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Fuel Radionuclide Inventory Worksheet 
I. Fuel andT~ lnf_tlOll Estimated 

Fuel Name: FRR TARGET (INDONESIA) 1Fuel decay start date: 2010 Canister usage: 
SNFID#: 672 Estimates as of: 2010 18"xl0' 

Fuel Units & Oeser: 48 - PARTICULATE Template: Pathfinder (Ught Water, SST, 60 10100%" U) 1.33 
_vy Metal Mas.: BOl=3.97k9 ; EOl=3.97k9 'Template Bumup(MWd): 6.01 
ROD Storage Site: SRS Template BOL _vy Metal Mass (MT): 0.00012882
 

Template Decay Time' 5 years
 

D. Estimale8 m x" x. b y" Y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 1.9667E-09 74.997 149.995 O.OOE+OO 1.47E-07 2.95E-07 Avg.MeV 
Am-241 4.9468E-05 74.997 149.995 O.OOE+OO 3.71E-03 7.42E-03 0.0150 2.950E+13 
Am-242m 9.7537E-09 74.997 149.995 O.OOE+OO 7.32E-07 1.46E-06 0.0250 6.291E+12 
Am-243 9.8802E-l0 74.997 149.995 O.OOE+OO 7.41E-08 1.46E-07 0.0375 5.614E+12 
C-14 2.3095E-04 74.997 149.995 O.OOE+OO 1.73E-02 3.46E-02 0.0575 5.644E+12 
CI-36 1.2261E-06 74.997 149.995 O.OOE+OO 9.20E-05 1.84E-04 0.0850 3.577E+12 
Cm-243 5.1581E-l0 74.997 149.995 O.OOE+OO 3.87E-08 7.74E-08 0.1250 2.8S4E+12 
Cm-244 7.3012E-09 74.997 149.995 O.OOE+OO 5.46E-07 1.10E-06 0.2250 2.962E+12 
Co-60 3.6556E+OO 74.997 149.995 O.OOE+OO 2.74E+02 5.48E+02 0.3750 1.438E+12 
Cs-l34 7.2063E-02 74.997 149.995 O.OOE+OO 5.40E+OO 1.08E+Ol 0.5750 1.743E+13 
Cs-l35 3.0316E-05 74.997 149.995 O.OOE+OO 2.27E-03 4.55E-03 0.8500 8.438E+11 
Cs-137 2.9002E+OO 74.997 149.995 O.OOE+OO 2.18E+02 4.35E+02 1.2500 4.075E+13 
EU-154 7.5025E-03 74.997 149.995 O.OOE+OO 5.63E-Ol 1.13E+OO 1.7500 1.439E+10 
Eu-155 4.6123E-02 74.997 149.995 O.OOE+OO 3.46E+OO 6.92E+OO 2.2500 4.117E+10 
Fe-55 3.6439E+OO 74.997 149.995 O.OOE+OO 2.73E+02 5.47E+02 2.7500 2.335E+08 
H-3 1.3524E-02 74.997 149.995 O.OOE+OO 1.01E+OO 2.03E+00 3.5000 2.579E+07 
1-129 7.3195E-07 74.997 149.995 O.OOE+OO 5.49E-05 1.10E-04 5.ססOO 5.410E+00 
Kr-85 2.8686E-Ol 74.997 149.995 O.OOE+OO 2.15E+Ol 4.30E+Ol 7.ססOO 6.050E-Ol 
Np-237 1.1478E-06 74.997 149.995 O.OOE+OO 8.61E-05 1.72E-04 11.ססOO 6.841E-02 
Pa-231 1.0990E-08 74.997 149.995 O.OOE+OO 8.24E-07 1.65E-06 
Pb-210 8.0782E-15 74.997 149.995 O.OOE+OO 6.06E-13 1.21E-12 
Pm-147 3.2097E+OO 74.997 149.995 O.OOE+OO 2.41E+02 4.81E+02 
Pu-238 3.7404E-04 74.997 149.995 O.OOE+OO 2.81E-02 5.61E-02 
Pu-239 6.6639E-04 74.997 149.995 O.OOE+OO 5.01E-02 1.00E-Ol 
Pu-240 8.7121E-05 74.997 149.995 O.OOE+OO 6.53E-03 1.31E-02 
PU-241 3.0263E-03 74.997 149.995 O.OOE+OO 2.27E-Ol 4.54E-ol 
Pu-242 1.9717E-09 74.997 149.995 O.OOE+OO 1.48E-07 2.96E-07 
Ra-226 7.3527E-14 74.997 149.995 O.OOE+OO 5.51E-12 1.10E-ll 
Ra-228 6.0965E-12 74.997 149.995 O.OOE+OO 4.57E-l0 9.14E-l0 
Ru-l06 1.6531E-Ol 74.997 149.995 O.OOE+OO 1.24E+Ol 2.48E+Ol 
Se-79 1.3228E-06 74.997 149.995 O.OOE+OO 9.92E-04 1.98E-03 
Sn-126 1.1494E-05 74.997 149.995 O.OOE+OO 8.62E-04 1.72E-03 
Sr-90 2.7854E+OO 74.997 149.995 O.OOE+OO 2.09E+02 4.18E+02 
Tc-99 4.6656E-04 74.997 149.995 O.ooE+OO 3.50E-02 7.ooE-02 
Th-229 2.9368E-12 74.997 149.995 O.OOE+OO 2.20E-l0 4.41E-l0 
Th-230 3.2662E-ll 74.997 149.995 O.OOE+OO 2.45E-09 4.90E-09 
Th-232 8.3045E-12 74.997 149.995 O.OOE+OO 6.23E-l0 1.25E-09 
T1-208 2.6722E-08 74.997 149.995 O.OOE+OO 2.00E-06 4.01E-06 
U-232 7.7720E-06 74.997 149.995 O.OOE+OO 5.83E-06 1.17E-05 Thermal Power 
U-233 2.9834E-09 74.997 149.995 O.OOE+OO 2.24E-07 4.47E-07 Nominal Heat Bounding 
U-234 3.5275E-07 74.997 149.995 O.OOE+OO 2.65E-05 5.29E-05 Output Heat Output 
U-235 -2.7761 E-06 74.997 0.000 4.15E-03 3.94E-03 4.15E-03 /Wattsl /Watts) 
U-236 1.6190E-06 74.997 149.995 O.OOE+OO 1.21E-03 2.43E-03 7.96E+OO 1.59E+Ol 
U-238 -2.8547E-09 74.997 0.000 6.89E-04 6.89E-04 6.89E-04 Total Total 
Y-90 2.7870E+OO 74.997 149.995 O.OOE+OO 2.09E+02 4.18E+02 
Other Radionuclides 3.95E+02 7.89E+02 

1m. 'feltlOlll~$deeIiOn~n- .......
 .a....C~ 
Template selection Summary 

From SFD Used Basis for Parame~r Differences: 
R_~ UGHTWATER LIGHT WATER This Template was used forthe following reasons: 

Fuel Cladding: NONE SST This luel matches Palhtinder TelTl'late except enrichment and dadding (but sullstituting Slsinless 
BOL HM Constituents: 002 U Steel ~ agood conseMllive assumption). 

BOL Enrichment %: 48.34531901 60 to 100 

Bumup Summary (MWd)< Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal:1 I 74.997 Nominal bumup assumed to be 2% of SOL heavy metal mass. 
BoundJng: 149.995 Bounding bumup assumed to be twice nominal bumup. 

Checks
 

Estimated Bumupl
 
BumuD MultiDller Given Bumup Eatimated EOL HMlGlven EOt HM 

Nomlnal:1 0.40 I 0.981 
Bounding: 0.81 ,

Reactor shutdown, core removal, storage. shipping or other date confurmng tha11rradiatton ceased for fuel.
 

~otal bumup for all fuel associated 'Nith this worksheet must be divided by BOL heavy metal mass to get specifiC bumup values (MWdlMT).
 

I 

I 
I 

I 
I 
I 

I 
I 

I 
I 

I 
I 

I 
I 
I 
I 
I 
I 
I
 



DOElSNF/REP-Q78 December 2003 
Revision 1 PageC-l90 

I 
I
I 
I 
I 
I 
I
I 
I 
I 
I 
I
I
 
I
 
I

I
 
I
 

Fuel Radionuclide Inventory Worksheet 
1. Fuel and TeDlPIate Information Estimated 

Fuel Name: FRR TUBES (AUSTRALIA) 1FueI decay start date: 2010 Canister usage: 
SNF ID#: 684 Estimates as of: 2010 18"x10' 

Fuel Units & Deser: 169 - ASSEMBLY Template: HFBR (Heavy Water. Alum.• 40 to 1~o, U) 5.63
 
Heavy Metal Mass: BOl=47.88kg ; EOl=32.65kg 2Template Bumup(MWd): 164.6
 

ROD Storage Site: SRS Template BOl He3VY Metal Mass (MT): 0.000377
 
Templste Decay Time' 5 years 

n. Estimates m b y" y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Inilial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Invenlories(Ci) Inventones(Ci) Group (bounding) 

Ae-227 6.6950Eo--~1",1 --:1:-;4c;,0,;2;;:5.:;.54~3_--_;;2,,8,,0~51.087 0.OOE+OO'~__~69."'·2359EE'-'+o-0;;,71~----;-1",.88:~E,-:-08;;;;-_if_-,A,,:VO:,,9.0:-·1_~Me50V---5.-57-3-E+-1-5
Am:2~4;-;-1----- 4.4557E-Q3 14,025.543 28,051:ooT-- -. 0.OOE+OO'~ __--,,,,=-~~~=- 17'.2:::;5E+02 
Am-242m 1.4666E-08 14,025.543 28,051.087---o.-OOE+oo 2.08E-02 4.11E-Q2 0.0250 1.187E+15 
Am-243 3.7151E-Q5 14,025.543 28,051.087 O.oOE+OO 5.21E-Ol l.04E+OO 0.0375 1.146E+15 
C-14 2.6513E-08 14,025.543 28,051.087 O.OOE+OO 3.72E-Q4 7.44E-04 0.0575 1.093E+15
CI-36 4.4441E-31 14,025.543 28,051.087---0.00E+OO 6.23E-27 1.25E-26 0.0850 7.162E+14 
Cm-243 8.2139E-OB 14,025.543 28,051.087----0.ooE+OO 1.15E-Q1 2.30E-01 0.1250 6.534E+14 
Cm-244 8.2625E-03 14,025.543 28,051.087 o.aoE+OO 1.16E+02 2.32E+02 0.2250 5.900E+14
Co-60 3.4951E-Q4 14,025.543 28,051.087 O.OOE+OO 4.90E+OO 9.80E+OO 0.3750 2.794E+14 
Cs-134 1.6409E+OO 14,025.543 28,051.087--·0.00E+OO 2.30E+04 4.60E+04 0.5750 5.347E+15 
Cs-135 4.2564E-Q6 14,025.543 28,051.087 O.OOE+OO 5.97E-Q2 1.19E-01 0.8500 1.635E+15 
Cs-137 2.8791E+OO 14,025.543 28,051.087 O.OOE+OO 4.04E+04 8.08E+04 1.2500 2.233E+14 
Eu-154 1.7388E-Q1 14,025.543 28,051.087 O.OOE+OO 2.44E+03 4.88E+03 1.7500 5.871E+12 
Eu-155 1.1616E-Ol 14,025.543 28,051.087 O.OOE+Oo 1.63E+03 3.26E+03 2.2500 9286E+12 
Fe-55 7.3755E-02 14,025.543 28,051.087 O.OOE+OO l.03E+03 2.07E+03 2.7500 5.711E+l0 
H-3 1.0729E-Q2 14,025.543 28,051.087 O.OOE+OO 1.50E+02 3.01E+02 3.5000 6.416E+09 
1-129 6.6403E-Q7 14,025.543 28,051.087 O.OOE+OO 9.31E-03 1.86E-02 5.0000 1.460E+06 
Kr-85 2.8487E-Ql 14,025.543 28,051.087 O.OOE+OO 4.00E+03 7.99E+03 7.0000 1.678E+05 
Np-237 3.1507E-Q5 14,025.543 28,051.087 O.OOE+OO 4.42E-Ol 8.84E-Ql 11.0000 1.925E+04 
Pa-231 4.1938E-l0 14,025.543 28,051.087 O.OOE+oo 5.88E-Q6 1.18E-Q5 
Pb-210 8.4083E-13 14,025.543 28,051.087 O.OOE+OO 1.18E-oB 2.36~ 
Pm-147 1.2807E+OO 14,025.543 28,051.087 O.OOE+OO l.80E+04 43 ..58'~5EE+04+03 
Pu-238 1.7290E-Ql 14,025.543 28,051.087 O.OOE+OO 2.43E+03 
Pu-239 6.9563E-Q4 14,025.543 28,051.087 O.OOE+OO 9.76E+OO 1.95E+Ol 
Pu-240 3.8865E-Q4 14,025.543 28,051.087 O.OOE+OO 5.17E+OO 1.03E+Ol 
Pu-241 2.7643E-Ql 14,025.543 28,051.087 O.OOE+OO 3.88E+03 7.75E+03 
Pu-242 3.0911E-Q6 14,025.543 28,051.087 O.OOE+OO 4.34E-Q2 8.67E-Q2 
Ra-226 8.6330E-12 14,025.543 28,051.087 O.OOE+OO 1.21E-Q7 2.42E-Q7 
Ra-228 3.1817E-15 14,025.543 28,051.087 O.OOE+OO 4.46E-ll 8.92E-ll 
Ru-1OB 2.1981E-Ol 14,025.543 28,051.087 O.OOE+OO 3.08E+03 6.17E+03 
5...79 12339E-Q5 14,025.543 28,051.087 O.OOE+OO 1.73E-Ql 3.46E-Ql 
8n-126 1.0194E-Q5 14,025.543 28,051.087 O.OOE+OO 1.43E-Ol 2.86E-Ql 
Sr-90 2.7242E+OO 14,025.543 28,051.087 O.OOE+OO 3.82E+04 7.64E+04 
Te-gg 3.8056E-Q4 14,025.543 28,051.087 O.oOE+OO 5.34E+OO 1.07E+Ol 
Th-229 1.0413E-12 14,025.543 28,051.087 O.OOE+OO 1.46E-oB 2.92E-oB 
Th-230 3.9848E-09 14,025.543 28,051.087 O.OOE+OO 5.56E-Q5 1.11E-Q4 
Th-232 8.3536E-15 14,025.543 28,051.087 O.OOE+OO 1.17E-l0 2.34E-l0 
T\-208 4.3888E-08 14,025.543 28,051.087 O.OOE+OO 6.16E-Q4 1.23E-Q3 
U-232 1.3645E-Q7 14,025.543 28,051.087 O.OOE+OO 1.91E-03 3.83E-Q3 Thennal Power 

7U;--2;o33;;-; --o-l';:.7,;;02;o3;;;Eo--09= _:1:-;4c;,02~5.:;.543~---_;;28","'O:o51".,,08~7~-_:0~.OO~E,,+OO~-- _ _;;2';.3:::9-;::E-;-Q5~---:_4."'7:;;8E"'-Q5~;--iINominal Heat Bounding 
U-234 4.5389E-Q5 14,025.543 28,051.087 O.OOE+OO 6.37E-Ql 1.27E+OO Output Heat Output 
U-235 -2.8861E-Q6 14,025.543 0.000 6.21E-Q2 2.19E-Q2 6.21E-Q2 /Wattsl /Wattsl 
U-236 1.6701E-Q5 14,025.543 28,051.087 O.OOE+OO 2.34E-Ql 4.68E-Ql 9.69E+02 1.94E+03 
U-238 -9.4194E-09 14,025.543 0.000 6.44E-Q3 6.30E-Q3 6.44E-Q3 Total Total 
Y-90 2.7248E+OO 14,025.543 28.051.087 O.OOE+oo 3.82E+04 7.64E+04 
Other Radionuelides 7.46E+04 1.49E+05 

Template selection Summary 
From SFD Used Basis for Parameter Differences: 

Reactor Moderator:r---,H",E:.:AVY-'-'cW",Ac:TE=R,--+_--,H:::EA=V-,-Y",W",A:.:TE:.:R'---1 

BOL '::'~=~:t---_~~;-;l=:~,;,~;;- __+--__,-A",l~;,M"--__-t 
BOl enrichment %: 60.00000706 40 to 100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
From SFD Estimated 

Nominal:1 I 14.025.543 Nominal bumup calculated from the heavy metal mass destroyed. 
Bounding:1 I 28.051.087 Boundilg bumup assumed to be twice nominal bumup. 

Checks 
Estimated Bumupl

Bumup MultiP/ieF Given Bumup Estimated EOl HMlGlven EOL HM
 
Nominal: 0.67
 I 1.011 

Bounding:1 1.34 ,
Reactor shutdown, core removaJ, storage, shiPping or other date COnflfTmng that Inactiatlon ceased for fuel. 

2Talai bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdIMT). 
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Fuel Radionuclide Inventory Worksheet 
I. Fuel aJlll TetQjlIale lJlformation Estimated 

Fuel Name: FRR TUBES (AUSTRALIA) 'Fuel decay start date: 2010 Canister usage: 
SNFID#: 300 Estimates as of: 2010 18"x10' 

Fuel Units & Doser: 266 - ASSEMBLY Template: HFBR (Heavy Water. Alum., 40 to 100%, U) 8.87 
_vy Metal Maaa: BO~38.25k9 ; EO~22.02k9 'Template Bumup(MWd): 164.6 
ROD Storage Site: SRS Template BOL _vy Metal M.... (MT): 0.000377 

Template Decay Time' 5 years 
D. Estimates m Xo x. b Yo y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial ActiVity Nominal Fuel Bounding Fuel Energy Photonslsec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 6.6950E-l1 14.945.819 29,891.638 O.ooE+OO 1.00E-06 2.00E-06 Avg. MeV 
Am-241 4.4557E-03 14,945.819 29,891.638 O.ooE+OO 6.66E-Hl1 1.33E-Hl2 0.0150 S.939E+15 
Am-242m 1.4666E-06 14,945.819 29,891.638 O.ooE+OO 2.19E-02 4.38E-02 0.0250 1.265E+15 
Am-243 3.7151E-Q5 14,945.819 29,891.638 O.ooE+OO 5.55E-Q1 l.l1E+OO 0.0375 1.=E+15 
C-14 2.6513E-08 14,945.819 29,891.638 O.ooE+OO 3.96E-04 7.93E-04 0.0575 1.165E+15 
CI-36 4.4441E-31 14,945.819 29,891.638 O.ooE+OO 6.64E-27 1.33E-26 0.0850 7.632E+14 
Cm-243 8.2139E-06 14,945.819 29,891.638 O.ooE+OO 1.23E-01 2.46E-01 0.1250 6.963E+14 
Cm-244 8.2625E-03 14,945.819 29,891.638 O.ooE+OO 1.23E-Hl2 2.47E-Hl2 0.2250 6.287E+14 
Co-GO 3.4951E-04 14,945.819 29,891.638 O.ooE+OO 5.22E+OO 1.04E-Hl1 0.3750 2.978E+14 
Cs-134 1.6409E+OO 14,945.819 29,891.638 O.ooE+OO 2.45E+04 4.91E+04 0.5750 5.698E+15 
Cs-135 4.2564E-06 14,945.819 29,891.638 O.ooE+OO 6.36E-Q2 1.27E-01 0.8500 1.742E+15 
Cs-137 2.8791E+OO 14,945.819 29,891.638 O.ooE+OO 4.30E+04 8.61E+04 1.2500 2.379E+14 
Eu-154 1.7388E-Ol 14,945.819 29,891.638 O.ooE+OO 2.60E-Hl3 5.20E-Hl3 1.7500 6.256E+12 
Eu-155 1.1616E-Ol 14,945.819 29,891.638 O.ooE+OO 1.74E-Hl3 3.47E-Hl3 2.2500 9.895E+12 
Fe-55 7.3755E-02 14,945.819 29,891.638 O.ooE+OO 1.10E+03 2.20E-Hl3 2.7500 6.086E+10 
H-3 1.0729E-02 14,945.819 29,891.638 O.ooE+OO 1.60E-Hl2 3.21E-Hl2 3.5000 6.837E+09 
1-129 6.6403E-Q7 14,945.819 29.891.638 O.ooE+OO 9.92E-Q3 1.98E-02 5.0000 1.555E+06 
Kr-SS 2.8487E-01 14,945.819 29,891.638 O.ooE+OO 4.26E-Hl3 8.52E-Hl3 7.0000 1.788E+05 
Np-237 3.1507E-05 14,945.819 29,891.638 O.ooE+OO 4.71E-Q1 9.42E-Q1 11.0000 2.051E+04 
Pa-231 4.1938E-10 14,945.819 29,891.638 O.ooE+OO 6.27E-06 1.25E-05 
Pb-21 0 8.4083E-13 14,945.819 29,891.638 O.ooE+OO 1.26E-08 2.51E-08 
Pm-147 1.2807E+OO 14,945.819 29,891.638 O.ooE+OO 1.91E+04 3.83E+04 
Pu-238 1.7290E-Q1 14,945.819 29,891.638 O.ooE+OO 2.58E+03 5.17E-Hl3 
Pu-239 6.9583E-04 14,945.819 29,891.638 O.ooE+OO 1.04E-Hl1 2.08E-Hl1 
Pu-240 3.6865E-04 14,945.819 29,891.638 O.ooE+OO 5.51E+OO 1.10E-Hl1 
Pu-241 2.7643E-Q1 14,945.819 29,891.638 O.ooE+OO 4.13E-Hl3 8.26E-Hl3 
Pu-242 3.0911E-06 14,945.819 29,891.638 O.ooE+OO 4.62E-Q2 9.24E-02 
Ra-226 8.8330E-12 14,945.819 29,891.638 O.OOE+OO 1.29E-Q7 2.58E-Q7 
Ra-228 3.1817E-15 14,945.819 29,891.638 O.ooE+OO 4.76E-11 9.51E-11 
RU-106 2.1981E-01 14,945.819 29,891.638 O.ooE+OO 3.29E+03 6.57E-Hl3 
5e-79 1.2339E-05 14,945.819 29,891.638 O.ooE+OO 1.84E-01 3.69E-01 
5n-126 1.0194E-05 14,945.819 29,891.638 O.ooE+OO 1.52E-01 3.05E-Q1 
5r-90 2.7242E+OO 14,945.819 29,891.638 O.ooE+OO 4.07E+04 8.14E+04 
Te-99 3.8056E-04 14,945.819 29,891.638 O.OOE+OO 5.69E+OO 1.14E-Hl1 
Th-229 1.0413E-12 14,945.819 29,891.638 O.ooE+OO 1.56E-oB 3.11E-oB 
Th-230 3.9648E-Q9 14,945.819 29,891.638 O.ooE+OO 5.93E-DS 1.19E-04 
Th-232 8.3536E-15 14,945.819 29,891.638 O.ooE+OO 1.25E-10 2.50E-10 
TI-208 4.3888E-08 14,945.819 29,891.638 O.ooE+OO 6.S6E-04 1.31E-03 
U-232 1.3645E-Q7 14,945.819 29,891.638 O.ooE+OO 2.04E-03 4.08E-03 Thermal Power 
U-233 1.7023E-Q9 14,945.819 29,891.638 O.ooE+OO 2.54E-DS 5.09E-05 Nominal Heat Bounding 
U-234 4.5389E-DS 14,945.819 29,891.638 O.ooE+OO 6.78E-01 1.36E+OO Output HeatOulput 
U-235 -2.8661 E-06 14,945.819 0.000 6.61E-Q2 2.33E-Q2 6.61E-Q2 (Watts) (Watts) 
U-236 1.6701E-05 14,945.819 29,891.638 O.ooE+OO 2.50E-Q1 4.99E-Q1 1.03E+03 2.07E+03 
U-238 -9.4194E-09 14,945.819 0.000 2.57E-D3 2.43E-Q3 2.57E-D3 Total Total 
Y-90 2.7248E+OO 14,945.819 29,891.638 O.ooE+OO 4.07E+04 8.14E+04 
Olher Radionuelides 7.95E+04 1.59E+05 
m. Temolate ~ s.m-rv,B1I\'II>I ;21Jl11C~ 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences:_ctor Moderator: HEAVY WATER HEAVY WATER 
Fuel Cladding: ALUM ALUM 

BOL HM Constituents: U-ALX U 
SOL enrichment %; 80.00000311 40 to 100 

BumupSumma~(MWdt Basis for bumup used in estimate: 
FromSFO Estimated 

Nominal:II-~ -+ .:.,14",,94,~=~ Nominal bumup calculated_the heavy metal mass destroyed. 
Bounding:1 I 29,891.638 Bounding bumup assumed to be twice nominal bumup. 

Checks
 

Estimated Bumupl
 
Bumup Multiplier Given Bumup Estimallld EOl HMlGlvon EOl HM 

Nominal: 0.89 I 1.021 
Bounding:1 1.79
 ,

Reaetor shutdown, core removal, stomge, shipping or other date conflnmng that rnadiatlon ceased for fuel. 

~otal bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdlMT). 
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Fuel Radionuclide Inventory WorKsheet 

1. Fuel and Template Information Estimated
 
Fuel Name: FRR TUBES (AUSTRAUA) 'Fuel deeay start date: 2010 Canister usage:
 

SNF 10 I>: 299 Estimates as of: 2010 18".10'
 
Fuel Units & Descc': 289 - ASSEMBLY Template: HFBR (Heavy Water. Alum.. 10 to 2O~o, U) 9.63
 
Heavy Metal Mas": BOl=289.00kg ; EOl=260.10kg Zoremplate Bumup(MWd): 15
 

ROD Storage Site: SRS Template BOL Heavy Metal Mass (MT): 0.00034251
 
Temt>late Deeay Time' 5 ye.rs 

n. Estimates m b y. Gamma Sources 
Photon TOlal 

CIIMWd From Nominal Sounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec
 
Radionuelide Template Fuel Burnup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci)
 Group (bounding) 

.:,A:::e--=2==:27o-c-- 1'-'.7,:c5?33~E~-1~0---___"2'=7,'_'468~.4~5?0:__--~547'~93:c:6".900 O.ooE+OO 4.82E-OB 9.63E-OB ~~~_~~_ 
-';;A":'m:--2""4;;l'=- ---iC1.:;::2.;;7SO~E:-,-0"'2~---~2~7_S,468c;SC~.4"'50~---754;",,936:;;o:.9~O:,,-0;--.---_;O~.00"'· E.;.oo--- 3.51E+02 7.02E~ 0.0150 9.968E+15 
.:,Ac-mc.-_:::24~2~m"---------_=9=;.546:-:-=7"'Eo_-_=OB~---_;2:=7;_,4;o68~.4"'5_=0- ___=5-;:4,,~9~36"'._=90:;:0"' O.ooE+oo 2.62E-Ol 5.24E-Ol 0.0250 2. 148E+15 
Am-243 6.41OOE_06 27,468.450 54,936.900 ---o.ixiE+OO 1.76E-Ol 3.52E_ol 0.0375 1.957E+15 
C-14cc- ----:2'-'-.96~7_=3E"'--;:08~---_:::27C},_;:468~.47;5o;;0,___--~54'",9"':36:~.900 O.ooE+OO 8.15E-04 1.63E-03 0.0575 1.954E+15 
CI-36 5.9513E-35 27,468.450 54,936.960 O.ooE+OO 1.63E-30 3.27E-30 0.0850 1.230E+15 
-;C"m=--~2"'430,_----_----:o3"'.1'"SO~7"'Eo--06~---___;2;_~7fc.468.450 54,936.900 O.ooE+OO 8.74E-02 1.75E_ol 0.1250 1.027E+15 
Cm-244 1.9540E_Q4 27,468.450 54,936.900 O.ooE+OO 5.37E+OO 1.07E+Ol 0.2250 1.049E+15 
Co-SO 1.1753E_Q4 27,468.450 54,936.900 O.ooE+OO 3.23E+OO 6.46E+OO 0.3750 5.088E+14 
Cs-l34 3.3080E_ol 27,468.450 54,936.900 O.ooE+OO 9.08E+03 1.82E+04 0.5750 7.026E+15 
CS-135 4.8807E_06 27,468.450 54,936.900 O.ooE+OO 1.34E-Ol 2.67E_ol 0.8500 7.452E+14 
CS-137 2.8807E+OO 27,468.450 54,936.960 O.ooE+OO 7.86E+04 1.57E+05 1.2500 1.647E+14 
EU-l54 6.9933E_o2 27,468.450 54,936.960 O.ooE+OO 1.92E+03 3.84E+03 1.7500 7.840E+12 
Eu-155 3.3253E-02 27,468.450 54,936.960---o:OOE+oo 9.13E+02 1.83E+03 22500 1364E+13 
Fe-55 7.7267E-02 27,468.450 54,936.900----O:OOE+oO 2.12'"'E'c+O-;:-:::3----c4;c.2:;-:4"'E"+03~-+-.;::::2:75OO 1:233E+l1 
H-3 1.0827E_o2 27,468.450 54,936.960 O.ooE+OO 2.97E+02 5.95E+02 3.5000 1.462E+l0 
1-129 7.1600E_o7 27,468.450 54,936.900 O.ooE+OO 1.97E-02 3.93E_o2 5.0000 1.430E+05 
Kr-85 2.7oo7E-Ol 27,468.450 54,936.00()--6.00E:;OO---7-.42E+03 1.48E+04 7.0000 1.629E+04 
Np-237 3.6327E_06 27,468.450 54,936.900 O.ooE+OO 9.98E-02 2.ooE_ol 11.0000 1.861E+03 
Pa-231 1.1267E_o9 27,468.450 54,936.960---6.ooE+oo 3.09E-05 6.19E_05 
Pb-210 1.9773E-15 27,468.450 54,936.900---6-:-ooE+oo 5.43:iE;--1"'1;-__--:l;-:;.0:;-:9c;:E'--1~0=_____j1 
Pm-147 2.4367E+OO 27,468.450 54,936.960----0:001:+00 6.69:oE+04~c------~1.:::.34=E.::+O="5'-----l1 
-;P,"u::;-2238~------~6.2213E-03 27,468.450 54,936.900 O.ooE+OO 1.71E+02 3.42E+02 
Pu-239 1.0320E_o2 27,468.450 54,936.900 O.ooE+OO 2.83E+02 5.67E+02 
Pu-240 5.42SOE_Q3 27,468.450 54,936.900 O.ooE+OO 1.49E+02 2.98E+02 
PU-241 7.7333E-Ol 27,468.450 54,936.900 O.ooE+OO 2.12E+04 4.25E+04 
PU-242 3.0713E-06 27,468.450 54;936.900 O.oOE+oo 8.44E-02 1.69E_ol 
Ra-226 2.2027E-14 27,468.450 54,936.900 0.ooE+OO.~----:6~.05~,E,,-1;-:0:__--___;::1.~21o;Eo--o~9:c__j1 
Ra-228 2.6333E-15 27,468.450 54,936.900 O.ooE+Oo 7.23E-l1 1.45E-l0 
RU-1OB 2.5580E_ol 27,468.450 54,936.9OO---o.00E+oo 7.03E;:O+O'-;23 -.;1c-;.4:-;,l:;oE+04'-O:-='---__11 
Se-79 1.2540E_05 27,468.450 54,936.900 0.OOE:o+OO~-----'3='.44""'='E:_,-0=_1:__--_6=_.789~Eo_-o=_1'----_j1 
So.126 1.1393E-05 27,468.450 54,936.900 O.ooE+OO 3.13E-Ol 6.26E-Ol 
Sr-90 2.6293E+OO 27,468.450 54,936.900 O.ooE+OO 7.22E+04 l.44E+05 
Te-99 4.3540E_Q4 27,468.450 54,936.900 O.ooE+OO 1.20E+Ol 2.39E+Ol 
Th-229 1.3653E-13 27,468.450 54,936.900 O.ooE+OO 3.75E_o9 7.50E_o9 
Th-230 1.2S07E-l1 27,468.450 54,936.900 O.ooE+OO 3.46;=E_o~7----;6"'.9;;;3:;oE"'-o:-;;7-__11 
Th-232 6.7400E-15 27,468.450 54,936.900 O.ooE+OO 1.85E-l0 3.70E-l0 
TI-208 7.4687E-09 27,468.450 54.936.900 0.ooE+OO~--_;:2;:;.05;:;:Ec.;-Q4c;---~4:-::.1~0;Ec.;-Q4;;;_-jf_-_=,....===__-
U-232 2.1927E_06 27.468.450 54,936.900 0.OOE+OO~---.,6:::.0~2;;:Ec.;-Q4~--_-ol:;:.2:;;0i::Ec.;-Q3~-~I_::=".,,;T~h~e::;rm:::::al:.;p~o;;w;;,e::;r==_ 
-;:U;--2~33;;:;-----_-_----;;1~.9920::;;;:;;Eo--""10~---_;2"'7fc'468~:::;.4~5"'O---"'54'",~9;;:36"'.;;9OO~-~----:O"'.;;:00;;E:,+OO~c------_;:5:=:;.4c;;7"'Ec.;-{)6~---_ol:;:.09~E"'-05;;;_-~INominalHeat Bounding 
U-234 2.2487E_o7 27,468.450 54,936.900 O.ooE+OO 6.18E_o3 1.24E_o2 Output Heat Output 
U-235 -2.5341E_06 27,468.450 0.000 1.25E_ol 5.53E_o2 1.25E_ol /Wattsl /Wattsl 
U-236 1.3000E_05 27,468.450 54,936.900 O.ooE+OO 3.57E_ol 7.14E_ol 1_30E+03 2.60E+03 
U-238 -1.4207E-08 27,468.450 0.000 7.77E-02 7.73E_o2 7.77E_o2 Total Total 
V-90 2.6300E+OO 27,468.450 54,936.900 O.ooE+OO 7.22E+04 1.44E+05 
Other Radionuelides 1.30E+05 2.59E+05 
W. Template Se/ectlon Summary, lJurDlJ , and CIteeks 
Template selection Summary 

From SFD Used Basis for Parameter Differences: 
Reactor Moderator:I_......:H.:::E"'AV-:-y:-:W~AT...E:cRc-----+-_H'"EA=:::V.;_yc.;W;::A':'TE=-R-'--___IThiS Template was used for the following reasons: 

Fuel CladdIng: ALUM ALUM This fuel matches on all parameters. 

BO~~=:.:.~~~I---;:20:;;:U-=;:;OOOOOO3;;;AlX~;;;;---+----l;;Oc:~"-O-;;:20;-----I 

BumupSummary(MWdY Basis for bumup used in estimate: 
FromSFO Estimated

Nomlna::1r -j-I 2;:-7:':,468=.-;:4;;:50".Nominal bumup cak:l!laledlrom the heavy metal mass destroyed. 
Bounding:: 54.936.900 Bounding bumup ass;Jmed to be twice nominal bumup. 

Checks 
Estimated Bumupl 

BumuD Multi"'.... Given Bumup Estimated EOL HMlGlven EOL HM 
Nomlna!:1 2.17 I 1.031 

Bounding: 4.34 , 
Reactor shutdo'Wn, core removal, storage, shlppmg or other date confirming that Irradiation ceased for fuel.

"otaI bumup for all fuel associated with this worKsheet must be divided by BOL heavy metal mass to get specific bumup values (MWdlMT). 

I
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I 
Fuel Radionuclide Inventory Worksheet 

I. Fuel and TempJate1Dfm'ltlatioD Estimated 
Fuel Name: FRR TUBES (DENMARK) 1Fuel decay start date: 2010 Canister usage: 

SNFID#: 298 Estimates as of: 2010 18"xl0' 
Fuel Unils & Oeser: 184 - ASSEMBLY Template: HFBR (Heavy Water. Alum., 10 to 2M", U) 6.13 
_vy Metal Mass: BOl:l65.60kg ; EOl=142.62kg 2Template Bumup{MWd): 15 
ROD Storage Site: SRS Template BOl _vy Metal Ma•• (MT): 0.00034251 

Template Decay Time' 5 years 
n_ Estimates m x" x. b Yo Y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Burnup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 lo7533E-l0 21,843.202 43,686.404 O.ooE..oo 3.83E-OO 7.66E-06 Avg. MeV 
Am-241 lo2780E-02 21,843.202 43,686.404 O.ooE..oo 2.79E+02 5.58E+02 0.0150 7.926E+15 
Am-242m 9.5467E-OO 21,843.202 43,686.404 O.ooE..oo 2.09E-Ol 4.17E-Ol 0.0250 1.708E+15 
Am-243 6.41ooE-06 21,843.202 43,686.404 O.ooE..oo 1.40E-Ol 2.80E-Ol 0.0375 1.556E+15 
C-14 2.9673E-Q8 21,843.202 43,686.404 O.ooE..oo 6.48E-04 lo30E-03 0.0575 1.554E+15 
CI-36 5.9513E-35 21,843.202 43,686.404 O.ooE..oo 1.30E-30 2.80E-30 0.0850 9.785E+14 
Cm-243 3.1807E-06 21,843.202 43,686.404 O.ooE..oo 6.95E-02 lo39E-Ql 0.1250 8.170E+14 
Cm-244 1.9540E-Q4 21,843.202 43,686.404 O.ooE..oo 4.27E..oo 8.54E..oo 0.2250 8.344E+14 
Co-60 1.1753E-04 21,843.202 43,686.404 O.ooE..oo 2.57E..oo 5.13E..oo 0.3750 4.046E+14 
Cs-l34 3.3080E-Ol 21,843.202 43,686.404 O.ooE..oo 7.22E+03 1.44E+04 0.5750 5.587E+15 
Cs-135 4.8807E-OO 21,843.202 43,686.404 O.ooE..oo loOOE-Ql 2.12E-Ol 0.8500 5.926E+14 
Cs-137 2.8807E..oo 21,843.202 43,686.404 O.ooE..oo 6.25E+04 lo25E+05 1.2500 1.310E+14 
Eu-l54 6.9933E-02 21,843.202 43,686.404 O.ooE..oo 1.53E+03 3.OOE+03 1.7500 6.235E+12 
Eu-155 3.3253E-02 21,843.202 43,686.404 O.ooE..oo 7.26E+02 1.45E+03 2.2500 1.084E+13 
Fe-55 7.7267E-02 21,843.202 43,686.404 O.ooE..oo 1.69E+03 3.38E+03 2.7500 9.808E+10 
H-3 1.0827E-Q2 21,843.202 43,686.404 O.ooE..oo 2.36E+02 4.73E+02 3.5000 1.162E+l0 
'-129 7.1600E-07 21,843.202 43,686.404 O.ooE..oo 1.56E-02 3.13E-02 5.0000 1.137E+05 
Kr-85 2.7oo7E-Ql 21,843.202 43,686.404 O.ooE..oo 5.90E+03 1.18E+04 7.0000 1.295E+04 
Np-237 3.6327E-06 21,843.202 43,686.404 O.ooE..oo 7.93E-02 1.59E-Ql 11.0000 1.479E+03 
Pa-231 1.1267E-09 21,843.202 43,686.404 O.ooE..oo 2.46E-Q5 4.92E-05 
Pb-210 1.9773E-15 21,843.202 43,686.404 O.ooE..oo 4.32E-ll 8.84E-ll 
Pm-147 2.4367E..oo 21,843.202 43,686.404 O.ooE..oo 5.32E+04 loOOE+05 
Pu-238 6.2213E-03 21,843.202 43,686.404 O.ooE..oo 1.36E+02 2.72E+02 
Pu-239 1.0320E-02 21,843.202 43,686.404 O.ooE..oo 2.25E+02 4.51E+02 
Pu-240 5.4260E-03 21,843.202 43,686.404 O.ooE..oo 1.19E+02 2.37E+02 
Pu-241 7.7333E-Ol 21,843.202 43,686.404 O.ooE..oo lo69E+04 3.38E+04 
Pu-242 3.0713E-06 21,843_202 43,686.404 O.ooE..oo 6.71E-02 lo34E-Ql 
Ra-226 2.2027E-14 21,843.202 43,686.404 O.ooE..oo 4.81E-l0 9.62E-l0 
Ra-228 2.6333E-15 21,843.202 43,686.404 O.ooE..oo 5.75E-l1 1.15E-l0 
Ru-lOO 2.5580E-Ql 21,843.202 43,686.404 O.ooE..oo 5.59E+03 1.12E+04 
5e-79 lo2540E-05 21,843.202 43,686.404 O.ooE..oo 2.74E-Ql 5.48E-Ol 
5n-126 1.1393E-Q5 21,843.202 43,686.404 O.ooE..oo 2.49E-Ql 4.98E-Ql 
5r-90 2.6293E..oo 21,843.202 43,686.404 O.ooE..oo 5.74E+04 1.15E+05 
Tc-99 4.3540E-Q4 21,843.202 43,686.404 O.ooE..oo 9.51E..oo 1.90E+Ol 
Th-229 1.3653E-13 21,843.202 43,686.404 O.ooE..oo 2.98E-09 5.96E-09 
Th-230 1.2607E-ll 21,843.202 43,686.404 O.ooE..oo 2.75E-07 5.51E-07 
Th-232 6.7400E-15 21,843.202 43,686.404 O.ooE..oo 1.47E-l0 2.94E-l0 
TI-208 7.4667E-Q9 21,843.202 43,686.404 O.ooE..oo 1.63E-04 3.26E-Q4 
U-232 2.1927E-oB 21,843.202 43,686.404 O.ooE..oo 4.79E-Q4 9.58E-Q4 Thermal Power 
U-233 lo9920E-l0 21,843.202 43,686.404 O.ooE..oo 4.35E-06 8.70E-OO Nominal Heat Bounding 
U-234 2.2487E-07 21,843.202 43,686.404 O.ooE..oo 4.91E-Q3 9.82E-Q3 Output Heat Output 
U-235 -2.5341 E-06 21,843.202 0.000 7.16E-Q2 1.62E-02 7.16E-02 (Watts) (Watts) 
U-236 lo3000E-05 21,843.202 43,686.404 O.ooE..oo 2.84E-Ql 5.68E-Ql 1.03E+03 2.07E+03 
U-238 -lo4207E-08 21,843.202 0.000 4.45E-Q2 4.42E-Q2 4.45E-02 Total Total 
Y-90 2.8300E..oo 21,843.202 43,686.404 O.ooE..oo 5.74E+04 1.15E+05 
Other Radionuelides 1.03E+05 2.OOE+05 
m. TeJIlPhlle ~Summal'Y,._ andChed<s 
Template selection Summary 

FromSFD
 Used Basis for Parameter Differences: 
Reactor Moderator:
 HEAVY WATER
 HEAVY WATER 

Fuel Cladding:
 ALUM ALUM 
BOl HM Constituents:
 U3S12 U 

BOL Enrichment 0/0: 20 10t02O 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal:1 I 21.843.202 Nominal bumup calculated from the heavy metal mass destroyed. 
Bounding:1 43.686.404 Bounding bumup assumed to be twice nominal bumup. 

Checks 
Estimated Bumupl 

BumuD Multiplier Given Bumup Estimated EOl HMlGlven EOl HM 
Nominal: 3.01 I 1.041 

Bounding: 6.02 ,
Reactor shutdown. core removal, storage, shipping or other date confirming that Irradiation ceased for fuel.
 

2Total bumup for all fuel associated with this wol1<sheet must be divided by BOL heavy metal mass to get specific bumup values (MWd'MT).
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and Template Information Estimated 

Fuel Namo: FRR TUBES (DENMARK) 'Fuel decay start date: 2010 Canister usage: 
SNFID#: 676 Estimates as of: 2010 18"xl0' 

Fuel Unite & Oeser: 5 . ASSEMBLY Template: HFBR (Heavy Water, Alum.• 40 to 100~o. U) 0.17
 
Heavy Metal M""" BOl=.64k9 ; EOl=.34k9 2.Template Bumup(MWd): 164.6
 
ROD 510,_ Slto: SRS Temptate BOl Heavy Metal Ma•• (MT): 0.000377
 

Template De<:ay Time' 5 years 
U. Estimates m x" b y" Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (boUnding) 

""A",Cc.:-2~277,--- 67·"6~~9:50=Eo--",11o---- ,2:=7=9.,,,5=55o-- 5'''5"'9"".1:-,1,o,'---~0cc:.OOE'OO---~1,87~E_c-08==_--___,;::3.::_7"'4E=_--:;08~-11---..:A,::VO,,:g.0·IMe5OV 
-'.Ae::mc--~24i;1,= .~_~4.4557E-03 279.555 559.110 O.OOE+OO 1.25E+OO 2.49E+OO 1.111E+14 
Am-242m 1.4666E-06 279.555 559.110----0-.00E+oo 4.10E-04 8.20E-04 0.025O"-----·-"""'2".366'=E""+..1'=-3 
-'.A:::m"--=-243~"---------""3"'.7::=1""51"'E=--';;0""5-----:;2"'7:::9".5"'5=5----.;;5""59"'.-:-11:-0:0------ O.OOE+OO 1.04E-02 2.08E_{)2 0.0375 2.285E+13 
;C'"-:;-14~'--------~2';;.6"'5~13"'E=--~08;;--------;2~7;;;9~.5~5~5----~5;:5:9;;:.~110---0.00E+OO 7.41E-06 1.48E-05 0.0575 2.179E+13 

_oC""I--"36~=--------=4"'.444~1"'E=_-.;;3_:_1-----'2"'7:::9".5"'5=5----.;;5'"59"'._:_11:-:00---- cO~.OOE+OO 1.24E-28 2.48E-28 0.0850 1.428E+13 
Cm-243 8.2139E-D6 279.555 559.110 O.OOE+OO 2.30E-03 4.59E-03 0.1250 1.302E+13 
Cm-244 8.2625E_{)3 279.555 559.110 O.OOE+OO 2.31E+OO 4.62E+OO 0.2250 1.176E+13 
~C~o~-OO~~==============3~.~49~5;1~E~-{)4~~=======~2~7~9.~55~5t=======~55~9~.1~10 ---o.OOE+OO 9.77E-02 1.95E-Ol 0.3750 5.569E+12 
Cs-l34 1.6409E+OO 279.555 559.110---0-.00E+oo 4.59E+02 9.17E+02 0.5750 1.066E+14 
-;:C;=s-:-1,.,35c:----------';4-;:.2;;0564;;7,E='-""06;c------';2"'7:::9".5-;:5""5----~55=-9"'.-:-11:-0:~-- O.OOE+OO 1.19E_{)3 2.38E_{)3 0.8500 3.259E+13 
Cs-137 2.8791E+OO 279.555 559.110 O.OOE+OO 8.05E+02 1.61E+03 1.2500 4.45OE+12 
-;:E::=u--::-l-;:54~--------71.~7388;;';;;;"'Ec';_{)"'1~----;:2"'7;:c9.~55"'5O-------559.110 --O.OOE+OO 4.86E+Ol 9.72E+Ol 1.7500 1.170E+ll 
EU-155 1.1616E-Ol 279.555 559.110 O.OOE+OO 3.25·;=E-'-+o;olO--------;06."'4=-9E:=+O~1:---;f--:2:'.2:::5OO~-----:Ic;;;.851E+ll 

.;-F;=;e-:='5-"5 7':-'."'37=:5"'5:;=E_:;-0"'2----~2:=7"'9.'='55"'5:__---.;;55"'9"".1:-,1,.,0:__--;:.:;0.OOE+oo 2.06E+Ol 4.12E+Ol 2.7500 1.138E+09 
H-3 1.0729E_{)2 279.555 559.110 O.oOE+OO 3.00E+OO 6.00E+OO 3.5000 1.279E+08 
1-129 6.6403E-07 279.555 559.110 O.OOE+OO l.86E-{)4 3.71E_{)4 5.0000 2.909E+04 
Kr-85 2.8487E-Ol 279.555 559.110 O.OOE+OO 7.96E+Ol 1.59E+02 7.0000 3.345E+03 
-;;-Nc=P--;;2~3o-7= _-_-_-_-_-_-_-_-_-_-_-_-.__---'-c3~.:-;l:'05iO;7:=E""-{)5~~~~~~~~~~~2;Oo7=9i.5~5i5~~~~~~~~=_55=--~~9;.1~1_0~~~~~~:oi.;;;oo"":-OE;-'+OO~--~8C'.8'~1'=E"_{)'=3----:1".7~6'=E"-0c::2~-+--'-11:.::.oooo=,------:3'::.83::::7"'E'-'+02~ 
Pa-231 4.1938E-l0 279.555 559.110 O.OOE+OO 1.17E_{)7 2.34E_{)7 

.;P"-b-:'20'1i.:0;- 'i-8."'4083~"'E':--1;;;3<-----_;2"'7;;;9~.5~55~---~5~59;;:.~11;;O<----""0 .. ;;OOE+OO 2.35~E-_:;1'=0---_=4.::.7-=0~E_:-l'=0___,__j1 
Prn-147 1.2807E+OO 279.555 559.110 O.OOE+OO 3.58E+02 7.16E+02 
Pu-238 1.7290E_{)1 279.555 559.110 O.OOE+OO 4.83E+Ol 9.67E+Ol 
""P"'U-:-2~3==9-------""6.:c:95'063===EO-:_{)407-------'2=7'=9"'.5~55°------=5'=59"'.-:-11:-0:0-----=0'='.OOE:.:.+OO~--~1"'.94:7;=E"-Oc:l----=3C'.8"'9:;=E"_{)c=1---jI 

""P"'U_:;-2:-:407---------=3.==6865~"'Eo-:-04~---~2"'7"'9"'.5=_550-----_=5.;;59"'._:_11:-;0~--_;:0'='.OOE+OO 1.03:=E-~Ocl---""2c;:.06~E-{)__;:;;1___,--J1 
Pu-241 2.7643E-Ol 279.555 559.110 O.OOE+OO 7.73E+Ol 1.55E+02 
Pu-242 3.0911E-D6 279.555 559.110 O.OOE+OO 8.64E_{)4 1.73E_{)3
""R;=a-:;-22~6-------~8.==6330~;;E'"'-1;-;2:------:;2"'7"'9.-=5"'55;;-----;:5~59"'.-:-11:-0;~---;:c0.00·E+OO 2.41'~E-;-0;;;9c----:4;.:;.83~E-;-{)9~--l1 
Ra-228 3.1817E-15 279.555 559.110 O.OOE+OO 8.89E-13 1.78E-12 
Ru-l06 2.1981E_{)1 279.555 559.110 O.OOE+OO 6.14E+Ol 1.23E+02 
5e-79 1.2339E_{)5 279.555 559.110 O.OOE+OO 3.45E_{)3 6.90E-{)3 
5n-126 1.0194E_{)5 279.555 559.110 O.OOE+OO 2.85E-{)3 5.70E-{)3 

-=5"-r--=90'= --'2,o.-=72~4"'2::=E.:.,+OO07_---___;2=7==9."'5"'55o-----_=5_='59.110 O.OOE+OO 7.62E+02 1.52E+03 
Tc-99 3.8056E_{)4 279.555 559.110 O.OOE+OO 1.06E_{)1 2.13E_{)1 
Th-229 1.0413E-12 279.555 559.110 O.OOE+OO 2.91E-l0 5.82E-l0 
Th-230 3.9648E_{)9 279.555 559.110 O.OOE+OO 1.11E-D6 2.22E-D6 
"Th-~2"'3""2-------.:;:8.==3536~c:::E~-1"'5:__---_:;2=7==9.-=5=_550-----_;:5~59'"._:_11:-0;~--_=0"".OOE+OO 2.34""E--"1'=2----=4".6=7=E-""'1'=2---J1 
T~208 4.3888E-{j8 279.555 559.110 O.OOE+OO 1.23E-05 2.45E-05 
U-232 1.3645E_{)7 279.555 559.110 O.OOE+OO 3.81E-{)5 7.63E_{)5 Thermal Power 
~U"-,,233;?;_-------___;1,o.7"'O"'23;;:E:=_-{)~9----_;2~7;;:9,,.5~5'E5----~5'E59;o.,o-1;;;10:c--- Heal__--'0;;:.;;:00;;:E==+OO~---.:;4::.;.7~6:;:E_;-Oo;7;---~9~.5::;2~E-{)~7;---1INominal Bounding 
7U7'-2"'34=--------~4.~538~9"'E,,-{)5~---___;2=7==9._=5"'550------"5~59~.Oc11;.-0,- O.OOE+OO 1.27.-;=E-:-{);:;2----=2c;.54~E_:;-{)"'2:__--lI Output Heat Output
U-235 -2.8661 E-D6 279.555 0.000 1.29E-{j3 4.85E_{)4 1.29E_{)3 /Wattsl /Walls) 
U-236 1.6701E_{)5 279.555 559.110 O.OOE+OO 4.67E_{)3 9.34E_{)3 1.93E+Ol 3.B6E+Ol 
U-238 -9.4194E-{)9 279.555 0.000 1.51E-{)5 1.24E_{)5 1.51E_{)5 Total Total 
V-90 2.7248E+OO 279.555 559.110 O.OOE+OO 7.62E~+O_=2;.------1='."'52"'E~+O_=3--l1 
Other Radionuclides 1.49E+03 2.97E+03 
ID. Template 8eleetion Smnmarv,lIomu andCIlecb 
TemDlate Selection Summary 

From SFD Used Basis for Parameter Differences: 
Reactor Moderato::r------'""'EA:.:V"-V..W'=Ac;.T:.:E:::R'---+_--'"c::EA=v,v .::W:,:AT:,:E::R'-----1 

BOl H::.~=~~I-----,~:7l==~:c~::-__+-_--'-A'=:l~"'M"-----1 
BOl Enrichment %: 92.99999218 40 to 100 

Bumup Summary (MWd)' Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal:1 I 279.555 Nominal bumup calculated from the heavy metal mass destroyed. 
Bounding:1 I 559.110 Bounding bumup assumed to be twice nominal bumup. 

Checks 
EsllmatedBumupl

BumUD MultlD11er Given Bumup Es1Imated EOl HMlGlven EOl HM
 
Nomina!: 1.00
 I 1.021
 

Bounding: 2.00
 ,
Reactor shutdown, core removal, storage, shipping or other date confirming that Irradiation ceased for fuel. 

2Total bumup for all fuel tlSSOdated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdlMT). 
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Fuel Radionuclide Inventory Worksheet 
I. FuelllJId Template Inf_tion Estimated 

Fuel Name: FRR TUBES (DENMARK) 1Fuel decay start date: 2010 Canister usage: 
SNFID#: 678 Estimates as of: 2010 18"xl0' 

Fuel Units & Oeser: 5 - ASSEMBLY Template: HFBR (Heavy Water, Alum.• 40 to 100%, U) 0.17 
Heavy Metal Mass: BOl=.79kg ; EOl=.42kg "Template Bumup(MWd): 164.6 
ROD Storage Site: SRS Template BOl Heavy Metal Mass (MT): 0.000377 

Template Decay Time' 5 years 
IL Estimates m x" Xb b y" Yb Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel
 Energy Photons/sec 

Radionuclide Template Fuel Burnup (MWd)' Bumup(MWd)' (Ci) Inventories(Ci) Inventories(Ci)
 Group (bounding) 
Ac-227 6.6950E-ll 338.505 677.011 O.ooE-IOO 2.27E-08 4.53E-08 Avg. MeV 
Am-241 4.4557E-03 338.505 677.011 O.ooE-IOO 1.51E-IOO 3.02E-IOO 0.0150 1.345E+14 
Am-242m 1.4666E-06 338.505 677.011 O.ooE-IOO 4.96E-04 9.93E-04 0.0250 2.865E+13 
Am-243 3.7151E-05 338.505 677.011 O.ooE-IOO 1.26E-02 2.52E-02 0.0375 2.767E+13 
C-14 2.6513E-08 338.505 677.011 O.ooE-IOO 8.97E-06 1.79E-05 0.0575 2.639E+13 
CI-38 4.4441E-31 338.505 677.011 O.ooE-IOO 1.50E-28 3.01E-28 0.0850 1.729E+13 
Cm-243 8.2139E-06 338.505 677.011 O.ooE-IOO 2.78E-03 5.56E-03 0.1250 1.SnE+13 
Cm-244 8.2625E-03 338.505 677.011 O.ooE-IOO 2.80E-IOO 5.59E-IOO 0.2250 1.424E+13 
Co-SO 3.4951E-04 338.505 677.011 O.ooE-IOO 1.18E-Ol 2.37E-Ol 0.3750 6.744E+12 
Cs-134 1.6409E-IOO 338.505 677.011 O.ooE-IOO 5.55E+02 1.11E+03 0.5750 1.291E+14 
Cs-135 4.2564E-06 338.505 677.011 O.ooE-IOO 1.44E-03 2.88E-03 0.8500 3.946E+13 
Cs-137 2.8791 E-IOO 338.505 677.011 O.ooE-IOO 9.75E+02 1.95E+03 1.2500 5.388E+12 
Eu-l54 1.7388E-Dl 338.505 677.011 O.ooE-IOO 5.89E+Ol 1.18E+02 1.7500 1.417E+l1 
Eu-155 1.1616E-Ol 338.505 677.011 O.ooE-IOO 3.93E+Ol 7.86E+Ol 2.2500 2.241E+l1 
Fe-55 7.3755E-D2 338.505 677.011 O.ooE-IOO 2.50E+Ol 4.99E+Ol 2.7500 1.378E+09 
H-3 1.0729E-02 338.505 677.011 O.ooE-IOO 3.63E-IOO 7.26E-IOO 3.5000 1.548E+08 
1-129 6.6403E-07 338.505 677.011 O.ooE-IOO 2.25E-04 4.50E-04 5.0000 3.523E+04 
Kr-85 2.8487E-Ol 338.505 677.011 O.ooE-IOO 9.64E+Ol 1.93E+02 7.0000 4.051E+03 
Np-237 3.1507E-D5 338.505 677.011 O.ooE-IOO 1.07E-02 2.13E-02 11.0000 4.646E+02 
Pa-231 4.1938E-l0 338.505 677.011 O.ooE-IOO 1.42E-D7 2.84E-07 
Pb-21 0 8.4083E-13 338.505 677.011 O.ooE-IOO 2.85E-l0 5.69E-l0 
Pm-147 1.2807E-IOO 338.505 677.011 O.ooE-IOO 4.34E+02 8.67E+02 
Pu-238 1.7290E-Ol 338.505 677.011 O.ooE+OO 5.85E+Ol 1.17E+02 
Pu-239 6.9563E-04 338.505 677.011 O.ooE-IOO 2.35E-Ol 4.71E-Ol 
Pu-240 3.6865E-Q4 338.505 677.011 O.ooE-IOO 1.25E-Ol 2.50E-Ol 
Pu-241 2.7643E-Ol 338.505 677.011 O.ooE-IOO 9.36E+Ol 1.87E+02 
Pu-242 3.0911E-Q6 338.505 677.011 O.ooE-IOO 1.05E-03 2.09E-03 
Ra-226 8.6330E-12 338.505 677.011 O.ooE-IOO 2.92E-Q9 5.84E-Q9 
Ra-228 3.1817E-15 338.505 677.011 O.ooE-IOO 1.08E-12 2.15E-12 
Ru-l06 2.1981E-Ol 338.505 677.011 O.ooE-IOO 7.44E+Ol 1.49E+02 
Se-79 1.2339E-05 338.505 677.011 O.ooE-IOO 4.18E-03 8.35E-03 
Sn-126 1.0194E-D5 338.505 677.011 O.ooE-IOO 3.45E-03 6.90E-03 
Sr-90 2.7242E-IOO 338.505 677.011 O.ooE-IOO 9.22E+02 1.84E+03 
Tc-99 3.6056E-Q4 338.505 677.011 O.ooE-IOO 1.29E-Dl 2.58E-Ol 
Th-229 1.0413E-12 338.505 677.011 O.ooE-IOO 3.52E-l0 7.05E-l0 
Th-230 3.9648E-D9 338.505 677.011 O.ooE-IOO l.34E-Q6 2.88E-Q6 
Th-232 8.3536E-15 338.505 677.011 O.ooE-IOO 2.83E-12 5.66E-12 
TI-208 4.3888E-Q8 338.505 677.011 O.ooE-IOO 1.49E-05 2.97E-05 
U-232 1.3645E-07 338.505 677.011 O.ooE-IOO 4.62E-05 9.24E-05 Thermal Power 
U-233 1.7023E-D9 338.505 677.011 O.ooE-IOO 5.76E-07 1.15E-06 Nominal Heat Bounding 
U-234 4.5389E-D5 338.505 677.011 O.ooE-IOO 1.54E-D2 3.07E-02 Output Heat Output 
U-235 -2.8661 E-Q6 338.505 0.000 1.59E-03 6.18E-04 1.59E-03 (Watts) (Wattsi 
U-236 1.6701E-D5 338.505 677.011 O.ooE-IOO 5.65E-03 1.13E-D2 2.34E+01 4.68E+01 
U-238 -9.4194E-09 338.505 0.000 1.86E-D5 1.54E-05 1.86E-Q5 Total Total 
Y-90 2.7248E-IOO 338.505 677.011 O.ooE-IOO 9.22E+02 1.84E+03 
Other Radionuclides 1.80E+03 3.80E+03 
III. T_te~s..nm.rv.1l and Checks 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: HEAVY WATER
 HEAVY WATER 

Fuel Cladding:
 ALUM
 ALUM 
BOl HM Constituents:
 U-ALX
 U 

BOL Enrtchment %:
 93.00000949 4010100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
From SFD Estimated 

Nomlnal:1 I 338.505 Nominal bumup calculated from the heavy metal mass destroyed.
sounding:1 I 677.011 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Sumupl' 
BumUD MultiDller Given Bumup EstImated EOl HMlGiven EOl HM 

Nominal: 0.98 I 1.021 
Bounding: 1.96 ,

Reactor shutdown, core removal. storage, shlppmg or other date conflnmng that lnadiatlon ceased for fuel.
 

2Tolal bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to gel specific bumup values (MWdlMT).
 

I



Fuel Radionuclide Inventory Worksheet 
I. Fuel and Template InformatWn Estimated
 

Fuel Name: FRR TUBES (GERMANY) 1Fuel decay start date: 2010 Canister usage:
 
SNF 10 '1: 675 Estimates as of: 2010 18".10'
 

Fuel Units & oesc" 135 - ASSEMBLY Template: HFBR (Heavy Water. Alum.• 10 to 2(p,-o, U) 4.50
 
_vy Metal MaS": BOL:151.88kg ; EOl=136.69kg 'Template Bumup(MWd): 15
 
ROD Storage Site: SRS Template BOL Heavy Metal Mass (MT): 0.00034251
 

Template Decay Time' 5 years


n. Estimates m b y" Gamma Sources ." Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 1.7533E-l0 14,435.184 2B,870.368 o.ooE+O:-;:"'o__---,2~.53E-oo 5.OOE-{)6 A_g, MeV 
Am-241 1.2780E-02 14,435.184 28,870:368---0:OO.E+oo 1.84E+02 3.69E+02 O.OlSO 5.238E+15 
""A"::m,-,-2~4;;2,"m"--- ;;:9.::;546~7,,Eo--{)6;;;:- ----;1_:;4S,435~.:;-184~~~~2~~8~,,8;;7:;;0, ..~368 O.ooE+OO 1.38E-01 2.76E-0:.:l_-lf___'0:::.02=SO=-__-'1-'.1"'29"'E~+-'1::.5 
Am-243 6.41OOE-OO 14,435.184 28,870.368--------O'OOE+oO 9.25E-02 1.85E-Ql 0.0375 1.028E+15 
.;C~-,014~----_.--__=2~.96:::."73"'E=--{)6-=::.------,1c:4C!..,4c:35~.1_':'84.;._--__=28::.,"'8~70:~.368 O.OOE+OO 4.28E-04 8.57E-Q4:-=-_jl---:O"'.05=75=-__--:l.:.:.02"'7'::E~+-'1=-5 
CI-36 5.9513E-35 14,435.184 28,870.368 --- MOE:-'+OO.~-----c8"'.5o;9"'Ec;-3~1,------;1"'.7;;2"'E~-;303C_-ll__~0"'.08'"SO~__-;6:::;.466:;;;;;E,"+~14 
.;c"m::.-"'2743"----------'3C'.~I80=7~Ec:-oo~_--_::_14"',_;_43"'5".1~84:_;_----:2"8",,8,,7,,,0:::0.368: O:OOE+OO 4.59E-Q2 9.18E-Q2 00·.2212SOSO 55.·359914EE++1144 
.,c",m";-2~44C'-- -71.0'954~0",E_;-04~---_;1_:;4S,4;o35~.,,,184;;:;-----;;2;;:8,,,,87~0<,.~368 O.ooE+OO 2.82E~+oo-::.::,-----,5::..::.84~E~+OO.==---jI----'::=O=----~=:"':::' 
-;C?o-,_,60~ ""I".1::;7"5;::3~Ec:-04c;----_::_14""_;_435,,,,,.I~84:_;_----:2,,8",,8~70.368 -- 0~OOE~+OO~:-__-:I:c.7",0;;:E,",+OO~---~3,;.3:-;9;=E-,-+O;;;O;---U--0::,.=:37::SO,::-----:2",.6:::7=4E~+,-:1c:-4 
.,C",S_;-I:;:34~-------37.;;-3060~",E_;-Q",I_-_-----il_:;4S,43."5~.,,,I84;;:;-----;;2;;8,,,,87~0~-:368---0.ooE+oo~,---__4-=.,,,77o.:E=,+O,=3 97·::o54~E=,+03'=_-lI-_o,,,.5:::7"'SO=- __--::.3.:::69:,2~E+:..l:=_5 
-;C"'Se.,-1;-;3;::5,--- --;;4"'.860~7;;E=--{)6~---__:1c:4_'c,435;;;;:;'_i.l~84.;._--"""'28'","'8"'70"'."'368----MbE+oo 7.02E-02 l.40E-Ql 0.8500 3.916E+14 
.;C"'Se.,-1c:3"7----------"'2."'860'=77,,E"'+OO-=::.---....:1c:4C!..,4;::3::=5:..;.I_':'84.;._----.:::28::.,",8~70::..::=368 O.OOE+OO 4.13E+04 8.26E+04 1.2500 8.655E+13 
-;EEc=uU-:::l1::=545-;:5-------6"'."'99;;;33~Ec:-0;::2-----:11-;-44"",434"'355;-'·.:o:II8484~----;o28"',"'87"'0.368--_-_---0;-;:OOs:~E~+OO.~--~1.:;.0:;;1~E+O~3:__--"'2.:;.0"'2~E+03~:___1I_--;;21 ..::o725OO5OO::;;;:---~4'-;.lo;:2Oo;E:::+~12

3.3253E-02 28,870.368 O.ooE+OO 4.80E+02 9.60E+02 7.166E+12 
Fe-55 7.7267E-Q2 14,435.184 28,870.368 O.ooE+oo 1.12E+03 2.23E+03 2.7500 6.482E+l0 
H-3 1.0827E-02 14,435.184 28,870.368 0.00E~.+OO~---1-::'."'56"'E~+O~2---3"'._=13"'E='+O~2--II----,3::'.5000=:----7=,.68:::-:1~E+,:09:=_ 
1-129~-------_-'7"'.I=600=~E.-;-o,,7----714"',"'43"'5"'.1~8407---__;2"'80:,8"7,,,0:::0.368 O.ooE+OO 1.03E-Q2 2.07E-02 5.ססOO 7.516E+04 
Kr-85 2.7oo7E-Ql 14,435.184 28,870.368 O.ooE+OO 3.90E+03 7.80E+03 7.ססOO 8.563E+03 
Np-237 3.6327E_Q6 14,435.184 28,870.368 O.ooE+OO 5.24E-02 I.OSE-Ql 11.ססOO 9.781E+02 
Pa-231 1.1267E-Q9 14,435.184 28,870.368 O.OOE+OO 1.63E-Q5 3.25E-OS 
Pb-21 0 1.9773E-15 14,435.184 28,870.368 O.ooE+OO 2.85E-ll 5.71E-l1 
Pm-147 2.4367E+OO 14,435.184 28,870.368 O.OOE+OO 3.52E+04 7.03E+04 
Pu-238 6.2213E-03 14,435.184 28,870.368 O.ooE+OO 8.98E+Ol 1.80E+02 
Pu-239 1.0320E-Q2 14,435.184 28,870.368 O.OOE+OO 1.49E+02 - 2.98E+02 
Pu-240 5.4260E-Q3 14,435.184 28,870.368 O.ooE+OO 7.63E+Ol 1.57E+02 
Pu-241 7.7333E-Ql 14,435.184 28,870.368 O.OOE+OO 1.12E+04 2.23E+04 
Pu-242 3.0713E-{)6 14,435.184 28,870.368 0.ooE."+OO:=-__---=4.::.4'=3~E--"0~2---_':'8~.8"'7=E-Q-:::o2--j1 
Ra-226 22027E-14 14,435.184 28,870.368 O.ooE+OO 3.18E-10 6.36E-l0 
Ra-228 2.6333E-15 14,435.184 28,870.368 O.ooE+OO 3.80~E-.-;1_=1---=-7"'.60::c.E=-.-;I_=I--j1 

Ru-lOO 2.5580E-Ql 14,435.184 28.870.368 0.ooE:o:+OO~-----'30'.6~90;E='+O~3---7;;:.3"'9"'E='+03~--j1 
5e-79 1.2540E-Q5 14,435.184 28,870.368 O.ooE+OO 1.81E-Ol 3.62E-Ql 
5n-126 1.1393E-Q5 14,435.184 28,870.368 O.OOE+OO 1.84E:-'-Q"'I,......__-c:3;::.2~9"'E'-'-Q"'I,......-l1 
5r-90 2.6293E+OO 14,435.184 28.870.368 O.ooE+OO 3.80E+04 7.59E+04 
Tc-99 4.3540E-Q4 14,435.184 28,870.368 O.OOE+OO 6.29E+OO 1.26E+01 
Th-229 1.3853E-13 14,435.184 28,870.368 O.OOE+OO 1.97E-Q9 3.94E-Q9 
Th-230 1.2607E-ll 14,435.184 28,870.368 O.OOE+OO 1.82E-Q7 3.84E-Q7 
~TiCh-"'2"'32=-------_-"""6='.7';;;-400E-15 14,435.184 28,870.368 O.OOE+OO 9.73E-ll 1.95E-10 
11-208 7.4667E-Q9 14,435.184 28,870.368 O.OOE+OO 1.08E-Q4 2.16E-Q4 
U-232 2.1927E_Q6 14,435.184 28.870.368 O.OOE+OO 3.17E-04 6.33E-Q4 Thermal Power 
7U;-'-233~:__-------;c1.~992~Oo;Eo--~10;--__-_;1_:;4S,4~3~5.:;-1;::84;----2~8<',;;87:;;O<'.368~;_-----;O".00~E~+OO~---"'2.:;.88~E_;-Q63C_---5;;:.";7,,5E=-Q6~_ __lINominal Heat Bounding
U-234 22487E-Q7 14,435.184 28.870.368 O.OOE+OO 3.25E-Q3 6.49E-Q3 Output Heat Output 
U-235 -2.5341 E-{)6 14,435.184 0.000 6.56E-Q2 2.91 E=-Q.;;:2;---__~6.~56~E~-0~2'---+_=-=IWEatts!:l=:9:!:-\_-:~IW'atts~si:.-
U-236 1.3000E-Q5 14,435.184 28.870.368 O.ooE+OO l.88E-Ql 3.75E-Ql 6.83E+02 1.37E+03 
U-238 -1.4207E-Q8 14,435.184 0.000 4.08E-Q2 4.OOE-Q2 4.08E-Q2 Total Total 
Y-90 2.6300E+OO 14,435.184 28,870.368 O.ooE+OO 3.80E+04 7.59E+04 
Other Radionuclides 6.82E+04 1.36E+05 
m. TemDlate SeledioJ. ~ry,.B1Jnnl 

Template Selection Summary 
From SFD Used Basis for Parameter Differences:

Reactor Moderator:I-....:H.::EA::..:.:-VY;-;W~AT.:.:E::.R'---__+-'---HE=-A':V_:_Y'"'W'"'A-'-TE=-R:.-_1 
Fuel C1addlng:I-__'-A:.,.LU"'M"---__+-__-'-A"'L"'UM:::...__-1 

BO;O~=:=~~I---.::U3S"'2O::'1=-2----+---1O;Oc;~=-O:;:20;;----1 

Burnup Summary (MWd) Basis for bumup used in estimate:
 
FromSFO Estimated
 

Nomlnal:1 I 14,435.184 Nominal bumup caJculated from !he heavy metal mass destroyed.
 
Bounding:1 28.870.368 Bounding bumup assumed to be twice nominal bumup.
 

Checks 
Estimated Bumupl 

Bumup Multiplier Given Bumup Estimated EOL HMlGlven EOL HM
 
Nomlnal:1 2.17
 I 1.031
 

Bounding: 4.34
 ,
Reactor shutdown, core mmoval. storage, stupptng or other date confrrrmng that Irradiation ceased for fuel. 

~0131 bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdIMT). 

I 
I ,
I
I
I 
I
I 
I
I
I
I

I 
I
j
I. 

I

I
 
I
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Fuel Radionuclide Inventory Worksheet 

I. Fuel and Template Inf_tioo Estimated 
Fuel Name: FRR TUBES (GERMANY) 1Fuel decay start date: 2010 Canister usage: 

SNFID#: 674 estimates as of: 2010 18"Xl0' 
Fuel Units & Oeser: 18 - ASSEMBLY Template: HFBR (Heavy Water. Alum., 10 to 2Q')o, U) 0.60 
Heavy Metal Ma••: BO'-"18.ook9 ; EO'-"16.2Ok9 'Templata Bumup(MWd): 15
 
ROD Storage Site: SRS Templata BOL Heavy Metal Ma•• (MT): 0.00034251
 

Template Decay Time" 5 years
 

D.E.1imates m x" Xb b Yo Yb Gamma Sources 
Photon Total 

CUMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) tnventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 1.7533E-l0 1,710_837 3,421.673 O_OOE-+OO 3_00E-07 6_00E-07 Avg. MeV 
Am-241 1.2780E-02 1,710.837 3,421.673 O.OOE-+OO 2.19E+Ol 4.37E+Ol 0.0150 6.208E+14 
Am-242m 9.5467E-OG 1,710.837 3,421.673 O.OOE-+OO 1.83E-02 3.27E-02 0.0250 1.338E+14 
Am-243 6,4100E-OG 1,710.837 3,421.673 O.OOE-+OO 1.10E-Q2 2.19E-02 0.0375 1.219E+14 
C-14 2.9673E-08 1,710.837 3,421.673 O.OOE-+OO 5.08E-05 1.02E-04 0.0575 1.217E+14 
CI-36 5.9513E-35 1,710.837 3,421.673 O.OOE-+OO 1.02E-31 2.04E-31 0.0850 7.664E+13 
Cm-243 3.1607E-OG 1,710.837 3,421.673 O.OOE-+OO 5.44E-03 1.09E-02 0.1250 6.399E+13 
Cm-244 1.9540E-04 1,710.837 3,421.673 O.OOE-+OO 3.34E-Ol 6.69E-Ql 0.2250 6.536E+13 
Co-6O 1.1753E-04 1,710.837 3,421.673 O.OOE-+OO 2.01E-Ol 4.02E-Ql 0.3750 3.169E+13 
Cs-l34 3.3060E-Ql 1,710.837 3,421.673 O.OOE-+OO 5.66E+02 1.13E+03 0.5750 4.376E+14 
Cs-135 4.8607E-OG 1,710.837 3,421.673 O.OOE-+OO 8.32E-03 1.66E-02 0.8500 4.641E+13 
Cs-137 2.8607E-+OO 1,710.837 3,421.673 O.OOE-+OO 4.89E+03 9.79E+03 1.2500 1.026E+13 
Eu-154 6.9933E-02 1,710.837 3,421.673 O.OOE-+OO 1.20E+02 2.39E+02 1.7500 4.883E+11 
Eu-155 3.3253E-02 1,710.837 3,421.673 O.OOE-+OO 5.69E+Ol 1.14E+02 2.2500 8.493E+l1 
Fe-55 7.7267E-02 1,710.837 3,421.673 O.OOE-+OO 1.32E+02 2.64E+02 2.7500 7.682E+09 
H-3 1.0827E-02 1,710.837 3,421.673 O.OOE-+OO 1.85E+Ol 3.70E+Ol 3.5000 9.103E+08 
1-129 7.1600E-07 1,710.837 3,421.673 O.OOE-+OO 1.22E-03 2,45E-03 5.ססOO 8.908E+03 
Kr-85 2.7007E-Ol 1,710.837 3,421.673 O.OOE-+OO 4.62E+02 9.24E+02 7.ססOO 1.015E+03 
Np-237 3.8327E-OG 1,710.837 3,421.673 O.OOE-+OO 6.21E-03 1.24E-02 11.ססOO 1.159E+02 
Pa-231 1.1267E-Q9 1,710.837 3,421.673 O.OOE-+OO 1.93E-Q6 3.86E-Q6 
Pt>-21 0 1.9773E-15 1,710.837 3,421.673 O.OOE-+OO 3.38E-12 6.77E-12 
Pm-147 2,4367E-+OO 1,710.837 3,421.673 O.OOE-+OO 4.17E+03 8.34E+03 
Pu-238 6.2213E-Q3 1,710.837 3,421.673 O.OOE-+OO 1.OGE+Ol 2.13E+Ol 
Pu-239 1.0320E-Q2 1,710.837 3,421.673 O.OOE-+OO 1.77E+Ol 3.53E+Ol 
Pu-240 5.426OE-Q3 1,710.837 3,421.673 O.OOE-+OO 9.28E-+OO 1.86E+Ol 
Pu-241 7.7333E-Ql 1,710.837 3,421.673 O.OOE-+OO 1.32E+03 2.65E+03 
Pu-242 3.0713E-Q6 1,710.837 3,421.673 O.OOE-+OO 5.25E-03 1.05E-02 
Ra-226 2.2027E-14 1,710.837 3,421.673 O.OOE-+OO 3.77E-ll 7.54E-l1 
Ra-228 2.8333E-15 1,710.837 3,421.673 O.OOE-+OO 4.51E-12 9.01E-12 
Ru-1OG 2.556OE-Ql 1,710.837 3,421.673 O.OOE-+OO 4.38E+02 8.75E+02 
5e-79 1.2540E-05 1,710.837 3,421.673 O.OOE-+OO 2.15E-Q2 4.29E-02 
5n-126 1.1393E-05 1,710.837 3,421.673 O.OOE-+OO 1.95E-Q2 3.90E-02 
5r-90 2.6293E-+OO 1,710.837 3,421.673 O.OOE-+OO 4.50E+03 9.00E+03 
Te-99 4.3540E-Q4 1,710.837 3,421.673 O.OOE-+OO 7,45E-Ol 1.49E-+OO 
Th-229 1.3653E-13 1,710.837 3,421.673 O.OOE-+OO 2.34E-l0 4.67E-l0 
Th-230 1.2607E-ll 1,710.837 3,421.673 O.OOE-+OO 2.16E-Q8 4.31E-Q8 
Th-232 6.7400E-15 1,710.837 3,421.673 O.OOE-+OO 1.15E-ll 2.31E-ll 
TI-208 7.4667E-Q9 1,710.837 3,421.673 O.OOE-+OO 1.28E-05 2.55E-Q5 
U-232 2.1927E-Q8 1,710.837 3,421.673 O.OOE-+OO 3.75E-05 7.50E-Q5 Thermal Power 
U-233 1.9920E-l0 1,710.837 3,421.673 O.OOE-+OO 3.41E-07 6.82E-Q7 Nominal Heat Bounding 
U-234 2.2487E-Q7 1,710.837 3,421.673 O.OOE-+OO 3.85E-04 7.69E-04 Output Heat Output 
U-235 -2.5341E-Q6 1,710.837 0.000 7.78E-Q3 3.44E-03 7.78E-03 /Watts\ /W_\ 
U-236 1.3000E-Q5 1,710.837 3,421.673 O.OOE-+OO 2.22E-02 4.45E-Q2 8.10E+Ol 1.82E+02 
U-238 -1,4207E-08 1,710.837 0.000 4.84E-Q3 4.82E-Q3 4.84E-03 Total Total 
V-90 2.8300E-+OO 1,710.837 3,421.673 O.OOE-+OO 4.50E+03 9.00E+03 
Other Radlanuelides 8.08E+03 1.62E+04 
ID. TeJIlllIateseJection Swl!I'Ian. .and(;~ 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: HEAVY WATER HEAVY WATER 

Fuel Cladding: ALUM ALUM 
BOL HM Constituents: U3St2 U 

SOL Enrichment 0/.: 20 10t02O 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nominal: 1,710.837 Nominal bumup calcuIaled !rom the heavy metal mass destroyed. 
Boundlng:1 3,421.673 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumup Multiplier Given 8umup Estimated EOL HMlGlven EOL HM 

Nominal: 2.17 I 1.031 
Bounding:1 4.34 ,

Reactor shutdown. core removal, storage, shiPPing or other date confllmlng that Irradiation ceased for fuel.
 

2Total bumup for all fuel associated with this worksheet must be civided by BOL heavy metal mass to get specific bumup values (MWdlMT).
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Fuel Radionuclide Inventory Worksheet 

1. Fuel and Template Information Estimated 
Fuel Namo: FRR TUBES (GERMANY) 1Fuel deeay start date: 2010 Canister usage: 

SNF 10#: 673 Estimates as 01: 2010 18"x10' 
Fuel Units & Oeser: 135· ASSEMBLY Template: HFBR (Heavy Water, Alum., 10 to ~'o. U) 4.50
 
Heavy Metal Mas>: BOL=121.5Okg ; EOl=109.35kg 'Template Bumup(MWd): 15
 
ROD Storage Silo: SRS Template BOl Heavy Metal Mas. (MT): 0.00034251 

Template Decay Time' 5 years 
n. Estimates m x" Xb b Y" Yb Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel BOUnding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
-';Ac:C-:'.2;;::2;.7 ;'1.;;:75:;;33~E_;-1c..;0---~l_o_l",548::;:;;:._o_14~7;_---;:;2;:3:;;,096.295 O.ooE_tOO 2.02E-Q6 4.05E·06 Avg. MeV 
-';AC:m"--,,24-;;1~----.~~-;;1."'2';-780~E=--Q,,2;;_---__:1__:1_';,548~:_.;.1_;4,,7---,,23"',~0"'96"'._;;295--O:OOE-tOO 1.48E+02 2.95E+02 0.0150 4.191E+15 
Am-24,,2m ---:9"'.548~~7~E_;.06~-----'-11:..:,=5487?_..::14=7;_--...2~3,",0~96~.295 O.ooE_tOO 1.1'OE·Ol 2.20E-01 0.0250 9.029E+14 
Am-243 6.41ooE-06 11,548.147 23,096.295 O.ooE_tOO 7.40E-02 1.48E·Ol 0.0375 8.228E+14 
C-14 2.9673E-08 11,548.147 23,096.295---ci:cxiE_tOO 3.43E-04 6.85E-Q4 0.0575 8.214E+14 
CI-36 5.9513E-35 11,548.147 23,096.295 O.ooE_tOO 6.87E-31 1.37E-30 0.0850 5.173E+14 
Cm-243 3.1807E-Q6 11,548.147 23,096.295--O:00E_tOO 3.67E_Q2 7.35E-02 0.1250 4.319E+14 
Cm-244 1.9540E-04 11,548.147 23,096.295 O.ooE_tOO 2.26E_tOO 4.51 E_tOO 0.2250 4.412E+14 
Co-6O 1.1753E-04 11,548.147 23,096.295 O.ooE_tOO 1.36E_tOO 2.71E_tOO 0.3750 2.139E+14 
Cs-134 3.3060E-01 11,548.147 23,096.295---0:a0E_tOO 3.82E+03 7.64E+03 0.5750 2.954E+15 
Cs-135 4.8807E-Q6 11,548.147 23,096.295 O.ooE_tOO 5.61E-02 1.12E-01 0.8500 3.133E+14 
Cs-137 2.8607E_tOO 11,548.147 23,096.295 O.ooE_tOO 3.30E+04 6.61E+04 1.2500 6.924E+13 
Eu-154 6.9933E-02 11,548.147 23,096.295 O.ooE_tOO 8.08E+02 1.62E+03 1.7500 3.296E+12 
Eu-155 3.3253E-02 11,548.147 23,096.295 0.ooE",+O~0~ 3",.;;-84:o:Eo:+O~2c---- ..275OO5OO7:-:.68~E=,+O~2_-j~_-:22'O 5.733E+12 
Fe-55 7.7267E-02 11,548.147 23,096.295 O.ooE_tOO 8.92E+02 1.78E+03 5.185E+l0 
H-3 1.0827E-02 11,548.147 23,096.295 O.ooE_tOO 1.25E+02 2.50E+02 3.5000 6.144E+09 
1-129 7.1600E_Q7 11,548.147 23,096.295 0.00~E-'c_tOO;;;;-__----;8",.20;7",E=---;;03;;_ 1-,;.65;~E~-0-;;2;;_-j,r-~5.~OOOO::-::--~---66==-'.080::5013EE+04+03 
Kr-85 2.7oo7E_Q1 11,548.147 23,096.295 O.ooE_tOO 3.12E+03 6.24E+03 7.0000"'=c ~-=__:::c 

Np-237 3.6327E-06 11,548.147 23,096.295 0.ooE:=--tOO~c_--.,;4o:;.2,0;~E",-Q22 --c;8::;.3s:9~E:..;-Q22:-----JI---1-,-1.",OOOO= -,-7-".8",2"5E=:+,,,02:=. 

:~;~6 ~:~~~~~ ~~:~::~:; ;;:g::;: g::~~~c-;;-;;-------;;~,:-;;::~:~; ~:~~~ 
Pm-147 2.4367E_tOO 11,548.147 23,096.295 O.ooE_tOO 2.81E+04 5.63E+04 
Pu-238 6.2213E_Q3 11,548.147 23,096.295 O.ooE_tOO 7.18E+01 1.44E+02 
Pu-239 1.0320E_Q2 11,548.147 23,096.295 O.ooE_tOO 1.19E+02 2.38E+02 
Pu-240 5.4260E-03 11,548.147 23,096.295 O.ooE_tOO 6.27E+01 1.25E+02 
Pu-241 7.7333E-01 11,548.147 23,096.295 O.ooE_tOO 8.93E+03 1.79E+04 
Pu-242 3.0713E-06 11,548.147 23,096.295 O.ooE_tOO 3.55E-02 7.09E_Q2 
Ra-226 2.2027E-14 11,548.147 23,096.295 O.ooE_tOO 2.54E-10 5.09E-10 
Ra-228 2.6333E-15 11,548.147 23,096.295 O.ooE_tOO 3.04E-11 6.08E-11 
Ru-106 2.5580E_Q1 11,548.147 23,096.295 0.ooE~_tOO:-;;-;;__---=2;::.95~E=,+O;::3:=- 5",.9-;;1;c;E=,+03-;;::-_-l1 
5e-79 1.2540E-05 11 ,548.147 23,096.295---------O:OOE_tOO 1.45E_Q1 2.90E_Q1 
5n-126 1.1393E-05 11,548.147 23,096.295 O.ooE_tOO 1.32E_Q1 2.63E_Q1 
5r-90 2.6293E_tOO 11,548.147 23,096295 0.ooE-tOO:c--__.:;:3::;.04~E+04~c_---o6::;.OS7~E_';+04~____j1 
Tc-99 4.3540E-04 11,548.147 23,096.295 O.ooE_tOO 5.03E_tOO 1.01E+01 
Th-229 1.3653E-13 11,548.147 23,096.295 O.ooE_tOO 1.58E-09 3.15E_Q9 
Th-230 1.2807E-11 11,548.147 23,096.295 0.00•.~E",_tOO~ __~1~.48~E-Q~7 ~2::;.9:,;1~E-o-Q:;;7--j1 
Th-232 6.7400E-15 11,548.147 23,096.295 O.ooE_tOO 7.78E-11 1.56E-10 
TI-208 7.4667E_Q9 11,548.147 23,096.295 O.ooE_tOO 8.62E-05 1.72E-04 
U-232 2.1927E-oB 11,548.147 23,096.295 O.ooE+OO 2.53E-04 5.06E-04 Thermal Power 
U-233 1.9920E-10 11,548.147 23,096.295 O.ooE+OO 2.30E-Q6 4.60E-Q6 Nominal Heat Bounding 
U-234 2.2487E_Q7 11,548.147 23,096.295 O.ooE_tOO 2.60E-03 5.19E-03 Output Heat Output 
U-235 -2.5341E-Q6 11,548.147 0.000 5.25E-02 2.32E_Q2 5.25E-02 (Watts) (Watts) 
U-236 l.3000E-05 11,548.147 23,096.295 O.ooE_tOO 1.50E_Q1 3.ooE_Q1 S.47E+02 1.09E+03 
U-238 -1.4207E-oB 11,548.147 0.000 3.27E_Q2 3.25E-02 3.27E_Q2 Total Total 
Y-90 2.6300E_tOO 11,548.147 23,096.295 O.ooE_tOO 3.04E+04 6.07E+04 
Other Radionuclides 5.45E+04 1.09E+05 

Template Selection Summary 
From SFO Used Basis for Parameter Differences: 

Reactor Moderator:I----'H:=EA:.:V:.:Y"'W'=A:.:T"'E:.:R'----+ Hc.:EA=V'_Y:.;W:.;A:.:TE:.:R:....-1 

BOL .::.=':::I-__~;-;~;;;U,,~O---__-j---:.:A=;L~';'M"'------l 
BOl Enrichment '1'0: 20 10 to 20 

BumupSumma~(MWd)' Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal:1 I 11,548.147 Nominal bumup calculated tram the heavy metal mass destroyed. 
Bounding: I I 23.096.295 Bounding oomup asscmed 10 be twice nominal oomup. 

Checks 
Estimated Bumupl 

BumuD MultiDlier Given Bumup Estimated EOL HMlGlven EOl HM 
Nominal: 2.17 I 1.031 

Bounding: 4.34 ,
Reactor shutdown, core removal. storage. slllpptng or other date conflrmmg that Irradiation ceased for fuel. 

2TotaJ bumup for all fuel associated lNith this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd'MT). 

I
I

I
I
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I
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and Template Information Estimated 

Fuel Name: FRR TUBES (GERMANY) 1Fuel decay start date: 2010 Canister usage: 
SNFID#: 683 Estimates as of: 2010 18"xl0' 

Fuel Units & Oeser: 105 - ASSEMBLY Template: HFBR (Heavy Water. Alum., 40 to 100%. U) 3.50 
Heavy Metal Ma••: BOl.=19.69kg ; EOl.=13.39kg 2Template Bumup(MWd): 164.6 
ROO Storage Site: SRS Template BOl Heavy Metal Ma•• (MT): 0.000377
 

Template De<:ay Time' 5 years
 

n. EstUuates m x" x. b y" y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel
 Energy Photons/sec 
Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci)
 Group (bounding) 
Ac-227 6.6950E-ll 5,802.949 11,605.898 O.OOE-lOO 3.89E-07 7.77E-07 Avg. MeV 
Am-241 4.4557E-03 5,602.949 11,605.898 O.OOE-lOO 2.59E+Ol 5.17E+Ol 0.0150 2.306E+15 
Am-242m 1.4666E-06 5,802.949 11,605.898 O.OOE-lOO 8.51E-03 1.70E-02 0.0250 4.912E+14 
Am-243 3.7151E-05 5,802.949 11,805.898 O.OOE-lOO 2.16E-Ol 4.31E-Ol 0.0375 4.743E+14 
C-14 2.6513E-08 5,802.949 11,605.898 O.OOE-lOO 1.54E-04 3.08E-<l4 0.0575 4.523E+14 
CI-36 4.4441E-31 5,802.949 11,605.898 O.OOE+OO 2.58E-27 5.16E-27 0.0850 2.963E+14 
Cm-243 8.2139E-06 5,802.949 11,605.898 O.OOE-lOO 4.77E-02 9.53E-02 0.1250 2.703E+14 
Cm-244 8.2625E-03 5,802.949 11,605.898 O.OOE-lOO 4.79E+Ol 9.59E+Ol 0.2250 2.441E+14 
Co-6O 3.4951E-04 5,802.949 11,605.898 O.OOE-lOO 2.03E-lOO 4.06E-lOO 0.3750 1.156E+14 
Cs-l34 1.6409E-lOO 5,802.949 11,605.898 O.OOE-lOO 9.52E+03 1.90E+04 0.5750 2.212E+15 
Cs-l35 4.2564E-06 5,802.949 11,605.898 O.OOE-lOO 2.47E-02 4.94E-Q2 0.8500 6.764E+14 
Cs-137 2.8791 E-lOO 5,802.949 11,605.898 O.OOE-lOO 1.67E+04 3.34E+04 1.2500 9.237E+13 
Eu-l54 1.7398E-Ol 5,802.949 11,605.898 O.OOE-lOO 1.01E+03 2.02E+03 1.7500 2.429E+12 
Eu-155 1.1616E-Ol 5,802.949 11,605.898 O.OOE-lOO 6.74E+02 1.35E+03 2.2500 3.842E+12 
Fe-55 7.3755E-Q2 5,802.949 11,605.898 O.OOE-lOO 4.28E+02 8.56E+02 2.7500 2.363E+l0 
H-3 1.0729E-Q2 5,802.949 11,605.898 O.OOE-lOO 6.23E+Ol 1.25E+02 3.5000 2.654E+09 
1-129 6.6403E-07 5,802.949 11,605.898 O.OOE-lOO 3.85E-03 7.71E-03 5.ססOO 6.039E+05 
Kr-85 2.8487E-Ol 5,802.949 11,605.898 O.OOE-lOO 1.65E+03 3.31E+03 7.ססOO 6.944E+04 
Np-237 3.1507E-05 5,602.949 11,605.898 O.OOE-lOO 1.83E-Ol 3.66E-Ql 11.ססOO 7.965E+03 
Pa-231 4.1938E-l0 5,802.949 11,605.898 O.OOE-lOO 2.43E-Q6 4.87E-06 
Pb-210 8.4083E-13 5,802.949 11,605.898 O.OOE-lOO 4.88E-Q9 9.76E-09 
Pm-147 1.2807E+OO 5,802.949 11,605.898 O.OOE-lOO 7.43E+03 1.49E+04 
Pu-238 1.7290E-Ol 5,802.949 11,605.898 O.OOE-lOO 1.00E+03 2.01E+03 
Pu-239 6.9563E-<l4 5,802.949 11,605.898 O.OOE-lOO 4.04E-lOO 8.07E-lOO 
Pu-240 3.6665E-<l4 5,802.949 11,605.898 O.OOE-lOO 2.14E-lOO 4.28E-lOO 
Pu-241 2.7643E-Ol 5,802.949 11,605.898 O.OOE-lOO 1.6OE+03 3.21E+03 
Pu-242 3.0911E-06 5,802.949 11,605.898 O.OOE-lOO 1.79E-Q2 3.59E-Q2 
Ra-226 8.6330E-12 5,602.949 11,605.898 O.OOE-lOO 5.01E-Q8 1.00E-07 
Ra-228 3.1817E-15 5,802.949 11,605.898 O.OOE-lOO 1.85E-ll 3.69E-ll 
Ru-l06 2.1981E-Ql 5,802.949 11,605.898 O.OOE-lOO 1.28E+03 2.55E+03 
Se-79 1.2339E-Q5 5,802.949 11,605.898 O.OOE-lOO 7.16E-02 1.43E-Ol 
Sn-l26 1.0194E-Q5 5,802.949 11,605.898 O.OOE-lOO 5.92E-02 1.18E-Ql 
Sr-90 2.7242E-lOO 5,802.949 11,605.898 O.OOE-lOO 1.58E+04 3.16E+04 
Tc-99 3.8058E-04 5,802.949 11,605.898 O.OOE-lOO 2.21E-lOO 4.42E-lOO 
Th-229 1.0413E-12 5,802.949 11,605.898 O.OOE-lOO 6.04E-Q9 1.21E-Q8 
Th-230 3.9648E-Q9 5,802.949 11,605.898 O.OOE-lOO 2.30E-Q5 4.6OE-Q5 
Th-232 8.3536E-15 5,802.949 11,605.898 O.OOE-lOO 4.85E-ll 9.70E-ll 
Tl-208 4.3888E-Q8 5,802.949 11,605.898 O.OOE-lOO 2.55E-04 5.09E-04 
U-232 1.3645E-07 5,802.949 11,605.898 O.OOE-lOO 7.92E-04 1.58E-Q3 Thermal Power 
U-233 1.7023E-09 5,802.949 11,605.898 O.OOE-lOO 9.88E-06 l.98E-05 Nominal Heat Bounding 
U-234 4.5389E-05 5,802.949 11,605.898 O.OOE-lOO 2.63E-Ql 5.27E-Ql Output Heat Output 
U-235 -2.8661 E-06 5,802.949 0.000 3.40E-02 1.74E-Q2 3.40E-Q2 (Watts) (Watts) 
U-236 1.6701E-05 5,802.949 11,605.898 O.OOE-lOO 9.69E-Q2 1.94E-Ql 4.01E+02 8.02E+02 
U-238 -9.4194E-Q9 5,802.949 0.000 1.32E-03 1.27E-03 1.32E-03 Total Total 
Y-90 2.7248E-lOO 5,802.949 11,605.898 O.OOE-lOO 1.58E+04 3.16E+04 
Other Radionuclides 3.09E+04 6.17E+04 

m. Tl'IllDIate ~SUmn1llrv. Illunul andCbecks I 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: HEAVY WATER HEAVY WATER 

Fuel Cladding: ALUM ALUM 
BOL HM eonsutuenlll: U-ALX U 

BOL Enrichment %: 80 40 to 100 

Bumup Summary (MWd" Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal:1 I 5.802.949 Nominal bumup cala.llated from the heavy metal mass destroyed. 
Boundlng:1 I 11.605.898 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
BumuD MultlDller Given BumuD Estimated EOL HMlGlven EOl HM 

Nominal: 0.68 1 1.011 
Bounding: 1.35 , 

Reactor shutdown, core removal, storage, shiPPIng or other date confnmlng that Irradiation ceased for fuel.
 

2TotaJ bumup for all fuel associated with this wolKsheet must be divided by BOl heavy metal mass to get specific bumup values (MWd'MT).
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Fuel Radionuclide Inventory Worksheet 
J. Fuel and Template lJlfonnatioD Estimaled 

Fuel Name: FRR TUBES (GERMANY) Fuel-'y start date: 2010 Canister usage: 
SNFID#: 685 Estimates as of: 2010 18"x10' 

Fuel Units & 1lescT: 130 . ASSEMBLY Template: HFBR (Heavy Water, AJum., 40 to l()(Y)o, U) 4.33 
Heavy Metal Mass: BOL=27.63kg ; EOl=18.79k9 "Template Bumup(MWd): 164.6 
ROD Storage Site: SRS Template BOL Heavy Metal Mass (MT): O.OOO3n 

Template Decay Time- 5 years 
n. Estimates m x. x. b y. y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventones(Ci) Group (bounding) 
Ac-227 6.6950E·ll 8,142.551 16.285.101 O.OOE-+OO 5,45E-07 1.09E·06 Avg. MeV --
Am-241 4.4557E-03 8,142.551 16.285.101 6.00E-+OO 3.63E+01 7.26E+Ol 0.0150 3.235E+15 
Am-242m 1.4666E-06 8.142.551 16.285.101 O.OOE-+OO 1.19E-02 2.39E-02 0.0250 6.892E+14 
Am-243 3.7151E·05 8,142.551 16.285.101 O.OOE-+OO 3.03E-Ol 6.05E-Ol 0.0375 6.655E+14 
C-14 2.6513E-06 8,142.551 16.285:'0'--' O.OOE-+OO 2.16E-04 4.32E-04 0.0575 6.347E+14 
CI·36 4.4441E·31 8,142.551 16.285.101 O.OOE-+OO 3.62E-27 7.24E-27 0.0850 4.1S8E+14 
Cm-243 8.2139E-06 8,142.551 16.285.101 6.00-E-+OO 6.69E·02 1.34E-Ol 0.1250 3.793E+14 
Cm-244 8.2625E-03 8.142.551 16.285.101 O.OOE-+OO 6.73E+Ol 1.35E+02 0.2250 3.425E+14 
Co-GO 3.4951E-04 8,142.551 16.285.10'--OJ)oE-+oo 2.85E-+OO 5.69E-+OO 0.3750 1.622E+14 
Cs~i34 1.6409E-+OO 8.142.551 16,285.10'- -"O.OOE-+oo 1.34E+04 2.67E+04 0.5750 3.104E+15 
Cs-l35 4.2564E-06 8.142.551 16,285.101 O.OOE-+OO 3,47E-02 6.93E·02 0.8500 9,491E+14 
Cs-137 2.8791 E-+OO 8.142.551 16,285.101 O.OOE-+OO 2.34E+04 4.69E+04 1.2500 1.296E+14 
EU-l54 1.7388E-ol 8.142.551 16,285.101 O.OOE-+OO 1.42E+03 2.83E+03 1.7500 3.408E+12 
Eu-155 1.1616E-Ol 8.142.551 16,285.10,------O:OOE-+OO 9.46E+02 1.89E+03 2.2500 5.391E+12 
Fe-55 7.3755E-02 8.142.551 16,285.101 O.OOE-+OO 6.01E+02 1.20E+03 2.7500 3.316E+l0 
H-3 1.0729E-02 8,142.551 16,285.101 O.OOE-+OO 8.74E+Ol 1.75E+02 3.5000 3.725E+09 
1-129 6.6403E-07 8,142.551 16,285.101 O.OOE-+OO 5,41E-03 1.08E-02 5.0000 8.473E+05 
Kr-85 2.8487E-ol 8,142.551 16.285.10-1--"o-'-60E-+oo 2.32E+03 4.64E+03 7.0000 9.744E+04 
NP-237 3.1507E-05 8,142.551 16,285.101 O.OOE-+OO 2.57E-ol 5.13E-ol 11.0000 1.118E+04 
Pa·231 4.1936E·l0 8,142.551 16,285.101 O.OOE-+OO 3.41E-06 6.83E-06 
Pb-21O 8.4083E-13 8,142.551 16,285.101 0.0010-+00 6.85E-09 1.37E-06 
Pm-147 1.2807E-+OO 8.142.551 16.285:101' ----O:OOE-+OO 1.04E+04 2.09E+04 
Pu-238 1.7290E-ol 8,142.551 16,285.10-'-- O.OOE-+OO 1.41E+03 2.82E+03 
Pu-239 6.9563E-04 8,142.551 16,285.101 O.OOE-+OO 5.66E-+OO 1.13E+Ol 
Pu-240 3.6865E-04 8,142.551 16,285.10-1-- O.OOE-+OO 3.00E-+OO 6.00E-+OO 
Pu-241 2.7643E-ol 8,142.551 16,285.101 O.OOE-+OO 2.25E+03 4.50E+03 
Pu-242 3.0911E-06 8,142.551 16.285.101 O.OOE-+OO 2.52E-02 5.03E-02 
Ra-226 8.6330E-12 8,142.551 16,285.101 O.OOE-+OO 7.03E-08 1.41E-07 
Ra-228 3.1817E-15 8,142.551 16,285.101 O.OOE-+OO 2.59E-ll 5.18E-ll 
Ru-l06 2.1981E-ol 8,142.551 16,285.101 O.OOE-+OO 1.79E+03 3.58E+03 
5e-79 1.2339E-05 8,142.551 16,285.101 O.oOE-+OO 1.00E-ol 2.01E-ol 
5n-126 1.0194E-OS 8,142.551 16,285.101 O.OOE-+OO 8.30E-02 1.66E-ol 
5r-90 2.7242E-+OO 8,142.551 16,285.'-01 O.OOE-+OO 2.22E+04 4.44E+04 
Tc-99 3.8056E-04 8,142.551 16,285.101 O.OOE-+OO 3.10E-+OO 6.20E-+OO 
Th-229 1.0413E-12 8,142.551 16,285.101 O.OOE-+OO 8.48E-09 1.70E-06 
Th-230 3.9648E-09 8,142.551 16,285.101 O.OOE-+OO 3.23E-OS 6.46E-OS 
Th-232 8.3536E-15 8,142.551 16,285.101 O.OOE-+OO 6.80E-ll 1.36E-l0 
11-208 4.3888E-08 8,142.551 16,285.101 O.OOE-+OO 3.57E-04 7.15E-04 
U-232 1.3645E-07 8,142.551 16,285.101 O.OOE-+OO 1.11E-03 2.22E-03 Thermal Power 
U-233 1.7023E-09 8,142.551 16,285.101 O.OOE-+OO 1.39E-OS 2.77E-OS Nominal Heat Bounding 
U-234 4.5389E-OS 8,142.551 16,285.101 O.OOE-+OO 3.70E-ol 7.39E-Ol Output Heat Output 
U-235 -2.8661 E-06 8,142.551 0.000 4.78E-02 2.44E-02 4.78E-02 /Wattsl /Wattsl 
U-236 1.6701E-OS 8.142.551 16,285.101 O.oOE-+OO 1.36E-ol 2.72E-ol S.63E+02 1.13E+03 
U-238 -9.4194E-09 8.142.551 0.000 1.86E-03 1.78E-03 1.86E-03 Total Total 
V-90 2.7248E-+OO 8.142.551 16,285.101 O.OOE-+OO 2.22E+04 4.44E+04 
Other Radionuclides 4.33E+04 8.66E+04 
m.TmmIate Seledi<", Sununary. Bumu andChecl<$ 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: HEAVY WATER HEAVVWATER 

Fuel Cladding: ALUM ALUM 
BOl HM Constituents: U-ALX U 

BOL Enrichment (yo: 80 40 to 100 

Burnup Summary (MWd) Basis for bumup used in estimate: 
From SFD I EsUm&ted 

NomInal:1 I 8,142.551 Nominal bumup calculated from tOO heavy metal mass destroyec:l. 
Bounding:1 I 16.285.101 Bounding bumup assumed to b& twice nominal bumup. 

Checks 

EsUm&ted Bumupl 
BumUD MultlDlIer Given Bumup Estimated EOL HWGiven EOL HM 

Nominol:1 0.68 I 1.011 
Bounding: 1.35 ,

Reactor shutdown. core removal, storage, shipping or other date conflnlllng that Irradiation ceased for fuel.
 

2Total bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdIMT).
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Fuel Radionuclide Inventory Worksheet 

 Fuelan<l Template W'e-......lie-o ~ Estimated 
Fuel Name: FSVR 'Fuel decay start date: 1009 Canister usage: 

SNFID#: 86 Estimates as of: 2010 18"x15' 
Fuel Units & Oeser: 1464 - CARBON COATED PART Template: FSV (Graphite, Graphite, 60 to 100%. Th & U) 292.BO 
Heavy Metal Mass: BOl.=15366.58k9 ; EOl.=14725.94k9 'Template Bumup(MWd): 1270.275 
ROD Storage Site: FSV Template BOl Heavy Metal Mass (MT): 0.012702752 

Template Decay Time" 20 years 

L EstimaWs m x" x. b y" y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 

c-227 2.8411E-06 605.875.765 1,211,751.530 O.OOE+OO 1.72E+OO 3.44E+OO Avg. MeV 
m~241 2.5254E~03 605,875.765 1,211,751.530 O.OOE+OO 1.53E+03 3.06E+03 0.0150 1.217E+17 
m-242m 2.5664E-06 605,875.765 1,211,751.530 O.OOE+OO 1.55E+OO 3.11E+OO 0.0250 2.501E+16 
m~243 4.6132E-05 605,875.765 1,211,751.530 O.OOE+OO 2.80E+Ol 5.59E+Ol 0.0375 2.208E+16 

C-14 2.3168E-Q5 605.875.765 1,211,751.530 O.OOE+OO 1.40E+Ol 2.81E+Ol 0.0575 2.346E+16 
CI-36 1.0667E-06 605,875.765 1,211,751.530 O.OOE+OO 6.46E-Ol 1.29E+OO 0.0850 1.4.22E+16 
Cm-243 3.6520E-Q5 605,875.765 1,211,751.530 O.OOE+OO 2.21E+Ol 4.43E+Ol 0.1250 1.012E+16 
Cm-244 1.I446E-Q2 605,875.765 1,211,751.530 O.OOE+OO 6.94E+03 1.39E+04 0.2250 1.234E+16 
Co-50 3.2379E~03 605,875.765 1,211,751.530 O.OOE+OO 1.96E+03 3.92E+03 0.3750 5.322E+15 
Cs-l34 5.8964E-Q3 605,875.765 1,211,751.530 O.OOE+OO 3.57E+03 7.14E+03 0.5750 8.540E+16 
Cs-135 2.4711E-Q5 605,875.765 1,211,751.530 O.OOE+OO I.50E+Ol 2.99E+01 0.8500 2.227E+15 
Cs-137 1.8775E+OO 605,875.765 1,211,751.530 O.OOE+OO 1.14E+06 2.28E+06 1.2500 1.836E+15 
u~l54 5.2619E-Q2 605,875.765 1,211,751.530 O.OOE+OO 3.19E+04 6.36E+04 1.7500 6..220E+13 

Eu-155 8.4785E-Q3 605,875.765 1,211,751.530 O.OOE+OO 5.14E+03 1.03E+04 2.2500 4.492E+09 
e-55 2.4361E-06 605,875.765 1,211,751.530 O.OOE+OO I.48E+OO 2.95E+OO 2.7500 2.927E+13 

H-3 9.0768E-Q3 605,875.765 1,211,751.530 O.OOE+OO 5.50E+03 1.10E+04 3.5000 2.084E+08 
-129 1.0092E-06 605,875.765 1,211,751.530 O.OOE+OO 6.11E-Ol 1.22E+OO 5.0000 8.839E+07 
r-85 1.0423E-Ol 605,875.765 1,211,751.530 O.OOE+OO 6.32E+04 1.26E+05 7.0000 1.017E+07 

Np-237 1.2517E-05 605,875.765 1,211,751.530 O.OOE+OO 7.58E+OO 1.52E+Ol 11.0000 1.167E+06 
a-231 4.7391E-06 605,875.765 1,211,751.530 O.OOE+OO 2.87E+OO 5.74E+OO 
b-21 0 7.3244E-l0 605,875.765 1,211,751.530 O.OOE+OO 4.44E-Q4 8.68E-Q4 

Pm-147 7.9747E-03 605,875.765 1,211,751.530 O.OOE+OO 4.83E+03 9.66E+03 
u-238 1.8295E-Ol 605,875.765 1,211,751.530 O.OOE+OO 1.11E+05 2.22E+05 
u-239 1.3580E-04 605,875.765 1,211,751.530 O.OOE+OO 8.23E+Ol 1.65E+02 
u-240 2.5601E-04 605,875.765 1,211,751.530 O.OOE+OO 1.55E+02 3.10E+02 
u-241 3.9810E-Q2 605,875.765 1,211,751.530 O.OOE+OO 2.41E+04 4.82E+04 
u-242 3.8866E-06 605,875.765 1,211,751.530 O.OOE+OO 2.35E+OO 4.71E+OO 

Ra-226 1.1163E-09 605,875.765 1,211,751.530 O.OOE+OO 6.76E-04 1.35E-03 
Ra-228 8.9587E-07 605,875.765 1211,751.530 O.OOE+OO 5.43E-Ol 1.09E+OO 
Ru-l06 1.0628E-06 605,875.765 1,211,751.530 O.OOE+OO 6.44E-Ol 1.29E+OO 

e-79 2.1082E-Q5 605,875.765 1,211,751.530 O.OOE+OO 1.28E+Ol 2.55E+Ol 
n-126 2.2200E-05 605,875.765 1,211,751.530 O.OOE+OO 1.35E+Ol 2.69E+Ol 
r-90 1.8098E+OO 605,875.765 1,211,751.530 O.OOE+OO 1.10E+06 2.19E+06 
c-99 3.3331E-Q4 605,875.765 1,211,751.530 O.OOE+OO 2.02E+02 4.04E+02 
h-229 5.7665E-06 605,875.765 1,211,751.530 O.OOE+OO 3.49E+OO 6.99E+OO 
h-230 1.2493E-Q7 605,875.765 1,211,751.530 O.OOE+OO 7.57E-02 1.51E-Ol 
h-232 -6.9673E-Q8 605,875.765 0.000 1.52E+OO I.48E+OO 1.52E+OO 
I-208 6.8796E-Q4 605,875.765 1,211,751.530 O.OOE+OO 4.17E+02 8.34E+02 

U-232 1.6618E-Q3 605,875.765 1,211,751.530 O.OOE+OO 1.13E+03 2.26E+03 Thermal Power 
U-233 2.0602E-Q3 605,875.765 1,211,751.530 O.OOE+OO 1.25E+03 2.50E+03 Nominal Heat Bounding 
U-234 2.7805E-Q4 605,875.765 1,211,751.530 O.OOE+OO I.66E+02 3.37E+02 Oulput Heat Output 
U-235 -1.7343E-06 605,875.765 0.000 3.04E+OO 1.99E+OO 3.04E+OO /Wattsl /Watlsi 
U-236 8.6281E-06 605,875.765 1,211,751.530 O.OOE+OO 5.23E+OO 1.05E+01 1.76E+04 3.52E+04 
U-238 -5.6065E-09 605,875.765 0.000 3.02E-02 2.68E-Q2 3.02E-Q2 Total Total 

-90 1.8098E+OO 605,875.765 1,211,751.530 O.OOE+OO 1.10E+06 2.19E+06 
Other Radionuclides 1.09E+06 2.18E+06 
m. Template Sdectlon s.....n.tY,1J andCbeclts 

emplate Selection SummarY 
FromSFD Used Basis for Parameter Differences: 

Reactor_: GRAPHITE GRAPHITE 

Fuel Cladding: TRISO IN GRAPHI GRAPHITE 
BOl HM Constituents: ThC2-UC2 Thand U 

BOL Enrichment 0/0: 93.15000362 60 to 100 

Burnup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated

Nomlnal:I =c=.,-,4 ..,..605~=,8..7,,5:o::.76S Nominal bumup calculated from the heavy metal mass destroyed. 
Bounding:1 722,229.4101 1,211,751.530 Boundingbumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumup/ 
Bumup Multiplier Given Bumup Estimated EOl HMlGlven EOl HM 

Nominal: 0.39 I 1.001 
Bounding:1 0.79 1.68  

Reactor shutdown, core removal, storage, shlp~ng or other date confnrmng that lnadlatlon ceased for fuel.
 

Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd'MT).
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and Template Information Estimated 

Fuel Name: FSVR 'Fucl decay start date: 1980 Canister usage: 
SNFID#: 85 Estimates as of: 2010 18"x15' 

Fuel Units & Des<:r: 744 - CARBON COATED PART Template: FSV (Graphite. Graphite, 60 10 10~'o, Th & U) 148.80 
Heavy Melal Mass: BOl=8780.02kg ; EOl=8626.16kg 'Template Bumup(MWd): 1270.275 
ROD Slo,_ Site: INEEl Templale BOL Heavy Metal Mass (MT): 0.012702752 

Template Decay Time" 25 years 
II. EstiQwtes m x" b y" Gamma Sources 

Pholon Total 
CilMWd From Nominal Bounding Fuel Inilial Activity Nominal Fuel Bounding Fuel Energy Photonslsec
 

Radionuclide Template Fuel Bumup (MWd)' Burnup (MWc:l)' (Ci) Inventories(Ci) Inventories(Ci)
 Group (bounding) 
Ac-227 3.3583E-D6 145,508.600 412,660.865 O.ooE+OO 4.89E-Ol 1.39E+OO A.g. MeV 
-';AC:m=-'-';;'24~1;-----~~-_~~:::;2;,:·~8805ii~;,E~-~03:3~,-~~~~~~-=,';-lc4::-:-:~5~,5=-~08~'".:;;600=-~""~~-~~~~~4"'1'=2",660"'~:.86~5---0-:-60E+OO 4.19.O:E;.:+O==-2=----~1:.c19E+03 0.0150 3.674E+16 
.:,Ac:mo--~24:;;2"m"---------------.:.---__,o_2.:;;5708::c9SE='-08~---__714~5~,5~0~8~.60~0c---=4~1.;;2-.:;,660~:.~86o:~5---0-.60E+OO-- ~65E-Ol 1.04E+OO 0.0250 7.543E+15 

-;:~t~tl~t2,,43_=-_-_-_-_-_-_-_-_-_-_-_-_-~_-_-=~~.::::;;~~~"'~~~~~~:'=~f5'f:_-_------------":::~4.;:4~~~:'=~~~~8~:~~~t~~~=-~:t~~~~:=~:7:~-- %.-~~~ ~:~,.;,;~~~~~~::::::::::::::::::~~~:;o~5~~:~~~t::::::;t:::::::::~~:~~:::~~;~~::::::::: ..·026:::7724-:;81EEE~+++"111-O-555::::::::j4~~
-;CC::I-=-36;:;-;-;,:_---------,1i:'.086~"'7;oE-_o:08::o_---1::_4:::5":,5:::08'=".600~---4"'1'=2~,660::;-=-.865 --cJ.OOE..oo 1.55E-01 4.40E-Ol 0.0850 
Cm-243 3.2339E-Q5 145,508.600 412,660.865 O.ooE+OO 4.71E+OO 1.33E+Ol 0.1250 2.978E+15 

-;CC::m'-;-2"'44'-'-- ""C9;-:.4;C-546;;;;;oE-_o:0:::;3----1::_4:::5":,5"'0::;8.~60:::;0:c_-_4",1,=,,2,666:a6s--0:00E"..oo 1.38E+03 3.90E+03 0.2250 3.714E+15 
-;C;.-o-,c.:60c:;.-; -71.';;677~6~E'"'-0;;;3;_---1;,4;;5":,5=;08;;;';.6OOs:,,--___.::4~1~2",660:;::- ~.865 O.ooE+OO 2.44E+02 6.92E+02 0.3750 1.602E+15 
C;-:S-;-1~34:;;_----------,;::1.';09~7;:4~E~-0;;;3~---1:::4;:;5":,5208;;;';.6OO~c- _ ___.::4~lo;2,o:,660:~.'O.'86S--O'OOE+OO 1.60E+02 4.53E+02 0.5750 2.581E+16 
-;-C"S'-c-l"'35~-----~_"'2==.4"'7:::11"'Eo---.:;:05==__-_~-'-14.;:5=-,508~".600~'----.:4,,1:c:2":.660~.865--0:00E+OO 3.60E+OO 1.02E+Ol 0.8500 5.340E+14 
-i'C"'S-;-1""3"'7 1;c.6"'7'i-.2;,;9"'E,,+OO~---_1:::4;:;5":,5208;;;';·600~--___.::4~lo;2S,660~.865~~--___o0""".ooE+OO 2.43E+05 6.9OE+05 1.2500 4.217E+14 
-;:EEc=uU--:;:11-;:545-::5--------37·:::;5,;-186;:::;;E:--0~2~ __-1::-4~5'",5"'08"'".6OO=__---,4:.:1:::;2~,660.865 0.001:+00 5.12E+03 11..45E+04+0 1.7500 1.608E+13 
~~"---------4i'."'21;;;48~E__;-Q3~----:::14;;5":,5=;08;;;:;.600~--'-4:;;1;;;2:s,660~.865 O.OOE+OO 6.13E+02 74E 3 2.2500 1.117E+09 
.F-;'e~-55~-------6;c._;;,430~1::=E-;-Q"'7,-----::-14~5":,5"'0~8.::.60~0---4::_1;c;:2c;,660",;c.:86: 5 0.oO~"9.36E-02 2.65E-Ol 2.7500 9.502E+12 c -;-H'<-3;.;;, 6:;-.o;:85;;;2;;;8~E__;-0;;;3---_;,14;;5":,5=;08;;;:;.600~--_74.12,660.865 O.ooE+OO 9.97E+02 2.83E+03 3.5000 5.888E+07 
-i:1-il-';;29~--------""Cl'"'.~00"'9;;2~Eo-:-08:;;(-_-_""Cl;.:4;:;5":,5208;;;';.600~c--___.::4c:l.::;2,,~660.865 O.ooE+OO 1.47E-01 4.16E-Ql 5.0000 2.511E+07 
~K7:r-:':85~;-------_-7".:::;5440::::-;"'E'"'-Q~2~---1::_4:::5":,5"'08"'".6OO=---'4:.:1:::;2,-=,660::;-=,::;:a6so::-~- O.ooE+OO 1.10E+04 3.11 E+04 7.0000 2.889E+06 
~N;;P:-;-2,,3;;7 .__-;;1~.2,,52;;:5",Eo---OS~---__714;;5~,5~08~.600:;;;;:----.:4;::1~2:s,660ss:-,;.865 O~oOE+OO 1.82=E+OO"",,___..::5,,,.17E+oo 11.0000 3.314E+OS 
.,P;;:a-;-2~3-;;1 4;c.-;:7383~;oEc.:-D6::::;----,;-14~5,,:,5~0::;8~.60:::0;;---4-:-:1~2",660~: .865 O.ooE+OO 6.89E~-_o:0-71-----::1~.96=E;o+OO~--11 
",P~b-..::2:,:10=- 9~.~lc4o~7;;6~E-;-1;;;0 _;,14,;-;5,,:,5o;08~.600,~-_-,4:;;1;;;2",,660~.~86~5"" __-;0.ooE+OO 1.33.~E..::-Q4~ __~3",.77~E..::-Q4~--!1 
pm-l"'4""7 -..;2"'.1;;:2"'7'"'1E"'-"'03;-__----;1~4~5~,508~."'6OO:20---..::;4~12~,~660~.865 O:OOE+OO 3.10E+02 8.78E+02 
Pu-236 1.7587E-Ql 145,508.600 412,660.865 O.ooE+OO 2.56\·~E+04j~t::::::::::::::::::~7.~2~6E~+04j~t:::~: 
Pu-239 l.3580E-Q4 145,508.600 412,660.865 O.ooE+OO 1.98;=E+O:-:;c;1 --o5"'.60~E"'+O"'1:--j1 
Pu-240 2.6404E-04 145,508.600 412,660.865 O.ooE+OO 3.84~E+O"'-=l:_---;1.::.0~9;oE.:c+O~2:--11 
Pu-241 3.1300E-02 145,508.600 412,660.865 O.ooE+OO 4.55E=+03~'----'1"".2:::9=E+04~'--11 
Pu-242 3.8686E_08 145,508.600 412,660.865 O.ooE+OO 5.66E-Ol 1.60E+OO 
Aa-226 1.7OS9E-Q9 145,508.600 412,660.865 0.00:::E+OO~-'---72.==48'=.E=--Q47'------::7~.04~E-_o:047_-j1 
Aa-228 9.1083E-Q7 145,508.600 412,660.865 O.ooE+OO 1.33;;Eo-:-0~l<--__---::3",.7c.:6:;:E:-;-Q"l:_-l1 
Au-lOS 3.4126E-08 145,508.600 412,660.865 O.OOE+OO 4.97E_Q3 1.41E-Q2 
Se-79 2.1082E-OS 145,508.600 412,860.865 O.OOE+OO 3.07E+OO 8.70E+OO 
Sn-126 2.22ooE-Q5 145,508.600 412.660.865 O.ooE+OO 3.23E+OO 9.16E+OO 
Sr-90 1.6067E+OO 145,508.600 412,660.865 O.ooE+OO 2.34E+05 6.63E+05 
Tc-99 3.3331E-Q4 145,508.600 412,660.865 O.ooE+OO 4.85E~+O",-=l:_----;;1:,;.38~E+O-,:::;;2:--11 
Th-229 7.7082E_08 145,508.600 412,660.865 O.ooE+OO 1.12E+OO 3.18E+OO 
Th-230 1.5020E-Q7 145,508.600 412,660.865 O.OOE+OO 2.19E-Q2 6.20E-Q2 
Th-232 -6.9673E-08 145,508.600 0.000 8.68E-Ol 8.58,~E,",-Q",1=---""C8",.::;:68:'iEo---0~1=---j1 
TI-208 6.5584E-Q4 145,508.600 412,660.865 O.ooE+OO 9.54E+Ol 2.71E+02 
U-232 1.7744E_Q3 145,508.600 412,660.865 0.ooE;=+oo~:_--,2~.;;;58:<;E~+O~2---i7.~32;;:E=-+O~2--jf:==T~h:.-,e;:,:nna-::;:;l.;,p.,;o;::w~e;;.r="..-
U-233 2.0602E_Q3 145,508.600 412,660.865 O.ooE+OO 3.ooE+02 8.50E+02 Nominal Heal Bounding 
U-234 2.8285E-Q4 145,508.600 412,660.865 O.ooE+OO 4.12~:E~+O~1 ::-1.=177.E~+O~2_--lI Output Heat Output
U-235 -1.7343E_08 145,508.600 0.000 1.74E+OO l.48E+OO 1.74E+OO (Watts) (Watts) 
U-236 8.6281E-OS 145,508.600 412,660.865 O.ooE+OO 1.26E+OO 3.56E+OO 3_SOE+03 l_08E+04 
U-238 -5.6065E-Q9 145,508.600 0.000 1.73E-02 1.65E-02 1.73E-Q2 Total Total 
Y-90 1.6067E+OO 145,508.600 412,660.865 O.OOE+OO 2.34E+05 6.63E+05 
Other Radionuclides 2.33E+05 6.61 E+05 
m. Temolate SeIeetloJI SutnJllarv. BU1'II • and Chedis 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator:I-=:-:G",Rc:A"P",HccrT"E=.,-+-_....:::G",RA",P"H",rT==E=-_-f

Fuel Cladding: TRISO IN GRAPHI GRAPHITE 
BO~O~~-=:I--~-;;:9-r:"'.1:::~::::2-=UC=7=~"7C--'-~~----t+-------_=:cO~t';:'OO~c;l"OOOcuic=-_-_-_-_-l-f 

BumupSumma~(MWd)' Basis for burnup used in estimate: 
From SFD Estimated 

Nomlnal:I-I ="""C"7cc+-I "14",5,,,,508.600 Nominal bumup caJ"tated from lho heavy metal mass destroyed. 
Bounding:1 412.660.8651 291.017.199 Bounding bumup taken directly from SFD (converted to MWd). 

Checks 
Estimated Bumupl 

Bumup Multiplier Given Bumup Estimated EOL HMiGiven EOL HM
 
NomInal: 0.17
 I 1.001
 

Bounding:1 0.47
 0.71,
Reactor shutdown. core remo\lal, stomge. stuppmg or other date COnflnllmg that Irradiation ceased for fuet. 

~otal bumup for all fuel a5S0Ciated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdIMT). 
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Fuel Radionuclide Inventory Worksheet 
J. Fud snd T<JQpIate Jof_tion Estimated 

Fusl Name: GA HTGR FUEL 'Fuel decay start date: 1996 Canister usage: 
SNFID#: 89 Estimates as of; 2010 HIC 

Fuel Units & Oeser: 2 - CANISTER OF SCRAP Template: FSV (Graphite, Graphite, 60 to 100C}o, Th & U) 1.00 
Heavy Metal Mass: BOl=2.16kg ; EOl=2.08kg ~emplate Bumup(MWd):
 1270.275 
ROD Storags Site: INEEl Template BOl _vy Metal Mas. (MT):
 0.012702752 

Template Decay Time'
 10 years 

U. Estimates m x. x. b y. y. Gamma Sources 
Photon Total 

CVMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 2.1295E-06 76.225 152.451 O.OOE+OO 1.62E-04 3.25E-04 Avg.MeV 
Am-241 1.9169E-03 76.225 152.451 O.OOE+OO 1.46E-01 2.92E-01 0.0150 1.962E+13 
Am-242m 2.6860E-06 76.225 152.451 O.OOE+OO 2.OSE-04 4.09E-04 0.0250 4.081E+12 
Am-243 4.6179E-Q5 76.225 152.451 O.OOE+OO 3.52E-03 7.04E-Q3 0.0375 3.658E+12 
C-14 2.3192E-05 76.225 152.451 O.OOE+OO 1.77E-03 3.54E-03 0.0575 3.794E+12 
CI-36 1.0667E-06 76.225 152.451 O.OOE+OO 8.13E-OS l.63E-04 0.0850 2.327E+12 
Cm-243 4.6573E-05 76.225 152.451 O.OOE+OO 3.55E-03 7.10E-03 0.1250 1.765E+12 
Cm-244 1.6784E-02 76.225 152.451 O.OOE+OO 1.28E+OO 2.56E+OO 0.2250 2.004E+12 
Co-60 1.2060E-02 76225 152.451 O.OOE+OO 9.19E-Ol 1.84E+OO 0.3750 8.817E+l1 
Cs-134 1.7004E-01 76.225 152.451 O.OOE+OO 1.30E+01 2.59E+01 0.5750 1.4nE+13 
Cs-135 2.4711E-05 76.225 152.451 O.OOE+OO 1.88E-03 3.77E-03 0.8500 1.301E+12 
Cs-137 2.3656E+OO 76.225 152.451 O.OOE+OO 1.80E+02 3.61E+02 1.2500 5.885E+11 
Eu-154 1.1785E-01 76.225 152.451 O.OOE+OO 8.98E+OO 1.80E+01 1.7500 1.445E+10 
Eu-155 3.4292E-Q2 76.225 152.451 O.OOE+OO 2.61E+OO 5.23E+OO 2.2500 7.140E+07 
Fe-55 3.5071E-05 76.225 152.451 O.OOE+OO 2.67E-03 5.35E-03 2.7500 4.001E+09 
H-3 1.5902E-02 76.225 152.451 O.OOE+OO 121E+OO 2.42E+OO 3.5000 2.010E+05 
1-129 1.0092E-06 76.225 152.451 O.OOE+OO 7.69E-OS 1.54E-04 5.0000 1.605E+04 
Kr-85 1.9901E-01 76.225 152.451 O.OOE+OO 1.52E+01 3.03E+01 7.0000 1.848E+03 
Np-237 1.2509E-05 76.225 152.451 O.OOE+OO 9.54E-04 1.91E-03 11.0000 2.121E+02 
Pa-231 4.7399E-Q6 76.225 152.451 O.OOE+OO 3.61E-Q4 7.23E-Q4 
Pb-210 7.0461E-10 76.225 152.451 O.OOE+OO 5.37E-08 1.07E-07 
Pm-147 1.1194E-01 76.225 152.451 O.OOE+OO 8.53E+OO 1.71E+01 
Pu-238 1.9799E-01 76.225 152.451 O.OOE+OO 1.51E+01 3.02E+01 
Pu-239 1.3580E·04 76.225 152.451 O.OOE+OO 1.04E-Q2 2.07E-02 
Pu-240 2.4404E-04 76.225 152.451 O.OOE+OO 1.88E-Q2 3.72E-02 
Pu-241 6.4427E-02 76.225 152.451 O.OOE+OO 4.91E+OO 9.82E+OO 
Pu-242 3.8866E-Q6 76.225 152.451 O.OOE+OO 2.96E-Q4 5.93E-04 
Ra-226 6.3223E-10 76.225 152.451 O.OOE+OO 4.82E-08 9.84E-08 
Ra-228 8.5178E-Q7 76.225 152.451 O.OOE+OO 6.49E-Q5 1.30E-Q4 
Ru-106 1.0305E-03 76.225 152.451 O.OOE+OO 7.85E-02 1.57E-01 
5e-79 2.1082E-Q5 76.225 152.451 O.OOE+OO 1.61E-Q3 3.21E-Q3 
5n·126 2.2200E-Q5 76.225 152.45t O.OOE+OO 1.69E-Q3 3.38E-03 
5r-90 2.2964E+OO 76.225 152.451 O.OOE+OO 1.75E+02 3.50E+02 
Tc-99 3.3331E-04 76.225 152.451 O.OOE+OO 2.54E-02 5.08E-02 
Th-229 3.8252E-Q6 76.225 152.451 O.OOE+OO 2.92E-Q4 5.83E-Q4 
Th-230 1.0014E-07 76.225 152.451 O.OOE+OO 7.63E-06 1.53E-Q5 
Th-232 -6.9673E-oB 76.225 0.000 2.14E-Q4 2.09E-Q4 2.14E-Q4 
T1-208 7.4724E-Q4 76.225 152.451 O.OOE+OO 5.70E-Q2 1.14E-Q1 
U-232 2.0499E-03 76.225 152.451 O.OOE+OO 1.56E-Q1 3.13E-01 Thermal Power 
U-233 2.0610E-Q3 76.225 152.451 O.OOE+OO 1.57E-01 3.14E-Q1 Nominal Heat Bounding 
U-234 2.7293E-Q4 76225 152.451 O.OOE+OO 2.08E-02 4.16E-02 Output Heat Output 
U-235 -1.7343E-Q6 76.225 0.000 4.28E-Q4 2.95E-Q4 4.28E-Q4 (Walts) (Watts) 
U-236 8.6281E-Q6 76.225 152.451 O.OOE+OO 6.58E-04 1.32E-Q3 2.80E+OO 5.79E+OO 
U-238 -5.6065E-Q9 76.225 0.000 4.25E-06 3.83E-Q6 4.25E-Q6 Total Total 
V-90 2.2964E+OO 76.225 152.451 O.OOE+OO 1.75E+02 3.50E+02 
Other Radionuclides 1.74E+02 3.48E+02 
llJ. Ti!mDIa-.,SeIeetiOltSun!mlt.),,·Bon!iJ ,anti Ched!s 
Template Selection Summary

FromSFD Used Basis for Parameter Differences: 
Reactor_: GRAPHITE GRAPHITE

Fuel Cladding: YROlYTIC CARBON IN GRAPHITE
BOl HM Constituents: ThCo-UCO ThandU

BOl enrichment %: 92.18943312 60 to 100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal:1 I 76.225 Nominal bumup calculaled from the heavy metal mass destroyed. 
Bounding:) I 152.451 Bounding bumup assumed to be twice nominal bumup. 

Checks 

estimated Bumupl 
Bumuo Multioller Given Bumup Estimated EOl HMlGlvsn EOl HM 

Nominal: 0.35 I 1.001 
Bounding: 0.71 , 

Reador shutdown. core removal, storage, shiPPing or other date confllmmg that Irradiation ceased for fuel.
 

~otal bumup for all fuel associated with this wof1(sheet must be divided by BOL heavy melal mass to get specific bumup values (MWd'MT).
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Fuel Radionuclide Inventory Worksheet 
L Fuel and Template Information Estimated 

Fuel Name: GA RERTR 1Fue·1decay start date: 2035 Canister usage: 
SNFIDi/: 90 Estimates os 01: 2010 HIC 

Fuel Units & Oeser: 1 - CANISTER OF SCRAP Template: TRIGA-SS (lW/U-Zrx. SST. 10 to 20%. U) 0.50 
Heavy Metal Ma.,: BOL.o3.85kg ; EOL.o3.07kg 'Template Bumup(MWd): 6.65 
ROD Storage 511<>: INEEL Template BOL Heavy Metal Maos (MT): 0.000195 

Template Decay Time' 5 years 

D. Estimates m Xb b Yo Yb Gamma Sources 
Photon Tolal 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Bumup (MWd)2 Bumup (MWd)' (Ci) Inventories(Ci) Inventorles(Ci) Group (bounding) 

-';A2c':-'-2"'277;- ~8';.5:;;10073:;;E=--,,1;;:0----_:7;_;44~.2;_;1_;;2--_-;1'",488~~-;c-.4;;2,,4'--- O.ooE+oo 6.34E-07 1.27E-~ AVS. MeV 
~~:;:;.;;~"m~---------,~:-::~71~2;.;;~"'~:-::?:------=;::~:;;.;~,,;:-----:-~'-':=~:c;:=;:7---.-~g"':gg~:;---1-1·.6:;;5"'~'-~;;;3;----2;;-2·'.:;.~3i;;OE~E: r-~:~:--~:~:~~ 
Am-243 1.4774E-Q7 744.212 1,488.424 O.ooE+OO 1.10E-Q4 2.20E-04 0.0375 4.508E+13 
C-14 1.2871E-Q4 744.212 1,488A24 O.ooE+OO 9.58E-02 1.92E-Ol 0.0575 4.627E+13 
CI-36 2.8120E-Q6 744.212 1,488.424·---0-.00E+OO 2.09E-03 4.19E-Q3 0.0850 2.866E+13 
Cm-243 1.7940E-07 744.212 1,488.424 O.OOE+OO l.34E-04 2.67E-04 0.1250 2.082E+13 
Cm-244 1.6962E-06 744.212 1,488.424 O.ooE+OO 1.26E-03 2.52E-03 0.2250 2.432E+13 
Co-6O 1.2839E+OO 744.212 1,488.424---0.ooE+oo 9.56E+02 1.91E+03 0.3750 1.234E+13 
Cs-l34 9.0541E-02 744.212 1,488.424 O.ooE+OO 6.74E+Ol 1.35E+02 0.5750 1.641E+14 
Cs-135 3.2195E-Q5 744.212 1,488.424 O.OOE+OO 2.40E-02 4.79E-02 0.8500 7.040E+12 
Cs-137 2.7564E+OO 744.212 1,488.424 O.OOE+OO 2.OSE+03 4.10E+03 1.2500 1.430E+14 
Eu-154 1.5368E-02 744.212 1,488.424 O.ooE+OO 1.14E+Ol 2.29E+Ol 1.7500 9.533E+l0 
Eu-155 2.9293E-Q2 744.212 1,488.424 O.OOE+OO 2.18E+Ol 4.36E+Ol 2.2500 1.536E+ll 
Fe-55 7.7158E-Ql 744.212 1,488.424 O.ooE+OO 5.74E+02 1.15E+03 2.7500 1.219E+09 
H-3 1.1111E-02 744.212 1,488.424 O.ooE+OO 8.27E+OO 1.65E+01 3.5000 1.419E+08 
1-129 7.3684E-07 744.212 1,488.424 O.ooE+OO 5.48E-04 1.10E-03 5.ססOO 7.823E+02 
Kr-85 2.5283E-Ol 744.212 1,488.424---0-.00E+oo 1.88E+02 3.76E+02 7.ססOO 8.854E+Ol 
Np-237 1.2427E-06 744.212 1,488.424 O.ooE+OO 9.2"'5;;::E'-;-04;;;-__----;l;c.8;;5;;::E'-;-0"'3___,-II--'-11'-.0000=~--'-I'-.009=E'-+~01 
Pa-231 3.8511E-Q9 744.212 1,488.424 O.OoE+OO 2.87E-06 5.73E-06 
Pb-21 0 7.3880E-15 744.212 1,488.424 O.ooE+OO 5.50E-12 1.10E-ll 
Pm-147 2.1023E+OO 744.212 1,488.42~oOE+OO 1.56E+03 3.13E+03 
Pu-238 l.0383E-03 744.212 1,488.424 O.OOE+oo 7.73E-Ql 1.55E+OO 
Pu-239 5.5293E-03 744.212 1,488.424 O.ooE+OO 4.11E+OO 8.23E+OO 
Pu-240 2.1278E-Q3 744.212 1,488.42~oOE+OO 1.58E+OO 3.17E+OO 
Pu-241 1.0195E-Ql 744.212 1,488.424 O.oOE+OO 7.59E+01 1.52E+02 
Pu-242 2.3128E-Q7 744.212 1,488.42~ooE+OO 1.72E-Q4 3.44E-04 
Ra-226 5.2782E-14 744.212 1,488.424 O.ooE+OO 3.93E-ll 7.88E-ll 
Ra-228 1.9338E-l0 744.212 1,488.424 O.ooE+OO 1.44E-Q7 2.88E-07 
Ru-106 9.1684E-Q2 744.212 1,488.424 O.ooE+OO 6.82E+01 1.38E+02 
Se-79 1.3018E-OS 744.212 1,488.424 O.ooE+OO 9.69E-Q3 1.94E-Q2 
5n-126 1.2167E-OS 744.212 1,488.424 O.ooE+OO 9.OSE-Q3 1.81E-Q2 
Sr-90 2.6045E+OO 744.212 l,488.424---0-.00E+oo 1.94E+03 3.88E+03 
Tc-99 4.4241 E-04 744.212 1,488.424 O.ooE+OO 3.29E-Ql 6.58E-Ql 
Th-229 1.3713E-l0 744.212 1,488.424 O.ooE+OO 1.02E-07 2.04E-07 
Th-230 l.8090E-11 744.212 1,488.424 O.ooE+OO 1.35E-Q6 2.69E-Q6 
Th-232 2.5278E-l0 744.212 1,488.424 O.ooE+OO 1.88E-Q7 3.76E-Q7 
TI-208 1.6947E-oB 744.212 1,488.424 O.ooE+OO 1.26E-OS 2.52E-Q5 
U-232 4.8737E-{)8 744.212 1.488.424 O.ooE+OO 3.83E-OS 7.25E-OS Thermal Power 
U·233 1.2203E-Q7 744.212 1,488.424 O.ooE+OO 9.OBE-OS 1.82E-04 Nominal Heat Bounding 
U-234 1.5925E-Q7 744.212 1,488.424 O.OOE+OO 1.19E-Q4 2.37E-Q4 Output Heat Output 
U-235 -2.6194E-06 744.212 0.000 1.65E-Q3 O.ooE+OO 1.65E-Q3 (Watts) /Watts) 
U-236 1.2693E-OS 744.212 1,488.424 O.ooE+OO 9.45E-Q3 1.89E-Q2 4.33E+Ol 8.66E+Ol 
U-238 -3.8331E-OB 744.212 0.000 1.04E-Q3 1.01E-Q3 1.04E-Q3 Total Total 
V-90 2.6060E+OO 744.212 1,488.424 O.ooE+OO 1.94E+03 3.88E+03 
Other Radionuelides 2.88E+03 5.37E+03 

Templata Selection Summary 
From SFD Used Basis for Parameter Differences: 

Reactor Moderator: lW AND U Z1RC HYDRIDE LW AND UZIRC HYDRIDE This Template was used for the following reasons: 
Fuel CladdIng: INCOlOY (SOOH) SST Th~ fuel matches on all paramo... except cladding ISST ~ conselVative, 

BO;O~E:'=:~/---;19;CU~7-8==;=::c.;'=8---7----;-:10:-:~:'-O-::2O;c---J 

Bumup Summary (MWd) Basis for bumllp used in estimate: 
FromSFD Estimated 

Nomlnal:1 I 744.212 Nominal bumup calculated from the heavy metal mass destroyed. 
Bounding: I 1.488.424 Bounding bumup assumed to be twice nominal bumup. 

Checks 
Estimated Bumupl 

BumuD MultiDlier Given Bumup E3lImated EOl HMiGiven EOL HM
 
Nom!nal:! 5.67
 I 1.osl 

Bounding: 11.33 
1Reactor shutdown, core removal, storage. shiPPing or other date conflnnlng that IRadiation ceased for fuel.
 

2rota! bumup for all fuel aesociated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWcVMT).
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I 
Fuel Radionuclide Inventory Worksheet 

I. Fuel and Template lnfonnatiOI\ Estimated 
Fuel Name: GCRE (1B SERIES) 1Fuel decay start date: 1960 Canister usage: 

SNFID#: 745 Estimates as of: 2010 18"x10' 
Fuel Units & Oeser: 69 - 19 ROD ASSEMBLY Template: Pathfinder (Ught Water, SST, 60 to 100%, U) 2.88 
Heavy Metal Mass: BOl=60.54kg ; EOl=59.86kg 2Template Bumup{MWd): 6.01 
ROD Storage SIla: INEEL Template BOl Heavy Metal Mas. (MT): 0.00012882
 

Template Decay Time" 50 years
 

n. Estimates m Xo Xb b Yo Yb Gamma Sources
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonslsec 
Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci)
 Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 3.4276E-08 638.771 1,277.541 O.OOE+OO
 2.19E-05 4.38E-OS Avg.MeV 
Am-241 1.1458E-04 638.771 1,277.541 O.OOE+OO
 7.32E-02 1.46E-01 0.0150 6.662E+13 
Am-242m 7.9468E-09 638.771 1,277.541 O.OOE+OO
 5.08E-06 1.02E-OS 0.0250 1.384E+13 
Am-243 9.8386E-10 638.771 1,277.541 O.OOE+OO
 6.28E-07 1.26E-06 0.0375 1.200E+13 
C-14 2.2978E-04 638.771 1,277.541 O.OOE+OO
 1.47E-01 2.94E-01 0.0575 1.291E+13 
CI-38 1.2261E-06 638.771 1,277.541 O.OOE+OO
 7.83E-04 1.57E-03 0.0850 7.798E+12 
Cm-243 1.7271E-10 638.771 1,277.541 O.OOE+OO
 1.10E-07 2.21E-D7 0.1250 5.059E+12 
Cm-244 1.3058E-09 638.771 1,277.541 O.OOE+OO
 8.34E-07 1.67E-06 0.2250 6.723E+12 
Co-60 9.8638E-D3 638.771 1,277.541 O.OOE+OO
 6.30E+OO 1.26E+01 0.3750 2.931E+12 
Cs-134 1.9617E-06 638.771 1,277.541 O.OOE+OO
 1.25E-D5 2.51E-05 0.5750 4.881E+13 
Cs-135 3.0316E-05 638.771 1,277.541 O.OOE+OO
 1.94E-D2 3.87E-02 0.8500 4.819E+11 
Cs-137 1.0263E+OO 638.771 1,277.541 O.OOE+OO
 6.56E+02 1.31E+03 1.2500 1.097E+12 
Eu-154 2.0017E-04 638.771 1.277.541 O.OOE+OO 1.28E-01 2.56E-01 1.7500 1.241E+10 
Eu-155 8.5957E-05 638.771 1.277.541 O.OOE+OO 5.49E-02 1.10E-01 2.2500 6.289E+06 
Fe-55 2.2646E-05 638.771 1,277.541 O.OOE+OO 1.45E-02 2.89E-02 2.7500 8.565E+OS 
H-3 1.0835E-03 638.771 1,277.541 O.OOE+OO 6.92E-01 1.38E+OO 3.5000 8.689E+01 
1-129 7.3195E-07 638.771 1,277.541 O.OOE+OO 4.68E-04 9.35E-04 5.0000 3.597E+01 
Kr-SS 1.5661E-02 638.771 1,277.541 O.OOE+OO 1.00E+01 2.00E+01 7.0000 3.986E+OO 
Np-237 1.1494E-D6 638.771 1,277.541 O.OOE+OO 7.34E-04 1.47E-03 11.0000 4.482E-01 
Pa-231 5.6070E-08 638.771 1,277.541 O.OOE+OO 3.71E-OS 7.42E-05 
Pb-210 1.2985E-12 638.771 1,277.541 O.OOE+OO 8.29E-10 1.66E-09 
Pm-147 2.2196E-D5 638.771 1,277.541 O.OOE+OO 1.42E-02 2.84E-02 
Pu-238 2.6223E-Q4 638.771 1,277.541 O.OOE+OO 1.68E-01 3.35E-01 
Pu-239 6.6739E-Q4 638.771 1,277.541 O.OOE+OO 4.26E-01 8.53E-D1 
Pu-240 8.6705E-D5 638.771 1,277.541 O.OOE+OO 5.54E-D2 1.11E-D1 
Pu-241 3.4759E-Q4 638.771 1,277.541 O.OOE+OO 2.22E-01 4.44E-D1 
Pu-242 1.9717E-D9 638.771 1,277.541 O.OOE+OO 1.26E-D6 2.52E-D6 
Ra-226 3.0000E-12 638.771 1,277.541 O.OOE+OO 1.92E-09 3.83E-D9 
Ra-228 8.3328E-12 638.771 1,277.541 O.OOE+OO 5.32E-D9 1.06E-06 
RU-106 6.1464E-15 638.771 1,277.541 O.OOE+OO 3.93E-12 7.85E-12 
5e-79 1.3221E-OS 638.771 1,277.541 O.OOE+OO 8.45E-D3 1.69E-D2 
5n-126 1.1491E-05 638.771 1,277.541 O.OOE+OO 7.34E-03 1.47E-02 
5r-90 9.5541E-D1 638.771 1,277.541 O.OOE+OO 6.10E+02 1.22E+03 
Te-99 4.6656E-Q4 638.771 1,277.541 O.OOE+OO 2.98E-D1 5.96E-01 
Th-229 1.9085E-11 638.771 1,277.541 O.OOE+OO 1.22E-08 2.44E-D8 
Th-230 2.1913E-10 638.771 1,277.541 O.OOE+OO 1.40E-07 2.80E-07 
Th-232 8.3478E-12 638.771 1,277.541 O.OOE+OO 5.33E-09 1.07E-D8 
T~208 1.8752E-D8 638.771 1,277.541 O.OOE+OO 1.20E-OS 2.40E-OS 
U-232 5.0782E-D8 638.771 1,277.541 O.OOE+OO 3.24E-DS 6.49E-OS Thermal Power 
U-233 3.2596E-D9 638.771 1,277.541 O.OOE+OO 2.08E-06 4.16E-D6 Nominal Heat Bounding 
U-234 3.9817E-D7 638.771 1,277.541 O.OOE+OO 2.54E-04 5.09E-Q4 Output Heal Output 
U-235 -2.7761 E-D6 638.771 0.000 1.21E-D1 1.19E-01 1.21E-D1 /WallSl /WallS} 
U-238 1.61SOE-D5 638.771 1,277.541 O.OOE+OO 1.03E-02 2.07E-D2 7.46E+OO 1.49E+01 
U-238 -2.8547E-D9 638.771 0.000 1.59E-D3 1.58E-D3 1.59E-D3 Total Total 
Y-SO 9.5557E-01 638.771 1,277.541 O.OOE+OO 6.10E+02 1.22E+03 
Other Radionuelides 7.79E+02 1.56E+03 
ro. Templa~~ $Immlary. B_p$lmmlary. alUl (;~ 
TemDlate Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: UGHTWATER UGHTWATER This T&"l'late was used for the fol1owing reasons: 

Fuol Cladding: HASTELlOY-X SST This fuel matches OIl all parameters except dadding (SST is collSelValive). 
BOL HM Constituents: U02-Be02 U 

BOl Enrichment OJ.: 92.20234775 6010100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal:1 638.771 Nominal bumup calculated from the heavy metal mass destroyed. 
Boundlng:1 I 1.277.541 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
BumUD MuhiDlier Given Bumup Estimatad EOl HMlGlvan EOl HM
 

Nominal: 0.23 I 1.001
 
Bounding: 0.45 ,

Reactor shutdoYJn, core removal, storage, shipping or other date confllTllIOQ that Irradiation ceased for fuet
 

~otal bumup for all fuel associated INith this worksheet must be divided by BOl heavy metaJ mass to get specific bumup values (MWd'MT).
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Fuel Radionuclide Inventory Worksheet 
J. Fuel and Template hlfonJlatiOll Estimated
 

Fuel Nama: GCRE (IZ SERIES) , FUElI decay start date: 1960 Canister usage:
 
SNFID#: 916 Estimates as of: 2010 1B"x10'
 

Fuel Unils & Oeser: 3 - 4 CONCENTRIC TU8ES Template: Pathfinder (Light Water. SST. 60 to 1~o. U) 0.08
 
Heavy MeIaI Mas.: BO~1.07kg ; EO~I.02kg 'Template Bumup(MWd): 6.01
 
ROD Storage Sib: INEEL Template BOL Heavy Metal Maa. (MT): 0.00012882
 

Template Decay Time" 50 years 
U. Estimates m x. X b b Y. Yb Gamma Sources

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
AC-227 3.4276E-08 46.193 92.387 O.OOE+OO 1.58E-06 3.17E-06~~+....,A,;;,V9,=.:;Me:..:v ==--::o
"A'=m-!--2;;:4;;1,--------~I::".~14~5:,;8;-;E~-04~----..:46~.1;;9;;;3c-----;:9~2~.38~7- - -- O-:-OOE+OO-~-5.29E_Q3 1.08E-02 0.0150 4.817E+12 

,,A'''m'-'-2:;_4,,2:::m''--------~7='.,,9468~'''E'"'-Q'''9o__----46~.I:09'''3'----_''9~2.38;7 O.OOE+OO 3.67E~-Q"700__ __--:70".34~E~-0~700___1I____.:o0."'02=5=0-----I,,.0"'0:,I"'E+,-,1:.=2 
Am-243 9.8386E-l0 46.193 92.387 O.OOE+OO 4.54E-08 9.09E-06 0.0375 8.680E+l1 
~C:::-l:-;4:::::O:----------02~.2;;;9;:::7"'8E;O-~04'O-----.....:;46~.1~93~----;:9~2.:;;38"'7~----..:0~.OO~-E:;OO~---:;1C'.08::""Ec.;-0"'2c---c.;2<'.1"'2"'Ec.;_Q:;;2;--If--';;0~.0:;=57;;;5'-------:9"'.3:;036~E"+~11 
CI-36 1.2261E-06 46.193 92.387 O.OOE+OO 5.66E-05 1.13E-Q4 0.0850 5.639E+l1 
~C~m:-.;:2~:o:43~~;-----------------------------.;_1.:.:.~7.;:2=7t1J.Et-;c1=Ot~~~~~~~~~46~t.~l:09~3;~~~~~~~~~9ot2.:O.38":C7--------O'OOE+OO---7-.98=E-c-0=9'------'-1'"'.60~E--c08'=--jl--'0:::.1=2O:50"-------3,-.658--'"EO:+"-'11 
Cm-244 1.3058E-09 46.193 92.387 O.OOE+OO 6.03:-;:E"-08~-~--il-';.2c::l-;:E"-0"'7;---U--,0'"'.22:::=;50-=---·--;4:':.860=E~+c.:1-:-1 

~C~o-6O;~:~~~~~~~~~~~~~~9t·~8636:=--~~~0"~E~_;-Q~~3:;---------------_-..:-046t:=:·'"'1~9"'3~--- __-----------_;-:::9;;;2=-".~38:;;.':c..;7---,0.OOE+OO 4.5::;:6;=E--;0~1---_;9c:;.1'"'I""E_;-Q;;:I-__jf_-.;c0.~37;;;50~--_;:2"'.1~20;oE::c+l~1 
Cs-l34 1.9617E-06 46.193 92.387 O:OOE+OO 9.06E-07 1.81E-06 0.5750 3.529E+12 
.,C"'S--:-1c;:3::05--------,3"'.~03~1c;;6-;:OE~-O::05-----46~.1c;:9"'3----~9"'2~.38~7·---~0.~OO:E+OO 1.4·"O-;:OE_Q~3----;2"'.80~E~_Q"'3--1f--70."'85OO=---73:.:.48::5:=Ec..+l.:.::0 
CS-13"'7'--------I"'.702==63~E'-+OO~-----46""'.1-"9"3'------o9"'2'O.38~7----:0'"'.OO~:.;EO'+OO~---4c...'=7·"'4E=+o-7'I'----9=.:046==E=+o-7'1--+--:1:::.2=5OO~---'O:7-:.930"7~EO:+ ....l0 

.,Eo=u'-:-I:054:-::---------0"2."''OO,,I==7o;E~-04~~----46.:.::_.1_''9,,3;__~~~_''9'''2,o.38~~7 O.OOE+OO 9.25~E~-00"3:;_--___;I:::.8?5"'E~-Q=2o___1II____"I.'c75OO=-----:8'-.9::7.,::5",E+08,"= 

.;:E'=u-;:-1"'5"'5 -;8~.~59:;:;5"'7;=E_;-05~----=46;;;:.;.1~9;;3----_;9;;;2".38",70;_--0.OOE+oo 3.97E-03 7.94E-03 2.2500 4.548E+05 
7F;ce-:C'5"'5 _:2;::.2"'646==E-.;;05~---__,46c::'::.1.;;9~3----.;;9"'2"".38"7~_---0?;;.OO:E+OO -=1c::.0,~5:_;:E,,-03~----:2;::.0"'9"'E,,-Q?3;____1f-_:2:':.7~5OO~--__:6:':.I=94.::EO'+~04 
H-3 1.0835E-03 46.193 92.387 O.OOE+OO 5.01 E_Q2 1.00E_Ql 3.5000 5.571E+OO 
1-129 7.3195E_Q7 46.193 92.387 O.OOE+OO 3.38E-Q5 6.76E-05 5.0000 2.301E+OO 
7.K::'r-"'85~----- ----,I;.:.5~66~I;=E-=';0"'2----..:46;;;:.;.1"'9;;3-----;9"'2~.38"'70;---0.OOE+OO 7.23E_Ql 1.45E+OO 7.0000 2.543E-Ol 
Np-237 1.1494E-06 46.193 92.387 O.OOE+OO 5.31E-05 1.06E-04 11.0000 2.855E-02 
Pa-231 5.8070E-06 46.193 92.387 O.OOE+OO 2.68E-06 5.36E-06 
-;P"'b-~2=10::0---------:1;::.2"'98=5=E--:l~2-----46~.1"'9"3----~9"'2~.38=7 O.OOE+OO 6.00=E-~1~1---_o1~.2:~0=E_o-1=0-_l1 
Pm-147 2.2196E-Q5 46.193 92.387 O.OOE+OO 1.03E-03 2.05E-03 
Pu-238 2.6223E-04 46.193 92.387 O.OOE+OO 1.21 E_Q2 2.42E_Q2 
Pu-239 6.6739E-Q4 46.193 92.387 O.OOE+OO 3.08E_Q2 6.17E-02 
-;P:=U_:-2'"'40:;:---------:8?6"'7~0=5=E-_:057__---__,46c::'::.I=93~---__:9'=2"'.38'=7~_---00".""OOE+OO 4.01 E-03 8.01 E_Q3
Pu-241 3.4759E-Q4 46.193 92.387 O.OOE+OO 1.61E-02 3.21E_Q2 
Pu-242 1.9717E_Q9 46.193 92.387 O.OOE+OO 9.11E-08 1.82E_Q7
-;R"'a-:-2=2~6--------,3i:'.OOOO~~E--;1;;.2-----,46c::'::.I"'93~-----:9"'2"'.38"'7O:----O"'.""OOE+oo 1.39E-10 2.77E-l0 
Ra-228 8.3328E-12 46.193 92.387 O.OOE+OO 3.85E-10 7.70E-l0 
""R"'uc.;-Ic;;06~------c.;6~.I::"464~;OE-:.;1~5-----.::46~.1~9;;.3-----;9"'2-;:.38O:7~----0~."'OOE+OO 2.a4E=--il;;.3----O:5-';.68~E-i-l""3--11 
Se-79 1.3221E-05 46.193 92.387 O.OOE+OO 6.11E-Q4 1.22E-03 
Sn-l26 1.1491E-Q5 46.193 92.387 O.OOE+OO 5.31E-04 1.08E_Q3 
Sr-90 9.5541E_Ql 46.193 92.387 O.OOE+OO 4.41E+Ol 8.83E+01 
Tc-gg 4.6656E-Q4 46.193 92.387 O.OOE+OO 2.16=E~-0~2----"4~.3~I:;E:c_Q~2'------j1 
Th-229 1.9085E-11 46.193 92.387 O.OOE+OO 8.82E-10 1.76E_Q9 
Th-230 2.1913E-10 46.193 92.387 O.OOE+OO 1.0IE-06 2.02E-06 
""T"'hc.;-2;;;3;;2-------8~.;c34~7~8~E.:..;-1c;2----..:46~.1;.;;9"'3-----:9;;;2".38~7·-- O.OOE+OO 3.86E-10 7.71E-l0 
n-208 1.8752E-06 46.193 92.387 O.OOE+OO 8.66E-07 1.73E-06 
U-232 5.0782E-06 46.193 92.387 O.OOE+OO 2.35E-06 4.69E-06 Thermal Power 
-;U':--~233~-------_;o3.'::2o:596';::;E~-Q9~-----46.:.::_.::_:193~----_;92~.38~7__,---;0?OO:;;:;E~+OO~---~1~.5"I_;:oE_;-Q=7,----_;o3"'.0=I=E-Q_=7-__1INominalHeat Bounding
U-234 3.9817E_Q7 46.193 92.387 O.OOE+OO 1.84E-05 3.66E-Q5 Output Heat Output 
U-235 -2.7761E-06 46.193 0.000 2.16E-Q3 2.03E-Q3 2.16E-Q3 /Wattsl /Wattsl 
U-236 1.6190E-Q5 46.193 92.387 O.OOE+OO 7.46E-Q4 1.50E-Q3 5.39E-41 1.08E+OO 
U-238 -2.8547E-Q9 46.193 0.000 2.27E-Q5 2.26E-Q5 2.27E-Q5 Total Total 
Y-90 9.5557E_Ql 46.193 92.387 O.OOE+OO 4.41E+Ol 8.83E+Ol 
Other Radionuclides 5.63E+Ol 1.13E+02 
m. Temobte SelectIon Summary, B_oSummary llJId Checks 
Template Selection Summary 

FromSFD ~ Basis for Paramet,er Differences: 
Reactor Moderator:l___-'u=:Gc:HT:=-;W:"A'-':Tc=;E:..:R--t---=LIG.:::HT:.:::,W"'A;:.T-:E::cR'--I 

BOL ~:.~=~;I---"sso::.;.~~~o:;"'6"'L)'--+---..:SS"'U"'T'----1 
BOL Enrichment %: 93.67088608 60 to 100 

Burnup Summary (MWd)· Basis for bumup used in estimate: 
FromSFD Estimated 

Nominal:1 I 46.193 Nominal bumup calculated from the heavy metal mass destroyed.
 
Bounding:1 I 92.387
 Bounding bumup assumed to be twice nominal bumup. 

Checks 
Estimated Bumupf 

BumuD MultiDlier Given BumuD Estimated EOL HMlGlven EOL HM
 
Nominal: 0.93
 I 1.001 

Bounding: 1.86 ,
Reactor shutdown, core removal, storage, shipping or other date confmnmg that Irradiation ceased fo:, fuel.
 

~otal bumup for all fuel associated with this worKsheet must be divided by BOL heavy metal mass to get specific bumup values (MWd'MT).
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I 
I Fuel Radionuclide Inventory Worksheet 

I. Fuel and T~te Infonllatlon Estimated 
Fuel Name: GCRE CAN (IB-8T 1&2) ,Fuel decay start date: 1961 Canister usage: 

SNFID#: 94 Estimates as of: 2010 18"xl0' 
Fuel Units & Doser: 1 - CANISTER OF SCRAP Template: Pathfinder (Ught Water, SST. 60 to 100%, U) 0.08 
Heavy Metal Mass: BOl=.91kg ; EOl=.91kg 'Template Bumup(MWd): 6.01 
ROD Storage Site: INEEl Template BOl Heavy Metal Mass (MT): 0.00012882
 

Template Decay Time" 35 years
 

n. Estimates m x" x. b y" y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 2.3344E-08 17.155 34.310 O.ooE+OO 4.ooE-07 8.01E-07 Avg. MeV 
Am-241 1.1135E-04 17.155 34.310 O.ooE+OO 1.91E-03 3.82E-03 0.0150 2.561E+12 
Am-242m 8.5075E-09 17.155 34.310 O.ooE+OO 1.46E-07 2.92E-07 0.0250 5.322E+l1 
Am-243 9.8519E-l0 17.155 34.310 O.ooE+OO 1.69E-08 3.38E-08 0.0375 4.603E+11 
C-14 2.3012E-04 17.155 34.310 O.ooE+OO 3.95E-03 7.90E-{)3 0.0575 4.961E+11 
CI-36 1.2261E-06 17.155 34.310 O.ooE+OO 2.10E-05 4.21E-{)5 0.0850 2.998E+11 
Cm-243 2.4875E-l0 17.155 34.310 O.ooE+OO 4.27E-{)9 8.53E-09 0.1250 1.946E+11 
Cm-244 2.3178E-09 17.155 34.310 O.ooE+OO 3.98E-08 7.95E-08 0.2250 2.581E+11 
Co-50 7.0849E-02 17.155 34.310 O.ooE+OO 1.22E+OO 2.43E+OO 0.3750 1.125E+l1 
Cs-l34 3.0266E-oB 17.155 34.310 O.ooE+OO 5.19E-05 1.04E-04 0.5750 1.854E+12 
Cs-135 3.0316E-05 17.155 34.310 O.ooE+OO 5.20E-04 1.04E-03 0.8500 1.snE+10 
Cs-137 1.4511E+OO 17.155 34.310 O.ooE+OO 2.49E+Ol 4.98E+Ol 1.2500 •.86SE+11 
EU-l54 6.6955E-04 17.155 34.310 O.ooE+OO 1.15E-02 2.3OE-02 1.7500 4.842E+08 
Eu-155 6.9850E-04 17.155 34.310 O.ooE+OO 1.20E-02 2.4OE-02 2.2500 1.00SE+06 
Fe-55 1.2318E-03 17.155 34.310 O.ooE+OO 2.11E-02 4.23E-02 2.7500 2.905E+04 
H-3 2.5141E-03 17.155 34.310 O.ooE+OO 4.31E-02 8.63E-{)2 3.5000 2.206E+OO 
1-129 7.3195E-07 17.155 34.310 O.ooE+OO 1.26E-05 2.51E-05 5.0000 9.087E-Ol 
Kr-85 4.1281E-02 17.155 34.310 O.ooE+OO 7.08E-Ol 1.42E+OO 7.0000 1.OO5E-Ol 
Np-237 1.1489E-06 17.155 34.310 O.ooE+OO 1.97E-{)5 3.94E-05 11.0000 1.129E-02 
Pa-231 4.5241E-08 17.155 34.310 O.ooE+OO 7.76E-07 1.55E-06 
Pb-210 6.4476E-13 17.155 34.310 O.ooE+OO 1.11E-ll 2.21E-ll 
Pm-147 1.1651E-03 17.155 34.310 O.ooE+OO 2.ooE-02 4.ooE-02 
Pu-238 2.9517E-04 17.155 34.310 O.ooE+OO 5.06E-03 1.01E-02 
Pu-239 6.6772E-04 17.155 34.310 O.ooE+OO 1.15E-02 2.29E-02 
Pu-240 8.6839E-05 17.155 34.310 O.ooE+OO 1.49E-{)3 2.98E-03 
Pu-241 7.1514E-04 17.155 34.310 O.ooE;+-OO 1.23E-02 2.45E-02 
Pu-242 1.9717E-{)9 17.155 34.310 O.ooE+OO 3.38E-08 6.76E-08 
Ra-226 1.7654E-12 17.155 34.310 O.ooE+OO 3.03E-ll 6.06E-l1 
Ra-228 8.2928E-12 17.155 34.310 O.ooE+OO 1.42E-l0 2.85E-l0 
Ru-l06 1.8419E-l0 17.155 34.310 O.ooE+OO 3.16E-09 6.32E-{)9 
Se-79 1.3223E-{)5 17.155 34.310 O.ooE+OO 2.27E-04 4.54E-04 
Sn-126 1.1493E-05 17.155 34.310 O.ooE+OO 1.97E-04 3.94E-04 
Sr-90 1.3849E+OO 17.155 34.310 O.OOE+OO 2.34E+Ol 4.68E+Ol 
Te-99 4.6656E-04 17.155 34.310 O.ooE+OO 8.ooE-{)3 1.60E-02 
Th-229 1.4547E-ll 17.155 34.310 O.ooE+OO 2.50E-l0 4.99E-l0 
Th-23O 1.6617E-l0 17.155 34.310 O.ooE+OO 2.85E-{)9 5.70E-09 
Th-232 8.3361E-12 17.155 34.310 O.ooE+OO 1.43E-l0 2.86E-l0 
TI-208 2.1684E-08 17.155 34.310 O.ooE+OO 3.72E-07 7.43E-07 
U-232 5.8669E-08 17.155 34.310 O.ooE+OO 1.01 E-oB 2.01E-oB Thermal Power 
U-233 3.1847E-{)9 17.155 34.310 O.ooE+OO 5.46E-08 1.09E-{)7 Nominal Heat Bounding 
U-234 3.8769E-{)7 17.155 34.310 O.ooE+OO 6.65E-06 1.33E-{)5 Output Heat Output 
U-235 -2.7761 E-06 17.155 0.000 1.83E-{)3 1.78E-03 1.83E-03 /Watts) /Watts) 
U-238 1.6190E-05 17.155 34.310 O.ooE+OO 2.78E-04 5.55E-04 3_00E-Ol 5.99E-Ol 
U-238 -2.8547E-09 17.155 0.000 2.05E-05 2.05E-05 2.05E-{)5 Total Total 
Y-90 1.3652E+OO 17.155 34.310 O.ooE+OO 2.34E+Ol 4.68E+Ol 
Other Radionuelides 2.83E+Ol 5.66E+Ol 
m. TI!IIIPIa1e SeledloIl Sumn1llrY.Iluntll and Checks 
Templ81e Selection Summary 

From SFD Used Basis for Parameter Differences: 
Reactor Moderator: UGHTWATER UGHTWATER This Templme was used tor the following reasons: 

Fuel Cladding: NONE SST This fuel matches on all pammete.. except dadding (SST is conservative). 
BOl HM Constituents: U02-Be02 U 

BOl Enrichment %: 93.28193833 6010100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nominal: 17.155 Nominal bumup assumed to be 20~ of BOL heavy metal mass. 
Bounding: 34.310 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estima1Xld Bumupl
Bumup Multiplier Given Bumup Estimated EOl HMlGlven EOL HM 

Nomlnal:1 0.40 1 0.981 
Bounding: 0.81 ,

Reactor shutdown, core removal. storage. shIpping or other date confumlng that Irradiation ceased for fuel.
 

2Total bumup for all fuel associated with this worksheet must be divid9d by SOL heavy metal mass to get specific bumup values (MWdlMT).
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and Template Information Estimated
 

Fuel Name: GCRE PEllETS (1B-7T-1) 1 Fuel decay start date: 1961 Canister usage:
 
SNFID#: 95 Estimates as of: 2010 18"xl0'
 

Fuel Units & Desc:r: 1 . CANISTER OF SCRAP Template: Pathfinder (Ught Water, SST, 60 10 100~o. U) 0.08
 
Heavy Metal Maso: BOl=.07k9 : EOl=.07k9 'Templ.1e BumuP(MWd): 6.01
 
ROD Storage Sito: INEEl Template BOl Heavy Metal Mas. (MT): 0.00012882
 

-emplate Decay Time" 35 years
 

ll. Estimates m b Yo Y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec
 
Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci)
 Group (bounding) 
Ac-227 2.3344E-08 1.396 2.792 O.ooE+OO 3.26E-OS 6.52E-08 AV9 MeV 
"A:~m---'-2"'4"'1'--------------":;:1.'=1:;C13"'5O;E=--~047------o1-';.3"'96:=--------2::'.==7~92::: - - - 0~ooE+OO~--1.55-~E-o-0407----=3.o:171E=-""04'7---jf---=oC~.OO·1'=sO-'---------'2:-.0S4"'C=CE+-1:-' 

Am-242m S.5075E-09 1.396 2792 O.ooE+OO 1.19E-OS 2.38E-<J6 0.0250 4.331E+10 
~A::m,"-:-2c--:43",----- ""9::o.S",5'719",E=_-~107-----',-,.3",96?O____-------,2,,,:7=9~2=:::=::::::::::0:~.OO=-:-;:Eo:.+OO'~-------:':';.38~:-;:Et-~09~c::c::c::c::c::c::12~.7~5E:=--~079--lf--0~.03~75;:--_-_3~.7;;;4,6~;.cE+:..:1~0 
C-14 2.3012E-04 1.396 2.792 O.OC)E+OO 3.21E-04 6.43E-04 0.0575 4.038E+l0 
-C;"I-""38:O:----------------:;c1'-;.22~6O=;lE=_G~6---------:,C':.3;;;96;;;---------;;2'=.7;;;9=2------,0=-.~OOE+OO 1.71E-OO 3.42E-OO 0.0850 2.440E+10 
-;C""m.=:_::'24'"'3,------------------:2c=.48==-=75~E=--:;c,OOC--------"C'-.3"'96?O---------c2"'.7=9c;2'--- 0.00£::+00 3.4-"'-7=E----',"'0---""6"-.9-c;5=E---'-1"'0----jf--"'0."',2"'5O"'----------=1."'584"""E"-+1:":'0 

Cm-2~44:--'-----_---2=."'30;:17~So;E=--G~9oc_------;'_';.3"'96"'____-----2=.==7=92 O.ooE+OO 3.24E_G9 6.47E~~ 0.2250 2.100E+l0 
.,C",o-6Oc;;;C;---- 7"'."'084~9"'E:--;-OS2:------_____;1.:;.3:;;96;:------;;22==·.77"'9922:;- O.ooE+OO 9.S9E-02 S'.·49S5EE-~; 0.3750 9.160E+09 
Cs-l34 3.0266E-OO 1.396 O.ooE+OO 4.23E-OO ~ 0.5750 1.509E+l1 
~C~S~-1~35~::::::::::::::::::::::::::::.:::::::::::::3~.~03~1~6~Ej-0~5~::::::::::::::::::::::::jl~.3~96~:::::::::::::::::::::::::::~2~.7~92~:-:=-::::::~_0 :;--:;.ooE+oo 4.2.;;3;o-E-:';0"'5____,--~S";;.4:i-7;o-E-G:_';;;;5____,+--;:0.::o850~O::::::=:=:_-- --O,'.~52;;7~E.::+-09~ 
Cs-137 1.4511 E+OO 1.396 2.792 O.ooE+OO 2.03E+OO 4.OSE+OO 1.2500 1.518E+10 
Eu-l54 6.6955E-04 1 396 2.792 O.ooE+OO 9.35E-04 1.S7E_G3 1.7500 3.941E+07 
~E~U~-1~5~5::::::::::::::::::::::::=:- ~_-.:._--_""6,t.~98~-;::5c;O~E~-04~tc::c::c::c::c::c::c::c::~1~:3:;;96;:------;;2==.7~92:;- --;;O"'.ooE+oO 9.75E-04 1.95E-03 2.2500 8.180E+04 
Fe-55 1.231SE-03 1.396 2.792 O.OOE+OO 1.72E-03 3.44E_G3 2.7500 2.364E+03 
H-3 2.5141E-03 1.396 2.792 O.ooE+OO 3.5-~1;E=-G_;;:3;;____--_____;:7.C;;0,o;2E=-G32-+-3::_'.5000;:_:-;:;:~------::1.";_798;:o-.::E,.;-0;;;-1 

7~'C_~___:~~-;;:_-------------_C::_~ _c::c::c::c::---'.;:.:;'-:"'~o-~~:;;S~95;c:l;~::a.:;O,,~;~~~~~~~~~i~..:::"'~i:~~~~~~~~~~~7222~ ..·777~999,,22::'2,:..c::c::c::c::-=-_:~"'::'=' ~:: ~:~;;~~~:o;;2:--------i3~·.·';<2c:':c51 EEE:=----<J6~OOO::,l---jf---o:~;"-=~'.;--_-------o~c-::~:;;~~5~~:~~ 
Np-237 11489E-06 1.396 O.OOE+oo 1.60E-OO 11.0000 9. 198E-04 
Pa-:i3:',--------~4~:524,E-oB 1.396 2.792 O.ooE+OO 6.32E-08 1.26E-07 
Pb-210 6.4476E-13 1.396 2792 O.ooE+OO 9.ooE-13 180E 12
-=p=m---'-1"'4'=7,-----------------",-=--:.1=-=6='5,"'E=--03-='=------1:-".3~96?O---------;2:-::7~9:;:2·---~O.ooE+OO 1.63:=-E--i0"'3----i3;;:2;;5~E_G-i-"'3----j1 
Pu-238 2.9517E-04 1.396 2.792 O.ooE+OO 4.12E-04 S.24E-04 
Pu-239 6.6772E-04 1.396 2.792 O.ooE+OO 9.3"2=E-""047--------"1""'.86:-=-=E_G7.03----j1 
-=P;=U--;;2~40O----------,S7~..683,5,49EE-G5-04 1.396 2.792 O.OOE+OO 1.21E-04 2.42E-04
Pu-241 1.396 2.792 O.ooE+OO 9.9SE-04 2.ooE-G3 

-;P-:U'--'-2"'4:;;2 -O,l.c;9;;;71~7"'EO'-G;__;9;-----_____;l-,o.3:;;96~----~22== ..77",9,,"2 O.ooE+OO 2.75E-G9 45 ..593'EE-G-129 
Ra-226 1.7654E-12 1.396 92 O.ooE+OO 2.46E-12 

""R"'a'--'-22==-=S "'S."=2"'92=oS'=Ec---l'-'2:--- ------;1_';.3~967----_~22'=..77=92:0-- O.ooE+OO 1.":;:6-~E--c-'C;1-----;52"'..3''''42:-;:EE--c--''c;0''------l1 
Ru-l00 1.8419E-l0 1.396 92 O.ooE+OO 2.57E-l0 
Se-79 1.3223E-OS 1.396 2.792 O.ooE+OO 1.SSE-OS 3.69E-G5 

-oS;::n'-;;-1;c26"'----- ---+1."'14""9:';;3"'Ec--:-G5= --:'.:;.3:;;96~----~2"'.7"'92"" ;;O~.ooE+OO 1.80E--<l5 3.21E-G5 
Sr-90 1.3649E+OO 1.396 2.792 O.ooE+OO 1.91 E+OO 3.S1 E+OO 
Tc-99 4.6656E-04 1.396 2.792 O.ooE+OO 6.51E-04 1.30E_G3 
ThO--~22"'9,----------------:;1"'.4;;5O::4~7E:=--~1:;-,------7,.~396~------c2~.7,;;9 S2:-----0.ooE+OO 2.03~EOc-,;-;1:------4'"'.OO~EOc-,;:-;,:------i1 

Th-230 1.6617E-l0 1.396 2.792 O.ooE+OO 2.32E-l0 4.84E-l0 
~Th~-2;;;3""2--------S;c.'=336;;;:;-;1:-;:EC;-1,,2:------_____;'_';.3;;;96;;____-----;;2"'.7"'92oc_- O.ooE+OO 1.16E-ll 2.33E-ll 
n-208 2.1664E-oB 1.396 2.792 O.ooE+OO 3.02E-oB 6.OSE-oB 
U-232 5.8669E-<J6 1.396 2.792 O.ooE+OO S.19E-<J6 1.84E_G7 Thermal Power 
-;U~-::o233:o;__~-----____;;3';;.1~84,,7;;;E=--;;0~9---------;'C':.3;;;96;;;_----____;;2'=.7;;;9"'2-------,0=-.~ooE+OO 4.45E-09 S.S9E-G9 Nominal Heat Bounding 
U-234 3.S769E_G7 1.396 2.792 O.ooE+OO 5.41 E_G7 1.08E-<J6 Output Heat Output 
U-235 -2.7761 E-<J6 1.396 0.000 __¥.:;;-:1.;;;49;~E=_::-04~--___i1."i45~E~-04~-------i';'i.4~9~E-04~-+_¥:::IW'llttS~"~I lW,a::;tts;::":-I_
-cU~-2"'36~--------i-1.';;6'"'190~E::-:--<l5~-----:;1.:;.3;;;96;:,-------;;:2"'.7"'92;:,-----O.ooE+OO 2.26E--<l5 4.52E--<l5 2.44E-42 4.88E-42 

7U'"-:-2:;;38c=- -;=2=:-854=7"'E:..-G9~----~1""'.3;;;96oc_----==--02·.:000 1.71 E-OO 1.71 E-<J6 31..S7"EE+oo-<J6 Total Total 
V-90 1.3852E+OO 1.396 792 O.ooE+OO 1.91 E+OO 
Other Radionuclides 2.30E+OO 4.61 E+OO 
m. Temulate SdectloJ. Swnntarv, Bm-nu 
Template Selection Summary 

From SFD Used Basis for Parameter Differences: 
Reactor Moderator: LIGHT WATER LIGHT WATER This Template was used for the following masons: 

Fuel Claddlng:I--------'=:.:NO='N=E=---+----==SS-=-=T="'=:.:...--1This fuel matches on all parameters except dadding (SST is conservative). 

BO;O~=.:=~I-----=c93U02:c.0?999:-::-BeO':C7:c294c;2'c----+---6ii t~-c1:cOO=----1 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nominal:1 I 1.396 Nominal bumup assumed to be 2% of SOL heavy metal mass_ 
Boundlng:1 I 2.792 Bounding bumup assumed to be twice nominal bumup. 

Checks 
Estimated Bumupl' 

Bumup Multiplier Given Bumup Estimated EOL HMiGiven EOL HM 
Nominal: 0.40 I 0.981 

Bounding:1 0.81 
lReactor shutdown, core ramoval, stomge, shIpping or other date confinmng that madiation ceased for fuel.
 

2Total bumup for aU fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWd'MT).
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I 
I Fuel Radionuclide Inventory Worksheet 

I. Fuelalld Template Inf'_tiPn Estimated 
Fuel Name: GE TEST 'Fuel_y start date: 1972 Canister usage: 

SNFID#: 96 Estimates 8S of: 2010 HIC 
Fuel Unlls & Ilosc:r: 22 - CANISTER OF SCRAP Template: FFTF (FAST, SST, 10to 30%, Pu & U) 2.00 
_vy Molal Mass: BO~ ; E0l=45.20k9 'Template Bumup(MWd): 5011.2 
ROD Storage SIte: HANFORD Template BOl Heavy Metal Mass (MTl: 0.0329181 

Template Dacay Time' 35 years 

B.Estimates m Xo Xb b Yo Vb Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energv Photons/sec 
Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 6,1822E-12 45,119.376 45,119.376 O.OOE..oo 2.79E-07 2,79E-07 Avg. MaV 
Am-241 1.1066E-Ql 45,119.376 45,119.376 1,74E-Kl2 5.17E-Kl3 5.17E-Kl3 0.0150 1.459E+15 
Am-242m 1.9247E-03 45,119.376 45,119.376 O.OOE..oo 8.68E-Kll 8.68E-Kll 0.0250 2.932E+14 
Am-243 1.0740E-04 45,119.376 45,119.376 O.OOE..oo 4.85E..oo 4.85E..oo 0.0375 3.409E+14 
C-14 2.6042E-05 45,119,376 45,119.376 O.OOE..oo 1,17E..oo 1.17E..oo 0.0575 3.352E+14 
CI-36 3.4243E-l0 45,119.376 45,119.376 O,OOE..oo 1.55E-05 1,55E-05 0.0850 1.633E+14 
Cm-243 4,OB29E-04 45,119.376 45,119.376 O.OOE..oo l.83E-Kll 1.83E-Kll 0.1250 1.149E+14 
Cm-244 1.6024E-03 45,119.376 45,119,376 O.OOE..oo 7.23E-Kll 7,23E-Kll 0.2250 1.318E+14 
Co-60 3.4283E-03 45,119,376 45,119.376 O.OOE..oo 1.55E-Kl2 1,55E-Kl2 0.3750 5.711E+13 
Cs-l34 1.5565E-Q3 45,119.376 45,119.376 O.OOE..oo 7.02E-Kll 7.02E-Kll 0,5750 2.315E+15 
Cs-135 4,7693E-05 45,119.376 45,119,376 O,OOE..oo 2.15E..oo 2.15E..oo 0.8500 2.418E+13 
Cs-137 1.4007E..oo 45,119.376 45,119.376 O.OOE..oo 6.32E+04 6.32E+04 1.2500 2.895E+13 
EU-l54 1.6184E-02 45,119,376 45,119.376 O.OOE..oo 7.30E-Kl2 7.30E-Kl2 1.7500 6.548E+11 
Eu-l55 1.3775E-Q2 45,119.376 45,119.376 O.OOE..oo 6,22E-Kl2 6.22E-Kl2 2.2500 1.296E+08 
Fe-55 3.6035E-Q4 45,119.376 45,119.376 O.OOE..oo 1.72E-Kll 1.72E-Kll 2.7500 7.467E+08 
H-3 3,8454E-03 45,119.376 45,119,376 O.OOE..oo 1.74E-Kl2 1.74E-Kl2 3.5000 2.nOE+06 
1-129 1.2891E-OB 45,119,376 45,119.376 O.OOE..oo 5.82E-02 5.82E-02 5.0000 8.764E+05 
Kr-85 2.7858E-Q2 45,119.376 45,119.376 O.OOE..oo 1.26E-Kl3 1.26E-Kl3 7.0000 1.001E+05 
Np-237 3.7516E-OB 45,119.376 45,119.376 O,OOE..oo 1,69E-Ql 1,69E-Ol 11.0000 1.145E+04 
Pa-231 1.2488E-ll 45,119,376 45,119,376 O.OOE..oo 5.83E-07 5.63E-07 
Pb-21 0 2.42OBE-12 45,119,376 45,119.376 O.OOE..oo 1,09E-07 1.09E-Q7 
Pm-147 1.5671E-02 45,119,376 45,119.376 O,OOE..oo 7,07E-Kl2 7,07E-Kl2 
Pu-238 1.4877E-Q2 45,119.376 45,119.376 O,OOE..oo 6.71E-Kl2 6.71E-Kl2 
Pu-239 -3.5520E-Q2 45,119.376 0,000 1.43E-Kl3 O.OOE..oo 1.43E-Kl3 
Pu-240 2.OB90E-02 45,119,376 45,119,376 7.27E-Kl2 1.68E-Kl3 1,68E-Kl3 
Pu-241 -1,4799E..oo 45,119.376 0,000 3.26E+04 O,OOE..oo 3,26E+04 
Pu-242 1.1252E-Q5 45,119,376 45,119.376 1.94E-Ql 7.02E-Ol 7,02E-Ql 
Ra-226 7.8524E-12 45,119.376 45,119.376 O.OOE..oo 3.54E-Q7 3.54E-Q7 
Aa-228 2.4068E-16 45,119.376 45,119,376 O.OOE..oo 1,09E-ll 1.09E-l1 
Ru-1OB 1.5066E-05 45,119.376 45,119.376 O.OOE..oo 6.80E-Ol 6.80E-Ql 
8e-79 1.0127E-Q5 45,119.376 45,119.376 O.OOE..oo 4.57E-Ol 4.57E-Ql 
8n-126 4.3902E-Q5 45,119.376 45,119.376 O,OOE..oo l,98E..oo 1,98E..oo 
8r-90 5.0088E-Ol 45,119.376 45,119,376 O.OOE..oo 2.26E+04 2.26E+04 
Tc-99 3.9412E-Q4 45,119.376 45,119.376 O.OOE..oo 1.78E-Kll 1.78E-Kll 
Th-229 2.7219E-12 45,119,376 45,119.376 O.OOE..oo 1.23E-Q7 1.23E-Q7 
Th-230 1.0441E-Q9 45,119.376 45,119.376 O.OOE..oo 4.71E-Q5 4,71E-05 
Th-232 3.1689E-16 45,119.376 45,119,376 O.OOE..oo 1.43E-ll 1.43E-ll 
TI-208 4,6836E-07 45,119.376 45,119.376 O.OOE..oo 2.10E-02 2.10E-Q2 
U-232 12638E-OB 45,119.376 45,119.376 O.OOE..oo 5.70E-Q2 5.70E-Q2 Thermal Power 
U-233 5.7451E-l0 45,119.376 45,119.376 O.OOE..oo 2.59E-Q5 2.59E-Q5 Nominal Heat Bounding 
U-234 4.3044E-Q6 45,119.376 45,119,376 O.OOE..oo 1.94E-Ql 1,94E-Ol Output Heat Output 
U-235 -7.7765E-09 45,119.376 0.000 2.94E-04 O.OOE..oo 2.94E-04 /Waltsl /Watts! 
U-236 1.8050E-07 45,119,376 45,119.376 O.OOE..oo 8.14E-Q3 8.14E-Q3 7.19E+02 7.64E+02 
U-238 -1.7914E-Q7 45,119.376 0.000 2.14E-Q2 1.33E-Q2 2.14E-Q2 Total Total 
Y-90 5.0088E-Ql 45,119.376 45,119.376 O.OOE..oo 2.26E+04 2.26E+04 
Other Radionuelides 6.39E+04 6.39E+04 
Ja TemIlIate $o!IedioIl s..m.n.O\lj,umu andClledls 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
_-..or: FAST FAST This Template was used for the following reasons: 

Fuel Cladding: ZIRG-2 SST This 1001 matches on all pamme!ers except enrichment (unknown) end dadding (SST is consarvalive), 
BOl HM eons_Is: PU02-U02 PuandU 

BOL Enrichment Of.: 10t03O 

Bumup Summary (MWd) Basis for bumup used in estimate: 
From SFD Estimated 

Nominal: 45,119.376 Nominal bumup set equal to bounding bumup. 
Boundlng:1 I 45,119.376 Bounding bumup estimated by assuming SOL heavy metal mass was twice EOL. 

Checks 

Estimated Bumupl 
Bumup Multiplier Given Bumup Estimated EOl HMlGlvan EOl HM 

Nominal: 3.28 I 1.051 
Boundlng:1 3.28 , 

Reactor shutdo'Ml, core removal. storage, shlppmg or other date confmmng that irradiation ceased for fuel.
 

2Total bumup for all fuel associated with this worksheet must be divided by SOL heavy metal mass to get specific bumup values (MWdtMT).
 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

DOEl8NF/REP-078 December 2003 
Revision 1 PageC-209 

I
 



I 
Fuel Radionuclide Inventory Worksheet 

J. Fuel and Template lnfonnation Estimated 
Fuel Namo: GENTR 1Fuel decay start date: 2035 Canister usage: 

SNFID/!: 97 Estimates as of: 2010 18"xl0' 
Fuel Units & Deser: 16 - STACKED DISKS Template: AlR (Ught Water. Alum.. 60 to l~o. U) 0.44 
Heavy Metal Maso: BOl=3.99k9 : EOl=3.98k9 2Template Bumup(MWd): 367.2 
ROD Storage Sito: SRS Template BOL Heavy Metal Mass (MT): 0.00116689
 

Temptate Decay Time' 5 years
 

n. Estimates m	 x"	 x. b y" y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec
 

RadionuClide Template Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding)
 

Ac-227 1.4545E-10 7.576 15.152 O.OOE+OO 1.10E-09 2.20E-09 Avg. Me_V_______
 

Am-241 1.1190E-03 7.576 15.152----- -O-:OO·E+OO---8.48E-03 1.70E-02 0.0150 E24E+12 
"Am-242m 4.5425E-07 7.576 15.152 - -----O:OOE+OO	 3.44E-06 6.88E-Q6 0.0250 6.298E+l1 
Am-243 1.4921E-Q6 7.576 15.152 O.OOE+OO	 1.13E-Q5 2.26E-Q5 0.0375 5.812E+l1 
C-14 5.7244E-09 7.576 15.152 0.001::+00	 4.34E-Q6 8.67E-Q6 0.0575 5.714E+ll 
CI-36 1.3124E-32 7.576 15.152 O.OOE+OO	 9.94E-32 1.99E-31 0.0850 3.643E+l1 
Cm-243 2.3676E-07 7.576 15.152 O.ooE+OO	 1.79E-06 3.59E-06 0.1250 3.155E+l1 
Cm-244 5.2042E-05 7.576 15.152 O.ooE+OO	 3.94E-04 7.89E-04 0.2250 3.089E+l1 
Co-6O 3.8208E-Q5 7.576 15.152 O.OOE+OO	 2.89E-04 5.79E-04 0.3750 1.495E+l1 
Cs-l34 4.8893E-Q1 7.576 15.152 O.OOE+OO	 3.69E+OO 7.36E+OO 0.5750 2.053E+12 
Cs-l35 3.4477E-Q6 7.576 15.152 O.OOE+OO	 2.61E-OS 5.22E-OS 0.8500 2.875E+ll 
Cs-137 2.8731E+OO 7.576 15.152 -----0:001::+00	 2.18E+Ol 4.35E+01 1.2500 5.349E+I0 
Eu-154 8.2053E-02 7.576 15.152 O.OOE+OO	 6.22E-Q1 1.24E+OO 1.7500 2.243E+09 
EU-155 3.9134E-Q2 7.576 15.152 O.ooE+OO	 2.96E-Q1 5.93E-Ql 2.2500 4.705E+09 
Fe-55 6.7429E-Q3 7.576 15.152 O.OOE+OO	 5.11E-02 1.02E-01 2.7500 2.707E+07 
H-3 1.0599E-Q2 7.576 15.152 O.OOE+OO	 8.03E-02 1.61E-Q1 3.5000 3.oo3E+06 
1-129 7.5300E-Q7 7.576 15.152 O.ooE+OO	 5.70E-06 1.14E-Q5 5.ססOO 9.269E+00 
Kr-85 2.8595E-Q1 7.576 15.152 omE+OO	 2.17E+OO 4.33E+OO 7.ססOO 1.034E+00 
Np-237 9.5479E-Q6 7.576 15.152 O.OOE+OO	 7.23E-Q5 1.45E-04 11.ססOO 1.165E-Ql 
Pa-231 8.9297E-10 7.576 15.152 O.OOE+OO	 6.77E-09 1.35E-08 
Pb-210 3.7609E-12 7.576 15.152 O.ooE+OO	 2.85E-ll 5.70E-11 
Pm-147 2.5452E+OO 7.576 15.152 O.IXlE+OO	 1.93E+01 3.86E+Ol 
Pu-238 2.0550E-Q2 7.576 15.152 O.OOE+OO	 1.56E-Ol 3.11E-Q1 
Pu-239 4.2838E-Q4 7.576 15.152 O.ooE+OO	 3.25E-Q3 6.49E-Q3 
Pu-240 2.4401E-Q4 7.576 15.152 O.OOE+OO	 1.85E-Q3 3.70E-Q3 
Pu-241 6.8764E-Q2 7.576 15.152 O.ooE+OO	 5.21E-Ql 1.04E+OO 
Pu-242 3.6329E-Q7 7.576 15.152 O.ooE+OO	 2.75E-Q6 5.50E-Q6 
Ra-226 3.8045E-l1 7.576 15.152 O.OOE+OO	 2.88E-l0 5.76E-l0 
Ra-228 2.9902E-15 7.576 15.152 O.OOE+OO	 2.27E-14 4.53E-14 
'Ru-l06 1.9055E-Q1 7.576 15.152 O.OOE+OO	 1.44E+OO 2.89E+OO 
8e-79 1.2936E-Q5 7.576 15.152 O.OOE+OO	 9.80E-OS 1.96E-04 
8n-126 1.1574E-Q5 7.576 15.152 O.OOE+OO	 8.77E-os 1.75E-Q4 
8r-90 2.75OSE+OO 7.576 15.152 O.OOE+OO	 2.08E+Ol 4.17E+01 
Tc-99 4.2239E-Q4 7.576 15.152 O.OOE+OO	 3.20E-03 6.40E-Q3 
Th-229 1.8848E-12 7.576 15.152 O.ooE+OO	 1.43E-11 2.86E-ll 
Th-230 1.7042E-Q8 7.576 15.152 O.ooE+OO	 1.29E-Q7 2.58E-Q7 
Th-232 7.8132E-15 7.576 15.152 O.OOE+OO	 5.92E-14 1.18E-13 
T1-208 4.4063E-Q8 7.576 15.152 O.OOE+OO	 3.34E-Q7 6.68E-Q7 
U-232 1.3151E-Q7 7.576 15.152 O.OOE+OO	 9.96E-Q7 1.99E-Q6 Thermal Power 
U-233 1.9564E-Q9 7.576 15.152 O.ooE+OO	 1.48E-Q8 2.96E-Q8 Nominal Heat Bounding 
U-234 1.8371E-Q4 7.576 15.152 O.OOE+OO	 1.39E-Q3 2.78E-Q3 Output Heat Output 
U-235 -2.7235E-Q6 7.576 0.000 8.10E-Q3	 8.08E-03 8.10E-Q3 /Wattsl /Wattsl 
U-236 1.5493E-Q5 7.576 15.152 O.ooE+OO	 1.17E-04 2.35E-Q4 3.84E-ol 7.68E-Ql 
U-238 -4.2851 E-Q9 7.576 0.000 8.13E-Q5	 8.13E-Q5 8.13E-Q5 Total Total 
V-90 2.7505E+OO 7.576	 15.152 O.OOE+OO 2.08E+Ol 4.17E+Ol 
Other Radionuclides 3.90E+01 7.79E+Ol 

ID. Template~Summary.8unuJPSummaJ'Y,.ndCh\lcll$
 
Template Selection Summary 

FromSFD u_ Basis for Parameler Differences:
 
Reactor Moderater: UGHTWATER UGH'TWATER 

Fuel Cladding: ALUM (1100) ALUM 
BOL HM Constltuenls: U-ALX U 

BOL Enrichment %: 93.93787575 60 to 100 

Burnup Summary (MWd) Basis for bumup used in estimate: 
From SFD Estimated 

Nomlnlll:1 I 7.576 Nominal bumup calculated from the heavy metal mass deslrt>yed. 
Bounding:1 I 15.152 Bounding bumup assum&d to be twice nominal bumup. 

Checks	 

EstimateclBumupl
Bumup Mul1lplier GIvenBumup Estimated EOL HMlGiven EOL HM 

Nomlnol: 0.01 I 1.001 
Bounding: 0.01 ,

Reactor shutdown, core removal, storage, shipping or other date conflnmng that Irradiation ceaSGd for fuel.
 

2Total bumup for aU fuel associated with this worksheet must be divided by SOL heavy metal mass to get specific bumup values (MWd'MT).
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I Fuel Radionuclide Inventory Worksheet 

1. Fudllnd Te<npIate Wo"""uon Estimated 
Fuel Name: GETR FilTERS 'Fuel decay start date: 19n Canister usage: 

SNFID#: 98 Estimates as of: 2010 HIG 
Fuel Units & Oeser: 70 - FilTERS Template: Pathfinder (Ughl Water, SST, 60 to 100'l-o, U) 1.56 
Heavy Metal Mass: BOl=4.54kg ; EOl.=4.42kg "Templato Bumup(MWd): 6.01 
ROD Storage Sito: INEEl Templato BOl Heavy Metal Maas (MTI: 0.00012882 

Template Decay Time' 25 years 
D. Estimates m x. x, b y. y, Gamma Sources 

Photon Total 
GilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Gi) Inventories(Gi) Inventories(Gi) Group (bounding) 
Ae-227 1.3562E-08 119.026 238.051 O.OOE+OO 1.61E-OO 3.23E-OO Avg. MeV 
Am-241 1.0168E-Q4 119.026 238.051 O.OOE+OO 1.21E-02 2.42E-02 0.0150 2.265E+13 
Am-242m 8.9052E-09 119.026 238.051 O.OOE+OO I.OOE-OO 2.12E-06 0.0250 4.706E+12 
Am-243 9.8602E-l0 119.026 238.051 O.OOE+OO 1.17E-07 2.35E-07 0.0375 4.062E+12 
G-14 2.3045E-04 119.026 238.051 O.OOE+OO 2.74E-02 5.49E-02 0.0575 4.383E+12 
CI-36 1.2261E-OO 119.026 238.OS1 O.OOE+OO 1.46E-04 2.92E-04 0.0850 2.650E+12 
Cm-243 3.1730E-l0 119.026 238.OS1 O.OOE+OO 3.78E-08 7.55E-08 0.1250 1.722E+12 
Cm-244 3.39nE-09 119.026 238.051 O.OOE+OO 4.04E-07 8.09E-07 0.2250 2.274E+12 
Co-50 2.6373E-Ol 119.026 238.051 O.OOE+OO 3.14E+Ol 6.28E+Ol 0.3750 9.926E+l1 
Cs-134 8.7072E-OS 119.026 238.051 O.OOE+OO 1.04E-02 2.07E-02 0.5750 1.621E+13 
Cs-135 3.0316E-05 119.026 238.OS1 O.OOE+OO 3.61E-03 7.22E-03 0.8500 1.690E+11 
Cs-137 1.8286E+OO 119.026 238.051 O.OOE+OO 2.18E+02 4.35E+02 1.2500 4.708E+12 
Eu-l54 1.4982E-03 119.026 238.051 O.OOE+OO 1.78E-Ol 3.57E-ol 1.7500 4.355E+09 
Eu-155 2.8238E-03 119.026 238.051 O.OOE+OO 3.38E-Ol 6.72E-Ol 2.2500 2.508E+07 
Fe-55 1.7687E-02 119.026 238.051 O.OOE+OO 2.11E+OO 4.21E+OO 2.7500 2.760E+05 
H-3 4.4043E-03 119.026 238.051 O.OOE+OO 5.24E-ol I.OSE+OO 3.5000 5.908E+Ol 
1-129 7.3195E-07 119.026 238.051 O.OOE+OO 8.71E-OS 1.74E-04 5.ססOO 6.231E+00 
Kr-85 7.8769E-02 119.026 238.OS1 O.OOE+OO 9.38E+OO l.86E+Ol 7.ססOO 6.887E-Ol 
Np-237 1.1484E-06 119.026 238.OS1 O.OOE+OO 1.37E-04 2.73E-Q4 11.ססOO 7.732E-02 
Pa-231 3.2396E-08 119.026 238.051 O.OOE+OO 3.86E-OO 7.71E-OO 
Pb-210 2.4409E-13 119.026 238.OS1 O.OOE+OO 2.91E-ll 5.81E-ll 
Pm-147 1.6331E-02 119.026 238.OS1 O.OOE+OO 1.94E+OO 3.89E+OO 
Pu-238 3.1947E-Q4 119.026 238.OS1 O.OOE+OO 3.80E-02 7.5OE-02 
Pu-239 6.6789E-04 119.026 238.OS1 O.OOE+OO 7.95E-02 1.59E-Ol 
Pu-240 8.6922E-05 119.026 238.051 O.OOE+OO 1.03E-02 2.07E-02 
PU-241 1.1567E-03 119.026 238.051 O.OOE+OO 1.38E-Ol 2.75E-Ol 
Pu-242 1.9717E-09 119.026 238.051 O.OOE+OO 2.35E-07 4.69E-07 
Ra-226 8.6190E-13 119.026 238.OS1 O.OOE+OO 1.03E-l0 2.OSE-l0 
Ra-228 8.1498E-12 119.026 238.OS1 O.OOE+OO 9.70E-l0 1.94E-09 
Ru-lOO 1.7nOE-07 119.026 238.051 O.OOE+OO 2.12E-OS 4.23E-05 
5e-79 1.3225E-Q5 119.026 238.051 O.OOE+OO 1.57E-03 3.15E-03 
5n-126 1.1493E-OS 119.026 238.OS1 O.OOE+OO 1.37E-03 2.74E-03 
5r-90 1.7321E+OO 119.026 238.OS1 O.OOE+OO 2.OOE+02 4.12E+02 
Te-99 4.6656E-Q4 119.026 238.051 O.OOE+OO 5.55E-Q2 1.11E-Ol 
Th-229 1.0110E-ll 119.026 238.OS1 O.OOE+OO 1.20E-09 2.41E-09 
Th-230 1.1466E-10 119.026 238.051 O.OOE+OO 1.36E-oB 2.73E-oB 
Th-232 8.3245E-12 119.026 238.051 O.OOE+OO 9.91E-10 1.98E-09 
TI-208 2.3860E-oB 119.026 238.OS1 O.OOE+OO 2.84E-06 5.68E-OO 
U-232 6.4576E-oB 119.026 238.051 O.OOE+OO 7.69E-OO l.54E-OS Thermal Power 
U-233 3.1082E-09 119.026 238.OS1 O.OOE+OO 3.70E-07 7.40E-07 Nominal Heat Bounding 
U-234 3.7587E-07 119.026 238.051 O.OOE+OO 4.47E-OS 8.95E-05 Output Heat Output 
U-235 -2.n61E-OO 119.026 0.000 9.14E-03 8.81E-03 9.14E-03 (Watts) (Walls) 
U-236 1.6190E-06 119.026 238.OS1 O.OOE+OO 1.93E-03 3.85E-03 2.95E+OO 5.91E+OO 
U-238 -2.8547E-09 119.026 0.000 1.OSE-04 1.04E-Q4 1.OSE-04 Total Total 
V-90 1.7321E+OO 119.026 238.051 O.OOE+OO 2.OOE+02 4.12E+02 
Other Radionuelides 2.42E+02 4.63E+02 

m. TemuIltteSeledlon Summa"" llndClted<s 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences:
 
Reactor Moderator: UGHTWATER UGHTWATER This Template was used tor the following reasons:
 

Fuel Cladding: NONE SST This fuel matches on all parameters except cladding (SST is conservative).
 
BOL HM Conslltuenlll: 002 U 

SOL Enrichment %: 93.14635987 6010100 

Bumup Summary (MWdt Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal:1 I 119.026 Nominal bomup calculated from lhe heavy metal mass destroyed. 
Boundlng:1 I 238.051 Bounding bumup assumed to be twice nominal bumup. 

Checks 

EstImated Bumupl
 
BumUD MuttiDlier
 Given Bumup estimated EOL HMiGiven EOL HM 

Nominal: 0.56 1 1.001 
Bounding: 1.12 ,

Reactor shutdown, core removal, storage, shlppmg or other date confmnrng that Irradiation ceased for fuel. 

2Total bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWd/MT). 
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and Template i'Jlf"l1!'8tion Estimated 

Fuel Na"''' GRR (GREECE) 1Fuel decay start date: 1993 Canister usage: 
SNF ID #: 1069 Estimates as of: 2010 18"x10' 

Fuel Units & Deacr: 4& - MTR TYPE Template: ATR (Ught Water, Alum.. 60 to 100'\0, U) 1.28 
Heavy Metal Ma." BOl=7.99k9 ; EOl=6.27k9 'Template Bumup(MWd): 367.2 
ROD Storage Stte: SRS Template BOL Heavy Metal Mas. (MT): 0.00116689 

Template Decay Time' 15 yean; 

D.&timates m Xo x. b Yo Y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonslsec 
Radionuclide Template Fuel Bumup (MWd)2 Bumup (MWd)2 (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 4.5861E-10 1,629.252 3,258.504 O.OOE+OO 7.47E-07 1.49E-06 Avg.MeV 
Am-241 1.7832E-03 1,629.252 3,258.504--- O.OOE+OO 2.91E+OO 5.81E+OO 0.0150 3.887E+14 
Am-242m 4.3410E-Q7 1,629.252 3,258.504--- O.ooE+OO 7.07E-04 1.41E-Q3 0.0250 8.107E+13 
Am-243 1.4907E-Q6 1,629.252 3,258.504 O.OOE+OO 2.43E-03 4.86E-03 0.0375 7.079E+13 
C-14 5.7162E-09 1,629.252 3,258.504 O.ooE+OO 9.31E-06 l.86E-DS 0.0575 7.548E+13 
CI-36 1.3124E-32 1,629.252 3,258.504 O.ooE+OO 2.14E-29 4.28E-29 0.0850 4.572E+13 
Cm-243 1.8568E-07 1,629.252 3,258.504 O.OOE+OO 3.03E-Q4 6.05E-Q4 0.1250 3.134E+13 
Cm-244 3.5512E-Q5 1,629.252 3,258.504 O.ooE+OO 5.79E-02 1.16E-01 0.2250 3.939E+13 
Co-6O 1.0261E-OS 1,629.252 3,258.504 O.ooE+OO 1.67E-02 3.34E-Q2 0.3750 1.725E+13 
Cs-l34 1.6931E-Q2 1,629.252 3,258.504 O.ooE+OO 2.76E+01 5.52E+01 0.5750 2.801E+14 -------
Cs-l35 3.4477E-Q6 1,629.252 3,258.504- -------O:OOE+OO 5.62E-Q3 1.12E-Q2 0.8500 6.653E+12 
Cs-137 2.2800E+OO 1,629.252 3,258.504 O.ooE+OO 3.71E+03 7.43E+03 1.2500 3.361E+12 
Eu-l54 3.6656E-02 1,629.252 3,258.504 O.ooE+OO 5.97E+01 1.19E+02 1.7500 1.408E+l1 
Eu-155 9.6841E-Q3 1,629.252 3,258.504 O.ooE+OO 1.58E+01 3.16E+01 2.2500 1.762E+08 
Fe-55 4.6977E-Q4 1,629.252 3,258.504--- O.ooE+OO 7.65E-01 1.53E+OO 2.7500 1.059E+07 
H-3 6.0485E-03 1,629.252 3,258.504 O.ooE+OO 9.85E+OO 1.97E+01 3.5000 6.731E+05 
1-129 7.5300E-07 1,629.252 3,258.504 O.OOE+OO 1.23E-Q3 2.45E-03 5.0000 1.557E+03 
Kr-85 1.4989E-01 1,629.252 3,258.504 O.ooE+OO 2.44E+02 4.88E+02 7.ססOO 1.724E+02 
Np-237 9.5534E-06 1,629.252 3,258.504 O.oOE+OO 1.56E-02 3.11E-Q2 11.ססOO 1.936E+Ol 
Pa-231 1.6550E-Q9 1,629.252 3,258.504 O.oOE+OO 2.70E-Q6 5.39E-Q6 
Pb-21 0 2.6631E-11 1,629.252 3,258.504 O.ooE+OO 4.34E-Q8 8.68E-08 
Pm-147 1.8156E-Q1 1,629.252 3,258.504 O.ooE+OO 2.96E+02 5.92E+02 
PU-238 1.8990E-Q2 1,629.252 3,258.504 O.ooE+OO 3.09E+01 6.19E+01 
PU-239 4.2838E-Q4 1,629.252 3,258.504 O.ooE+OO 6.98E-Q1 1.40E+OO 
Pu-240 2.4379E-Q4 1,629.252 3,258.504 O.ooE+OO 3.97E-Q1 7.94E-Ol 
PU-241 4.2511E-Q2 1,629.252 3,258.504 O.OOE+OO 6.93E+Ol 1.39E+02 
PU-242 3.6329E-Q7 1,629.252 3,258.504 O.OOE+OO 5.92E-Q4 1.18E-Q3 
Ra-226 1.4725E-10 1,629.252 3,258.504 O.OOE+OO 2.40E-Q7 4.80E-07 
Ra-228 8.9780E-15 1,629.252 3,258.504 O.OOE+OO 1.46E-11 2.92E-11 
RU-106 1.9752E-Q4 1,629.252 3,258.504 O.ooE+OO 3.22E-Ql 6.44E-01 
Se-79 1.2933E-Q5 1,629.252 3,258.504 O.OOE+OO 2:11E-Q2 4.21E-Q2 
8n·126 1.1574E-Q5 1,629.252 3,258,504 O.OOE+OO 1.89E-Q2 3,77E-Q2 
8r-90 2.1680E+OO 1,629.252 3,258.504 O.OOE+OO 3.53E+03 7.06E+03 
TC-99 4.2239E-Q4 1,629.252 3,258.504 O.ooE+OO 6.88E-Q1 1.38E+OO 
Th-229 3.9270E-12 1,629.252 3,258.504 O.ooE+OO 6.40E-09 1.28E-Q8 
Th-230 3.3578E-Q8 1,629.252 3,258.504 O.OOE+OO 5.47E-Q5 1.09E-Q4 
Th-232 1.5452E-14 1,629.252 3,258.504 O.OOE+OO 2.52E-11 5.04E-11 
TI-208 4.67OSE-Q8 1,629.252 3,258.504 O.OOE+OO 7.61E-Q5 1.52E-04 
U-232 1.3045E-Q7 1,629.252 3,258.504 O.ooE+OO 2.13E-Q4 4.25E-04 Thermal Power 
U-233 2.3739E-Q9 1,629.252 3,258.504 O.OOE+OO 3.87E-Q6 7.74E-06 Nominal Heat Bounding 
U-234 1.8423E-Q4 1,629.252 3,258.504 O.ooE+OO 3.ooE-Q1 6.00E-Q1 Output Heat Output 
U-235 -2.7235E-Q6 1,629.252 0.000 1.59E-Q2 1.14E-Q2 1.59E-Q2 (Walts) (Walts) 
U-236 1.5493E-Q5 1,629.252 3,258.504 O.OOE+OO 2.52E-Q2 5.OSE-D2 4.41E+Ol 8.82E+Ol 
U-238 -4.2851 E-Q9 1,629.252 0.000 2.17E-Q4 2.10E-Q4 2.17E-Q4 Total Total 
Y-90 2.1686E+OO 1,629.252 3,258.504 O.ooE+OO 3.53E+03 7.07E+03 
Other Radionuclides 3.54E+03 7.09E+03 
JD. Temnlate SdediooSummary, lIunw andCbecks 
Template Selection Summary 

FromSFD Used Basis for Parsmeler Differences: 
Reactor_r: UGHTWATER UGHTWATER 

Fuel Cladding: ALUM ALUM 
BOL HM Constituents: lJ-ALX U 

BOL Enrichment .~ 91.93720219 60 to 100 

Bumup Summary (MWd)< Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal:1 I 1,629.252 Nominal bumup calculated Irom the heavy metal mass destroyed. 
Boundlng:1 I 3,258.504 Bounding bumup assumed to b9 twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumu" Multlplier Given Bumup Estimated EOL HMlGlven EOL HM 

Nominal: 0.65 I 1.021 
Bounding:1 1.30 ,

Reactor shutdown, core removal, storage. shlppng or other date confuTnm9 that Irradiation ceased for fuel. 

2TotaI bumup for all fuel nssocIated with this worksheet must be divided by SOL heavy metal mass to get specific bumup values (MWdIMT). 
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Fuel Radionuclide Inventory Worksheet 
I.FuelandT~telJlf~ Estimated 

Fuel Name: GRR (GREECE) 1Fuel decay start date:
 1993 Canister usage: 
SNFID#: 440 Estimates as of:
 2010 lS"xl0' 

Fuel Units & llescr: 108 - MTR TYPE Template:
 ATR (Ughl Water, Alum., 60 to 100%" U) 3.00 
Heavy Metal Mass: BOL=18.76kg : EOl=14.72kg 'Template Bumup(MWd):
 367.2 
ROD Storage SIIe: SRS Templats BOL Heavy Melal Ma•• (MT):
 0.00116689
 

Templa.. Decay Time'
 15 yea."
 
U.EsWMtes m x. x, b y. y, Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 4.5861E-10 3,825.201 7,650.402 O.ooE+OO 1.75E-Q6 3.51E-06 Avg. MeV 
Am-241 1.7832E-03 3,825.201 7,650.402 O.ooE+OO 6.82E+OO l.36E+Ol 0.0150 9.126E+14 
Am-242m 4.3410E-D7 3,825.201 7,650.402 O.ooE+OO 1.66E-03 3.32E-03 0.0250 1.903E+14 
Am-243 1.4907E-Q6 3,825.201 7,650.402 O.ooE+OO 5.70E-03 1.14E-02 0.0375 1.662E+14 
C-14 5.7162E-D9 3,825.201 7,650.402 O.ooE+OO 2.19E-05 4.37E-05 0.0575 l.n2E+14 
CI-36 1.3124E-32 3,825.201 7,650.402 O.ooE+OO 5.02E-29 l.ooE-28 0.0850 1.073E+14 
Cm-243 1.8568E-07 3,825.201 7,650.402 O.ooE+OO 7.10E-04 1.42E-D3 0.1250 7.359E+13 
Cm-244 3.5512E-05 3,825.201 7,850.402 O.ooE+OO 1.36E-Ol 2.72E-Ol 0.2250 9.248E+13 
Co-60 1.0261E-05 3,825.201 7,650.402 O.ooE+OO 3.93E-D2 7.85E-02 0.3750 4.051E+13 
Cs-l34 1.6931E-D2 3,825.201 7,650.402 O.ooE+OO 6.48E+Ol 1.30E+02 0.5750 6.576E+14 
Cs-135 3.4477E-Q6 3,825.201 7,650.402 O.ooE+OO 1.32E-02 2.64E-02 0.8500 1.562E+13 
Cs-137 2.2800E+OO 3,825.201 7,650.402 O.OOE+OO 8.72E+03 1.74E+04 1.2500 7.891E+12 
Eu-l54 3.6656E-02 3,825.201 7,650.402 O.ooE+OO 1.4OE+02 2.80E+02 1.7500 3.307E+11 
Eu·155 9.6841E-03 3,825.201 7,650.402 O.ooE+OO 3.70E+Ol 7.41E+Ol 2.2500 4.137E+08 
Fe-55 4.6977E-04 3,825.201 7,650.402 O.OOE+OO 1.80E+OO 3.59E+OO 2.7500 2.486E+07 
H-3 6.0485E-03 3,825.201 7,850.402 O.ooE+OO 2.31E+Ol 4.63E+Ol 3.5000 1.580E+06 
1-129 7.5300E-07 3,825.201 7,650.402 O.ooE+OO 2.68E-03 5.76E-03 5.ססOO 3.655E+03 
Kr-85 1.4989E-Dl 3,825.201 7,650.402 O.ooE+OO 5.73E+02 1.15E+03 7.ססOO 4.048E+02 
Np-237 9.5534E-Q6 3,825.201 7,650.402 O.ooE+OO 3.65E-02 7.31E-02 11.ססOO 4.545E+OI 
Pa-231 1.8550E-D9 3,825.201 7,650.402 O.ooE+OO 6.33E-06 1.27E-05 
Pb-210 2.6631E-ll 3,825.201 7,650.402 O.ooE+OO 1.02E-07 2.04E-07 
Pm-147 1.8156E-Ol 3,825.201 7,650.402 O.OOE+OO 6.95E+02 1.39E+03 
Pu-238 1.8990E-02 3,825.201 7,650.402 O.ooE+OO 7.26E+Ol 1.45E+02 
Pu-239 4.2838E-Q4 3,825.201 7,650.402 O.ooE+OO l.64E+OO 3.28E+OO 
Pu-24O 2.4379E-04 3,825.201 7,650.402 O.ooE+OO 9.33E-Dl 1.87E+OO 
Pu-241 4.2511E-02 3,825.201 7,850.402 O.OOE+OO 1.63E+02 3.25E+02 
PU-242 3.6329E-D7 3,825.201 7,650.402 O.ooE+OO 1.39E-03 2.78E-03 
Ra-226 1.4725E-l0 3,825.201 7,650.402 O.ooE+OO 5.63E-07 1.13E-06 
Ra-228 8.9760E-15 3,825.201 7,650.402 O.ooE+OO 3.43E-ll 6.87E-ll 
Ru-l06 1.9752E-Q4 3,825.201 7,650.402 O.OOE+OO 7.56E-Ol 1.51E+OO 
8e-79 1.2933E-05 3,825.201 7,650.402 O.ooE+OO 4.95E-02 9.89E-02 
8n-126 1.1574E-OS 3,825.201 7,650.402 O.OOE+OO 4.43E-D2 8.85E-D2 
8r-90 2.1680E+OO 3,825.201 7,650.402 O.OOE+OO 8.29E+03 1.66E+04 
Te-99 4.2239E-04 3,825.201 7,650.402 O.ooE+OO 1.62E+OO 3.23E+OO 
Th-229 3.9270E-12 3,825.201 7,650.402 O.OOE+OO 1.50E-D8 3.ooE-08 
Th-230 3.3578E-D8 3,825.201 7,650.402 O.ooE+OO 1.28E-04 2.57E-Q4 
Th-232 1.5452E-14 3,825.201 7,650.402 O.ooE+OO 5.91E-ll 1.18E-l0 
T1-208 4.6705E-08 3,825.201 7,650.402 O.OOE+OO 1.79E-04 3.57E-Q4 
U-232 1.3045E-07 3,825201 7,650.402 O.ooE+OO 4.99E-04 9.98E-Q4 Thermal Power 
U-233 2.3739E-09 3,825.201 7,650.402 O.ooE+OO 9.08E-Q6 1.82E-D5 Nominal Heat Bounding 
U-234 1.6423E-04 3,825.201 7,650.402 O.OOE+OO 7.05E-Dl 1.41E+OO Output Heat Output 
U-235 -2.7235E-Q6 3,825.201 0.000 3.73E-D2 2.69E-02 3.73E-02 (Watts) (Watts) 
U-236 l.5493E-OS 3,825.201 7,650.402 O.OOE+OO 5.93E-D2 1.19E-Ol 1_04E+02 2.07E+02 
U-238 -4.2851 E-D9 3,825.201 0.000 5.08E-04 4.92E-Q4 5.08E-Q4 Total Total 
Y-90 2.1686E+OO 3,825.201 7,650.402 O.ooE+OO 8.30E+03 l.66E+04 
Other Radianuelides 8.32E+03 1.66E+04 

m. TelllPlate SeIedlon Sunlamlrv.!l1UDu andChedls 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
ReacIoI' ModoI'otor: UGHTWATER UGHTWATER 

Fuel Cladding: ALUM ALUM 
BOL HM Conatltuents: U-ALX U 

BOL Enrichment 0/.: 91.93720219 60 to 100 

Bumup Summary (MWd)' Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal:1 3,825.201 Nominal bumup calculated from the heavy metal mass destroyed. 
Boundlng:1 I 7.650.402 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl
BumuDMulti_ Given Bumup Estimated EOL HMlGlven EOL HM 

Nominal: 0.65 I 1.021 
Bounding: 1.30 ,

Reactor shutdown, core removal, storage, shipping or other date confirming that Irradiation ceased for fuel. 

'total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdIMT). 
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and Template Information Estimated 

Fuel Name: GTRR 1Fuel decay start date: 1996 Canister usage: 
SNFID4i: 87 Estimates as of: 2010 18"x10' 

Fuel Units & Descc: 25 - ASSEMBLY Template: HFBR (Heavy Water. AJum., 40 to 100'}o, U) 0.69 
Heavy Metal Masn: BO~5.05l<9 : E0l.=4.47k9 'Template Bumup(MWd): 164.6 
ROD Storage Site: SRs Template BOl Heavy Metal Mass (MT): 0.000377 

Template Decay Time' 10 years 
n. Estimates m b Y. Yb Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Burnup (MWd)' Burnup (MWd)' (ei) Inventories(Ci) Inventories(Ci) Group (bounding) 

AC-227:.,- ~1.~.3"'2'"62o;E=_-7'0o_----534~'".2OC40c:_---,;.'",068'='.~47'-o9:- 0.OOE:.::+OO~--_,7"_'.09E.{)B 1.42E-07 A~g~1:"'-'-V---,c-.460=E=-+-,...,-4 Am-241 5.9611E-03 534.240 1,068.479 -O:OOE+OO 3.18E+OO 6.37E+OO 
Am-242m 1.4332E-06 534.240 1,068.479 O.OOE+OO 7.66E.{)4 1.53E-03 0.0250 3.044E+13 
Am-243 3.7132E.{)5 534.240 1,068.479 O.OOE+OO 1.98E'{)2 3.97E'{)2 0.0375 2.754E+13 

-;C""--='4=- 27.::;:6570OC'""E~.{)8::;:_---___c534.240 1,068.479 O.OOE+OO 1.42E'{)5 2.83E-OS 0.0575 2.834E+13 
CI-36 4.4441E-31 534.240 1,068.479 O.OOE+OO 2.37E-28 4.75E-28 0.0850 1.756E+13 
Cm-243 7.2722E.{)6 534.240 1,068.479--- o.-OOE+OO 3.89E-03 7.77E-03 0.1250 1.318E+13 
Cm-244 6.8226E'{)3 534.240 1,068.479 O.OOE+OO 3.64E+OO 7.29E+OO 0.2250 1.482E+13 
Co-60 1.8117E.{)4 534.240 1,068.479 O.OOE+OO 9.68E-02 1.94E'{)1 0.3750 6.547E+12 
Cs-l34 3.OS95E'{)1 534.240 1,068.479 O.OOE+OO 1.63E+02 3.27E+02 0.5750 1.183E+14 
Cs-l35 4.2564E.{)6 534.240 1,068.479 O.OOE+OO 2.27E-03 4.55E'{)3 0.8500 1.387E+13 
Cs-137 2.5650E+OO 534.240 1,068.479 O.OOE+OO 1.37E+03 2.74E+03 1.2500 3.486E+12 
EU-l54 1.1628E-01 534.240 1,068.479 O.OOE+OO 6.21E+01 1.24E+02 1.7500 1.004E+11 
Eu-155 5.7776E-02 534.240 1,068.479 O.OOE+OO 3.09E+01 6.17E+01 2.2500 4.396E+09 
Fe-55 1.9465E-02 534.240 1,068.479 O.OOE+OO 1.04E+01 2.08E+01 2.7500 6.568E+07 
H-3 8.1045E-03 534.240 1,068.479 O.OOE+OO 4.33E+OO 8.66E+OO 3.5000 7.973E+06 
1-129 6.6403E'{)7 534.240 1,068.479 O.OOE+OO 3.55E-04 7.10E.{)4 5.ססOO 4.624E+04 
Kr-SS 2.0620E-01 534.240 1,068.479 O.OOE+OO 1.1 OE+02 2.20E+02 
N~237 3.1513E.{)5 534.240 1,068.479 O.OOE+OO 1.68E-02 3.37E'{)2 
Pa-231 6.0304E-10 534.240 1,068.479 O.OOE+OO 3.22E-07 6.44E'{)7 
Pb-210 2.7017E-12 534.240 1,068.479 O.OOE+OO l.44E-09 2.89E'{)9 
Pm-147 3.4210E.{)1 534.240 1,068.479 O.OOE+OO 1.83E+02 3.66E+02 
Pu-236 1.6622E'{)1 534.240 1,068.479 O.OOE+OO 8.88E+01 1.78E+02 
Pu-239 6.9583E.{)4 534.240 1,068.479 0.OOE.::+OO~-----:;3.:::.7=2o=E--=0,;.'----=7'_'.43==E.{)~1-_j1 
Pu-240 3.7169E-04 534.240 1,068.479 O.OOE+oo 1.99E'{)1 3.97E-01 
Pu-241 2.1731E'{)1 534.240 1,068.479 O.OOE+OO 1.16E+02 2.32E+02 
Pu-242 3.0911 E.{)6 534.240 l,068.479---0.00E+oo 1.65E'{)3 3.30E-03 
Ra-226 1.9435E-11 534.240 1,068.479 O.OOE+OO l.04E.{)8 2.08E-08 
Ra-228 6.1725E-15 534.240 1,068.479 O.OOE+OO 3.30E-12 6.60E-12 
Ru-106 7.0778E-03 534.240 1,068.479 O.OOE+OO 3.78E+OO 7.56E+OO 
Se-79 1.2339E.{)5 534.240 1,068.479 0.OOo=E+OO~c--__-:,6.:::59=:Eo=.{)3-== -'.1',,=3=2Eo='{)-==2_-l1 
8n-126 1.0194E-D5 534.240 1,068.479 O.OOE+OO 5.45E.{)3 1.09E.{)2 
Sr-90 2.4188E+OO 534.240 1,068.479 O.OOE+OO 1.29E+03 2.58E+03 
Tc-99 3.8056E.{)4 534.240 1,068.479 O.OOE+OO 2.03E'{)1 4.07E'{)1 
Th-229 2.0097E-12 534.240 1,068.479 O.OOE+OO 1.07E'{)9 2.15E.{)9 
Th-230 6.OS77E.{)9 534.240 1,068.479 O.OOE+OO 3.24E.{)6 6.47E.{)6 
Th-232 1.2473E-14 534.240 1,068.479 O.OOE+OO 6.66E-12 1.33E-11 
11-208 4.8791 E.{)8 534.240 1,068.479 O.OOE+OO 2.61 E-OS 5.21 E.{)5 
U-232 1.3621E'{)7 534.240 1,068.479 O.OOE+OO 7.38E-OS 1.48E.{)4 Thermal Power 
U-233 2.3906E'{)9 534.240 1,068.479 O.OOE+OO 1.28E-06 2.55E-06 Nominal Heat Bounding 
U-234 4.7697E.{)5 534.240 1,068.479 0.OOE~+OO=-__---;;2:=;.5;;:5""E-=-0;;:2 -=5",.1",O""E-=.{)2:=---JI Output Heat Output 
U-235 -2.8661 E-06 534.240 0.000 1.02E'{)2 8.63E'{)3 1.02E'{)2 /Watts\ /Wattsl 
·U·-"238~----------;;,';:.6"701E.{)5 534.240 1,068.479 O.ooE+OO 8.92E'{)3 1.78E'{)2 2.11E+01 4.22E+01 
U-238 -9.4194E'{)9 534.240 0.000 1.18E.{)4 1.13E.{)4 1.18E.{)4 Total Total 
V-90 2.4192E+OO 534.240 1,068.479 O.ooE+OO 1.29E+03 2.58E+03 
Other Radionuclides 1.34E+03 2.67E+03 

Template Selection Summary 
From SFD lIHd Basis for Parameter Differences: 

Reactor Moderator:I-...cH"EA=VV'-:W":'-:-AT:..:E=-Rc--j-_'-HEA:::.:cV,cY'-:W:':A=-TE=-R=-----j 

SOL '::'~=~~I-._-;:;t;",~",M;;---+--~~-'.A":lUc7U,,,MC-_-l 
BOL Enrichment eye:: 93.06930693 40 to 100 

Burnup Summary (MWd) Basis for burnup used in estimate: 
FromSFD Estimated 

Nomlnal:1 I 534.240 Nominal bumup cala.:lated from the heavy metal mass destroyed. 
Bounding: 1,068.479 Bounding bumup assumed to be twice nominal bumup. 

Checks 
Estimated Bumupl 

BumuD Multiolier Given Bumup Estimated EOl HMlGlven EOl HM 
Nominal: 0.24 I 1.001 

Bounding: 0.48 , 
Reactor shutdown, core r3moval. storage, shipping or other date conflnmng that Irradiation ceased for fuel. 

2total bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdIMT). 
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and TeJllPlate Information Estimated 

Fuel Name: H. B. ROBINSON 'Fuel decay start date: 1966 Canister usage: 
SNFID#: 99 Estimates as of: 2010 18"x15' 

Fuel Units & Oeser: t - CANISTER OF SCRAP Template: (Worst Case) 0.04 
_vy Metal Mass: BOl=.55k9 ; EOl=.52k9 2Yemplate Bumup(MWd): 82.5 
ROD Storage Site: INEEl Template BOl_vy Metal Mass (MT): 0.00186865 

Template Dscay Time' 35 years 

n.~tes m x. x. b y. y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Ac1ivity Nominal Fuel Bounding Fuel Energy Photonstsec 
Radionuclide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 2.3072E-06 25.850 51.699 O.OOE-tOO 5.96E-05 1.19E-04 AV9. MeV 
Am-241 8.4448E-tOO 25.850 51.699 O.OOE-tOO 2.18E+02 4.37E+02 0.0150 6.381E+13 
Am-242m 1.6848E-Q2 25.850 51.699 O.OOE-tOO 4.36E-Ol 8.71E-Ol 0.0250 1.261E+13 
Am-243 1.6320E-02 25.850 51.699 O.OOE-tOO 4.22E-Ol 8.44E-Ol 0.0375 1.101E+13 
C-14 1.2090E-Ol 25.850 51.699 O.OOE-tOO 3.13E-tOO 6.25E-tOO 0.0575 1.733E+13 
CI-36 2.2849E-03 25.850 51.699 O.OOE-tOO 5.91E-02 1.18E-Ol 0.0850 6.763E+12 
Cm-243 8.6624E-04 25.850 51.699 O.OOE-tOO 2.24E-02 4.48E-02 0.1250 5.301E+12 
Cm-244 1.6848E-Ql 25.850 51.699 O.OOE-tOO 4.36E-tOO 8.71E-tOO 0.2250 5.859E+12 
Co-6O 2.8086E+Ol 25.850 51.699 O.OOE-tOO 7.26E+02 1.45E+03 0.3750 2.506E+12 
Cs-l34 3.4148E-04 25.850 51.699 O.OOE-tOO 8.83E-03 1.77E-Q2 0.5750 4.075E+13 
Cs-l35 4.3976E-04 25.850 51.699 O.OOE-tOO 1.14E-02 2.27E-02 0.8500 1.S57E+12 
Cs-137 2.1049E+01 25.850 51.699 O.OOE-tOO 5.44E+02 1.09E+03 1.2500 1.089E+14 
EU-l54 1.2500E-tOO 25.850 51.699 O.OOE-tOO 3.23E+Ol 6.48E+Ol 1.7500 4.816E+10 
Eu-155 6.8986E-02 25.850 51.699 O.OOE-tOO 1.78E-tOO 3.57E-tOO 2.2500 5.709E+08 
Fe-55 2.9308E-Ol 25.850 51.699 O.OOE-tOO 7.58E-tOO 1.52E+Ol 2.7500 1.609E+08 
H-3 2.4311E-Ql 25.850 51.699 O.OOE-tOO 6.28E-tOO 1.26E+Ol 3.5000 1.371E+05 
1-129 1.0618E-05 25.850 51.699 O.OOE-tOO 2.74E-04 5.49E-Q4 5.ססOO 5.817E+04 
Kr-85 5.9882E-Ol 25.850 51.699 O.OOE-tOO 1.55E+Ol 3.10E+Ol
 OO 6.657E+03סס.7 
Np-237 1.5688E-Q4 25.850 51.699 O.OOE-tOO 4.05E-03 8.10E-03
 OO 7.615E+02סס.11 
Pa-231 2.8856E-06 25.850 51.699 O.OOE-tOO 7.41E-05 1.48E-04
 
Pb-21 0 2.3918E-08 25.850 51.699 O.OOE-tOO 6.18E-Q7 1.24E-Q6
 
Pm-147 1.69DOE-Q2 25.850 51.699 O.OOE-tOO 4.37E-Ql 8.74E-Ql
 
Pu-238 -8.6123E-Ql 25.850 0.000 7.03E+Ol 4.81E+Ol 7.03E+Ol 
Pu-239 -4.8440E-Q2 25.850 0.000 8.51E-tOO 7.26E-tOO 8.51E-tOO 
Pu-240 -3.OO95E-Ol 25.850 0.000 1.09E+Ol 3.08E-tOO 1.09E+Ol 
Pu-241 -1.0411 E+02 25.850 0.000 2.80E+03 1.06E+02 2.80E+03 
PU-242 -1.1381E-Q4 25.850 0.000 4.70E-02 4.41E-Q2 4.70E-Q2 
Ra-226 6.44DOE-08 25.850 51.699 O.OOE-tOO 1.66E-Q6 3.33E-Q6 
Ra-228 5.9952E-07 25.850 51.699 O.OOE-tOO 1.55E-Q5 3.10E-Q5 
Ru-l06 8.5526E-Q7 25.850 51.699 O.OOE-tOO 2.21E-Q5 4.42E-Q5 
Se-79 1.9181E-Q4 25.850 51.699 O.OOE-tOO 4.96E-03 9.92E-Q3 
Sn-126 1.6671E-Q4 25.850 51.699 O.OOE-tOO 4.31E-Q3 8.62E-Q3 
8r-90 1.9799E+Ol 25.850 51.699 O.OOE-tOO 5.12E+02 1.02E+03 
Tc-99 6.7678E-Q3 25.850 51.699 O.OOE-tOO 1.75E-Ol 3.50E-Ql 
Th-229 1.7488E-Q6 25.850 51.699 O.OOE-tOO 4.52E-05 9.04E-Q5 
Th-230 5.8704E-06 25.850 51.699 O.OOE-tOO 1.52E-Q4 3.03E-04 
Th-232 6.0208E-07 25.850 51.699 O.OOE-tOO 1.56E-Q5 3.11E-Q5 
TI-208 8.7573E-Q5 25.850 51.699 O.OOE-tOO 2.26E-03 4.53E-Q3 
U-232 2.3706E-04 25.850 51.699 O.OOE-tOO 6.13E-03 1.23E-Q2 Thermal Power 
U-233 3.6128E-04 25.850 51.699 O.OOE-tOO 9.34E-Q3 1.87E-Q2 Nominal Heat Bounding 
U-234 1.2788E-02 25.850 51.699 O.OOE-tOO 3.31E-Ql 6.61E-Ql Output Heat Output 
U-235 5.7488E-Q4 25.850 51.699 2.35E-04 1.51E-Q2 3.OOE-Q2 /Watts) /Watts) 
U-236 2.3485E-Q4 25.850 51.699 O.OOE-tOO 6.07E-03 1.21E-02 2.74E+Ol 5.40E+Ol 
U-238 1.1581E-Q4 25.850 51.699 2.93E-Q5 3.02E-Q3 6.02E-03 Total Total 
Y-90 1.9804E+Ol 25.850 51.699 O.OOE-tOO 5.12E+02 1.02E+03 
Other Radionuelides 1.59E+03 3.19E+03
 

m. Tl!IIIIlIate SeIeetlonSutnnli!rv. But!lll .ndCbeeka
 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences:
 
Resctor MocIera1or. UGHTWATER (Worst case) This Template was used 'orille following reasons:
 

Fuel Cladding: ZIRC-4 SST/inconel This fuel didn1 dosely match any existing templates, therefore the worst case template was used.

BOL HM eons1l1uents: PU02-U02 U, Th,& Pu 

BOL Enrichment %: 2.896564327 Ot01OO 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal:I ---,.~__+------=2=5.,~850=Nominal bumup calculatedtrom the heavy metal mass destroyed. 
Boundlng:1 16.4161 51.699 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumup! 
Bumup Multiplier Given Bumup Eatimated EOL HMlGlven EOl HM 

Nominal: 1.41 I 31.571 
Bounding:1 2.82 3.15 

'Reactor shutdown. core removal. storage. shipping or other date conflnnmg that Irradiation ceased for fuel.
 

2Total bumup for all fuel associated lNith this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdlMT). 
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and Template Infcrmatioo Estimated 

Fuel Namo: H. B. ROBINSON (ASSEMBLY) 1Fuel decay start date: 1974 Canister usage: 
SNFIDIt: 383 estimates as of: 2010 18"x15' 

Fuel Units & Oeser: 1 - ASSEMBLY Template: PWR (Ught Water, Zirc, 0 to 5%, U) 1.00 
Heavy Metal MasG: BO~236.25kg ; EO~229.17k9 "Templ.te Sumup(MWd): 61.92 
ROD Storage Sile: INEEL Template SOL Heavy Melal Mass (MT): 0.00176911 

Template Decay Time" 35 years 
ll. Estimates m b Y. Yb Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 --78"'.77=58=oE=_--=-1o"-------6?'~732.935 13,465.871 O.ooE+OO ~=-::=,.--,-,-5.91 E-ll6"'__~--:I;.:."'18o;E=_-0"5==_______III--"A,ov9,,.c:Meo=_:v--,
A.:",m,-,-2~4~1_____ 1.4352E_ol 6,732.935 13,465.871 0:OOE+Oo----9-:66E"'+O-.;;;;2,----__-;:;1';;.93E+03 O.OISO 7.245E+14 
Am-242m 2.8698E_Q4 6,732.935 13,465.871 O.ooE+OO 1.93E+OO 3.86E+OO O.02SO 1.461E+14 
';Ac.:m"--;;24.;;3""----------==6:;:.2"'56;c5~E=-_Q4::-;-----6::',=73=02~.9;c35::=--~-7 "','7;c5"'.8;;·7"'1;--------?0.OOE+oo13 46  4.2;::l'E;:;+OO~:------c8"'.472"'E=-+OO:.;::;:--+--:0":.0"'3;::75:-------cl'::.3;::94':::E'-'+-'-'-14

-;C"'--;;14;,- ---o:4';;.70:00"'1"'E=_-0:05~----6;::,,=73"'2"'.9"'35::=__---713"','746;c5~.8;;7;"'1:___ _ ___;0"".ooE+OO 3.23E-Ol 6.45E-Ol 0.0575 1.610E+14 
~C"I-.:-360:-::;;--------....;::8:;:.0;;29;::7"E=_-;::077___-~---'6::',=73='2~.93=5o-----~13,465.871 O.ooE+OO 5.41,_=Eo..'-03?o_----=-l,o.08==E-'-0"'2:___---U---'0"'.08::-:::SO::---------'8:--.1,,07:c:Eo:+0..'1,,3 
->Ccm:.'--;c243~---------?2.:;;5~08:;;1~E"'-;;:04:c--------'6"',~73;;;2~.9;;;3~5'--- __---:-13::c;~46;;:5_;:.8;;,7:;;1:-----0.ooE+OO 1.69E+OO 3.38E+OO 0.12SO 5.626E+13 
.,C"'m.:.;-2;:;;44:.:.... -c4,:.:.OO;::;:,:.:1:::5"'E-_;::0;;2---___;6"',7:::3:;::2"'.9:;:,:35;::-------c13::,,4~6:,,5"'.8,~7"'1---0~.ooE+OO 3.30~E=+O~2~:::::::::::::::~6~.60~~E~+O·~2t::::::l~::::::~0~.22~SO~::::::::::::::.:::~6~.9~52~E~+~13 
-;C~(}--'60~-----------'2;:.5;;;5~8"'1;=E-~0"'3-----;6"',7;;3;;;2.:;:.9:;;35~----;c13"',46:;;;;5"'.8;~7,o_l-~--c0:c:.00;;;:"E+OO 1.72E+Ol 3.44Em---- 0.37SO, .=2.""98::=9.=E+:,:1,,,-3 
-;C"'S-c-l;-;34c.o- ._~4.':0':'536~E=_-05~---.......c6~,=73~2"'.9"'3::;5:___- _ ___:_13~,'7465~.871 O.ooE+OO 2.73E-Ol 5.46E-Ol °0·.57SOS0 69..956138EE++1142
 
-;C~S...;-1_;::35;::--------_-1;-'."'4433=~E-'-0:-:::5------'6?:,7=3"'2"'.9:;::3"'5----'-13""",465~.:871 O.ooE+OO 8 09.72~E'-'-0"'2:-------...:1c:;.94=E'-'-0~1;____-1f-=='----_--=""':..:..:=. 
Cs-137 1.3979E+OO 6,732.935 13,465.871 O.ooE+OO 9.41E+03 l.88E+04 1.2500 9.449E+12 

.;oE:=u-__'1"'54=--- ...:2=:.0"'2?03~E-o-=2------'6?:,7=3"'2"'.9c::35;::_---"13:,,-'-46::;5"'.8,,7,,1 0"'."'ooE+oO 1.36E+02 2.72E+02 1.7500 2.830E+ll 
-;:E:':uc.;-1:;::5"'5 ---:-1.:;;7,o:6842Eo=-Q3~_--__:6"',7~3;;;2"'.9:235~----::13",,:;:46;;:5~.8~:71 O.ooE+OO 1.19E+Ol 2.38E+Ol 22500 4.556E+07 
-;-F;=;e-"'5=5 -=-4.-;::3=136~Eo--05::;::_---.......c6?,7=.3=o2"'.935=o-----___:_13?,'746;::;::5.871---0-.ooE+oo 2.00"'E'-_o,,1=--__----;:5c:.8"'1_=Eo..'-0~1=---jIf____....;::2:"'75OO=:;---=--=--=--=--=--=--;;9::.';;.333::.-;;.;=E::.+~0~7 
7H'i-3~--------c2"'.0;;;7:;;6:;;9;=E-o-;;:;2-----;6"',7;;3;;;2.:;:.93~5----::13"',:;:46~5c;:.871 O.ooE+OO 1.40E+02 2.80E+02 3.5000 9.613E+06 
-;:;1-C:'12o;9:----- ____c9"'.8~2::;88~E-o-;::.;;,7---___;6"',7:::3:;::2"'.9:;:,:3;::5---713 ?,~46=o5"'.8,=71 O.ooE+OO 6.62E-03 1.32E-02 5.ססOO 4.109E+06 
7K::-r-"'85= ___'2=:.8"'2"'1-=4"'E-o-=2 ----'6"',7=3"'2~.9c::35;::_---"13'",:o46.::;5"'.8,7= ..;.1---------0,-:-ooE+oo 1.90E+02 3.80E+02 7.ססOO 4.736E+05 
.N"'p--;2:;;3~7-------___:_1.';:;1"'21=.8"E=--05?o_---____I6?,7=.3:;;2?9"'3:;5:--- _ ___:_13::',7465~.8"'7;;;1;____-___;0c;:.ooE+OO 7.55E-02 1.51E_ol 11.ססOO 5.440E+04 
-;;P"'a-_;::2"'31=----------cl,:.:.30=36~E--"09;::_---_:6"',7=3"'2"'.9c::3;::.5---713?,"'46::;5~.871 O.ooE+OO 8.78E-Q6 1.76E-Q5 
-;,P:=b-:=2;';10C;--- -c8:c:.5;;;0~7~8;=E-:;;1~1-----;6"',7;;3;;;2.:;:.9:;;35~-_--;c13~,,465.8il---O'OOE+OO 5.73E_o7 1.15E-ll6 
-;;PC'm';;-1"'4""7 ----c3"'.6"'5~3:'1~E-_;::04-=-----_:6"',7:::3:;::2"'.935:=---713::"46~:5,,,.871 O.ooE+OO 2.46E+OO 4.92E+OO 
-;;P:=U--'=2;:::38;::- 7:,:.4564::::::;=E-.;::0=2 ----'6"',7=3:;:,:2~.9c::35;::_---"13?,46::::::;5~.871· O.ooE+OO 5.02E+02 1.ooE+03 
.P;:'U-;-2:'3-;;9 ~__-;-1.=16o;2;;;3:.oE_:-o;;:2.......c--____c6::',7=.3:;2"'.935~---_o10:3,'-;46;c5"'.8~,7;Ol-----;:-0.;"ooE+OO 7.83E+Ol 1.57E+02 
"'P"'U-.:;-2;.-:40;::_-------71."'51"'3"'2:;:E_:-o:;:,:2.......c--.......:6?,7=.3::;2"'.935"""----.:1'"3''746",5::..8::,7,,1,--- -;:::O.;:::ooE+OO 1.02E+02 2.04E+02 
"'Pi'Uc.;-2~4~1-------~9.~0036~:;::E..;-o;.;;1---____c6"',7~3~2;:;.923"'5---~1;23,:;:46;;:5~.8;;=7.o1-~O.ooE+OO 6.ooE+03 1.21 E+04 
"'P"'U-.:;-2"'4"'2 6"'.=4260;::;::;:;:E_:-Q5:;::-------'6~,7=.3::;2"'.92:3"'5---_o1 ",3''746;c5o:-.8:71 O.ooE+OO 4.33E_ol 8.65E_ol 
-=R=a-.;::22;;6;::_------...:2?2"'804~=-E--'1"'0---___;6"',7=3:;:,:2~.93:;::5;::_---"13"',46::::::;5"'.8:~7:'1--...:0~.ooE+OO 1.54E-08 3.07E-ll6 
"'Rac:;-22~8-------5"'.727;,1:::3:.oE--;-1:;::2-------c6?,7=.3:;2"'.9:::3"'5---_o1"'3,'7465~.8::=7;Ol-----;:-0.:;;;ooE+OO 3.55E-ll6 7.10E-Q8
RU-loo 6.1160E-l0 6,732.935 13,465.871 O.ooE+OO 4.12E-ll6 8.24E-ll6 
-;S~e-.:-7_;::9_=_------~1.=23?77~E-'-Q5:;::-------'6"',7=.3::;2~.935"""----.:1"'3,'"465~.8:=7,,1--~0.ooE+OO 8.33E_o2 1.67E-Ol 
Sn·126 2.5210E-Q5 6,732.935 13,465,871 O,OOE+oo 1.70E_ol 3.39E-Ol 
.;:S:..r-_;::oo;::_-------"'9."'166~7_=E-.:;-o'-'1---.......:6"',7=.3::;2~.9:;::35~------'-1"'3,,-,46=,5~.871 O.ooE+OO 6.17E+03 1.23E+04 
Tc-99 3.9357E_Q4 6,732.935 13,465.871 O.ooE+OO 2.65E+OO 5.30E+OO 
Th-229 1.2057E-l0 6,732.935 13,465.871 O.ooE+OO 8.12E-07 1.62E-ll6 
Th-230 2.1043E-Q8 6,732.935 13,465.871 O.ooE+OO 1.42E_Q4 2.83E_Q4 

"'Th"'-;i;2"'32c:- 5"'.=29~72~E-::-l=2---___;6?,7=32""'.9;;::35;::---~1"'3''746=,5~.871 O.ooE+OO 3.57E-08 7.13E-08 
T~208 1.7474E-07 6,732.935 13,465.871 O.OOE+OO 1.18E-Q3 2.35E-Q3 

-;:U;-;-2;;;3;;;2,---- 4~.~7368~;;E..,-o;;,7---____c62c'7~32~.9"'3"'5-~-~13'",:;:465~.8~7.;1---0"".OOE+OO 3.19<;E~-Q3;;7---____c6:c:.;;:38;;;E=--03;;7---l~="".:T,;;h;;;e=::rma;;::I.:.P.;;o~w,::e~r ="... 
7U;--2;:::33~-------,-_;::2c:.5:;:090:7~E;:;-OS_;::;;--__0:6,'=:70:32;;.;:::9;:::35:___-_ __cl"'3'-;,46~5.871 O.oOE+OO 1.69E_Q4 3.38E_Q4 Nominal Heat Bounding 
7'U""-2:;;34-=-- ----""5."'OOOO~"'E"'-Q5==-----...:6?,7=.3::;2"'.9235:;::--------'1,,3,~46'=5~.871 O.ooE+OO 3.37E-Ol 6.73E-Ol Output Heat Output 
U-235 -1.4469E-Q6 6,732.935 0.000 1.48E_o2 5.05:-::Eo-:-o::;:3c-__--::l'-;;.48""E~-o.;,2:;:_-jI-...,,;(Watts;;;.::;':_)-_,.;;,;/Waa;:;lIs",s,:-)_
U-236 7.5824E-ll6 6,732.935 13,465.871 O.OOE+OO 5.il E_o2 1.02E_ol 1_55E+02 3.10E+02 
U-238 -2.6129E_o7 6,732.935 0.000 7.71E_o2 7.53E_o2 7.71E_o2 Total Total 
V-OO 9.1699E_Ol 6,732.935 13,465.871 O.ooE+OO 6.17E+03 1.23E+04 
Other Radionuclides 9.04E+03 1.81 E+04 
m. TeupiateSeledlun~J:Y.B ........
 
Template selection Summary
 

From SFD Used Basis for Parameter Differences: 
Reactor Moderator:l---__'::UG=HT=W7Ac::Tc::E::.:R_--+_--=L1=G::.:HT~W='='ATE=R'------I 

Fuel Cladding: ZIRC-4 ZIRC
SOL HM Constituents:r---.......c~:UO~2c'----+----=;U::-=------I 

SOL Enrichment %: 2.900129144 0105

Bumup Summary (MWd)' Basis for burnup used in estimate:
 
FromSFD Estimated
 

Nomlnal:1 6,617.3091 6,732.935 Nominaf bumup calaJlatoo from the heavy metal mass destroyed.
 
Bounding:' I 13,465.871 BoUnding bumup assumocl to be h\.ice nominal bumup.
 

Checks 
Estimated Bumupl 

BumupMulllpl1er Given Bumup Estimated EOL HMlGlven EOL HM
 
Nominal: 0.81
 1.02 1 1.001
 

Bounding: 1.63
 ,
Reactor shutdown. core removal. storage, shipping or other date confUT1llng that Irradiation ceased for fuel. 

~olal bumup fOr all fuel assocfated with this worksheet must be divided by BOL heavy metal mass to get specific burnt4> values (MW<VMT). 

I 

I 
I 

I 
I

I 
I 
I
I
I 
I
I 
I
I
I
 
I
 

DOE/SNF/REP_o78 December 2003 
Revision 1 Page C-216 

I 
I 



I 

I 
I Fuel Radionuclide Inventory Worksheet 

t. Fuel and Template lnfonnatiOll Estimated 
Fuel Name: H. B. ROBINSON RODS 'Fuel decay start date: 1974 Canister usage: 

SNFID#: 864 Estimates as of: 2010 HIC 
Fuel Units & Oeser: 12 - CANISTER OF SCRAP Templa1e: PWR (Light Water. Zire. 0 to 5%. U) 12.00 
Heavy Melal Mass: BOl.=25.09k9 : EOl.=2O.86k9 "remplate Bumup{MWd): 61.92 
ROD Storage Site: INEEL Template BOL Heavy Melal Mass (MT): 0.00176911 

Template Decay Time' 35 years 
ll.Estimates m x. Xb b Y. Yb Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 8.7758E-l0 4,021.389 8,042.778 O.ooE+OO 3.53E-06 7.06E-06 Avg. MeV 
Am-241 1.4352E-01 4,021.389 8,042.778 O.ooE+OO 5.77E+02 1.15E+03 0.0150 4.327E+14 
Am-242m 2.869BE-04 4,021.389 8,042.778 O.OOE+OO 1.15E+OO 2.31E+OO 0.0250 8.727E+13 
Am-243 6.2565E-04 4,021.389 B,042.778 O.ooE+OO 2.52E+OO 5.03E+OO 0.0375 8.323E+13 
C-14 4.7901E-05 4,021.389 8,042.77B O.OOE+OO 1.93E-01 3.85E-Ol 0.0575 9.616E+13 
CI-36 8.0297E-07 4,021.389 8,042.778 O.ooE+OO 3.23E-03 6.46E-Q3 0.0850 4.842E+13 
Cm-243 2.5081E-04 4,021.389 8,042.778 O.OOE+OO 1.01E+OO 2.02E+OO 0.1250 3.360E+13 
Cm-244 4.9015E-02 4,021.389 8,042.778 O.ooE+OO 1.97E+02 3.94E+02 0.2250 4.152E+13 
Co-60 2.5581E-03 4,021.389 8,042.778 O.ooE+oo 1.03E+01 2.06E+01 0.3750 1.785E+13 
Cs-l34 4.0536E-Q5 4,021.389 8,042.778 O.OOE+OO 1.63E-01 3.26E-01 0.5750 4.153E+14 
Cs-135 1.4433E-05 4,021.389 8,042.778 O.OOE+OO 5.80E-02 1.16E-01 0.8500 5.745E+12 
CS-137 1.3979E+OO 4,021.389 8,042.778 O.OOE+OO 5.62E+03 1.12E+04 1.2500 5.643E+12 
Eu-l54 2.0203E-02 4,021.389 8,042.778 O.OOE+OO 8.12E+01 1.62E+02 1.7500 1.690E+11 
Eu-155 1.7684E-03 4,021.389 8,042.778 O.ooE+OO 7.11E+OO 1.42E+01 2.2500 2.721E+07 
Fe-55 4.3136E-05 4,021.389 8,042.778 O.ooE+OO 1.73E-01 3.47E-01 2.7500 5.575E+07 
H-3 2.0769E-02 4,021.389 8,042.778 O.OOE+OO 8.35E+01 1.67E+02 3.5000 5.741E+06 
1-129 9.8288E-Q7 4,021.389 8,042.778 O.ooE+OO 3.95E-03 7.91E-03 5.ססOO 2.454E+06 
Kr-85 2.8214E-02 4,021.389 8,042.778 O.ooE+OO 1.13E+02 2.27E+02 7.ססOO 2.829E+05 
Np-237 1.1218E-Q5 4,021.389 8,042.778 O.ooE+OO 4.51E-02 9.02E-Q2 11.ססOO 3.249E+04 
Pa-231 1.3036E-Q9 4,021.389 8,042.778 O.ooE+OO 524E-06 1.05E-Q5 
Pb-210 8.5078E-11 4,021.389 8,042.77B O.ooE+OO 3.42E-07 6.84E-07 
Pm-147 3.8531E-04 4,021.389 8,042.778 O.ooE+OO 1.47E+OO 2.94E+OO 
Pu-238 7.4584E-02 4,021.389 8,042.778 O.ooE+OO 3.ooE+02 6.OOE+02 
Pu-239 1.1623E-02 4,021.389 8,042.778 O.ooE+OO 4.67E+01 9.35E+01 
PU-240 1.5132E-02 4,021.389 8,042.778 O.ooE+OO 6.09E+01 1.22E+02 
Pu-241 9.0036E-01 4,021.389 8,042.778 O.ooE+OO 3.62E+03 7.24E+03 
Pu-242 6.4260E-05 4,021.389 8,042.778 O.ooE+OO 2.58E-01 5.17E-01 
Ra-226 2.2804E-10 4,021.389 8,042.778 O.ooE+OO 9.17E-07 1.83E-06 
Ra-22B 5.2713E-12 4,021.389 8,042.778 O.ooE+OO 2.12E-Q8 4.24E-08 
Ru-106 6.1180E-10 4,021.389 8,042.77B O.ooE+OO 2.46E-Q6 4.92E-06 
88079 1.2377E-05 4,021.389 8,042.778 O.ooE+OO 4.98E-02 9.95E-02 
8n-126 2,5210E-QS 4,021.389 8,042.778 O.ooE+OO 1.01E-01 2.03E-Q1 
8r-90 9.1667E-01 4,021.389 8,042.778 O.ooE+OO 3.69E+03 7.37E+03 
Tc-99 3.9357E-04 4,021.389 8,042.778 O.ooE+OO 1.58E+OO 3.17E+OO 
Th-229 1.2057E-10 4,021.389 8,042.778 O.ooE+OO 4.85E-07 9.70E-07 
Th-230 2.1043E-08 4,021.389 8,042.778 O.ooE+OO 8.46E-Q5 1.69E-04 
Th-232 5.2972E-12 4,021.389 8,042.778 O.ooE+OO 2.13E-Q8 4.26E-08 
TI-208 1.7474E-Q7 4,021.389 8,042.778 O.ooE+OO 7.03E-04 1.41E-Q3 
U-232 4.7368E-Q7 4,021.389 8,042.778 O.ooE+OO 1.90E-03 3.81E-Q3 Thermal Power 
U-233 2.5097E-Q8 4,021.389 8,042.778 O.ooE+OO 1.01E-04 2.02E-04 Nominal Heal Bounding 
U-234 5.0000E-05 4,021.389 8,042.778 O.ooE+OO 2.01E-01 4.02E-Q1 Output Heat Output 
U-235 -1.4469E-Q6 4,021.389 0.000 1.57E-03 O.ooE+OO 1.57E-03 /Wattsl /Wattsl 
U-236 7.5824E-Q6 4,021.389 B,042.77B O.ooE+OO 3.05E-Q2 6.10E-Q2 9.25E+01 1.85E+02 
U-238 -2.6129E-07 4,021.389 0.000 8.19E-03 7.14E-Q3 8.19E-Q3 Total Total 
V-90 9.1699E-Q1 4,021.389 8,042.778 O.ooE+OO 3.69E+03 7.38E+03 
Other Radionuelides 5.40E+03 1.08E+04 
m. T.$PIate Sdedion Sudmlarv,IJ_pSumlDaJ!V. lind Cbedis 
Template Selection Summary 

FromSFD U- Basis for Parameter Differences: 
Reactor Moderator: LIGHT WATER UGHTWATER 

Fuel Cladding: ZIRC-4 ZIRC 
BOL HM Constituents: 002 U 

BOL Enrichment %: 2.899985651 Ot05 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD I Estimated 

Nomlnal:1 702.4751 4,021.389 Nominal bumup calculated from the heavy metal mass destroyed. 
Bounding: 8,042.778 Bounding bumup assumed to be twice nominal bumup. 

Checks
 

Estimated Bumupl
 
BumupMulUDUar Given Bumup EsUmated EOL HMlGlven EOL HM 

Nomln..:1 4.58 5.72 I 1.101 
Bounding: 9.16 ,

Reactor shutdown. core removal. storage. shIPPI~ or other date conflnmng thai irradiation ceased for fuel.
 

2Tolal bumup for all fuel associated with this worksheet must be diVided by BOl heavy metal mass to get specific bumup values (MWdfMT).
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and Template Information Estimated 

Fuel Name: HFBR 'Fuel decay start date: 19n Canister usage: 
SNF 10 (I: 102 Estimates as of: 2010 18"Xl0' 

Fuel Unlls & DesOT: 220 - 18 CURVED PLATES Template: HFBR (Heavy Water, Alum., 40 to 1()o<}o, U) 6.11 
Heavy Metal Maso: BOL=82.72k9 : EOL=58.10k9 2Template Bumup(MWd): 164.6 
ROD Stor_ Slto: SRS Template BOL Heavy Metal Mass (MT): 0.000377 

Template Decay Time: 25 ya.rs 
n. Estimates m b Y. Yb Gamma Sources 

Photon Total 
CUMWd From Nominal Sounding Fuel Initial Activity Nominal Fuel Sounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Sumup (MWd)' Burnup (MWd)' (Ci) Inventorles(Ci) Inventories(Ci) Group (bounding) 
Ac-227 . 5'".4.;o5"'2"'o~E~-1c::0'-----2~,2~,"'67~5~.7~1"4'----~4;o5"',3~:5:__1,,.4:~2~7 O.ooE+OO 1.24~E,-,-O=,5o-__~2=:..47E-05 Avg MeV 
Am~ 9.2284E-D3 22,675.714 45,351.427 -----O:-OOE:-'+OO~:::::::::::::::~2;;.00:9,.cE;=+O""'2'----_,4~.1;;:90;;E='+O_;;;c2-+-_=0':.~0:150/0--'---------- -_4~8·.~2755::C2IO=EE-'++=1154 
'Am-242m 1.3390E-06 22,675.714 45,351.427 ---O:OOE+oo 3.04E-02 6.07E-D2 0.0250 
Am-243 3.7084E-DS 22,675.714 45,351.427 O.OOE+OO 8.41E-Ol 1.68E+OO 0.0375 7.727E+14 
C-14 2.6452E-08 22,675.714 45,351.427 O.ooE+OO 6.00E-04 1.20E-03 0.0575 8.241E+14 
CI-36 4.4441 E-31
 22,675.714 45,351.427 O.ooE+OO 1.01:-O:E:..:-2:::6°-----=2"'.0~2-O:E""-2~6:---n-:...0:c-.0='8:::50.::-~--=4:=.960::=E=-+""1-:-4 
Cm-243 5.0498E-06
 22,675.714 45,351.42i---0-.60E+oo 1.15E-Dl 2.29E-Dl 0.1250 3.442E+14 
Cm-244 3.8451 E-D3
 22,675.714 45,351.427 O.OOE+OO 8. 7·2;;~E+O~1;------:'1.==740';E=-+02--';;;:;--lf-""0C:.22~50o------:4'-:.20:81"'E:":+-:-14-:-
CO-6o 2.5225E-DS
 22,675.714 45,351.42~OE+OO 5.72E-Ol 1.14E+OO 0.3750 1.853E+14 
Cs-l34 1.9830E-03
 22,675.714 45,351.427------O:-00E+OO 4.50E+Ol 8.99E+Ol 0.5750 3.073E+15 
Cs-135 4.2564E-06
 22,675.714 45,351.427 O.ooE+OO 9.65E-02 1.93E-Dl 0.8500 6.053E+13 
Cs-137 1.8141 E+OO 22,675.714 45,351.427 O.ooE+OO 4.1;;;1i=E-';+04:::c-__--::8"'.2"'3i=E-';+04:::c-_n---:1"'.2:;o500::::------.;4"o.08::::6::E:..:+-;:;:13 
Eu-l54 3.4733E-D2 22,675.714 45,351.427 O.ooE+OO 7.88'=E:..:+O-?-2 .,;1:.:.5=.:8c::E +O=-3=---1If--'.:1.c:.7500~----I".6:::9'=I=E+c:.l=2 
Eu-155 7.1081 E-D3 22,675.714 45,351.427---0""'.00E+OO 1.61o;E"'+O~2--_ _:3"'.2~2"'E"-+O~2;---j1--72.~2500~--_:...9:;:.l:o:l;.:7"E+O:::;;:;.7 
-Fe-55 3.5790E-D4 22,675.714 45,351.427 O.ooE+OO 8.12",E:-,+OO~---I".6~2;;E",+O-=-1 _+_--:2:::.7c:500~ __---,7::..8=34:::cE:O-+07.:-7 
H-3 3.4945E-D3 22,675.714 45,351.427 O.ooE+OO 7.92E+Ol 1.58E+02 3.5000 2.690E+06 
1-129 6.6403E-D7 22,675.714 45,351.427 O.ooE+OO 1.51"'E~-D_;;2;;__- _ ____::3;:;.Oo;l~E'--0"2;;--1If---:::5.c:.:0000~- I,,.1:-:40~E+06~ 

Kr-85 7.8250E-02 22,675.714 45,351.427 ------O:OOE+OO 1.i7"'E"'+O:o-3"-__:...3::::.5~5o=E"'+03-?---j}---:7C'.OOOO""""----1'C.308:c--"E:o-+~05 
Np-237 3.1567E-DS 22,675.714 45,351.427 O.ooE+OO 7.16E-Dl 1.43E+OO 11.ססOO 1.498E+04 
Pa-231 1.3372E-09 22,675.714 45,351.427 O.ooE+OO 3.03E-DS 6.06E-DS 
Pb-210 3.0644E-ll 22,675.714 45,351.427 O.ooE+OO 6.95E-D7 1.39E-D6 
Pm-147 6.5188E-D3 22,675.714 45,351.42~ooE+OO 1.48E+02 2.96E+02 
Pu-238 1.4769E-Dl 22,675.714 45,351.427 O.ooE+OO 3.35E+03 6.70E+03 
Pu-239 6.9502E-D4 22,675.714 45,351.427 O.ooE+OO 1.58E+Ol 3.15E+Ol 
Pu-240 3.7928E-D4 22,675.714 45,351.427 O.ooE+OO 8.60E+OO 1.72E+Ol 
Pu-241 1.0565E-Dl 22,675.714 45,351.427 O.ooE+OO 2.40E+03 4.79E+03 
Pu-242 3_0911E-D6 22,675.714 45,351.427 O.ooE+OO 7.01E-D2 1.40E-Ol 
Ra-226 1.1081E-l0 22,675.714 45,351.427 O.ooE+OO 2.51E-06 5.03E-D6 
Ra-228 2.1185E-14 22,675.714 45,351.427 O.ooE+OO 4.60E-l0 9.61E-l0 
Ru-l06 2.3621E-D7 22,675.714 45,351.427 O.OOE+OO 5.36E-D3 1.07E-D2 
Se-79 1.2339E-DS 22,675.714 45,351.427 O.ooE+OO 2.80E-Ol 5.60E-Dl 
Sn-126 1.0194E-DS 22,675.714 45,351.427 O.ooE+OO 2.31E-Ol 4.62E-Dl 
Sr-90 1.6932E+OO 22,675.714 45,351.427 O.ooE+OO 3.84E+04 7.68E+04 
Tc-99 3.8056E-D4 22,675.714 45,351.427 O.ooE+OO 8.63E+OO 1.73E+Ol 
Th-229 9.1252E-12 22,675.714 45,351.427 O.ooE+OO 2.07E-D7 4.14E-D7 
Th-230 1.5407E-D8 22,675.714 45,351.427 O.ooE+OO 3.49E_D4 6.99E_D4 
Th-232 2.8937E-14 22,675.714 45.351.427 O.ooE+OO 6.56E-l0 1.31E-D9 
11-208 4.7272E-D8 22,675.714 45,351.427 O.ooE+OO 1.07E-D3 2.14E-D3 
U-232 1.2855E.Q7 22.675.714 45.351.427 O.ooE+OO 2.92E-D3 5.83E-D3 Thermal Power 
.;:U;c-2~33(';_-_--_-_-~5.';;1,,47"'O:;;E~-D~9:;-_--_;2;;2"',6o;7"'5~.7"'1~4 .:;4~5,s:35~1.~42~7:;.---_-_----c-0~.00"-"'E='+OO~ .,.1';;.1~7,,E':C-D4;;;, ;c2~.337.=E-D4:,;;;.--JINominaIHeat Bounding
U-234 5.6069E-DS. 22,675.714 45,351.427 O.ooE+OO 1.27E+OO 2.54E+OO Outpu1 Heat Output 
U-235 -2.8881E-D6 22,675.714 0.000 1.68E-Dl 1.01E-Ol 1.88E-Dl /Watts) /Wattsi 
U-236 1.6701E-DS 22,675.714 45,351.427 O.ooE+OO 3.79E-Dl 7.57E-Dl 5.88E+02 1_18E+03 
U-238 -9.4194E-D9 22,675.714 0.000 1.92E-OO 1.71E-D3 1.92E-D3 Total Total 
V-90 1.6932E+OO 22,675.714 45,351.427 O.ooE+OO 3.84E+04 7.68E+04 
Other Radionuclides 3.94E+04 7.87E+04 
m. TemPlate Sdedl<m Sunm1arY, 1Iunl'1 andCbed<s 
Templata selection Summary 

From SFD Used Basis for Parameter Differences:
Reactor Moderator:r----'H:cEA:-:V:::Y:-W=AT:':Ec-R_-+__H~E"A':VY-;:-;W"A_TE~R'__-l 

BOl ';:'=~~U"~-:..;,(a:,=l'.'.)_-+__-,-A',:LU~UM:::...__-\ 

BOl enrichment %: 93.08510638 40 to 100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFO Estimated 

Nomlnal:1 I 22.675.714 Nominal bumup calcula;ed from the heavy metal mass destroyed. 
Bounding: 45,351.427 Bounding bumup assumed to be toNice nominal bumup. 

Checks 
Estimated Bumupl 

BumuD Multiplier Given Bumup Estim:tJted EOL HMlGiven EOL HM 
Nomlnal:1 0.63 I lOll 

Bounding: 1.26 , 
Reactor shutdown, cora removal, storage, shipplng or other date confinmng that Irradiation ceased for fuel.
 

~otal bumup for all fuel associated with this worKsheet must be divided by SOL heavy metal mass 10 get specific bumup values (MWdIMT).
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I Fuel Radionuclide Inventory Worksheet 

1. Fuel and Template lnfontllltloD Estimated 
Fuel Name: HFBR 'Fuel decay start date: 1982 Canister usage: 

SNFIO#: 706 Estimates as of: 2010 18"xl0' 
Fuol Units & Des...: 1050 - 18 CURVED PLATES Template: HFBR (Heavy Water. Alum., 40 10 1()()'}o. U) 29.17 
Heavy Metal Mass: BOl=394.80kg ; EOL=282.24kg 'Template Bumup(MWd): 164.6 
ROO Slorage Site: SRS Template BOL Heavy Metal Mass (MT): 0.000377
 

Template Decay Time' 25 years
 

lLEstimates m x" x, b y" y, Gamma Sources 
Pholon Total 

CilMWd From Nominal Bounding Fuel Inilial Activity Nominal Fuel BOUnding Fuel Energy Photons/sec 
Radionuelide Template Fuel Burnup (MWd)' Bumup (MWd)' (Ci) Invenlones(Ci) Invenlones(Ci) Group (bounding) 
Ae-227 5.4520E-l0 103,679.354 207,358.707 O.OOE+OO 5.65E-05 1.13E-04 Avg. MeV 
Am-241 9.2284E-03 103,679.354 207,358.707 O.OOE+OO 9.57E+02 1.91E+03 0.0150 1.944E+16 
Am-242m 1.3390E-OG 103,679.354 207,358.707 O.OOE+OO 1.39E-Ol 2.78E-Ol 0.0250 4.001E+15 
Am-243 3.7084E-05 103,679.354 207,358.707 O.OOE+OO 3.84E+OO 7.69E+OO 0.0375 3.533E+15 
C-14 2.6452E-08 103,679.354 207,358.707 O.OOE+OO 2.74E-Q3 5,49E-03 0.0575 3.768E+15 
CI-36 4.4441E-31 103,679.354 207,358.707 O.OOE+OO 4.61E-26 9.22E-26 0.0850 2.268E+15 
Cm-243 5.0498E-OG 103,679.354 207,358.707 O.OOE+OO 5.24E-Ol 1.05E+OO 0.1250 1.574E+15 
Cm-244 3.8451E-03 103,679.354 207,358.707 O.OOE+OO 3.99E+02 7.97E+02 0.2250 1.958E+15 
Co-GO 2.5225E-05 103,679.354 207,358.707 O.OOE+OO 2.62E+OO 5.23E+OO 0.3750 8.474E+14 
Cs-l34 1.9830E-03 103,679.354 207,358.707 O.OOE+OO 2.OGE+02 4.11E+02 0.5750 1.405E+16 
Cs-l35 4.2S64E-Q6 103,679.354 207,358.707 O.OOE+OO 4,41E-Ol 8.83E-Ol 0.8500 2.767E+14 
Cs-137 1.8141E+OO 103,679.354 207,358.707 O.OOE+OO 1.88E+05 3.76E+05 1.2500 1.868E+14 
Eu-l54 3.4733E-Q2 103,679.354 207,358.707 O.OOE+OO 3.GOE+03 7.20E+03 1.7500 7.732E+12 
Eu-155 7.1081E-03 103,679.354 207,358.707 O.OOE+OO 7.37E+02 1,47E+03 2.2500 4.169E+08 
Fe-55 3.5790E-Q4 103,679.354 207,358.707 O.OOE+OO 3.71E+Ol 7.42E+Ol 2.7500 3.562E+08 
H-3 3.4945E-Q3 103,679.354 207,358.707 O.OOE+OO 3.62E+02 7.25E+02 3.5000 1.230E+07 
1-129 6.6403E-07 103,679.354 207,358.707 O.OOE+OO 6.88E-02 1.36E-Ol 5.ססOO 5.213E+06 
Kr-85 7.8250E-02 103,679.354 207,358.707 O.OOE+OO 8.11E+03 1.62E+04 7.ססOO 5.980E+05 
Np-237 3.1567E-Q5 103,679.354 207,358.707 O.OOE+OO 3.27E+OO 6.55E+OO 11.ססOO 6.850E+04 
Pa-231 1.3372E-09 103,679.354 207,358.707 O.OOE+OO 1.39E-Q4 2.77E-04 
Pb-21 0 3.0644E-ll 103,679.354 207,358.707 O.OOE+OO 3.18E-OG 6.35E-Q6 
Pm-147 6.5188E-03 103,679.354 207,358.707 O.OOE+OO 6.76E+02 1.35E+03 
Pu-238 1.4769E-Ql 103,679.354 207,358.707 O.OOE+OO 1.53E+04 3.OGE+04 
Pu-239 6.9502E-Q4 103,679.354 207,358.707 O.OOE+OO 7.21E+Ol 1.44E+02 
Pu-240 3.7928E-04 103,679.354 207,358.707 O.OOE+OO 3.93E+Ol 7.86E+Ol 
Pu-241 1.0565E-Ql 103,679.354 207,358.707 O.OOE+OO 1.10E+04 2.19E+04 
Pu-242 3.0911E-Q6 103,679.354 207,358.707 O.OOE+OO 3.20E-Ql 6,41E-Ol 
Ra-226 1.1081E-l0 103,679.354 207,358.707 O.OOE+OO 1.15E-05 2.30E-05 
Ra-228 2.1185E-14 103,679.354 207,358.707 O.OOE+OO 2.20E-09 4.39E-09 
Ru-1OG 2.3621E-Q7 103,679.354 207,358.707 O.OOE+OO 2,45E-Q2 4.90E-Q2 
8e-79 1.2339E-Q5 103,679.354 207,358.707 O.OOE+OO 1.28E+OO 2.58E+OO 
8n-126 1.0194E-05 103,679.354 207,358.707 O.OOE+OO l.OGE+OQ 2.11E+OQ 
8r-90 1.6932E+OO 103,679.354 207,358.707 O.OOE+OO 1.76E+05 3.51E+05 
Te-99 3.8058E-Q4 103,679.354 207,358.707 O.OOE+OO 3.95E+Ol 7.89E+Ol 
Th-229 9.1252E-12 103,679.354 207,358.707 O.OOE+OO 9.46E-Q7 1.89E-Q6 
Th-230 1.5407E-08 103,679.354 207,358.707 O.OOE+OO 1.GOE-03 3.19E-Q3 
Th-232 2.8937E-14 103,679.354 207,358.707 O.OOE+OO 3.00E-09 6.00E-09 
TI-208 4.7272E-Q8 103,679.354 207,358.707 O.OOE+OO 4.90E-Q3 9.80E-Q3 
U-232 1.2855E-07 103,679.354 207,358.707 O.OOE+OO 1.33E-02 2.67E-Q2 Thermal Power 
U-233 5.1470E-09 103,679.354 207,358.707 O.OOE+OO 5.34E-Q4 1.07E-Q3 Nominal Heat Bounding 
U-234 5.6069E-Q5 103,679.354 207,358.707 O.OOE+OO 5.81E+OO 1.16E+Ol Output HentOulput 
U-235 -2.8661 E-Q6 103,679.354 0.000 7.94E-Ql 4.97E-Ql 7.94E-Ql /Wattsl /Watts) 
U-236 1.6701E-Q5 103,679.354 207,358.707 O.OOE+OQ 1.73E+OO 3.46E+OO 2.69E+03 5.38E+03 
U-238 -9.4194E-Q9 103,679.354 0.000 9.18E-03 8.20E-Q3 9.18E-03 Total Total 
V-90 1.6932E+OO 103,679.354 207,358.707 O.OOE+OO 1.76E+05 3.51E+05 
Other Radionuelides 1.80E+05 3.GOE+05 

m. TenmlateSeiedioo.~rv.lJ!mluI>~,.an4(;~ 
Template selection Summary 

From SFO Used Basis for Parameter Differences: 
Reac:tor_ HEAVYWATEA HEAVY WATER 

Fuel Cladding: ALUM (6061) ALUM 
BOL HM eonstltuenlll: U308 U 

SOL Enrichment %: 93.08510638 40 to 100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
From SFD I Estimated 

Nominal:1 I 103.679.354 Nominal bumup calculated from the heavy metal mass destroyed. 
Bounding: 207,358.707 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl
BumuD MultiDlier Given Bumup Estimated EOl HMlGiven EOL HM 

NomInal:1 0.60 I 1.011 
Bounding: 1.20 ,

Reactor shutdo'Nl1, core removal, stomge, shiPping or other date confirming that Irradiation ceased for fuel.
 

~otal bumup for all fuel associated with this wol1tsheet must be divided by SOL heavy metal mass to get specific bumup values (MW dIMT).
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and TeD\PIat. lJlformatlon Estimated 

Fuel Name: HFBR 1Fuel decay start date: 19n Canister usage: 
SNF ID II: 961 Estimates as of: 2010 18"x10' 

Fuel Units & Deser: 20 - 18 CURVED PLATES Template: HFBR (Heavy Water, Alum.• 40 to 1()()'}o, U) 0.56
 
Heavy Metal Mas.: BO["'7.52kg ; EO["'5.28kg "Template Bumup(MWd): 164.6
 
ROO Storage Site: SRS Template BOL Heavy Metal Mass (MT): O.OOO3n 

Templale Decay Time' 25 years 
D. Estimates m b Yn Yb Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)2 Bumup (MWd)2 (Ci) Invenlories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 5.4520E-10 2,061.429 4,122.857 o.00:"Eco+OO=- :-=:1.12E-06 2.25E-06 Avg.MeV 
),m-241 9.2284E_o3 2,061.429 4,122.85T--0~E+OO 1.90E+<Jl 3.80E+<Jl 0.0150 3.865E+14 
"A":,m:,-:2;;-4~2"-m"---_----_--;;1.",33,,OO~Eo--06=----___c2:?,,,06,,,1;_:.4~2,,9;__- _ ___:4;-:,1;C;22~.857 O.OOE+OO 2.76E-03 5.52E-03 0.0250 7.955E+13 
Am-243 3.7084E-05 2.061.429 4.122.857 0.00:~Eco+OO=- 7=,.",84~E;o-_;:0""2_----,l;_:.5~,3,,,Eo--,,"01';--lf-----::0,-:.03-:::7:::;5c______--=7.'-;'02:::5"'Eco+.:::-13 
~C,,-1;;;4o--------------::2.~84~5:c2"'E;_;-06~---__;;_2."'06;cl;_:.4~2:::9,_---4_;'.oc12::2~.857 O.OOE+OO 5.45E-05 1.09E-04 0.057....5 .:7"'.4.:::92:=Ec:+.:-:.13 
CI-36 4.4441 E-31 2,061.429 4,122.857--- __--:4-:.5O-::::9:::E"'+--o13::_O'-OO"E~+OO~~::::::::::::::::::~9~.1~6~E~-2~8:::::::::::::::::::::~1."=83""E;o-_;:2"'7-_iI_-_:0C'.0c::8-:::50:-
Cm-243 5.0498E-06 2,061.429 4,122.857 O.OOE+OO 1.04E-02 2.06E-02 0.1250 3.129E+13 
~Ccm'-;-2;;;44'-'----------;3'"'.84~5::o1E;::-o~3---____;2;::,06~1'_;.4co29:_--____;4~,1:22.857 0.OOE~+OO~--____o7::.:.93"""'E;_;+OO~--___:1;';.5;o:9"'E;_;+<J~Ic----_jI_-_:0_:.22::;5O:::;_--___:3;':.8:::,92::EO'+-:-::13 
-3C",o-6O~,:-- 2:c."=5~22::5~Eo--o=,5:------,2==,;;_06;;_I;_:.4",,2::9c------___:4c:.'1;C;22~.:857 O.OOE+OO 5.20E_o2 1.04E-Ol 0.3750 1.685E+13 
Cs-l34 1.9830E_o3 2,061.429 4,122.857---0:00E+oo 4.09E+OO 8.18E+OO 0.5750 2.794E+14 

-;C;=S'-:-I"'35c.;-- ._4::'.:;c2';-584~E::..-06=----___c2==';c06;cl;_:.4""2:;;9;__--___:4;-:, 1;C;22~.85;-:cC;--7 O.oOE+OO 8.77E-03 1.75E-02 01.'28500500 5.502E+12 
Cs-137 1.8141 E+OO 2,061.429 4,122.857 :"'E='+<J~3_--=0"'.OOc~EC'.+OO~--~3_;;..7~4 _ _:7c_.48:?E,,+03.;;-;;-_+---O,-:=c-----_-....:::3.'=c71,,4"'EC'.+..-.12
Eu-l54 3.4733E-02 2,061.429 4,122.857 O.OOE+OO 7.16E+<J1 1.43E+<J2 1.7500 1.537E+11 

.;E:o:u-c:-l'=5:o:5 7='.,:oloo08;c1~E'"-03="_---~2==,;;_06;;_1;_:.4""2::9c----- _ ___:4c:.,1;C;2",2",.85;-:cC;--7 0.001"+00 1.47E+<Jl 2.93E+<Jl 22..27500500 8.288E+06 
Fe-55 3.5790E_Q4 2,061.429 4,122.857 O.OOE+OO 7.38E_ol 1.48E+OO 7.122E+06 
H-3 3.4945E-03 2,061.429 4,122.857 O.OOE+OO 7.20E+OO 1.44E+<Jl 3.5000 ~446E+05 

1-129 6.8403E-07 2,061.429 4,122.857 O.OOE+OO 1.37E-03 2.74E-03 5.ססOO 1.037E+05 
Kr-85 7.8250E-02 2,061.429 4,122.857 O.oDE+OO 1.61E+<J2 3.23E+02 7.0000 1.189E+04 
""N"'p-'-'2::3:c7--------37.,:oloo56=.7"Eo--05~---~2==,;;_06;;_1;_:.4""2::9c--------..:4c:.,1;C;2",2"".857 O.OOE+OO 6.51 E-02 1.30E_ol t 1.ססOO 1.362E+03 
-;:P"'aC;-2~3';;1-------_-c"'I.;c33"'7"'2';:E_:-o~9---____;2:O,,06;;;:;_.;1__;.4"'2"'9-----,4;c,l;o:22.857 O.OOE+OO 2.i6E-06 5.51 E-06 
Pb-21 0 3.0644E-l1 2,061.429 4,122.857 O.OOE+OO 6o::.3?2~E'-'-oB~--____,I;C;.2"'6"'EC-'-0;c7,__j1 
Pm-147 6.5188E_o3 2,061.429 4,122.857 O.OOE+OO 1.34E+<Jl 2.69E+<Jl 
Pu-238 1.4769E_Ol 2,061.429 4,122.857 O.OOE+OO 3.04E+<J2 6.09E+<J2 
Pu-239 6.9502E-04 2,061.429 4,122.857 O.OOE+OO 1.43E+OO 2.87E+OO 

-;:P,=UC;-2'"'40-o- 3:;'.""79"'2:::8';:EC;-04~---__;2:?,06~1c_.4;;2;;;9---_4;,,10-;22~.857 O.OOE+OO 7.82E-01 1.56E+OO 
Pu-241 1.0565E_Ol 2,061.429 4,122.857 0.OOEC'.+OO=__~2'_;.1==8E;::+<J2~c------_:4",;.36;::E;::+<J~2c----_i1 
Pu-242 3.0911E-06 2,061.429 4,122.857 O.OOE+OO 6.37E_03 1.27E-02 
Ra-226 1.1081E-l0 2,061.429 4,122.857 O.OOE+OO 2.28E_o7 4.57E_o7 
.;R"'a'-'-22~8-----------'2"'.""'11~853'E-""'1=4------'2?',06:;_:;_:1.:.,.4""2;;_9----4;-:,1;C;22::..c;.857 O.OOE+oo 4.37E-ll 8.73E-ll 
Ru-l06 2.3621 E_o7 2,061.429 4,122.857 0.OOE~+OO~------o4c;.8~7"'E:_;-04;;;_---;9;:;.7:,;4"'E:_;-Q4;;;____11 
Se-79 1.2339E-05 2,061.429 4,122.857 O.OOE+OO 2.54E-02 5.09E_o2 

."S"'n-"'1;c-26=-- -cl;-':.0"'1;;:;94"'E"'"-;;050;---- 2;;',;c06"'1__;.4"'2;;-9----o-4,,,,122;;;:-,;.85,,,,7 O.ODE+OO 2.10E-02 4.20E_o2 
""So:-r-_;:OO:_--------I;c.6~9~3c:;2,;:E+OO-'-:?:c------____;2==,06~1c_.4;;2:;;9----4;'_,10-;2",2"".857 O.OOE+OO 3.49E+03 6.98E+<J3 
Tc-99 3.8056E_Q4 2,061.429 4,122.857 O.OOE+OO 7.84E-Ol 1.57E+OO 
Th-229 9.1252E-12 2,061.429 4,122.857 O.OOE+OO 1.8aE-oB 3.76E-oB 
=T::-:h-=-2:;;30:_--------=-I.;;_540=7,;:E-'-oB'7-------'2==,06~1::-.4;;2:;;9----4;'_,lc-:22~.857 O.OOE+OO 3.18E_o5 6.35E-05
Th-232 2.8937E-14 2,061.429 4,122.857 0.OOE:-'+OO~-----'5"'.9~7~E~-1~1:---_1'-'."'19~E'"-1~0;...-.-JJ 
TI-206 4.7272E-oB 2,061.429 4,122.857 O.OOE+OO 9.74E-05 1.95E_Q4 
U-232 1.2855E-07 2,061.429 4,122.857 O.OOE+OO 2.85E_Q4 5.30E_Q4 Thermal Power 
U-233 5.1470E-09 2,061.429 4,122.857 O.OOE+OO 1.06E-05 2.12E-05 Nominal Heat Bounding 
U-234 5.6069E-05 2,061.429 4,122.857 0.OOE~+OO.~--__;1'"'.1"'6"'E;_;-o:;;1;----__;2;".3"'I;;E'"'-0:;;1;___j1 Output Heat Output
U-235 -2.8881E-06 2,061.429 0.000 1.5'-E-02 9.22E_03 1.51E_o2 /Wattsl /Watts! 
U-236 1.6701E-05 2,061.429 4,122.857 O.OOE+OO 3.44E_o2 6.89E_o2 5.35E+01 1.07E+02 

-cU;-;-2:;>38;=- ___:-~9."'4"'194;;;;:::E:..;-09~---__;2:O,,06;;;:;_.;1__;.4"'2;;;9---___,_,~0.",000"" 1.75E_Q4 1.55E-04 1.75E_Q4 Total Total 
V-OO 1.6932E+OO 2,061.429 4,122.857 O.OOE+OO 3.49E+<J3 6.98E+03 
Other Radionuclides 3.58E+<J3 7.16E+<J3 
m. TeD\PIate SeIectiun Summllry, B"""" , Ilnd Checb 
Template Selection Summary 

From SFD Used Basis for Parameter Differences: 
Reactor Moderator: HEAVY WATER HEAVY WATER 

Fuel Cladding: ~M·~(606-=I"")'---t----'''-':A''L:cU:-;Mc=''----f 

BO~~E:'=~~I-----;:;:93:;c.08;;;U:;~O::I~=39;;--+-----;40-;;-:'t~":I;-;;OO:;;-----1 

Bumup Summary (MWd) Basis for bumup used in estimate:
 
FromSFD Estimated
 

Nomi"'):1 I 2.061.429 Nominal burmJp calculated from the heavy metal mass destroyed.
 
Sounding: 4,122.857 Boundilg bumup assumed to be twice nominal bumup.
 

Checks 
Estimated Bumupl

BumupMulti_ Given Bumup Estimated EOL HMlGlven EOL HM
 
Nominal:1 0.63
 I 1.011
 

Bounding: 1.26
 ,
Reactor shutdown, core removal, storage, shiPping or other date conflnmng that Irradiation ceased for fuel. 

~otal bumup for all fuel assodated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWd'MT). 
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OElSNF/REP-078 December 2003 
evision 1 PageC-221 

I 

I 
I Fuel Radionuclide Inventory Worksheet 

I. Fuel and T~~ Infonuation Estimated 
Fuel Name: HFEF FISSION CHAMBERS 'Fuel decay start date: 1994 Canister usage: 

SNFID#: 894 Estimates as of: 2010 18"x10' 
Fuel Units & Doser: 1 - UNKNOWN Template: TRIGA-SS (lW/U-Zrx, SST, 10 to 20%, U) I 0.01 I 
Heavy Metal Mass: BOL: ; EOL:24.35kg 'Template Bumup(MWd): 6.65 
ROD Storage SlIe: INEEL Template BOL Heavy Metal Mass (MT): 0.000195 

Template Decay Time: 15 years 

.&timates m Xo x. b Yo Y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 1.9744E-09 23,240.106 23,240.106 O.OOE+OO 4,S9E-OS 4,S9E-OS Avg, MeV 

m-241 2.81S0E-03 23,240.106 23,240.106 O.OOE+OO 6,54E+Ol 6.S4E+Ol 0.0150 2.636E+15 
m-242m 1,3501E-06 23,240,106 23,240,106 O.OOE+OO 3,14E-02 3.14E-02 0.0250 5.510E+14 

Am-243 1.4761E-07 23,240.106 23,240.106 O,OOE+OO 3.43E-03 3.43E-03 0.0375 4.757E+14 
C-14 1.2854E-04 23,240,106 23,240,106 O.OOE+OO 2,99E+OO 2.99E+OO 0.0575 5.104E+14 
CI-36 2,8120E-06 23,240.106 23,240.106 O.OOE+OO 6.54E-02 6.54E-02 0.0850 3.087E+14 
Cm-243 1.407SE-07 23,240.106 23,240.106 O,OOE+OO 3.27E-03 3.27E-03 0.1250 2.022E+14 
Cm-244 1.1S70E-06 23,240.106 23,240.106 O,OOE+OO 2.69E-02 2.69E-02 0.2250 2.643E+14 
Co-60 3.4481E-01 23,240.106 23,240.106 O.OOE+OO 8,01E+03 8.01E+03 0.3750 1.172E+14 
Cs-l34 3,1474E-03 23,240,106 23,240,106 O.OOE+OO 7,31E+Ol 7.31E+Ol 0.5750 1.901E+15 
Cs-l35 3.2195E-OS 23,240.106 23,240,106 O.OOE+OO 7,48E-Ol 7,48E-Ol 0.8500 2.405E+13 
Cs-137 2.1880E+OO 23,240.106 23,240.106 O,OOE+OO 5,08E+04 S.08E+04 1,2500 6.028E+14 
Eu-l54 6.8647E-03 23,240.106 23,240.106 O.OOE+OO 1,60E+02 1,60E+02 1.7500 5.744E+11 

u-155 7,2481E-03 23,240,106 23,240,108 O.OOE+OO 1.88E+02 1.88E+02 2.2500 3.625E+09 
e-5S 5,3744E-02 23,240.106 23,240.106 O.OOE+OO 1.25E+03 1.25E+03 2.7500 4.108E+07 

H-3 6.3414E-03 23,240,106 23,240,106 O.OOE+OO 1.47E+02 1.47E+02 3.5000 2.326E+06 
-129 7,3684E-07 23,240.106 23,240.106 O,OOE+OO 1.71E-02 1.71E-02 5.ססOO 1.212E+04 
r-SS 1.3236E-01 23,240.106 23,240,106 O.OOE+OO 3,08E+03 3,08E+03 7.ססOO 1.370E+03 

Np-237 1,2504E-06 23,240,106 23,240.106 O,OOE+OO 2.91E-02 2.91E-02 11.ססOO 1.559E+02 
a-231 S.9774E-09 23,240.106 23,240.106 O.OOE+OO 1,39E-04 1.39E-04 
b-21 0 3.3534E-14 23,240.106 23,240,106 O.OOE+OO 7,79E-10 7.79E-l0 
m-147 1,5002E-Ol 23,240.106 23,240.106 O,OOE+OO 3.49E+03 3.49E+03 
u-238 9.5970E-Q4 23,240,106 23,240,106 O,OOE+OO 2.23E+Ol 2.23E+01 
u-239 5,5278E-03 23,240,106 23,240.106 O,OOE+OO 1.28E+02 1.28E+02 
u-24O 2,1248E-03 23,240.106 23,240,106 O,OOE+OO 4,94E+Ol 4,94E+Ol 
u-241 6.3023E-02 23,240,106 23,240.106 O,OOE+OO 1.48E+03 1.48E+03 
u-242 2,3128E-07 23,240.106 23,240,106 O.OOE+OO 5,37E-03 5,37E-03 

Ra-226 1.6346E-13 23,240.106 23,240,106 O.OOE+OO 3.80E-09 3,80E-09 
a-228 2,3173E-l0 23,240.106 23,240.106 O,OOE+OO 5,39E-Q6 5.39E-Q6 

RU-l06 9.5038E-OS 23,240.106 23,240,106 O.OOE+OO 2,21E+OO 2,21E+OO 
e-79 1.3017E-05 23,240,106 23,240.106 O,OOE+OO 3,03E-Ol 3,03E-01 
n-126 1.2165E-05 23,240.106 23,240.106 O.OOE+OO 2.83E-ol 2.83E-ol 
r-90 2.OS41E+OO 23,240.106 23.240.106 O.OOE+OO 4.77E+04 4.77E+04 
e-99 4.4241E-04 23,240,106 23,240.106 O.OOE+OO 1.03E+Ol 1.03E+Ol 
h-229 2.5218E-10 23,240.106 23,240.106 O.OOE+OO 5.86E-06 5_86E-Q6 
h-230 3.3654E-11 23,240,106 23,240,106 O,OOE+OO 7.82E-07 7.82E-07 
h-232 2.5278E-l0 23,240,106 23,240.106 O.OOE+OO 5.87E-06 5.87E-06 
1-208 1.6511E-oB 23,240.106 23,240.106 O.OOE+OO 3.84E-Q4 3.84E-Q4 
-232 4.4722E-oB 23,240.106 23.240.106 O.OOE+OO 1.04E-03 1.04E-03 Thermal Power 
-233 1,2209E-07 23,240.106 23,240.106 O.OOE+OO 2.84E-Q3 2.84E-03 Nominal Heat Bounding 

U-234 1.8662E-07 23,240.106 23,240.106 O,OOE+OO 4.34E-03 4.34E-03 Output Heat Output 
-235 -2.6194E-Q6 23,240.106 0,000 2.10E-02 O.OOE+OO 2.10E-02 /Watts\ /Watts\ 
-236 1.2693E-OS 23,240.106 23,240.106 O.OOE+OO 2.95E-Ol 2.95E-01 7_09E+02 7.09E+02 
-238 -3.6331 E-oB 23,240,106 0.000 1.31E-02 1.22E-02 1.31E-02 Total Total 
-90 2.0541E+OO 23,240.106 23,240.106 O.OOE+OO 4.77E+04 4.77E+04 
ther Radionuelides 5.03E+04 5.03E+04 

m. Temolate Sele<:fion Su$nlano, »_ .~nd CbeCl<s 
emplate Selection Summary 

FromSFD Used Basis for Parameter Differences:
 
Reactor Moderator: LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE This Template was used for the following reasons:
 

Fuel Cladding: UNKNOWN SST Th~ fuel matches on all pammete.. except cladding (SST ~ con"'IVative) and enrichment (unknown). 
BOl HM Constituents: UMETAL U 

BOL Enrichment 0/.: 10t02O 

urnup Summary (MWd) Basis for bumup used in estimate: 
From SFD EstImated 

Nomlnal:1 I 23,240,106 Nominal bumup set equal to bounding bumup.
 
Boundlng:1 23,240.106 Bounding bumup estimated by assuming BOl heavy metal mass was twice EOL.
 

hecks 

Estimated Bumupl 
BUmUD Mu1tiD11er Given Bumup Estimated EOl HMlGlven EOl HM 

Nomlnal_ 14.00 1.781 
Bounding: 14.00 

Reactor shutdown. core removal. storage, shipping or other date confrnning thai irradiation ceased for fuel. 

olal bumup for all fuel associa1ed with this worksheel must be clvided by BOL heavy melal mass to gel specific bumup values (MWdlMT). 



Fuel Radionuclide Inventory Worksheet 
I. Fuel and Tet11jJlate lnformation Estimated 

Fuel Nomo: HFIR (INNER) 1Fuel decay start date: 1986 Canister usage: 
SNF 10 'I: 1083 Estimates as of: 2010 lS"xl0' 

Fuel Units & Desc:T: 59 - 171 CURVED PLATES Template: ATR (Ught Water, Alum., 60 to 100%, U) 19.67 
Heavy Metal Mas., BOl=162.19k9 ; EOl=125.22k9 "Te:nplate Bumup(MWd):
 367.2 
ROD Storage Site: SRS Template BOl Heavy Metal Mas. (MT):
 0.00116689 

7emplate Decay Time:
 20 years 

ll. Estimates m x. b y. y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding)

"7A"'e.-..,,22='7'-,- 6~.63~13E-l 0 37,303.9''=3O7-__--,7~4~~,607.860 O.OOE+OO 2.47E:o---'::05"----__--=4:::.95E--"0",5_+....::A",,,Y9' MeV 
-';;AA::cmmc..:22;o447;21:-m,---------4':'2·.':::00602~42:::9"EEo-~0;;'37o-----::3"'7S,3O=3.':::9;o3O;:__--___=747';o60;;'7"".a6l1.~~_-_ o.OO~~-.~_-_ -_-_7-_.48E-KJl 1.5010+02 0.0150;;:- 7;'-.S;;:7,;:5:;E+c..1;o-5

37,303.930 74,607.860 O.OOE+OO 1.58E-02 3.17E-Q2 0.0250 1.638E+15 
Am-;'243=- -;c1.c;48~99~Eo--Q6;;;:;__---____;;3"'7S,303=.':::9;o3O;:__--___=7470,607.860 O.OOE+OO 5.56E-02 1.11 E-Ol 0.0375 1.428E+15 
(;:14 51·.73113524EE:-c:03"92:----:o:37"',:o:30=.3;;.:.9=.3O:::o------c7=-4o,-,60::::-:::7.?60 __ O.OOE+OO 2.13E-04 4.26E-04 0:c.05"'7,~5:---_----='91.."'53024::5::::EEc'++.:.::.1145 
CI-36 37,303.930 74,607.860 o.OOE+OO 4.90E-28 9.79E-28 0.0850 
Cm-243 1.6443E-07 37,303.930 74,607.860 O.OOE+OO 6.i3E-03 1.23E-Q2 0.1250 6.256E+14 
Cm-244 2.9330E-05 37,303.930 74,607.a6iJ---------O:-ooE+oo 1.09E-KJO 2.19E+OO 0.2250 7.977E+14 
Co-60 5.3186E_Q6 37,303.930 74,607.860 O.ooE-KJO 1.98E-Ql 3.97E-Ol 0.3750 3.472E+14 
Cs-l34 3.1563E-03 37,303.930 74,607.860-- 0.00E+OO~------'1c.,.1::c8::::E~-KJ=:2c____---'2"'.35=E~-KJ=:2c____--jf--'0"'.5'=7"'50'-,---....:5::=:664E+15 
Cs-l35 3.4477E_Q6 37,303.930 74,607.860---0:00E+oo 1.29E-Ol 2.57E-Ql 0.8500 9:576E+13 
Cs-137 2.0313E+OO 37,303.930 74,607.860 O.OOE+OO 7.5aE+04 1.52E-KJ5 1.2500 5.468E+13 
Eu-l54 2.4513E-02 37,303.930 74,607.860 O.OOE+OO 9.14E-KJ2 l.83E-KJ3 1.7500 2.510E+12 
Eu-155 4.8175E-03 37,303.930 74,607.860 0.00['..00 1.ME-KJ2 3.59E-KJ2 2.2500 2.202E+08 

.;.F;'-e"'-5:::5 --:1~.2~3"'97~E=--~04=--------=3=.7:o::,3O~3:-.o.9::::307-----,7~4",,60:c.:7.860 O.OOE+OO 4.62E-KJO 9.25E-KJO 2.7500 1.245E+08 
H-3 4.5697E-03 37,303.930 74,607.860 O.OOE+oo 1.70E-KJ2 3A1E-KJ2 3.5000 5.719E+05 

.;.1-,.:1"'29::-- 7"'.O?5300E-Q7 37,303.930 74,607.860 O.ooE+OO 2.81 E-Q2 5.62E-Q2 5.0000 3.233E+04 
"'K;':r-c':85"'_~;_-------;:;lc.~08c50E-Ol 37,303.930 74,607:-860 -o.-oOE+OO 4.05E-KJ3 8.09E-KJ3 7.0000 3.569E+03 
Np-237 9.5561E-OB 37.303.930 74,607.860 O.OOE+OO 3.56E-Ol 7.13E-Ql 11.0000 4.000E+02 
Pa-231 2.0359E-Q9 37,303.930 74,607.860 O.ooE+OO 7.59E-05 1.52E-Q4 
Pb-21 0 4.9728E-ll 37,303.930 74,607.860 O.OOE+OO 1.86E_Q6 3.71E-Q6 

-Pm-147 4.8502E-Q2 37,303.930 74,607-:-860 O.OOE+OO 1.81E-KJ3 3.62E-KJ3 
Pu-238 1.8254E-Q2 37,303.930 74,607-:-860 O.OOE+OO 6.81 E-KJ2 1.36E-KJ3 
Pu-239 4.2810E-Q4 37,303.930 74,607.860 O.ooE+OO l.60E-KJl 3.19E-KJl 
Pu-240 2.4368E-Q4 37,303.930 74,607.800 -o.-oOE+OO 9.09E-KJO 1.82E-KJl 
Pu-241 3.3415E-Q2 37,303.930 74,60i860 O.OOE+OO 1.25E-KJ3 2.49E-KJ3 
Pu-242 3.6329E-07 37,303.930 74,607.860 O.ooE+OO 1.36E-Q2 2.71E-Q2 
Ra-226 2.2854E-l0 37,303.930 74,607.860 O.ooE+OO 8.53E-OB 1.71E-Q5 
Ra-228 1.2426E-14 37,303.930 74,607.860 O.OOE+OO 4.64E-l0 9.27E-l0 
Ru-1OB 6.3589E-OB 37,303.930 74,607.860---0-.001;+00 2.37E-Ql 4.74E-Ql 
Se-79 1.2933E-Q5 37,303.930 74,607.000---0-.ooE+oo 4.82E-Ql 9.65E-Ql 
Sn-126 1.1574E-Q5 37,303.930 74,607.860 O.ooE+OO 4.32E-Ol 8.64E-Ql 
Sr-90 1.9248E-KJO 37,303.930 74,607.860---0-.ooE-KJO 7.18E+04 1.44E-KJ5 
Te-99 4.2239E-Q4 37,303.930 74,607.860 O.OOE-KJO 1.58E-KJl 3.15E-KJl 
Th-229 5.0953E-12 37,303.930 74,607.860 O.ooE+OO 1.90E-07 3.80E-07 
Th-23O 4.1885E-Q8 37,303.930 74,607.860 O.OOE+OO 1.56E-Q3 3.12E-03 
Th-232 1.9270E-14 37,303.930 74,607.860 0.001;+00 7.19E-l0 1.44E-Q9 
TI-208 4.6024E-Q8 37,303.930 74,607.860 O.OOE+OO 1.72E-03 3.43E-Q3 
U-232 1.2582E-Q7 37,303.930 74,607.860 O.OOE+OO 4.69E-03 9.39E-03 Thermal Power 
1):233 2.5825E-Q9 37,303.930 74,607.800-----O:-00E+oo 9.63:e:E=---:::05'=- 1:..:.~93:e:E=--Q47'----1INominal Heat Bounding 
U-234 1.8450E-Q4 37,303.930 74.607.860-----O'ooE+oo 6.88E-KJO 1.38E-KJl Output Heal Output 
U-235 -2.7235E-Q6 37,303.930 0.000 ~~-3-.26E-Ol 2.25E-Ql 3.26E-Ql /Waltsl /Wattsl 
U-236 1.5493E-Q5 37,303.930 74,607.860---0-.00E+oo 5.78E-Ql 1.16E+OO 8.89E+02 1.78E+03 
U-238 -4.2851E-Q9 37,303.930 0.000 3.74E-03 3.58E-03 3.74E-Q3 Total Total 
Y-90 1.9254E-KJO 37,303.930 74,607.860---cJ.'ooE-KJO 7.18E+04 1.44E-KJ5 
Other Radionuelldes 7.21 E+04 1.44E-KJ5 
ID. TempIa~8eIectiooS_ry.& 

Template selection Summary 
From SFD Used Basis for Parameter Differences: 

Reactor Moderator: UGHTWATER UGHTWATER 
Fuel C1addi.9:t---7Al:CU"'M7-:::(606=::1:-:-)---+--e-"'-:A-;-l:':UM;:-cc.:...--1 

BO~~~=;:.."':::f----;:93"'..:c~4083-;;30,,80:1::1;---I---:60:;;-:'t~":1;;;00:;;------f 

Bumup Summary (MWd)Z Basis for burnup used in estima~: 

FromSFD Estimated 
Nominal: 37,303.930 35.010.739 Nominal oomup taken dredly from 8FD (converted to MWd). 

Bounding:1 74.607.860 Bounding bumup assumed to be twice nominal bumup. 

Checks 
EstlmatedBumupf

Bumup Multiplier Given Bumup Estimated EOl HMlGlven EOl HM 
Nominal:1 0.73 0.94 I 1.001 

Bounding: 1.46 ,
Reactor shutdown. core removal. storage. shipping or other date confinnng that Irradiation ceased for fuel. 

2Total bumup for all fuel associated with this woriffiheet must be divided by BOL heavy metal mass to get specific bumup values (MWd'MT). 
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Fuel Radionuclide Inventory Worksheet 

I. Fuel and Templalo1 Information Estimated 
Fuel Name: HFIR (INNER) 1Fuel decay start date: 1986 Canister usage: 

SNFID#: 103 Estimates as of: 2010 18"x10' 
Fuel Units & llescr: 437 - 171 CURVED PLATES Template: ATR (Ught Water. Alum.• 60 to 100'%, U) 145.67 
Heavy Metal Ma••: BO[.,,1201.31k9 : EO["'929.37kg 'Template Bumup(MWd): 367.2 
ROO Storage Site: SRS Template BOl Heavy Metal Ma•• (MT): 0.00116689 

Template Daeay Time' 20 yaalS 

B.Estimates m x" Xb b y" Yb Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 6.6313E-l0 276,301.990 552,603.980 O.ooEtOO 1.83E-04 3.66E-04 AV9·MaV 
Am-241 2.0060E-03 276.301.990 552,603.980 O.ooEtOO 5.54E+02 1.11E+03 0.0150 5.833E+16 
Am-242m 4.2429E-Q7 276,301.990 552.603.980 O.ooEtOO 1.17E-Ol 2.34E-Ol 0.0250 1.213E+16 
Am-243 1.4899E-OB 276,301.990 552,603.980 O.ooEtOO 4.12E-Ol 8.23E-Ql 0.0375 1.058E+16 
C-14 5.7135E-Q9 276,301.990 552,603.980 O.ooEtOO 1.58E-03 3,16E-03 0.0575 1.133E+16 
CI-36 1.3124E-32 276,301.990 552,603.980 O.ooEtOO 3.63E-27 7.25E-27 0.0850 6.848E+15 
Cm-243 1.6443E-Q7 276,301.990 552,603.980 O.ooEtOO 4.54E-02 9.09E-02 0.1250 4.634E+15 
Cm-244 2.933OE-05 276,301.990 552,603.980 O.ooEtOO 8.10EtOO 1.62E+Ol 0.2250 5.909E+15 
Co-50 5.3186E-06 276,301.990 552,603.980 O.ooEtOO 1.47EtOO 2.94EtOO 0.3750 2.572E+15 
Cs-l34 3.1563E-Q3 276,301.990 552,603.980 O.ooEtOO 8.72E+02 1.74E+03 0.5750 4.196E+16 
Cs-l35 3.4477E-OB 276,301.990 552,603.980 O.ooEtOO 9.53E-Ol 1.91EtOO 0.8500 7.093E+14 
Cs-137 2.0313EtOO 276,301.990 552,603.980 O.ooEtOO 5.61E+05 1.12E+06 1.2500 4.050E+14 
EU-154 2.4513E-02 276,301.990 552,603.980 O.ooEtOO 6.77E+03 1.35E+04 1.7500 1.859E+13 
Eu-155 4.8175E-03 276,301.990 552,603.980 O.ooEtOO 1.33E+03 2.66E+03 2.2500 1.631E+09 
Fe-55 1.2397E-04 276,301.990 552,603.980 O.ooEtOO 3.43E+Ol 6.85E+Ol 2.7500 9.218E+OS 
H-3 4.S697E-03 276,301.990 552,603.980 O.ooEtOO 1.26E+03 2.53E+03 3.5000 4.236E+06 
1-129 7.5300E-07 276,301.990 552,603.980 O.ooEtOO 2.08E-Ol 4.16E-Ql 5.0000 2.394E+05 
Kr-85 1.0850E-Ql 276,301.990 552,603.980 O.ooEtOO 3.ooE+04 6.ooE+04 7.0000 2.644E+04 
Np-237 9.5561E-OB 276,301.990 552,603.980 O.ooEtOO 2.64EtOO 5.28EtOO 11.0000 2.963E+03 
Pa-231 2.0359E-09 276,301.990 552,603.980 O.ooEtOO 5.63E-04 1.13E-03 
Pb-21 0 4.9728E-ll 276,301.990 552,603.980 O.ooEtOO l,37E-05 2.75E-05 
Pm-147 4.8502E-02 276,301.990 552,603.980 O.ooEtOO 1.34E+04 2.68E+04 
Pu-238 1.8254E-Q2 276,301.990 552,603.980 O.ooEtOO 5.04E+03 1.01E+04 
Pu-239 4.2810E-04 276,301.990 552,603.980 O.ooEtOO 1.18E+02 2.37E+02 
PU-240 2.4368E-04 276,301.990 552,603.980 O.ooEtOO 6.73E+Ol 1.35E+02 
Pu-241 3.3415E-Q2 276,301.990 552,603.980 O.ooEtOO 923E+03 1.85E+04 
Pu-242 3.6329E-07 276,301.990 552,603.980 O.ooEtOO 1.ooE-Ol 2.01E-Ql 
Ra-226 2.2854E-l0 276,301.990 552,603.980 O.ooEtOO 6.31E-Q5 1.26E-04 
Ra-228 1.2426E-14 276,301,990 552,603.980 O.ooEtOO 3.43E-09 6.87E-09 
Ru-1OB 6.3589E-OB 276,301.990 552,603.980 O.ooEtOO 1.76EtOO 3.51EtOO 
5e-79 1.2933E-Q5 276,301.990 552,603.980 O.ooEtOO 3.57EtOO 7.15EtOO 
5n-126 1.1574E-05 276,301.990 552,603.980 O.ooEtOO 3.20EtOO 6.40EtOO 
5r-90 1.9248EtOO 276,301.990 552,603.980 O.ooEtOO 5.32E+05 1.OBE+06 
Te-99 4.2239E-04 276,301.990 552,603.980 O.OOEtOO 1.17E+02 2.33E+02 
Th-229 5.0953E-12 276,301.990 552,603.980 O.ooEtOO 1.41E-06 2.82E-06 
Th-23O 4.1885E-oB 276,301.990 552,603.980 O.ooEtOO 1.16E-Q2 2.31E-Q2 
Th-232 1.9270E-14 276,301.990 552,603.980 O.ooEtOO 5.32E-09 1.OBE-oB 
TI-208 4.6024E-oB 276,301.990 552,603.980 O.ooEtOO 1.27E-Q2 2.54E-Q2 
U-232 1.2582E-Q7 276,301.990 552,603.980 O.ooEtOO 3.48E-02 6.95E-02 Thermal Power 
U-233 2.5825E-09 276,301.990 552,603.980 O.ooEtOO 7.14E-04 1.43E-Q3 Nominal Heat Bounding 
U-234 1.8450E-04 276,301.990 552,603.980 O.ooEtOO 5.10E+01 1.02E+02 Output Heat OutPut 
U-235 -2.7235E-06 276,301.990 0.000 2.42EtOO 1.67EtOO 2.42EtOO /Watts) /Wattsi 
U-236 1.5493E-05 276,301.990 552,603.980 O.ooEtOO 428EtOO 8.56EtOO 6.59E+43 1.32E+04 
U-238 -4.2851 E-Q9 276,301.990 0.000 2.77E-Q2 2.85E-Q2 2.77E-02 Total Total 
V-90 1.9254EtOO 276,301.990 552,603.980 O.ooEtOO 5.32E+05 1.OBE+06 
Other Radionuelides 5.34E+05 1.07E+06 
m. TernPlate~s..n-n', ,.nd Cbe!;l<s 
Template Selection Summary 

FromSFD Used Besis for Parameter Differences: -_: UGHTWATER UGHTWATER 

Fuel Cladding: ALUM (6061) ALUM 
BOl HM Conatituents: U30S U 

BOL Enrichment %.: 93.1408311 60 to 100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
From SFD Estimated 

Nominal: 276,301.990 257.537.285 Nominal blImup takan directly from sFD (converted to MWd). 
Bounding:1 I 552.603.980 Bounding bumup assumed to be twice nominal bumup. 

Checks 

&timated Bumupl 
Bumup Multiplier Given Bumup Estimated EOl HMlGlven EOl HM 

Nominal: 0.73 0.93 I 1.001 
Boundlng:1 1.46 ,

Reactor shutdown. core removal. stomge, shipping or other dale confnTmng that Irradiation ceased for fuel.
 

2Total bumup for afl fuel associated with this worksheet must be divided by SOL heavy metal mass to get specific bumup values (MWd'MT).
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and Template Information Estimated 

Fuel NaJn3: HFIR (OlJTER) 'Fuel decay start date: 1986 Canister usage: 
SNFID#: 707 Estimates as of: 2010 24"x10' 

Fuel Units & Oeser: 59 - 369 CURVED PtATES Template: ATR (Ugh! Water. Alum.. 60 to l<mo. U) 19.67
 
Heavy Metal Mass: BO~24.68k9 ; EOl.=351.81k9 2yemplate Bumup(MWd): 367.2
 

ROO Storage Sit>: SRS Template SOL Heavy Metal Ma•• (MT): 0.00116689
 
Template Decay Time' 20 years
 

n. Estimates m b y" y. Gamma Sources 
Photon Tolal 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonsfsec 
Radionuelide Template Fuel Bumup (MWd)2 Bumup (MWd)2 (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 6.6313E-10 97.675.50:=3---719~5,,:,3~:5::;:1.006 O.OOEtOO 6.48';OE,-:-0~5;o-__-;lc;.30~E,,-04=-it-----,A,:V:,:g.:::Me~V-__---;==-=
-'oA",m.:..-2~4",1:--- =2~.0060--=,o;Eo--Q",3~__--,9~7""6~7=5",.5",0,,,3- 1"9",5""3,,,5~1.006---0.00E'"'tOO~----_-_---=----,,1.,,,96-:.E=+O--=2,-__ ____,3::o.",92::oE=+O,=2,--_+_-,0",.0-:1_=50~----=2:.:.06~2~E",+--,16::. 
-,;Ac::m"--~24~2~m"------_-----o4":.2",4~29,,,E=-_;;0,,,7-------:9,,7;c,6,,7;::5,,:.5",0:=3---.;;19~5:.::,3~5c:-'1.006---0~OOE+OO 4.14:;:Eo..;-0~2e-----__;;8,;.2;::9;OE_;-Q;::2'--__jf-_co:c_.0~2::;50;:____-----;;4;,:.288c:-:;E=+0..;1-;-5 
Am-243 1.4899E-06 97,675.503 195,351.600--- O.OOE+OO 1.48c:-';EC'-Q,,1:___----':'2:.:.9'=1~E_;-Q-:1c___jf---'O::..03=7_=5~--_c3c:.7:::40:::E::.+:.-:1-::.5 
-;C""-1"'4;;- ::.5."'7_ocl35~Eo..;-Q~9:___--____;9"'7,:;,6"'7_;_5._::.50"'3:;___--_oc19;;;5:.::,35~:71.006 O.OOEtOO 5.58~E~-04~--___,1iC_.~12~E~-0:23;_--II-__:O"'.05~7c5;_--_c4"'.006~.;:E::.+~15 
-;C"I--"36~=_------~1"'.3:-;1::.24:::E=-_;;3=2-----'9~7;C,6~7;::5":.5O~3--_.;;195~,35=1~".006:""_;;-=====0~710E+OO 1.28_::.EC'-2~7;_--__;;2'>.5,,6~E_;-2"'7c___jf--0::..085=_:_0---_c2C:.4c.:2~lE=+,-:1-;-5 
-;Ccm:---;c243~---------;c1.';';6443""''''Eo..;-0'''7c---____;9'''7,:;,6'''7_;_5._::.503~--__ic195~,3~5",,1 ..006 O.OOE+OO 1.61'-2E;..:-O::o2o--___c3~."'21~Ec--Q~27-_jf---'O'c.1;.=2_:_50~---_c1"_.6=38::E=-+"",15 
-;C"'m"--="244-:--:-- -"'2';.9;::330~E=-_;;05~---C'9,,7;C,6,,7;::5":.5"'0:=3--_.;;195~,3=5c;l".000;,::·- O.OOE+OO 2.86~E"'tOO~---::.5."'7_"3E~+OO~:_____jf-_co:c_.22~50;:___--___;2c_;.0"'8_:_9E"'+o..;1_:_5 
-;C~o-6O=.C7__-------=5.:o.3'=1_=86~:E=-_=06_=__---..'9=7"',6o;7"'5"'.5~0"'3---"'19=5~,3=5""1.006---0.00E+OO 5.19'=Ec-_Q==1~--~1"'.04=E.:.+OOo=--U- _ _=0._=37:::50:::.__-----'9"_.09=2~E+'-1'_=_4 
-;C;=S__:-1c;:34,;:------------;;-3.';15';c63~Eo..;-03"""---__:9"'7,:;,6"'7_;_5._::.50"'3:;___--_oc19;;;5:.::,3~5~1,.600,,~E+OO 3.08'liE~+O;;:2:=__--..'6;c..1~7;;E~+O;;:2:=__--II-__:O"'.5"'7:50c~--_c1"'.48~3E"'+'_:;1-;-6 
-3g"':__':~c;:;S=7-------;:.3.:=:44""77=E..'-06"""----;9"'7"',6:=7=-5.===50=:3o----.c:19o;5":,3=5~1,.006= O.OOEtOO 3.3"'7i=E_c-0"'1~--..,;6c;.7"'4"'E'-:-0"'1~__jf_-..:;0:.:.8_:_5OO.:::.__--__:2c.;.50_:_7:::E",+-:--;-14 
""E"'U--:-1c;:54~-------'2;;'2·.-';0345"11;033"'EE"'tOO_Q~2:---------;9"'7,:;,6"'7-;-5._;_50"'3:;___--_oc19~5C';,35~1';;.00?~OEtOO 1.98E+05 3.97E+05 11 ..27500500 1.432E+14 
~::-:'-;:-_---____:~=~:=_----9"'7::',6"'7:::5:.::.5~0"'3:___--_:_195=,3:::5"'1".0;;;;06c O.OOEtOO 2.39E+03 4.79E+03 6.573E+12 

-=-E;eUc,-1;.=55"'--------.:'4"'.8'=1-:-75=E::.-Q="3-----'9=7"',6=7"'5"'.5~0'"3 1"'95~,3~:51.006-O:-00E+OO 4.71E+02 9.41E+02 2.2500 5.766E+08 
Fe-55 1.2397E-04 97,675.503 195,351.006 O.OOE+OO 1.21E+01 2.42E+01 2.7500 3.259E+08 
7H'-'-3~--------__=4.'=56~9=7-=EC'-03=------:9~7"',6=7=_5._=50~3o__--"'195=",3"'5"-1:.006=~---=0'?'.OOEo-,tOO=-------=4'-'.46=E"'+O=2'---..::8C'.9"'3"=E"'+O=2'-__jf_--:3c.;.5000=:___---:':--.4-:-98-:::E::.+06~ 
71-"'1=29~_---------"7"'.5300:::::::=E='--"07'-----..::9=7=",6=7"'5"'.5O~3---1"'9~:5"",351.006 O.OOE+OO 7.35E-02 1.47E-01 57.. oooooooo:o::----8=-.-:-464~E:"+04':'7-
-:-K'C-r--=:85= -:-1._::.06=5O~EC'-0"'lc_--____:;9"'7'>,6=7_;_5.-:-50~3:;___--.c:195=",35~-::;:1.006 --------O:-OOEtOO 1.06E+04 2.12E+04 9.346E+03 
-=N;tp-'-'2=3,,7 ~9"'.5:-=5-:-61='E=-Q6~-----'9=7=",6=7"'5.:o.5O~3---1",9=5~,35=.1:.006= O.OOE+OO 9.33E_Q1 1.87EtOO 11.0000 1.047E+03 
-=P"'a-=-2;::3-:-1 _"2.-:-03:;;5~9:;:Eo..;-Q=9'----____:;9:=7S,6=7;='5.,o,5O~3:;___- _ _ocl95~,3"'5~1:.=006_;;; O.OOEtOO 1.99E-Q4 3.98E-Q4 
-=P,_lr.':2"-1"'0~------_-_:_4."=9_='72=8"'Ec--1"'1---'-----'9=7"',6=7-"5._"5O~3o__--.:.195~,3~:5:.:.1.006 O.OOEtOO 4.86E-Q6 9.71E-Q6 
-=PC'm"'-1"'4;;-7 4-:-.-:-85"'0"'2:;:Eo..;-Q;;;2:___--____:;9"'7S,6"'75_;_._;_50"'3:;______oc19~5C';,3,,5~1.006--0-.00E+OO 4.74"E~+O.;;3~--_c9"'.'ic47:;;E"'+O.;;;;.3--11 
-=PpC'Uu_;:22:=383-"9-------71.-:-82~54~EC'-Q"'2:---------:;9"'7S,6=75~.-:-50~3:;___--.;;19~5"',35~1:;:.006_:_:---o.-OOE+oo 1.i8E+03 3.57E+03 
-=-"~_=__--------=4."'28~1=0_::.EC'-Q4~---_;9~7"',6~7~5."'503o=----'-'19=5~,35=.-1.. ~006 O.OOEtOO 4.18E+01 8.36E+01
-=PC'U-=-2:-;400,- 2;c.-:-4368=~E--:-Q4;-:-----_;9=7S,6=75;='.-:-50~3:;___--.;;195~,3"'5_:_1,.=oo6=-- 0.OOEo,_tOO~----;;2,:_;.38~E+O-'-;;;;lo----;4;'-;.7:;;6"'E-'-c+O;;;1;___j1 
-=PC'u_;-2:-;4-:-1-------~3.'=34"'1:::5:=E..:;-Q"'2:---____:;9:=7"',6=75"'.'=5O~3:;___-_~195~,:3"'5c:-1.006: -O:-OOE"'tOO~-----'3"'.2=6"=Eo,_+O"'3o__---c6='.5"'3:::E:,.c+O"'3o___j1 
Pu-242 3.6329E_Q7 97,675.503 195,351.066--O:00E+oo 3.55E_Q2 7.10E_Q2 
-=Ra=-c-22~6-------':'2.=2854=:=E'c-1c,00'---____:;9:=7''',6=75'''.-:-503:?.:----:c19~5"',35~1:;:.006=_:.---:::0.'=OO~EO'tOO~-----'2C'.2"'3;;:E"'-Q5"""--___,4"'.-:;46~Eo--05~-I1 
-=Ra;=-22~8-----_--~1.=24~26o=E,..:-1~4---____:;9~7"',6=75"'."'503~----'-'19=5~,35=.-1 ..006~~---~0.OOEtOO 1.2~,1-,;EC'-Q",9,-----,2cc·43~E;..:-09~----11 
-=R"'u'=-1:;:06-=-- 6':'.-:-358~9::::EC'-06:::.__---_;9=7';,6=75=-.c;:.50~3:;___--.;;19~5"',35;-:71.;006 O.OOEtOO 6.21 E-01 1.24E+OO 
"'S::'e-...:7-:::9-=- --,"1."'2933:=.:=E..:;-Q5=-- _;9=7"',6=75"'.'=503~---:c195=",35=.-1 .. :?;-006 O.OOEtOO 1:26EtOO 2.53EtOO 
Sn-126 1.1574E_Q5 97,675.503 195,351.006 O.OOEtOO 1.13EtOO 2.26EtOO 
~S"-r--:::90~-------17.92=48o::=E"'tOO:7----_;9~7"',6=75"'."'50~3o__--~19520'3",5,,-,;1.006 O.OOEtOO 1.88E+05 3.76E+05 
Tc-99 4.2239E-Q4 97,675.503 195,351.006 O.OOEtOO 4.13E+01 8.25E+01 
Th-229 5.0953E-12 97,675.503 195,351.006 O.OOE+OO 4.98E_Q7 9.95E_Q7 
.,;T"'h-:o:2;;-30~------_-4~.~1885~:;:E"'-oB:7_----;9"'7"',6"'75~.~503~----;.:1952;,3;,5:0-1.,,,,,006 O.OOEtOO 4.09E-03 8.18E-03 
Th-2:::30,-2 _:_1:;:.92;c7:o-;0;;:Eo..;-1~4:___--____;9::;7,:;,6"'7=-5.~5:::03::---_:_195~,35~1 ..=006:;c;;_---;;c:0.OOE"'tOO~---1"'.88~Eo..;-0~9:___--_c3~.7;;;6~E"'-Q;;;9:;___ II 
11-208 4.6024E_oB 97,675.503 195,351.006 O.OOEtOO 4.5OE-03 8.99E-03 
U-232 1.2582E_Q7 97,675.503 195,351.006 O.OOEtOO 1.23~E~-Q:;:;2;_--~2-:.;.46::;;;E-Q""27----1I==~Ti_ihe::::rma~;.;1 p~o::w,:,:e=r==-
U:233 2.5825E-09 97,675.503 195,351.006 O.OOE+OO 2.52E-Q4 5.04E-<l4 Nominal Heat Bounding 
U-234 1.8450E-Q4 97,675.503 195,351.006 O.OOEtOO 1.80E+01 3.80E+01 OUtput Heat Output 
U-235 -2.7235E-Q6 97,675.503 0.000 8.55E-01 5.89E_Q1 8.55E_Q1 /Wattsl /Wattsi 
U-236 1.5493E_Q5 97,675.503 195,351.006 O.OOEtOO 1.51EtOO 3.03EtOO 2.33E+03 4.66E+03 
U-238 4.2851E_Q9 97,675.503 0.000 9.79E-03 9.37E_Q3 9.79E_Q3 Total Total 
V-90 1.9254EtOO 97,675.503 195,351.006 O.OOEtOO 1.88E+05 3.76E+05 
Other Radionuelides 1.89E+05 3.78E+05 

Template Selection Summary 
From SFD Used Basis for Parameter Differences:

Reactor Moderator:I--__'UG:::cHT-=':'W.'::A...:T:::E::.R_-+_--=U:::G::.HT::.W~AT:..:E"-R'-----I 

SOL '::'=~:I--_A::.L=U';';~:::O;o(~~l~)_-+ __,-Ac;L~-:-M,-__... 

BOL enrichment 0/0: 93.14083004 60 to 100 

BumupSumma~(MWd)· Basis for bumup used in estimate: 
FromSFD 1 Estlmatad 

Norninal:1 97,675.5031 69,004.569 Nominal bumup taken d:rectly hom SFD (converted to MWd). 
Boundlng:1 I 195.351.006 Boundilg bumup assurr.ed to be twice nominal bumup. 

Checks 
Estimated Bumupl 

Sumup Multiplier Given Bumup Estimatad EOL HMiGiven EOL HM
 
Nominal: 0:73 0.71
 I 0.931 

Bounding: 1.46 ,
Reactor shutdown. core removal, storage. shlpptng or other date confumlng that Irradiation ceased lor fuet
 

~olal bumup for all fue~ associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd'MT).
 



Fuel Radionuclide Inventory Worksheet 
I. Fuel and Templale Infonnation Estimated 

Fuel Name: HFIR (OUTER) 'Fuel decay start date: 1986 Canister usage: 
SNF ID #: 1084 Estimates as of: 2010 24"x10' 

Fuol Units & Oeser: 437 - 369 CURVED PLATES Template: ATR (Ught Water. Alum., 60 10 100%, U) 145.67 
Heavy Metal Mass: BOl=3145.48kg ; EOl=2610.33kg 'Template Bumup(MWd): 367.2 
ROD Storage Site: SRS Template BOl Heavy Matel Ma.. (MT): 0.00116689 

Template Decay Time' 20 years 
D. Estimates m x. Xb b Y. Yb Gamma Sources

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 6.6313E-10 723,460.929 1,446,921.858 O.ooE+OO 4.80E-04 9.59E-04 Avg. MeV 
Am-241 2.0060E-03 723,460.929 1,446,921.858 O.ooE+OO 1.45E+03 2.90E+03 0.0150 1.527E+17 
Am-242m 42429E-Q7 723,460.929 1,446,921.858 O.ooE+oo 3.07E-01 6.14E-01 0.0250 3.176E+16 
Am-243 1.4899E-Q6 723,460.929 1,446,921.858 O.ooE+OO l.08E+OO 2.16E+OO 0.0375 2.770E+16 
C-14 5.7135E-09 723,460.929 1,446,921.858 O.ooE+OO 4.13E-03 8.27E-03 0.0575 2.967E+16 
CI-36 1.3124E-32 723,460.929 1,446,921.858 O.ooE+OO 9.49E-27 1.90E-26 0.0850 1.793E+16 
Cm-243 1.6443E-07 723,460.929 1,446,921.858 O.ooE+OO 1.19E-01 2.38E-01 0.1250 1.213E+16 
Cm-244 2.9330E-05 723,460.929 1,446,921.858 O.ooE+OO 2.12E+01 4.24E+Ol 0.2250 1.547E+16 
Co-50 5.3186E-06 723,460.929 1.446,921.858 O.ooE+OO 3.85E+OO 7.70E+OO 0.3750 6.734E+15 
Cs-134 3.1563E-03 723,460.929 1,446,921.858 O.ooE+OO 2.28E+03 4.57E+03 0.5750 1.099E+17 
Cs-135 3.4477E-06 723,460.929 1,446,921.858 O.ooE+OO 2.49E+OO 4.99E+OO 0.8500 1.857E+15 
Cs-137 2.0313E+OO 723,460.929 1,446,921.856 O.ooE+OO 1.47E+06 2.94E+06 1.2500 1.061E+15 
EU-154 2.4513E-Q2 723,460.929 1,446,921.858 O.ooE+OO 1.77E+04 3.55E+04 1.7500 4.868E+13 
Eu-155 4.8175E-03 723,460.929 1,446,921.858 O.ooE+OO 3.49E+03 6.97E+03 2.2500 4.271E+09 
Fe-55 1.2397E-04 723,460.929 1,446,921.856 O.OOE+OO 8.97E+01 1.79E+02 2.7500 2.414E+09 
H-3 4.5697E-Q3 723,460.929 1,446,921.858 O.ooE+OO 3.31E+03 6.61E+03 3.5000 1.109E+07 
1-129 7.5300E-07 723,460.929 1,446,921.858 O.ooE+OO 5.45E-01 1.09E+OO 5.0000 6.269E+05 
Kr-85 1.0850E-01 723,460.929 1,446,921.856 O.ooE+OO 7.85E+04 1.57E+05 7.0000 6.922E+04 
Np-237 9.5561E-Q6 723,460.929 1,446,921.858 O.ooE+OO 6.91E+OO 1.38E+01 11.0000 7.758E+03 
Pa-231 2.0359E-Q9 723,460.929 1,446,921.858 O.ooE+OO 1.47E-03 2.95E-03 
Pb-210 4.9728E-11 723,460.929 1,446,921.858 O.ooE+OO 3.60E-05 7.20E-05 
Pm-147 4.8502E-02 723,460.929 1,446,921.856 O.ooE+OO 3.51E+04 7.02E+04 
Pu-238 1.8254E-02 723,460.929 1,446,921.856 O.ooE+OO 1.32E+04 2.64E+04 
Pu-239 4.2810E-04 723,460.929 1,446,921.858 O.ooE+OO 3.10E+02 6.19E+02 
PU-240 2.4368E-04 723,460.929 1,446,921.856 O.ooE+OO 1.76E+02 3.53E+02 
Pu-241 3.3415E-Q2 723,460.929 1,446,921.856 O.ooE+OO 2.42E+04 4.83E+04 
Pu-242 3.6329E-Q7 723,460.929 1,446,921.858 O.ooE+OO 2.63E-Ol 5.26E-Ol 
Ra-226 2.2854E-l0 723,460.929 1,446,921.858 O.ooE+OO 1.65E-04 3.31E-04 
Ra-228 12426E-14 723,460.929 1,446,921.856 O.ooE+OO 8.99E-Q9 1.80E-Q8 
Ru-l06 6.35B9E-Q6 723,460.929 1,446,921.858 O.ooE+OO 4.80E+OO 9.20E+OO 
Se-79 1.2933E-05 723,460.929 1,446,921.858 O.ooE+OO 9.36E+OO 1.87E+Ol 
Sn-126 1,1574E-05 723,460.929 1,446,921.858 O.ooE+OO 8.37E+OO 1.67E+Ol 
Sr-90 1.9248E+OO 723,460.929 1,446,921.856 O.ooE+OO 1.39E+06 2.79E+06 
Tc-99 4.2239E-04 723,460.929 1,446,921.858 O.ooE+OO 3.06E+02 6.11E+02 
Th-229 5.0953E-12 723,460.929 1,446,921.856 O.ooE+OO 3.69E-Q6 7.37E-Q6 
Th-230 4.1885E-08 723,460.929 1,446,921.856 O.ooE+OO 3.03E-02 6.06E-02 
Th-232 1.9270E-14 723,460.929 1,446,921.858 O.ooE+OO 1.39E-Q8 2.79E-08 
TI-208 4.6024E-08 723,460.929 1,446,921.856 O.ooE+OO 3.33E-02 6.86E-02 
U-232 1.2562E-Q7 723,460.929 1,446,921.856 O.ooE+OO 9.10E-Q2 1.82E-Ql Thermal Power 
U-233 2.5625E-Q9 723,460.929 1,446,921.856 O.ooE+OO 1.87E-03 3.74E-03 Nominal Heat Bounding 
U-234 1.8450E-04 723,460.929 1,446,921.858 O.ooE+OO 1.33E+02 2.67E+02 Output Heat Output 
U-235 -2.7235E-06 723,460.929 0.000 6.33E+OO 4.36E+OO 6.33E+OO /Wattsl /Wattsl 
U-236 l.5493E-05 723,460.929 1,446,921.856 O.ooE+OO 1.12E+Ol 2.24E+Ol t.72E+04 3.45E+04 
U-238 -4.2851 E-Q9 723,460.929 0.000 7.25E-Q2 6.94E-02 7.25E-02 Total Total 
Y-90 1.9254E+OO 723,460.929 1,446,921.856 O.ooE+OO 1.39E+06 2.79E+06 
Other Radionuelides l.40E+06 2.80E+06 
m. Temola~ Selection ~ry,·llurlul .and·~ 
Template selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: UGHTWATER LIGHT WATER 

Fuol Cladding: ALUM (6061) ALUM 
BOl HM Constltuonls: U308 U 

BOL Enrichment 0/.: 93.14083004 60 to 100 

Burnup Summary (MWd) Basis for burnup used in estimate: 
FromSFD Estimated 

Nominal:1 723,460.9291 506,797.621 Nominal bumup taken dredJy from SFD (convelt9d to MWd). 
Boundlng:1 I 1,446,921.858 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumup Multipli... Given Bumup Estimated EOl HMlGiven EOl HM 

Nominal: 0.73 0.70 1 0.931 
Bounding: 1.46 ,Reactor shutdown, core removal, storage, shipping or other date confumlng that Irradiation ceased for fuel.
 

2TotaJ bumup for all fuel associated with this wornsheet must be divided by BOl heavy metal mass to get specific bumup values (MWdlMT).
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Fuel Radionuclide Inventory Worksheet 
L Fuel and Template Information Estimated 

Fuel Name: HIFAR (AUSTRALIA) 1Fuel decay start date: 1998 Canister usage: 
SNFIO(/: 680 Estimates as of: 2010 18"x10' 

Fuel Units & Descr: 240 . 12 CURVED PLATES Template: HFBR (Heavy Water. Alum., 40 to 100%, U) 6.67
 
Heavy Metal Maso: BOL=45.19kg ; EOL=33.62kg 'Template Bumup(MWd): 164.6
 
ROD Storage Sito: SRS Template BOL Heavy Metal Mass (MT): 0.000377
 

~emplate Decay Time' 10 yen.. 
D. Estimates m b Yn Y. Gamma·Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
"A:"C:"-2"'2;-;;7 ~ __._'='1."'32;;;6"'2c;::E--;-1;;;0:_--___::1_;;0'",6~~55;='."'32;;;0;_--_;;2_;'1,"'3"'10:;,.63~,9 O.OOEtOO 1.41 E-06 2.63E.{)6 Avg. MeV
"A",m"--co24~1;_---- ___'C5-C.9611 E-03 10,655.320 21 ,310.639-- ----:2".9=1:::3E=-+""'1=-5i5.00E:;OO----6~35""E~+O;;'1;-----;'1.'2~:::;7E~+.,;0~2,---jt--'-=:0"'.0'O:;150;;-'----

"Accm:--;c24;;2"m"-~ ;;1.~4"'33;c.2"E~-~06::'_---_::1:;:0c;,6:;5~5_;:.3:;;2~0 o;2~1,,,,3,;;10~.;:63~:9;..--- O.OOEtOO 1.53E-02 3.05E-02 0.0250:O--~---'6:::-.0==7;::1=E+'--1:.::.4 
-';A;;'mc;--:::-24-"3=--- _'3"'.0071'"3,,2;;:E;.:-o"'5;-----=1"'OS,6~55;='."'32;::0;- ___'2;::1;-:,3;::1'"'0;-:.6,;3:;9;_--~~0~.OOE+OO 3.96E-01 7.91E-01 0.0375 5.493E+14 
_;C~-"1~4~----- __--"'2.-C6'75071"E~-0'08 ----'1_;0"',6"'5'=5S.3:::270 =2-"1,o::3,,10"'.;:6.3::9;o-----'0~.OOEtOO 2.82E-04 5.65E-Q4 0.0575 5.653E+14 
-;:Ccl-:""36~:_-----:-4"'.-;o444~1"'E__;-3~1---___::1_;;0S,65~5;='."'32"'0;_--_;;2~1. ,,,,3,,,10~.639 O.OOEtOO 4.74E-27 9.47E-27 0.0850 3.502E+14 
_;C;-:m"--co2473;-.---------"'=-7."'2"'72::c2?E~.{)6~-----'1'=0:_.o,6"'5'=5S.3:::270 =2-,,1,~310.639 -o.-oOE+oo 7.75E-02 1.55E_o1 0.1250 2.629E+14 
-;:C.:m_=:-,,244;--------~6."'8~22"'6;;E~-o;;_3~_--__;1_;;0c;,6"'5~5';;.3;;;20;;.__---;;-2"'1 ,,,,3,,,10~':6?[ __ O.O()EtOO 7.27E+01 1.45E+02 0.2250 2.956E+14 
Co-6O 1.8117E-04 10,655.320 21,310.639 O.OOEtOO 1.93E+OO 3.86EtOO 0.3750 1.306E+14 
-;:C""S.,;-1""34-:--------c3"'.;::05O-;95~E--;_oco1------::1""OS,6-:::55"'."'32?0;---""2 CC1,"'3'::10"".6"3'''9 --O-.OoEtOO 3.2"'6~E+O~~3---:6~.52E+03 0.5750 2.359E+15 
-;:C"'S'-:-l:-o35c.:;-- :-""4.~2"'564~E:o-.{)6-=-----::1';;0c;,6;;5~5S.3"'2::_0--_",2",1,,,,3_1,0.639 O.OOEtOO 4.54E-02 9.07E-02 0.8500 2.767E+14 
.;:C'eS_'-1'=3"'7-------~-'2=:.'756::::5='0"'E~tOO~-----'1""0:_.o,6c::5_:::5"".3=20:0- __--':'2.,1,_:::3.::10"".639 O.OOE+OO 2.73E+04 5.47E+04 1.2500 6.953E+13 
-;:E"'u""'-1;;54:;o-_~ '='1."'1~62o;;8"E~-0;;_1;;--_-__;1_;;0c;,6;;5~5S.3;;;20;;.__---;;-2"'1,"'3"'10~.639 O.OOE+OO 1.24E+03 2.48E+03 1.7500 2.003E+12 
.;:E~u'"'-1c::5"'5_-------_'C5."'777~6?E~-0"'2:c--_---'1'=0:_.o,6c::5_:::5S·3=20:0- __--':'2-"1,"'3.::10::.;.639 O.OOEtOO 6.16E+02 1.23E+03 2.2500 8.767E+l0 
-i:Fi";e--<'5"'5 --c1"'.:;;946~5~E~-0:;;2------::1;;0:;:,65"'5"'.~32~0;_--o;2~1,"'3;,10"'.639------O'-OOEtOO 2.07E+02 4.15E+02 2.7500 1.310E+09 
H-3 8.1045E-03 10,655.320 21,310.639 O.OOEtOO 8.64E+01 1.73E+02 3.5000 1.590E+08 
.;-1-'-:'12:~9:----------'6"'.6403""'~E-~0'=7----::1"'0,S65~5"'.3~2:::0;---'=2.;-:1,"31'::0;::.639 O.OOE+OO 7.08E-03 1.4~~ _""5."'000007~--._-"9"'-223~E"'+0075 
Kr-85 2.0620E_o1 10,655.320 21,310.639 O.OOE+OO 2.20E+03 4.39E+03 7.0000 1.060E+05 
-i-N'=p-';-2"3O;7,---------;;-3.~1"'51O;3"E~_o;;-5;;------;1-;;Oc;,65~5';;.3;;;20;;.-----;;-21';-:,"'3"'10:;'.6~:3:'9;--~ O.OOEtOO 3.36E-01 6.72E_o1 11.0000 1.216E+04 
""P~a--;;2",3ic1 ~---c6~.0:;;304~~E-_::1;;0------::1;;O,s:65"'5"'.3;c.2~0;_--o;2~1,;;31;,0",.63::;:~9 __~O.OOEtOO 6.43E.{)6 1.29E-Q5 
Pb-21 0 2.7017E-12 10,655.320 21,310.639 O.OOEtOO 2.86OiE~-oa-=---:-",5';0760iE~-oa-=---j1 

~F.-"'m,,-1'=4~7----------'3"'.4_==2~1'=0=E-o~1---_::170,"'65"'5='.30"2:::0'--- __=2-'-'1,310.639 O.OOEtOO 3.65E+03 7.29E+03 
P"'u'-'-2~38:;:;;-------__;;lc;.86~22;:;:;E~-o::_1;_---1;-;0;-:,65~5".3;;;20::__--_c2o_;1-,;,3o_;1~0.639 O.OOEtOO 1.77E+03 3.54E+03 
-;P"'U'-'-2:::3'=9-------"'6.'=95:;:;633E:-;-Q4~----'1'=0:_.o,6;;:5"'5.::::320=::__--_=2c:.1""3_;,10",,.639 O.OOEtOO 7.41 EtOO 1.48E+01 
Pu-240 3.7169E-04 10,655.320 21,310.639 O.OOEtOO 3.96EtOO 7.92EtOO 
-;;P:=-U-_'.:2-=41;;-------_c2"'.'"17~3"'1~E-o~1---_::1_:::0,"'6::c55;'.3~2:::0;_ __'=21.;_:,_:::31'"'0~.639 O.OOE+OO 2.32E+03 4.63E+03 
-;P,;:.Uc.:-2~4=2----~-_----'3"'.0'09"'1=1.;::Ec.:.{)6"'-----'1""0"',6'=55==."'32:::0'---__=2-"1,'.;3.,10"".639 O.OOEtOO 3.29E-02 6.59E_o2 
-;Ri=a'-;-22=6 "'1.79435~:;:E'_:-1=1---___::1_;;0",6~5::-5.;;-32~0;_--_'.:2",1 ""3",10,,,.63~~ 9 O.OOEtOO 2.07E_o7 4.14E-07 
Ra-228 6.1725E-15 10,655.320 21,310.639 O.OOEtOO 6.58E-11 1.32E-10 

.,R"'u"'-1"'06:=-- -o-7."'077;;;:;;8"'Ec;-o,,3'--__--:1;-:;0c;,6"'5"'5."'32;::0;_--_'.:2,,"lS,3,,"10~.639 O.OOEtOO 7.54E+01 1.51 E+02 
-;:S;.=e-_c7c::9:::--------.::1.~233~9"'E__;-oc::5---___::1;-;;0S,65~5::-."'32;;;0;---_'.:2_;'1 ,,,,3.::10~.639 O.OOEtOO 1.31 E_o1 2.63E-01 
Sn-126 1.0194E-Q5 10,655.320 21,310.639 O.OOEtOO 1.09;;:E:--_o;;-1;-__-;:2";.1"'7E~-o-;;-;-1--j1 

~~~~~~:~~:::::::::::::::::::::::::::::::::::::::~;~..4~~~86~6~~tOOj-Q4~~::::::::::::::::::j~~~~:~~5;~:~;~~~t:::::::::::::::~~f~:~;t~~~::: ~:~~:: ~:~~:: ~:~~~:: 
Th-229 2.0097E-12 10,655.320 21,31 0.639 0.OOEtOO;:~------;2:;'.1'"'4'"'E:---oa~_-:-4::'.2;;;8:::E;.:-oa~--j1 
Th-230 6.0577E-09 10,655.320 21,310.639 O.OOEtOO 6.45E-Q5 1.29E-Q4 

""T"'h;;;-2"'32c- -.::1."'24"'7~3:;:E--;-1;;;4---___::1_;;0S,6~55;='.;;-32;;;0;_--",2_;,1,,,,3,,,10:;-:.;639 O.OOEtOO 1.33E-10 2.86E-10 
-i-Ti-:I-2~08;;c--------4;.:.~87"'9;-;1,:;E-;-oa~---_::1~0:;:,65~5"'.;;:32"'0;_--_;;2~1,,,,3,;;10;.:;.639 O.OOEtOO 5.20E-04 1.04E-03 
U-23=2 ---c1;,::.3832~1E~-o~7::-------c:1_=0"',65"'5::::.3~2~0-----;2~1"',3.::10"'.63~~9'---'O~.OOEtOO 1.47E_o3 2.95E_o3 Thermal Power 

7UT-2"'33:c;- -:;2.~3:;;906~E=--o~9::'__--_::1:;:0c;,65~5_;:.3~20~_--;;2~1,"'3-i-10~.o;63~9;,_-_:0~.~OO~E=-tOO~,__-_-;;2c.;5;;5;;E,,-Q5:c;-_---'35:,;.0:;;9~Ecc-Q5",,_iINominal Heat Bounding
U-234 4.7697E-Q5 10,655.320 21,310.639 O.OOEtOO 5.08E_o1 1.02EtOO Output HeatOUlput 
U-235 -2.8661 E-06 10,655.320 0.000 7.80E-02 4.74E-02 7.80E_o2 /Wattsl /Wattsl 
U-236 1.6701E-Q5 10,655.320 21,310.639 O.OOEtOO 1.78E_o1 3.56E_o1 4.20E+02 8.41E+02 
U-238 -9.4194E_o9 10,655.320 0.000 3.06E-03 2.96E-03 3.06E-03 Total Total 
V-go 2.4192EtOO 10,655.320 21,310.639 O.OOEtOO 2.58E+04 5.16E+04 
Other Radionuclides 2.67E+04 5.33E+04 

Template selection Summary 
FromSFO Used Basis for Pammeter Differences;

Reactor Moderator. HEAVY WATER HEAVY WATER 
Fuel C1addlng:t---~A-:-L;-;U-;;M-;"''---t--~-;A-:-LU;-;M;;'-=---i 

BO;~~=:.."';:I---~79~.:::;~~==~",-,-2-c1--+--~40--'t~ ...1"OO-=----1 

BumupSummary(MWd)' Basis for bumup used in estimate: 
FromSFD Estimated 

NomIll3l:1 I 10,655.320 Nominal bumup calculated from the heavy metal mass destroyed.
Bounding: 21,310.63 Bounding Ixmup assum9d to be twice nominal bumf.4), 

Checks 
Estimated Bumupl 

Bumup MultiPlier Given Bumup Estimated EOL HM!Given EOL HM
 
Nomln.I:1 0.54
 I 1.011 

Bounding: 1.08 ,
Reactor shutdown. core removal, storage, stuppmg or other date confmmng that Irradiation ceased for fuel. 

2Tolal bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdIMT). 
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Fuel Radionuclide Inventory Worksheet 
J. Foeland Template Information Estimated 

Fuel Name: HOR (NETHERLANDS) 1 FueI decay start date: 1988 Canister usage: 
SNFID#: 713 Estimates as of: 2010 18"x10' 

Fuel Units & Desc:r: 33 - ASSEMBLY Template: ATR (Light Water, Alum.. 60 to 100%, U) 1.38 
_vy Metal Mass: BOL:6.55kg : EOl=4.01kg 'Template Bumup(MWd): 367.2 
ROO Storage Site: SRS Template BOL _vy Metal Mass (MT): 0.00116689 

Template Decay Time' 20 years 
u.Estimatetl m x. Xb b Y. Yb Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radianuelide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 6.6313E-l0 2,406.376 4,812.753 O.ooE+OO 1.60E-06 3.19E-06 Avg. MeV 
Am-241 2.0060E-03 2,406.376 4,812.753 O.ooE+OO 4.63E+OO 9.65E+00 0.0150 5.080E+14 
Am-242m 4.2429E-07 2,406.376 4,812.753 O.ooE+OO 1.02E-03 2.04E-03 0.0250 1.056E+14 
Am-243 1.4899E-06 2,406.376 4,812.753 O.ooE+OO 3.59E-03 7.17E-03 0.0375 9.215E+13 
C-14 5.7135E-09 2,406.376 4,812.753 O.ooE+OO 1.37E-05 2.75E-05 0.0575 9.869E+13 
CI-38 1.3124E-32 2,406.376 4,812.753 O.ooE+OO 3.16E-29 6.32E-29 0.0850 5.964E+13 
Cm-243 1.6443E-Q7 2,406.376 4,812.753 O.OOE+OO 3.96E-Q4 7.91E-04 0.1250 4.036E+13 
Cm-244 2.9330E-05 2,406.376 4,812.753 O.ooE+OO 7.06E-02 1.41E-Ol 0.2250 5.146E+13 
Co-6O 5.3186E-06 2,406.376 4,812.753 O.OOE+OO 1.28E-02 2.56E-02 0.3750 2.240E+13 
Cs-l34 3.1563E-03 2,406.376 4,812.753 O.OOE+OO 7.60E+OO 1.52E+01 0.5750 3.654E+14 
Cs-135 3.4477E-06 2,406.376 4,812.753 O.ooE+OO 8.30E-Q3 1.66E-02 0.8500 6.1nE+12 
Cs-137 2.0313E+OO 2,406.376 4,812.753 O.OOE+OO 4.89E+03 9.78E+03 1.2500 3.528E+12 
EU-l54 2.4513E-02 2,406.376 4,812.753 O.ooE+OO 5.90E+Ol 1.18E+02 1.7500 1.619E+l1 
Eu-155 4.8175E-03 2,406.376 4,812.753 O.ooE+OO 1.16E+Ol 2.32E+Ol 2.2500 1.421E+07 
Fe-55 1.2397E-Q4 2,406.376 4,812.753 O.ooE+OO 2.98E-Ol 5.97E-Ql 2.7500 8.028E+06 
H-3 4.5697E-03 2,406.376 4,812.753 O.ooE+OO 1.10E+Ol 2.20E+Ol 3.5000 3.689E+04 
1-129 7.5300E-07 2,406.376 4,812.753 O.ooE+OO 1.81E-03 3.62E-03 5.0000 2.085E+03 
Kr-85 1.0850E-Ol 2,406.376 4,812.753 O.ooE+OO 2.61E+02 5.22E+02 7.0000 2.302E+02 
Np-237 9.5561E-06 2,406.376 4,812.753 O.ooE+OO 2.30E-02 4.60E-Q2 11.0000 2.580E+01 
Pa-231 2.0359E-09 2,406.376 4,812.753 O.ooE+OO 4.90E-06 9.80E-06 
Pb-21 0 4.9728E-ll 2,406.376 4,812.753 O.ooE+OO 1.20E-07 2.39E-07 
Pm-147 4.8502E-02 2,406.376 4,812.753 O.OOE+OO 1.17E+02 2.33E+02 
Pu-238 1.8254E-Q2 2,406.376 4,812.753 O.ooE+OO 4.39E+Ol 8.79E+Ol 
Pu-239 4.2810E-04 2,406.376 4,812.753 O.OOE+OO l.03E+OO 2.06E+OO 
Pu-240 2.4368E-04 2,406.376 4,812.753 O.ooE+OO 5.86E-Ol 1.17E+OO 
Pu-241 3.3415E-02 2,406.376 4,812.753 O.ooE+OO 8.04E+Ol 1.61E+02 
Pu-242 3.6329E-07 2,406.376 4,812.753 O.OOE+OO 8.74E-04 1.75E-03 
Ra-226 2.2854E-l0 2,406.376 4,812.753 O.ooE+OO 5.50E-Q7 1.10E-06 
Ra-228 12426E-14 2,406.376 4,812.753 O.ooE+OO 2.99E-ll 5.98E-ll 
Ru-106 6.3589E-06 2,406.376 4,812.753 O.ooE+OO 1.53E-02 3.06E-02 
8e-79 1.2933E-Q5 2,406.376 4,812.753 O.ooE+OO 3.11E-02 6.22E-02 
8n-126 1.1574E-Q5 2,406.376 4,812.753 O.OOE+OO 2,79E-Q2 5.57E-Q2 
8r-90 1.9248E+OO 2,406.376 4,812.753 O.ooE+OO 4.63E+03 9.26E+03 
Tc-99 4.2239E-Q4 2,406.376 4,812.753 O.ooE+OO 1.02E+OO 2.03E+OO 
Th-229 5.0953E-12 2,406.376 4,812.753 O.ooE+OO 1.23E-08 2.45E-Q8 
Th-230 4.1885E-oB 2,406.376 4,812.753 O.ooE+OO 1.01E-Q4 2.02E-Q4 
Th-232 1.9270E-14 2,406.376 4,812.753 O.ooE+OO 4.64E-ll 927E-ll 
TI-208 4.6024E-08 2,406.376 4,812.753 O.ooE+OO 1.11E-04 2.22E-04 
U-232 1.2582E-Q7 2,406.376 4,812.753 O.ooE+OO 3.03E-Q4 6.06E-Q4 Thermal Power 
U-233 2.5825E-Q9 2,406.376 4,812.753 O.ooE+OO 6.21E-06 1.24E-Q5 Nominal Heat Bounding 
U-234 1.8450E-Q4 2,406.376 4,812.753 O.OOE+OO 4.44E-Ql 8.88E-Ol Output HeatOUlput 
U-235 -2.7235E-06 2,406.376 0.000 1.32E-Q2 6.63E-03 1.32E-02 (Watts) (Watts) 
U-236 1.5493E-Q5 2,406.376 4,812.753 O.ooE+OO 3.73E-02 7.46E-Q2 5.74E+01 1.15E+02 
U-238 -4.2851 E-Q9 2,406.376 0.000 1.51E-Q4 1.41E-Q4 1.51E-Q4 Tolal Total 
V-90 1.9254E+OO 2,406.376 4,812.753 O.ooE+OO 4.63E+03 9.27E+03 
Other Radionuelides 4.65E+03 9.31E+03 
m. T......«> seJedlon SumIalarv, B amiCltool<s 
Template selection Summary 

FromSFD Uaed Basis for Parameter Differences: 
Reactor Moderator: LIGHT WATER L1GHTWATEA 

Fuel Cladding: ALUM ALUM 
BOL HM Constituents: U-ALX U 

BOl Enrichment %: 93.13082871 6010 100 

Bumup Summary (MWdt Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal:\ I 2.406.376 Nominal bumup calculated from the heavy metal mass destroy«!. 
Bounding:1 I 4.812.753 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupf 
Bumup MUItlDU_ GIYM') BumuD Estimated EOL HMlGlven EOL HM 

Nominal: 1.17 I 1.041 
Bounding: 2.33 , 

Reactor shutdo'Ml, core removal, storage, shiPPing or other date confmnlOg that Irradiation ceased for fuel.
 

~otal bumup for all fuel associated with this worKsheet must be divided by BOL heavy metal mass to get specific bumup values (MWci'MT).
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Fuel Radionuclide Inventory Worksheet 

I. Fuel and Template lIlf_tion Estimated 
Fuel Nama: KfGR (PEACH BOTTOM SCRAP) 'Fuel decay start date: 1967 Canister usage: 

SNFID#: 935 Estimates as of: 2010 18"x15' 
Fuel Units & Des<:r: 21 . CANISTER OF SCRAP Template: FSV (Graphite, Graphite, 60 to 100<}o, Th & U) 1.62 
Heavy _I Maso: BOl=18.72J<g ; EOl=16.34kg ~emplate Bumup(MWd}: 1270.275 
ROD Storage Sit3: It..:EEL Template BO~ Heavy Metal Mass (MY): 0.012702752 

Template Decay Time' 35 years 
n. Estimates m x" Xb b y.. Yb Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuelide Template Fuel Burnup (MWd)2 Bumup (MWd)2 (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae·227 3.8818E-06 2,252.151 4,504.302 O.ooE+OO 8.74E·03 1.75E-02 Avg, MeV
 
Am-241 3.1387E-03 2,252.151 4,504.302--- O.ooE+OO 7.07E+OO 1.41E+Ol
 0.0150 3.161E+14 
Am·242m 2.3971E-06 2,252.151 4,504:30~ooE+OO 5.40E-03 1.08E-02 0.0250 6.475E+13 
Am-243 4.6069E-05 2,252.151 4,504.302-----------O:OOE+oo 1.00E·Ol 2.08E-Ol 0.0375 5.643E+13 
C-14 2.3121E·05 2,252.151 4,504.302--- ij]jOE+OO 5.21E-02 1.00E-Ol 0.0575 6.0!OE+13 
(;1:38 1.0667E-06 2,252.151 4,504.302 O.ooE+OO 2.40E-Q3 4.80E-03 0.0850 3.665E+13 
Cm-243 2.5357E-05 2,252.151 4,504.302--- O.oOE+OO 5.71E-02 1.14E-Ql 0.1250 2.472E+13 
Cm-244 6.4458E·03 2,252.151 4,504.302 o~06E+OO 1.45E+Ol 2.90E+01 0.2250 3.179E+13 
Co-50 4.5014E-04 2,252.151 4,504.302 O.OOE+OO 1.01E+OO 2.03E+OO 0.3750 1.374E+13 
Cs-l34 3.8086E-05 2,252.151 4.504.302--- O.OO-E+OO 8.58E-Q2 1.72E-Ql 0.5750 2.231E+14 
Cs-135 2.4711E-Q5 2,252.151 4,504.302 O.ooE+OO 5.57E-02 1.11E-Ol 0.8500 3.525E+12 
Cs-137 1.3273E+OO 2,252.151 4,504.302 O.OOE+OO 2.99E+03 5.98E+03 1.2500 2.273E+12 
EU-I54 1.5705E-Q2 2,252.151 4,504.302 O.ooE+OO 3.s4E+Ol 7.07E+Ol 1.7500 1.080E+11 
Eu-155 1.0415E-Q3 2,252.151 4,504.302- O.ooE+OO 2.35E+OO 4.69E+OO 2.2500 7.954E+06 

-Fe-55 4.4707E-Q8 2,252.151 4,504.302 O-:-ooE+OO 1.01E-04 2.01E-Q4 2.7500 9.415E+10 
H-3 3.9094E-Q3 2,252.151 4,504.302 O.ooE+OO 8.80E+OO 1.76E+Ol 3.5000 4.498E+05 
1-129 1.oo92E-06 2,252.151 4,504.302 O.ooE+OO 2.27E-Q3 4.55E-03 5.0000 1.918E+05 
Kr-85 3.9519E-Q2 2,252.151 4,504.302 O.ooE+OO 8.90E+Ol 1.78E+02 7.0000 2.204E+04 
Np-237 1.2541E-Q5 2,252.151 4,5il4--:-302---0.00E+oo 2.82E-Q2 5.65E-02 11.0000 2.527E+03 
Pa-231 4.7376E-06 2,252.151 4,504.302 O.ooE+OO 1.07E-02 2.13E-02 
Pb-21 0 1.4194E-09 2,252.151 4,504~362 O.ooE+OO 3.20E-06 6.39E-06 
Pm-147 1.5146E-Q4 2,252.151 4,504.3O~-O.ooE+OO 3.41E-Ol 6.82E-Ql 
Pu-238 1.6246E-Ql 2,252.151 4,504:302 O.OOE+OO 3.66E+02 7.32E+02 
Pu-239 1.3580E-04 2,252.151 4,504.302 O.OOE+OO 3.06E-Ol 6.12E-Ql 
Pu·240 2.7138E-Q4 2,252.151 4,504.302 O.ooE+OO 6.11E-Ql 1.22E+OO 
Pu-241 1.9342E-02 2,252.151 4,504.30:f-------O:OOE+oo 4.38E+Ol 8.71E+01 
Pu-242 3.8866E·06 2,252.151 4,504-:-302 O.ooE+OO 8.75E-Q3 1.75E-02 
Ra-226 2.7923E·09 2,252.151 4,504.302 O.OOE+OO 6.29E-06 1.26E-Q5 
Ra-228 9.1791E-07 2,252.151 4,504.302 O.OOE+OO 2.07E-Q3 4.13E-Q3 
Ru-l06 3.5205E-ll 2,252.151 4,504.302 O.OOE+OO 7.93E-Q8 1.59E-07 
Se·79 2.1082E-Q5 2,252.151 4,504.302 O.OOE+OO 4.75E-02 9.50E-Q2 
Sn·l26 2.2192E-Q5 2,252.151 4,504.302 O.OOE+OO 5,OOE-Q2 1.00E-Ol 
Sr-90 1.2667E+OO 2,252.151 4,504.302 O.OOE+OO 2.85E+03 5.71E+03 
Te·gg 3.3331 E-Q4 2,252.151 4,504.302 O.OOE+OO 7.51E-Ol 1.50E+OO 
Th-229 1.0612E-05 2,252.151 4,504.302 O.OOE+OO 2.39E-02 4.78E-Q2 
Th-23O 1.8878E-Q7 2,252.151 4,504.302 O.OOE+OO 4.25E-Q4 8.50E-Q4 
Th·232 -6.9673E-Q8 2,252.151 0.000 1.85E-Q3 1.69E·03 1.85E-Q3 
n-208 5.9530E-Q4 2,252.151 4,504.302 O.ooE+OO l.34E+OO 2.68E+OO 
U·232 1.6115E-Q3 2,252.151 4,504.302 O.OOE+OO 3.63E+OO 7.26E+OO Thermal Power
 
U-233 2.0602E-Q3 2,252.151 4,504.302---o.00E+OO 4.64E+OO 9.28E+OO
 Nominal Heat Bounding 
U-234 2.8939E-Q4 2,252.151 4,504.302 O.OOE+OO 6.52E-Ql 1.3OE+OO Output Heat Output 
U-235 ·1.7343E-06 2,252.151 0.000 3.70E-Q3 O.ooE+OO 3.70E·03 /Wattsl /Wattsl 
U·238 8.6281E-06 2,252.151 4,504.302 O.OOE+OO l.94E-02 3.89E-Q2 4.80E+01 9.59E+Ol 
U-238 -5.6065E-Q9 2,252.151 0.000- 3.68E-Q5 2.42E-Q5 3.68E-Q5 Total Total 
Y-90 1.2667E+OO 2,252.151 4,504.302 O.OOE+OO 2.85E+03 5.71E+03 
Other Radionuclides 2.87E+03 5.74E+03 
m. Temolate~JllS1mlmal'.Y••Bomo andClted\5 
Template Selection Summary 

From SFD Used Basis for Parameter Differences: -_: GRAPHITE GAAPH~~ 

Fuel Cladding: BISO IN GRAPHIT GRAPHITE
 
BOl HM ConstituenlS: ThC-UC
 Th and U 

BOL Enrichment 0/0: 80.23127938 60 to 100 

Bumup Summary (MWd)< Basis for burnup used in estimate: 
FromSFD Estimated 

NomIn"':1 1,239.4941 2,252.151 Nominal bumup calculated from the heavy metal mass d&stroyed. 
Boundlng:1 1.361.2221 4.504.302 Bounding bumllp assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumup Multiplier Given Bumup Estimatod EOl HMiGiven EOl HM 

Nomin3l: 1.20 1.82 I 1.011 
Bounding:1 2.41 3.31,

Reactor shutdown. core removal, storage, shipptng or other date conflnmng that IrradiatIOn ceased for fuel. 

2Total bumup for all fuel associated with this worksheet must be diVided by BOL heavy metal mass to get specific bumup values (MWcUMT). 
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and TemplatelnfOnQatil/D Estimated 

Fuel Name: HTRE (ANP) 1 Fuel decay start date: 1961 Canister usage: 
SNFID#: 105 Estimates as of: 2010 18"xl0' 

Fuel Unlls & Oeser: 13· CANISTER OF SCRAP Template: Pathfinder (Ughl Water, SST. 60 to 100%, U) 0.36 
Heavy Metal Mass: B01-=4.551<g : EOl=4.04kg 'Templsle Bumup(MWd):
 6.01 
ROD 510__ Slle: INEEl Template BOl Heavy Metal Mass (MT):
 0.00012882
 

Templale Decay Time'
 35 years
 

n. Estimates m x. x. b y. y. Gamma Sources
Pholon Total 

CilMWd From Nominal Bounding Fuel Initial AClivlty Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Burnup (MWd)' Burnup (MWd)' (CI) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac·227 2.3344E-08 482.620 965.241 O.OOE+OO 1.13E-05 2.25E-05 Avg. MeV 
Am-241 1.1135E-04 482.620 965.241 O.OOE+OO 5.37E-02 1.07E-Ol 0.0150 7.204E+13 
Am-242m 8.5075E-09 482.620 965.241 O.OOE+OO 4.11E-06 8.21E-1J6 0.0250 1.497E+13 
Am-243 9.8519E-l0 482.620 965.241 O.OOE+OO 4.75E-07 9.51E-07 0.0375 1.295E+13 
C-14 2.3012E-04 482.620 965.241 O.OOE+OO 1.11E-Ol 2.22E-Ol 0.0575 1.396E+13 
CI-36 1.2261E-06 482.620 965.241 O.OOE+OO 5.92E-04 1.18E-03 0.0850 8.434E+12 
Cm-243 2.4875E-l0 482.620 965.241 O.OOE+OO 1.20E-Q7 2.40E-07 0.1250 5.476E+12 
Cm-244 2.3178E-Q9 482.620 965.241 O.OOE+OO 1.12E-Q6 2.24E-1J6 0.2250 7.259E+12 
Co-60 7.0849E-02 482.620 965.241 O.OOE+OO 3.42E+Ol 6,84E+Ol 0.3750 3.166E+12 
Cs-l34 3.0266E-06 482.620 965.241 O.OOE+OO 1.46E-03 2.92E-Q3 0.5750 5.216E+13 
Cs-135 3.0316E-OS 482.620 965.241 O.OOE+OO 1.46E-02 2.93E-02 0.8500 5.280E+11 
Cs-137 1.4511E+OO 482.620 965.241 O.OOE+OO 7.00E+02 1.40E+03 1.2500 5.248E+12 
EU-l54 6.6955E-04 482.620 965.241 O.OOE+OO 3.23E-Ol 6.48E-Ol 1.7500 1.362E+l0 
Eu-155 6.9850E-04 482.620 965.241 O.OOE+OO 3.37E-Ql 6.74E-Ol 2.2500 2.827E+07 
Fe-55 1.2318E-03 482.620 965.241 O.OOE+OO 5.94E-Ol 1.19E+OO 2.7500 8.173E+05 
H-3 2.5141E-Q3 482.620 965.241 O.OOE+OO 1.21E+OO 2.43E+OO 3.5000 5.812E+Ol 
1-129 7.3195E-Q7 482.620 965.241 O.OOE+OO 3.53E-04 7.07E-Q4 5.0000 2.391E+Ol 
Kr-85 4.1281E-02 482.620 965.241 O.OOE+OO 1.99E+Ol 3.98E+Ol 7.0000 2.640E+00 
Np-237 1.1489E-06 482.620 965.241 O.OOE+OO 5.54E-04 1.11E-03 11.0000 2.963E-Ol 
Pa-231 4.5241E-08 482.620 965.241 O.OOE+OO 2.18E-OS 4.37E-OS 
Pb-210 6.4476E-13 482.620 965.241 O.OOE+OO 3.11E-l0 6.22E-l0 
Pm-147 1.1651E-03 482.620 965.241 O.OOE+OO 5.62E-Ql 1.12E+OO 
Pu-238 2.9517E-Q4 482.620 965.241 O.OOE+OO 1.42E-Ql 2.85E-Ol 
Pu-239 6.6772E-Q4 482.620 965.241 O.OOE+OO 3.22E-Ol 6.45E-Ql 
Pu-240 8.6839E-Q5 482.620 965.241 O.OOE+OO 4.19E-02 8.38E-Q2 
Pu-241 7.1514E-Q4 482.620 965.241 O.OOE+OO 3.45E-Ol 6.90E-Ql 
Pu-242 1.9717E-09 482.620 965.241 O.OOE+OO 9.52E-07 1.90E-06 
Ra-226 1.7654E-12 482.620 965.241 O.OOE+OO 8.52E-l0 1.70E-Q9 
Ra-228 8.2928E-12 482.620 965.241 O.OOE+OO 4.00E-09 8.00E-09 
Ru-l06 1.8419E-l0 482.620 965.241 O.OOE+OO 8.89E-Q8 1.78E-07 
Se-79 1.3223E-Q5 482.620 965.241 O.OOE+OO 6.38E-Q3 1.28E-02 
SO-126 1.1493E-Q5 482.620 965.241 O.OOE+OO 5.55E-03 1.11E-Q2 
Sr-90 1.3649E+OO 482.620 965.241 O.OOE+OO 6.59E+02 1.32E+03 
Tc-99 4.6656E-Q4 482.620 965.241 O.OOE+OO 2.25E-Ol 4.50E-Ql 
Th-229 1.4547E-ll 482.620 965.241 O.OOE+OO 7.02E-Q9 1.40E-Q8 
Th-230 1.6617E-l0 482.620 965.241 O.OOE+OO 8.02E-08 1.60E-07 
Th-232 8.3361E-12 482.620 965.241 O.OOE+OO 4.02E-09 8.OSE-Q9 
TI-208 2.1664E-08 482.620 965.241 O.OOE+OO 1.OSE-Q5 2.09E-Q5 
U-232 5.8669E-Q8 482.620 965.241 O.OOE+OO 2.83E-Q5 5.66E-OS Thermal Power 
U-233 3.1847E-Q9 482.620 965.241 O.OOE+OO 1.54E-Q6 3.07E-Q6 Nominal Heal Bounding 
U-234 3.8769E-Q7 482.620 965.241 O.OOE+OO 1.87E-Q4 3.74E-Q4 Output Heat Output 
U-235 -2.7761 E-Q6 482.620 0.000 9.16E-Q3 7.82E-Q3 9.16E-Q3 /WallSl /Wattsl 
U-236 1.6190E-Q5 482.620 965.241 O.OOE+OO 7.81E-Q3 1.56E-Q2 8.43E+OO 1.69E+01 
U-238 -2.8547E-09 482.620 0.000 1.OSE-Q4 1.03E-Q4 1.OSE-Q4 Total Total 
Y-90 1.3652E+OO 482.620 965.241 O.OOE+OO 6.59E+02 1.32E+03 

ther Radionuclides 7.97E+02 1.59E+03 
l. TelllDlate Sde<1ion ~1'V.lJ_ andCbecb 
emplate Selection Summary
 

FromSFD
 Used Basis for Parameter Differances: 
Reactor Moderator: UGHTWATER LIGHTWATEA This Tempiate was used for the following reasons:

Fuel Cladding: NICHROME SST This fuel matches on all parameters except dadding (SST is conseIVative). 
BOl HM Constituents: 002 U
 

BOL Enrichment 0/.:
 93.15 60 to 100 

umup Summary (MWd) Basis for bumuD used in estimate: 
FromSFD Estimated 

Nomlnal:1 I 482.620 Nominal bumup calcutated from the heavy metal mass destroyed.
Boundlng:1 I 965.241 Bounding bumup assumed to be twice nominal bumup.

hecks
 

Estimated Bumupf
 
Bumup MultiDlier Given Bumup Estimated EOl HMlGlven EOl HM 

Nominal: 2.27 I 1.001 
Bounding: 4.55 

eactor shutdown, core removal. storage, shipping or other date confmmng that Irradiation ceased for fuel. 

otal bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdlMT). 
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and Template Wennation Estimated 

Fuel Nama: HWCTR 3EMT-2 1Fuel decay start date: 1964 Canister usage: 
SNF lDil: 118 Estimates as of: 2010 18"xl0' 

Fuel Units & Descr: 7 - TUBE Template: HFBR (Heavy Water, Zirc., 0 to 5llo, U) 0.16
 

Heavy Metal Ma." BOL: ; EOl=8.11kg 2Templ3te Bumup(MWd): 5
 

ROD Storage 5110: INEEl Template BOl Heavy Metal Mass (MT): 0.00034251
 
Template Decay Time' 35 years 

D. Estimates m x" x. b y" y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Burnup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 4.6920E-09 7,772.046 7,772.046 O.OOE+OO 3.65E-05 3.65E-05 Avg. MeV 
Am-241 2.2880E-02 7,772.046 7,772.046---0.06E+oo 1.78E+02 1.78E+02 0.0150 5.422E+14 
Am-242m 3.5400E-06 7,772.046 7,772.046--~O.OO~~75E-02 2.75E-02 0.0250 1.123E+14
Am-243 2.0580E-06 7,772.046 7,772.046 O.OOE+OO 1.60E-02 1.80E-02 0.0375 9.881E+13 
C-14 1.1264E-03 7,772.046 7,772.046 O.OOE+OO 8.75E+OO 8.75E+OO 0.0575 1.070E+14 
CI-36 8.3780E-ll 7,772.046 7,772.046 O.OOE+OO 6.51E-07 6.51E-07 0.0850 6.309E+13 
Cm-243 5.0340E-07 7,772.046 7,772.046 O.OOE+OO 3.91E-03 3.91E-03 0.1250 4.163E+13 
Cm-244 1.0450E-05 7,772.046 7,772.046 O.OOE+OO 8.12E-02 8.12E-02 0.2250 5.435E+13 
Co-60 6.4420E-02 7,772.046 7,772.046 O.OOE+OO 5.01E+02 5.01E+02 0.3750 2.364E+13 
Cs-l34 7.9240E-Q6 7,772.046 7,772.046 O.OOE+OO 6.16E-02 6.16E-02 0.5750 4.137E+14 
Cs-l35 7.9140E-06 7,772.046 7,772.046 O.OOE+OO 6.15E-02 6.15E-02 0.8500 4.775E+12 
Cs-137 1.4316E+OO 7,772.046 7,772.046 O.OOE+OO 1.11E+04 1.11E+04 1.2500 3.934E+13 
EU-l54 6.7900E-03 7,772.046 7,772.046 O.OOE+OO 5.28E+Ol 5.28E+Ol 1.7500 1.294E+11 
EU-155 6.2800E-04 7,772.046 7,772.046 O.OOE+OO 4.a8E+OO 4.88E+OO 2.2500 2.073E+08 
Fe-55 5.7480E-Q5 7,772.046 7,772.046 O.OOE+OO 4.47E-ol 4.47E-Ol 2.7500 1.326E+07 
H-3 2.3800E-02 7,772.046 7,772.046 O.OOE+OO 1.85E+02 1.85E+02 3.5000 4.oooE+04 
1-129 7.5020E-07 7,772.046 7,772.046 O.OOE+OO 5.83E-03 5.83E-03 5.0000 1.678E+04 
Kr-85 3.8220E-02 7,772.046 7,772.046 O.OOE+OO 2.97E+02 2.97E+02 7.0000 1.888E+03 
Np-237 5.5780E-06 7,772.046 7,772.046 O.OOE+OO 4.34E-02 4.34E-02 11.0000 2. 143E+02 
Pa-231 7.8820E-09 7,772.046 7,772.046 O.OOE+OO 6.13E-05 6.13E-05 
Pb-21 0 4.3840E-09 7,772.046 7,772.046 O.OOE+OO 3.41E-05 3.41E-Q5 
Pm-147 9.9500E-04 7,772.046 7,772.046 O.OOE+OO 7.73E+OO 7.73E+OO 
Pu-238 6.4240E-03 7,772.046 7,772.046 O.OOE+OO 4.99E+Ol 4.99E+Ol 
PU-239 1.8744E-02 7,772.046 7,772.046 O.OOE+OO 1.46E+02 1.46E+02 
PU-240 8.3540E-03 7,772.046 7,772.046 O.OOE+OO 6.49E+Ol 6.49E+Ol 
PU-241 1.4606E-ol 7,772.046 7,772.046 O.OOE+OO 1.14E+03 1.14E+03 
PU-242 2.0400E-Q6 7,772.046 7,772.046 O.OOE+OO 1.59E-02 1.59E-02 
Ra-226 1.1804E-oB 7,772.046 7,772.046 O.OOE+OO 9.17E-05 9.17E-Q5 
Ra-228 1.1864E-09 7,772.046 7,772.046 O.OOE+OO 9.22E-Q6 9.22E-Q6 
Ru-l06 3.2580E-l0 7,772.046 7,772.046 O.OOE+OO 2.53E-06 2.53E-Q6 
Se-79 1.2524E-05 7,772.046 7,772.046 O.OOE+OO 9.73E-02 9.73E-02 
5n-126 1.2052E-OS 7,772.046 7,772.046 O.OOE+OO 9.37E-02 9.37E-Q2 
Sr-90 12638E+OO 7,772.046 7,772.046 O.OOE+OO 9.82E+03 9.82E+03 
Tc-99 4.4140E-Q4 7,772.046 7,772.046 O.OOE+OO 3.43E+OO 3.43E+OO 
Th-229 4.3480E-Q9 7,772.046 7,772.046 O.OOE+OO 3.38E-Q5 3.38E-Q5 
Th-230 1.0780E-Q6 7,772.046 7,772.046 O.OOE+OO 8.36E-Q3 8.36E-Q3 
Th-232 1.1926E-Q9 7,772.046 7,772.046 O.OOE+OO 9.27E-Q6 9.27E-Q6 
TI-208 4.6200E-Q6 7,772.046 7,772.046 O.OOE+OO 3.59E-Q4 3.59E-Q4 
U-232 1.2406E-Q7 7,772.046 7,772.046 O.OOE+OO 9.64E-Q4 9.64E-Q4 Thermal Power 
U-233 9.1620E-07 7,772.046 7,772.046 O.OOE+OO 7.12E-03 7.12E-03 Nominal Heat Bounding 
U-234 2.3440E-Q3 7,772.046 7,772.046 O.OOE+OO 1.82E+Ol 1.82E+Ol Output Heat Output 
U-235 -2.3296E-Q6 7,772.046 0.000 1.75E-Q3 O.OOE+OO 1.75E-03 /Watts) (Watts) 
U-236 2.6620E-Q5 7,772.046 7,772.046 O.OOE+OO 2.07E-Ql 2.07E-Ql 1.43E+02 1.43E+02 
U-238 -1.3291 E-07 7,772.046 0.000 5.13E-Q3 4.09E-Q3 5.13E-Q3 Total Total 
Y-90 1.2642E+OO 7,772.046 7,772.046 O.OOE+OO 9.83E+03 9.83E+03 
Other Radionuclides 1.06E+04 1.06E+04 
In.T.-Iate Selection Swnmarv.l\ut'J!>!r> SwnmaJy .....(;~ 
Template selection Summary 

FromSFD Used Basis for Parameter Differences:
 
Reactor Moderator: HEAVY WATER HEAVY WATER This Templale was used for the following reasons:
 

Fuel Cladding: ZIRC ZIRC This fuel matches on aU parameters except enrichment (unkno'Ml).
 
BOl HM Constituents: U-Mo U 

BOl Enrichment %: Oto5 

Bumup Summary (MWd) Basis for bumup used in estimate: 
From SFD Estimated 

NomlnE':1 I 7,772.046 NOrrdnal bumup set equal to bounding bumup. 
Bounding: 7,772.046 BoUnding bumup eslimated by assuming SOL heavy metal mass was twice EOL 

Checks 

Estimated Bumupl
BumuD MultiDlIer Given Bumup Estima10d EOl HMlGlven EOl HM 

Nomln£l:1 32.83 I 2.591 
Bounding: 32.83 ,

Reactor shutdown, core removal, storage, shiPPing or other date confirming that Irradiation ceased for fuel.
 

2Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdlMT).
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Fuel Radionuclide Inventory Worksheet 
l. Fuel and TelD]lIate lnfotmatW!I Estimated 

Fuel Name: HWCTR DRIVER 1Fuel decay start date: 1964 Canister usage: 
SNFID#: 117 Estimates as of: 2010 18"xlS' 

Fuel Units & Oeser: 76 - TUBE Template: HFBR (Heavy Water. Zire., 0 to 5%, U) 3.45 
_vy Metal Mass: BOl= ; EOl=36.13kg 'Templa.. Bumup(MWd): 5 
ROD Storage SiIe: INEEl Templa.. BOl _vy Metal Ma•• (MT): 0.00034251 

Template Decay Time' 35 years 
n. Estimates m x" Xb b Yo Yb Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonslsec 

Radionuclide Template Fuel Bumup (MWd)' Burnup (MWdj' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 4.6920E-09 34,632.914 34,632,914 O.ooE+OO 1.62E-04 1.62E-04 AV9,MaV 
Am-241 2,2880E-02 34,632.914 34,632.914 O.ooE+OO 7.92E+02 7.92E+02 0.0150 2.416E+15 
Am-242m 3.5400E-06 34,632.914 34,632,914 O.ooE+OO 1.23E-Ol 1.23E-Ol 0.0250 5.00SE+14 
Am-243 2.0580E-06 34,632.914 34,632.914 O.OOE+OO 7.13E-02 7.13E-02 0.0375 4.403E+14 
C-14 1.1264E-Q3 34,632.914 34,632.914 O.ooE+OO 3.90E+Ol 3.90E+Ol 0.0575 4.767E+14 
CI-36 8,3760E-l1 34,632.914 34,632.914 O.OOE+OO 2.90E-06 2.90E-Q6 0.0850 2.811E+14 
Cm-243 5.0340E-Q7 34,632.914 34,632.914 O.ooE+OO 1.74E-02 1.74E-02 0.1250 1.855E+14 
Cm-244 1.0450E-05 34,632.914 34,632.914 O.ooE+OO 3.62E-Ol 3.62E-Ol 0.2250 2.422E+14 
Co-60 6.4420E-Q2 34,632.914 34,632.914 O.ooE+OO 2.23E+03 2.23E+03 0.3750 1.053E+14 
Cs-l34 7.9240E-06 34,632.914 34.632.914 O.ooE+OO 2.74E-Ql 2.74E-Ol 0.5750 1.843E+t5 
Cs-l35 7.9140E-06 34,632.914 34,632.914 O.ooE+OO 2.74E-Ol 2.74E-Ol 0.8500 2.128E+13 
Cs-137 1.4316E+OO 34.632.914 34,632.914 O.OOE+OO 4.96E+04 4.96E+04 1.2500 1.753E+14 
Eu-154 6.7900E-Q3 34,632.914 34,632,914 O.ooE+OO 2.35E+02 2.35E+02 1.7500 5.767E+11 
Eu-155 6.2800E-04 34,632.914 34,632.914 O.ooE+OO 2.17E+Ol 2.17E+Ol 2.2500 9.237E+08 
Fe-55 5.7480E-05 34,632.914 34,632.914 O.OOE+OO 1.99E+OO l.99E+OO 2.7500 5.909E+07 
H-3 2.3600E-Q2 34,632.914 34,632.914 O.ooE+OO 8.24E+02 8.24E+02 3.5000 1.782E+05 
1-129 7.5020E-07 34,632.914 34,632.914 O.ooE+OO 2.60E-02 2.60E-Q2 5.ססOO 7.479E+04 
Kr-85 3.8220E-02 34,632.914 34,632.914 O.ooE+OO 1.32E+03 1.32E+03 7.ססOO 8.413E+03 
Np-237 5.5780E-Q6 34,632.914 34,632.914 O.ooE+OO 1.93E-Ql 1.93E-Ol 11.ססOO 9.548E+02 
Pa-231 7.8820E-09 34,632.914 34,632.914 O.ooE+OO 2.73E-04 2.73E-Q4 
Pb-21 0 4.3640E-09 34,632.914 34,632.914 O.OOE+OO 1.52E-04 1.52E-Q4 
Pm-147 9.95OOE-Q4 34,632.914 34,632.914 O.ooE+OO 3.45E+Ol 3.45E+Ol 
Pu-238 6.4240E-Q3 34,632.914 34,632.914 O.ooE+OO 2.22E+02 2.22E+02 
Pu-239 1.8744E-02 34,632.914 34,632.914 O.ooE+OO 6.49E+02 6.49E+02 
Pu-240 8.3540E-03 34,632.914 34,632,914 O.ooE+OO 2.89E+02 2.89E+02 
Pu-241 1.4606E-Ol 34,632.914 34,632.914 O.ooE+OO 5.06E+03 5.06E+03 
Pu-242 2.04ooE-06 34,632.914 34,632.914 O.OOE+OO 7.07E-02 7.07E-Q2 
Ra-226 1.1804E-Q8 34,632.914 34,632.914 O.ooE+OO 4.09E-Q4 4.09E-04 
Ra-228 1.1864E-09 34,632.914 34,632.914 O.ooE+OO 4.11E-05 4.11E-Q5 
Ru-l06 3.2580E-l0 34,632.914 34,632.914 O.ooE+OO 1.13E-05 1.13E-05 
Se-79 1.2524E-Q5 34,632.914 34,632.914 O.QOE+OO 4.34E-Ol 4.34E-Ol 
Sn-126 1.2052E-Q5 34,632.914 34,632.914 O.OOE+OO 4.17E-Ol 4.17E-Ol 
Sr-90 1.2638E+OO 34,632.914 34,632.914 O.ooE+OO 4.38E+04 4.38E+04 
Tc-99 4.4140E-04 34,632.914 34,632.914 O.OOE+OO 1.53E+Ol 1.53E+Ol 
Th-229 4.3480E-Q9 34,632.914 34,632.914 O.ooE+OO 1.51E-Q4 1.51E-04 
Th-230 1.0760E-Q6 34,632.914 34,632.914 O.OOE+OO 3.73E-02 3.73E-Q2 
Th-232 1.1926E-Q9 34,632.914 34,632.914 O.ooE+OO 4.13E-05 4.13E-05 
n-208 4.62ooE-08 34,632.914 34,632.914 O.ooE+OO 1.60E-Q3 1.60E-Q3 
U-232 1.2406E-Q7 34,632.914 34,632.914 O.ooE+OO 4.30E-03 4.30E·03 Thennal Power 
U-233 9.1620E-07 34,632.914 34,632.914 O.OOE+OO 3.17E-Q2 3.17E-Q2 Nominal Heal Bounding 
U-234 2.3440E-Q3 34,632.914 34,632.914 O,ooE+OO 8.12E+Ol 8.12E+01 Output Heat Output 
U-235 -2.3296E-06 34,632.914 0.000 7.81E-Q3 O.OOE+OO 7.81E-Q3 /Watts' /Wattsl 
U-236 2.6620E-05 34,632.914 34,632.914 O.ooE+OO 9.22E-Ql 922E-Ql 6.36E+02 6.36E.02 
U-238 -1.3291 E-Q7 34,632.914 0.000 2.28E-02 1.82E-02 2.28E-02 Total Total 
Y-90 1.2642E+OO 34,632.914 34,632.914 O.OOE+OO 4.38E+04 4.38E+04 
Other Radionuclides 4.72E+04 4.72E+04 

m. TelD]lIale ~·.SummaJ'Y, B_ and Checks 
TemDlate selection SummarY 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: HEAVY WATER HEAVY WATER This Templat9 was used for the following reasons: 

Fuel Cladding: llRC llRC This fuel matches on all parameters e,coplenrichment (unknown). 
BOl HM Constituents: U-lr U 

BOl Enrichment %: Oto 5 

Burnup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal:1 34,632.914 Nominal bumup set equal to bouncing bumup. 
Boundlng:1 I 34,632.914 Bounding bumup estimated by assuming BOL heavy metal mass was twice EOL 

Checks 

Estimated Bumupt 
Bumup Multiplier Given Bumup Estimated EOl HMlGlven EOl HM 

Nominal: 32.83 I 2.591 
Bounding: 32.83 , 

Reactor shutdown, core removal. storage, shlpptng or other date confnrmng that mamatlon ceased for fuel.
 

2TotaJ bumup for all fuel associated ¥Ath this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd'MT).
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and Template lnf<Jmlllllon Estimated 

Fuel Name: HWCTR ETWO 'Fuel deeay start date: 1964 Canister usage: 
SNFID(I: 867 Estimates as of: 2010 18"'15' 

Fuet Units & Oeser: 6 . TUBE Template: HFBR (Heavy Water, lire., 0 to S'}o, U) 0.27
 
Heavy Metal Mas>: BOL: ,EOL:45.46kg 2 Te::nplate Bumup(MWd): 5
 

ROD Storage Sit.: INEEL Template BOl Heavy Metal Mass (MT): 0.00034251
 
Template Decay Time" 35 years
 

n. Estimates m b Y. Yb Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 

,OA'::C:C'-2;c2;7. 4_;C.'''69~,2c:;0o=E__;-09;;;__---_,;4""3,"'50;71;c·;c.99;;;9;---- __-;4;c3,o;:57"'1c'-.9~;9,~9 O.OOE+OO 2.04~E:c-04==-__~2.04E-04 ....v'--__-c---~-=AV9· Me
Am-241 2.2880E-02 43,571.999 43,571.999--·O:DoE';OO----9-.97E+02 9.97E+02 0.0150 3.040E+15 
",A"m,,-'-724:~20'm"--_--~--_73.::o5~400~Eo--Q6~-_--:43~,5~7,'-1.,-,999~_-_::43~:',=57=-1".~9.99 O.OOE+OO 1.54:'·-;:Ec';_Q~1;:--------'=1'-;.54~E·-~0"1'---U-"'0::'.02:::-:50::---~'-:6-;.29:-::7='E"+-;1"7 4 
Am-243 2.0580E_Q6 43,571.999 43,571.99-9-- 0.0010+00 8.97E-02 8.97E_Q2 0.0375 5.539E+14 
C-14 1.1264E_Q3 43,571.999 43,571.999 O.OoE+OO 4.91'-;:E~+O-;C;-1-----;4:';.9"1-;:E'-+O"1;----j11---;;0.-;:'05='7::5---"'5::'.99:::-;:'8~E+'-:1::-4 
.;;C',-I-=-36=----------8"'.=:37=60'==E--'-1":'1:...-----;43~,'=57=1".9=9~9:...-----;43=','=57=1:-:'.9°~9:':'9 --o.OOE+oo 3.6s~E:-:._Q6:=-=-----3"'.-:c65°;E:-:_Q6:=-=---+·.......:0"'.08~50·:------'3"'53==7E::-:+'-'-C14 

.;;C"m..'_-"'24_::3;--------......:;5.::.0"'340~E:=--Q_:::=7_---432:,5,,7;Ol.::.99=9-----:4~3S,5:=7::-.::1.999 O.OOE+OO 2.19~Et-0~2~::::::::::::j2~.1~9~Ej-Q~2~::::~:~::::tO.;12~50~::::::::::::j2~:334::=:::=-E+,__1::-4 

.,C;:m";-~244c::----_-----i:l."'04"'5;;;0"'Eo--;:05:;.__---..:;4:;;3';,5:.;,7:i_l.:;;9:;;9"'9 ~4.3:-2,,~571.9i19 O.OOE+OO 4.55-=E~-071=--__~4'C.5:"5-=E:..:-0~1=__-le----"'0."'22:::50"'----:...-3:..:.04""'-77E+'--1",-4 
Co-6O 6.4420E_Q2 43,571.999 43,571.999 O.OOE+OO 2.81 E+03 2.81 E+03 0.3750 1.325E+14 
~C~S'--1"34::----~----~~----07;c.9"'2c;40:~E--;_Q6;:;:-----4-;;3~,5~7"'1:.::.9;;;9"9O-----..,4"3::;,5"'7~1.999 O.OOE+OO 3.45:=;E='_Q';2'1----:3;;-.4"'5"E:'_Qocl':---1f-------'=0'-;.5::-:750~-~-;:2.':31;:9"'E-'+1:-::-5 

"C"'S'--1;-;3,,5;_---------o-7-';;.9"'17.40"'E=--~06"'---..,43;_;c;,5"'7;Ol';.9;;;9"'9 -;4.~3,"'50;7.;_1.~999 0.OOEo'+OO~_---i'3,.~4c;5i'E--'-0"'1;--_---;o3';;.4c;5i'E_;-0"'1;_____jf--'°1;'C·.85002"'50:;;;:.0---"'22::::;·.2606nEE++1143 
Cs-137 1.4316E+OO 43,571.999 43,571.999 O.OOE+OO 6.24E+04 6.24E+04 
Eu-l54 6.7900E-Q3 43,571.999 43,571.999 O.OOE+OO 2.96E+02 2.96E+02 1.7500 7.256E+l1 
-;=E"'-u--;-1;;;55::----------6:-2.;;,28:300~E--;-Q4;'.'----..:;4:;;3,~5~71;-:.;:99"'9;--~..:;4"3',~57~1;-'.9~~9"'9 O.OOE+OO 2.74~E"'+O"'lO--------'20'.7"'4"'E:-:.+O:;1"---U~...,2:..:.2"'5OO""--------'1:..:.1'-6''''2E~+""-09 

.:F7e'=-5::o5'-- ._"'5::;.7"'480~E:=--"'057_-_--4~3:",5,,7;Ol.::.9~99':'__- _ ____o4~3,'=5:=771.999 O.OOE+OO 2.50E+OO 2.50E+00 2.7500 7.434E+07 
-;-H';;-3~-------__:2:;_'.3800~~E-;;-0"'2--~-:43;c,"'57=1;_c.99=.c:;9:_--_i_43"',"'57'"1:.::.99:"",9 O.OOE+OO 1.04E+03 1.04E+03 3.5000 2.242E+05 
,,1-O'l--::2:'=9 -=7S·50~20~E:=--Q~7=--_--..,4,,3:",5,,7;Ol.::.99=9- __.4:",3,::;:5:=771.999 O.OOE+OO 3.27"E=--"'0"'2 --:3c.,2""7"E::--:;02:=---1f-----::5"'.OOOO=:'-- 9=."'41=0'"E.:+04::..: 
.;cK:=r-::;85~------~---c3~.8~22~0~E-Q~2~--.....:;43"',~57~1;_'.9"'9~9;---'"43:-2';c.57~-;-:1.999--O:OOE+OO 1.67E+O;;3"--~~_1'_'.6=7~Eo"+O:;.3"---U--'7:..:.0000="----_1"'.058"""E~+c-:'04 
-=N:"p-__;2c:;3:o-7--------.-~5S·5-=7"'80;o:E:=--Q6~--_-c43;_;c;,5c;7;:;1::;.9"'9"'9-- _ __;4",3",,50;7O'1.c:::999 O.OOE+OO 2.43~E__;-Q~1;--_--::2'-;.43~E__;-0"'1---jf---'1.:1."'OOOO=----'1-".20=lE=+"'03'-
",P",a-..:::2",3=-1~ 77.'=88:;2;:0~E--:-0"'9:...---.......:4'=3S,5:=71-".7999==__~--::;4~3,'=5=71;.:..99~9 O.OOE+OO 3.43E-Q4 3.43E-04 
-;P;"b-:-=2"'10~-~-__-.-4_;C.:o:3640~"'E__;-Q~9--~--,;4~3,571.999 43,571.999 O.OOE+OO 1.91 E-04 1.91 E-04 
-=PC'm'-=-1;;;4;o-7 --::9::;.95700~Eo.:-Q4==---~-...,4;::3::;,5~7_::1.":'9=99:---~-'4c:3S,5:=7",1.::9c99 O.OOE+OO 4.34E+Ol 4.34E+Ol 
-;PpC'Uu__;:22c:;363"'9---~---6.;-.-;;-42:;-40~E'-;-03;;;-------:;43,;c;:,50;71O'."'99"'9c-~ _ __;4",3'S570;1;,.9:::99;;o':-- O.OOE+OO 2.80E+02 2.80E+02 
~~=---~--.-..,1"'.8:::7c_:44:-=:=E-Q-302--~-:43':",'=57=1"'.999=:_-~_:_43=',"'57"'1c-.99::-=:::9 O.OOE+OO 8.17E+02 8.17E+02 
PU-2c.;40.:;-_~ 8"'.,o,3540~:;:E--;-03;'.'_---..:;4:;;3~,5~71;_:.;:99:;;9;__-..:;43"',~57~1;_,.99:~9:_~~0.OOE+OO 3.64E+02 3.64E+02 
-Pu-241 1.4606E_Ql 43,571.999 43,571.999 O.OOE+OO 6.36E+03 6.36E+03 
Pu-242 2.0400E_Q6 43,571.999 43,571.999 O.OOE+OO 8.89E_Q2 8.89E-02 
Ra-226 1.1804E_Q6 43,571.999 43,571.999--- O.OOE+OO 5.14E-04 5.14E-Q4 
Ra-228 1.1864E_Q9 43,571.999 43,571.999 O.OOE+OO 5.17E-05 5.17E-Q5 
Ru-l06 3.2580E-l0 43,571.999 43,571.999 O.OOE+OO 1.42E-05 1.42E_Q5 
5e-79 1.2524E-Q5 43,571.999 43,571:999 O.OOE+OO 5.46E_Ql 5.46E_Ql 
5n-126 1.2052E-Q5 43,571.999 43,571.999 O.OoE+OO 5.25E-Ol 5.25E-Ol 
5r-90 1.2636E+OO 43,571.999 43,571.999 O.OOE+OO 5.51E+04 5.51E+04 
Tc-99 4.4140E-Q4 43,571.999 43,571.999 O.OOE+OO 1.92E+Ol 1.92E+Ol 
Th-229 4.3480E-Q9 43,571.999 43,571.999 O.OOE+OO 1.89E-Q4 1.89E-Q4 
Th-230 1.0760E_Q6 43,571.999 43,571.999 O.OOE+OO 4.69E-02 4.69E-Q2 
Th-232 1.1926E-Q9 43,571.999 43,571.999 O.OOE+OO 5.20E-05 5.20E-05 
TI-208 4.6200E_Q6 43,571.999 43,571.900 O.OOE+OO 2.01 E_Q3 2.01 E-03 
U-232 12406E_Q7 43,571.999 43,571.999 O.OOE+OO 5.41E_Q3 5.41E-03 Thennal Power 
U-233 9.1620E_Q7 43,571.999 43,571.999 O.OOE+OO 3.99E-D2 3.99E-D2 Nominal Heat Bounding 
U-234 2.3440E-03 43,571.999 43,571.999 O.OOE+OO 1.02E+02 1.02E+02 Output Heat OUtput
U·235 -2.3296E_Q6 43,571.999 0.000 9.83E-Q3 O.OOE+OO 9.83E-03 /Watts) /Watts) 
U-236 2.6620E-05 43,571.999 43,571.999 O.OOE+OO 1.16E+OO 1.16E+OO B.01E+02 B.01E+02 
U-236 -1.3291 E_Q7 43,571.999 0.000 2.87E_Q2 2.29E_Q2 2.87E-02 Total Total 
V-90 1.2642E+OO 43,571.999 43,571.999 O.OOE+OO 5.51E+04 5.51E+04 
Other Radionuclides 5.94E+04 5.94E+04 
W. TemoJate SeJeI;tjon Smlwarv,·8Qnw and Cheeks 

emplate selection Summary 
From SFD Used Basis for Parameter Differences: 

Reactor Modenrtor: HEAVY WATER HEAVY WATER This Template was used for the following reasons: 
Fuel CfaddJng:J---'-=:Z=IRC-::::-~2='---+--'-"-::Z:::IR:-:C::"-~--Lisfuel matches on all parameters except enrichment (unknown~ 

BO~:~=;=:J U=-=M"'ET=AL=--_-+__---;;0-;~~5o----j 

Bumup Summary (MWd) Basis for bumuD used in estimate:
 
FromSFD I Estimated


Nomlnal:1 I 43,571.999 NomInal bumup set eql:al to bounding bumtlp.
 
Bounding: I 43,571.999 Bounding bumup estimated by asst>ming BOl heavy metal mass was twice EOl.
 

Checks 
estimated Bumup/ 

Bumuo MultlDller Given Bumup Eatlmoted EOl HMlGlven EOl HM
 
Nominal: 32.83
 I 2.591 

Bounding: 32.83 ,
Reactor shutdown, cora removal, storage, shipping or other date confirming that Irradiation ceased for fuel. 

~otal bumup for all fuel associated with this wol1<sheet must be divided by BOl heavy metal mass to get specific bumup values (MWdIMT). 

DOEl5NF/REP-Q78 December 2003 
Revision 1 PageC-232 



Fuel Radionuclide Inventory Worksheet 
J. FlId and TeJUplate W-aOil Estimated 

Fuel Name: HWCTR IMT 1 FueI decay start date: 1964 Canister usage: 
SNFID#: 113 Estimates as of: 2010 IS"xl0' 

Fuel Units & Oeser: 82 . TUBE Template: HFBR (Heavy Water. SST. 0 to 5"10. U) 1.15 
_vy Metal Maas: BOl= ; EOl=92.nk9 'Template Bumup(MWd): 5 
ROD Storage Site: INEEl Template BOL _vy Metal Masa (MT): 0.00034251 

Template Decay Time: 35 years 

n. Estimale$ m x. x. b Y. Y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Burnup (MWd)' Burnup (MWdl' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 5.6840E-Q9 88,573.243 88,573.243 O.OOE+OO 5.03E-04 5.03E-04 Avg. MeV 
Am-241 2.1380E-Ol 88,573.243 88,573.243 O.OOE+OO 1.89E+04 1.89E+04 0.0150 6.362E+15 
Am-242m 1.0302E-04 88,573.243 88,573.243 O.OOE+OO 9.12E+OO 9.12E+OO 0.0250 1.244E+15 
Am-243 5.2400E-05 88,573.243 88,573.243 O.OOE+OO 4.64E+OO 4.64E+OO 0.0375 1.082E+15 
C-14 2.215OE-02 88.573.243 88,573.243 O.OOE+OO 1.96E+03 1.96E+03 0.0575 1.351E+15 
CI-36 4.1880E-Q4 88,573.243 88.573.243 O.OOE+OO 3.71E+Ol 3.71E+Ol 0.0850 6.359E+14 
Cm-243 1.6766E-05 88,573.243 88,573.243 O.OOE+OO 1.49E+OO 1.49E+OO 0.1250 4.128E+14 
Cm-244 7.3320E-04 88,573.243 88,573.243 O.OOE+OO 6.49E+Ol 6.49E+Ol 0.2250 5.168E+14 
Co-50 5.1460E+OO 88,573.243 88,573.243 O.OOE+OO 4.56E+05 4.56E+05 0.3750 2.229E+14 
Cs-l34 1.7300E-05 88,573.243 88,573.243 O.OOE+OO 1.53E+OO 1.53E+OO 0.5750 4.726E+15 
Cs-135 3.745OE-D6 88,573.243 88,573.243 O.OOE+OO 3.32E-Ol 3.32E-01 0.8500 5.263E+13 
Cs-137 1.4426E+OO 88,573.243 88,573.243 O.OOE+OO 1.28E+05 1.28E+05 1.2500 3.3nE+16 
Eu-l54 9.2140E-03 88,573.243 88,573.243 O.OOE+OO 8.16E+02 8.16E+02 1.7500 1.399E+12 
Eu-155 8.1380E-04 88,573.243 88,573.243 O.OOE+OO 7.21E+Ol 721E+Ol 2.2500 1.789E+l1
Fe-55 5.3720E-02 88,573.243 88,573.243 O.OOE+OO 4.76E+03 4.76E+03 2.7500 1.032E+09
H-3 4.455OE-Q2 88,573.243 88,573.243 O.OOE+OO 3.95E+03 3.95E+03 3.5000 2.506E+06 
1-129 9.1660E-07 88,573.243 88,573243 O.OOE+OO 8.12E-Q2 8.12E-Q2 5.ססOO 1.048E+05 
Kr-85 3.2380E-02 88,573.243 88,573.243 O.OOE+OO 2.87E+03 2.87E+03 7.ססOO 1.178E+05 
Np-237 1.9674E-05 88,573.243 88,573.243 O.OOE+OO 1.74E+OO 1.74E+OO 11.ססOO 1.335E+04 
Pa-231 9.3700E-09 88,573.243 88,573.243 O.OOE+OO 8.30E-Q4 8.30E-Q4 
Pb-210 4.0520E-Q9 88,573.243 88,573.243 O.OOE+OO 3.59E-04 3.59E-04 
Pm-147 7.8900E-04 88,573.243 88,573.243 O.OOE+OO 6.99E+Ol 6.99E+Ol 
Pu-238 3.6340E-Q2 88,573.243 88,573.243 O.OOE+OO 3.22E+03 3.22E+03 
Pu-239 6.5100E-Q2 88,573.243 88,573.243 O.OOE+OO 5.77E+03 5.77E+03 
Pu-240 2.6700E-02 88,573.243 88,573.243 O.OOE+OO 2.36E+03 2.36E+03 
Pu-241 1.3616E+OO 88,573.243 88,573.243 O.OOE+OO 1.21E+05 1.21E+05 
Pu-242 1.6742E-Q5 88,573.243 88,573.243 O.OOE+OO 1.48E+OO l.48E+OO 
Ra-226 1.0912E-oB 88,573.243 88,573.243 O.OOE+OO 9.67E-Q4 9.67E-Q4 
Ra-228 2.0780E-l0 88,573.243 88,573.243 O.OOE+OO 1.84E-05 1.84E-Q5 
Ru-l06 7.4020E-l0 88,573.243 88,573.243 O.OOE+OO 6.56E-Q5 6.56E-Q5 
8e-79 2.8500E-Q5 88,573.243 88,573.243 O.OOE+OO ~.52E+OO 2.52E+OO 
8n-126 l.7794E-Q5 88,573.243 88,573.243 O.OOE+OO 1.58E+OO 1.58E+OO 
8r-90 1.0372E+OO 88,573.243 88,573.243 O.OOE+OO 9.19E+04 9.19E+04 
Tc-99 4.3360E-Q4 88.573.243 88,573.243 O.OOE+OO 3.84E+Ol 3.84E+Ol 
Th-229 1.9490E-Q9 88,573.243 88,573.243 O.OOE+OO 1.73E-04 1.73E-Q4 
Th-230 9.9520E-07 88,573.243 88,573.243 O.OOE+OO 8.81E-Q2 8.81E-Q2 
Th-232 2.0900E-l0 88,573.243 88,573.243 O.OOE+OO l.85E-05 I.B5E-Q5 
n-206 1.5278E-Q7 88,573.243 88,573.243 O.OOE+OO 1.35E-Q2 1.35E-02 
U-232 4.1380E-07 88,573.243 88,573.243 O.OOE+OO 3.66E-Q2 3.66E-02 Thermal Power 
U-233 4.1200E-Q7 88,573243 88,573243 O.OOE+OO 3.65E-Q2 3.65E-02 Nominal Heat Bounding 
U-234 2.1700E-03 88,573.243 88,573.243 O.OOE+OO 1.92E+02 1.92E+02 Output Heat Output 
U-235 -1.7036E-D6 88,573.243 0.000 2.01E-02 O.OOE+OO 2.01E-Q2 !Wattsl !Wattsl 
U-236 2.6080E-Q5 88,573243 88,573.243 O.OOE+OO 2.31E+OO 2.31E+OO 9.57E+03 9.57E+03 
U-238 -5.1291E-Q7 88,573.243 0.000 5.87E-Q2 1.32E-02 5.87E-Q2 Total Total 
Y-90 1.0374E+OO 88,573.243 88,573.243 O.OOE+OO 9.19E+04 9.19E+04 
Other Radionuelldes 7.62E+05 7.62E+05 

m. T""""'te SdectiOIl Summa.,.. 1l allll~ 
Template selection Summary 

FromSFD Used Basis for Parameter Differences:
 
Reactor Moderator: HEAVY WATER HEAVY WATER This Template was used tor the following reasons:
 

Fuel Cladding: SST SST This fuel malches on 011 paramete" except enrichment (unknown).
 
BOL HM Constituents: UMETAl U 

BOl enrichment 0/.: Ot05 

Bumup Summary (MWd) Basis for bumup usad in estimate: 
FromSFD Estimated 

Nominal: 88,573.243 Nominal bumup set equal to boUnding bumup. 
Boundlng:1 88,573.243 Bouncing bumup estimated by assuming Bot.. heavy metal mass was twice EOI... 

Checks 

Estimated Bumupl 
Bumu Multi ier Given Bum Estimated EOL HMlGlven EOL HM 

Nominal: 32.70 1 2.271 
Bounding: 32.70 

lReaetor shutdown. core removal, storage. shipping or other date confinning that irradiation ceased for fuel.
 

2Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass 10 gel specific bumup values (MWdlMT).
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and TempIale Information
 Estimated 

Fuel Nan»: HWCTR IRO 1Fue-1decay start date: 1964
 Canister usage: 
SNFID#: 976 Estimates as of: 2010
 18"x10' 

Fuel Units & Ilescr: 2 - TUBE Template: HFBR (Heavy Water, Zire., 0 to 5°'0, U) 0.02 
Heavy Metal Mas" BOl= ; EOl=5.41 kg 'Template Bumup(MWd): 5 
ROD Storage SIb: INEEl Template BOL Heavy Metal Mass (MT): 0.00034251 

Template Decav Time: 35 years
 

ll. Estimates m x" Xb b
 Y" Yb Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
/><:;-227 4.6920E-09 5,183.089 5,183.089 O.OOE+OO 2.43E-05 2.43E-05 Avg.~____. 
Am-241 2.2880E-Q2 5,183.089 5,183.089 O.OOE+OO 1.1·9E-HJ2 1.19E-HJ2 0.0150 3.616E+14 
Am-242m 3.5400E-08 5,183~089 5,183.089--- O.OOE+OO 1.83E-Q2 1.83E-02 0.0250 7.490E+13 
Am-243 2.0580E-06 5,183.089 5,183.089 O.OOE+OO 1.07E-02 1.07E-02 0.0375 6.589E+13 
C-14 1.1264E-Q3 5,183.089 5,183.089 O.OOE+OO 5.64E+OO 5.64E+OO 0.0575 7.135E+13 
CI-36 8.3760E-11 5,183.089 5,183.089-- O.OOE+OO 4.34E-07 4.34E-07 0.0850 4.207E+13 
Cm-243 5.0340E·07 5,183.089 5,183.089---0-.00E+oo 2.61E-03 2.61E-03 0.1250 2.n6E+13 
Cm-244 1.0450E-05 5,183.089 5,183.08S--o.00E+oo 5.42E-02 5.42E-Q2 0.2250 3.624E+13 
Co-60 6.4420E-02 5,183.089 5,183.089 O.OOE+OO 3.34E-HJ2 3.34E-HJ2 0.3750 1.576E+13 
Cs-134 7.9240E-Q6 5,183.089 5,183.089 - -----o.oOE+OO 4.11E-02 4.11E-02 0.5750 2.759E+14 
Cs-135 7.9140E-06 5,183.089 5,183.089 O.OOE+OO 4.10E-Q2 4.10E-Q2 0.8500 3.184E+12 
Cs-137 1.4316E+OO 5,183.089 5,183.089 O.OOE+OO 7.42E-HJ3 7.42E-HJ3 1.2500 2.624E+13 
EU-154 6.7900E-Q3 5,183.089 5,183.089 O.OOE+OO 3.52E-HJ1 3.52E-HJl 1.7500 8.631E+l0 
EU-155 6.2800E-04 5,183.089 5,183.089 O.O<>E+OO 3.25E+OO 3.25E+OO 2.2500 1.382E+08 
Fe-55 5.7480E-05 5,183.089 5,183.089 O.OOE+OO 2.98E-01 2.98E-01 2.7500 8.843E+06 
H-3 2.3800E-Q2 5,183.089 5,183.089 O.OOE+OO 1.23E-HJ2 1.23E-HJ2 3.5000 2.667E+04 
1-129 7.5020E-Q7 5,183.089 5,183.089 O.OOE+OO 3.89E-03 3.89E-03 5.0000 1.119E+04 
Kr-85 3.8220E-Q2 5,183.089 5,183.089 O.OOE+OO 1.98E-HJ2 1.98E-HJ2 7.0000 1.259E+03 
Np-237 5.5780E-06 5,183.089 5,183.089 O.OOE+OO 2.89E-02 2.89E-02 11.0000 1.429E+02 
Pa-231 7.8820E-09 5,183.089 5,183.089 O.OOE+OO 4.09E-Q5 4.09E-Q5 
Pb-21 0 4.3840E-09 5,183.089 5,183.089 --o.OOE+oo 2.27E-05 2.27E-Q5 
Pm-147 9.9500E-04 5,183.089 5,183.089 O.OOE+OO 5.16E+OO 5.16E+OO 
Pu-238 6.4240E-Q3 5,183.089 5,183.089-----O:00E+oo 3.33E-HJ1 3.33E-HJ1 

-PU-239 1.8744E-Q2 5,183.089 5,183.089 O.OOE+OO 9.72E-HJ1 9.72E-HJ1 
Pu-240 8.3540E-03 5,183.089 5,183.089 O.OOE+OO 4.33E-HJ1 4.33E-HJ1 
PU-241 1.4606E-Q1 5,183.089 5,183.089 O.OOE+OO 7.57E-HJ2 7.57E-HJ2 
PU-242 2.0400E-06 5,183.089 5,183.089-- O.OOE+OO 1.06E-Q2 1.06E-Q2 
Ra-226 1.1804E-08 5,183.089 5,183.089 O.OOE+OO 6.12E-Q5 6.12E-Q5 
Ra-228 1.1864E-09 5,183.089 5,183.089 O.OOE+OO 6.15E-06 6.15E-Q6 
RU-106 3.2580E-10 5,183.089 5,183.089 O.OOE+OO 1.69E-Q6 1.69E-06 
5e-79 1.2524E-Q5 5,183.089 5,1s3-:-089---0-.00E+oo 6.49E-Q2 6.49E-Q2 
5n-126 1.2052E-Q5 5,183.089 5,183.089 O.OOE+OO 6.25E-Q2 6.25E-Q2 
5r-90 1.2638E+OO 5,183.089 5,183.089 O-:-OOE+OO 6.55E+03 6.55E+03 
Tc-99 4.4140E-Q4 5,183.089 5,183.089 O.OOE+OO 2.29E+OO 2.29E+OO 
Th-229 4.3480E-09 5,183.089 5,183.089 O.OOE+OO 2.25E-Q5 2.25E-Q5 
Th-230 1.0760E-Q6 5,183.089 5,183.089 O.OOE+OO 5.58E-03 5.58E-03 
Th-232 1.1926E-Q9 5,183.089 5,183.009 O.OOE+OO 6.18E-06 6.18E-Q6 
TI-208 4.6200E-Q8 5,183.089 5,183.009 O.OOE+OO 2:39E-Q4 2.39E-Q4 
U-232 1.2406E-Q7 5,183.089 5,183.089 O.OOE+OO 6.43E-04 6.43E-Q4 Thermal Power 
U-233 9.1620E-Q7 5,183.089 5,183.089---0-.00E+oo 4.75E·03 4.75E-03 Nominal Heat Bounding 
U-234 2.3440E-Q3 5,183.089 5,183.009 O.OOE+OO 1.21E-HJ1 1.21 E-HJ1 OUtput Heat Output 
U-235 -2.3296E-Q6 5,183.089 0.000 1.17E-03 O.OOE+OO 1.17E-Q3 (Watts) (Watts) 
U-236 2.6620E-Q5 5,183.089 5,183.089 O.OOE+OO 1.38E-Q1 1.38E-01 9.52E+01 9.52E+01 
U-238 -1.3291E-Q7 5,183.089 0.000 3.42E-03 2.73E-03 3.42E-03 Total Total 
V-SO 1.2642E+OO 5,183.089 5,183.089 O.OOE+OO 6.55E-HJ3 6.55E-HJ3 
Other Radionuclides 7.07E+03 7.07E+03 
W. Tempb~SeIeetion Summal'V, B....... andC~
 
Template selection 5ummary 

FromSFD Used Basis for Parameter Differences:
 
Reactor Moderator: HEAVY WATER HEAVY WATER This Temptate was used for the following reasons:
 

Fuel Cladding: ZIRC ZIRC This fuel matches on all parameters except enrichment (unlo1own).
 
BOL HM COnstituents: U02 U 

BOL enrichment %: 0105 

Bumup Summary (MWd) Basis for burnull used in estimate: 
FromSFD I Estimated 

Nomlnal:1 I 5,183.089 Nominal bumup set equal to bounding bumup. 
Bounding: I 5,183.089 Bounding bumup estimated by assuming BOL heavy metal mass was twice EOl. 

Checks 

Estimated Bumupf 
BumUD MultiDlier Given Bumup EstImated EOL HMlGlven EOL HM 

Noml:tal: 32.83 I 2.591 
Boundfng: 32.83 , 

Reactor shutdown, core removal, storage, shlpptng or other date conflnnlng that Irradiation ceased for fuel.
 

~otal bumup for all fuat associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd'MT).
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Fuel Radionuclide Inventory Worksheet 
I. fud and TeJIlllIaie Wormation Estimated 

Fuel Name: HWCTR IS 1Fuel decay start date: 1964 Canister usage: 
SNFID#: 977 Estimate9 as of: 2010 18"x15' 

Fuel Units & Oeser: 3 • TUBE Template: HFBR (Heavy Water, lire., 0 to 5%, U) 0.14 
_vy Metal Mass: BOl= ; EOL:15.78k9 'Template Bumup(MWd): 5 
ROD Storage Site: INEEL Template BOL _vy Metal Ma•• (MT): 0.00034251 

Template Decay Time' 35 years 

n. Estimates m x" x. b y" y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuelide Template Fuel Burnup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 4.6920E-09 15,122.233 15,122.233 O.OOE+OO 7.1OE-05 7.10E-05 Avg. MeV 
Am-241 2.2880E-02 15,122.233 15,122.233 O.OOE+OO 3.46E+02 3.46E+02 0.0150 1.055E+15 
Am-242m 3.5400E-06 15,122.233 15,122.233 O.OOE+OO 5.35E-02 5.35E-02 0.0250 2.185E+14 
Am-243 2.0580E-oo 15,122.233 15,122.233 O.OOE+OO 3.11E-02 3.11E-02 0.0375 1.923E+14 
C-14 1.1264E-03 15,122.233 15,122.233 O.OOE+OO 1.70E+01 1.70E+Ol 0.0575 2.082E+14 
CI-36 8.375OE-ll 15,122.233 15,122.233 O.OOE+OO 1.27E-06 1.27E-oo 0.0850 1.228E+14 
Cm-243 5.0340E-07 15,122.233 15,122.233 O.OOE+OO 7.61E-OJ 7.61E-03 0.1250 8.099E+13 
Cm-244 1.0450E-05 15,122.233 15,122.233 O.OOE+OO 1.58E-Ol 1.58E-Ol 0.2250 1.057E+14 
Co-50 6.4420E-02 15,122.233 15,122.233 O.OOE+OO 9.74E+02 9.74E+02 0.3750 4.599E+13 
Cs-134 7.9240E-06 15,122.233 15,122.233 O.OOE+OO 1.20E-Ol 1.20E-ol 0.5750 8.049E+14 
Cs-135 7.9140E-06 15,122.233 15,122.233 O.OOE+OO 1.20E-Ol 1.20E-ol 0.8500 9.290E+12 
Cs-137 1.4316E+OO 15,122.233 15,122.233 O.OOE+OO 2.16E+04 2.16E+04 1.2500 7.655E+13 
EU-154 6.7900E-03 15,122.233 15,122.233 O.OOE+OO 1.03E+02 1.03E+02 1.7500 2.518E+ll 
Eu-155 6.2800E-04 15,122.233 15,122.233 O.OOE+OO 9.50E+OO 9.50E+OO 2.2500 4.033E+08 
Fe-55 5.7480E-05 15,122.233 15,122.233 O.OOE+OO 8.69E-Ol B.69E-Ol 2.7500 2.580E+07 
H-3 2.3800E-02 15,122.233 15,122.233 O.OOE+OO 3.5OE+02 3.5OE+02 3.5000 7.782E+04 
1-129 7.5020E-07 15,122.233 15,122.233 O.OOE+OO 1.13E-02 1.13E-02 5.0000 3.266E+04 
Kr-SS 3.8220E-02 15,122.233 15,122.233 O.OOE+OO 5.78E+02 5.78E+02 7.0000 3.674E+03 
Np-237 5.575OE-oo 15,122.233 15,122.233 O.OOE+OO 8.44E-02 8.44E-02 11.0000 4.169E+02 
Pa-231 7.8820E-09 15,122.233 15,122.233 O.OOE+OO 1.19E-04 1.19E-04 
Pb-210 4.3840E-09 15,122.233 15,122.233 O.OOE+OO 6.63E-05 6.63E-05 
Pm-147 9.9500E-04 15,122.233 15,122.233 O.OOE+OO 1.50E+Ol 1.50E+Ol 
Pu-238 6.4240E-03 15,122.233 15,122.233 O.OOE+OO 9.71E+01 9.71E+Ol 
Pu-239 1.8744E-02 15,122.233 15,122.233 O.OOE+OO 2.83E+02 2.83E+02 
Pu-240 8.3540E-OJ 15,122.233 15,122.233 O.OOE+OO 1.26E+02 1.26E+02 
Pu-241 1.4606E-Ol 15,122.233 15,122.233 O.OOE+OO 2.21E+03 2.21E+03 
Pu-242 2.0400E-oo 15,122.233 15,122.233 O.OOE+OO 3.08E-02 3.08E-02 
Ra-226 1.1804E-08 15,122.233 15,122.233 O.OOE+OO 1.79E-04 1.79E-04 
Ra-228 1.1864E-09 15,122.233 15,122.233 O.OOE+OO 1.79E-05 1.79E-05 
Ru-loo 3.2580E-l0 15,122.233 15,122.233 O.OOE+OO 4.93E-oo 4.93E-oo 
5e-79 1.2524E-OS 15,122.233 15,122.233 O.OOE+OO 1.89E-01 1.89E-Ol 
5n-126 1.2052E-OS 15,122.233 15,122.233 O.OOE+OO 1.82E-ol 1.82E-Ol 
5r-90 12638E+OO 15,122.233 15,122233 O.OOE+OO 1.91E+04 1.91E+04 
Tc-99 4.4140E-()4 15,122.233 15,122.233 O.OOE+OO 6.67E+OO 6.67E+OO 
Th-229 4.3480E-09 15,122.233 15,122.233 O.OOE+OO 6.58E-05 6.58E-OS 
Th-230 1.075OE-06 15,122.233 15,122.233 O.OOE+OO 1.63E-02 1.63E-02 
Th-232 1.1926E-09 15,122233 15,122.233 O.OOE+OO 1.BOE-OS 1.BOE-OS 
T~208 4.6200E-08 15,122.233 15,122.233 O.OOE+OO 6.99E-04 6.99E-04 
U-232 1.2406E-07 15,122.233 15,122.233 O.OOE+OO 1.88E-03 1.88E-03 Thermal Power 
U-233 9.1620E-07 15,122.233 15,122.233 O.OOE+OO 1.39E-02 1.39E-02 Nominal Heat Bound,"g 
U-234 2.3440E-OJ 15,122.233 15,122.233 O.OOE+OO 3.54E+01 3.54E+Ol Output Heal Output 
U-235 -2.3296E-06 15,122.233 0.000 3.41E-03 O.OOE+OO 3.41E-OJ /Wattsl /Watts! 
U-238 2.6620E-OS 15,122.233 15,122.233 O.OOE+OO 4.OJE-ol 4.OJE-Ol 2.78E+02 2.78E+02 
U-238 -1.3291E-07 15,122.233 0.000 9.97E-03 7.96E-03 9.97E-03 Total Total 
Y-90 1.2642E+OO 15,122.233 15,122_233 O.OOE+OO 1.91E+04 1.91E+04 
Other Radionuclides 2.ooE+04 2.OOE+04 

m. Template ~~rv,IlU\'lUl ami <::lled<s 
Templale Selection Summary 

FromSFD ~ Basis for Parameter Differences: 
_Moderator: HEAVY WATER HEAVY WATER lThis T81ll'late was used for the following reasons:
 

Fuel Cladding: ZIRC ZIRC This fuel matches on all parameters except enrichment (unknown).
 
BOL HM Constltuente: lJ-Zr U 

BOL Enrichment %: Ot05 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD I EstimatBd 

Nomlnal:1 I 15,122.233 Nominal bumup set equal to bounding bumup. 
Bounding: 15,122.233 Bounding bumup estimated by assuming BOl heavy metal mass was twice EOL 

Checks 

Estimated Bumupl 
Bumup Multiplier Given Bumup Estimated EOL HMlGlven EOL HM 

Nomlnal:1 32.83 1 2.591 
Bounding: 32.83 

1Reactor shutdown, core removal, storage. shiPPing or other date confirming that Irradiation ceased for fuel.
 

arotal bumup for all fuel associated with this worksheet must be divided by SOL heavy metal mass to get specific bumup values (MWd'MT).
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and Template Information Estimated 

Fuet Nama: HWCTR OT 1Fuel decay start date:
 1963
 Canister usage: 
SNF 10 <I: 283 Estimates as 01:
 2010
 18"x15' 

Fuel Units & Oeser: 8 - TUBE Template:
 PWR (Light Water. Zirc. 0 to 5~o, U)
 0.36 
Heavy Metal Mas.: BOl= ; EOl=139.53kg 'Templ.te Bumup(MWd):
 61.92 
ROD Storage Site: INEEl Template BOL Heavy Metal Mass (MT):
 0.00176911 

Template Decay Time" 35 years 
D. EstiJnates m x. x, b Y. Yb Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Inventories(CI) Inventories(Ci) Group (bounding) 
Ac-227 8.7758E-10 209.629 209.629 O_ODE-+OO 1.84E-07 1.84E-07 Avg. MeV 
Am-241 1.4352E-01 209.629 209.629 O.ODE-+OO 3.01E-t01 3.01 E-t01 0.0150 1.128E+13 
Am-242m 2.8698E-04 209.629 209.629 O.ODE-+OO 6.02E-Q2 6.02E-Q2 0.0250 2.275E+12 
Am-243 6.2565E-04 209.629 209.629 O.ODE-tOO 1.31 E-Q1 1.31E-01 0.0375 2.169E+12 
C-14 4.7901E-05 209.629 209.629 O.ODE-+OO 1.00E-Q2 1.ODE-02 0.0575 2.506E+12 
CI-36 8.0297E-07 209.629 209.629 O.OOE-+OO 1.68E-04 1.68E-Q4 0.0850 1.262E+12 
Cm-243 2.5081E-04 209.629 209.629 O.oliE-+OO 5.26E-02 526E-02 0.1250 8.758E+l1 
Cm-244 4.9015E-Q2 209.629 209.629 O.ODE-+OO 1.03E-t01 1.03E-t01 0.2250 1.082E+12 
Co-50 2.5581E-03 209.629 209.629 O.OoE-+OO 5.36E-01 5.36E-Q1 0.3750 4.653E+11 
Cs-134 4.0536E-Q5 209.629 209.629 O.oliE-+OO 8.50E-Q3 8.50E-Q3 0.5750 1.082E+13 
Cs-135 1.4433E-Q5 209.629 209.629 O.ODE-+OO 3.03E-Q3 3.03E-03 0.8500 1.497E+l1 
Cs-137 1.3979E-+OO 209.629 209.629 O.ODE-+OO 2.93E-t02 2.93E-t02 1_2500 1.471E+l1 
Eu-154 2.0203E-Q2 209.629 209.629 O.ODE-+OO 4.24E-+OO 4.24E-+OO 1.7500 4.405E+09 
Eu-155 1.7684E-03 209.629 209.629 O.ODE-+OO 3.71E-01 3.71E-01 2.2500 7.098E+05 
Fe-55 4.3136E-Q5 209.629 209.629 O.ODE-+OO 9.04E-03 9.04E-Q3 2.7500 1.453E+06 
H-3 2.0769E-Q2 209.629 209.629 O.ODE-+OO 4.35E-+OO 4.35E-+OO 3.5000 1.499E+05 
1-129 9.8288E-07 209.629 209.629 O.ODE-+OO 2.06E-04 2.06E-Q4 5.0000 6.407E+04 
Kr-SS 2.8214E-Q2 209.629 209.629 O.ODE-+OO 5.91E-+OO 5.91 E-+OO 7.0000 7.385E+03 
Np-237 1.1218E-05 209.629 209.629 O.ODE-+OO 2.35E-Q3 2.35E-03 11.0000 8.482E+02 
Pa-231 1.3036E-09 209.629 209.629 O.ODE-+OO 2.73E-Q7 2.73E-Q7 
Pb-210 8.5078E-11 209.629 209.629 O.ODE-+OO 1.78E-Q8 1.78E-08 
Pm-147 3.6531E-Q4 209.629 209.629 O.ODE-+OO 7.66E-Q2 7.86E-Q2 
Pu-238 7.4564E-02 209.629 209.629 O.ODE-+OO 1.56E-t01 1.56E-t01 
Pu-239 1.1623E-Q2 209.629 209.629 O.OOE-+OO 2.44E-+OO 2.44E-+OO 
Pu-240 1.5132E-02 209.629 209.629 O.ODE-+OO 3.17E-+OO 3.17E-+OO 
Pu-241 9.0036E-01 209.629 209.629 O.ODE-+OO 1.89E-t02 1.89E-t02 
Pu-242 6.425OE-Q5 209.629 209.629 O.ODE-+OO 1.35E-Q2 1.35E-Q2 
Ra-226 2.2804E-10 209.629 209.629 O.ODE-+OO 4.78E-08 4.78E-Q8 
Ra-228 5.2713E-12 209.629 209.629 O.ODE-+OO 1.11E-Q9 1.11E-Q9 
Ru-106 6.115OE-10 209.629 209.629 O.oDE-+OO 1.28E-Q7 1.28E-Q7 
5e-79 1.2377E-Q5 209.629 209.629 O.ODE-+OO 2:59E-Q3 2.59E-03 
5n-126 2.5210E-Q5 209.629 209.629 O.ODE-+OO 5.28E-Q3 5.28E-Q3 
5r-90 9.1667E-Q1 209.629 209.629 O.ODE-+OO 1.92E-t02 1.92E-t02 
Tc-99 3.9357E-Q4 209.629 209.629 O.oliE-+OO 8.25E-02 8.25E-Q2 
Th-229 1.2057E-10 209.629 209.629 O.ODE-+OO 2.53E-Q8 2.53E-Q8 
Th-230 2.1043E-Q8 209.629 209.629 O.ODE-+OO 4.41E-Q6 4.41E-Q6 
Th-232 5.2972E-12 209.629 209.629 O.ODE-+OO 1.11 E-Q9 1.11E-09 
TI-208 1.7474E-Q7 209.629 209.629 O.ODE-+OO 3.66E-Q5 3.66E-Q5 
U-232 4.7368E-Q7 209.629 209.629 O.ODE-+OO 9.93E-Q5 9.93E-Q5 Thermal Power 
U-233 2.5097E-Q8 209.629 209.629 O.ODE-tOO 5.26E-Q6 5.26E-Q6 Nominal Heat Bounding 
U-234 5.0000E-Q5 209.629 209.629 O.ODE-+OO 1.05E-Q2 1.05E-Q2 Output Heat Output 
U-235 -1.4489E-Q6 209.629 0.000 9.66E-03 9.36E-03 9.66E-03 /Watts) /Wattsi 
U-236 7.5824E-Q6 209.629 209.629 O.ODE-+OO 1.59E-Q3 1.59E-Q3 4.82E+OO 4.82E+OO 
U-238 -2.6129E-Q7 209.629 0.000 4.54E-Q2 4.54E-02 4.54E-Q2 Total Total 
V-90 9.1699E-Q1 209.629 209.629 O.ODE-+OO 1.92E-t02 1.92E-t02 
Other Radionuclides 2.81E-t02 2.81E-t02 

W. Temolate Selec\iol> Summa"" .nd~ 
Template Selection Summary 

FromSFO Used Basis for Parameter Differences:
 
Reactor Moderator: UGHTWATER LIGHT WATER This Templale was used for the foUowing reasons:
 

Fuel Cladding: ZIRC ZIRC This fuel matches on all parameters except enrichment (unknown). 
BOL HM Constituents: 002 U 

BOL Enrichment C'4; 0105 

Bumup Summary (MWdY Basis for bumup used in estimate: 
FromSFO Estimated 

Nomlnal:1 I 209.629 Nominal bumup set equal to bounding bumup.
Bounding:1 I 209.629 Bounding bumup taken fmm SFD and converted to MWd using 8O[;139.752kg 

Checks 

Estimated Bumupl 
Bumup Multipl.... Given Bumup Estimatad EOL HMlGlven EOL HM 

NomInal: 0.04 I 1.001 
Bounding: 0.04 ,

Reactor shutdown, core removal. storage. shipping or other date confllmlng that lfTadiaUon ceased for fuel. 

2Total bumup fOr all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdIMT). 
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and T<D!pIate WOrmatiOD Estimated 

Fuel Name: HWCTR RMT & SMT 'Fuel decay start date: 1964 Canister usage: 
SNFID#: 790 Estimates as of: 2010 18"x15' 

Fuel Units & Oeser: 10· TUBE Template: HFBR (Heavy Water, Zire., 0 to 5%. U) 0.45 
Heavy Metal Ma••: BOLe ; EOLz63.75k9 2Template Bumup(MWd): 5 
ROD Storage SiIa: INEEL Template SOL Heavy Metal Ma•• (MT): 0.00034251 

Template Decay Time" 35 years 
U. Estimates m x. x. b y. y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonslsec 

Radionuclide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae·227 4.6920E-09 61,103.939 61,103.939 O.ooE+OO 2.87E-04 2.87E-04 Avg. MeV 
Am-241 2.2880E·02 61,103.939 61,103.939 O.ooE+OO 1.40E+03 1.40E+03 0.0150 4.263E+15 
Am·242m 3.5400E-Q6 61,103.939 61,103.939 O.ooE+OO 2.16E-{)1 2.16E-Ol 0.0250 8.830E+14 
Am·243 2.0580E-OO 61,103.939 61,103.939 O.ooE+OO 1.26E-Ol 1.26E-{)1 0.0375 7.768E+14 
C-14 1.1264E-03 61,103.939 61,103.939 O.ooE+OO 6.88E+Ol 6.88E+Ol 0.0575 8.411E+14 
CI·36 8.3760E-ll 61,103.939 61,103.939 O.OOE+OO 5.12E·OO 5.12E·OO 0.0850 4.960E+14 
Cm-243 5.0340E-07 61,103.939 61,103.939 O.ooE+OO 3.08E-02 3.08E-{)2 0.1250 3.273E+14 
Cm·244 1.0450E-05 61,103.939 61,103.939 O.ooE+OO 6.39E-Ol 6.39E-Ol 0.2250 4.273E+14 
Co-60 6.4420E-{)2 61,103.939 61,103.939 O.OOE+OO 3.94E+03 3.94E+03 0.3750 1.858E+14 
Cs-l34 7.9240E-Q6 61,103.939 61,103.939 O.OOE+OO 4.64E-01 4.64E-{)1 0.5750 3.252E+15 
Cs-l35 7.9140E-OO 61,103.939 61,103.939 O.ooE+OO 4.84E-Ol 4.64E-Ol 0.8500 3.754E+13 
Cs-137 1.4316E+OO 61,103.939 61,103.939 O.OOE+OO 8.75E+04 8.75E+04 1.2500 3.093E+14 
EU-154 6.7900E-{)3 61,103.939 61,103.939 O.ooE+oo 4.15E+02 4.15E+02 1.7500 1.018E+12 
Eu·155 6.2800E·04 61,103.939 61,103.939 O.ooE+OO 3.64E+01 3.64E+Ol 2.2500 1.630E+09 
Fe-55 5.7480E-{)5 61,103.939 61,103.939 O.ooE+OO 3.51E+OO 3.51E+00 2.7500 1.043E+08 
H·3 2.38ooE-{)2 61,103.939 61,103.939 O.ooE+OO 1.45E+03 1.45E+03 3.5000 3.144E+05 
1·129 7.5020E·07 61,103.939 61,103.939 O.ooE+OO 4.58E·02 4.58E-02 5.ססOO 1.320E+05 
Kr·85 3.8220E-02 61,103.939 61,103.939 O.ooE+OO 2.34E+03 2.34E+03 7.ססOO 1.484E+04 
Np-237 5.5780E-Q6 61,103.939 61,103.939 O.OOE+OO 3.41E·01 3.41E·01 11.ססoo 1.685E+03 
Pa-231 7.8820E-09 61,103.939 61,103.939 O.ooE+OO 4.82E-04 4.82E-04 
Pb·210 4.3840E-09 61,103.939 61,103.939 O.ooE+OO 2.88E-04 2.68E-04 
Pm-147 9.95ooE·04 61,103.939 61,103.939 O.ooE+OO 6.08E+01 6.08E+01 
Pu-238 6.4240E-03 61,103.939 61;103.939 O.ooE+OO 3.93E+02 3.93E+02 
Pu-239 1.8744E·02 61,103.939 61,103.939 O.ooE+OO 1.15E+03 1.15E+03 
Pu-240 8.3540E·03 61,103.939 61,103.939 O.ooE+OO 5.10E+02 5.10E+02 
Pu-241 1.4606E-{)1 61,103.939 61,103.939 O.ooE+OO 8.92E+03 8.92E+03 
Pu-242 2.0400E-Q6 61,103.939 61,103.939 O.ooE+OO 1.25E-01 1.25E-Ol 
Ra-226 1.1804E-Q6 61,103.939 61,103.939 O.ooE+OO 7.21E-04 7.21E-04 
Ra-228 1.1864E-09 61,103.939 61,103.939 O.ooE+OO 7.25E·05 7.25E-{)5 
Ru·lOO 3.2580E-l0 61,103.939 61,103.939 O.ooE+OO 1.99E-05 1.99E·05 
Se·79 1.2524E-{)5 61,103.939 61,103.939 O.ooE+OO 7.65E-{)1 7.65E-{)1 
Sn-126 1.2052E-{)5 61,103.939 61,103.939 O.OOE+OO 7.36E-01 7.36E-{)1 
Sr-90 12638E+OO 61,103.939 61.103.939 O.ooE+OO 7.72E+04 7.72E+04 
Te-99 4.4140E-04 61,103.939 61,103.939 O.OOE+OO 2.70E+01 2.70E+01 
Th-229 4.3480E-{)9 61,103.939 61,103.939 O.ooE+OO 2.66E-04 2.66E-04 
Th-230 1.0760E-OO 61,103.939 61,103.939 O.OOE+OO 6.57E-02 6.57E-{)2 
Th-232 1.1926E-{)9 61,103.939 61,103.939 O.OOE+OO 7.29E-{)5 7.29E-05 
11-208 4.62ooE·08 61,103.939 61,103.939 O.OOE+OO 2.82E·03 2.82E·03 
U·232 1.2406E-07 61,103.939 61,103.939 O.ooE+OO 7.58E-03 7.58E-{)3 Thermal Power 
U-233 9.1620E·07 61,103.939 61,103.939 O.ooE+OO 5.60E·02 5.60E-02 Nominal Heat Bounding 
U-234 2.3440E-{)3 61,103.939 61,103.939 O.OOE+OO 1.43E+02 1.43E+02 Output Heat Output 
U·235 -2.3296E-OO 61,103.939 0.000 1.38E-{)2 O.ooE+OO 1.38E-{)2 /Wattsl (Wattsi 
U-236 2.6620E-{)5 61,103.939 61,103.939 O.ooE+OO 1.63E+OO 1.63E+OO 1.12E+03 1.12E+03 
U-238 ·1.3291E-{)7 61,103.939 0.000 4.03E-02 3.22E-02 4.03E-{)2 Total Total 
V-90 1.2642E+OO 61,103.939 61,103.939 O.OOE+OO 7.72E+04 7.72E+04 
Other Radionuelides 8.34E+04 8.34E+04 
m. temnlate~~l'V.ll .@DdCbec:b 
Template selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: HEAVYWATEA HEAVYWATEA This Template was used tor the folloWing reasons: 

Fuel Cladding: ZIRC-2 ZIRC This tum matches on all parameters except enrictlment (unknown). 
SOL HM eon.tltuents: U METAL U 

BOl enrichment 0/0: Ot05 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nominal:! I 61.103.939 Nominal bumup set equal to bounding bumup. 
Boundlng:1 I 61.103.939 IBounding bumup estimated by assuming SOL heavy metal mass was twice EOL 

Checks 

Estimated Bumupl 
BumuD MuIIiDIi. Given Bumup Estimated EOl HMlGiven EOl HM 

NomlnalJ 32.83 1 2.591 
Bounding: 32.63 , 

Reactor shutdown, core removal, storage, shipping or other date confmnlng that Irradiation ceased for fuel.
 

2Total bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWd'MT).
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Fuel Radionuclide Inventory Worksheet 
1. Fuel and Template Information Estimated 

Fuel Name: HWCTR SOT 1Fuel decay start date: 1964 Canister usage: 
SNFIDl/: 120 Estimates as of: 2010 1B"xl0' 

Fuel Units & Oeser: 96 - TUBE Template: HFBR (Heavy Water, Zirc.• 0 to 5°0, U) 1.09
 
Heavy Metal Maso: BOl= ; EOl=249.72kg ~emplate Bumup(MWd): 5
 

ROD Storage Slta: INEEl Template BOl Heavy Metal Mass (MT): 0.00034251
 
Templata Decay Time' 35 years
 

n. Estimates m b y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Templata Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 4.6920E_Q9 239.3747',=53:1:--~223:::9,=.374.531 O.ooE+OO 1.12E.~-0",3;--__-.,:1~.1;;;2",E,-:-Q",3;----1~----,-A,::,::V9'MeV 
Am-241 2.2880E-02 239.374.531 239.3i4~531-- olloE+oo----5:4BE+O3 5.4BE+03 0.015O__~OE+16 

~~~~t:~~:;~tm~::::::::::::::::'::::::::::~;:~~~580~~~~:oo~06~::::::::::::::~~;~:~:;~;~:t:~~;~~::::,::,::,::j~~;~:~:;~;~:Oo}:;~--t.gg~~ :::~~:g~ :::~~:g~ ~:~ ~::~~::~ 
C-14 1.1264E-03 239,374.531 239.374.53,------------o.oOE+oo 2.70E+02 2.70E+02 0.0575 3.295E+15 
CI-36 8.3760E-ll 239.374.531 239.374.531 O.ooE+OO 2.01E-05 2.01E_Q5 0.0850 1.943E+15 
':;C""m-"-~243~-----'---'5"'.0"'340:~=E-"""0=7---"':2?3"'9~.3:=72:4.'=53~l:----~223'=9"=.3=747-.:5:l1~-D.OOE+OO 1.21 E-Ol 1.21 E_Ql 0.1250 1.282E+15 
Cm-244 1.0450E_Q5 239,374.531 239,374.531 O.OOE+OO 2.50E+OO 2.50E+OO 0.2250 1.674E+15 
':;C~o-6O---=:O-:------'---=6O:.44~20:cE=_Q~2----=2'=39?'=37=-4;':.5='3"1:-----'2;::3~9'",3:O:74.53-1-- O.ooE+OO 1.54E+04 1.54E+04 0.3750 7.280E+14 
.:;C"S:..,-1"34~ ~,__-=7o:.92:==-:-40=:E=-Q6~ _=2,=39?,,,,37=-4;.:.5=,3,,1;_----,2;::3~9,",3:o:7:_:4:,-."531 O.OOE+OO 1.90E+OO 1.90E+OO 0.5750 1.274E+16 
Cs-l35 7.9140E-Q6 239,374.531 239,374.531 O.ooE+OO 1.89E+OO 1.89E+OO 0.8500 1.471E+14 
.:;C?'S'-'-1"'3=7---------:1'-'.4~3:-'16-='E=-+OO~---...:2?3"'9~,3:=742:.'=53~1:----~223'9:~,374.531 O.ooE+OO 3.43E+05 3.43E+05 1.2500 1.212E+15 
EU-l54 6.7900E-Q3 239,374.531 239.374.531 O.ooE+OO 1.63E+03 1.63E+03 1.7500 3.986E+12 
.:;E"'U...:-l"-'5-=5-----'--6='.=2800~:;E;-:_Q4?O------':023='9",3"'7~4"'.5"'3-'-1---2='3~9'".3=7,..;4°."531 ~- ·O.ooE+OO 1.50E+02 1.50E+02 2.2500 6.384E+09 
-cF~e:?-5:::5--------_='5.=74BO=:;E;_:-Q~5;_--_=23"'9~.3:=7:_:4~.5"'3_o_1--_2",3=9,374.531-- 'O:OOE+OO l.38E+Ol 1.36E+Ol 2.7500 4.084E+08 
H-3 2.3800E_Q2 239,374.531 239,374.531 O.ooE+OO 5.70E+03 5.70E+03 3.5000 1.232E+06 
-:-1-'olO'29;;------------.;;7:;:.5"'0'-'20~E=--.;;0;;7------;;2'-'39"'.;;37;c4;:.5~3~1c------c2:;;3290':.3~7;:;4:'.:5~3;Ol---0;;:."'OO:E+OO 1.80E-Ol l.80E-Ol 5.ססOO 5.170E+05 
Kr-85=,----- ':'3.~8=22?0"'E'-'-0~2o_--_'::2"'39?"'37::=4co.5~3:-:1--_='23~9",3"'7~4-'-.:523'71---"0.6oE+OO 9.15E+03 9.15E+03 7.ססOO 5.815E+04 
Np.237 5.5780E-06 239,374.531 239,374.531 O.OOE+OO 1.34E+OO l.34E+OO 11.ססOO 6.599E+03 
Pa-231 7.8820E_Q9 239,374.531 239,374.531 O.ooE+OO 1.89E_Q3 1.89E-03 
PtJ.21 0 4.3840E-Q9 239,374.531 239,374.531 O.oOE-f-oo 1.05=-:':;OE'-:-0"'3c-----:l;.::.05::;:;:E;-:-Q3~--11 
Pm-147 9.95ooE_Q4 239,374.531 239.374.531 O.ooE+OO 2.38:-::E,,+O~2:o---...:20'.38~E'"'+O"'2:O----I1 
Pu-238 6.4240E_Q3 239,374.531 239,374.531 O.ooE+OO 1.54E+03 1.54E+03 
Pu-239 1.8744E_Q2 239.374.531 239.374.531 0.ooE;o-+OO~--___:4"'.4;;;9~E,,+03~--___:4"'.4;;;9~E"'+03~-_j1 
Pu-240 8.3540E_Q3 239.374.531 239,374.531 O.oOE+OO 2.oo:;:E"+o,,,3::---,-:2==-.00~E,",+O",3::----I1 
Pu-241 1.4B06E_Ql 239.374.531 239,374.531 O.ooE+OO 3.50E+04 3.50E+04 
Pu-242 2.0400E-Q6 239,374.531 239,374.531~_ O.ooE+OO 4.88E-Ol 4.88E_Ql 
Ra-226 1.1804E-Q8 239,374.531 239,374.531 O.ooE+OO 2.83E_Q3 2.83E-Q3 
Ra-228 1.1864E-Q9 239.374.531 239,374.531 O.ooE+OO 2.84E-04 2.84E_Q4 
Ru-l06 3.2580E-l0 239,374.531 239,374.531 O.ooE+OO 7.80E-05 7.80E-Q5 
Se-79 1.2524E-Q5 239,374.531 239,374.531~--6:ooE+OO 3.oo~E=_+OO=,;;;;_--.;;3:;:.00;SE=_+OO=';;;;,----j1 
Sn-l26 1.2052E-Q5 239,374.531 239.374.531 O.ooE+OO 2.8aE+OO 2.88E+OO 
Sr-90 1.2638E+OO 239,374.531 239.374.531 O.ooE+OO 3.03E+05 3.03E+05 
Tc-99 4.4140E_Q4 239,374.531 239.374.531 -o.-ooE+OO 1.06E+02 1.06E+02 
Th-229 4.34BOE-Q9 239.374.531 239,374.531 O.ooE+OO 1.04"'E"-Q3==----1;:-.04~E"-Q3==--~1 
Th-230 1.0760E-Q6 239,374.531 239,374.531 O.ooE+OO 2.58E_Ql 2.58E_Ql 
Th-232 1.1926E_Q9 239,374.531 239.374.531 O.ooE+OO 2.85E_Q4 2.85E_Q4 
TJ.208 4.6200E-Q8 239,374.531 239.374.531 O.ooE+OO 1.11E_Q2 1.11E_Q2 
U-232 1.2406E_Q7 239.374.531 239.374.531 O.ooE+OO 2.97E_Q2 2.97E_Q2 Thermal Power 
U-233 9.1620E-Q7 239,374.531 239,374.531 0.ooE:-'-+OO~----':;;2:::;.lc~9~E--;:0~1----;:2:::;.1Ci;9~E-;:_Q~1--lI:N"'0"'rm::;·=na::lI"'tteat=:F-''"ieo:=:;u=n'''dl'''n=g-

U-234 2.3440E-Q3 239.374.531 239,374.531 O.ooE+OO 5.61 E+02 5.61 E+02 Output Heat Output 
U-235 -2.3296E-Q6 239,374.531 0.000 5.40E-02 O.ooE+OO 5.40E-Q2 (Walts) (Walts) 
U-236 2.6620E-Q5 239,374.531 239,374.531 O.ooE+OO 6.37E+OO 6.37E+OO 4.40E+03 4.40E+03 
U-238 -1.3291E_Q7 239,374.531 0.000 l.58E_Ql l.26E_Ql 1.58E-Ol Total Total 
V-90 1.2642E+OO 239,374.531 239,374.531 O.ooE+OO 3.03E+05 3.03E+05 
Other Radionuclides 3.27E+05 3.27E+05 
m. Template Selection Sununary, B , and Checks 
Template Selection Summary 

From SFD Used Basis for Parameter Differences: 
Reactor Moderator. HEAVY WATER HEAVY WATER This Template was used for the foUowing reasons: 

Fuel C1adding'f-------=-':;Z"'IR"'C""'::.:..-+--=:.:Z"'Rc::C?'....--'lThis fU91 matches on all paramet9rs 9xcepl9nrichmenl (unknown). 

BO;:lM~=~f-------'UO=2:-_-+----;0::~~5-----'I 

Bumup Summary (MWdj' Basis for bumup used in estimate: 
FromSFD Estimated

Nomlnol:I-. -+ ---"23::9"'.3,,7..::4.::-53,,1 Nominal bumup set equel to bounding bumup. 
Bounding:1 I 239,374.531 Bounding bumup estimated by assuming BOL heavy metal mass was twice EOL 

Checks 
Estimated Bumupl

Bumup Multiplier Given Bumup Estimated EOl HMlG'ven EOl HM
 
Nomlnal:1 32.83
 I 2.591
 

Bounding: 32.83
 ,
Reactor shutdown, core removal, storage, shlpptng or other date confirming that Irradiation ceased for fuel. 

~ota! bumup for all fuel associated with this lNOl'ksheet must be divided by BOL heavy metal mass to gel specific bumup values (MWdIMT). 
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Fuel Radionuclide Inventory Worksheet 
J. FgelaJlll TeD1)JIate IJlf_tilm EsUmated 

Fuel Name: HWCTR SPR 1Fuef decay start date: 1964 Canister usage: 
SNFID#: 783 Estimates as of: 2010 18"x15' 

Fuel Units & Oeser: 56 - TUBE Template: HFBR (Heavy Water. Zirc., 0 to 5%. U) 2.55 
_vy Metal Mas.: BOl.= ; EOL=437.68k9 'Template Bumup(MWd): 5 
ROD Storage Site: INEEL Template BOL _vy Metal Ma•• (MT): 0.00034251 

Template Decay Time' 35 years 
U. Estimates m x" x. b Yo Y. Gamma Sources 

Photon Total 
CUMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 4.6920E-09 419,538.842 419.538.842 O.OOE+OO 1.97E-03 1.97E-03 Avg. MeV 
Am-241 2.2880E-02 419,538.842 419,538.842 O.OOE+OO 9.5OE+03 9.5OE+03 0.0150 2.927E+16
Am-242m 3.5400E-OO 419.538.842 419.538.842 O.OOE+OO 1.49E+OO 1.49E+OO 0.0250 6.063E+15 
Am-243 2.0580E-06 419,538.842 419,538.842 O.OOE+OO 8.63E-Ql 8.63E-Ol 0.0375 5.334E+15 
C-14 1.1264E-03 419,538.842 419,538.842 O.OOE+OO 4.73E+02 4.73E+02 0.0575 5.775E+15 
CI-36 8.375OE-l1 419.538.842 419.538.842 O.OOE+OO 3.51E-05 3.51E-05 0.0850 3.405E+15 
Cm-243 5.0340E-Q7 419,538.842 419.538.842 O.OOE+OO 2.11E-Ol 2.11E-Ql 0.1250 2.247E+15 
Cm-244 1.0450E-05 419,538.842 419,538.842 O.OOE+OO 4.38E+OO 4.38E+OO 0.2250 2.934E+15 
Co-50 6.4420E-02 419,538.842 419,538.842 O.OOE+OO 2.70E+04 2.70E+04 0.3750 1.276E+15 
Cs-l34 7.9240E-06 419,538.842 419,538.842 O.OOE+OO 3.32E+OO 3.32E+OO 0.5750 2.233E+16 
Cs-135 7.9140E-OO 419,538.842 419,538.842 O.OOE+OO 3.32E+OO 3.32E+OO 0.8500 2.snE+14 
Cs-137 1.4316E+OO 419.538.842 419,538.842 O.OOE+OO 6.01E+05 6.01E+05 1.2500 2.124E+15 
EU-l54 6.7900E-03 419.538.842 419,538.842 O.OOE+OO 2.85E+03 2.85E+03 1.7500 6.986E+12 
Eu-155 6.2800E-Q4 419,538.842 419.538.842 O.OOE+OO 2.63E+02 2.63E+02 2.2500 1.119E+l0 
Fe-55 5.7480E-Q5 419.538.842 419.538.842 O.OOE+OO 2.41E+Ol 2.41E+Ol 2.7500 7.158E+08 
H-3 2.3800E-Q2 419,538.842 419,538.842 O.OOE+OO 9.99E+03 9.99E+03 3.5000 2. 159E+06 
1-129 7.5020E-07 419,538.842 419.538.842 O.OOE+OO 3.15E-Ol 3.15E-Ol 5.0000 9.060E+05 
Kr-85 3.8220E-02 419,538.842 419,538.842 O.OOE+OO 1.5OE+04 l.5OE+04 7.0000 1.019E+05 
Np-237 5.5780E-06 419.538.842 419,538.842 O.OOE+OO 2.34E+OO 2.34E+OO 11.0000 1.157E+04 
Pa-231 7.8820E-Q9 419.538.842 419,538.842 O.OOE+OO 3.31E-Q3 3.31E-Q3 
Pb-21 0 4.3840E-Q9 419,538.842 419,538.842 O.OOE+OO 1.84E-03 1.84E-03 
Pm-147 9.9500E-04 419,538.842 419.538.842 O.OOE+OO 4.17E+02 4.17E+02 
Pu-238 6.4240E-Q3 419.538.842 419,538.842 O.OOE+OO 2.70E+03 2.70E+03 
Pu-239 1.8744E-Q2 419.538.842 419,538.842 O.OOE+OO 7.86E+03 7.86E+03 
Pu-240 8.3540E-Q3 419,538.842 419,538.842 O.OOE+OO 3.50E+03 3.50E+03 
Pu-241 l.4606E-Ql 419,538.842 419,538.842 O.OOE+OO 6.13E+04 6.13E+04 
Pu-242 2.0400E-OO 419,538.842 419,538.842 O.OOE+OO 8.56E-Ol 8.56E-Ol 
Ra-226 1.1804E-Q8 419.538.842 419,538.842 O.OOE+OO 4.95E-03 4.95E-03 
Ra-228 1.1864E-Q9 419,538.842 419.538.842 O.OOE+OO 4.98E-Q4 4.98E-Q4 
RU-l06 3.2580E-l0 419,538.842 419,538.842 O.OOE+OO 1.37E-04 1.37E-04 
8e-79 1.2524E-Q5 419,538.842 419,538.842 O.OOE+OO 5.25E+OO 5.25E+OO 
8n-126 1.2052E-Q5 419,538.842 419,538.842 O.OOE+OO 5.06E+OO 5.06E+OO 
S'-90 1.2638E+OO 419,538.842 419,538.842 O.OOE+OO 5.30E+05 5.30E+05 
Tc-99 4.4140E-04 419,538.842 419,538.842 O.OOE+OO 1.85E+02 1.85E+02 
Th-229 4.3480E-Q9 419,538.842 419,538.842 O.OOE+OO 1.82E-03 1.82E-03 
Th-230 1.075OE-OO 419.538.842 419.538.842 O.OOE+OO 4.51E-Ol 4.51E-Ql 
Th-232 1.1926E-09 419,538.842 419,538.842 O.OOE+OO 5.00E-Q4 5.00E-Q4 
n-208 4.6200E-Q8 419,538.842 419,538.842 O.OOE+OO 1.94E-Q2 1.94E-02 
U-232 1.2406E-Q7 419,538.842 419,538.842 O.OOE+OO 5.20E-Q2 5.20E-02 Thermal Power 
U-233 9.1620E-Q7 419,538.842 419.538.842 O.OOE+OO 3.84E-Ol 3.84E-Ql Nominal Heat Bounding 
U-234 2.3440E-Q3 419,538.842 419.538.842 O.OOE+OO 9.83E+02 9.83E+02 Output Heat Output 
U-235 -2.3296E-06 419,538.842 0.000 9.46E-02 O.OOE+OO 9.46E-Q2 (Walts) (Watts) 
U-236 2.8620E-Q5 419,538.842 419,538.842 O.OOE+OO 1.12E+Ol 1.12E+Ol 7.71E+43 7.71E+43 
U-238 -1.3291 E-Q7 419.538.842 0.000 2.77E-Ol 2.21E-Ql 2.77E-Ql Total Total 
Y-90 1.2642E+OO 419,538.842 419,538.842 O.OOE+OO 5.30E+05 5.30E+05 
Other Radionuclides 5.72E+05 5.72E+05 
lB. Tenmlate $fllediooSU-~, ,QChecks 
Template Selection Summary 

From SFD Used Basis for Parameter Differences: 
Reactor_: HEAVY WATER HEAVY WATER This TerJ1>lale was used fOf the following reasons; 

Fuel Cladding:
 ZIRC ZIRC Ifhis fuel matches on all parameters except enrichment (unknown). 
BOL HM Constituents:
 U-Zr2% U 

BOL enrichment 'Yo:
 Ot05 

Bumup Summary (MWd) Basis for bumup used in estimate: 
From SFD Estimated 

NomInaI:1 I 419.538.842 Nominal bumup set equal to bounding bumup. 
Bounding: 419.538.842 Bounding bumup estimated by assuming BOL heavy metal mass was twice EOL 

Checks 

Estimated Bumupl 
Bumu.. Mumpller Given Bumup Estimated EOL HMlGiven EOL HM 

Nomlnal:1 32.83 I 2.591 
Bounding: 32.83 ,

Reactor shutdown, core removal, storage, shipping or other date confirming that Irradiation ceased for fuel.
 

Zrolal bumup for all fuel associated with this worKsheet must be divided by SOL heavy metal mass to get specific bumup values (MWdlMT).
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Fuel Radionuclide Inventory Worksheet 
J. Fuel and Template lnformatiOil Estimated 

Fuel Name: HWCTR SPRO 1Fuel decay start date: 1964 Canister usage: 
SNFID#: T12 Estimates as of: 2010 1S".10' 

Fuel Units & Oeser: 48 - TUBE Template: HFBR (Heavy Water, Zirc., 0 to 5~o. U) 0.55
 
Heavy Melal Mass: B01= ; EOl=180.92k9 ~emplate Bumup(MWd): 5
 

ROD Storage Site: INEEL Template BOl Heavy Metal Mass (MT): 0.00034251
 
Template Decay Time' 35 years 

n. Estimates m b y" Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 4.6920E-Q9 173,422.997 173,422.997 O.OOE+OO 8.14E-04 8.14E-Q4 Avg. MeV 
"AmC='-2;;'4;:1;-·~---------;;2';;.2o.880;;;;;E=--o.02;;--~--:C17"'3~,4""2;;o2O=:.9;;o9"'7;-------c1'"'7"'3:'c,4:-;;2i.997---0:OOE=-+OO~--~-;;3~.~9"'7;=E+O-;;;3.------3~.';;9~7E~+O-;;;3;--jf----'-':0:".0':-:1:;c5O~------:1'"'.2:010:;;E:-+-o1::-6 

:.;A:::mCC-2"'4"'2m"'-- --;3"'.5400~~E-:.;:06:;c_---l~7;;:3"',4;;;2;c2.:;;9~97:;_-____,1~7;;;3,:;,4"'22~~997----O:-OOE+OO 6.14E-Ol 6.14E-Ol 0.0250 2506E+15
Am-243 2.0580E-06 173,422.997 173,422.997 O.OOE+OO 3.57E-Ol 3.57E-Ol 0.0375 2.205E+15 
';C~-lO-4;'-'-'~-----~--';1c,;.1;-;:2O'64-;:E~--;;03~----;1-=73"',-;42~2~.='99"'7:---"'17=3:'-,4~2~2;:.~997--0.00:"E""+OO~---1:;:-.:;;95E+02 1.95E+02 0.0575 2.387E+15 
CI-36 S.3780E-ll 173,422.997 173,422.997---0-.60"E=-+OO~---""1"'.4::=5'=E-'-'-Q5~---~1·-::::.45E-05 0.085O----1.-4Q-8-E+-1-5 
Cm-243 ---....,5-;.0340""''''E~--;;0;c;7-------;1-=73''',-;42;;:2;;:.='99'''7:---'''17=3:'-,4~:2~2.997--O:-00<;E=-+OO~----;;8"'.7:~3"'E-;-0;;2;------;;8':;.7;;;3;oE--::0;;;2--jf---;oO=:.1:~2;5O";;--------;9Cc.2c:C88::;E=-+-;1-:-4 

Cm-244 1.0450E-05 173,422.997 173,422.997 O.OOE+OO 1.81E+OO 1.SlE+OO 0.2250 1.213E+15 
-;:C;:cHlO::';;;-:--~------i::6.".i44";:2:;;0"E=-_Q"2:C----7.17:;;3",4:;;2~2C;.99~7;-------Cl~7;',(3·':,4~2"'2:.;997 ------o.oOE+OO 1.12E+04 1.12E+04 0.3750 5.274E+14 
Cs-l34 7.9240E-Q6 173,422.997 173,422.997--o.00E+oo 1.37E+OO 1.37E+OO 0.5750 9.231E+15 
Cs-135 7.9140E-Q6 173,422.997 173,422.997 O.OOE+OO 1.37E+OO 1.37E+OO 0.8500 1.065E+14 
-;:C::.'S--i1;;37:;---------:1;-:.43~1"'6E;;+oo~,------7.17;o3:-c,4;;;2"'2."'9;o97:;------,1~7;;:3':,4"'2;c2.997--O:OOE+OO 2.4iiE+05 2.48E+05 1.2500 8.T19E+14 
Eu-l54 6.7900E-03 173,422.997 173,422.997 O.OOE+OO 1.18E+03 1.18E+03 1.7500 2.888E+12 
-:E"'u'-'-1"-'5'=-5--------76."=2800'=::::E:-'-Q4"'-----""17~3~,4~2"'2'-'.9"'9~7------'.:17"'3"',4"'2::c:2.997--0:OOE+OO 1.09E""+O"'2O-----'-'1"".O;o9::::E:-'-+O"'2O----1f-'-'2"'.2'"'5OO"'---------"4"".6"'2"'5E"'_= 

-;-,F"".."'5=-5 .__'-'5:;.:.7"'480="'E-':-0"'5 ....:o17"'3"',4"'2"'2."'9"'97=__--1~7=3:::,4=2"'2.997 O.OOE+OO 9.97E+OO 9.97E+OO 2.7500 2.959E+08 
-;-H'-;-3~-------~2."-"3600~"'E"'-Q~2;-------717~3",4:;;22~.9~9~7--__7.17;o3?-',4;o2",,2 .•997 O.OOE+OO 4.13E+03 4.13E+03 3.5000 8.925E+05 
1-129 7.5020E_Q7 173,422.997 173,422.997 O.OOE+OO l.30E_Ql 1.30E-Ol 5.0000 3.745E+05 
Kr-85~---------3"'.='822~0"'E-c:_Q"=2---"":017=3:'-,4"'2=2"'.99=7=----1~7=3",4;::.22~~-O'OOE;o+OO~:__--6~.':'63~E"'+O~3---:o;6.';63o;E~+O~3-+----:;-;7.";;0000~A",;,__--~4.~21;;:3~E:_::+04= 
Np-237 5.5780E-Q6 173,422.997 173,422.997 O.oOE+OO 9.67E_Ql 9.67E-01 11.0000 4.781E+03 
Pa-231 7.8820E-09 173,422.997 173,422.997 O.OOE+OO 1.37E_Q3 1.37E-03
 

Pb-21 0 4.3640E-09 173,422.997 173,422.997 O.OOE+OO 7.60E-Q4 7.80E-Q4
 
Pm-147 ~OOE-04 173,422.997 173,422.997 O.OOE+OO 1.73E+02 1.73E+02
 
Pu-236 6.4240E-Q3 173,422.997 173,422.997 O.OOE+OO 1.11E+03 1.11E+03
 

-;oP.=U-c:-2"'3""9 ~1.87=-:44~E--Q:=2---....:o17"'3:'c,4"'2"'2."'99"'7=__-_1'"'7=3'-,4:~22.997 O.OOE+OO 325E+03 3.25E+03 
Pu-240 8.3540E-03 173,422.997 173,422.997 O.OOE+OO 1.45E+03 1.45E+03 
Pu-241 1.4606E_Ql 173,422.997 173,422.997 O.OOE+OO 2.53E+04 2.53E+04 
Pu-242 2.0400E-Q6 173,422.997 173,422.997---0-.00"E=-+OO~---'3:;.:.54=:E'"'-Q~1=----'-'3:;.:.'C54~E=--Q"'1=__-1I 
Ra-226 1.1804E-Q8 173,422.997 173,422.997 O.OOE+OO 2.05E_Q3 2.05E-Q3 
Ra-228 1.1864E-Q9 173,422.997 173,422.997 O.OOE+OO 2.06E-Q4 2.06E-Q4 
Ru-l06 3.2580E-10 173,422.997 173,422.997 O.OOE+OO 5.65E-Q5 5.65E-Q5 
S..79 1.2524E-Q5 173,422.997 173,422.997 O.OOE+OO 2.17E+OO 2.17E+OO 
So-126 1.2052E-Q5 173,422.997 173,422.997 O.OOE+OO 2.09E+OO 2.09E+OO 
Sr-90 1.2636E+OO 173,422.997 173,422.997 O.OOE+OO 2.19E+05 2.19E+05 
Tc-99 4.4140E-Q4 173,422.997 173,422.997 O.OOE+OO 7.65E+01 7.65E+Ol 
Th-229 4.3480E-Q9 173,422.997 173,422.997 O.OOE+OO 7.54E-Q4 7.54E-Q4 
Th-230 1.0760E-Q6 173,422.997 173,422.997 0.OOE=-+OO~------,1;-:.8"'7;;:E~_Q~1;------:1;-:.8"'7;;:E=--Q:<:1;---11 
Th-232 1.1926E-Q9 173,422.997 173,422.997 0.OOEC'+OO~-----c:2c;.0~7""E-;-04;;;--------c:2;';.0~7""E:_;-Q4;;;------j1 
TI-208 4.6200E-Q8 173,422.997 173,422.997 O.oOE+OO S.OlE-Q3 8.01E-03 
U-232 1.2406E-Q7 173,422.997 173,422.997 0.()()~E+OO~,___-'2"'.1~5~E~-0~2--_"'2.?15:;;E~-o~2c-----lh==T:':ih"i:e~rma:::::l..:.p.,;o.;:w:7.er,=~ 

7U'"'-2==33"'-- --79.'=1=-62=:0"E=--Q"'7=__---""17~32,4:::2,,2"".99"""7____:-_1'-'7=3:::,4":2'=2-;.99"-'-~7---'0~.OOo=E=-+OO~--_-'1:.:5~9=E-'-Q=-:1c- __----c1'=.5~9;.E-Q--=1____:-jINomin..1He'" Bounding 
U-234 2.3440E-Q3 173,422.997 173,422.997 O.OOE+OO 4.07E+02 4.07E+02 Output Heat Output 
U-235 -2.3296E-Q6 173,422.997 0.000 3.91E-02 O.OOE+OO 3.91E-Q2 (Watts) (Wattsl 
U-236 2.6620E_Q5 173,422.997 173,422.997 O.OOE+OO 4.62E+OO 4.62E+OO 3.19E+03 3.19E+03 
U-236 -1.3291E_Q7 173,422.997 0.000 1.14E-Ql 9.13E_Q2 1.14E_Q1 Total Total 
V-90 1.2642E+OO 173,422.997 173,422.997 O.OOE+OO 2.19E+05 2.19E+05 
Other Radionuclides 2.37E+05 2.37E+05 

Template Selection Summary 
From SFD Used Basis for Parameter Differences: 

Reactor Moderator: HEAVY WATER HEAVY WATER This Template was used for the toUowing reasons: 
Fuel C1adding:r----'-=-=Z;;:IR;;:C"'-"'-'--t-------'=:.::Z"'IR:cC:'-":::.:..--1Th::;s luel matches on all parameters except enrichment (unknown). 

BO~O~==:f-----'U'-'O-'2---'---t------:0-7~'--5;:----1 

Bumup Summary (MWd) Basis for burnup used in estimate:
 
FromSFD I Eslimated
 

NomInal:1 I 173,422.997 NomInal bumup set equal to bounding bumup.
 
Bounding: 173,422.997 Bounding bumup estimated by assuming BOl heavy metal mass was twice EOL
 

Checks 
Estimated Bumupl 

BumuD MultiDlier Given BumuD Estimated EOl HMiGiven EOl HM
 
Nominal:1 32.83
 1 2.591
 

Bounding: 32.83
 ,
Reactor shutdown. core removal, storage, shipping or other date conflrmmg that IIradlatlon ceased for fuel.
 

~otaI bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to gel specific bumup values (MWd'MT).
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Fuel Radionuclide Inventory Worksheet 
. Fuel and Template Inl'l>rmatiol) Estimated 

Fuel Name: HWCTR SPRO 1Fuel decay start date: 1964 Canister usage: 
SNFID#: 978 Estimates as of: 2010 18"xl0' 

Fuel Units & Oeser: 5 - TUBE Template: HFBR (Heavy Water, SST. 0 to 5~o, U) 0.06 
_vy Metal Ma••: BOl= ; EOl:89.36kg 'Template Bumup(MWd):
 5 
ROD Storage Site: INEEl Template BOL _vy Metal M••• IMT):
 0.00034251
 

Template Decay Time'
 35 years
 

D. Estimates m xn x. b Y. Y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 5.6840E-Q9 85,315.001 85,315.001 O.OOE+OO 4.85E-04 4.85E-04 Avg. MeV 
Am-241 2.1380E-Ol 85,315.001 85,315.001 O.OOE+OO 1.82E+04 1.82E+04 0.0150 6.128E+15 
Am-242m 1.0302E-04 85,315.001 85,315.001 O.OOE+OO 8.79E+OO 8.79E+OO 0.0250 1.199E+15 
Am-243 5.2400E-Q5 85,315.001 85,315.001 O.OOE+OO 4.47E+OO 4.47E+OO 0.0375 1.042E+15 
C-14 2.215OE-02 85,315.001 85,315.001 O.OOE+OO 1.89E+03 1.89E+03 0.0575 1,301E+15 
CI-36 4.1880E-04 85,315.001 85,315.001 O.OOE+OO 3.57E+Ol 3.57E+Ol 0.0850 6.126E+14 
Cm-243 1.6766E-05 85,315.001 85,315.001 O.OOE+OO 1.43E+OO 1.43E+OO 0.1250 3.976E+14 
Cm-244 7.3320E-04 85,315.001 85,315.001 O.OOE+OO 6.26E+Ol 6.26E+Ol 0.2250 4.978E+14 
Co-50 5.1480E+OO 85,315.001 85,315.001 O.OOE+OO 4.39E+05 4.39E+05 0.3750 2.147E+14 
Cs-l34 1.7300E-OS 85,315.001 85,315.001 O.OOE+OO 1.48E+OO 1.48E+OO 0.5750 4.5S2E+15 
Cs-135 3.7480E-06 85,315.001 85,315.001 O.OOE+OO 3.20E-Ol 3.20E-Ol 0.8500 5,070E+13 
Cs-137 1.4426E+OO 85,315.001 85,315.001 O.OOE+OO 1.23E+05 1.23E+05 1.2500 3.253E+16 
Eu-l54 9.2140E-03 85,315.001 85,315.001 O.OOE+OO 7.86E+02 7.86E+02 1.7500 1.347E+12 
EU-155 8.1380E-Q4 85,315.001 85,315.001 O.OOE+OO 6.94E+Ol 6.94E+Ol 2.2500 1.724E+l1 
Fe-55 5.3720E-02 85,315.001 85,315.001 O.OOE+OO 4.58E+03 4.58E+03 2.7500 9.936E+08 
H-3 4.455OE-Q2 85,315.001 85,315.001 O.OOE+OO 3.80E+03 3.80E+03 3.5000 2.414E+06 
1-129 9. 1660E-07 85,315.001 85,315.001 O.OOE+OO 7.82E-02 7.82E-02 5.ססOO 1.010E+06 
Kr-85 3.2380E-02 85.315.001 85,315.001 O.OOE+OO 2.76E+03 2.76E+03 7.ססOO 1. 135E+05 
Np-237 1.9674E-OS 85,315.001 85,315.001 O.OOE+OO 1.66E+OO 1.68E+OO 11.ססOO 1.286E+04 
Pa-231 9.3700E-09 85,315.001 85,315.001 O.OOE+OO 7.99E-04 7.99E-Q4 
Pb-21 0 4.OS20E-Q9 85,315.001 85,315.001 O.OOE+OO 3.46E-04 3.48E-04 
Pm-147 7.8900E-04 85,315.001 85,315.001 O.OOE+OO 6.73E+Ol 6.73E+Ol 
Pu-238 3.6340E-02 85,315.001 85,315.001 O.OOE+OO 3.10E+03 3.10E+03 
Pu-239 6.5100E-Q2 85,315.001 85,315.001 O.OOE+OO 5.55E+03 5.55E+03 
PU-240 2.6700E-02 85,315.001 85,315.001 O.OOE+OO 2.28E+03 2.28E+03 
Pu-241 1.3616E+OO 85,315.001 85,315.001 O.OOE+OO 1.16E+05 1.16E+05 
Pu-242 1.6742E-Q5 85,315.001 85,315.001 O.OOE+OO 1.43E+OO 1.43E+OO 
Ra-226 1.0912E-08 85,315.001 85,315.001 O.OOE+OO 9.31E-04 9.31E-Q4 
Ra-228 2.0780E-l0 85,315.001 85,315.001 O.OOE+OO 1.77E-Q5 1.77E-OS 
Ru-l06 7.4020E-l0 85,315.001 85,315.001 O.OOE+OO 6.32E-05 6.32E-Q5 
Se-79 2.8500E-Q5 85,315.001 85,315.001 O.OOE+OO 2.43E+OO 2.43E+OO 
Sn-126 1.7794E-05 85,315,001 85,315.001 O.OOE+OO 1.52E+OO 1.52E+OO 
Sr-90 1.0372E+OO 85,315.001 85,315.001 O.OOE+OO 8.85E+04 8.85E+04 
Tc-99 4.3360E-<l4 85,315.001 85,315.001 O.ooE+OO 3.70E+Ol 3.70E+Ol 
Th-229 1.9490E-Q9 85,315.001 85,315.001 O.OOE+OO 1.66E-Q4 1.66E-Q4 
Th-230 9.9520E-07 85,315.001 85,315.001 O.OOE+OO 8.49E-Q2 8.49E-Q2 
Th-232 2.0900E-l0 85,315.001 85,315.001 O.OOE+OO 1.78E-OS 1.78E-05 
TI-208 1.5278E-Q7 85,315.001 85,315.001 O.OOE+OO 1.30E-Q2 1.30E-02 
U-232 4.1380E-Q7 85,315.001 85,315.001 O.OOE+OO 3.53E-Q2 3.53E-Q2 Thermal Power 
U-233 4.1200E-Q7 85,315.001 85,315.001 O.OOE+OO 3.51E-02 3.51E-Q2 Nominal Heat Bounding 
U-234 2.1700E-Q3 85,315.001 85,315.001 O.OOE+OO 1.85E+02 1.85E+02 Output Heat Output 
U-235 -1.7036E-06 85,315.001 0.000 1.93E-Q2 O.OOE+OO 1.93E-Q2 (Watts) (Wattsl 
U-236 2.6080E-Q5 85,315.001 85,315.001 O.OOE+OO 223E+OO 2.23E+OO 9.22E+03 9.22E+03 
U-238 -5.1291E-Q7 85,315.001 0.000 5.65E-02 1.27E-02 5.85E-Q2 Total Total 
V-90 1.0374E+OO 85,315.001 85,315.001 O.OOE+OO 8.85E+04 8.85E+04 
Other Radionuclides 7.34E+05 7.34E+05 
m. TempbteSekldl<m.~l'Y.8"'" and CIJed<s. 
Template Selection Summary 

FromSFD Uaed Basis for Parameter Differences: 
Reactor Moderator: HEAVY WATER HEAVY WATER This Template was used for the following reasons: 

Fuel Claddlng: SST SST This fuel malches on all parameters except enrichment (unknown). 
BOL HM Constituents: U02 U 

BOL enrichment %: Ot05 

BurnupSumma~(MWdl Basis for burnuD used in estimate: 
FromSFD Estimated 

Nomlnal:1 85.315.001 Nominal bumup set equal to bounding bumup. 
Bounding:1 I 85,315.001 Bounding bumup estimated by assuming BOL heavy metal mass was twice EOL. 

Checks
 

Estimated Bumupl
 
Bumup Multiplier Given Bumup Eatimated EDL HMlGlven EOL HM 

Nominal: 32.70 1 2.271 
Bounding: 32.70 

Reactor shutdoYJll, core removal, storage, shippIng or other date confmmng that madiatlon ceased for fuel. 

TotaJ bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWd'MT). 

I 
I 
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and Template 1Jlf_1io1l Estimated 

Fuel Nama: HWCTR SPRO Fuel decay start date: 1964 Canister usage: 
SNF 10#: 115 Estimates as of: 2010 18"x10' 

Fuel Units & Oeser: 3 - TUBE Template: HFBR (Heavy Water, Zirc., 0 to So'o, U) 0.08 
Heavy Metal Man: BO[.., ; EOL=6.5Okg 'Template Bumup(MWd): 5 
ROD Storage Sib: SRS Template BOL Heavy Metal Mass (MT): 0.00034251 

Template Dec:ay Time' 35 years 
n, Estimates m b Y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radianuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 

A;-C,-,-22~7;- ~~4:::.6",9",20=:E~-Q~9----~6,229.542 6,229.542 O.ooE+OO 2.92",E~-Q;;:5;;---_----;C12.·4392EE+o-0;;:52;;------jI-A,-,Voo9·.0·,Me50.'!..-~ --4-.34-S-E-+1-4 
-';;A"'m:'--2"'4;;;1= "'2.~2880E-Q2 6,229.542---6;229-:-~2--- OoOOE+OO---1.43:.:,:E'"'+O;:;2c__-----;:-~~c_____jI~~=:----__:"::_:?c~ 
""A=:m"--"'24~2'"'m"-----~-_.-_=3:::.5400~--=:E~-Q6~----"'6,'=2"'29='."'54~2c__-_-:6~,2:c'2~9",=.542--- o.66E+OO 2.21 E-02 2.21 E_Q2 0.0250 9.002E+13 
,A"'m:--7243~ ._72';;.0-;:;580;;_;;E~-Q6_;;;;_----;:_6,';;2;:_29;c.;:_547.2;o__--___:6'"',2~:2~9~.54-2----0-:60E+OO 1.28E-02 1.28E-02 0.0375 7.920E+13 
C-14 1.1264E-03 6,229.542 6,229.542 O.ooE+OO 7.02E+OO 7.02E+OO 0.0575 -a:575E+1i 
.:,:C"-I--"36~------_-;_8;C."'37:;-;60;_;;;::E__;-1"'1---;_6;;',2"'2~9"'.5o_;4"'2-----;6",c2~;2o;:9c;o.542 0.001=+00 5.22E_Q7 5.22E-07 0.0850 5.057E+13 
Cm-243 5.0340E-07 6,229.542 6,229.542-- O.OOE+OO 3.14E-03 3.14E-03 0.1250 3.336E+13 
Cm-244 1.0450E-05 6,229.542 6,229.542 O.ooE+OO 6.51E-02 6.51E-02 0.2250 4.356E+13 
->CCC'o-s:'-_60,;;34;-;---------,,6.:;;44,,27.0~E~-Q;:-2;o------6;:-,';;2;o29;c.;:-54~2;o___-___:6'"',2;:;29.542 0.OOE+OiJ---4-.01E+02 4.01E+02 0.37sO---'-.8-95-E-+-'-3 

7.9240E-06 6,229.542 6,229.542 O.ooE+OO 4.94E-02 4.94E_Q2 0.5750 3.31SE+14 
->CC'S-:-';-;:35o;-- :-7.C;9;C'40;-;;;Eo---;:;06;;--- 6;;,';;2;o29"'.;;547.2;o__-~___:60:,2;:;2"9,,,.5,,42 QooE+OO 4.93E-02 4.93E-02 0.8500 3.827E+12 
~C"'S-:-'-;::37';--_------':::.43=';:;:6"'E+OO~'------'6?,2:::2~9"'.54~2----'6=',2;:;2,,-,,9.542 O.ooE+OO 8.92E+03 8.92E+03 1.2500 3.154E+13 
Eu-154 6.7900E-03 6,229.542 6,229.54-2---o.ooE+oo 4.23E+01 4.23E+Ol 1.7500 1.037E+l1 
Eu-1;c55"-- --,60'.2"'800~~E-:-Q4:-=------;6?,2:::2~9"'.54~2-----;6=',2~2:;:9,:;0.542 O.OOE+OO 3.91E+OO 3.91E+OO 2.2500 1.661E+08 
Fe-55 5.7480E-Q5 6,229.542 6,229.542 O.ooE+OO 3.58E_Q1 3.58E_Q1 2.7500 1.063E+07 
H-3 2.3800E_Q2 6,229.542 6,229.542 O.ooE+OO 1.48E+02 1.48E+02 3.5000 3.206E+04 
1-129 7.5020E_Q7 6,229.542 6,229.542 O.OOE+OO 4.67E-03 4.67E_Q3 5.ססOO 1.345E+04 
Kr-85 3.8220E-02 6,229.542 6,229.542---O:-00E+OO 2.36E+02 2.38E+02 7.ססOO 1.513E+03 
Np-237 5.5780E_Q6 6,229.542 6,229.54-2---o.00E+oo 3.47E-02 3.47E-02 11.ססOO 1.717E+02 
Pa-231 7.8820E-09 6,229.542 6,229.542 0.0010+00 4.91 E-05 4.91 E-05 
Pb-210 4.3840E-Q9 6,229.542 6,229.542 O.ooE+OO 2.73E_Q5 2.73E-05 
Pm-147 9.95ooE-Q4 6,229.542 6,229.542 O.ooE+OO 6.20E+OO 6.20E+OO 
Pu-238 6.4240E-Q3 6,229.542 6,229.542 O.ooE+OO 4.00E+01 4.ooE+01 
Pu-239 1.8744E_Q2 6,229.542 6,229.542 O.ooE+OO 1.17E+02 1.17E~ 
Pu-240 8.3540E_Q3 6,229.542 6,229.542 O.OOE+OO 5.20E+01 5.20E+01 
Pu-241 1.4606E_Q1 6,229.542 6,229.542 O.ooE+OO 9.10E+02 9.10E+02 
Pu-242 2.0400E_Q6 6,229.542 6,229.542 0.ooE+OO----i27E_Q2 1.27E_Q2 
Ra-226 1.1804E-08 6,229.542 6,229.542 O.ooE+OO 7.35E-Q5 7.35E-Q5 
Ra-228 1.1864E-09 6,229.542 6,229.542 O.ooE+OO 7.39E-06 7.39E-06 
Ru-106 3.2580E-10 6,229.542 6,229.542 O.ooE+OO 2.03E-06 2.03E_Q6 
Se-79 1.2524E_Q5 6,229.542 6,229.542 O.ooE+OO 7.80E-02 7.60E_Q2 
5n-126 1.2052E-Q5 6,229.542 6,229.542 O.OOE+OO 7.51E-Q2 7.51E_Q2 
5r-90 1.2638E+OO 6,229.542 6,229.542 O.ooE+OO 7.87E+03 7.87E+03 
Tc-99 4.4140E-Q4 6,229.542 6,229.542 O.ooE+OO 2.75E+OO 2.75E+OO 
Th-229 4.3480E-Q9 6,229.542 6,229.542 O.ooE+OO 2.71 E-Q5 2.71 E-Q5 
Th-230 1.0760E-06 6,229.542
 6,229.542 O.ooE+OO 6.70E_Q3 6.70E-Q3 
Th-232 1.1926E-Q9 6,229.542
 6,229.542 O.ooE+OO 7.43E_Q6 7.43E-Q6 
T1-208 4.62ooE_Q6 6,229.542 6,229.542 O.ooE+OO 2.88:o.E~-Q4~---;;2.:;;88~E~-Q4~-_If ..- .....==,.,....==-
U-232 1.2406E-07 6,229.542 6,229.542 O.ooE+OO 7.73E-04 7.73E-Q4 Thermal Power 
U-233 9.1620E_Q7 6,229.542 6,229.s4Z---O:-ooE+oo 5.71E-Q3 5.71E-03 Nominal Heat Bounding 
U-234 2.3440E_Q3 6,229.542 6,229.542 O.ooE+OO 1.48E+01 1.46E+01 Output Heat Output
 
U-235 -2.3296E-06 6,229.542 0.000 l.40E-03 O.ooE+OO 1.40E-Q3 /Watts) /Watts)
 
U-238 2.6620E-Q5 6,229.542 6,229.542 O.ooE+OO 1.66E_Q1 1.66E_Q1 1.14E+02 1.14E+02 
U-238 -1.3291E_Q7 6,229.542 0.000 4.11E_Q3 3.28E_Q3 4.11E_Q3 Total Total 
V-90 1.2642E+OO 6,229.542 6,229.542 O.ooE+OO 7.88E+03 7.88E+03 
Other Radionuclides 8.50E+03 8.50E+03 
w. Template SeJediunS_I'\'. B1ltIIll • and Checlcs 
Template Selection Summary 

From SFD Used Basis for Parameter Differences: 
Reactor Moderator: HEAVY WATER HEAVY WATER lThis Template was used for the following reasons: 

Fuel Cladding:I------'=:z::,IR::-G-4~='---+-----':::.:..:Z1::-R-=C;:.::=---1.:.:ThiSfuel matches on all parameters except,enrichment (unknown). 

BO;O~E:':=:I-- __--'UO=2'-----+-__--;0:-:~'--O""5-----I 

Bumup Summary (MWd) Basis for bumup used in estimate: 
From SFO I Estimated

Nomln3I:II- +_I-------:S~,229.542 Nominal bumup set equal I. boun<ling bumup. 
Bounding: 6,m-:542leounding bumup estimated by assuming SOL heavy metal mass was twice EOL 

Checks 
Estimated Bumupl 

BumUD MultlDller Given BumuD Estimaied EOL HMiGiven EOL HM 
Nomln.I:1 32.83 I 2.591 

Bounding: 32.83 ,
Reador shutdown. core removal. storage. shlppmg or other date conftnnlng that Irradiation ceased for fuel. 

~otal bumup fOr all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdlMT). 
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Fuel Radionuclide Inventory Worksheet 
1. Fuel and TeDlplate Information Estimated 

Fuel Name: HWCTR TFEN 'Fuel decay start date: 1964 Canister usage: 
SNFID#: 880 Estimates as of: 2010 18"x15' 

Fuel Units & Oeser: 11 - TUBE Template: HFBR (Heavy Water, Zire., 0 to 5%, U) 0.50 
_vy Metal Mass: BOL: ; EOL=162.08k9 'Template Bumup(MWd):
 5 
ROD Storage Site: INEEL Template BOL _vy Metal Mass (MT):
 0.00034251 

Template Decay Time'
 35 years 
n.Estimates m x. Xb b y. Yb Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 4.6920E-09 155,363.948 155,363.948 O.ooE+OO 7.29E-04 7.29E-04 AV9. MaV 
Am-241 2.2880E-02 155,363.948 155,363.948 O.ooE+OO 3.55E+03 3.55E+03 0.0150 1.084E+16 
Am-242m 3.5400E-OS 155,363.948 155,363.948 O.ooE+OO 5.50E-Ol 5.50E-Ol 0.0250 2.245E+15 
Am-243 2.0SBOE-OS 155,363.948 155,363.948 O.ooE+OO 3.20E-Ol 3.20E-Ol 0.0375 1.975E+15 
C-14 1.1264E-03 155,363.948 155,363.948 O.ooE+OO 1.75E+02 1.75E+02 0.0575 2.139E+15 
CI-36 8.3760E-ll 155,363.948 155,363.948 O.ooE+OO 1.30E-05 1.30E-05 0.0850 1.261E+15 
Cm-243 5.0340E-D7 155,363.948 155,363.948 O.ooE+OO 7.82E-02 7.82E-02 0.1250 8.321E+14 
Cm-244 1.0450E-05 155,363.948 155,363.948 O.ooE+OO 1.62E+OO 1.62E+OO 0.2250 1.086E+15 
Co-50 6.4420E-02 155,363.948 155,363.948 O.ooE+OO l.ooE+04 l.ooE+04 0.3750 4.725E+14 
Cs-l34 7.9240E-D6 155,363.948 155,363.948 O.ooE+OO 1.23E+OO 1.23E+OO 0.5750 8.270E+15 
C5-135 7.9140E-D6 155,363.948 155,363.948 O.ooE+OO 1.23E+OO 1.23E+OO 0.8500 9.545E+13 
Cs-137 1.4316E+OO 155,363.948 155,363.948 O.ooE+OO 2.22E+05 2.22E+05 1.2500 7.865E+14 
Eu-l54 6.7900E-03 155,363.948 155,363.948 O.ooE+OO 1.05E+03 1.05E+03 1.7500 2.587E+12 
Eu-155 6.2800E-04 155,363.948 155,363.948 O.ooE+OO 9.76E+Ol 9.76E+Ol 2.2500 4. 144E+09 
Fe-55 5.7460E-05 155,363.948 155,363.948 O.ooE+OO 8.93E+OO 8.93E+OO 2.7500 2.651E+08 
H-3 2.3600E-02 155,363.948 155,363.948 O.ooE+OO 3.70E+03 3.70E+03 3.5000 7.995E+05 
1-129 7.5020E-07 155,363.948 155,363.948 O.ooE+OO 1.17E-Ol 1.17E-Ol 5.ססOO 3.355E+05 
Kr-BS 3.8220E-02 155,363.948 155,363.948 O.ooE+OO 5.94E+03 5.94E+03 7.ססOO 3.774E+04 
Np-237 5.5760E-OS 155,363.948 155,363.948 O.ooE+OO 8.67E-Ol 8.67E-Ol 11.ססOO 4.283E+03 
Pa-231 7.8820E-09 155,363.948 155,363.948 O.ooE+OO 1.22E-03 1.22E-03 
Pb-210 4.3640E-09 155,363.948 155,363.948 O.ooE+OO 6.81E-04 6.81E-04 
Pm-147 9.95OOE-04 155,363.948 155,363.948 O.ooE+OO 1.55E+02 1.55E+02 
Pu-238 6.4240E-D3 155,363.948 155,363.948 O.ooE+OO 9.98E+02 9.98E+02 
Pu-239 1.8744E-02 155,363.948 155,363.948 O.ooE+OO 2.91E+03 2.91E+03 
PU-240 8.3540E-03 155,363.948 155,363.948 O.ooE+OO 1.30E+03 1.30E+03 
Pu-241 1.4606E-Ol 155,363.948 155,363.948 O.ooE+OO 2.27E+04 2.27E+04 
Pu-242 2.0400E-D6 155,363.948 155,363.948 O.ooE+OO 3.17E-Ol 3.17E-Dl 
Ra-226 1.1804E-08 155,363.948 155,363.948 O.ooE+OO 1.83E-03 1.83E-03 
Ra-228 1.1864E-D9 155,363.948 155,363.948 O.ooE+OO 1.84E-04 1.84E-D4 
RU-1OS 3.2580E-l0 155,363.948 155,363.948 O.ooE+OO 5.OSE-05 5.OSE-05 
5e-79 1.2524E-05 155,363.948 155,363.948 O.ooE+OO 1.95E+OO 1.95E+OO 
5n-126 1.2052E-D5 155,363.948 155,363.948 O.ooE+OO 1.87E+OO 1.87E+OO 
5r-90 1.2638E+OO 155,363.948 155,363.948 O.ooE+OO 1.96E+05 1.96E+05 
Tc-99 4.4140E-D4 155,363.948 155,363.948 O.ooE+OO 6.86E+Ol 6.86E+01 
Th-229 4.3480E-D9 155,363.948 155,363.948 O.ooE+OO 6.76E-D4 6.76E-D4 
Th-230 1.0760E-D6 155,363.948 155,363.948 O.ooE+OO 1.67E-Ol 1.67E-Dl 
Th-232 1.1926E-D9 155,363.948 155,363.948 O.ooE+OO 1.85E-04 1.BSE-D4 
T1-208 4.62ooE-DB 155,363.948 155,363.948 O.ooE+OO 7.18E-D3 7.18E-D3 
U-232 1.2406E-D7 155,363.948 155,363.948 O.ooE+OO 1.93E-D2 1.93E-02 Thermal Power 
U-233 9.1620E-D7 155,363.948 155,363.948 O.ooE+OO 1.42E-Ol 1.42E-Ol Nominal Heat Bounding 
U-234 2.3440E-D3 155,363.948 155,363.948 O.ooE+OO 3.64E+02 3.64E+02 Output Heat Output 
U-235 -2.3296E-OS 155,363.948 0.000 3.50E-D2 O.ooE+OO 3.50E-D2 /Walta) /Wattsl 
U-236 2.6620E-D5 155,363.948 155,363.948 O.ooE+OO 4.14E+OO 4.14E+OO 2.85E+03 2.85E+03 
U-238 -1.3291E-07 155,363.948 0.000 1.02E-Dl 8.18E-02 1.02E-Ol Total Total 
V-90 1.2642E+OO 155,363.948 155,363.948 O.ooE+OO 1.96E+05 l.96E+05 
Other Radionuclides 2.12E+05 2.12E+05 
In. TemPlate SdediOJl ~1'Y, • Checks 
Template selection Summary 

FromSFD lJMd Basis lor Parameter Differences: 
Reactor Moderator: HEAVY WATER HEAVY WATER This Template was used for Ihe following reasons: 

Fuel Cladding: ZIRC ZIRC This fuel matches on all parameters except enrichment (unknown). 
BOL HM Constltuents: U-Zr2% U 

BOl Enrichment '0/.: Ot05 

Bumup Summary (MWd) Basis for burnup used in estimate: 
FromSFD Estimated 

Nominal: 155.363.948 Nominal bumup set equal to bounding bumup.
Bounding:1 I 155.363.948 Bounding bumup estimated by assuming BOL heavy metal mass was twice EOL. 

Checks 
Estimated Bumupl 

Bumup Multiplier Given Bumup Estimated EOL HMlGlven EOL HM 
Nominal: 32.83 I 2.591 

Boundlng:1 32.83 ,
Reactor shutdown, core removal, storage, shipping or other date conflnmng that madiatlon ceased for fuel.
 

~otal bumup for all fuel associated with this worksheet must be divided by SOL heavy metal mass to get specific bumup values (MWdlMT).
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and Template Info_tion Estimated
 

Fuel Namo: HWCTR TMT-1-2 & 1-3 , Fuel decay start date: 1964 Canister usage:
 
SNFIDI): 112 Estimates as of: 2010 18"x15' 

Fuel Units & Desc7: 2 - TUBE Template: (Worst Case) 0.09 
Heavy _I Mas": BOL: ; EOL:77.91kg 2Template Bumup(MWd): 62.5 
ROD Storage Site: INEEL Template BOL Heavy Metal Mass (MT): 0.00186865 

Template Decay Time· 35 years 
D.EstimaWi m x" b y" Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Burnup (MWd)' Bumup (MWd)' (Ci) InventorieslCi) Inventories(Ci) Group (bounding) 
AC 227 2.3072E_D6 273.694 547.387 O.OOE+OO 6.31E-04 1.26E-Q3 Avg MeV 
-=.A"::mo-:--2,,,4~1:======:.:= __-_-_-___,--:8~.444~~~8~E"+OO'-C2"-''-C-_-_-_-_-_-_-_-~.;2~73:~.;;:69:;c4;_.---:;;54~7:o:.;387~-~-O:OOE~+oo~7---=2c:;.31·E=-+O..::=3----;.4."'62"'E=-+O~3-+-'-'00":.~1~-6-.812-E+-1-4 
Am-242m 1.6848E-02 273.694 547.387---~O.OOE+OO 4.61E+OO 9.22E+OO 0.0250 1.335E+14 
Am-243 1.6320E-Q2 273.694 547.387 O.OOE+OO 4.47E+OO 8.93E+OO 0.0375 1.166E+14 
C-14 1.2090E-Ol 273.694 547.387 O.OOE+OO 3.31E+Ol 6.62E+Ol 0.0575 1.835E+14 
CI-36 2.2849E-03 273.694 547.387 O.OOE+OO 6.25E-Ql 1.25E+OO 0.0850 7.161E+13 

-;C"'m:--,,24-;'3;- -78.:;:66"'2:;,4;;;E=-."'04:i-----c;:2"'7,,3.:;:6"'94:i----~54~7~.36~7 O.OOE+OO 2.37E-Ql 4.74E-Ql 0.1250 5.613E+13 
Cm-244 1.6848E-Ol 273.694 547.387 O.OOE+OO 4.61E+Ol 9.22E+Ol 0.2250 6.204E+13 
Co-60 2.8066E+Ol 273.694 547.387 O.OOE+oo 7.69E+03 l.54E+04 0.3750 2.653E+13 
-;C;=S-:-lc;34:=- ::'3.:::4=148=E=--Q4::-;- -.:2"'7,,3.~6,,94-:----~54~7~.38~7 O.OOE+OO 9.35E-02 1.87E-Ol 0.5750 4.315E+14 
Cs-l35 4.3976E-Q4 273.694 547.387 O.OOE+OO 1.20E-Ol 2.41E-Ol 0.8500 1.649E+13 
Cs-137 2.1049E+Ol 273.694 547.387 O.OOE+OO 5.76E+03 1.15E+04 1.2500 1.153E+15 
-;E;=u-:-lc;54~------.....:1:;'.=25;cOO~E~+OO~-----.:2"'7;o3.~6"94-:----~54~7~.38~;o7 ---O.OOE+OD 3.42E+02 6.84E+02 1.7500 5.099E+ll 
Eu-155 6.8986E-02 273.694 547.387 O.OOE+OO 1.89E+Ol 3.78E+Ol 2.2500 6.045E+09 
""F'='e-""5~5~--------:2"'.;O'9308;;;;;;::=E-;-Q"'1-----;;27"'3"'.6;;;94;-;----~54~7;':.38~7,----O;c.';;OO~;E=-+OO";;-:c----;8;-;.02E+Ol 1.60E+02 2.7500 1.703E+09 

.;-H:,;-3~----------'2o::.;c43::-;1c;;1~E_o-Q~1----.;;27~3~.6;;:94~---_:;;54~7;=_:.38~7 O.OOE+OO 6.65E+Ol 1.33E+02 3.5000 1.548E+06 
1-129 1.0618E-05 273.694 547.387 O.OOE+OO 2.91E-Q3 5.81E-Q3 5.ססOO 6.566E+05 
Kr-85 5.9882E-Ol 273.694 547.387 O.OOE+oo 1.84E+02 3.28E+02 7.ססOO 7.506E+04 
Np-237 1.5668E-Q4 273.694 547.387 O.OOE+OO 4.29E·02 8.58E-Q2 11.ססOO 8.582E+03 
~P"'a-;-2;;;3""1--------;;2.:;:88;O'5;-;6""E;.:_D6;-;;-----=2"'73;O.';;694;;-;-----=54-;.7:;'.38~7·---';;0:;:.OO';;E~+OOc..;;;;,----~7.a4E-Q4 1.57E-Q3 

.;;P:::b-,=2;';10~----------'2o::.3;;:9Sl2:8~E_o-Q8~----;;27~3~.6;;:94~---_:;;54~7;=_:.3827 O.OOE+OO 6.55E_D6 1.31E-Q5
Pm-147 1.6900E-Q2 273.694 547.387 O.OOE+OO 4.63E+OO 9.25E+OO 
Pu-238 2.9608E+OO 273.694 547.387 O.OOE+OO 8.16E+02 1.63E+03 
Pu-239 4.1648E-Ql 273.694 547.387 O.OOE+OO 1.14E+02 2.28E+02 
Pu-240 2.9284E-Ql 273.694 547.387 O.OOE+OO 8.01 E+Ol 1.60E+02 
Pu-241 4.8704E+Ol 273.694 547.387 O.OOE+OO 1.33E+04 2.67E+04 
Pu-242 2.4560E-Q3 273.694 547.387 O.OOE+OO 6.72E-Ql 1.34E+OO 
Ra-226 6.4400E_Q8 273.694 547.387 O.OOE+OO 1.76E-Q5 3.53E-Q5 
Ra-228 5.9952E-Q7 273.694 547.387 O.OOE+OO 1.84E-Q4 3.28E-Q4 
Ru-l06 8.5526E-Q7 273.694 547.387 O.OOE+OO 2.34E-Q4 4.68E-Q4 
5e-79 1.9181E-Q4 273.694 547.387 O.OOE+OO 5.25E-Q2 1.05E-Ql 
5n-126 1.6671E-Q4 273.694 547.387 O.OOE+OO 4.56E-Q2 9.13E-Q2 
5r-90 1.9799E+Ol 273.694 547.387 O.OOE+OO 5.42E+03 1.06E+04 
Tc-gg 6.7678E-Q3 273.694 547.387 O.OOE+OO 1.85E+OO 3.70E+OO 
Th-229 1.7488E_D6 273.694 547.387 O.OOE+OO 4.79E-Q4 9.57E-Q4 
Th-230 5.8704E-Q6 273.694 547.387 O.OOE+OO 1.61 E-Q3 3.21 E-Q3 
Th-232 -4.2431 E-09 273.694 0.000 1.59E-Q3 1.58E-03 1.59E-Q3 
TI-208 8.7573E-Q5 273.694 547.387 O.OOE+OO 2.40E-02 4.79E-Q2 
U-232 2.3706E-Q4 273.694 547.387 O.OOE+OO 6.49E-Q2 1.30E-Ql Thermal Power 

U-236 2.3485E-Q4 273.694 547.387 O.OOE+OO 6.43E-Q2 1.29E-Ql 3.03E+02 6.06E+02 
U-238 1.1581E-Q4 273.694 547.387 4.19E-Q3 3.59E-Q2 6.76E-Q2 Total Total 
Y-90 1.9604E+Ol 273.694 547.387 O.OOE+OO 5.42E+03 1.08E+04 
Other Radionuclides 1.69E+04 3.38E+04 
m. Temnlate SeJedlOn StnIlmolI'V, !lUl'llU 
Template Selection Summary 

From SFO ~ Basis for Parameter Differences: 
Reactor Moderator: HEAVY WATER (Worst Case) This Template was used for the following reasons: 

Fuel C1adding:I---'=Z=I=RC=-'::2='---+---:SSC=T/7.'lncone==';-I--1Th~ fool diOO' d...~ maid> any .~sting templalos, lherelon>lhe worst case template was used. 

BO;O~E~m::~I----'U-"-Th=M=el=aJ'---+----'U":OoC~C":·'31~::::PuO-=---1 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Norninal:II ~__+--I ""'2:7,~3.694 Norrdnal bumup faken from SFD and converted to MWd using BOl=78.198kg 
Bounding: 547~387 Bounding bumup assumed to be twice nominal bumup. 

Checks 
Estimated Bumupt 

BumUD Mu1tiD11er Given Bumup Estimated EOL HMlGlven EOL HM
 
Nominal: 0.10
 I 2.741 

Bounding: 0.21 ,
Reactor shutdown, core removal, storage, stuppang or other date confllmlng that madlatlon ceased for fuel. 

2TotaJ bumup for all ~ associated with this lNOrksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdlMT). 
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and T~lnfonnalion Estimated 

Fuel Name: HWCTR TWNT 1Fuel deeay start date: 1964 Canister usage: 
SNFID#: 791 Estimates as of: 2010 18"x1S' 

Fuel Units & Oeser: 15 - TUBE Template: HFBR (Heavy Water. Zirc., 0 to 5'%. U) 0.68 
_vy Metal Ma••: BOlo : E010321.82kg 'Template Bumup(MWd): 5 
ROO Storage Site: INEEL Templata BOL Heavy Metal Ma•• (MT): 0.00034251 

Template Decay Time' 35 years 
n.Estimates m x. x. b y. y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuelide Template Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Inventorie.(Ci) Inventorie.(Ci) Group (bounding) 
Ae-227 4.6920E-09 308,482.102 308,482.102 O.OOE+OO 1.45E-03 1.45E-Q3 Avg. MeV 
Am-241 2.2880E-02 308,482.102 308,482.102 O.OOE+OO 7.06E+03 7.06E+03 0.0150 2.152E+16 
Am-242m 3.5400E-06 308,482.102 308,482.102 O.OOE+OO 1.09E+OO 1.09E+OO 0.0250 4.4S8E+15 
Am-243 2.0580E-06 308,482.102 308,482.102 O.OOE+OO 6.35E-Ol 6.35E-Ol 0.0375 3.922E+15 
C-14 1.1264E-03 308,482.102 308,482.102 O.OOE+OO 3.47E+02 3.47E+02 0.0575 4.246E+15 
CI-36 8.3760E-ll 308,482.102 308,482.102 O.OOE+OO 2.58E-05 2.58E-05 0.0850 2.504E+15 
Cm-243 5.0340E-07 308,482.102 308,482.102 O.OOE+OO 1.55E-Ol 1.55E-Ql 0.1250 1.652E+15 
Cm-244 1.0450E-Q5 308,482.102 308,482.102 O.OOE+OO 3.22E+OO 3.22E+OO 0.2250 2.157E+15 
Co-60 6.4420E-02 308,482.102 308,482.102 O.OOE+OO 1.99E+04 1.99E+04 0.3750 9.382E+14  Cs-l34 7.9240E-06 308,482.102 308,482.102 O.OOE+OO 2.44E+OO 2.44E+OO 0.5750 1.642E+16 
Cs-135 7.9140E-06 308,482.102 308,482.102 O.OOE+OO 2.44E+OO 2.44E+OO 0.8500 1.895E+14 
Cs-137 1.4316E+OO 308,482.102 308,482.102 O.OOE+OO 4.42E+05 4.42E+05 1.2500 1.562E+15 
Eu-l54 6.7900E-03 308,482.102 308,482.102 O.OOE+OO 2.09E+03 2.09E+03 1.7500 5.137E+12 
Eu-155 6.2800E-04 308,482.102 308,482.102 O.OOE+OO 1.94E+02 1.94E+02 2.2500 8.227E+09 
Fe-55 5.7480E-05 308,482.102 308,482.102 O.OOE+OO l.77E+Ol 1.77E+Ol 2.7500 5.263E+08 
H-3 2.3800E-02 308,482.102 308,482.102 O.OOE+OO 7.34E+03 7.34E+03 3.5000 1.587E+06 
1-129 7.5020E-07 308,482.102 308,482.102 O.OOE+OO 2.31E-Ol 2.31E-Ol 5.0000 6.662E+05 
Kr-SS 3.8220E-02 308,482.102 308,482.102 O.OOE+OO 1.18E+04 1.18E+04 7.0000 7.494E+04 
Np-237 5.5780E-06 308,482.102 308,482.102 O.OOE+OO 1.72E+OO 1.72E+OO 11.0000 8.505E+03 
Pa-231 7.8820E-08 308,482.102 308,482.102 O.OOE+OO 2.43E-Q3 2.43E-03 
Pb-21 0 4.3640E-09 308,482.102 308,482.102 O.OOE+OO 1.35E-03 1.35E-03 
Pm-147 9.9500E-04 308,482.102 308,482.102 O.OOE+OO 3.07E+02 3.07E+02 
Pu-236 6.4240E-Q3 308,482.102 308,482.102 O.OOE+OO 1.98E+03 1.98E+03 
Pu-239 1.8744E-Q2 308,482.102 308,482.102 O.OOE+OO 5.78E+03 5.78E+03 
Pu-240 8.3540E-Q3 308,482.102 308,482.102 O.OOE+OO 2.58E+03 2.58E+03 
Pu-241 l.4806E-Ol 308,482.102 308,482.102 O.OOE+OO 4.51E+04 4.51E+04 
Pu-242 2.0400E-06 308,482.102 308,482.102 O.OOE+OO 6.29E-Ql 6.29E-Ol 
Ra-226 1.1804E-Q8 308.482.102 308,482.102 O.OOE+OO 3.64E-Q3 3.64E-03 
Ra-228 1.1864E-08 308,482.102 308,482.102 O.OOE+OO 3.88E-04 3.66E-Q4 
Ru-l06 3.2580E-10 308,482.102 308,482.102 O.OOE+OO 1.01E-04 1.01E-04 
S..79 1.2524E-Q5 308,482.102 308,482.102 O.OOE+OO 3.66E+OO 3.88E+OO 
Sn-126 1.2052E-Q5 308,482.102 308,482.102 O.OOE+OO 3.72E+OO 3.72E+OO 
Sr-90 1.2638E+OO 308,482.102 308.482.102 O.OOE+OO 3.90E+05 3.90E+05 
Te-99 4.4140E-Q4 308,482.102 308,482.102 O.OOE+OO 1.36E+02 1.36E+02 
Th-229 4.3480E-08 308,482.102 308,482.102 O.OOE+OO 1.34E-03 1.34E-Q3 
Th-23O 1.0760E-Q6 308,482.102 308,482.102 O.OOE+OO 3.32E-Ql 3.32E-Ql 
Th-232 1.1926E-Q9 308,482.102 308,482.102 O.OOE+OO 3.66E-Q4 3.68E-04 
n-208 4.6200E-Q8 308,482.102 308,482.102 O.OOE+OO 1.43E-02 1.43E-Q2 
U-232 1.2406E-Q7 308,482.102 308,482.102 O.OOE+OO 3.83E-02 3.83E-02 Thermal Power 
U-233 9.1620E-Q7 308,482.102 308,482.102 O.OOE+OO 2.83E-01 2.83E-01 Nominal Heat Bounding 
U-234 2.3440E-Q3 308,482.102 308,482.102 O.OOE+OO 7.23E+02 7.23E+02 Output Heat Output 
U-235 -2.3296E-Q6 308,482.102 0.000 6.96E-Q2 O.OOE+OO 6.96E-Q2 /Watts) /Watts) 
U-236 2.6820E-Q5 308,482.102 308,482.102 O.OOE+OO 8.21E+OO 8.21E+OO S.67E+03 S.67E+03 
U-238 -1.3291 E-07 308,482.102 0.000 2.03E-Ol 1.62E-Ql 2.03E-Ql Total Total 
Y-90 1.2642E+OO 308,482.102 308,482.102 O.OOE+OO 3.90E+05 3.90E+05 
Other Radionuelides 4.21E+05 421E+05 
Ill. Temnlall>~Slnnmarv,B_ ,1!ndC", 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences:
 
Reactor Moderator: HEAVY WATER HEAVY WATER This Template was used for the following reasons:
 

Fuel Cladding: ZIRC ZIRe 1h~ fuel matches on all paramo!... except enrichment (unknown). 
BOl HM Constltu..ts: UMETAL U 

BOL Enrichment %: Oto 5 

Bumup Summarv (MWd)' Basis for bumup used in estimate: 
FromSFD Estimated 

Nominal:1
 I 308.482.102 Nominal bumup set equal to bounding bumup. 
Boundlng:1
 I 308.482.102 Bounding bumup estimated by assuming BOL heavy metal mass was twice EOL 

Checks 
Estimated Bumupl 

BumUD Mu1tiD11er Given Bumup Estimated EOl HMlGlven EOl HM 
Nominal: 32.83 I 2.591 

Bounding: 32.83 ,
Reactor shutdown. core removal. storage, shlppmg or other date confmmng that nradiatlon ceased for fuel.
 

Zrotal bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdIMT).
 

I
 
.1
 

I
 
I
 ,
I
 
I
 

I
 
I,
 
I
 

I
 
I
 

I
 
I
 




I
 

DOElSNF/REP-078 
Revision 1 

December 2003 
PageC-245 



I 

I 
I,
I ,
I

I
,I
 
I
 
I
 
'f
 
I
 
I
 
I
 

Fuel Radionuclide Inventory Worksheet 
L Fuel and Template lJlf,onnatkm Estimated 

Fuel Name: IAN-R1 (COLUMBIA) 'Fucl deeay start date: 1994 Canister usage: 
SNFID #: 596 Estimates as of: 2010 18"x1D' 

Fuel Units & Oeser: 16 - MTR TYPE Template: ATR (Ught Water, Alum.• 60 to 100%, U) 0.67 
_vy Metal Mass: BOL.,,2.54k9 ; EOL.,,2.43k9 'Template Bumup(MWd): 367.2 
ROD Storage SlI3: SRS Template BOL Heavy Metal Mass (MT): 0.00116689 

Template Decay Time' 15 yea... 
n. Estimates m x. b y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (boUnding) 

~~~:, ~:~:~~=_:a;;:1~:c--------::~.;:g::;.".;:;,;;-~----;:;.g"':<':o;~g~ g:gg~;gg ~:~~~:g~ ;:~;~:~ A~9~:V --2.-494-E-+1-3 
Arii:24:"2=m,----------47."34~-1;c0"E=-_o;c7:;--------::1~04~.'05';051::-----~20;c9".~102----O:00E+OO 4.54E_o5 9.08E·05 0.02sO---5-.202--E-+-1-2 
Am-243 1.4907E-06 104.551 209.102 O.OOE+OO 1.56E-Q4 3.12E-Q4 0.0375 4.543E+12 
C-14 5.7162E·09 104.551 209.102 O.OOE+OO 5.98E-07 1.20E·06 0.0575 4.844E+12 
CI-36 1.3124E·32 104.551 209.102 O.OOE+OO 1.37E·30 2.74E-30 0.085-0--~934-E+-1-2 

cm-2:c:4~3 ;;1.",85;c68~E=_-O;c7:c------___::1~04~.'05.;o51::__---~20:o:9".1~02 O.OOE+OO 1.94E-05 3.88E-05 0.1250 2.011E+12 
Cm-244 3.5512E-05 104.551 209.102 0.OOE."-+OO=-__-:3"'.c:.7,,,1E=_-~0"'3_--..,7='.4-"3"'E=_-"'03=-~II__---'"O:o-.22~5O 2.528E+12 
Co-SO 1.0261E_o5 104.551 209.102 O.OOE+OO 1.07E-03 2.15E-03 0.3750 1.107E+12 
Cs-134 1.6931E-02 104.551 209.102 O.OOE+OO l.77E+OO 3.54E+OO 0.5750 1.797E+13 
Cs-l35 3.4477E-06 104.551 209.102 O.OOE+OO 3.SOE-04 7.21E-Q4 0.8500 4.269E+l1 
Cs-137 2.2800E+OO 104.551 209.102 O.OOE+OO 2.38E+02 4.77E+02 1.2500 2.157E+l1 
Eu-154 3.6656E-02 104.551 209.102 O.OOE+OO 3.a3E+OO 7.66E+OO 1.7500 9.038E+09 
Eu-155 9.6841E_o3 104.551 209.102---------O:OOE+OO 1.01E+OO 2.02E+OO 2.2500 1.131E+07 
Fe-55 4.6977E-Q4 104.551 209.102 O.OOE+OO 4.91E-02 9.82E-02 2.7500 6.794E+05 
H-3 6.0485E_o3 104.551 209.102 O.OOE+OO 6.32E-Ol 1.26E+OO 3.5000 4.320E+04 
1-129 7.5300E_o7 104.551 209.102 O.OOE+OO 7.87E-05 1.57E-Q4 5.0000 1.000E+02 
Kr·85 1.4989E_ol 104.551 209.102 O.OOE+OO 1.57E+Ol 3.13E+01 7.0000 1.108E+Ol 
Np-237 9.5534E-06 104.551 209.102 O.OOE+OO 9.99E-04 2.00E_o3 11.0000 1.244E+OO 
Pa-231 1.8550E·09 104.551 209.102 0.OOE""+OO=-__---c:l"'.7"'3:=Ecc-0"=7 cc3"'.46=.:E'"'-o~7;___j1 
Pb-21 0 2.6631E-ll 104.551 209.102 O.OOE+OO 2.78E-Q9 5.57E-09 
Pm-147 1.8156E_ol 104.551 209.102 0.OOE:-'+OO~---1;'.;'90;;;E=-+O";;:;1---"'3"'.8;cO;;'E=-+O";;:;I---11 
Pu-238 1.8990E_o2 104.551 209.102 O.OOE+OO 1.99E+OO 3.97E+OO 
Pu-239 4.2838E-Q4 104.551 209.102 0.OO;;:E-'+O~0:O-__-;i4",.48E-02 8.96E-02 
Pu-240 2.4379E-Q4 104.551 209.102 O.OOE+OO 2.55E_o2 5.10E-02 
Pu-241 4.2511E_o2 104.551 209.102 O.OOE+OO 4.44E+OO 8.89E+OO 
Pu-242 3.6329E_o7 104.551 209.102 O.OOE+OO 3.80E-05 7.60E-05 
Ra·226 1.4725E-l0 104.551 209.102 0.OOE+OO"':~----'01"'.:54·"OE~-~08=------=3~.08~E~-oaCC-----j1 
Ra-228 8.97SOE-15 104.551 209.102 O.OOE+OO 9.38E-13 1.88E-12 
Ru-l06 1.9752E-04 104.551 209.102 0.OO=E+oo~,--__=.2.=_=0-=7E=_-o=2----=4-==.1",3~E-o~2---11 
5e-79 1.2933E_OS 104.551 209.1-02---0.00E+oo 1.35E-03 2.70E-03 
5n-126 1.1574E_OS 104.551 209.102 O.OOE+OO 1.21E-03 2.42E_o3 
5r-90 2.1680E+OO 104.551 209.102 O.OOE+OO 2.27E+02 4.53E+02 
Tc-99 4.2239E-Q4 104.551 209.102 O.OOE+OO 4.42E-02 8.83E-02 
Th-229 3.9270E-12 104.551 209.102 O.OOE+OO 4.11E-l0 8.21E-l0 
Th-230 3.3578E·08 104.551 209.102 O.OOE+OO 3.51E-oB 7.02E-oB 
Th·232 1.5452E·14 104.551 209.102 O.OOE+OO 1.62E-12 3.23E-12 
TI-208 4.6705E-oa 104.551 209.102 O.OOE+OO 4.88E-oB 9.77E-oB 
U-232 1.3045E-Q7 104.551 209.102 O.OOE+OO 1.36E_OS 2.73E_OS Thermal Power 
7U7-'2~33:::- 2=:'737"-,3",9:=EcC-Q9:::- ---,1~04"::'755"-1,-----~2",09,,, Heal...::10=:2e---__~0=_=.OO"'E=_+OO~---2=:.748"'E=--707=_--____=4.=_=96"'E~-o_=7-__1INominaJ Bounding
U-234 1.8423E-Q4 104.551 209.102 O.OOE+OO 1.93E-02 3.85E_o2 Output Heal Output 
U-235 -2.7235E-oB 104.551 0.000 5.11E-03 4.82E-03 5.11E-03 /Wattsl /Wattsl 
U·236 1.5493E_OS 104.551 209.102 O.OOE+OO 1.62E-03 3.24E-03 2.83E+OO 5.66E+OO 
U-238 -4i2.2;;;85:;;10i-ECC-o;;:9:c- --:l~04:70.5:;'51o_---_;;;;0~.OOO~~--_;;5c;.7"'9:;=E'"'-OS~--....:;c5=;;.7:;;5E=-OS~---.:;5"".7"'9i=E'"'-OS~___I1 Total Total 
Y-90 2.1686E+OO 104.551 209.102 O.OOE+OO 2.27E+02 4.53E+02 
Other Radianuelides 2.27E+02 4.55E+02 
W. Template SeIedioIt Summary, B ,and Checks 
Template Selection Summary 

From SFD Used Basis for Pammeter Differences:
Reactor Moderator: LIGHT WATER LIGHT WATER 

Fuel C1ackfing:I--=-::A;-;LUC;;M:;:'-:"-'---+--='-:A';L;:UM~"-'---1 

BO;;~==~:I--;;:93;;.2023;;;U-",AO::~~26=l --+---::60:;;-:'t~"'1;-;:00:;;----1 

Bumup Summary (MWd)' Basis for bumup used in estimate: 
FromSFD Estimated

Nominal:II- +-I_~__..,I=04=.-:::5=51:1NOminai bumup caJa;1ated from the heavy metal mass destroyed. 
Bounding: I 209.102 Bounding bumup assumed to be twice nominal bumup. 

Checks 
Estimated Bumupl 

Sumu!) Multiplier Given Bumup Estimated EOL HMlGlven EOL HM 
Nomlnal:I- ..:0~.:o:13ot------_--l I 1.001 

Boundln9: 0.26 
1Reactor shutdown, core removal. storage, shiPPing or other date confnmlng that Inadlatlon ceased for fuel. 

2Total bumup for all fuel a.ssocated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdIMT). 
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and TempIall! Infonnati"n Estimated 

Fuel Name: IAN-R1 (COLUMBIA) 1Fuel decay start date: 1996 Canister usage: 
SNF 10#: 803 Estimates as of: 2010 18"x10' 

Fuel Units & Deser: 5 - MTR TYPE Template: ATR (Ught Water, Alum., 60 to 100%. U) 0.21 
_vy Metal Mass: BOl=.69kg ; EO~.69kg 'Template Bumup(MWd): 367.2 
ROD Storage Site: SAS Template BOL _vy Metal Mass (MT): 0.00116689 

Template Decay Time" to years 
n. Estimates m x. x. b Y. Y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 2.8404E-l0 12.974 25.948 O.ODE-+OO 3.69E-Q9 7.37E-09 Avg. MeV 
Am-241 1.4935E-03 12.974 25.948 O.ODE-+OO 1.94E-Q2 3.88E-02 0.0150 3.529E+12 
Am-242m 4.4390E-07 12.974 25.948 O.ODE-+OO 5.76E-06 1.15E-OS 0.0250 7.427E+11 
Am-243 1.4913E-06 12.974 25.948 O.ODE-+OO 1.93E-05 3.87E-OS 0.0375 6.475E+11 
C-14 5.7217E-09 12.974 25.948 O.ODE-+OO 7.42E-OS 1.48E-07 0.0575 6.840E+11 
CI-36 1.3124E-32 12.974 25.948 O.ODE-+OO 1.70E-31 3.41E-31 0.0850 4.162E+11 
Cm-243 2.0967E-07 12.974 25.948 O.ODE-+OO 2.72E-06 5.44E-Q6 0.1250 2.911E+11 
Cm-244 4.3001E-05 12.974 25.948 O.ODE-+OO 5.58E-04 1.12E-Q3 0.2250 3.574E+l1 
Co-6O 1.9798E-OS 12.974 25.948 O.ODE-+OO 2.57E-04 5.14E-04 0.3750 1.602E+11 
Cs-l34 9.0795E-02 12.974 25.948 O.ODE-+OO 1.18E-+OO 2.36E-+OO 0.5750 2.600E+12 
Cs-l35 3.4477E-06 12.974 25.948 O.ODE-+OO 4.47E-OS 8.95E-05 0.8500 1.268E+11 
Cs-137 2.5588E-+OO 12.974 25.948 O.ODE-+OO 3.32E+01 6.84E+Ol 1.2500 4.129E+10 
Eu-l54 5.4847E-02 12.974 25.948 O.ODE-+OO 7.12E-Ol 1.42E-+OO 1.7500 1.508E+09 
EU-155 1.9489E-Q2 12.974 25.948 O.ODE-+OO 2.53E-Ql 5.05E-Ol 2.2500 9.967E+07 
Fe-55 1.7797E-03 12.974 25.948 O.ODE-+OO 2.31E-Q2 4.62E-02 2.7500 1.391E+06 
H-3 8.0065E-03 12.974 25.948 O.ODE-+OO l.04E-Ql 2.08E-Ol 3.5000 1.656E+05 
1-129 7.5300E-07 12.974 25.948 O.ODE-+OO 9.77E-Q6 1.95E-OS 5.0000 1.381E+01 
Kr-SS 2.0705E-01 12.974 25.948 O.ODE-+OO 2.69E-+OO 5.37E-+OO 7.0000 1.534E+OO 
Np-237 9.5507E-Q6 12.974 25.948 O.ODE-+OO 1.24E-Q4 2.48E-Q4 11.0000 1.726E-Q1 
Pa-231 1.2740E-Q9 12.974 25.948 O.ODE-+OO 1.SSE-OS 3.31E-Q8 
Pb-210 1.1838E-ll 12.974 25.948 O.ODE-+OO 1.54E-l0 3.07E-l0 
Pm-147 6.7974E-Ql 12.974 25.948 O.ODE-+OO 8.82E-+OO 1.76E+Ol 
Pu-238 1.9755E-Q2 12.974 25.948 O.ODE-+OO 2.56E-Ol 5.13E-Ql 
Pu-239 4.2838E-Q4 12.974 25.948 O.ODE-+OO 5.56E-03 1.11E-Q2 
Pu-240 2.4390E-04 12.974 25.948 O.ODE-+OO 3.16E-03 6.33E-Q3 
Pu-241 5.4058E-Q2 12.974 25.948 O.ODE-+OO 7.01E-Ol 1.40E-+OO 
Pu-242 3.6329E-07 12.974 25.948 O.ODE-+OO 4.71E-06 9.43E-06 
Ra-226 8.3742E-ll 12.974 25.948 O.ODE-+OO 1.09E-Q9 2.17E-Q9 
Ra-228 5.7734E-15 12.974 25.948 O.ODE-+OO 7.49E-14 1.50E-13 
Ru-l06 6.1356E-03 12.974 25.948 O.ODE-+OO 7.96E-02 1.59E-Ql 
5e-79 1.2936E-OS 12.974 25.948 O.ODE-+OO 1.68E-04 3.36E-04 
5n-126 1.1574E-OS 12.974 25.948 O.ODE-+OO 1.50E-Q4 3.ODE-Q4 
5r-90 2.4417E-+OO 12.974 25.948 O.ODE-+OO 3.17E+01 6.34E+01 
Te-99 4.2239E-04 12.974 25.948 O.ODE-+OO 5.48E-Q3 1.10E-Q2 
Th-229 2.8568E-12 12.974 25.948 O.ODE-+OO 3.71E-l1 7.41E-11 
Th-230 2.5310E-08 12.974 25.948 O.ODE-+OO 3.28E-Q7 6.57E-Q7 
Th-232 1.1631E-14 12.974 25.948 O.ODE-+OO 1.51E-13 3.02E-13 
T~2OS 4.6705E-Q8 12.974 25.948 O.ODE-+OO 6.06E-07 1.21E-Q6 
U-232 1.3151E-07 12.974 25.948 O.ODE-+OO 1.71E-06 3.41E-Q6 Thermal Power 
U-233 2.1650E-Q9 12.974 25.948 O.ODE-+OO 2.81E-OS 5.62E-Q8 Nominal Heat Bounding 
U-234 1.8399E-Q4 12.974 25.948 O.ODE-+OO 2.39E-03 4.77E-Q3 Output Heat Output 
U-235 -2.7235E-Q6 12.974 0.000 l.38E-03 1.34E-03 l.38E-Q3 /Watts\ /Watts\ 
U-236 1.5493E-Q5 12.974 25.948 O.ODE-+OO 2.01E-04 4.02E-Q4 4.11E-ol 8.21E-01 
U-238 -4.2SS1E-09 12.974 0.000 1.62E-05 1.62E-OS 1.62E-OS Total Total 
Y-90 2.4423E-+OO 12.974 25.948 O.ODE-+OO 3.17E+01 6.34E+01 
Other Radionuelides 3.23E+01 6.45E+01 
m. Temulate SeIeeIWD s.m-rV,Bunw and Checks 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences:  Reactor_ UGHTWATER UGHTWATER 

Fuel Cladding: ALUM ALUM 
BOL HM eon_ts: U-ALX U 

SOL Enrichment OJ.,; 92.95939437 60 to 100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nominal: 12.974 Nominal bumup assumed to be Z'k of SOL heavy metal mass. 
Bounding:1 I 25.948 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupt 
Bumup Multiplier Given Bumup Estimated EOL HINGlven EOL HM
 

Nominal: 0.06 I 0.981
 
Bounding: 0.12 , 

Reactor shutdown, core removal, storage, shiPping or other date conflrrmng that madlatlon ceased for fuel.
 

2Total bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdlMT).
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Fuel Radionuclide Inventory Worksheet 
1. Fuel and Template IJIfontJation Estimated 

Fuel Nam~: IEA-R1 (BRAZIL) 1FueI decay start date: 1998 Canister usage: 
SNFID#: 954 Estimates as of: 2010 18"xl0'
 

Fuel Units & Desc:r: 43 - ASSEMBLY Template: ATR (Ught Water, Alum.• 60 to 100~o. U) 1.19
 
Heavy Metal Mas" BOl=8.29kg ; EOl=4.98kg 'Template Bumup(MWd): 367.2 
ROD Storage Sib: SRS Template BOl Heavy Metal Mass (MT): 0.00116689 

Template Decay Time" 10 years 

II. Estimates m b y. y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Bumup (MWdf Bumup (MWd)2 (Ci) lnventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 _,;,2.::;84;;:04~~E=-;-1:;;0:____---~3,~1:;:43:;.:.7~2~6:__---6;c,~28~7i-.4.51 o.ooE+OO'7.:'---_----'8::::.93E-o7 1.79E-06 A.g. MeV 

-';AC"m:'---2;o-4;-;1=- ~_____cl;'_.4_;;9;_;;35"'E~-Q~3---___;3"',1;_;4,~3c=.7;;;2'"6 _;6,.,;2:;-8;~7.45(-- 0.OO",E:c_+OO~---4~.70E+OO 9.39E+OO 0.0150 8.551E+14 
Am-242m 4.4390E_Q7 3,143.726 6,287.451'------O'OOE+OO 1.40E_Q3 2.79E-03 0.0250 1.800E+14 

-;A"'m;.,-2c:43"'-- ,_--;I~.4;;9~1::;3E~-06~---__;3"',I;.::43~.7~2~6---_';6:_;,2~8~7.451 0.OO~;E:c-+OO~--__74.69E-Q3 9.38E-03 0.0375 1.569E+14 
C-14 5.7217E-09 3,143.726 6,287.451 0:..:.00~:-;E:-:+OO_=---_;I"'.80:::"'E_;-Q;::5'-~~~3.60E-05 0.0575 1.657E+14 

-;C"=J-:'-36""";-- iCl."'3;;;12:~4;;:Ec.;-3;;2:___---3;c,7143~.7~2;;:6:__----'6:;.:,;;:28",7c;.4;;o51 O.ooE,-,+OO~ __---;4"",13E-29 8.25E-29 0.0850 1.008E+14 
-;C"m'---;;2437i- .-'2:;'."'096~7"E:c--0"'7=_---__;3"',o_I4_;;3:;'.70;:2"'6;__----;60,:,2"'8"'7~.4;5;1---0.ooE+OO 6.59E-04 1.32E_Q3 0.1250 7.054E+13 
-;C"m'--"'244o-:-_~ , __-:-4"'.300=I::iE=_-05_=----_;;3,,,I_;43='."'7c::_26;o__---'6?C,287.451 O.ooE+OO 1.35E-Ol 2.70E-Ol 0.2250 8.660E+13 
-;Ccc::O-"'_601C;;34co-----.--iC91.."'0977~989"'5"'EEc.;:002:52:-------;c3,714:;:3:;.:.7~2;;:6:__-~--';6,2ll7:<l51 O.ooE+OO 6.22E-02 1.24E_Ql 0.3750 3.881E+13 

s~~;;O- ~7-0~~ __- _ _;;3,,,I_;43;c.,,,72_;;6;o___--c6:;,,2;c8,,,7;,-.4_;;51 O.ooE+OO 2.85E+02 5.71E+02 0.5750 6.301E+14 
~C",S,---1",3=5'_ -73",.44-=77~E=_-,=06'O-----73,c:l,-,43=,.",72c::_6;o__---,6:-,,2=,8=:7;,-.4-::5~1,-- O.ooE+OO 1.08E-02 2.17E-02 0.8500 3.073E+13 
Cs-137 2.5588E+OO 3,143.726 6,287.451 O.OOE+OO 8.04E+03 1.61E+04 1.2500 1.000E+13 
-;E"'u"'-I,.;:54';----------'5~.~4847E-02 3,143.726 6,287.451 0.00.o::E..:+OO:~--_:I"'.72E+02 3.45E+02,~ __1.7500 ~,6S3E+l1 
EU-155 1.9469E_Q2 3,143.726 6,287.451 O:OOEo--+OO~-~--;6:_';.12E+Ol 1.22E+02 2.2500 2.415E+l0 

-i-F7'8o;c5"'5'_ .____cl;:."'77;c9"'7"'E'---Q"'3;__-~-_c3"',o_I4_;;3~.70;:2"'6;__ __--;60,:,2"'8"'7~.4:51 O.OOE+OO 5.59E+OO 1.12E+Ol 2.7500 3.369E+08 
H-3 8.0065E-03 3,143.726 6,287.451 O.OOE+OO 2.52E+Ol 5.03E+Ol 3.5000 4.013E+07 
1-129 7.5300E_Q7 3,143.726 6,287.451 OmE+OO 2.37E-03 4.73E-03 5.0000 3.333E+03 
Kr-85 2.0705E-Ol 3,143.726 6,287.451 O.ooE+OO 6.51E+02 1.30E+03 7.0000 3.703E+02 
.;:N~P-c;2;;;3;.,7-----~-90'.;;:55;c0"=7~Ec.;-06;;;----__c3;c,.;cI43~.7~2;;:6'---__c6:?-,2~8"'7c::.4;;5"'1--""'0~.00"'E:=:+OO~---7-3.:ooE-02 6.ooE_Q2 11.0000 4.166E+Ol 
Pa-231 1.2740E-09 3,143.726 6,287.451 O.OOE+OO 4.ooE_06 8.01E_06 

-=P:e.b--'=2o..:10=- ,_..,:I"'.I~838="'E=_-_=I:'-1 --':3"-,1"'43:-=:=.7,;26,o-__--':6:s,2;::8"'7."'4"'51o----'00'.00?:::Ec:+OO-=-----;-3.72E-08 7.44E-08 
Pm-147 6.7974E-Ol 3,143.726 6,287.451 O.OOE+OO 2.14E+03 4.27E+03 
Pu-238 1.9755E_Q2 3,143.726 6.287.451 O.ooE+OO 6.21E+Ol 1.24E+02 
PU-239 4.2838E-04 3,143.726 6,287.451 O.OOE+OO 1.35E+OO 2.69E+OO 
Pu-240 2.4390E-04 3,143.726 6,287.451 O.ooE+OO 7.67E_Ql 1.53E+OO 
Pu-241 5.4058E_Q2 3,143.726 6,287.451 O.ooE+OO 1.70E+02 3.40E+02 
Pu-242 3.6329E_Q7 3,143.726 6,287.451 O.OOE+OO 1.14E_Q3 2.28E-03 
Ra-226 8.3742E-ll 3,143.726 6,287.451 O.oo'E+OO 2.63E_Q7 5.27E_Q7 
Ra-228 5.7734E-15 3,143.726 6,287.451 O.OOE+OO 1.82E-ll 3.63E-ll 
Ru-l06 6.1356E-03 3,143.726 6,287.451 --O.ooE+OO 1.93E+Ol 3.86E+Ol 
58079 1.2936E_05 3,143.726 6,287.451 o.ooE+OO 4.07E-02 8.13E_Q2 
Sn-126 1.1574E_05 3,143.726 6,287.451 O.ooE+OO 3.64E_Q2 7.28E_Q2 
Sr-90 2.4417E+OO 3,143.726 6,287.451 O.ooE+OO 7.68E+03 1.54E+04 
Te-gg 4.2239E-04 3,143.726 6,287.451 O.ooE+OO 1.33E+OO 2.66E+OO 
Th-229 2.8568E-12 3,143.726 6,287.451 O.ooE+OO 8.98E-09 1.80E-oB 
'''Th~_2=30'O--------;;2.'''53;O-1~0=E:-;-oB~----;;3,''I437.:'.70;:2'''6:------6;c,0028"'7;'-.4~5:-;1----;0.:;.ooc:=-E+OO~:------=7'::.96E-05 1.59E-04 

"'Th-~23=2:'-----------I;'.;;:I63~I=-E-;.-1:;;4------c3"',o_l43~.7;;26=---___;6"',2;;;8",7;,--;;.451 O.OOE+OO 3.66E-l1 7.31 E-ll 
T1-208 4.6705E_06 3,143.726 6,287.451 O.OOE+OO 1.47E-04 2.94E-04 
U-232 1.3151E-07 3,143.726 6,287.451 O.ooE+OO 4.13E-04 8.27E-04 Thennal Power 
7U"'-2~33?;--------'2~.;;;I650~i=E-09~------;3:?-,o:l43~.7;;2;;:6---c.;6:-:,2"'8~7.4·51 O.ooE+OO 6.81E_06 l.36E_05 Nominal Heat Bounding
U-234 1.83GGE-04 3,143.726 6,287.451 0.00-E:C-+OO~-----C5;c.7:;'8E_Ql 1.16E+OO Output Heat Output 

7U"'-2"'35=- --='2.""7~235~E-;.-06;=-------=-3,'7143~.7:;;2co6----=-i0::C.OOO~_7" 1.67E-Q2 8.13E-03 1.67E_Q2 /Wattsl /Wattsl 
U-236 1.5493E_05 3,143.726 6,287.451 O.ooE+OO 4.87E_Q2 9.74E_Q2 9.95E+Ol 1.99E+02 
U-236 -4.2851E-09 3,143.726 0.000 1.92E-04 1.79E-04 1.92E-04 Total Total 
Y-90 2.4423E+OO 3,143.726 6,287.451 O.ooE+OO 7.68E+03 l.54E+04 
Other Radionuelides 7.81 E+03 1.56E+04 
m. Template SeJedion Swtunarv, B_ 
TemDlate Selection Summary 

FmmSFD URd Basis for Parameter Differences: 
Reactor Moderator:I-_=UG.::HTc::.,W",A"T:.:E:::R,_-+_-=U",G:::HT..:...::W::.Ac:TE=R'--_1 

BOl '::'=~~I-__;-;~=;l~cc~:c- + -,-A"lu",U"M'__-J 

SOL enrichment %: 93.10655847 60 to 100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nominal:1 I 3.143.726 Nominal bumup cala..:lated from the heavy metal mass destroyed. 
Boundlng:1 I 6.287.451 Bounding bumup 8SS'Jmed to be twice nominal bumup. 

Checks 
Estimated Bumupl 

BumuD Mu1tiD11er Given Bumup Estimated EOl HMlGlven EOl HM 
Nominal: 1.20 I 1.041 

Bounding: 2.41 , 
Reactor shutdown. core removal. storage. shipping or other date conflnmng that Irradiation ceased for fuel.
 

2Total bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdtMT).
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I 
I Fuel Radionuclide Inventory Worksheet 

I. Fuel and Template Wotmalion Estimated 
Fuel Name: IEA-Al (BRAZIL) 'Fuel decay start date: 1998 Canister usage: 

SNFID#: 545 Estimates as of: 2010 18"xl0' 
Fuel Units & Oaser: 84 - ASSEMBLY Template: ATR (Ught Water, Alum., 60 to l~o, U) 3.50 
_vy Metal Mass: BO~63.55k9 ; EOl--61.73k9 2Template Bumup(MWd): 367.2
 

ROD Storage Site: SRS Tamplate BOL _vy Metal Mass (MT): 0.00116689
 

Templale oeeay Time' 10 years
 

·n. Estimates m x" x, b y" y, Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Ac1ivity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (boUnding) 
Ac-227 2.8404E-l0 1,726.227 3,452.454 O.OOE+OO 4.90E-07 9.81E-07 AV9. MeV 
Am-241 1.4935E-03 1,726.227 3,452.454 O.OOE+OO 2.58E+OO 5.16E+OO 0.0150 4.695E+14 
Am-242m 4.4390E-07 1,726.227 3,452.454 O.OOE+OO 7.66E-04 1.53E-Q3 0.0250 9.882E+13 
Am-243 1.4913E-06 1,726.227 3,452.454 O.OOE+OO 2.57E-03 5.15E-03 0.0375 8.616E+13 
C-14 5.7217E-09 1,726.227 3,452.454 O.OOE+OO 9.88E-06 1.98E-OS 0.0575 9.101E+13 
CI-36 1.3124E-32 1,726.227 3,452.454 O.OOE+OO 2.27E-29 4.53E-29 0.0850 5.537E+13 
Cm-243 2.0967E-07 1,726.227 3,452.454 O.OOE+OO 3.62E-04 7.24E-04 0.1250 3.873E+13 
Cm-244 4.3001E-Q5 1,726.227 3,452.454 O.OOE+OO 7.42E-02 l.48E-Ol 0.2250 4.755E+13 
Co-50 1.9798E-Q5 1,726.227 3,452.454 O.OOE+OO 3.42E-02 6.84E-02 0.3750 2.131E+13 
Cs-l34 9.0795E-02 1,726.227 3,452.454 O.OOE+OO 1.57E+02 3.13E+02 0.5750 3.460E+14 
Cs-l35 3.4477E-06 1,726.227 3,452.454 O.OOE+OO 5.95E-03 1.19E-02 0.8500 1.688E+13 
Cs-137 2.5588E+OO 1,726.227 3,452.454 O.OOE+OO 4.42E+03 8.83E+03 1.2500 5.493E+12 
EU-l54 5.4847E-02 1,726.227 3,452.454 O.OOE+OO 9.47E+Ol 1.89E+02 1.7500 2.006E+l1 
EU-155 1.9489E-02 1,726.227 3,452.454 O.OOE+OO 3.36E+Ol 6.72E+Ol 2.2500 1.326E+l0 
Fe-55 1.7797E-03 1,726.227 3,452.454 O.OOE+OO 3.07E+OO 6.14E+OO 2.7500 1.850E+08 
H-3 8.0065E-03 1,726.227 3,452.454 O.OOE+OO l.38E+Ol 2.76E+Ol 3.5000 2.203E+07 
1-129 7.5300E-07 1,726.227 3,452.454 O.OOE+OO 1.30E-03 2.5OE-03 5.ססOO 1.869E+03 
Kr-SS 2.0705E-Ql 1,726.227 3,452.454 O.OOE+OO 3.57E+02 7.15E+02 7.ססOO 2.079E+02 
Np-237 9.5507E-06 1,726.227 3,452.454 O.OOE+OO 1.65E-Q2 3.30E-02 11.ססOO 2.340E+Ol 
Pa-231 1.2740E-09 1,726.227 3,452.454 O.OOE+OO 2.20E-06 4.40E-06 
Pb-21 0 1.1838E-ll 1,726.227 3,452.454 O.OOE+OO 2.04E-08 4.09E-oB 
Pm-147 6.7974E-Ol 1,726.227 3,452.454 O.OOE+OO 1.17E+03 2.35E+03 
Pu-238 1.9755E-02 1,726.227 3,452.454 O.OOE+OO 3.41E+Ol 6.82E+Ol 
Pu-239 4.2838E-04 1,726.227 3,452.454 O.OOE+OO 7.39E-Ol 1.48E+OO 
Pu-240 2.4390E-04 1,726.227 3,452.454 O.OOE+OO 4.21E-Ol 8.42E-Ol 
Pu-241 5.4058E-02 1,726.227 3,452.454 O.OOE+OO 9.33E+Ol 1.87E+02 
Pu-242 3.6329E-07 1,726.227 3,452.454 O.OOE+OO 6.27E-04 1.25E-03 
Aa-226 8.3742E-ll 1,726.227 3,452.454 O.OOE+OO 1.45E-07 2.89E-Q7 
Ra-228 5.7734E-15 1,726.227 3,452.454 O.OOE+OO 9.97E-12 1.99E-l1 
Au-l06 6.1356E-Q3 1,726.227 3,452.454 O.OOE+OO l.06E+Ol 2.12E+Ol 
8e-79 1.2936E-Q5 1,726.227 3,452.454 O.OOE+OO 2.23E-Q2 4.47E-Q2 
8n-126 1.1574E-Q5 1,726.227 3,452.454 O.OOE+OO 2.00E-02 4.00E-Q2 
8r-90 2.4417E+OO 1,726.227 3,452.454 O.OOE+OO 4.21E+03 8.43E+03 
Tc-99 4.2239E-04 1,726.227 3,452.454 O.OOE+OO 7.29E-Ol 1.48E+OO 
Th-229 2.8588E-12 1,726.227 3,452.454 O.OOE+OO 4.93E-09 9.88E-Q9 
Th-230 2.5310E-oB 1,726.227 3,452.454 O.OOE+OO 4.37E-OS 8.74E-OS 
Th-232 1.1631E-14 1,726.227 3,452.454 O.OOE+OO 2.01E-l1 4.02E-l1 
TI-208 4.67OSE-08 1,726.227 3,452.454 O.OOE+OO 8.06E-OS 1.61E-04 
U-232 1.3151E-Q7 1,726.227 3,452.454 O.OOE+OO 2.27E-04 4.54E-04 Thermal Power 
U-233 2.1650E-Q9 1,726.227 3,452.454 O.OOE+OO 3.74E-06 7.47E-06 Nominal Heat Bounding 
U-234 1.8399E-04 1,726.227 3,452.454 O.OOE+OO 3.18E-Ql 6.35E-Ol Output Heat Output 
U-235 -2.7235E-06 1,726.227 0.000 2.70E-02 2.23E-Q2 2.70E-Q2 /Watts! /Wattsi 
U-236 1.5493E-Q5 1,726.227 3,452.454 O.OOE+OO 2.67E-Q2 5.35E-Q2 5.46E+Ol 1.09E+02 
U-238 -4.2851 E-Q9 1,726.227 0.000 1.72E-02 1.72E-Q2 1.72E-Q2 Total Total 
Y-90 2.4423E+OO 1,726.227 3,452.454 O.OOE+OO 4.22E+03 8.43E+03 
Other Radionuclides 4.29E+03 8.58E+03 

m.TetlIIlhlie~'s..n-rv,Bum" and Checks 
TemDlate 8e1ec1ion Summary 

FromSFD Used Basis for Parameter Differences:
 
_-..or: UGHTWATER UGHTWATER This Te~late was used for the following reasons:
 

Fuel Cladding: ALUM ALUM This fuel matches ATR Templal. on all bill on. paIllIlI9ler(.nrichmenl) matdng ATR a reasonable
 
BOL HM eons_la: U-ALX U match. 

BOL enrichment %: 19.66156126 60 to tOO 

Bumup Summary (MWd) Basis for bumup used in estimate: 
From SFD Estimated 

Nominal:1 I 1.726.227 Nominal bumup calculated from the heavy metal mass destroyed. 
Bounding: 3.452.454 Bounding bumup assumed to be twice nominal bomup. 

Checks 

Estimated Bumupl 
Bumup MultiPlier Given Bumup Estimated EOL HMlGlvan EOL HM 

Nomlnal:1 0.09 I 1.001 
Bounding: 0.17 ,

Reactor shutdown, core removal, storage, shipping or other date conflnlltng that madiatlon ceased for fuel. 

2Total bumup for all fuel associated with this wor1«>heet must be divided by BOl heavy metal mass to get specific bumup values (MWd"MT). 
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I 
Fuel Radionuclide Inventory Worksheet 

1. Fuel and Templaie Infonnalion Estimated 
Fuel Name: IEA-Rl (BRAZIL) 1Fuel decay start date: 1998 Canister usage: 

SNF ID II: 1076 Estimates as of: 2010 18"x10' 
Fuel Units & Deser: 39 - ASSEMBLY Template: ATR (Ught Water, Alum., 60 10 100Cl-o. U) 1.63 
Heavy Metal Ma_., BOl=29.51kg ; EOl=28.66kg 'Template Bumup(MWd): 367.2 
ROD Storage Silo: SRS Template BOL Heavy Metal Maa_ (MT): 0.00116689 

Template Decay Time" 10 years 

n. Estimates m x" b Y" Yb Gamma Sources 
Photon Total 

CilMWd From Nominal Sounding Fuel Initial Activity Nominal Fuel Sounding Fuel Energy Photons/sec
 
Radionuelide Template Fuel Surnup (MWd)' Sumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci)
 Group (bounding) 

~~~",:;;1=- ::::::::::::~~~:~~~35~~~~~~~~::::::::::::::::~:~t~:~~~63~::::::::::::::j~~::~§;f::}~---~~~:-'-~:'OO------=~::~~~ ; ..~:~~ A~g~l:V 2180E+14 
Am-242m 4.4390E-07 801.463 1,802.925---o.-ooE+oo 3.56E-<J4 7.12E-04 0.0250 4.588E+13 
Am-243 1.4913E-06 801.463 1,802.925 o.OOE+OO 1.20E-03 2.39E-03 0.0375 4.000E+13 
C-14 5.7217E-09 801.463 1,802.925 O.ooE+OO 4.59E-06 9.17E-06 0.0575 4.226E+13 
CI-36 1.3124E-32 801.463 1,802.925 O.OOE+OO 1.OSE-29 2.10E-29 0.0850 2.571E+13 
Cm-243 2.0967E_o7 801.463 1,802.925 O.OOE+OO 1.68E-04 3.36E-04 0.1250 1.798E+13 
Cm-244 4.3001E-OS 801.463 1,802.925 O.ooE+OO 3.45E-02 6.89E_o~2;-_-lI__0",."22=5:::0 -,2,".208c:c~=E+,-1,,,3 
Co-60 1.9798E-05 801.463 1,602.925---0.ooE+oo 1.59E-02 3.17E_o2 0.3750 9.894E+12 
CS-134 9.0795E-02 801.463 1,602.925 0.ooE+oo~__----,7:::.2=;8:c;E=,+O=-1 1",.46~E=,+Ooc2:;-----lI_-,0,".5:-:7=50:- --,1;:..606=o=E+:..:174 
Cs-135 3.4477E-06 801.463 1,602.925 O.ooE+OO 2.76E-03 5.53E-03 0.8500 7.835E+12 
Cs-137 2.5588E+OO 801.463 1,602.925 O.ooE+OO 2.OSE+03 4.10E+03 1.2500__ 2.55OE+12 
Eu-154 5.4847E_o2 801.463 1,602.925 O.ooE+OO 4.40E+01 8.79E+01 1.7500 9.313E+10 
Eu-155 1.9469E-02 801.463 1,602.925 O.ooE+OO 1.56E+01 3.12E+01 2.2500 6. 157E+09 
-Fe-55 1.7797E-03 801.463 1,602.925 O.OOE+OO 1.43E+OO 2.85E+OO 2.7500 8.590E+07 
H-3 8.0065E_o3 801_463 1,602.925 0.ooE"+OO:;,~__---,;;6.::;4:2"E;=+OO~'--__-o1";.2?08E;=+o",,,1__+_:o3.:;:5000:= -;;1::;.0~23o;E",+O:::-7 
1-129 7.5300E_o7 801.463 1,602.925 O.ooE+OO 6.03E-04 1.21E_o3 5.0000 8.678E+02 
Kr-85 2.07OSE-01 801.463 1,602.925 0.001::+00 1.66E+02 3.32E+02 7.0000 9.651E+Ol 
Np-237 9.5507E-06 801.463 1,602.925 0.ooE",+OO;:~__---,7;.:.;:6.5:;,;E~_o~3;;-__---;1".5~,3"Eo=-o:;,;2:;- 11--_1:..:1".OOOO='___--"l."'086=E"'+O"-'.l 
Pa-231 1.2740E-09 801.463 1,602.925 O.ooE+OO 1.02E-06 2.04E-06 
Pb-21 0 1.1838E-11 801.463 1,602.925 0.001::+00 9.49E_o9 1.90E-oB 
Pm-147 6.7974E_o1 801.463 1,602.925 O.ooE+OO 5.45E+02 1.09E+03 
Pu-238 1.9755E_o2 801.463 1,602.925 O.ooE+OO 1.58E+01 3.17E+01 
Pu-239 4.2838E-<J4 801.463 1,602.925 0.ooE+OO;;-____:3"'.43~.,E__:-o~1---__:6"'.8~~7c;:E__:-o~1-_i1 
Pu-240 2.4390E-<J4 801.463 1,602.925 0.00=E+OO~:-__71:;:.95;:;E:=--o~1 ~3,:::.9=1:=-E_o~l_-j1 
Pu-241 5.4056E_o2 801.463 1,602.925 O.ooE+OO 4.33E+01 8.67E+01 
Pu-242 3.6329E_o7 801.463 1,602.925 O.OOE+OO 2.91 E-04 5.82E-<J4 
Ra-226 8.3742E-11 801.463 1,602.925 0.ooE:-'-+OO~__......o6",.7",1",E-,-oB~__----,1",.34==E-,-o",7_--j1 
Ra-228 5.7734E-15 801.463 1,602.925 O.ooE+OO 4.63E-12 9.25E-12 

-Ru-106 6.1356E_o3 801.463 1,602.925 0.00~E+OO~:---47.::::92~;E~+oo,=: ",92.::::.830=;7EE~+OO_o"'2=--------l1 
5e-79 1.2936E-05 801.463 1,602.925 O.ooE+OO 1.04E-02 
5n-126 1.1574E-05 801.463 1,602.925 O.ooE+OO 9.28E-03 1.86E_o2 
5r-90 2.4417E+OO 801.463 1,602.925 O.ooE+OO 1.96E+03 3.91E+03 
Tc-99 4.2239E-<J4 801.463 1,602.925 O.OOE+OO 3.39E_o1 6.77E_o1 
Th-229 2.8568E-12 801.463 1,602.925 O.ooE+OO 2.29E-09 4.58E-09 
Th-230 2.5310E-oB 801.463 1,602.925 O.ooE+OO 2.03E-05 4.06E-OS 
Th-232 1.1631E-14 801.463 1,602.925 O.ooE+OO 9.32E-12 1.86E-11 
TI-208 4.67OSE-oB 801.463 1,602.925 O.OOE+OO 3.74E-OS 7.49E-OS 
U-232 1.3151E_o7 801.463 1,602.925 O.ooE+OO 1.OSE-<J4 2.11E-<J4 Thermal Power 
7U;---2;;;33~ --72.=-=1",650:=:;E~-o",9:;- ----:80=1,-:.463= ----:1:",6O=2",_9~2::=5 __----:0,".00:=:;Eo.:+OO-= 71";.7c~4~E-;-06;o- ,,,3.=-=4~7E:=--06~_--jINominaJ Heat Bounding
U-234 1.8399E-<J4 801.463 1,602.925 O.ooE+OO 1.47E_o1 2.95E_o1 Output Heat Output 
U-235 -2.7235E-06 801.463 0.000 1.25E_o2 1_04E_o2 1.25E_o2 /Wattsl /Wattsl 
U-236 1.5493E-05 801.463 1,602.925 O.ooE+OO 1.24E_o2 2.48E_o2 2.54E+Ol 5.07E+Ol 
U-238 -4.2851E-oB 801.463 0.000 7.97E-03 7.96E_o3 7.97E-03 Total Total 
Y-90 2.4423E+OO 801.463 1,602.925 O.ooE+OO 1.96E+03 3.91E+03 
Other Radionuelides 1.99E+03 3.98E+03 
m, Template Selection Sa_tv, BumuD Summary, and Checks 
Template Selection Summary 

From SFD Used Sasis for Parameter Differences: 
Reactor Moderator: UGHT WATER UGHT WATER This Template was used for the following reasons: 

Fuel Cladding:I-·-="'A"LU"'Mc,.:..:"'---+--=::.:A::.:L::.:Uc.:M='-----IThiS fuel matches ATR Template on all but one parameter (enrichment) -.g ATR a rsasonable 
BOL HM Constituents: U-ALX U match. 

BOL Enrichment %: 19.66156126 60 to 100 

Sumup Summary (MWd) Basis for bumup used in estimate:
 
FromSFD Estimated
 

Nominal:I-I +_1
 7"80~1'c:.4~63 Nominal bumup cak:l:Iatadlrom Ihe heavy mataI mass destroyed.

Bounding: I 1,602.925 Bounding bumup ass:Jmed 10 be twice nominal bumup.
 

Checks 
Estimated Bumupl 

BumuD Multioller Given Bumup Estimated EOL HMiGiven EOL HM 
Nomlnal:1 0.09 I 1.001 

Bounding: 0.17 , 
Reactor shutdown, core removal, storage, shipping or other date confirming that Irradiation ceased for fuel. 

2Total bumup for all fuel associated with this lNOrksheet must be divided by BOl heavy metal mass to get specific bumup values (MWd'MT). 
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I 
Fuel Radionuclide Inventory Worksheet 

I. Fuel and Template bf_tion Estimated 
Fuel Name: IOWA ST. UNIV. 'Fuel decay start date: 1996 Canister usage: 

SNF ID #: 792 Estimates as of: 2010 18"xl0' 
Fuel Units & Oeser: 22 - FLAT PLATES IN CAN Template: AlR (Ught Water. Alum., 60 10 100%, U) 0.61 
_vy Metal Mass: BOl.=3.48k9 ; EOl.=3.47k9 'Template Bumup(MWd): 367.2
 
ROO SIorage Site: SRS Template BOl _vy Metal Mas. (MT): 0.00116689
 

Template Decay Time" 10 years 
IL Estimates m x" x. b y" y. Gamma Sources 

Pholon Total 
CilMWd From Nominal Bounding Fuel Inilial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Invenlories(Ci) Group (bounding) 
Ae-227 2.8404E-l0 4.167 8.334 O.ooE+OO U8E-09 2.37E-09 Avg. MeV 
Am-241 1.4935E-03 4.167 8.334 O.ooE+OO 6.22E-Q3 1.24E-02 0.0150 1.134E+12 
Am-242m 4.4390E-Q7 4.167 8.334 O.ooE+OO 1.85E-Q6 3.70E-06 0.0250 2.385E+11 
Am-243 1.4913E-Q6 4.167 8.334 O.ooE+OO 6.21E-Q6 1.24E-05 0.0375 2.080E+11 
C-14 5.7217E-09 4.167 8.334 O.ooE+OO 2.38E-08 4.77E-08 0.0575 2.197E+11 
CI-36 1.3124E-32 4.167 8.334 O.ooE+OO 5.47E-32 1.09E-31 0.0850 1.337E+11 
Cm-243 2.0967E-07 4.167 8.334 O.ooE+OO 8.74E-07 1.75E-06 0.1250 9.354E+10 
Cm-244 4.3001E-05 4.167 8.334 O.ooE+OO 1.79E-04 3.58E-04 0.2250 1.149E+11 
Co-60 1.9798E-05 4.167 8.334 O.ooE+OO 8.25E-05 1.65E-04 0.3750 5.144E+10 
Cs-l34 9.0795E-02 4.167 8.334 O.ooE+OO 3.78E-Ol 7.57E-Ol 0.5750 8.352E+11 
Cs-l35 3.4477E-Q6 4.167 8.334 O.ooE+OO 1.44E-05 2.87E-05 0.8500 4.074E+10 
Cs-137 2.558BE+OO 4.167 8.334 O.ooE+OO 1.07E+Ol 2.13E+Ol 1.2500 1.326E+l0 
Eu-154 5.4847E-02 4.167 8.334 O.ooE+OO 2.29E-Ol 4.57E-Ol 1.7500 4.842E+08 
Eu-155 1.9469E-Q2 4.167 8.334 O.ooE+OO 8.11E-02 1.62E-Ol 2.2500 3.201E+07 
Fe-55 1.7797E-03 4.167 8.334 O.ooE+OO 7.42E-03 1.48E-Q2 2.7500 4.466E+05 
H-3 8.0065E-Q3 4.167 8.334 O.ooE+OO 3.34E-Q2 6.67E-02 3.5000 5.319E+04 
1-129 7.5300E-Q7 4.167 8.334 O.ooE+OO 3.14E-06 6.28E-06 5.0000 4.691E+00 
Kr-85 2.0705E-Ql 4.167 8.334 O.ooE+OO 8.63E-Ol 1.73E+OO 7.0000 5.217E-Ol 
Np-237 9.5507E-Q6 4.167 8.334 O.ooE+OO 3.98E-05 7.96E-05 11.0000 5.872E-02 
Pa-231 1.2740E-09 4.167 8.334 O.ooE+OO 5.31E-09 1.06E-08 
Pb-210 1.I838E-l1 4.167 8.334 O.ooE+OO 4.93E-11 9.87E-11 
Pm-147 6.7974E-Ql 4.167 8.334 O.ooE+OO 2.83E+OO 5.66E+OO 
Pu-238 1.9755E-02 4.167 8.334 O.ooE+OO 8.23E-02 1.65E-Ol 
Pu-239 4.2838E-Q4 4.167 8.334 O.ooE+OO 1.78E-03 3.57E-03 
Pu-240 2.4390E-04 4.167 8.334 O.ooE+OO 1.02E-03 2.03E-03 
Pu-241 5.4058E-02 4.167 8.334 O.ooE+OO 2.25E-Ol 4.51E-Ol 
Pu-242 3.6329E-07 4.167 8.334 O.ooE+OO 1.51E-06 3.03E-Q6 
Ra-226 8.3742E-l1 4.167 8.334 O.ooE+OO 3.49E-l0 6.98E-l0 
Ra-228 5.7734E-15 4.167 8.334 O.ooE+OO 2.41E-14 4.81E-14 
Ru-l06 6.1356E-Q3 4.167 8.334 O.ooE+OO 2.56E-Q2 5.11E-Q2 
Se-79 1.2936E-Q5 4.167 8.334 O.ooE+OO 5.39E-05 1.08E-Q4 
Sn-126 1.1574E-Q5 4.167 8.334 O.ooE+OO 4.82E-Q5 9.65E-Q5 
8r-90 2.4417E+OO 4.167 8.334 O.OOE+OO 1.02E+Ol 2.03E+Ol 
Te-99 4.2239E-Q4 4.167 8.334 O.ooE+OO 1.76E-03 3.52E-03 
Th-229 2.6568E-12 4.167 8.334 O.ooE+OO 1.19E-l1 2.38E-l1 
Th-230 2.5310E-Q8 4.167 8.334 O.ooE+OO 1.05E-07 2.11E-Q7 
Th-232 1.1831E-14 4.167 8.334 O.ooE+OO 4.85E-14 9.69E-14 
Tl-208 4.6705E-Q8 4.167 8.334 O.ooE+OO 1.95E-07 3.89E-07 
U-232 1.3151E-07 4.167 8.334 O.ooE+OO 5.48E-07 UOE-06 Thermal Power 
U-233 2.1650E-09 4.167 8.334 O.ooE+OO 9.02E-09 1.80E-08 Nominal Heal Bounding 
U-234 1.8399E-Q4 4.167 8.334 O.ooE+OO 7.67E-04 1.53E-Q3 OutPut Heat Output 
U-235 -2.7235E-Q6 4.167 0.000 7.01E-Q3 7.ooE-03 7.01E-Q3 /Wat1S1 /Watts) 
U-236 1.5493E-Q5 4.167 8.334 O.ooE+OO 6.46E-Q5 1.29E-Q4 1.32E.Ql 2.64E.Ql 
U·238 -4.2851 E-Q9 4.167 0.000 7.82E-05 7.82E-05 7.82E-05 Total Total 
V-90 2.4423E+OO 4.167 8.334 O.ooE+OO 1.02E+Ol 2.04E+Ol 
Other Radianuelldes 1.04E+Ol 2.07E+Ol 
lll. Temnlate SelectioJl andCbecb 
Template Selection Summary 

From SFD Used Basis for Paramater Differences: 
Reactor Moderator: UGHTWATER UGHTWATER 

Fuel Cladding:
 ALUM ALUM
 
BOl HM Con_Is:
 U-ALX U
 

BOL Enrichment 0/.:
 93.30981127 60 to 100
 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal:1 I 4.167 Nominal bumup calculated from the heavy metal mass destroyed. 
Bounding: I 8.334 Bounding bumup assumed to be twlce nominal bumup. 

Checks 

Estimated Bumupl 
BumuD MUItlDI' Given Bumup Estimated EOL HMlGiven EOL HM 

Nominal: 0.00 I 1.001 
Bounding: 0.01 ,

Reactor shutdo\M1. core removal, storage. stllppmg or other date confirming that IrradiatIOn ceased for fuel.
 

2TotaJ bumup for all fuel associated with this worKsheet must be divided by BOl heavy metal mass to get specific bumup values (MWdlMT).
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Fuel Radionuclide Inventory Worksheet 

I. Fuel and Template Information Estimaled
 
Fuel Nama: IOWA ST. UNIV. , Fuel decay start date: 1998 Canister usage:
 

SNFID#: 953 Estimates as of: 2010 18"xlD'
 
Fuel Units & Oeser: 24 - 24 FLAT PLATES Template: ATR (Ught Water, Alum., 60 to 100lJo, U) 0.67
 
Heavy Metal Mas" BOL=19.20kg ; EOL=19.2Okg 'Template Bumup(MWd}: 367.2
 
ROD Storage Slto: SRS Template SOL Heavy Metal Mass (MT): 0.00116689
 

Template Decay Time· 10 years 

n. Estimates m x. b Y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Burnup (MWd)' Burnup (MWdj' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 2.8404E-l0 9.091 18.183 O.OOE+OO 2.58E-09 5.16E-09 Avg. ~_v ~ 
A=m,.:-2"'4O-:1-------O::1.~49~35~EC-;-0~3c-------;;9"'.0:=9~1 -~-- --1&183---- O'-OOE:-'+OO?C-----=1.:36E-02 2.72E-02 0.0150 2.473E+12 
Am-242m 4.4390E-Q7 9.091 18.183 O.OOE+OO 4.04E-06 8.07E-06 0.0250 5.204E+ll 
Am-243 1.4913E-Q6 9.09t 18.183 O.OOE+OO 1.36E-Q5 2.71E-05 0.0375 4.538E+11 
"Cc:-l::.4"-"'-----·--~5".7:=27.17:?E=--:=09=-----"'9"'.0"'9-'1-------cl~8::'.1~83"'- O.OOE+OO 5.20E-OS 1.04E-07 0.0575 4.793E+11 
CI-36 1.3124E-32 9.091 18.183 O.OOE+OO 1.'-9E-31 2.39E-31 0.0850 2.916E+11 

,;:C;.:m:--,,24"'3;- ---'.;2.-o:0"'96;c7;iE=_-Q"'7ic------;;9::;.0;;:9:;-1--------;1~8 cc.l,,83:;:: . o.o<iE:-'+OO~---1-".:9~:::lE=---::06::---"""3"'.8:"1~E=--06==--+-=0.=12"'5O:=-------'2"".04'-"'0=E+'-1'-'1 
Cm-244 4.3001E-Q5 9.091 18.183 O.OOE+OO 3.91E-04 7.82E-04 0.2250 2.506E+l1 
Co-50 1.9798E-Q5 9.091 18.183 0.001=+00 1.5OE-04 3.5OE-04 0.3750 1.122E+l1 
-C~'"S'-'-1~34'-o---------=-9."'0~795:?:?E=--Q:02=-----"'9"'.0"'9-'-1--------'1"'8-'.1'83 0.OOE~+OO~ "'8c·:2,,5~E-Q~1--_...,1"'.6;:-5SEO'+OO~---jf---::O:::.5'=75O::::_-_._~1'7822~-cOE,,+:-=12 
Cs-135 3.4477E-06 9.091 18.183 O.OOE+OO 3.13E-05 6.27E-Q5 0.8500 8.888E+10 
Cs-137 2.5588E+OO 9.091 18.183 O.OOE+OO 2.33E+Ol 4.65E+Ol 1.2500 2.893E+10 
EU-l54 5.4847E-02 9.091 18.183 0.OOE:-'-+OO~--____o4"'.9=:9"'E-::-0-'-1---~9.97E-Ol 1.7500 l.056E+09 
Eu-155 1.9469E-Q2 9.091 18.183 O.OOE+oo 1.77E-Ol 3.54E-Ol 2.2500 6.984E+07 
"'F=6o-:5"'5"'-----------:-1."'77=9=-7?E=--:003=-----"'9"'.0"'9-'-1--------'1"'8"'.1"'83'" O.OOE+OO 1.62E-02c--------;;3"'.2:-:4"'E~-0"'2----'-n--'2"".7~5OO'-""---,.:9:::.7"'44"'E=-+c:05::, 

-:-H':--3.= "C8:;:.=-006~5-;oE-::-0"'3----___;;9."'0=-91;----------:-;18.183 O.OOE+OO 7.28E-Q2 1.46E-Ol 3.5000 1.161E+05 

~;:85.9'=--------·-----c;"':O::o5::OO:?0~5~~~~"~c-----=-::"'~=-:~'------~~:o:'-':~-=::~ ~:~~:: ~..:~~ ~ ..:;~;: ~:= ~:;~:~ 
Np-237 9.5507E-Q6 9.091 18.183 O.OOE+OO 8.68E-05 1.74E-04 11.0000 2.789E-01 
Pa-231 1.2740E-Q9 9.091 18.183 O.OOE+OO 1.16E-Q6 2.32E-Q6 
Pb--21 0 1.1838E-ll 9.091 18.183 O.OOE+OO 1.OSE-l0 2.15E-l0 
Pm-147 6.7974E-Ql 9.091 18.183 O.OOE+OO 6.18E+OO 1.24E+Ol 
-Pu-238 1.9755E-02 9.091 18.183 O.OOE+OO 1.80E-Ol 3.59E-Ol 
Pu-239 4.2838E-Q4 9.091 18.183 O.OOE+OO 3.89E-03 7.79E-Q3 
Pu-240 2.4390E-Q4 9.091 18.183 O.OOE+OO 2.22E-03 4.43E-Q3 
Pu-241 5.4058E-Q2 9.091 18.183 O.OOE+oo 4.91E-Ol 9.83E-Ql 
Pu-242 3.6329E-Q7 9.091 18.183 0.OOE:-'+oo~------03:-::.30:~E-::-06:-=--------::6:-::.6c;l-;OE-::-Q6:-=---f1 
Ra-226 8.3742E-ll 9.091 18.183 O.OOE+OO 7.61E-l0 1.52E-Q9 
Ra-228 5.7734E-15 9.091 18.183 O.OOE+OO 5.25E-14 1.05E-13 

"'R;.:u-:-l;;;06,=- 6-:-."'1356E-03 9.091 18.183 1.o-2E-Ql0.00;=E+OO~c_--_:'5o;.58=_E;=-Q~2--_"'lc.~
56079 1.2936E-Q5 9.091 18.183 O.OOE+OO 1.18E-04 2.35-~ 
5n-126 1.1574E-Q5 9.091 18.183 0.OOEO-"+OO~--___;1;.:;.Oo;5~E;-:-Q4~----:2~.1;_;0~E;-:-Q4~_11 
5r-90 2.4417E+OO 9.091 18.183 O.OOE+OO 2.22E+Ol 4.44E+Ol 
Tc-99 4.2239E-Q4 9.091 18.183 O.OOE+OO 3.84E-Q3 7.68E-03 
Th-229 2.8568E-12 9.091 18.183 0.00;=E+OO~c_--=_2."'80=_E;=-_=1=_1---~5.-=1=_9E;=-_=1=_1--J1 
Th-230 2.5310E-Q6 9.091 18.183 O.OOE+OO 2.30E-07 4.5OE-07 
Th-232 1.1631E-14 9.091 18.183 O.OOE+OO 1.06E-13 2.11E-13 
T1-2OS 4.6705E-Q6 9.091 18.183 O.OOE+OO 4.25E-07 8.49E-Q7 
U-232 1.3151 E-Q7 9.091 18.183 0;.:.,,00;;;E~-+OO:.;;;;:_--_;1.:;.2;=0;;E,,-06~_--_;;2';:.3~9;:::E,,-Q6~-t;:;=~T:;'h'i:e::nma=-I;.;P"i0;::w::e~r~:':"'-
U-233 2.1650E-Q9 9.091 18.183 Heat0.OOE"'+OO~--___;l;_o:.9"'7"'E'-;-Q6;;;-------;3"'.94~""E'-;-Q8;;;---------uNominal Bounding
U-234 1.8399E-Q4 9.091 18.183 O.OOE+OO 1.67E-Q3 3.35E-Q3 Output Heal Output 
U-235 -2.7235E-Q6 9.091 0.000 8.20E-Q3 8.18E-Q3 8.20E-Q3 /Wattsl /Wattsl 
U-236 1.5493E-Q5 9.091 18.183 O.OOE+OO 1.41E-Q4 2.82E-Q4 2.88E-G1 5.76E-G1 
U-238 -4.2851E-Q9 9.091 0.000 5.18E-Q3 5.18E-Q3 5.18E-Q3 Total Total 
V-90 2.4423E+OO 9.091 18.183 O.OOE+OO 2.22E+Ol 4.44E+Ol 
Other Radionuclides 2.26E+Ol 4.52E+Ol 
m. TenmJate Selection Summan-.IIm"n"D ~.llndCItedts 
Template Selection Summary 

From SFD Used BasiS for Parameter Differences: 
Reactor Moderator: LIGHT WATER LIGHT WATER This Template was used for the following reasons: 

Fuel aadding:f--A:CLC:U';;M:-':':(606=l"")--t---=-=-:A';-LU:-:M~c:.:..--fThis loel matches ATR Templale on 911 but one paIWIlSter (enrichment) making ATR a rsasonable 
BOL HM Constituents: U3S12 U match. 

BOL Enrichment %: 1--19.765;c2n~12-;:--+----;;60:;;-;'to'c1;;;00-;:---1 

Burnup Summary (MWd) Basis for burnuD used in estimate: 
FromSFD estimated

Nominal:1f- -'-0.01c.c9t-__ 1 9.091 Nominol bumop ca!ctlaed from the heavy metol mass dsstroyed.
Bounding:1 18.183 Bounding bumup assumed to be twice nominal bumup. 

Checks 
Estimated Bumupl

BumuD MultiPlier Given Bumup Estimated EOL HMfGiven EOL HM
Nominal:) 0.00 473.39 I 1.001 

Bounding: 0.00 ,
Reador shutdown, core removal, storage, shiPPing or other date confirming that Irradiation ceased for fuel.
 

2TotaJ bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdIMT).
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Fuel Radionuclide Inventory Worksheet 

I. Fuel and Template Infonnation Estimated 
Fuel Name: JEN-l (SPAIN) 1FueI decay start date: 1995 Canister usage: 

SNFID#: 749 Estimates as of: 2010 18"x10' 
Fuel Units & Oeser: 18 - 16 CURVED PLATES Template: ATR (Ught Water, Alum., 60 to 100~o. U) 0.75 
_vy Metal Mass: BO~12.64k9 ; EOL:12.45k9 'Template Bumup(MWd): 367.2 
ROD Stor_ Site: SRS Template BOL _vy Metal Ma•• (MT): 0.00116689 

Template Deeay Time' lS years
 

ILEstimates m x. x. b y. y.
 Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 4.5861E-10 182.396 364.792 O.OOE+OO 8.36E-08 1.67E-07 Avg. MeV 
Am-241 1.7832E-03 182.396 364.792 O.OOE+OO 3.25E-Ol 6.51E-Ol 0.0150 4.352E+13 
Am-242m 4.34lOE-07 182.396 364.792 O.OOE+OO 7.92E-OS 1.58E-04 0.0250 9.076E+12 
Am-243 1.4907E-<l6 182.396 364.792 O.OOE+OO 2.72E-04 5.44E-04 0.0375 7.925E+12 
C-14 5.7162E-09 182.396 364.792 O.OOE+OO 1.04E-08 2.09E-06 0.0575 8.450E+12 
CI-36 1.3124E-32 182.396 364.792 O.OOE+OO 2.39E-30 4.79E-30 0.0850 5.118E+12 
Cm-243 1.8568E-Q7 182.396 364.792 O.OOE+OO 3.39E-05 6.77E-OS 0.1250 3.509E+12 
Cm-244 3.5512E-05 182.396 364.792 O.OOE+OO 6.48E-03 1.30E-02 0.2250 4,410E+12 
Co-60 1.0261E-05 182.396 364.792 O.OOE+OO 1.87E-03 3.74E-03 0.3750 1.932E+12 
Cs-l34 1.6931E-02 182.396 364.792 O.OOE+OO 3.09E+OO 6.18E+OO 0.5750 3.136E+13 
Cs-l35 3.4477E-<l6 182.396 364.792 O.OOE+OO 6.29E-Q4 1.26E-03 0.8500 7.448E+11 
Cs-137 22800E+OO 182.396 364.792 O.OOE+OO 4.16E-Kl2 8.32E-Kl2 1.2500 3.763E+l1 
Eu-154 3.6858E-Q2 182.396 364.792 O.OOE+OO 6.69E+OO 1.34E-Kll 1.7500 1.SnE+10 
Eu-155 9.6841E-Q3 182.396 364.792 O.OOE+OO 1.77E+OO 3.53E+OO 2.2500 1.972E+07 
Fe-55 4.6977E-Q4 182.396 364.792 O.OOE+OO 8.57E-02 1.71 E-Ol 2.7500 1.185E+06 
H-3 6.0485E-Q3 182.396 364.792 O.OOE+OO 1.10E+OO 2.21E+OO 3.5000 7,538E+04 
1-129 7.5300E-07 182.396 364.792 O.OOE+OO 1.37E-04 2.75E-Q4 5.0000 1.821E+02 
Kr-85 1.4989E-Ol 182.396 364.792 O.OOE+OO 2.73E-Kll 5.47E-Kll 7.0000 2.021E+Ol 
Np-237 9.5534E-06 182.396 364.792 O.OOE+OO 1.74E-03 3.48E-03 11.0000 2.271E+00 
Pa-231 1.6550E-Q9 182.396 364.792 O.OOE+OO 3.02E-Q7 6.04E-Q7 
Pb-210 2.6631E-11 182.396 364.792 O.OOE+OO 4.68E-Q9 9.71E-09 
Pm-147 1.8156E-Ql 182.396 364.792 O.OOE+OO 3.31E-Kll 6.62E-Kll 
Pu-238 1.8990E-Q2 182.396 364.792 O.OOE+OO 3.48E+OO 6.93E+OO
 
Pu-239 4.2836E-Q4 182.396 364.792 O.OOE+OO 7.81E-02 1.56E-Ql
 
Pu-240 2.4379E-04 182.396 364.792 O.OOE+OO 4.45E-02 8.89E-Q2
 
Pu-241 4.2511E-02 182.396 364.792 O.OOE+OO 7.75E+OO 1.55E-Kll
 
Pu-242 3.8329E-07 182.396 364.792 O.OOE+OO 6.63E-05 1.33E-Q4
 
Ra-226 1.4725E-10 182.396 364.792 O.OOE+OO 2.69E-08 5.37E-oB
 
Ra-228 8.9760E-15 182.396 364.792 O.OOE+OO 1.64E-12 3.27E-12 
Ru-106 1.9752E-04 182.396 364.792 O.OOE+OO 3.60E-Q2 7.21E-02 
Se-79 1.2933E-05 182.396 364.792 O.OOE+OO 2.36E-Q3 4.72E-Q3 
Sn-126 1.1574E-05 182.396 364.792 O.OOE+OO 2.11E-03 4.22E-03 
Sr-90 2.1680E+OO 182.396 364.792 O.OOE+OO 3.95E-Kl2 7.91E+02 
Tc-99 4.2239E-Q4 182.396 364.792 O.OOE+OO 7.70E-Q2 1.54E-Ql 
Th-229 3.9270E-12 182.396 364.792 O.OOE+OO 7.16E-10 1.43E-Q9 
Th-230 3.3578E-08 182.396 364.792 O.OOE+OO 6.12E-06 1.22E-05 
Th-232 1.5452E-14 182.396 364.792 O.OOE+OO 2.82E-12 5.64E-12 
T~208 4.67OSE-oB 182.396 364.792 O.OOE+OO 8.52E-<l6 1.70E-OS 
U-232 1.3045E-Q7 182.396 364.792 O.OOE+OO 2.38E-05 4.76E-OS Thermal Power 
U-233 2.3739E-09 182.396 364.792 O.OOE+OO 4.33E-07 8.66E-Q7 Nominal Heat Bounding 
U-234 1.8423E-Q4 182.396 364.792 O.OOE+OO 3.36E-Q2 6.72E-Q2 Output HeatOulput 
U-235 -2.7235E-<l6 182.396 0.000 5.25E-03 4.75E-03 5.25E-Q3 (Walts) (Watts) 
U-236 1.5493E-OS 182.396 364.792 O.OOE+OO 2.83E-03 5.65E-Q3 4.94E+OO 9.87E+OO 
U-238 -4.2851 E-Q9 182.396 0.000 3.43E-03 3.43E-03 3.43E-Q3 Total Total 
V-90 2.1686E+OO 182.396 364.792 O.OOE+OO 3.96E-Kl2 7.91E-Kl2 
Other Radionuclides 3.97E-Kl2 7.93E-Kl2 
W. Template~~rv,. .8ndC~ 
TemDlate Selection Summary 

FromSFD Uaed Basis for Pammeter Differences: 
Reactor Moderator: UGHTWATER UGHTWATER This Template was used for the following reasons: 

Fuel Cladding: ALUM ALUM This fu.1 matches ATR T•...,IaI. 00 all but one parameter (.nrichment) making ATR. reasonab~ 

BOL HM eon_IS: U-ALX U matcll. 
BOl Enrichment %: 19.22438767 60 to 100 

BumupSumma~(MWd)' Basis for bumuD used in estimate: 
FromSFD Estimated 

Nomlnal:1 t 182.396 Nominal bumup calculated from the heavy metal mass destroyed. 
Boundlng:1 I 364.792 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
BumuD Mu1tiD11er Given Bumup Estimated EOL HMlGlven EOl HM 

Nominal: 0.05 I 1.001 
Bounding: 0.09 ,

Reactor shutdown. core removal. storage, shipping or other date confrnmng that Irradiation ceased for fuel.
 

2Total bumup for all fuel associated INith this worksheet must be divided by SOL heavy metal mass to get specific bumup values (MWdlMT).
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Fuel Radionuclide Inventory Worksheet 
I. Fuelund Template hlformation Estimated 

Fuel Name: JEN-l (SPAIN) ,Fuel decay start date: 1995 Canister usage: 
SNFID#: 795 Estimates as of: 2010 18"x10' 

Fuel Units & Descr: 23 - 16 CURVED PLATES Template: ATR (Ught Water. Alum., 60 to 100C}o, U) 0.96 
Heavy Metal Mass: B0L=4.ook9 ; EOl=3.78k9 'Template Bumup(MWd): 367.2 
ROD Storage Sita: SRS Template BOL Heavy Metal M.... (MT): 0.00116689 

Template Decay Time" 15 years 
n. Estimates m b y" Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 

~~~~~-~~:4t~~::::::::::::::::::-_::~_::::-=471'=:-;;~~83~2~1,,~~:",,0;;:1,,~"" ,c;~~~-----------------';:_';;:;;~:,,::;;:~;::C_---_"':~;,;<'::;S~;;---~ ;:::c=~c-:~='1'------=;'=·:~~--~,'"'~---jf---'A::~,,~"-·1'=::::VO-----4cc.9'"3c:7E~-+-cl-c3 
Am-242m 4.3410E-07 206.924 413.847 O.oOE+OO 8.98;=E-;-D5c.=----0'1:C;;80~E~:()4_ --0-.02-50-- ---1-.0:io-E-+1-3 
-';;A'=m:':-2;;::43~'--------71.o;49027"'E"'-06~----;2:;;06".~92"'4;----~4~13~.'847 O.OOE+OO 3.08E-Q4 6.17E-04 0.0375 8.991E+12 
-;:C;,-1-;;4;;- ~5';:.7,;1;c62~E=--Q~9----_;2,,06~.92~4----~4~13 ~.0?847 O.OOE+OO 1.18E-06 2.37E-06 0.0575 9.587E+12 
CI-36 1.3124E-32 206.924 413.847 O.OOE+OO 2.72E-30 5.43E-30 0.0850 5.807E+12 
-;CC:m~-"24-;:3;;----------=1~.8"568~E=--"07~----:2~06~.9::::2-:-4-----=4"1·3:."84":7=------ 0:OOE":OO----3:84E-05 7.68E-D5 0.1250 3.981E+12 

-;:C"'m-:..;2::;;44"'- 3~.:;;55"'1~2~E-;-0;;:5c.....---_;2:;;06~.~92"'4;_---~4~13~,.84~:7;--_~O_.~OOE+OO 7.35E-03 1.47E.-{)~ ~_O.22§O~~ ~5._oo3_E+_l_2 
Co-50 1.0261E-05 206.924 413.847 O.OOE+OO 2.12E-03 4.25E_Q3 0.3750 2.191E+12 
.;:C;.::S'-:-1;034:-:---------:-1~.6::::93"1~E=-_Q"2~-----'2~06~.92::::,;4----~4.::13:·.~847-~O.OOE~ 3.50E+OO 7.01E+OO 0.5750 3.557E+13 
-;C"S,,-1~3,,5;_------___;:3";;.44~77ic.E=_-Q6~c_---...:2"'0~6:_:;.9"'2:_:4----'_:4:_:1,,3.--.::847 O.OOE+OO 7.13E-04 1.43E_Q3 0.8500 8.449E+ll 
-"'C::;S--;1-"'3:.7 .---'2~.2';;;80~0~E+OO~c__---_';2"'06;c.~92;;::4;_---.:;4,;:13<,.84;S7 O.OOE+OO 4.72";E:"+O~2-----'9'i'.~44"'E:"+O~2-+-1;:.2:;;5OO~--.-4';'.:;:26,;9~E+:.:l::;.1 
.;E"U:..,-1;,54~-------_c_3;c.,,665~6c;:E'"'-Q;;;2;_---___;:2,,06;c.,,92:::_4_;_----4~1o;3o;.84~7;---.;:0:_:;;.OOE+OO 7.58E+OO 1.52E+Ol 1.7500 1.789E+l0 
Eu-155 9.6841E-03 206.924 413.847 O.OOE+OO 2.00E+OO 4.01E+OO 2.2500 2.238E+07 

.;-Fi:e-;;'5"'5___' ~4"'.6"'977~E~-042_---_;2;;;06O:,.:;;9~24:C_---..:;4:_:_1~3.~847 O.OOE+OO 9.72~E-_';0;;:2:_--""1~.94~E-_';0;;;1:_+-_::'2.':_75OO;;;:::----_=1_=.34,,:5~E"-+06::-:-
H-3 6.0485E-Q3 206.924 413.847 O.OOE+OO 1.25E+OO 2.50E+OO 35000 8549E+04 
~1-~12;;;9;-------:-7==.:::-5300=.;:E-';_QO=7c-----"::2-::'06==.==92:::-4'-----~4-"13?'.84=-=-"7;---==0.700:'E='+O'=0-----'1c;:.50'6~E"c-04t~::::::::::~3~.'-'1:,,2~E~-Q4t~::::i~::::~5:-:;0000""__ -~-1-:9-84,,+02 
-i:Kir--';85~-----------;1'":.4"'9"'8~9E;::_Q~1-----c2"'06~.9s:2::;4----.:;4:-:-1"3.~847--0.00E+OO 3.10E+Ol 6.20E+01 7.0000 2. 198E+Ol 
Np-237 9.5534E-Q6 206.924 413.847 O.OOE+OO 1.98E-03 3.95E_Q3 11.0000 2.468E+00 

""P"'a-';-2"'3'::-1-------·---'1"'.6"'5"'5"'0=E_Q-="9----.;:206""'.9"'2"'4'-----:'.::413.847 O.OOE+OO 3.42E-07 6.85E_Q:=;7'----jf-=="------===" 
Pb-21 0 2.6631E-11 206.924 413.847 O.OOE+OO 5.51E_Q9 1.10E_Q6
""P"'m,.:-1"'4"'7;-------------:1~.8'"'1756~E:--Q~1 ----2='06="".9"'2~4------'4"'1~3'.a47-~-- o.ooE+OO 3.76E+01 7.51 E+01 
Pu-238 1.8990E_Q2 206.924 413.847 O.OOE+OO 3.93E+OO 7.86E+OO 
""P;=u-';-2;;;3"9--------"'4.c:;2838~;:;:E:-:-Q4~--------:2;;;06"'.c:;92:::-4;----....;4-:-13==."84 7:7=---coO'?.OOE+OO 8.86E-02 1.77E_Q1 
Pu-240 2.4379E-Q4 206.924 413.847 O.OOE+OO 5.04E-02 1.01E_Q1
P"'u~-:::-24;-;1c-----------';4"'.2~5"'1:;-;1E=--"02;;-----206~:-:;.9c=2-=4----47:1~3'=.84-=7---O:OOE+OO 8.80E+OO 1.76E+01 
Pu-242 3.6329E-07 206.924 413.847 O.OOE+OO 7.52E-Q5 1.50E-Q4 
Ra-226 1.4725E-10 206.924 413.847 O.OOE+OO 3.05E-08 6.09E_Q6 
Ra-228 8.9780E-15 206.924 413.847 O.OOE+OO 1.86E-12 3.71E-12 
""R;=uc.:-1"'06::::---------71.797"'5~2:;E~-0407---------:2"'06==.792'='4;----..:;4.::13==.-;84':7;---"0~.OOE+OO---"4:09E-02 8.17E_Q2 
Se-79 1.2933E-D5 206.924 413.847 O.OOE+OO 2.68E_Q3 5.35E-03 
Sn-126 1.1574E-D5 206.924 413.847 O.OOE+OO 2.39E_Q3 4.79E_Q3 
Sr-90 2.1680E+OO 206.924 413.847 O.OOE+OO 4.49E+02 81 ..9775EE$--Q12 
Tc-99 4.2239E-Q4 206.924 413.847 O.OOE+OO 8.74E_Q2 
Th-229 3.9270E-12 206.924 413.847 O.OOE+OO 8.13E-l0 1.83E-Q9 
Th-230 3.3578E_Q6 206.924 413.847 O.OOE+OO 6.95E-06 1.39E-D5 
c;Th"'-"'2"32;--------71 .7"'5"'2;:;:E'-:-1;::;4'------"::2"'06==.79254 ""4;------:4'"13==.84~7;---0:::-.~OOE+OO 3.20E-12 6.39E-12 
11-208 4.6705E-oB 206.924 413.847 O.OOE+OO 9.66E-Q6 1.93E_Q5 
U-232 1.3045E-07 206.924 413.847 O.OOE+OO 2.70E-D5 5.40E-D5 Thermal Power 
U-233 2.3739E-Q9 206.924 413.847 O.OOE+OO 4.91E_Q7 9.82E_Q7 Nominal Heal Bounding 
~u;-2i34g~~~~~~~~~~~~~~~%l;o:.784~2~3~Ej-Q4g;~~~~~~~~2i06~"'.==92t4t~~~~~~~j4~1o;:3==.o;;:84';':7;---:;::0.~OOE+OO 3.81E_Q2 7.62E_Q2 Output Heat Output 
U-235 -2.7235E-Q6 206.924 0.000 6.71E_Q3
 6.15"iE=_-Q"'3~--_;6;:;.7.;1~E-Q3~-+_~M'atts~S=_I __~Mi::aatts;::S=-I_ 
U-236 l.5493E-D5 206.924 413.847 O.OOE+OO
 3.21E-Q3 6.41E-Q3 5.60E+OO 1.12E+Ol 
U-238 -4.2851E-Q9 206.924 0.000 3.01E-Q4 3.01E-Q4 3.01E-Q4 Total Total 
Y-90 2.1686E+OO 206.924 413.847 O.OOE+OO 4.49E+02 8.97E+02 
Other Radionuclides 4.50E+02 9.00E+02 
m. TeJlIPIate SeIedloo Summary,BOftUl ,andCheeka 
Template Selection Summary 

From SFD Used Basis for Parameter Differences: 
Reactor Moderator:r-u::G::;HT:;;::W~A;:;T;;E:;;R--+-~U:;;G;-;HT;:W:::::AT;;E:;;R:--f::::::::..:::::.:..::::::::.::::::.:.=:::::=::::;...-------------

SOL .::.~=~:f----U_"Al""~--:~'";---+---.::A:=l~"M:::...---l 
SOL Enrlchment %: n.58892697 60 to 100 

Bumup Summary (MWd) Basis for burnup used in estimate:
 
FromSFD Estimated
 

Nominal:1 I 206.924 Nominal bumup calculated from the heavy metal mass destroyed.
 
Bounding: 413.847 Bounding bumup assumed to be twice nominal bumup.
 

Checks 
Estimated Bumupl

Bumup MultiPlier Given BumuD EsUmate<l EOL HMlGlven EOL HM
 
Nomlnat: 0.16
 I 1.001 

Bounding: 0.33 ,
Reactor shutdown, core removal, storage, shiPPing or other date confinnmg that Irra<fiation ceased for fuel. 

21atal bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWd'MT). 

, 
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I. 

Fuel Radionuclide Inventory Worksheet 
. Fueland Template InronJllUion Estimated 

Fuel Name: JMTR (JAPAN) 1Fuel decay start date:
 1989 Canister usage: 
SNFID#: 123 Estimates 8S of:
 2010 18"x10' 

Fuel Units & Oeser: 152 - MTR TYPE Template:
 ATR (Ughl Water. Alum.. 60 to 100%. U) 4.22 
Heavy Metal Mass: BO~44.38k9 : EOL=37.21k9 'Template Bumup(MWd):
 367.2
 
ROD 51",_ Site: SRS Template BOL Heavy Metal Mass (MT):
 0.00116669
 

Template Decay Time" 20 years 
U. Estimates m x" x. b y" y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuelide Template Fuel Burnup (MWd)' Burnup (MWdj' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 6.6313E-10 6.794.296 13,588.592 O.OOE+OO 4.51E-06 9.01E·06 Avg.MeV 
Am·241 2.0060E-1l3 6,794.296 13,588.592 O.OOE+OO 1.36E+01 2,73E+01 0.0150 1.434E+15 
Am-242m 4.2429E-1l7 6,794.296 13,588.592 O.OOE+OO 2.88E-03 5.77E·03 0.0250 2.983E+14 
Am-243 1.4899E-{)6 6,794.296 13,588.592 O.OOE+OO 1.01E-1l2 2.02E-02 0.0375 2.602E+14 
C-14 5.7135E-09 6,794.296 13,588.592 O.OOE+OO 3.88E-05 7.76E-05 0.0575 2.786E+14 
CI-36 1.3124E-32 6,794.296 13,588.592 O.OOE+OO 8.92E-29 1.78E-28 0.0850 1.684E+14 
Cm-243 1.6443E-07 6,794.296 13,588.592 O.OOE+OO 1.12E-03 2.23E·03 0.1250 1.139E+14 
Cm-244 2.9330E-05 6,794.296 13,588.592 O.OOE+OO 1.99E-01 3.99E-01 0.2250 1.453E+14 
Co-50 5.3186E-06 6,794.296 13,588.592 O.OOE+OO 3.61E-02 7.23E-1l2 0.3750 6.324E+13 
Cs-134 3.1563E-03 6,794.296 13,588.592 O.OOE+OO 2.14E+01 4.29E+01 0.5750 1.032E+15 
Cs-135 3.4477E-{)6 6,794.296 13,588.592 O.OOE+OO 2.34E-02 4.68E-1l2 0.8500 1.744E+13 
Cs-137 2.0313E+OO 6,794.296 13,588.592 O,OOE+OO 1.38E+04 2.76E+04 1.2500 9.960E+12 
Eu-154 2.4513E-02 6,794.296 13,588.592 O.OOE+OO 1.67E+02 3.33E+02 1.7500 4.572E+11 
Eu-155 4.8175E-03 6,794.296 13,588.592 O,OOE+OO 3.27E+01 6.55E+01 2.2500 4.011E+07 
Fe-55 1.2397E-1l4 6,794.296 13,588.592 O.OOE+OO 8.42E-1l1 1.68E+OO 2.7500 2.267E+07 
H-3 4.5697E-1l3 6,794.296 13,588.592 O.OOE+OO 3.10E+01 6.21E+01 3.5000 1.042E+OS 
1-129 7.5300E-1l7 6,794.296 13,588.592 O.OOE+OO 5.12E-03 1.02E-02 5.0000 5.889E+03 
Kr-85 1.085OE-01 6,794,296 13,588.592 O.OOE+OO 7,37E+02 1.47E+03 7.0000 6.502E+02 
Np-237 9.5561E-06 6,794.296 13,588.592 O.OOE+OO 6.49E-1l2 1.3OE-01 11.0000 7.287E+01 
Pa-231 2.0359E-09 6,794,296 13,588.592 O.OOE+OO 1.38E-05 2.77E-05 
Pb-21 0 4.9728E-11 6,794.296 13,588.592 O.OOE+OO 3.38E-07 6.76E-07 
Pm-147 4.8502E-02 6,794,296 13,588.592 O.OOE+OO 3.3OE+02 6,59E+02 
Pu-238 1.8254E-1l2 6,794296 13,588,592 O.OOE+OO 1.24E+02 2.48E+02 
Pu-239 4.2810E-04 6,794.296 13,588.592 O.OOE+OO 2.91E+OO 5.82E+OO 
Pu-240 2,4368E-04 6,794.296 13,588.592 O.OOE+OO 1.66E+OO 3.31E+OO 
Pu-241 3.3415E-02 6,794.296 13,588.592 O.OOE+OO 2.27E+02 4.54E+02 
Pu-242 3.6329E-07 6,794,296 13,588.592 O.OOE+OO 2.47E-1l3 4.94E-1l3 
Ra-226 2.2854E-10 6,794.296 13,588.592 O.OOE+OO 1.55E·06 3.11E-06 
Ra-228 1.2426E-14 6,794.296 13,588.592 O.OOE+OO 8,44E-11 1.69E-10 
Ru-106 6.3589E-06 6,794.296 13,588.592 O.OOE+OO 4.32E-02 8.64E-1l2 
5e-79 1.2933E-05 6,794.296 13,588.592 O.OOE+OO 8.79E-1l2 1.76E-01 
5n-126 1.1574E-{)5 6,794.296 13,588,592 O.OOE+OO 7.86E-1l2 1.57E-01 
5r-90 1.9248E+OO 6,794.296 13,588,592 O.OOE+OO 1.31E+04 2.62E+04 
Te-99 4.2239E-1l4 6,794.296 13,588.592 O.OOE+OO 2.87E+OO 5.74E+OO 
Th-229 5.0953E-12 6,794.296 13,588.592 O.OOE+OO 3.46E-08 6.92E-08 
Th-23O 4.1885E-08 6,794.296 13,588.592 O.OOE+OO 2.85E-04 5.69E-04 
Th-232 1.9270E-14 6,794.296 13,588.592 O.OOE+OO 1.31E-10 2.62E-10 
TI-208 4.5024E-{)6 6,794.296 13,588.592 O.OOE+OO 3.13E-04 6,25E-1l4 
U-232 1.2582E-1l7 6,794.296 13,588.592 O.OOE+OO 8.55E-1l4 1.71 E-1l3 Thennal Power 
U-233 2.5825E-1l9 6,794.296 13,588.592 O.OOE+OO 1.75E-05 3.51E-{)5 Nominal Heat Bounding 
U-234 1.8450E-1l4 6,794.296 13,588.592 O.OOE+OO 1.25E+OO 2.51 E+OO Output Heat Output 
U-235 -2,7235E-{)6 6,794.296 0.000 8.94E-02 7.09E-02 8.94E-1l2 /Wattsl /Wattsl 
U-236 1.5493E-1l5 6,794.296 13,588.592 O.OOE+OO 1.05E-1l1 2.11E-1l1 1.62E+02 3.24E+02 
U-238 -4.2851E-09 6,794.296 0.000 1.02E-1l3 9.87E-04 1.02E-1l3 Total Total 
Y-90 1.9254E+OO 6,794.296 13,588.592 O.OOE+OO 1.31E+04 2.62E+04 
Other Radionuelides 1.31E+04 2.63E+04 

1I. TenmIa"'~s.m-rv,._. • an(J ClKlel<o 
Template selection Summary 

FromSFD U1led Basis for Pammeter Differences: Reactor M___: 
UGHTWATER UGHTWATER
 

Fuel Cladding:
 ALUM ALUM
 
BOL HM ConsllluenlS:
 U-ALX U 

BOl Enrichment 0/0: 93.18522593 60 to 100 

Bumup Summary (MWd)< Basis for burnup used in estimate: 
FromSFD Estimated 

Nomlnal:1 I 6,794.296 NorrinaJ bumup caJ",lated from !he heavy metal mass destroyed. 
Bounding: 13,588.592 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
BumuD Multiplier Given Bumup Estimated EOl HMlGlven EOl HM 

Nomlnal:1 0.49 1 1.011 
Bounding: 0.97  

Reactor shutdown, core removal. storage, shippmg or other date confirming thalllTadiation ceased for fuel. 

Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdlMT). 

I 
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Fuel Radionuclide Inventory Worksheet 

I. Fuel and T....pIale Information Eslimated 
Fuel Name: JMTR (JAPAN) lFuei decay start date: 1989 Canister usage: 

SNFID#: 886 Estimates 8S of: 2010 18"x10' 
Fuel Units & 1lescT: 570 - MTR TYPE Template: ATR (Ughl Water. Alum., 60 10 100~o. U) 15.83
 
Heavy Metal Mas.: BOl.=349.35k9 ; EOl.=323.59k9 'Templsle Bumup(MWd): 367.2
 
ROD Storage Site: SRS Templste BOL Heavy Metal Ma.s (MT): 0.00116689
 

Template Decay Time" 20 years 
n. Estimates m x" b Y" Y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
':;A"'C:-=-2"'2,o:7:- -='6.~6313E-l0 24,399.008c-___:48:;:",7==98~.0_c_16~--0='._=00~E:--tOO:'-:~:_----_:1.~.62E-05 3.24E-05 AV9 Me-'-V__--cc-.,.-=--c, 
Am-241 2.0666E-=OS---24,399.008 48,798.016 O.ooE_tOO 4.89E.oi- 9.79E-Kll 0.~15O 5.151E+15 
Am-242m 4.2429E_D7 24,399.008 48,798.016 O.ooE_tOO 1.<i4E~02 2.07E_D2 0.0250 1.071E+15 
':;A"'m:'--~243~"--------:-1.:::48-;:9='9';;EO--:-D6 24,399.008 48,798.016 O.ooE_tOO 3.64E-02 7.27E_D2 0.0375 9.343E+14 
C-14 5.7135E-09 24,399.008 48,798.016 O.OOE_tOO 1.39E-Q4 2.79E-04 0.0575 1.001E+15 
CI-36 1.3124E-32 24,399.008 48,798.016 0.00:-=E;.:._tOO",," 3""720E-28 6.40E-28 0.0850 6.047E+14 
~C;"m:,--2~4;,;3c- ---;;1.6443E-07 24,399.008 48,796.016 O.OOE_tOO 4.ME-03 8.02E-D3 0.1250 4.092E+14 
..;:C"'m"c-,,244:'-'- ='2:_=9"'330~Ec_-DS~---_c:2'"'4"',3_=99""._=008~""""---48_::=',7=9=,8~.016 O.ooE_tOO 7.16E_Dl 1.43E_tOO 0.2250 5.218E+14
Co-60 5.3186E-06 24,399.008 48,798.01'6---c>.ooEc_+OO~---o;l",.30~E"-0~1:__--,2C'.~60;;E~-",,0,,,1--+---:0'-;.3=75O::=-- ::'2.,,27o-:1:oE;.:.+o-=-14
Cs-l34 3.1563E_D3 24,399.008 48,798.016 O.OOE_tOO 7.70E-Kll 1.54E-Kl2 0.5750 3.705E+15 
Cs-l35 3.4477E-06 24,399.008 48,798.016 O.ooE_tOO 8.41E_D2 1.68E-Ol 0.8500 6.263E+13 
Cs-137 2.0313E_tOO 24,399.008 48,798.016 O.ooE_tOO 4.96E+04 9.91E+04 1.2500 3.5nE+13 
EU-154 2.4513E_D2 24",3~9~9 ..~008~-__,",48=",.::7=,98,".016 O.ooE_tOO 5.98E-Kl2 1.20E-Kl3 1.7500 1.642E+12 
Eu-155 4.8175E-03 24,399.008 48,798.016 O.OOE_tOO 1.18E-Kl2 2.35E-Kl2 2.2500 1.440E+08 

.;-F"'e:C'-5o:5 71.'=2379"'7"'Ec_-04=----_c:2'"'4"',3_=997._=008~---48_:c ,798.016 O.ooE_tOO 3.02E_tOO 6.05E_tOO 2.7500 8.140E+07 
H-3 4.5697E_D3 24,39"9..,,008;;;;----~48,,,"'7;;C98;;c.016 O.ooE_tOO l.l1E-Kl2 2.23E-Kl2 3.5000 3.744E+05 
1-129 7.5300E-07 24,399.008~?:---48_2,7=98..016 0.00,~E.:..-tOO==_--~1'=.84~E--':.0c2 3.67E_D2 5.0000 2.129E+04 
-i'Ki'::r-';85~------___cl"'.0850~~E--;:0:i:-l----;;24'?,"'399~.008~'-----48:;; ,798.016 0.ooE~-tOO-7"-----':2"'.6~~5E-Kl3--- 5.29E-Kl3 7.0000 2.351E+03 
Np-237 9.5561 E-D6 24,399.008 48,798.016 O.ooE_tOO 2.33E-Ol 4.66E"'-0"'1~--U-----,1;:l-':O..0000----2.-63-5-E+02-

-,=P",a--,:2o::3-o-1 ---'2'-'.0"'3~5~9=E-D--""-9----;24"',739"'9~.008='-----48=,798.016 O.ooE_tOO 4.97E-05 9.94E_D5 
-;;Pc:b-,=2;';10;;;- 4;-'.9;;:7c;2:;:8=E---;;l:o:l """""247,~39;;:9o_c.008~:_-_7.48~,7"'98"".016 O.OOE_tOO 1.21 E-D6 2.43E-0lJ._ 
Pm-147 4.8502E-D2 24,399.008 48,798.016 O.ooE_tOO' 1.18E+03 2.37~~ 
Pu-236 1.8254E_D2 24,399.008 48,798.016 O.ooE_tOO 4.45E-Kl2 8.91E-Kl2 
Pu-239 4.2810E-Q4 24,399.008 48,798.016 O.ooE_tOO 1.04E-Kll 2.09~~ 

Pu-240 2.4368E-04 24,399.008 48,798.016 O.ooE_tOO 5.95E~~~ 

PU-241 3.3415E-02 24,399.008 48,798.016 O.OOE_tOO 8.15E-Kl2 1.63E~L-

PU-242 3.6329E_D7 24,399.008 48,798.016 O.oo'E_tOO 8.86E-03 1.77E_D2 
Ra-226 2.2854E-l0 24,399.008 48,798.016 O.ooE_tOO 5.58E-D6 1.12E-OS 
Ra-228 1.2426E-14 24,399.008 48,798.016 O.ooE_tOO 3.03E-l0 6.0E1~ 

Ru-l06 6.3589E-D6 24,399.008 48,798.016 O.ooE_tOO 1.55E_Dl 3.10E-Ol 
S0-79 1.2933E_DS 24,399.008 48,798.016 O.OOE_tOO 3.16E_Dl 6.31E_Dl 
Sn-126 1.1574E-OS 24,399.008 48,798.016 O.OOE_tOO 2.82E_D1 5.85E-Q1 
Sr-90 1.9248E_tOO 24,399.008 48,798.016 O.ooE_tOO 4.70E+04 9.39E+04 
Tc-99 4.2239E-Q4 24,399.008 48,798.016 O.OOE_tOO 1.03E+Ol 2.06E-Kll 
Th-229 5.0953E-12 24,399.008 48,798.016 O.ooE_tOO 1.24E_D7 2.49E_D7 
Th-230 4.1885E-Q8 24,399.008 48,798.016 O.ooE_tOO 1.02E-03 2.04E-03 
Th-232 1.9270E-14 24,399.008 48,798.016 O.ooE_tOO 4.70E-10 9.40E-l0 
T1-208 4.6024E-08 24,399.008 48,798.016 O.ooE_tOO 1.12E_D3 2.25E-D3 
U-232 1.2582E_D7 24,399.008 48,798.016 O.ooE_tOO 3.07E-03 6.14E-03 Thennal Power 
7U;-:-2;;:33~---------'20'.~58"'2"'5=E--;-D9~---_:;2:_;_4,"'3;;C99"'.008~c---:_;_48"',~798~.0~1"'6---0='.~OO:c;E~-tOO..;::;:-----:6;-;.30~E'-'-OS==_--___;1;.:;.2:;;6:~EC'-Q4~__INominal BoundingHeat 
U-234 1.8450E-Q4 24,399.008 48,798.016 O.ooE_tOO 4.50E_tOO 9.OOE_tOO OU1put Heat OU1put 
U-235 -2.7235E-06 24,399.008 0.000 3.40E_D1 2.73E_Dl 3.40E_D1 /Wattsl (Watts) 
U-236 1.S493E_DS 24,399.008 48,798.016 O.ooE_tOO 3.78E_D1 7.56~E-;-D:;;1--+....;;5;;;.82;::E:;;+02;;::. __.:;1..;;16::E;:.+03;;;;.
U-236 -4.2851E_D9 24,399.008 0.000 6.48E_D2 6.45E-02 6.48E_D2 Total Total 
Y-90 1.92S4E_tOO 24,399.008 48,798.016 O.ooE_tOO 4.70E+04 9.40E+04 
Other Radionuclides 4.72E+04 9.44E+04 
m. TemoIateSeJection·~rv.BDQlU andChIld<s 
Template Selection Summary 

From SFD lINd Basis for Parameter Differences: 
Reactor Moderator:I----'u::G::HT.:.:,.:W"'A-::TE=R_-+_--=U.=G;.:.HT:'_W:.::..:AT:.::E::.:R'----1This Template was used lorthe following reasons: 

Fuel Cladding: ALUM ALUM This fuel maldles ATR Te"l'lale on all but one parameter (enrichment) mal<ing ATR a roasonable 
BOL HM Constituents: U-ALX U maldl. 

BOL Enrichment %: 45.01144391 60 to 100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal:1 I 24,399.008 _ bumup calaJlaled lrom lhe heavy .-.tal mass deSlroyed. 
Bounding:II---------+-I-----'48==':,7=98:~c.oi6 Bounding bumup assumed to be tv.ice nominal bumup. 

Checks 
Estimated Bumupl 

Bumup MultiDlier Given Bumup Estimated EOL HMlGlven EOL HM 
Nominal: 0.22 I 1.001 

Bounding: 0.44 ,
Reactor shutdown. core removal. storage. shipping or other date confumlllQ that Irradiation ceased for fuel.
 

~otaI bumup for atl fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdIMT).
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and Template Information Estimated 

Fuel Name: JMTR (JAPAN) 'Fuel decay start date: 1983 Canister usage: 
SNFID#: 507 Estimates as of: 2010 lB"xl0' 

Fuel Units & Oeser: 574· ASSEMBLY Template: ATR (Ught Water, Alum.• 60 to lQO'}o, U) 23.92 
_vy Metal Masa: BOl=1176.70k9 : EOl.=1106.1Ok9 "Template Bumup(MWd): 367.2 
ROD Storage Site: SRS Template BOL _vy Metal Mass (MT): 0.00116689 

Template Decay Time' 25 years 
D.Estimates m x. b Yo Y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
'oA...e...,-2=,27~ ",,1.7148=5,:::E",,-0,=9 ---o66.861.487 133,722.933 O.OOE+OO 7.67E-OS 1.53E-04::,----1f---=A.:;:V,9. MaV 

-';:C'~-'-:::O;:-;;~:::m,------------';7:7~7.~;;~"'~"':g"'~;----~66;;--;-:86~;;--::c1.,o46'"7;~~_-_-_--::1~33""~C;7::o22;;.933---0.00E+OO 1.54E+02 3.08E;{)2 0.Ol50----1-.2-5-1E+16 
'oA"'m-'-_':024""3""'--------71.'748""94~Eo--06==----~66-;c,:~86-;cl::c.'748=7;---.,;1-=33:,722.933 O.OOE+OO 2.77E-D2 5.55E-D2 0.0250 2.600E+15 

66,861.487 133,722.933 O.OOE+OO 9.96E-02 1.99E-Dl 0.0375 2.264E+15 
-oCo:---=140:- 5:;:."'7,;;108~Eo_-0"'9;_---.;;66_;c,:;;8_;c61::c.,48:.=7;_-_.,;1.;;33.:o,C;7~22;;.;;_933~---0~.OOE+OO 3.82E_D4 7.64E_D4 0.0575 2.431E+15 
CI.:':36~,--------_;1:.::.3;;1C;;2;;:4E~--.;<32~---;;:66;',86;;;;_::1.:.:.:.487 133,722.933 O.OOE-+OO 8.77E-28 1.75E-27 0.0850 1.467E+15 
Cm-243 1.4562E-07 66,861.467 133,722.933 O.OOE+OO 9,74E-D3 1.95E-D2 0.1250 9.824E+14 
Cm-244 2.4221E-DS 66,861.487 133,722.933 O.OOE+OO 1.621:+00 3.24E+OO 0.2250 1.266E+15 
Co-6O 2.7560E-D6 66,861.487 133.722,933 O.OOE+OO 1.64E-Ol 3.69E-01 0.3750 5.505E+14 
Cs-l34 5.8851E_D4 66.861.487 133.722.933 O.OOE+OO 3.93E+Ol 7.87E+01 0.5750 9.026E+15 
Cs-l35 3.4477E-06 66,861.467 133,722.933 O.OOE+OO 2.31E-Ol 4.61E-D1 0.8500 1.301E+14 
Cs-137 1.8099E+OO 66.861.467 133,722.933 O.OOE+OO 1.21E+05 2.42E+05 1.2500 7.233E+13 
Eu-l54 1.6386E-D2 66,861.487 133.722.933 O.OOE+OO 1.10E+03 2.19E+03 1.7500 3.574E+12 
Eu-155 2.3957E~-D~3,----__ 66,861.487 133,722.933 O.OOE+OO 1.60E+02 3.20E+02 2.2500 2.548E+08 
Fe-55 3.2707E-D5 66,861.467 133,722.933 O.OOE+OO 2.19E..oo 4.37E+OO 2.7500 2.085E+08 
H-3 3.4504E-D3 66,861.467 133,722.933 O.OOE+OO 2.31 E+02 4.61 E+02 3.5000 1.590E+05 
1-129 7.5300E-07 66,861.467 133,722.933 O.OOE+OO 5.03E-02 1.01E-D1 5.0000 5::i4E+()4 
Kr-85 7.8540E-D2 66,861.467
 133,722.933 0.OOE+OO----S.25E+03 1.05E+04 7.0000 5.907E+03 
Np-237 9.5615E-D6 66,861.467
 133,722.933---0mE+oo 6.39E-Ol 1.28E+OO 11.0000 6.610E+02 
Pa-231 2.7968E-D9 66,861.467
 133,722.933 O.OOE+OO 1.87~~f~ 

-=P,~t>-...,2c:.l",0,--- 1:.:.2~612E-l0 66,861.467
 133,722.933 O.OOE+OO 8.43E-06 1.69E-DS 
Pm-147 1.2952E-D2 66,861.467
 133,722.933 O.OOE+OO 8.66E+02 1.73E+03 
Pu-238 1.7549E-02 66,861.467
 133,722.933 O.OOE+OO 1.17E+03 2,35E+03 
Pu-239 4.2810E_D4 66,861.467 133,722.933 O.OOE+OO 2.86E+Ol 5.72E+01 
Pu-240 2.4357E_D4 66,861.467 133,722.933 O.OOE+OO 1.63E+Ol 3.26E+01 
Pu-241 2.6277E-D2 66,861.467 133,722.933 O.OOE+OO 1.76E+03 3.51E+03 
Pu-242 3.6329E-D7 66,861.467 133,722.933 O.OOE+OO 2.43E-02 4.86E-D2 
Ra-226 4.4444E-l0 66,861.467 133,722.933 O.OOE+OO 2.9iE-OS 5.94E-OS 
Ra-228 1.9714E-14 66,861.467 133,722.933 O.OOE+OO 1.32E-09 2.64E-09 
Ru-l06 2.0477E-07 66,861.467 133,722.933 O.OOE+OO 1.37E-02 2.74E-02 
8e-79 1.2933E-D5 66,861.467 133,722.933 O.OOE+OO 8.65E-Ol 1.73E+OO
8n-126 1.1574E-D5 66,861.467 133,722.933 O.OOE+OO 7.74E-Ol 1.55E+OO 
8r-90 1.7092E+OO 66,861.487 133,722.933 O.OOE+OO 1.14E+05 2.29E+05 
Te-99 4.2239E_D4 66,861.467 133,722.933 O.OOE+OO 2.82E+01 5.65E+01 
Th-229 7.7260E-12 66,861.467 133,722.933 O.OOE+OO 5.17E-07 1.03E-D6 
Th-230 5.8497E-oB 66,861.467 133,722.933 O.OOE+OO 3.91 E-03 7.82E-D3 
Th-232 2.6906E-14 66,861.467 133,722.933 O.OOE+OO 1.60E-09 3.60E-D9 
T1-208 4.4338E-oB 66,861.467 133,722.933 O.OOE+OO 2.96E-D3 5.93E-D3 
U-232 1.2037E·07 66,861.467 133,722.933 O.OOE+OO 8.OSE-D3 1.61E-D2 Thermal Power 

.;:U:-;-2::;33;:;- ___'3?OO=-==-;1:=l;oE-~0::;9---_.;;66~,:;;86"'1;_:.46~7;__-;__1~33~,7~22;o:."'933~-;__0;o:.OO~E"'+OO~-----:2"'.0;_;1'i'EC;-D4~--____;4C'.0"'1:.=EC;-D4~____INominaI Heal Bounding
U-234 1.8497E_D4 66,861.467 133,722.933 O.OOE+OO 1.24E+Ol 2.47E+Ol Output HeatOutpul 
U-235 -2.7235E-D6 66,861.467 0.000 5.09E-Dl 3.26E-Dl 5.09E-Dl /Wattsl /Wattsl 
U-236 1.5493E-DS 66,861.467 133,722.933 O.OOE+OO 1.04E+OO 2.07E+OO 1.41E+03 2.83E+03 
U-238 -4.2851E-D9 66,861.467 0.000 3.16E-Dl 3.16E-Dl 3.16E-Dl Total Total 
Y-90 1.7094E+OO 66,861.467 133,722.933 O.OOE+OO 1.14E+05 2.29E+05 
Other Radionuelides 1.15E+05 2.30E+05 
W. Template Seleelioo Summary, B ,amtChecks 
Template Selection Summary 

From SFD Used Basis for Parameter Differences: 
Reactor Moderator: _UGHT WATER UGHT WATER This Te~late was used tor the foUowing reasons: 

Fuel Cladding: ALU:"M"-__+-__.::A"LU"'M"-__-lTh~ fuel matches 00 all parameters except enrichment. 

BO~O~==:~2Q.~29-- 601~100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal:f--- --+ ---:66oc:~,86=1.7:467 Nominal bumup caIalIatedfrom the heavy metal mass destroyed. 
Boundin9:1 I 133,722.933 Bounding bumup assumed 10 be twice nOlrinai bumup. 

Checks 
Estimated Bumupl 

Bumup Multiplier Given Bumup Estimated EOl HMlGlven EOl HM 
Nominal: 0.181-------- I 1.001

Bounding:1 0.36 ,
Reactor shutdown, core removal, storage, stuPJ)lng or other date confirming that Irradiation ceased for fuel.
 

2Total bumup for all fuel associated with this worKsheet must be divided by BOL heavy metal mass to get spedfic bumup values (MWdIMT).
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I Fuel Radionuclide Inventory Worksheet 
I. Fuel and Template Infonnation Estimated 

Fuel Name: JRR-2 (JAPAN) 1Fuel decay start date: 1989 Canister usage: 
SNFID#: 885 Estimates as of: 2010 18"x10' 

Fuel Units & Oeser: 144 - 12 CURVED PLATES Template: HFBR (Heavy Water. Alum., 40 to 1()()<}o, U) 4.00 
Heavy Metal Mass: BOl=70.23k9 ; EOl=62.50kg 'Template BumuP(MWd): 164.6 
ROD Storage Site: SRS Template BOl Heavy Metal Mass (MT): 0.000377 

Template Decay Time· 20 years 

D. Estimates m x. Xb b Y. Yb Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 3.1355E-10 7,122.705 14,245.411 O.ooE+OO 2.23E-06 4.47E-06 Avg.MeV 
Am-241 8.0194E-03 7,122.705 14,245.411 O.OOE+OO 5.71E+01 1.14E+02 0.0150 1.506E+15 
Am-242m 1.3694E-06 7,122.705 14,245.411 O.OOE+OO 9.75E-03 1.95E-02 0.0250 3.104E+14 
Am-243 3.7096E-Q5 7,122.705 14,245.411 O.OOE+OO 2.64E-01 5.28E-01 0.0375 2.758E+14 
C-14 2.6464E-oB 7,122.705 14,245.411 O.OOE+OO 1.88E-04 3.77E-04 0.0575 2.920E+14 
CI-36 4.4441E-31 7,122.705 14,245.411 o.ooE+OO 3.17E-27 6.33E=27 0.0850 1.768E+14 
Cm-243 5.7029E-Q6 7,122.705 14,245.411 O.ooE+OO 4.06E-02 8.12E-02 0.1250 1.252E+14 
Cm-244 4.6555E-03 7,122.705 14,245.411 O.ooE+OO 3.32E+01 6.63E+01 0.2250 1.521E+14 
Co-OO 4.8863E-05 7,122.705 14,245.411 O.OOE+OO 3.47E-01 6.93E-01 0.3750 6.584E+13 
Cs-134 1.0638E-Q2 7,122.705 14,245.411 O.OOE+OO 7.58E+01 1.52E+02 0.5750 1.090E+15 
Cs-135 4.2564E-Q6 7,122.705 14,245.411 O.ooE+OO 3.03E-02 6.06E-Q2 0.8500 2.854E+13 
Cs-137 2.0358E+OO 7,122.705 14,245.411 O.ooE+OO 1.45E+04 2.90E+04 1.2500 1.830E+13 
EU-154 5.1956E-02 7,122.705 14,245.411 o.ooE+OO 3.70E+02 7.40E+02 1.7500 7.052E+11 
Eu-155 1.4295E-02 7,122.705 14,245.411 O.ooE+OO 1.02E+02 2.04E+02 2.2500 4.510E+07 
Fe-55 1.3560E-Q3 7,122.705 14,245.411 O.ooE+OO 9.66E+OO 1.93E+01 2.7500 2.638E+07 
H-3 4.6258E-Q3 7,122.705 14,245.411 O.ooE+OO 3.29E+01 6.59E+01 3.5000 1.115E+06 
1-129 6.6403E-Q7 7,122.705 14,245.411 O.ooE+OO 4.73E-03 9.46E-03 5.0000 4.286E+05 
Kr-85 1.0808E-01 7,122.705 14,245.411 o.ooE+OO 7.70E+02 1.54E+03 7.0000 4.920E+04 
Np-237 3.1537E-Q5 7,122.705 14,245.411 O.ooE+OO 2.25E-01 4.49E-Q1 11.0000 5.638E+03 
Pa-231 9.7023E-10 7,122.705 14,245.411 O.OOE+OO 6.91E-06 1.38E-Q5 
Pb-210 1.1731E-11 7,122.705 14,245.411 O.OOE+OO 8.36E-08 1.67E-07 
Pm-147 2.4405E-Q2 7,122.705 14,245.411 O.ooE+OO 1.74E+02 3.48E+02 
Pu-238 1.5358E-Q1 7,122.705 14,245.411 O.ooE+OO 1.09E+03 2.19E+03 
PU-239 6.9502E-Q4 7,122.705 14,245.411 O.OOE+OO 4.95E+OO 9.90E+OO 
PU-240 3.7631E-04 7,122.705 14,245.411 O.ooE+OO 2.68E+OO 5.36E+OO 
Pu-241 1.3433E-Q1 7,122.705 14,245.411 O.OOE+OO 9.57E+02 1.91E+03 
Pu-242 3.0911E-Q6 7,122.705 14,245.411 O.OOE+OO 2.20E-02 4.40E-02 
Ra-226 5.5079E-11 7,122.705 14,245.411 O.ooE+OO 3.92E-07 7.85E-07 
Ra-228 1.3335E-14 7,122.705 14,245.411 O.ooE+OO 9.50E-11 1.90E-10 
Ru-106 7.3390E-Q6 7,122.705 14,245.411 O.OOE+OO 5.23E-02 1.05E-01 
5e-79 1.2339E-05 7,122.705 14,245.411 O.ooE+OO 8.79E-Q2 1.76E-Q1 
5n-126 1.0194E-Q5 7,122.705 14,245.411 O.ooE+OO 7.26E-Q2 1.45E-Q1 
5r-90 1.9064E+OO 7,122.705 14,245.411 O.OOE+OO 1.36E+04 2.72E+04 
Te-99 3.8056E-Q4 7,122.705 14,245.411 O.OOE+OO 2.71E+OO 5.42E+OO 
Th-229 4.9198E-12 7,122.705 14,245.411 O.OOE+OO 3.50E-oB 7.01E-oB 
Th-230 1.0547E-oB 7,122.705 14,245.411 O.ooE+OO 7.51E-Q5 1.50E-Q4 
Th-232 2.0705E-14 7,122.705 14,245.411 O.OOE+OO 1.47E-10 
TI-208 4.8827E-oB 7,122.705 14,245.411 O.ooE+OO 3.48E-Q4 ~::~ 
U-232 1.3414E-Q7 7,122.705 14,245.411 O.ooE+OO 9.55E-Q4 1.91E-Q3 Thermal Power
U-233 3.7679E-Q9 7,122.705 14,245.411 O.OOE+OO 2.68E-05 5.37E-Q5 Nominal Heat Bounding 
U-234 5.2047E-Q5 7,122.705 14,245.411 O.OOE+OO 3.71E-Q1 7.41E-01 Output Heat Output 
U-235 -2.8661 E-Q6 7,122.705 0.000 6.82E-Q2 4.78E-Q2 6.82E-Q2 /Watts\ /Wattsi 
U-236 1.6701E-05 7,122.705 14,245.411 O.OOE+OO 1.19E-Q1 2.38E-Q1 2.06E+02 4.12E+02 
U-238 -9.4194E-09 7,122.705 0.000 1.30E-Q2 1.29E-Q2 1.30E-Q2 Total Total 
V-90 1.9070E+OO 7,122.705 14,245.411 O.ooE+OO 1.36E+04 2.72E+04 
Other Radionuelides 1.39E+04 2.77E+04 
m. Temolate Selection Summarv. ~ ,llndCbeeb 
Template selection Summary 

From SFD Ussd Basis for Parameter Differences: 
--..or: HEAVVWATER HEAVY WATER 

Fuel Cladding: ALUM ALUM 
BOl HM eonatituents: U-ALX U 

BOl Enrichment 0/.: 44.83930164 40 to 100 

BumupSumma~(MWdr Basis for bumup used in estimate: 
From SFD Estimated 

Nomlnal:1 I 7,122.705 Nominal bumup caleulal:ed from the heavy metal mass destroyed. 
Bounding: 14,245.411 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumup Muitilllier Given Bumup Esti~ EOl HMlGlven EOl HM 

Nominal: I 0.23 I 1.001 
Bounding: 0.46,

Reactor shutdown, core removal, storage, shlpptng or other date conflmllng that Irradiation ceased for fuel.
 

~otal bumup for aU fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd'MT).
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I 
Fuel Radionuclide Inventory Worksheet 

1. Fuel and Template Information Estimated 
Fuel Name: JRR-2 (JAPAN) 'Fuel decay start date: 1989 Canister usage: 

SNFID#: 606 estimates as of: 2010 18"xl0' 
Fuel Units & Desc:r: 34 - 17 FLAT PLATES Template: HFBR (Heavy Water. Alum., 40 to 100%. U) 0.94 
_vy Metal Mas.: BOl=6.94kg ; EOl=5.22kg "remplate Bumup(MWd): 164.6 
ROD Storage Site: SRS Template BOl _vy Metal Mass (MT): 0.OOO3n 

Template Dacay Time' 20 years 
n. Estimates m x" x, b y" y, Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 3.1355E-l0 1.584.666 3.169.331 O.OOE-tOO 4.97E-07 9.94E-Q7 AV9·MeV 
Am-241 8.0194E-03 1.584.666 3.169.331 O.OOE-tOO 1.27E+01 2.54E+01 0.0150 3.351E+14 
Am-242m 1.3694E-Q6 1,584.666 3,169.331 O.OOE-tOO 2.17E-03 4.34E-Q3 0.0250 6.906E+13 
Am-243 3.7096E-Q5 1.584.666 3,169.331 O.OOE-tOO 5.88E-02 1.18E-01 0.0375 6.136E+13 
C-14 2.6464E-Q8 1.584.666 3,169.331 O.OOE-tOO 4.19E-Q5 8.39E-Q5 0.0575 6.497E+13 
CI-36 4.4441E-31 1.584.666 3.169.331 O.OOE-tOO 7.04E-28 1.41 E-27 0.0850 3.932E+13 
Cm-243 5.7029E-06 1.584.666 3.169.331 O.OOE-tOO 9.04E-03 1.81E-Q2 0.1250 2.785E+13 
Cm-244 4.6555E-03 1.584.666 3.169.331 O.OOE-tOO 7.38E-tOO 1.48E+01 0.2250 3.385E+13 
Co-50 4.8663E-Q5 1,584.666 3,169.331 O.OOE-tOO 7.71E-02 1.54E-Q1 0.3750 1.465E+13 
Cs-134 1.0638E-Q2 1,584.666 3,169.331 O.OOE-tOO 1.69E+01 3.37E+01 0.5750 2.425E+14 
Cs-l35 4.2564E-Q6 1.584.666 3,169.331 O.OOE-tOO 6.74E-Q3 1.35E-Q2 0.8500 6.350E+12 
Cs-137 2.0358E-tOO 1.584.666 3.169.331 O.OOE-tOO 3.23E+03 6.45E+03 1.2500 4.071E+12 
EU-154 5.1956E-02 1.584.666 3.169.331 O.OOE-tOO 8.23E+01 1.65E+02 1.7500 1.569E+11 
Eu-155 1.4295E-02 1.584.666 3.169.331 O.OOE-tOO 2.27E+01 4.53E+Ol 2.2500 1.oo3E+07 
Fe-55 1.355OE-03 1,584.666 3,169.331 O.OOE-tOO 2.15E-tOO 4.30E-tOO 2.7500 5.869E+06 
H-3 4.6258E-Q3 1,584.666 3,169.331 O.OOE-tOO 7.33E-tOO 1.47E+01 3.5000 2.481E+05 
1-129 6.6403E-Q7 1.584.666 3,169.331 O.OOE-tOO 1.05E-Q3 2.10E-Q3 5.0000 9.535E+04 
Kr-65 1.0808E-Q1 1.584.666 3.169.331 O.OOE+OO 1.71E+02 3.43E+02 7.0000 1.095E+04 
Np-237 3.1537E-05 1.584.666 3.169.331 O.OOE-tOO 5.00E-02 1.00E-Q1 11.0000 1.254E+03 
Pa-231 9.7023E-10 1,584.666 3.169.331 O.OOE-tOO 1.54E-06 3.07E-Q6 
Pb-21 0 1.1731E-l1 1.584.666 3,169.331 O.OOE-tOO 1.86E-Q8 3.72E-08 
Pm-147 2.4405E-Q2 1.584.666 3,169.331 O.OOE-tOO 3.87E+Ol 7.73E+01 
Pu-238 1.5358E-Q1 1.584.666 3,169.331 O.OOE-tOO 2.43E+02 4.87E+02 
Pu-239 6.9502E-Q4 1.584.666 3.169.331 O.OOE-tOO 1.10E-tOO 2.20E-tOO 
Pu-240 3.7631E-Q4 1.584.666 3.169.331 O.OOE-tOO 5.96E-01 1.19E-tOO 
Pu-241 1.3433E-01 1.584.666 3.169.331 O.OOE-tOO 2.13E+02 4.26E+02 
Pu-242 3.0911E-Q6 1.584.666 3.169.331 O.OOE-tOO 4.90E-03 9.80E-03 
Ra-226 5.5079E-11 1,584.666 3.169.331 O.OOE-tOO 8.73E-08 1.75E-Q7 
Ra-228 1.3335E-14 1,584.666 3,169.331 O.OOE-tOO 2.11E-ll 4.23E-11 
RU-106 7.3390E-Q6 1.584.666 3,169.331 O.OOE-tOO 1.16E-Q2 2.33E-Q2 
Se-79 1.2339E-05 1,584.666 3.169.331 O.OOE-tOO 1:96E-Q2 3.91E-Q2 
Sn-126 1.0194E-05 1.584.666 3.169.331 O.OOE-tOO 1.62E-02 3.23E-Q2 
Sr-90 l.9064E-tOO 1.584.666 3.169.331 O.OOE-tOO 3.02E+03 6.04E+03 
Tc-99 3.8056E-Q4 1,584.666 3,169.331 O.OOE+OO 6.03E-Ql 1.21E+OO 
Th-229 4.9198E-12 1.584.666 3,169.331 O.OOE+OO 7.80E-Q9 1.56E-Q8 
Th-230 1.0547E-Q8 1,584.666 3,169.331 O.OOE-tOO 1.67E-Q5 3.34E-Q5 
Th-232 2.0705E-14 1,584.666 3,169.331 O.OOE-tOO 3.28E-ll 6.56E-11 
T1-208 4.8827E-08 1.584.666 3,169.331 O.OOE-tOO 7.74E-05 1.55E-Q4 
U-232 1.3414E-Q7 1,584.666 3,169.331 O.OOE-tOO 2.13E-Q4 425E-Q4 Thennal Power 
U-233 3.7679E-Q9 1,584.666 3,169.331 O.OOE-tOO 5.97E-Q6 1.19E-Q5 Nominal Heat Bounding 
U-234 5.2047E-Q5 1,584.666 3,169.331 O.OOE-tOO 8.25E-Q2 1.65E-Q1 Output Heat Output 
U-235 -2.8861 E-Q6 1,584.666 0.000 1.40E-02 9.41E-Q3 1.40E-Q2 (Watts) (Watts) 
U-236 1.6701E-05 1,584.666 3,169.331 O.OOE-tOO 2.65E-02 5.29E-Q2 4.58E+01 9.17E+Ol 
U-238 -9.4194E-Q9 1,584.666 0.000 1.63E-Q4 1.48E-04 1.63E-Q4 Total Total 
Y-90 1.9070E-tOO 1,584.666 3,169.331 O.OOE-tOO 3.02E+03 6.04E+03 
Other Radionuclides 3.09E+03 6.17E+03 
m. Temulate 8eIedion Sununarv. BunulDSuiDJllalYaud Checl<s 
Template Selection Summary 

R__: FromSFD Used Basis lor Parameter Differences: 
HEAVY WATER HEAVY WATER 

Fuel Cladding: ALUM ALUM 
SOL HM Constituents: lJ-ALX U 

BeL Enrichment %: 93.01903552 4010100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal:1 I 1,584.666 NorrOnaJ bIlmup calculated from the heavy metal mass destroyed.
Bounding: 3,169.331 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumup Multiplier Given Bumup Estim_ EOl HMlGlven EOl HM
 

Nominal: 0.52 I 1.011
 
Bounding: 1.05 , 

Reactor shutdoYm, core removaJ, storage. shlppmg or other date confllmlll9 that Irradiation ceased for fuel.

~olal bumup for all fuel associated lMth this worksheet must be divided by BOl heavy metal mass to gel specific bumup vaJues (MWdlMT). 
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I Fuel Radionuclide Inventory Worksheet 

I. Fuelalld Template lJlf_tion Estimated 
Fuel Name: JRR-3M (JAPAN) 'FueI-.y stsrt date: 1989 Canister usage: 

SNF ID #: 1056 Estimates as of: 2010 18"xl0' 
Fuel Units & Oeser: 111 - 20 FLAT PLATES Template: HFBR (Heavy Waler, Alum., 10 to 20%. U) 4.63
 

Heavy Metal Mass: BOL=165.70k9 ; EOl=157.04k9 'Template Bumup(MWd): 15
 
ROD Slorage Slle: SRS Template BOL Heavy Metal Ma.s (MT): 0.00034251
 

Template Decay Time' 20 y.a.. 

n.Estimateli m x" x. b y" Y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 8.5333E-l0 8,229.124 16,458.248 O.ooE+OO 7.02E-Q6 1,40E-OS Avg. MeV 
Am-241 2.2753E-Q2 8.229.124 16.458.248 O.ooE+OO 1.87E-Kl2 3.74E-Kl2 0.0150 1.668E+15 
Am-242m 8.9133E-06 8.229.124 16,458.248 O.ooE+OO 7.33E-02 1.47E-Ol 0.0250 3.464E+14 
Am-243 6,4oo7E-06 8,229.124 16,458.248 O.ooE+OO 5.27E-02 1.05E-Ol 0.0375 3.043E+14 
C-14 2.9620E-Q6 8,229.124 16,458.248 O.ooE+OO 2.44E-Q4 4.87E-04 0.0575 3.278E+14 
CI-36 5.9513E-35 8,229.124 16.458.248 O.ooE+OO 4.90E-31 9.79E-31 0.0850 1.951E+14 
Cm-243 2.2087E-06 8,229.124 16,458.248 O.ooE+OO 1.82E-02 3.64E-02 0.1250 1.314E+14 
Cm-244 l.loo7E-04 8,229.124 16,458.248 O.ooE+OO 9.06E-Ol 1.81E+OO 0.2250 1.682E+14 
Co-50 1.6340E-OS 8,229.124 16,458.248 O.ooE+OO 1.34E-Ol 2.69E-Ol 0.3750 7.320E+13 
Cs-l34 2.1353E-Q3 8,229.124 16,458.248 O.ooE+OO 1.76E-Kll 3.51 E-Kll 0.5750 1.242E+15 
Cs-l35 4.8607E-Q6 8,229.124 16,458.248 O.ooE+OO 4.ooE-02 8.ooE-Q2 0.8500 1.898E+13 
Cs-137 2.0227E+OO 8,229.124 16,458.248 O.ooE+OO 1.66E+04 3.33E+04 1.2500 1.069E+13 
Eu-l54 2.0887E-02 8,229.124 16,458.248 O.ooE+OO 1.72E-Kl2 3.44E-Kl2 1.7500 5.048E+l1 
Eu-155 4.0867E-03 8,229.124 16,458.248 O.ooE+OO 3.36E-Kll 6.73E-Kll 2.2500 4.734E+07 
Fe-55 1.4167E-Q3 8,229.124 16,458.248 O.ooE+OO 1.17E-Kll 2.33E-Kll 2.7500 5.600E+06 
H-3 4.6653E-Q3 8,229.124 16,458.248 O.ooE+OO 3.84E-Kll 7.66E-Kll 3.5000 2.271E+05 
1-129 7.1600E-07 8,229.124 16,458.248 O.ooE+OO 5.89E-03 1.18E-02 5.0000 3.452E+04 
Kr-85 1.0240E-Ol 8,229.124 16,458.248 O.ooE+OO 8,43E-Kl2 1.69E-Kl3 7.0000 3.906E+03 
Np-237 3.7227E-Q6 8,229.124 16,458.248 O.ooE+OO 3.06E-Q2 6.13E-Q2 11.0000 4.445E+02 
Pa-231 2.6727E-09 8,229.124 16,458.248 O.ooE+OO 2.20E-05 4,40E-05 
Pb-210 4.3313E-14 8,229.124 16,458.248 O.ooE+OO 3.58E-l0 7.13E-l0 
Pm-147 4.6307E-02 8,229.124 16,458.248 O.ooE+OO 3.81E-Kl2 7.62E-Kl2 
Pu-238 5.5273E-Q3 8,229.124 16,458248 O.ooE+OO 4.55E-Kll 9.10E-Kll 
Pu·239 1.0313E-02 8,229.124 16,458.248 O.ooE+OO 8,49E-Kll 1.70E-Kl2 
Pu-240 5.4180E-Q3 8,229.124 16,458.248 O.ooE+OO 4.46E-Kll 8.92E-Kll 
Pu-241 3.7573E-Ql 8,229.124 16,458.248 O.ooE+OO 3.09E+03 6.18E+03 
Pu-242 3.0713E-Q6 8,229.124 16,458.248 O.ooE+OO 2.53E-02 5.OSE-02 
Ra·226 2.3807E-13 8,229.124 16,458.248 O.ooE+OO 1.96E-Q9 3.92E-Q9 
Ra-228 1.0607E-14 8,229.124 16,458.248 O.ooE+OO 8.73E-ll 1.75E-l0 
Ru-l06 8.4800E-Q6 8,229.124 16,458.248 O.ooE+OO 6.98E-02 l.40E-Ql 
5e-79 1.2533E-Q5 8,229.124 16,458.248 O.ooE+OO 1.03E-Ol 2.06E-Ql 
5n-126 1.1393E-OS 8,229.124 16,458.248 O.ooE+OO 9.38E-Q2 l.88E-Ql 
5r-90 l.8400E+OO 8,229.124 16,458.248 O.ooE+OO 1.51E+04 3.03E+04 
Te-99 4.3533E-Q4 8,229.124 16,458.248 O.ooE+OO 3.58E+OO 7.16E+OO 
Th-229 5.8947E-13 8,229.124 16,458.248 O.ooE+OO 4.85E-09 9.70E-09 
Th-230 5.95ooE-l1 8,229.124 16,458.248 O.ooE+OO 4.90E-Q7 9.79E-07 
Th-232 1.6360E-14 8,229.124 16,458.248 O.ooE+OO 1.35E-l0 2.69E-l0 
TI-208 7.6000E-Q9 8,229.124 16,458.248 O.ooE+OO 6.25E-Q5 1.25E-Q4 
U-232 2.0747E-Q8 8,229.124 16,458.248 O.ooE+OO 1.71E-Q4 3.41E-Q4 Thermal Power 
U-233 4.4013E-l0 8,229.124 16,458.248 O.ooE+OO 3.62E-Q6 724E-Q6 Nominal Heat Bounding 
U-234 4.65ooE-Q7 8,229.124 16,458.248 O.ooE+OO 3.83E-Q3 7.65E-03 Output Heat Output 
U-235 -2.5335E-Q6 8,229.124 0.000 7.10E-02 5.02E-Q2 7.10E-Q2 /Watts\ /Watts\ 
U-236 1.3000E-Q5 8,229.124 16,458.248 O.ooE+OO 1.07E-Ol 2.14E-Ql 1.97E+02 3.94E+02 
U-238 -1.4207E-08 8,229.124 0.000 4.46E-Q2 4.45E-Q2 4.46E-02 Total Total 
Y-90 1.8400E+OO 8,229.124 16,458.248 O.ooE+OO 1.51E+04 3.03E+04 
Other Radionuelides 1.58E+04 3.16E+04 

lU. T"",,*,'" ~St!nmlary,ll.... , llJId Chec1<8 
Template selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: HEAVY WATER HEAVVWATER 

Fuel Cladding: ALUM ALUM 
BOl HM Constituents: U-ALX U 

SOL Enrichment %: 19.83654568 101020 

Bumup Summary (MWd)' Basis for bumup used in estimate: 
fromSFD Estimated 

Nominal: 8.229.124 Nominal bumup caI_ed from ll1e heavy metal mass destroyed. 
Boundlng:1 I 16,458.248 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumup Multiplier Given Bumup Estimated EOl HMlGlven EOl HM 

Nominal: 1.13 1 1.011 
Bounding:1 2.27 ,

Reactor shutdown. core removal, storage, shiPping or other date conflrrmng that muciatlon ceased for fuel.
 

2Total bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdIMT).
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Fuel Radionuclide Inventory Worksheet 
I. ~ and Template WonnatioD Estimated 

Fuel Name: JRR-4 (JAPAN) 1Fuel decay start date: 1989 Canister usage: 
SNF ID #: 1070 Estimates as of: 2010 18"xl0' 

Fuel Unl1s & Oeser: 11 - ASSEMBLV Template: ATR (Ught Water, Alum., 60 to 100~'o, U) 0.31 
_vy Metal Mass: BOL:l.96kg : EOl=1.62kg 2Template Bumup(MWd): 367.2 
ROD Storage Site: SRS Template BOL_vy Metal Mass (MT): 0.00116689 

Template Decay Time' 20 years 

O. EstiJDates m x. x, b y. y, Gamma Sources
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 6.6313E-l0 323.975 647.951 O.ooE+OO 2.15E-07 4.30E-07 AV9· MeV 
Am-241 2.0060E-03 323.975 647.951 O.ooE+OO 6.50E-Ol 1.30E+OO 0.0150 6.840E+13 
Am-242m 4.2429E-07 323.975 647.951 O.ooE+OO 1.37E-04 2.75E-04 0.0250 1.422E+13 
Am-243 1.4899E-Q6 323.975 647.951 O.ooE+OO 4.83E-04 9.65E-04 0.0375 1.241E+13 
C-14 5.7135E-D9 323.975 647.951 O.ooE+OO l.85E-06 3.70E-06 0.0575 1.329E+13 
CI-36 1.3124E-32 323.975 647.951 O.ooE+OO 4.25E-30 8.50E-30 0.0850 8.029E+12 
Cm-243 1.6443E-07 323.975 647.951 O.ooE+OO 5.33E-05 1.07E-D4 0.1250 5.433E+12 
Cm-244 2.9330E-D5 323.975 647.951 O.ooE+OO 9.50E-03 1.90E-02 0.2250 6.928E+12 
Co-OO 5.3186E-Q6 323.975 647.951 O.ooE+OO 1.72E-03 3.45E-03 0.3750 3.016E+12 
Cs-l34 3.1563E-03 323.975 647.951 O.ooE+OO 1.02E+OO 2.05E+OO 0.5750 4.919E+13 
Cs-135 3.4477E-06 323.975 647.951 O.ooE+OO 1.12E-D3 2.23E-03 0.8500 8.316E+11 
Cs-137 2.0313E+OO 323.975 647.951 O.ooE+OO 6.58E+02 1.32E+03 1.2500 4.749E+ll 
Eu-l54 2.4S13E-02 323.975 647.951 O.ooE+OO 7.94E+OO 1.59E+Ol 1.7500 2.180E+l0 
Eu-155 4.8175E-D3 323.975 647.951 O.ooE+OO 1.56E+OO 3.12E+OO 2.2500 1.913E+06 
Fe-55 1.2397E-D4 323.975 647.951 O.ooE+OO 4.02E-D2 8.03E-02 2.7500 1.081E+06 
H-3 4.5697E-03 323.975 647.951 O.ooE+OO 1.48E+OO 2.96E+OO 3.5000 4.967E+03 
1-129 7.5300E-07 323.975 647.951 O.ooE+OO 2.44E-D4 4.88E-D4 5.0000 2.808E+02 
Kr-85 1.OS50E-Ol 323.975 647.951 O.ooE+OO 3.52E+Ol 7.03E+Ol 7.0000 3. 1ooE+Ol 
Np-237 9.5561E-06 323.975 647.951 O.ooE+OO 3.10E-03 6.19E-D3 11.0000 3.475E+OO 
Pa-231 2.0359E-D9 323.975 647.951 O.ooE+OO 6.60E-07 1.32E-Q6 
Pb-21 0 4.9728E-ll 323.975 647.951 O.ooE+OO 1.61E-OS 3.22E-OS 
Pm-147 4.8502E-02 323.975 647.951 O.ooE+OO 1.57E+Ol 3.14E+Ol 
Pu-238 1.8254E-D2 323.975 647.951 O.ooE+OO 5.91E+OO 1.18E+Ol 
Pu-239 4.2810E-04 323.975 647.951 O.ooE+OO 1.39E-Ol 2.77E-Dl 
Pu-240 2.4368E-D4 323.975 647.951 O.ooE+OO 7.89E-02 l.58E-Dl 
Pu-241 3.3415E-D2 323.975 647.951 O.ooE+OO 1.OSE+Ol 2.17E+Ol 
Pu-242 3.6329E-07 323.975 647.951 O.ooE+OO 1.18E-D4 2.35E-04 
Ra-226 2.2854E-l0 323.975 647.951 O.ooE+OO 7.40E-D8 1.48E-07 
Ra-228 1.2426E-14 323.975 647.951 O.ooE+OO 4.03E-12 8.05E-12 
Ru-l06 6.3589E-06 323.975 647.951 O.ooE+OO 2.06E-03 4.12E-D3 
Se-79 1.2933E-D5 323.975 647.951 O.ooE+OO 4.19E-03 8.38E-D3 
Sn-126 1.1574E-D5 323.975 647.951 O.ooE+OO 3.75E-03 7.50E-D3 
Sr-90 1.9248E+OO 323.975 647.951 O.ooE+OO 6.24E+02 1.25E+03 
Tc-99 4.2239E-D4 323.975 647.951 O.ooE+OO 1.37E-Dl 2.74E-Ol 
Th-229 5.0953E-12 323.975 647.951 O.ooE+OO 1.65E-D9 3.30E-09 
Th-230 4.1885E-oB 323.975 647.951 O.ooE+OO 1.36E-D5 2.71E-D5 
Th-232 1.9270E-14 323.975 647.951 O.ooE+OO 6.24E-12 1.25E-ll 
TI-2OS 4.6024E-D8 323.975 647.951 O.ooE+OO 1.49E-05 2.98E-D5 
U-232 1.2582E-D7 323.975 647.951 O.ooE+OO 4.OSE-D5 8.15E-05 Thennal Power 
U-233 2.5825E-D9 323.975 647.951 O.ooE+OO 8.37E-D7 1.67E-06 Nominal Heat Bounding 
U-234 l.8450E-D4 323.975 647.951 O.ooE+OO 5.98E-D2 1.20E-Dl Output HeatOU1pul 
U-235 -2.7235E-06 323.975 0.000 3.95E-03 3.07E-03 3.95E-D3 /WallS) (WallS) 
U-236 1.5493E-D5 323.975 647.951 O.ooE+OO 5.02E-D3 1.ooE-D2 7.72E+OO 1.54E+01 
U-238 -4.2851 E-D9 323.975 0.000 4.60E-D5 4.48E-05 4.60E-D5 Total Total 
V-90 1.9254E+OO 323.975 647.951 O.ooE+OO 6.24E+02 1.25E+03 
Other Radionuclides 6.27E+02 1.25E+03 
IlL Temolate ~ Summarv,lIum!InS<unma!Y. andCbed<s 
Template Selection Summary 

From SFD Used Basis lor Parameter Differences: 
Reactor Moderator: LIGHT WATER LlGHTWATER 

Fuel Clsddlng: ALUM ALUM 
BOL HM Cons1l1uenlS: U-ALX U 

SOL Enrichment %: 93.03204799 GO to 100 

Burnup Summary (MWd)' Basis for bumup used in estimate: 
From SFD Estimated 

Nominal:1 323.975 Nominal bumup calculated from the heavy metal mass destroyed. 
Boundlng:1 I 647.951 BoUnding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
BumUD MultiDlier Given Bumup Estimated EOL HMlGlven EOL HM 

Nominal: 0.52 I 1.011 
Bounding: 1.05 ,

Reactor shutdovvn, core removal, storage, stupptng or other date conflnntng that madiatlon ceased for fuel. 

~otal bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdIMT). 
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Fuel Radionuclide Inventory Worksheet 
J. Fudsnd Templatelnformlltion Estimated 

Fuel Name: JRR-4 (JAPAN) 1Fuel deeay start date: 1989 Canister usage: 
SNF 10 #: 1071 Estimates as of: 2010 18"x10' 

Fuel Units & Dascr: 47 - ASSEMBLY Template: ATR (Ught Water, Alum.• 60 to 100%, U) 1.96 
Heavy Metal Mass: BO~47.00kg ; EO~.65kg 'Template Bumup(MWd): 367.2 
ROO 510'_ SIte: SRS Template BOl Heavy Metal Mass (MT): 0.00116689 

Template Decay Time' 20 years 
U. Estimates m x" x. b y" y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Invenlories(Ci) Group (bounding) 
Ac-227 6.6313E-l0 2,221.045 4,442.089 O.ODE+OO 1.47E-06 2.95E-06 Avg. MeV 
Am-241 2.0060E-Q3 2,221.045 4,442.089 O.ODE+OO 4.46E+OO 8.91E+OO 0.0150 4.689E+14 
Am-242m 4.2429E-07 2,221.045 4,442.089 O.ODE+OO 9.42E-04 1.88E-03 0.0250 9.751E+13 
Am-243 1.4699E-06 2,221.045 4,442.089 O.ODE+OO 3.31E-03 6.62E-03 0.0375 8.505E+13 
C-14 5.7135E-09 . 2,221.045 4,442.089 O.ODE+OO 1.27E-Q5 2.54E-05 0.0575 9.109E+13 
CI-36 1.3124E-32 2,221.045 4,442.089 O.ODE+OO 2.91E-29 5.83E-29 0.0850 5.504E+13 
Cm-243 1.6443E-Q7 2,221.045 4,442.089 O.ODE+OO 3.65E-Q4 7.30E-Q4 0.1250 3.725E+13 
Cm-244 2.9330E-05 2,221.045 4,442.089 O.ODE+OO 6.51E-02 1.30E-Q1 0.2250 4.750E+13 
Co-60 5.3186E-Q6 2,221.045 4,442.089 O.ODE+OO 1.18E-02 2.36E-02 0.3750 2.087E+13 
Cs-l34 3.1563E-03 2,221.045 4,442.089 O.ODE+OO 7.01E+OO 1.40E+01 0.5750 3.373E+14 
Cs-135 3.4477E-Q6 2,221.045 4,442.089 O.ODE+OO 7.86E-03 1.53E-02 0.8500 5.701E+12 
Cs-137 2.0313E+OO 2,221.045 4,442.089 O.ODE+OO 4.51E+03 9.02E+03 1.2500 3.256E+12 
EU-154 2.4513E-02 2,221.045 4,442.089 O.ODE+OO 5.44E+Ol 1.09E+02 1.7500 1.495E+11 
Eu-155 4.8175E-03 2,221.045 4,442.089 O.ODE+OO 1.07E+01 2.14E+Ol 2.2500 1.311E+07 
Fe-55 1.2397E-04 2,221.045 4,442.089 O.ODE+OO 2.75E-Ol 5.51E-Ql 2.7500 7.410E+06 
H-3 4.5697E-03 2,221.045 4,442.089 O.ODE+OO 1.01E+Ol 2.03E+Ol 3.5000 3.412E+04 
1-129 7.5300E-Q7 2,221.045 4,442.089 O.ODE+OO 1.67E-03 3.34E-Q3 5.0000 1.953E+03 
K,-85 1.0850E-Ol 2,221.045 4,442.089 O.ODE+OO 2.41E+02 4.82E+02 7.0000 2.158E+02 
Np-237 9.5561E-Q6 2,221.045 4,442.089 O.ODE+OO 2.12E-02 4.24E-Q2 11.0000 2.419E+01 
Pa-231 2.0359E-Q9 2,221.045 4,442.089 O.ODE+OO 4.52E-06 9.04E-06 
Pb-21 0 4.9728E-ll 2,221.045 4,442.089 O.ODE+OO 1.10E-Q7 2.21E-07 
Pm-147 4.8502E-02 2,221.045 4,442.089 O.ODE+OO 1.08E+02 2.15E+02 
Pu-238 1.8254E-02 2,221.045 4,442.089 O.ODE+OO 4.05E+Ol 8.11E+Ol 
Pu-239 4.2810E-04 2,221.045 4,442.089 O.ODE+OO 9.51E-Ol 1.90E+OO 
Pu-240 2.4368E-Q4 2,221.045 4,442.089 O.ODE+OO 5.41E-Ol 1.08E+OO 
Pu-241 3.3415E-02 2,221.045 4,442.089 O.ODE+OO 7.42E+Ol 1.46E+02 
Pu-242 3.6329E-Q7 2,221.045 4,442.089 O.ODE+OO 8.07E-Q4 1.61E-Q3 
Ra-226 2.2854E-l0 2,221.045 4,442.089 O.ODE+OO 5.08E-Q7 1.02E-06 
Ra-228 1.2426E-14 2.221.045 4,442.089 O.ODE+OO 2.76E-11 5.52E-ll 
RU-l06 6.3589E-06 2.221.045 4,442.089 O.ODE+OO 1.41E-Q2 2.82E-02 
5e-79 1.2933E-OS 2,221.045 4,442.089 O.ODE+OO 2.87E-Q2 5.74E-02 
5n-126 1.1574E-05 2,221.045 4,442.089 O.ODE+OO 2.57E-Q2 5.14E-Q2 
5r-90 1.9248E+OO 2,221.045 4,442.089 O.ODE+OO 4.28E+03 8_55E+03 
Tc-99 4.2239E-Q4 2,221.045 4,442.089 O.ODE+OO 9.38E-Ol 1.88E+OO 
Th-229 5.0953E-12 2,221.045 4,442.089 O.ODE+OO 1.13E-08 2.26E-08 
Th-230 4.1885E-08 2,221.045 4,442.089 O.ODE+OO 9.30E-Q5 1.86E-04 
Th-232 1.9270E-14 2,221.045 4,442.089 O.ODE+OO 4.28E-l1 8.56E-ll 
Tl-208 4.6024E-Q8 2,221.045 4,442.089 O.ODE+OO 1.02E-Q4 2.04E-Q4 
U-232 1.2582E-07 2,221.045 4,442.089 O.ODE+OO 2.79E-Q4 5.59E-04 Thermal Powe' 
U-233 2.5825E-Q9 2,221.045 4,442.089 O.ODE+OO 5.74E-06 1.15E-Q5 Nominal Heat Bounding 
U-234 1.8450E-Q4 2,221.045 4,442.089 O.ODE+OO 4.10E-Ol 8.20E-Ql Output Heat Output 
U-235 -2.7235E-Q6 2,221.045 0.000 2.03E-Q2 1.43E-02 2.03E-Q2 /Wattsl /Wattsl 
U-236 1.5493E-Q5 2,221.045 4,442.089 O.ODE+OO 3.44E-02 6.88E-Q2 S.29E+01 1.06E+42 
U-238 -4.2851E-Q9 2,221.045 0.000 1.26E-02 1.26E-Q2 1.26E-Q2 Total Total 
Y-90 1.9254E+OO 2,221.045 4,442.089 O.ODE+OO 4.28E+03 8.55E+03 
Other Radionudides 4.30E+03 8.59E+03 
;JU. TemPIllte ~ Sumnlar.v,il_ llndChecl<s ; ". 
Template 5eIection SummarY 

FromSFD ~ Basis fo, Paramete, Differences: 
Reactor Moderator: UGHTWATER UGHTWATER This Template was used for the following reasons: 

Fuel Cladding: ALUM ALUM Th~ luel matches ATR Template on atl but one panuneter (enrietlmenl) making ATR e reasonable 
SOL HM Constituents: U3S12 U maletl. 

SOL enrichment 0/.: 20 60 to 100 

Bumup Summarv (MWd) Basis for bumup used in estimate: 
From 5FO Estimated 

Nominal: 2,221.045 Nominal bumup calculated trom!he heavy melat mass destroyed. 
Boundlng:1 I 4,442.089 Bounding bumup assumed 10 be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumup Multiplier Given Bumup Estimated EOl HMlGiven EOl HM 

Nominal: 0.15 1 1.001 
Bounding:1 0.30 ,

Reactor shutdown. core removal, storage, shipping or other date conflnmng that Irradiation ceased for fuel.
 

2Total bumup for all fuel associated with this worksheet must be divk:led by BOL heavy metal mass to get specific bumup values (MWdIMT).
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Fuel Radionuclide Inventory Worksheet 

ll,~FuelandT~leIaI~~~ Estimated 
Fuel Name: JRR-4 (JAPAN) 1Fuel decay start date: 1989 Canister usage: 

SNFID#: 505 Estimates as of: 2010 18"xl0' 
Fuel Units & llescr: 43 - ASSEMBLY Template: ATR (ught Water, Alum., 60 to 100%, U) 1.19 
_vy Metal Mass: BOL=7.68k9 ; EOl=6.34k9 'Template Bumup(MWd):
 367.2 
ROO Storage Site: SRS Template BOL _vy Metal Mass (MT):
 0.00116689
 

Template Decay Time'
 20 ye...
 
;n.E$dmates m x, Xb b y, Yb Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 6.6313E-l0 1,266.449 2,532.898 O.ooE+OO 8.40E-07 l.68E-06 Avg.MeV 
Am-241 2.0060E-03 1.266.449 2,532.898 O.ooE+OO 2.54E+OO 5.OSE+OO 0.0150 2.674E+14 
Am-242m 4.2429E-07 1,266.449 2,532.898 O.OOE+OO 5.37E-<l4 1.07E-03 0.0250 5.560E+13 
Am-243 1.4899E-06 1,266.449 2,532.898 O.ooE+OO 1.89E-Q3 3.77E-03 0.0375 4.850E+13 
C-14 5.7135E-09 1,266.449 2,532.898 O.OOE+OO 7.24E-06 1.45E-05 0.0575 5.194E+13 
CI-36 1.3124E-32 1,266.449 2,532.898 O.ooE+OO 1.66E-29 3.32E-29 0.0850 3.139E+13 
Cm-243 1.6443E-07 1,266.449 2,532.898 O.ooE+OO 2.OSE-<l4 4.16E-04 0.1250 2.124E+13 
Cm-244 2.9330E-05 1,266.449 2.532.898 O.ooE+OO 3.71E-02 7.43E-02 0.2250 2.708E+13 
Co-60 5.3186E-06 1,266.449 2,532.898 O.OOE+OO 6.74E-03 1.35E-Q2 0.3750 1.179E+13 
Cs·l34 3.1563E-03 1.266.449 2.532.898 O.ooE+OO 4.ooE+OO 7.99E+OO 0.5750 1.923E+14 
Cs-135 3.4477E-oB 1,266.449 2,532.898 O.OOE+OO 4.37E-03 8.73E-Q3 0.8500 3.251E+12 
CS-137 2.0313E+OO 1.266.449 2,532.898 O.OOE+OO 2.57E+03 5.15E+03 1.2500 1.857E+12 
Eu-l54 2.4513E-02 1,266.449 2,532.898 O.OOE+OO 3.10E+Ol 6.21E+Ol 1.7500 8.522E+l0 
EU-155 4.8175E-03 1,266.449 2,532.898 O.ooE+OO 6.10E+OO 1.22E+Ol 2.2500 7.476E+06 
Fe-55 1.2397E-04 1.266.449 2,532.898 O.ooE+OO 1.57E-Ol 3.14E-Ol 2.7500 4.225E+06 
H-3 4.5697E-Q3 1,266.449 2,532.898 O.ooE+OO 5.79E+OO 1.16E+Ol 3.5000 1.942E+04 
1-129 7.5300E-07 1,266.449 2,532.898 O.OOE+OO 9.54E-04 1.91E-03 5.0000 1.098E+03 
Kr-85 1.0850E-Ol 1,266.449 2,532.898 O.OOE+OO 1.37E+02 2.75E+02 7.0000 1.212E+02 
Np-237 9.5561E-oB 1,266.449 2,532.898 O.ooE+OO 1.21E-02 2.42E-Q2 11.0000 1.358E+Ol 
Pa-231 2.0359E-09 1,266.449 2,532.898 O.ooE+OO 2.58E-06 5.16E-06 
Pb-210 4.9728E-ll 1,266.449 2,532.898 O.ooE+OO 6.30E-OS 1.26E-07 
Pm-147 4.8502E-02 1,266.449 2,532.898 O.OOE+OO 6.14E+Ol 1.23E+02 
Pu-238 1.8254E-Q2 1,266.449 2,532.898 O.ooE+OO 2.31E+Ol 4.62E+Ol 
Pu-239 4.2810E-04 1,266.449 2,532.898 O.ooE+OO 5.42E-Ol 1.OSE+OO 
Pu-240 2.4368E-04 1,286.449 2,532.898 O.ooE+OO 3.09E-Ql 6.17E-Ol 
Pu-241 3.3415E-Q2 1,266.449 2,532.898 O.OOE+OO 4.23E+Ol 8.46E+Ol 
PU-242 3.6329E-Q7 1,266.449 2,532.898 O.ooE+OO 4.60E-<l4 9.20E-04 
Ra-226 2.2854E-l0 1,266.449 2,532.898 O.ooE+OO 2.89E-07 5.79E-07 
Ra-228 12426E-14 1,266.449 2,532.898 O.ooE+OO 1.57E-l1 3.15E-ll 
Ru-l06 6.3589E-oB 1,266.449 2,532.898 O.ooE+OO 8.05E-Q3 1.61E-02 
8e-79 1.2933E-Q5 1,266.449 2,532.898 O.ooE+OO 1.64E-02 3.28E-02 
8n-126 1.1574E-Q5 1,266,449 2,532.898 O.ooE+OO 1.47E-02 2.93E-Q2 
8r-90 1.9248E+OO 1,266.449 2,532.898 O.ooE+OO 2.44E+03 4.88E+03 
Te-99 4.2239E-<l4 1,266.449 2,532.898 O.OOE+OO 5.35E-Ol 1.07E+OO 
Th-229 5.0953E-12 1,266.449 2,532.898 O.ooE+OO 6.45E-Q9 1.29E-oB 
Th-230 4.1885E-oB 1,266.449 2,532.898 O.OOE+OO 5.30E-05 1.06E-<l4 
Th-232 1.9270E-14 1,266.449 2,532.898 O.ooE+OO 2.44E-ll 4.88E-ll 
TI-208 4.6024E-OS 1,266.449 2,532.898 O.ooE+OO 5.83E-Q5 1.17E-<l4 
U-232 1.2582E-Q7 1,266.449 2,532.898 O.ooE+OO 1.59E-04 3.19E-04 Thermal Power 
U-233 2.5825E-09 1,288.449 2,532.898 O.ooE+OO 3.27E-oB 6.54E-oB Nominal Heat Bounding 
U-234 1.6450E-04 1,266.449 2,532.898 O.OOE+OO 2.34E-Ol 4.67E-Ol Output Heat Output 
U-235 -2.7235E-oB 1,266.449 0.000 1.54E-Q2 1.20E-Q2 1.54E-Q2 /Watts) /Watts) 
U-236 1.5493E-05 1,266.449 2,532.898 O.OOE+OO 1.96E-Q2 3.92E-02 3.02E+Ol 6.04E+Ol 
U-238 -4.2851 E-09 1,266.449 0.000 1.80E-04 1.74E-04 1.80E-04 Total Total 
V-90 1.9254E+OO 1,266.449 2,532.898 O.OOE+OO 2.44E+03 4.88E+03 
Other Radionuelldes 2.45E+03 4.90E+03 
im,t.llQlIate~$lnl""I':Y.·QQl'Il.P~I':Y.autl(;~* ; \ ">{.
Template Selection Summary 

FromSFD Used Basis lor Parameter Differences: 
_Moderator: UGHTWATEA UGHTWATER 

Fuel Cladding: ALUM ALUM 
BOL HM Constituents: U-ALX U 

BOL Enrichment %: 93.03204799 60 to 100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nominal: 1,266.449 Nominal bumup calculated from the heavy metal mass destroyed. 
Boundlng:1 I 2.532.898 Bounding bumup assumed to be twice nominal bumup. 

Checks 
Estimatad Bumupl 

Bumup Muttiplier Given Bumup Estimated EOL HMlGlven EOL HM 
Nominal: 0.52 I 1.011 

Boundlng:1 1.05 
1Reactor shutOOvm, core removal, storage, shipping or other date confmnmg that Irrachalion ceased for fuel.
 

2Total bumup for all fuel associated Yotith this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdlMT).
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IFuel Radionuclide Inventory Worksheet 

I. Fuel and Templalo1 Inf~n Estimated 
Fuel Name: KEMA 1Fuel decay start date: 1979 Canister usage:
 

SNFID#: 861 Estimates as 01: 2010 18"xl0'
 
Fuel Units & Oeser: 14 - CANISTER OF SCRAP Template: LWBR (Ught Water, Zirc, 60 to 100%, Th and U) 1.00 
Heavy Metal Mass: BOl=243.78kg ; EOl=243.76kg "emplate Bumup(MWd): 10269.14 
ROD Storage Sib: INEEL Template BOL Heavy Metal Mass (MT): 0.45991251 

Template Decay Time' 25 years 
n. Estimates m b Yo Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 8.3425E-05 27.249 54.497 O.ooE+OO 2.27E-Q3 4.55E-03 Avg. MeV 
';AC'm'-'_"24';'1;----------;;-2.'''2Oc38;c7;;Eo--O4~-----2;c7;'.2~4;;9;--------;:5"'4"'";.4c:;9;-'7---~0"'.ooE+OO----6.10~E=--~03~----=1"'.2='2~Eo--0;:20'-----1f--=0.O:Ol.::50~-----,5c-.96"'3E+12 

Am-242m 1.5512E-Q6 27.249 54.49i----0.OOE+oo 4.23E-OS 8.45E-Q5 0.0250 1.178E+12 
';A.=:m:--~2430~~-------;;3':;.1~1-;;8~lE=---;;0c:;7------;;-27"'.~24-;:9;---------;54~.4;;9C-;7,------'0""'.ooE+OO 8.50E-06 1.70E-Q5 0.0375 1.011E+12 
C-14 9.2539E-Q5 27.249 54.497 O.OOE+OO 2.52E-03 5.04E-03 0.0575 1.100E+12 
-;C""I--;;38;O----------~1."'8~103:;;;;:EO-;-06~----2;c7"'.2"'4c:;9,--------;5'"'4"'.4;;;9""7----;;0"'.ooE+OO 4.93E-05 9.87E-05 0.0850 6.989E+l1 
Cm-243 3.9020E-07 27.249 54.497 O.ooE+OO 1.06E-OS 2.13E-05 0.1250 4.479E+ll 
-;C"'m'--2;c44~---------;;-2."'07~4;;2"'EO-;-0"'5,--------;2;c7"'.2"'4c:;9-----;54~.4;;;9;-..;7---""0."'00E+OO 5.65E-04 1.13E-Q3 0.2250 6.241E+l1 
Co-6O 3.2554E-03 27.249 54.497 O.OOE+OO 8.87E-02 1.77E-Ql 0.3750 2.532E+ll 
-;C"s'--1;;34~-------"'7';:.38;;;;;,23"'E=--Q4~------;;-27"'.;c24-;:9;---------;54~.497---·0.00E+OO 2.01E-02 4.02E-Q2 0.5750 3.828E+12 
CS-l35 2.8639E-Q5 27.249 54.497 O.OOE+OO 7.80E-Q4 1.56E-Q3 0.8500 7.574E+l0 
-;C"S'-:-1;-;37~------·-71."'880~9;;Eo-+OO~------;;-27"'.;c24-;:9;---------;54~.4;;9;~7"-- O.ooE+OO 5.07E+Ol 1.01 E+02 1.2500 4.791E+l0 
Eu-l54 1.9262E-02 27.249 54.497 O.ooE+OO 5.25E-Ol 1.05E+OO 1.7500 4.569E+09 

""E"'u-;-l-;05-:C5-------;;2.""67"'2"'1"'EO-;-0"'3;-----;2;c7"'.2"'4"'9-----;5'"'4c-.4·"'9i ---o.ooE+oo 7.28E-02 1.46E-Ql 2.2500 1.854E+05 
Fe-55 3.3099E-Q5 27.249 54.497 O.OOE+oo 9.02E-Q4 1.80E-03 2.7500 2.944E+l0 
-;-H~-3~'------------;:3:".7;;2"'96"E=--Q-;:;;-3------:;:2"7."'2-;-490'--------54~.4-;;,97 O.OOE+oo 1.02E-Ol 2.03E-Ol 3.5000 6.749E+02 
1-129 1.5853E-Q6 27.249 54.497 o.OOE+OO 4.32E-Q5 8.64E-05 5.0000 2.031E+02 
-;:K"'r-';;85:;c-----------O-l':;.1"'95"'8;;;Eo--Q~1------;;-27"'.;c24-;:9;---------;54~.4;;9;.;7,----~-;0;;';.OOE+OO 3.26E+OO 6.52E+OO 7.0000 1.357E+Ol 
Np-237 1.2513E-07 27.249 54.497 O.ooE+OO 3.41E-Q6 6.82E-Q6 11.0000 9.047E-ol 
~P"'a--:;2::;:3;;1-------"'1.~20"'1"'7"'E_;-04=-=-------'2=7:=:.2:_:4::;9----_;54'7c.4",9;;.7 ",0.",ooE+oo 3.2~7:",Eo-;-0",3:-___;6;c.5o::5",Eo-;-0",3:---I1
Pb-210 1.1939E-OB 27.249 54.497 O.ooE+OO 3.25E-Q7 6.51E-07 
-;OPc:m:"-1;':4~7,---------3;c."'68~lc~9"'E-;-0;;;3:-----c2~7;:;.2"4"'9-----;54~.4"'9:;7----;CO.:;;ooE+OO 1.00::-;Eo--Q='1'--------'2;:.~01-;Eo--0='1:--I1 

-=P"'U-=:-2"'38~-------4:;:.~59;:5~3'=E'-'-Q4~------'2=7:=:.2C"4"'9----'-'54c:::.4~9.7 O.OOE+OO 1.25E-Q2 2.50E-02 
Pu-239 2.7529E-Q5 27.249 54.497 O.OOE+OO 7.50E-Q4 1.50E-03 
~P~U--:;2"'40=---------71.-:::61O:;84~E-;-OS::=--------c2=7:=:.2:-:4::;9-----;5:.:4'c.4"'9·"7---"'0."'ooE+OO 4.4~lc;Ec--04;;-;------'8"'.8;;;2=Eo--Q4~-il 

~P~U-:;-2:.:4;;1----_--2~.,,37o-;80~E_;-0"'3----_c2=7:=:.2:_:4::;9----_;54'7c.4"'9;;.7----0~.ooE+OO 6.46::;Ec--0=2O-__,-:1",.30~Eo_-0",lO----j1 
~P"'U-=:-2::=472-------4:::.cOB:,"'2=1-=E_;-OB"'--------'2=7:=:.2C"4"'9----'-'54c:::.4~9~7 O.OOE+OO 1.1~1:-=E_;-Q6::=--------o2".:2~2==E_;-Q6::=-----I1 
Ra-226 1.4471E-Q8 27.249 54.497 O.OOE+OO 3.94E-Q7 7.89E-07 
Ra-228 4.5651E-Q6 27.249 54.497 O.OOE+OO 1.2,o4=E--:;04'=---__---"'2"'.4'=9=-E--:;04'=-------j1
Ru-1OB 3.8971E-Q8 27.249 54.497 O.ooE+OO 1.06E-06 2.12E-Q6
-;;S:::e--=7"'9=--------3"'.54~1~7E=--Q5.;;;;-------'2;c7:=:.2:-:4"'9----54~.4~9i---o.ooE+oo 9.6:"S=-E-""04=----c1;c.9"'3"'EO-;-Q"'3,-----i1 
Sn-126 3.9848E-OS 27.249 54.497 O.ooE+OO 1.09E-03 2.17E-03 
~S::-r-.;;90~------,____1;;:.8~940~"'E+OO~'-------_c2~7;:;.2,,4"'9-----;54~.4"'9~7 ;cO.",oo~E+OO 5.16E+Ol 1.03E+02 
Tc-99 3.2534E-04 27.249 54.497 O.ooE+OO 8.87E-Q3 1.77E-02 
~Th'='-.;:22~9~------_-4~.~683~9"'E-;-Q5;;;-------c2~7;:;.2,,4"'9-----;54~.4"'9~7 ;cO.",00:E+OO 1.28E-03 2.55E-Q3
Th-230 1.0322E-Q6 27249 54.497 O.ooE+OO 2.81 E-Q5 5.63E-Q5 
Th-232 -9.0328E-Q8 27.249 0.000 2.57E-Q2 2.57E-Q2 2.57E-Q2
"'n~-~2OB~-------71.'=5==386=E~-Q~2'-------2=7~.2='4"'9'-------~5~4~497 O.ooE+OO 4.19E-Ol 8.38E-Ql 
U-232 4.1639E-Q2 27.249 54.497 O.ooE+OO 1.13E+OO 2.27E+OO Thermal Power 
U-233 -3.3244E-Q3 27.249 0.000 8.66E+Ol 8.6~~5~E='+O=-1---"'8".66~E:-'+O"'1c---_IINominal Heat Bounding
U-234 8.1769E-Q4 27.249 54.497 O.ooE+OO 2.23E-Q2 4.46E-Q2 Output lieatOUlput 
U-235 5.7813E-Q8 27.249 54.497 1.77E-OS 1.93E-Q5 2.09E-OS /Watts) /Watts) 
U-236 1.3273E-Q7 27.249 54.497 O.ooE+OO 3.62E-06 7.23E-Q6 3.40E+OO 4.28E+OO 
U-238 -3.1121E-l0 27.249 0.000 1.13E-Q5 1.13E-Q5 1.13E-OS Total Total 
-iY"'-90"=:-=====--__1....,.8"'940=E"'+OO= 2"'7"'.2"'4"'9 :!:.54".4"..97 O.ooE+OO 5.16E+Ol 1.03E+02 
Other Radionuclides 5.61 E+Ol 1.12E+02 
Ill.T.mpIa~SeIeetioo S_ry, lkmlIJ ,andCbedi9 
Template selection Summary 

From SFD Used Basis for Parameter Differences: 
Reactor Moderator:t--_l_IG,-:HT=W"A",T~E.A_---t_~U_GHT=W:;;A:;-T"E'_A IThiS Template was used.Of the following reasons: 

Fuel Claddlr.g: NONE ZIRe This luel malches on all pmamete.. except dadding. 

BO;O~=:..:.":':J-----89;;;ThO;-:.8"9~~:;U;;:0;:::a;;--+------;;:;;-::ta:::;~;:a::~--I 

BumupSumma~(MWd)< Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal:1t +_1 2:::7".2:-:;4:019 Nominal bumup calculat9d1rom the hsavy "",tal mass destroyed. 
Bounding:1 I 54.497 Bouncting bumup assumed to be twice nominal bumup. 

Checks 
Estimated Bumupl 

Bumup Multiplier Given Bumup Estima1ed EOL HMlGlven EOL HM 
Nominal: 0.01 1 1.001 

Boundlng:1 0.01 ,
Reactor shutdown, core removal, storage. shipping or other date confirming that madiatlOn ceased for fuel. 

2Total bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdIMT). 
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Fuel Radionuclide Inventory Worksheet 

I. Fuel and Te!JIIllale lnfonnalion Estimated 
Fuel Name: KURR (JAPAN) 1Fuel decay start date: 2006 Canister usage: 

SNFID#: 601 Estimates as 01: 2010 18"xl0' 
Fuel Units & Ilescr: 240 - 18 CURVED PLATES Template: ATR (Ught Water, Alum., 60 to 100%, U) 6.67 
Heavy Metal Ma••: BOL=40.82k9 ; EOl.=33.48k9 "Template Bumup(MWd): 367.2
 
ROD Storage SlIe: SRS Template BOL Heavy Metal Mas. (MTI: 0.00116689
 

Template Decay Time' 5 years 
B. Estimates m x" Xb b y" Yb Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonsfsec 

Radionuclide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 1.4545E-10 6,954.910 13,909.821 O.OOE+OO 1.01E-06 2.02E-06 AV9. MeV 
Am-241 1.II90E-03 6,954.910 13,909.821 O.OOE+OO 7.78E+OO 1.56E+Ol 0.0150 2.684E+15 
Am-242m 4.5425E-07 6,954.910 13,909.821 O.OOE+OO 3.16E-03 6.32E-03 0.0250 5.781E+14 
Am-243 1.4921E-06 6,954.910 13,909.821 O.OOE+OO 1.04E-02 2.08E-02 0.0375 5.335E+14 
C-14 5.7244E-D9 6,954.910 13,909.821 O.OOE+OO 3.98E-05 7.96E-05 0.0575 5.246E+14 
CI-36 1.3124E-32 6,954.910 13,909.821 O.OOE+OO 9.13E-29 1.83E-28 0.0850 3.344E+14 
Cm-243 2.3676E-07 6,954.910 13,909.821 O.OOE+OO l.65E-03 3.29E-D3 0.1250 2.896E+14 
Cm-244 5.2042E-05 6,954.910 13,909.821 O.OOE+OO 3.62E-Ol 7.24E-Dl 0.2250 2.834E+14 
Co-GO 3.82OSE-05 6,954.910 13,909.821 O.OOE+OO 2.66E-Ol 5.31E-Ol 0.3750 1.372E+14 
Cs-l34 4.8693E-Ol 6,954.910 13,909.821 O.OOE+OO 3.39E+03 6.77E+03 0.5750 1.885E+15 
Cs-135 3.4477E-{j6 6,954.910 13,909.821 O.OOE+OO 2.40E-D2 4.80E-02 0.8500 2.639E+14 
Cs-137 2.8731E+OO 6,954.910 13,909.821 O.OOE+OO 2.00E+04 4.00E+04 1.2500 4.910E+13 
Eu-l54 8.2053E-02 6,954.910 13,909.821 O.OOE+OO 5.71E+02 1.14E+03 1.7500 2.059E+12 
Eu-155 3.9134E-02 6,954.910 13,909.821 O.OOE+OO 2.72E+02 5.44E+02 2.2500 4.319E+12 
Fe-55 6.7429E-D3 6,954.910 13,909.821 O.OOE+OO 4.69E+Ol 9.38E+Ol 2.7500 2.485E+l0 
H-3 1.0599E-D2 6,954.910 13,909.821 O.OOE+OO 7.37E+Ol 1.47E+02 3.5000 2.757E+09 
1-129 7.5300E-D7 6,954.910 13,909.821 O.OOE+OO 5.24E-D3 1.05E-02 5.0000 8.240E+03 
Kr-SS 2.SS95E-Dl 6,954.910 13,909.821 O.OOE+OO 1.99E+03 3.98E+03 7.0000 9.188E+02 
Np-237 9.5479E-{j6 6,954.910 13,909.821 O.OOE+OO 6.64E-02 l.33E-Dl 11.0000 1.036E+02 
Pa-231 8.9297E-l0 6,954.910 13,909.821 O.OOE+OO 621E-06 1.24E-D5 
Pb-210 3.7809E-12 6,954.910 13,909.821 O.OOE+OO 2.62E-OS 5.23E-{)8 
Pm-147 2.5452E+00 6,954.910 13,909.821 O.OOE+OO 1.77E+04 3.54E+04 
Pu-238 2.0550E-D2 6,954.910 13,909.821 O.OOE+OO 1.43E+02 2.86E+02 
Pu-239 4.2838E-D4 6,954.910 13,909.821 O.OOE+OO 2.98E+OO 5.96E+OO 
Pu-240 2.4401 E-D4 6,954.910 13,909.821 O.OOE+OO 1.70E+OO 3.39E+OO 
Pu-241 6.8764E-02 6,954.910 13,909.821 O.OOE+OO 4.78E+02 9.56E+02 
Pu-242 3.6329E-D7 6,954.910 13,909.821 O.OOE+OO 2.53E-D3 5.05E-D3 
Ra-226 3.8045E-ll 6,954.910 13,909.821 O.OOE+OO 2.65E-07 5.29E-D7 
Ra-228 2.9902E-15 6,954.910 13,909.821 O.OOE+OO 2.OSE-ll 4.16E-ll 
Ru-l06 1.9055E-Dl 6,954.910 13,909.821 O.OOE+OO 1.33E+03 2.65E+03 
5e-79 1.2936E-D5 6,954.910 13,909.821 O.OOE+OO 9.00E-D2 1.80E-Dl 
5n-126 1.1574E-D5 6,954.910 13,909.821 O.OOE+OO 8.05E-02 1.61E-Dl 
5r-90 2.7505E+OO 6,954.910 13,909.821 O.OOE+OO 1.91E+04 3.83E+04 
Te-99 4.2239E-04 6,954.910 13,909.821 O.OOE+OO 2.94E+OO 5.88E+OO 
Th-229 1.8848E-12 6,954.910 13,909.821 O.OOE+OO 1.31E-{)8 2.62E-OS 
Th-230 1.7042E-{)8 6,954.910 13,909.821 O.OOE+OO 1.19E-D4 2.37E-04 
Th-232 7.8132E-15 6,954.910 13,909.821 O.OOE+OO 5.43E-ll 1.09E-l0 
TI-2OS 4.4083E-OS 6,954.910 13,909.821 O.OOE+OO 3.06E-D4 6.13E-D4 
U-232 1.3151E-D7 6,954.910 13,909.821 O.OOE+OO 9.15E-D4 1.83E-D3 Thennal Power 
U-233 1.9564E-D9 6,954.910 13,909.821 O.OOE+OO 1.36E-06 2.72E-06 Nominal Heat Bounding 
U-234 1.8371E-04 6,954.910 13,909.821 O.OOE+OO 1.28E+OO 2.56E+OO Output HeatOulput 
U-235 -2.7235E-{j6 6,954.910 0.000 8.22E-D2 6.33E-D2 8.22E-02 (Watts) (Watts) 
U-236 1.5493E-D5 6,954.910 13,909.821 O.OOE+OO I.OSE-Ol 2.16E-Dl 3.53E+02 7.05E+02 
U-238 -4.2851 E-09 6,954.910 0.000 9.36E-D4 9.07E-04 9.36E-D4 Total Total 
Y-90 2.7505E+OO 6,954.910 13,909.821 O.OOE+OO 1.91E+04 3.83E+04 
Other Radionuelides 3.58E+04 7.15E+04 
m. Temolak 8ele!Ition SummaO'i. .IIndChed<s 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: UGHTWATER LIGHT WATER 

Fuel Cladding: ALUM ALUM 
BOL HM Constituents: U-ALX U 

BOL Enrichment %: 93.1749132 60 to 100 

Bumup Summary (MWd)< Basis for burnup used in estimate: 
From SFD Estimated 

Nomlnal:1 6.954.910 Nominal bumup calculated from the heavy metal mass destroyed. 
Bounding:1 I 13.909.821 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
BumuD MuIliDlier Given Bumup Estimated EOL HMlGlven EOL HM 

Nominal: 0.54 I 1.Q11 
Bounding: 1.08 ,

Reactor shutdown. core removal, stomge, shipping or other date confnmlng thalmadiatlon ceased for fuel. 

~otal bumup for all fuel associated Mth this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdlMT). 
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Fuel Radionuclide Inventory Worksheet 
J. Fuel and Template lJlformatlon Estimated 

Fuel Nama: LOFT CENTER FUEL MODULE (AI ,A2,A3,Fl) 'Fuel cleeay start date: 1975
 Canister usage: 
SNFID#: 127 Estimates as of: 2010
 18"xl0' 

Fuel UnI1s & Oeser: 4 - 15 X 15 ROD ARRAY Template: PWR (Ught Water. Zirc, 0 to 5~o, U)
 4.00 
Heavy Metal Mas>: BOl=814.00kg ; EOL=813.29kg 'Template Bumup(MWd): 61.92 
ROD Storage Sib: INEEL Template BOL Heavy Melal Ma•• (MT): 0.00176911 

Template Decay Time· 35 years 
n. Estimates m b y" y. Gamma Sources 

Photon Total 
CilMWd From Nominal Sounding Fuel Initial Activity Nominal Fuel Sounding Fuel Energy Photons/sec 

Radionuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (ei) Inventories(Ci) Inventories(Ci) Group (bounding) 
:;A'::e-:";2;';27:.. -'8".77~5"'8E:=_-_;;1:;_0----"'8O~3"'.4o;l"'9'----~1"" ,3CE5",8.~721 O.ooE+OO 7.05E-07 1.19E-06 Avg. Me~V --==:=-= 
-';~C::c.:";:7.~"=m::----~---:::~.:::·~,,~=:2"'~=-:,,~~-----';~"'03~::-o~~:-----..:~":;sa:~58~:~}~~----g:~~:: ~..~~'"'~=-~~~----:;~:-=;..:.~~~~ ~~~: ~:~~n 
-oA""mo_-~24-"3'---------..:;c6.=.::2,,565~E=--;;,04~---__';8O~3:..;.4_o1~9---_;1C':,3",5",8:==.721 O.ooE+OO 5.03E-Ol 8.50E-Ol 0.0375 1.406E+13
 
-::C,,--:o14-=- --;4-=.7,,90~1"'E=_-=:05=_---__';8O=3"'.4,,1"'9~----..:1"',3~58~.7o:2-cl~----..:0,-"'.ooE+oO 3.85E-D2 6.51 E-02 0.0575 1.625E+13
 
~CCC::lm-c-~2;;-43;;;--------8;;-'.O;o:2"'9C;-7;=E-;:-OC;-7-----;;8038;;,03;;-'·.44"'11;.;99:--------:1C':,35~8~.721 O.ooE+OO 6.45E-04 1.09E-03 0.0850 8.180E+12
 
~::.-;;7:-------_-72.=.::5,,08"'1;.;E=_-04=----_'?O~~-----..:1"',3~5"'8'=.721 O.ooE+OO 2.02E-Ol 3.41E-Dl 0.1250 5.6nE+12
 
~CC::m:c-"'244:-------_-""4.=.::90""1;;:5;_;E=--0"'2;;_---____;;803~.:..;4"'19;;_-~-_::1C':,3"5",8,,,.721 O.ooE+OO 3.94E+Ol 6.66E+Ol 0.2250 7.016E+12
 
-;:C'"'o-6O~~_----_-72.=.::5,,58::cl:;E=_-D=:3=_---__';8O=3.:..;4_o19=_----'1"',3~5",8",.7,:21---0-.ooE+oo 2.06E+OO 3.48E+OO 0.3750 3.016E+12
 
~CcS-::-l:o;34~--------,4o:.07536~~E~-D5~-~--;;803~.471;o9;__--____;1c;,35~8:.;;.7o;2.;-1 __-o;:0.'O?ooE+OO 3.26E-02 5.51E~ ~~6E+13 
Cs-135 1.4433E_D5 803.419 1,358.721 O.ooE+OO 1.16E-02 1.96E-D2 0.8500 9.705E+ll 
Cs-137 1.3979E+OO 803.419 1,358.721 O.ooE+OO 1.12E+03 1.90E+03 1.2500 9.534E+ll 
-;:EC'u-;-1;-;:54:;,------·-2"'.:;;02"0;;;3"E"_D~2:;:----~8O~3.:::;4.;-19:c------Ol-';.3"'5:;:8~.721 0.OOE+OO---1-.62E+Ol 2.75E+Ol 1.7500 2.855E+l0 
Eu-155 1.7664E-03 803.419 l,358.72·1------O'OOE+OO 1.42E+OO 2.40E+OO 2.2500 4.600E+06 
-i'F:=e--:5-::'5=---------4'-'.3='1~36~E-D5-'?O-----==8O~3"'.4'-1""9'------1:,358.721--o.boE+oo 3.47E-02 5.86E-D2 2.7500 9.419E+06 
H-3 2.0769E-02 803.419 1,358.721 O.OOE+OO 1.67E+Ol 2.82E+Ol 3.5000 9.713E+05 
-;1-,:1.:;2~9--------""9"'.8:;;2:;:88"'E=--D0i7,,---__;8O~3::;.4col0i9---__;1:_c,3:25S8"'.7~;2"'1---CO"'.:00E+OO 7.90E-04 1.34E-03 5.ססOO 4.152E+05 
7K:=r-';85~----~--'20'.8"'2'"'1""4;=E-_;;0~2----,,8O=:3"'.4~1""9:_--____:1_",3?:5-::,8-=.7",21::---0~.ooE+OO 2.27E+Ol 3.83E+Ol 7.ססOO 4.786E+04 
-:oN",p--:2~3::-7 ---"1',=12",1=,8~E,-,-D5=,=- _==8O"3".,,,4.::19:;..-_---,1-,,,3?:5"'8"'.7,:2.::1----'0"".ooE+oo 9.0-:clE:=_-~0:;;3_--_.;_1 ..~5;;2E:=_-""0:;;2-_+-.::11:.:..oooo="-----"5."'4e96,'"E"+03,,,,-
-;;p;;:'a-_;;2:o-3;;-1------___:1"'.30~36~E-D9~----,,8O;;;3~.47.1~9c_--____:l_",3?:5,,8"'.7"'21o- O"'.ooE+Oo 1.05E-06 1.77E-06 
"'P;:.b-.=2;-=;10:=- _'8"'.5"'0"'7c78=E--:l-:-1 ,,8O"':3.419 1,358.721 O.OOE+OO 6.84E-08 1.16E-07 
Pm-147 3.6531E-04 803.419 1,358.721 O.ooE+OO 2.93E-Ol 4.96E-Ol 
Pu-238 7.4584E-D2 803.419 1,358.721 O.ooE+OO 5.99E+Ol 1.01E+02 
Pu-239 1.1623E-D2 803.419 1,358.721 O.ooE+OO 9.34E+OO l.58E+Ol 
-;;P:=cU-_;;2:-;-40:;---------:1"'.5"'1:;:32"'E=-D~2----,,803~.4-o-:1~9c_--____:l_",358?:'7."'7o:-21::-_~O=-.00~E+OO 1.22E+Ol 2.06E+Ol 
Pu-241 9.oo36E-Dl 803.419 1,358.721 O.ooE+OO 7.23E+02 l.22E+03 
~P"'U"'-2:;;4"'2-----_.-6"'.""42;;;60~E_::-D:;;5----_;;8,,03~._o41='9:__--___:1;.::,358~_:.7,:2o_1--_:o0.:;cooE+OO 5.16E-D2 8.73E-D2 
~Ri"a:..;-226=-------2==.:::2804~.;::E-:-l_;;0----co803='.741'C9'-----___:1;.::,358~"'.7,:2",1--_"O'",ooE+oo 1.83E-D7 3.10E-D7 
""Ri:'a'C-22~8------......:5~.~27;.;1;;:3~E-::-l.;;2----~8O~3~.741;o9;__--____;1c;,358~~.7,;;2.;-1-_--o;:0.:;;ooE+OO 4.24E-D9 7.16E-D9 
~Ri"u-:-l"'06=-------_6:c:.-::cll=60==E-:-l"'0----_;;803='._o41'C9:__--......:1C':,35~8",,721 O.ooE+OO 4.91 E-07 8.31 E-07 
.,Sce-'-::7~9:;:--------l;c.~23"'77~E~-D~5----~8O~3"'.741;o9;__--____;1c;,3258~.721 O.ooE+OO 9.94E-D3 1.88E-D2 
-i'S;:..:n--:e1;::26=- ......:200·5"'2""1=:OE=-D5-=::-- ----;;:8O,,3"'.4'_1""9'------"1'c-;358===:.721 O.OOE+OO 2.03E-D2 3.43E-D2 
"S~r--';;90~--------9~ ..;:166~7~E~-D:-;1----~803~.741;o9;__--____;1c;,358~~.7,;;2.;-1 -o;:0.:;;ooE+OO 7.36E+02 1.25E+03 
Tc-gg 3.9357E_D4 803.419 1,358.721 O.ooE+OO 3.16E-Ol 5.35E-Dl 
"""Th"'--;;2"'29:c_-------:l;c.205~"'7~E-;,-1"'0----~8O~3"'.471;o9;__--____;1c;,358~~.721 O.ooE+OO 9.69E-oB 1.64E-D7 
Th-230 2.1043E-oB 803.419 1,358.721 O.ooE+OO 1.69E-D5 2.86E-D5 
Th-232 5.2972E-12 803.419 1,358.721 O.ooE+OO 4.26E-09 7.20E-D9 
TI-208 1.7474E-D7 803.419 1,358.721 O.ooE+OO 1.40"'E~-D4~---2;;:.~37i.E~-D4;;_;i_-11----;==::-:;==--
U-232 4.736BE-D7 803.419 1,358.721 O.ooE+OO 3.8-1E_D4 6.44E_D4 Thermal Power 
~U~-2~33~~::::::::::::::::::::::::::::::::::::=:::::::2~.~509~~7~E~-oB~~::::::::::::::::::::::::~803~~.~4~19~:::::::::::::::::::::~I~,35~~8~.7~?2:.:-1--_;0"'.00~EO':+OO~_--c72.::::0"'2;=E_;:-0"'5'------::'3.'=4-:::1=E-D5~--lINominal BoundingHeat 
U-234 5.0000E-D5 803.419 1,358.721 O.ooE+OO 4.02E-D2 6.79E-D2 Output HeatOutpul 
U-235 -1.4489E-06 803.419 0.000 7.12E-D2 7.ooE-D2 7.12E-D2 (Watts) (Walls) 
U-236 7.5824E-D6 803.419 1,358.721 O.ooE+OO 6.09E-03 l.03E-D2 1.85E+ol 3_13E+Ol 
7U;-:-2~38:=_-----_---;::2.7'6""'12~9=E-:-D""7----_==8O~3"'.4'-1""9'-----___:--'0~.~000:;':7"""" __"-2.,,,83E-Ol 2.62E-Ol 2.83E-Dl Total Total 
V-90 9.16GGE-Dl 803.419 1,358.721 O.ooE+OO 7.37E+02 1_25E+03 
Other Radianuelides 1.08E+03 1.82E+03 
m. T-~SelediooSummllJ'Y,'~ , and Chedol 
Template Selection Summary

From SFD Used Basis for ParameIer Differences: 
ReactorModeratcr.l-___..:U:::G~HT;;;;;W;CA,oT"-ER::c...-t--L::IG:::HT~W:;:;A;,::Tc::E::.:R--1 

BOL .::.=~:f----..:ZJ=oU':::R~O:2;-'----+----'Z"I~:.:-C=-----J 
BOL Enrichmenl %: 4.0466145n 0 to 5 

Bumup Summary (MWd)" Basis for bumul> used in estimate: 
From SFD Estimated 

Nomlnol:II--- --:-:803~.4-;Cl~9+_------cc'6::7~9:::.36::,I:1NOrrdnai bumup taken <Iredly from SFD (converted to MWd). 
Bounding:1 1.108.669 1,358.721 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumup Mutupller Given Bumup Estimated EOL HMlGlven EOL HM
 

Nomlnnl: 0.03
 0.85 1 1.001
 
Bounding:1 0.05
 1.23,

Reactor shutdown, core removal, storage, shipping or other date confmmng that Irradiation ceased for fuel. 

2Total bumup for all fuel assodated with this IoVOrksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd'MT). 
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Fuel Radionuclide Inventory Worksheet 
il. FIId ami T~te lnfomaati9n Estimated 

Fuel Name: LOFT CENTER FUEL MODULE (FP-l) 'Fuel decay start date: 1975 Canister usage: 
SNF 10 #: 1061 Estimates as of: 2010 18"xl0' 

Fuel Units & Doser: 1 - 15 X 15 ROD ARRAY Template: PWR (Ughl Water. Zirc. 0 to 5%. U) 0.50 
Heavy MeIaI Mass: BOl=203.50kg ; EOl=203.32kg "Template Bumup(MWd): 61.92 
ROD Storage Site: INEEL Template BOL Heavy Metal Ma•• (MT): 0.00176911 

Template Decay Time" 35 years 
n.Esfumtes m x" Xb b Yo Yb Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Inilial Activity Nominal Fuel Bounding Fuel Energy Pholonslsec 

Radionuelide Template Fuel Bumup (MWd)' Burnup (MWd)2 (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 8.7758E-l0 200.855 339.680 O.ooE+OO 1.76E-D7 2.98E-07 Avg. MeV 
Am-241 1.4352E-Ol 200.855 339.680 O.ooE+OO 2.88E+01 4.88E+Ol 0.0150 1.828E+13 
Am-242m 2.8698E-04 200.855 339.68O O.ooE+OO 5.76E-02 9.75E-02 0.0250 3.686E+12 
Am-243 6.2565E-04 200.855 339.880 O.ooE+OO 1.26E-Ol 2.13E-Dl 0.0375 3.515E+12 
C-14 4.7901E-05 200.855 339.680 O.ooE+OO 9.62E-03 1.63E-02 0.0575 4.061E+12 
CI-36 8.0297E-07 200.855 339.680 O.ooE+OO 1.61E-04 2.73E-04 0.0850 2.045E+12 
Cm-243 2.5081E-04 200.855 339.880 O.ooE+OO 5.04E-02 8.52E-02 0.1250 1.419E+12 
Cm-244 4.9015E-02 200.855 339.680 O.ooE+OO 9.84E+OO 1.86E+Ol 0.2250 1.754E+12 
Co-6O 2.5581E-D3 200.855 339.680 O.ooE+OO 5.14E-Ol 8.69E-Ol 0.3750 7.540E+11 
Cs-l34 4.0536E-DS 200.855 339.680 O.ooE+OO 8.14E-03 1.38E-02 0.5750 1.754E+13 
Cs-135 1.4433E-05 200.855 339.880 O.ooE+OO 2.90E-03 4.90E-03 0.8500 2.426E+11 
Cs-137 1.3979E+OO 200.855 339.880 O.ooE+OO 2.81E+02 4.75E+02 1.2500 2.383E+11 
Eu-l54 2.0203E-02 200.855 339.680 O.ooE+OO 4.06E+OO 6.86E+OO 1.7500 7. 138E+09 
Eu-155 1.7684E-03 200.855 339.680 O.ooE+OO 3.55E-Ol 6.01E-Ol 2.2500 1. 150E+06 
Fe-55 4.3136E-D5 200.855 339.680 O.ooE+OO 8.66E-D3 1.47E-D2 2.7500 2.355E+06 
H-3 2.0769E-02 200.855 339.680 O.ooE+OO 4.17E+00 7.05E+OO 3.5000 2.428E+05 
1-129 9.8288E-07 200.855 339.680 O.ooE+OO 1.97E-04 3.34E-04 5.ססOO 1.038E+05 
Kr-85 2.8214E-02 200.855 339.680 O.ooE+OO 5.67E+OO 9.58E+OO 7.ססOO 1.196E+04 
Np-237 1.1218E-05 200.855 339.680 O.ooE+OO 225E-03 3.81E-03 11.ססOO 1.374E+03 
Pa-231 1.3036E-09 200.855 339.680 O.ooE+OO 2.62E-07 4.43E-07 
Pb-21 0 8.5078E-ll 200.855 339.880 O.ooE+OO 1.71E-DB 2.89E-08 
Pm-147 3.8531E-04 200.855 339.680 O.ooE+OO 7.34E-D2 1.24E-Ol 
Pu-238 7.4584E-02 200.855 339.680 O.ooE+OO 1.50E+Ol 2.53E+Ol 
Pu-239 1.1623E-D2 200.855 339.880 O.ooE+OO 2.33E+OO 3.95E+OO 
Pu-240 1.5132E-D2 200.855 339.680 O.ooE+OO 3.04E+OO 5.14E+OO 
Pu-241 9.oo38E-Ol 200.855 339.680 O.ooE+OO 1.81E+02 3.06E+02 
Pu-242 6.4260E-D5 200.855 339.680 O.ooE+OO 1.29E-02 2.18E-D2 
Ra-226 2.2804E-10 200.855 339.680 O.ooE+OO 4.58E-08 7.75E-08 
Ra-228 5.2713E-12 200.855 339.680 O.ooE+OO 1.06E-09 1.79E-09 
Ru-l06 6.1160E-l0 200.855 339.680 O.ooE+OO 123E-D7 2.08E-D7 
Se-79 1.2377E-DS 200.855 339.680 O.ooE+OO 2.49E-D3 4.20E-03 
Sn-126 2.52l0E-05 200.855 339.680 O.ooE+OO 5.06E-03 8.56E-03 
Sr-90 9.l667E-Dl 200.855 339.680 O.ooE+OO 1.84E+02 3.llE+02 
Te-99 3.9357E-D4 200.855 339.680 O.OOE+OO 7.91E-QZ l.34E-Dl 
Th-229 1.2057E-l0 200.855 339.680 O.ooE+OO 2.42E-DB 4.l0E-DB 
Th-230 2.1043E-DB 200.855 339.680 O.ooE+OO 4.23E-06 7.15E-D6 
Th-232 5.2972E-12 200.855 339.680 O.ooE+OO 1.06E-D9 1.80E-D9 
TI-208 1.7474E-07 200.855 339.680 O.ooE+OO 3.51E-05 5.94E-05 
U-232 4.7368E-07 200.855 339.680 O.ooE+OO 9.51E-05 1.61E-04 Thermal Power 
U-233 2.5097E-DB 200.855 339.680 O.ooE+OO 5.04E-D6 8.52E-D6 Nominal Heat Bounding 
U-234 5.0000E-05 200.855 339.680 O.ooE+OO 1.ooE-02 1.70E-02 Output Heat Output 
U-235 -1.4489E-06 200.855 0.000 1.78E-D2 1.75E-02 1.78E-02 (watts\ (watts\ 
U-238 7.5824E-D6 200.855 339.680 O.ooE+OO 1.52E-D3 2.58E-D3 4.62E+OO 7.82E+OO 
U-238 -2.6l29E-D7 200.855 0.000 6.56E-D2 6.58E-D2 6.58E-D2 Total Total 
V-90 9.l699E-Dl 200.855 339.680 O.ooE+OO 1.84E+02 3.llE+02 
Other Radionuelides 2.70E+02 4.56E+02 

:m. T~te~ Sunuw!rY,'81JlQ ,.*",C/le¢k$ 
Template Selection Summary 

FromSFD Used Basis for Pammeter Differences: 
Reactor Moderator: L1GHTWATEA UGHTWATER 

Fuel Cladding: ZIRe-4 ZIRC 
BOL HM Constituents: U02 U 

BOL Enrichment %: 4.0466145n 0105 

Bumup Summary (MWd) Basis for bumuD used in estimate: 
FromSFD Estimated 

Nominal: 200.855 169.840 Nominal bumup laken directly lrom SFD (converted 10 MWd). 
Bounding:1 2n.167! 339.680 Bounding bumup assumed 10 be twice nominal bumup. 

Checks 

Estimated Bumupl
BumupMulti_ Given Bumup EstImated EOL HMlGlven EOL HM 

Nominal: 0.03 0.85 I 1.001 
Bounding: 0.05 1.23,

Reactor shutdown, core removal, storage, shiPPing or other dale conflOnmg that Irradiallon ceased for fuel. 

210lal bumup for all fuet associated with this worksheei must be divided by BOL heavy melal mass 10 get specific bumup values (MWc1IMT). 
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and Template laformation Estimated 

Fuel Nam3: LOFT CENTER FUEL MODULE Fp·2 REMAINS , Fuol decay start date: 1975 Canister usage: 
SNFID#: 9:.'3 Estimates as ot: 2010 18"x10' 

Fuel Units & oeser: 10· CANISTER OF SCRAP Template: PWR (Ught Water, Zirc. 0 to 5%. U) 1.00 
Heavy Metal Mass: BOl=99.95kg ; EOL=99.90kg 'Template Bumup(MWd): 61.92 
ROD Storage Sits: INEEL Template BOL Huvy Metal Mas. (MT): 0.00176911
 

TempIate Decay Time: 35 years
 

II. Estimates m x. x. b y. y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac·227 8.7758E-10 49.450 98.899 O.ooE+OO 4.34E-08 8.68E-08 Avg. MeV
 

Am·241 1.4352E-01 49.450 98.899 O.OOE+OO 7.10E+OO 1.42E-Hl1
 0.0150 5.322E+12 
Am-242m 2.8698E-Q4 49.450 98.899 O.ooE+OO 1.42E·02 2.84E-02 0.0250 1.073E+12 
Am-243 6.2565E-04 49.450 98.899 O.ooE+OO 3.09E-{)2 6.19E-{)2 0.0375 1.023E+12 
C-14 4.7901E-05 49.450 98.899 O.OOE+OO 2.37E-03 4.74E-03 0.0575 1.182E+12 
CI-36 8.0297E-07 49.450 98.899 O.ooE+OO 3.97E-05 7.94E-OS 0.0850 5.955E+ll 
Cm-243 2.5081E-04 49.450 98.899 O.ooE+OO 1.24E-02 2.48E-{)2 0.1250 4.133£+11 
Cm-244 4.9015E-02 49.450 98.899 O.OOE+OO 2.42E+OO 4.85E+OO 0.2250 5.110E+11 
Co-50 2.5581E-{)3 49.450 98.899 O.ooE+OO 1.26E-01 2.53E-Ol 0.3750 2.195E+11 
CS-134 4.OS36E-{)5 49.450 98.899 O.ooE+OO 2.00E-03 4.01E-03 0.5750 5.106E+12 
Cs-135 1.4433E-05 49.450 98.899 O.OOE+OO 7.14E-04 1.43E-03 0.8500 7.064E+10 
Cs-137 1.3979E+OO 49.450 98.899 O.ooE+OO 6.91E-Hl1 1.36E-Hl2 1.2500 6.939E+l0 
EU-154 2.0203E-{)2 49.450 98.899 O.ooE+OO 9.99E-01 2.ooE+OO 1.7500 2.078E+09 
EU-155 1.7684E-03 49.450 98.899 O.OOE+OO 8.74E-02 1.75E-01 2.2500 3.350E+05 
Fe-55 4.3136E-05 49.450 98.899 O.ooE+OO 2.13E-03 4.27E-{)3 2.7500 6.857E+05 
H-3 2.0769E-{)2 49.450 98.899 O.ooE+OO 1.03E+OO 2.05E+OO 3.5000 7.076E+04 
1-129 9.8268E-07 49.450 98.899 O.ooE+OO 4.86E-{)5 9.72E-{)5 5.ססOO 3.025E+04 
Kr-85 2.8214E-{)2 49.450 98.899 O.ooE+OO l.40E+OO 2.79E+OO 7.ססOO 3.486E+03 
Np-237 1.1218E-{)5 49.450 98.899 O.OOE+OO 5.55E-Q4 1.11E-03 11.ססOO 4.OO4E+02 
Pa-231 1.3036E-09 49.450 98.899 O.OOE+OO 6.45E-08 1.29E-{)7
 
Pb-21 0 8.5078E-11 49.450 98.899 O.OOE+OO 4.21E-09 8.41E-{)9
 
Pm-147 3.6531E-Q4 49.450 98.899 O.OOE+OO 1.81E-02 3.61E-{)2
 
PU-238 7.4564E-{)2 49.450 98.899 O.ooE+OO 3.69E+OO 7.37E+OO
 
Pu-239 1.1623E-02 49.450 98.899 O.OOE+OO 5.75E-{)1 1.15E+OO
 
Pu-240 1.5132E-02 49.450 98.899 O.OOE+OO 7.48E-{)1 l.50E+OO
 
PU-241 9.0036E-{)1 49.450 98.899 O.OOE+OO 4.45E-Hl1 8.90E-Hl1
 
PU-242 6.425OE-{)5 49.450 98.899 O.OOE+OO 3.18E-{)3 6.36E-03
 
Ra-226 2.2804E-10 49.450 98.899 O.OOE+OO 1.13E-{)8 2.26E-{)8
 
Ra-228 5.2713E-12 49.450 98.899 O.OOE+OO 2.61E-10 5.21E-10
 
Ru-106 6.115OE-10 49.450 98.899 O.OOE+OO 3.02E-08 6.OSE-{)8
 

Se-79 1.2377E-{)5 49.450 98.899 O.OOE+OO 6.12E-Q4 1.22E-{)3
 

5n-126 2.5210E-{)5 49.450 98.899 O.OOE+OO 1.25E-{)3 2.49E-{)3
 
5r-90 9.1867E-01 49.450 98.899 O.OOE+OO 4.53E-Hl1 9.07E-Hl1
 
Tc-99 3.9357E-Q4 49.450 98.899 O.ooE+OO 1.95E-02 3.89E-{)2
 
Th-229 1.2OS7E-10 49.450 98.899 O.OOE+OO 5.96E-{)9 1.19E-{)8
 

Th-230 2.1043E-08 49.450 98.899 O.OOE+OO l.04E-{)6 2.08E-{)6
 
Th-232 5.2972E-12 49.450 98.899 O.OOE+OO 2.62E-10 5.24E-10
 
Tl-208 1.7474E-{)7 49.450 98.899 O.OOE+OO 8.64E-{)6 1.73E-{)5
 

U-232 4.7368E-{)7 49.450 98.899 O.OOE+OO 2.34E-{)5 4.68E-{)5
 Thermal Power 
U-233 2.5097E-{)8 49.450 98.899 O.OOE+OO 1.24E-06 2.48E-06 Nominal Heat Bounding 
U-234 5.0000E-OS 49.450 98.899 O.OOE+OO 2.47E-03 4.94E-{)3 Output Heat OUtput 
U-235 -1.4489E-06 49.450 0.000 2.10E-{)2 2.10E-{)2 2.10E-{)2 /Watts) /Watts) 
U-236 7.5824E-{)6 49.450 98.899 O.OOE+OO 3.75E-Q4 7.50E-Q4 1.14E+OO 2.28E+OO 
U-238 -2.6129E-{)7 49.450 0.000 3.03E-{)2 3.03E-02 3.03E-{)2 Total Total 
V-90 9. 1699E-{)1 49.450 98.899 O.OOE+OO 4.53E-Hl1 9.07E-Hl1 
Other Radionuclides 6.64E-Hl1 1.33E-Hl2 
W. Template SeIedio<l Summary, Bur8l1 ,JlndCll\ldai 
Temolate selection Summary 

FromSFD used Basis for Parameter Differences: 
Reactor _&tor: UGHTWATER UGHTWATER 'This Template was used for the following reasons: 

Fuel Cladding: ZIRG-4 ZIRC ThIs luel matches PWR Template on all but one parameter (enrichment) mal<ing PWR a......abIa 
BOL HM Constituents: 002 U match. 

BOL Enrlchmen'l: 0/0: 9.739772489 Ot05 

Bumup Summary (MWd)' Basis for bumup used in estimate: 
FromSFD Estimated 

Nominal: 47.477 49.450 Nomina! bumup caladated from the heavy metal mass destroyed 
Boondcng:1 I 98.899 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumup Multiplier Given Bumup Estimated EOL HMlGlven EOL HM 

Nominal:1 0.01 1.04 I 1.001 
Boundlng: 0.03 ,

Reactor shutdo'Ml, core removal. storage. shipping or other date confnnllng that Irradiation ceased for fuel. 

~otal bumup for all tu31 associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWcVMT). 
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I 
Fuel Radionuclide Inventory Worksheet 

J.......00 Template 1I\f~rmt!tWn
 Estimated 
Fuel Name: LOFT CORNER FUEL MODULE 'Fuel deeay start date:
 1975 Canister usage: 

SNFID#: 128 Estimates as of:
 2010 18"xl0' 
Fuel Units & Oeser: 4 - 11 X 11 ROD ARRAY Template:
 PWR (Ught Water. Zire. 0 to 5%. U) 2.00 
_vy Metal Ma••: BOl=279.86kg ; EOL:279.05kg 'Template Bumup(MWd):
 61.92 
ROO Storage Site: INEEL Template BOL _vy Metal Mas. (MT):
 0.00176911
 

Template Decay Time'
 35 years
 

B. Esthmtes m Xo x. b Yo y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 8.7758E-10 780.261 1,560.522 O.OOE+OO 6.85E-07 1.37E-Q6 Avg. MeV 
Am-241 1.4352E-Ol 780.261 1,580.522 O.OOE+OO 1.12E+02 2.24E+02 0.0150 8.396E+13 
Am-242m 2.8698E-04 780.261 1,580.522 O.OOE+OO 2.24E-Ol 4.48E-Ol 0.0250 1.693E+13 
Am-243 6.2585E-04 780.261 1,580.522 O.OOE+OO 4.88E-Ql 9.76E-Ql 0.0375 1.615E+13 
C-14 4.7901E-Q5 780.261 1,580.522 O.OOE+OO 3.74E-02 7.47E-02 0.0575 1.866E+13 
CI-36 8.0297E-07 780.261 1,580.522 O.OOE+OO 6.27E-04 1.25E-03 0.0850 9.395E+12 
Cm-243 2.5081E-04 780.261 1,560.522 O.OOE+OO 1.96E-01 3.91E-01 0.1250 6.520E+12 
Cm-244 4.9015E-Q2 780.261 1,560.522 O.OOE+OO 3.82E+Ol 7.65E+Ol 0.2250 8.057E+12 
Co-60 2.5581E-03 780.261 1,560.522 O.OOE+OO 2.00E+OO 3.99E+OO 0.3750 3.464E+12 
Cs-l34 4.0536E-05 780.261 1,560.522 O.OOE+OO 3.16E-Q2 6.33E-Q2 0.5750 8.057E+13 
Cs-135 1.4433E-05 780.261 1,560.522 O.OOE+OO 1.13E-Q2 2.25E-Q2 0.8500 1.115E+12 
Cs-137 1.3979E+OO 780.261 1,560.522 O.OOE+OO 1.09E+03 2.18E+03 1.2500 1.095E+12 
Eu-l54 2.0203E-02 780.261 1,560.522 O.OOE+OO 1.58E+01 3.15E+01 1.7500 3.279E+10 
Eu-155 1.7684E-03 780.261 1,560.522 O.OOE+OO 1.38E+OO 2.76E+OO 2.2500 5.281E+06 
Fe-55 4.3136E-05 780.261 1,560.522 O.OOE+OO 3.37E-02 6.73E-02 2.7500 1.082E+07 
H-3 2.0769E-Q2 780.261 1,560.522 O.OOE+OO 1.62E+01 3.24E+01 3.5000 1.114E+06 
1-129 9.8288E-Q7 780.261 1,560.522 O.OOE+OO 7.67E-04 1.53E-03 5.ססOO 4.764E+OS 
Kr-85 2.8214E-02 780.261 1,560.522 O.OOE+OO 2.20E+01 4.40E+01 7.ססOO 5.491E+04 
Np-237 1.1218E-05 780.261 1,560.522 O.OOE+OO 8.75E-03 1.75E-02 11.ססOO 6.306E+03 
Pa-231 1.3036E-09 780.261 1,560.522 O.OOE+OO 1.02E-06 2.03E-06 
Pb-210 8.5078E-11 780.261 1,560.522 O.OOE+OO 6.64E-08 1.33E-07 
Pm-147 3.6531E-04 780.261 1,560.522 O.OOE+OO 2.85E-01 5.70E-01 
Pu-238 7.4564E-Q2 780.261 1,560.522 O.OOE+OO 5.82E+01 1.16E+02 
Pu-239 1.1623E-Q2 780.261 1,560.522 O.OOE+OO 9.07E+OO 1.81E+01 
Pu-240 1.5132E-Q2 780.261 1,560.522 O.OOE+OO 1.18E+01 2.36E+01 
Pu-241 9.0036E-Q1 780.261 1,560.522 O.OOE+OO 7.03E+02 1.41E+03 
Pu-242 6.4260E-Q5 780.261 1,560.522 O.OOE+OO 5.01E-02 1.00E-01 
Ra-226 2.2804E-10 780.261 1,560.522 O.OOE+OO 1.78E-07 3.SSE-07 
Ra-228 52713E-12 780261 1,560.522 O.OOE+OO 4.11E-09 823E-09 
Ru-106 6.1160E-l0 780.261 1,560.522 O.OOE+OO 4.77E-07 9.54E-Q7 
Se-79 1.2377E-Q5 780.261 1,560.522 O.OOE+OO 9.86E-03 1.93E-Q2 
Sn-126 2.5210E-Q5 780.261 1,560.522 O.OOE+OO 1.97E-Q2 3.93E-Q2 
Sr-90 9.1867E-Q1 780.261 1,560.522 O.OOE+OO 7.15E+02 1.43E+03 
Te-99 3.9357E-04 780.261 1,560.522 O.OOE+OO 3.07E-01 6.14E-Q1 
Th-229 1.2057E-10 780.261 1,560.522 O.OOE+OO 9.41E-Q8 1.88E-07 
Th-230 2.1043E-Q8 780.261 1,560.522 O.OOE+OO 1.64E-Q5 3.28E-Q5 
Th-232 5.2972E-12 780.261 1,560.522 O.OOE+OO 4.13E-Q9 8.27E-Q9 
TI-208 1.7474E-Q7 780.261 1,560.522 O.OOE+OO 1.36E-04 2.73E-04 
U-232 4.7368E-Q7 780.261 1,560.522 O.OOE+OO 3.70E-04 7.39E-04 Thenmal Power 
U-233 2.5097E-Q8 780.261 1,560.522 O.OOE+OO 1.96E-Q5 3.92E-Q5 Nominal Heat Bounding 
U-234 5.0000E-05 780.261 1,560.522 O.OOE+OO 3.90E-Q2 7.80E-02 Output Heat Output 
U-235 -1.4489E-Q6 780.261 0.000 2.42E-02 2.31E-02 2.42E-Q2 /Wattsl /Wattsl 
U-236 7.5824E-Q6 780.261 1,560.522 O.OOE+OO 5.92E-03 1.18E-02 1.80E+01 3.59E+01 
U-238 -2.6129E-Q7 780.261 0.000 9.03E-02 9.01E-Q2 9.03E-02 Total Total 
Y-90 9.1699E-Ql 780.261 1,560.522 O.OOE+OO 7.15E+02 1.43E+03 
Other Radionuelides 1.05E+03 2.09E+03 
'm.Temolate~~"" •.,_ andCheI» . 
Temnlate Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator:
 lIGHTWATEA UGHTWATER 

Fuel Cladding:
 ZIRC-4
 ZIRC 
BOl HM Constituents:
 U02
 U 

BOl enrichment %:
 4.000514536
 0105 

Bumup Summary (MWd)" Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal:1 780.2611 771.413 Nominal bumup taken ciredly from SFD (converted to MWd). 
Boundlng:1 1 1.560.522 Bounding bumup assumed to b& twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumup Multiplier Given Bumup Estimated EOl HMlGlven EOl HM 

Nominal: 0.08 0.99 I 1.001 
Bounding: 0.16 

1Reactor shutdown. core removat, storage, stnppm9 or other date confimllng that lnadiatloo ceased for fuel. 

2T0131 bumup for all fuel associated with this Yt"Orksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdIMT). 
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Fuel Radionuelide Inventory Worksheet 

I. Fuel and Template ~tion Estimated 
Fuel Nama: LOFT FUEL RODS 1Fuel deeay start date:
 1975 Canister usage: 

SNFID(/: 924 Estimates 89 of:
 2010 18"xl0' 
Fuel Units & DescT: 2·· ROD Template:
 PWR (Ught Water, Zirc, 0 to 5%, U) 0.67 
_vy Metal Ma••: BO!..= ; EO!..=I.9OI<g 2Yemplate Bumup(MWd):
 61.92 
ROD S10rage Silo: INEEl Template BOl Heavy Metal Mess (MT):
 0.00176911
 

Template Decay Time·
 35 years
 

U. Estimates m x" Xb b y" Yb Gamma Sources 
Photon Total 

GilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Bumup (MWd)' Burnup (MWd)' (Gi) Inventoriea(Gi) Inventories(Gi) Group (bounding) 
Ae-227 8.7758E-l0 11.826 23.652 O.OOE+OO 1.04E-Q8 2.08E-08 Avg. MeV
 
Am-241 1.4352E-Ol 11.826 23.652 O.OOE+OO 1.70E+OO 3.39E+OO
 0.0150 1.273E+12 
Am-242m 2.8698E-04 11.826 23.652 O.OOE+OO 3.39E-Q3 6.79E-03 0.0250 2.566E+11 
Am-243 6.2565E-04 11.826 23.652 O.OOE+OO 7.40E-Q3 1.48E-02 0.0375 2.448E+ll 
C-14 4.7901E-Q5 11.826 23.652 O.OOE+OO 5.66E-Q4 1.13E-03 0.0575 2.828E+11 
CI-36 8.0297E-07 11.826 23.652 O.OOE+OO 9.50E-Q8 1.90E-05 0.0850 1.424E+11 
Cm-243 2.5081E-04 11.826 23.652 O.OOE+OO 2.97E-03 5.93E-03 0.1250 9.881E+10 
Cm-244 4.9015E-02 11.826 23.652 O.OOE+OO 5.80E-Ol 1.16E+OO 0.2250 1.221E+11 
Co-6O 2.5581E-03 11.826 23.652 O.OOE+OO 3.03E-Q2 6.05E-02 0.3750 5.250E+10 
Cs-l34 4.0536E-Q5 11.826 23.652 O.OOE+OO 4.79E-Q4 9.59E-04 0.5750 1.221E+12 
Cs-135 I.4433E-05 11.826 23.652 O.OOE+OO 1.71 E-Q4 3.41E-04 0.8500 1.689E+10 
Cs-137 1.3979E+OO 11.826 23.652 O.OOE+OO 1.65E+Ol 3.31E+Ol 1.2500 1.660E+10 
EU-I54 2.0203E-02 11.826 23.652 O.OOE+OO 2.39E-Ql 4.78E-Ql 1.7500 4.970E+08 
EU-155 1.7684E-03 11.826 23.652 O.OOE+OO 2.09E-02 4.18E-Q2 2.2500 8.004E+04 
Fe-55 4.3136E-05 11.826 23.652 O.OOE+OO 5.10E-04 1.02E-03 2.7500 1.639E+OS 
H-3 2.0769E-02 11.826 23.652 O.OOE+OO 2.46E-Ol 4.91E-Ql 3.5000 1.689E+04 
1-129 9.8288E-Q7 11.826 23.652 O.OOE+OO 1.16E-05 2.32E-05 5.ססOO 7.219E+03 
Kr-85 2.8214E-02 11.826 23.652 O.OOE+OO 3.34E-Ol 6.67E-Ql 7.ססOO 8.320E+02 
Np-237 1.1218E-05 11.826 23.652 O.OOE+OO 1.33E-04 2.65E-Q4 11.ססOO 9.556E+01 
Pa-231 1.3036E-Q9 11.826 23.652 O.OOE+OO 1.54E-Q8 3.08E-08 
Pb-210 8.5078E-ll 11.826 23.652 O.OOE+OO 1.0IE-09 2.01E-09 
Pm-147 3.6531E-04 11.826 23.652 O.OOE+OO 4.32E-Q3 8.64E-03 
PU-238 7.4564E-02 11.826 23.652 O.OOE+OO 8.82E-Ql 1.76E+OO 
PU-239 1.1623E-02 11.826 23.652 O.OOE+OO 1.37E-Ol 2.75E-Ql 
PU-240 1.5132E-02 11.826 23.652 O.OOE+OO 1.79E-Ql 3.58E-Ql 
PU-241 9.0036E-Ol 11.826 23.652 O.OOE+OO I.OOE+Ol 2.13E+Ol 
PU-242 6.4260E-Q5 11.826 23.652 O.OOE+OO 7.60E-Q4 1.52E-03 
Ra-226 2.2804E-l0 11.826 23.652 O.OOE+OO 2.70E-Q9 5.39E-Q9 
Ra-228 5.2713E-12 11.826 23.652 O.OOE+OO 6.23E-ll 1.25E-l0 
RU-lOO 6.1160E-l0 11.826 23.652 O.OOE+OO 7.23E-Q9 1.45E-08 
Se-79 1.2377E-05 11.826 23.652 O.OOE+OO 1.46E-Q4 2.93E-04 
Sn-126 2.5210E-Q5 11.826 23.652 O.OOE+OO 2.98E-Q4 5.96E-04 
Sr-90 9.1867E-Ql 11.826 23.652 O.OOE+OO 1.08E+Ol 2.17E+Ol 
Te-99 3.9357E-Q4 11.826 23.652 O.OOE+OO 4.65E-Q3 9.31E-03 
Th-229 1.2057E-l0 11.826 23.652 O.OOE+OO 1.43E-Q9 2.85E-Q9 
Th-230 2.1043E-Q8 11.826 23.652 O.OOE+OO 2.49E-Q7 4.98E-07 
Th-232 5.2972E-12 11.826 23.652 O.OOE+OO 6.26E-11 1.25E-l0 
T~208 1.7474E-Q7 11.826 23.652 O.OOE+OO 2.07E-Q8 4.13E-Q6 
U-232 4.7368E-07 11.826 23.652 O.OOE+OO 5.60E-OO 1.12E-05 Thermal Power
 
-U-233 2.5097E-08 11.826 23.652 O.OOE+OO 2.97E-Q7 5.94E-Q7
 Nominal Heat Bounding 
U-234 5.0000E-05 It.826 23.652 O.OOE+OO 5.9tE-Q4 1.18E-03 Output Heat Output 
U-235 -1.4489E-Q6 11.826 0.000 1.32E-Q4 1.15E-04 1.32E-Q4 /Wattsl /Wattsl 
U-236 7.5624E-Q6 11.826 23.652 O.OOE+OO 8.97E-05 1.79E-Q4 2.72E~1 5.44E-G1 
U-238 -2.6129E-07 t1.826 0.000 6.20E-Q4 6.17E-Q4 6.20E-Q4 Total Total 
V-90 9.1699E-Ql 11.826 23.652 O.OOE+OO 1.08E+Ol 2.17E+Ol 
Other Radionuelides 1.59E+Ol 3.17E+Ol 

ID. TempIa~ $eledi6n StIlllnllll'Y' ~ lIlltJ~ 
TemDlate selection Summary 

FromSFD Used Basis for Parameier Differences: 
Reactor Moderator: UGHTWATER UGHTWATER This Templale was used for the following reasons: 

Fuel C1addlng: ZIRC-4 ZIRe This fuel matches on all parameters except enrichment (unkno'Ml). 
SOL HM Constl1uento: 002 U 

BOl Enrichment %: Ot05 

Bumup Summary (MWd) Basis for burnup used in estimate: 
FromSFD Estimated 

Nomlnal:1 11.826 Nominal bumup taken from SFD and converted to MWd using BOL=1.907kg 
Bounding: 23.652 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumul> Multiplier Given Bumup Estimoted EOl HMiGiven EOl HM 

Nominel: 0.18 I 1.001 
Bounding:1 0.35 ,

Reactor shutdown, core removal, storage, shipping or other date confllT1'llng that IRadiation ceased for fuel. 

~otal bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdIMT). 
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I Fuel Radionuclide Inventory Worksheet 
il. FuIlIllJl<J TenIpIlrt~ Wllftllalilm ~, Estimated 

Fuel Name: LOFT SQUARE FUEL MODULE 1FueI decay start date: 1975 Canister usage: 
SNFID#: 129 Estimates as of: 2010 18"xl0' 

Fuel Units & Oeser: 4 • 15 X 15 ROO ARRAY Template: PWR (Ught Water, Zire, 0 to 5%. U) 4.00 
Heavy Metal Mas.: BOl=815.60kg ; EOl=813.03kg 'Template Bumup(MWd): 61.92 
ROD Storage Site: INEEL Template BOL Heavy Metal Ma.s (MT): 0.00176911 

Template Dacay Time' 35 years 

:no Estimates m x. x, b Y. y, Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial ActiVity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 8.7758E-l0 2,447.372 4,894.744 O.ooE+OO 2.15E-06 4.30E-06 Avg. MeV 
Am-241 1.4352E-Ol 2,447.372 4,894.744 O.ooE+OO 3.51E+02 7.03E+02 0.0150 2.634E+14 
Am-242m 2.8698E-Q4 2,447.372 4,894.744 O.ooE+OO 7.02E-Ol 1.40E+OO 0.0250 5.311E+13 
Am-243 6.2565E-Q4 2,447.372 4,894.744 O.ooE+OO 1.53E+OO 3.06E+OO 0.0375 5.065E+13 
C-14 4.7901E-05 2,447.372 4,894.744 O.ooE+OO 1.17E-Ol 2.34E-Ol 0.0575 5.852E+13 
CI-36 8.0297E-07 2,447.372 4,894.744 O.ooE+OO 1.97E-03 3.93E-03 0.0850 2.947E+13 
Cm-243 2.5081E-04 2,447.372 4,894.744 O.ooE+OO 6.14E-Ol 123E+OO 0.1250 2.045E+13 
Cm-244 4.9015E-02 2,447.372 4,894.744 O.ooE+OO 1.20E+02 2.40E+02 0.2250 2.527E+13 
Co-60 2.5581E-D3 2,447.372 4,894.744 O.ooE+OO 6.26E+OO 1.25E+Ol 0.3750 1.087E+13 
Cs-l34 4.0536E-05 2,447.372 4,894.744 O.ooE+OO 9.92E-D2 l.98E-Dl 0.5750 2.527E+14 
Cs-l35 1.4433E-05 2,447.372 4,894.744 O.ooE+OO 3.53E-02 7.06E-02 0.8500 3.496E+12 
Cs-137 1.3979E+OO 2,447.372 4,894.744 O.ooE+OO 3.42E+03 6.84E+03 1.2500 3.434E+12 
EU-154 2.0203E-D2 2,447.372 4,894.744 O.ooE+OO 4.94E+Ol 9.89E+Ol 1.7500 1.029E+11 
EU-155 1.7684E-03 2,447.372 4,894.744 O.ooE+OO 4.33E+OO 8.66E+OO 2.2500 1.656E+07 
Fe-55 4.3136E-05 2,447.372 4,894.744 O.ooE+OO 1.06E-Ol 2.11E·01 2.7500 3.393E+07 
H-3 2.0769E-02 2,447.372 4,894.744 O.ooE+OO 5.08E+Ol 1.02E+02 3.5000 3.496E+06 
1-129 9.8288E-07 2,447.372 4,894.744 O.ooE+OO 2.41E-D3 4.81E-03 5.ססOO 1.494E+06 
Kr-85 2.8214E-02 2,447.372 4,894.744 O.ooE+OO 6.90E+Ol 1.38E+02 7.ססOO 1.722E+05 
Np-237 1.1218E-D5 2,447.372 4,894.744 O.ooE+OO 2.75E-02 5.49E-D2 11.ססOO 1.978E+04 
Pa-231 1.3036E-09 2,447.372 4,894.744 O.ooE+OO 3.19E-D6 6.38E-D6 
Pb-21 0 8.5078E-ll 2,447.372 4,894.744 O.ooE+OO 2.08E-07 4.16E-07 
Pm-147 3.6531E-Q4 2,447.372 4,894.744 O.ooE+OO 8.94E-Ol 1.79E+OO 
Pu-238 7.4564E-D2 2,447.372 4,894.744 O.ooE+OO 1.82E+02 3.65E+02 
Pu-239 1.1623E-D2 2,447.372 4,894.744 O.OOE+OO 2.84E+Ol 5.69E+Ol 
Pu-240 1.5132E-D2 2,447.372 4,894.744 O.ooE+OO 3.70E+Ol 7.41E+Ol 
Pu-241 9.oo36E-Ol 2,447.372 4,894.744 O.ooE+OO 2.20E+03 4.41E+03 
Pu-242 6.4260E-05 2,447.372 4,894.744 O.ooE+OO 1.57E-Ol 3.15E-Ol 
Ra-226 2.2804E-l0 2,447.372 4,894.744 O.ooE+OO 5.58E-07 1.12E-06 
Ra-228 5.2713E-12 2.447.372 4,894.744 O.ooE+OO 1.29E-08 2.58E-D6 
Ru-l06 6.1160E-l0 2,447.372 4,894.744 O.ooE+OO 1.50E-06 2.99E-06 
5e-79 1.2377E-05 2,447.372 4,894.744 O.ooE+OO 3:03E-02 6.06E-02 
5n-126 2.5210E-D5 2.447.372 4,894.744 O.OOE+OO 6.17E-02 1.23E-Ol 
5r-90 9.1667E-Dl 2,447.372 4,894.744 O.OOE+OO 2.24E+03 4.49E+03 
Te-99 3.9357E-Q4 2,447.372 4,894.744 O.ooE+OO 9.63E-Dl 1.93E+OO 
Th-229 1.2057E-l0 2,447.372 4,894.744 O.ooE+OO 2.95E-07 5.90E-07 
Th-230 2.1043E-08 2,447.372 4,894.744 O.ooE+OO 5.15E-D5 l.03E-Q4 
Th-232 5.2972E-12 2,447.372 4,894.744 O.ooE+OO 1.30E-D8 2.59E-oB 
TI-208 1.7474E-07 2,447.372 4,894.744 O.ooE+OO 4.28E-04 8.55E-Q4 
U-232 4.7366E-D7 2,447.372 4,894.744 O.ooE+OO 1.16E-03 2.32E-D3 Thermal Power 
U-233 2.5097E-08 2,447.372 4,894.744 O.ooE+OO 6.14E-D5 1.23E-Q4 Nominal Heat Bounding 
U-234 5.0000E-D5 2,447.372 4,894.744 O.ooE+OO 1.22E-Dl 2.45E-Dl Output HeatOutPl.lt 
U-235 -1.4489E-D6 2,447.372 0.000 7.05E-D2 6.70E-02 7.05E-D2 /Watts\ (Watts) 
U-236 7.5824E-D6 2,447.372 4,894.744 O.ooE+OO 1.86E-02 3.71E-D2 5.63E+Ol 1.13E+02 
U-238 -2.6129E-07 2,447:372 0.000 2.63E-Dl 2.63E-Ol 2.63E-Ol Total Total 
V-90 9.1699E-Dl 2,447.372 4,894.744 O.ooE+OO 2.24E+03 4.49E+03 
Other Radionuelldes 3.29E+03 6.57E+03 

1m.T¢nmlate Sd\!l1ions.m-...., IJ!mIIl and Clt<\<:ks 
Template Selection Sum"",ry 

FromSFD llMd Basis for Parameter Differences: 
Reactor Moderalor. UGHTWATER LIGHT WATER 

Fuel Cladding: ZIRC-4 ZIRC 
BOL HM eonsUtuents: U02 U 

BOl Enrichment %: 4 0105 

Bumup Summary (MWd)' Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal:1 2,418.2541 2,447.372 Nominal bumup calculated from the heavy metal mass destroyed. 
Bounding:1 I 4.894.744 :SOUnding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumup MulUpller Given Bumup Estimated EOL HMlGlvan EOL HM 

NomlnaJ: 0.09 1.01 I 1.001 
Bounding:1 0.17 ,

Reactor shutdown, core removal. stomge, stllPPlng or other date confmmng that Irradiation ceased for fuel. 

~olal bumup for all fuel associated YJith this worksheet must be divided by BOl heavy metal mass to get specffic bumup values (MWdlMT). 
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and Template Inf_tioll Estimated 

Fuel Nam3: LOOSE FUEL ROD STORAGE BASKET (LFRSB) , Fuel decay start date: 1983 Canister usage: 
SNFID#: 126 Estimates as of: 2010 18"x15' 

Fuel Units & Desc:r: 1 - SCRAP
 Template: Pathfinder (Ughl Water, SST, 60 to 100~'o. U) 1.00 
Heavy Metal Mass: BOl= ; EOl=311.11k9
 2Template Bumup(MWd): 6.01 
ROD Stor_ Sib: INEEL
 Template BOL Hoavy Matal Mass (MT): 0.00012882 

Template Decay Time' 25 yaars 
m x" b y" y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Inventories(CI) Inventorles(Ci) Group (bounding) 
Ac-227 1.3562E-08 293,891.204 293.891.204 O.OOE+OO 3.99E-D3 3.99E-03 Avg. MeV 
-';A;::m'-'-''24:;,1;---------~1:.;:.0"168=.E=--""047----"2~93"',~89"'1;.:.2~04:~---e2:O;9"3cc,8~91~204---0-.60;:;E=-+OOc~c---.;;2"'.99E+Ol 2.99E+Ol 0.0150 2.796E+16
 

Am-242m 8.9052E-09 293,891.204 293,891.204---0-.ooE+oo 2.62E-03 2.62E-03 0.0250 5.810E+15
 
Am-243 9.8602E-l0 293,891.204 293,891.204 O.ooE+OO 2.90E_D4 2.90E-04 0.0375 5.015E+15
 
-'.C::'-7147-"'---~-----2"'."'304~5coE=-_D4=::-----2~9~3"',8"'9'"'1-".2"04'7----c2"9"'3:';:,8"'9""'1.204 O.ooE+OO 6.77E+Ol 6.77E+Ol 0.0575 5.411E+15
 

:.;:C",I--"36~co- --=1",.2,=26:::1;,;E=_-,,"08::--_--,=29:o;3::-,,8;;:9,,,1,",.2:o:04~ ___e2:o:9"3cc,8,,9,,,,1.204 0.oocoE,",+OO~----=3:.;:.60;~E--:0:-=1_--_3;;:.-=60;;:E=---=0-=-1--+-.::0".08:::50=-- __"3.",27=,2",E,,,+-"'.15
Cm-243 3.1730E-l0 293,891.204 293,891.204------O:OOE+oo 9.33E_D5 9.33E-D5 0.1250 2.125E+15 
Cm-244 3.3977E-09 293,891.204 293,891.204 O.ooE+OO 9.99E-04 9.99E_D4 0.2250 2.807E+15 
Co-60 2.6373E-Dl 293,891.204 293,891.204 O.ooE+OO 7.75E+04 7.75E+04 0.3750 1.225E+15 
Cs-l34 8.7072E-OS 293,891.204 293,891.204 O.OoE+OO 2.56E+Ol 2.56E+Ol 0.5750 2.001E+16 
Cs-l35 3.0316E-D5 293,891.204 293,891.204 O.OOE+OO 8.91E+OO 8.91E+OO 0.8500 2.086E+14 
Cs-137 1.8286E+OO 293,891.204 293,891.204 O.ooE+OO 5.37E+05 5.37E+05 1.2500 5.812E+15 
Eu-l54 1.4982E-D3 293,891.204 293,891.204 O.ooE+OO 4.40E+02 4.40E+02 1.7500 5.377E+12 
Eu-155 2.8236E-03 293,891.204 293,891.204 O.OOE+OO 8.30E+02 8.30E+02 2.2500 3.096E+l0 
~F::Ce--i5C;;5,,----------elO'.~768~7iOE-;-D:;:;2----;c.29"'3;-;,8"'9~1~.2"'04';-----'2~92:3"',8~9O-:1.204 O.OOE+OO 5.20E+03 5.20E+03 2.7500 3.407E+08 
-i-H7-3~ -,4:;:.4043~~E-;-Dc;3 -;c.29",3;-;,8:;;9~1~.2",04.;-_---,2~92:3""8;,9:;.1.:;;2,,,,04 O.OOE+OO 1.29E+03 1.29E+03 3.5000 7.199E+04 
~1-;:,1,;2;;:9 ""7:.;:.3"1""95;;;E=--D~7-----o;2",,93,,,,,,,8~91;-:';c204~-_~29:o;3"",891.204 O.OOE+OO 2.15E-Dl 2.15E-Ol 5.ססOO 7.291E+03 
Kr-SS 7.8769E-D2 293,891.204 293,891.204 O.ooE+OO 2.31 E+04 2.31 E+04 7.ססOO 8.050E+02 
~N"P---2"'3"'7;-~---------'cl.:':.1"'484~E~-D6~------=2"'93"',"'89~1".2~0407----2=9~3;",8~9:1.204 O.OOE+OO 3.38E-Dl 3.38E-Dl 11.ססOO 9.032E+Ol 
-;p",a:..:;-2;o3,;;:1~ ~3."0237.96~E:..:;-08~ ""2",93::-"8,,,9,",1~.2,,,04_:__-_,=29:o:3""8:o:9,,,1,.~204 O.ooE+OO 9.52E-03 9.52E-03 
Pb-21 0 2.4409E-13 293,891.204 293,891.204 O.ooE+OO 7.17E-D8 7.17E-D8 
Pm-147 1.6331E-02 293,891.204 293,891.204 O.ooE+OO 4.80E+03 4.80E+03 
Pu-238 3.1947E-04 293,891.204 293,891.204 O.ooE+OO 9.39E+Ol 9.39E+Ol 
Pu-239 6.6789E_D4 293,891.204 293,891.204 O.ooE+OO 1.96E+02 1.96E+02 
Pu-240 8.6922E-D5 293,891.204 293,891.204 O.ooE+OO 2.55E+Ol 2.55E+Ol 
Pu-241 1.1567E-D3 293,891.204 293,891.204 O.OOE+OO 3.40E+02 3.40E+02 
Pu-242 1.9717E-D9 293,891.204 293,891.204 O.ooE+OO 5.79E_D4 5.79E_D4 
~Ri':a,-;-22~6~ '_3C8'";-6~190~E,-;-1c;;3:-- __~29",32:,8,,,9;.;1~.2;;:047--__",29",3;-;,8S9~1,."2~04 O.OOE+OO 2.53E-D7 2.53E-D7 
Ra-228 8.1498E-12 293,891.204 293,891.204 O.ooE+OO 2.40E-D6 2.40E-D6 
-;R",U,-;-lo=0",6~ ._"-,1'7777=Oo::E:..:;-D",7 ---=29=,3",,8~9,",1:.;:.2:o;04::---_=29~3""8,,,,9,-,1=:.2:::04 O.OOE+OO 5.22E-D2 5.22E-02 
-;S"'e--;7,;;9:;;- -71·7322~5;;oE:..:;-D5~---~29;;;3",8;;;9"'1_';.2~04_:__--;c29:o;3 ,8",9::;-:1.204 O.ooE+OO 3.89E+OO 3.89E+OOocSn-126 1.1493E_D5 293,891.204 293,891.204 O.OOE+OO 3.38E+OO 3.38E+OO
 
Sr-90 1.7321 E+OO 293,891.204 293,891.204 O.ooE+OO 5.09E+05 5.09E+05
 
Tc-99 4.8656E_D4 293,891.204 293,891.204 O.ooE+OO 1.37E+02 1.37E+02
 
Th-229 1.0110E-11 293,891.204 293,891.204 O.ooE+OO 2.97E-D6 2.97E-D6
 
Th-230 1.1486E-10 293,891.204 293,891.204 O.ooE+OO 3.37E_D5 3.37E_D5
 
Th-232 8.3245E-12 293,891.204 293,891.204 O.ooE+OO 2.45E-D6 2.45E-D6
 
TI-208 2.3860E-D8 293,891204 293,891.204 O.ooE+OO 7.01E-D3 7.01E-D3
 

7Ui-C-2:o;3~2e-------- __6;;:.~45:o;7",6;;oE:..:;-D8;;c---_,=29=,3",.8:o;9",1_,;.2",047---__2~93,891.204 O.OOE+OO 1.90E-02 1.90E-02 Thermal Power 
7U;--2;;;33~ --ii3.~lo=08;;:2;;Eo--D,,9:;- __-c2;;;933c;,8:;;9~1,.;2~04Ci--_c_0",."00",E~+OO:;;;:'--_--o9,,:.1,,,3~E;.;-04~_--.:;9,::.1~3~E-;_D4~_j{Nominal;;2~93:;,,~89~1C':2;;;04~ Heat Bounding
U-234 3.7587E-D7 293,891.204 293,891.204 O.ooE+OO 1.10E-Dl 1.10E-D1 OutPut Heat OutPut 
U-235 -2.7761E-D6 293,891.204 0.000 1.26E+OO 4.41E-D1 1.26E+OO /Wattsl /Wattsl 
U-236 1.6190E-OS 293,891.204 293,891.204 O.ooE+OO 4.76E+OO 4.76E+OO 7.29E+03 7.29E+03 
U-236 -2.8547E-D9 293,891.204 0.000 1.36E-D2 1.27E-02 1.36E-D2 Total Total 
V-90 1.7321E+OO 293,891.204 293,891.204 O.ooE+OO 5.09E+05 5.09E+05 
Other Radionuclides 5.98E+05 5.96E+05 
ID. TlIJItPlafe $electioJl StJnmu\ry, B andCbeeks 
Template Selection Summary 

From SFD Used Basis for Parameter Differences: 
Reactor Moderator: UGHTWATER LIGHT WATER This Template was used fortlle foUowing reasons: 

Fuel Claddln9:t--':-U;;'N;;-;KC;-;NO;O;:W;::N;--+--=-SS""'T;"-'=--JTh~fuel malc:!1es 00 all parameten; except dadding (SST ~ conservative) and enrichment (Unknown). 

BO;;~e:'=:~I------U",O",2=_--\-----;;60~t~"'I;;;OO:;;----l 

BumupSumma~(MWdr Basis for burnup used in estimate: 
FromSFD Estimated 

Nomlnal:1 I 293,891.204 Nominal bumup set equal to bounding bumup.
Bounding: 293,891.204 Bounding bumup estimated by assuming BOL heavy metal mass was twice EOL 

Checks 

Estimated Bumupf 
Bumu.. MultiP/ie1 Given Bumu.. Estimated EOl HMiGiven EOL HM
 

Nominal:1 10.12
 I 1.021
 
Bounding: 10.12
 ,

Reactor shutdown, core removal. storage. shlppng or other date confirming that IRadiatlon ceased for fuel. 

~otal bumup for all fuel assodated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWd'Mn. 
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Fuel Radionuclide Inventory Worksheet 
l.f'ud ...... T""lPlale1J1fOt1lllltion Estimated 

Fuol Name: lWR COMMERCIAL FUEL l Fuei decay start date: 1982 Canister usage: 
SNFID#: 130 Estimates as of: 2010 HIC 

Fuel Units & Doser: 6 - CANISTER OF SCRAP Template: PWR (Ught Water, Zirc, 0 to 5%, U) 3.00 
Heavy Metal Mass: BOl: ; EOl:63.89k9 'Templala Bumup(MWd): 61.92 
ROD Storage Slla: HANFORD Templata BOL Heavy Metal Mass (MT): 0.00176911 

Template Decay Time" 25 years 
n. E$timales m x" x. b y" y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuelide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 6.6376E-l0 60,759.031 60,759.031 O.ooE+OO 4.03E-05 4.03E-05 Avg. MaV 
Am-241 1.3144E-{)1 60,759.031 60,759.031 O.ooE+OO 7.99E+03 7.99E+03 0.0150 4.132E+15 
Am-242m 3.oo39E-<J4 60,759.031 60,759.031 O.ooE+OO l.83E+Ol 1.83E+Ol 0.0250 8.368E+14 
Am-243 6.2629E-<J4 60,759.031 60,759.031 O.ooE+OO 3.81E+Ol 3.81E+Ol 0.0375 8.099E+14 
C-14 4.7965E-05 60,759.031 60,759.031 O.ooE+OO 2.91E+OO 2.91E+OO 0.0575 8.835E+14 
CI-36 8.0297E-{)7 60,759.031 60,759.031 O.ooE+OO 4.88E-02 4.88E-02 0.0850 4.681E+14 
Cm-243 3.1993E-<J4 60,759.031 60,759.031 O.OOE+OO 1.94E+Ol l.94E+Ol 0.1250 3.420E+14 
Cm-244 7.1851E-02 60,759.031 60,759.031 O.ooE+OO 4.37E+03 4.37E+03 0.2250 4.019E+14 
Co-50 9.5220E-03 60,759.031 60,759.031 O.ooE+OO 5.79E+02 5.79E+02 0.3750 1.724E+14 
Cs-l34 1.1662E-{)3 60,759.031 60,759.031 O.ooE+OO 7.09E+Ol 7.09E+Ol 0.5750 3.963E+15 
Cs-135 1.4433E-{)5 60,759.031 60,759.031 O.ooE+OO 8.77E-Ol 8.77E-Ol 0.8500 7.821E+13 
Cs-137 1.7603E+OO 60,759.031 60,759.031 O.ooE+OO 1.07E+05 1.07E+05 1.2500 1.057E+14 
Eu-l54 4.5203E-{)2 60,759.031 60,759.031 O.OOE+OO 2.75E+03 2.75E+03 1.7500 2.315E+12 
Eu-155 7.1479E-03 60,759.031 60,759.031 O.OOE+OO 4.34E+02 4.34E+02 2.2500 4.276E+08 
Fe-55 6.1919E-04 60,759.031 60,759.031 O.ooE+OO 3.76E+Ol 3.76E+Ol 2.7500 4.805E+08 
H-3 3.6386E-02 60,759.031 60,759.031 O.ooE+OO 2.21E+03 2.21E+03 3.5000 6.298E+07 
1-129 9.8288E-{)7 60,759.031 60,759.031 O.OOE+OO 5.97E-02 5.97E-02 5.ססOO 2.691E+07 
Kr-85 5.3644E-02 60,759.031 60,759.031 O.ooE+oo 3.27E+03 3.27E+03 7.ססOO 3.102E+06 
Np-237 1.0546E-<J5 60,759.031 60,759.031 O.ooE+OO 6.41E-Ol 6.41E-{)1 11.ססOO 3.564E+05 
Pa-231 1.1370E-{)9 60,759.031 60,759.031 O.ooE+OO 6.91E-<J5 6.91E-05 
Pb-21 0 3.3624E-ll 60,759.031 60,759.031 O.ooE+OO 2.04E-<J6 2.04E-06 
Pm-147 5.1211E-03 60,759.031 60,759.031 O.ooE+OO 3.11E+02 3.11E+02 
Pu-238 8.0669E-{)2 60,759.031 60,759.031 O.ooE+OO 4.90E+03 4.90E+03 
Pu-239 1.1626E-{)2 60,759.031 60,759.031 O.ooE+OO 7.06E+02 7.06E+02 
Pu-240 1.5097E-02 60,759.031 60,759.031 O.ooE+OO 9.17E+02 9.17E+02 
Pu-241 1.4567E+OO 60,759.031 60,759.031 O.ooE+OO 8.85E+04 8.85E+04 
Pu-242 6.4260E-{)5 60,759.031 60,759.031 O.ooE+OO 3.90E+OO 3.90E+OO 
Ra-226 1.1392E-l0 60,759.031 60,759.031 O.ooE+OO 6.92E-<J6 6.92E-06 
Ra-228 5.1841E-12 60,759.031 60,759.031 O.OOE+OO 3.15E-07 3.15E-{)7 
RU-l06 5.9012E-{)7 60,759.031 60,759.031 O.ooE+OO 3.59E-02 3.59E-{)2 
5e-79 1.2379E-05 60,759.031 60,759.031 O.ooE+OO 7.52E-{)1 7.52E-Ol 
5n-126 2.5210E-05 60,759.031 60,759.031 O.OOE+OO 1.53E+OO 1.53E+OO 
5r-90 1.1630E+OO 60,759.031 60,759.031 O.ooE+OO 7.07E+04 7.07E+04 
Te-99 3.9357E-<J4 60,759.031 60,759.031 O.ooE+OO 2.39E+Ol 2.39E+Ol 
Th-229 8.5691E-ll 60,759.031 60,759.031 O.ooE+OO 5.21E-<J6 5.21E-<J6 
Th-230 1.4493E-08 60,759.031 60,759.031 O.ooE+OO 8.81 E-<J4 8.81E-<J4 
Th-232 5.2923E-12 60,759.031 60,759.031 O.ooE+OO 3.22E-{)7 3.22E-{)7 
TI-208 1.9202E-{)7 60,759.031 60,759.031 O.ooE+OO 1.17E-{)2 1.17E-02 
U-232 5.2083E-{)7 60,759.031 60,759.031 O.ooE+OO 3.16E-02 3.16E-{)2 Thermal Power 
U-233 2.4386E-<J8 60,759.031 60,759.031 O.ooE+OO 1.48E-03 l.48E-<J3 Nominal Heat Bounding 
U-234 4.7012E-{)5 60,759.031 60,759.031 O.ooE+OO 2.86E+OO 2.86E+OO Output Heat Output 
U-235 -1.4492E-06 60,759_031 0.000 8.84E-{)3 O.ooE+OO 8.84E-<J3 <Watts) <Wattsi 
U-236 7.5759E-<J6 60,759.031 60,759.031 O.ooE+OO 4.60E-{)1 4.60E-{)1 1.67E+03 1.67E+03 
U-238 -2.6129E-{)7 60,759.031 0.000 4.16E-{)2 2.57E-{)2 4.16E-{)2 Total Total 
V-90 1.1631E+OO 60,759.031 60,759.031 O.ooE+OO 7.07E+04 7.07E+04 
Other Radionuelides 1.03E+05 1.03E+05 
rw. Temoble ~.$untmarv.1J .1lII·t~!· 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: UGHTWATER UGHTWATER This Te~tate was used for the following reasons: 

Fuel Cladding: ZIRC ZIRC This fuel matdles on all parameters except enrichment (unknown). 
BOL HM Consllluenls: 002 U 

BOL enrichment %; OtoS 

Bumup Summary (MWd) Basis lor bumup used in estimate: 
FromSFD Estimated 

Nomlnal:r 60.759.031 Nominal bumup set equal to bounding bumup. 
Bounding:1 I 60,759.031 Sounding bumup estimated by assuming BOl heavy metal mass was twice EOL 

Checks
 

estimated Bumupl
 
Bumu" MultiDlier Given Bumul> Estimatad EOL HMiGiven EOL HM 

Nominal: 13.58 1 1.591 
BoundingJ 13.58 ,

Reactor shutdown, core removal, storage, shlppmg or other date confirming that Irradiation ceased for fuel.
 

2Total bumup for all fuel associated wlth this worksheet must be divided by BOl heavy metaJ mass to get specifrc bumup values (MWdIMT).
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Fuel Radionuclide Inventory Worksheet 
L Fuel and TeJI1IlIate Infonllation Estimated 

Fuel Narr.e: lWR SAMPLES (MOX) 'Fucl decay start date: 1966 Canister usage: 
SNFID#: 134 Estimates as of: 2010 18"x15' 

Fuel Units & Oeser: 5 - ROD Template: (Worst Case) 0.18 
_vy Metal Mas.: BOL: ; EOL:12.74k9 'TEmplato Bumup(MWd): 62.5 
ROO Storage Site: INEEl Template BOl Heavy Metal Mass (MT): 0.00186865 

Template Decay Time' 35 years 

n. Estimatel! m x" x. b y" y. Gamma Sources - photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-22.7 2.3072E-06 12,107.491 12,107.491 O.OOE+OO 2.79E-02 2.79E-02 AV9·MeV 
Am-241 8.4448E+OO 12,107.491 12,107.491 O.OOE+OO 1.02E-Kl5 1.02E+05 0.0150 1.484E+16 
Am-242m 1.6848E-02 12,107.491 12,107.491 O.OOE+OO 2.04E+02 2.04E+02 0.0250 2.953E+15 
Am-243 1.6320E-02 12,107.491 12,107.491 O.OOE+OO 1.98E+02 1.98E+02 0.0375 2.579E+15 
C-14 1.2090E-Ql 12,107.491 12,107.491 O.OOE+OO 1.46E+03 1.46E+03 0.0575 4.058E+15 
CI-36 2.2849E-Q3 12,107.491 12,107.491 O.OOE+OO 2.77E+Ol 2.77E+Ol 0.0850 1.584E+15 
Cm-243 8.6624E-Q4 12,107.491 12,107.491 O.OOE+OO 1.05E+Ol 1.05E+Ol 0.1250 1.241E+15 
Cm-244 1.6848E-Ql 12,107.491 12,107.491 O.OOE+OO 2.04E+03 2.04E+03 0.2250 1.372E+15 
Co-50 2.8086E+Ol 12,107.491 12,107.491 O.OOE+OO 3.40E-Kl5 3.40E-Kl5 0.3750 5.869E+14 
Cs-l34 3.4148E-Q4 12.107.491 12,107.491 O.OOE+OO 4.13E+OO 4.13E+OO 0.5750 9.544E+15 
Cs-l35 4.3976E-Q4 12,107.491 12,107.491 O.OOE+OO 5.32E+OO 5.32E+OO 0.8500 3.647E+14 
Cs-137 2.1049E+Ol 12,107.491 12,107.491 O.OOE+OO 2.55E+05 2.55E-Kl5 1.2500 2.549E+16 
Eu-l54 1.2500E+OO 12,107.491 12,107.491 O.OOE+OO 1.51E+04 1.51E+04 1.7500 1.128E+13 
Eu-155 6.8986E-02 12,107.491 12,107.491 O.OOE+OO 8.35E+02 8.35E+02 2.2500 1.337E+11 
Fe-55 2.9308E-Ol 12,107.491 12,107.491 O.OOE+OO 3.55E+03 3.55E+03 2.7500 3.767E+l0 
H-3 2.4311E-Ql 12,107.491 12,107.491 O.OOE+OO 2.94E+03 2.94E+03 3.5000 3.016E+07 
1-129 1.0618E-Q5 12,107.491 12,107.491 O.OOE+OO 1.29E-Ol 1.29E-Ql 5.ססOO 1.280E+07 
Kr-85 5.9882E-Ql 12,107.491 12,107.491 O.OOE+OO 7.25E+03 7.25E+03 7.ססOO 1.466E+OO 
Np-237 1.5668E-04 12,107.491 12,107.491 O.OOE+OO 1.90E+OO 1.90E+OO 11.ססOO 1.678E+05 
Pa-231 2.8656E-06 12,107.491 12,107.491 O.OOE+OO 3.47E-02 3.47E-Q2 
Pb-210 2.3918E-Q8 12,107.491 12,107.491 O.OOE+OO 2.90E-Q4 2.90E-Q4 
Pm-147 1.6900E-Q2 12,107.491 12,107.491 O.OOE+OO 2.05E+02 2.05E+02 
Pu-236 -8.6123E-Ol 12,107.491 0.000 3.27E+03 O.OOE+OO 3.27E+03 
Pu-239 -4.8440E-Q2 12,107.491 0.000 3.96E+02 O.OOE+OO 3.96E+02 
Pu-240 -3.0095E-01 12,107.491 0.000 5.06E+02 O.OOE+OO 5.06E+02 
Pu-241 -1.0411E+02 12,107.491 0.000 1.30E-Kl5 O.OOE+OO 1.30E+05 
Pu-242 -1.1381 E-Q4 12,107.491 0.000 2.19E+OO 8.12E-Ql 2.19E+OO 
Ra-22.6 6.4400E-Q8 12,107.491 12,107.491 O.OOE+OO 7.80E-Q4 7.80E-Q4 
Ra-22.8 5.9952E-Q7 12,107.491 12,107.491 O.OOE+OO 7.26E-Q3 7.26E-03 
Ru-l06 8.5526E-Q7 12,107.491 12,107.491 O.OOE+OO 1.04E-Q2 1.04E-Q2 
5e-79 1.9181E-Q4 12,107.491 12,107.491 O.OOE+OO 2'.32E+OO 2.32E+OO 
5n-126 1.8671E-04 12,107.491 12,107.491 O.OOE+OO 2.02E+OO 2.02E+OO 
5r-90 1.9799E+Ol 12,107.491 12,107.491 O.OOE+OO 2.40E-Kl5 2.40E-Kl5 
Tc-99 6.7678E-03 12,107.491 12,107.491 O.OOE+OO 8.19E+Ol 8.19E+01 
Th-22.9 1.7488E-06 12,107.491 12,107.491 O.OOE+OO 2.12E-Q2 2.12E-Q2 
Th-230 5.8704E-06 12,107.491 12,107.491 O.OOE+OO 7.11E-Q2 7.11E-Q2 
Th-232 6.0208E-Q7 12,107.491 12,107.491 O.OOE+OO 7.29E-03 7.29E-03 
TI-208 8.7573E-OS 12,107.491 12,107.491 O.OOE+OO l.06E+OO l.06E+OO 
U-232 2.3706E-Q4 12,107.491 12,107.491 O.OOE+OO 2.87E+OO 2.87E+OO Thermal Power 
U-233 3.6128E-Q4 12,107.491 12,107.491 O.OOE+OO 4.37E+OO 4.37E+OO Nominal Heat Bounding 
U-234 1.2788E-Q2 12,107.491 12,107.491 O.OOE+OO 1.55E+02 l.55E+02 Output Heat Output 
U-235 5.7486E-Q4 12,107.491 12,107.491 1.10E-Q2 6.97E+OO 6,97E+OO (Watts) (Wattsi 
U-236 2.3485E-Q4 12,107.491 12,107.491 O.OOE+OO 2,84E+OO 2,84E+OO 1.19E+04 1.21E+04 
U-238 1.1581E-Q4 12,107.491 12,107.491 1.36E-03 l.40E+OO l.40E+OO Total Total 
Y-90 1.9804E+Ol 12,107.491 12,107.491 O.OOE+OO 2.40E-Kl5 2.40E-Kl5 
Other Radionuclides 7.47E+05 7.47E-Kl5 
m. TeJI1IlIate ~Summary, .. .and()~ 
TemDIate selection Summary 

From SFD Used Basis for Parameter Differences:
 
Reactor -"Cor. UGHTWATER (Worst Case) This Template was used for the following reasons:
 

Fuel Cladding: ZIRCORSST SSHnconeI This fuel didn't closely match any existing templates, therefore the worst case template was used. 
BOl HM Constl1uenta: Pu02-U02 U, Th, &Pu 

BOL Enrichment OJ.: 010100 

Bumup Summary (MWd) Basis for bumuD used in estimate: 
From SFD Estimatad 

Nomlnal:1 I 12,107.491 Nominal bumup 8<1 equal 10 bounding bumup. 
Bounding: 12,107.491 Bounding bumup estimated by assuming BOL heavy metal mass was twice EOL 

Checks 

Estimated Bumupl
Bumup Multiplier Given Bumup EsUmtlted EOl HMlGlven EOl HM 

Nominal: 14.21 I 591.641 
Bounding: I 14.21
 

1Reactor shutdown, core removal, storage. shipPing or other date confinnllg that Irradiatlon ceased for fuel.
 

2Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdIMT). 
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Fuel Radionuclide Inventory Worksheet 
J. FuelandTeQlPIIIW blfQnllIItWn Estimated 

Fuel Name: lWR SCRAP 'Fuel decay start date: 1963 Canister usage: 
SNFID#: 309 estimates as of: 2010 HIC 

Fuel Units & Oeser: 1 • SCRAP Template: PWR (Ught Water, Zirc, 0 to 5%, U) 1.00 
Heavy Metal Mass: BOl=76.55kg : EOl=75.31kg 2Template Bumup(MWd): 61.92 
ROD Storage Site: HANFORD Template BOl Heavy Metal Mass (MT): 0.00176911 

Template Decay Time" 35 years 

n.Eotimates m x, Xb b y, Yb Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 8.7758E-10 2,143.506 2,449.722 O.OOE-+OO 1.88E-06 2.15E-06 Avg. MeV 
Am-241 1.4352E-01 2,143.506 2,449.722 O.OOE-+OO 3.08E+02 3.52E+02 0.0150 1.318E+14 
Am-242m 2.8898E-Q4 2,143.506 2,449.722 O.OOE-+OO 6.15E-01 7.03E-01 0.0250 2.658E+13 
Am-243 6.2565E-04 2,143.506 2,449.722 O.OOE-+OO 1.34E-+OO 1.53E-+OO 0.0375 2.535E+13 
C-14 4.7901E-Q5 2,143.506 2,449.722 O.OOE-+OO 1.03E-01 1.17E-Ol 0.0575 2.929E+13 
CI-36 8.0297E-07 2,143.506 2,449.722 O.OOE-+OO 1.72E-Q3 1.97E-03 0.0850 1.475E+13 
Cm-243 2.5081E-04 2,143.506 2,449.722 O.OOE-+OO 5.36E-Ol 6.14E-Ol 0.1250 1.023E+13 
Cm-244 4.9015E-02 2,143.506 2,449.722 O.OOE-+OO 1.05E+02 1.20E+02 0.2250 1.265E+13 
Co-60 2.5581E-Q3 2,143.506 2,449.722 O.OOE-+OO 5.48E-+OO 6.27E-+OO 0.3750 5.438E+12 
Cs-l34 4.0536E-Q5 2,143.506 2,449.722 O.OOE-+OO 8.69E-02 9.93E-Q2 0.5750 1.265E+14 
Cs-135 1.4433E-05 2,143.506 2,449.722 O.OOE-+OO 3.09E-02 3.54E-Q2 0.8500 1.750E+12 
Cs-137 1.3979E-+OO 2,143.506 2,449.722 O.OOE-+OO 3.00E+03 3.42E+03 1.2500 1.719E+12 
Eu-l54 2.0203E-02 2,143.506 2,449.722 O.OOE-+OO 4.33E+Ol 4.95E+Ol 1.7500 5.148E+10 
Eu-155 1.7684E-03 2,143.506 2,449.722 O.OOE-+OO 3.79E-+OO 4.33E-+OO 2.2500 8.289E+06 
Fe-55 4.3136E-OS 2,143.506 2,449.722 O.OOE-+OO 9.25E-02 1.06E-Ol 2.7500 1.698E+07 
H-3 2.0769E-02 2,143.506 2,449.722 O.OOE-+OO 4.45E+Ol 5.09E+Ol 3.5000 1.749E+06 
1-129 9.8288E-07 2,143.506 2,449.722 O.OOE-+OO 2.11E-03 2.41E-03 5.0000 7.476E+05 
Kr-SS 2.8214E-02 2,143.506 2,449.722 O.OOE-+OO 6.05E+Ol 6.91E+Ol 7.0000 8.617E+04 
Np-237 1.1218E-Q5 2,143.506 2,449.722 O.OOE-+OO 2.40E-02 2.75E-02 11.0000 9.896E+03 
Pa-231 1.3036E-09 2,143.506 2,449.722 O.OOE-+OO 2.79E-06 3.19E-06 
Pb-210 8.5078E-11 2,143.506 2,449.722 O.OOE-+OO 1.82E-07 2.08E-07 
Pm-147 3.6531E-Q4 2;143.506 2,449.722 O.OOE-+OO 7.83E-01 8.95E-01 
Pu-236 7.4564E-Q2 2,143.506 2,449.722 O.OOE-+OO 1.60E+02 1.83E+02 
Pu-239 1.1623E-Q2 2,143.506 2,449.722 O.OOE-+OO 2.49E+01 2.SSE+Ol 
Pu-240 1.5132E-Q2 2,143.506 2,449.722 O.OOE-+OO 3.24E+01 3.71E+01 
Pu-241 9.0036E-Q1 2,143.506 2,449.722 O.OOE-+OO 1.93E+03 2.21E+03 
Pu-242 6.4260E-Q5 2,143.506 2,449.722 O.OOE-+OO 1.38E-01 1.57E-01 
Ra-226 2.2804E-10 2,143.506 2,449.722 O.OOE-+OO 4.89E-Q7 5.59E-Q7 
Ra-228 5.2713E-12 2,143.506 2,449.722 O.OOE-+OO 1.13E-08 1.29E-08 
RU-106 6.1160E-10 2,143.506 2,449.722 O.OOE-+OO 1.31E-06 1.50E-06 
5e-79 1.2377E-Q5 2,143.506 2,449.722 O.OOE-+OO 2.65E-Q2 3.03E-Q2 
5n-126 2.5210E-OS 2,143.506 2,449.722 O.OOE-+OO 5.40E-Q2 6.18E-Q2 
5r-90 9.1667E-01 2,143.506 2,449.722 O.OOE-+OO 1.96E+03 2.25E+03 
Tc-99 3.9357E-04 2,143.506 2,449.722 O.OOE-+OO 8.44E-Q1 9.64E-01 
Th-229 1.2OS7E-10 2,143.506 2,449.722 O.OOE-+OO 2.58E-Q7 2.95E-Q7 
Th-230 2.1043E-08 2,143.506 2,449.722 O.OOE-+OO 4.51E-Q5 5.16E-Q5 
Th-232 5.2972E-12 2,143.506 2,449.722 O.OOE-+OO 1.14E-06 1.30E-06 
n-208 1.7474E-07 2,143.506 2,449.722 O.OOE-+OO 3.75E-Q4 4.28E-Q4 
U-232 4.7368E-Q7 2,143.506 2,449.722 O.OOE-+OO 1.02E-03 1.16E-Q3 Thermal Power 
U-233 2.5097E-08 2,143.506 2,449.722 O.OOE-+OO 5.38E-Q5 6.15E-Q5 Nominal Heat Bounding 
U-234 5.0000E-05 2,143.506 2,449.722 O.OOE-+OO 1.07E-Q1 1.22E-Q1 Output HeatOulput 
U-235 -1.4489E-06 2,143.506 0.000 4.58E-03 1.47E-03 4.58E-Q3 /Watts\ /Walls\ 
U-236 7.5824E-06 2,143.506 2,449.722 O.OOE-+OO 1.83E-02 1.86E-Q2 4.93E+01 5.63E+01 
U-238 -2.6129E-07 2,143.506 0.000 2.50E-02 2.45E-Q2 2.50E-Q2 Total Total 
V-90 9.1699E-01 2,143.506 2,449.722 O.OOE-+OO 1.97E+03 2.25E+03 
Other Radionuclides 2.88E+03 3.29E+03 
:m.'I'emplate~~l'Y.·~ andChecl<s· 
Template Selection Summary 

FromSFD ~ Basis for Parameter Differences: 
Reactor Moderator: UGHTWATER UGHTWATER 

Fuel Cladding: ZIRC-2 ZIRe 
BOl HM Constituents: U02 U 

BOL Enrichment OJ.: 2.786740402 Ot05 

Burnup Summary (MWd) Basis for bumup used in estimate: 
FromSFD I Estimated 

Nomlnal:1 2,143.506 1,182.795 Nominal bumup taken directly from SFD (converted to MWd). 
Bounding: 2,449.722 2.365.590 BoUnding bumup taken directly from SFD (converted to MWd). 

Checks 

Estimated Bumupl 
BumuD MuItiDlI., Given Bumup Estimated EOl HMlGlven EOl HM 

Nomlnal:1 0.80 0.55 I 0.991 
Bounding: 0.91 0.97 , 

Reactor shutdo\Ml. core removal, storage, shiPPing or other date conflnnlng that llradlation ceased for fuel. 

2Total bumup for all fuel associated with this wor1<sheet must be divided by BOl heavy metal mass to get specific bumup values (MWdlMT). 
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Fuel Radionuclide Inventory Worksheet 
1. Fuel and Template lnf,ll'DIIltion Estimated 

Fuel Namo: LWR SNF SCRAP 1Fuol decay start date:
 1983 Canister usage: 
SNFID#: 940 Estimates as of:
 2010 18"x10' 

Fuel Units & Oeser: 9 . CANISTER OF SCRAP Template:
 PWR (Ught Water, nrc, 0 to 5%. U) 0.69 
_vy Metal Mass: 801.=161.86I<g ; EOl.=l54.22kg 'Template Bumup(MWd):
 61.92 
ROD Storage Slt~: INEEL Template BOl Haavy Metal Mass (MT):
 0.00176911 

Template Decay Time'
 25 yearn 
n. Estimates m b y" y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radlonuelide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(CI) Group (bounding) 
""A:::C--=2?c27'-c-- --'60'.6=-3'"'7c;600E-""''1cC'0---~7"',2~6'=3":.66=2- 14__.c-:-:,,,,52;o:7,,,.324 0.OO?E~+OO~ __"""""",4,,:.8:o=2c=E,-,-06=-__----c9,",.64o.:.;E,-,-ll6=-_jl--..:.A"'V1!g.,-,Me=-=v__"""""",c==--:-:
Am-241 1.3144E-01 7,263.662 14,527.324 0.OO-;=E-,+OO;;;:;-__----;9"".5:,5E+02 1.91E+03 0.0150 9.879E+14 
Am-242m 3.0039E-04 7,263.662 14,527.324-- O.OOE+OO 2.18E+OO 4.36E+OO 0.0250 2.oo1E+14 
Am-243 6.2629E-04 7,263.662 14,527.324 O.OOE+OO 4.55E+OO 9.10E+OO 0.0375 1.936E+14 

"'C'"--o'40:- 4-i;."'70096;c5;;Eo_-{);;;5:;----"""'7;',2;o63;;;;'-.66~2;_--~'4-;""52,,,7;,;;.324 O.OOE+OO 3.48E-01 6.97E-01 0.0575 2.112E+14 
CI-36 8.0297E-07 7,263.662 14,527.324 O.OOE+OO 5.83E-03 1.17E-02 0.0850 1.119E+14 
Cm-243 3.1993E-04 7,263.662 14,527.324 O.OOE+OO 2.32E+OO 4.65E+OO 0.1250 8.177E+13 
Cm-244 7.1851E-02 7,263.662 14,527.324 0.OOooE.:..+OO=-__----:5"'.2:-:2;;E'"'+O=2 """'~.04~EC'_+O"'3:O---lIf---:::0.':'22:::50:o_----'9:.c.609===E+'-,1;::-3 
Co-6O 9.5220E-03 7,263.662 14,527.324 O.OllE+OO 6.92E+01 1.38E+02 0.3750 4.123E+13 
Cs-134 1.1662E-03 7,263.662 14,527.324 O.OOE+OO 8.47E+OO 1.69E+01 0.5750 9.474E+14 
CS-135 1.4433E-{)5 7,263.662 14,527.324 O.OOE+OO 1.05E-{)1 2.10E-01 0.8500 1.870E+13 
CS-137 1.7603E+OO 7,263.662 14,527.324 O.OOE+OO 1.28E+04 2.56E+04 1.2500 2.526E+13 
Eu-154 4.5203E-{)2 7,263.662 14,527.324 O.OOE+OO 3.28E+02 6.57E+02 1.7500 5.535E+11 
-;':Eo:uc.;-'~5"-5-------"'7.~'4"'7;;9;;:E'"'-023:__-----,7~,2~623;:;.66~2-- _ _:'.::;4,;:,5",27~.324 O.OOE+OO 5.19E+01 I.04E+02 2.2500 1.022E+08 
Fe-55 6.1919E-04 7,263.662 14,527.324 O.OOE+OO 4.50E+OO 9.00E+OO 2.7500 1.149E+08 
H-3 3.6386E-02 7,263.662 14,527.324 O.OOE+OO 2.64E+02 5.29E+02 3.5000 1.506E+07 
_;,1-;-"~29:o----------9~.';:;8=288~Eo--O;o7;;_---"""'7;',2;o63;;;;'-.66~2;_--~'4-:-:,,,52,,,7;,;;.324 O.ooE+OO 7.14E-03 1.43E-{)2 5.0000 6.434E+06 
Kr-85 5.3844E-02 7,263.662 14,527.324 O.ooE+OO 3.91E+02 7.82E+02 7.0000 7.418E+05 
Np-237 1.0546E-{)5 7,263.662 14,527.324 O.OOE+OO 7.66E-02 1.53E-{)1 11.0000 8.521E+04 
Pa-231 1.1370E-09 7,263.662 14,527.324 O.OOE+OO 8.26E-06 1.65E-{)5 

-oP:=I>-:':2;';'0C;- ~3."'36"'2;:;4"'E:_;-'~',___-----,7~,2~63~.66~2---_:'.::;4,;:,5",27~.324 O.OOE+OO 2.44E-{)7 4.88E-{)7
Pm-147 5.1211E-{)3 7,263.662 14,527.324 O.ooE+OO 3.72E+01 7.44E+01 
Pu-238 8.0669E-{)2 7,263.662 14,527.324 O.ooE+OO 5.86E+02 1.17E+03 
Pu-239 1.1626E-{)2 7,263.662 14,527.324 O.ooE+OO 8.44E+01 1.69E+02 
Pu-240 1.5097E-{)2 7,263.662 14,527.324 O.ooE+OO 1.10E+02 2.19E+02 
Pu-241 1.4567E+OO 7,263.662 14,527.324 O.ooE+OO I.06E+04 2.12E+04 
Pu-242 6.4260E-{)5 7,263.662 14,527.324 O.ooE+OO 4.67E-01 9.34E-{)1 
Ra-226 1.1392E-10 7,263.662 14,527.324 O.OOE+OO 8.27E-07 I.65E-{)6 
Ra-228 5.1641E-12 7,263.662 14,527.324 O.ooE+OO 3.77E-{)8 7.53E_{)8
-';Rc:uc:;_,c;;06~--------5~.';;:90;;:,;-;2"'E:-;-{)o;7,---------:7;',2;;;63~.66~2----o,-o4,';c5:OO27:;';:;.324 O.ooE+OO 4.29E-03 8.57E-{)3 
8e-79 1.2379E-{)5 7,263.662 14,527.324 O.ooE+OO 8.99E-{)2 1.80E-{)1 
8n-126 2.5210E-{)5 7,263.662 14,527.324 O.ooE+OO 1.83E-{)1 3.66E-{)1 
8r-90 1.1630E+OO 7,263.662 14,527.324 O.ooE+OO 8.45E+03 1.69E+04 
Tc-99 3.9357E-{)4 7,263-662 14,527.324 O.ooE+OO 2.86E+OO 5.72E+OO 
Th-229 8.5691E-11 7,263.662 14,527.324 O.ooE+OO 6.22E-{)7 1.24E-ll6 
Th-230 1.4493E_{)8 7,263.662 14,527.324 O.ooE+OO 1.05E-04 2.11E-{)4 
Th-232 5.2923E-12 7,263.662 14,527.324 O.ooE+OO 3.84E_{)8 7.69E_{)8 
TI-208 1.9202E-{)7 7,263.662 14,527.324 O.ooE+OO 1.39E-{)3 2.79E-{)3 
U-232 5.2083E-{)7 7,263.662 14,527.324 O.ooE+OO 3.78E-03 7.57E-{)3 Thermal Power 
7U;-:-2:::33::::-----------c:;:2.==4386~:c;Eo_-{)8==------c7=',=263='.66=2;_--~'4_;,,';c5:oo27='.=32=4;----0~.=00:::Eo_+OO~---"""':".77~E:-:-{)4:_:_---';:;3';:.54~E-;-{)4:_:__-lINominal BoundingHeat 
U-234 4.7012E-{)5 7,263.662 14,527.324 O.ooE+OO 3.41 E-{)1 6.83E-{)1 Output Heat Output 
U-235 -1.4492E-{)6 7,263.662 0.000 1.37E-{)2 3.20E-03 1.37E-{)2 /Wattsl /Wattsl 
U-236 7.5759E-{)6 7,263.662 14,527.324 O.ooE+OO 5.50E-02 1.10E-{)1 1_99E+02 3.98E+02 
U-238 -2.6129E-{)7 7,263.662 0.000 5.23E-{)2 5.04E-{)2 5.23E-{)2 Total Total 
Y-90 1.1631E+OO 7,263.662 14,527.324 O.ooE+OO 8.45E+03 1.69E+04 
Other Radionuelides 1.23E+04 2.45E+04 
m. Template 8eIedion Summarv, Bumu andCbecks 
Template Selection Summary 

From SFD Used Basis for Parameter Differences: 
Reactor Moderator:f-__'U"G"'HTo:-=W"'A.:..T"'E=R,-----+_....:::UG=HT'=W:'cA:'cT.,E,.R:.....---IThis Template was used for the following reasons: 

Fuel Cladding: ZIRC OR SST ZIRC This fuel matches on ali paIWIlSte.. excepl possibly cIadmng. 

BO~O~~=~f--::-3.-:::9232="U;:°'O~:-:,""14.,---+----::0..:.~"-::-5-----I 

Bumup Summary (M\Vd)" Basis for burnup used in estimate: 
From5FD Estimated 

Nominal: 7,263.662 Nominal bumup caIallaled from the heavy metal mass destroyed. 
Boundlng:1 I 14,527.324 Bounding bumup assumed to be twice nominal bumup. 

Checks 
Estimated Bumupl

Bumup Multiplier Given Bumup Estimated EOL HMlGlven EOL HM
 
Nominal: 1.28
 1 1.001
 

Bounding:1 2.56
 ,
Reactor shutdovm. core mmoval. storage, shipping or other date confmmng that Irradiation ceased for fuel. 

~otal bumup for all fuel associated with this wol1<sheet must be divided by BOL heavy metal mass to get specific bumup values (MWdIMT). 
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I 
I Fuel Radionuclide Inventory Worksheet 

I. Fuel aR<l Tempiatelllf-.iQD Estimated 
Fuel Name: MACMASTER (CANADA) 1Fuel decay start date: 2006 Canister usage: 

SNFID#: 614 Estimates as of: 2010 18"x10' 
Fuel Units & Oeser: 83 - 18 CURVED PLATES Template: ATR (Ught Water, Alum., 60 to 100%, U) 2.31 
Heavy Metal Mass: BOL=14.78k9 ; EOl=10.43k9 'Template Bumup(MWd): 367.2 
ROD Storage Site: SRS Template BOL Heavy Metal Mass (MT): 0.00116689 

Template Decay Time' 5 years 
iII.~tes m x. x. b y. y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Burnup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 1.4545E-10 4,118.777 8,237.554 O.ooE+oo 5.99E-07 1.20E-06 Avg.MeV 
Am-241 1.1190E-03 4,118.777 8,237.554 O.OOE+OO 4.61E+OO 9.22E+OO 0.0150 1.589E+15 
Am-242m 4.5425E-07 4,118.777 8,237.554 O.ooE+OO 1.87E-03 3.74E-03 0.0250 3.424E+14 
Am-243 1.4921E-06 4,118.777 8,237.554 O.OOE+OO 6.15E-03 1.23E-Q2 0.0375 3.160E+14 
C-14 5.7244E-Q9 4,118.777 8,237.554 O.ooE+OO 2.36E-05 4.72E-05 0.0575 3.107E+14 
CI-36 1.3124E-32 4,118.777 8,237.554 O.OOE+OO 5.41E-29 1.08E-28 0.0850 1.980E+14 
Cm-243 2.3676E-07 4,118.777 8,237.554 O.ooE+OO 9.75E-Q4 1.95E-Q3 0.1250 1.715E+14 
Cm-244 5.2042E-05 4,118.777 8,237.554 O.ooE+OO 2.14E-01 4.29E-01 0.2250 1.679E+14 
Co-50 3.8208E-Q5 4,118.777 8,237.554 O.ooE+OO 1.57E-01 3.15E-01 0.3750 8.125E+13 
Cs-l34 4.8693E-01 4,118.777 8,237.554 O.ooE+OO 2.01E+03 4.01E+03 0.5750 1.116E+15 
Cs-135 3.4477E-06 4,118.777 8,237.554 O.ooE+OO 1.42E-Q2 2.84E-02 0.8500 1.563E+14 
Cs-137 2.8731E+OO 4,118.777 8,237.554 O.ooE+OO 1.18E+04 2.37E+04 1.2500 2.908E+13 
EU-154 8.2053E-02 4,118.777 8.237.554 O.ooE+OO 3.38E+02 6.76E+02 1.7500 1.220E+12 
Eu-155 3.9134E-02 4,118.777 8,237.554 O.OOE+OO 1.61E+02 3.22E+02 2.2500 2.558E+12 
Fe-55 6.7429E-03 4,118.777 8,237.554 O.ooE+OO 2.78E+01 5.55E+01 2.7500 1.471E+l0 
H-3 1.0599E-Q2 4,118.777 8,237.554 O.ooE+OO 4.37E+01 8.73E+01 3.5000 1.632E+09 
1-129 7.5300E-Q7 4,118.777 8,237.554 O.OOE+OO 3.10E-03 6.20E-Q3 5.ססOO 4.879E+03 
Kr-SS 2.8595E-01 4,118.777 8,237.554 O.ooE+OO 1.18E+03 2.36E+03 7.ססOO 5.440E+02 
Np-237 9.5479E-06 4,118.777 8,237.554 O.ooE+OO 3.93E-02 7.87E-02 11.ססOO 6.132E+01 
Pa-231 8.9297E-10 4,118.777 8,237.554 O.ooE+OO 3.68E-06 7.36E-06 
Pb-210 3.7609E-12 4,118.777 8,237.554 O.ooE+OO 1.55E-08 3.10E-Q8 
Pm-147 2.5452E+OO 4,118.777 8,237.554 O.OOE+OO 1.05E+04 2.10E+04 
Pu-238 2.0550E-Q2 4,118.777 8,237.554 O.OOE+OO 8.46E+01 1.69E+02 
PU-239 4.2838E-Q4 4,118.777 8,237.554 O.ooE+OO 1.76E+OO 3.53E+OO 
Pu-240 2.4401E-04 4,118.777 8,237.554 O.OOE+OO 1.01E+OO 2.01E+OO 
Pu-241 6.8784E-02 4,118.777 8,237.554 O.ooE+OO 2.83E+02 5.66E+02 
Pu-242 3.8329E-Q7 4,118.777 8,237.554 O.ooE+OO 1.50E-03 2.99E-03 
Ra-226 3.8045E-11 4,118.777 8,237.554 O.ooE+OO 1.57E-07 3.13E-07 
Ra-228 2.9902E-15 4,118.777 8,237.554 O.ooE+OO 1.23E-11 2.46E-11 
Ru-106 1.9055E-01 4,118.777 8,237.554 O.ooE+OO 7.SSE+02 1.57E+03 
5e-79 1.2936E-Q5 4,118.777 8,237.554 O.ooE+OO 5.33E-02 1.07E-01 
5n-126 1.1574E-Q5 4,118.777 8,237.554 O,OOE+oo 4.77E-02 9.53E-Q2 
5r-90 2.7505E+OO 4.118.777 8.237.554 O.ooE+OO 1.13E+04 227E+04 
TC-99 4.2239E-Q4 4,118.777 8,237.554 O.OOE+OO 1.74E+OO 3.46E+OO 
Th-229 1.8848E-12 4,118.777 8,237.554 O.OOE+OO 7.76E-09 1.55E-Q8 
Th-230 1.7042E-Q8 4,118.777 8,237.554 O.OOE+OO 7.02E-05 l.40E-Q4 
Th-232 7.8132E-15 4,118.777 8,237.554 O.ooE+OO 3.22E-11 6.44E-11 
TI-208 4.4063E-Q8 4,118.777 8,237.554 O.OOE+OO 1.81E-Q4 3.83E-04 
U-232 1.3151E-Q7 4,118.777 8,237.554 O.ooE+OO 5.42E-Q4 1.08E-Q3 Thermal Power 
U-233 1.9584E-Q9 4,118.777 8,237.554 O.OOE+OO 8.06E-06 1.61E-Q5 Nominal Heat Bounding 
U-234 1.8371E-Q4 4,118.777 8,237.554 O.ooE+OO 7.57E-Q1 1.51E+OO Output Heat Output 
U-235 -2.7235E-Q6 4,118.777 0.000 2.97E-02 1.85E-Q2 2.97E-02 /Wattsl /Wattsl 
U-236 1.5493E-Q5 4,118.777 8,237.554 O.OOE+OO 6.38E-02 1.28E-Q1 2.09E+02 4.18E+02 
U-238 -4.2851 E-09 4,118.777 0.000 3.42E-Q4 3.24E-Q4 3.42E-Q4 Total Total 
Y-90 2.7505E+OO 4,118.777 8,237.554 O.OOE+OO 1.13E+04 2.27E+04 
Other Radionuclides 2.12E+04 4.24E+04 

'W. Template~SU-l'Y.8llnlu lIItdClll!Cb -. 
Template selection SummarY 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: LIGHT WATER LIGHT WATER 

Fuel Cladding: ALUM ALUM 
BOL HM Constituents: U-ALX U 

BOL Enrichment 0/0: 93.11672336 60 to tOO 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nominal:1 I 4,118.m Nominal bumup calaJlaled from the heavy metal mass destroyed. 
Bounding:1 I 8.237.554 Bounding bumup assumed 10 be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumup Multiplier Given Bumup Estimated EOL HMlGlven EOL HM 

Nominal: 0.89 I 1.021 
Bounding: 1.n
 ,

Reactor shutdown, core removal, storage, shipping or other date conflnnlOg that irradiation ceased for fuel. 

2Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specifiC bumup values (MWdlMT). 
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and TedljlIate l.Dfol'll1lllion Estimated 

Fuel Namo: MISCELlANEOUS RSWF FUEL 1 Fuel decay start date: 1963 Canister usage:
 
SNF ID il: 366 Estimates as of: 2010 18"x10'
 

Fuel Units & Oeser: 1 ., UNKNOWN Template: FFTF (FAST, SST, 10 to 3Mo, Pu & U) 2.00 
Heavy Metal MlIS<3: BOb ; E0l=4161.52kg 2Template Bumup(MWd): 5011.2 
ROD Storage Site: INEEL Template BOl H.avy Metal Ma•• (MY): 0.0329181 

Templale Decay Time: 35 years 
n. Estimates m b y. Gamma Sources 

Photon Total 
CilMWd From Nominal Sounding Fuel Initial Activity Nominal Fuel Sounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Sumup (MWd)' Sumup (MWcl)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
"'A"'c--=22='7'-:-- 6';'.718~2"'2c;E__o-l"'2'--------'1~2'".:.5'=22;c."'18~2;- __",2",8."",967.981 0.00~E:c+OO~------:7.74E-08 1.79E-07 Avg_ MeV 
-,;A",m'--;;,24~1,=- ---o-I:;;.2:;;337.2:;;E=--,,0,,1 -:1c::2c;.5=;2;;;2,:-;.1c;;8",2 ,;;2-;:8.:;;96-;:7o;-:--;:98~1--6.00E+OO 1:54E+03 3.57E+03 0.0150 9.471E+14 
",A:::m,--~24~2"m,,---_--.--,-1 :;;.9c;24~7:o-;E=--.:;037---_-_:1",2c;.5",22~.1c;;8.:;2---.:;2.:;8.:;;96.:;7=:o.981 O.ooE+OO 2.41 E+Ol 5.58E+Ol 0.0250 1.885E+14 
~A;::m:;--,,243= ._.;;I:;.0:;;740~E=--Q4~ -:1;;2c;.5S2~2::.;.1:;;8:;;2- __-;;2,,8.:;;96,,7~.~981 0.OOE~+OO--=,----.cl",.34~E"+OO::?'---_73:-:.1:-,I:;E"'+OO~_-j1--0:::.0:::3=7",5-_--,2::..1",8.:::9E~+,-,1.::4 
.;:C""--::14;,--~ ~2:.::.604~2",E=--Q5~ -:1",2c;.5,,,2;;;2o:.;.Ic;;8.:;2-_-.:;2.:;8.:;;96.:;7=:0.981 O.OOE+OO 3.26E-Ol 7.54E-Ol 0.0575 2.188E+14 
..;C::.I--"36~c-- --"-3.~4,=243~E=--~107---_---,1",2,,,.5,,,2:::2--,.1~8,=2- __~2::8":::9",67=,,.981 O.OOE+OO 4.29E-06 9.92E-06 0.0850 1.048E+14 
Cm-243 4.0629E-04 12,522.182 28,967.981 O.ooE+OO 5.09E+OO 1.18E+Ol 0.1250 7.377E+13 
Cm-244 1.6024E-03 12,522.182 28,967.981 O.OOE+OO 2.01E+Ol 4.64E+Ol 02250 8.461E+13 
..;Cc:oO:';-wC:'-''--------------,3::.:.4:::2'''83~E--::03:=-----:1.:;2:;;,5;c22?7'18:?:2c---~28?,"'96;:07~.9:'8=1----?O ..:;OO:.E=-+OO~-------4".2:=;9:;:E:-:.+O.:;I°-----:9:-:.9:::3:;:E:-:.+O.:;lo----lI-~0:3750 3.667E+13 

.;:Co=S_:-I"'34:=-------.-~1 :;;.5c=565=.E=--.:;03=----_:1"'2c;,5"'22~.1~8.:;2---_::2~8,:;;9.:;67=:o.981 O.OOE+OO 1.95E+Ol 4.51 E+Ol 0.5750 1.486E+15 

.;C2S'-:-1;;;3~5-----_-~4"'.7"'693~E;C-OS~---_:1;;;2c;,5:;2"'2:;.1~82:;_-_-;2;;;8::;,96~7'-;.:98~1 O.OOE+OO 5.97E_ol 1.36E+OO 0.8500 1.552E+13 
Cs-137 1.4007E+OO 12,522.182 28,967.981 O.OOE+OO 1.75E+04 4.06E+04 1.2500 1.858E+13 
Eu-154 1.6184E_o2 12.522.182 28.967.981 O.OOE+OO 2.03E+02 4.69E+02 1.7500 4.204E+l1 
Eu-155 1.3775E_o2 12.522.182 28.967.981 O.OOE+OO 1.72E+02 3.99E+02 2.2500 8.435E+07
 
Fe-55 3.8035E-04 12,522.182 28.967.981 O.OOE+OO 4.76E+OO 1.10E+Ol 2.7500 4.801E+08
 
H-3 3.8454E-03 12,522.182 28,967.981 O.OOE+OO 4.82E+Ol 1.IIE+02 3.5000 2.372E+06
 

-:-1-.,.:1.::2:=9 -::1.::.2"'8.:;9=:IE""-06~---____cli';2".5~22=':.1,,8;;;2'-------_::2"'8.::.96;;;-::7':.9o:8,;-1----:;'0.':OO;:cE""+OO~c_--~I:~.6::';:I::::Ec--o;,:2=_--__;:3c;.7"'3~E'-;-o;c.2o---lI-_:5::'.0000=.;;--_--;8:';.154E+05 
Kr-85 2.7858E_o2 12,522.182 28.967.981 O.OOE+OO 3.49E+02 8.Q7E+02 7.ססOO 9.315E+04 
Np-237 3.7516E_06 12.522.182 28,967.981 O.OOE+OO 4.70E-02 1.09E-Ol 11.ססOO 1.066E+04 
Pa-231 1.2488E-ll 12,522.182 28,967.981 O.ooE+OO 1.58E_o7 3.62E_o7 
Pb-21 0 2.4206E-12 12,522.182 28,967.981 O.OOE+OO 3.03E-OB 7.01E-08 
Pm-147 1.5671E_o2 12,522.182 28,967.981 O.OOE+OO 1.96E+02 4.54E+02 
""PC':U-;-2;;;38~---_-_-___:cl.""48':"77~E:-;-0~2;__--__:1;;;2::;,5:;2"'2.:.;.1~82:;_---;2;;;8::;.96:;;7~.o:98.;;1 O.OOE+OO 1.86E+02 4.31E+02 
Pu-239 6.8447E-02 12,522.182 28,967.981 O.OOE+OO 8.57E+02 l.98E+03 
Pu-240 7.3535E_o2 12,522.182 28,967.981 O.ooE+OO 9.21E+02 2.13E+03 
Pu-241 8.92ooE-Ol 12,522.182 28.967.981 O.ooE+OO 1.12E+04 2.58E+04 
Pu-242 2.5343E-OS 12,522.182 28,967.981 O.OOE+OO 3.17E_ol 7.34E_ol 
Ra-226 7.8524E-12 12,522.182 28,967.981 O.ooE+OO 9.83E-OB 2.27E_o7 
Ra-228 2.4086E-16 12,522.182 28.967.981 O.OOE+OO 3.02E-12 6.98E-12 
Ru-l06 1.5066E-05 12,522.182 28,967.981 0.OOE"'+OO=- I.:o.8o,,9c;E_::-0c;l---__o4c::.36~E_3-0:_'1-__11 

5e-79 1.0127E-Q5 12,522.182 28.967.981 O.OOE+oo 1.27E_ol 2.93E-Ol 
~5C:'n-_;:Cl;c:26"-------_.-4~.~390~2~E-05~---_,1;;;2::;,5"'2"'2.~18:;;2;__-___;2;;;8;:;.96s:~7.981 0.00:;E_"+OO~----'5';'.50==E;.-'-o=oI:-------"I.'727~E=_+OO_""____11 
5r-90 5.0086E-Ol 12,522.182 28.967.981 O.OOE+OO 6.27E+03 1.45E+04 
Tc-99 3.9412E-Q4 12.522.182 28,967.981 O.ooE+OO 4.94E+OO 1.14E+Ol 
Th-229 2.7219E-12 12,522.182 28.967.981 O.ooE+OO 3.41E-OB 7.88E-OB 
Th-230 1.0441E_o9 12,522.182 28.967.981 O.ooE+OO 1.31E-Q5 3.02E_o5 
Th-232 3.16B9E-16 12,522.182 28,967.981 O.OOE+OO 3.97E-12 9.18E-12 
TI-2OB 4.6636E_o7 12,522.182 28,967.981 O.ooE+OO 5.84E_o3 1.35E-02 
U-232 1.2638E_06 12,522.182 28.967.981 O.OOE+OO 1.58E_o2 3.66E-02 Thermal Power 

.;:U;-:-2;;;33?;-- 75."'74"'5;-;1:;:E'-;-1~0:_--__:1:;;2::;,5"'22"'.:.;.18;;:2:;__-_-;2:;;8:;;,96:;;7~.;c98"'1:_-~0:;.0"'0~E+OO~---"'7."'1"'9E~-06""---.;_I.""66;=:E~-Q5~_-jINorninat Heat Sounding
U-234 4.3044E_06 12.522.182 28.967.981 O.ooE+OO 5.39E-02 1.25E_ol Output Heal Output 
U-235 -7.7785E_o9 12,522.182 0.000 1.36E_o2 1.35E_o2 1.36E-02 /Watts\ /Watts! 
U-236 1.8050E_o7 12,522.182 28.967.981 O.ooE+OO 2.26E-03 5.23E-03 2.44E+02 5.65E+02 
U-236 -1.7914E_o7 12,522.182 0.000 9.87E_ol 9.85E_ol 9.87E_ol Total Total 
V-90 5.0086E_ol 12,522.182 28,967.981 O.ooE+OO 6.27E+03 1.45E+04 
Other Radionuclides 1.77E+04 4.1OE+04 
m. T_la~ $eIedi<JIl ~n-, 11 
Template Selection Summary 

From SFO Used Basis for Parameter Differences: 
Reactor Moderator: FAST FAST This Template was used for the following reasons: 

Fuel Cladding:I-----'-SS~Tc----1I-----'-.:-SS=To-----l;;Thisfuel matches on all parameters except enrichment (unknown) 

BO~o~==.~:I---.....::U-"M=ET=AooL_--1I----'Pu:::l0:-=~::::d=::30;cU---l 

Sumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD I Estimated 

NomllUll:1 I 12,522.182 Nominal bumup taken from 8FO and converted to MWd using BCi;4174.061kg
 

Boundlng:1 I 28,967.981 Bounding bumup laken from SFD and converted to M#d using BOL=4174.061kg


Checks 
Estimated Bumupl 

BumUD MultiDlier Given Bumup &limated EOl HMlGIven EOl HM
 
Nominal: 0.02
 I 0.711
 

Bounding: 0.05
 ,
Reactor shutdown. core removal. storage. shipptng or other date confirming that irradiation ceased for fuel. 

2rolal bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mess to get specific bumup values (MWdIMT). 
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Fuel Radionuclide Inventory Worksheet 
I. Fuel 3nd TeJIlPlate WOl'Dl3ijon Estimated 

Fuel Name: MISCELLANEOUS TREAT FUEL 1 FueI decay start date: 1994 Canister usage: 
SNFID#: 369 EstImates as of: 2010 18"xl0' 

Fuel Units & Oeser: 1 - UNKNOWN Template: (Worst Case) 0.01 
Heavy Metal Mass: BOl: ; EOl:.12k9 'Template Bumup(MWd): 62.5
ROD Storage SUe: INEEl Template BOl Heavy Metal Ma•• (MT): 0.00186865

Templ.te Decay Time· 15 years

in. Estimates m x" x. b y" y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonsfsec 
Radionuclide Template Fuel Burnup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 1.4157E-06 114.137 114.137 O.OOE+OO 1.62E-04 1.62E-04 Avg.MeV 
Am-241 6.2508E+OO 114.137 114.137 O.OOE+OO 7.15E+02 7.15E+02 0.0150 2.995E+14 
Am-242m 1.8448E-02 114.137 114.137 O.OOE+OO 2.11E+OO 2.11E+OO 0.0250 5.846E+13 
Am-243 1.6352E-02 114.137 114.137 O.OOE+OO 1.87E+OO 1.87E+OO 0.0375 5.221E+13 
C-14 1.2112E-Ol 114.137 114.137 O.OOE+OO 1.38E+Ol l.38E+Ol 0.0575 6.026E+13 
CI·36 2.2860E-03 114.137 114.137 O.OOE+OO 2.61E-Ol 2.61E-Ol 0.0850 2.903E+13 
Cm-243 1.4088E-03 114.137 114.137 O.OOE+OO 1.61E·Ol 1.61E-Ol 0.1250 2.823E+13 
Cm-244 3.6224E-ol 114.137 114.137 O.OOE+OO 4.13E+Ol 4.13E+Ol 0.2250 2.283E+13 
Co-50 3.8998E+02 114.137 114.137 O.OOE+OO 4.45E+04 4.45E+04 0.3750 9.529E+12 
Cs-l34 2.8276E-Ol 114.137 114.137 O.OOE+OO 3.23E+Ol 3.23E+Ol 0.5750 1.464E+14 
Cs-l35 4.3976E-04 114.137 114.137 O.OOE+OO 5.02E-02 5.02E-02 0.8500 1.526E+13 
Cs-137 3.34OSE+Ol 114.137 114.137 O.OOE+OO 3.81E+03 3.81E+03 1.2500 3.308E+15 
Eu-154 6.2585E+OO 114.137 114.137 O.OOE+OO 7.14E+02 7.14E+02 1.7500 4.548E+11 
Eu-155 1.1271E+OO 114.137 114.137 O.OOE+OO 1.29E+02 1.29E+02 2.2500 1.755E+l0 
Fe-55 6.0624E+Ol 114.137 114.137 O.OOE+OO 6.92E+03 6.92E+03 2.7500 4.829E+08 
H-3 7.4678E-Ol 114.137 114.137 O.OOE+OO 8.52E+Ol 8.52E+Ol 3.5000 1.045E+06 
1-129 1.0618E-05 114.137 114.137 O.OOE+OO 1.21E-03 1.21E-03 5.ססOO 2.536E+05 
Kr-85 2.1802E+OO 114.137 114.137 O.OOE+OO 2.49E+02 2.49E+02 7.ססOO 2.918E+04 
Np-237 1.5626E-Q4 114.137 114.137 O.OOE+OO 1.78E-02 1.78E-02 11.ססOO 3.348E+03 
Pa-231 2.8608E-Q6 114.137 114.137 O.OOE+OO 3.27E-Q4 3.27E-04 
Pb-210 2.0448E-09 114.137 114.137 O.OOE+OO 2.33E-07 2.33E-07 
Pm-147 3.3212E+OO 114.137 114.137 O.OOE+OO 3.79E+02 3.79E+02 
Pu-238 -3.5403E-Ol 114.137 0.000 3.09E+Ol O.OOE+OO 3.09E+Ol 
Pu-239 -4.825OE-02 114.137 0.000 3.74E+OO O.ooE+OO 3.74E+OO 
Pu-240 -3.oo95E-Ol 114.137 0.000 4.77E+OO O.ooE+OO 4.77E+OO 
Pu-241 -2.525OE+Ol 114.137 0.000 1.23E+03 O.ooE+OO 1.23E+03 
Pu-242 -1.1381E·04 114.137 0.000 2.06E-02 7.66E-03 2.06E-02 
Ra-226 1.0977E-Q6 114.137 114.137 O.OOE+OO 1.25E-Q6 1.25E-06 
Ra-228 5.4624E-07 114.137 114.137 O.OOE+OO 6.23E-OS 6.23E-05 
Ru-l06 3.7939E-03 114.137 114.137 O.ooE+OO 4.33E-Ol 4.33E-ol 
5e-7g 1.9186E-Q4 114.137 114.137 O.OOE+OO 2.19E-02 2.19E-02 
5n-126 1.6673E-Q4 114.137 114.137 O.OOE+OO 1.90E-02 1.90E-02 
5r-90 3.1860E+Ol 114.137 114.137 o.ooE+OO 3.64E+03 3.64E+03 
TC-gg 6.7678E-03 114.137 114.137 O.ooE+OO 7.72E-Ol 7.72E-Ol 
Th-229 7.2928E-07 114.137 114.137 O.OOE+OO 8.32E-OS 8.32E-05 
Th-230 2.4191E-Q6 114.137 114.137 O.ooE+OO 2.76E-Q4 2.76E-Q4 
Th-232 6.0208E-07 114.137 114.137 O.ooE+OO 6.87E-05 6.87E-Q5 
T1-208 1.0599E-Q4 114.137 114.137 O.OOE+OO 1.21E-02 1.21E-02 
U-232 2.8743E-04 114.137 114.137 O.OOE+OO 3.28E-02 3.28E-02 Thermal Power 
U-233 3.6128E-Q4 114.137 114.137 O.ooE+OO 4.12E-02 4.12E-02 Nominal Heat Bounding 
U-234 1.2786E-02 114.137 114.137 O.OOE+OO l.46E+OO l.46E+OO Output HealOutpul 
U-235 5.7486E-Q4 114.137 114.137 1.03E-Q4 6.57E-02 6.57E-02 /Wattsl /Wattsi 
U-236 2.3485E-Q4 114.137 114.137 O.ooE+OO 2.68E-02 2.68E-02 7.74E+02 7.75E+02 
U-238 1.1581E-Q4 114.137 114.137 1.29E-Q5 1.32E-02 1.32E-02 Total Total 
V-90 3.185OE+Ol 114.137 114.137 O.ooE+OO 3.64E+03 3.64E+03 
Other Radionuclides 9.17E+03 9.17E+03 
1m. Temolate Seleeli<mSolmtwlr~\. ,lInd-t;~ _cp. 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: GRAPHITE (WorsICase) This Template was used for the following reasons: 

Fuel Cladding: UNKNOWN SSTAnconal This fuel didn, closely match any existing telJ1)lates, therefore the worst case template was used. 
BOL HM Constituents: PU02-U02 U, Th.&Pu 

BOL Enrichment %: Oto 100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal:1 I 114.137 Nominal bumup set equal to bounding bumup. 
Bounding: 114.137 Bounding bumup estimated by assuming BOl heavy metal mass was twice EaL 

Checks 

Estimated Bumupl 
Bumup Multiplier Given BumuD Eatimate<t EOL HMlGiven EOl HM 

Nomlnal:1 14.21 I 591.641 
Bounding: 14.21 ,

Reactor shutdown, core removal, storage, shipping or other date conflnmng that irradiation ceased for fuel. 

2Total bumup for all fuel associated with this worksheet must be divided by SOL heavy metal mass to get specific bumup values (MWdIMT). 
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and TeDlpIate fufonQ/ltion Estimated 

Fuel Name: MISCELLANEOUS TREAT FUEL 1Fuel decay start date: 1994 Canister usage: 
SNF ID 1/: 905 Estimates as of: 2010 lB"xl0' 

Fuel Units & Oeser. 1 . UNKNOWN Template: N-Reactor (Graphite. Zirc, 0 to 5%, U) 0-01
 
Heavy Metal Mass: BOl= : EOl=.12kg 'Templnlo Bumup(MWd): 69600
 
ROD Storage Silo: INEEL Template BOL Heavy Me1a1 Mass (MT): 11.6
 

Template Decay Time" 15 years 
D. Estimates m x. x. b y. y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonslsec 

Radionuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac·227 O.ooOOE+OO 126.700 126.700 O.ooE+OO O.OOE+OO O.OOE+OO Avg. MeV 
Am·241 7.2313E-Q2 126.700 126.700 O.ooE+OO 9.16E+OO 9.16E+OO 0.0150 8.=E+12 
Am·242m 6.2011E-Q5 126.700 126.700 O.ooE+OO 7.86E-Q3 7.86E-Q3 0.0250 1.708E+12 
Am·243 4.6336E-Q5 126.700 126.700 O.ooE+OO 5.87E-03 5.87E-Q3 0.0375 1.593E+12 
C-14 9.2170E-Q5 126.700 126.700 O.ooE+OO 1.17E-Q2 1.17E-Q2 0.0575 1.710E+12 
CI-36 O.OOOOE+OO 126.700 126.700 O.ooE+OO O.OOE+OO O.OOE+OO 0.0850 9.536E+11 
Cm-243 O.OOOOE+OO 126.700 126.700 O.ooE+OO O.OOE+OO O.ooE+OO 0.1250 6.513E+l1 
Cm-244 7.4511E-04 126.700 126.700 O.ooE+OO 9.44E-02 9.44E-Q2 0.2250 8.195E+11 
Co-50 3.4842E-Q4 126.700 126.700 O.ooE-KlO 4.41E-02 4.41E-Q2 0.3750 3.536E+ll 
Cs-l34 1.0795E-Q3 126.700 126.700 O.ooE+OO 1.37E-Ql 1.37E-Ql 0.5750 7.554E+12 
Cs-l35 1.0066E-Q5 126.700 126.700 O.ooE-KlO 1.28E-03 1.28E-Q3 0.8500 1.036E+11 
Cs-137 1.5092E+OO 126.700 126.700 O.OOE+OO 2.04E-Kl2 2.04E-Kl2 1.2500 6.919E+l0 
Eu-l54 1.8822E-Q2 126.700 126.700 O.OOE+OO 2.38E+OO 2.38E+OO 1.7500 2.864E+09 
Eu-155 1.7672E-Q3 126.700 126.700 O.OOE+OO 2.24E-Ol 2.24E-Ql 2.2500 2.189E+05 
Fe-55 9.0172E-OS 126.700 126.700 O.ooE+OO 1.14E-Q2 1.14E-02 2.7500 7.870E+03 
H-3 4.3506E-03 126.700 126.700 O.ooE+OO 5.51E-Ql 5.51E-Ol 3.5000 3.692E+03 
1-129 8.6006E-07 126.700 126.700 O.ooE+OO l.09E-Q4 1.09E-Q4 5.ססOO 1.326E+03 
Kr-SS 6.1652E-02 126.700 126.700 O.ooE+OO 7.81E+OO 7.81E+OO 7.ססOO 1.510E+02 
Np-237 7.7672E-06 126.700 126.700 O.ooE+OO 9.84E-Q4 9.84E-Q4 11.ססOO 1.724E+01 
Pa-231 O.OOOOE+OO 126.700 126.700 O.ooE+OO O.OOE+OO O.ooE+OO 
Pb-21 0 O.OOOOE+OO 126.700 126.700 O.ooE+OO O.OOE+OO O.ooE+OO 
Pm-147 1.8175E-02 126.700 126.700 O.ooE+OO 2.30E+OO 2.30E+OO 
Pu-238 2.2170E-Q2 126.700 126.700 O.ooE+OO 2.81E+OO 2.81E+OO 
Pu-239 2.8836E-Q2 126.700 126.700 O.ooE+OO 3.65E+OO 3.65E+OO 
Pu-240 2.2830E-Q2 126.700 126.700 O.ooE+OO 2.89E+OO 2.89E+OO 
Pu-241 1.1362E+OO 126.700 126.700 O.ooE+OO 1.44E-Kl2 1.44E-Kl2 
Pu-242 1.4526E-Q5 126.700 126.700 O.ooE+OO 1.84E-03 1.84E-Q3 
Ra-226 O.OOOOE+OO 126.700 126.700 O.ooE+OO O.ooE+OO O.OOE+OO 
Ra-228 O.OOOOE+OO 126.700 126.700 O.ooE+OO O.ooE+OO O.ooE+OO 
Ru-l06 4.2672E-Q6 126.700 126.700 O.ooE+OO 5.41E-Q4 5.41E-04 
5e-79 1.0001E-OS 126.700 126.700 O.OOE+OO 1.38E-Q3 1.38E-Q3 
5n·126 O.OOOOE+OO 126.700 126.700 O.ooE+OO O.ooE+OO O.ooE+OO 
5r-00 1.1546E+OO 126.700 126.700 O.ooE+OO 1.46E-Kl2 1.46E-Kl2 
Tc-99 3.6494E-Q4 126.700 126.700 O.ooE+OO 4.62E-Q2 4.62E-Q2 
Th-229 O.OOOOE+OO 126.700 126.700 O.ooE+OO O.ooE+OO O.ooE+OO 
Th-230 O.OOOOE+OO 126.700 126.700 O.ooE+OO O.OOE+OO O.ooE+OO 
Th-232 O.OOOOE+OO 126.700 126.700 O.ooE+OO O.OOE+OO O.ooE+OO 
T1-208 O.OOOOE+OO 126.700 126.700 O.ooE+OO O.OOE+OO O.ooE+OO 
U-232 O.OOOOE+OO 126.700 126.700 O.ooE+OO O.OOE+OO O.ooE+OO Thermal Power 
U-233 O.OOOOE+OO 126.700 126.700 O.ooE+OO O.ooE+OO O.ooE+OO Nominal Heat Bounding 
U-234 6.3994E-Q5 126.700 126.700 O.ooE+OO 8.11E-Q3 B.llE-03 Output Heat Output 
U-235 -1.2944E-Q6 126.700 0.000 4.92E-Q6 O.ooE+OO 4.92E-Q6 /Watts} /Watts} 
U-236 1.1932E-Q5 126.700 126.700 O.OOE+OO 1.51E-Q3 1.51E-Q3 2.61E+OO 2.61E+OO 
U-23B -3.0619E-Q7 126.700 0.000 7.99E-Q5 4.11E-Q5 7.99E-OS Total Total 
V-OO 1.1550E+OO 126.700 126.700 O.ooE+OO 1.46E-Kl2 1.46E-Kl2 
Other Radionuelides 1.95E-Kl2 1.95E-Kl2 
m. TeRI\lhlte~Summary,B alJ(lCIledi:it 
Template Selection Summary

FromSFD Used Basis lor Parameter Differences: 
_Moderator: GRAPHITE GRAPHITE This Template was used for the foUowing reasons: 

Fuel Cladding: UNKNOWN ZIRC This fuel matches on aD pammelers except cladding (unknown) and enrichmenl (unknown). 
BOL HM Consti1Uentn: U METAL U 

SOL Enrichment ok: Ot05 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD I Estimated 

Nomln":1 I 126.700 Nominal bumup set equal 10 bounding bumup. 
Bounding: 126.700 Bounding bumup estimated by assuming SOL heavy metal mass was twice EOL 

Checks 

Estimated Bumupl 
Bumul> ""Iti"'ier Given Bumup Estimalod EOL HMlGlven EOL HM 

Nomlnal:1 87.91 I 1.841 
Bounding: 87.91 , 

Reactor shutdown, core removal, storage, shipping or other date confinmng that Irradiation ceased for fuel. 

2Total bumup for all fuel aSSOCiated with this worksheet must be diVided by BOL heavy metal mass to get specific bumup values (MWdIMT). 
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Fuel Radionuclide Inventory Worksheet 

I. hdandJ:empJale Inf.......ti"'"
 . Estimated 
Fuel Name: MIT 1Fuel decay start date: 1994 Canister usage: 

SNFID#: 136 Estimates as of: 2010 18"x10' 
Fuel Units & Oeser: 120·15 FLAT PLATES Template: ATR (Ughl Water, Alum., 60 to 100%, U) 4.00 
Heavy Metal Mass: BOL=65.46k9 : EOl=43.03k9 'Template Bumup(MWd): 367.2 
ROO Stor_ Site: SRS Template BOL Heavy Metal Mass (MT): 0.00116689 

Template DecaV Time' 15 Vaars 
n. Estimates m x. Xb b V. Vb Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energv Photons/sec 

Radianuelide Template Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 4.5861E-10 21,239.751 42,479.502 O.ooE+OO 9.74E-06 1.95E-05 Avg.MeV 
Am-241 1.7832E-03 21,239.751 42,479.502 O.ooE+OO 3.79E+Ol 7.58E+Ol 0.0150 5.067E+15 
Am-242m 4.3410E-Q7 21,239.751 42,479.502 O.ooE+OO 9.22E-Q3 1.84E-02 0.0250 1.057E+15 
Am-243 1.4907E-06 21,239.751 42,479.502 O.ooE+OO 3.17E-02 6.33E-02 0.0375 9.228E+14 
C-14 5.7162E-09 21,239.751 42,479.502 O.ooE+OO 1.21E-04 2.43E-04 0.0575 9.B40E+14 
CI-36 1.3124E-32 21,239.751 42,479.502 O.ooE+OO 2.79E-28 5.57E-28 0.0850 5.960E+14 
Cm-243 1.8568E-07 21,239.751 42,479.502 O.ooE+OO 3.94E-03 7.89E-03 0.1250 4.086E+14 
Cm-244 3.5512E-05 21,239.751 42,479.502 O.ooE+OO 7.54E-Ol 1.51E+OO 0.2250 5.135E+14 
Co-60 1.0261E-05 21,239.751 42,479.502 O.ooE+OO 2.18E-Ol 4.36E-Ol 0.3750 2.249E+14 
CS-l34 1.6931E-Q2 21,239.751 42,479.502 O.ooE+OO 3.60E+02 7.19E+02 0.5750 3.651E+15 
Cs-135 3.44nE-Q6 21,239.751 42,479.502 O.ooE+OO 7.32E-02 1.46E-Ol 0.8500 8.673E+13 
CS-137 2.2800E+OO 21,239.751 42,479.502 O.ooE+OO 4.84E+04 9.69E+04 1.2500 4.381E+13 
Eu-154 3.6656E-02 21,239.751 42,479.502 O.ooE+OO 7.79E+02 1.56E+03 1.7500 1.836E+12 
EU-155 9.6841E-03 21,239.751 42,479.502 O.ooE+OO 2.06E+02 4.11E+02 2.2500 2.297E+09 
Fe-55 4.69nE-Q4 21,239.751 42,479.502 O.ooE+OO 9.98E+OO 2.ooE+01 2.7500 1.38OE+08 
H-3 6.0485E-03 21,239.751 42,479.502 O.ooE+OO 1.28E+02 2.57E+02 3.5000 8.775E+06 
1-129 7.5300E-07 21,239.751 42,479.502 O.ooE+OO 1.60E-02 3.20E-02 5.ססOO 2.029E+04 
Kr-85 1.4989E-Ol 21,239.751 42,479.502 O.ooE+OO 3.18E+03 6.37E+03 7.ססOO 2.247E+03 
No-237 9.5534E-Q6 21,239.751 42,479.502 O.ooE+OO 2.03E-Ol 4.06E-01 11.ססOO 2.523E+02 
Pa-231 1.655OE-09 21,239.751 42,479.502 O.ooE+OO 3.52E-05 7.03E-05 
Pb-21 0 2.6831E-ll 21,239.751 42,479.502 O.ooE+OO 5.86E-Q7 1.13E-06 
Pm-147 1.8156E-Q1 21,239.751 42,479.502 O.ooE+OO 3.86E+03 7.71E+03 
Pu-238 1.8990E-Q2 21,239.751 42,479.502 O.ooE+OO 4.03E+02 8.07E+02 
Pu-239 4.2838E-Q4 21,239.751 42,479.502 O.ooE+OO 9.10E+OO 1.82E+Ol 
Pu-240 2.4379E-04 21,239.751 42,479.502 O.ooE+OO 5.18E+OO 1.04E+Ol 
Pu-241 4.2511E-Q2 21,239.751 42,479.502 O.ooE+OO 9.03E+02 1.81E+03 
Pu-242 3.6329E-07 21,239.751 42,479.502 O.ooE+OO 7.72E-03 1.54E-Q2 
Ra-226 1.4725E-l0 21,239.751 42,479.502 O.ooE+OO 3.13E-Q6 6.26E-06 
Ra-228 8.9760E-15 21,239.751 42,479.502 O.ooE+OO 1.91E-10 3.81E-l0 
RU-l06 1.9752E-Q4 21,239.751 42,479.502 O.ooE+OO 4.20E+OO 8.39E+OO 
8e-79 1.2933E-Q5 21,239.751 42,479.502 O.ooE+OO 2.75E-Ol 5.49E-Q1 
8n-126 1.1574E-05 21,239.751 42,479,502 O,ooE+oo 2,46E-Ol 4.92E-Q1 
8r-90 2.1680E+OO 21,239.751 42,479.502 O.OOE+OO 4.60E+04 9.21E+04 
Tc·99 4.2239E-Q4 21,239.751 42,479.502 O.ooE+OO 8.97E+OO 1.79E+Ol 
Th-229 3.9270E-12 21,239.751 42,479.502 O.ooE+OO 8.34E-08 1.67E-Q7 
Th-230 3.3578E-08 21,239.751 42,479.502 O.ooE+OO 7.13E-04 1.43E-Q3 
Th-232 1.5452E-14 21,239.751 42,479.502 O.ooE+OO 3.28E-10 6.56E-l0 
TI-208 4.6705E-Q8 21,239.751 42,479.502 O.ooE+OO 9.92E-04 1.98E-03 
U-232 1.3045E-Q7 21,239.751 42,479.502 O.ooE+OO 2.nE-Q3 5.54E-Q3 Thermal Power 
U-233 2.3739E-09 21,239.751 42,479.502 O.OOE+OO 5.04E-05 1.01E-04 Nominal Heat Bounding 
U-234 1.8423E-Q4 21,239.751 42,479.502 O.ooE+OO 3.91E+OO 7.83E+OO Output Heat Output 
U-235 -2.7235E-Q6 21,239.751 0.000 1.32E-Ol 7.39E-Q2 1.32E-Ql /Watts\ /Watts) 
U-236 1.5493E-Q5 21,239.751 42,479.502 O.ooE+OO 3.29E-Ol 6.58E-Q1 5.75E+02 1.15E+03 
U-238 -4.2851 E-09 21,239.751 0.000 1.51E-03 1.42E-03 1.51E-03 Total Total 
Y-90 2.1686E+OO 21,239.751 42,479.502 O.ooE+OO 4.61E+04 9.21E+04 
Other Radionuclides 4.62E+04 9.24E+04 
m. TetlIIIIate ~~I'Y,BunmP~"".and(;~ 
Template Selection Summary 
__r: FromSFD Used Basis for Parameter Differences: 

UGHTWATER LIGHT WATER 

Fuel Cladding:
 ALUM (6061) ALUM 
BOl HM Constltuenlll:
 lJ-ALX U 

SOL Enrichment %:
 93.145832 60 to 100 

Burnup Summary (MWd) Basis for bumup used in estimate:
 
FromSFD Estimated 

Nominal:\ I 21,239.751 Nominal bumup calculated from the heavy metal mass destroyed.
 
Bounding: I 42,479.502 Bounding bumup assumed 10 be twice nominal bumup. 

Checks 

Estimated Sumupl' 
BumuD Multiplier Given Bumup Estimated EOl HMlGlvan EOl HM 

Nomlnal:1 1.03 I 1.031 
Bounding: 2.06 ,

Reador shutdown. core removal, storage, stllPPlng or other date conflrmmg that IrradiaUon ceased for fuel.
 

1"olal bumup for aU fuel associated with this worksh&9t must be divided by BOl heavy metal mass to get specific bumup values (MWd'MT).
 

I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
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I 
Fuel Radionuclide Inventory Worksheet 

J. Fuel and Template hlfonuation Estimated 
Fuel Nam3: MIT 'Fuel decay start date:
 2035 Canister usage: 

SNFID#: 135 Estimates as of:
 2010 18"x10' 
Fuel Units & Oeser: 451 - 15 FLAT PLATES Template:
 AIR (Ught Water, Alum., 60 to 100%, U) 15.03 
Heavy Metal Mass: BOl=245.70kg ; EOL='87.53kg 2Tempate Bumup(MWd):
 367.2 
ROD Storage Sib: SHS Template DOL Heavy Metal Mass (MT):
 0.00116689
 

Template Decay Time'
 5 years
 

n. Estimates m x" x. b y" Yb Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 1.4545E-l0 82,311.108 164,622.216 O.OOE+OO 1.20E-06 2.39E-05 Avg. MeV 
Am-241 1.1190E-03 82,311.108 164,622.216 O.OOE+OO 9.21E+01 1.84E+02 0.0150 3.176E+16 
Am-242m 4.5425E-07 82,311.108 164,622.216 O.OOE+OO 3.74E-02 7.48E-02 0.0250 6.842E+15 
Am-243 1.4921E-08 82,311.108 164,622.216 O.OOE+OO 1.23E-01 2.46E-01 0.0375 6.314E+15 
C-14 5.7244E-09 82,311.108 164,622.216 O.OOE+OO 4.71E-04 9.42E-04 0.0575 6.209E+15 
CI-36 1.3124E-32 82,311.108 164,622.216 O.OOE+OO 1.08E-27 2.16E-27 0.0850 3.958E+15 
Cm-243 2.3676E-07 82,311.108 164,622.216 O.OOE+OO 1.95E-02 3.90E-02 0.1250 3.427E+15 
Cm-244 5.2042E-05 82,311.108 164,622.216 O.OOE+OO 4.28E+OO 8.57E+OO 0.2250 3.355E+15 
Co-OO 3.8208E-05 82,311.108 164,622.216 O.OOE+OO 3.14E+OO 6.29E+OO 0.3750 1.624E+15 
Cs-l34 4.8693E-01 82,311.108 164,622.216 O.OOE+OO 4.01E+04 8.02E+04 0.5750 2.230E+16 
Cs-135 3.4477E-06 82,311.108 164,622.216 O.OOE+OO 2.84E-Q1 5.68E-01 0.8500 3.123E+15 
Cs-137 2.8731E+OO 82,311.108 164,622.216 O.OOE+OO 2.36E+05 4.73E+05 1.2500 5.811E+14 
Eu-154 8.2053E-Q2 82,311.108 164,622.216 O.OOE+OO 6.75E+03 1.35E+04 1.7500 2.437E+13 
Eu-155 3.9134E-Q2 82,311.108 164,622.216 O.OOE+OO 3.22E+03 6.44E+03 2.2500 5.112E+13 
Fe-55 6.7429E-Q3 82,311.108 164,622.216 O.OOE+OO 5.55E+02 1.11E+03 2.7500 2.941E+l1 
H-3 1.0599E-Q2 82,311.108 164,622.216 O.OOE+OO 8.72E+02 1.74E+03 3.5000 3.262E+l0 
1-129 7.5300E-07 82,311.108 164,622.216 O.OOE+OO 6.20E-02 1.24E-Q1 5.0000 9.751E+04 
Kr-85 2.8595E-01 82,311.108 164,622.216 O.OOE+OO 2.35E+04 4.71E+04 7.0000 1.087E+04 
Np-237 9.5479E-06 82,311.108 164,622.216 O.OOE+OO 7.86E-Q1 1.57E+OO 11.0000 1.225E+03 
Pa-231 8.9297E-l0 82,311.108 164,622.216 O.OOE+OO 7.35E-05 1.47E-04 
Pl>-210 3.7609E-12 82,311.108 164,622.216 O.OOE+OO 3.10E-07 6.19E-07 
Pm-147 2.5452E+OO 82,311.108 164,622.216 O.OOE+OO 2.09E+05 4.19E+05 
Pu-238 2.0550E-Q2 82,311.108 164,622.216 O.OOE+OO 1.69E+03 3.38E+03 
Pu-239 4.2838E-Q4 82,311.108 164,622.216 O.OOE+OO 3.53E+Ol 7.05E+Ol 
Pu-240 2.4401E-Q4 82,311.108 164,622.216 O.OOE+OO 2.01E+01 4.02E+Ol 
Pu-241 6.8764E-Q2 82,311.108 164,622.216 O.OOE+OO 5.66E+03 1.13E+04 
Pu-242 3.6329E-07 82,311.108 164,622.216 O.OOE+OO 2.99E-Q2 5.98E-Q2 
Ra-226 3.8045E-ll 82,311.108 164,622.216 O.OOE+OO 3.13E-06 6.26E-06 
Ra-228 2.9902E-15 82,311.108 164,622.216 O.OOE+OO 2.46E-10 4.92E-10 
Ru-l06 1.9055E-Q1 82,311.108 164,622.216 O.OOE+OO 1.57E+04 3.14E+04 
80-79 1.2936E-05 82,311.108 164,622.216 O.OOE+OO 1.06E+OO 2.13E+OO 
8n-126 1.1574E·05 82,311.108 164,622.216 O.OOE+OO 9.53E-Ql 1.91E+OO 
8r-90 2.7505E+OO 82,311.108 164,622.216 O.OOE+OO 2_26E+05 4.53E+05 
Tc-99 4.2239E-Q4 82,311.108 164,622.216 O.OOE+OO 3.48E+Ol 6.95E+01 
Th-229 1.8848E-12 82,311.108 164,622.216 O.OOE+OO 1.55E-07 3.10E-Q7 
Th-230 1.7042E-06 82,311.108 164,622.216 O.OOE+OO 1.40E-03 2.81E-Q3 
Th-232 7.8132E-15 82,311.108 164,622_216 O.OOE+OO 6.43E-l0 1.29E-09 
n-208 4.4063E-06 82,311.108 164,622.216 O.OOE+OO 3.63E-Q3 7.25E-03 
U-232 1.3151E-Q7 82,311.108 164,622.216 O.OOE+OO 1.08E-02 2.16E-02 Thermal Power 
U-233 1.9564E-09 82,311.108 164,622.216 O.OOE+OO 1.61E-Q4 3.22E-Q4 Nominal Heat Bounding 
U-234 1.8371E-Q4 82,311.108 164,622.216 O.OOE+OO 1.51E+Ol 3.02E+Ol Output Heat Output 
U-235 -2.7235E-06 82,311.108 0.000 4.94E-Q1 2.70E-Ql 4.94E-Ql (Watts) (Wattsi 
U-236 1.5493E-06 82,311.108 164,622.216 O.OOE+OO 1.28E+OO 2.55E+OO 4.17E+03 8.35E+03 
U-238 -4.2851E-09 82,311.108 0.000 5.68E-03 5.32E-03 5.68E-03 Total Total 
Y-90 2.7505E+OO 82,311.108 164,622.216 O.OOE+OO 2.26E+05 4.53E+05 
Other Radionuclides 4.23E+05 8.47E+05 
;m. Template $eledi<m SummlIn'.~p ~.aDll Cll«ks 
Template selection Summary 

FromSFD Used Basis for Parameter Differences: 
ReactorModenrtor: UGHTWATER UGHTWATER 

Fuel Cladding: ALUM (6061) ALUM 
DOL HM Constituents: lJ-ALX U 

BOl Enrichment %: 93.1245618 60 to 100 

Bumup Summary (MWdY Basis for bumup used in estimate: 
FromSFD Estimated 

Nominol: 82,311.108 55,096.642 Nominal bumup tak,n liredly from SFD (oonv,ned to MWd). 
Bounding:1 I 164,622.216 Bounding bumup assum9d to be twice nominal bumup. 

CheckS 

Estimated Bumupl
8umup Multiplier Given Bumup E.mmated EOL HMlGlven EOL HM 

Nomlnol:1 1.08 0.67 I 0.871 
Bounding: 2.13 ,

Reador shutdown. core removal. storage. shlppmg or other date confmnlng that Irradiation ceased for fuel. 

2Tolal bumup for all fuel associated with this worksheet must be divided by SOL heavy metal mass to get specific bumup values (MWdIMT). 

I
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Fuel Radionuclide Inventory Worksheet 
;I.~~.nd Tea>plale W_li"D Estimated 

Fuel Name: Ml-l (GCRE) 'Fuel decay start date: 1965 Canister usage: 
SNFIO#: 137 Estimates as of: 2010 18"xl0' 

Fuel Units & Descr: 67 - 19 ROO ASSEMBLY Template: Pathfinder (Ught Water, SST, 60 to 100%. U) 3.72 
Heavy Metal Mass: BOl=58.63k9 ; EOl=58.29k9 'Template Bumup(MWd): 6.01 
ROO Storage Site: INEEL Template BOl Heavy Metal Mass (MT): 0.00012882 

Template Decay Time' 35 years 

ill. &limate$ m x. x, b Y. y, Gamma Sources 
Ph"t"n TOlDl 

CilMWd From Nominal BOUnding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 2.3344E-08 316.457 632.914 O.OOE+OO 7.39E-06 1.48E-05 Avg. MeV 
Am-241 1.1135E-04 316.457 632.914 O.OOE+OO 3.52E-02 7.05E-02 0.0150 4.724E+13 
Am-242m 8.5075E-09 316.457 632.914 O.OOE+OO 2.69E-06 5.38E-06 0.0250 9.817E+12 
Am-243 9.8519E-l0 316.457 632.914 O.OOE+OO 3.12E-07 6.24E-Q7 0.0375 8.491E+12 
C-14 2.3012E-Q4 316.457 632.914 O.OOE+OO 7.28E-02 1.46E-Ol 0.0575 9.152E+12 
CI-36 1.2261E-06 316.457 632.914 O.OOE+OO 3.88E-04 7.76E-04 0.0850 5.530E+12 
Cm-243 2.4675E-l0 316.457 632.914 O.OOE+OO 7.87E-OS 1.57E-07 0.1250 3.59IE+12 
Cm-244 2.3178E-09 316.457 632.914 O.OOE+OO 7.33E-07 1.47E-Q6 0.2250 4.762E+12 
Co-50 7.0849E-02 316.457 632.914 O.OOE+OO 2.24E+Ol 4.46E+Ol 0.3750 2.076E+12 
Cs-l34 3.0266E-06 316.457 632.914 O.OOE+OO 9.58E-04 1.92E-OO 0.5750 3.420E+13 
Cs-l35 3.0316E-05 316.457 632.914 O.OOE+OO 9.59E-03 1.92E-02 0.8500 3.462E+11 
Cs-137 1.4511E+OO 316.457 632.914 O.OOE+OO 4.59E+02 9.18E+02 1.2500 3.441E+12 
Eu-154 6.6955E-Q4 316.457 632.914 O.OOE+OO 2.12E-Ql 4.24E-Ol 1.7500 8.932E+09 
Eu-155 6.9850E-04 316.457 632.914 O.OOE+OO 2.21E-Ol 4.42E-Ol 2.2500 1.854E+07 
Fe-55 1.2318E-OO 316.457 632.914 O.OOE+OO 3.90E-Ol 7.80E-Ol 2.7500 5.359E+05 
H-3 2.5141E-03 316.457 632.914 O.OOE+OO 7.96E-Ol 1.59E+OO 3.5000 4.872E+OI 
1-129 7.3195E-07 316.457 632.914 O.OOE+OO 2.32E-04 4.63E-04 5.0000 2.014E+OI 
Kr-85 4.1281E-02 316.457 632.914 O.OOE+OO 1.31E+Ol 2.61E+Ol 7.0000 2.234E+OO 
Np-237 1.1489E-06 316.457 632.914 O.OOE+OO 3.64E-04 7.27E-04 11.0000 2.514E-Ol 
Pa-231 4.5241E-08 316.457 632.914 O.OOE+OO 1.43E-05 2.86E-05 
Pb-21 0 6.4476E-13 316.457 632.914 O.OOE+OO 2.04E-l0 4.OSE-l0 
Pm-147 1.1651E-Q3 316.457 632.914 O.OOE+OO 3.69E-Ol 7.37E-Ol 
Pu-238 2.9517E-Q4 316.457 632.914 O.OOE+OO 9.34E-02 1.87E-Ql 
Pu-239 6.6772E-04 316.457 632.914 O.OOE+OO 2.11E-Ol 4.23E-Ol 
Pu-240 8.6639E-05 316.457 632.914 O.OOE+OO 2.75E-02 5.50E-02 
PU-241 7.1514E-Q4 316.457 632.914 O.OOE+OO 2.26E-Ql 4.53E-Ql 
Pu-242 1.9717E-Q9 316.457 632.914 O.OOE+OO 6.24E-07 1.25E-06 
Ra-226 1.7654E-12 316.457 632.914 O.OOE+OO 5.59E-l0 1.12E-09 
Ra-228 82928E-12 316.457 632.914 O.OOE+OO 2.62E-09 5.25E-09 
Ru-l06 1.8419E-l0 316.457 632.914 O.OOE+OO 5.83E-oB 1.17E-Q7 
Se-79 1.3223E-Q5 316.457 632.914 O.OOE+OO 4".18E-Q3 8.37E-OO 
Sn-126 1.1493E-Q5 316.457 632.914 O.OOE+OO 3.64E-03 7.27E-03 
Sr-90 1.3649E+OO 316.457 632.914 O.OOEtOO 4.32E+02 8.64E+02 
Tc-99 4.6656E-04 316.457 632.914 O.OOE+OO 1.48E-Ql 2.95E-Ql 
Th-229 1.4547E-ll 316.457 632.914 O.OOE+OO 4.5OE-Q9 9.21E-Q9 
Th-230 1.6617E-l0 316.457 632.914 O.OOE+OO 5.26E-OS 1.05E-07 
Th-232 8.3361E-12 316.457 632.914 O.OOE+OO 2.84E-Q9 5.28E-09 
n-2OS 2.1664E-OS 316.457 632.914 O.OOE+OO 6.86E-Q6 1.37E-Q5 
U-232 5.8669E-oB 316.457 632.914 O.OOE+OO 1.86E-Q5 3.71E-05 Thennal Power 
U-233 3.1847E-Q9 316.457 632.914 O.OOE+OO 1.01E-Q6 2.02E-06 Nominal Heat Bounding 
U-234 3.8769E-Q7 316.457 632.914 O.OOE+OO 1.23E-Q4 2.45E-04 Output HeatOulput 
U-235 -2_7761E-06 316.457 0.000 1.18E-Ql 1.17E-Ol 1.18E-Ql /Wattsl /Watts) 
U-238 1.6190E-Q5 316.457 632.914 O.OOE+OO 5.12E-03 1.02E-Q2 5.53E.OO 1_IIE+Ol 
U-238 -2.8547E-Q9 316.457 0.000 1.35E-OO 1.35E-OO 1.35E-Q3 Total Total 
V-90 1.3652E+OO 316.457 632.914 O.OOE+OO 4.32E+02 8.64E+02 
Other Radionuclides 5.22E+02 1.04E+03 
.m. Temolate SdI!dioos.m.rv,B""'o "andCIled<Ii 
Template Selection Summary 

FromSFO Used Basis for Parameter Differences: 
Reactor _aIo<: UGHTWATER UGHTWATER This Template was used for the following reasons: 

Fuel Cladding: HASTEllOY-X SST Th~ fuel matches OIl all paramelers except dadclng (SST is conselValive). 
BOL HM Constituents: U02-Be02 U 

BOl enrichment %: 93.14285714 60 to 100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFO Estimated 

Nomlnal:1 I 316.45 Nominal bumup calculated from the heavy metal mass destroyed. 
Boundlng:1 I 632.914 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
BumuD MuIllDlI... Given BumuD Estimated EOl HMlGlven EOl HM 

Nominal: 0.12 I 1.001 
Bounding: 0.23 , 

Reactor shutdown, core removal, storage, stllpptng or other date confllTmng that Irradiation ceased for fuel.
 

2Total bumup for all fuel associated wffh this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd'MT).
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and Template lnfonuatiOll Estimated 

Fuel Naltl9: MNR (CANADA) 1Fuel decay start date: 2006 Canister usage: 
SNFID#: 1064 Estimates as of:
 2010 18"xl0' 

Fuel Units & Oeser: 11 - 18 CURVED PLATES Template:
 AlR (Ught Water. Alum., 60 to 100%, U) 0.31 
Heavy Metal Mass: BO[;'1.96k9 : EOL=1.38k9 ~emplate Bumup(MWd):
 367.2 
ROD Storage Si~: SRS Template BOL Heavy Motal Mass (MT):
 0.00116689
 

Template Decay Time'
 5 years
 

n. Estimates m x" x. b y" y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Burnup (MWdl' Bumup(MWd)' (Cil Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 1.4545E-l0 545.862 1,091.724 O.OOE+OO 7.94E-D8 1.59E-07 Avg. MeV 
Am-241 1.1190E-03 545.862 1,091.724 O.OOE+OO 6.11E-Ql 1.22E-tOO 0.0150 2.106E+14 
Am-242m 4.5425E-07 545.862 1,091.724 O.OOE-tOO 2.48E-04 4.96E-Q4 0.0250 4.538E+13 
Am-243 1.4921E-06 545.862 1,091.724 O.OOE-tOO 8.14E-04 1.63E-03 0.0375 4.187E+13 
C-14 5.7244E-Q9 545.862 1,091.724 O.OOE-tOO 3.12E-D8 6.25E-06 0.0575 4.117E+13 
CI-36 1.3124E-32 545.862 1,091.724 O.OOE-tOO 7.16E-30 1.43E-29 0.0850 2.625E+13 
Cm-243 2.3676E-07 545.862 1,091.724 O.OOE+OO 1.29E-04 2.58E-Q4 0.1250 2.273E+13 
Cm-244 5.2042E-05 545.862 1,091.724 O.OOE+OO 2.84E-02 5.68E-02 0.2250 2.225E+13 
Co-6O 3.8208E-05 545.862 1,091.724 O.OOE-tOO 2.09E-02 4.17E-Q2 0.3750 1.077E+13 
Cs-l34 4.8693E-Ql 545.862 1,091.724 O.OOE+OO 2.68E+02 5.32E+02 0.5750 1.479E+14 
Cs-l35 3.4477E-D8 545.862 1,091.724 O.OOE-tOO 1.88E-03 3.76E-Q3 0.8500 2.071E+13 
Cs-137 2.8731E-tOO 545.862 1,091.724 O.OOE-tOO 1.57E+03 3.14E+03 1.2500 3.854E+12 
Eu-l54 8.2053E-02 545.862 1,091.724 O.OOE-tOO 4.48E+Ol 8.96E+Ol 1.7500 1.616E+11 
Eu-155 3.9134E-Q2 545.862 1,091.724 O.OOE-tOO 2.14E+Ol 4.27E+Ol 2.2500 3.390E+11 
Fe-55 6.7429E-Q3 545.862 1,091.724 O.OOE+OO 3.68E-tOO 7.36E-tOO 2.7500 1.95OE+09 
H-3 1.0599E-Q2 545.862 1,091.724 O.OOE+OO 5.79E-tOO 1.16E+01 3.5000 2. 164E+08 
1-129 7.5300E-07 545.862 1,091.724 O.OOE-tOO 4.11E-04 8.22E-Q4 5.0000 6.467E+02 
K'-85 2.8595E-Q1 545.862 1,091.724 O.OOE-tOO 1.56E+02 3.12E+02 7.0000 7.210E+01 
Np-237 9.5479E-oB 545.862 1,091.724 O.OOE-tOO 5.21E-Q3 1.04E-Q2 11.0000 8. 126E+OO 
Pa-231 8.9297E-10 545.862 1,091.724 O.OOE-tOO 4.87E-Q7 9.75E-Q7 
Pb-21 0 3.7609E-12 545.862 1,091.724 O.OOE-tOO 2.05E-Q9 4.11E-Q9 
Pm-147 2.5452E+OO 545.862 1,091.724 O.OOE+OO 1.39E+03 2.78E+03 
Pu-238 2.0550E-Q2 545.862 1,091.724 O.OOE-tOO 1.12E+01 2.24E+01 
Pu-239 4.2838E-Q4 545.862 1,091.724 O.OOE-tOO 2.34E-01 4.68E-Q1 
Pu-240 2.4401E-Q4 545.862 1,091.724 O.OOE+OO 1.33E-Q1 2.68E-Q1 
Pu-241 6.8764E-Q2 545.862 1,091.724 O.OOE-tOO 3.75E+01 7.51E+01 
Pu-242 3.6329E-Q7 545.862 1,091.724 O.OOE-tOO 1.98E-Q4 3.97E-Q4 
Ra-226 3.8045E-11 545.862 1,091.724 O.OOE-tOO 2.08E-D8 4.15E-D8 
Ra-228 2.9902E-15 545.862 1,091.724 O.OOE-tOO 1.63E-12 3.26E-12 
Ru-106 1.9055E-Ql 545.862 1,091.724 O.OOE-tOO 1.04E+02 2.08E+02 
5e-79 1.2936E-Q5 545.862 1,091.724 O.OOE+OO 7.06E-03 1.41E-Q2 
5n-126 1.1574E-Q5 545.862 1,091.724 o.oOE-tOO 6.32E-03 1.26E-Q2 
5,-90 2.7505E+OO 545.862 1,091.724 O.OOE-tOO 1.50E+03 3.00E+03 
Tc-99 4.2239E-04 545.862 1,091.724 O.OOE+OO 2.31E-01 4.61E-Q1 
Th-229 1.8848E-12 545.862 1,091.724 O.OOE-tOO 1.03E-Q9 2.06E-Q9 
Th-230 1.7042E-<J8 545.862 1,091.724 O.OOE-tOO 9.30E-oB l.86E-Q5 
Th-232 7.8132E-15 545.862 1,091.724 O.OOE-tOO 4_26E-12 8.53E-12 
TI-208 4.4063E-D8 545.862 1,091.724 O.OOE-tOO 2.41E-Q5 4.81E-Q5 
U-232 1.3151E-Q7 545.862 1,091.724 O.OOE-tOO 7.18E-05 l.44E-Q4 Thermal Powe, 
U-233 1.9564E-Q9 545.862 1,091.724 O.OOE+OO 1.07E-06 2.14E-oB Nominal Heat Bounding 
U-234 1.8371E-Q4 545.862 1,091.724 O.OOE-tOO 1.00E-<J1 2.01E-Q1 Output Heat Output 
U-235 -2.7235E-oB 545.862 0.000 3.94E-03 2.46E-Q3 3.94E-{)3 (Watts) (Watts) 
U-236 1.5493E-Q5 545.862 1,091.724 O.OOE-tOO 8.46E-{)3 1.69E-02 2.77E+01 5.54E+Ol 
U-238 -4.2851E-Q9 545.862 0.000 4.53E-05 4.30E-Q5 4.53E-Q5 Total Total 
V-90 2.7505E-tOO 545.862 1,091.724 O.OOE-tOO 1.50E+03 3.00E+03 
Other Radionuelides 2.81E+03 5.61E+03 
m. Template SeleetioJl S_r:v.B_ .and.C~ 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: UGHTWATER UGHTWATER 

Fuel Cladding: ALUM ALUM 
BOl HM Constltuen1S: U-ALX U 

BOl Enrichment %: 93.11672336 60 to 100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nominal: 545.862 NOIl'inaJ bumup calculated _the heavy metal mass destroyed. 
Bounding:1 1,091.724 Bouncfing oomup assumed to be twice nominal bum~. 

Checks 

Estimated Bumupl 
BumuD MuitiDlier Given BumuD Eslimaled EOl HMlGlven EOl HM 

Nomlnal:1 0.89 I 1.021 
Bounding: 1.77 ,

Reactor shutdown, core removal, storage. shlPPU\Q or other date conflnnlng that Irradiation ceased for fuel. 

2T01a1 bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdIMT). 
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I Fuel Radionuclide Inventory Worksheet 

'J. Fuel and TeDljlla~"1Jlf-tim> Estimated 
Fuel Name: MOX SCRAP SNF 'Fuel decay start date: 1994 Canister usage: 

SNFID#: 368 Estimates as of: 2010 HIC 
Fuel Units & Oeser: 1 - CANISTER OF SCRAP Template: FFTF (FAST, SST, 10 to 30%, Pu & U) 1.00 
_vy Metal Ma••: BOl: ; EOL=l06,34kg oremplate Bumup(MWd): 5011.2 
ROD Storage Site: INEEL Template BOL _vy Metal Mas. (MT): 0.0329181
 

Template Decay Time· 15 years
 

ll.Estimal<ls m x. x. b y. y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuelide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 1.3735E-12 106,140.239 106,140.239 O.OOE+OO 1.46E-07 1.46E-07 Avg.MeV 
Am-241 7.9527E-02 106,140.239 106,140.239 4.10E-+02 8.85E-+03 8.85E-+03 0.0150 5.280E+15 
Am-242m 2.1053E-03 106,140.239 106,140.239 O.OOE+OO 2.23E-+02 2.23E-+02 0.0250 1.150E+15 
Am-243 1.0760E-04 106,140.239 106,140.239 O.OOE+OO 1.14E-+Ol 1.14E-+Ol 0.0375 1.316E+15 
C-14 2.6141E-05 106,140.239 106,140.239 O.OOE+OO 2.77E+OO 2.77E+OO 0.0575 1.105E+15 
CI-36 3.4243E-l0 106,140.239 106,140.239 O.OOE+OO 3.63E-05 3.63E-05 0.0850 6.557E+14 
Cm-243 6.6092E-04 106,140.239 106,140.239 O.OOE+OO 7.02E-+Ol 7.02E-+Ol 0.1250 4.897E+14 
Cm-244 2.9933E-03 106,140.239 106,140.239 O.OOE+OO 3.18E-+02 3.18E-+02 0.2250 4.966E+14 
Co-60 1.5934E-02 106,140.239 106,140.239 O.OOE+OO 1.69E-+03 1.69E-+03 0.3750 2.553E+14 
Cs-134 4.6356E-02 106,140.239 106,140.239 O.OOE+OO 4.92E-+03 4.92E+03 0.5750 8.534E+15 
Cs-135 4.7693E-05 106,140.239 106,140.239 O.OOE+OO 5.06E+OO 5.06E+OO 0.8500 2.855E+14 
Cs-137 2.1113E+OO 106,140.239 106,140.239 O.OOE+OO 2.24E-+05 2.24E-+05 1.2500 2.486E+14 
Eu-154 4.6092E-02 106,140.239 106,140.239 O.OOE+OO 5.10E-+03 5.10E-+03 1.7500 4.084E+12 
Eu-155 6.8447E-02 106,140.239 106,140.239 O.OOE+OO 7.26E+03 7.26E-+03 2.2500 1.374E+ll 
Fe-55 5.8489E-03 106,140.239 106,140.239 O.OOE+OO 6.21 E-+02 6.21 E-+02 2.7500 1.433E+10 
H-3 8.93OOE-03 106,140.239 106,140.239 O.OOE+OO 9.48E-+02 9.48E-+02 3.5000 1.617E+09 
1-129 1.2891E-06 106,140.239 106,140.239 O.OOE+OO 1.37E-01 1.37E-01 5.ססOO 2.967E+06 
Kr-85 7.0941E-02 106,140.239 106,140.239 O.OOE+OO 7.53E-+03 7.53E-+03 7.ססOO 3.401E+05 
Np-237 2.6541E-06 106,140.239 106,140.239 O.OOE+OO 2.82E-01 2.82E-01 11.ססOO 3.898E+04 
Pa-231 4.8970E-12 106,140.239 106,140.239 O.OOE+OO 5.20E-07 5.20E-07 
Pb-210 2.2170E-13 106,140.239 106,140.239 O.OOE+OO 2.35E-08 2.35E-08 
Pm-147 2.3627E-01 106,140.239 106,140.239 O.OOE+OO 2.51E+04 2.51E+04 
Pu-238 2.8636E-02 106,140.239 106,140.239 O.OOE+OO 3.04E-+03 3.04E+03 
Pu-239 -3.5520E-02 106,140.239 0.000 3.37E+03 O.OOE+OO 3.37E-+03 
Pu-240 2.0790E-02 106,140.239 106,140.239 1.71E+03 3.92E+03 3.92E-+03 
Pu-241 -4.8316E-01 106,140.239 0.000 7.68E+04 2.55E+04 7.68E+04 
Pu-242 1.1052E-05 106,140.239 106,140.239 4.56E-01 1.63E+OO 1.83E+OO 
Ra-226 5.7471E-13 106,140.239 106,140.239 O.OOE+OO 6.10E-08 6.10E-08 
Ra-228 5.4957E-17 106,140.239 106,140.239 O.OOE+OO 5.83E-12 5.83E-12 
Ru-106 1.4583E-02 106,140.239 106,140.239 O.OOE+OO 1.55E-+03 1.55E-+03 
Se-79 1.0137E-05 106,140.239 106,140.239 O.OOE+OO 1.08E+OO 1.08E+OO 
Sn·126 4.3922E-05 106,140.239 106,140.239 O.OOE+OO 4.66E+OO 4.66E+OO 
Sr-90 7.8329E-01 106,140.239 106,140.239 O.OOE+OO 8.10E+04 8.10E+04 
Te-99 3.9412E-<l4 106,140.239 106,140.239 O.OOE+OO 4.18E+Ol 4.18E+Ol 
Th-229 1.6457E-12 106,140.239 106,140.239 O.OOE+OO 1.75E-07 1.75E-07 
Th-230 1.6822E-10 106,140.239 106,140.239 O.OOE+OO 2.00E-05 2.00E-05 
Th-232 9.7601E-17 106,140.239 106,140.239 O.OOE+OO 1.04E-11 1.04E-11 
TI-208 5.2722E-07 106,140.239 106,140.239 O.OOE+OO 5.60E-02 5.60E-02 
U-232 1.4925E-06 106,140.239 106,140.239 O.OOE+OO 1.58E-01 1.58E-01 Thermal Power 
U-233 2.1113E-l0 106,140.239 106,140.239 O.OOE+OO 2.24E-05 2.24E-05 Nominal Heat Bounding 
U-234 1.9528E-06 106,140.239 106,140.239 O.OOE+OO 2.07E-01 2.07E-ol Output Heat Output 
U-235 -9.7920E-09 106,140.239 0.000 6.91E-Q4 O_OOE+OO 6.91E-Q4 (Watts) (Watts) 
U-238 1.1570E-07 106,140.239 106,140.239 O.OOE+OO 1.23E-02 1.23E-02 2.34E+03 2.44E+03 
U-238 -1.7914E-07 106,140.239 0.000 5.03E-02 3.13E-02 5.03E-02 Total Total 
Y-90 7.6329E-01 106,140.239 106,140.239 O.OOE+OO 8.10E+04 8.10E+04 
Other RadlOnuelides 2.30E+05 2.30E+05 

!m. T~te~s.m-ry.BOI'IlII .$IldC~ 0\c.~,,;~ 

Template selection Summary 
FromSFD Used Basis for Parameter Differences: -_: FAST FAST This Template was used for the following reasons: 

Fuel Cladding: UNKNOWN SST This fuel matches on all parameters except dadding (SST is conservative) and enrichment (unknown). 
BOL HM eon_Is: Pu02·U02 Puand U 

BOL Enrichment %: 10t03O 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nominal: 106,140.239 Nominal bumup set equal to boWlding bumup.
Bounding:1 I 106,140.239 Bounding bumup estimated by assuming BOl heavy metal mass was twice EOL 

Checks 

Estimated Bumupf 
Bumup Multiplier Given Bumup Estimated EOL HMlGlven EOL HM 

Nominal: 3.28 I 1.051 
Boundlng:1 3.28 ,

Reactor shutdown, core removal, storage, shipping or other date conflnnlng that irradiation ceased for fuel. 

~otal bumup for all fU&l associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdlMT). 
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I 
Fuel Radionuclide Inventory Wo~ksheet 

1. Fuel and Template Information Estimated 
Fuel Name: MTR CANAL SCRAP 'FuGi decay start date:
 1979 Canister usage: 

SNF ID #: 1062 Estimates as 01:
 2010 HIC 
Filet Units & oeser: 105 - CANISTER OF SCRAP Template:
 PWR (Ught Water, Zire, 0 to 5%, U) 105.00 
Heavy Metal Mass: BOL= ; EOL=265.98kg 2T£lmplate Bumup(MWd):
 61.92 
ROD Sto<_ Site: INEEL Template BOL Heavy Metal Mass (MT):
 0.00176911 

Template Decay Time'
 25 yea.. 

n. Estimates m x. x. b y. y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fllel Initial Activity Nominal Fuel BOllnding Fllel Energy Photons/sec 
Radionllclide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 6.6376E-l0 266.255 532.511 O.OOE-tOO 1.77E-07 3.53E-07 AV9_ MeV 
Am-241 1.3144E-Ql 266.255 532.511 O.OOE-tOO 3.50E-KJl 7.00E-KJl 0.0150 3.621E+13 
Am-242m 3.oo39E-04 266.255 532.511 O.OOE-tOO 8.ooE-Q2 1.5OE-Ql 0.0250 7.334E+12 
Am-243 6.2629E-04 266.255 532.511 O.OOE-tOO 1.67E-Ql 3.34E-Ql 0.0375 7.098E+12 
C-14 4.7965E-05 266.255 532.511 O.ooE-tOO 1.28E-Q2 2.55E-02 0.0575 7.743E+12 
CI-36 8.0297E-Q7 266.255 532.511 O.OOE-tOO 2.14E-04 4.28E-04 0.0850 4.103E+12 
Cm-243 3.1993E-04 266.255 532.511 O.ooE-tOO 8.52E-02 1.70E-Ql 0.1250 2.997E+12 
Cm-244 7.1851E-02 266.255 532.511 O.OOE-tOO 1.91E-KJl 3.83E-KJl 0.2250 3.523E+12 
Co-50 9.5220E-03 266.255 532.511 O.OOE-tOO 2.54E-tOO 5.07E-tOO 0.3750 1.511E+12 
Cs-l34 1.1662E-03 266.255 532.511 O.OOE-tOO 3.11E-Ol 6.21E-Ol 0.5750 3.473E+13 
Cs-l35 l.4433E-05 266.255 532.511 O.OOE-tOO 3.84E-03 7.69E-03 0.8500 6.854E+11 
Cs-137 1.7603E-tOO 266.255 532.511 O.OOE-tOO 4.69E-KJ2 9.37E-KJ2 1.2500 9.260E+ll 
Eu-l54 4.5203E-Q2 266.255 532.511 O.OOE-tOO 1.20E-KJl 2.41 E-KJl 1.7500 2.029E+l0 
EU-155 7.1479E-Q3 266.255 532.511 O.OOE-tOO 1.90E-tOO 3.81E-tOO 2.2500 3.748E+06 
Fe-55 6.1919E-04 266.255 532.511 O.OOE-tOO 1.65E-Ql 3.30E-Ql 2.7500 4.212E+06 
H-3 3.6386E-Q2 266.255 532.511 O.OOE-tOO 9.69E-tOO l.94E-KJl 3.5000 5.524E+05 
1-129 9.8288E-07 266.255 532.511 O.OOE-tOO 2.62E-04 5.23E-04 5.0000 2.361E+OS 
Kr-85 5.3844E-02 266.255 532.511 O.OOE-tOO l.43E-KJl 2.87E-KJl 7.0000 2.721E+04 
Np-237 l.0546E-05 266.255 532.511 O.OOE-tOO 2.81E-03 5.62E-03 11.0000 3. 126E+03 
Pa-231 1.1370E-09 266.255 532.511 O.OOE-tOO 3.03E-Q7 6.05E-Q7 
Pb-21 0 3.3624E-ll 266.255 532.511 O.OOE-tOO 8.95E-09 1.79E-08 
Pm-147 5.1211E-03 266.255 532.511 O.OOE-tOO 1.36E-tOO 2.73E-tOO 
Pu-238 8.0669E-Q2 266.255 532.511 O.ooE-tOO 2.15E-KJl 4.30E-KJl 
Pu-239 1.1626E-Q2 266.255 532.511 O.ooE-tOO 3.10E-tOO 6.19E-tOO 
PIl-240 1.5097E-Q2 266.255 532.511 O.ooE-tOO 4.02E+OO 8.04E-tOO 
Pu-241 1.4567E-tOO 266.255 532.511 O.ooE-tOO 3.88E-KJ2 7.76E-KJ2 
Pu-242 6.425OE-Q5 266.255 532.511 O.OOE-tOO 1.71E-Q2 3.42E-Q2 
Ra-226 1.1392E-l0 266.255 532.511 O.OOE-tOO 3.03E-08 6.07E-08 
Ra-228 5.1841E-12 266.255 532.511 O.OOE-tOO 1.38E-Q9 2.76E-Q9 
Ru-l06 5.9012E-Q7 266.255 532.511 O.ooE-tOO 1.57E-04 3.14E-04 
56079 1.2379E-05 266.255 532.511 O.OOE-tOO 3:30E-Q3 6.59E-03 
5n-126 2.521OE-Q5 266.255 532.511 O.OOE-IOO 6.71E-Q3 1.34E-Q2 
5r-90 1.1630E-tOO 266.255 532.511 O.ooE-IOO 3.10E-KJ2 6.19E-KJ2 
Tc-99 3.9357E-04 266.255 532.511 O.ooE-IOO 1.05E-Ql 2.10E-Q1 
Th-229 8.5691E-11 266.255 532.511 O.ooE-IOO 2.28E-08 4.56E-08 
Th-230 1.4493E-08 266.255 532.511 O.OOE-IOO 3.88E-06 7.72E-06 
Th-232 5.2923E-12 266.255 532.511 O.ooE-IOO 1.41E-09 2.82E-09 
11-208 1.9202E-07 266.255 532.511 O.ooE-IOO 5.11E-05 1.02E-04 
U-232 5.2083E-Q7 266.255 532.511 O.ooE-IOO 1.39E-04 2.77E-04 Thennal Power 
U-233 2.4386E-08 266.255 532.511 O.ooE-tOO 6.49E-06 l.30E-OS Nominal Heat Bounding 
U-234 4.7012E-Q5 266.255 532.511 O.ooE-IOO 1.25E-Q2 2.50E-Q2 Output Heat Output 
U-235 -1.4492E-06 266.255 0.000 1.84E-02 1.80E-Q2 1.84E-Q2 /Watts) /Watts) 
U-236 7.5759E-06 266.255 532.511 O.ooE-IOO 2.02E-Q3 4.03E-03 7_30E+OO 1.46E+01 
U-238 -2.6129E-Q7 266.255 0.000 8.66E-Q2 8.65E-Q2 8.66E-Q2 Total Total 
V-90 1.1631E-IOO 266.255 532.511 O_OOE-IOO 3.10E-KJ2 6.19E-KJ2 
Other Radionuclides 4.50E-KJ2 9.ooE-KJ2 
m. TempiateSelediooSumanary, ~P~,ll~()~ 
Template selection Summary 

FromSFD Used Basis for Parameter Differences:
 
Reactor Moderato;: UGHTWATER UGHTWATEA This Template was used lor the following reasons:
 

Fuel Cladding: ZIRC ZIRC Th~ fuel matches on all pammelers except enrichmenl (unlo1own). 
BOL HM Constltuen19: U02 U 

BOL enrichment %: OtoS 

Bumup Summary (MWdr Basis for bumup used in estimate:
 
From SFD Estimated
 

Nomina::: 266.255 Nominal bumup laI<en lrom SFD and converted 10 MWd using 6Ol=266.255kg
 
Boundlng:1 532.511 Bounding bumup assumed to be twice nominal bumup.
 

Checks 

Estimated Bumupl
Bumup Multiplier Given Bumup Estimated EOL HMtGlven EOL HM
 

Nomlna~: 0.03
 I 1.001 
Boundln~:1 0.06 ,

Reactor shutdown. core removal, storage, shipping or other date confirming that Irradiation ceased for fuel.
 

2Total bumup for all fuel essociated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdIMT).
 

I 

I 
I
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I Fuel Radionuclide Inventory Worksheet 

I. fuel alld T~teIJlfMQatilJ!l Estimated 
Fuel Name: MURR (COLUMBIA) 'Fuel decay start date: 2035 Canister usage: 

SNFID#: 144 Estimates as of: 2010 18"xl0' 
Fuel Units & llescr: 953 - 24 CURVED PLATES Template: AlR (Ught Water, Alum., 60 to 100%. U) 26.47 
_vy Metal Ma••: BOL=791.94k9 ; EOL.--689.69k9 'Templato Bumup(MWd): 367.2 
ROD Storage Sito: SRS Templato SOL_vy Metal Ma•• (MT): 0.00116689 

Template Decay Time" 5 years 
'D.Estimates m x" x, b y" y, Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Burnup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 1.4545E-l0 96.839.268 193,678.536 O.ooE+OO 1.41E-05 2.82E-05 AV9. MeV 
Am-241 1.1190E-03 96,839.268 193,678.536 O.ooE+OO 1.08E+02 2.17E+02 0.0150 3.737E+16 
Am-242m 4.5425E-07 96,839.268 193,678.536 ·O.ooE+OO 4.40E-02 8.SOE-02 0.0250 8.050E+15 
Am-243 1,4921E-06 96,839.268 193,678.536 O,ooE+OO 1.44E-Dl 2.89E-Ol 0.0375 7.429E+15 
C-14 5.7244E-D9 96,839,268 193,678,536 O.ooE+OO 5.54E-04 1,IIE-03 0.0575 7.304E+15 
CI-36 1.3124E-32 96,839,268 193,678.536 O.ooE+OO 1.27E-27 2.54E-27 0.0850 4.656E+15 
Cm-243 2.3676E-07 96,839.268 193,678.536 O,ooE+OO 2.29E-02 4.59E-02 0.1250 4.032E+15 
Cm-244 5.2042E-05 96,839.268 193,678.536 O.ooE+OO 5.04E+OO 1.01E+Ol 0.2250 3.947E+15 
Co-SO 3.8208E-05 96,839.268 193,678.536 O.ooE+OO 3.70E+OO 7.40E+OO 0.3750 1.910E+15 
Cs-l34 4.9693E-Ol 96,839.268 193,678.536 O.ooE+OO 4.72E+04 9.43E+04 0.5750 2.624E+16 
Cs-l35 3.4477E-06 96,839.268 193,678.536 O.ooE+oo 3.34E-Ol 6.68E-Ol 0.8500 3.674E+15 
Cs-137 2.8731E+OO 96,839.268 193,678.536 O.ooE+OO 2.78E+<J5 5.56E+05 1.2500 6.837E+14 
Eu-154 8.2053E-02 96,839.268 193,678.536 O.ooE+OO 7.95E+03 1.59E+04 1.7500 2.867E+13 
EU-155 3.9134E-02 96,839.268 193,678.536 O.ooE+OO 3.79E+03 7.58E+03 2.2500 6.014E+13 
Fe-55 6.7429E-D3 96,839.268 193,678.536 O.ooE+OO 6.53E+02 1.31E+03 2.7500 3.460E+l1 
H-3 1.0599E-02 96,839.268 193,678.536 O.ooE+OO 1.03E+03 2,OSE+03 3.5000 3.838E+l0 
1-129 7.5300E-07 96,839.268 193,678.536 O,ooE+OO 7.29E-D2 l.46E-Dl 5.0000 1.148E+05 
Kr-85 2.8595E-Dl 96,839.268 193,678.536 O.ooE+oo 2,77E+04 5.54E+04 7.0000 1.279E+04 
Np-237 9.5479E-06 96,839.268 193,678.536 O.ooE+OO 9.25E-Ol l.85E+OO 11.0000 1.442E+03 
Pa-231 8.9297E-l0 96,839.268 193,678.536 O.ooE+OO 8.65E-D5 1.73E-D4 
Pb-21 0 3.7609E-12 96,839.268 193,678,536 O.ooE+OO 3.64E-07 7.28E-07 
Pm-147 2.5452E+OO 96,839.268 193,678.536 O.ooE+OO 2.46E+<J5 4.93E+05 
Pu-238 2.0550E-D2 96,839.268 193,678.536 O.ooE+OO 1.99E+03 3.98E+03 
Pu-239 4.2838E-04 96,839.268 193,678.536 O,ooE+OO 4.15E+Ol 8.30E+Ol 
Pu-240 2.4401E-04 96,839.268 193,678.538 O,ooE+OO 2.36E+Ol 4.73E+Ol 
Pu-241 6.8764E-D2 96,839.268 193,678.536 O.ooE+OO 6.68E+03 1.33E+04 
PU-242 3.6329E-07 96,839,268 193,678.536 O.ooE+OO 3.52E-D2 7.04E-D2 
Ra-226 3,8045E-ll 96,839.268 193,678.536 O.ooE+OO 3.68E-D6 7.37E-06 
Ra-228 2.9902E-15 96,839.268 193,678.536 O.ooE+OO 2.90E-l0 5.79E-l0 
Ru-l06 1.9055E-01 96,839.268 193,678.536 O.ooE+OO 1.85E+04 3.69E+04 
8e-79 1.2936E-D5 96,839.268 193,678.536 O.ooE+OO 1.25E+OO 2.51E+OO 
8n-126 1.1574E-D5 96,839.268 193,678,536 O.ooE+OO 1.12E+OO 2.24E+OO 
8r-90 2.7505E+OO 96,839268 193,678.536 O.ooE+OO 2.66E+<J5 5.33E+<J5 
Tc-99 4.2239E-04 96,839,268 193,678.536 O.ooE+OO 4.09E+Ol 8,18E+Ol 
Th-229 1,8848E-12 96,839.268 193,678.536 O.ooE+OO 1.83E-07 3.65E-D7 
Th-230 1.7042E-D6 96,839.268 193,678.536 O.ooE+OO 1.65E-03 3.30E-03 
Th-232 7.8132E-15 96,839.268 193,678.536 O.ooE+OO 7.57E-l0 1.51E-D9 
TI-208 4,4083E-08 96,839.268 193,678.536 O.ooE+OO 4.27E-D3 8.53E-D3 
U-232 1.3151E-D7 96,839.268 193,678.536 O.ooE+OO 1.27E-02 2,55E-D2 Thermal Power 
U-233 1.9564E-D9 96,839.268 193,678.536 O.ooE+OO 1.89E-04 3.79E-04 Nominal Heat Bounding 
U-234 1.8371E-04 96,839.268 193,678.536 O,ooE+OO 1.78E+Ol 3,56E+Ol Output Heat Output 
U-235 -2.7235E-D6 96,839.268 0.000 1.60E+OO 1,33E+OO l.60E+OO (Watts) (Watts) 
U-236 1.5493E-OS 96,839.268 193,678.536 O.ooE+OO 1.50E+OO 3.ooE+OO 4.91E+03 9.82E+03 
U-238 -4.2851E-09 96,839.268 0.000 1.79E-02 1,75E-D2 1.79E-02 Total Total 
V-90 2.7505E+OO 96,839.268 193,678,536 O,ooE+OO 2.66E+05 5.33E+05 
Other Radionuclides 4.98E+05 9.96E+05 
'III. T<:mnIlite. SelectioIl.SoQlIlrn!J'V;BIJQlll •>lud Checb 
Template Selection Summary

From SFD u_ Basis for Parameter Differences: -_: UGHTWATER LIGHT WATER 

Fuel Cladding: ALUM (6061) ALUM
SOL HM Consllluenls: lJ-ALX U

BOL enrichment 0/0: 93.26113117 60 to 100

Bumup Summary (MWd)' Basis for burnup used in estimate: 
FromSFD Estimated 

Nominal:1 I 96,839.268 Nominal bumup calculated from the heavy metal mass destroyed. 
Bounding:1 I 193,678.536 Bounding bumup assumed to be twice nominal bumup. 

Checks
 

Estimated Bumup/
 
Bumup Multiplier Given Bumup Estimated EOL HMlGlven EOL HM 

Nominal: 0.39 I 1.011 
Bounding:1 0.78 

1Reactor shutdo'Ml, core removal, storage, shipping or other date confllTmng that llradiation ceased for fuel. 

z.ralai bumup for all fuel associated lNith this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdIMT). 
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Fuel Radionuclide Inventory Worksheet 

1. Fuel and Template Information Estimated
 

Fuel Namo: MURR (COLUMBIA) 1 Fuel decay start date: 1985 Canister usage:
 
SNF 10 #: 9f,2 Estimates as of: 2010 18"xl0'
 

Fuel Unlls & Oeser: 24 - 24 CURVED PLATES Template: AlR (Ught Water, Alum., 60 to 10Mo, U) 0.67 
Heavy Metal Mas.: BOl=18.84k9 ; EOl=16.29k9 'Template Bumup(MWd): 367.2 
ROD Storage Sib: SI1S Template BOL Heavy Metal Mas. (MT): 0.00116689
 

Template Decay Time" 25 years
 

n. Estimates m x" x. b y" y. Gamma Sources
 

Photon Total
 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec
 

Radionuclide Template Fuel Burnup (MWd)' Bumup(MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding)
 

Ac-227 1.1465E-09 3,391.200 6,782.400 O.OOE+OO 3.89E-06 7.78E-06 AV9. MeV
 

Am-241 2.3056E-Q3 3,391.200 6,782.400 O.OOE+oo 7.82E+OO 1.56E+Ol 0.0150 6.346E+14
 

Am-242m 4.1476E-Q7 3.391.200 6,782.400 O.OOE+OO 1.41E-03 2.81E-Q3 0.0250 1.318E+14
 

Am-243 1.4894E-06 3,391.200 6,782.400 O.ooE+OO 5.05E-Q3 1.01E-Q2 0.0375 1.148E+14
 

C-14 5.7108E-09 3,391.200 6,782.400 O.OOE+OO 1.94E-05 3.87E-05 0.0575 1.233E+14
 

CI-36 1.3124E-32 3,391.200 6,782.400 O.OOE+OO 4.45E-29 8.90E-29 0.0850 7.440E+13
 

Cm-243 1.4562E-07 3,391.200 6,782.400 O.OOE+OO 4.94E-04 9.88E-04 0.1250 4.983E+13
 

Cm-244 2.4221E-05 3,391.200 6,782.400 O.OOE+OO 8.21E-02 1.64E-Ol 0.2250 6.423E+13
 

Co-50 2.7560E-Q6 3,391.200 6,782.400 O.ooE+OO 9.35E-Q3 1.87E-02 0.3750 2.792E+13
 

Cs-l34 5.8851E-Q4 3,391.200 6,782.400 O.ooE+OO 2.00E+OO 3.99E+OO 0.5750 4.578E+14
 

Cs-l35 3.4477E-Q6 3,391.200 6,782.400 O.OOE+OO 1.17E-02 2.34E-Q2 0.8500 6.596E+12
 

Cs-137 1.5099E+OO 3,391.200 6,782.400 O.OOE+OO 6.14E+03 1.23E+04 1.2500 3.G69E+12
 

Eu-l54 1.6366E-02 3,391.200 6,782.400 O.OOE+OO 5.56E+Ol 1.11E+02 1.7500 1.813E+11
 

EU-155 2.3957E-03 3,391.200 6,782.400 O.OOE+OO 8.12E+OO 1.62E+Ol 2.2500 1.292E+07
 

Fe-55 3.2707E-05 3,391.200 6,782.400 O.ooE+OO 1.11E-Ol 2.22E-Ql 2.7500 1.058E+07
 

H-3 3.4504E-03 3,391.200 6,782.400 O.OOE+oo 1.17E+Ol 2.34E+Ol 3.5000 7.984E+03
 

1-129 7.5300E-Q7 3,391.200 6,782.400 O.OOE+OO 2.55E-Q3 5.11E-03 5.ססOO 2.685E+03
 

Kr-85 7.8540E-Q2 3,391.200 6.782.460 O.OOE+OO 2.66E+02 5.33E+02 7.ססOO 2.955E+02
 

Np-237 9.5615E-Q6 3,391.200 6,782.400 O.OOE+OO 3.24E-Q2 6.49E-Q2 11.ססoo 3.30SE+01
 

Pa-231 2.7966E-Q9 3,391.200 6,782.400 O.OOE+OO 9.48E-Q6 1.90E-Q5 
Pb-21 0 1.2612E-l0 3,391.200 6,782.400 O.ooE+OO 4.28E-07 8.55E-Q7 
Pm-147 1.2952E-Q2 3,391.200 6,782.400 O.OOE+OO 4.39E+Ol 8.78E+Ol 
Pu-238 1.7549E-Q2 3,391.200 6,782.400 O.OOE+OO 5.95E+Ol 1.19E+02 
Pu-239 4.2810E-Q4 3,391.200 6,782.400 O.OOE+OO 1.45E+OO 2.90E+OO 
Pu-24O 2.4357E-Q4 3,391.200 6,782.400 O.OOE+OO 8.26E-Ql 1.65E+OO 
Pu-241 2.6277E-02 3,391.200 6,782.400 O.OOE+OO 8.91E+Ol 1.78E+02 
Pu-242 3.6329E-Q7 3,391.200 6,782.400 O.OOE+OO 1.23E-03 2.48E-Q3 
Ra-226 4.4444E-l0 3,391.200 6,782.400 O.ooE+OO 1.51E-06 3.01E-06 
Ra-228 1.9714E-14 3,391.200 6.782.400 O.OOE+OO 6.69E-ll 1.34E-l0 
Ru-l06 2.0477E-Q7 3,391.200 6,782.400 O.OOE+OO 6.94E-Q4 1.39E-Q3 
Se-79 1.2933E-Q5 3,391.200 6,782.400 O.OOE+OO 4.39E-Q2 8.77E-Q2 
Sn-126 1.1574E-Q5 3,391200 6,782.400 O.ooE+OO 3.93E-02 7.85E-Q2 
S,-90 1.7092E+OO 3,391.200 6,782.400 O.OOE+OO 5.80E+03 1.16E+04 
Tc-99 4.2239E-04 3,391.200 6,782.400 O.OOE+OO l.43E+OO 2.86E+OO 
Th-229 7.725OE-12 3,391.200 6,782.400 O.ooE+OO 2.62E-08 5.24E-Q8 
Th-230 5.8497E-Q8 3,391.200 6,782.400 O.OOE+OO 1.98E-Q4 3.97E-Q4 
Th-232 2.6906E-14 3,391.200 6,782.400 O.ooE+OO 9.12E-l1 1.82E-l0 
TI-208 4.4338E-Q8 3,391.200 6,782.400 O.OOE+OO 1.50E-04 3.01E-Q4 
U-232 12037E-Q7 3,391.200 6,782.400 O.ooE+OO 4.08E-Q4 8.16E-Q4 Thermal Power 
U-233 3_oo11E-Q9 3,391_200 6,782_400 O.ooE+OO 1.02E-05 2.04E-05 Nominal Heat Bounding 
U-234 1.8497E-04 3,391.200 6,782.400 O.ooE+OO 6_27E-Ol 1_25E+OO Output Heat Output 
U-235 -2.7235E-Q6 3,391.200 0.000 3.81E-Q2 2.88E-Q2 3.81E-Q2 /Wattsl /Wattsl
 
U-236 1.5493E-Q5 3,391.200 6,782.400 O.ooE+OO 5_25E-Q2 1.05E-Ql 7.17E+Ol 1.43E+02
 

U-238 -4.2851 E-Q9 3,391200 0.000 4.12E-Q4 3.97E-Q4 4.12E-Q4 Total Total
 
Y-90 1.7094E+OO 3,391.200 6,782.400 O.ooE+OO 5_80E+03 1.16E+04 
Other Radionuclides 5_84E+03 1.17E+04 

m. Template Sdedion s.m-ry.llunn!P~.lInd·~ 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reaetor Moderator: UGHTWATER L1GHTWATEA 

Fuel Cladding: ALUM (6061) ALUM 
BOL HM Constituents: lJ-ALX U 

SOL Enrichment %: 93.5 6010100 

Bumup Summary (MWd)< Basis for bumup used in estimate: 
From SFD Estimated 

Nomlnal:f- ---..:3:c:.3;::9:c'.:::200=i 2:::.4:.:'c.:'::.4::.:90 Nominal bumup taken diredty trom SFD (converted to MWd). 
Boundlng:1 I 6,782.400 Bounding bumup assumed to be twice nominal bumup. 

Checks 

EstlmabKI Sumupl' 
Bumup Multiplier Given Bumup Estimated EOL HMiGiven EOL HM 

Nomlnal:1 0.57 0.71 I 0.951 
Bounding: 1.14 ,

Reactor shutdown, cora removal, storage. shipping or other date confirrmng that Irradiation ceased for fuel. 

2Total bumup for all tue! associated with this wo(1(sheet must be divided by SOL heavy metal mass to get specific bumup values (MWdIMT). 
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Fuel Radionuclide Inventory Worksheet 
1.FueI.ndTeIQpIa... ...,...,...l;ion Estimated 

Fuel N.me: MURR (COLUMBIA) 'Fuel decay start date: 1990 Canister usage: 
SNFID#: 143 Estimates as of: 2010 18"xl0' 

Fuel Units & Oeser: 312 - 24 CURVED PLATES Template: ATR (Ught Water. Alum., 60 to 100%. U) 13.00 
_vy Metal Ma.s: B01.=259.02k9 ; E01.=213.06k9 'Template Bumup(MWd): 367.2 
ROD Storage Site: SRS Template BOL _vy Metal Mas. (MT): 0.00116689 

Template Decay Time" 20 years 
:n.Estimates m x. x. b Y. Y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Burnup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 6.6313E-l0 43,522.739 87,045.478 O.OOE+OO 2.89E-05 5.nE-05 AV9. MeV 
Am-241 2.0060E-03 43,522.739 87,045.478 O.OOE+OO 8.73E-Kll 1.75E-Kl2 0.0150 9.188E+15 
Am-242m 4.2429E-07 43,522.739 87,045.478 O.OOE+OO 1.85E-G2 3.69E-02 0.0250 1.911E+15 
Am-243 1.4899E-D6 43,522.739 87,045.478 O.OOE+OO 6.48E-02 1.30E-Ol 0.0375 1.667E+15 
C-14 5.7135E-09 43,522.739 87,045.478 O.OOE+OO 2.49E-04 4.97E-04 0.0575 1.785E+15 
CI-36 1.3124E-32 43,522.739 87,045.478 O.OOE+OO 5.71E-28 1.14E-27 0.0850 1.079E+15 
Cm-243 1.6443E-G7 43,522.739 87,045.478 O.OOE+OO 7.16E-03 1.43E-02 0.1250 7.299E+14 
Cm-244 2.9330E-05 43,522.739 87,045.478 O.OOE+OO 1.28E+OO 2.55E+OO 0.2250 9.307E+14 
Co-50 5.3186E-OB 43,522.739 87,045.478 O.OOE+OO 2.31E-Ol 4.63E-Ol 0.3750 4.051E+14 
Cs-l34 3.1563E-D3 43,522.739 87,045.478 O.OOE+OO 1.37E-Kl2 2.75E-Kl2 0.5750 6.609E+15 
Cs-135 3.44nE-OB 43.522.739 87,045.478 O.OOE+OO 1.50E-Ol 3.00E-Ol 0.8500 1.117E+14 
Cs-137 2.0313E+OO 43,522.739 87,045.478 O.OOE+OO 8.84E+04 1.nE+06 1.2500 6.380E+13 
Eu-l54 2.4513E-G2 43,522.739 87,045.478 O.OOE+OO 1.07E-Kl3 2.13E-Kl3 1.7500 2.929E+12 
Eu-155 4.8175E-03 43,522.739 87,045.478 O.OOE+OO 2.1OE-Kl2 4.19E-Kl2 2.2500 2.569E+08 
Fe-55 1.2397E-04 43,522.739 87,045.478 O.OOE+OO 5.40E+OO 1.08E-Kll 2.7500 1.452E+08 
H-3 4.5697E-G3 43,522.739 87,045.478 O.OOE+OO 1.99E-Kl2 3.98E-Kl2 3.5000 6.673E+05 
1-129 7.5300E-07 43,522.739 87,045.478 O.OOE+OO 3.28E-02 6.55E-02 5.0000 3.n2E+04 
K'-85 1.0850E-Gl 43,522.739 87,045.478 O.OOE+OO 4.72E-Kl3 9.44E+03 7.0000 4. 165E+03 
Np-237 9.5561E-OB 43,522.739 87,045.478 O.OOE+OO 4.16E-Ol 8.32E-Ol 11.0000 4.668E+02 
Pa-231 2.0359E-G9 43,522.739 87,045.478 O.OOE+OO 8.86E-05 1.nE-04 
Pb-210 4.9728E-ll 43,522.739 87,045.478 O.OOE+OO 2.16E-D6 4.33E-D6 
Pm-147 4.8502E-D2 43,522.739 87,045.478 O.OOE+OO 2.11E-Kl3 4.22E-Kl3 
Pu-238 1.8254E-02 43,522.739 87,045.478 O.OOE+OO 7.94E-Kl2 1.59E-Kl3 
Pu-239 4.2810E-D4 43,522.739 87,045.478 O.OOE+OO 1.86E-Kll 3.73E-Kll 
Pu-240 2.4368E-D4 43,522.739 87,045.478 O.OOE+OO 1.OBE-Kll 2.12E-Kll 
Pu-241 3.3415E-G2 43,522.739 87,045.478 O.OOE+OO 1.45E-Kl3 2.91E-Kl3 
Pu-242 3.6329E-07 43,522.739 87,045.478 O.OOE+OO 1.58E-02 3.16E-02 
Ra-226 2.2854E-l0 43,522.739 87,045.478 O.OOE+OO 9.95E-D6 1.99E-G5 
Ra-228 1.2426E-14 43,522.739 87,045.478 O.OOE+OO 5.41E-l0 1.OSE-09 
Ru-1OB 6.3589E-OB 43,522.739 87,045.478 O.OOE+OO 2.nE-Ol 5.54E-Ol 
8e-79 1.2933E-05 43,522.739 87,045.478 O.OOE+OO 5.63E-Ol 1.13E+OO 
8n-126 1.1574E-G5 43,522.739 87,045.478 O.OOE+OO 5.04E-Ol 1.01E+OO 
8'-90 1.9248E+OO 43,522.739 87,045.478 O.OOE+OO 8.38E+04 1.68E+06 
Tc-99 4.2239E-<>4 43,522.739 87,045.478 O.OOE+OO 1.84E+Ol 3.68E+Ol 
Th-229 5.0953E-12 43,522.739 87,045.478 O.OOE+OO 2.22E-07 4.44E-G7 
Th-230 4.1885E-D8 43,522.739 87,045.478 0.001;+00 1.82E-G3 3.65E-03 
Th-232 1.9270E-14 43,522.739 87,045.478 O.OOE+OO 8.39E-l0 1.68E-09 
TI-2OS 4.5024E-D8 43,522.739 87,045.478 O.OOE+OO 2.00E-03 4.01E-03 
U-232 1.2582E-G7 43,522.739 87,045.478 O.OOE+OO 5.48E-03 1.10E-02 Thermal Power 
U-233 2.5825E-D9 43,522.739 87,045.478 O.OOE+OO 1.12E-04 2.25E-D4 Nominal Heat Bounding 
U-234 1.8450E-D4 43,522.739 87,045.478 O.OOE+OO 8.03E+OO 1.61E-Kll Output Heat Output 
U-235 -2.7235E-D6 43,522.739 0.000 5.21E-Gl 4.03E-Ol 5.21E-Ol /Wattsl /Watts) 
U-236 1.5493E-D5 43,522.739 87,045.478 O.OOE+OO 6.74E-Gl 1.35E+OO 1.04E+03 2.08E+03 
U-238 -4.2851 E-G9 43,522.739 0.000 5.97E-G3 5.79E-G3 5.97E-G3 Total Total 
V-90 1.9254E+OO 43,522.739 87,045.478 O.OOE+OO 8.38E+04 1.68E+06 
Other Radronuerodes 8.42E+04 1.68E-Kl5 

m.TeDlIlIate ~S'.IIl!!!llln'.'1km!lJ t antfC'" d3 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Raaetor_: UGHTWATER UGHTWATER 

Fuel Cladding: ALUM ALUM 
BOL HM ConsUtuents: lJ-ALX U 

BOL Enrichment 0/.: 93.13704494 60 to 100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD EaUrnaOacl 

Nomlnal:t ---t ----,4;;:;3:';.5;-;22:;-."'739:;;;tNOminai bumup calallatedfrom the heavy metal mass destroyed. 
Bounding: 87,045.478 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupt 
BumuD MulliDller Given Bumup Estimated EOL HMiGivan EOL HM
 

Nominal:1 0.53 I 1.011
 
Bounding: 1.07 ,

Reactor shutdown, core removal, storage, shipping or other date confmmng that Irradiation ceased for fuel.
 

2Total bumup for all fuel associated with this 'NOt1<sheet must be divided by BOL heavy metal mass to get specific bumup values (MWdlMT).
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Fuel Radionuclide Inventory Worksheet 

L FueI_nd Templalte lnformation Estimated 
Fuel Name: MURR (COLUMBIA) 'Fuel decay start date: 1985 Canister usage: 

SNFID#: 142 Estimates as of: 2010 18"xl0' 
Fuel Unlta & Doser: 3:1 - 24 CURVED PLATES Template: ATR (Ught Water. Alum., 60 to 1000,.0, U) 0.89 
_vy Metal Mass: BO'-'o25.12k9 ; EO'-'o21.72k9 2TempJate Bumup(MWd): 367.2 
ROD Storage S1ta: SRS Template SOL Heavy Motal Mass (MT): 0.00116689 

Template Decay Time: 25 years 

n. Estimates m x" x. b y" Y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 1.1465E-09 4,521.600 9,043.200 O.OOE+OO 5.18E-Q6 1.04E-OS Avg. MeV 
Am-241 2.3056E-03 4,521.600 9,043.200 O.OOE+OO 1.04E+Ol 2.08E+Ol 0.0150 8.462E+14 
Am-242m 4.1476E-07 4,521.600 9,043.200 O.ooE+OO 1.88E-03 3.75E-03 0.0250 1.758E+14 
Am-243 1.4894E-Q6 4,521.600 9,043.200 O.ooE+OO 6.73E-03 1.35E-02 0.0375 1.531E+14 
C-14 5.71OBE-09 4,521.600 9,043.200 O.ooE+OO 2.58E-OS 5.16E-OS 0.0575 1.644E+14 
CI-36 1.3124E-32 4,521.600 9,043.200 O.OOE+OO 5.93E-29 1.19E-28 0.0850 9.920E+13 
Cm-243 1.4562E-07 4,521.600 9,043.200 O.OOE+OO 6.58E-Q4 1.32E-03 0.1250 6.644E+13 
Cm-244 2.4221E-Q5 4,521.600 9,043.200 O.ooE+OO 1.10E-01 2.19E-01 0.2250 8.564E+13 
Co-6O 2.7560E-06 4,521.600 9,043.200 O.ooE+OO 1.25E-02 2.49E-02 0.3750 3.723E+13 
Cs-l34 5.8851E-04 4,521.600 9,043.200 O.ooE+OO 2.66E+OO 5.32E+OO 0.5750 6.104E+14 
Cs-135 3.4477E-06 4,521.600 9,043.200 O.ooE+OO 1.56E-02 3.12E-02 0.8500 8.795E+12 
Cs-137 1.6099E+OO 4,521.600 9,043.200 O.ooE+OO 8.18E+03 1.64E+04 1.2500 4.892E+12 
Eu-l54 1.6388E-02 4,521.600 9,043.200 O.OOE+OO 7.41E+01 1.48E+02 1.7500 2.417E+ll 
Eu-155 2.3957E-03 4,521.600 9,043.200 O.OOE+OO 1.OBE+01 2.17E+01 2.2500 1.723E+07 
Fe-55 3.2707E-OS 4,521.600 9,043.200 O.OOE+OO 1.48E-01 2.96E-01 2.7500 1.410E+07 
H-3 3.4504E-03 4,521.600 9,043.200 O.ooE+OO 1.56E+Ol 3.12E+01 3.5000 1.065E+04 
1-129 7.53ODE-07 4,521.600 9,043.200 O.ooE+OO 3.40E-03 6.81E-03 5.ססOO 3.580E+03 
Kr-85 7.8540E-02 4,521.600 9,043.200 O.ooE+OO 3.55E+02 7.10E+02 7.ססOO 3.94OE+02 
Np-237 9.5615E-Q6 4,521.600 9,043.200 O.ooE+OO 4.32E-02 8.65E-02 11.ססOO 4.407E+Ol 
Pa-231 2.7968E-09 4,521.600 9,043.200 O.ooE+OO 1.26E-OS 2.53E-05 
Pb-21 0 1.2612E-10 4,521.600 9,043.200 O.ooE+OO 5.70E-07 1.14E-Q6 
Pm-147 1.2952E-02 4,521.600 9,043.200 O.ooE+OO 5.86E+Ol 1.17E+02 
Pu-238 1.7549E-02 4,521.600 9,043.200 O.ooE+OO 7.93E+Ol 1.59E+02 
Pu-239 4.2810E-Q4 4,521.600 9,043.200 O.ooE+OO 1.94E+OO 3.87E+OO 
Pu-240 2.4357E-Q4 4,521.600 9,043.200 O.ooE+OO 1.10E+OO 2.20E+OO 
Pu-241 2.6277E-02 4,521.600 9,043.200 O.ooE+OO 1.19E+02 2.38E+02 
Pu-242 3.6329E-07 4,521.600 9,043.200 O.ooE+OO 1.64E-03 3.29E-03 
Ra-226 4.4444E-l0 4,521.600 9,043.200 O.ooE+OO 2.01E-06 4.02E-Q6 
Ra-228 1.9714E-14 4,521.600 9,043.200 O.ooE+OO 8.91E-ll 1.78E-l0 
Ru-l06 2.0477E-07 4,521.600 9,043.200 O.ooE+OO 9.26E-Q4 1.85E-03 
Se-79 1.2933E-Q5 4,521.600 9,043.200 O.ooE+OO 5.85E-02 1.17E-ol 
Sn-126 1.1574E-Q5 4,521.600 9,043.200 O.ooE+OO 5.23E-02 1.OSE-ol 
Sr-90 1.7092E+OO 4,521.600 9,043.200 O.ooE+OO 7.73E+03 1.55E+04 
Te-99 4.2239E-04 4,521.600 9,043.200 O.ooE+OO 1.91E+OO 3.82E+OO 
Th-229 7.7260E-12 4,521.600 9,043.200 O.ooE+OO 3.49E-OB 6.99E-Q6 
Th-230 5.6497E-OB 4,521.600 9,043.200 O.ooE+OO 2.64E-04 5.29E-Q4 
Th-232 2.6906E-14 4,521.600 9,043.200 O.ooE+OO 1.22E-10 2.43E-l0 
TI-2OB 4.4336E-Q6 4,521.600 9,043.200 O.ooE+OO 2.ooE-Q4 4.01E-Q4 
U-232 1.2037E-07 4,521.600 9,043.200 O.ooE+OO 5.44E-Q4 1.09E-03 Thermal Power 
U-233 3.oo11E-09 4,521.600 9,043.200 O.OOE+OO 1_36E-Q5 2.71E-Q5 Nominal~ Bounding 
U-234 1.6497E-Q4 4,521.600 9,043.200 O.ooE+OO 8.36E-ol 1.67E+OO Output HeatOulput 
U-235 -2.7235E-Q6 4,521.600 0.000 5.OBE-02 3.64E-02 5.OBE-02 (Watts) (Watts) 
U-236 1.5493E-OS 4,521.600 9,043.200 O.ooE+OO 7.01E-02 1.40E-ol 9.56E+Ol 1.91E+02 
U-238 -4.2851 E-09 4,521.600 0.000 5.49E-04 5.29E-Q4 5.49E-04 Total Total 
V-90 1.7094E+OO 4,521.600 9,043.200	 O.ooE+OO 7_73E+03 1.55E+04 
Other Radionuelides 7.79E+03 1.56E+04 
m. TemolateSeJedj.,.,~ ...., B_ .alll!(;~ 
Template Selection Summary 

FromSFD Usad Basis for Parameter Differences: 
Reactor ModeratDr: UGHTWATER UGHTWATEA 

Fuel C1addln9: ALUM (6061) ALUM 
SOL HM Constlluenta: lJ-ALX U 

BOl Enrichment 0/0: 93.5 60 to 100 

Bumup Summary (MWd)' Basis for bumup used in estimate: 
From SFD EstImated 

Nomlnal:1 4.521.6001 3,215.320 Nomlnal bumup taken diredJylrom SFD (coovalted to MWd).
Bounding:/--~~-_--..:===-=t-------=9,043.200 Bounding bumup assumed to be twice nominal bumup. 

Checks 
Estimated Bumupl 

SumuD MUItiDIIer Given Bumup EstImated EOL HMIGiven EOL HM 
Nominal: 0.57 0.71 I 0.951 

Sounding: 1.14 ,
Reador shutdown, core removal, storage, shipptng or other date confmTIlng that Irradiation ceased for fuel. 

2Total bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdIMT). 
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Fuel Radionuclide Inventory Worksheet 
.J, Fuel and 'teq>late Wonnatl~D Estimated 

Fuel Name: N REACTOR 1FueI decay start date: 1971 Canister usage: 
SNFID#: 991 Estimates as of: 2010 MCO 

Fuel Units & Oeser: 103680 - 2 CONCENTRIC TUBES Template: NpReactor (Graphite. Zirc. 0 to 5%, U) 400.00 
Heavy Metal Mass: BO[.",2103003.65k9 ; EO[""2096202.24k9 'Template Bumup(MWd): 69600 
ROO Storage Site: HANFORD Template BOl Heavy Metal Mass (MT): 11.6 

Template Decay Time' 35 years 

in. Estimates m x. Xb b Y. Yb Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonslsec 
Radionuelide Template Fuel Burnup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 4.2184E-l0 7,175,192.979 14,350,385.959 O.ooE+OO 3.03E·03 6.05E-Q3 AV9. MeV 
Am-241 9.6379E-02 7,175,192.979 14,350,385.959 O.ooE+OO 6.92E+05 1.38E-Kl6 0.0150 6.973E+17 
Am-242m 5.8463E-05 7,175,192.979 14,350,385.959 O.ooE+OO 4.19E+02 8.39E+02 0.0250 1.425E+17 
Am-243 4.6279E-05 7,175,192.979 14,350,385.959 O.ooE+OO 3.32E+02 6.84E+02 0.0375 1.318E+17 
C-14 9.2026E-Q5 7,175,192.979 14,350,385.959 O.ooE+OO 6.60E+02 1.32E+03 0.0575 1.505E+17 
CI-36 O.OOOOE+OO 7,175,192.979 14,350,385.959 O.ooE+OO O.ooE+OO O.ooE+OO 0.0850 7.912E+16 
Cm-243 O.OOOOE+OO 7,175,192.979 14,350,385.959 O.ooE+OO O.ooE+OO O.ooE+OO 0.1250 5.255E+16 
Cm-244 4.5445E-04 7,175,192.979 14,350,385.959 O.ooE+OO 3.26E+03 6.52E+03 0.2250 6.788E+16 

Co-UO 6.3707E-05 7,175.192.979 14,350,385.959 O.ooE+OO 4.57E+02 9.14E+02 0.3750 2.937E+16 
Cs-l34 1.4042E-Q5 7,175,192.979 14,350,385.959 O.ooE+OO 1.01E+02 2.02E+02 0.5750 6.337E+17 
Cs-l35 1.0066E-05 7,175,192.979 14,350,385.959 O.ooE+OO 7.22E+Ol 1.44E+02 0.8500 6.438E+15 
Cs-137 1.1945E+OO 7,175,192.979 14,350,385.959 O.ooE+OO 8.57E-Kl6 1.71E+07 1.2500 3.512E+15 
Eu-l54 6.8451E-03 7,175,192.979 14.350,385.959 O.ooE+OO 4.77E+04 9.54E+04 1.7500 1.781E+14 
Eu-155 2.9052E-04 7,175,192.979 14,350,385.959 O.ooE+OO 2.08E+03 4.17E+03 2.2500 1.439E+l0 
Fe-55 2.8807E-Q6 7,175,192.979 14,350,385.959 O.ooE+OO 2.07E+Ol 4.13E+Ol 2.7500 3.399E+08 
H-3 2.1083E-03 7,175,192.979 14,350,385.959 O.ooE+OO 1.51E+04 3.02E+04 3.5000 3.006E+08 
1-129 8.6006E-07 7,175,192.979 14,350,385.959 O.ooE+OO 6.17E+OO 1.23E+Ol 5.0000 1.269E+08 
Kr-85 2.6739E-02 7,175,192.979 14,350,385.959 O.ooE+OO 1.92E+05 3.84E+05 7.0000 1.438E+07 
Np-237 8.5589E-Q6 7,175,192.979 14,350,385.959 O.ooE+OO 6.14E+Ol 1.23E+02 11.0000 1.638E+06 
Pa-231 1.25OOE-Q9 7,175,192.979 14,350,385.959 O.ooE+OO 8.97E-03 1.79E-Q2 
Pb-210 2.3017E-ll 7,175,192.979 14,350,385.959 O.ooE+OO 1.65E-Q4 3.30E-04 
Pm-147 5.9856E-04 7,175,192.979 14,350,385.959 O.ooE+OO 4.29E+03 8.59E+03 
Pu-238 2.oo29E-02 7,175,192.979 14,350,385.959 O.ooE+OO 1.44E+05 2.87E+05 
Pu-239 2.8836E-Q2 7,175,192.979 14,350,385.959 O.ooE+OO 2.07E+05 4.14E+05 
Pu-240 2.2802E-Q2 7,175,192.979 14,350,385.959 O.ooE+OO 1.84E+05 3.27E+05 
Pu-241 6.1020E-Ol 7,175,192.979 14,350,385.959 O.ooE+OO 4.38E-Kl6 8.76E-Kl6 
Pu-242 1.4526E-Q5 7,175,192.979 14,350,385.959 O.ooE+OO 1.04E+02 2.08E+02 
Ra-226 9.7701E-ll 7,175,192.979 14,350,385.959 O.ooE+OO 7.01E-04 1.40E-Q3 
Ra-228 1.I068E-14 7,175,192.979 14,350,385.959 O.ooE+OO 7.94E-OB 1.59E-Q7 
Ru-l06 5.9224E-l0 7,175,192.979 14,350,385.959 O.OOE+OO 4.25E-03 8.50E-Q3 
S..79 1.0899E-Q5 7,175,192.979 14,350,385.959 O.ooE+OO 7.82E+Ol 1.56E+02 
Sn-126 O.OOOOE+OO 7,175,192.979 14,350,385.959 O.ooE+OO O.ooE+OO O.ooE+OO 
Sr-90 8.4899E-Ol 7,175,192.979 14,350,385.959 O.ooE+OO 6.09E-Kl6 1.22E+07 
Te-99 3.6494E-Q4 7,175,192.979 14,350,385.959 O.ooE+OO 2.62E+03 5.24E+03 
Th-229 1.2928E-12 7,175,192.979 14,350,385.959 O.ooE+OO 9.28E-Q6 1.86E-Q5 
Th-230 1.6293E-Q8 7,175,192.979 14,350,385.959 O.ooE+OO 1.17E-Ql 2_34E-Ql 
Th-232 1.6451E-14 7,175,192.979 14,350,385.959 O.ooE+OO 1.18E-Q7 2.36E-Q7 
TI-208 3.4382E-15 7,175,192.979 14,350,385.959 O.ooE+OO 2.47E-08 4.93E-Q8 
U-232 O.OOOOE+OO 7,175,192.979 14,350,385.959 O.ooE+OO O.ooE+OO O.ooE+OO Thermal Power 
U-233 9.9425E-l0 7,175,192.979 14,350,385.959 O.ooE+OO 7.13E-Q3 1.43E-02 Nominal Heat Bounding 
U-234 6.5575E-05 7,175,192.979 14,350,385.959 O.ooE+OO 4.71E+02 9.41E+02 Output Heat Output 
U-235 -1.2944E-Q6 7,175,192.979 0.000 5.68E+Ol 4.75E+Ol 5.68E+Ol (Watts' /Watts) 
U-236 1.1951 E-Q5 7,175,192.979 14,350,385.959 O.ooE+OO 8.58E+Ol 1.72E+02 l_22E+05 2.45E+05 
U-238 -3.0619E-Q7 7,175,192.979 0.000 6.98E+02 6.96E+02 6.98E+02 Total Total 
V-90 8.4928E-Ql 7,175,192.979 14,350,385.959 O.ooE+OO 6.09E-Kl6 1.22E+07 
Other Radionuelides 823E-Kl6 1.65E+07 
m,'femp/ale~Summary,B aD4CIJIltks . 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences:
Reactor Moderator: GRAPHITE GRAPHITE 

Fuel Cladding: ZIRC-2 ZIRC 
BOl HM Constituents: U METAL U 

BOl enrichment %: 1.250000197 Ot05 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nominal: 5.061.929.781 7.175,192.979 Nominal bumup caJoolated from the heavy metal mass destroyed. 
Boundlng:1 12,618.021.8881 14.350.385.959 Bounding bumup asswned to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumup Multiplier Given Bumup Estimated EOl HMlGlven EOl HM 

Nominal: 0.57 1.42 I 1.001 
Bounding:1 1.14 1.14 

,Reactor shutdown, core removal, storage, shipping or other date confimung that IlTadiatlon ceased for fuel.
 

2Total bumup for all fuel associated Vv'ith this wol1<sheet must be divided by BOl heavy metal mass to get specific bumup values (MWdlMT).
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Fuel Radionuclide Inventory Worksheet 

1. FueI.nd TeqJIlIl< W_tion Estimated 
Fual Name: N.S. SAVANNAH 1Fuel decay start date: 1963 Canister usage: 

SNFID#: 854 Estimates as of: 2010 18"x10' 
Fuel Units & Oeser: 12 - UNKNOWN Template: PWR (Ught Water, Zirc. 0 to 5~o, U) 12.00 
Heavy Metal MaEs: BOL: : EOl=21.09kg 'TomplatE> Bumup(MWd): 61.92 
ROD Storage Site: INEEl Template BOl tleavy Metal Mass (MT): 0.00176911 

Template Decay Time' 35 years 
n. Estimales m x" x. b y" Y. Gamma Sources 

Photon Tolal 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 8.n58E-10 31.685 31.685 O.OOE+OO 2.78E-08 2.78E-OB A.g. MeV 
Am-241 1.4352E-01 31.685 31.685 O.ooE+OO 4.55E+OO 4.55E+OO 0.0150 1.705E+12 
Am-242m 2.8698E-04 31.685 31.685 O.ooE+OO 9.09E-03 9.09E-03 0.0250 3.438E+11 
Am-243 6.2565E-04 31.685 31.685 O.ooE+OO 1.98E-02 1.98E-02 0.0375 3.279E+11 
C-14 4.7901E-05 31.685 31.685 O.ooE+OO 1.52E-03 1.52E-03 0.0575 3.788E+11 
CI-36 8.0297E-Q7 31.685 31.685 O.OOE+OO 2.54E-05 2.54E-05 0.0850 1.908E+11 
Cm-243 2.5081E-Q4 31.685 31.685 O.ooE+OO 7.95E-Q3 7.95E-03 0.1250 1.324E+11 
Cm-244 4.9015E-02 31.685 31.685 O.OOE+OO 1.55E+OO 1.55E+OO 0.2250 1.636E+11 
Co-6O 2.5581E-Q3 31.685 31.685 O.OOE+OO 8.11E-Q2 8.11E-02 0.3750 7.034E+10 
Cs-134 4.0536E-Q5 31.685 31.685 O.ooE+OO 1.28E-Q3 1.28E-03 0.5750 1.636E+12 
Cs-135 1.4433E-05 31.685 31.685 O.OOE+OO 4.57E-Q4 4.57E-04 0.8500 2.263E+10 
Cs-137 1.3979E+OO 31.685 31.685 O.ooE+OO 4.43E+01 4.43E+01 1.2500 2.223E+10 
Eu-154 2.0203E-02 31.685 31.685 O.ooE+OO 6.40E-01 6.40E-01 1.7500 6.658E+08 
Eu-155 1.7684E-Q3 31.685 31.685 O.ooE+OO 5.60E-02 5.60E-02 2.2500 1.073E+05 
Fe-55 4.3136E-05 31.685 31.685 O.ooE+OO 1.37E-03 1.37E-03 2.7500 2.197E+05 
H-3 2.0769E-02 31.685 31.685 O.OOE+OO 6.58E-01 6.58E-01 3.5000 2.265E+04 
1-129 9.8288E-Q7 31.685 31.685 O.ooE+OO 3.11E-05 3.11E-05 5.0000 9.684E+03 
Kr-85 2.8214E-02 31.685 31.685 O.OOE+OO 8.94E-Q1 8.94E-01 7.0000 1.116E+03 
Np-237 1.1218E-05 31.685 31.685 O.OOE+OO 3.55E-Q4 3.55E-04 11.0000 1.282E+02 
Pa-231 1.3036E-09 31.685 31.685 O.ooE+OO 4.13E-Q8 4.13E-08 
Pb-21 0 8.5078E-11 31.685 31.685 O.ooE+OO 2.70E-Q9 2.70E-09 
Pm-147 3.6531E-Q4 31.685 31.685 O.ooE+OO 1.16E-02 1.16E-02 
Pu-238 7.4564E-Q2 31.685 31.685 O.ooE+OO 2.36E+OO 2.36E+OO 
Pu-239 1.1623E-Q2 31.685 31.685 O.ooE+OO 3.68E-01 3.68E-Q1 
Pu-240 1.5132E-02 31.685 31.685 O.ooE+OO 4.79E-01 4.79E-Q1 
Pu-241 9.oo36E-Q1 31.685 31.685 O.ooE+OO 2.85E+01 2.85E+01 
Pu-242 6.4260E-Q5 31.685 31.685 O.OOE+OO 2.04E-03 2.04E-03 
Ra-226 2.2804E-10 31.685 31.685 O.ooE+OO 7.23E-Q9 7.23E-Q9 
Ra-228 5.2713E-12 31.685 31.685 O.ooE+OO 1.67E-10 1.67E-10 
Ru-106 6.1160E-10 31.685 31.685 O.ooE+OO 1.94E-Q8 1.94E-OB 
8e-79 123nE-Q5 31.685 31.685 O.ooE+OO 3.92E-Q4 3.92E-Q4 
8n-126 2.5210E-Q5 31.685 31.685 O.ooE+OO 7.99E-Q4 7.99E-04 
8r-90 9.1667E-Q1 31.685 31.685 O.ooE+OO 2.90E+01 2.90E+01 
Te-99 3.9357E-Q4 31.685 31.685 O.ooE+OO 1.25E-Q2 1.25E-Q2 
Th-229 1.2057E-10 31.685 31.685 O.ooE+OO 3.82E-Q9 3.82E-Q9 
Th-230 2.1043E-OB 31.685 31.685 O.ooE+OO 6.67E-Q7 6.67E-Q7 
Th-232 5.2972E-12 31.685 31.685 O.ooE+OO 1.68E-10 1.68E-10 
TI-208 1.7474E-Q7 31.685 31.685 O.ooE+OO 5.54E-Q6 5.54E-06 
U-232 4.7368E-Q7 31.685 31.685 O.ooE+OO 1.50E-Q5 1.50E-05 Thermal Power 
U-233 2.5097E-08 31.685 31.685 O.ooE+OO 7.95E-Q7 7.95E-Q7 Nominal Heat Bounding 
U-234 5.0000E-Q5 31.685 31.685 O.ooE+OO 1.58E-Q3 1.58E-Q3 Output Heat Output 
U-235 -1.4489E-Q6 31.685 0.000 1.46E-03 1.41E-Q3 1.46E-Q3 tw_) (Watts) 
U-236 7.5824E-Q6 31.685 31.685 O.ooE+OO 2.40E-Q4 2.40E-Q4 7.29E-01 7.29E-01 
U-238 -2.6129E-Q7 31.685 0.000 6.87E-Q3 6.86E-Q3 6.87E-Q3 Total Total 
V-90 9.1699E-Q1 31.685 31.685 O.ooE+OO 2.91E+01 2.91E+01 
Other Radionuelides 4.25E+01 4.25E+01 
m. l'eJlI1)/3te SeIedion S.uIlnial"Y.u..m1l .a!1d~ 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: UGHTWATER UGHTWATER This Tempklle was used for the following reasons: 

Fuel aaddlng: ZIRC ZlRC
 This fuel matches on all parameters except enrichment (unknown). 
BOl HM Constituent!>: 002
 U 

BOL Enrichment 0.-0: Ot05 

Bumup Summary (MWd) Basis for burnup used in estimate:
 
FromSFD I Estimated
 

Nomlnal:1 I 31.685 Nominal bumup set aqua! to bounding bumup.
 
Bounding:1 I 31.685
 Bounding bumup taken from SFD and converted to MWd using BOl=21.123kg 

Checks 

Estimated Bumupl 
BumUD MultlDlJer Given BumuD Estimated EOl HMlGlven EOl HM
 

Nomina!: 0.04
 I 1.001 
Bounding: 0.04 ,

Reactor shutdown. core removal, storage, stuPping or other date confnmlng that madiatlon ceased for fuel. 

~otal bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWcVMT). 
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I Fuel Radionuclide Inventory Worksheet 

~1,""uel8odT~tl!.lnI'_tiQJl Estimated 
Fuel Name: NEREIDE (FRANCE) 1Fuel decay start date: 1982 Canister usage: 

SNFID#: 751 Estimates as of: 2010 18"xl0' 
Fuel Units & Deacr: 46 - 12 CURVED PLATES Tempfate: ATR (Ught Water, Alum. 60 to 100%. U) 1.92 
Heavy Metal Mass: BOL: ; EOl=35.42k9 "remplate Bumup(MWd): 367.2 
ROD Storage Site: SRS Template BOL Heavy Metal Ma.s (MT): 0.00116689 

Template Decay Time' 25 years 

in. Estimates m Xo x. b Yo y. Gamma Sources 
Photon Total 

CilMWd From Nominal
 Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Burnup (MWd)'
 Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 1.1465E-09 21.265
 42.531 O.ooE+OO 2.44E-OB 4.88E-08 AV9. MeV 
Am-241 2.3056E-03 21.265 42.531 O.ooE+OO 4.90E-02 9.81E-Q2 0.0150 3.981E+12 
Am-242m 4.1476E-07 21.265 42.531 O.ooE+OO 8.82E-OB 1.76E-05 0.0250 8.268E+l1 
Am-243 1.4894E-D6 21.265 42.531 O.ooE+OO 3.17E-05 6.33E-05 0.0375 7.201E+l1 
C-14 5.71OBE-09 21.265 42.531 O.ooE+OO 1.21E-07 2.43E·07 0.0575 7.732E+l1 
CI-36 1.3124E-32 21.265 42.531 O.ooE+OO 2.79E-31 5.58E-31 0.0850 4.667E+l1 
Cm-243 1.4562E-Q7 21.265 42.531 O.OOE+OO 3.10E-oo 6.19E-D6 0.1250 3.129E+l1 
Cm-244 2.4221E-05 21.265 42.531 O.ooE+OO 5.15E-04 1.03E-03 0.2250 4.042E+l1 
Co-60 2.7560E-D6 21.265 42.531 O.ooE+OO 5.86E-05 1.17E-04 0.3750 1.751E+l1 
Cs-l34 5.8851E-04 21.265 42.531 O.OOE+OO 1.25E-02 2.50E-02 0.5750 2.871E+12 
Cs-l35 3.4477E-oo 21.265 42.531 O.ooE+OO 7.33E-05 1.47E-04 0.8500 4.136E+l0 
Cs-137 1.B099E+OO 21.265 42.531 O.OOE+OO 3.85E+<l1 7.70E+<l1 1.2500 2.301E+l0 
Eu-l54 1.6386E-Q2 21.265 42.531 O.ooE+OO 3.48E-Ql 6.97E-Ql 1.7500 1. 137E+09 
Eu-155 2.3957E-03 21.265 42.531 O.ooE+OO 5.09E-02 1.02E-Ol 2.2500 8. 104E+04 
Fe-55 3.2707E-05 21.265 42.531 O.ooE+OO 6.96E-04 1.39E-03 2.7500 6.633E+04 
H-3 3.4504E-03 21.265 42.531 O.OOE+OO 7.34E-02 1.47E-Ol 3.5000 5.623E+Ol 
1-129 7.5300E-07 .21.265 42.531 O.ooE+OO 1.BOE-05 3.20E-05 5.0000 1.942E+Ol 
Kr-85 7.8540E-02 21.265 42.531 O.ooE+OO 1.67E+OO 3.34E+OO 7.0000 2.144E+OO 
Np-237 9.5615E-oo 21.265 42.531 O.OOE+OO 2.03E-04 4.07E-D4 11.0000 2.403E-Ol 
Pa-231 2.7968E-Q9 21.265 42.531 O.ooE+OO 5.95E-OB 1.19E-07 
Pb-210 1.2612E-l0 21.265 42.531 O.OOE+OO 2.68E-09 5_36E-Q9 
Pm-147 1.2952E-02 21.265 42.531 O.OOE+OO 2.75E-Ol 5.51E-Ol 
PU-238 1.7549E-02 21.265 42.531 O.ooE+OO 3.73E-Ol 7.46E-Ol 
Pu-239 4.2810E-D4 21.265 42.531 O.ooE+OO 9.10E-Q3 1.82E-02 
Pu-240 2.4357E-D4 21.265 42.531 O.ooE+OO 5.18E-Q3 1.04E-Q2 
Pu-241 2.6277E-Q2 21.265 42.531 O.ooE+OO 5.59E-Ql 1.12E+OO 
Pu-242 3.6329E-Q7 21.265 42.531 O.ooE+OO 7.73E-oo 1.55E-D5 
Ra-226 4.4444E-l0 21.265 42.531 O.ooE+OO 9.45E-09 1.89E-OB 
Ra-228 1.9714E-14 21.265 42.531 O.ooE+OO 4.19E-13 8.38E-13 
Ru-loo 2.0477E-07 21.265 42.531 O.ooE+OO 4.35E-D6 8.71E-D6 
8..79 1.2933E-05 21.265 42.531 O.ooE+OO 2.75E-D4 5.50E-D4 
8n-126 1.1574E-D5 21.265 42.531 O.OOE+OO 2.46E-D4 4.92E-D4 
8r·90 1.7092E+OO 21.265 42.531 O.ooE+OO 3.63E+<l1 7.27E+<l1 
Tc-99 4.2239E-D4 21.265 42.531 O.OOE+OO 8.98E-03 1.80E-02 
Th-229 7.7260E-12 21.265 42.531 O.ooE+OO 1.64E-l0 3.29E-l0 
Th-230 5.8497E-OB 21.265 42.531 O.OOE+OO 1.24E-D6 2.49E-D6 
Th-232 2.6906E-14 21.265 42.531 O.ooE+OO 5.72E-13 1.14E-12 
TI-2OB 4.4336E-oB 21.265 42.531 O.ooE+OO 9.43E-Q7 1.89E-D6 
U-232 1.2037E-Q7 21.265 42.531 O.ooE+OO 2.56E-D6 5.12E-D6 Thermal Power 
U-233 3.oo11E-Q9 21.265 42.531 O.OOE+OO 6.38E-OB 1.28E-07 Nominal Heat Bounding 
U-234 1.8497E-04 21.265 42.531 O.ooE+OO 3.93E-Q3 7.87E-03 Output Heat Output 
U-235 -2.7235E-oo 21.265 0.000 7.ooE-02 7.05E-02 7.ooE-02 (WallS) (WallS) 
U-236 1.5493E-05 21.265 42.531 O.OOE+OO 3.29E-D4 6.59E-D4 4.52E-ol 9.01E-ol 
U-238 -4.2851E-D9 21.265 0.000 7.14E-04 7.14E-D4 7.14E-D4 Total Total 
Y-90 1.7094E+OO 21.265 42.531 O.ooE+OO 3.64E+<l1 7.27E+<l1 
Other Radionuclides 3.86E+<l1 7.33E+<l1 

'lJI. Tl!lUPlateSeleeUool S!mlnlalY,lJm"D1l •and Cl!ed!s 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: UGHTWATER UGHTWATER This Temptate was used lor the following reasons: 

Fuel Cladding: ALUM ALUM This fuel matches on all parameters except enridlment (unknown). 
BOL HM Constltuents: U3S12 U 

BOL Enrichment 0/0: 60 to 100 

Burnup Summary (MWd)"
 Basis for bumup used in estimate: 
FromSFD
 Estlmated 

Nominal:1
 21.265 Nominal bumup taken from SFD and converted to MWd using BOL=35.442kg 
Boundin9:1
 I 42.531 Bounding bumup assumed to be twice nominal bumup.

Checks 

Estimated Bumupl 
Bumup Multlpli. Given Bumup Estimated EOL HMlGlven EOL HM 

Nominal: 0.00 I 0.981 
Bounding:1 0.00 ,

Reactor shutdown, core removal, storage, shipping or other date conflrmmg that Irradiation ceased for fuel.
 

~otaJ bumup for all fuel aSSC?ciated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdlMT).
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Fuel Radionuclide Inventory Worksheet 

L Fuel and TeJQpIate Inf<ll'D13tWn Estimated 
Fuel Name: NIST l Fuel decay start date: 1997 Canister usage: 

SNFID#: 752 Estimates as of: 2010 1S"x10' 
Fuel Units & Oeser: 420 - 17 CURVED PLATES Template: HFBR (Heavy Water, Alum., 40 to 100%, U) 11.67 
Heavy Metal Mass: BOL.=72.16kg ; EOL.=33.89kg 2T~mpflate Bumup(MWd): 164.6 
ROD Slo_ Site: SRS Template BOL Heavy Metal Mas. (MT): 0.000377 

Template Decay Time' 10 years 
n.~les m x" x. b Y" Y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Inilial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Invenlories{Ci) Invenlories(Ci) Group (bounding) 
Ac-227 1.3262E-10 36.405.155 66.463.108 O.OOE+OO 4.83E-06 8.81E-06 Avg.MeV 
Am-241 . 5.9611 E-03 36,405.155 66.463.108 O.OOE+OO 2.17E+02 3.96E+02 0.0150 9.084E+15 
Am-242m 1.4332E-06 36.405.155 66,463.108 O.OOE+OO 5.22E-02 9.53E-02 0.0250 1.893E+15 
Am-243 3.7132E-05 36,405.155 66,463.108 O.OOE+OO 1.35E+OO 2.47E+OO 0.0375 1.713E+15 
C-14 2.6501E-08 36.405.155 66,463.108 O.OOE+OO 9.65E-D4 1.76E-03 0.0575 1.763E+15 
CI-36 4.4441E-31 36.405.155 66,463.108 O.OOE+OO 1.62E-26 2.95E-26 0.0850 1.092E+15 
Cm-243 7.2722E-06 36.405.155 66.463.108 O.OOE+OO 2.65E·Ol 4.83E-ol 0.1250 8. 198E+14 
Cm-244 6.8226E-03 36.405.155 66.463.108 O.OOE+OO 2.48E+02 4.53E+02 0.2250 9.219E+14 
Co-6O 1.8117E-04 36,405.155 66,463.108 O.OOE+OO 6.60E+OO 1.20E+Ol 0.3750 4.072E+14 
Cs-134 3.0595E-01 36,405.155 66.463.108 O.OOE+OO 1.11E+04 2.03E+04 0.5750 7.358E+15 
Cs-135 4.2564E-06 36.405.155 66,463.108 O.OOE+OO 1.55E-Ol 2.83E-ol 0.8500 8.628E+14 
Cs-137 2.5650E+OO 36.405.155 66.463.108 O.OOE+OO 9.34E+04 1.70E+05 1.2500 2.169E+14 
Eu-l54 1.1628E-Ol 36.405.155 66,463.108 O.OOE+OO 4.23E+03 7.73E+03 1.7500 6.246E+12 
Eu·155 5.7776E-02 36,405.155 66.463.108 O.OOE+OO 2.10E+03 3.84E+03 2.2500 2.734E+l1 
Fe-55 1.9465E-02 36.405.155 66.463.108 O.OOE+OO 7.09E+02 1.29E+03 2.7500 4.oaSE+09 
H-3 8.1045E-03 36.405.155 66.463.108 O.OOE+OO 2.95E+02 5.39E+02 3.5000 4.960E+08 
1-129 6.6403E-07 36.405.155 66,463.108 O.OOE+OO 2.42E-02 4.41E-02 5.0000 2.877E+06 
Kr-SS 2.0620E-Ol 36.405.155 66.463.108 O.OOE+OO 7.51E+03 1.37E+04 7.0000 3.306E+05 
Np-237 3.1513E-05 36.405.155 66,463.108 O.OOE+OO 1.15E+OO 2.09E+OO 11.0000 3.791E+04 
Pa-231 6.0304E-l0 36.405.155 66.463.108 O.OOE+OO 2.20E-Q5 4.01E-05 
Pb-210 2.7017E-12 36.405.155 66.463.108 O.OOE+OO 9.84E-08 1.80E-07 
Pm-147 3.4210E-Ol 36.405.155 66.463.108 O.OOE+OO 1.25E+04 2.27E+04 
Pu-238 1.6622E-ol 36.405.155 66.463.108 O.OOE+OO 6.05E+03 1.10E+04 
Pu-239 6.9563E-D4 36,405.155 66.463.108 O.OOE+OO 2.53E+Ol 4.62E+Ol 
Pu-24O 3.7169E-D4 36.405.155 66.463.108 O.OOE+OO 1.35E+01 2.47E+Ol 
Pu-241 2.1731E-ol 36.405.155 66.463.108 O.OOE+OO 7.91E+03 1.44E+04 
Pu-242 3.0911E-06 36,405.155 66.463.108 O.OOE+OO 1.13E-01 2.05E-Ol 
Ra-226 1.9435E-ll 36.405.155 66.463.108 O.OOE+OO 7.08E-07 1.29E-06 
Ra-228 6.1725E-15 36.405.155 66.463.108 O.OOE+OO 2.25E-10 4.10E-l0 
Ru-l06 7.0778E-03 36,405.155 66.463.108 O.OOE+OO 2.58E+02 4.70E+02 
5e-79 1.2339E-05 36.405.155 66.463.108 O.OOE+OO 4.49E-ol 8.20E-Ol 
5n-126 1.0194E-Q5 36,405.155 66.463.108 O.OOE+OO 3.71E-ol 6.78E-ol 
5r-90 2.4186E+OO 36.405.155 66.463.108 O.OOE+OO 8.80E+04 1.61E+05 
Tc-99 3.8056E-D4 36.405.155 66.463.108 O.OOE+OO 1.39E+Ol 2.53E+Ol 
Th-229 2.0097E-12 36,405.155 66,463.108 O.OOE+OO 7.32E-08 1.34E-07 
Th-230 6.0577E-09 36.405.155 66.463.108 O.OOE+OO 2.21E-D4 4.03E-D4 
Th-232 1.2473E-14 36.405.155 66.463.108 O.OOE+OO 4.54E-10 8.29E-10 
TI-208 4.8791E-08 36.405.155 66.463.108 O.OOE+OO 1.78E-03 3.24E-03 
U-232 1.3821E-07 36.405.155 66.463.108 O.OOE+OO 5.03E-Q3 9.19E-03 Thermal Power 
U-233 2.3906E-Q9 36.405.155 66.463.108 O.OOE+OO 8.70E-Q5 1.59E-D4 Nominill Heat Bounding 
U-234 4.7697E-Q5 36.405.155 66.463.108 O.OOE+OO 1.74E+OO 3.17E+OO Outpul HeatOutpUl 
U-235 ·2.8661 E-Q6 36.405.155 0.000 1.45E-01 4.09E-02 1.45E-ol /Wattsl /Wattsl 
U-236 1.6701E-Q5 36.405.155 66.463.108 O.OOE+OO 6.08E-Ol 1.11E+OO 1.44E+03 2.62E+03 
U-238 -9.4194E-09 36.405.155 0.000 1.66E-Q3 1.31E-Q3 1.66E-Q3 Total Total 
Y-90 2.4192E+OO 36.405.155 66.463.108 O.OOE+OO 8.81E+04 1.61E+05 
Other Radionuclides 9.11E+04 1.66E+05 
m. Te1IlllIare SeleetioJ!. S1uIll>la ,and~ 
Template selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: HEAVVWATER HEAVY WATER 

Fuel Claddlng: ALUM ALUM 
BOL HM Constituents: U308 U 

BOL Enrichment COl..: 93.17430199 40 to 100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD 1 Estimated 

Nomlnal:1 36.405.1551 35.243.243 Nominal bumup t_ cllOCI~ from SFD (converted 10 MWeI). 
Bounding: 39.175.874 66,463.108 Bounding bumup calcula::ed assuming all BOL heavy metal bumed. 

Checks 

Estimated Bumup/ 
Bumup MultlDller Given Bumup E.timatsd EOL HMlGlven EOL HM 

Nominal: 1.16 0.97 I 0.991 
Bounding: 2.11 1.7 ,

Reactor shutdown. core removal. storage, shlpptng or other date confllmmg that Irradiation ceased for fuel.
 

2Total bumup for all fuel associated lA'ith this wol1tsheet must be divided by SOL heavy metal mass to get specific bumup values (MWd'MT).
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Fuel Radionuclide Inventory Worksheet 
'I. Fuel .lId T~le Illformatioll Estimated 

Fuel Name: NIST 'Fuel decay start date: 1997 Canister usage: 
SNFID#: 154 Estimates as of: 2010 18"xl0' 

Fuel Units & Doser: 980 - 17 CURVED PLATES Template: HFBR (Heavy Water, Alum., 40 to 100%, U) 27.22 
_vy Metal Mas.: 8OL=367.50kg ; EOL=159.74kg 'Template Bumup(MWd): 164.6 
ROD Storago Site: SRS Template SOL _vy Metal Mas. (MT): 0.000377 

Template Dscay Time' 10 years 

ilL F$timates m x. x, b Y. y, Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Burnup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 1.3262E-l0 191 ,368.359 338,505.353 O.ooE+OO 2.54E-05 4.49E-05 Avg. MeV 
Am-241 5.9611E-Q3 191,368.359 338,505.353 O.ooE+OO 1.14E+D3 2.02E+D3 0.0150 4.627E+16 
Am-242m 1.4332E-06 191,368.359 338,5OS.353 O.ooE+OO 2.74E-Ol 4.85E-Ol 0.0250 9.643E+15 
Am-243 3.7132E-05 191,368.359 338,505.353 O.ooE+OO 7.11E+OO 1.26E+Dl 0.0375 8.726E+15 
C-14 2.6501E-08 191 ,368.359 338,505.353 O.ooE+OO 5.07E-03 8.97E-03 0.0575 8.979E+15 
CI-36 4.4441E-31 191 ,368.359 338,505.353 O.ooE+OO 8.50E-26 1.50E-25 0.0850 5.562E+15 
Cm-243 7.2722E-06 191 ,368.359 338,505.353 O.ooE+OO 1.39E+OO 2.46E+OO 0.1250 4.176E+15 
Cm-244 6.8226E-03 191 ,368.359 338,505.353 O.ooE+OO 1.31E+D3 2.31E+D3 0.2250 4.695E+15 
Co-60 1.8117E-Q4 191,368.359 338,505.353 O.ooE+OO 3.47E+Dl 6.13E+Dl 0.3750 2.074E+15 
Cs-l34 3.0595E-Ol 191,368.359 338,5OS.353 O.ooE+OO 5.85E+04 1.04E+05 0.5750 3.747E+16 
Cs-135 4.2564E-06 191 ,368.359 338.5OS.353 O.ooE+OO 8.15E-Ol 1.44E+OO 0.8500 4.394E+15 
Cs-137 2.565OE+OO 191 ,368.359 338,505.353 O.ooE+OO 4.91E+05 8.68E+D5 1.2500 1.104E+15 
EU-154 1.1628E-Ol 191 ,368.359 338,505.353 O.ooE+OO 2.23E+04 3.94E+04 1.7500 3.181E+13 
Eu-155 5.7776E-02 191 ,368.359 338,505.353 O.ooE+OO 1.11E+04 1.96E+04 2.2500 1.393E+12 
Fe-55 1.9465E-02 191,368.359 338,505.353 O.ooE+OO 3.73E+D3 6.59E+D3 2.7500 2.081E+l0 
H-3 8.1045E-Q3 191,368.359 338,505.353 O.ooE+OO 1.55E+D3 2.74E+D3 3.5000 2.526E+09 
1-129 6.6403E-07 191,368.359 338,5OS.353 O.ooE+OO 1.27E-Ql 2.25E-Ol 5.0000 1.465E+07 
Kr-85 2.0620E-Ql 191,368.359 338,5OS.353 O.ooE+OO 3.95E+04 6.98E+04 7.0000 1.684E+06 
Np-237 3.1513E-05 191 ,368.359 338,505.353 O.ooE+OO 6.03E+OO 1.07E+Dl 11.0000 1.931E+05 
Pa-231 6.0304E-l0 191 ,368.359 338,505.353 O.ooE+OO 1.15E-04 2.04E-04 
Pb-21 0 2.7017E-12 191 ,368.359 338,505.353 O.ooE+OO 5.17E-07 9.15E-07 
Pm-147 3.4210E-Ql 191 ,368.359 338,505.353 O.ooE+OO 6.55E+04 1.16E+D5 
Pu-238 1.6822E-Ql 191 ,368.359 338,5OS.353 O.ooE+OO 3.18E+04 5.63E+04 
Pu-239 6.9563E-Q4 191,368.359 338,5OS.353 O.ooE+OO 1.33E+D2 2.35E+D2 
Pu-240 3.7169E-04 191,368.359 338,5OS.353 O.ooE+OO 7.11 E+Dl 1.26E+D2 
Pu-241 2.1731E-Ol 191 ,368.359 338,5OS.353 O.ooE+OO 4.16E+04 7.36E+04 
Pu-242 3.0911E-06 191 ,368.359 338,505.353 O.ooE+OO 5.92E-Ol 1.05E+OO 
Ra-226 1.9435E-ll 191 ,368.359 338,505.353 O.ooE+OO 3.72E-06 6.58E-06 
Ra-228 6.1725E-15 191 ,368.359 338,505.353 O.ooE+OO 1.18E-09 2.09E-Q9 
Ru-l06 7.0n8E-03 191,368.359 338,505.353 O.ooE+OO 1.35E+D3 2.40E+03 
Se-79 1.2339E-Q5 191,368.359 338,5OS.353 O.ooE+OO 2:36E+OO 4.18E+OO 
Sn-126 1.0194E-Q5 191,368.359 338,5OS.353 O.ooE+OO 1.95E+OO 3.45E+OO 
Sr-OO 2.4186E+OO 191,368.359 338,505.353 O.ooE+OO 4.63E+D5 8.19E+D5 
Tc-99 3.8056E-04 191,368.359 338,505.353 O.ooE+OO 7.28E+Ol 1.29E+02 
Th-229 2.oo97E-12 191 ,368.359 338,505.353 O.ooE+OO 3.85E-07 6.80E-07 
Th-230 6.05nE-Q9 191 ,368.359 338,505.353 O.ooE+OO 1.16E-03 2.05E-03 
Th-232 1.2473E-14 191,368.359 338,505.353 O.ooE+OO 2.39E-Q9 4.22E-09 
Tl-208 4.8791E-Q8 191,368.359 338,5OS.353 O.ooE+OO 9.34E-Q3 1.85E-Q2 
U-232 1.3821E-07 191,368.359 338,505.353 O.ooE+OO 2.64E-Q2 4.68E-Q2 Thermal Power 
U-233 2.3906E-Q9 191,368.359 338,5OS.353 O.ooE+OO 4.57E-Q4 8.09E-Q4 Nominal Heat Bounding 
U-234 4.7697E-OS 191 ,368.359 338,505.353 O.ooE+OO 9.13E+OO 1.61E+Ol Output Heat Output 
U-235 -2.8681 E-06 191 ,368.359 0.000 7.41E-Ol l.93E-Ql 7.41E-Ol /Wattsl /Wattsl 
U-236 1.6701E-OS 191 ,368.359 338,505.353 O.ooE+OO 3.20E+OO 5.85E+OO 7.55E+03 1.34E+04 
U-238 -9.4194E-Q9 191,368.359 0.000 8.23E-Q3 6.43E-Q3 8.23E-03 Total Total 
V-90 2.4192E+OO 191,368.359 338,5OS.353 O.ooE+OO 4.63E+05 8.19E+05 
Other Radionuclides 4.79E+05 8.47E+05 
'ffi. TeJlIIlI!Itl' ~Summary, IluJ;nup:~.~(;hedoI 
Template selection Summary 

From SFD Used Basis for Parameter Differences: 
Reactor Moderator: HEAVY WATER HEAVY WATER 

Fuel Cladding: ALUM (8061) ALUM 
BOL HM Constituents: U308 U 

BOL Enrichment %: 93.33333333 4010100 

Bumup Summary (MWdY Basis for bumup used in estimate: 
From-SFD Estimated 

Nominal: 185,416.245 191.368.359 Nominal bumup calculated from the heavy metal mass destroyed. 
Boundlng:1 199.527.878 338,505.353 Bounding bumup calculated assuming aU SOL heavy metal burned. 

Checks 

Estimated Bumupl 
Bumup Multiplier Given Bumup Estimated EOL HMlGlven EOL HM 

Nominal: 1.19 1.03 I 1.031 
Boundlng:1 2.11 1.70 , 

Reactor shutdolM'l, core removal, storage, shipping or other date conflnmng that madlation ceased for fuet
 

2Total bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdlMT).
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Fuel Radionuclide Inventory Worksheet 

I. Fuel and Teq>late InlOl'QlllliOD Estimated
 

Fuel Narr.e: OCONEE 'Fuel dscay start date: 1986 Canister usage:
 
SNFID#: IS6 Estimates as of: 2010 18"xl0'
 

Fuel Units & Oeser: 14 - ROD Template: PWR (Ugh! Water. Zirc, 0105%, U) 0.78 
Heavy Metal Mass: 601.=39.2OI<g ; EOI.=31.98kg 'romp)ate BumuP(MWd):
 61.92 
ROD Stor_ Site: INEEL Template BOl Heavy Metal Mass (MT):
 0.00176911
 

Template Decay Time'
 20 years
 

n. Estimates m x" x. b Y" Y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Bumup (MWd)2 Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 5.0630E-10 6,863.026 13,726.051 O.OOE+OO 3.47E-D6 6.95E-D6 Avg. MeV 
Am-241 1.1489E-01 6,863.026 13,726.051 O.OOE+OO 7.88E+02 1.58E+03 0.0150 1.051E+15 
Am-242m 3.0733E-Q4 6,863.026 13,726.051 O.OOE+OO 2.11E+OO 4.22E+OO 0.0250 2.138E+14 
Am-243 6.2861 E-Q4 6,863.026 13,726.051 O.OOE+OO 4.30E+OO 8.60E+OO 0.0375 2.090£+14 
C-14 4.7997E-05 6,863.026 13,726.051 O.OOE+OO 3.29E-Q1 6.59E-01 0.0575 2.195£+14 
CI-36 8.0313E-Q7 6,863.026 13,726.051 O.OOE+OO 5.51E-Q3 1.10E-Q2 0.0850 1.203£+14 
Cm-243 3.6127E-Q4 6,863.026 13,726.051 O.OOE+OO 2.48E+OO 4.96E+OO 0.1250 9.108E+13 
Cm-244 8.6999E-Q2 6,863.026 13,726.051 O.OOE+OO 5.97E+02 1.19E+03 0.2250 1.031£+14 
Co-6O 1.8379E-02 6,863.026 13,726.051 O.OOE+OO 1.26E+02 2.52E+02 0.3750 4.444E+13 
Cs-l34 6.2548E-Q3 6,863.026 13,726.051 O.OOE+OO 4.29E+01 8.59E+01 0.5750 1.009E+15 
Cs-l35 1.4433E-Q5 6,863.026 13,726.051 O.OOE+OO 9.91E-Q2 1.98E-Q1 0.8500 2.615£+13 
Cs-137 1.9767E+OO 6,863.026 13,726.051 O.OOE+OO l.36E+04 2.71E+04 1.2500 3.927E+13 
Eu-l54 6.7603E-02 6,863.026 13,726.051 O.OOE+OO 4.64E+02 9.28E+02 1.7500 7.23OE+11 
Eu-155 1.4373E-Q2 6,863.026 13,726.051 O.OOE+OO 9.86E+Ol 1.97E+02 2.2500 1.676E+08 
Fe-55 2.3486E-Q3 6,863.026 13,726.051 O.OOE+OO 1.61E+01 3.22E+Ol 2.7500 1.176E+08 
H-3 4.8143E-Q2 6,863.026 13,726.051 O.OOE+OO 3.30E+02 6.61E+02 3.5000 1.741£+07 
1-129 9.8288E-Q7 6,863.026 13,726.051 O.OOE+OO 6.75E-Q3 1.35E-Q2 5.0000 7.333£+06 
Kr-85 7.4386E-Q2 6,863.026 13,726.051 O.OOE+OO 5.11E+02 1.02E+03 7.0000 8.455E+05 
Np-237 1.0145E-Q5 6,863.026 13,726.051 O.OOE+OO 6.96E-Q2 1.39E-Ql 11.0000 9.713E+04 
Pa-231 1.0258E-Q9 6,863.026 13,726.051 O.OOE+OO 7.04E-06 1.41E-Q5 
Pb-21 0 1.4163E-11 6,863.026 13,726.051 O.OOE+OO 9.72E-08 1.94E-Q7 
Pm-147 1.9170E-Q2 6,863.026 13,726.051 O.OOE+OO 1.32E+02 2.63E+02 
Pu-238 8.3915E-Q2 6,863.026 13,726.051 O.OOE+OO 5.76E+02 1.15E+03 
Pu-239 1.1628E-Q2 6,863.026 13,726.051 O.OOE+OO 7.98E+01 1.60E+02 
Pu-240 1.5050E-Q2 6,863.026 13,726.051 O.OOE+OO 1.03E+02 2.07E+02 
Pu-241 1.8524E+OO 6,863.026 13,726.051 O.OOE+OO 1.27E+04 2.54E+04 
Pu-242 6.4260E-Q5 6,863.026 13,726.051 O.OOE+OO 4.41E-Ol 8.82E-Ql 
Ra-226 6.0562E-11 6,863.026 13,726.051 O.OOE+OO 4.16E-07 8.31E-Q7 
Ra-228 4.9919E-12 6,863.026 13,726.051 O.OOE+OO 3.43E-Q8 6.85E-Q8 
Ru-106 1.8330E-Q5 6,863.026 13,726.051 O.OOE+OO 1.26E-Ol 2.52E-Ql 
Se-79 1.2379E-Q5 6,863.026 13,726.051 O.OOE+OO 8.50E-Q2 1.70E-Ql 
SOo126 2.5210E-Q5 6,863.026 13,726.051 O,OOE+OO 1.73E-Ol 3.46E-Ql 
Sr-90 1.3098E+OO 6,863.026 13,726.051 O.OOE+OO 8.99E+03 1.80E+04 
Tc-99 3.9357E-Q4 6,863.026 13,726.051 O.OOE+OO 2.70E+OO 5.40E+OO 
Th-229 6.2968E-l1 6,863.026 13,726.051 O.OOE+OO 4.32E-Q7 8.64E-Q7 
Th-230 1.0362E-Q8 6,863.026 13,726.051 O.OOE+OO 7.11E-Q5 1.42E-Q4 
Th-232 5.2891E-12 6,863.026 13,726.051 O.OOE+OO 3.63E-08 7.26E-Q8 
TI-208 1.9977E-Q7 6,863.026 13,726.051 O.OOE+OO 1.37E-03 2.74E-Q3 
U-232 5.4490E-Q7 6,863.026 13,726.051 O.OOE+OO 3.74E-03 7.48E-Q3 Thermal Power 
U-233 2.3934E-08 6,863.026 13,726.051 O.OOE+OO 1.64E-04 3.29E-Q4 Nominal Heat Bounding 
U-234 4.4816E-Q5 6,863.026 13,726.051 O.OOE+OO 3.08E-Ql 6.15E-Ql Output Heat Output 
U-235 -1.4492E-D6 6,863.026 0.000 1.75E-Q3 O.OOE+OO 1.75E-Q3 /Wattsl /Wattsl 
U-236 7.5711 E-D6 6,863.026 13,726.051 O.OOE+OO 5.20E-Q2 l.04E-Ql 2.06E+02 4.11E+02 
U-238 -2.6129E-Q7 6,863.026 0.000 1.29E-02 1.11E-Q2 1.29E-Q2 Total Total 
Y-90 1.3101E+OO 6,863.026 13,726.051 O.OOE+OO 8.99E+03 1.80E+04 
0100r Radionuclides 1.30E+04 2.60E+04 

m. TemnlateSeleetloo &uu!nary.II......... ~··._·C~
 
Temolate Selection SummarY

FromSFD lIsed Basis for Pa....meter Differences: 
Reactor Moderator: UGHTWATER L1GHTWATEA

Fuel ctaddlng: ZIRe-4 ZIRC
BOl HM Cons1l1uents: 002 U 

BOl Enrichment C'k: 2.0625 Ot05 

Bumup Summary (MWd)" Basis for bumup used in estimate:
 
FromSFD Estimated
 

Nominal: 1,326.332 6,863.026 NOrrdnal bumup calculated from the heavy metal mass destroyed.
 
Bounding:1 1,960.0001 13.726.051
 Bounding bumup assum9CI to be twice nominal bumup. 

Checks 

Estimated Bumup! 
Sumul' Murtiplier Given Bumup Estimatad EOl HMlGlven EOl HM 

5.00 5.17Nomln~l 1 1.121
Bounding: 10.00 7.00,

Reactor shutdown, core removal, storage, shiPping or other date conflnlllng that madiatlon ceaS9d for fuel.
 

~otal bumup tor all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd'MT).
 

I 

I
I 

I 
I 
I 
I 
I 
I 
I 
I 

I 
I
I 

DOE/SNF/REP-Q78 December 2003 
Revision 1 PageC-296 

I
 
I
 

I 



I 
Fuel Radionuclide Inventory Worksheet 

J. Fuel and TeqJIate W~"Jl Estimated 
Fuel Name: OHIO STATE 1Fuel decay start date: 2035 Canister usage: 

SNFID#: 158 Estimates as of: 2010 18"x10' 
Fuel Units & Oeser: 30·18 FLAT PLATES Template: AlR (Ught Water, Alum.. 60 10 1()()C}o, U) 1.25 
_vy Metal Mass: BOl=26.15k9 ; EOl=26.15k9 'Template Bumup(MWd): 367.2 
ROD Storage Site: SRS Template BOL ~ Metal Mass (MT): 0.00116689 

Template Decay Time" 5 years 
D. Estimates m x" x. b y" y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Burnup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 1.4545E-10 495.310 990.620 O.OOE+OO 7.20E-08 1.44E-07 Avg.IlleV 
Am-241 1.1190E-03 495.310 990.620 O.OOE+OO 5.54E-Ol 1.11E+OO 0.0150 1.911E+14 
Am-242m 4.5425E-07 495.310 990.620 O.OOE+OO 2.25E-04 4.50E-04 0.0250 4.117E+13 
Am-243 1.4921E-06 495.310 990.620 O.OOE+OO 7.39E-Q4 1.48E-Q3 0.0375 3.800E+13 
C-14 5.7244E-09 495.310 990.620 O.OOE+OO 2.84E-06 5.67E-06 0.0575 3.736E+13 
CI-36 1.3124E-32 495.310 990.620 O.OOE+OO 6.50E-30 1.30E-29 0.0850 2.382E+13 
Cm-243 2.3676E-Q7 495.310 990.620 O.OOE+OO 1.17E-Q4 2.35E-Q4 0.1250 2.063E+13 
Cm-244 5.2042E-05 495.310 990.620 O.OOE+OO 2.58E-02 5.16E-Q2 0.2250 2.019E+13 
Co-6O 3.8208E-05 495.310 990.620 O.OOE+OO 1.89E-02 3.78E-Q2 0.3750 9.nlE+12 
Cs-l34 4.8693E-Ol 495.310 990.620 O.OOE+OO 2.41E+02 4.82E+02 0.5750 1.342E+14 
Cs-135 3.4477E-Q6 495.310 990.620 O.OOE+OO 1.71E-03 3.42E-03 0.8500 1.879E+13 
Cs-137 2.8731E+OO 495.310 990.620 O.OOE+OO 1.42E+03 2.85E+03 1.2500 3.497E+12 
Eu-l54 8.2053E-02 495.310 990.620 O.OOE+OO 4.06E+Ol 8.13E+Ol 1.7500 1.467E+l1 
Eu-155 3.9134E-Q2 495.310 990.620 O.OOE+OO 1.94E+Ol ·3.88E+Ol 2.2500 3.076E+l1 
Fe-55 6.7429E-Q3 495.310 990.620 O.OOE+OO 3.34E+OO 6.68E+OO 2.7500 l.nOE+09 
H·3 l.OS99E-Q2 495.310 990.620 O.OOE+OO 5.25E+OO 1.OSE+Ol 3.5000 1.963E+08 
'·129 7.5300E-07 495.310 990.620 O.OOE+OO 3.73E-04 7.46E-04 5.0000 6.029E+02 
Kr·85 2.8595E-Ql 495.310 990.620 O.OOE+OO 1.42E+02 2.83E+02 7.0000 6.728E+01 
Np·237 9.5479E-Q6 495.310 990.620 O.OOE+OO 4.73E-03 9.48E-03 11.0000 7.588E+OO 
Pa·231 8.9297E-l0 495.310 990.620 O.OOE+OO 4.42E-07 8.85E·07 
Pb-21 0 3.7609E-12 495.310 990.620 O.OOE+OO 1.88E·09 3.73E-09 
Pm-147 2.5452E+OO 495.310 990.620 O.OOE+OO 1.26E+03 2.52E+03 
Pu-238 2.0550E-Q2 495.310 990.620 O.OOE+OO 1.02E+Ol 2.04E+Ol 
Pu-239 4.2838E-Q4 495.310 990.620 O.OOE+OO 2.12E-Ol 4.24E-Ql 
Pu-240 2.4401E·04 495.310 990.620 O.OOE+OO 1.21E-Ql 2.42E-Ql 
Pu·241 6.8784E-02 495.310 990.620 O.OOE+OO 3.41E+Ol 6.81E+Ol 
Pu-242 3.6329E-Q7 495.310 990.620 O.OOE+OO 1.80E-04 3.60E-Q4 
Ra·226 3.8045E-ll 495.310 990.620 O.OOE+OO 1.88E-08 3.77E-Q8 
Ra·228 2.9902E-15 495.310 990.620 O.OOE+OO 1.48E-12 2.96E-12 
Ru-l06 1.9055E-Ol 495.310 990.620 O.OOE+OO 9.44E+Ol 1.89E+02 
5e-79 1.2936E-Q5 495.310 990.620 O.OOE+OO 6.41E-Q3 1.28E-Q2 
5n-126 1.1574E-Q5 495.310 990.620 O.OOE+OO 5.73E-Q3 1.15E-02 
5r-90 2.75OSE+OO 495.310 990.620 O.OOE+OO l.36E+03 2.72E+03 
Tc·gg 4.2239E-04 495.310 990.620 O.OOE+OO 2.09E-Ol 4.18E-01 
Th-229 1.8848E·12 495.310 990.620 O.OOE+OO 9.34E·l0 1.87E-09 
Th-230 1.7042E-Q8 495.310 990.620 O.OOE+OO 8.44E·06 1.69E·OS 
Th-232 7.8132E·15 495.310 990.620 O.OOE+OO 3.87E-12 7.74E-12 
T~208 4.4063E-08 495.310 990.620 O.OOE+OO 2.18E-05 4.36E·OS 
U-232 1.3151E-07 495.310 990.620 O.OOE+OO 6.51E-OS l.30E·04 Thermal Power 
U·233 1.9584E-Q9 495.310 990.620 O.OOE+OO 9.69E·07 l.94E-06 Nominal Heat Bounding 
U·234 1.8371E-Q4 495.310 990.620 O.OOE+OO 9.10E-02 1.82E-Ql OUlput Heat Output 
U·235 -2.7235E-06 495.310 0.000 1.12E-02 9.82E-03 1.12E-Q2 /Watts) /Watts) 
U-236 1.5493E·OS 495.310 990.620 O.OOE+OO 7.67E-Q3 1.53E-Q2 2.51E+Ol 5.02E+01 
U-236 -4.2851 E-Q9 495.310 0.000 7.OSE-03 7.05E-03 7.OSE-03 Total Total 
Y·90 2.75OSE+OO 495.310 990.620 O.OOE+OO 1.36E+03 2.72E+03 
Other Radionuelides 2.55E+03 5.09E+03 
:m. Template~su.umary,II""'" ,lUI4C.. .y 

Template Selection Summary 
FromSFD Used Basis lor Parameter Differences:
 

Reactor Moderator: UGHTWATER UGHTWATER This Template was used for the following reasons:
 
Fuel Cladding: ALUM (6061) ALUM This 1",,1 matches Am Templato on all but ono paramolor (onrichmonl) making Am al1l8SO!lable
 

BOL HM Constituents: U3S12 U matd!.
 
BOl Enrichment %: 19.76578:l83 60 to 100 

Burnup Summary (MWd) Basis for bumup used in estimate: 
FromSFD I Estimated 

Nomlnal:1 I 495.310 Nominal bumup assumed to be 2% of BOL heavy metal mass. 
Bounding: 990.620 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl
 
Bumup MUltiPlier
 Given Bumup Estimated EOL HMlGlven EOL HM 

Nominal: 0.06 I 0.9sl
 
Bounding:1 0.12
 ,

Reactor shutdown, core removal, storage. shipping or other date conflnmng that nradiaUon ceased for fuel. 

2Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdlMT). 
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Fuel Radionuclide Inventory Worksheet 

1. Fuel and Template Inf,_tion Estimated
 
Fuel Nama: OHIO STATE 1Fuol decay start date:
 1995 Canister usage:
 

SNF 10 #: 157 Estimates as of:
 2010 18"x10'
 
Fuel Units & Oeser: 24 - 18 FLAT PLATES Template:
 ATR (Ught Water, AJum., 60 to 100%, U) 0.67 
Heavy Metal Mass: BOl.=3.41kg ; EOl.=3.41kg 'Template Bumup(MWd):
 367.2 
ROD Storage Sit3: SRS Template BOl H..vy Molal Mas. (MT):
 0.00116689
 

Template Decay Time'
 15 yea",
 
D. Estimates m x. x. b y. y. Gamma Sources
 

Photon Total
 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec
 

Radionuclide Template Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding)
 

Ac-227 4.5861E-10 64.594 129.189 O.ooE-tOO 2.96E-08 5.92E-08 Avg. MeV
 

Am-241 1.7832E-03 64.594 129.189 O.OOE-tOO 1.i5E-01 2.30E-01 0.0150 1.541E+13
 
Am-242m 4.3410E-07 64.594 129.189 O.ooE-tOO 2.80E-05 5.61E-Q5 0.0250 3.214E+12
 
Am-243 1.4907E-Q6 64.594 129.189 O.ooE-tOO 9.83E-05 1.93E-04 0.0375 2.807E+12
 
C-14 5.7162E-09 64.594 129.189 O.ooE+OO 3.69E-Q7 7.38E-Q7 0.0575 2.993E+12
 
CI-36 1.3124E-32 64.594 129.189 O.ooE-tOO 8.48E-31 1.70E-30 0.0850 1.813E+12
 

Cm-243 1.8568E-Q7 64.594 129.189 O.ooE-tOO 1.20E-05 2.40E-05 0.1250 1.243E+12
 
Cm-244 3.5512E-Q5 64.594 129.189 O.ooE-tOO 2.29E-03 4.59E-03 0.2250 1.562E+12
 
Co-6O 1.0261E-Q5 64.594 129.189 O.ooE-tOO 6.63E-04 1.33E-Q3 0.3750 6.841E+11
 
Cs-134 1.6931E-02 64.594 129.189 O.ooE-tOO 1.09E-tOO 2.19E-tOO 0.5750 1.110E+13
 
CS-135 3.4477E-Q6 64.594 129.189 O.ooE-tOO 2.23E-Q4 4.45E-Q4 0.8500 2.638E+11
 
Cs-137 2.2800E-tOO 64.594 129.189 O.OOE-tOO 1.47E+02 2.95E+02 1.2500 1.332E+11
 
Eu-154 3.6856E-Q2 64.594 129.189 O.OOE-tOO 2.37E-tOO 4.74E-tOO 1.7500 5.584E+09
 
Eu-155 9.6841E-Q3 64.594 129.189 O.ooE-tOO 6.26E-Q1 1.25E-tOO 2.2500 6.985E+06
 
Fe-55 4.6977E-04 64.594 129.189 O.ooE-tOO 3.03E-02 6.07E-02 2.7500 4.197E+OS
 
H-3 6.0485E-03 64.594 129.189 O.ooE-tOO 3.91E-01 7.81E-Q1 3.5000 2.669E+04
 
1-129 7.5300E-Q7 64.594 129.189 O.ooE-tOO 4.86E-05 9.73E-Q5 5.0000 6. 196E+01
 

Kr-85 1.4989E-Q1 64.594 129.189 O.ooE-tOO 9.68E-tOO 1.94E+01 7.0000 6.863E+OO
 

Np-237 9.5534E-Q6 64.594 129.189 O.OOE-tOO 6.17E-Q4 1.23E-Q3 11.0000 7.706E-01
 
Pa-231 1.6550E-Q9 64.594 129.189 O.ooE-tOO 1.07E-Q7 2.14E-Q7 
Pb-21 0 2.6831E-11 64.594 129.189 O.ooE-tOO 1.72E-Q9 3.44E-Q9 
Pm-147 1.8156E-01 64.594 129.189 O.OOE-tOO 1.17E+01 2.35E+01 
Pu-238 1.8990E-Q2 64.594 129.189 O.ooE-tOO 1.23E-tOO 2.45E-tOO 
Pu-239 4.2838E-Q4 64.594 129.189 O.ooE-tOO 2.77E-Q2 5.53E-02 
Pu-240 2.4379E-Q4 64.594 129.189 O.ooE-tOO 1.57E-Q2 3.15E-02 
Pu-241 4.2511E-Q2 64.594 129.189 O.ooE-tOO 2.75E-tOO 5.49E-tOO 
Pu-242 3.6329E-07 64.594 129.189 O.ooE-tOO 2.35E-05 4.69E-Q5 
Ra-226 1.4725E-10 64.594 129.189 O.ooE-tOO 9.51E-09 1.90E-Q8 
Ra-228 8.9760E-15 64.594 129.189 O.ooE-tOO 5.80E-13 1.16E-12 
Ru-1OO 1.9752E-Q4 64.594 129.189 O.ooE-tOO 1.28E-Q2 2.55E-Q2 
86079 1.2933E-Q5 64.594 129.189 O.ooE-tOO 8.35E-Q4 1.67E-Q3 
5n-126 1.1574E-Q5 64.594 129.189 O.ooE-tOO 7.48E-Q4 1.50E-Q3 
8r-90 2.1680E-tOO 64.594 129.189 O.ooE-tOO 1.40E+02 2.80E+02 
Tc-99 4.2239E-Q4 64.594 129.189 O.ooE-tOO 2.73E-Q2 5.46E-Q2 
Th-229 3.9270E-12 64.594 129.189 O.ooE-tOO 2.54E-10 5.07E-10 
Th-230 3.3578E-Q8 64.594 129.189 O.ooE-tOO 2.17E-OO 4.34E-Q6 
Th-232 1.5452E-14 64.594 129.189 O.ooE-tOO 9.98E-13 2.ooE-12 
T1-208 4.6705E-Q8 64.594 129.189 O.ooE-tOO 3.02E-Q6 6.03E-Q6 
U-232 1.3045E-07 64.594 129.189 O.ooE-tOO 8.43E-Q6 1.69E-Q5 Thermal Power 
U-233 2.3739E-Q9 64.594 129.189 O.OOE-tOO 1.53E-Q7 3.07E-Q7 Nominal Heat Bounding 
U-234 1.8423E-Q4 64.594 129.189 O.ooE-tOO 1.19E-Q2 2.38E-Q2 Output Heat Output
 
U-235 -2.7235E-Q6 64.594 0.000 6.87E-Q3 6.70E-03 6.87E-Q3 (Watts) (Watts)
 

U-238 1.5493E-05 64.594 129.189 O.ooE-tOO 1.ooE-Q3 2.ooE-Q3 1.75E+OO 3.50E+OO
 

U-238 -4.2851 E-Q9 64.594 0.000 7.73E-05 7.70E-Q5 7.73E-Q5 Total Total
 
V-90 2.1686E-tOO 64.594 129.189 O.ooE-tOO 1.40E+02 2.80E+02 
Other Radionudides 1.40E+02 2.81E+02 
W. Template Selection Su_ry,B ,.nd~ 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: UGHTWATER UGHTWATER 

Fuel Cladding: ALUM (6061) ALUM 
BOL HM Constituents: lJ-ALX U 

BOl Enrichment %: 93.25425219 60 to tOO 

Bumup Summary (MWd) Basis for bumuD used in estimate: 
From SFD Estimated 

Nomlnal:1 I 64.594 Nominal bumup assumed to be 2% of SOl. heavy metal mass. 
Bounding: t29.189 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
BumUD MultiDlier Given Bumup Estimated EOL HMlGiven EOL HM 

Nominal: 0.06 I 0.981 
Bounding: 0.12 ,

Reactor shutdown, core removal. storage, shipping or other date conflnnlng that Irradiation ceased for fuel.
 

2Total bumup tor all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdlMT).
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Fuel Radionuclide Inventory Worksheet 
I, Fudand T$1pIa~ImOl'llllltion Estimated 

Fuel Name: OMEGA WEST (204) 'Fuel decay start date: 1992 Canister usage: 
SNFID#: 406 Estimates as of: 2010 lS"xl0' 

Fuel Units & Deocr: 16 - 18 OR 19 FLAT PLATES Template: ATR (Ught Water, Alum., 60 to 100%., U) 0.67 
Heavy Metal Ma••: BOl=3.26k9 ; EOl=2.52k9 "remplale Bumup(MWd): 367.2 
ROD Storage Site: SRS Template BOL Heavy Metal Ma.s (MT): 0.00116689 

Template DecaV Time' 15 Vears 
ILEstimates m x. X. b V. V. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 4.5861E-l0 871.974 1.743.949 O.OOE+OO 4.00E-07 8.00E-07 Avg. MeV 
Am-241 1.7832E-03 871.974 1.743.949 O.OOE+OO 1.55E+OO 3.11E+OO 0.0150 2.080E+14 
Am-242m 4.3410E-07 871.974 1,743.949 O.OOE+OO 3.79E-04 7.57E-04 0.0250 4.339E+13 
Am-243 1.4907E-Q6 871.974 1,743.949 O.OOE+OO 1.30E-03 2.60E-03 0.0375 3.789E+13 
C-14 5.7162E-09 871.974 1,743.949 O.OOE+OO 4.98E-Q6 9.97E-06 0.0575 4.040E+13 
CI-36 1.3124E-32 871.974 1.743.949 O.OOE+OO 1.14E-29 2.29E-29 0.0850 2.447E+13 
Cm-243 1.8568E-Q7 871.974 1,743.949 O.OOE+OO 1.62E-04 3.24E-04 0.1250 1.678E+13 
Cm-244 3.5512E-Q5 871.974 1,743.949 O.OOE+OO 3.10E-02 6.19E-Q2 0.2250 2.108E+13 
Co-60 1.0261E-05 871.974 1,743.949 O.OOE+OO 8.95E-03 1.79E-02 0.3750 9.235E+12 
Cs-l34 1.6931E-02 871.974 1,743.949 O.OOE+OO 1.48E+Ol 2.95E+Ol 0.5750 1.499E+14 
Cs-l35 3.4477E-06 871.974 1,743.949 O.OOE+OO 3.01E-03 6.01E-03 0.8500 3.561E+12 
Cs-137 2.2800E+OO 871.974 1,743.949 O.OOE+OO 1.99E+03 3.98E+03 1.2500 1.799E+12 
Eu-l54 3.6856E-02 871.974 1.743.949 O.OOE+OO 3.20E+Ol 6.39E+Ol 1.7500 7.538E+l0 
Eu-155 9.6841E-03 871.974 1,743.949 O.OOE+OO 8,44E+OO 1,69E+Ol 2.2500 9.430E+07 
Fe-55 4.6977E-04 871.974 1,743.949 O.OOE+OO 4.10E-Ol 8.19E-Ql 2.7500 5.666E+06 
H-3 6.0485E-03 871.974 1,743.949 O.OOE+OO 5.27E+OO 1.05E+Ol 3.5000 3.603E+05 
1-129 7.5300E-07 871.974 1,743,949 O.OOE+OO 6.57E-04 1.31E-03 5.0000 8.330E+02 
Kr-85 1.4989E-Ql 871.974 1,743.949 O.OOE+OO 1.31E+02 2.61E+02 7.0000 9.226E+01 
Np-237 9.5534E-06 871.974 1,743.949 O.OOE+OO 8,33E-03 1.67E-02 11.0000 1.036E+Ol 
Pa-231 1.6550E-09 871.974 1,743.949 O.OOE+OO 1.44E-06 2,89E-06 
Pb-210 2,6831E-ll 871.974 1,743.949 O.OOE+OO 2.32E-Q6 4.64E-08 
Pm-147 1,8156E-Ql 871,974 1,743.949 O,OOE+OO 1.58E+02 3.17E+02 
Pu-238 1.8990E-Q2 871.974 1,743,949 O.OOE+OO 1.66E+Ol 3,31E+Ol 
Pu-239 4.2838E-04 871.974 1,743.949 O.OOE+OO 3.74E-Ol 7.47E-Ql 
Pu-240 2.4379E-04 871.974 1,743.949 O.OOE+OO 2.13E-Ol 4.25E-Ql 
Pu-241 4.2511E-Q2 871.974 1,743.949 O.OOE+OO 3.71E+Ol 7.41E+Ol 
Pu-242 3.6329E-07 871.974 1,743.949 O.OOE+OO 3,17E-04 6.34E-04 
Ra-226 1.4725E-l0 871.974 1,743.949 O.OOE+OO 1.28E-Q7 2.57E-07 
Ra-228 8.9760E-15 871.974 1,743.949 O.OOE+OO 7.83E-12 1.57E-ll 
Ru-l06 1.9752E-04 871,974 1,743.949 O,OOE+OO 1.72E-Ql 3.44E-Ql 
5e-79 1.2933E-Q5 871.974 1,743.949 O.OOE+OO 1.13E-02 2.26E-Q2 
5n-126 1.1574E-Q5 871.974 1,743.949 O,OOE+OO 1.01E-02 2.02E-Q2 
5r-90 2.1680E+OO 871.974 1,743.949 O.OOE+OO 1.89E+03 3.78E+03 
Tc-99 4.2239E-04 871.974 1,743.949 O.OOE+OO 3.68E-01 7.37E-Ol 
Th-229 3.9270E-12 871.974 1,743.949 O.OOE+OO 3.42E-Q9 6.85E-09 
Th-230 3.3578E-08 871.974 1,743.949 O.OOE+OO 2.93E-Q5 5.66E-Q5 
Th-232 1.5452E-14 871.974 1,743.949 O.OOE+OO 1.35E-11 2.69E-11 
Tl-208 4.6705E-Q8 871.974 1,743.949 O.OOE+OO 4.07E-05 8.15E-Q5 
U-232 1.3045E-Q7 871.974 1,743_949 O.OOE+OO 1.14E-04 2.27E-04 Thermal Power 
U-233 2.3739E-Q9 871.974 1,743.949 O.OOE+OO 2.07E-06 4.14E-Q6 Nominal Heat Bounding 
U-234 1.8423E-04 871.974 1,743.949 O.OOE+OO 1.61E-Ol 3.21E-Ql Output Heat Output 
U-235 -2.7235E-06 871.974 0.000 6.57E-Q3 4.19E-03 6.57E-03 (Watts) (Watts) 
U-236 1.5493E-05 871.974 1.743.949 O.OOE+OO 1.35E-Q2 2.70E-02 2.36E+Ol 4.72E+Ol 
U-238 -4.2851E-Q9 871.974 0.000 7.53E-05 7.16E-Q5 7.53E-05 Total Total 
V-90 2.1686E+OO 871.974 1,743.949 O.OOE+OO 1.89E+03 3.78E+03 
Other Radionuclides 1.90E+03 3.79E+03 
m. Temnlate SeIectioJlSulnmarv,!J_ and Chedclo. 
Template SeIec1ion 5ummary 

FromSFD lJHd Basis for Pammeter Differences: 
Reactor Moderator: UGHTWATER LIGHT WATER 

Fuel Cladding: ALUM ALUM 
BOL HM eonsUtuenIs: U308 U 

BOL Enric:hment %: 93.1372549 6010100 

BurnupSumma~(MWd)< Basis for bumup used in estimate: 
FromSFD Estlmated

Nomlnsl:1 871.9741 700.037 Nominal bumup taken dirsd~ from SFO (converted to MWd). 
Bounding: I I 1,743.949 Bounding bumup assumed 10 be twice nominal bumup. 

Checks 

Estimated Bumupl 
BumuD MultiPlier Given BumuD Estimated EOl HMlGlven EOL HM 

Nominal: 0.85 0.80 I 0.951 
Bounding: 1.70 ,

Reactor shutdown. core removal, storage, stllppmg or other date conflnlling that Irradiation ceased for fuel.
 

2Total bumup for all fuel associated with this worKsheet must be divided by BOL heavy metal mass to get specific bumup values (MWdIMT).
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I 
Fuel Radionuclide Inventory Worksheet 

I. Fuel and Template WlInnatlon Estimaled 
Fuel Nama: OMEGA WEST (236) , Fuel decay start date:
 1992 Canister usage: 

SNF 10 #: 4(17 EstImates as of:
 2010 18"xl0' 
Fuel Units & Des<:r: 44·18 OR 19 FLAT PLATES Template:
 ATR (Ught Water, Alum., 60 to 100%, U) 1.83 
Heavy Metal M....: BO["'10.38k9 ; EO["'7.26k9 "Template Bumup(MWd):
 367.2 
ROD Storage Site: SRS Template BOl Heavy Metal Mass (MT):
 0.00116689
 

Template Dacay Time'
 15 years
 

U. Estimates m x" x, b y" y, Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonslsec 
Radionuclide Template Fuel Bumup (MWd)' Burnup (MWd)' (CI) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac·227 4,5861E·l0 3,786,935 7,577.869 O,OOE+oo 1.74E·OS 3.48E-06 Avg.MeV 
Am·241 1.7832E-<l3 3,788.935 7,577.869 O.OOE+OO 6.76E+OO 1.35E-+<l1 0.0150 9.040E+14 
Am·242m 4,3410E-Q7 3,788.935 7,577.869 O.OOE+OO 1.64E·03 3.29E·03 0.0250 1.885E+14 
Am·243 1.4907E·OS 3,788.935 7,577.869 O.OOE+OO 5.65E·03 1.13E·02 0.0375 1.646E+14 
C·14 5.7162E-Q9 3,788.935 7,577.869 O.OOE+OO 2.17E·05 4.33E·05 0.0575 1.755E+14 
CI·36 1.3124E·32 3,788.935 7,577.869 O.ooE+OO 4.97E·29 9.94E·29 0.0850 1.063E+14 
Cm·243 1.8588E-Q7 3,788.935 7,577.869 O.ooE+OO 7.04E-04 1.41E·03 0.1250 7.289E+13 
Cm·244 3.5512E-Q5 3,788.935 7,577.869 O.ooE+OO 1.35E-Ql 2.69E-Ql 0.2250 9.160E+13 
Co-6O 1.0261E·05 3,788.935 7,577.869 O.ooE+OO 3.89E-Q2 7.78E-Q2 0.3750 4.013E+13 
Cs·l34 1.6931E·02 3,788.935 7,577.869 O.ooE+OO 6.41E-+<l1 1.28E-+<l2 0.5750 6.514E+14 
Cs·l35 3.4477E·OS 3,788.935 7,577.869 O.OOE-+<lO 1.31E·02 2.61E-Q2 0.8500 1.547E+13 
Cs·137 2.2800E+OO 3,788.935 7,577.869 O.ooE+OO 8.64E+03 1.73E+04 1.2500 7.816E+12 
Eu·l54 3.6656E-Q2 3,788.935 7,577.869 O.OOE+OO 1.39E-+<l2 2.78E-+<l2 1.7500 3.275E+l1 
Eu·155 9.6841E-03 3,788.935 7.577.869 O.ooE+OO 3.67E-+<l1 7.34E-+<l1 2.2500 4.097E+08 
Fe-55 4.6977E-04 3,788.935 7,577.869 O.OOE+OO 1.78E+OO 3.56E+OO 2.7500 2.462E+07 
H-3 6.0485E-Q3 3,788.935 7,577.869 O.ooE+OO 2.29E-+<l1 4.58E-+<l1 3.5000 1.565E+06 
1·129 7.5300E-Q7 3,788.935 7,577.869 O.ooE+OO 2.85E-03 5.71E-Q3 5.ססOO 3.619E+03 
Kr-85 1.4989E-Ql 3,788.935 7,577.869 O.ooE+OO 5.68E-+<l2 1.14E+03 7.ססOO 4.009E+02 
Np-237 9.5534E-06 3,788.935 7,577.869 O.ooE+OO 3.62E-02 7.24E-Q2 11.ססOO 4.501E+Ol 
Pa·231 1.6550E-Q9 3,788.935 7,577.869 O.ooE+OO 6.27E-OS 1.25E-Q5 
Pb-21 0 2.6831E·ll 3,788.935 7,577.869 O.ooE+OO 1.01E·07 2.02E-Q7 
Pm·147 1.8156E-Ql 3,788.935 7,577.869 O.ooE+OO 6.88E-+<l2 1.38E-+<l3 
Pu-238 1.8990E-Q2 3,788.935 7,577.869 O.ooE+OO 7.20E-+<l1 1.44E-+<l2 
Pu-239 4.2838E-04 3,788.935 7,577.869 O.ooE+OO 1.62E+OO 3.25E+OO 
Pu-240 2.4379E-04 3,788.935 7,577.869 O.ooE+OO 9.24E-Ql 1.85E+OO 
Pu-241 4.2511E-02 3,788.935 7,577.869 O.ooE+OO 1.61E-+<l2 3.22E-+<l2 
Pu-242 3.8329E-07 3,788.935 7,577.869 O.OOE+OO 1.38E-Q3 2.75E-03 
Ra·226 1.4725E-l0 3,788.935 7,577.869 O.OOE+OO 5.58E-Q7 1.12E-06 
Ra·228 8.9760E-15 3,788.935 7,577_869 O.OOE+OO 3.40E-ll 6.60E·l1 
Ru-1OS 1.9752E-04 3,788.935 7,577.869 O.OOE+OO 7.48E-Ql 1.50E+OO 
5e-79 1.2933E-Q5 3,788.935 7,577.869 O.OOE+OO 4.90E-Q2 9.60E-Q2 
Sn-126 1.1574E·05 3,788.935 7,577.869 O.OOE+OO 4.39E-02 8.77E-Q2 
Sr-90 2.1660E+OO 3,788.935 7,577.869 O.OOE+OO 8.21E+03 1.64E+04 
TC-99 4.2239E-04 3,788.935 7,577.869 O.OOE+OO 1.60E+OO 3.20E+OO 
Th-229 3.9270E-12 3,788.935 7,577.869 O,OOE+oo 1,49E-OS 2.98E-06 
Th-230 3.3578E-Q8 3,788.935 7,577.869 O.OOE+OO 1.27E-04 2,54E-04 
Th-232 1.5452E-14 3,788,935 7,577.869 O,OOE+oo 5.85E-ll 1.17E-l0 
TI-208 4.6705E-08 3,788.935 7.577.869 O,ooE+oo 1.77E-04 3,54E-04 
U·232 1_3045E-Q7 3,788.935 7,577.869 O,ooE+oo 4.94E-04 9.89E-04 Thermal Power 
U-233 2.3739E-09 3,788.935 7,577.869 O.OOE+OO 8.99E-06 1.80E-OS Nominal Heat Bounding 
U·234 1.8423E-04 3,788.935 7,577,869 O.OOE+OO 6.98E-Ql 1.40E+OO Output Heat Output 
U·235 -2.7235E-Q6 3.788.935 0.000 2.09E-Q2 1.OSE-Q2 2.09E-02 (Wattsl /Watts) 
U·236 1.5493E-Q5 3,788.935 7,577.869 O.OOE+OO 5.87E-Q2 1.17E-Ql 1.03E+02 2.05E+02 
U-238 -4.2851 E-Q9 3,788.935 0.000 2.37E-04 2.20E-04 2.37E-04 Total Total 
Y·90 2.1686E+OO 3,788.935 7,577.869 O.OOE+OO 8.22E+03 1.64E+04 
Other Radionuclides 8.24E+03 1.65E+04 

m. l'eJDPIate Sdectiou SumQIa"". endCJlellb 
Template selection Summary 

FromSFO Used Basis for Parameter Differences: 
Reactor ModenIlor. UGHTWATER LIGHT WATER 

Fuel Cladding: AlUM ALUM 
SOL HM Constituents: U308 U 

SOL Enrichment %: 93.22033898 6010100 

Burnup Summary (MWd) Basis for bumup used in estimate: 
FromSFD I Estimated 

Nomlnal:1 3,788.9351 2.954.322 Nominal bumup taken directly from SFD (OOIlvelted to MWd). 
Bounding: I 7,577.869 Bounding bumup assumed to be twio9 nominal bumup. 

Checks 

Estimated Bumupl 
Bumu.. Multl..iier Given Bumup Estimated EOL HMlGlven EOl HM 

Nominal: 1.16 0.78 I 0.911 
Bounding: 2.32 ,

Reactor shutdown, core removal, storage, shiPPing or other date confln'nlng that Irradiation ceased for fuel.
 

2Total bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup vatues (MWdIMT).
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Fuel Radionuclide Inventory Worksheet 
l. F~d and'remplalt! W_t/Iln EsUmated 

F~e1 Name: OMEGA WEST (250) 'Fuel decay start date: 1992 Canister usage: 
SNFID#: 408 Estimates as of: 2010 18"xl0' 

F~ Units & Oeser: 27 - 18 OR 19 FLAT PLATES Template: ATR (Ught Water, Alum., 60 to 1~;'. U) 1.13 
Heavy Metal Ma••: BOl=6.75k9 ; EOl=5.20k9 'Template Bumup(MWd): 367.2 
ROD Storage Site: SRS Tamp/ate BOl Heavy Metal Mas. (MT): 0.00116689 

Template Decay Time' 15 years 
;D.Esdmates m x. x, b y. y, Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 4.5861E-l0 1,594.343 3,186.687 O.ooE+OO 7.31E-07 1.46E-06 AV9·MeV 
Am-241 1.7832E-03 1,594.343 3,188.687 O.ooE+OO 2.84E+OO 5.69E+OO 0.0150 3.804E+14 
Am-242m 4.3410E-Q7 1,594.343 3,188.687 O.ooE+OO 6.92E-04 1.38E-03 0.0250 7.933E+13 
Am-243 1.4907E-Q6 1,594.343 3,188.687 O.ooE+OO 2.38E-03 4.75E-03 0.0375 6.927E+13 
C-14 5.7162E-09 1,594.343 3,188.687 O.ooE+OO 9.11E-Q6 1.82E-Q5 0.0575 7.386E+13 
CI-38 1.3124E-32 1,594.343 3,188.687 O.ooE+OO 2.09E-29 4.18E-29 0.0850 4.474E+13 
Cm-243 1.8588E-07 1,594.343 3,188.687 O.ooE+OO 2.96E-04 5.92E-04 0.1250 3.067E+13 
Cm-244 3.5512E-05 1,594.343 3,188.687 O.ooE+OO 5.66E-02 1.13E-Ol 0.2250 3.855E+13 
Co-OO 1.0261E-05 1,594.343 3,188.687 O.ooE+OO 1.84E-02 3.27E-02 0.3750 1.688E+13 
Cs-l34 1.6931E-02 1,594.343 3,188.687 O.ooE+OO 2.70E+Ol 5.40E-Kll 0.5750 2.741E+14 
Cs-135 3.4477E-06 1,594.343 3,188.687 O.ooE+OO 5.50E-Q3 1.10E-02 0.8500 6.510E+12 
Cs-137 2.2800E+OO 1,594.343 3,188.687 O.ooE+OO 3.84E-Kl3 7.27E+03 1.2500 3.289E+12 
Eu-l54 3.6656E-02 1,594.343 3,188.687 O.ooE+OO 5.84E-Kll 1.17E-Kl2 1.7500 1.378E+11 
Eu-155 9.6841E-Q3 1,594.343 3,188.687 O.ooE+OO 1.54E-Kll 3.09E-Kll 2.2500 1.724E+08 
Fe-55 4.6977E-Q4 1,594.343 3,188.687 O.ooE+OO 7.49E-Ol 1.50E+OO 2.7500 1.036E+07 
H-3 6.0485E-03 1,594.343 3,188.687 O.ooE+OO 9.64E+OO 1.93E-Kll 3.5000 6.587E+05 
1-129 7.5300E-07 1,594.343 3,188.687 O.ooE+OO 1.20E-03 2.40E-03 5.0000 1.523E+03 
Kr-SS 1.4989E-Ol 1,594.343 3,188.687 O.ooE+OO 2.39E-Kl2 4.78E-Kl2 7.0000 1.687E+02 
Np-237 9.5534E-Q6 1,594.343 3,188.687 O.ooE+OO 1.52E-02 3.05E-02 11.0000 1.894E+01 
Pa-231 1.6550E-Q9 1,594.343 3,188.687 O.ooE+OO 2.64E-06 5.28E-Q6 
Pb-21 0 2.6631E-ll 1,594.343 3,188.687 O.ooE+OO 4.25E-Q8 8.49E-Q6 
Pm-147 1.8156E-Ol 1,594.343 3,188.687 O.ooE+OO 2.89E-Kl2 5.79E-Kl2 
Pu-238 1.8990E-02 1,594.343 3,188.687 O.ooE+OO 3.03E-Kll 6.06E-Kll 
Pu-239 4.2838E-Q4 1,594.343 3,188.687 O.ooE+OO 6.83E-Ol 1.37E+OO 
Pu-240 2.4379E-Q4 1,594.343 3,188.687 O.ooE+OO 3.89E-Ol 7.77E-Ol 
Pu-241 4.2511E-Q2 1,594.343 3,188.687 O.ooE+OO 6.78E-Kll 1.38E-Kl2 
Pu-242 3.6329E-07 1,594.343 3,188.687 O.ooE+OO 5.79E-04 1.16E-03 
Ra-226 1.4725E-l0 1,594.343 3,188.687 O.ooE+OO 2.35E-07 4.70E-07 
Ra-228 8.9760E-15 1,594.343 3,188.687 O.ooE+OO 1.43E-ll 2.86E-ll 
RU-l06 1.9752E-Q4 1,594.343 3,188.687 O.ooE+OO 3.15E-Ol 6.30E-Ol 
5e-79 1.2933E-Q5 1,594.343 3,188.687 O.ooE+OO 2.06E-Q2 4.12E-02 
5n-126 1.1574E-Q5 1,594.343 3,188.687 O.ooE+OO 1,SSE-Q2 3.69E-Q2 
Sr-90 2.1680E+OO 1,594.343 3,188.687 O.ooE+OO 3.46E+03 6.91E-Kl3 
Tc-99 4.2239E-04 1,594.343 3,188.687 O.ooE+OO 6.73E-Ol 1.35E+OO 
Th-229 3.9270E-12 1,594.343 3,188.687 O.ooE+OO 6.26E-09 1.25E-08 
Th-230 3.3578E-Q6 1,594.343 3,188.687 O.ooE+OO 5.35E-05 1.07E-Q4 
Th-232 1.5452E-14 1,594.343 3,188.687 O.ooE+OO 2.46E-ll 4.93E-ll 
TI-208 4.6705E-oB 1,594.343 3,188.687 O.ooE+OO 7.45E-Q5 1.49E-Q4 
U-232 1.3045E-07 1,594.343 3,188.687 O.ooE+OO 2.08E-04 4.16E-04 Thermal Power 
U-233 2.3739E-Q9 1,594.343 3,188.687 O.ooE+OO 3.78E-Q6 7.57E-Q6 Nominal Heat Bounding 
U-234 1.8423E-Q4 1,594.343 3,188.687 O.ooE+OO 2.94E-Ql 5.87E-Ol Output HeatO~tput 

U-235 -2.7235E-Q6 1,594.343 0.000 1.36E-Q2 9.23E-Q3 1.36E-Q2 /Wattsl /Wattsl 
U-236 1.5493E-Q5 1,594.343 3,188.687 O.ooE+OO 2.47E-Q2 4.94E-02 4.31E+Ol 8.63E+Ol 
U-238 -4.2851 E-Q9 1,594.343 0.000 1.58E-Q4 1.51E-04 l.58E-Q4 Total Total 
Y-90 2.1686E+OO 1,594.343 3,188.687	 O.ooE+OO 3.46E-Kl3 6.91E+03 
Other Radionuclides 3.47E+03 6.93E-Kl3 

.In.Temulate.~S'J''''lllt\',1kmJ1J ,-,C~ '" Template selection Summary 
FromSFD Used Basis for Parameter Differences: 

Reactor Moderator: UGHTWATER UGHTWATEA 

F~ Cladding: ALUM ALUM 
BOl HM Constituents: U308 U 

BOL Enrichment 0/.: 93.048 6010100 

Bumup Summary (MWd) Basis for b~mup used in estimate: 
FromSFD Estimated 

Nomlnal:1 1,594.3431 1,467.691 Nominal bumup taken directly from SFD (converted to MWd). 
Boundlng:1 1 3,188.687 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupf 
BumuD Multiplier Given BumuD estimated EOl HMlGlven EOl HM 

Nominal: 0.75 0.92 I 0.991 
Bounding: 1.50 , 

Reac10r shutdown, core removal, stomge, stuPP'ng or other date confllmmg that IRadiatlon ceased for fuel.
 

2Totat bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdIMT).
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Fuel Radionuclide Inventory Worksheet 

I. Fuel and Te.npIate Inronnation Estimated 
Fuel Narne: ORR 1Fu'81 decay start date:
 1966 Canister usage: 

SNF 10 #: 753 Estimates as of:
 2010 18"x10' 
Fuel Units & Deser: 4 - 19 CURVED PLATES Template:
 ATR (Ught Water, Alum., 60 to l~o. U) 0.11 
Heavy Metal Ma..: BOl=.72kg : EOl=.31kg 'Tomplate Bumup(MWd):
 367.2
 
ROD Storage Site: SRS Template BOl Heavy Metal Mass (MT):
 0.00116689
 

Template Decay Time"
 35 years 
II. E5timates m x" X. b y" Yb Gamma Sources - Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 2.D068E-D9 386.763 678.066 O.OOE+OO 7.76E-07 1.36E-06 Avg.MeV 
Am-241 2.5251E-03 386.763 678.066 O.OOE+OO 9.77E-01 1.71E+OO 0.0150 4.994E+13 
Am-242m 3.9624E-07 386.763 678.066 O.oOE+OO 1.53E-04 2.69E-04 0.0250 1.037E+13 
Am-243 1.4880E-06 386.763 678.066 O.OOE+OO 5.76E-04 1.01E-03 0.0375 9.014E+12 
C-14 5.7053E-09 386.763 678.066 O.OOE+OO 2.21E-06 3.87E-06 0.0575 9.702E+12 
CI-36 1.3124E-32 386.763 678.066 O.OOE+OO 5.06E-30 8.90E-30 0.0850 5.846E+12 
Cm-243 1.1419E-Q7 386.763 678.066 O.OOE+OO 4.42E-05 7.74E-Q5 0.1250 3.861E+12 
Cm-244 1.6522E-05 386.763 678.066 O.OOE+OO 6.39E-03 1.12E-Q2 0.2250 5.047E+12 
CcHlO 7.4047E-Q7 386.763 678.066 O.OOE+OO 2.86E-04 5.02E-04 0.3750 2.195E+12 
Cs-134 2.0455E-Q5 386.763 678.066 O.OOE+OO 7.91E-03 1.39E-Q2 0.5750 3.629E+13 
Cs-135 3.4477E-06 386.763 678.066 O.OOE+OO 1.33E-03 2.34E-Q3 0.8500 4.432E+11 
Cs-137 1.4365E+OO 386.763 678.066 O.OOE+OO 5.56E+02 9.74E+02 1.2500 2.144E+11 
Eu-154 7.3230E-03 386.763 678.066 O.OOE+OO 2.83E+OO 4.97E+OO 1.7500 1.207E+10 
Eu-155 5.9259E-04 386.763 678.066 O.OOE+OO 2.29E-01 4.02E-01 2.2500 1.009E+06 
Fe-55 2.2791E-06 386.763 678.066 O.OOE+OO 8.81E-04 1.55E-03 2.7500 9.628E+OS 
H-3 1.9698E-Q3 386.763 678.066 O.OOE+OO 7.62E-01 1.34E+OO 3.5000 5.578E+02 
1-129 7.5300E-07 386.763 678.066 O.OOE+OO 2.91E-04 5.11E-04 5.ססOO 2.279E+02 
Kr-85 4.1176E-02 386.763 678.066 O.OOE+OO 1.59E+Ol 2.79E+Ol 7.ססOO 2.494E+Ol 
Np-237 9.5752E-06 386.763 678.066 O.OOE+OO 3.70E-03 6.49E-Q3 11.ססOO 2.781E+OO 
Pa-231 3.9379E-09 386.763 678.066 O.OOE+OO 1.52E-06 2.67E-06 
Pb-21 0 3.3115E-l0 386.763 678.066 O.OOE+OO 1.28E-07 2.25E-07 
Pm-147 9.2402E-04 386.763 678.066 O.OOE+OO 3.57E-Ql 6.27E-Ql 
Pu-238 1.6217E-02 386.763 678.066 O.oOE+OO 6.27E+OO 1.10E+Ol 
Pu-239 4.2810E-04 386.763 678.066 O.OOE+OO l.66E-Ql 2.90E-Ql 
Pu-240 2.4333E-04 386.763 678.066 O.OOE+OO 9.41E-Q2 1.65E-Ql 
Pu-241 1.6242E-Q2 386.763 678.066 O.OOE+OO 6.28E+OO 1.10E+Ol 
Pu-242 3.6329E-07 386.763 678.066 O.OOE+OO 1.41E-04 2.46E-04 
Ra-226 9.0114E-l0 386.763 678.066 O.OOE+OO 3.49E-Q7 6.11E-Q7 
Ra-228 3.1019E-14 386.763 678.066 O.OOE+OO 1.20E-ll 2.10E-ll 
Ru-l06 2.1225E-l0 386.763 678.066 O.OOE+OO 8.21E-08 1.44E-07 
5e-79 1.2930E-OS 386.763 678.066 O.OOE+OO 5.00E-Q3 8.77E-Q3 
5n-126 1.1571E-OS 386.763 678.066 O.OOE+OO 4.48E-Q3 7.85E-Q3 
5r-90 1.3472E+OO 386.763 678.066 O.OOE+OO 5.21E+02 9.14E+02 
Tc-99 4.2239E-04 386.763 678.066 O.OOE+OO l.63E-Ql 2.86E-Ql 
Th-229 1.2407E-ll 386.763 678.066 O.OOE+OO 4.80E-Q9 8.41E-Q9 
Th-230 8.3497E-06 386.763 678.066 O.OOE+OO 3.23E-Q5 5.66E-05 
Th-232 3.8371E-14 386.763 678.066 O.OOE+OO 1.48E-ll 2.60E-ll 
Tl-208 4.0414E-06 386.763 678.066 O.OOE+OO 1.56E-Q5 2.74E-Q5 
U-232 1.0948E-Q7 386.763 678.086 O.OOE+OO 4.23E-Q5 7.42E-QS Thermal Power 
U-233 3.6275E-Q9 386.763 678.066 O.OOE+OO 1.40E-06 2.46E-06 Nominal Heat Bounding 
U-234 1.8562E-04 386.763 678.066 O.OOE+OO 7.18E-Q2 1.26E-Ol Output Heat OUtput 
U-235 -2.7235E-06 386.763 0.000 1.44E-03 3.90E-04 1.44E-Q3 /Watts) /Watts) 
U-236 1.5493E-Q5 386.763 678.066 O.OOE+OO 5.99E-Q3 l.OSE-Q2 6.47E+OO 1.13E+01 
U-238 -4.2851 E-Q9 386.763 0.000 1.61E-OS 1.45E-OS 1.61E-Q5 Total Total 
Y-90 1.3475E+OO 386.763 678.066 O.OOE+OO 5.21E+02 9.14E+02 
Other Radionuclides 5.29E+02 9.28E+02 
m. Template SelectIon SwIImarv, 8tn'Inl .undCbedls 
Template selection Summary 

FromSFO Used Basis for Parameter Differences: 
Reactor Moderator: UGHTWATER LIGHT WATER 

Fuel Cladding: ALUM ALUM 
BOl HM Constituents: U 

BOl Enrichment ~/o: t-~=939 60 to 100 

Bumup Summary (MWd) BaSis for bumup used in estimate: 
FromSFD I Estimated 

Nominol:1 I 386.763 Nominal bumup cala.llated from the heavy metal mass destroyed. 
Bounding: 678.066 Bounding bumup calculated assuming all BOL heavy metal bumed. 

Checks 

Estimated Bumupl
Bumup MulliDlier Given Bumup Estimated EOl HMlGiven EOl HM 

Nominal: 1.72 I 1.081 
Bounding: 3.01 ,

Reactor shutdown, core removal, storage, shipping or other date confirming that Irradiation ceased for fuel.
 

~otal bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd/MT).
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Fuel Radionuclide Inventory Worksheet 
J. FlId .00 T~t.Inf_tio!! Estimated 

Fuel Name: ORR 'Fuel decay start date: 1966 Canister usage: 
SNFID#: 903 Estimates as of: 2010 18"xl0' 

Fuel Units & Deser: 97 - 19 CURVED PLATES Template: ATR (Ught Water, Alum., 60 to 100%. U) 2.69 
_vy Metal Ma••: BOL:29.64kg : EOL:20.78kg 'Template Bumup(MWd): 367.2 
ROD Storage Site: SRS Template BOl _vy Metal Ma•• (MT): 0.00116689 

Template Decay Time' 35 years 
n. Estimates m x" x. b y" y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 2.0068E-09 8,396.085 16,792.169 O.ooE+OO 1.68E-05 3.37E-05 Avg. MeV 
Am-241 2.5251E-03 8,396.085 16,792.169 O.ooE+OO 2.12E+Ol 4.24E+Ol 0.0150 1.237E+15 
Am-242m 3.9624E-07 8,396.085 16,792.169 O.ooE+OO 3.33E-03 6.65E-03 0.0250 2.568E+14 
Am-243 1.4880E-OB 8,396.085 16,792.169 O.ooE+OO 1.25E-02 2.50E-02 0.0375 2.232E+14 
C-14 5.7OS3E-Q9 8,396.085 16,792.169 O.ooE+OO 4.79E-05 9.58E-05 0.0575 2.403E+14 
CI-36 1.3124E-32 8,396.085 16,792.169 O.ooE+OO 1.10E-28 2.20E-28 0.0850 1.448E+14 
Cm-243 1.1419E-07 8,396.085 16,792.169 O.ooE+OO 9.59E-04 1.92E-Q3 0.1250 9.562E+13 
Cm-244 1.6522E-05 8,396.085 16,792.169 O.ooE+OO 1.39E-Ol 2.77E-Ql 0.2250 1.250E+14 
Co-GO 7.4047E-07 8,396.085 16,792.169 O.ooE+OO 6.22E-03 1.24E-Q2 0.3750 5.437E+13 
Cs-l34 2.0455E-05 8,396.085 16,792.169 O.ooE+OO 1.72E-Ql 3.43E-Ol 0.5750 8.986E+14 
Cs-135 3.4477E-OB 8,396.085 16,792.169 O.ooE+OO 2.89E-Q2 5.79E-02 0.8500 1.098E+13 
Cs-137 1.4365E+OO 8,396.085 16,792.169 O.ooE+OO 1.21E+04 2.41E+04 1.2500 5.309E+12 
Eu-l54 7.3230E-03 8,396.085 16,792.169 O.ooE+OO 6.15E+Ol 1.23E+02 1.7500 2.989E+11 
Eu-155 5.9259E-04 8,396.085 16,792.169 O.ooE+OO 4.98E+OO 9.95E+OO 2.2500 2.499E+07 
Fe-55 2.2791E-OB 8,396.085 16,792.169 O.ooE+OO 1.91E-02 3.83E-Q2 2.7500 2.384E+07 
H-3 1.9698E-03 8,396.085 16,792.169 O.ooE+OO 1.65E+Ol 3.31E+Ol 3.5000 1.382E+04 
1-129 7.5300E-07 8,396.085 16,792.169 O.ooE+OO 6.32E-03 1.26E-02 5.0000 5.644E+03 
Kr-85 4.1176E-02 8,396.085 16,792.169 O.ooE+OO 3.46E+02 6.91E+02 7.0000 6.178E+02 
Np-237 9.5752E-OB 8,396.085 16,792.169 O.ooE+OO 8.04E-Q2 1.61E-Ol 11.0000 6.888E+01 
Pa-231 3.9379E-09 8,396.085 16,792.169 O.ooE+OO 3.31E-Q5 6.61E-OS 
Pb-21 0 3.3115E-l0 8,396.085 16,792.169 O.ooE+OO 2.78E-OB 5.56E-D6 
Pm-147 9.2402E-D4 8,396.085 16,792.169 O.ooE+OO 7.76E+OO 1.55E+Ol 
Pu-238 1.6217E-Q2 8,396.085 16,792.169 O.ooE+OO 1.36E+02 2.72E+02 
Pu-239 4.2810E-D4 8,396.085 16,792.169 O.ooE+OO 3.59E+OO 7.19E+OO 
Pu-240 2.4333E-04 8,396.085 16,792.169 O.ooE+OO 2.04E+OO 4.09E+OO 
Pu-241 1.6242E-02 8,396.085 16,792.169 O.ooE+OO 1.36E+02 2.73E+02 
Pu-242 3.8329E-07 8,396.085 16,792.169 O.ooE+OO 3.05E-Q3 6.10E-03 
Ra-226 9.0114E-l0 8,396.085 16,792.169 O.ooE+OO 7.57E-D6 1.51E-DS 
Ra-228 3.1019E-14 8,396.085 16,792.169 O.ooE+OO 2.60E-l0 521E-l0 
Ru-1OB 2.1225E-l0 8,396.085 16,792.169 O.ooE+OO 1.78E-D6 3.56E-OB 
Se-79 1.2930E-DS 8,396.085 16,792.169 O.ooE+OO 1.09E-Ol 2.17E-Ql 
Sn-126 1.1571E-DS 8,396.085 16,792.169 O.ooE+OO 9.72E-02 1.94E-Ql 
Sr-90 1.3472E+OO 8,396.085 16,792.169 O.OOE+OO 1.13E+04 2.26E+04 
Te-99 4.2239E-D4 8,396.085 16,792.169 O.ooE+OO 3.55E+OO 7.09E+OO 
Th-229 1.2407E-ll 8,396.085 16,792.169 O.ooE+OO 1.04E-Q7 2.08E-Q7 
Th-230 8.3497E-D6 8,396.085 16,792.169 O.ooE+OO 7.01E-D4 1.40E-Q3 
Th-232 3.8371E-14 8,396.085 16.792.169 O.ooE+OO 3.22E-l0 6.44E-l0 
TI-208 4.0414E-Q8 8,396.085 16,792.169 O.ooE+OO 3.39E-04 6.79E-D4 
U-232 1.0948E-Q7 8,396.085 16,792.169 O.ooE+OO 9.19E-04 1.84E-Q3 Thermal Power 
U-233 3.6275E-Q9 8,396.085 16,792.169 O.ooE+OO 3.OSE-05 6.09E-Q5 Nominal Heat Bounding 
U-234 1.8562E-D4 8,396.085 16,792.169 O.ooE+OO 1.56E+OO 3.12E+OO Output Heat Output 
U-235 -2.7235E-D6 8,396.085 0.000 5.97E-Q2 3.68E-Q2 5.97E-Q2 (Watts) (Watts) 
U-236 l.5493E-DS 8,396.085 16,792.169 O.ooE+OO 1.30E-Ql 2.60E-Ql 1.41E+lI2 2.81E.02 
U-238 -4.2851 E-09 8,396.085 0.000 6.82E-04 6.46E-D4 6.82E-D4 Total Total 
V-90 1.3475E+OO 8,396.085 16,792.169 O.ooE+OO 1.13E+04 2.26E+04 
Other Radionuelides 1.15E+04 2.30E+04 
w. 'I'enmIa(ll.~s-u.t'V,IJUI'IIOlII~, ...chedol . 
TemDlate selection Summary 

From SFD Used Basis for Parameter Differences: 
Reactor Moderator: UGHTWATER LIGHT WATER 

FuaI Cladding: ALUM ALUM 
BOl HM Conalltuants: U308 U 

SOL Enrichment 0/0: 93.15626243 60 to 100 

Bumup Summary (MWdj' Basis for bumup used in estimate: 
From SFD Estimated 

Nomlnal:1 I 8.396.085 Nominal bumup calculated from the heavy metal mass destroyed. 
Boundlng:1 I 16.792.169 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl
 
BumuD Mu1tiD11er
 Given Bumup Estimated EOl HMlGlvan EOl HM 

Nomlnal:1 0.90 I 1.021 
Bounding: 1.80 ,

Reactor shutdown, core removal, storage, shipping or other date confirming that Irradiation ceased for fuel. 

2Total bumup for all fuel associated with this worksheet must be divided by SOL heavy metal mass to get specific bumup values (MWdIMT). 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

DOEJSNF/REP-078 December 2003 
Revision 1 Page C-303 

I 
I 



I 
Fuel Radionuclide Inventory Worksheet 

I. Fuel and Template lIlformatioa Estimated 
Fuel Name: ORR 'Fuel decay start date: 1987 Canister usage: 

SNFID#: 944 Estimates as of: 2010 18"xl0' 
Fuel Units & Oeser: 33 - 19 CURVED PLATES Template: ATR (Light Water, Alum., 60 to 100%. U) 1.38 
_vy Metal M83S: BOl=56.54kg : EOl=53.65kg 1"cmplale Bumup(MWd): 367.2 
ROD Slorage Slle: SRS Template BOl ~leavy Metal Mass (MT): 0.00116689 

Template Decay Time' 20 years 
D.Fsdmates m x" x. b Y" Y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy ?hotonslsec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 6.6313E-l0 2,731.393 5,462.787 O.OOETOO 1.81E-OS 3.62E-OS Avg.MeV 
Am-241 2.0060E-03 2,731.393 5,462.787 O.OOETOO 5.48ETOO 1.10E+Ol 0.0150 5.766E+14 
Am-242m 4.2429E-07 2,731.393 5,462.787 O.OOETOO 1.16E-03 2.32E-03 0.0250 1.199E+14 
Am-243 1.4899E-OS 2,731.393 5,462.787 O.OOETOO 4.07E-03 8.14E-03 0.0375 1.046E+14 
C-14 5.7135E-09 2,731.393 5,462.787 O.OOETOO 1.56E-05 3.12E-OS 0.0575 1.120E+14 
CI-38 1.3124E-32 2,731.393 5,462.787 O.OOETOO 3.58E-29 7.17E-29 0.0850 6.769E+13 
Cm-243 1.6443E-07 2,731.393 5,462.787 O.OOETOO 4.49E-04 8.98E-04 0.1250 4.581E+13 
Cm-244 2.9330E-05 2,731.393 5,462.787 O.OOETOO 8.01E-02 l.60E-Ol 0.2250 5.841E+13 
Co-GO 5.3186E-OS 2,731.393 5,462.787 O.OOETOO 1.45E-02 2.91E-02 0.3750 2.542E+13 
Cs-l34 3.1563E-03 2,731.393 5,462.787 O.OOETOO 8.62ETOO 1.72E+Ol 0.5750 4.147E+14 
Cs-l35 3.4477E-06 2,731.393 5,462.787 O.OOETOO 9.42E-03 1.88E-02 0.8500 7.012E+12 
Cs-137 2.0313ETOO 2,731.393 5,462.787 O.OOETOO 5.55E+03 1.11E+04 1.2500 4.004E+t2 
EU-l54 2.4513E-02 2,731.393 5,462.787 O.OOETOO 6.70E+Ol 1.34E+02 1.7500 1.838E+11 
Eu-155 4.8175E-Q3 2,731.393 5,462.787 O.OOETOO 1.32E+Ol 2.63E+Ol 2.2500 1.612E+07 
Fe-55 1.2397E-Q4 2,731.393 5,462.787 O.OOETOO 3.39E-Ol 6.77E-Ql 2.7500 9.113E+06 
H-3 4.5697E-03 2,731.393 5,462.787 O.OOETOO 1.25E+Ol 2.50E+Ol 3.5000 4.196E+04 
1-129 7.5300E-Q7 2,731.393 5,462.787 O.OOETOO 2.06E-03 4.11E-Q3 5.0000 2.401E+03 
Kr-85 1.0850E-Ql 2,731.393 5,462.787 O.OOETOO 2.96E+02 5.93E+02 7.0000 2.653E+02 
Np-237 9.5561E-06 2,731.393 5,462.787 O.OOETOO 2.61E-02 5.22E-02 11.0000 2.974E+Ol 
Pa-231 2.0359E-Q9 2,731.393 5,462.787 O.OOETOO 5.56E-OS 1.11 E-05 
Pk>-21 0 4.9728E-ll 2,731.393 5,462.787 O.OOETOO 1.36E-07 2.72E-07 
Pm-147 4.8502E-Q2 2,731.393 5,462.787 O.OOETOO 1.32E+02 2.65E+02 
Pu-238 1.8254E-Q2 2,731.393 5,462.787 O.OOETOO 4.99E+Ol 9.97E+Ol 
Pu-239 4.2810E-04 2,731.393 5,462.787 O.OOETOO 1.17ETOO 2.34ETOO 
Pu-240 2.4368E-Q4 2,731.393 5,462.787 O.OOETOO 6.66E-Ql 1.33ETOO 
Pu-241 3.3415E-Q2 2,731.393 5,462.787 O.OOETOO 9.13E+Ol 1.83E+02 
Pu-242 3.6329E-Q7 2,731.393 5,462.787 O.OOETOO 9.92E-Q4 1.98E-Q3 
Ra-226 2.2854E-l0 2,731.393 5,462.787 O.OOETOO 6.24E-Q7 1.25E-06 
Ra-228 12426E-14 2,731.393 5,462.787 O.OOETOO 3.39E-ll 6.79E-ll 
Ru-1OS 6.3589E-06 2,731.393 5,462.787 O.OOETOO 1.74E-Q2 3.47E-Q2 
Se-79 1.2933E-05 2,731.393 5,462.787 O.OOETOO 3.53E-Q2 7.07E-Q2 
Sn-126 1.1574E-05 2,731.393 5,462.787 O.OOETOO 3.16E-Q2 6.32E-Q2 
Sr-90 1.9248ETOO 2,731.393 5,462.787 O.OOETOO 5.26E+03 1.05E+04 
Tc-99 4.2239E-Q4 2,731.393 5,462.787 O.OOE+OO 1.15E+OO 2.31ETOO 
Th-229 5.0953E-12 2,731.393 5,462.787 O.OOETOO 1.39E-06 2.78E-06 
Th-230 4.1885E-Q8 2,731.393 5,462.787 O.OOE+OO 1.14E-Q4 2.29E-Q4 
Th-232 1.9270E-14 2,731.393 5,462.787 O.OOETOO 5.26E-ll 1.OSE-l0 
TI-208 4.6024E-Q8 2,731.393 5,462.787 O.OOE+OO 1.26E-04 2.51E-Q4 
U-232 1.2582E-Q7 2,731.393 5,462.787 O.OOE+OO 3.44E-Q4 6.87E-Q4 Thermal Power 
U-233 2.5825E-Q9 2,731.393 5,462.787 O.OOETOO 7.05E-06 1.41E-05 Nominal Heat Bounding 
U-234 1.8450E-Q4 2,731.393 5,462.787 O.OOE+OO 5.04E-Ql 1.01ETOO Output Heat Output 
U-235 -2.7235E-06 2,731.393 0.000 2.42E-Q2 1.88E-Q2 2.42E-02 /Wattsl /Wattsl 
U-238 1.5493E-05 2,731.393 5,462.787 O.OOE+OO 4.23E-02 8.46E-02 6.51E+01 1.30E+02 
U-238 -4.2851 E-Q9 2,731.393 0.000 1.52E-Q2 1.52E-02 1.52E-02 Total Total 
Y-90 1.9254ETOO 2,731.393 5,462.787 O.OOE+OO 5.26E+03 l.05E+04 
Other Radionuclides 5.28E+03 l.OSE+04 
W. TflIIIlIate SeIedion Smnmary,Bunw andClledls 
Template Selection Summary 

From SFD Used Basis for Pammeter Differences: -_: UGHTWATER UGHTWATER This Template was used 'Of the fotlowing reasons: 
Fuel C1addlr.g: ALUM ALUM This fuel matches ATR Template on all but one parameter (enrichment) making ATR a reasonable 

BOl HM ConstItuenls: U3S12 U mala.. 
BOL Enrichment %: 19.8176038 60 to 100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD EstImated 

Nominal:1 2.731.393 Nominal bumup calculaled from lh& heavy metal mass destroyed. 
Bounding:1 5,462.787 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumu" MulUpller Given Bumup Estimated EOl HMlGlven EOl HM 

Nominal: 0.15 I 1.001 
Bounding: 0.31 ,

Reactor shutdown, core removal, storage, shipping or other date conflnllmg that Irradiation ceased for fuel. 

2Total bumup for all fuel assodatecl with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdIMT). 
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Fuel Radionuclide Inventory Worksheet 
I, Fuel and Templat~ 1Jlf~nl!all~n Estimated 

Fuel Name: ORR lFuei decay start date:
 1987 Canister usage: 
SNFID#: 165 Estimates as of:
 2010 18"x10' 

Fuel Units & Oeser: 52 - 19 CURVED PLATES Template:
 ATR (light Water, Alum., 60 10 100CJo, U) 1.44 
_vy Metal Mass: BOl.=87.95kg ; EOl.=83.29kg "remplate Bumup(MWd):
 367.2 
ROD Storage Site: SRS Template BOL _vy Metal Mass (MT):
 0.00116689
 

Template Decay Time'
 20 years
 

ILEstimales m x" x. b y" y. Gamma Sources 
Pholon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel
 Energy Photons/sec 
Radionuclide Template Fuel Burnup (MWd)' Bumup (MWd)' (Ci) Invenlories(Ci) Inventories(Ci)
 Group (bounding) 
Ac-227 6.6313E-10 4,412.353 8,824.706 O.OOE+OO 2.93E-06 5.85E-06 Avg.MeV 
Am-241 2.0060E-03 4,412.353 8,824.706 O.OOE+OO 8.85E+OO 1.77E+Ol 0.0150 9.315E+14 
Am-242m 4.2429E-07 4,412.353 8,824.706 O.OOE+OO 1.87E-D3 3.74E-D3 0.0250 1.937E+14 
Am-243 1.4899E-06 4,412.353 8,824.706 O.OOE+OO 6.57E-03 1.31E-02 0.0375 1.690E+14 
C-14 5.7135E-09 4,412.353 8,824.706 O.OOE+OO 2.52E-05 5.04E-05 0.0575 1.810E+14 
CI-36 1.3124E-32 4,412.353 8,824.706 O.OOE+OO 5.79E-29 1.16E-28 0.0850 1.094E+14 
Cm-243 1.6443E-07 4,412.353 8,824.706 O.OOE+OO 7.26E-04 1,45E-03 0.1250 7.400E+13 
Cm-244 2.9330E-05 4,412.353 8,824.706 O.OOE+OO 1.29E-Ol 2.59E-Dl 0.2250 9.436E+13 
Co-50 5.3186E-06 4,412.353 8,824.706 O.OOE+OO 2.35E-D2 4.69E-D2 0.3750 4.107E+13 
Cs-l34 3.1563E-D3 4,412.353 8,824.706 O.OOE+OO 1.39E+Ol 2.79E+Ol 0.5750 6.7ooE+14 
Cs-l35 3.4477E-06 4,412.353 8,824.706 O.OOE+OO 1.52E-02 3.04E-02 0.8500 1.133E+13 
Cs-137 2.0313E+OO 4,412.353 8,824.706 O.OOE+OO 8.96E+03 1.79E+04 1.2500 6.468E+12 
EU-154 2.4513E-02 4,412.353 8,824.706 O.OOE+OO 1.08E+02 2.16E+02 1.7500 2.969E+l1 
EU-155 4.8175E-03 4,412.353 8,824.706 O.OOE+OO 2.13E+01 4.25E+01 2.2500 2.605E+07 
Fe-55 1.2397E-D4 4,412.353 8,824.706 O.OOE+OO 5.47E-01 1.09E+OO 2.7500 1.472E+07 
H-3 4.5697E-D3 4,412.353 8,824.706 O.OOE+OO 2.02E+01 4.03E+01 3.5000 6.777E+04 
1-129 7.5300E-07 4,412.353 8,824.706 O.OOE+OO 3.32E-D3 6.64E-03 5.0000 3.877E+03 
Kr-85 1.0850E-Dl 4,412.353 8,824.706 O.OOE+OO 4.79E+02 9.57E+02 7.0000 4.283E+02 
Np-237 9.5561E-06 4,412.353 8,824.706 O.OOE+OO 4.22E-D2 8.43E-02 11.0000 4.802E+Ol 
Pa-231 2.0359E-D9 4,412.353 8,824.706 O.OOE+OO 8.98E-06 1.5OE-05 
Pb-21 0 4.9728E-11 4,412.353 8,824.706 O.OOE+OO 2.19E-07 4.39E-07 
Pm-147 4.8502E-02 4,412.353 8,824.706 O.OOE+OO 2.14E+02 4.28E+02 
Pu-238 1.8254E-D2 4,412.353 8,824.706 O.OOE+OO 8.05E+01 1.61E+02 
Pu-239 4.2810E-D4 4,412.353 8,824.706 O.OOE+OO 1.89E+OO 3.78E+OO 
Pu-240 2.4368E-04 4,412.353 8,824.706 O.OOE+OO 1.08E+OO 2.15E+OO 
Pu-241 3.3415E-D2 4,412.353 8,824.706 O.OOE+OO 1,47E+02 2.95E+02 
Pu-242 3.6329E-07 4,412.353 8,824.706 O.OOE+OO 1.5OE-D3 3.21E-03 
Ra-226 2.2854E-10 4,412.353 8,824.706 O.OOE+OO 1.01E-06 2.02E-06 
Ra-228 12426E-14 4,412.353 8,824.706 O.OOE+OO 5.48E-l1 1.10E-l0 
RU-106 6.3589E-D6 4,412.353 8,824.706 O.OOE+OO 2.81E-02 5.61E-D2 
S8079 1.2933E-D5 4,412.353 8,824.706 O.OOE+OO 5.71E-02 1.14E-D1 
Sn-126 1.1574E-D5 4,412.353 8,824.706 O.OOE+OO 5.11E-D2 1.02E-D1 
Sr-90 1.9248E+OO 4,412.353 8,824.706 O.OOE+OO 8.49E+03 1.70E+04 
Tc-99 4.2239E-04 4,412.353 8,824.706 O.OOE+OO l.86E+OO 3.73E+OO 
Th-229 5.0953E-12 4,412.353 8,824.706 O.OOE+OO 2.25E-08 4.50E-08 
Th-230 4.1885E-D8 4,412.353 8,824.706 O.OOE+OO 1.85E-04 3.70E-D4 
Th-232 1.9270E-14 4,412.353 8,824.706 O.OOE+OO 8.50E-11 1.70E-10 
TI-208 4.5024E-D8 4,412.353 8,824.706 O.OOE+OO 2.03E-D4 4.06E-D4 
U-232 1.2582E-D7 4,412.353 8,824.706 O.OOE+OO 5.55E-D4 1.11E-D3 Thermal Power 
U-233 2.5825E-09 4,412.353 8,824.706 O.OOE+OO 1.14E-05 2.28E-05 Nominal Heat Bounding 
U-234 l.8450E-D4 4,412.353 8,824.706 O.OOE+OO 8.14E-01 1.63E+OO Output Heat Output 
U-235 -2.7235E-06 4,412.353 0.000 3.81E-02 2.61E-02 3.81E-02 /Watts) /Walls) 
U-236 1.5493E-D5 4,412.353 8,824.706 O.OOE+OO 6.84E-02 1.37E-01 t.05E+02 2.10E+02 
U-238 -4.2851 E-D9 4,412.353 0.000 2.36E-02 2.36E-02 2.36E-D2 Total Total 
V-OO 1.9254E+OO 4,412.353 8,824.706 O.OOE+OO 8.50E+03 1.70E+04 
Other Radianuclides 8.53E+03 1.71E+04 
III. Templalj> ~~J.'Y.BUl'IU1 andChedoI 
Template Selection Summary 

FromSFD Used Basis lor Parameter Differences: 
Reactor_: LIGHT WATER UGHTWATER This Template was used forlhe following reasons: 

Fuel Cladding: ALUM ALUM This fuel matches on all parameters except enrichment. 
BOL HM Constituents: U3S12 U 

BOl Enrichment Of.: 20.03831236 60 to 100 

Bumup Summary (MWd) Basis lor bumup used in estimale: 
FromSFD Estimated 

Nomlnal:1 4.412.353 Nominal bumup calculated from the heavy metal mass destroyed. 
Bounding: 8.824.706 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl
Bumup Mulllpiler Given Bumup Estimated EOL HMiGiven EOL HM 

Nomlnal:1 0.16 I 1.001 
Bounding:1 0.32 ,

Reactor shutdown, core removal, storage, shlppmg or other date confirming that uradiatlon ceased for fuel.
 

~otal bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWd'MT).
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Fuel Radionuclide Inventory Worksheet 
J. FuelllJld Templat. InflJ_tion Estimated 

Fuel Name: ORR 'Fuel decay start date: 1985 Canister usage: 
SNFID#: 461 Estimates as of: 2010 18"xl0' 

Fuel Units & lles<:r: 17 -19 CURVED PLATES Template: ATR (Ught Water. Alum., 60 to 100%. U) 0.47 
Heavy Metal Mao.: BOI.=4.98k9 ; E01.=3.251<9 '"romp'at. Bumup(MWd): 367.2 
ROD Slor_ Size: SRS Template BOL Heavy Mstal Ma•• (MT): 0.00116689 

Template Decay Time' 25 years 
n. EstimatK m x. Xb b Y. Yb Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy ?holonslsec 

Radionuclide Template Fuel Bumup (MWd)2 Bumup(MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 1.1465E-09 1,637.302 3,274.604 O.ooE+OO 1.88E-06 3.75E-Q6 Avg~~~__ 
Am-241 2.3056E-03 1,637.302 3,274.604 --O~.OOE+OO 3.77E+OO 7.55E+OO 0.0150 3.064E+14 
Am-242m 4.1476E-07 1,637.302 3,274.604 O.ooE+OO 6.79E-04 1.36E-03 0.0250 6.366E+13 
Am-243 1.4894E-06 1,637.302 3,274.604 O.ooE+OO 2.44E-03 4.88E-03 0.0375 5.544E+13 
C-14 5.7108E-09 1,637.302 3,274.604 O.ooE+OO 9.35E-Q6 1.87E-05 0.0575 5.953E+13 
CI-36 1.3124E-32 1,637.302 3,274.604 O.ooE+OO 2.15E-29 4.3OE-29 0.0850 3.592E+13 
Cm-243 1.4562E-07 1,637.302 3,274.604 O.ooE+OO 2.38E-Q4 4.77E-Q4 0.1250 2.406E+13 
Cm-244 2.4221E-05 1,637.302 3,274.604 O.ooE+OO 3.97E-02 7.93E-02 0.2250 3.101E+13 
Co-GO 2.7560E-06 1,637.302 3,274.604 O.ooE+OO 4.51E-03 9.02E-03 0.3750 1.348E+13 
Cs-l34 5.8851E-Q4 1,637.302 3,274.604 O.ooE+OO 9.64E-ol 1.93E+OO 0.5750 2.210E+14 
Cs-l35 3.4477E-06 1,637.302 3,274.604 O.ooE+OO 5.64E-03 1.13E-02 0.8500 3.185E+12 
Cs-137 1.8099E+OO 1,637.302 3,274.604 O.ooE+OO 2.96E+03 5.93E+03 1.2500 1.771E+12 
Eu-l54 1.6388E-02 1,637.302 3,274.604 O.OOE+OO 2.88E+Ol 5.37E+Ol 1.7500 8.752E+10 
Eu-155 2.3957E-03 1,637.302 3,274.604 O.ooE+OO 3.92E+OO 7.84E+OO 2.2500 6.239E+06 
Fe-55 3.2707E-05 1,637.302 3,274.604 O.ooE+OO 5.36E-02 1.07E-Ol 2.7500 5. 106E+06 
H-3 3.4504E-03 1,637.302 3,274.604 O.ooE+OO 5.65E+OO 1.13E+Ol 3.5000 3.854E+03 
1-129 7.53OOE-07 1,637.302 3,274.604 O.OOE+OO 1.23E-03 2.47E-03 5.ססOO 1.296E+03 
Kr-85 7.854OE-02 1,637.302 3,274.604 O.OOE+OO 1.29E+02 2.57E+02 7.ססOO 1.426E+02 
Np-237 9.5615E-Q6 1,637.302 3,274.604 O.OOE+OO 1.57E-02 3.13E-02 11.ססOO 1.595E+01 
Pa-231 2.7968E-09 1,637.302 3,274.604 O.ooE+OO 4.58E-Q6 9.16E-06 
Pb-21 0 1.2612E-l0 1,637.302 3,274.604 O.ooE+OO 2.06E-07 4.13E-07 
Pm-147 1.2952E-02 1,637.302 3,274.604 O.ooE+OO 2.12E+Ol 4.24E+Ol 
Pu-238 1.7549E-02 1,637.302 3,274.604 O.ooE+OO 2.87E+Ol 5.75E+Ol 
Pu·239 4.2810E-Q4 1,637.302 3,274.604 O.ooE+OO 7.01E-Ol 1.4OE+OO 
Pu-24O 2.4357E-Q4 1,637.302 3,274.604 O.OOE+OO 3.99E-ol 7.98E-ol 
Pu-241 2.6277E-02 1,637.302 3,274.604 O.ooE+OO 4.3OE+Ol 8.60E+Ol 
Pu-242 3.6329E-07 1,637.302 3,274.604 O.ooE+OO 5.95E-04 1.19E-03 
Ra-226 4.4444E-l0 1,637.302 3,274.604 O.ooE+OO 7.28E-07 I.46E-Q6 
Ra-228 1.9714E-14 1,637.302 3,274.604 O.ooE+OO 3.23E-ll 6.46E-ll 
Ru-l06 2.0477E-07 1,637.302 3,274.604 O.ooE+OO 3.35E-Q4 6.71E-Q4 
Se-79 1.2933E-05 1,637.302 3,274.604 O.ooE+OO 2.12E-02 4.24E-02 
Sn-126 1.1574E-05 1,637.302 3,274.604 O.ooE+OO 1,90E·02 3.79E-02 
Sr-90 1.7092E+OO 1,637.302 3,274.604 O.ooE+OO 2.80E+03 5.60E+03 
Tc-99 4.2239E-04 1,637.302 3,274.604 O.ooE+OO 6.92E-ol 1.38E+OO 
Th-229 7.7260E-12 1,637.302 3,274.604 O.ooE+OO 1.26E-08 2.53E-08 
Th·23O 5.8497E-08 1,637.302 3,274.604 O.ooE+OO 9.56E-05 1.92E-Q4 
Th-232 2.6906E-14 1,637.302 3,274.604 O.ooE+OO 4.41E·ll 8.81E-ll 
T1-208 4.4336E-08 1,637.302 3,274.604 O.ooE+OO 7.26E-05 1.45E-Q4 
U-232 1.2037E-07 1,637.302 3,274.604 . O.ooE+OO 1.97E-04 3.94E-Q4 Thermal Power 
U-233 3.oo11E-09 1,637.302 3,274.604 O.ooE+OO 4.91 E-Q6 9.83E-06 Nominal Heat Bounding 
U-234 1.8497E-Q4 1,637.302 3,274.604 O.ooE+OO 3.03E·Ol 6.06E-Ol Output Heat Output 
U-235 -2.7235E-06 1,637.302 0.000 1.ooE-02 5.57E-03 1.ooE-02 (Watts) (Watts) 
U-236 1.5493E-05 1,637.302 3,274.604 O.ooE+OO 2.54E-02 5.07E-02 3.46E+01 6.93E+Ol 
U-238 -4,2851 E-09 1,637.302 0.000 1.14E-Q4 1.07E-Q4 1.14E-Q4 Total Total 
Y-90 1.7094E+OO 1,637.302 3,274.604 O.ooE+OO 2.80E+03 5.60E+03 
Other Radionuclides 2.82E+03 5.64E+03 
In. TemuJate 8eJedloD. S_rv.llunul .lIJId(:~ 
Template selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: UGHTWATER UGHTWATER 

Fuel Cladding: ALUM (6061) ALUM 
BOL HM Constituents: U308 U 

SOL Enrichment <Yo: 93.19412969 6010100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD I Estimated 

Nominal:1 0.4731 1,637.302 Nominal bomup calcu1a1ed from the heavy molal mass destroyed. 
Bounding: 3,274.604 Bounding bumup assumed to be twice nominal bumup. 

Checks 
Estimated Bumupl 

Bumw> MuItiDlier Given Bumup Estimated EOL HMlGlven EOL HM 
Nominal: 1.04 3,460.10 I 1.031 

Bounding: 2.09 ,
Reactor shutdown, core removal. storage, shlpprng or other date conflmllng that lOadiatlon ceased tor fuel. 

~otal bUmup for all fuel associated with this worksheet must be divided by SOL heavy metal mess to get specific bumup values (MWd'MT). 
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I Fuel Radionuclide Inventory Worksheet 

I. FlId.nd TeJ!lPIl>le lnf_lloli Estimated 
Fuel Name: ORR 'Fuel decay start date: 1966 Canister usage: 

SNFID#: 850 Estimates as of: 2010 18"xl0' 
Fuel Units & Oeser; 11 - ASSEMBLY Template: ATR (Ught Water. Alum., 60 to 100%, U) 0.31 
_vy Metal MllSS: BOl.=11.08k9 ; EOl.=9.91k9 'Template Bumup{MWd): 367.2 
ROD Storage Site: SRS Template BOl _vy Metal Mass (MT): 0.00116689
 

Template Decay Time' 35 years
 
D. Estimates m x" x. b y" y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 2.0068E-09 1,106.308 2,212.616 O.ooE+OO 2.22E-06 4.44E-06 Avg.MeV 
Am-241 2.5251E-03 1,106.308 2,212.616 O.ooE+OO 2.79E+OO 5.59E+OO 0.0150 1.630E+14 
Am-242m 3.9624E-07 1,106.306 2,212.616 O.ooE+OO 4.38E-04 8.77E-04 0.0250 3.384E+13 
Am-243 1.4880E-06 1,106.306 2.212.616 O.ooE+OO 1.65E-03 3.29E-Q3 0.0375 2.941E+13 
C-14 5.7053E-09 1,106.306 2,212.616 O.ooE+OO 6.31E-06 1.26E-05 0.0575 3.166E+13 
CI-38 1.3124E-32 1,106.308 2,212.616 O.ooE+OO 1.45E-29 2.90E-29 0.0850 1.908E+13 
Cm-243 1.1419E-Q7 1,106.308 2,212.616 O.ooE+OO 1.26E-Q4 2.53E-04 0.1250 1.260E+13 
Cm-244 1.6522E-05 1,106.308 2,212.616 O.ooE+OO 1.83E-Q2 3.66E-02 0.2250 1.647E+13 
Co-GO 7.4047E-07 1,106.306 2,212.616 O.ooE+OO 8.19E-04 1.64E-03 0.3750 7.164E+12 
Cs-l34 2.0455E-05 1,106.306 2,212.616 O.ooE+OO 2.26E-02 4.53E-02 0.5750 1.184E+14 
Cs-l35 3.4477E-06 1,106.306 2,212.616 O.ooE+OO 3.81E-03 7.63E-03 0.8500 1.446E+12 
Cs-137 1.4365E+OO 1,106.306 2,212.616 O.ooE+OO 1.59E+03 3.18E+03 1.2500 6.996E+l1 
EU-l54 7.323OE-03 1,106.306 2,212.616 O.ooE+OO 8.10E+OO 1.62E+Ol 1.7500 3.938E+10 
Eu-155 5.9259E-04 1,106.308 2,212.616 O.ooE+OO 6.56E-Ol 1.31E+OO 2.2500 3.293E+06 
Fe-55 2.2791E-Q6 1,106.308 2,212.616 O.ooE+OO 2.52E-03 5.04E-03 2.7500 3.142E+06 
H-3 1.9698E-03 1,106.308 2,212.616 O.ooE+OO 2.18E+OO 4.36E+OO 3.5000 1.836E+03 
1-129 7.5300E-07 1,106.308 2,212.616 O.ooE+OO 8.33E-04 1.67E-03 5.ססOO 7.503E+02 
Kr-85 4.1176E-02 1,106.306 2,212.616 O.ooE+OO 4.56E+Ol 9.11E+Ol 7.ססOO 8.216E+Ol 
Np-237 9.5752E-06 1,106.306 2,212.616 O.ooE+OO 1.06E-02 2.12E-02 11.ססOO 9.163E+OO 
Pa-231 3.9379E-09 1,106.306 2,212.616 O.ooE+OO 4.36E-06 8.71E-06 
Pb-21 0 3.3115E-l0 1,106.306 2,212.616 O.ooE+OO 3.66E-07 7.33E-07 
Pm-147 9.2402E-04 1,106.306 2,212.616 O.ooE+OO 1.02E+OO 2.04E+OO 
Pu-238 1.6217E-Q2 1,106.306 2,212.616 O.ooE+OO 1.79E+Ol 3.59E+Ol 
Pu-239 4.2810E-04 1,106.308 2,212.616 O.ooE+OO 4.74E-Ol 9.47E-Ql 
Pu-240 2.4333E-04 1,106.308 2,212.616 O.ooE+OO 2.69E-Ql 5.38E-Ql 
Pu-241 1.6242E-Q2 1,106.306 2,212.616 O.ooE+OO 1.80E+Ol 3.59E+Ol 
Pu-242 3.6329E-Q7 1,106.306 2,212.616 O.ooE+OO 4.02E-04 8.04E-04 
Ra-226 9.0114E-l0 1,106.306 2,212.616 O.ooE+OO 9.97E-07 1.99E-06 
Ra-228 3.1019E-14 1,106.306 2,212.616 O.ooE+OO 3.43E-ll 6.86E-ll 
Ru-l06 2.1225E-l0 1,106.306 2,212.616 O.ooE+OO 2.35E-07 4.70E-Q7 
8e-79 1.293OE-Q5 1,106.306 2,212.616 O.ooE+OO 1.43E-02 2.86E-Q2 
8n-126 1.1571E-Q5 1,106.306 2,212.616 O.OOE+OO 1.28E-02 2.56E-Q2 
8,-90 1.3472E+OO 1,106.306 2,212.616 O.ooE+OO 1.49E+03 2.98E+03 
Te-99 4.2239E-04 1,106.306 2,212.616 O.ooE+OO 4.67E-Ql 9.35E-Ql 
Th-229 1.2407E-ll 1,106.306 2,212.616 O.ooE+OO 1.37E-Q6 2.75E-08 
Th-23O 8.3497E-08 1,106.306 2,212.616 O.OOE+OO 9.24E-Q5 1.85E-04 
Th-232 3.8371E-14 1,106.306 2,212.616 O.ooE+OO 4.25E-ll 8.49E-l1 
TI-208 4.0414E-08 1,106.306 2,212.616 O.ooE+OO 4.47E-05 8.94E-Q5 
U-232 1.0948E-07 1,106.306 2,212.616 O.ooE+OO 1.21E-04 2.42E-04 Thermal Power 
U-233 3.6275E-Q9 1,106.306 2,212.616 O.ooE+OO 4.01E-06 8.03E-Q6 Nominal Heat Bounding 
U-234 1.8562E-04 1,106.306 2,212.616 O.ooE+OO 2.05E-Ql 4.11E-Ql Output Heat Output 
U-235 -2.7235E-Q6 1,106.306 0.000 4.74E-03 1.73E-Q3 4.74E-Q3 (Watts) (Watts) 
U-236 1.5493E-Q5 1,106.306 2,212.616 O.ooE+OO 1.71E-Q2 3.43E-02 1.85E+Ol 3.70E+01 
U-238 -4.2851E-Q9 1,106.306 0.000 2.99E-03 2.98E-03 2.99E-Q3 Tolal Tolal 
Y-90 1.3475E+OO 1,106.306 2,212.616 O.ooE+OO 1.49E+03 2.98E+03 
Other Radlonuelides 1.51E+03 3.03E+03 
ID. TemtlIalj!- SdeetiollSwnmarv,lJ.utI!tt , ••d'~ 
Template Selection Summary 

FromSFD u_ Basis for Parameter Differences: 
Reactor Moderator:
 UGHTWATER LIGHT WATER This Template was used for the following reasons: 

Fuel Cladding:
 ALUM ALUM This fuel matches ATR TerJ1)late on all but one parameter (enrichment) making ATR a reasonable
BOL HM Constituents:
 U3S12 U malch.

BOl Enrichment Ok:
 19.81328831 6010100 

Burnup Summary (MWd, Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal:1 I 1,106.308 Nominal bumup calculated from the heavy metal mass destroyed. 
Boundlng:1 I 2,212.616 Bounding bumup assumed to be twice nominal bumup. 

Checks 
Estimated Bumupl 

BumUD MultiDlier Given Bumup Estimated EOl HMlGlven EOl HM 
Nominal: 0.32 I 1.011 

Boundlng:1 0.63 ,
Reactor shutdown. COfe removal. storage, shipping or other date confmnlng that Irradiation ceased for fuel.
 

2Tolal bumup for all fuel associated >Mth this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd'MT).
 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

DOEl8NFIREP-Q78 December 2003
 
Revision 1 PageC-307
 



I 
Fuel Radionuclide Inventory Worksheet 

I. Fuel and Template InIOnwd.iQn Estimated 
Fuel Name: ORR EXPERIMENTS 1Fuel decay start date: 1987 Canister usage: 

SNF 10 s: 1086 l:.stimates 8S of: 2010 HIC 
Fuel Units & Oeser: 1 . CANISTER OF SCRAP Template: FERMI (Fast, Zire. 10 to 4Q,}o, U) 1.00 
Heavy Metal Ma••: BOl= ; EOl=I.0Skg 'Tomplato Bumup(MWd):
 58.6725048 
ROD Storage Site: INEEL Templato BOL Heavy Metal Ma•• (MT):
 0.018n4 

Template Decay Tlms'
 20 years 
ll. Estimates m x. x. b y. y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWdj' (Ci) tnventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 3.1309E-Q8 92.205 92.205 O.OOE+OO
 2.89E-OO 2.89E-OO Avg. MeV 
A1n-241 5.2273E-07 92.205 92.205 O.OOE+OO
 4.82E·05 4.82E-05 0.0150 8.747E+12 
Am-242m O.OOOOE+OO 92.205 92.205 O.OOE+OO
 O.OOE+OO O.ooE+OO 0.0250 1.829E+12 
Am-243 8.3889E-15 92.205 92.205 O.OOE+OO
 7.74E-13 7.74E-13 0.0375 1.602E+12 
C-14 2.1748E-05 92.205 92.205 O.ooE+OO
 2.01E-03 2.01E-03 0.0575 1.694E+12 
CI-36 5.5188E-Q8 92.205 92.205 O.OOE+OO
 5.09E-OO 5.09E-OO 0.0850 1.033E+12 
Cm-243 2.2310E-14 92.205 92.205 O.OOE+OO
 2.OOE-12 2.OOE-12 0.1250 6.68SE+11 
Cm-244 9.2991E-16 92.205 92.205 O.OOE+OO
 8.57E-14 8.57E-14 0.2250 8.786E+11 
Co-50 1.5070E-02 92.205 92.205 O.ooE+OO
 1.39E+OO 1.39E+OO 0.3750 3.887E+11 
Cs-134 9.6889E-05 92.205 92.205 O.OOE+OO
 8.92E-03 8.92E-03 0.5750 6.685E+12 
Cs-135 4.4996E-05 92.205 92.205 O.OOE+OO
 4.15E-03 4.15E-03 0.8500 6.315E+10 
Cs-137 1.9481E+OO 92.205 92.205 O.OOE+OO
 1.5OE+02 1.5OE+02 1.2500 1.244E+11 
Eu-154 6.2056E-04 92.205 92.205 O.OOE+OO
 5.72E-02 5.72E-02 1.7500 1.628E+09 
Eu-155 1.1527E-02 92.205 92.205 O.ooE+OO
 1.OOE+OO 1.OOE+OO 2.2500 7.971E+05 
Fe-55 7.7328E-04 92.205
 92.205 O.ooE+OO
 7.13E-02 7.13E-02 2.7500 3.037E+04 
H-3 8.21ooE-03 92205
 92.205 O.OOE+OO
 7.57E-01 7.57E-01 3.5000 9.126E+02 
1-129 1.1426E-06 92.205 92.205 O.ooE+OO
 l.05E-04 1.05E-04 5.ססOO 5.803E+OO 
Kr-85 1.0182E-01 92.205 92.205 O.ooE+OO
 9.39E+OO 9.39E+OO 7.ססOO 4.899E-Ol 
Np-237 3.3099E-06 92.205 92.205 O.ooE+OO
 3.05E-04 3.05E-04 11.ססOO 4.449E-02 
Pa-231 9.7115E-Q8 92.205 92.205 O.ooE+OO
 8.95E-06 8.95E-06 
Pb-210 1.3729E-12 92.205 92.205 O.OOE+OO
 1.27E-10 1.27E-10 
Pm-147 6.0983E-02 92.205 92.205 O.OOE+OO
 5.62E+OO 5.62E+OO 
Pu-238 1.9311E-04 92.205 92.205 O.OOE+OO
 1.78E-02 1.78E-02 
PU-239 1.9481E-02 92.205 92.205 O.OOE+OO
 l.80E+OO 1.80E+OO 
Pu-240 6.8022E-05 92.205 92.205 O.OOE+OO
 6.27E-03 6.27E-03 
Pu-241 8.5986E-06 92.205 92.205 O.ooE+OO
 7.93E-04 7.93E-04 
Pu-242 4.3751E-13 92.205 92.205 O.OOE+OO
 4.03E-11 4.03E-11 
Ra-226 6.2329E-12 92.205 92.205 O.ooE+OO
 5.75E-10 5.75E-10 
Ra-228 2.21OOE-11 92.205 92.205 O.ooE+OO
 2.04E-09 2.04E-09 
Ru-1OO 9.3383E-06 92.205 92.205 O.OOE+OO
 8.61E-04 8.61E-04 
5e-79 l.6490E-05 92.205 92.205 O.ooE+OO
 1.52E-03 1.52E-03 
5n-126 3.7564E-05 92.205 92.205 O.OOE+OO
 3.46E-03 3.46E-03 
5r-90 1.7214E+OO 92.205 92.205 O.OOE+OO
 1_59E+02 1.59E+02 
Tc-99 4.4842E-04 92.205 92.205 O.OOE+OO
 4.13E-02 4.13E-02 
Th-229 2.3111E-11 92.205 92205 O.OOE+OO
 2.13E-09 2.13E-09 
Th-230 1.1257E-09 92.205 92.205 O.ooE+OO
 1.04E-07 1.04E-07 
Th-232 2.3674E-11 92.205 92.205 O.ooE+OO
 2.18E-09 2.18E-09 
TI-208 6.7289E-09 92.205 92.205 O.OOE+OO
 6.20E-07 6.20E-07 
U-232
 1.8203E-Q8 92.205 92.205 O.OOE+OO 1.68E-06 1.68E-06 Thermal Power 
U-233
 9.7490E-09 92.205 92.205 O.OOE+OO 8.99E-07 8.99E-07 Nominal Heat Bounding 
U-234
 4.8830E-06 92.205 92.205 O.ooE+OO 4.50E-04 4.50E-04 Output Heat Output 
U-235
 -2.3191 E-06 92.205 0.000 6.38E-04 4.24E-04 6.38E-04 /Wattsl /Wattsl 
U-236
 1.2633E-05 92.205 92.205 O.OOE+OO 1.16E-03 1.16E-03 2.03E+OO 2.03E+OO 
U-238
 -9.5407E-Q8 92.205 0.000 2.88E-04 2.79E-04 2.88E-04 Total Total
Y-90 1.7231E+OO 92.205 92.205 O.OOE+OO 1.59E+02 1.59E+02 
Other Radionuclides 1.77E+02 1.77E+02 

m. Temolate SeIectiml s.-rv.lkmlu ..'"'~ 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences:
 

Reactor MocIerotor. f--- UGHTWATER FAST This Templale was used for the following reasons:
 
Fuel Cladding: ALUM ZIRC This fuel matchss on all parameters except daddlng and enrichment (unknown). 

BOL HM Constituents: U3S12 U 
BOL enrichment 1:'/0: 101040 

Bumup Summary (MWd)< Basis for bumup used in estimate:
 
FromSFO Estimated
 

Nominal:1 I 92.205 Nominal bumup sot equal 10 bounding bumup.
 
Boundlng:1 I 92.205
 Bounding bumup taken from SFO and converted to MWd using BOl.=1.153kg 

Checks 

Estimated Bumupl 
Bumup Multiplier Given Bumup Estimated EOL HMlGlven EOL HM
 

Nominal: 25.60
 I 1.031 
Bounding: 25.60 ,

Reactor shutdown, core removal, storage, shiPping or other date conftnnlng that Irradiation ceased for fuel.
 

2Total bumup for all fuel associated 'It'ith this worksheet must be divided by BOL heavy metal mass to get spedfic bumup values (MWdlMT).
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Fuel Radionuclide Inventory Worksheet 
,I. Fuel.llllT~le WOlllJllti"" Estimated 

Fuel Name: ORR SPECIAL 1FueI decay start date:
 1966 Canister usage: 
SNFID#: 163 Estimates as of:
 2010 18"xl0' 

Fuel Units & Doser: 11 - 19 CURVED PLATES Template:
 AlR (Ught Water, Alum., 60 to 100%, U) 0.31 
_vy Metal Mass: BOl.=22.0Skg : EOl=18.48kg 'Template Bumup(MWd):
 367.2 
ROO Storage Site: SRS Template BOl _vy Metal Mass (MT):
 0.00116689
 

Template DecaV Time'
 35 Vears
 

n.Estimates m x" x. b V" V. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energv Photons/sec 
Radionuclide Template Fuel Burnup (MWd)' Burnup (MWd)' (Ci) lnventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 2.0068E-09 3,376.219 6,752.438 O.OOE+OO 6.78E-OO 1.38E-05 Avg. MeV 
Am-241 2.5251E-03 3,376.219 6,752.438 O.OOE+OO 8.53E+OO 1.71E+Ol 0.0150 4.973E+14 
Am-242m 3.9624E-07 3,376219 6,752.438 O.ooE+OO 1.34E-03 2.68E-03 0.0250 1.033E+14 
Am-243 1.4880E-06 3,376.219 6,752.438 O.OOE+OO 5.02E-03 l.ooE-02 0.0375 8.976E+13 
C-14 5.7053E-Q9 3,376.219 6,752.438 O.OOE+OO 1.93E-05 3.85E-05 0.0575 9.662E+13 
CI-38 1.3124E-32 3,376.219 6,752.438 O.ooE+OO 4.43E-29 8.86E-29 0.0850 5.821E+13 
Cm-243 1.1419E-07 3,376.219 6,752.438 O.OOE+OO 3.86E-04 7.71E-04 0.1250 3.845E+13 
Cm-244 1.6522E-OS 3,376.219 6,752.438 O.ooE+OO 5.58E-02 1.12E-Ol 0.2250 5.026E+13 
Co-ro 7.4047E-Q7 3,376.219 6,752.438 O.ooE+OO 2.50E-03 5.ooE-03 0.3750 2. 186E+13 
Cs-l34 2.0455E-05 3,376.219 6,752.438 O.OOE+OO 6.91E-Q2 1.38E-Ol 0.5750 3.613E+14 
Cs-135 3.4477E-OO 3,376.219 6,752.438 O.OOE+OO 1.16E-02 2.33E-02 0.8500 4.414E+12 
Cs-137 1.4385E+OO 3,376.219 6,752.438 O.ooE+OO 4.85E+03 9.70E+03 1.2500 2.135E+12 
Eu-154 7.3230E-Q3 3,376.219 6,752.438 O.ooE+OO 2.47E+Ol 4.94E+Ol 1.7500 1.202E+11 
Eu-155 5.9259E-04 3,376.219 6,752.438 O.OOE+OO 2.ooE+OO 4.ooE+OO 2.2500 1.005E+07 
Fe-55 2.2791E-OO 3,376.219 6,752.438 O.ooE+OO 7.69E-03 1.54E-Q2 2.7500 9.588E+06 
H-3 1.9698E-03 3,376.219 6,752.438 O.ooE+OO 6.85E+OO 1.33E+Ol 3.5000 5.584E+03 
1-129 7.5300E-07 3,376.219 6,752.438 O.OOE+OO 2.54E-03 5.OBE-03 5.ססOO 2.282E+03 
Kr-85 4.1176E-02 3,376.219 6,752.438 O.OOE+OO 1.39E+02 2.78E+02 7.ססOO 2.498E+02 
Np-237 9.5752E-OO 3,376.219 6,752.438 O.ooE+OO 3.23E-02 6.47E-Q2 11.ססOO 2.786E+Ol 
Pa-231 3.9379E-Q9 3,376.219 6,752.438 O.OOE+OO 1.33E-OS 2.86E-Q5 
Pb-210 3.3115E-l0 3,376.219 6,752.438 O.OOE+OO 1.12E-OO 2.24E-OO 
Pm-147 9.2402E-Q4 3,376.219 6,752.438 O.OOE+OO 3.12E+OO 6.24E+OO 
Pu-238 1.6217E-Q2 3,376.219 6,752.438 O.ooE+OO 5.48E+Ol 1.10E+02 
Pu-239 4.2810E-Q4 3,376.219 6,752.438 O.ooE+OO 1.45E+OO 2.89E+OO 
Pu-240 2.4333E-04 3,376.219 6,752.438 O.OOE+OO 8.22E-Ql 1.64E+OO 
Pu-241 1.6242E-02 3,376.219 6,752.438 O.OOE+OO 5.48E+Ol 1.10E+02 
Pu-242 3.6329E-07 3,376.219 6,752.438 O.OOE+OO 1.23E-03 2.45E-03 
Ra-226 9.0114E-l0 3,376.219 6,752.438 O.ooE+OO 3.04E-OO 6.OBE-OO 
Ra-228 3.1019E-14 3,376219 6,752.438 O.OOE+OO 1.OSE-l0 2.09E-l0 
Ru-lOO 2.1225E-l0 3,376.219 6,752.438 O.OOE+OO 7.17E-Q7 1.43E-OO 
5e-79 1.2930E-05 3,376.219 6,752.438 O.OOE+OO 4.37E-02 8.73E-02 
5n-126 1.1571E-06 3,376,219 6,752.438 O.OOE+OO 3.91E-02 7.81E-Q2 
5r-90 1.3472E+OO 3,376.219 6,752.438 O.OOE+OO 455E+03 9.10E+03 
Te-99 4.2239E-04 3,376.219 6,752.438 O.ooE+OO l.43E+OO 2.85E+OO 
Th-229 1.2407E-ll 3,376.219 6,752.438 O.OOE+OO 4.19E-OB 8.38E-06 
Th-230 8.3497E-06 3,376.219 6,752.438 O.OOE+OO 2.82E-04 5.64E-Q4 
Th-232 3.8371E-14 3,376.219 6,752.438 O.ooE+OO 1.30E-l0 2.59E-l0 
TI-2OB 4.0414E-OB 3,376.219 6,752.438 O.OOE+OO 1.38E-Q4 2.73E-04 
U-232 1.0948E-07 3,376.219 6,752.438 O.OOE+OO 3.70E-04 7.39E-Q4 Thennal Power 
U-233 3.6275E-Q9 3,376.219 6,752.438 O.OOE+OO l.22E-OS 2.45E-05 Nominal Heat Bounding 
U-234 1.8562E-04 3,376.219 6,752.438 O.ooE+OO 6.27E-Ql 1.25E+OO Output Heat Output 
U-235 -2.7235E-OO 3,376.219 0.000 1.13E-02 2.07E-Q3 1.13E-02 /Wattsl /Wattsl 
U-238 1.5493E-06 3,376.219 6,752.438 O.ooE+OO 5.23E-Q2 1.OSE-Ql 5.65E+Ol 1.13E+02 
U-238 -4.2851 E-Q9 3,376.219 0.000 5.86E-Q3 5.64E-03 5.86E-03 Total Total 
V-90 1.3475E+OO 3,376.219 6,752.438 O.OOE+OO 4.55E+03 9.10E+03 
Other Radionuelides 4.62E+03 9.24E+03 

:ro. TentPhl~·SeIeetion ~fY, B\II'IIlJ ,allllC'" 'l.;'J 
Template selection Summary 

FromSFD Used Basis for Parameter Differences:
Reactor Moderator: LIGHT WATER LIGHT WATER This Template was used for the following reasons: 

Fuel Cladding: ALUM ALUM This fuel matches on all panuneters except enrichment. 
SOL HM Constituents: U308 U 

BOl enrichment 'Yo: 23.64708607 60 to 100 

Bumup Summary (MWd) Basis for burnup used in estimate: 
FromSFD Esti...

Nominal: 3,376.219 Nominal bumup calculated from the heavy metal mass destroyed.
Boundlng:1 I 6.752.438 Bouncing bumup assumed to be twice nominal bUmup. 

Checks 

Estimated Bumupl 
Bumup Multiplier Given Bumup Estim_ EOl HMlGlven EOl HM
 

Nominal: 0.49 I 1.011
 
Bounding: 0.97 

1Reactor shutdown. core removal, storage, shlpptng or other date confnrmng that irradiation ceased for fuel.
 

~alai bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd'MT).
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Fuel Radionuclide Inventory Worksheet 

I. Fuel and Templatelnf_tion Estimated 
Fuel Name: ORR·BW-l 1 :=uet decay start date: 1966 Canister usage: 

SNFID#: 160 EstImates as of: 2010 l8"xl0' 
Fuel Units & Oeser: 1 - 19 CURVED PLATES Template: (WolSt Case) 0.03
 
Heavy Metal Mass: BOl= ; EOl=.07k9 2Templote Bumup(MWd): 62.5
 
ROO Slorage Site: INEEL Template BOL Heavy Metal Mass (MT): 0.00186865
 

Template Decay Time' 35 years 

D. Estimates m xn x. b Yn Y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonslsec 
Radianuelide Template Fuel Bumup (MWd)2 Bumup(MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 2.3072E-06 66.525 66.525 O.OOE-tOO 1.53E-Q4 1.53E-04 Avg. MeV 
Am-24l 8.4448E-tOO 66.525 66.525 O.ooE-tOO 5.62E-Kl2 5.62E-Kl2 0.0150 8.152E+13 
Am-242m 1.6848E-02 66.525 66.525 O.ooE-tOO 1.12E-tOO 1.12E-tOO 0.0250 1.622E+13 
Am-243 1.6320E-02 66.525 66.525 O.ooE-tOO 1.09E+OO 1.09E-tOO 0.0375 1.417E+13 
C-14 1.2090E-ol 66.525 66.525 O.ooE-tOO 8.04E-tOO 8.04E-tOO 0.0575 2.230E+13 
CI-36 2.2849E-03 66.525 66.525 O.ooE-tOO 1.52E-Ol 1.52E-ol 0.0850 8.703E+12 
Cm-243 8.6624E-Q4 66.525 66.525 O.ooE+OO 5.76E-02 5.76E-02 0.1250 6.821E+12 
Cm-244 1.6848E-ol 66.525 66.525 O.ooE-KlO 1.12E-Kll 1.12E-Kll 0.2250 7.539E+12 
Co-50 2.8086E-Kll 66.525 66.525 O.ooE-KlO 1.87E-Kl3 1.87E-Kl3 0.3750 3.224E+12 
Cs-l34 3.4148E-Q4 66.525 66.525 O.ooE+OO 2.27E-02 2.27E-02 0.5750 5.244E+13 
Cs-l35 4.3976E-Q4 66.525 66.525 O.ooE+OO 2.93E-02 2.93E-02 0.8500 2.004E+t2 
Cs-137 2.1049E-Kll 66.525 66.525 O.ooE-tOO 1.40E-Kl3 l.40E-Kl3 1.2500 1.401E+14 
Eu-l54 1.2500E+OO 66.525 66.525 O.ooE-tOO 8.32E-Kll 8.32E-Kll 1.7500 6.197E+l0 
Eu-155 6.8986E-02 66.525 66.525 O.ooE-tOO 4.59E-tOO 4.59E-tOO 2.2500 7.346E+08 
Fe-55 2.9308E-Ol 66.525 66.525 O.ooE-tOO 1.95E-Kll 1.95E-Kll 2.7500 2.070E+08 
H-3 2.4311E-ol 66.525 66.525 O.ooE+OO 1.62E-Kll 1.62E-Kll 3.5000 1.657E+05 
1-129 1.0618E-05 66.525 66.525 O.ooE+OO 7.06E-Q4 7.06E-Q4 5.ססOO 7.036E+04 
Kr-SS 5.9882E-Ol 66.525 66.525 O.ooE+OO 3.98E-Kll 3.98E-Kll 7.ססOO 8.057E+03 
Np-237 1.5668E-Q4 66.525 66.525 O.ooE+OO 1.04E-02 1.04E-02 11.ססOO 9.219E+02 
Pa-231 2.8856E-06 66.525 66.525 O.ooE-tOO 1.91E-04 1.91E-04 
Pb-21O 2.3918E-06 66.525 66.525 O.ooE-tOO 1.59E-06 1.59E-06 
Pm-147 1.6900E-02 66.525 66.525 O.ooE-tOO 1.12E-tOO 1.12E-tOO 
Pu-238 -8.6123E-Ol 66.525 0.000 l.80E-Kll O.ooE-tOO l.80E-Kll 
Pu-239 -4.8440E-02 66.525 0.000 2.18E+OO O.ooE-tOO 2.18E-tOO 
Pu-240 -3.oo95E-Ol 66.525 0.000 2.78E+OO O.ooE+OO 2.78E-tOO 
Pu-241 -1.04l1E-Kl2 66.525 0.000 7.16E-Kl2 O.ooE+OO 7.16E-Kl2 
Pu-242 -1.1381E-Q4 66.525 0.000 1.20E-02 4.46E-03 1.20E-02 
Ra-226 6.4400E-08 66.525 66.525 O.OOE-tOO 4.28E-06 4.28E-06 
Ra-228 5.9952E-07 66.525 66.525 O.ooE+OO 3.99E-05 3.99E-OS 
Ru-l06 8.5526E-07 66.525 66.525 O.ooE+OO 5.69E-OS 5.69E-OS 
Se-79 1.9l81E-Q4 66.525 66.525 O.ooE-tOO 1.28E-02 1.28E-02 
5n-126 1.6671E-Q4 66.525 66.525 O.OOE-tOO 1.11 E-02 1.11E-02 
5,-90 1.9799E-Kll 66.525 66.525 O.OOE-tOO 1.32E-Kl3 1.32E-Kl3 
Te-99 6.7678E-03 66.525 66.525 O.OOE-tOO 4.50E-ol 4.50E-ol 
Th-229 1.7488E-06 66.525 66.525 O.OOE-tOO 1.16E-Q4 1.l6E-Q4 
Th-230 5.8704E-06 66.525 66.525 O.ooE-tOO 3.91E-Q4 3.91E-04 
Th-232 6.0206E-07 66.525 66.525 O.ooE+OO 4.01E-OS 4.01E-OS 
11-208 8.7573E-OS 66.525 66.525 O.OOE-tOO 5.83E-03 5.83E-03 
U-232 2.3706E-Q4 66.525 66.525 O.ooE-tOO 1.58E-02 1.58E-02 Thermal Power 
U-233 3.6l28E-04 66.525 66.525 O.OOE-tOO 2.40E-Q2 2.40E-Q2 Nominal Heat Bounding 
U-234 1.2788E-Q2 66.525 66.525 O.OOE-tOO 8.51E-ol 8.51E-ol Oulput Heat Output 
U-235 5.7486E-Q4 66.525 66.525 6.02E-05 3.83E-02 3.83E-02 (Watts) (Watts, 
U-236 2.3485E-Q4 66.525 66.525 O.OOE-tOO 1.56E-02 1.56E-02 6.56E+Ol 6.63E+01 
U-238 1.1581E-Q4 66.525 66.525 7.49E-06 7.71E-03 7.71E-03 Total Total 
V-90 1.9804E-Kll 66.525 66.525 O.OOE-tOO 1.32E-Kl3 1.32E-Kl3 
Other Radionuelides 4.10E-Kl3 4. 1OE-Kl3 

m. TfllIOIate Selection 81_"" ~ ••ndC~ 
Template selection Summary 

FromSFD Used Basis for Parameter Differences:
 
Reactor ModeratoT: UGHTWATER (Worst Case) This Template was usod for the following ooasons:
 

Fuel Cladding: SST SSTIinconel This fuel didnl dose~ matm any existing lemplates, fherofore the worst case template was used
 

BOL HM Constltuenl!>: Pu02-U02 U. Th. &Pu 
BOL Enrichment ~::.: 010100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnel:1 I 66.525 Nominat bumup set equal 10 bounding bumup. 
Bounding:1 I 66.525 Bounding bumup estimated by assuming BOL heavy metat mess was twk:& EOL

Checks 

Estimated Bumupl 
BumuD MulIIDller Given Bumup Estimated EOL HMlGlven EOL HM 

Nomlnal:1 14.21 I 591.641
 
Bounding: 14.21
 ,

Reactor shutdown, core removal. storage, shipping or other date confirming that Irradiation ceased for fuel. 

z.ratal bumup for atl fuel associated with this worksheet must be divtded by BOl heavy metal mass to get specific bumup values (MWdIMT). 
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Fuel Radionuclide Inventory Worksheet 
1. ~.oo TeQ1I>Il!"lnf~on Estimated 

Fuel Name: PATHFINDER (SUPERHEATER) 'Fuel decay start date: 1967 Canister usage: 
SNFID#: 814 Estimates as of: 2010
 18"xl0' 

Fuel Units & Oeser: 6 • ROD Template: Pathfinder (Ught Water, SST, 60 to 100%. U)
 0.05 
Heavy Metal M....: BOl=.80k9 ; EOl=.80k9 'Template Bumup(MWd): 6.01 
ROD Storage Site: INEEL Template BOl Heavy Metal Ma•• (MT): 0.00012882 

Template Decay Time' 35 years 
IL Estimates m x" x. b y" y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonslsec 

Radionuclide Template Fuel Burnup (MWd)' Buroup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 2.3344E-08 15.088 30.176 O.ooE+OO 3.52E-D7 7.04E-07 Avg. MeV 
Am-241 1.1135E-04 15.088 30.176 O.ooE+OO 1.68E-03 3.36E-03 0.0150 2.252E+12 
Am-242m 8.5075E-09 15.088 30.176 O.ooE+OO 1.28E-07 2.57E-D7 0.0250 4.680E+l1 
Am-243 9.8519E-l0 15.088 30.176 O.ooE+OO 1.49E-08 2.97E-D8 0.0375 4.048E+l1 
C-14 2.3012E-04 15.088 30.176 O.ooE+OO 3.47E-03 6.94E-03 0.0575 4.364E+l1 
CI-36 1.2261E-D6 15.088 30.176 O.ooE+OO 1.85E-05 3.70E-05 0.0850 2.637E+l1 
Cm-243 2.4875E-l0 15.088 30.176 O.ooE+OO 3.75E-09 7.51E-09 0.1250 1.712E+l1 
Cm-244 2.3178E-09 15.088 30.176 O.OOE+OO 3.50E-08 6.99E-08 0.2250 2.270E+l1 
Co-GO 7.0849E-02 15.088 30.176 O.ooE+OO 1.07E+OO 2.14E+OO 0.3750 9.898E+l0 
Cs-l34 3.0268E-06 15.088 30.176 O.ooE+OO 4.57E-05 9.13E-D5 0.5750 1.631E+12 
Cs-135 3.0316E-05 15.088 30.176 O.ooE+OO 4.57E-04 9.15E-04 0.8500 1.651E+l0 
Cs-137 1.4511E+OO 15.088 30.176 O.OOE+OO 2.19E-HJl 4.36E-HJl 1.2500 1.641E+l1 
Eu-l54 6.6955E-D4 15.088 30.176 O.ooE+OO 1.01E-D2 2.02E-02 1.7500 4.259E+08 
Eu-155 6.9850E-04 15.088 30.176 O.ooE+OO 1.05E-D2 2.11E-02 2.2500 8.839E+05 
Fe-55 1.2318E-03 15.088 30.176 O.ooE+OO 1.86E-02 3.72E-02 2.7500 2.555E+04 
H-3 2.5141E-03 15.088 30.176 O.ooE+OO 3.79E-02 7.59E-D2 3.5000 1.942E+OO 
1-129 7.3195E-07 15.088 30.176 O.ooE+OO 1.10E-05 2.21E-D5 5.ססOO 8.oooE-Ol 
Kr-SS 4.1281E-02 15.088 30.176 O.ooE+OO 6.23E-Ol 1.25E+OO 7.ססOO 8.847E-02 
Np-237 1.1489E-D6 15.088 30.176 O.ooE+OO 1.73E-05 3.47E-D5 11.ססOO 9.936E-03 
Pa-231 4.5241E-D8 15.088 30.176 O.ooE+OO 6.83E-07 1.37E-D6 
Pb-210 6.4476E-13 15.088 30.176 O.ooE+OO 9.73E-12 1.95E-ll 
Pm-147 1.1651E-03 15.088 30.176 O.ooE+OO 1.76E-02 3.52E-02 
Pu-238 2.9517E-04 15.088 30.176 O.ooE+OO 4.45E-03 8.91E-D3 
Pu-239 6.6772E-04 15.088 30.176 O.ooE+OO 1.01E-02 2.01E-D2 
Pu-240 8_6839E-05 15.088 30.176 O.ooE+OO 1.31E-03 2.62E-D3 
Pu-241 7.1514E-04 15.088 30.176 O.OOE+OO 1.08E-02 2.16E-02 
Pu-242 1.9717E-09 15.088 30.176 O.ooE+OO 2.97E-D8 5.95E-08 
Ra-226 1.7654E-12 15.088 30.176 O.ooE+OO 2.68E-ll 5.33E-ll 
Ra-228 8.2928E-12 15.088 30.176 O.OOE+OO 1.25E-l0 2.50E-l0 
Ru-l06 1.8419E-l0 15.088 30.176 O.OOE+OO 2.78E-D9 5.56E-09 
Se-79 1.3223E-05 15.088 30.176 O.ooE+OO 2.OOE-04 3.99E-D4 
5n-126 1_1493E-05 15.088 30.176 O.OOE+OO 1.73E-04 3.47E-D4 
Sr-90 1.3849E+OO 15.088 30.176 O.ooE+OO 2.06E-HJl 4.12E-HJl 
Te-99 4.6656E-D4 15.088 30.176 O.ooE+OO 7.04E-D3 1.41E-02 
Th-229 1.4547E-ll 15.088 30.176 O.ooE+OO 2.19E-l0 4.39E-l0 
Th-23O 1.6617E-l0 15.088 30.176 O.ooE+OO 2.51E-09 5.01E-09 
Th-232 8.3361E-12 15.088 30.176 O.ooE+OO 1.26E-l0 2.52E-l0 
TI-208 2.1684E-08 15.088 30.176 O.OOE+OO 3.27E-07 6.54E-D7 
U-232 5.8669E-08 15.088 30.176 O.OOE+OO 8.SSE-07 1.77E-06 Thern1a1 Power 
U-233 3.1847E-D9 15.088 30.176 O.ooE+OO 4.81E-D8 9.61E-D8 Nominal Heat Bounding 
U-234 3.8769E-D7 15.088 30.176 O.ooE+OO 5.85E-D6 1.17E-05 Output HeatO~~ut 
U-235 -2.7761 E-D6 15.088 0.000 1.61E-03 1.57E-D3 1.61E-03 (Watts) (Watts 
U-236 1.6190E-DS 15.088 30.176 O.ooE+OO 2.44E-D4 4.89E-04 2.63E-ol 5.27E-ol 
U-238 -2.8547E-09 15.088 0.000 1.84E-05 1.83E-DS 1.84E-05 Total Total 
Y-90 1.3652E+OO 15.088 30.176 O.ooE+OO 2.06E-HJl 4.12E-HJl 
Other Radionucrodes 2.49E-HJl 4.98E-HJl 

,ro.TemnJate~. SUnunal.'Y. 'Btmlu ,sOOC'" 
Tem late Selection SummarY 

From SFD Used Basis for Parameter Differences: 
Reactor Moderator: UGHTWATER UGHTWATER 

Fuel Cladding: SST (316l) SST 
BOL HM Constituents: U02 U 

BOl enrichment %: 93.1500181 60 to 100 

Burnup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal:f 15.088 Nominal bumup assumed to be 2% of BOl heavy metal mass. 
Boundlng:1 I 30.176 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
BumUD MultiDlIer Given BumuD Estimated EOL HMlGlven EOL HM 

Nominal: 0.40 I 0.981 
Bounding:r 0.81 ,

Reaetor shuldolNll. core removal, storage. shlppmg or other date confirming that Irradiation ceased for fuel. 

2Total bumup for all fuel associated with this worksheet must be divided by SOL heavy metal mass to gel specific bumup values (MWdIMT). 
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Fuel Radionuclide Inventory Worksheet 

I. Fud and TeR!PIate lJIfonnatioll Estimated
 

Fuel Name: PATHFINDER (SUPERHEATER) 1Fuel decay start date: 1967 Canister usage:
 
SNFID#: 166 Estimates as of: 2010 18"x10' 

Fuel Units & Oeser: 41"1 - ROD Template: Pathfinder (Ught Water. SST, 60 to 100%. U) 3.57 
Heavy Metal Mass: BOl=54.70l<g ; EOl=52.61kg 'Template Bumup(MWd): 6.01 
ROD Storage Site: INEEl Template BOl Heavy Metel Mass (MT): 0.00012882 

Tem'Dlate Decay Time' 35 years 

n.Estmmw. m x. x. b Y. Y. Gamma Sources
 

Photon Total
 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec
 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci)
 Inventories(Ci) Group (bounding) 
Ac-227 2.3344E-08 1,980.076 3,960.152 O.OOE+OO 4.62E-05
 9.24E-05 Avg. MeV 
Am-241 1.1135E-04 1,980.076 3,960.152 O.OOE+OO 2.20E-01
 4.41E-D1 0.0150 2.956E+14 
Am-242m 8.5075E-09 1,980.076 3,960.152 o.OOE+OO 1.68E-05
 3.37E-05 0.0250 6.142E+13 
Am-243 9.8519E-10 1,980.076 3,960.152 O.OOE+OO 1.95E-08
 3.90E-06 0.0375 5.313E+13 
G-14 2.3012E-04 1,980.076 3,960.152 O.OOE+OO 4.56E-01
 9.11E-D1 0.0575 5.727E+13 
GI-36 1.2261E-06 1,980.076 3,960.152 O.OOE+OO 2.43E-03
 4.86E-03 0.0850 3.460E+13 
Gm-243 2.4875E-10 1,980.076 3,960.152 O.oOE+OO 4.93E-07
 9.85E-07 0.1250 2.247E+13 
Gm-244 2.3178E-09 1,980.076 3,960.152 O.OOE+OO 4.59E-06
 9.18E-D6 0.2250 2.979E+13 
Go-GO 7.0849E-02 1,980.076 3,960.152 O.OOE+OO 1.40E+02
 2.81E+02 0.3750 1.299E+13
Gs-134 3.0266E-06 1,980.076 3,960.152 O.OOE+OO 5.99E-03
 1.20E-D2 0.5750 2.140E+14 
Gs-135 3.0316E-D5 1,980.076 3,960.152 O.OOE+OO 6.00E-02
 1.20E-01 0.8500 2.166E+12 
Gs-137 1.4511E+OO 1,980.076 3,960.152 O.OOE+OO 2.87E+03
 5.75E+03 1.2500 2.153E+13 
Eu-154 6.6955E-D4 1,980.076 3,960.152 O.OOE+OO 1.33E+OO
 2.65E+OO 1.7500 5.589E+10 
Eu-155 6.9850E-D4 1,980.076 3,960.152 O.OOE+OO 1.38E+OO
 2.nE+OO 2.2500 1. 160E+08 
Fe-55 1.2318E-03 1,980.076 3,980.152 O.OOE+OO 2.44E+OO
 4.88E+OO 2.7500 3.353E+06 
H-3 2.5141E-03 1,980.076 3,960.152 O.OOE+OO 4.98E+OO
 9.96E+OO 3.5000 2.453E+02 
'-129 7.3195E-07 1,980.076 3,960.152 O.OOE+OO 1.45E-03
 2.90E-D3 5.ססOO 1.010E+02 
Kr-85 4.1281E-02 1,980.076 3,960.152 O.OOE+OO 8.17E+01
 1.63E+02 7.ססOO 1.116E+Ol 
Np-237 1.1489E-D6 1,980.076 3,960.152 O.OOE+OO 2.27E-03
 4.55E-D3 11.ססOO 1.253E+OO 
Pa-231 4.5241E-D8 1,980.076 3,960.152 O.OOE+OO 8.96E-05
 1.79E-D4 
Pb-21 0 6.4476E-13 1,980.076 3,960.152 O.OOE+OO 1.28E-D9
 2.55E-D9 
Pm-147 1.1651E-D3 1,980.076 3,960.152 O.OOE+OO 2.31E+OO
 4.61E+OO 
Pu-238 2.9517E-D4 1,980.076 3,960.152 O.OOE+OO 5.84E-01
 1.17E+OO 
Pu-239 6.6n2E-D4 1,980.076 3,960.152 O.OOE+OO 1.32E+OO 2.64E+OO 
Pu-240 8.6839E-D5 1,980.076 3,960.152 O.OOE+OO 1.72E-D1 3.44E-D1 
Pu-241 7.1514E-D4 1,980.076 3,960.152 O.OOE+OO 1.42E+OO 2.83E+OO 
Pu-242 1.9717E-09 1,980.076 3,960.152 O.OOE+OO 3.90E-06 7.81E-D6 
Ra-226 1.7654E-12 1,980.076 3,960.152 O.OOE+OO 3.50E-09 6.99E-D9 
Ra-228 8.2928E-12 1,980.076 3,960.152 O.OOE+OO 1.64E-08 328E-D8 
Ru-106 1.8419E-10 1,980.076 3,960.152 O.OOE+OO 3.65E-D7 7.29E-D7 
8e-79 1.3223E-D5 1,980.076 3,960.152 O.OOE+OO 2.62E-02 5.24E-D2 
8n-126 1.1493E-D5 1,980.076 3,960.152 O.OOE+OO 2.28E-D2 4.55E-D2 
8r-90 1.3649E+OO 1,980.076 3,960.152 O.OOE+OO 2.70E+03 5.41E+03 
Tc-99 4.6656E-D4 1,980.076 3,960.152 O.OOE+OO 9.24E-D1 l.85E+OO 
Th-229 1.4547E-11 1,980.076 3,960.152 O.OOE+OO 2.88E-D8 5.76E-D8 
Th-230 1.6617E-10 1,980.076 3,960.152 O.OOE+OO 3.29E-D7 6.58E-D7 
Th-232 8.3361E-12 1,980.076 3,960.152 O.OOE+OO 1.65E-D8 3.30E-D8 
T1-208 2.1664E-D8 1,980.076 3,960.152 O.OOE+OO 4.29E-D5 8.58E-D5 
U-232 5.8669E-D8 1,980.076 3,960.152 O.OOE+OO 1.16E-04 2.32E-D4 Thermal Power 
U-233 3.1847E-<l9 1,980.076 3,960.152 O.OOE+OO 6.31E-06 1.26E-05 Nominal Heat Bounding 
U-234 3.8769E-D7 1,980.076 3,960.152 O.OOE+OO 7.68E-D4 1.54E-D3 Output Heat Output 
U-235 -2.n61E-D6 1,980.076 0.000 1.10E-D1 1.05E-01 1.10E-01 /Wattsl lWattsi 
U-236 1.6190E-D5 1,980.076 3,960.152 O.OOE+OO 3.21E-02 6.41E-D2 3.46E+Ol 6.91E+01 
U-238 -2.8547E-Q9 1,980.076 0.000 1.26E-D3 125E-D3 1.26E-D3 Total Total 
V-90 1.3652E+OO 1,980.076 3,960.152 O.OOE+OO 2.70E+03 5.41E+03 
Other Radionuclides 3.27E+03 6.54E+03 

m. TeR!PIafe $eIediQn s-n-..... lJ!m!o andChecb 
Template Selection 8ummary 

From SFD IIsecI Basis for Parameter Differences: 
Reactor Moderator: UGHTWATER UGHTWATER

Fuel Cladding: SST (316l) SST 
BOl HM Constituents: 002 U 

BOl Enrichment %: 93.1500181 60 to 100 

Bumup Summary (MWd) Basis for bumup used in estimate:
 
FromSFD I Estimated
 

Nomlnal:1 t 1.980.076 Nominal bumup calaJlated from the heavy metal mass destroyed.
 
Boundlng:1 t 3.960.152 Bounding bumup assumed 10 be twice nominal bumup.


Checks 

Estimated Bumupl 
SumUD MulliD11er Given BumuD Estimated EOl HMlGlven EOl HM
 

Nominal: 0.78
 I 1.001 
Bounding: 1.55 ,

Reactor shutdown. core removal. storage. stupptng or other date conflrmmg that Irradiation ceased for fuel.
 
2Total bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWd'MT).
 

I 

I 
I
I
I 
I 
I
I
I 
I
I 
I 
I
I
 
I
 

DOEl8NF/REP-078 December 2003 
Revision 1 PageG-312 

I
 
I
 



Fuel Radionuclide Inventory Worksheet 
J.F,,~hndTe"'PJale W~tifm ~ Estimated 

Fuel Name: PBF DRIVER CORE 1Fuel decay start date: 1985 Canister usage: 
SNFID#: 167 Estimates as of: 2010 18"x15' 

Fuel Units & Doser: 2425 - ROD Template: Pathfinder (Light Water, SST. 60 to 100%. U) 8.98 
Heavy Metal Mas.: BOl=571.82k9 ; EOl=561.63k9 'Template Bumup(MWd): 6.01 
ROD Stor_ Site: INEEL Template BOL Heavy Metal Ma•• (MT): 0.00012882 

Template Decay Time' 25 years 

iII. Estimates m x" x. b y" y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuelide Template Fuel Burnup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 1.3562E-DB 9.621.236 19,242.472 O.OOE+OO 1.30E-04 2.61E-04 Avg. MeV 
Am-241 1.0168E-04 9,621.236 19,242.472 O.OOE+OO 9.78E-01 1.96E+OO 0.0150 1.831E+15 
Am-242m 8.9052E-09 9,621.236 19,242.472 O.OOE+OO 8.57E-05 1.71E-04 0.0250 3.804E+14 
Am-243 9.8602E-10 9,621.236 19,242.472 O.OOE+OO 9.49E-06 1.90E-05 0.0375 3.284E+14 
C-14 2.3045E-04 9,621.236 19,242.472 O.OOE+OO 2.22E+OO 4.43E+OO 0.0575 3.543E+14 
CI-36 1.2261E-06 9,621.236 19,242.472 O.OOE+OO 1.18E-02 2.36E-02 0.0850 2.142E+14 
Cm-243 3.1730E-10 9,621.236 19,242.472 O.OOE+OO 3.05E-06 6.11E-06 0.1250 1.392E+14 
Cm-244 3.3977E-09 9,621.236 19,242.472 O.OOE+OO 3.27E-05 6.54E-05 0.2250 1.838E+14 
Co-50 2.6373E-Q1 9,621.236 19,242.472 O.OOE+OO 2.54E+03 5.07E+03 0.3750 8.023E+13 
Cs-134 8.7072E-Q5 9,621.236 19,242.472 O.OOE+OO 8.38E-Ol 1.68E+OO 0.5750 1.310E+15 
Cs-135 3.0316E-05 9,621.236 19,242.472 O.OOE+OO 2.92E-01 5.83E-01 0.8500 1.366E+13 
Cs-137 1.8286E+OO 9,621.236 19,242.472 O.OOE+OO 1.76E+04 3.52E+04 1.2500 3.806E+14 
Eu-154 1.4982E-03 9,621.236 19,242.472 O.OOE+OO 1.44E+01 2.68E+01 1.7500 3.520E+11 
Eu-155 2.8236E-03 9,621.236 19,242.472 O.OOE+OO 2.72E+01 5.43E+01 2.2500 2.027E+09 
Fe-55 1.7687E-Q2 9,621.236 19,242.472 O.OOE+OO 1.70E+02 3.40E+02 2.7500 2.231E+07 
H-3 4.4043E-03 9,621.236 19,242.472 O.OOE+OO 4.24E+01 8.48E+01 3.5000 5.548E+03 
1-129 7.3195E-07 9,621.236 19,242.472 O.OOE+OO 7.04E-Q3 1.41E-Q2 5.0000 8.361E+02 
Kr-85 7.8769E-02 9,621.236 19,242.472 O.OOE+OO 7.58E+02 1.52E+03 7.0000 9.401E+01 
Np-237 1.1484E-06 9,621.236 19,242.472 O.OOE+OO 1.10E-02 2.21E-02 11.0000 1.066E+01 
Pa-231 3.2396E-Q8 9,621.236 19,242.472 O.OOE+OO 3.12E-04 6.23E-04 
Pb-210 2.4409E-13 9,621.236 19,242.472 O.OOE+OO 2.35E-09 4.70E-09 
Pm-147 1.6331E-02 9,621.236 19,242.472 O.OOE+OO 1.57E+02 3.14E+02 
Pu-238 3.1947E-04 9,621.238 19,242.472 O.OOE+OO 3.07E+OO 6.15E+OO 
Pu-239 6.6789E-04 9,621.236 19,242.472 O.OOE+OO 6.43E+OO 1.29E+01 
Pu-240 8.6922E-05 9,621.236 19,242.472 O.OOE+OO 8.36E-01 1.67E+OO 
Pu-241 1.1567E-Q3 9,621.236 19,242.472 O.OOE+OO 1.11E+01 2.23E+01 
Pu-242 1.9717E-Q9 9,621.236 19,242.472 O.OOE+OO 1.90E-05 3.79E-05 
Ra-226 8.6190E-13 9,621.236 19,242.472 O.OOE+OO 8.29E-Q9 1.66E-Q8 
Ra-228 8.1498E-12 9,621236 19,242.472 O.OOE+OO 7.84E-DB 1.57E-Q7 
RU-106 1.7770E-07 9,621.236 19,242.472 O.OOE+OO 1.71E-03 3.42E-03 
89079 1.3225E-Q5 9,621.236 19,242.472 O.OOE+OO 1.27E-01 2.54E-01 
8n-126 1.1493E-Q5 9,621.236 19,242.472 O.OOE+OO 1.11E-01 2.21E-01 
8r-90 1.7321E+OO 9,621.236 19,242.472 O.OOE+OO 1.67E+04 3.33E+04 
Te-99 4.6656E-04 9,621.236 19,242.472 O.OOE+OO 4.49E+OO 8.98E+OO 
Th-229 1.0110E-11 9,621.236 19,242.472 O.OOE+OO 9.73E-DB 1.95E-Q7 
Th-230 1.1466E-10 9,621.236 19,242.472 O.OOE+OO 1.10E-Q6 2.21E-06 
Th-232 8.3245E-12 9,621.236 19,242.472 O.OOE+OO 8.01E-DB 1.5OE-07 
TI-2DB 2.3860E-Q8 9,621.236 19,242.472 O.OOE+OO 2.30E-04 4.59E-04 
U-232 6.4576E-Q8 9,621.236 19,242.472 O.OOE+OO 6.21E-04 1.24E-03 Thermal Power 
U-233 3.1082E-09 9,621.236 19,242.472 O.OOE+OO 2.99E-05 5.98E-Q5 Nominal Heat Bounding 
U-234 3.7587E-Q7 9,621.236 19,242.472 O.OOE+OO 3.62E-03 7.23E-Q3 Output Heat Output 
U-235 -2.7761 E-06 9,621.236 0.000 2.28E-01 2.02E-01 2.28E-Q1 /Watts\ (Watts) 
U-236 1.6190E-05 9,621.236 19,242.472 O.OOE+OO 1.58E-01 3.12E-01 2.39E+02 4.77E+02 
U-238 -2.8547E-Q9 9,621.236 0.000 1.57E-01 1.57E-01 1.57E-01 Total Total 
Y-90 1.7321E+OO 9,621.236 19,242.472 O.OOE+OO 1.67E+04 3.33E+04 
Other Radionuelides 1.95E+04 3.90E+04 

UJ. TemobIte·~.~I'V ••1kmul iandC~ 
Template Selection Summary 

From SFD Used Basis for Parameter Differences:
 
Reactor Moderator: LIGHT WATER LIGHT WATER This Template was used for the following reasons:
 

Fuel Cladding: SST (304L) SST This fuel matches Pathfinder Template on all but one parameter (enrichment) making Pathfinder a
 

BOL HM CoDstltuents: U02 U reasonable matd'l. 
BOl Enrichment "I.: 18.49024597 60 to 100 

Bumup Summary (MWd)< Basis for burnup used in estimate: 
FromSFD Estimated 

Nomlnal:1 297.3441 9,621.236 Nominal bumup calculated from the heavy f1l9ta1 mass destroyed. 
Bounding:1 623.2781 19,242.472 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl
 
BumuD MUItlDIIer
 Given BumUD Estimated EOL HMlGlven EOL HM 

Nominal: 0.36 32.36 I 1.001
 
Bounding: 0.72
 30.87 ,

Reactor shutdown, core removal. storage, shipping or other date confirmmg that Irradiation ceased for fuel. 

~otal bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdlMT). 
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Fuel Radionuclide Inventory Worksheet 
1. Fuel and Template Infonualinn Estimated 

Fuel Namo: PEACH BOTTOM (ASSEMBLY) 1Fuel decay start date: 1976 Canister usage: 
SNFIDf/: 385 Estimates as of: 2010 lS"x15' 

Fuel Units & Oeser: 2· 7 X 7 ROO ARRAY Template: PWR (Ughl Water, Zirc. 0 to 5°to, U) 1.00 
Heavy Metal Mas,: BOl=288.34kg : EOl=285.31kg 2Template Sumup(MWd): 61.92 
ROD Storage SIlO: INEEl Template BOl Heavy Metal Mass (MT): 0.00176911
 

Template lle<:ay Time' 25 years
 

n. Estimates m x. x. b y. y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 6.6376E-l0 2,955.434 5,762.773 O.ooE+OO 1.96E-06 3.83E-06 Avg. MeJ
 
Am-241 1.3144E-Ol 2,955.434 5,762.773 O.ooE-KlO 3.SSE-Kl2 7.57E-Kl2
 0.0150 3.919E+14 
Am-242m 3.0039E-04 2,955.434 5,762.773 O.ooE+OO S.SSE-Ol 1.73E+OO 0.0250 7.937E+13 
Am-243 6.2629E-04 2,955.434 5,762.773 O.ooE+OO 1.85E+OO 3.61E+OO 0.0375 7.682E+13 
C-14 4.7965E-D5 2,955.434 5,762.773 O.ooE-KlO 1.42E-Ol 2.76E-Ol 0.0575 8.380E+13 
CI-36 8.0297E-07 2,955.434 5,762.773 O.ooE+OO 2.37E-03 4.63E-Q3 0.0850 4.440E+13 
Cm-243 3.1993E-04 2,955.434 5,762.773 O.ooE+OO 9.46E-Ol 1.84E+OO 0.1250 3.244E+13 
Cm-244 7.1SS1E-Q2 2,955.434 5,762.773 O.ooE+OO 2.12E-Kl2 4.14E-Kl2 0.2250 3.812E+13 
Co-OO 9.5220E-Q3 2,955.434 5,762.773 O.ooE+OO 2.81E-Kll 5.49E-Kll 0.3750 1.635E+13 
Cs-l34 1.1662E-Q3 2,955.434 5,762.773 O.ooE+OO 3.45E+OO 6.72E+OO 0.5750 3.758E+14 
Cs-l35 1.4433E-Q5 2,955.434 5,762.773 O.ooE-KlO 4.27E-02 8.32E-02 0.8500 7.418E+12 
CS-137 1.7603E+OO 2,955.434 5,762.773 O.ooE+OO 5.20E-Kl3 1.01 E-Kl4 1.2500 1.002E+13 
EU-I54 4.5203E-Q2 2,955.434 5,762.773 O.ooE+OO 1.34E-Kl2 2.60E-Kl2 1.7500 2.196E+ll 
EU-155 7.1479E-03 2,955.434 5,762.773 O.ooE+OO 2.11E-Kll 4.12E-Kll 2.2500 4.055E+07 
Fe-55 6.1919E-Q4 2,955.434 5,762.773 O.ooE+OO 1.83E+OO 3.57E+OO 2.7500 4.558E+07 
H-3 3.6366E-Q2 2,955.434 5,762.773 O.ooE+OO 1.OSE-Kl2 2.10E-Kl2 3.5000 5.974E+06 
1-129 9.S2SSE-Q7 2,955.434 5,762.773 O.ooE+OO 2.90E-Q3 5.66E-Q3 5.0000 2.553E+06 
Kr-SS 5.3644E-Q2 2,955.434 5,762.773 O.ooE+OO 1.59E-Kl2 3.10E-Kl2 7.0000 2.943E+05 
Np-237 1.0546E-05 2,955.434 5,762.773 O.ooE+OO 3.12E-02 6.OSE-Q2 11.0000 3.380E+04 
Pa-231 1.1370E-09 2,955.434 5,762.773 O.ooE+OO 3.36E-06 6.55E-06 
Pb-21 0 3.3624E-ll 2,955.434 5,762.773 O.ooE+OO 9.94E-OS 1.94E-Q7 
Pm-147 5.1211E-03 2,955.434 5,762.773 O.ooE+OO 1.51 E-Kll 2.95E-Kll
 
PU-238 8.0669E-Q2 2,955.434 5,762.773 O.ooE+OO 2.38E-Kl2 4.65E-Kl2
 
Pu·239 1.1626E-Q2 2,955.434 5,762.773 O.ooE+OO 3.44E-Kll 6.70E-Kll
 
PU-240 1.5097E-02 2,955.434 5,762.773 O.ooE+OO 4.46E-Kll 8.70E-Kll
 
PU-241 1.4567E+OO 2,955.434 5,762.773 O.ooE+OO 4.31E-Kl3 8.39E-Kl3
 
Pu-242 6.4260E-D5 2,955.434 5,762.773 o.OOE+OO 1.90E-Ql 3.70E-Ql
 
Ra-226 1.1392E-l0 2,955.434 5,762.773 O.ooE+OO 3.37E-Q7 6.57E-Q7
 
Ra-228 5.1841E·12 2,955.434 5,762.773 O.ooE+OO 1.53E-OS 2.99E-Q8
 
RU-l06 5.9012E-Q7 2,955.434 5,762.773 O.ooE+OO 1.74E-Q3 3.40E-Q3
 
Se-79 1.2379E-Q5 2,955.434 5,762.773 O.ooE+OO 3.66E-Q2 7.13E-Q2
 
Sn-126 2.5210E-05 2,955.434 5,762.773 O.ooE+OO 7.45E-02 1.45E-Ql
 
Sr-90 1.1630E+OO 2,955.434 5,762.773 O.ooE+OO 3.44E-Kl3 6.70E-Kl3
 
Tc-99 3.9357E-Q4 2,955.434 5,762.773 O.ooE+OO 1.16E+OO 2.27E+OO
 
Th-229 8.5691E-ll 2,955.434 5,762.773 O.ooE+OO 2.53E-Q7 4.94E-Q7
 
Th-230 1.4493E-Q8 2,955.434 5,762.773 O.ooE+OO 4.28E-05 8.35E-D5
 
Th-232 52923E-12 2,955.434 5,762.m O.ooE+OO 1.56E-Q8 3.05E-Q8
 
n-2OS 1.9202E-07 2,955.434 5,762.773 O.ooE+OO 5.68E-Q4 1.11E-Q3
 

U-232 5.2083E-07 2.955.434 5,762.773 O.ooE+OO 1.54E-Q3 3.ooE-Q3
 Thennal Power
 
U-233 2.4366E-Q8 2,955.434 5,762.773 O.ooE+OO 7.21E-D5 1.41E-Q4
 Nominal Heat Bounding 
U-234 4.7012E-Q5 2,955.434 5,762.773 O.ooE+OO 1.39E-Ol 2.71E-Ql Output Heat Output 
U-235 -1.4492E-06 2,955.434 0.000 1.51E-02 1.09E-Q2 1.51E-Q2 /Wattsl /Wattsl 
U-236 7.5759E-06 2,955.434 5,762.773 O.ooE+OO 2.24E-Q2 4.37E-Q2 8.10E+01 1.58E+02 
U-238 -2.6129E-Q7 2,955.434 0.000 9.46E-Q2 9.38E-Q2 9.46E-Q2 Total Total
 
Y-90 1.1631E+OO 2,955.434 5,762.773 O.ooE+OO 3.44E-Kl3 6.70E-Kl3
 
Other Radionuclides 4.99E-Kl3 9.74E-Kl3
 

m. Template Selection S!mmIarv. ~P~.ndCI!ecb 
Template Selection Summary 

From SFD Used Basis for Parameter Differences: 
Reactor Moderator. LlGHTWATEA LJGHTWATER 

Fuel Cladding: ZIRC-2 ZIRC 
BOl HM Constltuento: U02 U 

BOl Enrichment %: 2.429812544 0105 

Bumup Summary (MWd) Basis for burnup used in estimate: 
FromSFD I Estimated 

Nomlnal:1 2,955.4341 2,881.387 Nominal bumup taken <lreCI~ hom SFO (converted to MWd). 
Bounding: 3.431.187 5,762.773 Bounding bumup assumed 10 b& twice nominal bumup. 

Checks 

Estimated Bumup! 
BumuD MuttiDlier Given BumuD Estimated EOl HMtGlven EOl HM 

Nomlnal:1 0.29 0.97 1 1.001 
Bounding: 0.57 1.68,

Reactor shutdown. core removal, storage, shipping or other date confil'!1'IIng that Irradiation CGased for fuel.
 

~otaJ bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdlMT).
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I 
I Fuel Radionuclide Inventory Worksheet 

I. Fuel and TempiateWormation Estimated 
Fuel Name: PEACH BOTTOM RODS , Fuel decay start date: 1976 Canister usage: 

SNFID#: 386 Estimates as of: 2010 HIC 
Fuel Units & Oeser: 20 ~ ROD Template: PWR (Ught Water. Zirc, 0105%, U) 0.57 
Heavy Metal Mass: BOl=79.00k9 ; EOl=71.12k9 'Templste Bumup(MWd): 61.92
 
ROD Storage Site: INEEL Template BOL Heavy Metal Mass (MT): 0.00176911
 

Template Decay Time· 25 years 

n.&timates m Xo X. b Yo Y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 6.6376E-l0 7,493.507 14,987.015 O.OOE+OO 4.97E-OB 9.95E-OB Avg.MeV 
Am-241 1.3144E-Ol 7,493.507 14.987.015 O.OOE+OO 9.85E+02 1.97E+03 0.0150 1.019E+15 
Am-242m 3.0039E-04 7,493.507 14,987.015 O.OOE+OO 2.25E+OO 4.50E+OO 0.0250 2.064E+14 
Am-243 6.2629E-04 7,493.507 14,987.015 O.OOE+OO 4.69E+OO 9.39E+OO 0.0375 1.998E+14 
C-14 4.7965E-05 7,493.507 14,987.015 O.OOE+OO 3.59E-Ol 7.19E-Ol 0.0575 2.179E+14 
CI-36 8.0297E-07 7,493.507 14,987.015 O.OOE+OO 6.02E-03 1.20E-02 0.0850 1.1S5E+14 
Cm-243 3.1993E-04 7,493.507 14,987.015 O.OOE+OO 2.40E+OO 4.79E+OO 0.1250 8.435E+13 
Cm-244 7.1851E-Q2 7,493.507 14,987.015 O.OOE+OO 5.38E+02 1.08E+03 0.2250 9.913E+13 
Co-6O 9.5220E-03 7,493.507 14,987.015 O.OOE+OO 7.14E+Ol 1.43E+02 0.3750 4.253E+13 
Cs-l34 1.1662E-03 7,493.507 14,987.015 O.OOE+OO 8.74E+OO 1.75E+Ol 0.5750 9.774E+14 
Cs-135 1.4433E-05 7,493.507 14,987.015 O.OOE+OO 1.08E-Q1 2.16E-Q1 0.8500 1.929E+13 
Cs-137 1.7603E+OO 7,493.507 14,987.015 O.OOE+OO 1.32E+04 2.64E+04 1.2500 2.806E+13 
EU-154 4.5203E-02 7,493.507 14,987.015 O.OOE+OO 3.39E+02 6.77E+02 1.7500 5.710E+11 
Eu-155 7.1479E-03 7,493.507 14,987.015 O.OOE+OO 5.36E+01 1.07E+02 2.2500 1.055E+08 
Fe-55 6.1919E-04 7,493.507 14,987.015 O.OOE+OO 4.64E+OO 9.28E+OO 2.7500 1.185E+08 
H-3 3.6386E-02 7,493.507 14,987.015 O.OOE+OO 2.73E+02 5.45E+02 3.5000 1.553E+07 
1-129 9.8288E-07 7,493.507 14,987.015 O.OOE+OO 7.37E-03 1.47E-02 5.0000 6.638E+06 
Kr-85 5.3644E-02 7,493.507 14,987.015 O.OOE+OO 4.03E+02 8.07E+02 7.0000 7.653E+05 
Np-237 1.0546E-05 7,493.507 14,987.015 O.OOE+OO 7.90E-02 1.58E-01 11.0000 8.790E+04 
Pa-231 1.1370E-Q9 7,493.507 14,987.015 O.OOE+OO 8.52E-OB 1.70E-05 
Pb-21 0 3.3624E-11 7,493.507 14,987.015 O.OOE+OO 2.52E-07 5.04E-07 
Pm-147 5.1211E-03 7,493.507 14,987.015 O.OOE+OO 3.64E+Ol 7.88E+01 
Pu-236 8.0669E-02 7,493.507 14,987.015 O.OOE+OO 6.04E+02 1.21E+03 
Pu-239 1.1626E-02 7,493.507 14,987.015 O.OOE+OO 8.71E+Ol 1.74E+02 
Pu-240 1.5097E-Q2 7,493.507 14,987.015 O.OOE+OO 1.13E+02 2.26E+02 
Pu-241 1.4567E+OO 7,493.507 14,987.015 O.OOE+OO 1.09E+04 2.18E+04 
Pu-242 6.4260E-Q5 7,493.507 14,987.015 O.OOE+OO 4.82E-Ol 9.63E-Ol 
Ra-226 1.1392E-l0 7,493.507 14,987.015 O.OOE+OO 8.54E-07 1.71E-Q6 
Ra-228 5.1641E-12 7,493.507 14,987.015 O.OOE+OO 3.88E-Q8 7.77E-Q8 
Ru-1OB 5.9012E-Q7 7,493.507 14,987.015 O.OOE+OO 4.42E-03 8.64E-03 
5e-79 1.2379E-Q5 7,493.507 14,987.015 O.OOE+OO 9.28E-02 1.88E-Ql 
5n-126 2.5210E-Q5 7,493.507 14,987.015 O.OOE+OO 1.89E-Ol 3.78E-Ql 
5r-90 1.1630E+OO 7,493.507 14,987.015 O.OOE+OO 8.71E+03 1.74E+04 
Te-99 3.9357E-04 7,493.507 14,987.015 O.OOE+OO 2.95E+OO 5.90E+OO 
Th-229 8.5691E-ll 7,493.507 14,987.015 O.OOE+OO 6.42E-Q7 1.28E-Q6 
Th-230 1.4493E-Q8 7,493.507 14,987.015 O.OOE+OO 1.09E-Q4 2.17E-04 
Th-232 5.2923E-12 7,493.507 14,987.015 O.OOE+OO 3.97E-Q8 7.93E-08 
Tl-208 1.9202E-Q7 7,493.507 14,987.015 O.OOE+OO 1.44E-Q3 2.88E-03 
U-232 5.2083E-07 7,493.507 14,987.015 O.OOE+OO 3.90E-Q3 7.81E-03 Thermal Power 
U-233 2.4386E-08 7,493.507 14,987.015 O.OOE+OO 1.83E-Q4 3.65E-Q4 Nominal Heat Bounding 
U-234 4.7012E-05 7,493.507 14,987.015 O.OOE+OO 3.52E-Ql 7.05E-Q1 Oulput HeatOulpul 
U-235 -1.4492E-OB 7,493.507 0.000 4.15E-Q3 O.OOE+OO 4.15E-03 (Wattsl /Wattsl 
U-236 7.5759E-Q6 7,493.507 14,987.015 O.OOE+OO 5.68E-02 1.14E-Ql 2.05E+02 4.11E+02 
U-238 -2.6129E-07 7,493.507 0.000 2.59E-Q2 2.39E-02 2.59E-02 Total Total 
Y-90 1.1631E+OO 7,493.507 14,987.015 O.OOE+OO 8.72E+03 1.74E+04 
Other Radianuelides 1.27E+04 2.53E+04 

.ndChetks .'W........-"'~$unnIlary,.,umn i
 
Template selection Summarv 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: UGHTWATER UGHTWATER 

Fuel Cladding: ZIRG-2 ZIRC 
SOL HM Constituenls: 002 U 

BOL Enrichment "I.: 2.43 Ot05 

Bumup Summary (MWd)' Basis for bumup used in estimate: 
From SFD Estimated 

Nomlnal:1 809.7501 7,493.507 Nominal bumup calculated from the heavy metal mass destroyed. 
Boundlng:1 940.1001 14.987.015 Bounding bumup assumed to be twice nominal bUmup. 

Checks 

Estimated Bumupl 
BumuD Multioller Given Bumup Estimated EOL HMlGiven EOL HM 

Nominal: 2.71 9.25 I 1.051 
Bounding: 5.42 15.94 ,

Reactor shutdown, core removal, storage, shiPping or other date conflnmng that Irradiation ceased for fuel. 

~otal bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdlMT). 
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and Te&ljlIate InfonllBtion Estimated 

Fuel Name: PEACH BOnOM UNIT I CORE I 1Fud decay start date: 1969 Canister usage: 
SNF 10 ~}: 169 Estimates as of: 2010 18"x15' 

Fuel Units & Deser: 2 . ELEMENT Template: FSV (Graphite. Graphite, 60 to 100%, Th & U) 0.15 
Heavy Metal Mast): BOl--4.28kg ; EOL=3.44kg 'Te,"plate Bumup(MWd): 1270.275 
ROD Storage Silo: INEEl Template BOl Heavy Metal Mass (MT): 0.012702752 

-emplate Decay Time' 35 years 
ll. EstiImtes m Xn x. b Yn Y. Gamma Sources 

Photon Total
 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec
 

Radionuclide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding)
 

Ac·227 3.8818E-OG 793.653 1,587.306 O.OOE+OO 3.08E-03 6.16E-03 Avg.MeV
 
Am-241 3.1387E-03 793.653 1,587.306 O.OOE+OO 2.49E+OO 4.98E-+OO 0.0150 1.114E+14
 

Am-242m 2.3971E-OG 793.653 1,587.306 O.OOE+OO 1.00E-D3 3.80E-03 0.0250 2.282E+13
 
Am-243 4.6069E-05 793.653 1,587.306 O.OOE+OO 3.88E-D2 7.31E-02 0.0375 1.989E+13
 
C-14 2.3121E-D5 793.653 1,587.306 O.OOE+OO 1.84E-02 3.67E-02 0.0575 2.139E+13
 
CI-38 1,0887E-OG 793.653 1,587.306 O.OOE+OO 8,47E-04 1.69E-03 0.0850 1.291E+13
 

Cm-243 2.5357E-D5 793.653 . 1,587.306 O.OOE+OO 2.01E-02 4.02E-02 0.1250 8.713E+12
 
Cm-244 6.4458E-03 793.653 1,587.306 O.OOE-+OO 5.12E-+OO 1.02E+01 0.2250 1.120E+13
 
Co-GO 4.5014E-04 793,653 1,587.306 O.OOE-+oo 3,57E-01 7.15E-D1 0.3750 4.844E+12
 
Cs-134 3.8088E-05 793.653 1,587.306 O.OOE+OO 3.02E-02 6.05E-02 0.5750 7.862E+13
 
Cs-135 2.4711E-D5 793,653 1,587.306 O.OOE+OO 1.96E-02 3.92E-02 0.8500 1.242E+12
 
Cs-137 1,3273E+OO 793,653 1,587.306 O.OOE+OO 1.05E+03 2.11E+03 1.2500 8.009E+l1
 
Eu-154 1.5705E-D2 793.653 1,587.306 O.OOE+OO 1.25E+01 2,49E+01 1.7500 3.804E+l0
 
Eu-155 1.0415E-D3 793.653 1,587,306 O.OOE+OO 8.27E-D1 1.65E+OO 2.2500 2.803E+06
 

Fe-55 4,4707E-oB 793.653 1,587.306 O.OOE-+OO 3.55E-05 7.10E-05 2.7500 3.318E+l0
 
H-3 3.0094E-D3 793.653 1,587.306 O.OOE-+OO 3.10E+OO 6.21E+OO 3.5000 1.585E+05
 
1-129 1.0092E-OG 793.653 1,587,306 O.OOE-+OO 8.01E-04 1.60E-D3 5.0000 6.757E+04
 

Kr-85 3.9519E-02 793.653 1,587.306 O,OOE-+OO 3.14E+01 6.27E+01 7.0000 7.766E+03
 
Np-237 1.2541E-05 793,653 1,587.306 O.OOE+OO 9.95E-03 1.99E-D2 11.0000 8.905E+02
 
Pa-231 4.7376E-OG 793.653 1,587.306 O.OOE+OO 3.76E-03 7.52E-D3 
Pb-21 0 1.4194E-09 793.653 1,587.306 O.OOE+OO 1.13E-OG 2.25E-06 
Pm-147 1.5146E-Q4 793.653 1,587.306 O.OOE+OO 1.20E-D1 2.40E-01 
Pu-238 1.6248E-D1 793.653 1,587.306 O.OOE+OO 1.29E+02 2.58E+02 
Pu-239 1.3580E-Q4 793.653 1,587.306 O,OOE+OO 1.08E-D1 2,16E-01 
Pu-240 2.7136E-Q4 793.653 1,587.306 O.OOE+OO 2.15E-D1 4.31E-D1 
Pu-241 1.9342E-02 793.653 1,587,306 O.OOE+OO 1.54E+01 3.07E+01 
Pu-242 3.8888E-06 793,653 1,587.306 O,OOE+OO 3,08E-03 6.17E-03 
Ra-226 2.7923E-D9 793,653 1,587.306 O.OOE-+OO 2.22E-06 4.43E-OG 
Ra-228 9.1791E-D7 793.653 1,587.306 O,OOE-+OO 7,29E-Q4 1.46E-D3 
Ru-1OG 3.5205E-11 793,653 1,587.306 O.OOE-+OO 2.79E-08 5.59E-oB 
Se-79 2.1082E-05 793.653 1,587.306 O.OOE-+OO 1.67E-D2 3.35E-D2 
Sn-126 2.2192E-05 793.653 1,587,306 O.OOE-+OO 1.76E-02 3,52E-D2 
Sr-OO 1.2667E-+OO 793.653 1,587.306 O.OOE+OO 1.01E+03 2.01E+03 
Tc-99 3.3331E-Q4 793.653 1,587,306 O.OOE+OO 2.65E-D1 5.29E-D1 
Th-229 l.OG12E-05 793,653 1,587.306 O.OOE+OO 8.42E-D3 1.88E-D2 
Th-23O 1.8878E-D7 793.653 1,587.306 O.OOE+OO 1.50E-Q4 3.00E-Q4 
Th-232 -6.9673E-oB 793.653 0.000 4.23E-Q4 3.88E-Q4 4.23E-Q4 
T1-208 5.9530E-Q4 793.653 1,587.306 O.OOE+OO 4.72E-D1 9.45E-D1 
U-232 1.6115E-D3 793.653 1,587.306 O.OOE-+OO 1.28E-+OO 2.56E-+OO Thermal Power 
U-233 2.0602E-03 793.653 1,587.306 O.OOE+OO 1.64E+OO 3.27E+OO Nominal Heat Bounding 
U-234 2.8939E-Q4 793.653 1,587.306 O.OOE+OO 2.3OE-D1 4.59E-D1 Output Heat Output
 
U-235 -1.7343E-06 793.653 0.000 8.46E-04 O.OOE+OO 8.46E-Q4 /Watts) /Wattsl
 
U-236 8.6281E-06 793.653 1,587.306 O.OOE+OO 6.85E-03 1.37E-D2 1.69E+01 3.38E+01
 

U-238 -5.6065E-D9 793.653 0.000 8.41E-OG 3.96E-06 8.41E-06 Total Total
 
Y-OO 1.2667E-+OO 793.653 1,587.306 O.OOE+OO 1.01E+03 2.01E+03 
Other Radionuclides 1.01E+03 2.02E+03 

ID. TemoIate!'ielection Sumn1arv, ~ ,"""~ 
Template Selection Summary 

FromSFD Used Basis for Paramet,er Differences: 
Reactor Moderator: GRAPHITE GRAPHITE 

Fuel aaddln9: VROlYTIC CARBON IN GRAPHITE 
BOl HM Constituents: ThC2-UC2 ThandU 

BOl Enrichment %: 93.1526 60 to 100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
From SFD Estlmated 

Nominal:1 I 793.653 Nominal bumup calculaled from the heavy metal mass destroyed. 
Boundlng:1 131.6551 1,587.306 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estlmated Bumupl 
BumUD MultlDlIer Given Bumup E!OIImated EOl HMiGiven EOl HM 

Nominal: 1.86 I 1.071 
Bounding: 3.71 12.06,

Reactor shutdown. core removal. storage, shIpping or other date conflfTmng that Irradiation ceased for fuel. 

2Total bumup for all fuel associated \'Vith this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd'MT). 
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and T""",lat. Jnf~1l Estimated 

Fuel Name: PEACH BOTTOM UNIT I CORE I 1FueI decay start date: 1969 Canister usage: 
SNFID#: 170 Estimates as of: 2010 18"x15' 

Fuel Units & Oeser: 814 - ELEMENT Template: FSV (Graphite, Graphite. 60 to l()()'}o, Th & U) 62.62 
Heavy Metal Mass: B01.=1707.371<9 ; EOl=1646.48k9 'Templala Bumup(MWd): 1270.275 
ROD Storage Site: INEEL Templata BOl Heavy Metal Mass (MT): 0.012702752 

Template Decay Time" 35 years 
n.Estimates m xn x. b Yn Y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Inventorias(Ci) Inventories(Ci) Group (bounding) 
Ac-227 3.8818E-06 57,582.590 115,165.180 O.ooE..oo 2.24E-01 4.47E-01 AV9· MeV 
Am-241 3.1387E-1l3 57,582.590 115,165.180 O.ooE..oo 1.81E+02 3.61E+02 0.0150 8.081E+15 
Am-242m 2.3971 E-1l6 57,582.590 115,165.180 O.ooE..oo 1.38E-01 2.76E-01 0.0250 1.656E+15 
Am-243 4.6069E-05 57,582.590 115,165.180 O.ooE..oo 2.65E..oo 5.31E..oo 0.0375 1.443E+15 
C-14 2.3121E-1l5 57,582.590 115,165.180 O.ooE..oo 1.33E..oo 2.88E..oo 0.0575 1.552E+15 
CI-38 1.0667E-1l6 57,582.590 115,165.180 O.ooE..oo 6.14E-02 1.23E-01 0.0850 9.370E+14 
Cm-243 2.5357E-1l5 57,582.590 115,165.180 O.ooE..oo l.46E..oo 2.92E..oo 0.1250 6.321E+14 
Cm·244 6.4458E-1l3 57,582.590 115,165.180 O.ooE..oo 3.71E+02 7.42E+02 0.2250 8.129E+14 
Co-6O 4.5014E-1l4 57,582.590 115,165.180 O.ooE..oo 2.59E+01 5.18E+01 0.3750 3.514E+14 
Cs-134 3.8088E-1l5 57,582.590 115,165.180 O.ooE..oo 2.19E..oo 4.39E..oo 0.5750 5.704E+15 
Cs-135 2.4711E-1l5 57,582.590 115,165.180 O.ooE..oo 1.42E..oo 2.85E..oo 0.8500 9.013E+13 
Cs-137 1.3273E..oo 57,582.590 115,165.180 O.ooE..oo 7.64E+04 1.53E+05 1.2500 5.811E+13 
EU-154 1.5705E-02 57,582.590 115,165.180 O.ooE..oo 9.04E+02 1.81E+03 1.7500 2.760E+12 
Eu-155 1.0415E-1l3 57,582.590 115,165.180 O.ooE..oo 6.ooE+01 1.20E+02 2.2500 2.034E+08 
Fe-55 4.4707E-1l8 57,582.590 115,165.180 O.ooE..oo 2.57E-1l3 5.15E-03 2.7500 2.407E+12 
H-3 3.9094E-1l3 57,582.590 115,165.180 O.ooE..oo 2.25E+02 4.50E+02 3.5000 1.150E+07 
1-129 1.oo92E-1l6 57,582.590 115,165.180 O.ooE..oo 5.81E-1l2 1.16E-Ol 5.0000 4.903E+06 
Kr-85 3.9519E-02 57,582.590 115,165.180 O.ooE..oo 2.28E+03 4.55E+03 7.0000 5.63SE+OS 
Np-237 1.2541E-1l5 57,582.590 115,165.180 O.ooE..oo 7.22E-1l1 1.44E..oo 11.0000 6.4G1E+04 
Pa-231 4.7376E-06 57,582.590 115,165.180 O.ooE..oo 2.73E-1l1 5.46E-01 
Pb-21 0 1.4194E-1l9 57,582.590 115,165.180 O.ooE..oo 8.17E-1l5 1.63E-04 
Pm-147 1.5146E-1l4 57,582.590 115,165.180 O.ooE..oo 8.72E..oo 1.74E+01 
Pu-238 1.6248E-01 57,582.590 115,165.180 O.ooE..oo 9.36E+03 1.87E+04 
Pu-239 1.3580E-04 57,582.590 115,165.180 O.ooE..oo 7.82E..oo 1.56E+01 
Pu·240 2.7138E-04 57,582.590 115,165.180 O.ooE..oo 1.56E+01 3.13E+01 
Pu-241 1.9342E-02 57,582.590 115,165.180 O.ooE..oo 1.11E+03 2.23E+03 
Pu-242 3.8866E-06 57,582.590 115,165.180 O.ooE..oo 2.24E-1l1 4.46E-1l1 
Ra-226 2.7923E-09 57,582.590 115,165.180 O.ooE..oo 1.61 E-1l4 3.22E-1l4 
Ra-228 9.1791E-1l7 57,582.590 115,165.180 O.ooE..oo 5.29E-02 1.06E-1l1 
Ru-106 3.5205E-11 57,582.590 115,165.180 O.ooE..oo 2.03E-06 4.05E-1l6 
Se-79 2.1062E-05 57,582.590 115,165.180 O.ooE..oo 1.21E..oo 2.43E..oo 
Sn-126 2.2192E-1l5 57,582.590 115,165.180 O.ooE..oo 1.28E..oo 2.56E..oo 
Sr-90 1.2667E..oo 57,582.590 115,165.180 O.ooE..oo 7.29E+04 1.46E+05 
Tc-99 3.3331E-04 57,582.590 115,165.180 O.ooE..oo 1.92E+01 3.84E+01 
Th-229 1.0612E-1l5 57,582.590 115,165.180 O.ooE..oo 6.11E-01 1.22E..oo 
Th-230 1.8878E-1l7 57,582.590 115,165.180 O.ooE..oo 1.09E-02 2.17E-02 
Th-232 -6.9673E-1l8 57,582.590 0.000 1.69E-1l1 1.65E-01 1.69E-1l1 
TI-206 5.9530E-1l4 57,582.590 115,165.180 O.ooE..oo 3.43E+01 6.86E+01 
U-232 1.6115E-1l3 57,582.590 115,165.180 O.ooE..oo 9.28E+01 1.86E+02 Thermal Power 
U-233 2.0602E-1l3 57,582.590 115,165.180 O.ooE..oo 1.19E+02 2.37E+02 Nominal Heat Bounding 
U-234 2.8939E-1l4 57,582.590 115,165.180 O.ooE..oo 1.67E+01 3.33E+01 Output Heat Output 
U-235 -1.7343E-1l6 57,582.590 0.000 3.38E-1l1 2.38E-01 3.38E-01 /Wattsl /Wattsl 
U-236 8.6281 E-1l6 57,582.590 115,165.180 O.ooE..oo 4.97E-1l1 9.94E-01 1.23E+03 2.45E+03 
U-238 -5.6065E-1l9 57,582.590 0.000 3.36E-1l3 3.04E-03 3.38E-OO Total Total 
V-90 1.2667E..oo 57,582.590 115,165.180 O.ooE..oo 7.29E+04 1.46E+05 
Other RadiOnuclides 7.33E+04 1.47E+05 
m.T~te Sele<tlO1lSumma andClrecb 
Template selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor _amr: GRAPHITE GRAPHITE 

Fuel Cladding: YROlYTIC CARBON IN GRAPHITE 
BOL HM Constituents: ThC2-UC2 Th and U 

BOl Enrichment %: 93.1525882 60 to 100 

Bumup Summary (MWd)< Basis for burnup used in estimate: 
FromSFD Estimated 

Nomlnal:1 I 57.582.590 Nominal bumup calculated from the heavy metal mass destroyed. 
Bounding: 52.578.305 115.165.180 Bounding bumup assumed 10 be twice nominal bumup. 

Checks 

Estimated Bumupl 
BumuD MultiDlier Given Bumup Estimated EOl HMlGlven EOl HM 

Nominal: 0.34 I 1.001 
Bounding: 0.67 2.19 ,

Reactor shutdo'Nl'l, core removal, storage, shiPPing or other date confirming that lnadiation ceased for fuel.
 

2Total bumup for all fuel associated with this woOO>heet must be divided by SOL heavy metal mass to get specific bumup values (MWd'MT).
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I Fuel Radionuclide Inventory Worksheet 
I. FuelandT~Infcl'lll8tion Estimated 

Fuel Nama: PEACH SODOM UNIT I CORE I (PTE-l) 1Fuel decay start date: 1969 Canister usage: 
SNF ID (!: 1085 Estimates as of: 2010 18"x15' 

Fuel Unlt9 & llescr: 1 . ELEMENT Template: FSV (Graphita, Graphite, 60 to 100%, Th & U) 0,08 
Heavy Metal Mas.: SO["'2.25k9 : EO["'2.25k9 'Template Bumup(MWd): 1270,275 
ROD Storage Silo: INEEl Template BOl Heavy Metal Mass (MT): 0,012702752 

Template Decay Time" 35 years 

n. Estimates m x" Xb b Y" Yb Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 3,SS18E-06 42,833 85.267 O.OOE-tOO 1,65E-04 3,31E-04 Avg. MeV 
Am-241 3.1387E-03 42.633 85.267 O.OOE-tOO 1.34E-Ol 2.SSE.ol 0.0150 5.983E+12 
Am-242m 2.3971E-06 42,833 85,267 O,OOE-tOO 1.02E-04 2,04E-04 0.0250 1,226E+12 
Am-243 4,6069E-OS 42,833 85,267 O,OOE-tOO 1.96E.o3 3,93E-03 0,0375 1.068E+12 
C-14 2,3121E-05 42,633 85.267 O,OOE-tOO 9,SSE-Q4 1.97E-03 0.0575 1.149E+12 
CI-36 1,0887E-06 42.633 85,267 O.OOE-tOO 4,55E-05
 9.10E-OS 0,0850 6.938E+11 
Cm-243 2.5357E.o5 42.833 85.267 O.OOE-tOO 1,08E-03
 2.16E-03 0,1250 4.680E+11 
Cm-244 6.4458E-03 42.833 85.267 O.OOE-tOO 2.75E-Ol
 5.50E-Ol 0.2250 6.018E+11 
Co-50 4,5014E-04 42,833 85.267 O,OOE-tOO 1.92E-02
 3,84E.o2 0,3750 2.602E+l1 
Cs-l34 3,6086E-OS 42.833 85,267 O,OOE-tOO 1.62E-03
 3.25E-03 0,5750 4.223E+12 
Cs-l35 2,4711E-05 42,633 85,267 O.OOE-tOO 1.05E-03
 2.11E-03 0,8500 6,673E+l0 
CS-137 1,3273E-tOO 42.833 85.267 O.OOE-tOO 5.66E+Ol
 1,13E+02 1,2500 4,302E+l0 
Eu-l54 1.5705E-02 42.833 85.267 O.OOE+OO 6.70E-Ol
 1,34E+OO 1.7500 2.044E+09 
Eu-155 1.0415E-03 42.833 85.267 O.OOE+OO 4,44E-02
 8.SSE-02 2.2500 1.S06E+05 
Fe-55 4.4707E.o8 42,833 85.267 O.OOE-tOO 1.91E-06
 3.81E-06 2,7500 1,782E+09 
H-3 3,9094E-03 42,633 85,267 O.OOE+Oo 1.67E-Ol
 3,33E.ol 3,5000 8.515E+03 
1-129 1.0092E-06 42.633 85.267 O.OOE-tOO 4.30E-05
 8,61E-05 5.0000 3.630E+03 
Kr-85 3,9519E-02 42.833 85.267 O.OOE-tOO 1.66E-tOO
 3,37E-tOO 7,0000 4,172E+02
Np-237 1,2541 E-OS 42,833 85.267 O.OOE+OO 5,35E-Q4
 1.07E.o3 11,0000 4.784E+01 
Pa-231 4,7376E-06 42,833 85.267 O.OOE+OO 2.02E-Q4
 4.04E-Q4 
Pb-21 0 1.4194E.o9 42.633 85.267 O,OOE-tOO 6.05E-oB
 1.21E.o7 
Pm-147 1.5146E-Q4 42.833 85.267 O,OOE-tOO 6.46E.o3
 1.29E-02 
Pu-238 1,6246E.ol 42.833 85.267 O,OOE-tOO 6.93E-tOO
 1.39E+Ol 
Pu-239 1.3580E-Q4 42.833 85.267 O.OOE-tOO 5,79E.o3
 1,16E.o2 
Pu-240 2.7136E-Q4 42,833 85.267 O.ooE-tOO 1,16E.o2
 2,31E.o2 
Pu-241 1.9342E.o2 42,833 85.267 O,OOE+oo 8.25E-Ol
 1.65E-tOO 
Pu-242 3.8666E-06 42.833 85.267 O,ooE+oo 1.66E-Q4
 3.31E-Q4 
Ra-226 2.7923E-09 42.833 85,267 O.ooE-tOO 1.19E-07
 2.38E.o7 
Ra-228 9.1791E-07 42.833 85.267 O.ooE-tOO 3.91E-OS 7,83E-05 
Ru-l06 3,5205E-ll 42,833 85.267 O.ooE-tOO 1.50E.o9 3,ooE.o9 
Se-79 2,1082E-05 42.833 85.267 O.ooE-tOO 8,99E-Q4 1.80E-03 
Sn-126 2,2192E-05 42.833 85.267 O,ooE-tOO 9.46E-04 1.89E-03 
Sr-90 1.26671:-tOO 42.833 85.267 O.ooE-tOO 5,401:+01 1,08E+02 
Tc-99 3.3331E-Q4 42.833 85.267 O.OOE-tOO 1.42E-02 2.841:.02 
Th-229 1.0612E-05 42.833 85.267 O.OOE-tOO 4.52E-Q4 9,OSE-Q4 
Th-230 1.SS78E.o7 42.833 85.267 O.ooE-tOO 8,OSE-06 1.61 E-05 
Th-232 -6.9673E-06 42.833 0,000 2.23E-04 2.20E-Q4 2.23E-Q4 
Tl-208 5.9530E-Q4 42,833 85,267 O,ooE-tOO 2.54E-02 5.08E-02 
U-232 1.61151:-03 42.833 85,267 O,ooE-tOO 6.871:.02 1.37E.ol Thermal Power 
U-233 2.06021:-03 42.633 85.267 O.ooE-tOO 8.78E-02 1.761:.01 Nominal Heat Bounding 
U-234 2.8939E-Q4 42.833 85.267 O.ooE-tOO 1.23E.o2 2,471:.02 Output Heat Output 
U-235 -1.7343E-06 42.633 0.000 4.46E-Q4 3.72E-Q4 4,46E-Q4 /Wattsl /Wattsl 
U-236 8.62811:-06 42.833 85.267 O.ooE-tOO 3,68E-Q4 7.361:-Q4 •.08~1 1.82E+OO 
U-238 -5.6085E-Q9 42.833 0,000 4,44E-oB 4.20E-06 4.44E-06 Total Total 
Y-90 1.2667E-tOO 42.833 85.267 O.ooE-tOO 5.40E+Ol 1.08E+02 
Other Radionuclides 5.43E+Ol 1.09E+02 
m.TemoIata~ s...-n',.~ lllld(;he<lb 
Template Selection Summary 

FromSFD Uood Basis lor Parameter Dillerences: -_: GRAPHITE GRAPHITE 

Fuel Cladding: YROlYTIC CARBON IN GRAPHITE 
BOl HM Constituenlll: ThC2-UC2 Th and U 

BOl Enrichment %: 93,12359551 60 to 100 

Bumup Summary (MWd) Basis for bumup used in estimate:
 
FromSFD EsUmated
 

Nomlnal:1 42,633 Nominal bomup assumed to be 2% of 80L heavy metal mass,
 
Bounding:1 69,4121 85.267 Bounding bumup assumed to be t'Nice nominal bumup.
 

Checks 

Estimated Bumupl 
Bumup Multiplier Given BumuD EsUmatecl EOl HMlGlven EOl HM
 

Nominal:
 0,19 I 0,981
 
Sounding:
 0.38 1,23 , 

Reactor shutdown. core removal, storage, shiPPing or other date confmmng that lITadiatlon ceased for fuel. 

2Total bumup for all fuel associated Ytlith this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdlMT). 
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I Fuel Radionuclide Inventory Worksheet 

I, Fuel and Template.JnfonuatJon ~ Estimated 
Fuel Name: PEACH BOTTOM UNIT I CORE II 'Fuel decay start date: 1973 Canister usage: 

SNFID#: 171 Estimates as of: 2010 18"x15' 
Fuel Units & Descr: 787 - CONCENTRIC TUBES Template:
 FSV (Graphite, Gmphite, 60 to 100%, Th & U) 60.54 
Heavy Metal Mass: BOl=1389.06kg : EOl=1281.16kg 'Template Bumup(MWd):
 1270.275 
ROD Storage Site: INEEl Template BOl Heavy Metal Mass (MT):
 0.012702752
 

Template Decay Time'
 35 years
 

n.Estimates m x" x. b y" Y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel In;tial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac~227 3.8818E-OO 102,041.628 204,083.256 O.ooE+OO 3.96E-Ol 7.92E-Ol A.g. MeV 
Am-241 3.1387E-03 102,041.628 204,083.256 O.ooE+OO 3.20E+02 6.41E+02 0.0150 1.432E+16 
Am-242m 2.3971E-OO 102,041.628 204,083.256 O.ooE+OO 2.45E-Ol 4.89E-Ol 0.0250 2.934E+15 
Am-243 4.6069E-05 102,041.628 204,083.256 O.ooE+OO 4.70E+OO 9.40E+OO 0.0375 2.557E+15 
C-14 2.3121E-05 102,041.628 204,083.256 O.ooE+OO 2.36E+OO 4.72E+OO 0.0575 2.750E+15 
CI-36 1.0667E-OO 102,041.628 204,083.256 O.ooE+OO 1.09E-Ol 2.18E-Ol 0.0850 1.660E+15 
Cm-243 2.5357E-05 102,041.628 204,083.256 O.ooE+OO 2.59E+OO 5.17E+OO 0.1250 1.12OE+15 
Cm-244 6.4458E-03 102,041.628 204,083.256 O.ooE+OO 6.58E+02 1.32E+03 0.2250 1.440E+15 
Co-GO 4.5014E-04 102,041.628 204,083.256 O.OOE+OO 4.59E+Ol 9.19E+Ol 0.3750 6.228E+14 
Cs-l34 3.8086E-05 102,041.628 204,083.258 O.ooE+OO 3.89E+OO 7.nE+OO 0.5750 1.011E+16 
Cs-l35 2.4711E-05 102,041.628 204,083.256 O.ooE+OO 2.52E+OO 5.04E+OO 0.8500 l,597E+14 
Cs-137 1.3273E+OO 102,041.628 204,083.256 O.ooE+OO 1.35E+05 2.71E+05 1.2500 1.030E+14 
EU-l54 1.5705E-02 102,041.628 204,083.256 O.ooE+OO 1.60E+03 3.21E+03 1.7500 4.891E+12 
Eu-155 1.0415E-03 102,041.628 204,083.256 O.OOE+OO 1.06E+02 2.13E+02 2.2500 3.604E+08 
Fe-55 4.4707E-G8 102,041.628 204,083.256 O.ooE+OO 4.56E-03 9.12E-03 2.7500 4.266E+12 
H-3 3.9094E-G3 102,041.628 204.083.256 O.ooE+OO 3.99E+02 7.98E+02 3.5000 2.038E+07 
1-129 1.0092E-06 102,041.628 204,083.256 O.ooE+OO 1.03E-Ol 2.06E-Ol 5.0000 8.688E+06 
Kr-85 3.9519E-G2 102.041.628 204,083.256 O.OOE+OO 4.03E+03 8.07E+03 7.0000 9.985E+05 
Np-237 1.2541E-05 102,041.628 204,083.256 O.ooE+OO 1.28E+OO 2.56E+OO 11.0000 1.145E+OS 
Pa-231 4.7376E-06 102,041.628 204,083.256 O.ooE+OO 4.83E-Ol 9.67E-Ol 
Pb-21 0 1.4194E-G9 102,041.628 204,083.256 O.ooE+OO 1.45E-04 2.90E-04 
Pm-147 1.5146E-04 102,041.628 204,083.256 O.ooE+OO 1.55E+Ol 3.09E+Ol 
Pu-238 1.6248E-Gl 102,041.628 204,083.256 O.ooE+OO 1.66E+04 3.32E+04 
Pu-239 1.3580E-04 102,041.628 204,083.256 O.ooE+OO 1.39E+Ol 2.nE+01 
Pu-240 2.7136E-04 102,041.628 204,083.256 O.ooE+OO 2.nE+Ol 5.54E+Ol 
Pu-241 1.9342E-02 102,041.628 204,083.256 O.ooE+OO 1.97E+03 3.95E+03 
Pu-242 3.8866E-OO 102,041.628 204,083.256 O.ooE+OO 3.97E-Ol 7.93E-Ol 
Ra-226 2.7923E-G9 102,041.628 204,083.256 O.ooE+OO 2.85E-04 5.70E-04 
Ra-228 9.1791E-G7 102,041.628 204,083.256 O.ooE+OO 9.37E-02 1.87E-Gl 
RU-l00 3.5205E-ll 102,041.628 204,083.256 O.ooE+OO 3.59E-OO 7.18E-06 
Se-79 2.1082E-05 102,041.628 204,083.256 O.ooE+OO 2.15E+OO 4.30E+OO 
Sn-126 2.2192E-05 102,041.628 204,083.256 O.ooE+OO 2.26E+OO 4.53E+OO 
Sr-90 1.2667E+OO 102,041.628 204,083.256 O.ooE+OO 1.29E+05 2.59E+05 
Tc-99 3.3331E-04 102,041.628 204,083.256 O.ooE+OO 3.40E+Ol 6.80E+Ol 
Th-229 1.0012E-05 102,041.628 204.083.256 O.ooE+OO 1.08E+OO 2.17E+OO 
Th-230 1.8878E-07 102,041.628 204,083.256 O.ooE+OO 1.93E-02 3.85E-02 
Th-232 -6.9673E-08 102,041.628 0.000 1.37E-Gl 1.30E-Ol 1.37E-Ol 
T1-208 5.9530E-04 102,041.628 204,083.256 O.ooE+OO 6.07E+Ol 1.21E+02 
U-232 1.6115E-G3 102,041.628 204,083.256 O.ooE+OO 1.64E+02 3.29E+02 Thermal Power 
U-233 2.0602E-03 102,041.628 204,083.256 O.ooE+OO 2.10E+02 4.20E+02 Nominal Heat Bounding 
U-234 2.8939E-04 102,041.628 204,083.256 O.ooE+OO 2.95E+Ol 5.91E+Ol Output HeatOulput 
U-235 -1.7343E-06 102,041.628 0.000 2.75E-Ol 9.79E-02 2.75E-G1 /Wattsl /Wattsl 
U-236 8.6281E-06 102,041.628 204,083.256 O.ooE+OO 8.80E-Gl 1.76E+OO 2.17E+03 4.3SE+03 
U-238 -5.6065E-09 102,041.628 0.000 2.73E-03 2.16E-03 2.73E-03 Total Total 
V-90 1.2667E+OO 102,041.628 204,083.256 O.ooE+OO 1.29E+05 2.59E+05 
Other Radionuclides 1.30E+05 2.60E+05 
;m, TemoJate SeJecliQnSumntary,n_ llIldCbed<s 
Template Selection Summary

From SFD Used Basis for Parameter Differences: 
_ Moderator: 

GRAPHITE GRAPHrrE 

Fuel Cladding: BISO IN GRAPHIT GRAPHITE
BOl HM Constituents: ThC2-UC2 Th andU 

SOL Enrichment %: 93.15000286 60 to tOO 

Burnup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nominal: 102.041.628 Nominal bumup calaIlaied from the heavy metal mass destroyed. 
Boundlng:1 101.007.9121 204.083.256 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumup Multiplier Given Bumup EsUmated EOl HMlGlven EOl HM 

Nominal: 0.73 I 1.001 
Bounding: 1.47 2.02 ,

Reactor shutdown. core removal. storage, shipping or other date confimung that Irradiation ceased for fuel. 

2Total bumup for all fuel associated with this lNOrkshget must be divided by BOL heavy metal mass to get specific bumup values (MWd'Mn. 
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Fuel Radionuclide Inventory WorKsheet 
L Fuel and Template Illf(>l'IlIatiOD 

Fuel Na"",: PEACH BOTTOM UNIT I CORE II (INTACT) 'Fue! decay start date: 
SNFID#: 206 Estimates as of: 

Fuel Units & Oeser: 9 - CONCENTRIC TUBES Template: 
Heavy Metal Mass: BOl:11.93kg ; EOl=10.74kg 'Template Bumup(MWd): 
ROD Storage SIte: INEEl Template BOl Heavy Metal Mass (MT): 

Template Decay Time" 

1974 
2010 

FSV (Graphite. Graphite, 60 to 100%. Th & U) 
1270.275
 

0.012702752
 
35 years
 

Estimated 
Canister usage: 

18"x15' 
0.69 

n. Estimates m Xb b Gamma Sources x" Y" Yb 

CilMWd From 
Radionuclide Template 
Ac-227 3.8818E-Q6 
Am-241 3.1387E-03 
Am-242m 2.3971E-Q6 
Am-243 4.6069E-05 
C-14 2.3121E-05 
CI-36 1.0667E-06 
Cm-243 2.5357E-05 
Cm-244 6.4458E-Q3 
Co-60 4.5014E-04 
Cs-134 3.6088E-05 
Cs-135 2.4711E-Q5 
Cs-137 1.3273E+OO 
Eu-154 1.5705E-Q2 
Eu-155 1.0415E-Q3 
Fe-55 4.4707E-08 
H-3 3.9094E-03 
1-129 1.0092E-Q6 
Kr-ss 3.9519E-Q2 
Np-237 1.2541E-05 
Pa-231 4.7376E-Q6 
Pb-210 1.4194E-Q9 
Pm-147 1.5146E-Q4 
Pu-238 1.6248E-Ql 
Pu-239 1.3560E-Q4 
Pu-240 2.7136E-Q4 
Pu-241 1.9342E-02 
Pu-242 3.8866E-06 
Ra-226 2.7923E-09 
Ra-228 9.1791E-07 
Ru-l06 3.5205E-ll 
Se-79 2.1082E-Q5 
Sn-l26 2.2192E-Q5 
Sr-90 1.2667E+OO 
Tc-99 3.3331E-Q4 
Th-229 1.0612E-05 
Th-230 1.8878E-Q7 
Th-232 -6.9673E-08 
T1-208 5.9530E-Q4 
U-232 1.6115E-Q3 
U-233 2.0602E-Q3 
U-234 2.8939E-Q4 
U-235 -1.7343E-Q6 
U-236 8.6281E-Q6 
U-238 -5.6065E-Q9 
V-90 1.2667E+OO 
Other Radionuclides 
m. Template $eIedi<>ll SW_lY,·~ 

Nominal Bounding Fuel Initial Activity 
Fuel Burnup (MWd)' Burnup (MWd)' (Ci) 

6,455.527 2,241.937 O.OOE+OO 
6,455.527 2,241.937 O.OOE+OO 
6,455.527 2,241.937 O.OOE+OO 
6,455.527 2,241.937 O.OOE+OO 
6,455.527 2,241.937 O.OOE+OO 
6,455.527 2,241.937 O.OOE+OO 
6,455.527 2,241.937 O.OOE+OO 
6,455.527 2,241.937 O.OOE+OO 
6,455.527 2,241.937 O.OOE+OO 
6,455.527 2,241.937 O.OOE+OO 
6,455.527 2,241.937 O.OOE+OO 
6,455.527 2,241.937 O.OOE+OO 
6,455.527 2,241.937 O.OOE+OO 
6,455.527 2,241.937 O.OOE+OO 
6,455.527 2,241.937 O.OOE+OO 
6,455.527 2,241.937 O.OOE+OO 
6,455.527 2,241.937 O.OOE+OO 
6,455.527 2,241.937 O.OOE+OO 
6,455.527 2,241.937 O.OOE+OO 
6,455.527 2,241.937 O.OOE+OO 
6,455.527 2,241.937 O.OOE+OO 
6,455.527 2,241.937 O.OOE+OO 
6,455.527 2,241.937 O.OOE+OO 
6,455.527 2,241.937 O.OOE+OO 
6,455.527 2,241.937 O.OOE+OO 
6,455.527 2,241.937 O.OOE+OO 
6,455.527 2,241.937 O.OOE+OO 
6,455.527 2,241.937 O.OOE+OO 
6,455.527 2,241.937 O.OOE+OO 
6,455.527 2,241.937 O.OOE+OO 
6,455.527 2,241.937 O.OOE+OO 
6,455.527 2,241.937 O.OOE+OO 
6,455.527 2,241.937 O.OOE+OO 
6,455.527 2,241.937 O.OOE+OO 
6,455.527 2,241.937 O.OOE+OO 
6,455.527 2.241.937 O.OOE+OO 
6,455.527 0.000 1.18E-Q3 
6,455.527 2,241.937 O.OOE+OO 
6,455.527 2,241.937 O.OOE+OO 
6,455.527 2,241.937 O.OOE+OO 
6,455.527 2,241.937 O.OOE+OO 
6,455.527 0.000 2.36E-03 
6,455.527 2,241.937 O.OOE+OO 
6,455.527 0.000 2.35E-Q5 
6,455.527 2,241.937 O.OOE+OO 

,a"'~ 

Nominal Fuel Bounding Fuel 
Inventories(Ci) Inventories(Ci) 

2.51E-02 8.70E-Q3 
2.03E+Ol 7.04E+OO 
1.55E-02 5.37E-Q3 
2.97E-Ol 1.03E-Ol 
1.49E-Ql 5.18E-02 
6.89E-03 2.39E-03 
1.64E-Ql 5.68E-02 
4.16E+Ol 1.45E+Ol 
2.91E+OO 1.01E+OO 
2.46E-Ol 8.54E-02 
1.60E-Ol 5.54E-02 
8.57E+03 2.98E+03 
1.01E+02 3.52E+Ol 
6.72E+OO 2.33E+OO 
2.89E-04 1.00E-Q4 
2.52E+Ol 8.76E+OO 
6.52E-03 2.26E-03 
2.55E+02 8.88E+Ol 
8.10E-02 2.81E-Q2 
3.06E-02 1.06E-02 
9.16E-06 3.18E-06 
9.78E-Ql 3.40E-Ql 
1.05E+03 3.64E+02 
8.77E-Ql 3.04E-Ql 
1.75E+OO 6.08E-Ql 
1.25E+02 4.34E+Ol 
2.51E-02 8.71E-03 
1.60E-Q5 6.26E-06 
5.93E-Q3 2.06E-Q3 
2.27E-07 7.89E-oB 
1.36E-Ol 4.73E-02 
1.43E-Ql 4.98E-02 
8.18E+03 2.84E+03 
2.15E+OO 7.47E-Ql 
6.85E-Q2 2.38E-Q2 
1.22E-Q3 4.23E-Q4 
7.30E-Q4 1.18E-Q3 
3.84E+OO 1.33E+OO 
1.04E+01 3.61E+OO 
1.33E+Ol 4.62E+OO 
1.87E+OO 6.49E-Q1 
O.OOE+OO 2.36E-Q3 
5.57E-Q2 1.93E-02 
O.OOE+OO 2.35E-Q5 
8.18E+03 2.84E+03 
8.22E+03 2.86E+03 

TemDlate selection Summary 
FromSFD Used Basis for Parameter Differences: 

Reactor Moderator: GRAPHITE GRAPHITE 
Fuel aaddlng: BISO IN GRAPHIT GRAPHITE 

BOl HM Constituents: lhC2-UC2 Th and U 
BOl Enrichment 0/..: 93.15206879 60 to 100 

Burnup Summary (MWd)< Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal:1 6,455.5271 1,120.969 Nominal bumup taken directly from SFO (converted to MWd). 
Bounding:1 867.0551 2,241.937 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
BumuD MuttiDlier Given 8umup Estimated EOl HMlGlven EOl HM 

Nominal: 5.41 0.17 1 0.861 
Bounding: 1.88 2.59 ,

Reactor shutdown, core removal, storage, stllPplng or other date conflmung that Irradiation ceased for fuel.
 

2T0181 bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup vatues (MWdIMT).
 

Photon Total 
Energy Photons/sec 
Group (bounding) 

Avg. MeV 
0.0150 1.573E+14 
0.0250 3.223E+13 
0.0375 2.809E+13 
0.0575 3.021E+13 
0.0850 1.824E+13 
0.1250 1.231E+13 
0.2250 1.582E+13 
0.3750 6.841E+12 
0.5750 1.110E+14 
0.8500 1.755E+12 
1.2500 1.131E+12 
1.7500 5.373E+10 
2.2500 3.959E+06 
2.7500 4.686E+l0 
3.5000 2.239E+05 
5.0000 9.544E+04 
7.0000 1.097E+04 
11.0000 1.258E+03 

Thermal Power 
Nominal Heat Boundin9 

Output Heat Output 
(Watts) (Watts) 
1.37E+02 4.77E+Ol 

Total Total 
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Fuel Radionuclide Inventory Worksheet 

1.l1lJd lind TemPlate Wonu3!ioll Estimated 
Fuel Name: PNL MIXED MATERIAL EXP.DCC-l 1Fuel decay start date:
 1983 Canister usage: 

SNFID#: 430 Estimates as of:
 2010 lS"x15' 
Fuel Unlta & Dascr: 1 - EXPERIMENT CAPSULE Template:
 Pathfinder (Ught Water, SST, 60 to 100%, U) 0.07 
Heavy Metal Ma.a: BOl.: ; EOl.:23.63kg :z.remplate Bumup(MWd):
 6.01 
ROD Storage Site: INEEL Template BOl Heavy Metal Ma.a (MTl:
 0.00012882
 

Template Decay Time'
 25 years
 

n.~tes m x. x" b Y. Yb Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Bumup (MWd)' Burnup (MWd)2 (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 1.3562E-08 22,320.134 22,320.134 O,ooE+oo 3.03E-04 3,03E-04 Avg, MeV 
Am-241 1.0168E-04 22,320.134 22,320.134 O.ooE+OO 2_27E+OO 2.27E+OO 0.0150 2.124E+15 
Am-242m 8.9052E-Q9 22,320.134 22,320.134 O.ooE+OO 1.99E-04 l.99E-04 0.0250 4.413E+14 
Am-243 9.8602E-l0 22,320.134 22,320.134 O.ooE+OO 2.20E-05 2.20E-05 0.0375 3.809E+14 
C-14 2.3045E-04 22,320.134 22,320.134 O.ooE+OO 5.14E+OO 5.14E+OO 0.0575 4.109E+14 
CI-36 1.2261E-OO 22,320.134 22,320.134 O.ooE+OO 2.74E-02 2.74E-02 0.0850 2.485E+14 
Cm-243 3.1730E-l0 22,320.134 22,320.134 O.ooE+OO 7.08E-Q6 7.08E-OO 0.1250 1.614E+14 
Cm-244 3.3977E-Q9 22,320.134 22,320.134 O.ooE+OO 7.58E-05 7.58E-OS 0.2250 2.132E+14 
Co-60 2.6373E-Ol 22,320.134 22,320.134 O.ooE+OO 5.89E+03 5.89E+03 0.3750 9.307E+13 
Cs-l34 8.7072E-05 22,320.134 22,320.134 O.ooE+OO l.94E+OO 1.94E+OO 0.5750 1.52OE+15 
Cs-l35 3.0316E-05 22,320.134 22,320.134 O.ooE+OO 6.77E-Ol 6.77E-Ol 0.8500 1.585E+13 
Cs-137 1.8286E+OO 22,320.134 22,320.134 O.ooE+OO 4.08E+04 4.08E+04 1.2500 4.414E+14 
EU-l54 1.4982E-03 22.320.134 22,320.134 O.ooE+OO 3.34E+Ol 3.34E+Ol 1.7500 4.084E+11 
Eu-155 2.8236E-03 22,320.134 22,320.134 O.ooE+OO 6.30E+Ol 6.30E+Ol 2.2500 2.352E+09 
Fe-55 1.7687E-02 22,320.134 22,320.134 O.ooE+OO 3.95E+02 3.95E+02 2.7500 2.588E+07 
H-3 4.4043E-Q3 22,320.134 22,320.134 O.ooE+OO 9.63E+Ol 9.83E+Ol 3.5000 5.467E+03 
1-129 7.3195E-07 22,320.134 22,320.134 O.ooE+OO 1.63E-02 1.63E-02 5.0000 5.537E+02 
Kr-85 7.8769E-02 22,320.134 22,320.134 O.ooE+OO 1.76E+03 1.76E+03 7.0000 6.114E+01 
Np-237 1.1484E-OO 22,320.134 22,320.134 O.ooE+OO 2.56E-02 2.56E-02 11.0000 6.860E+OO 
Pa-231 3.2396E-08 22,320.134 22,320.134 O.ooE+OO 7.23E-04 7.23E-04 
Pb-210 2.4409E-13 22,320.134 22,320.134 O.ooE+OO 5.45E-09 5.45E-09 
Pm-147 1.6331E-02 22,320.134 22,320.134 O.ooE+OO 3.65E+02 3.65E+02 
Pu-238 3.1947E-04 22,320.134 22,320.134 O.ooE+OO 7.13E+OO 7.13E+OO 
Pu-239 6.6789E-04 22,320.134 22,320.134 O.ooE+OO 1.49E+Ol 1.49E+Ol 
Pu-240 8.6922E-OS 22,320.134 22,320.134 O.ooE+OO 1.94E+OO 1.94E+OO 
Pu-241 1.1567E-Q3 22,320.134 22,320.134 O.ooE+OO 2.58E+Ol 2.58E+Ol 
Pu-242 1.9717E-09 22,320.134 22,320.134 O.ooE+OO 4.40E-05 4.40E-Q5 
Ra-226 8.6190E-13 22,320.134 22,320.134 O.ooE+OO 1.92E-08 1.92E-oB 
Ra-228 8.1498E-12 22,320.134 22,320.134 O.ooE+OO 1.82E-07 1.82E-Q7 
Ru-lOO 1.7770E-Q7 22,320.134 22,320.134 O.ooE+OO 3.97E-03 3.97E-Q3 
Se-79 1.3225E-Q5 22,320.134 22,320.134 O.ooE+OO 2.95E-Ol 2.95E-Ql 
Sn-126 1_1493E-Q5 22,320.134 22,320.134 O.ooE+OO 2.57E-Ol 2.57E-Ql 
Sr-90 1.7321E+OO 22,320.134 22,320.134 O.ooE+OO 3.87E+04 3.87E+04 
Tc-99 4.6856E-04 22,320.134 22,320.134 O.ooE+OO l.04E+Ol 1.04E+Ol 
Th-229 1.0110E-ll 22,320.134 22,320.134 O.ooE+OO 2.26E-07 2.26E-Q7 
Th-230 1.1468E-l0 22,320.134 22,320.134 O.ooE+OO 2.56E-OO 2.56E-Q6 
Th-232 8.3245E-12 22,320.134 22,320.134 O.ooE+OO 1.86E-07 1.86E-Q7 
TI-208 2.3860E-oB 22,320.134 22,320.134 O.ooE+OO 5.33E-Q4 5.33E-Q4 
U-232 6.4576E-oB 22,320.134 22,320.134 O.ooE+OO 1.44E-03 1.44E-Q3 Thermal Power 
U-233 3.1082E-Q9 22,320.134 22,320.134 O.ooE+OO 6.94E-OS 6.94E-Q5 Nominal Heat Bounding 
U-234 3.7587E-Q7 22,320.134 22,320.134 O.ooE+OO 8.39E-Q3 8.39E-Q3 Output Heat Output 
U-235 -2.7761 E-Q6 22,320.134 0.000 9.54E-02 3.35E-Q2 9.54E-Q2 /Watts\ /Watts 
U-236 1.6190E-Q5 22,320.134 22,320.134 O.ooE+OO 3.61E-Ql 3.61E-Ql 5.54E+02 5.54E+02 
U-238 -2.8547E-Q9 22,320.134 0.000 1.03E-03 9.68E-Q4 1.03E-Q3 Total Total 
V-90 1.7321E+OO 22,320.134 22,320.134 O.ooE+OO 3.87E+04 3.87E+04 
Other Radionuclides 4.53E+04 4.53E+04 

UJ. l'''mPlate~ Smun1ll~,lI!It'I!."$QIIInlaI'V.llndo(;~ 
Template selection SummarY 

FromSFD Used Basis for Parameter Differences: 
Reaclo<_: UGHTWATER LIGHT WATER This Template was used for the following reasons: 

Fuel Cladding: NONE SST This fuel malches on all pmamete.. except clad<ing (SST is conseMllive) and enrichment (unknown).
BOl HM ConsUtuents: U02
 U 

BOl Enrichment %:
 60 to 100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlna':1 I 22,320.134 Nominal bumup set equal to bounding bumup. 
Bounding:1 I 22,320.134 Bounding bumup estimated by assuming BOL heavy metal mass was twice EOL. 

Checks 

Estimated Bumupl
 
BumuD MultiD11er
 Given Bumup EsUmstsd EOl HMlGlvan EOl HM 

Nominal: 10.12 I 1.021 
Bounding: 10.12 ,

Reactor shutdown, core removal. storage, shipping or other date conflnmng that Irradiation ceased for fuel. 

2Total bumup for all fuel associated with this wol1<sheet must be divided by BOL heavy metal mass to get specific bumup values (MWdlMT). 
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Fuel Radionuclide Inventor'] Worksheet 
1. Fuel and Template Inf_tion Estimated 

Fuel No"",: PNL MIXED MATERIAL EXP.DCC-2 'Fool decay start date: 1984 Canister usage: 
SNFID#: 431 Estimates as of: 2010 18"x15' 

Fuel Units & Oeser: 1 - EXPERIMENT CAPSULE Template: Pathfinder (Ught Water, SST, 60 to 1()(),}o, U) 0.07 
Heavy Metal Mas<>: BO~ ; EO~20.63k9 'Templo.. Bumup(MWd): 6.01 
ROD Storage 5110: INEEL Templo" BOl Heavy Metal Mo•• (MT): 0.00012882
 

-emplate Decay Time' 25 years
 

n. Estimates m x" x. b y" y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Burnup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 1.3562E-Q8 19,489.025 19,489.025 O.OOE+OO 2.64E-04 2.64E-Q4 Avg. MeV 
Am-241 1.0168E-Q4 19,489.025 19,489.02~E+OO 1.98E+OO 1.98E+OO 0.0150 1.854E+15 
Am-242m 8.9052E-09 19,489.025 19,489.025 O.OOE+OO 1.74E-Q4 1.74E-04 0.0250 3.853E+14 
Am-243 9.8602E-10 19,489.025 19,489.025 O.OOE+OO 1.92E-05 1.92E-Q5 0.0375 3.326E+14 
C-14 2.3045E-Q4 19,489.025 19,489.025 O.OOE+OO 4.49E+OO 4.49E+OO 0.0575 3.588E+14 
CI-36 1.2261E-OB 19,489.025 19,489.025 O.OOE+OO 2.39E-02 2.39E-02 0.0850 2.170E+14 
Cm-243 3.1730E-10 19,489.025 19,489.025 O.OOE+OO 6.18E-Q6 6.18E-OB 0.1250 1.409E+14 
Cm-244 3.3977E-09 19,489.025 19,489.025 O.OOE+OO 6.62E-Q5 6.62E-Q5 0.2250 1.862E+14 
Co-50 2.6373E-Ql 19,489.025 19,489.025 O.OOE+OO 5.14E+03 5.14E+03 0.3750 8.126E+13 
Cs-l34 8.7072E-Q5 19,489.025 19,489.025 O.OOE+OO 1.70E+OO 1.70E+OO 0.5750 1.327E+15 
Cs-135 3.0316E-Q5 19,489.025 19,489.025 O.OOE+OO 5.91E-Ol 5.91E-Ql 0.8500 1.384E+13 
Cs-137 1.8286E+OO 19,489.025 19,489.025 O.OOE+OO 3.56E+04 3.56E+04 1.2500 3.854E+14 
Eu-l54 1.4982E-03 19,489.025 19,489.025 O.OOE+OO 2.92E+Ol 2.92E+Ol 1.7500 3.566E+11 
EU-155 2.8236E-03 19,489.025 19,489.025 O.OOE+OO 5.50E+Ol 5.50E+Ol 2.2500 2.053E+09 
Fe-55 1.7687E-Q2 19,489.025 19,489.025 O.OOE+OO 3.45E+02 3.45E+02 2.7500 2.260E+07 
H-3 4.4043E-Q3 19,489.025 19,489.025 O.OOE+OO 8.58E+Ol 8.58E+Ol 3.5000 4.774E+03 
1-129 7.3195E-07 19,489.025 19,489.025 O.OOE+OO 1.43E-02 1.43E-Q2 5.0000 4.835E+02 
Kr-85 7.8769E-02 19,489.025 19,489.025 O.OOE+OO 1.54E+03 l.54E+03 7.0000 5.338E+Ol 
Np-237 1.1484E-Q6 19,489.025 19,489.025 O.OOE+OO 2.24E-Q2 2.24E-02 11.0000 5.990E+OO 
Pa-231 3.2396E-Q6 19,489.025 19,489.025 O.OOE+OO 6.31E-Q4 6.31E-Q4 
Pb-210 2.4409E-13 19,489.025 19,489.025 O.OOE+OO 4.76E-09 4.76E-Q9 
Pm-147 1.6331E-Q2 19,489.025 19,489.025 O.OOE+OO 3.1l1E+02 3.18E+02 
Pu-238 3.1947E-Q4 19,489.025 19,489.025 O.OOE+OO 6.23E+OO 6.23E+OO 
Pu-239 6.6789E-Q4 19.489.025 19,489.025 O.OOE+OO l.30E+Ol l.30E+Ol 
Pu-240 8.6922E-05 19,489.025 19,489.025 O.OOE+OO 1.69E+OO 1.69E+OO 
Pu-241 1.1567E-03 19,489.025 19,489.025 O.OOE+OO 2.25E+Ol 2.25E+Ol 
Pu-242 1.9717E-Q9 19,489.025 19,489.025 O.OOE+OO 3.84E-Q5 3.84E~ 
Ra-226 8.6190E-13 19,489.025 19,489.025 O.OOE+OO l.68E-08 1.68E-Q8 
Ra-228 8.1498E-12 19,489.025 19,489.025 O.OOE+OO 1.59E-07 1.59E-Q7 
Ru-1OB 1.7770E-07 19,489.025 19,489.025 O.OOE+OO 3.46E-03 3.48E-03 
Se-79 1.3225E-Q5 19,489.025 19,489.025 O.OOE+OO 2.58E-Ql 2.58E-Ol 
Sn-126 1.1493E-05 19,489.025 19,489.025 O.OOE+OO 2.24E-Ql 2.24E-Ql 
Sr-90 1.7321E+OO 19,489.025 19,489.025 O.OOE+OO 3.38E+04 3.38E+04 
Tc-99 4.6656E-Q4 19,489.025 19,489.025 O.OOE+OO 9.09E+OO 9.09E+OO 
Th-229 1.0110E-ll 19,489.025 19,489.025 O.OOE+OO 1.97E-Q7 1.97E-Q7 
Th-230 1.1466E-l0 19,489.025 19,489.025 O.OOE+OO 223E-Q6 2.23E-Q6 
Th-232 8.3245E-12 19,489.025 19,489.025 O.OOE+OO 1.62E-Q7 1.62E-Q7 
TI-208 2.3860E-Q8 19,489.025 19,489.025 O.OOE+OO 4.65E-Q4 4.65E-Q4 
U-232 6.4576E-Q8 19,489.025 19,489.025 O.OOE+OO 1.26E-Q3 1.26E-03 Thermal Power 
U-233 3.1082E-Q9 19,489.025 19,489.025 O.OOE+OO 6.OBE-Q5 6.OBE-Q5 Nominal Heat Bounding 
U-234 3.7587E-Q7 19,489.025 19,489.025 O.OOE+OO 7.33E-03 7.33E-Q3 Output Heat Output 
U-235 -2.7761 E-Q6 19,489.025 0.000 8.33E-02 2.92E-02 8.33E-Q2 /Watts\ (Watts) 
U-236 1.6190E-Q5 19,489.025 19,489.025 O.OOE+OO 3.16E-Ql 3.16E-Ql 4.84E+Cl2 4.84E+02 
U-238 -2.8547E-Q9 19,489.025 0.000 9.01E-Q4 8.45E-Q4 9.01E-Q4 Total Total 
Y-90 1.7321E+OO 19,489.025 19,489.025 O.OOE+OO 3.38E+04 3.38E+04 
Other Radionuclides 3.95E+04 3.95E+04 
ID. Tenmlate $eledIoJ1 Som1nIarv, BUI1Ill ,l!ndC~ 
Template Selection Summary 

From SFD Used Basis for Parameter Differences:
 
Reactor Moderator: UGHTWATER UGHTWATER This TempIaI:e was used for the following reasons:
 

Fuel Cladding: NONE SST This fuel matches on all parameters except cladding (SST is conservative) and enrichment (unknown). 
1--

BOl HM Constituents: 002 U 
SOL Enrichment Ofo: 6010100 

Bumup Summary (MWd)' Basis for burnup used in estimate: 
FromSFD Estimated 

Nominal:1 19,489.025 Nominal bumup set equal to bounding bumup. 
Bounding:1 19.489.025 Bounding bumup estimated by assuming SOL heavy metal mass was twice EOL 

Checks 

Estimated Bumupl 
Bumup Multiplier Given Bumup Estimated EOl HMlGlven EOl HM 

Nominal: 10.12 1 1.021 
Boundlng:1 10.12 ,

Reactor shutdown, core removal. storage. shiPping or other date confllmmg that madiatlon ceased for fuel.
 

2Total bumup for all fuel associated VoJith this II\fOrksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdIMT).
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Fuel Radionuclide Inventory Worksheet 
'I. J1Qdll!'(1 'I'eJ!llIIate 1Df0000000tic>n Estimated 

Fuel Name: PNL MIXED MATERIAL EXP.DCC-3 'Fuel decay start date: 1985 Canister usage: 
SNFID#: 432 Estimates 89 of: 2010 18"x15' 

Fuel Units & llescr: 1 - FUEL MELTED IN EXP Template: Pathfinder (Ught Water, SST, 60 to 100%, U) 0.07 
Heavy Metal M•••: BO~ : EOL=2O.36l<9 ~emplate Bumup(MWd): 6.01 
ROD Storage Site: INEEL Template BOL Heavy Motsl Mas. (MT): 0.00012882
 

Template Decay Time" 25 years
 

n. Eotimates m x" x. b y" Y. Gamma Sources
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 1.3562E-08 19,237.748 19,237.748 O.ooE+OO 2.61E-04 2.61E-04 Avg.MoV 
Am-241 1.0168E-04 19,237.748 19,237.748 O.ooE+OO 1.96E+OO 1.96E+OO 0.0150 1.831E+15 
Am-242m 8.9052E-09 19,237.748 19,237.748 O.ooE+OO 1.71E-04 1.71E-04 0.0250 3.803E+14 
Am-243 9.8602E-l0 19,237.748 19,237.748 O.ooE+OO l.90E-OS 1.90E-05 0.0375 3.283E+14 
C-14 2.3045E-04 19,237.748 19,237.748 O.ooE+OO 4.43E+OO 4.43E+OO 0.0575 3.542E+14 
CI-36 1.2261E-OB 19,237.748 19,237.748 O.ooE+OO 2.36E-02 2.36E-02 0.0850 2.142E+14 
Cm-243 3.1730E-l0 19,237.748 19,237.748 O.ooE+OO 6.10E-OB 6.10E-OB 0.1250 1.391E+14 
Cm-244 3.3977E-09 19,237.748 19,237.748 O.ooE+OO 6.54E-05 6.54E-05 0.2250 1.838E+14 
Co-50 2.6373E-Ol 19,237.748 19,237.748 O.ooE+OO 5.07E+03 5.07E+03 0.3750 8.021E+13 
Cs-l34 8.7072E-05 19,237.748 19,237.748 O.ooE+OO 1.68E+OO 1.68E+OO 0.5750 1.310E+15 
Cs-135 3.0316E-05 19,237.748 19,237.748 O.ooE+OO 5.83E-Ol 5.83E-Ol 0.8500 1.366E+13 
Cs-137 1.8286E+OO 19,237.748 19,237.748 O.ooE+OO 3.52E+04 3.52E+04 1.2500 3.805E+14 
Eu-l54 1.4982E-03 19,237.748 19,237.748 O.ooE+OO 2.86E+Ol 2.86E+Ol 1.7500 3.520E+l1 
Eu-155 2.8236E-03 19,237.748 19,237.748 O.ooE+OO 5.43E+Ol 5.43E+Ol 2.2500 2.027E+09 
Fe-55 1.7687E-02 19,237.748 19,237.748 O.ooE+OO 3.40E+02 3.40E+02 2.7500 2.230E+07 
H-3 4.4043E-03 19,237.748 19,237.748 O.ooE+OO 8.47E+Ol 8.47E+Ol 3.5000 4.712E+03 
1-129 7.3195E-Q7 19,237.748 19,237.748 O.ooE+OO 1.41E-02 1.41E-Q2 5.ססOO 4.773E+02 
Kr-85 7.8769E-02 19,237.748 19,237.748 O.ooE+OO 1.52E+03 1.52E+03 7.ססOO 5.269E+Ol 
Np-237 1.1484E-oB 19,237.748 19,237.748 O.ooE+OO 2.21E-02 2.21E-Q2 11.ססOO 5.913E+OO 
Pa-231 3.2396E-oB 19,237.748 19,237.748 O.ooE+OO 6.23E-04 6.23E-Q4 
Pb-21 0 2.4409E-13 19,237.748 19,237.748 O.ooE+OO 4.70E-09 4.70E-Q9 
Pm-147 1.6331E-Q2 19,237.748 19,237.748 O.ooE+OO 3.14E+02 3.14E+02 
Pu-238 3.1947E-Q4 19,237.748 19,237.748 O.ooE+OO 6.15E+OO 6.15E+OO 
Pu-239 6.6789E-Q4 19,237.748 19,237.748 O.ooE+OO 1.28E+Ol 1.28E+Ol 
Pu-240 8.6922E-05 19,237.748 19,237.748 O.ooE+OO 1.67E+OO 1.67E+OO 
Pu-241 1.1567E-Q3 19,237.748 19,237.748 O.ooE+OO 2.23E+Ol 2.23E+Ol 
Pu-242 1.9717E-Q9 19,237.748 19,237.748 O.ooE+OO 3.79E-OS 3.79E-OS 
Ra-226 8.6190E-13 19,237.748 19,237.748 O.ooE+OO 1.68E-08 1.66E-08 
Ra-228 8.1498E-12 19,237.748 19,237.748 O.ooE+OO 1.57E-Q7 1.57E-07 
Ru-1OB 1.7770E-Q7 19,237.748 19,237.748 O.ooE+OO 3.42E-03 3.42E-03 
S6079 1.3225E-OS 19,237.748 19,237.748 O.ooE+OO 2.54E·Ol 2.54E-Ol 
Sn-126 1.1493E-05 19,237.748 19,237.748 O.ooE+OO 2.21E-Ol 2.21E-Ql  Sr-90 1.7321E+OO 19,237.748 19,237.748 O.OOE+OO 3.33E+04 3.33E+04 
Tc-99 4.6656E-Q4 19,237.748 19,237.748 O.ooE+OO 8.98E+OO 8.98E+OO 
Th-229 1.0110E-ll 19,237.748 19,237.748 O.ooE+OO 1.94E-07 1.94E-07 
Th-230 1.1466E-l0 19,237.748 19,237.748 O.ooE+OO 2.21E-OB 2.21E-OB 
Th-232 8.3245E-12 19,237.748 19,237.748 O.ooE+OO 1.5OE-07 1.5OE-07 
TI-208 2.3860E-oB 19,237.748 19,237.748 O.ooE+OO 4.59E-04 4.59E-04 
U-232 6.4576E-oB 19,237.748 19,237.748 O.ooE+OO 1.24E-03 1.24E-03 Thennal Power 
U-233 3.1082E-Q9 19,237.748 19,237.748 O.ooE+OO 5.98E-OS 5.98E-OS Nominal Heat Bounding 
U-234 3.7567E-Q7 19,237.748 19,237.748 O.ooE+OO 7.23E-03 7.23E-Q3 Output Heat Output 
U-235 -2.7761E-oB 19,237.748 0.000 8.23E-Q2 2.89E-02 8.23E-02 /Wattsl /Watts) 
U-236 1.6190E-05 19,237.748 19,237.748 O.ooE+OO 3.11E-Ol 3.11E-Ql 4.77E+02 4.77E+02 
U-238 -2.8547E-09 19,237.748 0.000 8_89E-Q4 8.35E-04 8.89E-04 Total Total 
V-90 1.7321E+OO 19,237.748 19,237.748 O.ooE+OO 3.33E+04 3.33E+04 
Other Radionuclides 3.90E+04 3.90E+04 
lUI. TeDJPIlIteSeledioll ~l;V.B ........
 .$IIlC~ 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences:
 
Reactor Moderator: UGHTWATER LIGHT WATER This TempIaie was used for the following reasons:
 

Fuel Cladding: NONE SST This fu~ matches on all parameters except cladding (SST is conservative) and enrichment (unknown). 
BOL HM Constituents: U02 U 

BDL Enrichment %: 60 to 100 

Burnup Summary (MWd) Basis for burnup used in estimate: 
FromSFD Estimat8d 

Nomlnal:1 I 19,237.748 Nominal bumup set equal to bounding bumup. 
Bounding: 19,237.748 Bounding bumup estimated by assuming SOL hetlV)' metal mass was twice EOL. 

Checks 

Estimated Bumupf 
BumUD MultlDlier Given Bumup Estimated EDL HMlGlven EOL HM 

Nomlnal:1 10.12 I 1.021 
Bounding: 10.12 ,

Reador shutdown. core removal, storage, shlppmg or other date conflnmng that Irradiation ceased for fuel. 

210131 bumup for all fuel associated with this wol1<sh&et must be divided by BOL heavy metal mass to get specific bumup values (MWd'M1). 
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and Template W.ormation Estimated 

Fuel Nama: PNL MOX FUEL 1Fuel decay start date: 1988 Canister usage: 
SNFID#: 414 Estimates as of: 2010 18"x15' 

Fuel Units & Des<:r: 5 . SCRAP Template: (Worst Case) 0.36 
Heavy Metal Mass: 80~ ; EO~.23kg 'Template Bumup(MWd): 62.5 
ROD Starago Sib: INEEL Template BOL Heavy Metal Mass (MT): 0.00186865 

Template Decay Time· 20 years 
n. Estimates m x" x, b y" y, Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (boUnding) 
Ae-227 1.6288E-06 218.581 218.581 O.ooE+OO 3.56E-04 3.56E-04 Avg. MeV
 
Am-241 6.9216E+OO 218.581 218.581 O.ooE+OO 1.51E-Hl3 1.51 E-Hl3
 0.0150 4.467E+14 
Am-242m I.B032E-02 218.581 218.581 O.ooE+OO 3.94E+OO 3.94E+OO 0.0250 8.79SE+13 
Am-243 1.6336E-02 218.581 218.581 O.ooE+OO 3.57E+OO 3.57E+OO 0.0375 7.896E+13 
C-14 1.2112E-01 218.581 218.581 O.ooE+OO 2.65E-Hl1 2.65E-Hl1 0.0575 9.858E+13 
CI-36 2.2860E-03 218.581 218.581 O.OOE+OO 5.00E-01 5.00E-01 0.0850 4.533E+13 
Cm-243 1.2475E-03 218.581 218.581 O.OOE+OO 2.73E-01 2.73E-01 0.1250 4.178E+13 
Cm-244 2.9920E-01 218.581 218.581 O.OOE+OO 6.54E-Hl1 6.54E-Hl1 0.2250 3.746E+13 
Co-BO 2.0197E-Hl2 218.581 218.581 O.OOE+OO 4.41E+04 4.41E+04 0.3750 1.567E+13 
Cs-134 5.2728E-02 218.581 218.581 O.OOE+OO 1.15E-Hl1 1.15E-Hl1 0.5750 2.462E+14 
Cs-135 4.3976E-04 218.581 218.581 O.OOE+OO 9.61E-02 9.61E-02 0.8500 1.914E+13 
Cs-137 2.97BOE-Hl1 218.581 218.581 O.OOE+OO 6.50E+03 6.50E-Hl3 1.2500 3.286E+15 
EU-154 4.1836E+OO 218.581 218.581 O.OOE-HlO 9.14E-Hl2 9.14E-Hl2 1.7500 5.976E+11 
Eu-155 5.8060E-01 218.581 218.581 O.OOE+OO 1.23E-Hl2 1.23E-Hl2 2.2500 1.733E+10 
Fe-55 1.5985E-Hl1 218.581 218.581 O.OOE+OO 3.49E-Hl3 3.49E+03 2.7500 8.315E+08 
H-3 5.6412E-01 218.581 218.581 O.OOE+OO 1.23E-Hl2 1.23E-Hl2 3.5000 9.728E+05 
1-129 1.0618E-05 218.581 218.581 O.OOE+OO 2.32E-03 2.32E-03 5.ססOO 4.029E+05 
Kr-85 1.5783E+OO 218.581 218.581 O.OOE+OO 3.45E-Hl2 3.45E-Hl2 7.ססOO 4.631E+04 
Np-237 1.5632E-04 218.581 218.581 O.OOE+OO 3.42E-02 3.42E-02 11.ססOO 5.311E+03 
Pa-231 2.8608E-06 218.581 218.581 O.OOE+OO 6.25E-04 6.25E-04 
Pb-21 0 3.7448E-09 218.581 218.581 O.OOE+OO 8.19E-07 8.19E-07 
Pm-147 8.8701E-01 218.581 218.581 O.OOE+OO I.94E-Hl2 I.94E-Hl2 
Pu-238 -4.8843E-01 218.581 0.000 5.91 E-Hl1 O.OOE+OO 5.91E-Hl1 
Pu-239 -4.82BOE-02 218.581 0.000 7.15E+OO O.OOE+OO 7.15E+OO 
Pu-240 -3.0095E-01 218.581 0.000 9.13E+OO O.OOE+OO 9.13E+OO 
Pu-241 -5.2580E-Hl1 218.581 0.000 2.35E+03 O.OOE+OO 2.35E+03 
Pu-242 -1.1381E-04 218.581 0.000 3.95E-02 1.47E-02 3.95E-02 
Ra-226 1.6815E-oB 218.581 218.581 O.OOE+OO 3.68E-06 3.68E-06 
Ra-228 5.6880E-07 218.581 218.581 O.OOE+OO 1.24E-04 1.24E-04 
Ru-106 1.2188E-04 218.581 218.581 O.OOE+OO 2.68E-02 2.68E-02 
5e-79 1.9186E-04 218.581 218.581 O.OOE+OO 4:19E-02 4.19E-02 
5n-126 1.8671E-04 218.581 218.581 O.OOE+OO 3.64E-02 3.64E-02 
5r-90 2.8288E-Hl1 218.581 218.581 O.OOE+OO 6.18E+03 6.18E-Hl3 
Te-99 6.7678E-03 218.581 218.581 O.OOE+OO 1.4BE+OO 1.4BE+OO 
Th-229 8.9952E-07 218.581 218.581 O.OOE+OO 1.97E-04 1.97E-04 
Th-230 2.9941E-06 218.581 218.581 O.OOE+OO 6.54E-04 6.54E-04 
Th-232 6.0206E-07 218.581 218.581 O.OOE+OO 1.32E-04 1.32E-04 
TI-208 1.0120E-04 218.581 218.581 O.OOE+OO 2.21E-02 2.21E-02 
U·232 2.7368E-04 218.581 218.581 O.OOE+OO 5.99E-Q2 5.99E-02 Thermal Power
 

U-233 3.6128E-04 218.581 218.581 O.OOE+OO 7.90E-02 7.90E-02
 Nominal Heat Bounding 
U-234 12788E-02 218.581 218.581 O.OOE+OO 2.80E+OO 2.BOE+OO Output Heat Output 
U-235 5.7486E-04 218.581 218.581 I.98E-04 1.26E-01 1.26E-01 /Wattsl /Wattsl 
U-236 2.3485E-04 218.581 218.581 O.OOE+OO 5.13E-02 5.13E-02 8.25E+02 8.27E+02 
U-238 1.1581E-04 218.581 218.581 2.46E-05 2.53E-02 2.53E-02 Total Total 
Y-90 2.8288E-Hl1 218.581 218.581 O.OOE+OO 6.18E+03 6.18E-Hl3 
Other Radionuelides 1.64E+04 1.64E+04 

:m. Temolate SeIe<:tion Su-..v, ~ $umntan. sQd C~ 
Template Selection Summary 

FromSFD Used Basis lor Parameter Differences: 
Reactor Moderator: UGHTWATER (WorntCase) This Template was used for the following reasons: 

Fuel C1addlng: SST SSTllnconel This fuel didn1 doseIy match 8Ily existing templales. t_orelhe worst case template was used. 
BOl HM Constituents: PU02-U02 U. Th. & Pu 

BOL Enrichment %: Oto 100 

BumupSumrna~(MWd)' Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal:1 I 218.581 Norrdnat burnup set equal to bounding burnup. 
Boundlng:1 I 218.581 Bounding bumup estimated by assuming BOL heavy metal mass was twice EOL 

Checks 

Estimated Bumupl 
Bumup Multiplier Given Bumup Estimated EOl HMiGiven EOl HM 

Nominsl: 14.21 I 591.641 
Bounding: 14.21 , 

Reactor shutdown, core removal, storage, shiPPing or other date conflnnln9 that Irradiation ceased for fuel.
 

~otal bumup for all fuel associated with this worksheet must be divided by SOL heavy metal mass to get specific bumup values (MWd'MT).
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Fuel Radionuclide Inventory Worksheet 
]. Fuel ~nd TeQlplatl! blrQ(JQ8(ioJl Estimated 

Fuel Name: PNl MOX FUEL (7010) 1 FueI decay start date: 1988 Canister usage: 
SNFID#: 415 Estimates as of: 2010 18"x15' 

Fuel Units & Oeser: 7 - FUEL MELTED IN EXP Template: (Worst Case) 0.51 
_vy Metal Ma.s: BOl= ; EOl=.Ol k9 'Template Bumup(MWd): 62.5 
ROO Storage Site: INEEL Template BOl _vy Metal Ma.s (MT): 0.00186865 

Template Decay Time' 2Oy..'" 
n. Estimates m x" Xb b y" Yb Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 1.6288E-06 9.313 9.313 O.ODE-tOO 1.52E-05 1.52E-05 Avg. MeV 
Am-241 6.9216E-tOO 9.313 9.313 O.ODE-tOO 6.45E-KJl 6.45E-KJl 0.0150 1.903E+13 
Am-242m 1.8032E-02 9.313 9.313 O.ODE-tOO 1.68E-Ql 1.68E-Ol 0.0250 3.749E+12 
Am-243 1.6336E-Q2 9.313 9.313 O.ODE-tOO 1.52E-Ql 1.52E-Ql 0.0375 3.364E+12 
C-14 1.2112E-Ql 9.313 9.313 O.ODE-tOO 1.13E-tOO 1.13E-tOO 0.0575 4.200E+12 
CI-36 2.2860E-03 9.313 9.313 O.ODE-tOO 2.13E-02 2.13E-02 0.0850 1.932E+12 
Cm-243 1.2475E-03 9.313 9.313 O.ODE-tOO 1.16E-02 1.16E-02 0.1250 1.780E+12 
Cm-244 2.9920E-Ol 9.313 9.313 O.ODE-tOO 2.79E-tOO 2.79E-tOO 0.2250 1.596E+12 
Co-6O 2.0197E-KJ2 9.313 9.313 O.ODE-tOO 1.88E-KJ3 1.88E-KJ3 0.3750 6.675E+l1 
Cs-l34 5.2728E-Q2 9.313 9.313 O.ODE-tOO 4.91E-Ol 4.91E-Ol 0.5750 1.049E+13 
Cs-135 4.3976E-Q4 9.313 9.313 O.ODE-tOO 4.10E-Q3 4.10E-Q3 0.8500 8.154E+11 
Cs-137 2.9760E-KJl 9.313 9.313 O.ODE-tOO 2.77E-KJ2 2.77E-KJ2 1.2500 1.400E+14 
EU-154 4.1838E-tOO 9.313 9.313 O.ODE-tOO 3.90E-KJl 3.90E-KJl 1.7500 2.546E+l0 
Eu-155 5.6060E-Ol 9.313 9.313 O.ODE-tOO 5.22E-tOO 5.22E-tOO 2.2500 7.382E+08 
Fe-55 1.5985E-KJl 9.313 9.313 O.ODE-tOO 1.49E-KJ2 1.49E-KJ2 2.7500 3.543E+07 
H-3 5.6412E-Ol 9.313 9.313 O.ODE-tOO 5.25E-tOO 5.25E-tOO 3.5000 4.145E+04 
1-129 1.0618E-05 9.313 9.313 O.ODE-tOO 9.89E-OS 9.89E-OS 5.ססOO 1.717E+04 
Kr-85 1.5783E-tOO 9.313 9.313 O.ODE-tOO 1.47E-KJl 1.47E-KJl 7.ססOO 1.973E+03 
Np-237 1.5632E-Q4 9.313 9.313 O.ODE-tOO 1.46E-03 1.46E-Q3 11.ססOO 2.263E+02 
Pa-231 2.8608E-06 9.313 9.313 O.ODE-tOO 2.68E-Q5 2.68E-05 
Pb-210 3.7446E-D9 9.313 9.313 O.ODE-tOO 3.49E-08 3.49E-08 
Pm-147 8.8701E-Ol 9.313 9.313 O.ODE-tOO 8.26E-tOO 8.26E-tOO 
PU-238 -4.8843E-Ol 9.313 0.000 2.52E-tOO O.ODE-tOO 2.52E-tOO 
Pu-239 -4.8280E-Q2 9.313 0.000 3.OSE-Ol O.ODE-tOO 3.05E-01 
Pu-240 -3.OD95E-Ql 9.313 0.000 3.89E-Ql O.ODE-tOO 3.89E-Ol 
Pu-241 -5.2560E-KJl 9.313 0.000 l.ODE-KJ2 O.ODE-tOO 1.ODE-KJ2 
Pu-242 -1.1381 E-04 9.313 0.000 l.68E-03 6.25E-Q4 1.68E-03 
Ra-226 1.6815E-Q8 9.313 9.313 O.ODE-tOO 1.57E-07 1.57E-Q7 
Ra-228 5.6880E-07 9.313 9.313 O.ODE-tOO 5.30E-Q6 5.30E-06 
Ru-l06 1.2188E-04 9.313 9.313 O.ODE-tOO 1.14E-03 1.14E-03 
8e-79 1.9186E-04 9.313 9_313 O.ODE-tOO 1.79E-03 1.79E-03 
8n-126 1.6671E-Q4 9.313 9.313 O.ODE-tOO l.SSE-Q3 l.SSE-Q3 
8r-90 2.8288E-KJl 9.313 9.313 O.ODE-tOO 2.63E-KJ2 2.63E-KJ2 
Tc-99 6.7678E-03 9.313 9.313 O.ODE+OO 6'30E-02 6.30E-02 
Th-229 8.9952E-Q7 9.313 9.313 O.ODE-tOO 8.38E-Q6 8.38E-Q6 
Th-230 2.9941E-Q6 9.313 9.313 O.ODE-tOO 2.79E-QS 2.79E-Q5 
Th-232 6.0208E-07 9.313 9.313 O.ODE-tOO 5.61E-Q6 5.61E-06 
TI-208 1.0120E-Q4 9.313 9.313 O.ODE-tOO 9.43E-04 9.43E-04 
U-232 2.7388E-04 9.313 9_313 O.ODE-tOO 2.SSE-03 2.SSE-03 Thennal Power 
U-233 3.6128E-Q4 9.313 9.313 O.ODE-tOO 3.36E-03 3.36E-03 Nominal Heat Bounding 
U-234 1.2788E-02 9.313 9.313 O.ODE-tOO 1.19E-01 1.19E-Ql Oulput Heal Output 
U-235 5.7486E-Q4 9.313 9.313 8.43E-Q6 S.36E-Q3 5.36E-03 /Watts) /Watts) 
U-236 2.3485E-Q4 9.313 9.313 O.ODE-tOO 2.19E-03 2.19E-Q3 3.51E+Ol 3.52E+01 
U-238 1.1581E-Q4 9.313 9.313 1.05E-Q6 1.08E-Q3 1.08E-Q3 Total Total 
V-90 2.8288E-KJl 9.313 9.313 O.ODE-tOO 2.63E-KJ2 2.63E-KJ2 
Other Radianuelides 6.98E-KJ2 6.98E-KJ2 

M 'w. T_~~·.Summal'V,Ull1"llll and CIIeI:k5 q 
Template selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor_: UGHTWATEA (Worst Case) This Template was used forthe following reasons: 

Fuel Clsddlng: SST SSTIinconel This fuel didnl closely match any existing templates, Ihe..lorelhe worst case template was used. 
SOL HM Constituents: Pu02-U02 U. Th.&Pu 

BOL Enrichment %: Otoloo 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nominal: 9.313 Nominal bumup set equal to bounding bumup.
Boundlng:1 I 9.313 Bounding bumup estimated by assuming SOL heavy metal mass was twice EOL 

Chacka 

Estimated Bumup/ 
Bumup Mul1lpller Given Sumup Estimated EOL HMiGiven EOl HM 

Nominal: 14.21 1 591.641 
Bounding:r 14.21 , 

Reactor shutdown, core removal, stomge, shiPPing or other date confllTmng that IIradiatlon ceased for fuel.
 

2Total bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWd'MT).
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,IFuel Radionuclide Inventory Worksheet 

I. Fuel and Ttmplate Information Estimated 
Fuel Nome: PNL MOX FUEL (7055) 1Fuel decay start date: 1988 Canister usage: 

SNFIDU: 416 Estimates as of: 2010 18"x15' 
Fuel Units & Desc" 12 - SCRAP Templole: (Worst Case) 0.88 
Heavy MeIlII Mas.: BOl.= : EOl.=.06k9 2Templnte 13umup(MWd): 62.5 
ROD Storage SIte: INEEL T"",plale BOL Heavy Metal Mo•• (MTl: 0.00186865 

Template Decay Time· 20 years 

U. Estimaw. m x. Xb b Y. Yb Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (boUnding) 
Ac-227 1.6288E-06 54.740 54.740 O.ooE+OO 8.92E-05 8.92E-05 Avg. MeV 
Am-241 6.9216E+OO 54.740 54.740 O.ooE+OO 3.79E+02 3.79E+02 0.0150 1.119E+14 
Am-242m 1.8032E-Q2 54.740 54.740 ~-----o.ooE+OO 9.87E-01 9.87E-01 0.0250 2.203E+13 
Am-243 1.6336E-Q2 54.740 54.740 O.ooE+OO 8.94E-01 8.94E-01 0.0375 1.977E+13 
C-14 1.2112E-Q1 54.740 54.740 O.ooE+OO 6.63E+OO 6.63E+OO 0.0575 2.469E+13 
CI-36 2.2880E-Q3 54.740 54.740 O.ooE+OO 1.25E-01 1.25E-01 0.0850 1.135E+13 
Cm-243 1.2475E-Q3 54.740 54.740 O.ooE+OO 6.83E-02 6.83E-02 0.1250 1.046E+13 
Cm-244 2.9920E-Q1 54.740 54.740 O.ooE+OO 1.64E+01 1.64E+01 0.2250 9.382E+12 
Co-60 2.0197E+02 54.740 54.740 O.ooE+OO 1.11E+04 1.11E+04 0.3750 3.923E+12 
CS-134 5.2728E-Q2 54.740 54.740 O.ooE+OO 2.89E+OO 2.89E+OO 0.5750 6.165E+13 
Cs-135 4.3976E-04 54.740 54.740 O.ooE+OO 2.41E-02 2.41E-02 0.8500 4.793E+12 
CS-137 2.9760E+01 54.740 54.740 O.ooE+OO 1.83E+03 1.83E+03 1.2500 8.229E+14 
EU-154 4.1838E+OO 54.740 54.740 O.ooE+OO 2.29E+02 2.29E+02 1.7500 1.496E+11 
EU-155 5.6060E-01 54.740 54.740 O.ooE+OO 3.07E+01 3.07E+01 2.2500 4.339E+09 
Fe-55 1.5985E+01 54.740 54.740 O.ooE+OO 8.75E+02 8.75E+02 2.7500 2.082E+08 
H-3 5.6412E-01 54.740 54.740 O.ooE+OO 3.09E+01 3.09E+01 3.5000 2.436E+05 
1-129 1.0618E-05 54.740 54.740 O.ooE+OO 5.81E-04 5.81E-04 5.ססOO 1.009E+05 
Kr-85 1.5783E+OO 54.740 54.740 O.ooE+OO 8.64E+01 8.64E+01 7.ססOO 1.1SOE+04 
Np-237 1.5832E-04 54.740 54.740 O.ooE+OO 8.56E-03 8.56E-03 11.ססoo 1.330E+03 
Pa-231 2.8608E-06 54.740 54.740 O.ooE+OO 1.57E-04 1.57E-04 
Pb-21 0 3.7448E-09 54.740 54.740 O.ooE+OO 2.05E-Q7 2.05E-Q7 
Pm-147 8.8701E-Q1 54.740 54.740 O.ooE+OO 4.86E+01 4.86E+01 
PU-238 -4.8843E-Q1 54.740 0.000 1.48E+01 O.OOE+OO 1.48E+01 
PU-239 -4.8280E-Q2 54.740 0.000 1.79E+OO O.ooE+OO 1.79E+OO 
PU-24O -3.0095E-Q1 54.740 0.000 2.29E+OO O.OOE+OO 2.29E+OO 
PU-241 -5.2560E+01 54.740 0.000 5.89E+02 O.OOE+OO 5.89E+02 
PU-242 -1.1381E-04 54.740 0.000 9.90E-Q3 3.67E-03 9.90E-03 
Ra-226 1.8815E-08 54.740 54.740 O.OOE+OO 9.20E-07 9.20E-Q7 
Ra-228 5.6880E-Q7 54.740 54.740 O.OOE+OO 3.11E-05 3.11E-05 
RU-106 1.2188E-04 54.740 54.740 O.OOE+OO 6.67E-03 6.67E-Q3 
5e-79 1.9186E-04 54.740 54.740 O.OOE+OO 1.05E-02 1.05E-Q2 
Sn-126 1.6671E-04 54.740 54.740 O.OOE+OO 9.13E-03 9.13E-Q3 
5r-90 2.8288E+01 54.740 54.740 O.OOE+OO 1.55E+03 1.55E+03 
Tc-99 6.7678E-Q3 54.740 54.740 O.OOE+OO 3.70E-Q1 3.70E-01 
Th-229 8.9952E-Q7 54.740 54.740 O.OOE+OO 4.92E-05 4.92E-QS 
Th-230 2.9941E-06 54.740 54.740 O.OOE+OO 1.64E-04 1.64E-04 
Th-232 6.0208E-Q7 54.740 54.740 O.OOE+OO 3.30E-QS 3.30E-05 
Tl-208 1.0120E-04 54.740 54.740 O.OOE+OO 5.54E-03 5.54E-Q3 
U-232 2.7388E-04 54.740 54.740 O.OOE+OO 1.50E-Q2 1.50E-Q2 Thermal Power 
U-233 3.6128E-04 54.740 54.740 O.OOE+OO 1.98E-Q2 1.98E-02 Nominal Heat Bounding 
U-234 12788E-Q2 54.740 54.740 O.OOE+OO 7.ooE-Q1 7.ooE-Q1 Output Heat Output 
U-235 5.7486E-04 54.740 54.740 4.96E-QS 3.15E-Q2 3.15E-Q2 /Watts) /Wattsi 
U-236 2.3485E-04 54.740 54.740 O.OOE+OO 1.29E-Q2 129E-Q2 2.06E+02 2.07E+02 
U-238 1.1581E-04 54.740 54.740 6.17E-06 6.35E-Q3 6.35E-03 Total Total 
Y-90 2.8288E+01 54.740 54.740 O.OOE+OO 1.55E+03 1.55E+03 
Other Radionuclldes 4.10E+03 4.10E+03 

m.. T..-Iate Sdection SuIlllllaI'Y, IJ ,llmJ(;~ 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: UGHTWATER (Worst Case) This Template was used tor the following reasons:
 

Fuel CIaddlng: SST SST/lnconel This fuel didn, dosely match any existing templates, therefore the worst case template was used.
 
BOL HM Consliluents: PU02-U02 U. Th.&Pu 

BOL Enrichment %: Ot0100 

Bumup SUmmary (MWd)' Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal:1 54.740 Nominal bumup set equal to bounding bumup. 
Bounding: 54.740 Bounding bumup estimated by assuming BOl heavy metal mass was twice EOL. 

Checks 

Estimated Bumupl 
Bumul> Multiplier Given Bumup Estimated EOL HMlGlven EOL HM 

Nominal: 14.21 I 591.641
 
Bounding:1 14.21
 ,

Reactor shutdown, core removal, storage. shlppmg or other date conflmnng that Irradiation ceased for fuel. 

2TotaI bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdIMT). 

I
 
'I
 
I
 
I,
 
I
 

I 
I 
I 
I 
I 
I 
I 
I 

DOEl5NFIREP-Q78 December 2003 
Revision 1 PageC-326 

I 
I 

I 



Fuel Radionuclide Inventory Worksheet 
I. fud end Template WonIlalion Estimated 

Fuel Name: PNL MOX FUEL (7057) t Fuei deeay start date: 1988 Canister usage: 
SNFID#: 417 Estimates as of: 2010 18"x15' 

Fuel Units & Oeser: 4 - SCRAP Template: (Worst Case) 0.29 
Heavy Metal Mass: BOl= ; EOL=2.44kg 2Template Bumup(MWd): 62.5 
ROD Storage 51..: INEEL Templa" BOl Heavy Metal Mas. (MT): 0.00186865 

Template Decay Time" 20 years 

ILEstimates m x" x" b y" Yo Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 1.6288E-06 2,318.880 2,318.880 O.OOE+OO 3.78E-Q3 3.78E-03 Avg.MeV 
Am-241 6.9216E+OO 2,318.880 2.318.880 O.OOE+OO 1.61E+04 1.61E+04 0.0150 4.739£+15 
Am-242m 1.8032E-Q2 2,318.860 2,318.880 O.OOE+OO 4.18E+01 4.18E+01 0.0250 9.334E+14 
Am-243 1.6336E-Q2 2,318.860 2,318.880 O.OOE+OO 3.79E+01 3.79E+01 0.0375 8.376£+14 
C-14 1.2112E-Q1 2,318.880 2,318.880 O.OOE+OO 2.81E+02 2.81E+02 0.0575 1.046E+15 
CI-36 2.2880E-03 2,318.880 2,318.880 O.OOE+OO 5.30E+OO 5.30E+OO 0.0850 4.809£+14 
Cm-243 1.2475E-03 2,318.880 2,318.880 O.OOE+OO 2.89E+OO 2.89E+OO 0.1250 4.432E+14 
Cm-244 2.9920E-01 2,318.880 2,318.880 O.OOE+OO 6.94E+02 6.94E+02 0.2250 3.974£+14 
Co-50 2.0197E+02 2,318.880 2,318.880 O.OOE+OO 4.68E+05 4.68E+05 0.3750 1.662£+14 
Cs-134 5.2728E-02 2,318.880 2,318.880 O.OOE+OO 1.22E+02 1.22E+02 0.5750 2.612E+15 
Cs-135 4.3976E-04 2,318.880 2,318.880 O.OOE+OO 1.02E+OO 1.02E+OO 0.8500 2.030£+14 
Cs-137 2.9760E+01 2,318.880 2,318.880 O.ooE+OO 6.90E+04 6.90E+04 1.2500 3.486E+16 
Eu-154 4.1836E+OO 2,318.880 2,318.880 O.ooE+OO 9.70E+03 9.70E+03 1.7500 6.339E+12 
EU-155 5.6060E-01 2,318.860 2,318.880 O.ooE+OO 1.30E+03 1.30E+03 2.2500 1.838E+11 
Fe-55 1.5985E+01 2,318.860 2,318.880 O.ooE+OO 3.71E+04 3.71E+04 2.7500 8.821£+09 
H-3 5.6412E-01 2,318.880 2,318.880 O.ooE+OO 1.31E+03 1.31E+03 3.5000 1.032E+07 
1-129 1.0618E-05 2,318.880 2,318.880 O.ooE+OO 2.46E-02 2.46E-02 5.ססOO 4.274E+06 
Kr-85 1.5783E+OO 2,318.860 2,318.880 O.ooE+OO 3.68E+03 3.66E+03 7.ססOO 4.913E+05 
Np-237 1.5632E-04 2,318.880 2,318.880 O.ooE+OO 3.62E-01 3.62E-01 11.ססOO 5.634E+04 
Pa-231 2.8608E-06 2,318.880 2,318.880 O.ooE+OO 6.63E-03 6.63E-03 
Pb-21 0 3.7448E-Q9 2,318.880 2,318.880 O.ooE+OO 8.68E-06 8.68E-06 
Pm-147 8.8701E-Q1 2,318.880 2,318.880 O.ooE+OO 2.06E+03 2.06E+03 
Pu-238 -4.8643E-01 2,318.880 0.000 6.27E+02 O.ooE+OO 6.27E+02 
Pu-239 -4.8280E-02 2,318.880 0.000 7.59E+01 O.OOE+OO 7.59E+01 
Pu-240 -3.oo95E-01 2,318.880 0.000 9.69E+01 O.ooE+OO 9.69E+01 
Pu-241 -5.2560E+01 2,318.880 0.000 2.49E+04 O.ooE+OO 2.49E+04 
Pu-242 -1.1381E-Q4 2,318.880 0.000 4.19E-01 1.56E-Q1 4.19E-Q1 
Ra-226 1.6815E-08 2,318.880 2,318.880 O.ooE+OO 3.90E-Q5 3.90E-Q5 
Ra-228 5.6880E-07 2,318.880 2,318.880 O.ooE+OO 1.32E-Q3 1.32E-Q3 
RU-106 1.2188E-04 2,318.880 2,318.880 O.ooE+OO 2.83E-Q1 2.83E-Q1 
Se-79 1.9186E-Q4 2,318.880 2,318.880 O.ooE+OO 4.45E-Q1 4.45E-Q1 
Sn-126 1.6671E-04 2,318.880 2,318.880 O.ooE+OO 3.87E-Q1 3.87E-Q1 
Sr-90 2.8288E+01 2,318.880 2,318.880 O.OOE+OO 6.56E+04 6.56E+04 
Te-99 6.7678E-Q3 2,318.880 2,318.880 O.ooE+OO 1.57E+01 1.57E+01 
Th-229 8.9952E-Q7 2,318.880 2,318.880 O.ooE+OO 2.09E-Q3 2.09E-Q3 
Th-230 2.9941E-Q6 2,318.880 2,318.880 O.ooE+OO 6.94E-Q3 6.94E-Q3 
Th-232 6.0208E-07 2,318.880 2,318.880 O.ooE+OO 1.40E-Q3 1.40E-Q3 
TI-208 1.0120E-Q4 2,318.880 2,318.880 O.OOE+OO 2.35E-Q1 2.35E-Q1 
U-232 2.7388E-Q4 2,318.880 2,318_860 O.ooE+OO 6.35E-Q1 6.35E-Q1 Thenmal Power 
U-233 3.6128E-Q4 2,318.880 2,318.880 O.OOE+OO 8.38E-01 8.38E-Q1 Nominal Heat Bounding 
U-234 1.2788E-Q2 2,318.880 2,318.880 O.ooE+OO 2.97E+01 2.97E+01 Output Heat Output 
U-235 5.7486E-Q4 2,318.860 2,318.880 2.10E-Q3 1.34E+OO l.34E+OO /Watts! /Watts! 
U-236 2.3485E-Q4 2,318.880 2,318.880 O.OOE+OO 5.45E-Q1 5.45E-01 e.75E+03 e.77E+03 
U-238 1.1581E-Q4 2,318.880 2,318.880 2.61E-Q4 2.69E-01 2.69E-Q1 Total Total 
V-90 2.8288E+01 2,318.880 2,318.880 O.OOE+OO 6.56E+04 6.56E+04 
Other Radionuelides 1.74E+05 1.74E+05 
lll.T_te~Summary.a and CheCks > 
TemDlate Selection Summary 

From SFD Used Basis for Parameter Differences: 
UGHTWATER (Worst Case) This Template was used for the following reasons: --Fuel Cladding: UNKNOWN SSTllnconel This fuel didn1 dose~ match any existing femplates, lheleIore file worst case 'elflllale was used. 

BOl HM Constituents: Pu02-U02 U, Th, &Pu 
BOl Enrichment Ofo: Oto 100 

Burnup Summary (MWd) Basis lor burnuD used in estimate: 
FromSFD Estimat8d 

Nomlnal:1 I 2.318.860 Nominal bumup set equal to bounding bumup. 
Boundlng:1 I 2.318.860 Bounding bumup estimated by assuming BOL heavy m&ta1 mass was twice EOL. 

Checks 

Estimated Bumupf 
BumuD MultiDII... Given Bumup Estimated EOl HMlGlvan EOl HM 

Nominal: 14.21 I 591.641 
Bounding: 14.21 ,

Reactor shutdo'M'l, core removal, storage, shipping or other date conflrmmg that Inactiatloo ceased for fuel.
 

2Total bumup for all fuel associated with this WOfksheet must be divided by BOL heavy metal mass to get specific bumup values (MWcVMT).
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Fuel Radionuclide Inventory Worksheet 

J. Fuel and TeDljlIaj.e JIlf<ll'n18tlon Estimated 
Fuel Name: PNl MOX PELlETS (7057) 'Fucl decay start date: 1988 Canister usage: 

SNF 10 #: 418 Estimates as of: 2010 18"x15' 
Fuel Units & Desc:r: 1 - SCRAP Templals: (Worst Case) 0.07 
Heavy Metal Mass: BOl.: ; EOl.:.65k9 "Templals Bumup(MWd): 62.5 
ROD Storage Sit>: INEEl Template BOl Heavy Metal Masa (MT): 0.00166865 

Templals Decay Time' 20 years 

n. Estimates m x. Xb b Y. Yb Gamma Sources 
Photon Total 

CUMWdFrom Nominal Bounding Fual Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 1.6288E-06 614.878 614.878 O.OOE+OO 1.00E-03 1.00E-03 Avg. MeV 
Am-241 6.9216E+OO 614.878 614.878 o.OoE+OO 4.26E+03 4.26E+03 0.0150 1.257E+15 
Am-242m 1.8032E-02 614.878 614.878 O.ODE+OO 1.11E+Ol 1.11E+Ol 0.0250 2.475E+14 
Am-243 1.6336E-02 614.878 614.878 O.OOE+OO l.00E+Ol 1.00E+Ol 0.0375 2.221E+14 
C-14 1.2112E-Ol 614.878 614.878 O.OOE+OO 7.45E+Ol 7.45E+Ol 0.0575 2.773E+14 
CI-36 2.2880E-03 614.878 614.878 O.OOE+OO 1,41E+OO 1.41E+OO 0.0850 1.275E+14 
Cm-243 1.2475E-03 614.878 614.878---0.00E+oo 7.67E-Ol 7.67E-Ol 0.1250 1.175E+14 
Cm-244 2.9920E-Ol 614.878 614.878 O.OOE+OO 1.84E+02 1.84E+02 0.2250 1.054E+14 
Co-60 2.0197E+02 614.878 614.878 O.OOE+oo 1.24E+05 1.24E+05 0.3750 4.407E+13 
Cs-l34 5.2728E-02 614.878 614.878 O.OOE+OO 3.24E+Ol 3.24E+Ol 0.5750 6.925E+14 
Cs-l35 4.3976E-04 614.878 614.878 O.OOE+OO 2.70E-ol 2.70E-ol 0.8500 5.383E+13 
Cs-137 2.9760E+Ol 614.878 614.878 O.OOE+OO 1.83E+04 l.83E+04 1.2500 9.243E+15 
Eu-l54 4.1836E+OO 614.878 614.878 O.OOE+OO 2.57E+03 2.57E+03 1.7500 1.681E+12 
Eu-155 5.6060E-Ol 614.878 614.878 O.OOE+OO 3.45E+02 3.45E+02 2.2500 4.874E+10 
Fe-55 1.5985E+Ol 614.878 614.878 O.OOE+OO 9.83E+03 9.83E+03 2.7500 2.339E+09 
H-3 5.6412E-ol 614.878 614.878 O.OOE+OO 3.47E+02 3.47E+02 3.5000 2.737E+06 
1-129 1.0618E-05 614.878 614.878 O.OOE+OO 6.53E-03 6.53E-03 5.ססOO 1.133E+06 
Kr-85 1.5783E+OO 614.878 614.878 O.OOE+OO 9.70E+02 9.70E+02 7.ססOO 1.303E+05 
Np-237 1.5632E-04 614.878 614.878 O.OOE+OO 9.61E-02 9.61E-02 11.ססOO 1.494E+04 
Pa-231 2.8808E-06 614.878 614.878 O.ooE+OO 1.76E-03 1.76E-03 
Pb-21 0 3.7448E-09 614.878 614.878 O.OOE+OO 2.30E-06 2.30E-06 
Pm-147 8.8701E-ol 614.878 614.878 O.ooE+OO 5.45E+02 5.45E+02 
Pu-238 -4.8843E-Ol 614.878 0.000 1.88E+02 O.OOE+OO 1.88E+02 
Pu-239 -4.8280E-02 614.878 0.000 2.01E+Ol O.OOE+OO 2.01E+Ol 
Pu-240 -3.0095E-ol 614.878 0.000 2.57E+Ol O.ooE+OO 2.57E+Ol 
Pu-241 -5.2560E+Ol 614.878 0.000 6.61E+03 O.ooE+OO 6.61E+03 
Pu-242 -1.1381E-04 614.878 0.000 1.11E-Ol 4.12E-02 1.11E-ol 
Ra-226 1.8815E-06 614.878 614.878 O.ooE+OO 1.03E-OS 1.03E-05 
Ra-228 5.6880E-07 614.878 614.878 O.ooE+OO 3.50E-04 3.50E-04 
Ru-l06 1.2188E-04 614.878 614.878 O.ooE+OO 7.49E-02 7.49E-02 
5..79 1.9186E-04 614.878 614.878 O.OOE+OO 1.18E-Ol 1.18E-ol 
5n-126 1.8871 E-04 614.878 614.878 O.ooE+OO 1.03E-Ol 1.03E-ol 
5r-90 2.8288E+Ol 614.878 614.878 O.OOE+OO 1.74E+04 1.74E+04 
Te-99 6.7678E-03 614.878 614.878 O.ooE+OO 4.16E+OO 4.16E+OO 
Th-229 8.9952E-07 614.878 614.878 O.ooE+OO 5.53E-04 5.53E-04 
Th-230 2.9941E-06 614.878 614.878 O.ooE+OO 1.84E-03 1.84E-03 
Th-232 6.0208E-07 614.878 614.878 O.ooE+OO 3.70E-04 3.70E-04 
TI-208 1.0120E-04 614.878 614.878 O.ooE+OO 6.22E-02 6.22E-02 
U-232 2.7388E-04 614.878 614.878 O.ooE+OO 1.68E-ol 1.68E-ol Thermal Power 
U-233 3.6128E-04 614.878 614.878 O.ooE+OO 2.22E-ol 2.22E-ol Nominal Heat Bounding 
U-234 12788E-02 614.878 614.878 O.ooE+OO 7.88E+OO 7.88E+OO Output Heat Output 
U-235 5.7486E-04 614.878 614.878 5.57E-04 3.54E-ol 3.54E-ol (Watts> (Watts> 
U-238 2.3485E-04 614.878 614.878 O.ooE+OO 1.44E-ol l.44E-ol 2.32E+03 2.33E+03 

U-238 1.1581 E-04 614.878 614.878 6.93E-05 7.13E-02 7.13E-02 Total Total 
V-90 2.8288E+Ol 614.878 614.878 O.ooE+OO 1.74E+04 1.74E+04 
Other Radionuelides 4.61E+04 4.61E+04 
nt. TeJlIIlIate SeJeriloo Sun!JJlalry.8_ sndCbel!b 
Template selection Summary 

FromSFD Used Basis for Parameter Differences:
 
Reactor Moderator: UGHTWATER (Worst Case) This Templale was used tor the following reasons:
 

Fuel Cladding: UNKNOWN SSTllnconel This fuel didn't closely match any existing templates, therefore the worst case template was used.
 
BOL HM Constituen1s: PU02-U02 U. Th. &Pu 

BOl Enrlc!lment %: Oto 100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
From SFD I Estimetsd

Nominal: I I 614.878 Nomjnal bumup set equal I. bounding bumup.
Bounding:I-I-------+-------,6::1-';4.c:.8~78 Bounding bumup estirr.ated by assuming BOl heavy metal mass was twice EOL. 

Checks 

Estimatsd Bumupl 
BumuD MulUDlIer Given Bumup Estimated EOl HMlGlven EOl HM 

Nominal: 14.21 I 591.641 
Bounding: 14.21 , 

Reador shutdown. core removal, storage, shlpptng or other date confumlng that madiatlon ceased for fuel. 

2Total bumup for all fuel associated with this \YOrksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdlMT). 
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I Fuel Radionuclide Inventory Worksheet 

I. Fudand T~",lnfotll)lltil)!1 Estimated 
Fuel Name: PNL MOX PINS (7057) 1Fuel decay start date: 1988 Canister usage: 

SNFID#: 419 Estimates as of: 2010 18"x15' 
Fuef Units & Oeser: 1 • SCRAP Template: (Worst Case) 0.07 
Heavy Metal Ma••: BO~ ; EOl=.ook9 'Template Bumup(MWd): 62.5 
ROD Storage Site: INEEL Template BOL Heavy Metal Ma•• (MT): 0.00186865
 

Template Dscay Time' 20 yaars
 

n. Estimates m x. x. b y. y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac·227 1.6288E-06 4.752 4.752 O.OOE+OO 7.74E-06 7.74E-06 A.g. MeV 
Am-241 6.9216E+OO 4.752 4.752 O.OOE+OO 3.29E+Ol 3.29E+Ol 0.0150 9.711E+12 
Am-242m 1.8032E-02 4.752 4.752 O.OOE+OO 8.57E-02 8.57E-02 0.0250 1.913E+12 
Am-243 1.6336E-02 4.752 4.752 O.OOE+OO 7.76E-02 7.76E-02 0.0375 1.716E+12 
C-14 1.2112E-Ol 4.752 4.752 O.OOE+OO 5.76E-Ol 5.76E-ol 0.0575 2.143E+12 
CI-36 2.2880E-03 4.752 4.752 O.OOE+OO 1.09E-02 1.09E-02 0.0850 9.855E+l1 
Cm-243 1.2475E-Q3 4.752 4.752 O.OOE+OO 5.93E-03 5.93E-03 0.1250 9.082E+11 
Cm-244 2.9920E-Ol 4.752 4.752 O.OOE+OO 1.42E+OO 1.42E+OO 0.2250 8.144E+ll 
Co-50 2.0197E+02 4.752 4.752 O.OOE+OO 9.5OE+02 9.5OE+02 0.3750 3.406E+11 
Cs-l34 5.2728E-02 4.752 4.752 O.OOE+OO 2.51E-Ol 2.51E-Ol 0.5750 5.352E+12 
Cs-l35 4.3976E-04 4.752 4.752 O.OOE+OO 2.09E-03 2.09E-03 0.8500 4.160E+11 
CS-137 2.975OE+Ol 4.752 4.752 O.OOE+OO 1.41E+02 1.41E+02 1.2500 7.143E+13 
Eu-l54 4.1838E+OO 4.752 4.752 O.OOE+OO 1.99E+Ol 1.99E+Ol 1.7500 1.299E+10 
EU-155 5.6060E-Ol 4.752 4.752 O.OOE+OO 2.66E+OO 2.66E+OO 2.2500 3.767E+08 
Fe-55 1.5985E+Ol 4.752 4.752 O.OOE+OO 7.5OE+Ol 7.5OE+Ol 2.7500 1.808E+07 
H-3 5.6412E-ol 4.752 4.752 O.OOE+OO 2.88E+OO 2.88E+OO 3.5000 2.115E+04 
1-129 1.0618E-05 4.752 4.752 O.OOE+OO 5.05E-05 5.05E-05 5.ססOO 8.759E+03 
Kr-85 1.5783E+OO 4.752 4.752 O.OOE+OO 7.50E+OO 7.50E+OO 7.ססOO l.oo7E+03 
Np-237 1.5632E-Q4 4.752 4.752 O.OOE+OO 7.43E-04 7.43E-04 11.ססOO 1.155E+02 
Pa-231 2.6608E-06 4.752 4.752 O.OOE+OO 1.36E-05 1.36E-05 
Pb-21 0 3.7448E-09 4.752 4.752 O.OOE+OO 1.78E-OS 1.78E-OS 
Pm-147 8.8701E-Ol 4.752 4.752 O.OOE+OO 4.21E+OO 4.21E+OO 
PU-238 -4.8843E-Ol 4.752 0.000 1.29E+OO O.OOE+OO 1.29E+OO 
Pu-239 -4.8280E-02 4.752 0.000 1.55E-Ol O.OOE+OO 1.55E-ol 
PU-240 -3.0095E-ol 4.752 0.000 l.99E-ol O.OOE+OO 1.99E-ol 
Pu-241 -5.255OE+Ol 4.752 0.000 5.11E+Ol O.OOE+OO 5.11E+Ol 
Pu-242 -1.1381E-04 4.752 0.000 8.5OE-04 3.19E-04 8.5OE-Q4 
Ra-226 1.8815E-OS 4.752 4.752 O.OOE+OO 7.99E-06 7.99E-OS 
Ra-228 5.6880E-07 4.752 4.752 O.OOE+OO 2.70E-06 2.70E-06 
Ru-l06 1.2188E-04 4.752 4.752 O.OOE+OO 5.79E-04 5.79E-Q4 
5e-79 1.9186E-Q4 4.752 4.752 O.OOE+OO 9.12E-04 9.12E-Q4 
5n-126 1.6671E-04 4.752 4.752 O.OOE+OO 7.92E-04 7.92E-04 
5r-90 2.8288E+Ol 4.752 4.752 O.OOE+OO 1.34E+02 1.34E+02 
Tc-99 6.7678E-03 4.752 4.752 O.OOE+OO 3.22E-02 3.22E-02 
Th-229 8.9952E-07 4.752 4.752 O.OOE+OO 4.27E-06 4.27E-06 
Th-230 2.9941E-06 4.752 4.752 O.OOE+OO 1.42E-05 1.42E-06 
Th-232 6.0208E-07 4.752 4.752 O.OOE+OO 2.86E-06 2.86E-06 
TI-208 1.0120E-Q4 4.752 4.752 O.OOE+OO 4.81E-04 4.81E-Q4 
U-232 2.7388E-Q4 4.752 4.752 O.OOE+OO 1.30E-03 1.30E-03 Thermal Power 
U-233 3.6128E-Q4 4.752 4.752 O.OOE+OO 1.72E-03 1.72E-03 Nominal Heat Bounding 
U-234 1.2788E-02 4.752 4.752 O.OOE+OO 6.OSE-02 6.OSE-02 Output Heat Output 
U-235 5.7486E-Q4 4.752 4.752 4.30E-06 2.74E-03 2.74E-Q3 /Watts) /Watts) 
U-236 2.3485E-04 4.752 4.752 O.OOE+OO 1.12E-Q3 1.12E-03 1.79E+Ol 1.80E+Ol 
U-238 1.1581E-Q4 4.752 4.752 5.35E-07 5.51E-Q4 5.51E-Q4 Total Total 
V-90 2.8288E+Ol 4.752 4.752 O.OOE+OO 1.34E+02 1.34E+02 
Other Radionuclides 3.58E+02 3.56E+02 

, 1m. temnl;l~ SeIedlon Sl.J1l1\llll'Y,BUl'IlO andCIledoI / 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reaclo< _ator: UGHTWATER (WOfStCase) This Template was used forthe following reasons: 

Fuel Cladding: UNKNOWN SST/lnconeI This fuel dKtl1 closely match any existing templates, therefore the worst case template was used. 
BOL HM Constituents: PU02-U02 U. Th.&Pu 

BOl Enrichment °/.: Oto 100 

Bumup Summary (MWd) Basis for bumuD used in estimate: 
FromSFD EstimaJecl 

Nomlnal:r 4.752 Nominal bumup set equal to bouncing bumup.
Boundlng:1 I 4.752 Bounding bumup estimated by assuming SOL heavy metal mass was twice EOL. 

Checks 

Estimated Bumupl 
Bumup MulUplier Given Bumup Estimated EOL HMlGlven EOL HM 

Nominal: 14.21 I 591.641 
Boundlng:1 14.21 ,

Reactor shutdown, core removal, storage, shiPping or other date conflnnlng that Irradiation ceased for fuel.
 

2TotaJ bumup for all fuel associated with this \YOrksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd'MT).
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and Template Infonuation Estimated 

Fuel NaI113: PNL MOX STAR 3 1Fuel decay start date: 1984 Canister usage: 
SNFID#: 433 Estimates as of: 2010 l8"x15' 

Fuel Units & Oeser: 1 ~ SCRAP Template: (Worst Case) 0.07 
Heavy Metal Maso: BOL= : EOL=.06k9 'Temptate Bumup(MWd): 62.5 
ROD Storage Sib: INEEL Template BOL Heavy Metal Mass (MT): 0.00186865 

Template Decay Time' 25 years 

n. Estimates m x" Xb b y" Yb Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Burnup (MWd)' Bumup (MWcl)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 1.9648E-ll6 52.269 52.269 O.OOE+OO 1.03E-04 l.03E-04 AV9. MeV 
Am-24l 7.8064E-tOO 52.269 52.269 O.OOE+OO 4.08E+02 4.08E+02 0.0150 8.753E+13 
Am-242m 1.7632E-02 52.269 52.269 O.ooE+OO 9.22E-Ol 9.22E-Ql 0.0250 1.734E+13 
Am-243 1.6336E-Q2 52.269 52.269 O.ooE-tOO 8.54E-Ql 8.54E-Ol 0.0375 1.547E+13 
C-14 1.2101E-Ol 52.269 52.269 O.ooE-tOO 6.33E-tOO 6.33E-tOO 0.0575 2.112E+13 
CI-36 2.2849E-Q3 52.269 52.269 O.ooE-tOO 1.19E-Ol 1.19E-Ol 0.0850 9.133E+12 
Cm-243 1.1046E-03 52.269 52.269 O.ooE-tOO 5.nE-02 5.77E-02 0.1250 7.943E+12 
Cm-244 2.4704E-Ol 52.269 52.269 O.ooE-tOO 1.29E+Ol 1.29E+Ol 0.2250 7.759E+12 
Co-SO 1.0466E+02 52.269 52.269 O.ooE+OO 5.47E+03 5.47E+03 0.3750 3.270E+12 
Cs-l34 9.8289E-03 52.269 52.269 O.ooE+OO 5.l4E-Ol 5.14E-Ql 0.5750 5.216E+13 
Cs-l35 4.3976E-04 52.269 52.269 O.OOE+OO 2.30E-02 2.30E-Q2 0.8500 3.143E+12 
Cs-137 2.6526E+Ol 52.269 52.269 O.OOE+OO 1.39E+03 1.39E+03 1.2500 4.079E+14 
Eu-l54 2.7975E+OO 52.269 52.269 O.ooE-tOO 1.46E+02 l.46E+02 1.7500 9.883E+l0 
Eu-1SS 2.7881E-Ol 52.269 52.269 O.ooE+OO 1.46E+Ol 1.46E+Ol 2.2500 2.147E+09 
Fe-55 4.2151E+OO 52.269 52.269 O.ooE+OO 2.20E+02 2.20E+02 2.7500 1.839E+08 
H-3 4.2599E-Ql 52.269 52.269 O.ooE+OO 2.23E+Ol 2.23E+Ol 3.5000 1.881E+05 
1-129 1.06l8E-05 52.269 52.269 O.ooE+OO 5.55E-04 5.55E-Q4 5.ססOO 7.999E+04 
Kr-85 1.1426E-tOO 52.269 52.269 O.ooE-tOO 5.97E+Ol 5.97E+Ol 7.ססOO 9.184E+03 
Np-237 1.5647E-Q4 52.269 52.269 O.ooE+OO 8.l8E-03 8.18E-Q3 11.ססOO 1.052E+03 
Pa-23l 2.8624E-ll6 52.269 52.269 O.ooE+OO 1.50E-Q4 1.50E-Q4 
Pl>-21 0 9.2770E-09 52.269 52.269 O.OOE+OO 4.85E-07 4.85E-07 
Pm-147 2.3690E-Ql 52.269 52.269 O.OOE+OO 1.24E+Ol 1.24E+Ol 
Pu-238 -6.1803E-Ql 52.269 0.000 1.41E+Ol O.ooE+OO 1.41E+Ol 
Pu-239 -4.8280E-Q2 52269 0.000 1.71E+OO O.ooE+OO 1.71E+OO 
Pu-240 -3.oo95E-Ql 52.269 0.000 2.18E+OO O.ooE+OO 2.l8E+OO 
Pu-241 -7.4000E+Ol 52.269 0.000 5.62E+02 O.ooE+OO 5.62E+02 
Pu-242 -1.1381E-Q4 52.269 0.000 9.45E-03 3.51E-Q3 9.45E-Q3 
Ra-226 3.2l67E-Q8 52.269 52.269 O.ooE+OO 1.68E-ll6 1.68E-ll6 
Ra-228 5.9024E-Q7 52.269 52.269 O.ooE+OO 3.09E-Q5 3.09E-Q5 
Ru-l06 3.9l40E-ll6 52.269 52.269 O.ooE+OO 2.05E-Q4 2.05E-Q4 
Se-79 1.9184E-Q4 52.269 52.269 O.OOE+OO l.ooE-Q2 l.ooE-Q2 
Sn-126 1.6671E-Q4 52.269 52.269 O.OOE+OO 8.71E-Q3 8.71E-Q3 
Sr-90 2.5l26E+Ol 52.269 52.269 O.ooE+OO 1.31E+03 1.31E+03 
Te-99 6.7678E-Q3 52.269 52.269 O.ooE+OO 3.54E-Ql 3.54E-Ol 
Th-229 1.2398E-06 52.269 52.269 O.OOE+OO 6.48E-Q5 6.48E-Q5 
Th-230 4.1442E-ll6 52.269 52.269 O.ooE+OO 2.17E-Q4 2.17E-Q4 
Th-232 6.0208E-Q7 52.269 52.269 O.ooE-tOO 3.15E-Q5 3.15E-Q5 
T1-208 9.6478E-Q5 52.269 52.269 O.OOE+OO 5.04E-Q3 5.04E-Q3 
U-232 2.6103E-Q4 52269 52.269 O.OOE+OO 1.36E-Q2 1.36E-Q2 Thermal Power 
U-233 3.6l28E-Q4 52.269 52.269 O.OOE+OO 1.89E-02 1.89E-Q2 Nominal Heat Bounding 
U-234 1.2788E-Q2 52.269 52.269 O.OOE+OO 6.68E-Ql 6.68E-Ol Output Heat Output 
U-235 5.7486E-Q4 52.269 52.269 4.73E-QS 3.01E-Q2 3.01E-Q2 /Watts} /Wattsi 
U-236 2.3485E-04 52.269 52.269 O.OOE+OO 1.23E-Q2 1.23E-Q2 1.17E+02 1.17E+02 
U-238 1.1581E-Q4 52.269 52.269 5.89E-ll6 6.06E-Q3 6.06E-03 Total Total 
V-90 2.5l26E+Ol 52.269 52.269 O.OOE+OO 1.31E+03 1.31E+03 
Other Radianuelides 3.66E+03 3.66E+03 

,m.TeDIllIate ~etion Stmlmarv, 'llut'Iul 
Template Selection Summary -~ 

FromSFD ~ Basis for Parameter Differences: 
Reactor Moderator: UGHTWATER (Worste...) This TelJ1)late was used for the following reasons: 

Fuel Cladding: SST (316) SST/lnconel This fuel didn't closely match any existing templates, therefore the worst case template was used. 
BOL HM Constituents: PU02-U02 U. Th. &Pu 

SOL enrichment '0/0; Oto 100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD I estimated 

Nomlnal:( I 52.269 NomInal bumup set equaJ to bounding bumup. 
Sounding: 52.269 Bounding bumup estimated by assuming BOL heavy metal mass was twice EOL 

Checks 

Estimated Bumupl
Bumup Multiplier Given Sumup I:stImated EOL HMlGlven EOL HM 

Nomlnal:1 14.21 I 591.641
Bounding: 14.21 ,

Reactor shutdown, core removal, storage. stnppcng or other date confIrmIng that Irradiation ceased for fuel.
 

2Total bumup for all fuel assoclated with this wot1<sheet must be divided by BOl heavy metal mass to get specific bumup values (MWcVMT).
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Fuel Radionuclide Inventory Worksheet 
,I. Fuel and l'~t. Inf<maatioll Estimated 

Fuel Name: PNL MOX STAR 4 'Fuel decay start date: 1984 Canister usage: 
SNFID#: 434 Estimates as of: 2010 18"x15' 

Fuel Units & Oeser: 1 - SCRAP Template: (Worst Case) 0.07 
Heavy Metal Mass: BOL= ; EOl=.06kg 'Tomp'a.. Bumup(MWd): 62.5 
ROD Storage Site: INEEl Tompla" BOL Heavy Metal Mass (MT): 0.00186865 

Tomplate Dacay Time' 25 years 
n. Estimates m x" x. b y" y. Gamma Sources 

Photon Tolal 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Burnup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 1.9648E-OO 57.021 57.021 O.ooE+OO 1.12E-04 1.12E-04 Avg.MeV 
Am-241 7.8064E+OO 57.021 57.021 O.ooE+OO 4.45E+02 4.45E+02 0.0150 9.548E+13 
Am-242m 1.7632E-02 57.021 57.021 O.ooE+OO 1.01E+OO 1.01E+OO 0.0250 1.892E+13 
Am-243 1.6336E-02 57.021 57.021 O.ooE+OO 9.31E-01 9.31E-Ol 0.0375 1.688E+13 
C-14 1.2101E-01 57.021 57.021 O.ooE+OO 6.90E+OO 6.90E+OO 0.0575 2.304E+13 
CI-36 22849E-03 57.021 57.021 O.ooE+OO 1.30E-Ol 1.30E-01 0.0850 9.963E+12 
Cm-243 1.1046E-03 57.021 57.021 O.ooE+OO 6.30E-02 6.30E-02 0.1250 8.665E+12 
Cm-244 2.4704E-Ol 57.021 57.021 O.ooE+OO 1.41E+Ol 1.41E+Ol 0.2250 8.464E+12 
Co-50 1.0466E+02 57.021 57.021 O.ooE+OO 5.97E+03 5.97E+03 0.3750 3.567E+12 
Cs-l34 9.8289E-03 57.021 57.021 O.ooE+OO 5.5OE-Ol 5.5OE-Ol 0.5750 5.690E+13 
Cs-135 4.3976E-04 57.021 57.021 O.ooE+OO 2.51E-02 2.51E-02 0.8500 3.428E+12 
Cs-137 2.6526E+Ol 57.021 57.021 O.ooE+OO 1.51E+03 1.51E+03 1.2500 4.45OE+14 
EU-I54 2.7975E+OO 57.021 57.021 O.ooE+oo l.5OE+02 1.5OE+02 1.7500 1.078E+l1 
Eu-155 2.7881E-Ol 57.021 57.021 O.ooE+OO 1.59E+Ol 1.59E+Ol 2.2500 2.343E+09 
Fe-55 4.2151E+OO 57.021 57.021 O.ooE+OO 2.40E+02 2.40E+02 2.7500 2.006E+08 
H-3 4.2599E-Ol 57.021 57.021 O.ooE+OO 2.43E+Ol 2.43E+Ol 3.5000 2.052E+05 
1-129 l.OO18E-05 57.021 57.021 O.ooE+OO 6.05E-Q4 6.05E-04 5.0000 8.726E+04 
Kr-85 1.1426E+OO 57.021 57.021 O.ooE+OO 6.52E+Ol 6.52E+Ol 7.0000 1.002E+04 
Np-237 1.5847E-04 57.021 57.021 O.ooE+OO 8.92E-03 8.92E-03 11.0000 1.148E+03 
Pa-231 2.8624E-Q6 57.021 57.021 O.ooE+OO 1.63E-Q4 1.63E-Q4 
Pb-21 0 9.2770E-09 57.021 57.021 O.ooE+OO 5.29E-07 5.29E-07 
Pm-147 2.3690E-Ol 57.021 57.021 O.ooE+OO 1.35E+Ol 1.35E+Ol 
PU-238 -6.1803E-Ol 57.021 0.000 1.54E+Ol O.ooE+OO 1.54E+Ol 
Pu-239 -4.8280E-02 57.021 0.000 1.87E+OO O.ooE+OO 1.87E+OO 
PU-240 -3.oo95E-ol 57.021 0.000 2.38E+OO O.ooE+OO 2.38E+OO 
PU-241 -7.4000E+Ol 57.021 0.000 6.13E+02 O.ooE+OO 6.13E+02 
Pu-242 -1.1381E-04 57.021 0.000 l.03E-Q2 3.82E-03 1.03E-02 
Ra-226 3.2167E-Q8 57.021 57.021 O.ooE+OO l.83E-OO 1.83E-OO 
Ra-228 5.9024E-07 57.021 57.021 O.ooE+OO 3.37E-05 3.37E-Q5 
Ru-lOO 3.9140E-Q6 57.021 57.021 O.ooE+OO 2.23E-Q4 2.23E-Q4 
Se-79 1.9184E-Q4 57.021 57.021 O.ooE+OO 1.09E-02 1.09E-02 
Sn-126 1.6671E-Q4 57.021 57.021 O.ooE+OO 9.51E-03 9.51E-03 
S'-90 2.5126E+01 57.021 57.021 O.ooE+OO 1.43E+03 1.43E+03 
Te-99 6.7678E-03 57.021 57.021 O.ooE+OO 3.86E-ol 3.86E-ol 
Th-229 1.2398E-Q6 57.021 57.021 O.ooE+OO 7.07E-05 7.07E-Q5 
Th-230 4.1442E-Q6 57.021 57.021 O.ooE+OO 2.36E-Q4 2.36E-04 
Th-232 6.0208E-07 57.021 57.021 O.ooE+OO 3.43E-05 3.43E-05 
TI-208 9.6478E-05 57.021 57.021 O.ooE+OO 5.50E-03 5.50E-03 
U-232 2.6103E-Q4 57.021 57.021 O.ooE+OO 1.49E-02 1.49E-02 Thermal Power 
U-233 3.6128E-Q4 57.021 57.021 O.ooE+OO 2.OOE-02 2.OOE-02 Nominal Heat Bounding 
U-234 1.2788E-02 57.021 57.021 O.ooE+OO 7.29E-Ol 7.29E-Ol Output Heat Output 
U-235 5.7486E-Q4 57.021 57.021 5.16E-05 3.28E-02 3.28E-02 (Watts) (Watts) 
U-236 2.3485E-Q4 57.021 57.021 O.ooE+OO 1.34E-02 1.34E-02 1.27E+02 1.28E+02 
U-238 1.1581E-Q4 57.021 57.021 6.42E-OO 6.61E-03 6.61E-03 Total Total 
V-90 2.5126E+Ol 57.021 57.021 O.ooE+OO l.43E+03 1.43E+03 
Other Radionuelides 4.00E+03 4.ooE+03 

flU. Ti!JlblIate ~~ ~ry-,B"""" IIll!lC", 
Template Selection Summary 

FromSFD u- Basis for Parameter Differences:
 
Reactor Moderator: LIGHT WATER (Worst Case) This Template was used for the following reasons:
 

Fuel Cladding: SST (316) SSTnnconet This fuel didn't closely match any existing tempJal:es, therefore the worst case template was used. 
BOL HM Conatituants: PU02-U02 U, Th,& Pu 

BOL Enrichment %: Oto 100 

Bumup Summary (MWdt Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal:\ \ 57.021 Nominal bumup set equal 10 bounding bumup. 
Boundlng:1 I 57.021 Bounding bumup estimated by assuming BOl heavy metal mass was twice EOL 

Checks 

Estimated Bumupl
BumuD MultiD11er Given Bumup Estimated EOL HMlGlven EOL HM 

Nominal: 14.21 I 591.641 
Bounding: 14.21 ,

Reaetor shutdoMl, core removal, storage, shipping or other date conflnnlng that ,"adiation ceased for fuel.
 

~olal bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdlMT).
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and Template lnfonnation Estimated 

Fuel Nam3: PNL MOX STAR 5 ~ Fuel decay start date: 1985 Canister usage:
 
SNFID#: 435 Estimates as of: 2010 lB"x15'
 

Fuel Units & Oeser: 1 .. SCRAP Template: (Worst Case) 0.07 
Heavy Metal Mass: BOl= ; EOL=.14kg ~emplate Bumup(MWd): 62.5 
ROD Storage Sib: INEEL Template BOL Heavy Metal Mass (MT): 0.00186665 

Templsle Decay Time' 25 years 
U.Estimates m x" b y" y, Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

RadionuClide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 

-,;~.=~='-~OO:47:~;-----------c;;.,;;,=~;;~o-~-o;;:-~---:~;-;;;::;",:~;-;9",:-__-_::~"";;"':~:: g:gg~~ ~::~~ ~::~~ A~9~:V 2.212E+14 

-,;A:,:m:--"24~2",m,,-- ._-;-I,;.7;;;6,,32;;;Eo_',,02;;----__:1;_;3;::2,,,.0;_;99;;;- -;1"''32'''.~099 O.OOE+OO 2.33E+OO 2.33E+OO 0.0250 4.383E+13 
-';AC'm:--,,243= -;-I'=.6336~:::;E=_-""02:;._---__:1;_;3;::2"'.0;_;9"'9-----'I""32"'."'0~99.:o_---0"'.~00=:E=_+OO::;_;'------,o21'"' ..601.6EE~1 2.16E+OO 0.0375 3.911E+13 
C-14 1.2101 E-Ol 132.099 132.099 O.ooE+OO ~ l.60E+Ol 0.0575 5.337E+13 
~C':-~736=---------2~.72B4~9-=E'-'-0"'3-----'1-=372."'099""------'1o;32~.""099 O.ooE+OO 3.02E-Ol 3.02E'()1 0.0850 2.308E+13 
Cm-243 1.1046E-03 132.099 132.099 O.ooE+OO l.46E-Ol 1.46E-Ol 0.1250 2.oo7E+13 

g:~44 ~:=~~~ ~;;:g:: ~;;:g:: g:gg~=-~::;-;c-----=~';:~;-;6::=~.:.~;cl;------3';'1:"':;;;~=-~'-;;-;Ic----\f---:~;c:~o;7=::O----;~';:~::.:64:;1~=-:-::~~::-
-;:C;::S_;-I:;;34i--------9~.~B2~B;;:9:;::E"".()3c;_---____::1:;;3~2.:;;0;c.99~---_o1~32""",,099 o.06E+OO l.30E+OO 1.30E+OO 0.5750 1.318E+14 
Cs-135 4.3976E-04 132.099 132.099 O.ooE+OO 5.B1E-02 5.B1E-02 0.8500 7.942E+12 
Cs-137 2.6526E+01 132.099 132.099 O.ooE+OO 3.50E+03 3.50E+03 1.2500 1.031E+15 
Eu-154 2.7975E+OO 132.099 132.099 0.00=:E:"+OO~----'3"'.7c~0c::EC'-+O=:2°----'-'3"'.7"'0c::E::::+O='2O----jf--'1"'.7=5OO="------'2"'.4"'9-"8E"'+=11 

~~,-';",_~=9~_-------';""~"'42=-16="B~=-~~~~---~~;,,;c:::g=::~:,-------'~C::;7;.··g:~:: g:gg~~ ; ..~~~; 11.~~~ ;:: ;:~: 
~N",p-,_,2::;3"7c__ --_---=1,,.564=7:,;E~-04~-~_--1~3,,2::-:.0,,9c;9-----,1c::3~2.099 O.OOE+OO 2.07E-02 2.07E'()2 11.0000 2.660E+03 
-;p,;:a'-;-2c.;3"'1 ~2.:;;B6~2;;4~E:.;.()6~~--___:1~3:;:;2:;;.0~99:<_---_;1,;;3,,2 ..:;;;099 O.OOE+OO 3.78E-04 3.78E-04 
Pb-21 0 9.2770E-09 132.099 132.099 O.ooE+OO 1.23E.()6 1.23E-06 
-;;PC':m:"-1:':4"'7,-----------2=:.~36:090~E~.()c;l-----::1c;:3~2."'0=:99=----~1-=32"'.""09'9--- 0.00:-oEC'-+OO""'--~3-'C.l'::3:;=E+O~1,------=3".1'::3:;=E+O~1---\1 

Pu-236 -6.1B03E'()1 132.099 0.000 3.57E+01 O.ooE+OO 3.57E+01 
Pu-239 -4.B2BOE'()2 132.099 0.000 4.32E+OO O.ooE+OO 4.32E+OO 
-;PC'U~-2c;40:o__---------"'3"'.OO~95;;Eo-.()0::1;___---_:1c;:3"'2"'.099""'----c;:0'=.000~----':'5~.5:,,2::=E+OO_::;_;:___--O;c.':ooE+OO 5.52E+OO 
Pu-241 -7.4000E+01 132.099 0.000 1.42'=E+O_::;_;3'----~'=0.,00:'=E=+OO~---_=I.c::42"'E=+03~-_l1 
Pu-242 -1.13B1E-04 132.099 0.000 2.39E'()2 B.86E-03 2.39E-02 
Ra-226 3.2167E.()6 132.099 132.099 O.ooE+OO 4.25E.()6 4.25E.()6 
Ra-228 5.9024E-07 132.099 132.099 O.OOE+OO 7.BOE'()5 7.BOE-05 
AU-l06 3.9140E.()6 132.099 132.099 O.OOE+OO 5.17E-04 5.17E-04 
S8079 1.91B4E-04 132.099 132.099 O.ooE+OO 2.53E'()2 2.53E'()2 
Sn-126 1.6671E-04 132.099 132.099 O.OOE+OO 2.20E-Q2 2.20E-Q2 
Sr-90 2.5126E+Ol 132.099 132.099 O.ooE+OO 3.32E+03 3.32E+03 
Tc-99 6.7678E'()3 132.099 132.099 O.ooE+OO 8.94E'()1 8.94E'()1 
Th-229 1.239BE.()6 132.099 132.099 O.ooE+OO l.64E-04 l.64E-04 
Th-230 4.1442E.()6 132.099 132.099 O.OOE+OO 5.47E-04 5.47E-04 
Th-232 6.0208E'()7 132.099 132.099 O.ooE+OO 7.95E-05 7.95E.()5 
TI-2OB 9.647BE.()5 132.099 132.099 O.ooE+OO 1.27E'()2 1.27E'()2 
U-232 2.6103E-04 132.099 132.099 O.OOE+OO 3,45E-Q2 3.45E'()2 Thermal Power 
7U;---::;233=-=-----------c3'=.6=1='28::;E=_-04~----_:1;_;3;::2"'.099~----_::1""32'"."'O=:99:o_--_:0:;:."'00::;E=+OO::;_;'------::4c;.77~E'-'.()2~---74:;;.77~E_';-Q;::2c___\lNornin ... Heat Bounding
U-234 1.27BBE-02 132.099 132.099 O.ooE+OO 1.69E+OO 1.69E+OO Output Heat Output 
7U,-;-2"'35;;;---------5"'.7"'4B6=-E;=--04~---___:1"'3"'2."'099~---_:1"'3"'2.~099 1.20E-04 7.61E'()2 7.61E'()2 (Wattsl /Wattsl
U-236 2.3485E-04 132.099 132.099 O.OOE+OO 3.10E_Q2 3.10E'()2 2.95E+02 2.96E+02 
U-23B 1.1581E-04 132.099 132.099 1,49E.()5 1.53E-02 1.53E.()2 Total Total 
V-90 2.5126E+01 132.099 132.099 O.ooE+OO 3.32E+03 3.32E+03 
Other Radionuclides 9.26E+03 9.26E+03 
W. TOJIqlIate Selection Summarv,B_ 
Template Selection Summary 

From SFD Used Basis for Parameter Differences: 
Reactor Moderatcr: !__--'u..,G"HT'='W"-A"-T_,oER"--_-f---_ _'(W"="""=c:::ase=)--IThis Template was used for the following reasons: 

Fuel Cladding: SST (304) SST/lncone! This luel diOO' dose~ match any existing templates, _orolhe worst case template was used. 

BO~O~=;:..~~~I---'PuO-=-,o2--'U..,O..,2'-----+-_-'U..,oo'-r:-"O"·1&7oo;--PU=---1 

BumupSumma~(MWd}· Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnol:( 132.099 Nominal bumup set equeJ to bounding bumup.
Bounding:1 I 132.099 Bounding bumup estimated by asswning BOL heavy metal mass was twice EOL 

Checks 

Estimated Bumupl 
Bumup Mullipller Given Bumup Estimatad EOL HMlGlven EOL HM
 

Nominal: 14.21
 I 591.641
 
Bounding:1 14.21
 ,

Reactor shutdown, core removaJ. storage. shipping or other date conflrrmng that irradiation ceased for fuel. 

2Tolal bumup for all fuel associated with this 'NOrksheet must be divided by BOL heavy metal mass to get specific bumup vaJues (MWd'MT). 
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Fuel Radionuclide Inventory Worksheet 

·1. Fuel and T~t... lIlf......tiQl\ Estimated 
Fuel Name: PNl MOX STAR 6 'Fuel decay start date: 1985 Canister usage: 

SNFID#: 436 Estimates as of: 2010 l8"x15' 
Fuel Units & Oeser: 1 . SCRAP Template: (Worst Case) 0.07 
Heavy Metal Mas.: BOl= ; EOl=.07kg "Template Bumup(MWd): 62.5 
ROO Storage Site: INEEl Template BOl Heavy Metal Ma•• (Mr): 0.00186865 

Template Decay Time' 25 years 
REstimates m xn x. b Yn Y. Gamma Sources 

Photon Total 
CilMWd From Nominal
 Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuelide Template Fuel Bumup (MWd)' Bumup (MWd)'
 (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac·227 1.9648E-06 65.574 65.574 O.ooE+OO 1.29E·04 1.29E-04 Avg. MeV 
Am-24l 7.8064E+OO 65.574 65.574 O.ooE+OO 5.l2E+02 5.l2E+02 0.0150 1.098E+14 
Am·242m 1.7632E-02 65.574 65.574 O.ooE+OO 1.16E+OO l.l6E+OO 0.0250 2.176E+13 
Am-243 1.6336E-Q2 65.574 65.574 O.ooE+OO 1.07E+OO 1.07E+OO 0.0375 1.941E+13 
C-14 1.2l01E-Ql 65.574 65.574 O.ooE+OO 7.94E+OO 7.94E+OO 0.0575 2.649E+13 
CI-36 22849E-Q3 65.574 65.574 O.ooE+OO 1.50E-Ol 1.50E-Ol 0.0850 1.146E+13 
Cm-243 1.1046E-03 65.574 65.574 O.ooE+OO 7.24E-02 7.24E-02 0.1250 9.965E+12 
Cm-244 2.4704E-Ol 65.574 65.574 O.ooE+OO 1.62E+Ol 1.62E+Ol 0.2250 9.734E+12 
Co-50 1.0466E+02 65.574 65.574 O.ooE+OO 6.86E+03 6.86E+03 0.3750 4.102E+12 
Cs-l34 9.8289E-Q3 65.574 65.574 O.ooE+OO 6.45E·Ol 6A5E-Ol 0.5750 6.544E+13 
Cs-135 4.3976E-Q4 65.574 65.574 O.ooE+OO 2.86E-02 2.88E-02 0.8500 3.943E+12 
Cs-137 2.6526E+Ol 65.574 65.574 O.ooE+OO 1.74E+03 1.74E+03 1.2500 5.117E+14 
Eu-l54 2.7975E+OO 65.574 65.574 O.ooE+OO 1.63E+02 1.83E+02 1.7500 1.240E+11 
Eu-155 2.7881E-Ol 65.574 65.574 O.ooE+OO 1.83E+Ol 1.83E+Ol 2.2500 2.694E+09 
Fe-55 4.2151E+OO 65.574 65.574 O.ooE+OO 2.76E+02 2.76E+02 2.7500 2.307E+08 
H-3 4.2599E-Ql 65.574 65.574 O.ooE+OO 2.79E+Ol 2.79E+Ol 3.5000 2.359E+05 
1-129 1.0618E-05 65.574 65.574 O.ooE+OO 6.96E-04 6.96E-Q4 5.ססOO 1.004E+05 
Kr-85 1.1426E+OO 65.574 65.574 O.ooE+OO 7.49E+Ol 7.49E+Ol 7.ססOO 1.152E+04 
Np-237 1.5647E-04 65.574 65.574 O.ooE+OO 1.03E-02 1.03E-02 11.ססOO 1.32OE+03 
Pa-231 2.8624E-06 65.574 65.574 O.ooE+OO 1.88E-04 l.88E-04 
Pb-210 9.2770E-Q9 65.574 65.574 O.ooE+OO 6.06E-07 6.06E-07 
Pm-147 2.3690E-Ol 65.574 65.574 O.ooE+OO 1.55E+Ol 1.55E+Ol 
Pu-238 -6.1803E-Ol 65.574 0.000 l.77E+Ol O.ooE+OO 1.77E+Ol 
Pu-239 -4.8280E-02 65.574 0.000 2.15E+OO O.ooE+OO 2.15E+OO 
Pu-240 -3.0095E-Ql 65.574 0.000 2.74E+OO O.ooE+OO 2.74E+OO 
Pu-241 -7.4000E+Ol 65.574 0.000 7.OSE+02 O.ooE+OO 7.OSE+02 
Pu-242 -1.1381E-04 65.574 0.000 1.19E-02 4.40E·03 1.19E-Q2 
Ra-226 3.2167E-06 65.574 65.574 O.ooE+OO 2.llE-06 2.11E-06 
Ra-228 5.9024E-Q7 65.574 65.574 O.ooE+OO 3.87E-Q5 3.87E-OS 
Ru·l06 3.9140E-06 65.574 65.574 O.ooE+OO 2.57E-04 2.57E-Q4 
Se-79 1.9184E-04 65.574 65.574 O.ooE+OO 1.26E-02 1.26E-Q2 
Sn-126 1.6671E-04 65.574 65.574 O.ooE+OO 1.09E-Q2 1.09E-Q2 
Sr-90 2.5126E+Ol 65.574 65.574 O.ooE+OO 1.65E+03 1.65E+03 
Tc-99 6.7678E-{)3 65.574 65.574 O.ooE+OO 4.44E-Ol 4.44E-Ql 
Th-229 1.2398E-06 65.574 65.574 O.ooE+OO 8.13E-OS 8.13E-Q5 
Th-230 4.1442E-06 65.574 65.574 O.ooE+OO 2.72E-04 2.72E-Q4 
Th-232 6.0206E-07 65.574 65.574 O.ooE+OO 3.95E-Q5 3.95E-Q5 
T~208 9.6478E-Q5 65.574 65.574 O.ooE+OO 6.33E-{)3 6.33E-OO 
U-232 2.6l03E-Q4 65.574 65.574 O.ooE+OO 1.71E-02 1.71E-02 Thermal Power 
U-233 3.6l28E-04 65.574 65.574 O.ooE+OO 2.37E-Q2 2.37E-Q2 Nominal Heat Bounding 
U-234 1.2788E-Q2 65.574 65.574 O.ooE+OO 8.39E-Ql 8.39E-Ql Output Heat Output 
U-235 5.7488E-Q4 65.574 65.574 5.94E-OS 3.78E-Q2 3.78E-02 /Wattsl /Watts) 
U-236 2.3485E-Q4 65.574 65.574 O.ooE+OO 1.54E-02 1.54E-Q2 1.46E+02 1.47E+02 
U-238 1.1581E-Q4 65.574 65.574 7.39E-06 7.5OE-03 7.5OE-{)3 Total Total 
Y-90 2.5126E+Ol 65.574 65.574 O.ooE+OO 1.65E+03 1.65E+03 
Other Radionuclides 4.5OE+03 4.5OE+03 

Ul. TemPla~~·8umnllI0'.8_ ,3lllIC~ \i 
Template Selection Summary 

From SFD Used Basis for Parameter Differences: 
Reactor Moderator: UGHTWATER (Worst Case) This Templat8 was used for the following reasons: 

Fuel Cladding: SST (316) SSTnnconal This 'uel <ldn, dosely match any e~sling lempiates.IhelofOlO the worst case 1000000late was used. 
BOL HM Constituents: PU02-U02 U. Th.& Pu 

BOL Enrichment Of.: ato 100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal:1 I 65.574 Nominal MUp set equal I. bounding bumup. 
Boundlng:1 I 65.574 Bounding bumup estimated by assuming SOl heavy metal mass was twice EOt 

Checks 

Estimated Bumupl 
Bumup Multiplier Given Bumup Estimated EOl HMlGlven EOl HM 

Nominal: 14.21 I 591.641 
Boundlng:1 14.21 , 

Reactor shutdown, core removal, storage, shipping or other date conflnmng that Irradiation ceased for fuel.
 

2Total bumup for all fueJ associated YoIith this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd'MT).
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Fuel Radionuclide Inventory Worl<sheet 

I. Fuel and Template WormatioD Estimated 
Fuel Name: PNL MOX STAR 7 1Fuel decay start date: 1985 Canister usage: 

SNFIDII: 422 Estimates as of: 2010 18"x15' 
Fuel Units & Oeser: 1 . SCRAP Template: (Worst Case) 0.07
 
Heavy Metal Mas.: BOL= ; EOl=.35kg 2Template Bumup(MWd): 62.5
 

ROD Storage Silo: INEEL Template SOL Heavy Metal Mass (MTl: 0.00186865
 

Template Decay Time' 25 years 
D. Estimates m x" x. b y" y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Burnup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories{Ci) Group (bounding) 
Ac-227 1.9648E-06 330.723 330.723 O.ooE+OO 6.50E-04 6.50E-04 Avg. MeV 
Am-241 7.8064E+OO 330.723 330.723 ·---O.ooE+OO 2.58E+03 2.58E+03 0.0150 5.538E+14 
Am-242m 1.7632E-02 330.723 330.723 O.ooE+OO 5.83E+OO 5.83E+OO 0.0250 1.097E+14 
Am-243 1.6336E-Q2 330.723 330.723 O.ooE+OO 5.40E+OO 5.40E+OO 0.0375 9.791E+13 
C-14 1.2101E-Ol 330.723 330.723 O.ooE+OO 4.00E+Ol 4.ooE+Ol 0.0575 1.336E+14 
CI-36 2.2849E-03 330.723 330.723 O.OOE+OO 7.56E-Ol 7.56E-Ql 0.0850 5.779E+13 
Cm-243 1.1046E-03 330.723 330.723 O.ooE+OO 3.65E-Ol 3.65E-Ol 0.1250 5.026E+13 
Cm-244 2.4704E-01 330.723 330.723 O.ooE+OO 8.17E+Ol 8.17E+Ol 0.2250 4.909E+13 
Co-SO 1.0466E+02 330.723 330.723 O.ooE+OO 3.46E+04 3.46E+04 0.3750 2.069E+13 
Cs-l34 9.8289E-03 330.723 330.723 0.001:+00 3.25E+OO 3.25E+OO 0.5750 3.300E+14 
Cs-135 4.3976E-04 330.723 330.723 O.ooE+OO 1.45E-Ql 1.45E-Ol 0.8500 1.988E+13 
Cs-137 2.6526E+Ol 330.723 330.723 O.ooE+OO 8.77E+03 8.77E+03 1.2500 2.581E+15 
Eu-l54 2.7975E+OO 330.723 330.723 O.ooE+OO 9.25E+02 9.25E+02 1.7500 6.253E+11 
Eu-155 2.7881E-Ql 330.723 330.723 O.ooE+OO 9.22E+Ol 9.22E+Ol 2.2500 1.359E+10 
Fe-55 4.2151E+OO 330.723 330.723 O.OOE+OO 1.39E+03 1.39E+03 2.7500 1.164E+09 
H-3 4.2599E-Ol 330.723 330.723 O.ooE+OO 1.41E+02 1.41E+02 3.5000 1.190E+06 
1-129 1.0618E-05 330.723 330.723 O.ooE+OO 3.51E-Q3 3.51E-Q3 5.ססOO 5.061E+05 
Kr-85 1.1426E+OO 330.723 330.723 O.ooE+OO 3.78E+02 3.78E+02 7.ססOO 5.811E+04 
Np-237 1.5647E-04 330.723 330.723 O.ooE+OO 5.17E-02 5.17E-Q2 11.ססOO 6.659E+03 
Pa-231 2.8624E-06 330.723 330.723 O.ooE+OO 9.47E-04 9.47E-04 
Pb-21 0 9.2770E-09 330.723 330.723 O.ooE+OO 3.07E-Q6 3.07E-oB 
Pm-147 2.3690E-Ql 330.723 330.723 O.ooE+OO 7.83E+Ol 7.83E+Ol 
Pu-238 -6. 1803E-Ol 330.723 0.000 8.94E+Ol O.OOE+OO 8.94E+Ol 
Pu-239 -4.8280E-Q2 330.723 0.000 1.08E+Ol O.OOE+OO 1.08E+Ol 
Pu-240 -3.oo95E-Ql 330.723 0.000 1.38E+Ol O.ooE+OO 1.38E+Ol 
Pu-241 -7.4000E+Ol 330.723 0.000 3.56E+03 O.OOE+OO 3.56E+03 
Pu-242 -1.1381E-Q4 330.723 0.000 5.98E-Q2 2.22E-02 5.98E-Q2 
Ra-226 32167E-oB 330.723 330.723 O.OOE+OO l.06E-Q5 1.06E-Q5 
Ra-228 5.9024E-Q7 330.723 330.723 O.ooE+OO 1.95E-Q4 1.95E-04 
Ru-l06 3.9140E-Q6 330.723 330.723 O.ooE+OO 1.29E-03 1.29E-03 
5e-79 1.9184E-04 330.723 330.723 O.ooE+OO 6.34E-Q2 6.34E-02 
50-126 1.6671E-Q4 330.723 330.723 O.ooE+OO 5.51E-Q2 5.51E-02 
5r-90 2.5126E+Ol 330.723 330.723 O.ooE+OO 8.31E+03 8.31E+03 
Tc-99 6.7678E-03 330.723 330.723 O.ooE+OO 2.24E+OO 2.24E+OO 
Th-229 1.2398E-Q6 330.723 330.723 O.ooE+OO 4.10E-Q4 4.10E-Q4 
Th-23O 4.1442E-Q6 330.723 330.723 O.ooE+OO 1.37E-03 1.37E-Q3 
Th-232 6.0208E-Q7 330.723 330.723 O.ooE+OO 1.99E-Q4 l.99E-Q4 
TI-208 9.6478E-Q5 330.723 330.723 O.ooE+OO 3.19E-Q2 3.19E-02 
U-232 2.6103E-Q4 330.723 330.723 O.ooE+OO 8.63E-02 8.63E-Q2 Thermal Power 
U-233 3.6128E-04 330.723 330.723 O.OOE+OO 1.19E-01 1.19E-Q1 Nominal Heat Bounding 
U-234 1.2788E-Q2 330.723 330.723 O.ooE+OO 4.23E+OO 4.23E+OO Output Heat Output 
U-235 5.7486E-Q4 330.723 330.723 2.99E-Q4 l.90E-Ql 1.90E-Ol /Wattsl /Wattsl 
U-236 2.3485E-Q4 330.723 330.723 O.ooE+OO 7.77E-Q2 7.77E-Q2 7.38E+02 7.42E+02 
U-238 1.1581E-Q4 330.723 330.723 3.73E-05 3.83E-02 3.83E-Q2 Total Total 
V-90 2.5126E+Ol 330.723 330.723 O.ooE+OO 8.31E+03 8.31E+03 
Other Radionuclides 2.32E+04 2.32E+04 

m.T""IPiate~'"~ry.B_p~ry.~C~ 
Template Selection Summarv 

FromSFD lJHd Basis for Parameter Differences:
 
Reactor ModeratClr: lIGHTWATEA (Worst Case) This Template was used for the following reasons:
 

Fuel Cladding: SST (316) SSTllnconel This fuel didn't cosely match any existing templal:es, therefore the worst case template was usec:I.
 
SOL HM Constituents: PU02-U02 U. Th, & Pu 

BOL Enrichment %: 010100 

BumupSumrna~(MWd)' Basis for burnup used in estimate: 
FromSFD Estimated 

Nomin"': 330.723 Nominal bumup set equal to bounding bumup. 
Bounding:1 I 330.723 Bounding bumup estimated by assuming SOl heavy metal mass was twice EOL 

Checks 

Estimated Bumupl 
Sumup Multiplier Given Bumup Estimated EOL HMlGiven EOL HM 

Nominnl: 14.21 I 591.641 
Sounding:1 14.21
 

I Reactor shutdown, core removal, storage, shipping or other date confinnlng that madiatlon ceased for fuel.
 

2Total bumup for all fuel associated with this worksheet must be diVided by BOL heavy metal mass to get specific bumup values (MWdlMT).
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Fuel Radionuclide Inventory Worksheet 
I. Fuel a....T~te W'OI1II8tJon Estimated 

Fuel Name: PNL-3 'Fuel decay start date: 1969 Canister usage: 
SNFID#: 420 Estimates 8S of: 2010 18"x15' 

Fuel Units & Oeser: 6 - ROD Template: (Worst Case)
 0.44 
Heavy Metal Ma••: BOL= : EOl=.06kg 'Template Bumup(MWd): 62.5
 
ROD Storage SIle: INEEL Template BOl Heavy Metal Ma•• (MT): 0.00186865
 

Template Decay Time' 35 years 

n. Estimates m X. x. b y. y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel BOUnding Fuel Energy Photons/sec 
Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 2.3072E-OO 61.013 61.013 O.ooE+OO 1.41E-04 1.41E-04 Avg. MeV 
Am·241 8.4448E+OO 61.013 61.013 O.ooE+OO 5.15E+02 5.15E+02 0.0150 7.476E+13 
Am-242m 1.6848E-02 61.013 61.013 O.ooE+OO 1.03E+OO 1.03E+OO 0.0250 1.488E+13 
Am-243 1.6320E-02 61.013 61.013 O.ooE+OO 9.96E-01 9.96E-01 0.0375 1.300E+13 
C-14 1.2090E-01 61.013 61.013 O.ooE+OO 7.38E+OO 7.38E+OO 0.0575 2.045E+13 
CI-36 2.2849E-03 61.013 61.013 O.ooE+OO 1.39E-01 1.39E-01 0.0850 7.982E+12 
Cm-243 8.6624E-04 61.013 61.013 O.ooE+OO 529E-02 5.29E-02 0.1250 6.256E+12 
Cm-244 1.6848E-01 61.013 61.013 O.ooE+OO 1.03E+01 1.03E+01 0.2250 6.915E+12 
Co-60 2.8086E+01 61.013 61.013 O.ooE+OO 1.71E+03 1.71E+03 0.3750 2.957E+12 
Cs-134 3.414BE-04 61.013 61.013 O.ooE+OO 2.08E-02 2.08E-02 0.5750 4.809E+13 
Cs-135 4.3976E-04 61.013 61.013 O.ooE+OO 2.68E-02 2.68E-02 0.8500 1.838E+12 
Cs-137 2.1049E+01 61.013 61.013 O.ooE+OO 1.28E+03 1.28E+03 1.2500 1.285E+14 
EU-154 1.25OOE+OO 61.013 61.013 O.ooE+OO 7.63E+01 7.63E+01 1.7500 5.683E+l0 
Eu-155 6.8986E-02 61.013 61.013 O.ooE+OO 4.21E+OO 4.21E+OO 2.2500 6.737E+08 
Fe-55 2.9308E-01 61.013 61.013 O.ooE+OO 1.79E+01 1.79E+01 2.7500 1.898E+08 
H-3 2.4311E-01 61.013 61.013 O.ooE+OO 1.4BE+01 1.4BE+01 3.5000 1.520E+05 
1-129 1.0018E-05 61.013 61.013 O.ooE+OO 6.4BE-04 6.4BE-04 5.ססOO 6.453E+04 
Kr-85 5.9882E-01 61.013 61.013 O.ooE+OO 3.65E+01 3.65E+01 7.ססOO 7.390E+03 
Np-237 1.5668E-D4 61.013 61.013 O.ooE+OO 9.56E-03 9.56E-03 11.ססOO 8.455E+02 
Pa-231 2.8656E-D6 61.013 61.013 O.ooE+OO 1.75E-04 1.75E-D4 
Pb-21 0 2.3918E-08 61.013 61.013 O.ooE+OO 1.46E-OO 1.4BE-OO 
Pm-147 1.6900E-02 61.013 61.013 O.ooE+OO 1.03E+OO 1.03E+OO 
Pu-238 -8.6123E-01 61.013 0.000 1.65E+01 O.ooE+OO 1.65E+01 
Pu-239 -4.8440E-02 61.013 0.000 2.ooE+OO O.ooE+OO 2.ooE+OO 
Pu-240 -3.oo95E-01 61.013 0.000 2.55E+OO O.ooE+OO 2.55E+OO 
PU-241 -1.0411E+02 61.013 0.000 6.56E+02 O.ooE+OO 6.56E+02 
PU-242 -1.1381E-D4 61.013 0.000 1.10E-02 4.09E-03 1.10E-02 
Ra-226 6.4400E-D8 61.013 61.013 O.ooE+OO 3.93E-OO 3.93E-OO 
Ra-228 5.9952E-07 61.013 61.013 O.ooE+OO 3.66E-05 3.66E-OS 
Ru-l00 8.5526E-07 61.013 61.013 O.ooE+OO 5.22E-OS 5.22E-05 
5e-79 1.9181E-D4 61.013 61.013 O.ooE+OO 1.17E-02 1.17E-02 
5n-126 1.6671E-04 61.013 61.013 O.ooE+OO 1.02E-02 1.02E-02 
5r-90 1.9799E+Ol 61.013 61.013 O.ooE+OO 1.21E+03 1.21E+03 
Tc-99 6.7678E-03 61.013 61.013 O.ooE+OO 4.13E-01 4.13E-01 
Th-229 1.7488E-OO 61.013 61.013 O.ooE+OO 1.07E-04 1.07E-04 
Th-230 5.8704E-OO 61.013 61.013 O.ooE+OO 3.58E-04 3.58E-04 
Th-232 6.0208E-07 61.013 61.013 O.ooE+OO 3.67E-OS 3.67E-05 
TI-208 8.7573E-05 61.013 61.013 O.ooE+OO 5.34E-03 5.34E-D3 
U-232 2.3700E-D4 61.013 61.013 O.ooE+OO 1.45E-02 1.45E-02 Thermal Power 
U-233 3.6128E-04 61.013 61.013 O.ooE+OO 2.20E-02 2.20E-02 Nominal Heat Bounding 
U-234 1.2788E-02 61.013 61.013 O.ooE+OO 7.80E-01 7.80E-ol Output Heat Output 
U-235 5.7488E-D4 61.013 61.013 5.52E-D5 3.51E-02 3.51E-02 /Wettsl /Wattsl 
U-236 2.34B5E-D4 61.013 61.013 O.ooE+OO 1.43E-02 1.43E-02 6.01E+01 6.08E+Ol 
U-238 1.1581 E-D4 61.013 61.013 6.87E-D6 7.07E-03 7.07E-03 Total Total 
V-90 1.9804E+01 61.013 61.013 O.ooE+OO 1.21E+03 1.21E+03 
Other Radionuclides 3.76E+03 3.76E+03 

tn. 'l'emolak~~rv, • a"" Cl\eek$ i:. 
Template selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator. FAST (Worst Case) This Template was used for the following reasons: 

Fuel Cladding: SST (316) SSTllnconel This luel lidn! cIosoIy match any existing templales, therefore the worst case telrj>lale was used. 
BOl HM Conatituenls: Pu02-U02 U, Th, & Pu 

BOl Enrichment %: 010 tOO 

Bumup Summary (MWd)' Basis for bumup used in estimate: 
FromSFD Estimated 

Nominal:1 I 61.013 Nominal bumup set equal 10 bounding bumup.
Boundlng:1 I 61.013 Bounding bumup estimated by assuming BOl heavy metal mass was twice EOL 

Checks 

Estimated Bumupl 
Bumup Multiplier Given Bumup EsUm_ EOl HMlGlven EOl HM 

Nominal: 14.21 I 591.641 
Bounding: 14.21 ,

Reactor shutdown, core removal. storage, shipping or other date conflnnlng that Irradiatjon ceased for fuel.
 

'Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWcVMT).
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Fuel Radionuclide Inventory Worksheet 
L Fuel and Template hlfol'lllation Estimated 

Fuel Nama: POINT BEACH 1Fue-1 decay start date: 1981 Canister usage: 
SNFID<I: 311 Estimates as of: 2010 18"x15' 

Fuel Units & Oeser: 3 - 14 X14 ROD ARRAY Template: PWR (Ught Water, Zire, 0 to 5%. U) 1.50 
Heavy Metal Mas>: BOl=1167.ook9 ; EOl=1161.50k9 'Template Bumup(MWd): 61.92 
ROD Storage SitQ: HANFORD Template BOl Heavy Metal Mass (MT): 0.00176911
 

Templale Decay Tlms' 25 years
 

n. EstiIIlates m b y" Yb Gamma Sources
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Bumup (MWd)' Bumup (MWcl)' (Ci) Inventorles(Ci) Inventorles(Ci) Group (bounding) 

-,;A:::C,.:-2~2",7 ~6.",63~7,",6~E~-lcO---~38~,l",60",.",9OO~--~38~,l",60~C;.900 0.00",EC'..oo~--~2c;.5;~3",Ec.:-05~--~2c;.5;;;3",Ec.:-0",5c--ir--'.A,:V9'::':,;Me~v__---;=:c;:-=
"'A"'m".-724.:,lo-----------=l-":.3;,;1~44=:E=_-Q7'_1---__o38~,l~60:;;.::.9OO'=='---"'38~,1c::60~.900----O:OOE"OO 5.02E_K>3 5.02E_K>3 0.0150 2.595E+15 
Am-242m 3.oo39E_Q4 38,160.900 38,160.900 0.ooE~"OO~---.;;1:;.1;;:5i=E".-K>;c1:----_;c1.;,15"'E:='-K>~1'-__lf-_;0;::.02~5;;_0--_.:;5';.2~56:;;Eo::+_;14~ 
~A~m7-7_243=---------.:;6"'.2;;;6"29:c;E=_-Q4~---__o38;;;':,l~60:;;.::.9OO'=='---"'38,,,;,;1~60.9OO O.ooE..oo 2.39E_K>1 2.39E_K>1 0.0375 5.087E+14 
~C~-1"'4;;-------.-;c4."'796~5:;:E_;-05~---_;38~,l~60~.;;:9OO:;;;_--__;:38~,,o1~6O~~~sOO 0.ooE"."OO~--__:c1--:.83~E="OO~'----ool--:.83~E="OO~'-_1f_-"'0."'05c:7c:5---".:5."'54_"9::::E".+1"'.4 
CI-36 8.0297E-07 38,160.900 38,160.9OO------o:DOE..oo 3.06E-02 3.06E-02 0.0850 2.940E+14 
Cm-243 3.1993E-04 38,160.900 38,160.900 0.00;;:EC'''OO7.C--~'''1.o:2'C2E=_-K>~1'---"'C1".2=2'''E,,-K>~1-_1f_-_;:0''..1::::2:;:50;_--_...-;o2';,;14,::8:::E:.:+-,,-14 

-;C"'mCC-;:;244c-'- .;;7"'.1~85~1;;;E=--~02;;_---_;38;;;':,lc;60:;;.::.9OO:;;;;,---~38,,',;lo:60.~.900 O.ooE..oo 2.74E_K>3 2.74E_K>3 0.2250 2.524E+14 
-;C;-o-6O"=.:,O-- 97."'520?2~0"'E_;:-Q"'3--~__;:38~,1~60"'.'::9OO~--__;:387,c;l~60~.9OO O.ooE..oo 3.63E_K>2 3.63E_K>2 0.3750 1.083E+14 
Cs-l34 1.1662E-03 38,160.900 38,160.900 O.ooE..oo 4.45E+01 4.45E_K>1 0.5750 2.489E+15 
Cs-l35 1.4433E_Q5 38,160.900 38,160.900 0.ooE:.:"OO7.C---~5_=.5~l;=oE-Q-=::-;1:__--"'C5"'."'5"'1E=_--':0:'=1-_1~-,.:0:::.8:o5OO=-_---o:4.':=9:::12:::E:.:+.:,13'" 
~C;:eS'-:-1c;3~7--------'-;1.";:760';;;23"'E~"OO~---__;38~,1:;:60~.9OO~---.;;38",,o1,,60~.o:9OO~ O.ooE..oo 6.72E-K>4 6.72E-K>4 1.2500 6.636E+13
-;E"'u'-:-1~54c=_-----_---=4:::.5~20o;:3?E=_-Q'::2;;_---_;38;;;':,lc;60:;;.::.9OO7.C---~38"',;1~60,,,.o:9OO;;;;, O.OOE..oo 1.73E+03 1.73E_K>3 1.7500 1.454E+12 
Eu-155 7.1479E-03 38,160.900 38,160.900 0.ooE,,"OO~---':'2,o.7'=3=E".-K>"'2;_---2"'."'73'::E=_-K>'_7:2:___jf--'2=:.2=5OO=--_ _;:2:::.686::::::Eo::+08-:::::

7F;";.."'5"'5__~ -,6"'."'19"'1;;;9~E_;-04:,;_---_;:38~,l:;:c60;;'.;::9OO~-~__;:38;:;_,,;1~60;;,;;'9OO O.ooE..oo 2.36E_K>1 2.36E_K>1 2.7500 3.018E+08 
H-3 3.6386E_Q2 38,160.900 38,160.900 O.ooE..oo 1.39E+03 1.39E+03 3.5000 3.956E+07 
1-129 9.8288E-07 38,160.900 38,160.900 OC+_::;07;;-0.00~;E=_..oo-;;;;--_.;;3,;;.7",5",Ec.:-Q",2~----.;;-3',;;7;c5~E-Q~2c--ir-~5:c.0000~;;-----:l",.6;,90;;;;E

7K;-r-~85:= ~__---,5?",3844~=E_;:-O",2---__;:387',;1,,60",.:;:9OO~--__;:38,,',;160~.9OO 0.00E~..oo7.C-----,2:::.05::::::;:E",+03~-----,2:::.05~EC'-K>",3:'---1I--,7-".0000=,:----,1:,:.94=9E=,+06~ 
Np-237 1.0546E_Q5 38,160.900 38,160.900 O.Oo"E..oo 4.02E-01 4.02E_Ql 11.ססOO 2.238E+05 
Pa-231 1.1370E-09 38,160.900 38,160.900 O.ooE..oo 4.34E-05 4.34E-Q5 

:'=P;:l>--'20'1;:0c- -=3."'36'='2"'4'=ECc-1Cc:1:__-----;382',l-;:60'::.C'9OO~-~__;:382',1",60'0":.900 0.00::::E:.:"OO~-----'1_".2"'8"'E,.:-06~-----'1_".2:::8=E,.:-06~--l1 
Pm-147 5.1211E_Q3 38,160.900 38,l60.000------O:OOE..oo 1.95E_K>2 1.95E_K>2 
Pu-238 8.0669E_Q2 38,160.900 38,160.900 O.ooE..oo 3.08E_K>3 3.08E+03 

-;P"'Uc;-2;.';3"'9__~ ,;.1.~1;;:62~6;;:Ec;-Q~2:__--__;38""',l.;;60".~9OO:;;;_--__;38~,l.;;60~.9OO O.ooE..oo 4.44E+02 4.44E_K>2 
:'=P;:U'-:-2;-;40.:;- -71.::;:509~7~E-'-Q:::2:__--~38?;;,1-':60'::.~9OO~--~38~,l~60~.9OO O.ooE..oo 5.76E_K>2 5.76E_K>2 
PU-241 1.4567E..oo 38,160.900 38,160.900 O.ooE..oo 5.56E-K>4 5.56E-K>4 
Pu-242 6.4260E-Q5 38,160.900 38,160.900 O.OOE..oo 2.45E..oo 2.45E..oo 
Ra-226 1.1392E-l0 38,160.900 38,160.900 O.ooE..oo 4.35E-06 4.35E-06 
Ra-228 5.1841E-12 38,160.900 38,160.900 O.ooE..oo 1.98E_Q7 1.98E_Q7 

:'=Ri=u,-O-1:::06"'- -';'5.::;90;c.1"'2"'E:-c-Q"'7-,-__~38?;;,l-':60'::.::;9OO~--~38~,l~60::,:.900 O.ooE..oo 2_25E_Q2 2.25E-02 
5..79 1.2379E_Q5 38,160.900 38,160.000 O.ooE..oo 4.72E_Q1 4.72E_Q1 
-;S;::n~-1:c_26"---~-----?'2.~52==1=:O""E-Q5~--~_c38?;;,1"'60='."'9OO~--..:38~,160.900 O.OOE..oo 9.62E-01 9.62E'{)1
Sr-90 1.1630E..oo 38,160.900 38,160.900 O.ooE..oo 4.44E-K>4 4.44E-K>4 
Tc-99 3.9357E_Q4 38,160.900 38,160.900 O.OOE..oo 1.50E_K>1 1.50E_K>1 
Th-229 8.5691E-ll 38,160.900 38,160.900 O.ooE..oo 3.27E-06 3.27E-06 
-o;ThS-2;;;30;;-~ __;ol."'44;;c93~Ec:-OS;;:;---~~_;38~,1_;:60"'.;:;_9OO~--~38~,l"'60~.900 O.ooE..oo 5.53E_Q4 5.53E_Q4 
-o;Th2-2=::32;=- -';'5.=2=92=3"'E"'-lo::2:--__~38?;;,1"'60'::.~9OO~--__;:38~,l~60::,:.900 O.ooE..oo 2.02E_Q7 2.02E_Q7
TI-208 1.9202E_Q7 38,160.900 38,160.900 O.ooE..oo 7.33E-03 7.33E_Q3 
U-232 5.2083E_Q7 38,160.900 38,160.900 O.ooE..oo 1.99E_Q2 1.99E'{)2 Thennal Power 
7U';--=233~--------.::2"'.4386;;c-;;;E=_-OS~--_--:38~,1;.;60~.9OO=- _ ___;:38~,1_::;60;:;_."'900~---0"'.;:;_OO;;;E"""OO~:__-~-o9c:.3::;1"'EC'-()4;;-;;--- _;_9':;.3='~E-;-()4"""-iINominal Heat Boundin9
U-234 4.7012E-05 38,160.900 38,160.900 O.OOE..oo 1.79E..oo 1.79E..oo Output ['!eat Output 
U-235 -l.4492E-06 38,160.900 0.000 6.30E-02 7.74E-03 6.30E_Q2 /Wattsl /Wattsl 
U-236 7.5759E-06 38,160.900 38,160.900 O.OOE..oo 2.89E_Q1 2.89E_Q1 1.05E+03 1.05E+03 
U-238 -2.6129E_Q7 38,160.900 0.000 3.82E_Ql 3.72E_Q1 3.82E_Q1 TOIaI Total 
V-90 1.1631E..oo 38,160.900 38,160.900 O.OOE..oo 4.44E-K>4 4.44E-K>4 
Other Radionuclides 6.45E-K>4 6.45E-K>4 
:w. TeDIDIlItfi SeledIomS_rv,BUI'II 
Template selection Summary 

F~SFD UMd Basis for Parameter Differences: 
Reactor Moderator:I--__U=G=:HT==:W"'A-"T"'E"R_-+_-=U=G:.cHT=W;::;:-AT"E=:R'------11

BOl ':==~:t--_~Z=;~:;RC-4"2;-'-----j-_--,Z=;I~,;-C~__iI 
BOl Enrlchmsnt %: 2.5 0 to 5

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD 1 Estimated 

NomIn31:1 38,160.9001 5,230.145 Nominal bumup taken <lred~ from 8FD (conV<lltod to MWd).
 
Boundlng:1 38,160.9001 10.460.290 Bounding bumup taken directJy from SFD (converted to MWd).
 

Checks 
Estimated Bumupl 

Bumup Multiplier Given Bumup Estima!ed EOl HMiGiven EOl HM
 
Nominal: 0.93 0.14 I 0_971
 

Bounding: 0.93 0.27 ,
Reaetor shutdown. core removal, storage. stupplng or other date conflnmng that Irradiation ceased for fuel.
 

lTotat bumup for atl fuel associated with this worksheet must be divided by BOL heavy meta) mass to get spedfic bumup values (MWdIMT).
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Fuel Radionuclide Inventory Worksheet 
J. Fuel and Templat~W .........tion Estimated 

Fuel Name: PRR-l (PHILIPPIiNES) 1Fuel decay start date: 1998 Canister usage: 
SNFID#: 638 Estimates as of: 2010 18"xl0' 

Fuel Units & Oeser: 21 - 18 FLAT PLATES Template: TRIGA-AI (lW/U-Zrx, Alum., 10 10 2~o, U) I 0.88 
Heavy Metal Mass: BOl=3.29kg ; EOl=3.29kg 'Template Bumup(MWd): 6.65 
ROD Storage Site: SRS Template BOL Heavy Metal Mass (MT): 0.00018 

Template Decay Time" 10 years 
:n. Estimates m x" x. b Y" Y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel BOUnding Fuel Energy Photons/sec 

Radionuclide Template Fuel Burnup (MWd)' Bumup (MWd)2 (Ci) Invenlories(Ci) Invenlories(Ci) Group (bounding) 
Ac-227 1.2892E-09 62.741 125.481 O.OOE+OO 8.09E-08 1.62E-07 Avg. MeV 
Am-241 2.9429E-03 62.741 125.481 O.OOE+OO 1.85E-Ol 3.69E-Ol 0.0150 1.687E+13 
Am-242m 1.9489E-Q6 62.741 125.481 O.OOE+OO 1.22E-04 2.45E-04 0.0250 3.528E+12 
Am-243 2.3308E-07 62.741 125.481 O.OOE+OO 1.46E-OS 2.92E-OS 0.0375 4.166E+12 
C-14 4.3278E-D5 62.741 125.481 O.OOE+OO 2.72E-D3 5.43E-03 0.0575 3.445E+12 
CI-36 4.3023E-DB 62.741 125.481 O.OOE+OO 2.70E-OG 5.40E-Q6 0.0850 2.239E+12 
Cm-243 2.4286E-07 62.741 125.481 O.OOE+OO 1.52E-05 3.05E-OS 0.1250 3.099E+12 
Cm-244 2.6015E-OG 62.741 125.481 O.OOE+OO 1.63E-Q4 3.26E-04 0.2250 1.966E+12 
Co-GO 1.6075E-D2 62.741 125.481 O.OOE+OO 1.01E+OO 2.02E+OO 0.3750 8.090E+11 
CS-l34 1.9323E-D2 62.741 125.481 O.OOE+OO 1.21E+OO 2.42E+OO 0.5750 1.205E+13 
CS-135 3.1549E-OS 62.741 125.481 O.OOE+OO 1.98E-03 3.98E-03 0.8500 2.196E+12 
Cs-137 2.4556E+OO 62.741 125.481 O.OOE+OO 1.54E+02 3.OGE+02 1.2500 2.414E+12 
Eu-l54 9.0180E-Ol 62.741 125.481 O.OOE+OO 5.66E+Ol 1.13E+02 1.7500 6.922E+l0 
Eu-155 2.1820E-Ol 62.741 125.481 O.OOE+OO 1.37E+Ol 2.74E+Ol 2.2500 1.647E+08 
Fe-55 2.2902E-03 62.741 125.481 O.OOE+OO l.44E-Ol 2.B7E-Ol 2.7500 3.229E+06 
H-3 8.1609E-D3 62.741 125.481 O.OOE+OO 5.12E-Ol 1.02E+OO 3.5000 3.940E+05 
1-129 7.3805E-07 62.741 125.481 O.OOE+OO 4.63E-OS 9.26E-OS 5.ססOO 7.134E+01 
Kr-85 1.8256E-Dl 62.741 125.481 O.OOE+OO 1.15E+Ol 2.29E+Ol 7.ססOO 8.065E+OO 
Np-237 1.45OSE-OG 62.741 125.481 O.OOE+OO 9.10E-D5 1.82E-Q4 11.ססOO 9. 179E-Ol 
Pa-231 4.5564E-D9 62.741 125.481 O.OOE+OO 2.86E-D7 5.72E-07 
Pb-210 1.8842E-14 62.741 125.481 O.OOE+OO 1.18E-12 2.36E-12 
Pm-147 5.5459E-Dl 62.741 125.481 O.OOE+OO 3.48E+Ol 6.96E+Ol 
Pu-236 1.2992E-03 62.741 125.481 O.OOE+OO 8.15E-02 l.63E-Dl 
Pu-239 5.6932E-Q3 62.741 125.481 O.OOE+OO 3.57E-Ol 7.14E-Dl 
Pu-240 2.2632E-03 62.741 125.481 O.OOE+OO 1.42E-Ol 2.84E-Dl 
PU-241 9.8857E-02 62.741 125.481 O.OOE+OO 6.20E+OO 1.24E+Ol 
Pu-242 3.0602E-07 62.741 125.481 O.OOE+OO 1.92E-D5 3.84E-05 
Ra-226 1.0823E-13 62.741 125.481 O.OOE+OO 6.79E-12 l.36E-ll 
Ra-228 2.0406E-l0 62.741 125.481 O.OOE+OO 1.28E-oB 2.56E-DB 
RU-1OG 3.0180E-D3 62.741 125.481 O.OOE+OO 1.89E-Dl 3.79E-Dl 
8e-79 1.2937E-D5 62.741 125.481 O.OOE+OO 8.12E-04 1.62E-03 
8n-126 1.2236E-05 62.741 125.481 O.OOE+OO 7.68E-Q4 1.54E-03 
8r-90 2.3098E+OO 62.741 125.481 O.OOE+OO 1.45E+02 2.90E+02 
Tc-99 4.4120E-Q4 62.741 125.481 O.OOE+OO 2.77E-02 5.54E-D2 
Th-229 2.0932E-l0 62.741 125.481 O.OOE+OO 1.31E-08 2.63E-08 
Th-230 2.7744E-ll 62.741 125.481 O.OOE+OO 1.74E-D9 3.48E-09 
Th-232 2.3744E-l0 62.741 125.481 O.OOE+OO 1.49E-oB 2.98E-oB 
Tl-208 1.9459E-08 62.741 125.481 O.OOE+OO 1.22E-OG 2.44E-OG 
U-232 5.3850E-08 62.741 125.481 O.OOE+OO 3.38E-Q6 6.76E-OG Thermal Power 
U-233 1.3135E-D7 62.741 125.481 O.OOE+OO 8.24E-Q6 1.65E-D5 Nominal Heat Bounding 
U-234 1.9143E-D7 62.741 125.481 O.OOE+OO 1.20E-D5 2.40E-D5 Oulpul HeatOulput 
U-235 -2.6159E-Q6 62.741 0.000 6.62E-Q3 6.45E-03 6.62E-03 /Watts) /Waite) 
U-236 1.2719E-Q5 62.741 125.481 O.OOE+OO 7.98E-Q4 1.60E-03 2.33E+90 4.65E+90 
U-238 -3.8857E-oB 62.741 0.000 7.57E-OS 7.33E-OS 7.57E-D5 Total Total 
V-90 2.3098E+OO 62.741 125.481 O.OOE+OO 1.45E+02 2.90E+02 
Other RadionucJides 1.66E+02 3.31E+02 
:m. T\!IllIlIllte.Sdedi<m Swllnlary. Rwu..pSwnmary.·lU!4·d/tedls. 
Tem late Selection Summary 

FromSFD U_ Basis for Parameter Differences: 
LW AND U ZIRe HYDRIDE LW AND U ZIRC HYDRIDE This Tenlllate was used for the following reasons; 

Fuel Cladding: ALUM ALUM This fuel matches on all parameters except enrichment. --"BOL HM Constituents: U-ALX U 
BOl Enrichment OJ..: 93.14680552 101020 

Burnup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nominal: 62.741 Nominal bumup assumed to be 2% of BOL heavy metal mass. 
Boundlng:1 I 125.481 BolJlding bumup assumed to be twice nominal bumup. 

Checks 

estimated Bumupl 
Bumu" Multiplier Given Bumup Estimated EOL HMlGlven EOL HM 

Nomlnal:1 0.52 I 0.981 
Bounding: 1.03 ,

Reactor shutdown, core removal. storage, shipping or other date confirming that Irradiation ceased for fuel.
 

~otal bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd'MT).
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Fuel Radionuclide Inventory Wor[~sheet 

I. Fuel and TeJIlIlIate InfOnnutiOD Estimated
 
Fuel Nomo: PRR-l (PHILLIPPINES) 'Fuel decay start date: 1998 Canister usage:
 

SNF ID II: 558 Estimates as of: 2010 18"xl0'
 
Fuel Units & Des.r: 30 - 17 FLAT PLATES Template: TRIGA-AI (LW/U-Zrx, Alum., 10 to 20%, U) 1.25
 
_vy Metal Maso: BOl=2O.33kg ; EOl=19.71kg zTempiate 3umup(MWd): 6.65
 

ROD Storage Site: SRS Ternplale BOL Heavy Metal Ma.. (MI): 0.00018
 
Template Decay Time" 10 years
 

II. Estimates m b y" Gamma Sources
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec
 
Radionuclide Template Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci)
 Group (bounding) 
.A-=C~-2;o20:7;- --;;1.",2~89;;;2"Eo--0~9;;_--_ _::5",8"7.,,,0':029;;_-__-:1-'"1;.=7,-;4.058 0.OO;:E-,-+O~0;;_-_--,7~.57E-07 1.51 E-06 Avg. MeV
 
Am-241 2.9429E-03 587.029 1,174.058----0:00E+oo 1.73E+OO 3.46E+OO
 0.0150 1.578E+14
 
Am-242m 1.9489E-06 587.029 1,174.058 O.OOE+OO 1.14E-03 2.29E-03
 0.0250 3.301E+13
 
Am-243 2.3308E-07 587.029 1,174.058 0.OOE:.o+OO-==- ;,:1.'E3:7.-E;:-"'04=----'2"'.-:::74~E'"-~04=_-11__::0"C.03=75;;_-_--::3.::;:8:::98"E:.o+-,-13"
 
C-14" ~4-;;.3:;:;2>i78;;-:E'".~05~-____;5';8::;7.:;.0:;:;2;o9---____:1,,,l~7;;4:.:;.025:;:8:___-__;0~.OO~E:'+OO~_--.o;2.:;.54:~Ec.;-022;---__::5_;;.0~8;=E.~0'''2_--1f_c.;o''.0:;;5'''7~5-_-~3~.22c;4;:E;.:+c..:l:03
 
CI-36 4.3023E-08 587.029 1,174.058 O.OOE+OO 2.53E-05 5.05E-05 0.0850 2.095E+13 
Cm-243 2.4286E-07 587.029 1,174.058 O.OOE+OO 1.43E-04 2.85E-04 0.1250 2,900E+13 
Cm-244 2.6015E-06 587.029 1,174.058 O,OOE+oo 1.53E-03 3.05E-03 0.2250 1.839E+13 
Co-GO 1.6075E-02 587.029 1,174.058 O.OOE+OO 9.44E+OO 1.89E+01 0.3750 7.569E+12 
Cs-l34 1.9323E-02 587.029 1,174.058 O.OOE+OO 1.13E+01 2.27E+01 0.5750 1.128E+14 
Cs-135 3.1549E-05 587.029 1,174.058 O.OOE+OO 1.85E-02 3.70E-02 0.8500 2.054E+13 
CS-137 2,4556E+OO 587.029 1,174,058 0.OOE"-+OO;c:;-__----.ol';,44,~E+O""'3;_---:2C;.88;;:.;:E+O""'3;_______1~-__:1"'.2;;:5OO;:;:;__--____::2:':.2::;59;;;E,-,+~13 
Eu-l54 9.0180E-01 587.029 1,174.058 O.OOE+OO 5,29E+02 1.06E+03 1.7500 6.477E+l1 
Eu-155 2.1820E-01 587.029 1,174.058 O,OOE+oo 1.28E+02 2.56E+02 2.2500 1.541E+09 
Fe-55 2.2902E-03 587.029 1,174.058 O.OOE+OO 1.34E+OO 2.69E+OO 2.7500 3.021E+07 
H-3 8.1609E-03 587.029 1,174.058 O,OOE+oo 4.79E+OO 9.58E+OO 3.5000 3.687E+06 
1-129 7.3805E-07 587.029 1,174.058 O.OOE+OO 4,33E-04 8.67E-04 5.ססOO 6.777E+02 
Kr-85 1.8256E-01 587.029 1,174.058 O.OOE+OO 1.07E+02 2.14E+02 7.ססOO 7.664E+Ol 
Np-237 1.4505E-06 587.029 1,174,058 O.OOE+OO 8.52E-04 1.70E-03 11.ססOO 8.725E+00 
Pa-231 4.5564E-09 587.029 1,174,058 O.OOE+OO 2.67E-06 5.35E-06 

""Pc.b-:':2';;10C;--- --,l~.884~:;:2~E-;-1~4----~5"'87:;:.0;;;229:__--____;1",1,",,7~4~.058 O.OOE+OO l.l1E-11 2.21E-11 
Pm-147 5.5459E-01 587.029 1,174.058 O.OOE+OO 3.26E+02 6.51 E+02 
Pu-238 1.2992E-03 587.029 1,174.058 O.OOE+OO 7.63E-01 1.53E+OO 
Pu-239 5.6932E-03 587.029 1,174.058 O.OOE+OO 3.34E+OO 6.88E+OO 
-oP"'u-"'2:-:-40;;_------...'2=-.2~63=2;::E-o~3----'=5"'87='.0:?2c:9:---------'1"-,l",7c047..058 O.OOE+OO 1.33E+OO 2.86E+OO 
""Pc::U-~2~4i;-1 ----:9~.885;;;;;;;;7~E-;-oC-;2----~58"'7:;:,0;;;229:__--____;1C'_:,l'""7~4~.058 0.OOE-'-+OO;c:;-__~5'_;.80~E+Oe..;;-;1_----;1c_;.1"'6;::E+O~2'----___11 
Pu-242 3.0602E-07 587,029 1,174.058 O.OOE+OO 1.80E-04 3.59E-04 
Ra-226 1.0823E-13 587.029 1,174,058 O.OOE+OO 6.35E-11 1.27E-10 
Ra-228 2.0406E-10 587.029 1,174.058 O.OOE+OO 1.20E-07 2.40E-07 

-oR:=u-=-1"'06"- ...'3"'.0=ol"'80"-'E;:-03-=' ~58~7='.0~2"'9:-------'1-",l~74.058 O.OOE+OO 1.77E+OO 3.54E+OO 
8e-79 1.2937E-Q5 587.029 1,174.058 O.OOE+OO 7.59E-03 1.52E-02 
8n-126 l.2238E-Q5 587.029 1,174.058 O.OOE+OO 7.18E-03 1.44E-02 
8r-90 2.3098E+OO 587.029 1,174.058 O,OOE+oo 1.36E+03 2.71E+03 
Tc-99 4.4120E-04 587.029 1,174.058 O.OOE+OO 2.59E-01 5.18E-01 
Th-229 2.0932E-10 587.029 1,174.058 O.OOE+OO 1.23E-07 2.46E-07 
Th-230 2.7744E-ll 587,029 1,174.058 O.OOE+OO 1.63E-oB 3.26E-oB 
Th-232 2.3744E-10 587.029 1,174.058 O.OOE+OO 1.39E-07 2.79E-07 
T1-208 1.9459E-oB 587.029 1,174.058 O.OOE+OO 1.14E-Q5 2.28E-Q5 
U-232 5.3850E-08 587.029 1,174.058 O.OOE+OO 3.16E-Q5 6.32E-Q5 Thermal Power 

-;U':--"'233:;:;-- --:-1::;:.3:-:-1::::35"'E=--o~7=----_::58=7:::.0:::2::_9----'l:.o,l"7,,4:-c.058=.:_' _ _'O='.OO~E=-+OO~-_--'-7~.7-=1=-E:_:-OS:7__---_:::1::;:.54=E-()4~-_11 Nominal Heat Bounding 
U-234 1.9143E-07 587.029 1,174.058 O.OOE+OO 1.12E-04 2.25E-04 Output Heat Output 
U-235 -2.6159E-06 587.029 0.000 8.73E-03 7.20E-03 8.73E-03 /Walls) /Wattsi 
U-236 1.2719E_OS 587.029 1,174.058 O.OOE+OO 7.47E-03 1.49E-02 2.18E+01 4.35E+01 
U-238 -3.8857E-oB 587.029 0.000 5.47E-03 5,45E-03 5.47E-03 Total Total 
V-90 2.3098E+OO 587.029 1,174.058 O.OOE+OO 1.36E+03 2.71E+03 
Other Radionuclides 1.55E+03 3.10E+03 
IlL TeJIlIlIate Sdectioo Sumolllry, IlIll'lltJ ,and Checks 
Templale Selection Summary 

FromSFD lINd Basis for Parameter Differences: 
Reactor Moderatcr: LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding: ALUM ALUM 

BO~:~.::~=~~1----~19"".':=7=~71:.:3B2=---+---1~0--'~"--c-2O---1 

BurnupSummary(MWd)' Basis for bumup used in estimate: 
FromSFD I Estimated

Nomincl:1 I 587.029 Nominal bumUjl calculated from the heavy metat mass destroyed.
Bouncting:t---------t------,lC".1"'7"74.'=OSSO::L!BournfinQ bumup assumed to be twice nominal bumup. 

Checks 
Estimated Bumupl 

Bumup MultiDiler Given Bumup estimated EOL HMfGiven EOL HM
 
Nominol:1 0.78
 I 1.001
 

Bounding: 1.56
 ,
Reactor shutdown. core removal. storage, shipping or other date confarrmng that Irradiation ceasad for fuel. 

2Total bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdlMT). 

I 
I
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and Template lnfotlbl!tl<>ll.. Estimated 

Fuel Name: PULSTAR· BUFFALO 'Fuel decay start date:
 1978 Canister usage: 
SNFID#: 174 Estimates as of:
 2010 lS"xl0' 

Fuel Units & Desc:r: 24 - CANISTER OF RODS Template:
 PWR (Ught Water, nrc, 0 to 5%, U) 2.00 
_vy Metal Mass: BOl.=254.67k9 ; EOL=252.20k9 'Template Bumup(MWd):
 61.92 
ROD Stor_ Site: INEEL Template BOL _vy Metal Mas. (MT):
 0.00176911
 

Template oacay Time'
 25 years
 

n.Estimates m x. x. b y. y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 6.6376E-l0 2.348.473 4.696.946 O.ooE+OO 1.56E-OG 3.12E-06 Avg. MeV 
Am-241 1.3144E-Ol 2.348.473 4.696.946 O.ooE+OO 3.09E+02 6.17E+02 0.0150 3.194E+14 
Am-242m 3.0039E-04 2.348.473 4.696.946 O.ooE+OO 7.05E-Ol 1.41E+OO 0.0250 6.469E+13 
Am-243 6.2629E-04 2.348.473 4.696.946 O.ooE+OO 1.47E+OO 2.94E+OO 0.0375 6.261E+13 
C-14 4.7965E-05 2.348.473 4,696.946 O.ooE+OO 1.13E-Ol 2.25E-Dl 0.0575 6.830E+13 
CI-36 S.0297E-D7 2,348.473 4,696.946 O.ooE+OO 1.89E-03 3.77E-03 0.0850 3.619E+13 
Cm-243 3.1993E-04 2,348.473 4,696.946 O.ooE+OO 7.51E-Ol 1.50E+OO 0.1250 2.644E+13 
Cm-244 7.1851E-02 2,348.473 4,696.946 O.ooE+OO 1.69E+02 3.37E+02 0.2250 3.107E+13 
Co-60 9.5220E-03 2,348.473 4,696.946 O.ooE+OO 2.24E+Ol 4.47E+Ol 0.3750 1.333E+13 
Cs-l34 1.1662E-03 2,348.473 4,696.946 O.ooE+OO 2.74E+OO 5.48E+OO 0.5750 3.063E+14 
Cs-135 1.4433E-05 2,348.473 4,696.946 O.ooE+OO 3.39E-02 6.78E-02 0.8500 6.046E+12 
Cs-137 1.7603E+OO 2,348.473 4,696.946 O.ooE+OO 4.13E+03 8.27E+03 1.2500 8.167E+12 
Eu-l54 4.5203E-02 2,348.473 4,696.946 O.ooE+OO 1.OGE+02 2.12E+02 1.7500 1.790E+11 
Eu-155 7.1479E-03 2,348.473 4,696.946 O.ooE+OO 1.68E+Ol 3.36E+Ol 2.2500 3.305E+07 
Fe-55 6.1919E-04 2,348.473 4,696.946 O.ooE+OO 1.45E+OO 2.91E+OO 2.7500 3.715E+07 
H-3 3.6386E-D2 2,348.473 4,696.946 O.ooE+OO 8.55E+Ol 1.71E+02 3.5000 4.869E+06 
1-129 9.8288E-07 2,348.473 4,696.946 O.ooE+OO 2.31E-03 4.62E-D3 5.ססOO 2.081E+06 
Kr-85 5.3844E-02 2,348.473 4,696.946 O.ooE+OO 1.26E+02 2.53E+02 7.ססOO 2.399E+05 
Np-237 1.0548E-05 2,348.473 4,696.946 O.ooE+OO 2.48E-02 4.95E-02 11.ססOO 2.755E+04 
Pa-231 1.1370E-D9 2,348.473 4,696.946 O.ooE+OO 2.67E-06 5.34E-06 
Pb-21 0 3.3624E-ll 2,348.473 4,696.946 O.ooE+OO 7.90E-08 1.58E-D7 
Pm-147 5.1211E-03 2,348.473 4,696.946 O.ooE+OO 1.20E+Ol 2.41E+Ol 
Pu-238 8.0669E-02 2,348.473 4,696.946 O.ooE+OO 1.89E+02 3.79E+02 
Pu-239 1.1626E-D2 2,348.473 4,696.946 O.ooE+OO 2.73E+Ol 5.46E+Ol 
Pu-240 1.5097E-02 2,348.473 4,696.946 O.ooE+OO 3.55E+Ol 7.09E+Ol 
Pu-241 1.4567E+OO 2,348.473 4,696.946 O.ooE+OO 3.42E+03 6.84E+03 
Pu-242 6.4260E-D5 2,348.473 4,696.946 O.ooE+OO 1.51E-Ol 3.02E-Ol 
Ra-226 1.1392E-l0 2,348.473 4,696.946 O.ooE+OO 2.68E-D7 5.35E-07 
Ra-228 5.1841E-12 2,348.473 4,696.946 O.ooE+OO 1.22E-D8 2.43E-08 
Ru-1OG 5.9012E-D7 2,348.473 4,696.946 O.ooE+OO 1.39E-03 2.77E-D3 
5e-79 1.2379E-05 2,348.473 4,696.946 O.ooE+OO 2.91E-02 5.81E-D2 
5n-126 2.5210E-05 2,348.473 4,696.946 O.OOE+OO 5.92E-02 1.18E-Ol 
5r-90 1.1630E+OO 2,348.473 4,696.946 O.ooE+OO 2.73E+03 5.46E+03 
Te-99 3.9357E-04 2,348.473 4,696.946 O.ooE+OO 9.24E-Dl 1.85E+OO 
Th-229 8.5691E-ll 2,348.473 4,696.946 O.ooE+OO 2.01E-07 4.02E-07 
Th-230 1.4493E-D8 2,348.473 4,696.946 O.ooE+OO 3.40E-D5 6.81E-D5 
Th-232 5.2923E-12 2,348.473 4,696.946 O.ooE+OO 1.24E-D8 2.49E-08 
TI-208 1.9202E-07 2,348.473 4,696.946 O.ooE+OO 4.51E-04 9.02E-04 
U-232 5.2083E-07 2,348.473 4,696.946 O.ooE+OO 1.22E-03 2.45E-D3 Thennal Power 
U-233 2.4388E-D8 2,348.473 4,696.946 O.ooE+OO 5.73E-D5 1.15E-04 Nominal Heat Bounding 
U-234 4.7012E-D5 2,348.473 4,696.946 O.ooE+OO 1.10E-Dl 2.21E-Dl Output Hell! Output 
U-235 -1.4492E-06 2,348.473 0.000 3.30E-D2 2.96E-D2 3.30E-02 (Walts) (Walts) 
U-236 7.5759E-06 2,348.473 4.696.946 O.ooE+OO 1.78E-02 3.56E-D2 6.44E+01 1.29E+02 
U-238 -2.6129E-07 2,348.473 0.000 8.05E-D2 7.98E-D2 8.05E-02 Total Total 
V-90 1.1631E+OO 2,348.473 4,696.946 O.ooE+OO 2.73E+03 5.46E+03 
Other Radianuelides 3.97E+03 7.94E+03 
;1D.l'.....te~s.mma...... Il_ alldCbed<5 
TemDlate Selection Summary 

FromSFD Uaed Basis for Parameter Differences: -_: UGHTWATER UGHTWATER This Template was used for the following reasons: 
Fuel Cladding: ZIRC-2 ZIRC This fuel matches PWR Te"l'!ale on all but one pamrneler (enrichment) making PWR a reasonable 

BOL HM Constituents: 002 U match. 
BOL Enrichment %: 5.99643776 Ot05 

Bumup Summary (MWdt Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal:\ I 2,348.47 Nominal bumup caIcuIaled from the heavy metal mass destroyed. 
Bounding:1 2.546.7121 4.696.946 Bounding bumup assumed 10 be twice nominal bumup. 

Checks
 

Estimated Bumupl
 
BumUD MultlDller Given BumuD Estimated EOL HMlGlven EOL HM 

Nominal: 0.26 I 1.001 
Bounding: 0.53 1.84 ,

Reactor shutdo'Ml. core removal, storage, shipping or other date conflnnlng that Irradiation ceased for fuel. 

2Total bumup for all fuel associated with this worKsheet must be divided by BOl heavy metal mass to get specific bumup values (MWd'MT). 
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Fuel Radionuclide Inventory Worl<sheet 

I. Fuel and TtIJlPIate fof_don Estimated 
Fuel N~: PUlSTAR-N.C. STATE UNIV. ':;ue: decay start date: 2035 Canister usage: 

SNFID#: 175 Estimates as of: 2010 18"xlD' 
Fuel Units & Oeser: 25 - 5 X 5 ROD ARRAY Template: PWR (Ught Water, Zirc, 0 to 5%. U) 1.25 
_vy Metal Mass: BOl.=316.87k9 : EOl.=315.90k9 'Template Bumup(MWd): 61.92 
ROD Storage Site: INEEl Template BOl Heavy Metal Mas. (MT): 0.00176911 

Templale Decay Time' 5 years 
n.Eslimatell m Xo x. b Yo Y. Gamma Sources 

Photon Total 
CilMWdFrnm Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuelide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 2.3547E-l0 920.047 1,640.093 O.ooE-tOO 2.17E-07 4.33E-07 Avg.MeV 
Am-241 6.5811E-{)2 920.047 1,640.093 O.OOE-tOO 6.05E+Ol 1.21E+02 0.0150 2.626E+14 
Am-242m 32913E-04 920.047 1,640.093 O.ooE-tOO 3.03E-Ol 6.06E-Ol 0.0250 6.048E+13 
Am-243 6.2742E-D4 920.047 1,840.093 O.ooE-tOO 5.77E-Ol 1.15E-tOO 0.0375 5.662E+13 
C-14 4.8078E-{)5 920.047 1,640.093 O.ooE-tOO 4.42E-02 8.85E-{)2 0.0575 5.276E+13 
CI-36 8.0313E-07 920.047 1,840.093 O.ooE-tOO 7.39E-D4 1.48E-{)3 0.0850 3.332E+13 
Cm-243 5.2003E-04 920.047 1,840.093 O.ooE-tOO 4.78E-{)1 9.57E-{)1 0.1250 3.016E+13 
Cm-244 1.5441E-Ol 920.047 1,640.093 O.ooE-tOO 1.42E+02 2.64E+02 0.2250 2.835E+13 
Co-6O 1.3196E-{)1 920.047 1,840.093 O.ooE+OO 1.21E+02 2.43E+02 0.3750 1.591E+13 
Cs-l34 9.8528E-Ol 920.047 1,840.093 O.ooE+OO 8.88E+02 1.78E+03 0.5750 2.933E+14 
Cs-135 1.4433E-05 920.047 1,840.093 O.ooE+OO 1.33E-02 2.66E-{)2 0.8500 6.785E+13 
Cs-137 2.7939E-tOO 920.047 1,840.093 O.ooE+OO 2.57E+03 5.14E+03 1.2500 3.156E+13 
Eu-l54 2.2626E-{)1 920.047 1,840.093 O.ooE+OO 2.06E+02 4.16E+02 1.7500 4.894E+11 
Eu-155 1.1680E-{)1 920.047 1,640.093 O.ooE+OO 1.07E+02 2.15E+02 2.2500 2.456E+11 
Fe-55 1.2760E-{)1 920.047 1,840.093 O.ooE+OO 1.17E+02 2.35E+02 2.7500 8.226E+09 
H-3 1.1168E-Ol 920.047 1,640.093 O.ooE-tOO 1.03E+02 2.05E+02 3.5000 1.055E+09 
1-129 9.8288E-07 920.047 1,840.093 O.ooE-tOO 9.04E-D4 1.81 E-{)3 5.0000 1.732E+06 
Kr-85 1.9606E-Ol 920.047 1,840.093 O.ooE-tOO 1.60E+02 3.61E+02 7.0000 1.997E+OS 
NI}-237 9.6915E-06 920.047 1,840.093 O.ooE+OO 8.92E-{)3 1.78E-{)2 11.0000 2.294E+04 
Pa-231 8.5917E-l0 920.047 1,840.093 O.ooE-tOO 7.90E-{)7 l.58E-{)6 
Pb-21O 1.6247E-12 920.047 1,840.093 O.ooE-tOO 1.49E-09 2.99E-{)9 
Pm-147 1.0063E-tOO 920.047 1,840.093 O.ooE+OO 9.26E+02 1.85E+03 
Pu-238 9.4428E-02 920.047 1,840.093 O.ooE+OO 8.69E+Ol 1.74E+02 
Pu-239 1.1631E-02 920.047 1,640.093 O.ooE-tOO 1.07E+Ol 2.14E+Ol 
Pu-240 1.4919E-02 920.047 1,840.093 O.ooE-tOO 1.37E+Ol 2.75E+Ol 
Pu-241 3.8130E+OO 920.047 1,840.093 O.ooE+OO 3.51E+03 7.02E+03 
Pu-242 6.4260E-{)5 920.047 1,640.093 O.ooE-tOO 5.91E-{)2 1.18E-{)1 
Ra-226 1.2608E-l1 920.047 1,840.093 O.ooE-tOO 1.16E-{)8 2.32E-{)8 
Ra-228 3.8988E-12 920.047 1,840.093 O.ooE-tOO 3.59E-09 7.17E-{)9 
Ru-l06 5.4910E-{)1 920.047 1,640.093 O.ooE-tOO 5.05E+02 1.01E+03 
Se-79 12380E-05 920.047 1,840.093 O.ooE-tOO 1.14E-{)2 2.28E-{)2 
Sn-l26 2.5210E-{)5 920.047 1,840.093 O.ooE-tOO 2.32E-{)2 4.64E-D2 
Sr-90 1.8718E-tOO 920.047 1,840.093 O.ooE-tOO 1.72E+03 3.44E+03 
Tc-99 3.9357E-D4 920.047 1,840.093 O.ooE+OO 3.62E-{)1 7.24E-{)1 
Th-229 2.9603E-ll 920.047 1,840.093 O.ooE-tOO 2.72E-{)8 5.45E-{)8 
Th-230 4.5559E-09 920.047 1,840.093 O.ooE-tOO 4.19E-{)6 8.38E-{)6 
Th-232 5.2826E-12 920.047 1,840.093 O.ooE-tOO 4.86E-{)9 9.72E-{)9 
T1-208 1.9654E-{)7 920.047 1,840.093 O.ooE-tOO 1.81E-D4 3.62E-D4 
U-232 5.7607E-{)7 920.047. 1,840.093 O.ooE-tOO 5.30E-D4 1.06E-{)3 Thermal Power 
U-233 2.3288E-{)8 920.047 1,840.093 O.ooE-tOO 2.14E-{)5 4.29E-{)5 Nominal Heat Bounding 
U-234 4.1182E-05 920.047 1,640.093 O.ooE-tOO 3.79E-D2 7.58E-02 Output Heat Output 
U-235 -l.4494E-{)6 920.047 0.000 2.76E-02 2.62E-{)2 2.76E-{)2 (Watts) (Watts) 
U-236 7.5646E-{)6 920.047 1,840.093 O.ooE-tOO 6.96E-{)3 1.39E-D2 5.64E+01 1.13E+02 
U-238 -2.6129E-{)7 920.047 0.000 1.02E-Ol 1.02E-Ol l.02E-{)l Total Total 
Y-90 1.8718E+OO 920.047 1,840.093 O.ooE-tOO 1.72E+03 3.44E+03 
Other Radionuclides 3.82E+03 7.64E+03 

m.Template~. s.m-ry. B ........lJSnmmary.~ndCbedls
 
Template 8eIeclion SummarY 

FromSFD Used Basis for Parameier Differences: 
Reactor Moderato" UGHTWATER UGHTWATER 

Fuel Cladding: ZIRC-2 ZIRC 
BOl HM Constltuenln: 002 U --SOL Enrichment ,,~ 4.025941269 Ot05 

BumupSumma~(MWd)Z Basis for bumup used in estimate: 
FromSFD Estimated 

NomInal:1 920.047 Nominal bumup cal<ulated from 1110 heavy metat mass destroyed. 
Bounding: 1.840.093 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumup Multiplier Given Bumup Estimated EOl HMlGlven EOl HM 

Nominal: 0.08 I 1.001 
Bounding:1 0.17 

1Reactor shutdown, core removal, storage. shiPPIng or other date confirming that IfTadiation ceased for fuel. 

2Tota! bumup for all ~ nssoclated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdlMT). 
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and Template blt'onuation Estimated 

Fuel Name: PULSTAR·SUNY·BUFFALO 'Fuel decay start date:
 1965
 Canister usage: 
SNFID#: 176 Estimates as of:
 2010
 18"xl0' 

Fuel Units & Oeser: 996 - ROD Template:
 PWR (Ught Water, Zirc, 0 to 5,}o, U)
 2.96 
Heavy Metal Mass: BOL",537.54kg ; EOl=499.99k9 "Template Bumup(MWd):
 61.92 
ROD Storage Site: INEEL Template BOL Heavy Metal Ma•• (MT):
 0.00176911 

Template Decay Time"
 35 years 

D. Estimates m x. x, b y. y, Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 8.7758E-l0 35,707.513 71,415.026 O.OOE+OO 3.13E-05 6.27E-05 Avg. MeV 
Am-241 1.4352E-Ol 35,707.513 71,415.026 O.OOE+OO 5.12E+03 1.02E+04 0.0150 3.842E+15 
Am-242m 2.8698E-<J4 35,707.513 71,415.026 O.OOE+OO 1.02E+Ol 2.05E+Ol 0.0250 7.749E+14 
Am-243 6.2565E-04 35,707.513 71,415.026 O.OOE+OO 2.23E+Ol 4,47E+Ol 0.0375 7.390E+14 
C-14 4.7901E-05 35,707.513 71,415.026 O.OOE+OO 1.71E+OO 3.42E+OO 0.0575 8.539E+14 
CI-36 8.0297E-07 35,707.513 71,415.026 O.OOE+OO 2.87E-02 5.73E-{)2 0.0850 4.300E+14 
Cm-243 2.5081E-04 35,707.513 71,415.026 O.OOE+OO 8.96E+OO 1.79E+Ol 0.1250 2.983E+14 
Cm-244 4.9015E-{)2 35,707.513 71,415.026 O.OOE+OO 1.75E+03 3.50E+03 0.2250 3.687E+14 
Co-60 2.5581E-03 35,707.513 71,415.026 O.OOE+OO 9.13E+Ol 1.83E+02 0.3750 1.585E+14 
Cs-l34 4.0536E-05 35,707.513 71,415.026 O.OOE+OO 1.45E+OO 2.89E+OO 0.5750 3.687E+15 
Cs-135 1.4433E-05 35,707.513 71,415.026 O.OOE+OO 5.15E-{)1 1.03E+OO 0.8500 5.101E+13 
Cs-137 1.3979E+OO 35,707.513 71,415.026 O.OOE+OO 4.99E+04 9.98E+04 1.2500 5.011E+13 
EU-l54 2.0203E-02 35,707.513 71,415.026 O.OOE+OO 7.21E+02 1.44E+03 1.7500 1.501E+12 
Eu-155 1.7684E-03 35,707.513 71,415.026 O.OOE+OO 6.31E+Ol 1.26E+02 2.2500 2.416E+08 
Fe-55 4.3136E-05 35,707.513 71,415.026 O.OOE+OO 1.54E+OO 3.08E+OO 2.7500 4.950E+08 
H-3 2.0769E-02 35,707.513 71,415.026 O.OOE+OO 7.42E+02 1.48E+03 3.5000 5.098E+07 
1-129 9.8288E-07 35,707.513 71,415.026 O.OOE+OO 3.51E-02 7.02E-02 5.0000 2. 179E+07 
Kr-85 2.8214E-02 35,707.513 71,415.026 O.OOE+OO 1.01E+03 2.01E+03 7.0000 2.512E+06 
Np-237 1.1218E-05 35,707.513 71,415.026 O.OOE+OO 4.01E-Ol 8.01E-Ol 11.0000 2.885E+05 
Pa-231 1.3036E-09 35,707.513 71,415.026 O.OOE+OO 4.65E-05 9.31E-05 
Pb-21 0 8.5078E-ll 35,707.513 71,415.026 O.OOE+OO 3.04E-OO 6.08E-OO 
Pm-147 3.6531E-04 35,707.513 71,415.026 O.OOE+OO l.30E+Ol 2.61E+Ol 
Pu-238 7.4564E-02 35,707.513 71,415.026 O.OOE+OO 2.88E+03 5.32E+03 
PU-239 1.1623E-02 35,707.513 71,415.026 O.OOE+OO 4.15E+02 8.30E+02 
Pu-240 1.5132E-{)2 35,707.513 71,415.026 O.OOE+OO 5.40E+02 1.08E+03 
Pu-241 9.0036E-{)1 35,707.513 71,415.026 O.OOE+OO 3.21E+04 6.43E+04 
Pu-242 6.4260E-D5 35,707.513 71,415.026 O.OOE+OO 2.29E+OO 4.59E+OO 
Aa-226 2.2804E-l0 35,707.513 71,415.026 O.OOE+OO 8.14E-{)6 1.83E-{)5 
Aa-228 5.2713E-12 35,707.513 71,415.026 O.OOE+OO 1.88E-07 3.76E-{)7 
Au-lOO 6.1160E-l0 35,707.513 71,415.026 O.OOE+OO 2.18E-D5 4.37E-05 
5e-79 1.2377E-{)5 35,707.513 71,415.026 O.OOE+OO 4.42E-{)1 8.84E-{)1 
5n-126 2.5210E-{)5 35,707.513 71,415.026 O.OOE+OO 9.00E-{)1 1.80E+OO 
5r-90 9.1867E-{)1 35,707.513 71,415.026 O.OOE+OO 3.27E+04 6.55E+04 
Tc-99 3.9357E-<J4 35,707.513 71,415.026 O.OOE+OO 1.41E+Ol 2.81E+Ol 
Th-229 12057E-l0 35,707.513 71,415.026 O.OOE+OO 4.31E-{)6 8.61E-OO 
Th-230 2.1043E-08 35,707.513 71,415.026 O.OOE+OO 7.51E-04 1.50E-03 
Th-232 5.2972E-12 35,707.513 71,415.026 O.OOE+OO 1.89E-07 3.78E-{)7 
TI-208 1.7474E-{)7 35,707.513 71,415.026 O.OOE+OO 6.24E-03 1.25E-02 
U-232 4.7388E-07 35,707.513 71,415.026 O.OOE+OO 1.69E-{)2 3.38E-02 Thermal Power 
U-233 2.5097E-{)8 35,707.513 71,415.026 O.OOE+OO 8.96E-04 1.79E-{)3 Nominal Heat Bounding 
U-234 5.0000E-05 35,707.513 71,415.026 O.OOE+OO 1.79E+OO 3.57E+OO Output Heat Output 
U-235 -1.4489E-{)6 35,707.513 0.000 6.93E-02 1.76E-02 6.93E-{)2 /Wattsl /Wattsl 
U-236 7.5824E-{)6 35,707.513 71,415.026 O.OOE+OO 2.71E-Ol 5.41E-{)1 8.21E+02 1.64E+03 
U-238 -2.6129E-{)7 35,707.513 0.000 1.70E-Ol 1.61E-{)1 1.70E-{)1 Total Total 
Y-90 9.1699E-{)1 35,707.513 71,415.026 O.OOE+OO 3.27E+04 6.55E+04 
Other Aadionuclides 4.79E+04 9.59E+04 'ro. Tenmlate Sdelllilm ~rv,._ andCbedIs 
Template Selection 5ummary 

FromSFD Used Basis for Parameter Differences:
 
Reactor Moderator:
 UGHTWATEA UGHTWATER This Template was used for the following reasons:
 

Fuel Cladding:
 ZIRC-4 ZIRC This fuel matches PWR Te"1>late on all but one parameter (enrichment) making PWR a reasonable 
BOL HM Constituents:
 002 U match. 

BOL Enrichment 0/.:
 5.965123646 Oto 5 

Burnup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal:1 I 35,707.513 Nominal bumup calcu\ated from the heavy metal mass destroyed. 
Boundlng:1 I 71,415.026 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
BumUD MultiDiIer Given Bumup Estimated EOL HMlGlven EOL HM 

Nominal: 1.90 I 1.001 
Bounding: 3.80 ,

Reactor shutdown, core removal. storage, shiPPing or other date conflnnlng that mudiatlon ceased for fuel.
 

2Total bumup for all fuel associated with this 'W'Orksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdlMT).
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Fuel Radionuclide Inventory Worksheet 

J. Fuel and Template .(ofonuadOll Estimated 
Fuel Na"",: PURDUE UNIVERSITY 1Fue1 decay start date: 2035 Canister usage: 

SNFID#: 17B Estimates as of: 2010 18"xl0' 
Fuel Unfls & Oeser: 16 - 10 FLAT PLATES Template: ATR (Ughl Water. Alum" 60 to 100',. U) 0.44
 
_vy Metal Mas.: B01.=18.181<9 ; E01.=18.18kg 2Templ~te Bumup(MWd): 367.2
 
ROD Storags Site: SRS Template BOl !l<lavy Metal M.s. (MT): 0.00116689
 

Template Decay Time' 5 years 

U. Estimates m x. x. b y. y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding 1'uel Initial Activity Nominal Fuel BOUnding Fuel Energy Photons/sec 
Radionuclide Template Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding)
Ac-227 1.4545E-10 344.382 688.763 O.OOE+OO 5.01E-08 1.00E-{)7 Avg. MeV 
Am-241 1.1190E-03 344.382 688.763 O.OOE+oo 3.85E-01 7.71E-{)1 0.0150 1.329E+14
Am-242m 4.5425E-07 344.382 688.763 --O.OOE+OO 1.56E-04 3.13E-04 0.0250 2.863E+13
Am-243 1.4921 E-D6 344.382 688.763 O.OOE+OO 5.14E-D4 1.03E-03 0.0375 2.642E+13 
C-14 5.7244E-{)9 344.382 688.763 O.OOE+OO 1.97E-D6 3.94E-08 0.0575 2.598E+13
CI-38 1.3124E-32 344.382 688.763 O.OOE+OO 4.52E-30 9.04E-30 0.0850 1.656E+13
Cm-243 2.3676E-07 344.362 688.763 O.OOE+OO 8.15E-05 1.63E-04 0.1250 1.434E+13
Cm-244 5.2042E-05 344.382 688.763 O.OOE+OO 1.79E-02 3.58E-02 0.2250 1.404E+13 
Co-60 3.8208E-D5 344.382 688.763 O.OOE+OO 1.32E-02 2.63E-{)2 0.3750 6.794E+12
Cs-134 4.8693E-01 344.382 688.763 O.OOE+OO 1.68E+02 3.35E+02 0.5750 9.332E+13
Cs-135 3.4477E-OO 344.382 688.763 O.OOE+OO 1.19E-{)3 2.37E-{)3 0.8500 1.307E+13 
Cs-137 2.8731E+OO 344.382 688.763 O.OOE+OO 9.89E+02 1.98E+03 1.2500 2.431E+12 
Eu-154 8.2053E-02 344.382 688.763 O.OOE+OO 2.83E+01 5.65E+01 1.7500 1.020E+11
Eu-155 3.9134E-02 344.382 688.763 O.OOE+OO 1.35E+01 2.70E+01 2.2500 2.139E+11
Fe-55 6.7429E-{)3 344.382 688.763 O.OOE+OO 2.32E+OO 4.64E+OO 2.7500 1.230E+09
H-3 1.0599E-02 344.382 688.763 O.OOE+OO 3.65E+OO 7.30E+OO 3.5000 1.365E+08 
1-129 7.5300E-07 344.382 688.763 O.OOE+OO 2.59E-04 5.19E-04 5.0000 4.193E+02 
Kr-85 2.8595E-01 344.382 688.763 O.OOE+OO 9.85E+01 1.97E+02 7.0000 4.679E+01 
Np-237 9.5479E-OO 344.382 688.763 O.OOE+OO 3.29E-03 6.58E-{)3 11.0000 5.277E+00
Pa-231 8.9297E-10 344.382 688.763 O.OOE+OO 3.08E-{)7 6.15E-{)7 
Pb-21 0 3.7609E-12 344.382 688.763 O.OOE+OO 1.30E-{)9 2.59E-{)9 
Pm-147 2.5452E+OO 344.382 688.763 O.OOE+OO 8.77E+02 1.75E+03 
Pu-238 2.0550E-02 344.382 688.763 O.OOE+OO 7.08E+OO 1.42E+01 
Pu-239 4.2838E-D4 344.382 688.763 O.OOE+OO 1.48E-{)1 2.95E-{)1 
Pu-240 2.4401E-04 344.382 688.763 O.OOE+OO 8.40E-{)2 1.68E-{)1 
Pu-241 6.8764E-{)2 344.382 688.763 O.OOE+OO 2.37E+01 4.74E+01 
Pu-242 3.6329E-07 344.382 688.763 O.OOE+OO 1.25E-D4 2.50E-D4 
Ra-226 3.8045E-11 344.382 688.763 O.OOE+OO 1.31E-D6 2.62E-D6 
Ra-228 2.9902E-15 344.382 688.763 O.OOE+OO 1.03E-12 2.OOE-12 
RU-1OO 1.9055E-{)1 344.382 688.763 O.OOE+OO 6.56E+01 1.31E+02 
Se-79 1.2936E-D5 344.382 688.763 O.OOE+OO 4.45E-03 8.91E-D3 
Sn-126 1.1574E-{)5 344.382 688.763 O.OOE+OO 3.99E-D3 7.97E-{)3 
Sr-90 2.7505E+OO 344.382 688.763 O.OOE+OO 9.47E+02 1.89E+03 
Tc-99 4.2239E-D4 344.382 688.763 O.OOE+OO 1.45E-{)1 2.91E-{)1 
Th-229 1.8848E-12 344.382 688.763 O.OOE+OO 6.49E-10 1.30E-{)9 
Th-230 1.7042E-08 344.382 688.763 O.OOE+OO 5.87E-{)6 1.17E-D5 
Th-232 7.8132E-15 344.382 688.763 O_OOE+OO 2.69E-12 5.38E-12 
TI-208 4.4063E-08 344.382 688.763 O.OOE+OO 1.52E-D5 3.03E-D5 
U-232 1.3151E-{)7 344.382 688.763 O.OOE+OO 4.53E-D5 9.06E-05 Thermal Power
U-233 1.9564E-{)9 344.382 688.763 O.OOE+OO 6.74E-07 1.35E-{)6 Nominal Heat Bounding
U-234 1.8371 E-D4 344.382 688.763 O.OOE+OO 6.33E-02 1.27E-{)1 Output Heat Output
U-235 -2.7235E-{)6 344.382 0.000 7.47E-03 6.53E-D3 7.47E-D3 !Watts) !Watts)
U-236 1.5493E-D5 344.382 688.763 O.OOE+OO 5.34E-{)3 1.07E-{)2 1.75E+01 3.49E+01
U-238 -4.2851E-{)9 344.382 0.000 4.95E-03 4.95E-{)3 4.95E-{)3 TOIaI Tolal
Y-90 2.7505E+OO 344.382 688.763 O.OOE+OO 9.47E+02 1.89E+03 
Other Radionuclides 1.77E+03 3.54E+03 
m. Template SeIeetioIl Summarv,ll-_ .nde~ 
Template selection Summary 

FromSFO Used Basis for Parameter Differences:
 
Reactor Moderator: UGHTWATER UGHTWATER This Temptale was used fOT the following reasons:
 

Fuel Cladding: ALUM (1100) ALUM This fuel maIdIes ATR Templale on ell but one paramelet'(enrichmenl) meJ<ing ATR. reasonable
 

BOl HM Constituents: U3S12 U match. 
SOL Enrichment 0/0: 19.0001402 6010100 

Bumup Summary (MWd) Basis for bumup used in estimate:
 
From SFD Estimated
 

Nominal:1 I 344.382 Norrinal bumup assumad 10 be 2% 01 BOl heavy metal mass.
 
Boundlng:1 I 688.763 Bounding bumup assumed to be twice nominal bumup.
 

Checks 

Estimated Bumupl 
BumUD Mu1tiD11er Given Bumup Estimall>d EOl HMlGlven EOl HM 

Nominal: 0.06 I 0.981 
Bounding: 0.12 

1ReaC10r shutdown. core removal. storage, shipping or other date COnflnTlIng that lnadiatlon ceased for fuel. 

2Total bumup for all fuel associated with this worksheet must be divided by SOL heavy metal mass to get specific bumup values (MWdIMT). 
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Fuel Radionuclide Inventory Worksheet 
I. FuelllJlCl Template )nfonuali/>" Estimated 

Fuel Name: PURDUE UNIVERSITY 1Fuel decay start date: 2035 Canister usage: 
SNFID#: 177 Estimates 8S of: 2010 IS"xl0' 

Fuel Units & Oeser: 124 - ELEMENT Template: AlR (Ught Water, Alum.• 60 to 1()()l}o, U) 3.44 
_vy Metal Mass: BOl=2.22J<g ; EOl=2.22kg 'Template Bumup(MWd): 367.2 
ROO Storage Site: SAS Template BOl _vy Metal Mass (MT): 0.00116689 

Template Decay Time' 5 years 

'n. Estimates m x" Xb b y" Yb Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (boUnding) 
Ae-227 1.4545E-l0 42.040 84.080 O.OOE+OO 6.11E-09 1.22E-08 Avg.MeV 
Am-241 1.1190E-03 42.040 84.080 O.OOE+OO 4.70E-02 9.41E-D2 0.0150 1.622E+13 
Am-242m 4.5425E-D7 42.040 84.080 O.OOE+OO 1.91E-05 3.82E-05 0.0250 3.495E+12 
Am-243 1.4921E-06 42.040 84.080 O.OOE+OO 6.27E-05 1.25E-04 0.0375 3.225E+12 
C-14 5.7244E-09 42.040 84.080 O.OOE+OO 2.41E-07 4.81E-07 0.0575 3.171E+12 
CI-36 1.3124E-32 42.040 84.080 O.OOE+OO 5.52E-31 1.10E-3D 0.0850 2.021E+12 
Cm-243 2.3676E-D7 42.040 84.080 O.OOE+OO 9.95E-D6 1.99E-D5 0.1250 1.751E+12 
Cm-244 5.2042E-05 42.040 84.080 O.OOE+OO 2.19E-03 4.38E-D3 0.2250 1.713E+12 
Co-50 3.8208E-05 42.040 84.080 O.OOE+OO 1.61E-03 3.21E-03 0.3750 8.293E+11 
Cs-l34 4.8693E-Ol 42.040 84.080 O.OOE+OO 2.05E+Ol 4.09E+Ol 0.5750 1.139E+13 
Cs-135 3.4477E-06 42.040 84.080 O.OOE+OO 1.45E-04 2.90E-D4 0.8500 1.595E+12 
Cs-137 2.8731E+OO 42.040 84.080 O.OOE+OO 1.21E+02 2.42E+02 1.2500 2.968E+11 
Eu-l54 8.2053E-02 42.040 84.080 O.OOE+OO 3.45E+OO 6.90E+OO 1.7500 1.245E+10 
Eu-155 3.9134E-02 42.040 84.080 O.OOE+OO 1.65E+OO 3.29E+OO 2.2500 2.611E+l0 
Fe-55 6.7429E-03 42.040 84.080 O.OOE+OO 2.83E-Ol 5.67E-Ol 2.7500 1.502E+08 
H-3 1.0599E-D2 42.040 84.080 O.OOE+OO 4.46E-Dl 8.91E-Ol 3.5000 1.666E+07 
1-129 7.5300E-07 42.040 84.080 O.OOE+OO 3.17E-D5 6.33E-D5 5.0000 4.999E+Ol 
Kr-85 2.8595E-Ol 42.040 84.080 O.OOE+OO 1.20E+Ol 2.40E+Ol 7.0000 5.574E+OO 
Np-237 9.5479E-06 42.040 84.080 O.OOE+OO 4.01E-04 8.03E-D4 11.0000 6.282E-01 
Pa-231 8.9297E-l0 42.040 84.080 O.OOE+OO 3.75E-08 7.51E-08 
Pb-210 3.7509E-12 42.040 84.080 O.OOE+OO l.58E-lO 3.16E-l0 
Pm-147 2.5452E+OO 42.040 84.080 O.OOE+OO 1.07E+02 2.14E+02 
PU-238 2.0550E-02 42.040 84.080 O.OOE+OO 8.64E-Dl 1.73E+OO 
Pu-239 4.2838E-04 42.040 84.080 O.OOE+OO 1.80E-02 3.5OE-02 
Pu-240 2.4401E-D4 42.040 84.080 O.OOE+OO 1.03E-02 2.05E-02 
Pu-241 6.8764E-02 42.040 84.080 O.OOE+OO 2.89E+OO 5.78E+OO 
Pu-242 3.6329E-D7 42.040 84.080 O.OOE+OO 1.53E-D5 3.05E-D5 
Ra-226 3.8045E-11 42.040 84.080 O.OOE+OO 1.5OE-09 3.20E-09 
Ra-228 2.9902E-15 42.040 84.080 O.OOE+OO 1.26E-13 2.51E-13 
RU-l06 1.9055E-Ol 42.040 84.080 O.OOE+OO 8.01E+OO 1.5OE+Ol 
56079 1.2936E-D5 42.040 84.080 O.OOE+OO 5.44E-D4 1.09E-D3 
5n-126 1.1574E-D5 42.040 84.080 O.OOE+OO 4.87E-04 9.73E-D4 
5r-90 2.7505E+OO 42.040 84.080 O.OOE+OO 1.16E+02 2.31E+02 
Te-99 4.2239E-D4 42.040 84.080 O.OOE+OO 1.78E-02 3.55E-02 
Th-229 1.8848E-12 42.040 84_080 O.OOE+OO 7.92E-ll 1.58E-l0 
Th-23D 1.7042E-D8 42.040 84.080 O.OOE+OO 7.16E-D7 1.43E-D6 
Th-232 7.8132E-15 42.040 84.080 O.OOE+OO 3.28E-13 6.57E-13 
T1-208 4.4063E-D8 42.040 84.080 O.OOE+OO 1.85E-06 3.70E-06 
U-232 1.3151E-D7 42.040 84.080 O.OOE+OO 5.53E-D6 1.11E-D5 Thermal Power 
U-233 l.9584E-D9 42.040 84.080 O.OOE+OO 8.22E-D8 1.64E-D7 Nominal Heat Bounding 
U-234 1.8371E-D4 42.040 84.080 O.OOE+OO 7.72E-D3 1.54E-D2 Output Heat Output 
U-235 -2.7235E-06 42.040 0.000 4.41E-D3 4.3DE-D3 4.41E-03 (Walts) (Watts) 
U-236 1.5493E-D5 42.040 84.080 O.OOE+OO 6.51E-D4 1.30E-D3 2.13E+OO 4.26E+OO 
U-238 -4.2851 E-D9 42.040 0.000 5.97E-05 5.95E-D5 5.97E-05 Total Total 
Y-90 2.7505E+OO 42.040 84.080 O.OOE+OO 1.16E+02 2.31E+02 
Other Radianuelides 2.16E+02 4.32E+02 
W. remplate~SumalutJ'Y,B_ , iIntI(:JteCb 
Template selection Summary 

From SFD Used Basis for Parameter Differences: 
Reactor_, UGHTWATER LIGHT WATER 

Fuel Cladding:
 ALUM (1100) ALUM
 

BOl HM Constituents:
 U-ALX U
 
BOL Enrichment 0/0:
 92.00045093 6010100
 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nominal:1 I 42.040 Nomi1aI bumup assumed to be ?Yo of BOl heavy metal mass. 
Bounding:1 I 84.080 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumup Multiplier Givan Bumup Estimated EOl HMlGlvan EOl HM 

Nominal: 0.06 I 0.981 
Bounding:1 0.12 , 

Reactor shutdolNfl, core removal, storage, shlpplng or other date confinnlng that Irradiation ceased for fuel.
 

2Total bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdlMT).
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Fuel Radionuclide Inventory Worksheet 

I. Fuel and Template ,inf<>rmatioD Estimated
 

Fuel Nall'K: R-2 SVTR (SWEDEN) 1:=uel deeay start date: 1996 Canister usage:
 
SNFID#: 942 Estimates as of: 2010 18"x10'
 

Fuel Units & Oeser: 183 - MTR TYPE Template: ATR (Ught Water, Alum., 60 to 100~'o, U) 5.08
 

Heavy Metal Mass: BOl=351.47k9 ; EOl=308.98k9 'Templllle Bumup(MWd): 367.2 
ROD Storage SIlE>: SRS Template BOl _vy Metal Mass (MT): 0.00116689 

Template Decay Time' 10 ye.rs 
n. Estimates m x. Xb b Y. Yb Gamma Sources 

Photon Total 
CilMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Burnup (MWd)' (ei) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 2.8404E-l0 40.241.317 80,482.633 O.ooE+OO 1.14E-05 2.29E-05 Avg. MeV 
Am-241 1.4935E-03 40,241.317 80,482.633 O.OOE+OO 6.01E+Ol 1.20E+02 0.0150 1.095E+16 
Am-242m 4.4390E-07 40,241.317 80,482.633 O.OOE+OO 1.79E-02 3.57E-02 0.0250 2.304E+15 
Am-243 1.4913E-08 40,241.317 80,482.633 O.ooE+OO 6.ooE-Q2 1.20E-Ol 0.0375 2.008E+15 
C-14 5.7217E-09 40,241.317 80,482.633 O.ooE+OO 2.30E-Q4 4.5OE-04 0.0575 2.122E+15 
CI-36 1.3124E-32 40,241.317 80,482.633 O.ooE+OO 5.28E-28 I.08E-27 0.0850 1.291E+15 
Cm-243 2.0967E-Q7 40,241.317 80,482.633 O.ooE+OO 8.44E-Q3 1.69E-Q2 0.1250 9.029E+14 
Cm-244 4.3001E-Q5 40,241.317 80,482.633 O.OOE+OO 1.73E+OO 3.48E+OO 0.2250 1.108E+15 
Co-50 1.9798E-05 40,241.317 80,482.633 O.ooE+OO 7.97E-Ol 1.59E+OO 0.3750 4.968E+14 
Cs-l34 9.0795E-Q2 40,241.317 80,482.633 O.OOE+OO 3.65E+03 7.31E+03 0.5750 8.066E+15 
Cs-l35 3.4477E-Q6 40,241.317 80,482.633 O.ooE+OO 1.39E-Ol 2.77E-Ol 0.8500 3.934E+14 
Cs-137 2.5588E+OO 40,241.317 80,482.633 O.ooE+OO 1.03E+05 2.06E+05 1.2500 1.281E+14 
Eu-l54 5.4847E-Q2 40,241.317 80,482.633 O.ooE+OO 2.21E+03 4.41E+03 1.7500 4.676E+12 
Eu-155 1.9469E-Q2 40.241.317 80,482.633 O.OOE+OO 7.63E+02 1.57E+03 2.2500 3.091E+l1 
Fe-55 1.7797E-03 40,241.317 80,482.633 O.OOE+OO 7.16E+Ol 1.43E+02 2.7500 4.313E+09 
H-3 8.0065E-Q3 40,241.317 80,482.633 O.ooE+OO 3.22E+02 6.44E+02 3.5000 5.137E+08 
1-129 7.5300E-Q7 40,241.317 80,482.633 O.ooE+OO 3.03E-Q2 6.08E-Q2 5.0000 4.287E+04 
Kr-85 2.0705E-Ql 40,241.317 80,482.633 O.ooE+OO 8.33E+03 1.67E+04 7.0000 4.765E+03 
Np-237 9.5507E-Q6 40.241.317 80,482.633 O.ooE+OO 3.84E-Ol 7.69E-Ql 11.0000 5.361E+02 
Pa-231 1.2740E-Q9 40,241.317 80,482.633 O.OOE+OO 5.13E-05 l.03E-Q4 
Pb-21 0 1.1838E-l1 40,241.317 80,482.633 O.ooE+OO 4.76E-07 9.53E-07 
Pm-147 6.7974E-Ql 40,241.317 80,482.633 O.OOE+OO 2.74E+04 5.47E+04 
Pu-238 1.9755E-02 40,241.317 80,482.633 O.ooE+OO 7.95E+02 1.59E+03 
Pu-239 4.2838E-04 40,241.317 80,482.633 O.ooE+OO 1.72E+Ol 3.45E+Ol 
Pu-24O 2.4390E-04 40,241.317 80,482.633 O.OOE+OO 9.81E+OO 1.96E+Ol 
Pu-241 5.4058E-02 40,241.317 80,482.633 O.OOE+OO 2.18E+03 4.35E+03 
Pu-242 3.6329E-Q7 40,241.317 80,482.633 O.ooE+OO 1.48E-02 2.92E-02 
Ra-226 8.3742E-ll 40,241.317 80,482.633 O.OOE+OO 3.37E-OO 6.74E-OO 
Ra-228 5.7734E-15 40,241.317 80,482.633 O.ooE+OO 2.32E-l0 4.65E-l0 
Ru-lOO 6.1356E-Q3 40,241.317 80,482.633 O.ooE+OO 2.47E+02 4.94E+02 
Se-79 1.2936E-Q5 40,241.317 80,482.633 O.ooE+OO 5.21E-Ol 1.04E+OO 
Sn·126 1.1574E-Q5 40,241.317 80,482.633 O.ooE+OO 4.66E-Ql 9.32E-Ol 
Sr-90 2.4417E+OO 40,241.317 80,482.633 O.OOE+OO 9.83E+04 1.97E+05 
Tc-99 4.2239E-04 40,241.317 80,482.633 O.OOE+OO 1.70E+Ol 3.4OE+Ol 
Th-229 2.8568E-12 40,241.317 80,482.633 O.ooE+OO 1.15E-Q7 2.30E-Q7 
Th-230 2.5310E-08 40,241.317 80,482.633 O.OOE+OO 1.02E-Q3 2.04E-Q3 
Th-232 1.1631E-14 40,241.317 80,482.633 O.OOE+OO 4.68E-l0 9.36E-l0 
T1-208 4.6705E-oB 40,241.317 80,482.633 O.OOE+OO 1.88E-Q3 3.76E-Q3 
U-232 1.3151 E-Q7 40,241.317 80,482.633 O.ooE+OO 5.29E-Q3 1.OOE-Q2 Thermal Power
U-233 2.1650E-Q9 40,241.317 80,482.633 O.ooE+OO 8.71E-Q5 1.74E-04 Nominal Heat Bounding
U-234 1.8399E-Q4 40,241.317 80,482.633 O.ooE+OO 7.4OE+OO 1.48E+Ol Output Heat Output 
U-235 -2.7235E-Q6 40,241.317 0.000 1.51E-Ql 4.11E-02 1.51E-Ql /Watts\ /Wattsl 
U-236 1.5493E-05 40,241.317 80,482.633 O.ooE+OO 6.23E-Ol 1.25E+OO 1.27E+03 2.55E+03 
U-238 -4.2851 E-Q9 40,241.317 0.000 9.47E-Q2 9.45E-Q2 9.47E-02 Total Total
Y-90 2.4423E+OO 40,241.317 80,482.633 O.ooE+OO 9.83E+04 1.97E+05 
Other Radionuclides 1.OOE+05 2.OOE+05 

m. TeJlIIlIate SeJection ~ry, BID'DII •.and()~ 
Template selection Summarv 

From SFD Used Basis for Parameter Differences:
 
Reactor_: UGHTWATER UGHTWATER This Template was used for the following reasons:
 

Fuel Cladding: ALUM ALUM This fuel matches ATR Temp!ale on all but one pararneter(enrichment) making ATR a reasonable
 

BOL HM eonstituenlll: U3S12 U malc!l. 
SOL Enrichment %: 19.84262055 60 to 100

BumupSumma~(MWd)' Basis for bumup used in estimate: 
FromSFD Estimated 

Nominal: 40,241.317 Nominal bumup caJculated from the heavy metal mass destroyed. 
Bounding:1 80.482.633 Bounding bomup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumul> Multiplier Given Bumup Estimated EOL HMlGiven EOl HM
 

Nomlnal:1 0.36
 I 1,011
 
Bounding: 0.73
 ,

Reactor shutdown, core removal. storage. shiPPing or other date conflrmmg that Irradiation ceased for fuel. 

2Tolal bumup for all fuel associated with this wol1tsheet must be diVided by BOl heavy metal mass to get specific bumup values (MWcVMT). 
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Fuel Radionuclide Inventory Worksheet 
I. Fud.nd TempIlIte WonQIItion Estimated 

Fuel Name: R-2 SVTR (SWEDEN) 'Fuel decay start date: 1996 Canister usage: 
SNFID#: 801 Estimates as of: 2010 18"x10' 

Fuel Units & Oeser: 450 - MTR TYPE Template: ATR (Ught Water, Alum., 60 to 100%, U) 12.50 
_vyMetal Mas.: BOL=111.02kg ; EOl=59.85kg 2Template Bumup(MWd): 367.2 
ROD Slor_ Site: SRS Template BOL _vy Metal Mass (MT): 0.00116689 

Template Decay Time' 10 years 
U. Estimatts m x. x. b Y. Y. Gamma Sources 

Pholon TOlal 
CUMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel
 Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Invenlories(CI) Inventories(Ci)
 Group (bounding) 
Ac-227 2.8404E-l0 48,454.248 96,908.495 O.ooE+OO 1.38E-05 2.75E-05 Avg. MeV 
Am-241 1.4935E-03 48,454.248 96,908.495 O.ooE+OO 7.24E+Ol 1.45E+02 0.0150 1.318E+16 
Am-242m 4.4390E-07 48,454.248 96,908.495 O.ooE+OO 2.15E-02 4.30E-02 0.0250 2.774E+15 
Am-243 1.4913E-OO 48,454.248 96,908.495 O.ooE+OO 7.23E-02 1.45E-Ol 0.0375 2.418E+15 
C-14 5.7217E-Q9 48,454.248 96,908.495 O.ooE+OO 2.77E-Q4 5.54E-04 0.0575 2.555E+15 
CI-36 1.3124E-32 48,454.248 96,908.495 O.ooE+OO 6.36E-28 1.27E-27 0.0850 1.554E+15 
Cm-243 2.0967E-07 48,454.248 96,908.495 O.ooE+OO 1.02E-02 2.03E-02 0.1250 1.087E+15 
Cm-244 4.3001E-05 48,454.248 96,908.495 O.ooE+OO 2.08E+OO 4.17E+OO 0.2250 1.335E+15 
Co-60 1.9798E-05 48,454.248 96,908.495 O.ooE+OO 9.59E-Ol 1.92E+OO 0.3750 5.982E+14 
Cs-l34 9.0795E-02 48,454.248 96,908.495 O.ooE+OO 4.40E+03 8.80E+03 0.5750 9.712E+15 
Cs-135 3.4477E-06 48,454.248 96,908.495 O.ooE+OO 1.67E-Ol 3.34E-Ol 0.8500 4.737E+14 
Cs-137 2.5588E+OO 48,454.248 96,908.495 O.ooE+OO 1.24E+05 2.48E+05 1.2500 1.542E+14 
Eu-l54 5.4847E-02 48,454.248 96,908.495 O.ooE+OO 2.66E+03 5.32E+03 1.7500 5.630E+12 
Eu-155 1.9469E-02 48,454.248 96,908.495 O.ooE+OO 9.43E+02 1.89E+03 2.2500 3.722E+l1 
Fe-55 1.7797E-03 48,454.248 96,908.495 O.ooE+OO 8.62E+Ol 1.72E+02 2.7500 5. 193E+09 
H-3 8.0065E-03 48,454.248 96,908.495 O.ooE+OO 3.88E+02 7.76E+02 3.5000 6.185E+08 
1-129 7.5300E-Q7 48,454.248 96,908.495 O.ooE+OO 3.65E-02 7.30E-02 5.0000 5.136E+04 
Kr-85 2.0705E-Ql 48,454.248 96,908.495 O.ooE+OO 1.ooE+04 2.01E+04 7.0000 5.708E+03 
Np-237 9.5507E-06 48,454.248 96,908.495 O.ooE+OO 4.63E-Ql 9.26E-Ol 11.0000 6.421E+02 
Pa-231 1.2740E-09 48,454.248 96,908.495 O.ooE+OO 6.17E-Q5 1.23E-Q4 
Pb-21 0 1.1838E-l1 48,454.248 96,908.495 O.ooE+OO 5.74E-07 1.15E-06 
Pm-147 6.7974E-01 48,454.248 96,908.495 O.ooE+OO 3.29E+04 6.59E+04 
Pu-238 1.9755E-02 48,454.248 96,908.495 O.ooE+OO 9.57E+02 1.91E+03 
Pu-239 4.2838E-Q4 48,454.248 96,908.495 O.ooE+OO 2.08E+Ol 4.15E+Ol 
Pu-240 2.4390E-Q4 48,454.248 96,908.495 O.ooE+OO 1.18E+Ol 2.36E+Ol 
Pu-241 5.4058E-02 48,454.248 96,908.495 O.ooE+OO 2.62E+03 5.24E+03 
Pu-242 3.6329E-Q7 48,454.248 96,908.495 O.ooE+OO 1.76E-02 3.52E-Q2 
Ra-226 8.3742E-ll 48,454.248 96,908.495 O.ooE+OO 4.OOE-06 8.12E-06 
Ra-228 5.7734E-15 48,454248 96,908.495 O.ooE+OO 2.80E-l0 5.59E-l0 
Ru-lOO 6.1356E-03 48,454.248 96,908.495 O.ooE+OO 2.97E+02 5.95E+02 
8e-79 1.2936E-Q5 48,454.248 96,908.495 O.ooE+OO &.27E-Ol 1.25E+OO 
8n-126 1.1574E-05 48,454.248 96,908.495 O.ooE+OO 5.61E-Ol 1.12E+OO 
8r-90 2.4417E+OO 48,454.248 96,908.495 O.ooE+OO 1.18E+05 2.37E+05 
Tc-99 4.2239E-Q4 48,454.248 96,908.495 O.ooE+OO 2.05E+Ol 4.09E+Ol 
Th-229 2.6568E-12 48,454.248 96,908.495 O.ooE+OO 1.38E-Q7 2.77E-07 
Th-230 2.5310E-08 48,454.248 96,908.495 O.ooE+OO 1.23E-03 2.45E-Q3 
Th-232 1.1631E-14 48,454.248 96,908.495 O.ooE+OO 5.64E-l0 1.13E-Q9 
TI-208 4.6705E-oB 48,454.248 96,908.495 O.ooE+OO 2.26E-03 4.53E-03 
U-232 1.3151E-07 48,454.248 96,908.495 O.ooE+OO 6.37E-03 1.27E-02 Thermal Power 
U-233 2.1650E-Q9 48,454.248 '96,908.495 O.ooE+OO 1.05E-04 2.10E-04 Nominal Heat Bounding 
U-234 1.6399E-Q4 48,454248 96,908.495 O.ooE+OO 8.91E+OO 1.78E+01 Output Heat Output 
U-235 -2.7235E-06 48,454.248 0.000 2.22E-Ol 9.ooE-02 2.22E-Ql /Watts\ /Wattsi 
U-236 1.5493E-Q5 48,454.248 96,908.495 O.ooE+OO 7.51E-Ql 1.50E+OO 1.53E+03 3.07E+03 
U-238 -4.2651 E-09 48,454.248 0.000 2.79E-Q3 2.58E-03 2.79E-Q3 Total Total 
Y-90 2.4423E+OO 48,454.248 96,908.495 O.ooE+OO 1.18E+05 2.37E+05 
Other Radionuclides
 l.20E+05 2.41E+05 
tn. TeIlIPl3te ~ sm.-m lJ_Il ""dChed<5 .... ,.. ,
 

Template Selection Summary 
From SFD Used Basis for Parameter Differences: 

Reactor Moderator: UGHTWATER UGHTWATER 

Fuel Cladding: ALUM ALUM 
BOL HM Constituents: U-ALX U 

BOl Enrichment OJ.: 92.5168132 6010100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD I Estimated 

Nomlnal:1 48,454.248 Nominal bumup caJOJlaled from the ""avy mala1 mass dasIroyed. 
Bounding:! 96,908.495 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumup Multiplier Given Bumup Estimated EOL HMlGlven EOL HM 

Nomlnal:1 1.39 I 1.051 
Bounding: 2.77 ,

Reactor shutdown, core removal, storage, shipping or other date confmnlng that Irradiation ceased for fuel.
 

210100 bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd'MT).
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Fuel Radionuclide Inventory Worksheet 

I. Fuel and Template Information Estimated
 

Fuel Name: RA·3 (ARGENTINA) 1Fuel decay start date: 1987 Canister usage:
 
SNFID#: 634 Estimates as 01: 2010 18"x10'
 

Fuel Units & De• .,: 32 - 19 CURVED PLATES Template: ATR (Ught Water, Alum., 60 to 100%, U) 1.33 
Heavy -"1 M.",,: B01.=5.72kg ; E01.=4.60kg "Template Bumup(MWd): 367.2 
ROD Storage Slt<l: SRS Template BOL Heavy -..1 Mass (MT): 0.00116689 

Template Decay Time' 20 years 
ll.Estimaws m x" Xb b y" Yb Gamma Sources
 

Photon Total
 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec
 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (boUnding)
 

AC-227 6.6313E·1D 1,066.723 2,133.445 O.OOE+OO 7.07E-07 1.41E-06 Avg. MeV
 
Am-241 2.0060E-03 1,066.723 2,133.445 O.OOE+OO 2.14E+OO 4.28E+OO 0.0150 2.252E+14
 
Am-242m 4.2429E-07 1,066.723 2,133.445 O.OOE+OO 4.53E-Q4 9.05E-Q4 0.0250 4.683E+13
 

Am-243 1.4899E·06 1,066.723 2,133.445 O.OOE+OO 1.59E-Q3 3.18E-03 0.0375 4.085E+13
 

C-14 5.7135E-Q9 1,066.723 2.133.445 O.OOE+OO 6.09E-06 1.22E·05 0.0575 4.375E+13
 
CI-36 1.3124E-32 1,066.723 2,133.445 O.OOE+OO 1.40E-29 2.80E-29 0.0850 2.644E+13
 
Cm-243 1.6443E-07 1,066.723 2,133.445 O.OOE+OO 1.75E-Q4 3.51E-Q4 0.1250 1.789E+13
 
Cm-244 2.9330E-Q5 1,066.723 2,133.445 O.OOE+OO 3.1·3E-02 6.26E-02 0.2250 2.281E+13
 

Co-6O 5.3186E-06 1,066.723 2,133.445 O.OOE+OO 5.67E-Q3 1.13E-02 0.3750 9.929E+12
 
CS-l34 3.1563E-Q3 1,066.723 2,133.445 O.OOE+OO 3.37E+OO 6.73E+OO 0.5750 1.62OE+14
 
Cs-l35 3.4477E-06 1,066.723 2,133.445 O.OOE+OO 3.68E-03 7.36E-03 0.8500 2.738E+12
 

CS-137 2.0313E+OO 1,066.723 2,133.445 O.OOE+OO 2.17E+03 4.33E+03 1.2500 1.564E+12
 
EU-154 2.4513E-02 1,066.723 2,133.445 O.OOE+OO 2.61E+Ol 5.23E+01 1.7500 7.178E+10
 

EU·155 4.8175E-03 1,066.723 2,133.445 O.OOE+OO 5.14E+OO 1.03E+Ol 2.2500 6.297E+06
 
Fe-55 1.2397E-04 1,066.723 2,133.445 O.OOE+OO 1.32E-Ol 2.64E-Ol 2.7500 3.559E+06
 
H-3 4.5697E-03 1,066.723 2,133.445 O.OOE+OO 4.87E+OO 9.75E+OO 3.5000 1.635E+04
 

1·129 7.5300E-07 1,086.723 2,133.445 O.OOE+OO 8.03E-Q4 1.61E-03 5.0000 9.246E+02
 

K'-85 1.0850E-Ol 1,086.723 2,133.445 O.OOE+OO 1.16E+02 2.31E+02 7.0000 1.021E+02
 
Np-237 9.5561E-06 1,066.723 2,133.445 O.OOE+OO 1.02E-02 2.04E-02 11.0000 1.144E+01
 

Pa-231 2.0359E-09 1,086.723 2,133.445 O.OOE+OO 2.17E-06 4.34E·06 
Pb-210 4.9728E·ll 1,066.723 2,133.445 O.oOE+OO 5.30E-06 1.06E-Q7 
Pm-147 4.8502E-02 1,066.723 2,133.445 O.OOE+OO 5.17E+Ol 1.03E+02 
Pu·236 1.8254E-02 1,066.723 2,133.445 O.OOE+OO l.95E+Ol 3.89E+Ol 
Pu-239 4.2810E-Q4 1,066.723 2,133.445 O.OOE+OO 4.57E-Ol 9.13E-Ql 
Pu-240 2.4368E-Q4 1,066.723 2,133.445 O.OOE+OO 2.80E-Q1 5.20E-Ql 
Pu·241 3.3415E-Q2 1,066.723 2,133.445 O.OOE+OO 3.56E+Ol 7.13E+Ol 
PU-242 3.6329E-07 1,086.723 2,133.445 O.OOE+OO 3.68E-Q4 7.75E-Q4 
Ra-226 2.2854E-l0 1,086.723 2,133.445 O.OOE+OO 2.44E-Q7 4.68E-Q7 
Ra-228 1.2426E-14 1,066.723 2,133.445 O.OOE+OO 1.33E-l1 2.85E-11 
RU-106 6.3589E·06 1,066.723 2,133.445 O.OOE+OO 6.78E-Q3 1.36E-02 
5e-79 1.2933E-Q5 1,066.723 2,133.445 O.OOE+OO 1.38E-Q2 2.76E-Q2 
8n-126 1.1574E-05 1,066.723 2,133.445 O.OOE+OO 1.23E-Q2 2.47E-Q2 
8'-90 1.9248E+OO 1,066.723 2,133.445 O.OOE+OO 2.05E+03 4.11E+03 
TC-99 4.2239E-Q4 1,066.723 2,133.445 O.OOE+OO 4.51E-Q1 9.01E-Q1 
Th-229 5.0953E-12 1,066.723 2,133.445 O.OOE+OO 5.44E-09 1.09E-oB 
Th-230 4.1885E-oB 1,066.723 2,133.445 O.OOE+OO 4.47E-Q5 8.94E-Q5 
Th-232 1.9270E-14 1,066.723 2,133.445 O.OOE+OO 2.06E-11 4.11E-11 
Tl-208 4.8024E-08 1,066.723 2,133.445 O.OOE+OO 4.91E-Q5 9.82E-Q5 
U-232 1.2582E-Q7 1,066.723 2,133.445 O.OOE+OO 1.34E-Q4 2.68E-Q4 Thermal Power 
U-233 2.5825E-09 1,066.723 2,133.445 O.OOE+OO 2.75E-06 5.51E-06 Nominal Heat Bounding 
U-234 1.8450E-Q4 1,066.723 2,133.445 O.OOE+OO 1.97E-01 3.94E-Ql Output Heat Output 
U-235 -2.7235E-06 1,066.723 0.000 1.11·E-Q2 8_22E-03 l.l1E-Q2 lWatts) lWattsi 
U-238 1.5493E-Q5 1,066.723 2,133.445 O.OOE+OO 1.65E-Q2 3.31E-02 2.54E+01 5.09E+Ol
 
U-238 -4.2851E-09 1,066.723 0.000 1.93E·04 1.88E-Q4 1.93E-Q4 Total Total
 
Y-90 1.9254E+OO 1,066.723 2,133.445 O.OOE+OO 2.05E+03 4.11E+03 
Other Radionuclides 2.06E+03 4. 13E+03 
m. Tentplate$eledloo Swltmarv, 8_P~ ..-d.~ 

Template Selection Summary 
From SFD Used Basis lor Parameter Dillerences: -_: UGHTWATER UGHTWATER 

Fuel Claddin9: ALUM ALUM 
BOL HM Constltuen"': U-ALX U 

BOL Enrichment %: 89.96321383 60 to tOO 

BumupSumma~(MWd) Basis for bumup used in estimate: 
From SFD I estimated 

Nomlnal:1 I 1.066.723 Nominal bumup calculated from the heavy metal mass destroyed. 
Bounding:1 I 2.133.445 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
BumUD MultlDllor Given Bumup Estimated EOL HMlGlven EOL HM 

Nominal: 0.59 I 1.011 
Bounding: 1.18 ,

Reador shutdown, core removal. storage, shipping or other date confllTnm9 that Irradiation ceased for fuel.
 

~otaJ bumup for all fuel assodated with this worksheet must be <fjvided by BOl heavy metal mass to get specific bumup values (MWdlMT).
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Fuel Radionuclide Inventory Worksheet 
J. Foeland TempIol.lnf_ti"n~ Estimated 

Fuel Name: RA-3 (ARGENTINA) 1Fuel decay start date: 1987 Canister usage: 
SNFID#: 636 Estimates as of: 2010 18"x10' 

Fuel Units & Oeser: 207 ~ 19 CURVED PLATES Template: ATR (Ughl Water, Alum" 60 to 100%, U) 8.63 
Heavy Metal Mass: BO["'37.84k9 ; EO["'30.14k9 "Template Bumup(MWd): 367.2 
ROD Storage Site: SRS Template BOL Heavy Metal Mass (MT): 0.00116689 

Template Decay Time" 20 years 
D. Estimates m x, Xb b Y, Yb Gamma SourCes 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonslsec 

Radionuclide Templale Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac~227 6.6313E~10 7,292.428 14,584.856 O.ooETOO 4.84E~06 9.67E-06 AV9. MeV 
Am-241 2.0060E-Q3 7,292.428 14,584.856 O.ooETOO 1.46E+01 2.93E+01 0.0150 1.540E+15 
Am-242m 4.2429E-Q7 7,292.428 14,584.856 O.ooETOO 3.09E-03 6.19E-03 0.0250 3.201E+14 
Am-243 1.4899E~06 7,292.428 14,584.856 O.ooETOO 1.09E-02 2.17E~02 0.0375 2.792E+14 
C~14 5.7135E~09 7,292.428 14,584.856 O.OOETOO 4.17E-05 8.33E~05 0.0575 2.991E+14 
CI-36 1.3124E-32 7,292.428 14,584.856 O.ooETOO 9.57E-29 1.91E-28 0.0850 1.807E+14 
Cm-243 1.8443E~07 7,292.428 14,584.856 O.ooETOO 1.20E-03 2.40E-Q3 0.1250 1.223E+14 
Cm~244 2.9330E-05 7,292.428 14,584.856 O.OOETOO 2.14E-01 4.28E-01 0.2250 1.559E+14 
Co-50 5.3186E-Q6 7,292.428 14,584.856 O.ooETOO 3.88E~02 7.76E-02 0.3750 6.788E+13 
Cs-134 3.1563E-03 7,292.428 14,584.856 O.ooE+oo 2.30E+01 4.60E+01 0.5750 1.107E+15 
Cs-135 3.4477E-06 7,292.428 14,584.856 O.ooETOO 2.51E~02 5.03E-02 0.8500 1.872E+13 
Cs-137 2.0313ETOO 7,292.428 14,584.856 O.ooETOO l.48E+04 2.96E+04 1.2500 1.069E+13 
EU~154 2.4513E~02 7,292.428 14,584.856 O.ooETOO 1.79E+02 3.58E+02 1.7500 4.907E+11 
Eu-155 4.8175E-03 7,292.428 14,584.856 O.OOETOO 3.51E+01 7.03E+01 2.2500 4.305E+07 
Fe~55 1.2397E-04 7,292.428 14,584.856 O.OOETOO 9.04E-01 1.81ETOO 2.7500 2.433E+07 
H-3 4.5697E-Q3 7,292.428 14,584.856 O.ooETOO 3.33E+01 6.66E+01 3.5000 1.118E+OS 
1-129 7.5300E-Q7 7,292.428 14,584.856 O.ooETOO 5.49E-03 1.10E-02 5.0000 6.321E+03 
Kr-85 1.0850E~01 7,292.428 14,584.856 O.OOETOO 7.91E+02 1.58E+03 7.0000 6.979E+02 
Np~237 9.5561E-06 7,292.428 14,584.856 O.ooETOO 6.97E~02 1.39E-01 11.0000 7.822E+Ol 
Pa-231 2.0359E-09 7,292.428 14,584.856 O.ooETOO 1.48E-05 2.97E-05 
Pb-21 0 4.9728E-11 7,292.428 14,584.856 O.ooETOO 3.63E-07 7.25E-Q7 
Pm-147 4.8502E-02 7,292.428 14,584.856 O.ooETOO 3.54E+02 7.07E+02 
Pu-238 1.8254E-02 7,292.428 14,584.856 O.ooETOO 1.33E+02 2.66E+02 
Pu-239 4.2810E-Q4 7,292.428 14,584.856 O.ooETOO 3.12ETOO 6.24ETOO 
Pu-240 2.4388E-Q4 7,292.428 14,584.856 O.ooETOO 1.78ETOO 3.55ETOO 
Pu-241 3.3415E-Q2 7,292.428 14,584.856 O.OOETOO 2.44E+02 4.87E+02 
Pu-242 3.6329E-Q7 7,292.428 14,584.856 O.ooETOO 2.65E-03 5.30E-03 
Ra-226 2.2854E-10 7,292.428 14,584.856 O.ooETOO 1.67E-Q6 3.33E-06 
Ra-228 1.2426E-14 7,292.428 14,584.856 O.OOETOO 9.06E-11 1.81E-10 
Ru-106 6.3589E-06 7,292.428 14,584.856 O.ooETOO 4.84E-Q2 9.27E-02 
Se-79 1.2933E-05 7,292.428 14,584.856 O.ooETOO 9.43E-Q2 1.89E-Ql 
Sn·126 1.1574E-05 7,292.428 14,584.856 O.ooETOO 8.44E-02 1.69E-01 
Sr-90 1.9248ETOO 7,292.428 14,584.856 O.ooETOO l.40E+04 2.81E+04 
Tc-99 4.2239E-Q4 7,292.428 14,584.856 O.ooETOO 3.08ETOO 6.16ETOO 
Th-229 5.0953E-12 7,292.428 14,584.856 O.ooETOO 3.72E-Q8 7.43E-oB 
Th-230 4.1885E-08 7,292.428 14,584.856 O.ooETOO 3.05E-Q4 6.11E-Q4 
Th-232 1.9270E-14 7,292.428 14,584.856 O.ooETOO 1.41E-10 2.81E-10 
TI-208 4.6024E-08 7,292.428 14,584.856 O.ooETOO 3.36E-04 6.71E-Q4 
U-232 1.2582E-Q7 7,292.428 14,584.856 O.ooETOO 9.18E-04 l.84E-Q3 Them1a1 Power 
U-233 2.5825E-09 7,292.428 14,584.856 O.ooETOO 1.88E-05 3.77E-Q5 Nominal Heat Bounding 
U-234 1.8450E-Q4 7,292.428 14,584.856 O.OOETOO 1.35ETOO 2.69ETOO Output Heat Output 
U-235 -2.7235E-Q6 7,292.428 0.000 7.36E-02 5.37E-02 7.36E-02 /Wattsl /Wattsi 
U-236 1.5493E-Q5 7,292.428 14,584.856 O.ooETOO 1.13E-01 2.26E-Q1 1.74E+02 3.48E+02 
U-238 -4.2851 E-09 7,292.428 0.000 1.27E-Q3 1.24E-Q3 1.27E-Q3 Total Total 
Y-90 1.9254ETOO 7,292.428 14,584.856 O.ooETOO 1.40E+04 2.81E+04 
Other RadionucrKles 1.41E+04 2.82E+04 
III. T<mJPIate.~·~ry••1JI'IQI _C~· 
Template Selection Summary 

From SFD IJsed Basis for Parameter Differences: 
Reactor Moderator: UGHTWATER LIGHT WATER 

Fuel Cladding: ALUM ALUM 
BOL HM Constltuenlll: U-ALX U 

BOL enrichment %: 89.97773401 60 to 100 

Bumup Summary (MWd) Basis for bumuD used in estima1e: 
FromSFD Estimated 

Nomlnal:1 7,292.428 Nominal bumup caJculated from the heavy metal mass destroyed. 
Bounding: 14,584.856 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumup Multiplier Given BumUJ) Estimated EOL HMfGlven EOL HM 

Nomlnel:1 0.61 I 1.011 
Bounding: 1.22 ,

Reaetor shutdown, core removal, storage, shipping or other date confnmlng that IrradiatIOn ceased for fuel.
 

2Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass 10 get specific bumup values (MWdlMT).
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Fuel Radionuclide Inventory Worksheet 

1. Fuel end Template fufol'Dllllioa Estimated 
Fuel Name: RECH-l (CHilE) 1Fuel decay start date: 1999 Canister usage: 

SNF 10 II: 70B Estimates as of: 2010 18"x10' 
Fuel Unl1s & Oeser: 58 - MTR TYPE Template: ATR (Light Water. Alum.. 60 to 100%. U) 2.42 
Heavy Me1a1 Maso: BO~11.B7kg ; EO~B.ookg 'Template Bumup(MWd): 367.2 
ROD S10rage SlID: SRS Template BOl Heavy Melal Mass (MT): 0.00116689 

Template Decay Time : 10 years 

n. Estimates m x. x. b Y. y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy PI,otonsisec 
Radionuclide Template Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 2.8404E-l0 3.669.132 7,338.264 O.ooE-tOO 1.04E-06 2.OSE-06 Avg. MeV 
Am-241 1.4935E-G3 3,669.132 7.338.264 O.ooE-tOO 5.48E+OO 1.10E+01 0.0150 9.980E+14 
Am-242m 4.4390E-07 3.669.132 7.338.264 O.ooE+OO 1.63E-03 3.26E-03 0.0250 2.100E+14 
Am-243 1.4913E-06 3.669.132 7.338.264 O.ooE+OO 5.47E-G3 1.09E-02 0.0375 1.831E+14 
C-14 5.7217E-09 3.669.132 7.338.264 O.OOE+OO 2.10E-OS 4.20E-OS 0.0575 1.934E+14 
CI-36 1.3124E-32 3.669.132 7.338.264 o.-ooE+OO 4.82E-29 9.63E-29 0.0850 1.177E+14 
Cm-243 2.0967E-G7 3,669.132 7.338.264 O.ooE-tOO 7.69E-04 1.54E-G3 0.1250 B.233E+13 
Cm-244 4.3001E-G5 3.669.132 7,338.264 O.ooE+OO 1.58E-01 3.16E-Ol 0.2250 1.011E+14 
Co-OO 1.9798E-05 3,669.132 7.338.264 O.OOE+OO 7.26E-02 1.45E-G1 0.3750 4.530E+13 
Cs-134 9.0795E-G2 3,669.132 7,338.264 O.ooE+OO 3.33E+02 6.66E+02 0.5750 7.354E+14 
Cs-135 3.4477E-06 3.669.132 7,338.264 O.ooE+OO 1.27E-02 2.53E-G2 0.B5OO 3.587E+13 
Cs-137 2.5588E+OO 3.669.132 7,338.264 O.ooE-tOO ~.39E+03 l.88E+04 1.2500 1.168E+13 
Eu-154 5.4647E-02 3.669.132 7.338.264 O.ooE-tOO 2.01E+02 4.02E+02 1.7500 4.263E+11 
Eu-155 1.9469E-02 3.669.132 7.338.264 O.ooE-tOO 7.14E+01 1.43E+02 2.2500 2.B19E+l0 
Fe-55 1.7797E-03 3.669.132 7,338.264 O.ooE+OO 6.53E+OO 1.31E+01 2.7500 3.933E+08 
H-3 8.0065E-03 3.669.132 7.338.264 O.ooE-tOO 2.94E+01 5.88E+01 3.5000 4.684E+07 
1-129 7.5300E-G7 3.669.132 7.338.264 O.ooE-tOO 2.76E-G3 5.53E-G3 5.0000 3.B91E+03 
Kr-85 2.0705E-G1 3.669.132 7.338.264 O.ooE-tOO 7.60E+02 1.52E+03 7.0000 4.324E+02 
Np-237 9.5507E-oG 3,669.132 7.338.264 O.ooE+OO 3.50E-G2 7.01E-02 11.0000 4.864E+01 
Pa-231 1.2740E-G9 3,669.132 7.338.264 O.ooE+OO 4.67E-oG 9.35E-06 
Pb-21 0 1.1838E-l1 3,669.132 7,338.264 O.ooE+OO 4.34E-OS 8.69E-oB 
Pm-147 6.7974E-Gl 3,669.132 7.338.264 O.OOE+OO 2.49E+03 4.99E+03 
Pu-238 1.9755E-02 3.669.132 7,338.264 O.ooE+OO 7.25E+Ol 1.45E+02 
Pu-239 4.2838E-04 3.669.132 7,338.264 O.ooE+OO 1.57E+OO 3.14E+OO 
Pu-240 2.4390E-G4 3.669.132 7.338264 O.ooE-tOO 8.95E-Ol 1.79E-tOO 
Pu-241 5.4058E-02 3.669.132 7.338.264 O.ooE-tOO 1.98E+02 3.97E+02 
Pu-242 3.6329E-07 3.669.132 7.338.264 O.ooE-tOO 1.33E-03 2.67E-03 
Ra-226 8.3742E-l1 3.669.132 7.338.264 O.ooE+OO 3.07E-G7 6.15E-G7 
Ra-228 5.7734E-15 3.669.132 7.338.264 O.ooE+OO 2.12E-11 4.24E-ll 
Ru-l06 6.1356E-G3 3.669.132 7.338.264 O.ooE-tOO 2.25E+Ol 4.50E+01 
50079 1.2936E-05 3.669.132 7.338.264 O.ooE+OO 4'75E-G2 9.49E-G2 
8n-126 1.1574E-OS 3,669.132 7.338.264 O.OOE+OO 4.25E-G2 8.49E-G2 
Sr-90 2.4417E+OO 3,669.132 7.338.264 O.ooE+OO 8.96E+03 1.79E+04 
Tc-99 4.2239E-04 3.669.132 7.338.264 O.ooE+OO 1.55E+OO 3.10E+OO 
Th-229 2.8568E-12 3.669.132 7.338.264 O.ooE+OO 1.OSE-OS 2.10E-oB 
Th-230 2.5310E-OS 3.669.132 7.338.264 O.OOE+OO 9.29E-05 l.66E-G4 
Th-232 1.1631E-14 3.669.132 7.338.264 O.OOE+OO 4.27E-ll 8.54E-ll 
TI-208 4.67OSE-oB 3.669.132 7.338.264 O.ooE+OO 1.71E-04 3.43E-G4 
U-232 1.3151E-G7 3.669.132 7.338.264 O.OOE+OO 4.83E-G4 9.65E-G4 Thermal Power 
U-233 2.1850E-09 3.669.132 7.338.264 O.ooE+OO 7.94E-oG 1.59E-GS Nominal Heat Bounding 
U-234 1.8399E-G4 3.669.132 7.338.264 O.ooE+OO 6.75E-Gl 1.35E+OO Output Heat Output 
U-235 -2.7235E-oG 3.669.132 0.000 2.OSE-02 1.OSE-02 2.05E-G2 /Watts\ /Wattsi 
U-236 1.5493E-OS 3.669.132 7.338.264 O.ooE+OO 5.88E-G2 1.14E-Gl 1.16E+02 2.32E+02 
U-238 -4.2851 E-G9 3.669.132 0.000 7.98E-G4 7.83E-G4 7.98E-G4 Total Total 
Y-90 2.4423E+OO 3.669.132 7.338.264 O.ooE+OO 8.96E+03 1.79E+04 
Other Radionuclides 9.12E+03 1.82E+04 
m. Template Selection Summary,. .8ndPlle<l<& 
Template selection Summary 

FromSFD U_ Basis for Parametar Differences: 
Reactor_: UGHTWATER UGHTWATER 

Fuel Cladding: ALUM ALUM 
BOl HM Constituents: lJ-ALX U 

SOL Enrichment lfc: 79.9939132 60 to 100 

Burnup Summary (MWd) Basis for burnuD used in estimaJe: 
FromSFO Estimated 

Nominal: 3.669.132 Nominal bumup calculated from ltle heavy metal mass destroyed. 
Bounding: 7.338.264 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Sumupl
BumuD MultiDiIer Given Bumup Eolim.ted EOl HMiGiven EOl HM 

Nomln.I:1 0.9B I 1.031 
Bounding: 1.96 ,

Reactor shutdown, core removal. storage, shlp~ng or other date confmmng that Irradiation ceased fOT fuel. 

~otal bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd-'MT). 
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Fuel Radionuclide Inventory Worksheet 

J. Fuel lind Temp\Ilt~ J.nf<>mIati.", Estimated 
Fuel Name: RERTR MINIPtATES 'Fuel decay start date: 1980 Canister usage: 

SNF 10 #: 1090 Estimates as of: 2010 HIC 
Fuel Units & Oeser: 50  CANISTER OF SCRAP Template: ATR (Ught Water. Alum., 60 to 100'%, U) 1.00 
Heavy Metal Ma.s: BOl: ; EOl:.35k9 'Template Bumup(MWd): 367.2 
ROD Storage Site: INEEL Templ_ BOl Heavy Metal Mass (MT): 0.00116689 

Template Decay Time' 25 years 
U. Estimates m x. x. b y. y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel BOUnding Fuel Energy Photons/sec 

Radionuclide Templata Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 1.1465E-09 77.785 155.569 O.ooE-tOO	 8.92E-08 1.78E-07 Avg.MeV 
Am-241 2.3056E-03 77.785 155.569 O.ooE-tOO	 1.79E-Dl 3.59E-Ol 0.0150 1.456E+13 
Am-242m 4.1476E-D7 77.785 155.569 O.ooE-tOO	 3.23E-05 6.45E-D5 0.0250 3.024E+12 
Am-243 1.4894E-D6 77.785 155.569 O.ooE-tOO	 1.16E-D4 2.32E-04 0.0375 2.634E+12 
C-14 5.7108E-09 77.785 155.569 O.ooE-tOO	 4.44E-07 8.88E-07 0.0575 2.828E+12 
CI-36 1.3124E-32 77.785 155.569 O.ooE-tOO	 1.02E-30 2.04E-30 0.0850 1.706E+12 
Cm-243 1.4562E-D7 77.785 155.569 O.ooE-tOO	 1.13E-05 2.27E-D5 0.1250 1.143E+12 
Cm-244 2.4221E-05 77.785 155.569 O.ooE-tOO	 1.88E-03 3.77E-03 0.2250 1.473E+12 
Co-6O 2.7560E-OB 77.785 155.569 O.ooE-tOO	 2.14E-04 4.29E-D4 0.3750 6.404E+11 
Cs-l34 5.8851E-D4 77.785 155.569 O.ooE-tOO	 4.58E-02 9.16E-02 0.5750 1.050E+13 
Cs-l35 3.4477E-OB 77.785 155.569 O.ooE-tOO	 2.68E-D4 5.36E-04 0.8500 1.513E+11 
Cs-137 1.6099E-tOO 77.785 155.569 O.ooE-tOO	 1.41E+02 2.82E+02 1.2500 8.415E+l0 
EU-154 1.6386E-02 77.785 155.569 O.ooE-tOO	 1.27E-tOO 2.55E-tOO 1.7500 4.158E+09 
Eu-155 2.3957E-03 77.785 155.569 O.ooE-tOO	 1.88E-Dl 3.73E-Ol 2.2500 2.964E+05 
Fe-55 3.2707E-05 77.785 155.569 O.ooE-tOO	 2.54E-03 5.09E-D3 2.7500 2.426E+05 
H-3 3.4504E-03 77.785 155.569 O.ooE-tOO	 2.68E-Ol 5.37E-Ol 3.5000 1.831E+02 
1-129 7.53OOE-07 77.785 155.569 O.ooE-tOO	 5.86E-05 1.17E-04 5.0000 6.158E+Ol 
Kr-85 7.8540E-02 77.785 155.569 O.ooE-tOO	 6.11E-tOO 1.22E+Ol 7.0000 6.nSE+OO 
Np-237 9.5615E-D6 77.785 155.569 O.ooE-tOO	 7.44E-04 1.49E-03 11.0000 7.581E-Ol 
Pa-231 2.7968E-09 77.785 155.569 O.ooE-tOO	 2.18E-07 4.35E-D7 
PI>-21 0 1.2612E-l0 77.785 155.569 O.ooE-tOO	 9.81E-D9 1.96E-08 
Pm-147 1.2952E-02 77.785 155.569 O.ooE-tOO	 1.01 E-tOO 2.01 E-tOO 
Pu-238 1.7549E-D2 77.785 155.569 O.ooE-tOO	 1.37E-tOO 2.73E-tOO 
Pu-239 4.2810E-04 77.785 155.569 O.ooE-tOO	 3.33E-D2 6.68E-02 
Pu-240 2.4357E-04 77.785 155.569 O.ooE-tOO	 1.89E-02 3.79E-D2 
Pu-241 2.6277E-D2 77.785 155.569 O.ooE-tOO	 2.04E-tOO 4.09E-tOO 
Pu-242 3.6329E-07 77.785 155.569 O.ooE-tOO	 2.83E-OS 5.65E-OS 
Ra-226 4.4444E-l0 77.785 155.569 O.ooE-tOO	 3.46E-oB 6.91E-08 
Ra-228 1.9714E-14 77.785 155.569 O.ooE-tOO	 1.53E-12 3.07E-12 
Ru-1OB 2.0477E-D7 77.785 155.569 O.ooE-tOO	 1.59E-D5 3.19E-05 
Se-79 1.2933E-D5 77.785 155.569 O.ooE-tOO	 1.01E-D3 2.01E-03 
Sn-126 1.1574E-D5 77.785 155.569 O.ooE-tOO	 9.ooE-04 1.80E-03 
Sr-90 1.7092E-tOO 77.785 155.569 O.ooE-tOO	 1.33E+02 2.66E+02 
Te-99 4.2239E-04 77.785 155.569 O.OOE+OO	 3.29E-02 6.57E-D2 
Th-229 7.7260E-12 77.785 155.569 O.ooE-tOO	 6.01E-l0 1.20E-09 
Th-230 5.8497E-oB 77.785 155.569 O.ooE-tOO	 4.55E-OB 9.10E-06 
Th-232 2.6906E-14 77.785 155.569 O.ooE-tOO	 2.09E-12 4.19E-12 
TI-208 4.4336E-08 77.785 155.569 O.ooE-tOO	 3.45E-OB 6.90E-D6 
U-232 1.2037E-07 77.785 155.569 O.ooE-tOO	 9.36E-OB 1.87E-OS Thermal Power 
U-233 3.oo11E-09 77.785 155.569 O.ooE-tOO	 2.33E-D7 4.67E-D7 Nominal Heat Bounding 
U-234 1.8497E-04 77.785 155.569 O.ooE-tOO	 1.44E-02 2.88E-D2 Output Heat Output 
U-235 -2.7235E-OB 77.785 0.000 8.60E-04 6.48E-D4 8.60E-D4 /Wattsl /Wattsl 
U-236 1.5493E-D5 77.785 155.569 O.ooE-tOO	 1.21E-03 2.41E-D3 1.65E+OO 3.29E+OO 
U-238 -4.2851E-D9 77.785 0.000 8.70E-D6 8.37E-D6 8.70E-OB Total Total 
V-90 1.7094E-tOO 77.785 155.569	 O.ooE-tOO 1.33E+02 2.66E+02 
Other Radionuelides 1.34E+02 2.68E+02 

.; ,lQ.T~moIate~~""••UJ:'QIl sllCle". 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: UGHTWATER LIGHT WATER This Template was used for the following reasons: 

Fuel Cladding: ALUM ALUM Th~ fuel matches on all parametelS except enrichment (unknown). 
SOL HM ConstItuenta: U METAL U 

BOL enrichment Ok: 60 to 100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFO Estimated 

Nomlnal:1 I 77.785 Nominal bumup taken from SFD and converted to MWd using 8Ol.=.432kg 
Boundlng:1 I 155.569 Bounding bumup assumed to be rwice nonilal bumup. 

Checks 

Estimated Bumupl 
BumuD Mu1tiD11er Given Bumup Estimated EOl HMlGlven EOl HM 

Nominal: 0.57 I 0.991 
Bounding: 1.14 , 

Reactor shutdown, core removal, storage, shiPPIng or other date conflnnlOg that Irradiation ceased for fuel.
 

2Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to gel specific bumup values (MWdlMT).
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Fuel Radionuclide Inventory Worksheet 

I. Fuel and Template (pf(>nnation Estimated 
Fuel Na"",: RESIDUE FAILED PBF RODS ':=ue: $cay start date: 1985 Canister usage: 

SNFID#: 381 Estimates as of: 2010 HIC 
Fuel Units & Oeser: 1 - DEBRIS Template: Pathfinder (Ught Water. SST. 60 to 1()(Y}o, U) 1.00
 

Heavy Metal Mass: BOL: ; EOl=1.11k9 'Template Bumup(MWd): 6.01
 

ROD Storage SI"': INEEL Template BOL Heavy Metal Mass (MT): 0.00012882 
Template Decay Time" 25 years 

n. EstImates m x. x. b y. y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy prn.tonslsee 
Radionuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 1.3562E-08 1,047.614 1,047.614 O.ooE+OO 1.42E-Q5 1.42E-05 Avg. MeV 
Am-241 1.0168E-04 1,047.614 1,047.614 O.OOE+OO 1.07E-Ql 1.07E-Ol 0.0150 9.968E+13 
Am-242m 8.9052E-09 1,047.614 1,047.614 O.OOE+OO 9.33E-Q6 9.33E-Q6 0.0250 2.071E+13 
Am-243 9.8602E-l0 1,047.614 1,047.614 O.OOE+OO 1.03E-OB 1.03E-Q6 0.0375 1.788E+13 
C-14 2.3045E-04 1,047.614 1,047.614 O.OOE+OO 2.41E-Ol 2.41E-Ol 0.0575 1.929E+13 
CI-36 1.2261E-OB 1,047.614 1,047.614 O.OOE+OO 1.28E-03 1.28E-03 0.0850 1.166E+13 
Cm-243 3.1730E-l0 1,047.614 1,047.614 O.ooE+OO 3.32E-Q7 3.32E-Q7 0.1250 7.576E+12 
Cm-244 3.3977E-09 1,047.614 1,047.614 O.ooE+OO 3.56E-Q6 3.56E-Q6 0.2250 1.001E+13 
Co-SO 2.6373E-Ql 1,047.614 1,047.614 O.ooE+OO 2.76E+02 2.76E+02 0.3750 4.368E+12 
Cs-l34 8.7072E-Q5 1,047.614 1,047.614 O.ooE+OO 9.12E-02 9.12E-02 0.5750 7.133E+13 
Cs-l35 3.0316E-05 1,047.614 1,047.614 O.OOE+OO 3.18E-02 3.18E-02 0.8500 7.438E+11 
Cs-137 1.8286E+OO 1,047.614 1,047.614 O.OOE+OO 1.92E+03 1.92E+03 1.2500 2.072E+13 
Eu-154 1.4982E-Q3 1,047.614 1,047_614 O.OOE+OO 1.57E+OO 1.57E+OO 1.7500 1.917E+10 
Eu-155 2.8236E-Q3 1,047.614 1,047.614 O.OOE+OO 2.86E+OO 2.96E+OO 2.2500 1.104E+08 
Fe-55 1.7687E-Q2 1,047.614 1,047.614 O.ooE+OO 1.85E+Ol 1.85E+Ol 2.7500 1.215E+06 
H-3 4.4043E-Q3 1,047.614 1,047.614 O.ooE+OO 4.61E+OO 4.61E+OO 3.5000 2.566E+02 
1-129 7.3195E-07 1,047.614 1,047.614 O.ooE+OO 7.67E-04 7.67E-Q4 5.ססOO 2.599E+Ol 
Kr-85 7.8769E-02 1,047.614 1,047.614 O.ooE+OO 8.25E+Ol 8.25E+Ol 7.ססOO 2.869E+OO 
Np-237 1.1484E-OB 1,047.614 1,047.614 O.OOE+OO 1.20E-03 1.20E-Q3 11.ססOO 3.220E-Ql 
Pa-231 3.2396E-Q8 1,047.614 1,047.614 O.OOE+OO 3.39E-Q5 3.39E-Q5 
Pb-21 0 2.4409E-13 1,047.614 1,047.614 O.OOE+OO 2.56E-l0 2.56E-l0 
Pm-147 1.6331E-Q2 1,047.614 1,047.614 O.oOE+OO 1.71E+Ol 1.71E+Ol 
Pu-238 3.1947E-Q4 1,047.614 1,047.614 O.OOE+OO 3.35E-Ql 3.35E-Ol 
Pu-239 6.6789E-Q4 1,047.614 1,047.614 O.ooE+OO 7.00E-Ol 7.ooE-OI 
Pu-240 8.6922E-Q5 1,047.614 1,047.614 O.ooE+OO 9.11E-02 9.11E-Q2 
Pu-241 1.1567E-03 1,047.614 1,047.614 O.oOE+OO 1.21E+OO 1.21E+OO 
Pu-242 1.9717E-Q9 1,047.614 1,047.614 O.OOE+OO 2.07E-Q6 2.07E-Q6 
Ra-226 8.6190E-13 1,047.614 1,047.614 O.OOE+OO 9.03E-l0 9.03E-l0 

Ra-228 8.1498E-12 1,047.614 1,047.614 O.ooE+OO 8.54E-Q9 8.54E-Q9 
Ru-1OB 1.7770E-Q7 1,047.614 1,047.614 O.OOE+OO 1.86E-Q4 1.86E-04 
S9079 1.3225E-05 1,047.614 1,047.614 O.OOE+OO 1.39E-Q2 1.39E-02 
Sn-126 1.1493E-Q5 1,047.614 1,047.614 O.ooE+OO 1.20E-Q2 1.20E-02 
Sr-90 1.7321E+OO 1,047.614 1,047.614 O.ooE+OO 1.81E+03 1.81E+03 
Te-99 4.6856E-Q4 1.047.614 1,047.614 O.ooE+OO 4.89E-Ol 4.89E-Ol 
Th-229 1.0110E-ll 1,047.614 1,047.614 O.ooE+OO I.OBE-Q8 I.OBE-Q8 
Th-230 1.1486E-l0 1,047.614 1,047_614 O.ooE+OO 1.20E-Q7 1.20E-Q7 
Th-232 8.3245E-12 1.047.614 1,047.614 O.ooE+OO 8.72E-Q9 8.72E-Q9 
TI-208 2.3860E-Q8 1,047.614 1,047_614 O.OOE+OO 2.50E-Q5 2.50E-Q5 
U-232 6.4576E-Q8 1,047.614 1,047.614 O.ooE+OO 6.77E-Q5 6.77E-Q5 Thermal Power 
U-233 3.1082E-Q9 1,047.614 1,047.614 O.ooE+OO 3.26E-Q6 3.26E-Q6 Nominal Heat Bounding 
U-234 3.7587E-Q7 1,047.614 1,047.614 O.ooE+OO 3.94E-Q4 3.94E-Q4 OutPut Heat OutPut 
U-235 -2.7761 E-OB 1,047.614 0.000 4.48E-03 1.57E-03 4.48E-Q3 /Watts) /Wattsi 
U-236 1.6190E-Q5 1,047.614 1,047.614 O.OOE+OO 1.70E-Q2 1.70E-Q2 2.60E+Ol 2.60E+Ol 
U-238 -2.8547E-Q9 1,047.614 0.000 4.84E-Q5 4.54E-05 4.84E-Q5 Total Total 
Y-90 1.7321E+OO 1,047.614 1,047.614 O.ooE+OO 1.81E+03 1.81E+03 
Other Radionuelides 2.13E+03 2.13E+03 
m. TemnlstflSeledioo Sumnlary,~p~.lInd~ 
Template selection Summary 

FromSFD Used Basis for Parameter Differences:
 
Reactor Moderater: UGHTWATER UGHTWATER This Template was used tor the following reasons:
 

Fuel Cladding: SST SST This fuel matc:tles on all parameters except enric:tlment (unknown).
 
BOL HM Constlluenls: U02 U 

BOl Enrichment '%: 60 to 100 

Bumup Summary (MWd)' Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnd: 1,047.614 Nominal bumup set equal 10 bounding bumup.
Boundlng:1 I 1,047.614 !Bounding bumup estimated by assuming BOL heavy metal mass was twice EOL 

Checks
 

EstImated Bumupl
 
Bumup Multiplier
 Given Bumup
 Estimated EOL HMlGlven EOL HM 

Nomlnal:
 10.12
 I 1.021 
Bounding:
 10.12
 

1Reactor shutdown, core removal, storage, shlppUlg or other date conflmung that Irradiation ceased for fuel. 

2Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to gel specific bumup values (MWdIMT). 
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Fuel Radionuclide Inventory Worksheet 
I. FueJand TelDPlale Wormatiem Estimated 

Fuel Name: RHF (FRANCE) 'Fuel decay start date: 1989 Canister usage: 
SNFID#: 179 Estimates as of: 2010 18"xl0' 

Fuel Units & Oeser: 4 - 2 CONCENTRIC TUBES Template: ATR (Ught Water, Alum., 60 to 100%, U) 0.67 _vy Metal Mass: BOl=36.90k9 ; EOl=25.51k9 'Template Bumup(MWd): 367.2 
ROD Storage SIte: SRS Template BOL _vy Metal Mass (MT): 0.00116689 

Template Decay Tima' 20 years 

n.Estimates m x" x. b y" y. Gamma Sources 
Photon Total 

CilMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 6.6313E-l0 10,786.551 21,573.102 O.ooE+OO 7.15E-OG 1.43E-Q5 Avg. MeV 
Am-241 2.0060E-03 10,786.551 21,573.102 O.ooE+OO 2.16E+01 4.33E+Ol 0.0150 2.277E+15 
Am-242m 4.2429E-Q7 10,786.551 21,573.102 O.ooE+OO 4.58E-03 9.15E-03 0.0250 4.735E+14 
Am-243 1.4899E-OG 10,786.551 21,573.102 O.ooE+OO 1.61E-02 3.21E-02 0.0375 4.130E+14 
C-14 5.7135E-Q9 10,786.551 21,573.102 O.ooE+OO 6.16E-05 1.23E-04 0.0575 4.424E+14 
CI-36 1.3124E-32 10,786.551 21,573.102 O.ooE+OO 1.42E-28 2.83E-28 0.0850 2.673E+14 
Cm-243 1.6443E-07 10,786.551 21,573.102 O.ooE+OO 1.77E-03 3.55E-Q3 0.1250 1.809E+14 
Cm-244 2.9330E-Q5 10,786.551 21,573.102 O.ooE+OO 3.16E-Ol 6.33E-Ol 0.2250 2.307E+14 
Co-GO 5.3186E-OG 10,786.551 21,573.102 O.ooE+OO 5.74E-02 1.15E-Ol 0.3750 1.004E+14 
Cs-l34 3.1563E-03 10,786.551 21,573.102 O.ooE+OO 3.40E+Ol 6.81E+Ol 0.5750 1.638E+15 
Cs-135 3.4477E-Q6 10,786.551 21,573.102 O.ooE+OO 3.72E-02 7.44E-02 0.8500 2.769E+13 
Cs-137 2.0313E+OO 10,786.551 21,573.102 O.ooE+OO 2.19E+04 4.38E+04 1.2500 1.581E+13 
Eu-154 2.4513E-02 10,786.551 21,573.102 O.ooE+OO 2.64E+02 5.29E+02 1.7500 7.258E+11 
Eu-155 4.8175E-Q3 10,786.551 21,573.102 O.ooE+OO 5.20E+Ol 1.04E+02 2.2500 6.368E+07 
Fe-55 1.2397E-Q4 10,786.551 21,573.102 O.ooE+OO 1.34E+OO 2.67E+OO 2.7500 3.599E+07 
H-3 4.5697E-03 10,786.551 21,573.102 O.ooE+OO 4.93E+Ol 9.86E+Ol 3.5000 1.654E+05 
1-129 7.5300E-07 10,786.551 21,573.102 O.ooE+OO 8.12E-03 1.62E-02 5.ססOO 9.346E+03 
Kr-85 1.0850E-Ql 10,786.551 21,573.102 O.ooE+OO 1.17E+03 2.34E+03 7.ססOO 1.032E+03 
Np-237 9.5561E-Q6 10,786.551 21,573.102 O.ooE+OO 1.03E-Ol 2.OGE-Ol 11.ססOO 1.157E+02 
Pa-231 2.0359E-09 10,786.551 21,573.102 O.ooE+OO 220E-05 4.39E-05 
Pb-210 4.9728E-ll 10,786.551 21,573.102 O.ooE+OO 5.36E-07 1.07E-OG 
Pm-147 4.8502E-02 10,786.551 21,573.102 O.ooE+OO 5.23E+02 1.05E+03 
Pu-238 1.8254E-Q2 10,786.551 21,573.102 O.ooE+OO 1.97E+02 3.94E+02 
pu-239 4.2810E-Q4 10,786.551 21,573.102 O.ooE+OO 4.62E+OO 9.24E+OO 
Pu-240 2.4368E-04 10,786.551 21,573.102 O.ooE+OO 2.83E+00 5.26E+OO 
Pu-241 3.3415E-02 10,786.551 21,573.102 O.ooE+OO 3.GOE+02· 7.21E+02 
Pu-242 3.6329E-07 10,786.551 21,573.102 O.ooE+OO 3.92E-03 7.84E-Q3 
Aa-226 2_2854E-l0 10,786.551 21,573.102 O.ooE+OO 2.47E-OG 4.93E-OG 
Aa-228 1.2426E-14 10,786.551 21,573.102 O.ooE+OO 1.34E-l0 2.68E-l0 
AU-lOG 6.3569E-Q6 10,786.551 21,573.102 O.ooE+OO 6.86E-02 1.37E-Ql 
5e-79 1.2933E-05 10,786.551 21,573.102 O.ooE+OO 1.40E-Ol 2.79E-Ol 
5n-126 1.1574E-Q5 10,786.551 21,573.102 O.ooE+OO 1.25E-Ol 2.50E-Ol 
5r-90 1.9248E+OO 10,786.551 21,573.102 O.ooE+OO 2.08E+04 4.15E+04 
Tc-99 4.2239E-Q4 10,786.551 21,573.102 O.ooE+OO 4.56E+OO 9.11E+OO 
Th-229 5.0953E-12 10,786.551 21,573.102 O.ooE+OO 5.50E-08 1.10E-Q7 
Th-230 4.1685E-08 10,786.551 21,573.102 O.ooE+OO 4.52E-Q4 9.04E-Q4 
Th-232 1.9270E-14 10,786.551 21,573.102 O.ooE+OO 2.08E-l0 4.16E-l0 
TI-208 4.G024E-Q6 10,786.551 21,573.102 O.ooE+OO 4.96E-04 9.93E-04 
U-232 1.2582E-Q7 10,786.551 21,573.102 O.ooE+OO 1.36E-03 2.71E-03 Thermal Power 
U-233 2.5825E-Q9 10,786.551 21,573.102 O.ooE+OO 2.79E-Q5 5.57E-Q5 Nominal Heat Bounding 
U-234 1.8450E-Q4 10,786.551 21,573.102 O.ooE+OO 1.99E+OO 3.98E+OO Output Heat Output 
U-235 -2.7235E-Q6 10,786.551 0.000 7.41E-02 4.48E-Q2 7.41E-02 (Watts) (Watts) 
U-236 1.5493E-05 10,786.551 21,573.102 O.ooE+OO 1.67E-Ol 3.34E-Ql 2.57E+02 5.14E+02 
U-238 -4.2851 E-09 10,786.551 0.000 8.72E-Q4 8.26E-04 8.72E-Q4 Total Total 
V-90 1.9254E+OO 10,786.551 21,573.102 O.ooE+OO 2.08E+04 4.15E+04 
Other Aadionuclides 2.09E+04 4.17E+04 

m.l'emoIa"'~~rv... andC~ 
Template Selection Summary 

FromSFD u- Basis for Parameter Differences: 
R_ Moderator: UGHTWATER UGHTWATER 

Fuel Cladding: ALUM ALUM 
BOl HM Constituents: U-ALX U 

BOl Enrtc:hment ,,-= 92.97018459 60 to 100 

Burnup Summary (MWd) Basis for bumup used in estimate: 
FromSFD I Estimated 

Nomlnal:1 I 10.786.551 Nominal bumup calaJlated from the heavy metal mass destroyed. 
Bounding: 21.573.102 Bounding bumup assumed to be twice nomilal bumup. 

Checks
 

Estimated Bumupl
 
Bumup Multiplier Given Bumup Estimated EOl HMlGlven EOL HM 

Nomlnal:1 0.93 I 1.031 
Bounding: 1.86 ,

Reactor shutdown. core removal. storage, shlpptng or other date confmmng that lnadiatlon ceased for fuel.
 

2Total bumup for all fuel associated Yt'ith this worksheet must be divided by BOl heavy metal mass to get specific bumup vaJues (MWdIMT).
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Fuel Radionuclide Inventory Worksheet 

1. Fuel and Template Information Estimated 
Fuel Name: RINSe 1Fuel decay start date: 2035 Canister usage: 

SNF ID 41: 181 Estimates as of: 2010 18"x10' 
Fuel Units & Desc:r: 44 - 18 FLAT PLATES Template: ATR (UghtWater, Alum.. 6010 l00'}o, U) 1.83 
Heavy Me1a1 Mass: B0l=61.12kg ; EOl=6O.46kg "remplate Bumup(MWd): 367.2 
ROD Storage Sito: SAS Template BOl Hoavy Metal Mass (MT): 0.00116689 

Template Decay Time' 5 years 
U. Estimates m x" Xb b y" Yb Gamma Sources 

Photon Total 
CilMWd From Nominal Sounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuelide Template Fuel Bumup (MWd)' Bumup(MWd)' (Ci) Invenlories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 1.4545E-10 620.866 1,241.732 O.ooE+OO 9.03E-Q8 1.81E-07 Avg.MeV 
Am-241 1.1190E-Q3 620.866 1,241.732 O.ooE+OO 6.95E-01 1.39E+OO 0.0150 2.396E+14 
Am-242m 4.5425E-07 620.866 1,241.732 O.ooE+oo 2.82E-04 5.64E-Q4 0.0250 5.161E+13 
Am-243 1.4921E-OB 620.866 1,241.732 O.ooE+OO 9.26E-04 1.85E-Q3 0.0375 4.763E+13 
C-14 5.7244E-09 620.866 1,241.732 O.ooE+OO 3.55E-OB 7.11E-OB 0.0575 4.683E+13 
CI-36 1.3124E-32 620.866 1,241.732 O.ooE+oo 8.15E-30 1.63E-29 0.0850 2.985E+13 
Cm-243 2.3676E-Q7 620.866 1,241.732 O.ooE+OO 1.47E-Q4 2.94E-04 0.1250 2.585E+13 
Cm-244 5.2042E·05 620.866 1,241.732 O.ooE+OO 3.23E-02 6.46E-02 0.2250 2.530E+13 
Co-50 3.8208E-OS 620.866 1,241.732 O.ooE+OO 2.37E-02 4.74E-Q2 0.3750 1.225E+13 
Cs-l34 4.8693E-Ol 620.866 1,241.732 O.ooE+OO 3.02E+02 6.05E+02 0.5750 1.682E+14 
Cs-135 3.4477E-OB 620.866 1,241.732 O.ooE+oo 2.14E-Q3 4.28E-Q3 0.8500 2.356E+13 
Cs-137 2.8731E+OO 620.866 1,241.732 O.ooE+OO 1.78E+03 3.57E+03 1.2500 4.383E+12 
Eu-l54 8.2OS3E-02 620.866 1,241.732 O.ooE+OO 5.09E+Ol 1.02E+02 1.7500 1.838E+l1 
Eu-155 3.9134E-02 620.866 1,241.732 O.ooE+OO 2.43E+Ol 4.86E+Ol 2.2500 3.856E+l1 
Fe-55 6.7429E-03 620.866 1,241.732 O.ooE+OO 4.19E+OO 8.37E+OO 2.7500 2.218E+09 
H-3 1.OS99E-Q2 620.866 1,241.732 O.ooE.too 6.58E+OO 1.32E+Ol 3.5000 2.461E+08 
1-129 7.5300E-Q7 620.866 1,241.732 O.ooE+OO 4.68E-Q4 9.35E-Q4 5.ססOO 7.734E+02 
Kr-85 2.8595E-Ol 620.866 1,241.732 O.ooE+OO 1.78E+02 3.55E+02 7.ססOO 8.637E+Ol 
Np-237 9.5479E-Q6 620.866 1,241.732 O.OOE+OO 5.93E-03 1.19E-Q2 11.ססOO 9.745E+OO 
Pa-231 8.9297E-l0 620.866 1,241.732 O.OOE+OO 5.54E-07 1.11E-Q6 
Pb-210 3.7509E-12 620.866 1,241.732 O.ooE+OO 2.34E-09 4.67E-09 
Pm-147 2.5452E+OO 620.866 1,241.732 O.OOE+OO 1.58E+03 3.16E+03 
Pu-238 2.OS50E-02 620.866 1,241.732 O.ooE+OO 1.28E+Ol 2.55E+Ol 
Pu-239 4.2838E-Q4 620.866 1,241.732 O.ooE+OO 2.66E-Ql 5.32E-Ql 
Pu-240 2.4401E-Q4 620.866 1,241.732 O.ooE+OO 1.51E-Ql 3.03E-Ql 
Pu-241 6.8764E-Q2 620.866 1,241.732 O.ooE+OO 4.27E+Ol 8.54E+01 
Pu-242 3.6329E-Q7 620.866 1,241.732 O.ooE+OO 2.26E-Q4 4.51E-Q4 
Ra-226 3.8045E-ll 620.866 1,241.732 O.ooE+OO 2.36E-Q8 4.72E-08 
Ra-228 2.9902E-15 620.866 1,241.732 O.ooE+OO 1.86E-12 3.71E-12 
Ru-1OB 1.9055E-Ql 620.866 1,241.732 O.ooE+OO 1.18E+02 2.37E+02 
Se-79 1.2936E-Q5 620.866 1,241.732 O.ooE+OO 8.03E-03 1.61E-Q2 
Sn-126 1.lS74E-OS 620.866 1,241.732 O.ooE+OO 7.19E'()3 1.44E-Q2 
Sr-90 2.75OSE+OO 620.866 1,241.732 O.ooE+OO 1.71E+03 3.42E+03 
Te-99 4.2239E-Q4 620.866 1,241.732 O.ooE+OO 2.62E-Ql 5.24E-Ql 
Th-229 1.8848E-12 620.866 1,241.732 O.ooE+OO 1.17E-09 2.34E-Q9 
Th-230 1.7042E-oB 620.866 1,241.732 O.ooE+OO 1.OBE-Q5 2.12E-OS 
Th-232 7.8132E-15 620.866 1,241.732 O.ooE+OO 4.85E-12 9.70E-12 
TI-208 4.4063E-oB 620.866 1,241.732 O.ooE+OO 2.74E-OS 5.47E-Q5 
U-232 1.3151E-07 620.866 1,241.732 O.OOE+OO 8.16E-QS 1.63E-04 Thermal Power 
U-233 1.9564E-09 620.866 1,241.732 O.ooE+OO 1.21E-Q6 2.43E-Q6 Nominal Heat Bounding 
U-234 1.6371E-Q4 620.866 1,241.732 O.OOE+OO 1.14E.()1 2.28E-Ql Output Heat Output 
U-235 -2.7235E-Q6 620.866 0.000 2.61E-Q2 2.44E-Q2 2.61E-Q2 /Walls) /Wansi 
U-236 1.5493E-Q5 620.866 1,241.732 O.ooE+OO 9.62E-Q3 1.92E-Q2 3.15E+01 6.30E+01 
U-238 -4.2851 E-Q9 620.866 0.000 1.85E-Q2 1.85E-Q2 1.85E-Q2 Total Total 
V-90 2.7505E+OO 620.866 1,241.732 O.ooE+OO 1.71E+03 3.42E+03 
Other Radionuelides 3.19E+03 6.39E+03 
Ill.Template SelectIon SUllIlillU'Y,BurnIlP~,·;!Jid ~ 
TemDlate Selection Summary 

From SFD Used Basis for Parameter Differences: 
Reaclor.. LIGHT WATER UGHTWATER This Template was used for the following reasons: 

Fuel Cladding: ALUM (6061) ALUM This fuel matches ATR Template on all but one parameter (enrichment) making ATR a reasonable 
BOl HM Constituent>: U3S12 U match. 

SOL Enrichment %: 19.7728395 60 to 100 

Bumup Summary (MWd)' Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnel:1 I 620.866 Nominat bumup calculated trom the heavy metal mass destroyed. 
Bounding:1 I 1,241.732 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumup Mullipl.... Given Bumup Eslimsted EOl HMlGlven EOl HM 

Nominol: 0.03 I 1.001 
Bounding:1 0.06 ,

Reactor shutdown, core removal. storage, shipping or other date confirming that Irradiation ceased for fuel. 

l!Tolai bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd'MT). 
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and TeDlPlalle W_ti9n Estimated 

Fuel Name: RINse 'Fuel decay start date: 1992 Canister usage: 
SNFID#: 180 Estimates as of: 2010 18"x10' 

Fuel Units & Oeser: 70 - 18 FLAT PLATES Template: ATR (Ught Water, Alum., 60 to l()()<l.o, U) 1.94 
Heavy Metal Mas.: BOl=9.37kg ; EOl=8.50kg 'Templale Bumup(MWd): 367.2 
ROD Storage Site: SRS Template BOL Heavy Metel Mass (MT): 0.00116689 

Template Decay Time' 15 years 
on. Estimates m x" x. b y" Y. Gamma Sources 

Photon Totel 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Invenlories(Ci) Invenlories(Ci) Group (bounding) 
Ae-227 4.5861E-l0 822.013 1,644.026 O.OOE+OO 3.77E-07 7.54E-Q7 Avg. MeV 
Am-241 1.7832E-Q3 822.013 1,644.026 O.OOE+OO 1.47E+OO 2.93E+OO 0.0150 1.961E+14 
Am-242m 4.3410E-Q7 822.013 1,644.026 O.OOE+OO 3.57E-04 7.14E-04 0.0250 4.090E+13 
Am-243 1.4907E-06 822.013 1,644.026 O.OOE+OO 1.23E-03 2.45E-03 0.0375 3.572E+13 
C-14 5.7162E-09 822.013 1,644.026 O.OOE+OO 4.70E-06 9.40E-06 0.0575 3.808E+13 
CI-36 1.3124E-32 822.013 1,644.026 O.OOE+OO 1.08E-29 2.16E-29 0.0850 2.307E+13 
Cm-243 1.8568E-07 822.013 1,644.026 O.OOE+OO 1.53E-04 3.05E-04 0.1250 1.S81E+13 
Cm-244 3.5512E-Q5 822.013 1,644.026 O.OOE+OO 2.92E-02 5.84E-02 0.2250 1.987E+13 
Co-60 1.0261E-Q5 822.013 1,644.026 O.OOE+OO 8.44E-03 1.69E-02 0.3750 8.705E+12 
Cs-l34 1.6931E-02 822.013 1,644.026 O.OOE+OO 1.39E+Ol 2.78E+Ol 0.5750 1.413E+14 
Cs-135 3.4477E-06 822.013 1,644.026 O.OOE+OO 2.83E-03 5.67E-Q3 0.8500 3.357E+12 
Cs-137 2.2800E+OO 822.013 1,644.026 O.OOE+OO 1.87E+03 3.75E+03 1.2500 1.696E+12 
EU-l54 3.6856E-02 822.013 1,644.026 O.OOE+OO 3.01E+Ol 6.03E+Ol 1.7500 7.106E+l0 
EU-155 9.6841E-03 822.013 1,644.026 O.OOE+OO 7.96E+OO 1.59E+Ol 2.2500 8.889E+07 
Fe-55 4.6977E-Q4 822.013 1,644.026 O.OOE+OO 3.86E-Ol 7.72E-Ol 2.7500 5.342E+06 
H-3 6.0485E-03 822.013 1,644.026 O.OOE+OO 4.97E+OO 9.94E+OO 3.5000 3.396E+05 
1-129 7.5300E-07 822.013 1,644.026 O.OOE+OO 6.19E-04 1.24E-03 5.ססOO 7.858E+02 
Kr-85 1.4989E-Ol 822.013 1,644.026 O.OOE+OO 1.23E+02 2.46E+02 7.ססOO 8.703E+Ol 
Np-237 9.5534E-Q6 822.013 1,644.026 O.OOE+OO 7.85E-03 1.57E-02 11.ססOO 9.772E+00 
Pa-231 1.8550E-09 822.013 1,644.026 O.OOE+OO 1.36E-Q6 2.72E-Q6 
Pb-210 2.6631E-ll 822.013 1,644.026 O.OOE+OO 2.19E-08 4.36E-oB 
Pm-147 1.8156E-Ql 822.013 1,644.026 O.OOE+OO 1.49E+02 2.98E+02 
Pu-238 1.8990E-02 822.013 1,644.026 O.OOE+OO 1.56E+Ol 3.12E+Ol 
Pu-239 4.2838E-Q4 822.013 1,644.026 O.OOE+OO 3.52E-Ql 7.04E-Ql 
Pu-240 2.4379E-Q4 822.013 1,644.026 O.OOE+OO 2.00E-Ql 4.01E-Ol 
Pu-241 4.2511E-Q2 822.013 1,644.026 O.OOE+OO 3.49E+Ol 6.99E+Ol 
Pu-242 3.6329E-Q7 822.013 1,644.026 O.OOE+OO 2.99E-04 5.97E-Q4 
Ra-226 1.4725E-l0 822.013 1,644.026 O.OOE+OO 1.21E-07 2.42E-Q7 
Ra-228 8.9760E-15 822.013 1,644.026 O.OOE+OO 7.38E-12 l.48E-ll 
Ru-l06 1.9752E-04 822.013 1,644.026 O.OOE+OO 1.62E-Ol 3.25E-Ol 
Se-79 1.2933E-Q5 822.013 1,644.026 O.OOE+OO 1.06E-Q2 2.13E-02 
Sn-126 1.1574E-Q5 822.013 1,644.026 O.OOE+OO 9.51E-03 1.90E-02 
Sr-90 2.1680E+OO 822.013 1,644.026 O.OOE+OO 1.78E+03 3.56E+03 
Te-99 4.2239E-04 822.013 1,644.026 O.OOE+OO 3.47E-Ol 6.94E-Ql 
Th-229 3.9270E-12 822.013 1,644.026 O.OOE+OO 3.23E-09 6.46E-Q9 
Th-230 3.3578E-08 822.013 1,644.026 O.OOE+OO 2.76E-05 5.52E-05 
Th-232 1.5452E-14 822.013 1,644.026 O.OOE+OO 1.27E-ll 2.54E-ll 
TI-208 4.67OSE-oB 822.013 1,644.026 ·O.OOE+OO 3.84E-OS 7.68E-Q5 
U-232 1.3045E-07 822.013 1,644.026 O.OOE+OO 1.07E-04 2.14E-Q4 Thermal Power 
U-233 2.3739E-09 822.013 1,644.026 O.OOE+OO 1.95E-06 3.90E-Q6 Nominal Heat Bounding 
U-234 1.8423E-Q4 822.013 1,644.026 O.OOE+OO 1.51E-Ql 3.03E-Ql Output Heat Output 
U-235 -2.7235E-Q6 822.013 0.000 1.89E-Q2 1.66E-Q2 1.89E-Q2 /Watts) /Wattsi 
U-236 1.5493E-Q5 822.013 1,644.026 O.OOE+OO 1.27E-Q2 2.55E-02 2.22E+Ol 4.45E+Ol 
U-238 -4.2851 E-Q9 822.013 0.000 2.16E-Q4 2.13E-04 2.16E-Q4 Total Total 
V-90 2.1666E+OO 822.013 1,644.026 O.OOE+OO 1.78E+03 3.57E+03 
Other Radionuelides 1.79E+03 3.58E+03 
m.Temp/a~~SuJlu\lary,IJ_ andCheddl 
Template Selection Summary 

From SFD Used Basis for Parameter Differences: 
Reactor _ator: UGHTWATER LIGHT WATER 

Fuel Cladding: ALUM ALUM 
BOL HM Constituents: U-ALX U 

BOL Enrtchment -4: 93.13598185 60 to 100 

Burnup Summary (MWd)" Basis for bumup used in estimate: 
From SFD Estimated 

Nominal: 822.013 Nominal bumup cak:ulated from the heavy metal mass destroyed. 
Boundlng:1 37.4641 1,644.026 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl
Bumup Multiplier Given Bumup Estimated EOL HMlGlven EOL HM 

Nominal: 0.28 I 1.011 
Boundlng:1 0.56 43.88,

Reactor shutdown, core removal, storage, shipping or other date confumlng that Irradiation ceased for fuel. 

2Total bumup for all fuel associated YM:h this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdIMT). 
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and Template InfotlWlUon
 Estimated 

Fuel Namo: ROBERT E. GINNA 'Fuel decay start date: 1972
 Canister usage: 
SNF 10 jl: 182 Estimates as of: 2010
 PWR 

Fuel Units & llesc.': 40 -14 X 14 ROD ARRAY Template: PWR (Ught Water, Zirc. 0 to 5%. U) 1.00 
Heavy Metal Mas" B01.=15287.2OI<g ; EOI.=15126.93kg 'Template Bumup(MWd): 61.92 
ROD S10rage Silo: INEEL Template BOL Heavy Metal Mass (MT): 0.00176911 

Template Decay Time' 35 years 
n. Estimates m x" b y" Yb Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
,;;A,=C-:,:22",7;.;-~~~~~~--,80'.77~5:;;8",E-,:-1~0~~~-7.15'C4:s,660:::::;:;:;:.6",02:;-~---c304=-:'O,8",22;:"c~18",2:;-~~0.~ooE+OO l.36E-04 2.68E-04 Avg. MeV 
-,;Ac:.mC'-~2-::41::-c-__~~ __--,1'0547,'0660~.60=2e__----,304=""8~22~.1:-o8",2---,__--=1.c:.435~2=,E=_-",0-,-1- __0=,.",,ooE+OO 2.22E+04 4.37E+04 0.0150 1.640E+16 
Am-242m 2.8698E-04 154,660.602 304,822.182 O.ooE+OO 4.44E+01 8.75E+01 0.0250 3.307E+15 
Am-243 6.2565E-04 154,660.602 304,822.182 O.OOE+OO 9.68E+01 1.91E+02 0.0375 3.154E+15 
C-14 4.7901E-Q5 154,660.602 304,822.182 O.ooE+OO 7.41E+OO 1.46E+01 0.0575 3.645E+15 
-;C",~~36~:o-- --;:8,-::.0",2"97",E=--",,0'o7~----=1~547,,,660~·60=2e__--304=.:s,8"2",2",.1:-;8",2:_--0",.,,ooE+oo 1.24E-01 2.45E-Q1 00 ..0812505:::0----1:.:.8::c3:=5~E+-'-'''.:-5 
Cm-243 2.5081E-04 154,660.602 304,822.182 O.ooE+OO 3.88=E+O~1c----7:.:.,o65=E=_+O~1-_1~---"','_="=---~---'1":.2=73"'E:c'+,,1:::.5 
.,C"=m":-"'244~-----_~,,4';.90~15"'E=--""02~---~1~54?,;;:660~.60=2;_-___;304~c;,8S2~2:-.1.:~8:;;2---'0"'.;ooo:E+OO 7.58E+03 1.49E+04 0.2250 1.574E+15 
-;C"o:.,-60~:_-------~2:;:.5"'58~1;;;E=--""03=_---_:_1~547,~660~.60=2e__----'304=.c:,8"2",2",.1;.:8,,,2---0:;:.~00:=;E7+OO 3.96E+02 7.80E+02 0.3750 6.767E+14 
-oC<'S:.,-1"'34O=- 24":.05=36=E=_--"05"---~--'-154""',,o660=.60=2'-----'304""'''',8~22~.1c::8-::2 __ 0.ooE+OO~-~6-.27E+OO 1.24E+01 0.5750 1.574E+16 
"'C:=S-::-1-;;3,,5 ~-71.;;;4433~"'E:.,-05~---__:C:15,,4"',660=c;.60:::::;:;2--__=304~,o,8",22;:,,-'~ 1""8;o2-~-,:0"'.0:=;OE+OO 2.23E+OO 4.40E+OO 0.8500 2.177E+14 
.;C;.-S:.,-1;.:3""7 -=1.:::o3~97"'9'"E~+OO~-----'15=_47',660=".60=2'-----'304""'c:,8"'2"'2o::.1":8"'2:---;0."'0"OE=+OO'-"':-----"2C'.1"'6"'E,,+05~---co4"'.2;::6-;Ec-+O'C5:;--111---,,1, ..275OO5OO 2.139E+14 
Eu-154 2.0203E-Q2 154,660.602 304,822.182 O.ooE+OO 3.12E+03 6.16E+03 6.406E+12 
Eu-155 1.7684E-Q3 154,660.602 304,822.182 O.OOE+OO 2.74E+02 5.39E+02 2.25OO:-- -"'.c:03-:''':Ec-+09~ 

7F.;-e,,-5"'5 4:;:."'31~36~E;..:-0~5'------'1"'54::.:,660~~.60~2--__';304~,8~2":2~.1:~8;2--_':0"'.ooc:'E+OO 6.67E+OO 1.31E+01 2.7500 2.113E+09 
H-3 2.0769E-02 154,660.602 304,822.182 O.ooE+OO 3.21E+03 6.33E+03 3.5000 2.176E+08 
1-129 9.8288E-07 154,660.602 304,822.182 O.OOE+OO 1.52E-01 3.ooE-01 5.ססOO 9.303E+07 
Kr-85 2.8214E-Q2 154,660.602 304,822.182 O.ooE+OO 4.36E+03 8.60E+03 7.ססOO 1.072E+07 
Np-237 1.1218E-Q5 154,660.602 304,822.182 O.OOE+OO 1.73E+OO 3.42E+OO 11.ססOO 1.231E+06 
Pa-231 1.3036E-09 154,660.602 304,822.182 O.ooE+OO 2.02~E,c-04~--__c3"'.;=;97"'Eo--04~-_j1 
Pb-210 8.5078E-11 154,660.602 304,822.182 O.ooE+OO 1.32E-05 2.59E-Q5 

-Pm-147 3.8531E-04 154,660.602 304,822.1c::8-::2__-,,0"C.OOE+OO 5.65E+01 1.11E+02 
Pu-238 7.4564E-Q2 154,660.602 304,822.182 O.ooE+OO 1.15E+04 2.27E+04 
Pu-239 1.1623E-Q2 154,660.602 304,822.182 O.ooE+OO 1.80E+03 3.54E+03 
Pu-240 1.5132E-Q2 154,660.602 304,822.182 O.ooE+OO 2.34E+03 4.61E+03 
Pu-241 9.oo36E-Q1 154,660.602 304,822.182 O.ooE+OO 1.3"'9"'E+05"'==I-__-"2"::.7"'4~E+05"'=='-_11 
Pu-242 6.4260E-05 154,660.602 304,822.182 O.ooE+OO 9.94E+OO 1.96E+01 
Ra-226 2.2804E-10 154,660.602 304,822.182 O.ooE+OO 3.53E-05 6.95E-05 
Ra-228 5.2713E-12 154,660.602 304,822.182 O.ooE+OO 8.15~E,-,-0",7:- 1::.:.6~1~Eo--Q6~_.j1 

Ru-106 6.1160E-10 154,660.602 304,822.182 O.ooE+OO 9.46E-05 1.86E-Q4 
8e-79 1.2377E-Q5 154,660.602 304,822.182 O.ooE+OO 1.91E+OO 3.77E+OO 
8n-126 2.5210E-OS 154,660.602 304,822.182 O.ooE+OO 3.90E+OO 7.68E+OO 
8r-90 9. 1667E-Q1 154,660.602 304,822.182 O.ooE+OO 1.42E+05 2.79E+05 
Tc-99 3.9357E-04 154,660.602 304,822.182 O.ooE+OO 6.09E+01 1.20E+02 
Th-229 1.2057E-10 154,660.602 304,822.182 O.OOE+OO l.86E-Q5 3.68E-Q5 
Th-230 2.1043E-oa 154,660.602 304,822.182 O.OOE+OO 3.25E-Q3 6.41E-Q3 
Th-232 52972E-12 154,660.602 304,822.182 O.OOE+OO 8.19E-Q7 1.61E-Q6 
TI-208 1.7474E-Q7 154,660.602 304,822.182 O.OOE+OO 2.70E-02 5.33E-Q2 
U-232 4.7368E-Q7 154,660.602 304,822.182 O.ooE+OO 7.33E-02 1.44E-Ol Thermal Power 
.;U';--;:'233~---_-----;:2'-::.50=97;c.E~-oa~---__,;1=547,,,660~.602=;_--304=.:s,822~"'.1:-;8:':2:_--0"'.=OO~E~+OO~:_---::3:::.88~E;--03~_--_:_7c.;.6~5;::E:.,-03~-_jINominal Heat Bounding 
U-234 5.0000E-Q5 154,660.602 304,822.182 O.ooE+OO 7.73E+OO 1.52E+01 Output Heat Output 
U-235 -1.4489E-Q6 154,660.602 0.000 ,__...;1~.1~5;E+OO~--~9;.:.2~6~E~-Q:o;1:---~1.~15~E~+OO~-.JI_..,IWa~;;:ltts:;SI~_..,~IWatt;;::;'S~I_ 
U-236 7.5824E-Q6 154,660.602 304,822.182 O.OOE+OO 1.17E+OO 2.31E+OO 3.56E+03 7.01E+03 
U-238 -2.6129E-Q7 154,660.602 0.000 4.96E+OO 4.92E+OO 4.96E+OO Total Total 
V-90 9.1699E-Q1 154,660.602 304,822.182 O.ooE+OO 1.42E+05 2.80E+05 
Other Radionuclides 2.08E+05 4.09E+05 
m. T.mtlIahl $dectloIl SumDtarv,B •and CIledt9 
Template Selection SUmmary 

From SFD Used Basis for Parameter Differences:
Reactor Moderater.I-____'u::G=HT=W"'Ac:Tc-E:..:R_-+_-=L1c-G:.:HT"Wo:=:AT:..:E::.:R---'-1 

BOL .::.~m:~;I---,Z=;:ro:::RC-4"2:-'-----t----,Z=:I~7C~~--1 
BOL Enrichment %: 3.480035585 0 to 5 

Bumup Summary (MWd)' Basis for bumup used in estimate:
 
From SFD Estimated
 

Nomlnal:1 154.660.602 152.411.091 Norrdnal bumup takon <iredly from SFD (converted 10 MWd).
 
Boundlng:1 218,499.9501 304,822.18
 Bounding bumup assumed to be twice nominal bumup. 

Checks 
estimated Bumupl 

BumupMuItlpI..... Given BumI/P Estimated EOL HMlGlven EOL HM
 
Nominal: 0.29 0.99 I 1.001
 

Boundlng:1 0.57
 1.40 ,
Reactor shutdown. core removal, storage. shlppmg or other date confirming that IrradiatJon ceased for fuel. 

;-otal bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bunup values (MWdlMT). 
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Fuel Radionuclide Inventory Worksheet 
J. F~.nd T~t. W"nQ4ijQn Estimated 

Fuel Name: ROVER (UBM) 1Fuel decay start date: 1964 Canister usage: 
SNFID#: 840 Estimates as of: 2010 18"x15' 

Fuel Units & Ilescr: 65 - PARTICULATE Template: (Worst Case) 5.91 
Heavy Metal Mass: BOl=119.78kg ; EOl=119.78kg 'Template Bumup(MWd): 62.5 
ROD Storage Site: INEEl Template BOl Heavy Metal Mass (MT): 0.00186865 

Template Decay Time' 35 years 

D..Esdmates m b Gamma Sources '. Y. Y." Photon Total 
CUMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonslsec 

Radionuclide Template Fuel Burnup (MWd)' Bumup (MWd)' (Ci) InventOOes(Ci) Inventories(Ci) Group (bounding) 
Ae-227 2.3072E-06 2.276.579 4.553.158 O.OOE..oo 5.25E-03 1.05E-02 Avg. MeV 
Am-241 8.4448E..oo 2.276.579 4.553.158 O.OOE..oo 1.92E-Kl4 3.85E-Kl4 0.0150 5.666E+15 
Am-242m 1.6848E-Q2 2,276.579 4.553.158 O.OOE..oo 3.84E+Ol 7.67E+Ol 0.0250 1.110E+15 
Am-243 1.6320E-02 2.276.579 4.553.158 O.OOE..oo 3.72E+Ol 7.43E+Ol 0.0375 9.701E+14 
C-14 1.2090E-Ol 2,276.579 4,553.158 O.OOE..oo 2.75E+02 5.50E+02 0.0575 1.526E+15 
CI-36 2.2849E-03 2.276.579 4,553.158 O.OOE..oo 5.20E..oo l.04E+Ol 0.0850 5.957E+14 
Cm-243 8.6624E-Q4 2,276.579 4,553.158 O.OOE..oo 1.97E..oo 3.94E..oo 0.1250 4.669E+14 
Cm-244 1.6848E-Ol 2.276.579 4.553.158 O.OOE..oo 3.84E+02 7.67E+02 0.2250 5.160E+14 
Co-60 2.8086E+Ol 2.276.579 4,553.158 O.OOE..oo 6.39E-Kl4 1.28E+05 0.3750 2.207E+14 
Cs-l34 3,4148E-Q4 2,276.579 4.553.158 O.OOE..oo 7.77E-Ol 1.55E..oo 0.5750 3.589E+15 
Cs-l35 4.3976E-04 2,276.579 4.553.158 O.OOE..oo l.OOE..oo 2.OOE..oo 0.8500 1.371E+14 
CS-137 2.1049E+Ol 2.276.579 4,553.158 O.OOE..oo 4.79E-Kl4 9.58E-Kl4 1.2500 9.587E+15 
EU-l54 1.25OOE..oo 2.276.579 4.553.158 O.OOE..oo 2.85E+03 5.69E+03 1.7500 4.241E+12 
Eu-155 6.8986E-Q2 2,276.579 4,553.158 O.OOE..oo 1.57E+02 3.14E+02 2.2500 5.028E+10 
Fe-55 2.9308E-Ol 2.276.579 4,553.158 O.OOE..oo 6.67E+02 1.33E+03 2.7500 1.417E+l0 
H-3 2.4311E-Ol 2.276.579 4,553.158 O.OOE..oo 5.53E+02 1.11E+03 3.5000 1.288E+07 
1-129 1.0618E-05 2,276.579 4.553.158 O.OOE..oo 2,42E-02 4.63E-Q2 5.ססOO S.461E+06 
Kr-85 5.9882E-Ql 2,276.579 4.553.158 O.OOE..oo 1.36E+03 2.73E+03 7.ססOO 6.243E+05 
Np-237 l.5668E-04 2.276.579 4,553.158 O.OOE..oo 3.57E-Ol 7.13E-Ol 11.ססOO 7.139E+04 
Pa-231 2.8656E-06 2,276.579 4,553.158 O.OOE..oo 6.52E-03 1.30E-Q2 
Pb-21 0 2.3918E-Q8 2,276.579 4.553.158 O.OOE..oo 5,45E-OS 1.09E-Q4 
Pm-147 1.69DOE-Q2 2.276.579 4,553.158 O.OOE..oo 3.85E+Ol 7.69E+Ol 
Pu-238 2.9808E..oo 2.276.579 4,553.158 O.OOE..oo 6.79E+03 l.36E-Kl4 
Pu-239 4.1648E-Ql 2,276.579 4.553.158 O.ooE..oo 9.48E+02 1.90E+03 
PU-240 2.9264E-Ql 2.276.579 4.553.158 O.OOE..oo 6.66E+02 1.33E+03 
Pu-241 4.8704E+Ol 2.276.579 4,553.158 O.OOE..oo 1.11E+05 2.22E+05 
PU-242 2.4560E-03 2.276.579 4.553.158 O.OOE..oo 5.59E..oo 1.12E+Ol 
Ra-226 6.44DOE-Q8 2,276.579 4.553.158 O.OOE..oo 1.47E-04 2.93E-Q4 
Ra-228 5.9952E-07 2,276.579 4,553.158 O.OOE..oo 1.36E-Q3 2.73E-03 
Ru-l06 8.5526E-Q7 2,276.579 4,553.158 O.OOE..oo 1.95E-03 3.89E-03 
5e-79 1.9181E-04 2,276.579 4.553.158 O.OOE..oo 4.37E-Ol 8.73E-Ql 
5n-126 1.6671E-Q4 2,276.579 4.553.158 O.ooE..oo 3.80E-Ql 7.59E-Ol 
5r-90 1.9799E+Ol 2,276,579 4,553.158 O.ooE..oo 4.51E-Kl4 9.01E-Kl4 
Tc-99 6.7678E-Q3 2.276.579 4.553.158 O.ooE..oo 1.54E+Ol 3.08E+Ol 
Th-229 1.7488E-Q6 2,276.579 4,553.158 O.OOE..oo 3.98E-Q3 7.96E-Q3 
Th-230 5.8704E-06 2,276.579 4,553.158 O.OOE..oo 1.34E-02 2.67E-02 
Th-232 6.0208E-Q7 2.276.579 4,553.158 O.ooE..oo 1.37E-03 2.74E-03 
TI-208 8.7573E-Q5 2,276.579 4,553.158 O.OOE..oo 1.99E-Ol 3.99E-Ql 
U-232 2.3706E-04 2,276.579 4,553.158 O.OOE..oo 5.40E-Ql 1.08E..oo Thermal Power 
U-233 3.6128E-04 2.276.579 4,553.158 O.OOE..oo 8.22E-Ol 1.64E..oo Nominal Heat Bounding 
U-234 1.2788E-Q2 2.276.579 4.553.158 O.OOE..oo 2.91E+Ol 5.82E+Ol Output HeatOUlput 
U-235 5.7486E-Q4 2,276.579 4.553.158 2.41E-Ol 1.55E..oo 2.86E..oo /Wattsl /Wattsl 
U-236 2.3485E-Q4 2,276.579 4.553.158 O.OOE..oo 5.35E-Ql 1.07E..oo 2.52E+03 5.04E+03 
U-238 1.1581E-04 2.276.579 4,553.158 2.81E-Q3 2.66E-Ol 5.30E-Ol Total Total 
V-90 1.9804E+Ol 2,276.579 4.553.158 O.OOE..oo 4.51E-Kl4 9.02E-Kl4 
Other Radianuelides 1.40E+05 2.81E+05 
·m. Te.lblIate Sdedion $!nnD>arv,1lurmJ .8nd~. 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reaetor Moderator: GRAPHITE (Worst Case) This Template was used 'Of the following reasons: 

Fuel Cladding: NONE SST/lnconel Th~ fuel didn\ closely match any existing Iemplates.ltlerelore the worst case template was used. 
BOL HM ConsUtuents: U308 U. Th.&Pu 

BOL Enrichment %: 93.02375305 010100 

Burnup Summary (MWd) Basis for bumup used in estimate: 
From SFD I estimated 

Nomlnal:1 I 2.276.579 Nominal bumup assumed to be 20k of SOL heavy metal mass. 
Boundlng:l 4.553.158 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl
BumuD Mu1tiD11er Given BumUD Estimsted EOL HMlGlven EOL HM 

Nominal: 0.57 I 12.991 
Bounding: 1.14 ,

Reactor shutdown, core removal, storage, shipping or other date confmmng that In'8diatloo ceased for fuel.
 

210181 bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass 10 get specific bumup values (MWd'MT).
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Fuel Radionuclide Inventory Worksheet 

I. Fuel and Te.npIate Infonnation 
Fuel Name: RPI (PORTUGAL) 

SNF 10 I): 943 
Fuel Units & Oeser: 39 - ASSEMBLY 
Heavy MeIaI Mas., BOl=30.38k9 ; EOl=29.23k9 
ROD Storage Silo: SRS 

1Fue_1decay start date: 1998 
Estimates as of: 2010 

Template: AIR (Ughl Water. Alum., 60 to 100%. U) 
'Template Bumup(MWd): 367.2 

Tomplate BOl Heavy Metal Mass (MT): 0.00116689 
-emplate Decay Time' 10 years 

II. Estimaws m x" x. b y" y. 

CilMWdFrom 
Radionuclide Template 
Ac-227 2.8404E-l0 
Am-241 1.4935E-03 
Am-242m 4.4390E-07 
Am-243 1.4913E-06 
C-14 5.7217E-09 
CI-36 1.3124E-32 
Cm-243 2.0967E-07 
Cm-244 4.3001E-05 
Co-OO 1.9798E-05 
Cs-l34 9.0795E-02 
Cs-l35 3.4477E-06 
Cs-137 2.5598E+OO 
Eu-154 5.4847E-02 
Eu-155 1.9469E-02 
Fe-55 1.7797E-03 
H-3 8.0065E-03 
1-129 7.5300E-07 
Kr-85 2.0705E-Ol 
Np-237 9.5507E-06 
Pa-231 1.2740E-09 
Pb-21 0 1.1836E-ll 
Pm-147 6.7974E-ol 
Pu-238 1.9755E-02 
Pu-239 4.2836E-04 
Pu-240 2.4390E-D4 
Pu-241 5.4058E-02 
Pu-242 3.6329E-07 
Ra-226 8.3742E-l1 
Ra-228 5.7734E-15 
Ru-106 6.1356E-03 
Se-79 1.2936E-05 
Sn-l26 1.1574E-G5 
Sr-90 2.4417E+OO 
Tc-99 4.2239E-D4 
Th-229 2.8598E-12 
Th-230 2.5310E-oB 
Th-232 1.1631E-14 
TI-208 4.6705E-oB 
U-232 1.3151E-07 
U-233 2.1650E-09 
U-234 1.8399E-D4 
U-235 -2.7235E-06 
U-236 1.5493E-OS 
U-238 -4.2851 E-D9 
Y-90 2.4423E+OO 
Other Radionuclides 
m. Temutate Setedioo s.-,.., IkJm 

Nominal Bounding Fuel 
Fuel Bumup (MWd)' Bumup(MWd)' 

1,089.546 
1,089.546 
1,089.546 
1,089.546 
1,089.546 
1,089.546 
1,089.546 
1,089.546 
1,089.546 
1,089.546 
1,089.546 
1,089.546 
1,089.546 
1,089.546 
1,089.546 
1,089.546 
1,089.546 
1,089.546 
1,089.546 
1,089.546 
1,089.546 
1,089.546 
1,089.546 
1,089.546 
1,089.546 
1,089.546 
1,089.546 
1,089.546 
1,089.546 
1,089.546 
1,089.546 
1,089.546 
1,089.546 
1,089.546 
1,089.546 
1,089.546 
1,089.546 
1,089.546 
1,089.546 
1,089.546 
1,089.546 
1,089.546 
1,089.546 
1,089.546 
1,089.546 

.·a!ldC~ 

2,179.092 
2,179.092 
2,179.092 
2,179.092 
2,179.092 
2,179.092 
2.179.092 
2,179.092 
2,179.092 
2,179.092 
2,179.092 
2,179.092 
2,179.092 
2,179.092 
2,179.092 
2,179.092 
2,179.092 
2,179.092 
2,179.092 
2,179.092 
2,179.092 
2,179.092 
2,179.092 
2,179.092 
2,179.092 
2,179.092 
2,179.092 
2,179.092 
2,179.092 
2,179.092 
2,179.092 
2,179.092 
2,179.092 
2,179.092 
2,179.092 
2,179.092 
2,179.092 
2,179.092 
2,179.092 
2,179.092 
2,179.092 

0.000 
2,179.092 

0.000 
2,179.092 

Initial Activity 
(Ci) 

O.OOE+OO 
O-:o<iE<oo 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OoE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
1.30E-02 
O.OOE+OO 
8.19E-03 
O.OOE+OO 

Nominal Fuel 
Inventories(Ci) 

3.09E-07 
1.63E+OO 
4.84E-04 
1.62E-03 
6.23E-06 
I.43E-29 
2.28E-D4 
4.69E-02 
2.16E-02 
9.89E+Ol 
3.76E-03 
2.79E+03 
5.98E+Ol 
2.12E+Ol 
1.94E+OO 
8.72E+OO 
8.20E-D4 
2.26E+02 
I.04E-02 
1.39E-06 
1.29E-08 
7.41E+02 
2.15E+Ol 
4.67E-Ol 
2.86E-Ol 
5.89E+Ol 
3.96E-D4 
9.12E-oB 
6.29E-12 
6.69E+OO 
1.41E-02 
1.26E-02 
2.86E+03 
4.60E-Ol 
3.11E-D9 
2.76E-OS 
1.27E-ll 
5.09E-OS 
1.43E-D4 
2.36E-06 
2.00E-ol 
1.01E-02 
1.69E-02 
8.18E-03 
2.86E+03 
2.71E+03 

Bounding Fuel 
Inventories(Ci) 

6.19E-07 
3.25E+OO 
9.67E-04 
3.25E-03 
1.25E-05 
2.86E-29 
4.57E-D4 
9.37E-02 
4.31E-02 
1.98E+02 
7.51E-03 
5.58E+03 
1.20E+02 
4.24E+Ol 
3.88E+OO 
1.74E+Ol 
1.64E-03 
4.51E+02 
2.08E-02 
2.78E-06 
2.58E-08 
1.48E+03 
4.30E+Ol 
9.33E-ol 
5.31E-ol 
1.18E+02 
7.92E-D4 
1.82E-07 
126E-l1 
1.34E+Ol 
2.82E-D2 
2.52E-02 
5.32E+03 
9.20E-ol 
6.23E-09 
5.52E-OS 
2.53E-ll 
1.02E-D4 
2.87E-D4 
4.72E-D6 
4.01E-ol 
I.30E-D2 
3.38E-02 
8.19E-03 
5.32E+03 
5.42E+03 

Template selection Summary 
FromSFD Used 

Reactor Moderatcr: UGHTWATER LIGHT WATER 

Fuel Cladding: ALUM ALUM 
BOl HM Constituenlll: IJ-ALX U 

BOL enrichment %:: 19.83094182 60 to 100 

Basis for Parameter Differences:
 
This Template was used for the following reasons:
 
This fuel maI_ ATR Template on all but """ parameter (enriam18nt) _09 ATR • reasonabIa
 
match.
 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD I Estimated 

NomIonl:1 I 1,089.546 Nominal bumup calculated from tho heavy metal mass destroyed. 
Boundlng:1 I 2.179.092 Bounding bumup assumed to be twice nominal bumup. 

Checks 
Estimated Bumupl 

NomlnDl: 
BumUD MultiDller 

0.11 
Given Bumup Estimated EOl HMlGlven EOl HM 

I 1.001 

, Bounding: 0.23 
Reactor shutdown. core removal. storage, shipping or other date conflRmng that IlTadiatlon ceased for fuel.
 

2TotaJ bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdIMT).
 

Estimated 
Canister usage: 

18"xl0' 
1.08 

Gamma Sources 
Photon Total
 
Energy Photons/sec
 
Group (bounding)
 

Avg. MeV
 
0.0150 2.964E+14
 
0.0250 6.237E+13
 

0.0375 5.438E+13
 
0.0575 5.744E+13
 
0.0850 3.495E+13
 
0.1250 2.445E+13
 
0.2250 3.001E+13
 
0.3750 1.345E+13
 

0.5750 2.184E+14
 
0.8500 1.065E+13
 

1.2500 3.467E+12
 
1.7500 1.266E+l1
 
2.2500 8.370E+09
 
2.7500 1.168E+08
 
3.5000 1.391E+07
 

OO 1.174E+03סס.5 


OO 1.305E+02סס.7 

OO 1.469E+01סס.11 

Thennal Power 
Nominal Heat Sounding 

Output Heat Output
 
/Wattsl /Wattsi
 
3.45E+Ol 6.90E+Ol 

Total Total 

I 
I 
I 
I
I
I 
I
 
I
 
I
 
I 
I 
I 
I 
I 
I 
I 

DOElSNFIREP-078 December 2003 
Revision 1 PageC-356 

I
 
I
 



I 
Fuel Radionuclide Inventory Worksheet 

t. Fuel and Template W_twn Estimated 
Fuel Name: RSG-GAS (INDONESIA) lFuel decay start date: 1999 Canister usage: 

SNFID#: 288 Estimates as of: 2010 18"xl0' 
Fuel Units & Oeser: 47 - ASSEMBLY Template: ATR (Ught Water, Alum., 60 to 100%, U) 1.31 
_vy Metal Mass: BOl=56.19kg ; EOl=51.48kg 'Template Bumup(MWd): 367.2 
ROD Stor_ Site: SRS Template BOl _vy Metal Mass (MT): 0.00116689 

TGhiplate Decay Time" 10 years 

JI. Estlmatos m x" x" b y" y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 2.8404E-l0 4,459.893 8,919.786 O.OOE+OO 1.27E-OO 2.53E-OO Avg. MeV 
Am-241 1.4935E-03 4,459.893 8,919.786 O.OOE+OO 6.66E+OO 1.33E+Ol 0.0150 1.213E+15 
Am-242m 4.4390E-07 4,459.893 8,919.786 O.OOE+OO 1.98E-Q3 3.96E-03 0.0250 2.553E+14 
Am-243 1.4913E-Q6 4,459.893 8.919.786 O.OOE+OO 6.65E-03 1.33E-02 0.0375 2.226E+14 
C-14 5.7217E-09 4,459.893 8,919.786 O.OOE+OO 2.55E-05 5.10E-05 0.0575 2.351E+14 
CI-36 1.3124E-32 4,459.893 8,919.786 O.OOE+OO 5.85E-29 1.17E-28 0.0850 1.431E+14 
Cm-243 2.0967E-Q7 4,459.893 8,919.786 O.OOE+OO 9.35E-Q4 1.87E-03 0.1250 1.001E+14 
Cm-244 4.3001E-Q5 4,459.893 8.919.786 O.OOE+OO 1.92E-Ol 3.84E-Ol 0.2250 1.229E+14 
Co-50 1.9798E-05 4,459.893 8,919.786 O.OOE+OO 8.83E-02 1.77E-Ql 0.3750 5.506E+13 

Cs-l34 9.0795E-02 4,459.893 8,919.786 O.OOE+OO 4.05E+02 8.10E+02 0.5750 8.939E+14 
Cs-135 3.4477E-Q6 4,459.893 8,919.786 O.OOE+OO 1.54E-02 3.08E-02 0.8500 4.360E+13 
Cs-137 2.5588E+OO 4,459.893 8,919.786 O.OOE+OO 1.14E+04 2.28E+04 1.2500 1.419E+13 
Eu-l54 5.4847E-02 4,459.893 8,919.786 O.OOE+OO 2.45E+02 4.89E+02 1.7500 5.182E+11 
Eu-155 1.9469E-02 4,459.893 8,919.786 O.OOE+OO 8.68E+Ol 1.74E+02 2.2500 3.426E+l0 
Fe-55 1.7797E-Q3 4.459.893 8,919.786 O.OOE+OO 7.94E+OO 1.59E+Ol 2.7500 4.780E+08 
H-3 8.0065E-Q3 4,459.893 8.919.786 O.OOE+OO 3.57E+Ol 7.14E+Ol 3.5000 5.693E+07 
1-129 7.5300E-07 4,459.893 8,919.786 O.OOE+OO 3.36E-03 6.72E-03 5.0000 4.762E+03 
Kr-85 2.0705E-Ol 4,459.893 8.919.786 O.OOE+OO 9.23E+02 1.85E+03 7.0000 5.293E+02 
Np-237 9.5507E-OO 4,459.893 8,919.786 O.OOE+OO 4.26E-02 8.52E-02 11.0000 5.955E+Ol 
Pa-231 1.2740E-Q9 4,459.893 8,919.786 O.OOE+OO 5.68E-OO 1.14E-05 
Pb-210 1.1838E-ll 4,459.893 8,919.786 O.OOE+OO 5.28E-08 l.OOE-07 
Pm-147 6.7974E-Ol 4,459.893 8,919.786 O.OOE+OO 3.03E+03 6.OOE+03 
Pu-238 1.9755E-Q2 4,459.893 8.919.786 O.OOE+OO 8.81E+Ol 1.76E+02 
Pu-239 4.2838E-04 4,459.893 8,919.786 O.OOE+OO 1.91E+OO 3.82E+OO 
Pu-240 2.4390E-04 4,459.893 8,919.786 O.OOE+OO 1.09E+OO 2.18E+OO 
Pu-241 5.4058E-02 4,459.893 8,919.786 O.OOE+OO 2.41E+02 4.82E+02 
Pu-242 3.6329E-Q7 4,459.893 8.919.786 O.OOE+OO 1.62E-03 3.24E-03 
Ra-226 8.3742E-ll 4,459.893 8,919.786 O.OOE+OO 3.73E-07 7.47E-Q7 
Ra-228 5.7734E-15 4,459.893 8,919.786 O.OOE+OO 2.57E-l1 5.15E-ll 
Ru-lOO 6.1356E-Q3 4,459.893 8,919.786 O.OOE+OO 2.74E+Ol 5.47E+Ol 
5e-79 1.2936E-Q5 4,459.893 8,919.786 O.OOE+OO 5:77E-02 1.15E-Ql 
5n-126 1.1574E-Q5 4,459.893 8.919.786 O.OOE+OO 5.16E·02 1.03E-Ql 
5r-90 2.4417E+OO 4,459.893 8,919.786 O.OOE+OO 1.09E+04 2.18E+04 
Tc-99 4.2239E-04 4,459.893 8,919.786 O.OOE+OO l.88E+OO 3.77E+OO 
Th-229 2.8588E-12 4,459.893 8,919.786 O.OOE+OO 1.27E-Q6 2.55E-Q8 
Th-230 2.5310E-08 4,459.893 8,919.786 O.OOE+OO 1.13E-04 2.26E-Q4 
Th-232 1.1631E-14 4,459.893 8,919.786 O.OOE+OO 5.19E-ll 1.04E-l0 
TI-208 4.6705E-Q8 4,459.893 8,919.786 O.OOE+OO 2.08E-Q4 4.17E-Q4 
U-232 1.3151E-Q7 4,459.893 8.919.786 O.OOE+OO 5.87E-04 1.17E-03 Thermal Power 
U-233 2.1650E-09 4,459.893 8.919.786 O.OOE+OO 9.66E-OO l.93E-OS Nominal Heat Bounding 
U-234 1.8399E-04 4,459.893 8,919.786 O.OOE+OO 8.21E-Ql 1.64E+OO Output Heat Output 
U-235 -2.7235E-Q6 4,459.893 0.000 2.39E-02 1.18E-Q2 2.39E-02 /WaltSl /WaltSl 
U-236 1.5493E-Q5 4,459.893 8.919.786 O.OOE+OO 6.91E-02 1.38E-Ql 1.41E+02 2.82E+02 
U-238 -4.2851 E-Q9 4,459.893 0.000 1.52E-Q2 1.51E-02 1.52E-Q2 Total Total 
Y-90 2.4423E+OO 4,459.893 8,919.786 O.OOE+OO 1.09E+04 2.18E+04 
Other Radianuelides 1.11E+04 2.22E+04 

:1lI.TetllllIllle~~ric,P and Cl\edll! 
Template Selection Summary 

FromSFD Uaed Basis for Parameter Differences: 
Reactor Moderator: UGHTWATER LIGHT WATER This Template was used for the follow;ng reasons: 

Fuel Cladding: ALUM ALUM This tue! matclws ATR Template on all but one parameter (enrichment) making ATRa_Ie 
BOl HM Constituents: U308 U match. 

BOl Enrichment %: 19.68299334 6010100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD I Estimated 

Nominal: I 4.459.893 Norrmm bumup calculated from the heavy metal mass destroyed. 
Bounding: 8.919.786 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumup Muttlpll. Given Bumup Estimated EOl HMlGiven EOl HM 

Nomlnal:1 0.25 I 1.011 
Bounding: 0.50 ,

Reactor shutdown, core removal, stomge, shipping or other date conflnnlng that irradiation ceased for fuel.
 

2Total bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup vaJues (MWd'MT).
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and TeDl(Jlate Wormadon Estimated 

Fuel Nama: RU-l (URAGUAY) 1Fuel decay start date: 1998 Canister usage: 
SNF 10 (I: 557 Estimates as of: 2010 18"xl0' 

Fuel Units & Des<:r: 4 .. ASSEMBLY Template: AlR (Ught Water, Alum., 60 to l~o. U) 0.11
 
Heavy Metal Mas.: BOl.=2.11kg : EOl.=2.11kg 'Template Bumup(MWd): 367.2
 
ROO Storage Silo: SRS Template BOL Heavy Metal M••• (MT): 0.00116689
 

Template DecaV Time' 10 vears
 

n. Eotimates m x" Xb b V" Vb Gamma Sources 
Photon Totat 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel EnergV Photons/sec 
Radionuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 

A~Co,-,,;22;,;77- --:2c:.84~04~E-;-1;;;O:- ---,1,",.~894~ ~3.788 0.00:;:E"-+OO~ 5",.",38;;:E~--;;1,,,0 -c1;c.08~E=_-Q;.9;;---iIr-~A,;;vg~.~Me:::::-,v ~,;;;:-= 
""A:::m"--~24~1:_--__ __--:1-,-.4,,,9co35=E:=-Q_=3--__--:1;.::.8,"9407 ---,=3,=:ja8----=O"'.00,:~E+OO~:_---'2".83E-03 5.66E-03 0.0150 5.152E+l1 
Am-242m 4.4390E-07 1.894 3.788--- O.ooE+OO 8.41E-07 1.88E-08 0.0250 1.084E+11 
Am-243 1.4913E-08 1.894 3.788 O.ooE+OO 2.82E-06 5.65E-06 0.0375 9.453E+10 

~C;;---;;14;c- .:;5::;.722il.;,7E:=-Q~9 --;1c:.8:s942- ~3",.7",,88 O.ooE+OO 1.08E-08 2.17E-Q8 0.0575 9.986E+10 
CI-36 1.3124E-32 1.894 3.788 O.ooE+OO 2.49E-32 4.97E-32 0.0850 6.076E+l0 
~C:"m"--",2~43"-- .__-=2".0",96~7"E:=-Q-=7 ---,1,,,.8,"94,,,- --,=3,='70;88,,__ O.ooE+OO 3.97E-Q7 7.94E-Q7 0.1250 4.250E+l0 
Cm-244 4.3001E-05 1.894 3.788 O.ooE+OO 8.14E-OS 1.63E-04 0.2250 5.219E+10 
Co-60 1.9798E-05 1.894 3.788 O.ooE+OO 3.75E-05 7.50E-OS 0.3750 2.338E+10 
Cs-l34 9.0795E-Q2 1.894 3.788 O.ooE+OO 1.72E-Q1 3.44E-Q1 0.5750 3.796E+l1 
Cs-135 3.4477E-06 1.894 3.788 0.0010+00 6.53E-06 1.31E-Q5 0.8500 1.852E+l0 
Cs-137 2.5588E+OO 1.894 3.788 O.ooE+OO 4.85E+OO 9.69E+OO 1.2500 6.027E+09 
Eu-l54 5.4847E-02 1.894 3.788 O.ooE+OO 1.04E-01 2.08E-Q1 1.7500 2.201E+08 
Eu-155 1.9469E-Q2 1.894 3.788 O.ooE+OO 3.69E-Q2 7.37E-Q2 2.2500 1.455E+07 
Fe-55 1.7797E-03 1.894 3.788 O.ooE+OO 3.37E-03 6.74E-03 2.7500 2.030E+05 
-7H,,--3~ -=8',=006~5~E,-:-0;=3:-- --:1.:::.8,=94-,- -=3,=.7,,88=-- O.ooE+OO 1.52E-Q2 3.03E-Q2 3.5000 2.418E+04 
-71-o-'1.:::2~9 ~7.",5"300~E=_-Q"7,-- -,1.:::.8,,,94,,--- 3,,,.~788",,_ O.ooE+OO 1.43E-Q8 2.85E-Q6 5.ססOO 3.323E+00 
Kr-85 2.07OSE-Q1 1.894 3.788 -----O:OOE+OO 3.92E-Q1 7.84E-Ql 7.ססOO 3.746E-Ql 
Np-237 9.5507E-06 1.894 3.788 O.ooE+OO 1.81E-OS 3.62E-05 11.ססoo 4.251E-Q2 
Pa-231 1.2740E-09 1.894 3.788 O.ooE+OO 2.41E-09 4.83E-09 
Pb-210 1.1838E-11 1.894 3.788 O.ooE+OO 2.24E-l1 4.48E-11 
Pm-147 6.7974E-Q1 1.894 3.788 O.ooE+OO 1.29E+OO 2.57E+OO 
Pu-238 1.9755E-Q2 1.894 3.788 O.OOE+OO 3.i4E-02 7.48E-Q2 
Pu-239 4.2838E-Q4 1.894 3.788 O.ooE+OO 8.11 E-04 1.62E-Q3 
Pu-240 2.4390E-Q4 1.894 3.788 O.ooE+OO 4.62E-04 9.24E-Q4 
Pu-241 5.4058E-Q2 1.894 3.788 O.ooE+OO 1.02E-Ql 2.OSE-Ql 
Pu-242 3.8329E-07 1.894 3.788 O.ooE+OO 6.88E-Q7 1.38E-06 
Ra-226 8.3742E-11 1.894 3.788 O.OOE+OO 1.59E-l0 3.17E-l0 
Ra-228 5.7734E-15 1.894 3.788 O.ooE+OO 1.09E-14 2.19E-14 
Ru-l06 6.1356E-Q3 1.894 3.788 O.ooE+OO 1.16E-Q2 2.32E-02 
8e-79 1.2936E-Q5 1.894 3.788 O.ooE+OO 2.45E-Q5 4.90E-Q5 
8n-126 1.1574E-Q5 1.894 3.788 O.OOE+OO 2.19E-Q5 4.38E-Q5 
8r-90 2.4417E+OO 1.894 3.788 O.ooE+OO 4.62E+OO 9.25E+OO 
Tc-99 4.2239E-04 1.894 3.788 O.ooE+OO 8.00E-04 1.60E-Q3 
Th-229 2.8588E-12 1.894 3.788 O.ooE+OO 5.41E-12 1.08E-l1 
Th-230 2.5310E-08 1.894 3.788 O.ooE+OO 4.79E-Q8 9.59E-Q8 
Th-232 1.1831E-14 1.894 3.788 O.ooE+OO 2.20E-14 4.41E-14 
11-208 4.67OSE-08 1.894 3.788 O.ooE+OO 8.85E-Q8 1.77E-Q7 
U-232 1.3151E-07 1.894 3.788 O.ooE+OO 2.49E-Q7 4.98E-Q7 Thermal Power 

"'U,...-;;:233:;:;- -o:2:-;;.1"'6;;:50:c;E=_-Q9=:--------:1-'-;.8;=94c:------=3.==7;;:88::----_--:0".OO~E=_+OO_=----;;4c.:.1:-;;0-;=E-;-o;-;9---,--_;;8';;.2==0;=E~-O~9-_jfNomjnal Heat Bounding
U-234 1.8399E-Q4 1.894 3.788 O.ooE+OO 3.48E-Q4 6.97E-Q4 Output Heat OUtput 
U-235 -2.7235E-Q6 1.894 0.000 9.04E-Q4 8.99E-04 9.04E-Q4 /Wattsl /Wattsl 
U-236 1.5493E-Q5 1.894 3.788 O.ooE+OO 2.93E-OS 5.87E-Q5 6.00&02 1.20E-01 
U-238 -4.2851 E-Q9 1.894 0.000 5.69E-04 5.69E-Q4 5.69E-Q4 Total Total 
Y-90 2.4423E+OO 1.894 3.788 O.ooE+OO 4.83E+OO 9.25E+OO 
Other Radionuclides 4.71 E+OO 9.42E+OO 
m. Template SeIedio1l Sunululrv,BUI'lII! 
TemDlate Selection Summary 

From SFO Used Basis for Parameter Differences: 
Reactor Moderator. UGHTWATER cc UGHTWATER This Template ~/asusedforthefollowingreasons: 

Fuel CIaddIng'I------'=CCALc'UM='-'----+--='-'AL"-U'-'M=::.:..--1This luel malch.. ATR Template on all but one parameter (enrichment) making ATR areasonable 
BOL HM Constituents: U-ALX U malch. 

BOL Enrichment %: 19.81060606 60 to 100 

Bumup Summary (MWd)" Basis for bumup used in estimate: 
FromSFO Estimated 

Nominnl: 0.004 1.894 Nominal bumup cakulaled from the heavy metal mass destroyed. 
Boundlng:1 I 3.788 Bounding bumup assumed to be twice nominal bumup. 

Checks 
Estimated Bumupl 

Bumup Mutliplier Given Bumup Estimated EOL HMlGiven EOL HM 
Nomin:ll: 0.00 448.40 1 1.001 

Boundlng,l 0.01 ,
Reactor shutdown. core removal, storage, shiPping or other date conflrTmng that Irradiation ceased for fuel.
 

2Total bumup for all fuel assodated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd'MT).
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I Fuel Radionuclide Inventory Worksheet 

I. Fuel ~JICI Template Wonoatioo Estimated 
Fuel Name: RU-l (URAGUAY) 1FueI decay start date: 1998 Canister usage: 

SNF 10 #: 1073 Estimates as of: 2010 18"xl0' 
Fuel Units & Oeser: 15 . ASSEMBLY Template: AlR (Ughl Water, Alum., 60 to 1()()<}o, U) 0.42 
_vy Metal Mas.: BOL:7.92kg ; EOl=7.91k9 'Templata Bumup(MWd): 367.2 
ROD Storage Site: SRS Template BOL _vy Metal Ma•• (MT): 0.COI16689 

Template Decay Time' 10 years 
n. Estimates m x. x. b y. y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 2.8404E-l0 7.103 14.205 O.OOE+OO 2.02E-09 4.03E-09 Avg. MeV 
Am-241 1.4935E-03 7.103 14.20S O.OOE+OO 1.OOE-02 2.12E-02 0.0150 1.932E+12 
Am-242m 4.4390E-07 7.103 14.20S O.OOE+OO 3.1SE-OO 6.31E-OO 0.0250 4.066E+11 
Am-243 1.4913E-OO 7.103 14.20S O.OOE+OO 1.OOE-OS 2.12E·05 0.0375 3.545E+11 
C-14 S.7217E-09 7.103 14.20S O.OOE+OO 4.OOE-OS 8.13E-08 0.0575 3.745E+11 
CI-36 1.3124E-32 7.103 14.20S O.OOE+OO 9.32E-32 1.86E-31 0.0850 2.278E+l1 
Cm-243 2.0967E-07 7.103 14.20S O.OOE+OO 1.49E-OO 2.98E-Q6 0.1250 1.594E+ll 
Cm-244 4.3001E-OS 7.103 14.20S O.OOE+OO 3.0SE-04 6.11E-04 0.2250 1.957E+11 
Co-SO 1.9798E-oS 7.103 14.20S O.OOE+OO 1.41E-04 2.81E-04 0.3750 8.768E+10 
Cs-l34 9.0795E-02 7.103 14.205 O.OOE+OO 6.4SE-Ol 1.29E+OO 0.5750 1.424E+12 
Cs-13S 3.4477E-OO 7.103 14.205 O.OOE+OO 2.4SE-05 4.90E-OS 0.8500 6.944E+l0 
Cs-137 2.SS88E+OO 7.103 14.20S O.OOE+OO 1.82E+Ol 3.63E+Ol 1.2500 2.260E+l0 
Eu-l54 S.4847E-02 7.103 14.20S O.OOE+OO 3.90E-Ol 7.79E-Ol 1.7500 8.253E+08 
Eu-1SS 1.9469E-02 7.103 14.20S O.OOE+OO 1.38E-ol 2.77E-Ol 2.2500 5.456E+07 
Fe-SS 1.7797E-03 7.103 14.20S O.OOE+OO 1.26E-02 2.S3E-02 2.7500 7.613E+05 
H-3 8.006SE-03 7.103 14.20S O.OOE+OO S.69E-02 1.14E-Ol 3.5000 9.067E+04 
1-129 7.S300E-07 7.103 14.20S O.OOE+OO S.3SE-OO 1.07E-oS 5.ססOO 1.246E+Ol 
Kr-85 2.0705E-ol 7.103 14.20S O.OOE+OO 1.47E+OO 2.94E+OO 7.ססOO 1.405E+OO 
Np-237 9.SS07E-OO 7.103 14.20S O.OOE+OO 6.78E-oS 1.36E-Q4 11.ססOO I.S94E·Ol 
Pa-231 1.2740E-09 7.103 14.20S O.OOE+OO 9.05E-09 1.81E-08 
Pb-21 0 1.1838E-ll 7.103 14.205 O.OOE+OO 8.4IE-ll 1.88E-l0 
Pm-147 6.7974E-ol 7.103 14.20S O.OOE+OO 4.83E+OO 9.66E+OO 
Pu-238 1.97SSE-02 7.103 14.205 O.OOE+OO 1.40E-Ol 2.81E-Ol 
Pu-239 4.2838E-Q4 7.103 14.205 O.OOE+OO 3.04E-03 6.09E-03 
Pu-240 2.4390E-04 7.103 14.205 O.OOE+OO 1.73E-03 3.46E-03 
Pu-241 S.40S8E-02 7.103 14.205 O.OOE+OO 3.84E-Ol 7.66E-ol 
Pu-242 3.6329E-07 7.103 14.20S O.OOE+OO 2.58E-Q6 S.16E-OO 
Ra-226 8.3742E-ll 7.103 14.20S O.OOE+OO S.9SE-l0 1.19E-09 
Ra-228 S.7734E-IS 7.103 14.20S O.OOE+OO 4.10E-14 8.20E-14 
Ru-lOO 6.1356E-03 7.103 14.20S O.OOE+OO 4.36E-02 8.72E-02 
5e-79 1.2936E-05 7.103 14.20S O.OOE+OO 9.19E-Q5 1.84E-04 
5n-126 1.1S74E-05 7.103 14.205 O.OOE+OO 8.22E-OS 1.64E-Q4 
5r-90 2.4417E+OO 7.103 14.20S O.OOE+OO 1.73E+Ol 3.47E+Ol 
Te-99 4.2239E-Q4 7.103 14.205 O.OOE+OO 3.ooE-03 6.ooE-03 
Th-229 2.8568E-12 7.103 14.205 O.OOE+OO 2.03E-ll 4.OOE-ll 
Th-230 2.S310E-Q8 7.103 14.205 O.OOE+OO 1.80E-07 3.80E-07 
Th-232 1.1631E-14 7.103 14.205 O.OOE+OO 8.26E-14 1.6SE-13 
TI-2OS 4.670SE-Q8 7.103 14.205 O.OOE+OO 3.32E-07 6.63E-07 
U-232 1.31S1E-07 7.103 14.205 O.OOE+OO 9.34E-07 1.87E-OO Thermal Power 
U-233 2.1650E-09 7.103 14.205 O.ooE+OO 1.54E-Q8 3.OSE-OS Nominal Heat Bounding 
U-234 1.8399E-Q4 7.103 14.205 O.ooE+OO 1.31E-03 2.61E-03 Output Heat Output 
U-235 -2.7235E-OO 7.103 0.000 3.39E-03 3.37E-Q3 3.39E-Q3 /Wattsl /Wattsl 
U-236 1.5493E-Q5 7.103 14.205 O.ooE+OO 1.10E-04 2.20E-Q4 2.25~1 4.SOE-Ql 
U-238 -4.2851 E-09 7.103 0.000 2.13E-Q3 2.13E-03 2.13E-03 Total Total 
V-90 2.4423E+OO 7.103 14.205 O.OOE+OO 1.73E+Ol 3.47E+Ol 
Other Radionuelides 1.77E+Ol 3.53E+Ol 
·m.T_late~~n,,$1Ill!\l ll..ll(;~ 
Template Selection Summary 

FromSFO Used Basis for Parameter Differences: 
Reactor Moderator: LIGHT WATER LIGHT WATER This Template was used tor the following reasons: 

Fuel Cladding: ALUM ALUM
 Th~ fuel malch<ls ATR TempIale on 811 but one parsmelet (enridJment) msI<ing ATR • rsasonable 
SOL HM Constituents: U-ALX U
 malch. 

BOL Enrichment 0/.: 19.81060606 6010100 

Bumup Summary (MWd)' Basis for bumup used in estimate: 
FromSFO Estimated 

Nomlna':1 0.0161 7.103 Nominal bumup calculated from the heavy metal mass destroyed. 
Bounding: 14.205 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumup Multiplier Given Bumup Estimated EOL HMlGlven EDL HM
 

Nominal:1 O.CO 448.40 I I.col
 
Bounding: 0.01 , 

Reactor shutdown. core removal. sto~age, shipping or other date confinmng that Irradiation ceased for fuel.
 

2Tolal bumup for all fuel associated with this woJXsheet must be divided by BOl heavy metal mass to get specific bumup values (MWdlMT).
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Fuel Radionuclide Inventory Worksheet 

I. Fuel and TeJUPlale {nfO'tmali"D Estimated 
Fuel Nam<>: RV-l (VENEZUELA) 1:=uel decay start date:
 1997 Canister usage: 
SNFID~: 816 Estimates as of:
 2010 18"x10' 

Fuel Units & Oeser: 56 - MTR TYPE Template:
 ATR (Ught Water, Alum., 60 to 1~o. U) 2.33 
Heavy Metal Mass: BOl.=39.70kg ; EOl.=38.71 k9 2Templtlte Bumup(MWd):
 367.2 
ROO Storage Sil<>o SRs Template BOl Heavy Melsl Mass (MY):
 0.00116689
 

Template Decay Tlma'
 10 years
 

D.Estima.... m x" Xb b y" Yb Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 2.8404E-l0 933.382 1,866.765 O.OOE+OO 2.65E-07 5.30E-07 Avg. MeV 
Am-241 1.4935E-{)3 933.382 1,866.765 O.OOE+OO 1.39E+OO 2.79E+OO 0.0150 2.539E+14 
Am-242m 4.4390E-{)7 933.382 1,866.765 O.OOE+OO 4.14E-04 8.29E-04 0.0250 5.343E+13 
Am-243 1.4913E-{)6 933.382 1,866.765 O.OOE+OO 1.39E-{)3 2.78E-{)3 0.0375 4.659E+13 
C-14 5.7217E-{)9 933.382 1,866.765 O.OOE+OO 5.34E-oo 1.07E-OS 0.0575 4.921E+13 
CI-38 1.3124E-32 933.382 1,866.765 O.OOE+OO 1.22E-29 2.45E-29 0.0850 2.994E+13 
Cm-243 2.0967E-07 933.382 1,866.765 O.OOE+OO 1.96E-04 3.91 E-D4 0.1250 2.094E+13 
Cm-244 4.3001E-OS 933.382 1,866.765 O.OOE+OO 4.01E-02 8.03E-{)2 0.2250 2.571E+13 
Co-6O 1.9798E-{)s 933.382 1,666.765 O.OOE+OO 1.85E-02 3.70E-{)2 0.3750 1.152E+13 
Cs-l34 9.0795E-02 933.382 1,866.765 O.OOE+OO 8.47E+Ol 1.69E+02 0.5750 1.871E+14 
Cs-135 3.4477E-{)6 933.382 1,866.765 O.OOE+OO 3.22E-03 6.44E-{)3 0.8500 9.125E+12 
Cs-137 2.5588E+OO 933.382 1,866.765 O.OOE+OO 2.39E+03 4.78E+03 1.2500 2.970E+12 
EU-l54 5.4847E-{)2 933.382 1,866.765 O.OOE+OO 5.12E+Ol 1.02E+02 1.7500 1.085E+l1 
Eu-155 1.9469E-{)2 933.382 1,866.765 O.OOE+OO 1.82E+Ol 3.63E+Ol 2.2500 7. 170E+09 
Fe-55 1.7797E-{)3 933.382 1,866.765 O.OOE+OO 1.66E+OO 3.32E+OO 2.7500 1.000E+08 
H-3 8.0065E-{)3 933.382 1,866.765 O.OOE+OO 7.47E+OO 1.49E+Ol 3.5000 1.191E+07 
1-129 7.5300E-{)7 933.382 1,866.765 O.OOE+OO 7.03E-04 1.41E-{)3 5.ססOO 1.014E+03 
Kr-85 2.07OSE-{)1 933.382 1,866.765 O.OOE+OO 1.93E+02 3.87E+02 7.ססOO 1.128E+02 
Np-237 9.5507E-oo 933.382 1,866.765 O.OOE+OO 8.91E-03 1.78E-02 11.ססOO 1.270E+01 
Pa-231 1.2740E-{)9 933.382 1,866.765 O.OOE+OO 1.19E-oo 2.38E-{)6 
Pb-21 0 1.1838E-ll 933.382 1,866.765 O.OOE+OO 1.10E-OS 2.21E-{)8 
Pm-147 6.7974E-Ol 933.382 1,866.765 O.OOE+OO 6.34E+02 1.27E+03 
Pu-238 1.9755E-{)2 933.382 1,866.765 O.OOE+OO l.84E+Ol 3.69E+Ol 
Pu-239 4.2838E-D4 933.382 1,866.765 O.OOE+OO 4.00E-Ol 8.00E-{)1 
Pu-240 2.4390E-D4 933.382 1,866.765 O.OOE+OO 2.28E-{)1 4.55E-{)1 
Pu-241 5.4058E-{)2 933.382 1,866.765 O.OOE+OO 5.05E+Ol 1.01E+02 
Pu-242 3.6329E-07 933.382 1,866.765 O.OOE+OO 3.39E-D4 6.78E-D4 
Ra-226 8.3742E-ll 933.382 1,866.765 O.OOE+OO 7.82E-{)8 1.56E-{)7 
Ra-228 5.7734E-15 933.382 1,866.765 O.OOE+OO 5.39E-12 1.OSE-ll 
RU-loo 6.1356E-{)3 933.382 1,866.765 O.OOE+OO 5.73E+OO 1.15E+Ol 
8e-79 1.2936E-{)s 933.382 1,866.765 O.OOE+OO 1".21E-{)2 2.41E-{)2 
8n-126 1.1574E-{)S 933.382 1,866.765 O.OOE+OO 1.OSE-02 2.16E-{)2 
8r-90 2.4417E+OO 933.382 1,866.765 O.OOE+OO 2.28E+03 4.56E+03 
Tc-99 4.2239E-D4 933.382 1,866.765 O.OOE+OO 3.94E-{)1 7.88E-Ol 
Th-229 2.8566E-12 933.382 1,866.765 O.OOE+OO 2.67E-{)9 5.33E-{)9 
Th-230 2.5310E-{)8 933.382 1,866.765 O.OOE+OO 2.36E-OS 4.72E-{)5 
Th-232 1.1631E-14 933.382 1,866.765 O.OOE+OO 1.09E-l1 2.17E-l1 
Tl-2OS 4.67OSE-{)8 933.382 1,866.765 O.OOE+OO 4.36E-OS 8.72E-{)s 
U-232 1.3151E-{)7 933.382 1,866.765 O.OOE+OO 1.23E-04 2.45E-D4 Thermal Power 
U-233 2.1650E-{)9 933.382 1,866.765 O.OOE..oo 2.02E-{)6 4.04E-{)6 Nominal Heat Bounding 
U-234 1.8399E-D4 933.382 1,866.765 O.OOE+OO 1.72E-{)1 3.43E-{)1 Output Heat Output 
U-235 -2.7235E-{)6 933.382 0.000 1.84E-{)2 1.39E-02 1.64E-{)2 !Watts\ /Watts\ 
U-236 1.5493E-{)s 933.382 1,866.765 O.OOE+OO 1.45E-{)2 2.89E-{)2 2.95E+Ol S.91E+Ol 
U-238 -4.2851 E-{)9 933.382 0.000 l.OSE-{)2 1.OSE-{)2 1.OSE-{)2 Total Total 
V-OO 2.4423E+OO 933.382 1,866.765 O.OOE+OO 2.28E+03 4.56E+03 
Other Radionuclides
 2.32E+03 4.64E+03 
m. TeJUPlate Seleetion ~l'Y.B_
 .n<lC~ 
TemDlate selection SummarY 

FromSFD Used Basis for Parameter Differences:
 
Reactor Moderator: UGHTWATER UGHTWATER This Template was used for the following reasons:
 

Fuel Cladding: ALUM ALUM Th~ luel matches ATR Templale on all but one pammeter (elllichment) mal<ing ATR a reasonable 
BOl HM Constituents: U-ALX U match. 

BOl Enrichmenl 0/..: 19.1126847 6010100 

BumupSumma~(MWdr Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal:1 933.382 Norrdnal bumup caiculaled _ the heavy metal mass destroyed. 
Bounding: 1,866.765 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupf
Bumup Multiplier Given Bumup Estimated EOl HMlGlven EOl HM 

Nomlnal:1 0.07 1 1.001 
Bounding: 0.15
 

1Reactor shutdown, core removal. storage. shlppmg or other date confllmtng that Irradiation ceased for fuel.
 

~otal bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd'MT). 
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I Fuel Radionuclide Inventory Worksheet 

I. FIId ami TeIQpIate lIIfotU!llfum 
Fuel Name: SAPHIR (SWITZERLAND) 'Fuel decay start date: 1993 

SNFID#: 444 Estimates 8S of: 2010 

Estimated 
Canister usage: 

18"xl0' 
3.17 

Gamma Sources 
Photon Total 
Energy Photons/sec 
Group (bounding) 

Avg. MeV 
0.0150 2.134E+15 
0.0250 4.451E+14 
0.0375 3.887E+14 
0.0575 4.145E+14 
0.0850 2.510E+14 
0.1250 1.721E+14 
0.2250 2.163E+14 
0.3750 9.475E+13 
0.5750 1.538E+15 
0.8500 3.653E+13 
1.2500 1.846E+13 
1.7500 7.734E+11 
2.2500 9.675E+08 
2.7500 5.813E+07 
3.5000 3.696E+06 
 OO 8.546E+03סס.5
 OO 9.466E+02סס.7
 OO 1.063E+02סס.11

Thermal Power 
Nominal Heat Bounding 

Output Heat Output 
/Watts\ (Watts) 
2.42E+02 4.84E+02 

Total Total 

Fuel Units & Doser: 76 - MTR TYPE Template: ATR (Ughl Water. Alum.• 60 to 100%. U) 
_vy Metal Mas.: BOl=21.45kg ; EOL=12.ookg 'Template Bumup(MWd): 367.2 
ROD Storage Site: SRS Template BOl Heavy Metal Mas. (MT): 0.00116689 

Template Decay Time" 15 years 
en. Estimates m x" Xb b y" Yb 

CilMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel 
Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Invantories(Ci) Invantories(Ci) 
Ac-227 4.5861E-l0 8.946.303 17.892.606 O.ODE-tOO 4.10E-OB 8.21E-06 
Am-241 1.7832E-03 8,946.303 17,892.606 O.ODE-tOO l.60E+Ol 3.19E+Ol 
Am-242m 4.3410E-07 8.946.303 17.892.606 O.ODE-tOO 3.88E-03 7.77E-03 
Am-243 1.4907E-OB 8,946.303 17.892.606 O.ODE-tOO 1.33E-02 2.67E-02 
C-14 5.7162E-09 8,946.303 17,892.606 O.ODE-tOO 5.11E-05 1.02E-04 
CI-36 1.3124E-32 8.946.303 17.892.606 O.ODE-tOO 1.17E-28 2.35E-28 
Cm-243 1.8588E-07 8,946.303 17,892.606 O.ODE-tOO 1.66E-03 3.32E-03 
Cm-244 3.5512E-05 8.946.303 17,892.606 O.ODE-tOO 3.18E-Ol 6.35E-Ol 
Co-GO 1.0261E-05 8,946.303 17.892.606 O.ODE-tOO 9.18E-02 1.84E-Ol 
Cs-l34 1.6931E-Q2 8,946.303 17.892.606 O.ODE-tOO 1.51E+02 3.03E+02 
Cs-135 3.4477E-OB 8.946.303 17,892.606 O.ODE-tOO 3.08E-02 6.17E-Q2 
Cs-137 2.2800E-tOO 8.946.303 17.892.606 O.ODE-tOO 2.04E+04 4.08E+04 
Eu-l54 3.6656E-02 8,946.303 17.892.606 O.ODE-tOO 3.28E+02 6.56E+02 
EU-155 9.6841E-03 8.946.303 17.892.606 O.ODE-tOO 8.66E+Ol 1.73E+02 
Fe-55 4.6977E-Q4 8,946.303 17,892.606 O.ODE-tOO 4.20E-tOO 8.41E-tOO 
H-3 6.0485E-Q3 8.946.303 17.892.606 O.ODE-tOO 5.41E+Ol 1.08E+02 
1-129 7.5300E-07 8,946.303 17.892.606 O.ODE-tOO 6.74E-03 1.35E-02 
Kr-85 1.4989E-Ql 8,946.303 17,892.606 O.ODE-tOO 1.34E+03 2.88E+03 
Np-237 9.5534E-OB 8.946.303 17,892.606 O.ODE-tOO 8.55E-02 1.71E-Ol 
Pa-231 1.6550E-09 8.946.303 17.892.606 O.ODE-tOO l.48E-OS 2.96E-05 
Pb-21 0 2.6631E-ll 8,946.303 17,892.606 O.ODE-tOO 2.36E-Q7 4.77E-07 
Pm-147 1.8156E-Ol 8,946.303 17,892.606 O.ODE-tOO 1.62E+03 3.25E+03 
PU-236 1.8990E-Q2 8.946.303 17.892.606 O.ODE-tOO 1.70E+02 3.40E+02 
Pu-239 4.2836E-Q4 8,946.303 17,892.606 O.ODE-tOO 3.83E-tOO 7.66E-tOO 
PU-240 2.4379E-04 8,946.303 17,892.606 O.ODE-tOO 2.18E-tOO 4.36E-tOO 
Pu-241 4.2511E-02 8.946.303 17.892.606 O.ODE-tOO 3.80E+02 7.61E+02 
Pu-242 3.8329E-Q7 8,946.303 17,892.606 O.ODE-tOO 3.25E-Q3 6.50E-03 
Ra-226 1.4725E-l0 8,946.303 17,892.606 O.ODE-tOO 1.32E-OB 2.63E-OB 
Ra-228 8.9760E-15 8.946.303 17.892.606 O.ODE-tOO 8.03E-ll 1.61E-l0 
Ru-1OB 1.9752E-Q4 8,946.303 17,892.606 O.ODE-tOO 1.77E-tOO 3.53E-tOO 
8e-79 1.2933E-OS 8,946.303 17,892.606 O.ODE-tOO 1.16E-Ol 2.31E-Ql 
8n·126 1.1574E-Q5 8,946.303 17.892.606 O.ODE-tOO l.04E-Ol 2.07E-Ol 
8r-90 2.1860E+OO 8,946.303 17,892.606 O.ODE+OO 1.94E+04 3.88E+04 
Tc-99 4.2239E-04 8.946.303 17.892.606 O.OOE+OO 3.78E+OO 7.56E+OO 
Th-229 3.9270E-12 8,946.303 17.892.606 O.ODE+OO 3.51E-Q8 7.03E-08 
Th-23O 3.3578E-06 8,946.303 17,892.606 O.ODE-tOO 3.ODE-04 6.01E-04 
Th-232 1.5452E-14 8.946.303 17.892.606 O.ODE+OO 1.36E-l0 2.76E-l0 
TI-208 4.67OSE-06 8,946.303 17,892.606 O.ODE+OO 4.18E-Q4 8.36E-04 
U-232 1.3045E-Q7 8.946.303 17,892.606 O.OOE-tOO 1.17E-03 2.33E-Q3 
U-233 2.3739E-Q9 8.946.303 17,892.606 O.ODE+OO 2.12E-OS 4.25E-Q5 
U-234 1.8423E-Q4 8,946.303 17,892.606 O.ODE+OO 1.65E+OO 3.3OE-tOO 
U-235 -2.7235E-06 8.946.303 0.000 420E-Q2 1.76E-02 420E-Q2 
U-236 l.5493E-06 8.946.303 17,892.606 O.ODE+OO 1.39E-Ol 2.77E-Ol 
U-238 -4.2851 E-Q9 8,946.303 0.000 6.76E-04 6.38E-Q4 6.76E-04 
Y-90 2.1686E+OO 8,946.303 17,892.606 O.OOE+OO 1.94E+04 3.88E+04 
Other Radionucrodes 1.95E+04 3.89E+04 
m. Temolate ~ Suoninll.-v, BUmu llndChedw " 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: UGHTWATER UGHTWATER  Fuel Cladding: ALUM ALUM 

BOl HM Con_Is: U-ALX U 
BOl Enrichment OJ.: 90.62318257 6010100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated  

Nomlnal:1 I 8,946.303 Nominal bumup calculated from the heavy metal mass destroyed. 
Bounding: I 17,892.606 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl
BumuD MultiPlier Given Bumup Estimated EOl HMlGlven EOl HM 

Nomlnsl:1 1.33 I 1.051 
Bounding: 2.65 ,

Reactor shutdown. core removal, storage, shipping or other date conflnnlng that ,rradiation ceased for fuel. 

2Tolal bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup vatues (MWdlMT). 
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I 
Fuel Radionuclide Inventory WorKsheet 

I. Fuel and Template {nformation Estimated 
Fuel Nam<>: SAPHIR (SWITZERLAND) 'Fuel decay start date: 1993 Canister usage: 

SNF 10 #: 443 Estimates as of: 2010 18"xl0' 
Fuel Units & Deser: 39 - MTR TYPE Template: ATR (Ught Water, Alum.• 60 to 100'}o, U) 1.63
 
Heavy Metal MaS<l: BOl=79.73kg ; EOl=71.19kg 'Templala Bumup(MWd): 367.2
 
ROD Storage Slt<>: SRS Tomplata BOl Hoavy Metal Mass (MT): 0.00116689
 

Template Decay Time' 15 years 
n. Estimates m Xo Xb b Yo Yb Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 4.5861E-l0 8,088.493 16,176.985 O.ooE+OO 3.71E-06 7.42E-06 Avg. MeV 
Am-241 1.7832E-03 8,088.493 16,176.985 O.ooE+OO 1.44E+Ol 2.88E+Ol 0.0150 1.930E+15 
Am-242m 4.3410E-07 8,088.493 16,176.985 O.ooE+OO 3.51E-03 7.02E-03 0.0250 4.025E+14 
Am-243 1.4907E-06 8,088.493 16,176.985 O.OOE+OO 1.21E-02 2.41E-02 0.0375 3.514E+14 
C-14 5.7162E-09 8,088.493 16,176.985 O.OOE+OO 4.62E-05 9.25E-OS 0.0575 3.747E+14 
CI-36 1.3124E-32 8,088.493 16,176.985 O.OOE+OO 1.06E-28 2.12E-28 0.0850 2.270E+14 
Cm-243 1.8568E-07 8.088.493 16,176.985 O.ooE+OO 1.50E-03 3.00E-03 0.1250 1.556E+14 
Cm-244 3.5512E-05 8,088.493 16,176.985 O.ooE+OO 2.87E-Ol 5.74E-Ol 0.2250 1.956E+14 
Co-50 1.0261E-05 8,088.493 16,176.985 O.OOE+OO 8.30E-02 1.68E-Ol 0.3750 8.566E+13 
Cs-l34 1.6931E-02 8,088.493 16,176.985 O.OOE+OO 1.37E+02 2.74E+02 0.5750 1.391E+15 
Cs-l35 3.4477E-Q6 8,088.493 16,176.985 O.ooE+OO 2.79E-02 5.58E-02 0.8500 3.303E+13 
Cs-137 2.2800E+OO 8,088.493 16,176.985 O.OOE+OO 1.84E+04 3.69E+04 1.2500 1.669E+13 
Eu-l54 3.6656E-02 8,088.493 16,176.985 O.ooE+OO 2.96E+02 5.93E+02 1.7500 6.992E+l1 
Eu-155 9.6841E-03 8,088.493 16,176.985 O.OOE+OO 7.83E+Ol 1.57E+02 2.2500 8.747E+08 
Fe-55 4.6977E-Q4 8,088.493 16,176.985 O.OOE+OO 3.80E+OO 7.5OE+OO 2.7500 5.256E+07 
H-3 6.0485E-03 8,088.493 16,176.985 O.ooE+OO 4.89E+Ol 9.78E+Ol 3.5000 3.342E+06 
1-129 7.5300E-07 8,088.493 16,176.985 O.ooE+OO 6.09E-03 1.22E-02 5.0000 7.774E+03 
Kr-85 1.4989E-ol 8,088.493 16,176.985 O.OOE+OO 1.21E+03 2.42E+03 7.0000 8.613E+02 
Np-237 9.5534E-06 8,088.493 16,176.985 O.OOE+OO 7.73E-02 1.55E-Ol 11.0000 9.672E+01 
Pa-231 1.8550E-09 8,088.493 16,176.985 O.OOE+OO 1.34E-05 2.68E-OS 
Pb-21 0 2.6831E-ll 8,088.493 16,176.985 O.ooE+OO 2.15E-07 4.31E-07 
Pm-147 1.8156E-ol 8,088.493 16,176.985 O.ooE+OO 1.47E+03 2.94E+03 
Pu-238 1.8990E-02 8,088.493 16,176.985 O.ooE+OO 1.54E+02 3.07E+02 
Pu-239 4.2838E-Q4 8,088.493 16,176.985 O.ooE+OO 3.46E+OO 6.93E+OO 
Pu-240 2.4379E-Q4 8,088.493 16,176.985 O.ooE+OO 1.97E+OO 3.94E+OO 
Pu-241 4.2511E-02 8,088.493 16,176.985 O.OOE+OO 3.44E+02 6.88E+02 
Pu-242 3.6329E-07 8,088.493 16,176.985 O.ooE+OO 2.94E-03 5.88E-Q3 
Ra-226 1.4725E-l0 8,088.493 16,176.985 O.OOE+OO 1.19E-Q6 2.38E-Q6 
Ra-228 8.975OE-15 8,088.493 16,176.985 O.OOE+OO 7.26E-l1 1.45E-l0 
Ru-106 1.9752E-Q4 8,088.493 16,176.985 O.OOE+OO 1.5OE+OO 3.20E+OO 
8e-79 1.2933E-Q5 8,088.493 16,176.985 O.OOE+OO 1.OSE-Ol 2.09E-Ol 
8n-126 1.1574E-Q5 8,088.493 16,176.985 O.OOE+OO 9.36E-02 1.87E-Ol 
8r-90 2.1680E+OO 8,088.493 16,176.985 O.ooE+OO 1.75E+04 3.51E+04 
Te-99 4.2239E-Q4 8,088.493 16,176.985 O.ooE+OO 3.42E+OO 6.83E+OO 
Th-229 3.9270E-12 8,088.493 16,176.985 O.ooE+OO 3.18E-08 6.35E-oB 
Th-230 3.3578E-oB 8,088.493 16,176.985 O.ooE+OO 2.72E-04 5.43E-Q4 
Th-232 1.5452E-14 8,088.493 16,176.985 O.ooE+OO 1.25E-l0 2.50E-l0 
T1-208 4.67OSE-oB 8,088.493 16,176.985 O.ooE+OO 3.78E-Q4 7.56E-Q4 
U-232 1.3045E-07 8,088.493 16,176.985 O.OOE+OO 1.06E-03 2.11E-Q3 Thermal Power 
U-233 2.3739E-Q9 8,088.493 16,176.985 O.ooE+OO 1.92E-Q5 3.84E-QS Nominal Heal Bounding 
U-234 1.8423E-Q4 8,088.493 16,176.985 O.ooE+OO 1.49E+OO 2.98E+OO OUlPut Heat°UlPut 
U-235 -2.7235E-Q6 8,088.493 0.000 3.42E-02 1.22E-02 3.42E-02 /Watts) /Watts) 
U-236 1.5493E-Q5 8,088.493 16,176.985 O.ooE+OO 1.25E-ol 2.51E-ol 2.19E+02 4.38E+02 
U-238 -4.2851 E-09 8,088.493 0.000 2.15E-02 2.14E-02 2.15E-02 Total Total 
Y-90 2.1686E+OO 8,088.493 16,176.985 O.OOE+OO 1.75E+04 3.51E+04 
Other Radionuelides 1.76E+04 3.52E+04 
m.Temnlate Sdeell<IIl s.m-ry, ~ 1I1UJ thed<lo 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences:
 
Reactor Moderator: LIGHT WATER UGHTWATER This Ternplate was used forthe foUowing reasons:
 

Fuel Cladding: ALUM ALUM This fuel matches ATR Template on aU but one parameter (enrictlment) making ATR a reasonable
 

BOl HM Constituents: U3S12 U match.
 
BOl Enrichment 0/0: 19.83740991 6010100 

Bumup Summary (MWd)' Basis for bumup used in estimate: 
FromSFD Estimated 

NomInol:1 I 8,088.493 Nominal bumup calculated from the heavy metal mass destroyed.
Bounding:) 16,176.985 Bounding bumup assurmd to be twice nominal bumup. 

Checks 

Estimated Bumupl
 
Bumup Multiplier
 Given Bumup Esttmated EOl HMlGlven EOl HM 

NomInal: 0.32 I 1.011 
Boundlng:1 0.64 ,

Reactor shutdown, core removal, storage, shipping or other date conflnnlng that madiatlon ceased for fuel. 

"'Talai bumup for all fuel associated with this worksheet must be divided by SOL heavy metal mass to get specific bumup values (MWdlMT). 
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I Fuel Radionuclide Inventory Worksheet 

'I. Fuel attdT~t~lllf_tloo Estimated 
Fuel Name: SAPHIR (SWITZERLAND) 1FueI decay start date: 1993 Canister usage: 

SNFID#: 945 Estimates as of: 2010 lS"xl0' 
Fuel Units & Oeser: 52 - MTR TYPE Template: AlR (Ught Water, Alum., 60 to 100%, U) 2.17 
_vy Metal Mass: BOl.=35.98kg ; EOl.=28.81kg 'Template Bumup(MWd): 367.2 
ROO Storage Site: SRS Template BOl _vy Metal Mass (MT): 0.00116689 

Template Decay Time' 15 years 

n. Estimates m x. x. b y. y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 4.5861E-l0 6,795.S11 13,591.622 O.ooE+OO 3.12E-06 6.23E-06 AV9. MeV 
Am-241 1.7832E-03 6,795.811 13,591.622 O.ooE+OO 1.21E+Ol 2.42E+Ol 0.0150 1.621E+15 
Am-242m 4.3410E-07 6,795.S11 13,591.622 O.ooE+OO 2.95E-03 5.90E-03 0.0250 3.381E+14 
Am-243 1,4907E-06 6,795.811 13,591.622 O.ooE+OO 1.01E-02 2.03E-02 0.0375 2.953E+14 
C-14 5.7162E-{)9 6,795.S11 13,591.622 O.ooE+OO 3.88E-05 7.77E-{)5 0.0575 3.148E+14 
CI-36 1.3124E-32 6,795.S11 13,591.622 O.ooE+OO 8.92E-29 1.7SE-28 0.0850 1.907E+14 
Cm-243 1.SS68E-07 6,795.811 13,591.622 O.ooE+OO 1.26E-03 2.52E-03 0.1250 1.307E+14 
Cm-244 3.5512E-05 6,795.S11 13,591.622 O.ooE+OO 2.41E-Ol 4.83E-Ol 0.2250 1.643E+14 
Co-GO 1.0261E-05 6,795.S11 13,591.622 O.ooE+OO 6.97E-02 1.39E-Ol 0.3750 7.197E+13 
Cs-l34 1.6931E-{)2 6,795.811 13,591.622 O.ooE+OO 1.15E+02 2.30E+02 0.5750 1.168E+15 
CS-l35 3.4477E-06 6,795.811 13,591.622 O.ooE+OO 2.34E-02 4.69E-02 0.8500 2.775E+13 
Cs-137 2.2SooE+00 6,795.811 13,591.622 O.ooE+OO 1.55E+04 3.10E+04 1.2500 1.402E+13 
EU-154 3.6656E-02 6,795.811 13,591.622 O.ooE+OO 2,49E+02 4.98E+02 1.7500 5.875E+l1 
EU-155 9.6841E-03 6,795.811 13,591.622 O.ooE+OO 6.58E+Ol 1.32E+02 2.2500 7.349E+08 
Fe-55 4.6977E-D4 6,795.S11 13,591.622 O.ooE+OO 3.19E+OO 6.38E+OO 2.7500 4.416E+07 
H-3 6.0485E-03 6,795.S11 13,591.622 O.ooE+OO 4.11E+Ol S.22E+Ol 3.5000 2.808E+06 
1-129 7.5300E-07 6,795.811 13,591.622 O.ooE+OO 5.12E-{)3 1.02E-02 5.0000 6.505E+03 
Kr-SS 1.4989E-Ol 6,795.S11 13,591.622 O.ooE+OO 1.02E+03 2.04E+03 7.0000 7.206E+02 
Np-237 9.5534E-{)6 6,795.S11 13,591.622 O.ooE+OO 6,49E-02 1.30E-Ol 11.0000 8.092E+Ol 
Pa-231 1.6550E-{)9 6,795.811 13,591.622 O.ooE+OO 1.12E-05 2.25E-05 
Pb-210 2.6831E-ll 6,795.811 13,591.622 O.ooE+OO 1.81E-07 3.62E-07 
Pm-147 1.8156E-Ol 6,795.811 13,591.622 O.ooE+OO 1.23E+03 2.47E+03 
Pu-238 1.S990E-02 6.795.811 13,591.622 O.ooE+OO 129E+02 2.5SE+02 
Pu-239 4.2838E-D4 6,795.S11 13,591.622 O.ooE+OO 2.91E+OO 5.82E+OO 
Pu-240 2.4379E-D4 6,795.811 13,591.622 O.ooE+OO 1.66E+OO 3.31E+OO 
Pu-241 4.2511E-02 6,795.811 13,591.622 O.ooE+OO 2.S9E+02 5.78E+02 
PU-242 3.8329E-07 6,795.811 13,591.622 O.ooE+OO 2.47E-{)3 4.94E-03 
Ra-226 1.4725E-l0 6,795.811 13,591.622 O.ooE+OO 1.ooE-06 2.ooE-06 
Ra-228 8.9760E-15 6,795.811 13,591.622 O.ooE+OO 6.10E-ll 1.22E-l0 
Ru-l06 1.9752E-D4 6,795.S11 13,591.622 O.ooE+OO 1.34E+OO 2.68E+OO 
8e-79 1.2933E-05 6,795.S11 13,591.622 O.ooE+OO 8.79E-02 1.76E-Ol 
8n-126 1.1574E-{)5 6,795.S11 13,591,622 O.ooE+OO 7.87E-02 1.57E-{)1 
8r-90 2.1680E+OO 6,795.S11 13,591.622 O.ooE+OO 1.47E+04 2.95E+04 
Tc~99 4.2239E-Q4 6,795.811 13,591.622 O.OOE+OO 2.87E+OO 5.74E+OO 
Th-229 3.9270E-12 6,795.811 13,591.622 O.ooE+OO 2.67E-{)8 5.34E-08 
Th-230 3.3578E-{)8 6,795.811 13,591.622 O.ooE+OO 2.2SE-04 4.56E-D4 
Th-232 1.5452E-14 6,795.S11 13,591.622 O.ooE+OO 1.05E-l0 2.10E-l0 
T1-208 4.6705E-{)8 6,795.811 13,591.622 O.ooE+OO 3.17E-04 6.35E-D4 
U-232 1.3045E-07 6,795.811 13,591.622 O.ooE+OO 8.86E-D4 1.77E-03 Thermal Power 
U-233 2.3739E-{)9 6,795.811 13,591.622 O.ooE+OO 1.61E-{)5 3.23E-05 Nominal Heat Bounding 
U-234 1.8423E-04 6,795.S11 13,591.622 O.ooE+OO 1.25E+OO 2.50E+OO Omput Heat Output 
U-235 -2.7235E-{)6 6,795.811 0.000 3.50E-{)2 1.65E-02 3.50E-{)2 /Watts) /Watts) 
U-236 1.5493E-{)s 6,795.811 13,591.622 O.ooE+OO 1.05E-{)1 2.11E-Ol 1.84E+02 3.68E+02 
U-238 -4.2SS1E-{)9 6,795.811 0.000 6.64E-03 6.61E-{)3 6.64E-03 Total Total 
Y-90 2.1686E+OO 6,795.811 13,591.622 O.ooE+OO 1.47E+04 2.95E+04 
Other Radionuclides 1.48E+04 2.96E+04 
Ul.TeJ1II)late SeIectloll ~ry,n...... lUtllC~ j 

Template selection Summary 
FromSFD Used Basis for Parameter Differences: 

Reactor Moderator: UGHTWATER UGHTWATER This Template was used forthe following reasons: 
Fuel Cladding: ALUM ALUM This 1001 matches ATR Terrq>lale on all but one pmameler (enridlment) making ATR a reasonable 

BOl HM Constituents: U3S12 U match. 
BOl Enrlc:llmont %: 45.07146122 60 to 100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
From SFD Estimated 

Nominal: 6,795.811 Nominal bumup calaJlated from the heavy metal mass destroyed. 
Boundlng:1 I 13.591.622 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl
Bumup Multiplier Given Bumup Estimated EOl HMtGlven EOl HM 

Nominal: 0.60 I 1.011 
Bounding:1 1.20 ,

Reactor shutdown, core removal, storage. shipping or other dale conflnlling that lRadiation ceased for fuel.
 

2Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd'MT).
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Fuel Radionuclide Inventory Worksheet 

I. Fuel and Template We_lion Estimated 
Fuel Name: SAXTON 'Fuel decay start date: 1972 Canister usage:
 

SNFIDII: 882 Estimates as of: 2010 18"xl0'
 
Fuel Units & llescT: 20 - ELEMENT Template: Pathfinder (Ught Water. SST, 60 to 1()()C}o, U) 0.69 
Heavy Metal Mas" BOL: ; EOL:l0.4Okg 2Template Bumup(MWd): 6.01 
ROD Storage Site: INEEL Template BOL Heavy Metal Mas. (MT): 0.00012882 

Template Decay Time' 35 years 
II. Estimates m x" x, b y" y, Gamma Sources 

Photon Total 
CilMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Cl) Inventories(Ci) Inventories(CI) Group (bounding) 
Ac-227 2.3344E-Q8 16.671 16.671 O.OOE+OO 3.89E-Q7 3.89E-07 Avg.MeV 
Am-241 1.1135E-Q4 16.671 16.671 O.OOE+OO lo86E-03 1.86E-03 0.0150 1.245E+12 
Am-242m 8.5075E-09 16.671 16.671 O.OOE+OO 1.42E-07 1.42E-07 0.0250 2.586E+11 
Am-243 9.8519E-l0 16.671 16.671 O.OOE+OO lo64E-OS 1.64E-OS 0.0375 2.237E+l1 
C-14 2.3012E-04 16.671 16.671 O.OOE+OO 3.84E-03 3.84E-03 0.0575 2.411E+11 
CI-36 1.2261E-06 16.671 16.671 O.OOE+OO 2.04E-05 2.04E-Q5 0.0850 1.457E+ll 
Cm-243 2.4875E-l0 16.671 16.671 O.OOE+OO 4.15E-09 4.15E-Q9 0.1250 9.469E+10 
Cm-244 2.3178E-09 16.671 16.671 O.OOE+OO 3.86E-OS 3.86E-OS 0.2250 1.258E+11 
Co-£O 7.0849E-02 16.671 16.671 O.ooE+OO 1.18E+OO 1.18E+OO 0.3750 5.469E+10 
Cs-l34 3.0266E-06 16.671 16.671 O.ooE+OO 5.05E-Q5 5.05E-05 0.5750 9.009E+11 
Cs-135 3.0316E-05 16.671 16.671 O.OOE+OO 5.05E-04 5.05E-04 0.8500 9.119E+09 
Cs-137 1.4511E+OO 16.671 16.671 O.OOE+OO 2.42E+Ol 2.42E+Ol 1.2500 9.064E+10 
Eu-l54 6.6955E-Q4 16.671 16.671 O.OOE+OO 1.12E-02 1.12E-02 1.7500 2.353E+08 
Eu-155 6.9850E-Q4 16.671 16.671 O.oOE+OO lo16E-02 1.16E-Q2 2.2500 4.884E+05 
Fe-55 lo2318E-03 16.671 16.671 O.ooE+OO 2.05E-02 2.05E-Q2 2.7500 1.412E+04 
H-3 2.5141E-Q3 16.671 16.671 O.ooE+OO 4.19E-02 4.19E-Q2 3.5000 2.911E+OO 
1-129 7.3195E-Q7 16.671 16.671 O.ooE+OO 1.22E-Q5 1.22E-05 5.ססOO 1.214E+OO 
Kr-85 4.1281E-Q2 16.671 16.671 O.OOE+OO 6.88E-Ql 6.88E-Ol 7.ססOO 1.358E-Ql 
Np-237 1.1489E-06 16.671 16.671 O.ooE+OO 1.92E-05 1.92E-05 11.ססOO 1.536E-02 
Pa-231 4.5241E-Q8 16.671 16.671 O.ooE+OO 7.54E-07 7.54E-Q7 
Pt>-210 6.4476E-13 16.671 16.671 O.ooE+OO 1.07E-ll 1.07E-ll 
Pm-147 1.1651E-Q3 16.671 16.671 O.ooE+OO lo94E-02 1.94E-Q2 
Pu-238 2.9517E-Q4 16.671 16.671 O.ooE+OO 4.92E-03 4.92E-03 
Pu-239 6.6772E-Q4 16.671 16.671 O.ooE+OO 1.11E-Q2 1.11E-Q2 
Pu-240 8.6839E-05 16.671 16.671 O.ooE+OO 1.45E-Q3 1.45E-03 
Pu-241 7.1514E-Q4 16.671 16.671 O.ooE+OO 1.19E-Q2 1.19E-02 
Pu-242 1.9717E-Q9 16.671 16.671 O.OOE+OO 3.29E-Q8 3.29E-Q8 
Ra-226 1.7654E-12 16.671 16.671 O.ooE+OO 2.94E-ll 2.94E-ll 
Ra-228 8.2928E-12 16.671 16.671 O.ooE+OO lo38E-l0 1.38E-l0 
RU-l06 1.8419E-l0 16.671 16.671 O.OOE+OO 3.07E-09 3.07E-Q9 
Se-79 1.3223E-Q5 16.671 16.671 O.OOE+OO 2.20E-Q4 2.20E-Q4 
5n-126 1.1493E-Q5 16.671 16.671 O.ooE+OO 1.92E-Q4 1.92E-Q4 
Sr-90 1.3649E+OO 16.671 16.671 O.ooE+OO 2.28E+Ol 2.28E+Ol 
Tc-99 4.6656E-Q4 16.671 16.671 O.ooE+OO 7.78E-Q3 7.78E-Q3 
Th-229 1.4547E-ll 16.671 16.671 O.ooE+OO 2.43E-l0 2.43E-l0 
Th-230 1.6617E-l0 16.671 16.671 O.OOE+OO 2.77E-Q9 2.77E-Q9 
Th-232 8.3381E-12 16.671 16.671 O.OOE+OO 1.39E-l0 1.39E-l0 
TI-2OS 2.1664E-Q8 16.671 16.671 O.OOE+OO 3.61E-Q7 3.61E-Q7 
U-232 5.8669E-OS 16.671 16.671 O.OOE+OO 9.78E-07 9.78E-Q7 Thermal Power 
U-233 3.1847E-Q9 16.671 16.671 O.OOE+OO 5.31E-08 5.31E-08 Nominal Heat Bounding 
U-234 3.8769E-Q7 16.671 16.671 O.ooE+OO 6.46E-Q6 6.46E-Q6 Output Heat Output 
U-235 -2.7761 E-Q6 16.671 0.000 2.10E-Q2 2.10E-Q2 2.10E-Q2 /Wattsl /Wattsi 
U-236 lo6190E-Q5 16.671 16.671 O.ooE+OO 2.70E-Q4 2.70E-04 2.92E-Dl 2.92E-ol 
U-238 -2.8547E-Q9 16.671 0.000 2.28E-Q4 2.27E-Q4 2.28E-04 Total Total 
Y-90 lo3652E+OO 16.671 16.671 O.ooE+OO 2.28E+Ol 2.28E+Ol 
Other Radionuclides 2.75E+Ol 2.75E+Ol 

ffi. Template Sdedlun SIJl>lmary.BlU'Bup ~.ll"" CbI\d<$ 
Template selection SummarY 

FromSFD ~ Basis for Parameter Differences: 
_Moderator: UGHTWATER LIGHT WATER !This Template was used lorthe folloWing reasons: 

Fuel Cladding: SST SST This fuel matches on all parameters except enrichment (unknovtTl). 
BOL HM Con9lltuents: U02 U 

BOL Enrichment %: 60 to 100 

Bumup Summary (MWd)' Basis for bumup used in estimate: 
FromSFD I E9lImaled 

Nomlnal:1 I 16.671 Nominal bumup set equal to bounding bumup. 
Bounding: 16.671 Bounding bumup taken from SFD and converted 10 MWd usilg 8OL=10.42Okg 

Checks 

Estimated Bumupl
BumuD MultlDlier Given Bumup 1E9lImatsd EOL HMlGlven EOL HM 

Nomlnal: 0.03 I 1.001 
Bounding: 0.03 ,

Reactor shutdown, core removal, storage, shipping or other date conflnnlng that Irradiation ceased for fuel. 

2Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdlMT). 
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Fuel Radionuclide Inventory Worksheet 
I. Fuelanll Template 1Jlf_tiQn Estimated 

Fuel Name: SAXTON 1Fuel decay start date: 1972 Canister usage: 
SNFID#: 787 Estimates as of: 2010 18"x10' 

Fuel Units & Oeser: 43 - ELEMENT Template: (Worst Case) 1.34 
_vy Metal Mass: BOl= ; EOl=239.88kg 'Template Bumup(MWd): 62.5 
ROD Stor_ SlIe: INEEL Template BOl _vy Metal Mass (MT): 0.00186865 

Template Decay Time· 35 years 

n. Estimates m x" x. b y" y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 2.3072E-06 240.132 240.132 O.ooE+OO 5.54E-04 5.54E-04 Avg. MeV 
Am-241 8.4448E+OO 240.132 240.132 O.ooE+OO 2.03E+03 2.03E+03 0.0150 5.419E+14 
Am-242m 1.6848E-Q2 240.132 240.132 O.ooE+OO 4.05E+OO 4.05E+OO 0.0250 5.856E+13 
Am-243 1.6320E-02 240.132 240.132 O.ooE+OO 3.92E+OO 3.92E+OO 0.0375 5.167E+13 
C-14 1.2090E-Ol 240.132 240.132 O.ooE+OO 2.90E+Ol 2.90E+Ol 0.0575 8.057E+13 
CI-36 2.2849E-03 240.132 240.132 O.ooE+OO 5.49E-Ol 5.49E-Ql 0.0850 3.152E+13 
Cm-243 8.6624E-04 240.132 240.132 O.ooE+OO 2.08E-Ol 2.08E-Ol 0.1250 2.464E+13 
Cm-244 1.6848E-Ol 240.132 240.132 O.ooE+OO 4.05E+Ol 4.05E+Ol 0.2250 2.723E+13 
Co-6O 2.8086E+Ol 240.132 240.132 O.ooE+OO 6.74E+03 6.74E+03 0.3750 1.165E+13 
Cs-l34 3.4148E-04 240.132 240.132 O.ooE+OO 8.20E-02 8.20E-Q2 0.5750 1.893E+14 
Cs-l35 4.3976E-04 240.132 240.132 O.ooE+OO 1.06E-Ol 1.06E-Ol 0.8500 7.234E+12 
Cs-137 2.1049E+Ol 240.132 240.132 O.ooE+OO 5.05E+03 5.05E+03 1.2500 5.056E+14 
EU-l54 1.25OOE+OO 240.132 240.132 O.ooE+OO 3.ooE+02 3.OOE+02 1.7500 2.237E+l1 
Eu-155 6.8986E-02 240.132 240.132 O.ooE+OO 1.66E+Ol 1.66E+Ol 2.2500 2.660E+09 
Fe-55 2.9308E-Ql 240.132 240.132 O.ooE+OO 7.04E+Ol 7.04E+Ol 2.7500 7.523E+08 
H-3 2.4311E-Ol 240.132 240.132 O.ooE+OO 5.84E+Ol 5.84E+Ol 3.5000 5.129E+06 
1-129 1.0618E-05 240.132 240.132 O.ooE+OO 2.55E-Q3 2.55E-Q3 5.ססOO 2.166E+06 
Kr-SS 5.9882E-Ql 240.132 240.132 O.ooE+OO 1.44E+02 1.44E+02 7.ססOO 2.453E+05 
Np-237. 1.5688E-04 240.132 240.132 O.ooE+OO 3.76E-02 3.76E-Q2 11.ססOO 2.795E+04 
Pa-231 2.8656E-Q6 240.132 240.132 O.ooE+OO 6.88E-04 6.88E-04 
Pb-210 2.3918E-08 240.132 240.132 O.ooE+OO 5.74E-Q6 5.74E-Q6 
Pm-147 1.6900E-Q2 240.132 240.132 O.ooE+OO 4.06E+OO 4.06E+OO 
Pu-238 -8.6123E-Ql 240.132 0.000 3.09E+04 3.07E+04 3.09E+04 
Pu-239 -4.8440E-02 240.132 0.000 3.73E+03 3.72E+03 3.73E+03 
Pu-240 -3.oo95E-Ol 240.132 0.000 4.77E+03 4.70E+03 4.77E+03 
Pu-241 -1.0411E+02 240.132 0.000 1.23E+06 1.20E+06 1.23E+06 
Pu-242 -1.1381E-04 240.132 0.000 2.06E+Ol 2.06E+Ol 2.06E+01 
Ra-226 6.4400E-06 240.132 240.132 O.ooE+OO 1.55E-Q5 1.55E-Q5 
Ra-228 5.9952E-07 240.132 240.132 O.ooE+OO 1.44E-04 1.44E-04 
Ru-l06 8.5526E-Q7 240.132 240.132 O.ooE+OO 2.05E-04 2.05E-04 
5e-79 1.9181E-04 240.132 240.132 O.ooE+OO 4.61E-02 4.61E-02 
5n-126 1.6671E-04 240.132 240.132 O.OOE+OO 4.00E-Q2 4.OOE-02 
5r-90 1.9799E+Ol 240.132 240.132 O.OOE+OO 4.75E+03 4.75E+03 
Tc-99 6.7678E-Q3 240.132 240.132 O.OOE+OO 1.63E+OO 1.63E+OO 
Th-229 1.7488E-Q6 240.132 240.132 O.ooE+OO 4.20E-04 4.20E-04 
Th-230 5.8704E-Q6 240.132 240.132 O.ooE+OO 1.41E-Q3 1.41E-Q3 
Th-232 6.0208E-Q7 240.132 240.132 O.ooE+OO 1.45E-04 1.45E-04 
Tl-208 8.7573E-Q5 240.132 240.132 O.ooE+OO 2.10E-02 2.10E-02 
U-232 2.3706E-04 240.132 240.132 O.ooE+OO 5.69E-02 5.69E-Q2 Thennal Power 
U-233 3.6128E-04 240.132 240.132 O.ooE+OO 8.68E-02 8.68E-Q2 Nominal Heat Bounding 
U-234 1.2788E-Q2 240.132 240.132 O.OOE+OO 3.07E+OO 3.07E+OO Output Heat Output 
U-235 5.7488E-04 240.132 240.132 1.03E-Ql 2.41E-01 2.41E·01 /Wattsl /Wattsi 
U·236 2.3485E-04 240.132 240.132 O.ooE+OO 5.64E-Q2 5.64E·02 1.S5E+03 1.56E+03 
U·238 1.1581E-04 240.132 240.132 1.29E-Q2 4.07E-Q2 4.07E-Q2 Total Total 
Y·90 1.9804E+01 240.132 240.132 O.ooE+OO 4.76E+03 4.76E+03 
Other Radionuelldes 1.48E+04 1.48E+04 
m.T_teSeledion.~rv,B""" .ll.tl~ 
Template Selection Summary 

From SFD Used Basis for Parameter Differences:
UGHTWATER (Worst Case) This Template was used for the following reasons: --, 

Fuel Cladding: ZIRe SST/inconel Th~ fuel cldnl dosely match any existing terr¢des, therefore !he WOISt case template was used. 
BOl HM Constituents: Pu02·U02 U. Th.&Pu 

BOL Enrichment 0/0: Oto 100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
From SFD Estimated 

Nomlnal:1 I 240.132 Nominal bumup set equal to bounding bumup. 
Bounding:1 I 240.132 rBounding bumup taken from 8FD and cooverted to MWd using BOl=240.132kg 

Checks
 

Estimated Bumupl
 
BumuD Multiplier Given BumUD Estimated EOl HMlGlven EOl HM 

Nominal: 0.03 I 1.401 
Bounding: 0.03 ,

Reactor shutdown, core removal, storage, shIpping or other date conflnnlng that lnadiation ceased for fuel.
 

~otal bumup for all fuel associated with this worksheet must be divk:led by BOL heavy metal mass to get specific bumup values (MWd'MT).
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and Template Information Estimated
 

Fuel Nama: SAXTON 'Fuel decay start date: 1972 Canister usage:
 
SNFID(/: 883 Estimates as of: 2010 18"xl0'
 

Fuel Units & DescT: 25 - ELEMENT Template: (Worst Case) 0.78
 

Heavy Metal Mas,; BOl= ; EOl=95.59k9 'Template Bumup(MWd): 62.5 
ROD Storage Slto: INEEl Template BOl Heavy Molal Mass (MT): 0.00186865 

Template Decay Time' 35 years 

II. Estimates m x" x. b y" y. Gamma Sources 
Photon Total 

CilMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Bumup (MWd)' Bumup (MWcl)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 2.3072E-06 95.688 95.688 O.OOE-+OO 2.21E-04 2.21E-04 Avg.MeV --
Am-241 8.4448E-+OO 95.688 95.688 O.OoE-+OO 8.08E+02 8.08E+02 0.0150 2.160E+14 
Am-242m 1.6848E-Q2 95.688 95.688 O.OOE-+OO 1.61 E-+OO 1.61E-+OO 0.0250 2.333E+13 
Am-243 1.6320E-Q2 95.688 95.688 O.OOE-+OO 1.56E-+OO 1.56E-+OO 0.0375 2.059E+13 
C-14 1.2090E-Ql 95.688 95.688 O.OOE-+OO 1.16E+Ol 1.16E+Ol 0.0575 3.211E+13 
CI-36 2.2849E-Q3 95.688 95.688 O.OOE-+OO 2.19E-Ol 2.19E-Ql 0.0850 1.256E+13 
Cm-243 8.6624E-04 95.688 95.688 O.OOE-+OO 8.29E-02 8.29E-02 0.1250 9.820E+12 
Cm-244 1.6848E-Ol 95.688 95.688 O.OOE-+OO 1.61E+Ol 1.61E+Ol 0.2250 1.085E+13 
Co-6O 2.8066E+Ol 95.688 95.688 O.OOE-+OO 2.69E+03 2.69E+03 0.3750 4.642E+12 
Cs-l34 3.4148E-04 95.688 95.688 0.001'0-+00 3.27E-02 3.27E-02 0.5750 7.543E+13 
Cs-l35 4.3976E-Q4 95.688 95.688 O.OOE-+OO 4.21E-02 4.21E-02 0.8500 2.882E+12 
Cs-137 2.1049E+Ol 95.688 95.688 O.OOE-+OO 2.01E+03 2.01E+03 1.2500 2.015E+14 
Eu-l54 1.2500E-+OO 95.688 95.688 O.OOE-+OO 1.20E+02 1.20E+02 1.7500 8.914E+l0 
Eu-155 6.8986E-Q2 95.688 95.688 O.OOE-+OO 6.80E-+OO 6.80E-+OO 2.2500 1.060E+09 
Fe-55 2.9308E-Ol 95.688 95.688 O.OOE-+OO 2.80E+Ol 2.80E+Ol 2.7500 2.998E+08 
H-3 2.4311E-Ol 95.688 95.688 O.OOE-+OO 2.33E+Ol 2.33E+Ol 3.5000 2.044E+06 
~129 1.0618E-05 95.688 95.688 O.OOE-+OO 1.02E-03 1.02E-Q3 5.0000 8.630E+05 
Kr-SS 5.9882E-Ql 95.688 95.688 O.OOE-+OO 5.73E+Ol 5.73E+Ol 7.0000 9.mE+04 
Np-237 1.5668E-Q4 95.688 95.688 O.OOE-+OO 1.50E-02 1.50E-02 11.0000 1.114E+04 
Pa-231 2.8656E-06 95.688 95.688 O.OOE-+OO 2.74E-04 2.74E-04 
Pb-21 0 2.3918E-06 95.688 95.688 O.ooE-+OO 2.29E-06 2.29E-06 
Pm-147 1.6900E-Q2 95.688 95.688 O.ooE-+OO 1.62E-+OO 1.62E-+OO 
Pu-238 -8.6123E-Ol 95.688 0.000 1.23E+04 1.22E+04 123E+04 
Pu-239 -4.8440E-02 95.688 0.000 1.49E+03 1.48E+03 1.49E+03 
Pu-240 -3.CJ095E-01 95.688 0.000 1.90E+03 1.87E+03 1.90E+03 
Pu-241 -1.0411E+02 95.688 0.000 4.89E+05 4.79E+05 4.89E+05 
Pu-242 -1.1381E-04 95.688 0.000 8.22E-+OO 8.21 E-+OO 8.22E-+OO 
Ra-226 6.4400E-06 95.688 95.688 O.ooE-+OO 6.16E-06 6.16E-Q6 
Ra-228 5.9952E-Q7 95.688 95.688 O.OOE-+OO 5.74E-OS 5.74E-05 
Ru-loo 8.5526E-Q7 95.688 95.688 O.ooE-+OO 8.18E-OS 8.18E-Q5 
5e-79 1.9181E-Q4 95.688 95.688 O.OOE-+OO 1.84E-02 1.84E-Q2 
5n-126 1.6671E-Q4 95.688 95.688 O.OOE-+OO 1.60E-Q2 1.60E-Q2 
5r-90 1.9799E+Ol 95.688 95.688 O.OOE-+OO 1.89E+03 1.89E+03 
Tc-99 6.7678E-Q3 95.688 95.688 O.ooE-+OO 6.48E-Ql 6.48E-Ql 
Th-229 1.7466E-Q6 95.688 95.688 O.OOE-+OO 1.67E-Q4 1.67E-Q4 
Th-230 5.8704E-Q6 95.688 95.688 O.ooE-+OO 5.62E-Q4 5.62E-Q4 
Th-232 6.0208E-Q7 95.688 95.688 O.OOE-+OO 5.76E-Q5 5.76E-OS 
TI-208 8.7573E-Q5 95.688 95.688 O.ooE-+OO 8.38E-Q3 8.38E-Q3 
U-232 2.3706E-Q4 95.688 95.688 o.oOE-+OO 2.27E-Q2 2.27E-02 Thermal Power
U-233 3.6128E-Q4 95.688 95.688 O.ooE+OO 3.46E-Q2 3.46E-Q2 Nominal Heat Bounding
U-234 1.2788E-Q2 95.688 95.688 O.OOE-+OO 1.22E-+OO 1.22E-+OO OUtput l-teatOutput 
U-235 5.7486E-Q4 95.688 95.688 4.12E-02 9.62E-Q2 9.62E-Q2 /Wattsl /Wattsi 
U-236 2.3485E-04 95.688 95.688 O.OOE-+OO 2.25E-Q2 2.25E-Q2 6.18£+02 6.22E+lI2
U-238 1.1581 E-Q4 95.688 95.688 5.12E-03 1.62E-Q2 1.62E-Q2 Total Total 
Y-90 1.9804E+Ol 95.688 95.688 O.ooE-+OO 1.89E+03 1.89E+03 
Other Radionuclides 5.90E+03 5.90E+03 

IlLTl!IlIIlIate SdedioJl· s..-rv,$1!O!I!I> ~ lUI4e~ 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences:
 
-Moderator: UGHTWATER (Worst Case) This Template was used for the following reasons:
 

Fuel Cladding: SST SST~nconel This fuel didn' closely match any existing templates, therefore the worst case template was used.
 
BOl HM Constituents: PU02-U02 U. Th.&Pu 

BOL Enrichment 0/.: Oto 100 

Bumup Summary (MWd) Basis for bumup used in estimate;
 
FromSFD I Estimated
 

Nomlnal:1 I 95.688 Nominal bumup set equal to bounding bumup.
 
Boundlng:1 95.688 Bounding bumup taken from SFD and converted to MWd using BOL=95.688l<g
 

Checks 

Estimated Bumupl
Bumup Multiplier Given Bumup :Estimated EOl HMlGiven EOl HM 

Nominal: 0.03 I 1.401 
Bounding: 0.03 ,

Reactor shutdown, core removal, storage, strippcng or other date conflnmng that irradiation ceased for fuel.
 

2Total bumup for all fuel associated \Nith this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWcVMT).
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I Fuel Radionuclide Inventory Worksheet 

J. Fuel .nd Templllt. lnfol'llllltiQn Estimated 
Fuel Name: SAXTON 'Fuel decay start date: 1972 Canister usage: 

SNFID#: 788 Estimates as of: 2010 18"xl0' 
Fuel Units & Desc<: 9 - ELEMENT Template: PWR (Ught Water, Zirc, 0 to 5~'o, U) 0.31 
Heavy Metal Mass: BOL" : EOL,,41.48k9 'Template Bumup(MWd): 61.92 
ROD Siorage Site: INEEl Templale BOl Heavy Metel Mass (MT): 0.00176911 

Template Decay Time' 35 years 
R.Estimates m x. x. b y. y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Burnup (MWdj' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 8.7758E-l0 66.483 66.483 O.ooE+OO 5.83E-08 5.83E-08 Avg. MeV 
Am-241 1.4352E-Ol 66.483 66.483 O.ooE+OO 9.54E+OO 9.54E+OO 0.0150 3.577E+12 
Am-242m 2.8698E-Q4 66.483 66.483 O.OOE+OO 1.91E-02 1.91E-02 0.0250 7.214E+ll 
Am-243 6.2565E-04 66.483 66.483 O.ooE+OO 4.16E-02 4.16E-02 0.0375 6.880E+l1 
C-14 4.7901E-05 66.483 66.483 O.ooE+OO 3.18E-03 3.18E-Q3 0.0575 7.949E+l1 
CI-36 8.0297E-Q7 66.483 66.483 O.OOE+OO 5.34E-05 5.34E-Q5 0.0850 4.003E+l1 
Cm-243 2.5081E-Q4 66.483 66.483 O.ooE+OO 1.67E-02 1.67E-02 0.1250 2.778E+l1 
Cm-244 4.9015E-Q2 66.483 66.483 O.ooE+OO 3.26E+OO 3.26E+OO 0.2250 3.433E+l1 
Co-50 2.5581E-03 66.483 66.483 O.ooE+OO 1.70E-Ol 1.70E-Ol 0.3750 1.476E+l1 
Cs-l34 4.0536E-05 66.483 66.483 O.ooE+OO 2.69E-03 2.69E-Q3 0.5750 3.433E+12 
Cs-135 1.4433E-Q5 66.483 66.483 O.ooE+OO 9.5OE-04 9.5OE-04 0.8500 4.749E+l0 
Cs-137 1.3979E+OO 66.483 66.483 O.OOE+OO 9.29E+Ol 9.29E+Ol 1.2500 4.665E+l0 
EU-154 2.0203E-02 66.483 66.483 O.ooE+OO l.34E+OO 1.34E+OO 1.7500 1.397E+09 
Eu-155 1.7684E-03 66.483 66.483 O.ooE+OO 1.18E-Ol 1.18E-Ol 2.2500 2.251E+05 
Fe-55 4.3136E-Q5 66.483 66.483 O.ooE+OO 2.87E-03 2.87E-03 2.7500 4.609E+05 
H-3 2.0769E-Q2 66.483 66.483 O.ooE+OO 1.38E+OO 1.36E+OO 3.5000 4.753E+04 
1-129 9.8288E-07 66.483 66.483 O.OOE+OO 6.53E-05 6.53E-05 5.0000 2.032E+04 
Kr-85 2.8214E-02 66.483 66.483 O.ooE+OO 1.88E+OO 1.88E+OO 7.0000 2.342E+03 
Np-237 1.1218E-05 66.483 66.483 O.ooE+OO 7.48E-04 7.48E-04 11.0000 2.690E+02 
Pa-231 1.3036E-Q9 66.483 66.483 O.ooE+OO 8.67E-08 8.67E-08 
Pb-21 0 8.5078E-ll 66.483 66.483 O.ooE+OO 5.66E-09 5.66E-09 
Pm-147 3.6531E-04 66.483 66.483 O.OOE+OO 2.43E-02 2.43E-Q2 
Pu-238 7.4564E-02 66.483 66.483 O.ooE+OO 4.96E+OO 4.96E+OO 
Pu-239 1.1623E-02 66.483 66.483 O.ooE+OO 7.73E-Ql 7.73E-Ol 
Pu-240 1.5132E-Q2 66.483 66.483 O.ooE+OO 1.01E+OO 1.01E+OO 
Pu-241 9.oo36E-Ol 66.483 66.483 O.OOE+OO 5.99E+Ol 5.99E+Ol 
Pu-242 6.425OE-05 66.483 66.483 O.ooE+OO 4.27E-03 4.27E-Q3 
Ra-226 2.2804E-l0 66.483 66.483 O.ooE+OO 1.52E-08 1.52E-08 
Ra-228 5.2713E-12 66.483 66.483 O.OOE+OO 3.50E-l0 3.50E-l0 
Ru-lOO 6.115OE-l0 66.483 66.483 O.ooE+OO 4.07E-Q9 4.07E-08 
Se-79 1.2377E-05 66.483 66.483 O.ooE+OO 8.23E-04 8.23E-Q4 
Sn-126 2.5210E-05 66.483 66.483 O.ooE+OO 1.68E·03 1.68E-Q3 
Sr-90 9.1667E-Ql 66.483 66.483 O.OOE+OO 6.09E+Ol 6.09E+Ol 
Tc·99 3.9357E-D4 66.483 66.483 O.OOE+OO 2.62E-02 2.62E-02 
Th-229 1.2057E-l0 66.483 66.483 O.ooE+OO 8.02E-Q9 8.02E-Q9 
Th-230 2.1043E-Q9 66.483 66.483 O.OOE+OO l.40E-Q6 l.40E-Q6 
Th-232 5.2972E-12 66.483 66.483 O.ooE+OO 3.52E-l0 3.52E-l0 
TI-208 1.7474E-Q7 66.483 66.483 O.ooE+OO 1.16E-05 1.16E-Q5 
U-232 4.7368E-07 66.483 66.483 O.ooE+OO 3.15E-05 3.15E-Q5 Thermal Power 
U-233 2.5097E-Q9 66.483 66.483 O.OOE+OO 1.67E-Q6 1.67E-OO Nominal Heat Bounding 
U-234 5.0000E-Q5 66.483 66.483 O.ooE+OO 3.32E-Q3 3.32E-03 Output Heat Output 
U-235 -1.4489E-Q6 66.483 0.000 2.87E-Q3 2.78E-Q3 2.87E-Q3 IWattal /Watts) 
U-236 7.5824E-Q6 66.483 66.483 O.OOE+OO 5.04E-04 5.04E-Q4 1.53E+OO 1.53E+OO 
U-238 -2.6129E-Q7 66.483 0.000 1.35E-Q2 1.35E-Q2 1.35E-Q2 Total Total 
V-90 9.1699E-Ql 66.483 66.483 O.ooE+OO 6.10E+Ol 6.10E+Ol 
Other Radionuclides 8.92E+Ol 8.92E+Ol 
'IJJ. T~te~S!J.II!Illll and CIIed<l!
 
Template Selection Summary
 

FromSFD
 Used Basis for Parameter Differences: 
Reactor Moderator: LIGHT WATER UGHTWATER This Template was used for the following reasons: 

Fuel Cladding: ZIRC ZIRC T1tis fuel malches on ~I paramete.. except enrichment (unknoWll). 
BOL HM Constituents: U02 U
 

BOL Enrichment 0/.:
 Oto 5 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlna':1 I 66.483 Nominal bumup set equal to bounding bumup. 
Boundlng:1 I 66.483 Bouncing bumup taken from SFD and converted to MWd using B0L=41.552kg 

Checks
 

EstImated Bumupl
 
BumUD MulliDlIar Given Bumup EsU...- EOl HMlGlven EOl HM 

Nominal: 0.05 I 1.001 
Bounding: 0.05 ,

Reactor shutdown, core removal, storage, shipping or other date conflnmng that IrradiatIOn ceased for fuel. 

2Total bumup for all fuel associated With this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdIMT). 
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Fuel Radionuclide Inventory Worksheet 

1. Fuel and Template Illf~nnatioD Estimated 
Fuel Namo: SHIPPINGPORT (MET MOUNTS) l Fuel decay start date:
 1964 Canister usage: 

SNF 10 (/: 1087 estimates as of:
 2010 HIC 
Fuel Unlls & Descr: 1 - CANISTER OF SCRAP Template:
 lWBR (Ught Water. Zirc. 60 to 100%. Th and U) 1.00 
Heavy Metal Meso: BO~ ; EOL=.OSkg "Template Bumup(MWd):
 10269.14 
ROD Storage Sito: INEEL Template BOL Heavy Metal M... (MT):
 0.45991251
 

Template Decay Time'
 35 years
 

n. Estimates m x. x. b y. y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec
 
Radionuclide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding)
 

Ae-227 9.7360E-Q5 2.522 2.522 O.ooE+OO 2.46E-04 2.46E-04 Avg.MeV 
Am-241 2.4345E·04 2.522 2.522 O.ooE+OO 6.14E-04 6.14E-04 0.Q150 2.080E+l1 
Am-242m 1.4821E·06 2.522 2.522 O.ooE+OO 3.74E-06 3.74E-06 0.0250 4.285E+l0 
Am-243 3.1152E-07 2.522 2.522 O.ooE+OO 7.86E-07 7.86E-07 0.0375 3.662E+l0 
C·14 9.2432E-Q5 2.522 2.522 O.ooE+OO 2.33E-04 2.33E-Q4 0.0575 4.oo3E+l0 
CI-36 1.8103E-06 2.522 2.522 O.ooE+OO 4.57E·06 4.57E-Q6 0.0850 2.557E+l0 
Cm-243 3.0597E-Q7 2.522 2.522 O.ooE+OO 7.72E·07 7.72E-Q7 0.1250 1.602E+l0 
Cm-244 1.4149E-05 2.522 2.522 O.ooE+OO 3.57E-Q5 3.57E-Q5 0.2250 2.293E+l0 
Co-6O 8.7369E-Q4 2.522 2.522 O.ooE+OO 2.20E-03 2.20E-03 0.3750 9.207E+09 
Cs-134 2.5601E-Q5 2.522 2.522 O.ooE+OO 6.46E-Q5 6.46E-Q5 0.5750 1.406E+l1 
Cs-135 2.8639E-05 2.522 2.522 O.ooE+OO 7.22E-05 7.22E-05 0.8500 2.512E+09 
Cs-137 1.4772E+OO 2.522 2.522 O.ooE+OO 3.73E+OO 3.73E+OO 1.2500 1.110E+09 
EU-154 8.6025E-Q3 2.522 2.522 O.ooE+OO 2.17E-02 2.17E-Q2 1.7500 1.731E+08 
Eu-155 6.6062E-Q4 2.522 2.522 O.ooE+OO 1.67E-Q3 1.67E-03 2.2500 5.030E+03 
Fe-55 2.3011E-Q6 2.522 2.522 O.ooE+OO 5.80E-Q6 5.80E-06 2.7500 1.237E+09 
H-3 2.1277E-03 2.522 2.522 O.ooE+OO 5.37E-Q3 5.37E-03 3.5000 4.516E+OO 
1-129 1.5853E-Q6 2.522 2.522 O.ooE+OO 4.ooE-Q6 4.ooE-Q6 5.0000 1.418E+OO 
Kr-85 6.2625E-Q2 2.522 2.522 o.oOE+OO 1.58E-Q1 1.58E-Ql 7.0000 1.040E-Ql 
Np·237 1.2620E-07 2.522 2.522 O.ooE+OO 3.18E-07 3.18E-07 11.0000 7.998E-Q3 
Pa-231 1.2017E-Q4 2.522 2.522 O.ooE+OO 3.03E-Q4 3.03E-Q4 
Pb-21 0 1.4247E-oB 2.522 2.522 O.ooE+OO 3.59E-oB 3.59E-06 
Pm-147 2.6224E-Q4 2.522 2.522 O.ooE+OO 6.61E-Q4 6.61E-Q4 
Pu-238 4.2477E-Q4 2.522 2.522 O.ooE+OO 1.07E-03 1.07E-03 
Pu-239 2.7519E-Q5 2.522 2.522 O.ooE+OO 6.94E-Q5 6.94E-Q5 
Pu-240 1.6184E-05 2.522 2.522 O.ooE+OO 4.08E-05 4.08E-Q5 
Pu-241 l.4695E-03 2.522 2.522 O.ooE+OO 3.71E-03 3.71E-Q3 
Pu-242 4.0831E-oB 2.522 2.522 O.ooE+OO 1.03E-07 1.03E-Q7 
Ra-226 2.1423E-oB 2.522 2.522 O.ooE+OO 5.40E-oB 5.40E-oB 
Ra-228 4.6236E-Q6 2.522 2.522 O.ooE+OO 1.17E-05 1.17E-Q5 
Ru-106 4.0208E-l1 2.522 2.522 O.ooE+OO 1.01E-10 1.01E-10 
Se-79 3.5417E-Q5 2.522 2.522 O.ooE+OO 8.93E-Q5 8.93E-Q5 
Sn-126 3.9848E-Q5 2.522 2.522 O.ooE+OO 1.01E-Q4 1.01E-Q4 
Sr-90 1.4928E+OO 2.522 2.522 O.ooE+OO 3.77E+OO 3.77E+OO 
Te-99 3.2525E-Q4 2.522 2.522 O.ooE+OO 8.20E-Q4 8.20E-Q4 
Th-229 6.4582E-Q5 2.522 2.522 O.ooE+OO 1.63E-Q4 1.63E-Q4 
Th-230 1.1432E-Q6 2.522 2.522 O.ooE+OO 2.88E-Q6 2.88E-06 
Th-232 -9.0328E-oB 2.522 0.000 5.03E-Q6 4.80E-Q6 5.03E-06 
T1-208 1.3964E-Q2 2.522 2.522 O.ooE+OO 3.52E-Q2 3.52E-Q2 
U·232 3.7822E-Q2 2.522 2.522 O.OOE+OO 9.54E-Q2 9.54E-02 Thermal Power 
U-233 -3.3244E-Q3 2.522 0.000 1.69E-Q2 8.52E-03 1.69E-Q2 Nominal Heat Bounding 
U-234 8.1769E-Q4 2.522 2.522 O.ooE+OO 2.06E-03 2.06E-Q3 Output Heat Output 
U·235 5.7813E-oB 2.522 2.522 3.46E-Q9 1.49E-Q7 1.49E-Q7 /Wattsl /Wattsl 
U-236 1.3273E-07 2.522 2.522 O.ooE+OO 3.35E-Q7 3.35E-07 6.7SE-02 6.77E-Q2 
U-238 -3.1121E-10 2.522 0.000 2.21E-Q9 1.43E-Q9 2.21E-Q9 Total Total 
Y-90 1.4928E+OO 2.522 2.522 O.ooE+OO 3.77E+OO 3.77E+OO 
Other Radionuelides 4.21E+OO 4.21E+OO 
ID. T.lIIPbte $election s.-ry, .mi~ 
Template selection Summary 

From SFD Used Basis for Parame~erDifferences:
 
Reactor Moderator: UGHTWATER UGHTWATER This Template was used for the following reasons:
 

Fuel Cladding: Z1RC ZIRC This fuel matches on all parameters except enrictlment (unlmown). 
BOL HM Conslltuenl9: Th02-U02 ThandU 

SOL Enrichment %: 60 to 100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD I Estimated 

Nominel:1 I 2.522 Nominal bumup set equal to bounding bumup. 
Bounding:1 I 2.522 Bounding bumup taken from SFD and converted to MWd using BOl.=O.048kg 

Checks 

Estimated Bumupl
 
Bumup Multiplier
 Given Bumup Estimated EOL HMiGiven EOL HM 

Nomln£!: 2.37 I 1.001 
Bounding: 2.37 ,

Reactor shutdown, core removal, storage, shipping or other date conflRlllng that lITadiatlon ceased for fuel. 

2Total bumup for all fuel associated with this worksheet must be diVided by BOL heavy metal mass to get sp9Cific bumup values (MWdlMT). 
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Fuel Radionuclide Inventory Worksheet 
J. Fuel and T......te lnf_tlOQ Estimated 

Fuel Name: SHIPPINGPORT LWBR BLKT I 1Fuel decay start date: 1982 Canister usage: 
SNF 10 #: 374 Estimates as of: 2010 24"x15' 

Fuel Units & Deser: 3 - 443 ROD ARRAY Template: LWBR (Ught Water. Zirc, 60 to tOMe.. Th and U) 3.00 
Heavy Metal M....: BOL=3795.70kg ; EOl=3755.20kg "Template Bumup{MWd): 10269.14 
ROO Storage Site: INEEL Template BOl Heavy Metal M.... (MT): 0.45991251 

Template Decay Time" 25 years 
D. Estimates m x" Xb b Yo Yb Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 8.3425E-Q5 50,103.239 88,060.238 O.ooE-+OO 4. 18E-+OO 7.35E-+OO AV9·MeV 
Am-241 2.2387E-04 50.103.239 88.060.238 O.ooE-+OO 1.12E-Kll 1.97E-Kll 0.0150 9.216E+15 
Am-242m 1.5512E-OO 50.103.239 88.060.238 O.ooE-+OO 7.77E-02 1.37E-Ol 0.0250 1.902E+15 
Am-243 3.1181E-07 50.103.239 88.060.238 O.ooE-+OO 1.56E-02 2.75E-02 0.0375 1.629E+15 
C-14 9.2539E-05 50.103.239 88.060.238 O.ooE-+OO 4.64E-+OO 8.15E-+OO 0.0575 1.776E+15 
CI-36 1.8103E-OO 50.103.239 88.060.238 O.ooE-+OO 9.07E-02 1.59E-Ol 0.0850 1.127E+15 
Cm-243 3.9020E-07 50.103.239 88.060.238 O.ooE-+OO 1.96E-02 3.44E-02 0.1250 7.219E+14 
Cm-244 2.0742E-05 50.103.239 88,060.238 O.ODE-+OO 1.04E-+OO 1.83E-+OO 0.2250 1.006E+15 
Co-50 3.2554E-03 50.103.239 88.060.238 O.ooE-+OO 1.63E-Kl2 2.87E-Kl2 0.3750 4.084E+14 
Cs-l34 7.3823E-04 50.103.239 88.060.238 O.ooE-+OO 3.70E-Kll 6.50E-Kll 0.5750 6.185E+15 
Cs-135 2.8639E-Q5 50.103.239 88.060.238 O.ooE+OO 1.43E-+OO 2.52E-+OO 0.8500 1.224E+14 
Cs-137 1.8609E-+OO 50.103.239 88.060.238 O.ooE-+OO 9.32E+04 1.64E-Kl5 1.2500 7.742E+13 
Eu-154 1.9262E-02 50.103.239 88,060.238 O.ooE-+OO 9.65E-Kl2 1.70E-Kl3 1.7500 7.383E+12 
Eu-155 2.6721E-03 50,103.239 88,060.238 O.ooE-+OO 1.34E-Kl2 2.35E-Kl2 2.2500 2.972E+08 
Fe-55 3.3099E-05 50,103.239 88,060.238 O.ooE-+OO 1.66E-+OO 2.91 E-+OO 2.7500 4.757E+13 
H-3 3.7296E-Q3 50,103.239 88,060.238 O.ooE-+OO 1.87E-Kl2 3.28E-Kl2 3.5000 1.879E+05 
1-129 1.5853E-Q6 50,103.239 88,060.238 O.ooE-+OO 7.94E-02 1.40E-Ol 5.0000 5.851E+04 
Kr-85 1.1OO8E-Ol 50.103.239 88,060.238 O.ooE-+OO 5.99E-Kl3 1.05E+04 7.0000 4.394E+03 
Np-237 1.2513E-Q7 50.103.239 88.060.238 O.ooE-+OO 6.27E-Q3 1.10E-02 11.0000 3.485E+02 
Pa-231 1.2017E-Q4 50,103.239 88.060.238 O.ooE-+OO 6.02E-+OO l.OOE-Kll 
Pb-21 0 1.1939E-08 50,103.239 88,060.238 O.ooE-+OO 5.98E-04 1.05E-03 
Pm-147 3.6619E-03 50.103.239 88.060.238 O.ooE-+OO 1.64E-Kl2 3.24E-Kl2 
Pu-238 4.5OO3E-04 50,103.239 88,060.238 O.ooE-+OO 2.30E-Kll 4.05E-Kll 
Pu-239 2.7529E-05 50,103.239 88.060.238 O.ooE-+OO 1.38E-+OO 2.42E-+OO 
Pu-240 1.6184E-Q5 50.103.239 88.060.238 O.ooE-+OO 8.llE-Ol 1.43E-+OO 
Pu-241 2.3780E-Q3 50.103.239 88.060.238 O.ooE-+OO 1.19E-Kl2 2.09E-Kl2 
Pu-242 4.0821E-08 50,103.239 88.060.238 O.ooE-+OO 2.05E-03 3.59E-Q3 
Ra-226 1.4471E-08 50,103.239 88.060.238 O.ooE-+OO 7.25E-04 1.27E-03 
Ra-228 4.5651E-OO 50,103.239 88,060.238 O.ooE-+OO 2.29E-Ol 4.02E-Ol 
Ru-lOO 3.8971E-08 50.103.239 88,060.238 O.ooE-+OO 1.95E-03 3.43E-Q3 
Se-79 3.5417E-Q5 50,103.239 88,060.238 O.ooE-+OO 1.77E-+OO 3.12E-+OO 
Sn-126 3.9848E-05 50.103.239 88.060.238 a.ODE-+OO 2.ooE-+OO 3.51E-+OO 
Sr-90 1.8940E-+OO 50.103.239 88,060.238 O.ODE-+OO 9.49E+04 1.67E+05 
Tc-99 3.2534E-04 50,103.239 88.060.238 O.ooE-+OO 1.63E-Kll 2.86E-Kll 
Th-229 4.6639E-Q5 50,103.239 88,060.238 O.ooE-+OO 2.35E-+OO 4.12E-+OO 
Th-230 1.0322E-Q6 50.103.239 88,060.238 O.ooE-+OO 5.17E-02 9.09E-Q2 
Th-232 -9.0328E-08 50.103.239 0.000 4.01E-Ol 3.96E-Ol 4.01E-Ql 
n-208 1.5386E-Q2 50.103.239 88,060.238 O.ooE-+OO 7.71E-Kl2 1.35E+03 
U-232 4.1639E-Q2 50.103.239 88,060.238 O.ODE-+OO 2.09E-Kl3 3.67E+03 Thermal Power 
U-233 -3.3244E-Q3 50.103.239 0.000 1.35E-Kl3 1.18E-Kl3 1.35E-Kl3 Nominal Heat Bounding 
U-234 8.1769E-Q4 50,103.239 88.060.238 O.ooE-+OO 4.10E-Kll 7.20E-Kll Output Heat Output 
U-235 5.7813E-08 50,103.239 88,060.238 2.76E-04 3.17E-03 5.37E-Q3 /Watts) /Wattsl 
U-236 1.3273E-Q7 50,103.239 88,060.238 O.ODE-+OO 6.65E-03 1.17E-Q2 1.66E+03 2.89E+03 
U-238 -3.ll21E-l0 50,103.239 0.000 1.76E-Q4 1.61E-04 1.76E-04 Total Total 
V-90 1.8940E-+OO 50.103.239 88,060.238 O.ODE-+OO 9.49E+04 1.67E-Kl5 
Other Radionuclides 1.03E-Kl5 1.81E+05 

'Ill.TeomJate.~SumJllarv, JltlJ'lUl .1Id Cbed<s 
Template Selection Summary 

FromSFO Used Basis for Parameter Differences: 
Reactor Moderator: LIGHT WATER UGHTWATER This Template was used lor the following reasons: 

Fuel Cladding: ZIRC-4 ZIRe This fuel matches on all parameters except enrichment. 
BOl HM Constituents: Th02U02CER Th andU 

BOl Enrichment 'Yo: 0.089989331 60 to 100 

Burnup Summary (MWd) Basis for bumup used in estimate: 
FromSFO Estimated 

Nomlnal:1 50.103.2391 39.413.097 Nominal bumup taken ~redIy from 8FD (converted to MWd). 
Boundlng:1 88,060.2381 78.826.195 Bounding bumup taken dir&d:1y from 8FD (converted to MWd). 

Checks 

Estimated Bumupl 
Bumuo MultiDlier Given Bumup estimated EOl HMlGiven EOl HM 

Nominal: 0.59 0.79 I 1.001 
Bounding: 1.04 0.90 ,

Reactor shutdown. core removal, storage. shIpping or other date confmnmg that Irradiation ceased for fuet
 

~olal bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd'MT).
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Fuel Radionuclide Inventory Worksheet 

I. Fuel and Template InfonnaiiOil Estimated 
Fuel Na"",: SHIPPINGPORT lWBR BlKT II 1Fuel decay start date: 1982 Canister usage: 

5NFID#: 375 Estimates a9 of: 2010 24"x15' 
Fuel Units & Ilesc:r: 3 - 261 ROD ARRAY Template: LWBR (Ught Water, Zire, 60 to 100%. Th and U) 3.00
 
Heavy Metal Ma",,: BOl=4373.50kg ; EOL,.,4331.70kg "Templ.te Bumup(MWd): 10269.14
 
ROD 5t"".ge Sil<>: INEEl Template BOl Heavy Metal M.s. (MT): 0.45991251
 

Template Decay Time" 25 years 
n. Estimates m x" b y" Gamma Sources 

Photon TOlal 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
';Ac:'e:-"-2;o2;,;7,--- ;;'8.'''34;;:2"'5"'E:-;-o"'5,---------;64~,2"'90"'."'44_;_;9o__--_;,11;_;0""2:;:1,,,2::::.1,97 O.ooE+OO 5.36E+OO 9.19E+OO Avg. MeV 
';Ac-m::..-c:2.4"'1o__-------'2c:.20,:36:c:-""7"'E:-;-04~--_--"647',7290~.44~9o__--_;1:-"1;;'0"',2"'12~.197 0.ooE+OOo~c___-_-'1"'.44E+01 2.47E+01 0.0150 1.153E+16 
Am-242m 1.5512E-06 64,290.449 110,212.19-7--o.oiiE+oo 9.97E-02 1.71E-01 0.0250 2.381E+15 
Am-243 3.1181E-07 64,290.449 110,212.197 O.ooE+OO 2.00E-02 3.44E-02 0.0375 2.039E+15 
C-14 9.2539E-05 64,290.449 110,212.197 O.OOE+OO 5.95E+OO 1.02E+01 0.0575 2.223E+15 
7C"I-~36;;-----~---:;c1."'81"'0~3:;:Ec;-D6~---c;64~,2~90"'.:;:44;;9;---;,11;;0"',2"'1"'2'::.1'97 0.06E~+OO~------::1"'.1:~6"'E"'-0~1'-----;2;":.00"""Ec;-0;;1--J~-~0'O.0850::::::----O1"'.4:-1:1;;E"'+:::-15 
Cm-243 3.9020E-Q7 64,290.449 110,212.197 O.ooE+OO 2.51E-Q2 4.30E-Q2 0.1250 9.035E+14 
Cm-244 2.0742E-Q5 64,290.449 110,212.197 O.ooE+OO l.33E+OO 2.29E+OO 0.2250 1.259E+15 
Co-GO 3.2554E-Q3 64,290.449 110,212.197 0.ooE='+OO-=__----'2~.0=9"'E;_'+O_='2:o------'3"'.5"'9'=E::..+O~2e----__1f-..-0'-'.3=750""__------;5"'.1C'1"'lEO'+~14 
CS-134 7.3823E-()4 64,290.449 110,212.197 O.ooE+OO 4.75E+01 8.14E+Ol 0.5750 7.741E+15 
CS-135 2.8639E-Q5 64,290.449 110,212.197 O.ooE+OO l.84E+OO 3.16E+OO 0.8500 1.532E+14 
CS-137 1.8609E+OO 64,290.449 110,212.197 O.ooE+OO 1.20E+05 2.05E+05 1.2500 9.690E+13 
EU-154 1.9262E-02 64,290.449 110,212.197 O.ooE+OO 1.24E+03 2.12E+03 1.7500 9.240E+12 
EU-155 2.6721 E-Q3 64,290.449 110,212.197 0.ooE~+OO~'----_;1,::.7:~2'=E;_'+O-=2=--_--"2"'.94=E+O~2;-__1f--'2"".2500~"---___o3::.:.7cC19-,EO'+c-08", 
Fe-55 3.3099E-Q5 64,290.449 110,212.197 O.ooE+OO 2.13E+OO 3.65E+OO 2.7500 5.954E+13 
H-3 3.7296E-Q3 64,290.449 110,212.197 O.ooE+OO 2.40E+02 4.11E+02 3.5000 2.343E+05 
-i;1-212';:9;;_-------0'1.~585~3:;:E-;-06;o'-----;64~,2~90"'.44:;:;;9;_--;,11;;0'",2,~1~2.197 O.OOE+OO 1.02E-01 1.75E-Q1 5.0000 7.297E+04 
Kr-85 1.1958E-01 64,290.449 110,212.,.9~"'E::..+OO~---7"'.';:6;c9E;=-+O,-;;;3,------;1;-c.3'"2"E=-:+04~---U----:;7';:.0000=:--------5~.'::482""'EC.+0:::-3 

Np-237 1.2513E-07 64,290.449 110,212.197 O.OOE+OO 8.04E-03 1.38E-02 11.0000 4.351E+02 
Pa-231 1.2017E-()4 64,290.449 110,212.197 O.ooE+OO 7.73E+OO 1.32E+01 
Pb-21 0 1.1939E-Q8 64,290.449 110,212.197 O.OOE+OO 7.68E-()4 1.32E-Q3 
Pm-147 3.6819E-Q3 64,290.449 110,212.197 O.OOE+OO 2.37E+02 4.06E+02 
PU-238 4.5953E-()4 64,290.449 110,212.197 O.ooE+OO 2.95E+01 5.06E+01 
PU-239 2.7529E-Q5 64,290.449 110,212.197 O.ooE+OO 1.77E+OO 3.03E+OO 
PU-240 1.6184E-Q5 64,290.449 110,212.197 O.OOE+OO 1.04E+OO 1.78E+OO 
PU-241 2.3780E-Q3 64,290.449 110,212.197 O.OOE+OO 1.53E+02 2.62E+02 
PU-242 4.0821E-Q8 64,290.449 110,212.197 O.OOE+OO 2.62E-Q3 4.50E-Q3 
Ra-226 1.4471E-Q8 64,290.449 110,212.197 O.OOE+OO 9.30E-()4 1.59E-Q3 
.,R"'a'-:-22~8-------4o;-"'56"'5;,;1"'E:-;-D6~-----;64~,2"'90"'."'44_;_;9o__--_;,11;_;0""2:;:1,,,2::::.197 O.OOE+OO 2.93E-Q1 5.03E-Q1 
RU-106 3.8971E-Q8 64,290.449 110,212.197 O.OOE+OO 2.51E-Q3 4.30E-03 
Se-79 3.5417E-Q5 64,290.449 110,212.197 O.OOE+OO 2.28E+OO 3.90E+OO 
Sn-126 3.9848E-Q5 64,290.449 110,212.197 O.OOE+OO 2.56E+OO 4.39E+OO 
Sr-90 1.8940E+OO 64,290.449 110,212.197 O.OOE+OO 1.22E+05 2.09E+05 
Te-99 3.2534E-()4 64,290.449 110,212.197 O.ooE+OO 2.09E+01 3.59E+01 
Th-229 4.6839E-Q5 64,290.449 110,212.197 O.OOE+OO 3.01E+OO 5.16E+OO 
Th-230 1.0322E-D6 64,290.449 110.212.197 O.OOE+OO 6.64E-Q2 1.14E-Q1 
Th-232 -9.0328E-Q8 64,290.449 0.000 4.62E-Q1 4.56E-Q1 4.62E-01 
TI-208 1.5386E-Q2 64,290.449 110,212.197 O.OOE+OO 9.89E+02 1.70E+03 
U-232 4.1639E-Q2 64,290.449 110,212.197 O.OOE+OO 2.68E+03 4.59E+03 Thermal Power 

7U;--2:o:3307- --o3'C.3"'2~44c:.E='-Q3.;::;:------'64~,2"'90:?.44~9---="'0"'.OOO::=:=c-_-::-1."'5-=5E:=+O~3c___- _ _;1CC.34:~E;_'+O-==::-3---""1"'.5,,5:=E+O~3c_____1INominal Heat Bounding 
U-234 8.1769E-()4 64,290.449 110,212.197 O.OOE+OO 5.26E+01 9.01E+01 Output Heat Output 
U-235 5.7813E-Q8 64,290.449 110,212.197 3.18E-()4 4.03E-Q3 6.69E-03 /Wattsl /Wattsl 
U-236 1.3273E-Q7 64,290.449 110.212.197 O.OOE+OO 8.53E-Q3 1.46E-Q2 2.12E+03 3_.1E+03 
U-238 -3.1121E-10 64,290.449 0.000 2.03E-()4 l.83E-()4 2.03E-()4 Total Total 
V-90 1.8940E+OO 64,290.449 110,212.197 O.OOE+OO 1.22E+05 2.09E+05 
Other Radionuelides 1.32E+05 2.27E+05 
m. Template Seledioo Sumlmlry, Bum.. ,andChedcs
TemDlate Selection SummarY 

From 5FD Used Basis for Parameter Differences: 
Reactor Moderator" LIGHT WATER LIGHT WATER This Template was used for the following reasons: 

Fuel Cladd" •t-'-=Z:;;I"'RC"'-4--O-=~--j--='-:Z:;;IR~C;:'-'=--J1his fUel matches on all parameters except enrichment. 
BOL HM Constltue::'~~ -- Th02U:-;O:C2C~E=Rc--+--"'Th~.'.':nd7U;-;---1 

BOl Enrtchment %: 0.071220718 60 to 100 

BumupSumma~(MWd)' Basis for bumuD used in estimate: 
From 5FD Estimated 

Nominal:II----- :;'64~,290~.~44,,9;t-_---40,2;.6,,7,,8."'1;;12'1Nominai bumup take. directly from SFD (converted 10 MWd). 
Bounding:1 110,212.197 81.356.224 Boundlng bumup taken directly from SFD (converted I. MWd). 

Checks 
Estimated Bumupl 

BumuD Mu1tiD11er Given Bumup Estimated EOL HMiGiven EOL HM
 
Nomlnal:1 0.66 0.63 I 0.991
 

Bounding: 1.13 0.74
 ,
Reactor shutdown, COfe removal, storage, stnpptng or other date confimung that Irradiation ceased for fuel. 

~0181 bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdIMT). 
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Fuel Radionuclide Inventory Worksheet 
,I. FlIda.... TtIllPI3lelnronnation Estimated 

Fuel Name: SHIPPINGPORT lWBR BlKT III 1Fuel decay start date: 1982 Canister usage: 
SNFID#: 376 EstImates as of: 2010 24"x15' 

Fuol Unils & Doser: 6 - 445 ROD ARRAY Template: lWBR (Ughl Waler, Zirc, 60 10 100%, Th and U) 6.00 
Heavy Metal Mas.: BOl.=8776,SOk9 ; EOl.=87oo,87k9 'Template Bumup(MWd): 10269,14
 
ROD Storago Silo: INEEl Template BOlHeavy Motal Mass (MT): 0.45991251
 

Template Decay Time' 25 years
 

'D. Estimates m x" x. b y" y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel
 Energy Photons/sec 
Radionuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci)
 Group (bounding) 
Ac-227 8.3425E-05 129.014.550 221.167.800 O.OOE+OO 1,08E+Ol 1.85E+Ol Avg.MoV 
Am-241 2.2387E-04 129,014.550 221,167.800 O.OOE+OO 2.89E+Ol 4.95E+Ol O,OlSO 2.314E+16 
Am-242m 1.5512E-OO 129,014,550 221,167.800 O.OOE+OO 2.00E-Ql 3.43E-Ol O.02SO 4.778E+15 
Am-243 3.1181E-07 129,014.550 221,167.800 O.OOE+OO 4.02E-02 6.90E-Q2 0.0375 4.091E+15 
C-14 9.2539E-Q5 129,014.550 221,167.800 O.OOE+OO 1.19E+Ol 2.05E+Ol 0.0575 4.462E+15 
CI-36 1.8103E-OO 129,014.550 221,167.800 O.OOE+OO 2.34E-Ql 4.00E-Ol 0.0850 2.831E+15 
Cm-243 3,9020E-07 129,014.550 221,167.800 O,OOE+OO 5.03E-02 8.63E-02 0.12SO 1.813E+15 
Cm-244 2.0742E-05 129,014.550 221,167.800 O.OOE+OO 2.68E+OO 4.59E+OO O.22SO 2.527E+15 
Co-50 3.2554E-03 129,014.550 221,167,800 O.OOE+OO 4.20E+02 7.20E+02 0.3750 1.026E+15 
Cs-l34 7.3823E-Q4 129,014.550 221,167.800 O,OOE+OO 9.52E+Ol 1.63E+02 0.5750 1.553E+16 
Cs-135 2,8639E-05 129,014.550 221,167.800 O,OOE+OO 3.69E+OO 6,33E+OO 0.8500 3.074E+14 
Cs-137 1,8609E+OO 129,014.550 221,167.800 O.OOE+OO 2,40E+05 4.12E+05 1.2500 1.945E+14 
Eu-l54 1.9262E-Q2 129,014.550 221,167.800 O.OOE+OO 2.49E+03 4.26E+03 1.7500 1.854E+13 
Eu-155 2.6721E-03 129,014,550 221,167.800 O.OOE+OO 3.45E+02 5.91E+02 2.2500 7.464E+08 
Fe-55 3.3099E-05 129,014.550 221,167.800 O.OOE+OO 4,27E+OO 7.32E+OO 2.7500 1.195E+14 
H-3 3.7296E-Q3 129,014.550 221,167.800 O.OOE+OO 4.81E+02 8.25E+02 3.5000 4.702E+05 
1-129 1.5853E-Q6 129,014.550 221,167,800 O.OOE+OO 2,05E-Ol 3.51E-Ol 5.0000 1.464E+05 
Kr-85 1.1958E-Ol 129,014.550 221,167.800 O,OOE+OO 1.54E+04 2,64E+04 7.0000 1.100E+04 
Np-237 1.2513E-07 129,014.550 221,167.800 O.OOE+OO 1.61E-02 2.77E-Q2 11.0000 8.732E+02 
Pa-231 1.2017E-Q4 129,014.550 221,167,800 O.OOE+OO 1.55E+Ol 2.68E+Ol 
Pb-21 0 1.1939E-08 129,014.550 221,167.800 O.OOE+OO 1.54E-03 2.64E-03 
Pm-147 3,6819E-03 129,014.550 221,167.800 O.OOE+OO 4,75E+02 8,14E+02 
Pu-238 4.5953E-Q4 129,014.550 221,167.800 O.OOE+OO 5.93E+Ol 1.02E+02 
Pu-239 2.7529E-Q5 129,014.550 221,167.800 O.OOE+OO 3.55E+OO 6.09E+OO 
Pu-240 1.6184E-05 129,014.550 221,167.800 O.OOE+OO 2,09E+OO 3.58E+OO 
Pu-241 2.3780E-Q3 129,014,550 221,167.800 O.OOE+OO 3.07E+02 5.26E+02 
Pu-242 4.0821E-Q8 129,014.550 221,167.800 O.OOE+OO 5.27E-03 9,03E-03 
Ra-226 1.4471E-08 129,014.550 221,167.800 O.OOE+OO 1.87E-Q3 3,20E-03 
Ra-228 4,5651E-OO 129,014.550 221,167.800 O,OOE+OO 5.89E-Ol 1.01E+OO 
Ru-lOO 3.8971E-Q8 129,014.550 221,167.800 O.OOE+OO 5.03E-Q3 8.62E-03 
5e-79 3.5417E-Q5 129,014.550 221,167.800 O.OOE+OO 4'57E+OO 7.63E+OO 
5n-126 3.9848E-05 129,014,550 221,167.800 O,OOE+OO 5.14E+OO 8.81E+OO 
5r-90 1.8940E+OO 129,014.550 221,167.800 O.OOE+OO 2,44E+05 4.19E+05 
Te-99 3.2534E-Q4 129,014.550 221,167,800 O.OOE+OO 4.20E+Ol 7.20E+Ol 
Th-229 4.6839E-Q5 129,014.550 221,167,800 O.OOE+OO 6.04E+OO l.04E+Ol 
Th-230 1,0322E-OO 129,014,550 221,167.800 O,OOE+OO 1.33E-Ql 2.28E-Ql 
Th-232 -9.0328E-Q8 129,014,550 0.000 9.27E-Ol 9.15E-Ol 9.27E-Ol 
T~208 1.5386E-Q2 129,014.550 221,167,800 O.OOE+OO 1.99E+03 3.40E+03 
U-232 4.1639E-02 129,014,550 221,167.800 O.OOE+OO 5.37E+03 9.21E+03 Thenmal Power 
U-233 -3.3244E-03 129,014.550 0.000 3.12E+03 2.69E+03 3,12E+03 Nominal Heat Bounding 
U-234 8.1769E-Q4 129,014.550 221,167,800 O.OOE+OO 1.05E+02 1.81E+02 Output Heat Output 
U-235 5.7813E-08 129,014.550 221,167.800 6.38E-Q4 8,10E-03 1.34E-02 !Watts\ !Wattsi 
U-236 1.3273E-Q7 129,014,550 221,167.800 O,OOE+OO 1.71E-02 2.94E-Q2 4.25E+03 7.25E+03 
U-238 -3.1121E-l0 129,014.550 0.000 4.08E-Q4 3.68E-Q4 4.08E-Q4 Total Total 
V-90 1.8940E+OO 129,014.550 221,167.800 O.OOE+OO 2.44E+05 4.19E+05 
Other Radionuelides 2.68E+05 4,56E+05 
;llI.1'~te~'~l'Y,nlIDtQ ...." (;bedI$ . " i 
Template Selection Summary 

R__: FromSFD Used Basis for Parameter Differences:
 
UGHTWATER UGHTWATER This Temptate was used forthefollowing reasons:
 

Fuel Cladding: ZIRG-4 ZIRC This fuel matc:hes on aU parameters except enrid'ln'lent. 
BOL HM eons_Is: Th02UOzeER Th and U 

SOL Enrichment Of.: 0.072866152 60 to 100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nominal: 129,014.550 73,600.310 Nominal bumup taken directly from SFD (converted to MWd). 
Bounding:1 221,167.800 147,200.620 Bounding bumup taken directly from SFD (converted to MWd). 

Checks 

Estimated Bumupl 
Bumup Multiplier Given Bumup Estim_ EOl HMiGivon EOL HM 

Nominal: 0.66 0.57 I 0.991 
Boundlng:1 1.13 0.67 ,

Reactor shutdown, core removal. storage. shlpptng or other date confmmng that Irradiation ceased for fuel. 

2Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdlMT). 
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Fuel Radionuclide Inventory Worksheet 

I. FlJcl and Template Wormalion Estimated 
Fuel Nama: SHIPPINGPORT LWBR REFLCT. IV , Fuel decay start date:
 1982 Canister usage: 

SNFID#: 371 Estimates as of:
 2010 24"x15' 
Fuel Units & Des.".: 9 - 261 ROO ARRAY Template:
 LWBR (Ught Water, Zirc. 60 to 100%, Th and U) 9.00 
Heavy Metal Mas.: BOL=11491.60kg ; EOl=11491.50kg "Template Bumup(MWd):
 10269.14 
ROD Slorage 5110: INEEL Template BOL Heavy Metal Ma•• (MT):
 0.45991251 

Template Decay Time'
 25 years 
n. Estimates m x. x. b y. Gamma Sources 

Pholon Total 
CilMWd From Nominal Bounding Fuel Inilial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Burnup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Invenlories(Ci) Group (bounding) 
Ac-227 8.3425E-05 25.281.519 51.712.198 O.OOE+OO 2.11E+OO 4.31E+OO Avg_MeV
';;A-=mO'-2;;'4:;:1c---------2'''."'238~7;;:E'c_()4~-----;;2;o5';;,2"'8:O'l.;o5~19°-----;5:':1'"'.70::1;';2C:.l"98--O'OOEcc+OO=------c5C-'.66~"'E='+OO~----:;l:".1"'6;;:E~_tO-;c;-1-+---'-';;0".;.0-:-15O:0:-'-----;c5.-;c422;;..-::E,-+:-=15 

Am-242m 1.5512E-06 25,281.519 51.712.198 0.0010+00 3.92E_Q2 8.02E_Q2 0.0250 1.117E+15 
-'.A::m:--"243~::...------.;.3::;.1';1.;;81;;E='-~07:;-----02;05",22;8'=-1::;.5'=-1~9---;;5~1,~7~12~':;.198 0.OriE"'+OO~---~7:;:.88~E-O_Q~3,.-------71.~6:;:lE:O-_Q~2--+--:0::;.0~3~75;..----"""9'"'.56~·7::;E:-'+-?:'14 
C-14 9.2539E-Q5 25,281.519 51,712.198 O.ooE+OO 2.34E+OO 4.79E+OO 0.0575 1.043E+15 
CI-36 1.8103E-06 25,281.519 51,712.198 0.ooE+OO~-----';'4::;.5'-"8E:O--"'0~2---"'9'O;.36~E-"'0"'2-+-~0."'08:;;50:::---"""6."-'62O;;;;;:E-'-+1:-:-4 
Cm-243 3.9020E-07 25,281.519 51,712.198 0.oo:O-:c:::;:E~+OO~~=====~9~.86::;--;:oE:O--~0co-3"--=--=--=--=--=-~2~.0~2i=_E-,.;0;;;2,.---_1J--~0.:;;1250~---.:;4:;:.240~E-'-+1:.:;-4 
Cm-244 2.0742E-Q5 25,281.519 51,712.198 O.ooE+OO 5.24E-Ol 1.07E+OO 0.2250 5.910E+14 

-oC?o'--6"'0:-:- ._o;3.:;;2:;;554;;,;;E='-Q:;;3:;----_;2"'5.:;.2;;;8'=_1::;:.5:o-19~ __--;<51~,~71;;2".1;_:9,,8;--__o0;c.00:s-;--,Et+OO~~======8~.~2::::3::-;EO::-_tO~1----:1-:.68~E:-'_tO~2-+--=0'::.3:075;-:0c-------='2.-::398=EC.+-c-:-14 
-;C:;-:S"-1;;34~-------__;,7c;.38=2-::3E~---;;047----_:2:;;5,,.2~8;-:1.:;.5;-:1""9-__.:;o5-:-1":,7"'12;;:.-:-19;::8o__--0='."'00:;;Eo-+OO~---__;,1"'.87E-tOl 3.82E-t01 0.5750 3.632E+15
Cs-l35 2.8639E_Q5 25.281.519 51,712.198 O.ooE+OO 7.24E-Ol 1.48E+OO 0.8500 7.187E+13 
-;:C"'S-;-1:;:3=7-------17-.==860~9""E'-'+OO==-----:2O=5":.2~8.;-1.-=51c'-:9°-----':5"-1,":7';-12~.198 O.ooE_tOO 4.70E+04 9.62E+04 1.2500 4.547E+13 
Eu-l54 1.9262E_Q2 25.281.519 51,712.198 O.ooE+OO 4.87E-t02 9.96E-t02 1.7500 4.336E+12 
Eu-155 2.6721E_Q3 25.281.519 51,712.198 O.ooE+OO 6.76E_tOl 1.38E-t02 2.2500 1.746E+08 
-;:F':e-'-;5~5"'---------;;3.:;.309;;;;;"'9E:O--Q5~-----02"'5o;,228~lc;.5~1"9----'E5:O-l,":7"'12"'.~1; 98 O.ooE_tOO 8.37E_Ql 1.71 E+OO 2.7500 2.793E+13 
H-3 3.7296E_Q3 25,281.519 51,712.198 O.ooE+OO 9.43E_tOl 1.93E-t02 3.5000 1.318E+05 
1-129 1.5853E-Q6 25,281.519 51,712.198 O.ooE+OO 4.01E_Q2 8.20E-02 5.0000 4.077E+04 
-i:;K,:-r-8"'5,.....-------:O-l."f195~8"'E"'-021'------;2;o5'S,2"'8~1.'i:51'"'9;---"'"5:O-1.":7~12~.·198 O.ooE+OO 3.02E-t03 6.18E-t03 7.0000 2.997E+03 
.,N;:p-:..;2;;3;;7 ~1:;:.2;;;5-;-13~E:o--~0';_7---__o2"'5",228'=_lc;.5'=_1"9 -'E5~1.":7""12"".19s O.ooE+OO 3.16E-03 6.47E-03 11.0000 2.311E+02 
Pa-231 1.2017E_()4 25,281.519 51.712.198 O.ooE+OO 3.04E+OO 6.21E+OO 

-ioP.::b--:=2;-:1"'0;--- .;;1.';;19~3~9~Ec.;-Q6;;;__---_;2~5.:;,2:;;8'"'1.;c51;-;9;--_~5:o-1.":-7c12.198 O.ooE+OO 3.02E-04 6.17E_()4
Pm-147 3.6819E-03 25,281.519 51.712.198 O.ooE+OO 9.31E-t01 1.90E-t02 
Pu-238 4.5953E_()4 25,281.519 51,712.198 O.ooE+OO 1.16E-t01 2.38E_tOl 
Pu-239 2.7529E-05 25,281.519 51,712.198 O.ooE+OO 6.96E_Ql 1.42E+OO 
__;,P;=-U-;:-2;-:40:;--------,-1;;:."'61="84~E-;-0~5-----=2-=5,==2-=81;.:.5"'1;';9'--- __.::5.:.:1.=71;.;2"".198 O.ooE+OO 4.09E_Ql 8.37E_Ql
Pu-241 2.3780E-03 25.281.519 51,712.198 O.ooE+OO 6.01E_tOl 1.23E-t02 
Pu-242 4.0821E-oB 25.281.519 51,712.198 O.ooE+OO 1.03E-Q3 2.11E-03 
Ra-226 1.4471E-oB 25,281.519 51,712.198 O.ooE+OO 3.66E_()4 7.48E-04 
Ra-228 4.5651E-Q6 25,281.519 51,712.198 O.ooE+OO 1.15E_Ql 2.36E_Ql 
Ru-106 3.8971E-oB 25,281.519 51.712.198 O.ooE+OO 9.85E_()4 2.02E-Q3 
-;;S:=e-~7-;;9.---------3~.,,54"'1;;7"'Ec.;-Q5s:o__---_;2~5"',2:;;81'"'.;c51;-;9;--- _-'E5~l,~71~2;:.lo~98 O.OOE+OO 8.95E-Ol 1.83E+OO 
Sn-l26 3.9848E-Q5 25,281.519 51,712.198 O.ooE+OO 1.01E+OO 2.06E+OO 
8,-90 1.8940E+OO 25,281.519 51.712.198 O.ooE+OO 4.79E+04 9.79E+04 
Tc-99 3.2534E_()4 25,281.519 51,712.198 O.ooE+OO 8.23E+OO 1.68E-t01 
Th-229 4.6839E-05 25,281.519 51.712.198 O.ooE+OO 1.18E+OO 2.42E+OO 
Th-230 1.0322E-06 25,281.519 51,712.198 O.ooE+OO 2.61E-02 5.34E_Q2 
Th-232 -9.0328E-oB 25,281.519 0.000 1.21E+OO 1.21E+OO 1.21E+OO 
Tl-208 1.5386E_Q2 25.281.519 51,712.198 O.ooE+OO 3.89E-t02 7.96E-t02 
U-232 4.1639E-02 25.281.519 51,712.198 0.ooE+OO~;----~1.,o:05;SE~+03~---;-2."'1;S5E~+03~-_1h==T;,;h~e;:,rrnaI=~P~0<:w;,:e:.:r=~ 
-;U:;---=233~-_------~-3::.3'''2'=44:=E'::-Q:03'------:2'''5'",2'''8:-'1-''.5:-'l.:;o9_-_=-=0"'.000~=_--40'.-=08=:Eo::--tO'-?:3'---_-'::4.:;.00==Ecc-tO"'3o------:-4.'::08~E+03~c---/INominal~ Bounding
U-234 8.1769E_()4 25,281.519 51,712.198 O.ooE+OO 2.07E_tOl 4.23E_tOl Output Heat Output 
U-235 5.7813E-OB 25,281.519 51,712.198 8.35E_()4 2.30E-03 3.82E-Q3 (Watts) (Watts) 
U-236 1.3273E_Q7 25,281.519 51,712.198 O.ooE+OO 3.36E-Q3 6.86E_Q3 9.34E+02 1.79E+03 
U-238 -3.1121E-10 25,281.519 0.000 5.34E_()4 5.26E_()4 5.34E_()4 Total Total 
Y-90 1.8940E+OO 25,281.519 51,712.198 O.ooE+OO 4.79E+04 9.79E+04 
Other Radionuclides 5.21 E+04 1.07E+05 
m. "(emulate Selectioo· Summary,ButntJ ,andCbeeks 
Template selection Summary 

From SFD Used Basis for Parameter Differences: 
Reactor Moderatcr: LIGHT WATER LIGHT WATER This Template was used for the following reasons: 

Fuel C1addlng:I--:=ZO;;I;iRC-4~=--+--="-'-"Z;;;IR;:C::-:-':::""--lThiS fuel maI_ on all pmamete.. excoplenridunent (Unknown). 

BO;:LM==~~I--ThO=:=2.:-UO.:-2C=E'-'R'---I---';..=h"t~".1"00.:-U---1 

Bumup Summary (MWd)' Basis for burr.up used in estimate: 
FromSFD Estimated 

Nomlnal:1 25.281.5191 97.219 NomInal bumup laken directly from SFD (converted to MWd).
 
Bounding: 51.712.198 194.438 Bounding bumup taken d:redly from SFD (converted to MWd).
 

Checks 
Estimated Bumupl 

Bumup MultiP/ieT Given Bumup Estimated EOL HMlGlven EOL HM
 
Nominal: 0.10 0.00 1 1.001
 

Bounding:1 0.20
 0.00 ,
Reactor shutdown. core removal, storage. shlppmg or other date conflrrmng that Irradiation ceassd for fuel. 

2Totat bumup for all fuel assoctated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdIMT). 

I 

I
I
I

I 

I
I
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I
I
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I Fuel Radionuclide Inventory Worksheet 

:1. F~"'and'l'~te ltofonualion Estimated 
Fuel Name: SHIPPINGPORT LWBR REFLCT. V 'Fuel decay start date: 1982 Canister usage: 

SNFID#: 372 Estimates as of: 2010 24"x15' 
Fuel Units & lle9cr: 6·166 ROD ARRAY Template: lWBR (Ught Water, Zirc, 60 to 100~o, Th and U) 6.00 
Heavy Metal Mass: BOL=5847.10kg : EOL=5844.70kg 'Template Bum~p(MWd): 10269.14 
ROD Storage Site: INEEL Template BOL Heavy Malal Mass (MT): 0.45991251 

Template Decay Time' 25 years 

:U. Estimates m x" Xb b y" Yb Gamma Sources 
Photon TOlal 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Templale Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 8.3425E-05 12.863.620 26.311.951 O.ooE+OO 1.07E+OO 2.20E+OO Avg. MeV 
Am·241 2.2387E-04 12.863.620 26.311.951 O.ooE+oo 2.88E+OO 5.89E+OO 0.0150 2.759E+15 
Am-242m 1.5512E-06 12.863.620 26.311.951 O.ooE+OO 2.ooE-02 4.08E-02 0.0250 5.684E+14 
Am-243 3.1181E-07 12.863.620 26.311.951 O.ooE+OO 4.01E-03 8.20E-03 0.0375 4.868E+14 
C-14 9.2539E-OS 12.863.620 26.311.951 O.ooE+OO 1.19E+OO 2.43E+OO 0.0575 5.308E+14 
CI-38 1.8103E-06 12.863.620 26.311.951 O.ooE+OO 2.33E-02 4.76E-02 0.0850 3.368E+14 
Cm-243 3.9020E-07 12.863.620 26.311.951 O.ooE+OO 5.02E-03 1.03E-02 0.1250 2.157E+14 
Cm-244 2.0742E-05 12.863.620 26.311.951 O.ooE+OO 2.67E-Ol 5.46E-Ol 0.2250 3.007E+14 
Co-50 3.2554E-03 12.863.620 26.311.951 O.ooE+OO 4.19E+Ol 8.57E+Ol 0.3750 1.220E+14 
Cs-l34 7.3823E-Q4 12.863.620 26.311.951 O.ooE+OO 9.50E+OO 1.94E+Ol 0.5750 1.848E+15 
Cs-135 2.8639E-Q5 12.863.620 26.311.951 O.ooE+OO 3.68E-Ql 7.54E-Ol 0.8500 3.657E+13 
Cs-137 1.8609E+OO 12,863.620 26.311.951 O.ooE+OO 2.39E+04 4.90E+04 1.2500 2.313E+13 
EU-154 1.9262E-Q2 12,863.620 26.311.951 O.ooE+OO 2.48E+02 5.07E+02 1.7500 2.206E+12 
Eu-155 2.6721E-03 12,863.620 26.311.951 O.ooE+OO 3.44E+Ol 7.03E+Ol 2.2500 8.882E+07 
Fe-55 3.3099E-05 12,863.620 26.311.951 O.ooE+OO 4.26E-Ol 8.71E-Ol 2.7500 1.421E+13 
H-3 3.7296E-03 12,863.620 26.311.951 O.ooE+OO 4.80E+Ol 9.81E+Ol 3.5000 6.705E+04 
1-129 1.5853E-Q6 12,863.620 26.311.951 O.ooE+OO 2.04E-02 4.17E-02 5.0000 2.074E+04 
Kr-SS 1.1958E-Ql 12,863.620 26,311.951 O.ooE+OO 1.54E+03 3.15E+03 7.0000 1.525E+03 
Np-237 1.2513E-07 12.863.620 26,311.951 O.ooE+OO 1.61E-03 3.29E-Q3 11.0000 1.176E+02 
Pa-231 1.2017E-Q4 12,863.620 26.311.951 O.ooE+OO 1.55E+OO 3.16E+OO 
Pb-210 1.1939E-08 12,863.620 26,311.951 O.ooE+OO 1.54E-04 3.14E-04 
Pm-147 3.6819E-03 12.863.620 26,311.951 O.ooE+OO 4.74E+Ol 9.69E+Ol 
Pu-238 4.5953E-04 12,863.620 26,311.951 O.ooE+OO 5.91E+OO 1.21E+Ol 
Pu-239 2.7529E-OS 12.863.620 26,311.951 O.ooE+OO 3.54E-Ql 7.24E-Ol 
Pu-240 1.6184E-05 12.863.620 26.311.951 O.ooE+OO 2.08E-Ol 4.26E-Ol 
Pu-241 2.3780E-03 12.863.620 26,311.951 O.ooE+OO 3.06E+Ol 6.26E+Ol 
Pu-242 4.0821E-08 12.863.620 26.311.951 O.ooE+OO 5.25E-04 1.07E-03 
Ra-226 1.4471E-08 12,863.620 26,311.951 O.ooE+OO 1.86E-04 3.81E-04 
Ra-228 4.5651E·06 12.863.620 26,311.951 O.ooE+OO 5.87E-Q2 1.20E-Ol 
Ru-l06 3.8971E-08 12.863.620 26.311.951 O.ooE+OO 5.01E-04 1.03E-03 
S0-79 3.5417E-OS 12,863.620 26,311.951 O.ooE+OO 4.56E-Ol 9.32E-Ol 
Sn-126 3.9848E-OS 12.863.620 26,311.951 O.ooE+OO 5.13E-Ql 1.OSE+OO 
Sr-90 1.8940E+OO 12,863.620 26,311.951 O.ooE+OO 2.44E+04 4.98E+04 
Te-99 3.2534E-04 12.863.620 26,311.951 O.ooE+OO 4.19E+OO 8.56E+OO 
Th-229 4.6839E-05 12.863.620 26.311.951 O.ooE+OO 6.03E-Q1 1.23E+OO 
Th-230 1.0322E-Q6 12,863.620 26.311.951 O.ooE+OO 1.33E-Q2 2.72E-Q2 
Th-232 -9.0328E-Q8 12,863.620 0.000 6.17E-01 6.16E-Q1 6.17E-Ql 
n-208 1.5386E-Q2 12,863.620 26.311.951 O.ooE+OO 1.98E+02 4.OSE+02 
U-232 4.1639E-Q2 12,863.620 26.311.951 O.ooE+OO 5.36E+02 1.10E+03 Thermal Power 
U-233 -3.3244E-Q3 12,863.620 0.000 2.06E+03 2.03E+03 2.08E+03 Nominal Heat Bounding 
U-234 8.1769E-Q4 12.863.620 26.311.951 O.ooE+OO 1.OSE+01 2.15E+01 Output Heat Output 
U-235 5.7813E-Q8 12,863.620 26,311.951 4.25E-Q4 1.17E-Q3 1.95E-Q3 /Wattsl /Wattsl 
U-236 1.3273E-Q7 12,863.620 26,311.951 O.ooE+OO 1.71E-03 3.49E-Q3 4.7SE+02 9.12E+02 
U-238 -3.1121E-10 12,863.620 0.000 2.72E-04 2.68E-Q4 2.72E-Q4 Total Total 
Y-90 1.8940E+OO 12,863.620 26.311.951 O.ooE+OO 2.44E+04 4.98E+04 
Other Radionuelides 2.65E+04 5.42E+04 

'm.Tl!llIll!:Ite~Sum!narv.:U!Jl'DnQ~.andCIledot l 
Template selection Summary 

From SFD Used Basis for Parameter Differences: 
Reactor Moderator: LIGHT WATER UGHTWATER This Template was used for the following reasons: 

Fuel Cladding: ZIRG-4 ZIRC This fuel matches on all paralTl9ters except enrichment (unknown). 
BOL HM Constituents: Th02U02CER ThandU 

BOl Enrichment 0/.: 6010100 

BurnupSumma~(MWd)' Basis for burnup used in estimate: 
From SFD Estimated 

Nomlnal:1 12.863.6201 2.335.591 Nominal bumup taken directly from SFO (converted to M\oVd). 
Bounding:1 26.311.9511 4.671.182 Bounding bumup taken directly from SFD (converted to MWd). 

Checks
 

Estimated Bumupf
 
BumuD MultiDlier Given Bumup Estimated EOL HMlGlven EOL HM 

Nominal: 0.10 0.18 I 1.001 
Bounding: 0.20 0.18 ,

Reactor shutdown, core removal, storage, shipping or other date confinlllng that Irradiation ceased for fuel. 

2Total bumup for all fuel associated with this wor1<sheet must be divided by BOl heavy metal mass to get specific bumup vatues (MWd'MT). 
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Fuel Radionuclide Inventory Worksheet 

I. Fuel and Template lDfonnation Estimated 
Fuel Name: SHIPPINGPORT lWBR SCRAP 'Fuel decay start date: 1982 Canister usage: 

SNF ID II: 377 Estimates as of:
 2010 HIC 
Fuel Units & Oeser: 7 - CANISTER OF SCRAP Template:
 lWBR (Ugirt Water. Zirc. 60 to 100%. Th and U) 7.00 
Heavy Metal Maso: BOl=3143.24kg ; EOl=3122.39kg 'Template Bumup(MWd):
 10269.14
 
ROD Storage Site: INEEl Tomplate BOl Heavy Metal Mass (MT):
 0.45991251
 

Tem'lJlate Decay Time"
 25 years
 

n. Estimates m x" x. b Y" Y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 8.3425E-05 20.285.191 167,848.872 O.ooE+OO 1.69E+OO l.40E-KJl Avg. MeV 
Am-241 2.2387E-04 20,285.191 167,848~872 O.OOE+OO 4.54E+OO 3.76E-KJl 0.0150 1.756E+16 
Am-242m 1.5512E-OB 20,285.191 167,848.872 O.OOE+OO 3.15E-02 2.60E-Ol 0.0250 3.626E+15 
Am-243 3.1181E-07 20,285.191 167,848.872 O.OOE+OO 6.33E-Q3 5.23E-02 0.0375 3.105E+15 
C-14 9.2539E-Q5 20.285.191 167,848.872 O.ooE-KJO 1.88E+OO 1.55E-KJl 0.0575 3.386E+15 
CI-36 1.8103E-Q5 20.285.191 167.848.872 O.ooE+OO 3.67E-02 3.04E-Ol 0.0850 2.149E+15 
Cm-243 3.9020E-Q7 20,285.191 167,848.872 O.OOE+OO 7.92E-03 6.55E-02 0.1250 1.376E+15 
Cm-244 2.0742E-05 20,285.191 167.848.872 O.ooE+OO 4.21E-Ol 3.48E+OO 0.2250 1.918E+15 
Co-60 3.2554E-03 20,285.191 167,848.872 O.ooE+OO 6.60E-KJl 5.48E-KJ2 0.3750 7.784E+14 
Cs-l34 7.3823E-Q4 20,285.191 167,848.872 O.ooE+OO 1.50E-KJl 1.24E-KJ2 0.5750 1.179E+16 
Cs-l35 2.8639E-05 20,285.191 167,848.872 O.ooE+OO 5.81E-Ol 4.81E+OO 0.8500 2.333E+14 
Cs-137 1.8609E+OO 20,285.191 167,848.872 O.ooE+OO 3.77E+04 3.12E-KJ5 1.2500 1.476E+14 
EU-l54 1.9262E-02 20,285.191 167,848.872 O.ooE+OO 3.91E-KJ2 3.23E-KJ3 1.7500 1.407E+13 
Eu-155 2.6721E-Q3 20,285.191 167,848.872 O.OOE+OO 5.42E-KJl 4.49E-KJ2 2.2500 5.664E+08 
Fe-55 3.3099E-Q5 20,285.191 167,848.872 O.OOE+OO 6.71E-Ql 5.56E+OO 2.7500 9.067E+13 
H-3 3.7296E-Q3 20,285.191 167,848.872 O.ooE+OO 7.57E-KJl 6.26E-KJ2 3.5000 3.487E+05 
1-129 1.5853E-Q5 20,285.191 167,848.872 O.OOE+OO 3.22E-Q2 2.66E-Ql 5.0000 1.087E+05 
Kr-85 1.1958E-Ql 20,285.191 167,848.872 O.OOE+OO 2.43E-KJ3 2.01E+04 7.0000 8.191E+03 
Np-237 1.2513E-Q7 20,285.191 167,848.872 O.OOE+OO 2.54E-03 2.10E-Q2 11.0000 6.526E+02 
Pa-231 1.2017E-Q4 20,285.191 167,8481172 O.ooE+OO 2.44E+OO 2.02E-KJl 
Pb-21 0 1.1939E-Q5 20,285.191 167,848.872 O.OOE+OO 2.42E-04 2.00E-Q3 
Pm-147 3.6819E-Q3 20,285.191 167,848.872 O.OOE+OO 7.47E-KJl 6.18E-KJ2 
Pu-238 4.5953E-04 20,285.191 167,848.872 O.OOE+OO 9.32E+OO 7.71E-KJl 
Pu-239 2.7529E-Q5 20,285.191 167,848.872 O.ooE+OO 5.58E-Ql 4.62E+OO 
Pu-240 1.6184E-Q5 20,285.191 167,848.872 O.OOE+OO 3.28E-Ql 2.72E+OO 
Pu-241 2.3780E-Q3 20,285.191 167,848.872 O.ooE+OO 4.82E-KJl 3.99E-KJ2 
Pu-242 4.OS21E-oB 20,285.191 167,848.872 O.OOE+OO 8.28E-Q4 6.85E-Q3 
Ra-226 1.4471E-oB 20,285.191 167,848.872 O.ooE-KJO 2.94E-Q4 2.43E-Q3 
Ra-228 4.5651E-Q6 20,285.191 167,848.872 O.OOE+OO 9.26E-Q2 7.66E-Ql 
RU-1OB 3.8971E-oB 20,285.191 167,848.872 O.OOE+OO 7.91E-Q4 6.54E-Q3 
Se-79 3.5417E-05 20,285.191 167,848.872 O.OOE+OO 7.18E-Ol 5.94E+OO 
Sn-126 3.9848E-05 20,285.191 167,848.872 O.OOE+OO 8.OSE-Ol 6.69E+OO 
Sr-90 1.8940E+OO 20,285.191 167,848.872 O.OOE+OO 3.84E+04 3.18E-Kl5 
Tc-99 3.2534E-Q4 20,285.191 167,848.872 O.OOE+OO 6.60E+OO 5.48E-KJl 
Th-229 4.6839E-Q5 20,285.191 167,848.872 O.OOE+OO 9.50E-Ql 7.86E+OO 
Th-230 1.0322E-Q5 20,285.191 167,848.872 O.OOE+OO 2.09E-Q2 1.73E-Ql 
Th-232 -9.0328E-oB 20,285.191 0.000 3.32E-Ql 3.30E-Ql 3.32E-Ql 
TI-2OS 1.5386E-Q2 20,285.191 167,848.872 O.OOE+OO 3.12E-KJ2 2.58E-KJ3 
U-232 4.1639E-Q2 20,285.191 167,848.872 O.ooE-KJO 8.45E-KJ2 6.99E-KJ3 Thermal Power 
U-233 -3.3244E-03 20,285.191 0.000 1.12E-KJ3 1.05E-KJ3 1.12E-KJ3 Nominal_ Bounding 
U-234 8.1769E-Q4 20,285.191 167,848.872 O.OOE+OO 1.66E-KJl 1.37E-KJ2 Output _Output 
U-235 5.7813E-OS 20,285.191 167,848.872 2.28E-Q4 1.40E-03 9.93E-03 /Wattsl /Wattsi 
U-236 1.3273E-Q7 20,285.191 167,848.872 O.OOE+OO 2.69E-Q3 2.23E-Q2 6.87E+02 S.46E+03 
U-238 -3.1121E-l0 20,285.191 0.000 1.46E-04 1.40E-04 l.46E-Q4 Total Total 
V-90 1.8940E+OO 20,285.191 167,848.872 O.OOE+OO 3.84E+04 3.18E-Kl5 
Other Radionuclides
 4.18E+04 3.46E-Kl5 
m. Template Sdedlcm SuJnn1lltY. ..ndC~
 
Template Selection Summary

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator. UGHTWATER UGHTWATER This Template W<lS used for th& following reasons: 

Fuel Cladding: ZIRG-4 ZIRC Th~ fuel moieties 0/1 all parameters exceplenrichment (unknown). 
BOl HM Constituents: Th02U02CER ThandU

BOl Enrtchment %: 0.079983883 60 to 100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
From SFD I EstImated 

NomInal:II- ==="':t-I ~2O",295~'::.1.9:1 Nominal mup ca!cu!aledfrom Ihe heavy melal mass destroyed. 
Bounding: 167,848.872 40,570.383 Bounding burnup laken directly from SFD (converted to MV\fd). 

Checks 

Estimated Bumupl 
BumUD MUItiDIIer Given BumuD Estimated EOl HMlGlven EOl HM 

Nominal: 0.29 I 1.001 
Bounding: 2.39 0.24,

Reaetor shutdown. core removal, storage, shiPPIng or other date conflmllng that irradiation ceased for fuel.
 

2rolal bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd'MT).
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I Fuel Radionuclide Inventory Worksheet 

I. Fuel and Template Wornu!tll)J\ Estimated 
Fuel Name: SHIPPINGPORT lWBR SCRAP (UNER 15718) 1Fuel decay start date: 1982 Canister usage: 

SNFID#: 379 Estimates as of: 2010 HIC 
Fuel Unlls & Oeser: 1 - CANiSTER OF SCRAP Template: LWBR (Ught Water, Zirc, 60 10 100%, Th and U) 1.00 
Heavy Metal Mass: BOl= ; EOl=242.90k9 'Template Bumup(MWd): 10269.14 
ROD Storage Site: INEEl Template BOl Heavy Metal Mass (MT): 0.45991251 

Template DecaV Time' 25 Vears 
in.Estimates m x" x. b V" v. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energv Photons/sec 

Radionuclide Template Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 8.3425E-05 13,723.928 13,723.928 O.ooE+OO 1.14E+OO 1.14E+OO Avg. MeV 
Am-241 2.2387E-04 13,723.928 13,723.928 O.ooE+OO 3.07E+OO 3.07E+OO 0.0150 1.436E+15 
Am-242m 1.5512E-06 13,723.928 13,723.928 O.ooE+OO 2.13E-02 2.13E-02 0.0250 2.965E+14 
Am-243 3.1181E-07 13,723.928 13,723.928 O.OOE+OO 4.28E-03 4.28E-03 0.0375 2.539E+14 
C-14 9.2539E-05 13,723.928 13,723.928 O.OOE+OO 1.27E+OO 1.27E+OO 0.0575 2.769E+14 
CI-38 1.8103E-06 13,723.928 13,723.928 O.OOE+OO 2.48E-02 2.48E-02 0.0850 1.757E+14 
Cm-243 3.9020E-07 13,723.928 13,723.928 O.ooE+OO 5.38E-03 5.36E-03 0.1250 1.125E+14 
Cm-244 2.0742E-05 13,723.928 13,723.928 O.OOE+OO 2.85E-Ol 2.85E-Ol 0.2250 1.568E+14 
Co-GO 3.2554E-03 13,723.928 13,723.928 O.OOE+OO 4.47E+Ol 4.47E+Ol 0.3750 6.364E+13 
Cs-l34 7.3823E-04 13,723.928 13,723.928 O.OOE+OO 1.01E+Ol 1.01E+Ol 0.5750 9.639E+14 
Cs-135 2.8639E-05 13,723.928 13,723.928 O.OOE+OO 3.93E-Ol 3.93E-Ol 0.8500 1.907E+13 
Cs-137 1.8G09E+OO 13,723.928 13,723.928 O.OOE+OO 2.55E+04 2.55E+04 1.2500 1.207E+13 
EU-I54 1.9262E-Q2 13,723.928 13,723.928 O.OOE+OO 2.64E+02 2.64E+02 1.7500 1.151E+12 
EU-155 2.6721E-Q3 13,723.928 13,723.928 O.OOE+OO 3.67E+Ol 3.67E+Ol 2.2500 4.631E+07 
Fe-55 3.3099E-05 13,723.928 13,723.928 O.OOE+OO 4.54E-Ql 4.54E-Ql 2.7500 7.414E+12 
H-3 3.7296E-03 13,723.928 13,723.928 O.OOE+OO 5.12E+Ol 5.12E+Ol 3.5000 2.851E+04 
1-129 1.5853E-06 13,723.928 13,723.928 O.OOE+OO 2.18E-02 2.18E-02 5.0000 8.888E+03 
Kr-85 1.1958E-Ol 13,723.928 13,723.928 O.OOE+OO 1.64E+03 1.64E+03 7.0000 6.698E+02 
Np-237 1.2513E-07 13,723.928 13,723.928 O.OOE+OO 1.72E-03 1.72E-Q3 11.0000 5.336E+01 
Pa-231 1.2017E-Q4 13,723.928 13,723.928 O.OOE+OO 1.65E+OO 1.65E+OO 
Pb-210 1.1939E-oB 13,723.928 13,723.928 O.OOE+OO I.64E-Q4 I.64E-04 
Pm-147 3.6819E-03 13,723.928 13,723.928 O.OOE+OO 5.05E+Ol 5.05E+Ol 
Pu-238 4.5953E-04 13,723.928 13,723.928 O.OOE+OO 6.31E+OO 6.31E+OO 
Pu-239 2.7529E-05 13,723.928 13,723.928 O.OOE+OO 3.78E-Ol 3.78E-Ol 
Pu-240 1.6164E-05 13,723.928 13,723.928 O.OOE+OO 2.22E-Ol 2.22E-Ol 
Pu-241 2.3780E-03 13,723.928 13,723.928 O.OOE+OO 3.26E+Ol 3.26E+Ol 
Pu-242 4.OB21E-oB 13,723.928 13,723.928 O.OOE+OO 5.GOE-Q4 5.GOE-04 
Ra-226 1.4471E-oB 13,723.928 13,723.928 O.OOE+OO 1.99E-Q4 1.99E-04 
Ra-228 4.5651E-Q6 13,723.928 13,723.928 O.OOE+OO 627E-02 6.27E-Q2 
Ru-l06 3.8971E-OB 13,723.928 13,723.928 O.ooE+OO S.3SE-04 S.35E-Q4 
5e-79 3.5417E-05 13,723.928 13,723.928 O.OOE+OO 4.86E-Ol 4.86E-Ql 
5n-126 3.9648E-Q5 13,723.928 13,723.928 O.OOE+OO 5.47E-Ol 5.47E-Ol 
5r-90 1.8940E+OO 13,723.928 13,723.928 O.OOE+OO 2.GOE+04 2.GOE+04 
Te-99 3.2534E-Q4 13,723.928 13,723.928 O.ooE+OO 4.46E+OO 4.46E+OO 
Th-229 4.6839E-05 13,723.928 13,723.928 O.OOE+OO 6.43E-Ol 6.43E-Ql 
Th-230 1.0322E-06 13,723.928 13,723.928 O.OOE+OO 1.42E-02 1.42E-02 
Th-232 -9.0328E-oB 13,723.928 0.000 2.71E-02 2.59E-Q2 2.71E-Q2 
T1-2OB 1.5386E-Q2 13,723.928 13,723.928 O.OOE+OO 2.11E+02 2.11E+02 
U-232 4.1639E-Q2 13,723.928 13,723.928 O.OOE+OO S.71E+02 5.71E+02 Thermal Power 
U-233 -3_3244E-Q3 13,723.928 0.000 9.13E+Ol 4.57E+Ol 9.13E+Ol Nomjnal Heat Bounding 
U-234 8.1769E-Q4 13,723.928 13,723.928 O.OOE+OO 1.12E+Ol 1.12E+Ol Outpul HeatOulpul 
U-235 5.7813E-OB 13,723.928 13,723.928 1.87E-05 8.12E-Q4 8.12E-Q4 (Watts) (Watts) 
U-236 1.3273E-Q7 13,723.928 13,723.928 O.OOE+OO 1.82E-Q3 1.82E-Q3 4_45E+02 4.47E+02 
U-238 -3.1121E-l0 13,723.928 0.000 1.19E-05 7.67E-Q6 1.19E-QS Total Total 
Y-90 1.8940E+OO 13,723.928 13,723.928 O.OOE+OO 2.GOE+04 2.GOE+04 
Other Radionuelides 2.83E+04 2.83E+04 
'm. Templatj\ ~Suoimll!,'Y,$tU'IUl andCIted<s J , ".'/J 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor_: UGHTWATER UGHTWATER This Template was US&CI for the following reasons: 

Fuel Cladding: ZIRe-4 ZIRC This fuel matches on all parameters except enrichment. 
BOl HM Constituents: Th02U02CER Th and U 

BOL Enrichment %: 60 to 100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
From SFD Estimated 

Nominal: 13.723.928 Nominal bumup set equal to bounding bumup. 
Boundlng:1 13.723.928 Bounding bumup taken from SFD and converted to MWd using 8OL=257.002kg 

Checks 

Estimated Bumupl
Bumup Multiplier Given Bumup Estimated EOl HMlGiven EOl HM 

Nominal: I 2.39 I 1.001 
Bounding: 2.39 ,

Reactor shutdown, core removal, storage, stuppeng or other date confinTllng that lRadiatlon ceased for fuel.
 

2Total bumup for aU fuel associated with this worksheet must be divided by SOL heavy metal mass to get specific bumup values (MWdlMT).
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Fuel Radionuclide Inventory Worksheet 

L Fuel and TempIlIte InfOnnaliOll Estimated 
Fuel Nama: SHIPPINGPORT lWBR SEED 1Fuel decay start date: 1982 Canister usage:
 

SNFID#: 380 Estimates as of: 2010 18"x15'
 
Fuel Units & Oeser: 12·619 ROO HEX ARRAY Template: LWBR (Ught Water, Zirc, 60 to 1~o. Th and U) 12.00 
Heavy Metal Mas3: BOl=5218.30kg ; EOl=5110.5Okg 2:Template Bumup(MWd): 10269.14 
ROD Storage Site: INEEl Template BO~ H>avy Metal Ma•• (MT): 0.45991251 

Template Decay Time" 25 years 

n. Estimates m b y" Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Burnup (MWd)2 Burnup (MWd)2 (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 8.3425E-05 155.505.328 278,657.199 O.OOE+OO 1.30E+Ol 2.32E+Ol AV9. MeV 
"'A"'m":_2==4~1--------2~.7238=7=E-o-04C7-----O:15~5°.'5~Oco5~.3=28=----'2"'7:08"''6"'5='7.1~60~Et+OO~~~~~~~_";3;::~4B;;';:E"i+O;.;1'-----'6;c.2;;;4;';:E"'+O:s1'__--1~-~0~.0.;;:15O~--__o2::;.9::c15:;;E"'+~16 
Am-242m 1.5512E-06 155.505.328 278,657.19s--o:DOE+oo 2.41E·Ol 4.32E-Ol 0.0250 6.019E+15 

-;A"'m:;--"'243= "3.:;;1~18;c.l"'E=--,,07;c_.---.,.l:o:55C'.:o:50~5,,.3;;;2,,8;_---'2;;C7~82:,65~7;". 199~ 0.00E:-'+OO~---47."'85"'E=-.-;;0;;;2----c8"'.6~9"'E=-_Q-;;2;;---111--::0'::.0:::37=5;----5;c.~15:;5=E~+1~5 
C·14 9.2539E-Q5 155.505.328 278,657.199 O.OOE+OO 1.44E+Ol 2.58E+O~1--H--___co"'.0:::5:;:75:;_--_c5"'.6;;2::;lE:=:+_::1~5 

~C"'~..:387co:--_------__=1."=8710~3~E=_-706=_---_o15~50'.~50?5"'.3?2~8;__--,2",7:08.657.199 O.OOE+OO 2.82E·Ol 5.04E_Ql 0.0850 3.567E+15 
->C2:m:-.2~43;,;- ...:3",.;OO~2;;;0:;=E.:.;-0",7---~15",5~.5",0~5::;.3:;;2;;.8 __~27~8oc.625~7.199 O.OOE+OO 6.07E-02 1.09E-Ol 0.1250 2.284E+15 
~C",m:'c'="244-c-'--__-_--=2',,=0~740'2=E=_-705=_---_o15~50'.=50?5,,,.3?2=8;_---'2"'7:o8"',6?5"'7;".199 O.OOE+OO 3.23E+OO 5.78E+OO 0.2250 3.184E+15 
Co-50 3.2554E-03 155.505.328 278,657.199 O.OOE+OO 5.06E+02 9.07E+02 0.3750 1.292E+15 
Cs-l34 7.3823E-Q4 155.505.328 278,657.199 O.OOE+OO 1.15E+02 2.06E+02 0.5750 1.957E+16 
~C~s'c-l;';3"'5'---------:::2.:::863~9=E=--Q5~-----015~50'.~505~.3"'2=8;---2"'7:;8"',65:;':=7~.199 0.00~E:+oo.~ ",4.",4",5E;o+OO~'--- _ _c7=-'798~E;o+OO~--'-II.-..:0:::.8:::5OO=--__~3':.;8:c73:::E;-,+~14 
->C"'S'-:-1;.;3",;7 1.;:.';;8609~"'E,,+OO~---___;.15"'5~.5~025~.3~2"'8;_----;2;;:7;;8c:.65~7;".; 199 O.OOE+OO 2.89E+05 5.19E+05 1.2500 2.45OE+14 
Eu-l54 1.9262E_Q2 155.505.328 278,657.199 O.OOE+OO 3.00E+03 5.37E+03 1.7500 2.336E+13 
Eu·155 2.6721 E_Q3 155,505.328 278.657.199 O.OOE+OO 4.16E+02 7.45E+02 2.2500 9.403E+08 
Fe·55 3.3099E-Q5 155.505.328 278,657.199 O.OOE+OO 5.15E+OO 9.22E+OO 2.7500 1.505E+14 
7Hi':_3::=---------o3"'.7=2C;;96~E;o_QC;;3=-----;1=5co5S,5C;;05~.~32"'8;----;2;:,7"'8~,6"'57"'".·199 O.OOE+OO 5.80E+02 1.04E+03 3.5000 5.788E+05 
1-129 1.5653E-Q6 155.505.328 278.657.199 O.OOE+OO 2.47E·Ol 4.42E_Ql 5.0000 1.805E+05 
Kr·85 1.1958E_Ql 155,505.328 278.657.199 O.OOE+OO 1.86E+04 3.33E+04 7.0000 1.360E+04 
7N"'p..:-2"3"'7,------·-----"1.'=2=51"'3~E"'_Q"'7=----715?5~,5~05~.3?2=8;----'2;;:7:08"'.6?5~7;".1;.;99co 0.OOo;E:.:.+OO'="' 1;..:."95,~E=_.C;;02:;-_-~3,,.4~9"'E"'-'=027___1f__-l:..;1..:.0000='-- __--"1.083="'E.:.;+O,o,o3 
",P",a~.2:::30:1 --;1.=.2;::0717;,;E;o-Q4~_--_cl:~5=5S,5C;;05~.~32"'8;_-__;2;:,7c:8~,65C;;7"'".199 O.OOE+OO 1.87E+Ol 3.35E+Ol 
Pb-21 0 1.1939E-Q8 155,505.328 278,657.199 O.OOE+OO 1.86E·03 3.33E-03 
Pm-147 3.6819E-Q3 155,505.328 278.657.199 O.OOE+OO 5.73E+02 1.03E+03 
Pu-238 4.5953E-Q4 155,505.328 278.657.199 O.OOE+OO 7.15E+Ol 1.28E+02 

.;;P,,U-:02:'03~9 .-,2;c:.7,,,5;,;2:'09:;=E-.:.;0~5--_~15=;5~,5O~5~.3:;;28;;.- ..__2;;:7~8c:,625~7199 O.OOE+OO 4.28E+OO 7.67E+OO
Pu-240 1.6184E-05 155,505.328 278.657.199 O.OOE+OO 2.52E+OO 4.51E+OO 
Pu-241 2.3780E-03 155,505.328 278.657.199 O.OOE+OO 3.70E+02 6.63E+02 
Pu·242 4.0821E-Q8 155,505.328 278,657.199 O.OOE+OO 6.35E-03 1.14E-02 
Ra·226 1.4471E-Q8 155,505.328 278.657.199 O.OOE+OO 2.25E·03 4.03E-03 
Ra-228 4.5651E-06 155,505.328 278.657.199 O.OOE+OO 7.1OE_Ql 1.27E+OO 
Ru·l06 3.8971E-08 155,505.328 278,657.199 O.OOE+OO 6.06E·03 1.09E_Q2 
5e-79 3.5417E_Q5 155,505.328 278.657.199 O.OOE+OO 5.51 E+OO 9.87E+OO 
Sn-126 3.9848E_Q5 155,505.328 278,657.199 O.OOE+OO 6.20E+OO 1.11E+Ol 
~S"'r.'=oo7"-------1~.8~940:=-=E":+oo~----o15~5"',505~:::.3=2=8---;:27='8'",6?5"'7~.199 O.OOE+OO 2.95E+05 5.28E+05 
Tc-99 3.2534E-Q4 155,505.328 278,657.199 O.OOE+OO 5.06E+Ol 9.07E+Ol 
Th-229 4.6839E-05 155,505.328 278,657.199 O.OOE+OO 7.28E+OO 1.31E+Ol 
Th-230 1.0322E-Q6 155,505.328 278,657.199 O.OOE+OO 1.61E-{)1 2.68E_Ql 
Th-232 -9.0328E-Q8 155,505.328 0.000 5.51E-Ol 5.37E_Ql 5.51E_Ql
":T",~.;c206:C==--------71.==5386~:;E:"'_Q"'2'------o15?5?',5?0"'5:::.3=2=8---;;C27'"8'",6"'5=7.199 O.OOE+OO 2.39E+03 4.29E+03 
U-232 4.1639E_Q2 155,505.328 278,657.199 O.OOE+OO 6.48E+03 1.16E+04 Thermal Power 

.;U7'-;o233;;:;.. -::=3"'.3'.:2~44::;E~-Q"E3'----___ol~55"',~505~.3;;:2:;;8:;_-_=~0::?.()()()~.=;_-__ic1.~8;;.5E;=+03""';_-_c;l~.34~E:.:.+O;;:3:;_--__il'>.8:;;5:;=E.:.;+O~3:;__--lINominal Heat Bounding
U-234 8.1769E-Q4 155,505.328 278.657.199 O.OOE+OO 1.27E+02 2.28E+02 Output Heat Output 
U·235 5.7813E-Q8 155,505.328 278,657.199 3.79E-04 9.37E-Q3 1.65E_Q2 /Watts) /Wattsi 
U·238 1.3273E_Q7 155,505.328 278,657.199 O.OOE+OO 2.06E_Q2 3.70E_Q2 5.07E+03 9.07E+03 
U-238 -3.1121E-l0 155,505.328 0.000 2.42E-Q4 1.94E-Q4 2.42E-Q4 Total Total 
Y-OO 1.8940E+OO 155,505.328 278.657.199 O.OOE+OO 2.95E+05 5.28E+05 
Other Radionuclides 3.20E+05 5.74E+05 

Template selection Summary 
From SFD ~ Basis for Parameter Differences: 

Reactor Moderator.I_-u::G::HT=='W"'A.:.;T..:E..:R---+---=L1..:G:..;HT"'W.;:;:AT:..;E::.R'----1This Templale was !.:Sed for the following reasons: 
Fuel Cladding: ZIRC4 liRe This fuel matches on all parameters except enrichment. 

BO~o~~~_=~I---'Th070.:::07=2~:::O::1~?8'-';4,.R'----+---::O:::h..::::.:~:::oo:::U---1 

Bumup Summary (MWd)" Basis for bumup used in estimate:
 
FromSFD Estimated
 

Nomlnal:1 155.505.3281 104,906.571 Noi1'dnaJ bumup laken <Ired~ from SFO (converted to MWd).
 
Boundlng:1 278.657.1991 209,813.143 Bounding bumup taken drecUy from SFD (converted to MWd).
 

Checks 
Estimated Bumupl 

Bum.... Multiplier Given Bumup Estimated EOl HMlGlven EOl HM
 
Nomina': 1.33
 0.67 I 0.991 

Boundln9:1 2.39 0.75,
Reactor shutdown, core removal, storage, stllppmg or otoor date confirming that Irradiation ceased for fuel.
 

~otal bumup for all fuel nssocIated with this worksheet must be divided by SOL heavy metal mass to get specific bumup values (MWdIMT).
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and TeJIlPlat~ lnfonuat,ioQ Estimated 

Fuel Name: SHIPPINGPORT PWR Cl BLKT 1Fuel decay start date: 1969 Canister usage: 
SNFID#: 191 Estimatas as of: 2010 18"x15' 

Fuel Units & Oeser: 36 - 17 FLAT PLATES Template: PWR (Ughl Water, Zire, 0 to 5%, U) 36.00 
Heavy Metal Ma••: BOL:583.92kg ; EOl=569.66kg 'Tampla.. Bumup(MWd):
 61.92 
ROD Storage Site: INEEL Tamplata BOL Heavy Metal Mas. (MT):
 0.00176911 

Tampla" Decay Time'
 35 years 
D.Estimaas m x" x. b Yo y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Burnup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 8.7758E-l0 13,560.205 27,120.410 O.OOE+OO 1.19E-05 2.38E-05 Avg.MeV 
Am-241 1.4352E-Ol 13,560.205 27,120.410 O.OOE+OO 1.95E+03 3.89E+03 0.0150 1.459E+15 
Am-242m 2.8698E-04 13,560.205 27,120.410 O.OOE+OO 3.89E+OO 7.78E+OO 0.0250 2.943E+14 
Am-243 6.2565E-04 13,560.205 27,120.410 O.OOE+OO 8.48E+OO 1.70E+Ol 0.0375 2.807E+14 
C-14 4.7901E-05 13,560.205 27,120.410 O.OOE+OO 6.50E-Ol 1.30E+OO 0.0575 3.243E+14 
CI-36 8.0297E-07 13,560.205 27,120.410 O.OOE+OO 1.09E-02 2.18E-02 0.0850 1.633E+14 
Cm-243 2.5081E-Q4 13,560.205 27,120.410 O.OOE+OO 3.40E+OO 6.80E+OO 0.1250 1.133E+14 
Cm-244 4.9015E-02 13,560.205 27,120.410 O.OOE+OO 6.65E+02 1.33E+03 0.2250 1.400E+14 
Co-60 2.5581E-03 13,560.205 27,120.410 O.OOE+OO 3.47E+Ol 6.94E+Ol 0.3750 6.020E+13 
Cs-l34 4.0536E-05 13,560.205 27,120.410 O.OOE+OO 5.50E-Ol 1.10E+OO 0.5750 1.400E+15 
Cs-l35 1.4433E-05 13,560.205 27,120.410 O.OOE+OO 1.96E-Ol 3.91E-ol 0.8500 1.937E+13 
Cs-137 1.3979E+OO 13,560.205 27,120.410 O.OOE+OO 1.90E+04 3.79E+04 1.2500 1.903E+13 
Eu-l54 2.0203E-02 13,560.205 27,120.410 O.OOE+OO 2.74E+02 5.48E+02 1.7500 5.699E+l1 
Eu-155 1.7684E-03 13,560.205 27,120.410 O.OOE+OO 2.40E+Ol 4.80E+Ol 2.2500 9.177E+07 
Fe-55 4.3136E-05 13,560.205 27,120.410 O.OOE+OO 5.85E-Ol 1.17E+OO 2.7500 1.880E+08 
H-3 2.0769E-02 13,560.205 27,120.410 O.OOE+OO 2.82E+02 5.63E+02 3.5000 1.936E+07 
1-129 9.8288E-07 13,560.205 27,120.410 O.OOE+OO 1.33E-02 2.67E-02 5.0000 8.276E+06 
Kr-85 2.8214E-02 13,560.205 27,120.410 O.OOE+OO 3.63E+02 7.65E+02 7.0000 9.539E+05 
Np-237 1.1218E-05 13,560.205 27,120.410 O.OOE+OO 1.52E-Ol 3.04E-Ol 11.0000 1.096E+05 
Pa-231 1.3036E-09 13,560.205 27,120.410 O.OOE+OO 1.77E-05 3.54E-05 
Pb-21 0 8.5078E-ll 13,560.205 27,120.410 O.OOE+OO 1.15E-06 2.31E-06 
Pm-147 3.6531E-Q4 13,560.205 27,120.410 O.OOE+OO 4.95E+OO 9.91E+OO 
Pu-238 7.4564E-02 13,560.205 27,120.410 O.OOE+OO 1.01E+03 2.02E+03 
Pu-239 1.1623E-02 13,560.205 27,120.410 O.OOE+OO 1.58E+02 3.15E+02 
Pu-240 1.5132E-02 13,560.205 27,120.410 O.OOE+OO 2.05E+02 4.10E+02 
Pu-241 9.0036E-ol 13,560.205 27,120.410 O.OOE+OO 1.22E+04 2.44E+04 
Pu-242 6.4260E-05 13,560.205 27,120.410 O.OOE+OO 8.71E-ol 1.74E+OO 
Ra-226 2.2804E-l0 13,560.205 27,120.410 O.OOE+OO 3.09E-06 6.18E-Q6 
Ra-228 52713E-12 13,560.205 27,120.410 O.OOE+OO 7.15E-08 1.43E-07 
RU-l06 6.1160E-l0 13,560.205 27,120.410 O.OOE+OO 8.29E-06 1.66E-Q5 
5e-79 1.2377E-Q5 13,560.205 27,120.410 O.OOE+OO 1.68E-ol 3.36E-Ol 
5n-126 2.5210E-05 13,560.205 27,120.410 O.OOE+OO 3.42E-ol 6.84E-Ol 
5r-90 9.1667E-ol 13,560.205 27,120.410 O.OOE+OO 1.24E+04 2.49E+04 
Tc-99 3.9357E-04 13,560.205 27,120.410 O.OOE+OO 5.34E+OO 1.07E+Ol 
Th-229 1.2057E-l0 13,560.205 27,120.410 O.OOE+OO 1.64E-Q6 3.27E-Q6 
Th-230 2.1043E-Q8 13,560.205 27,120.410 O.OOE+OO 2.85E-Q4 5.71E-Q4 
Th-232 5.2972E-12 13,560.205 27,120.410 O.OOE+OO 7.18E-OS 1.44E-07 
TI-208 1.7474E-07 13,560.205 27,120.410 O.OOE+OO 2.37E-03 4.74E-03 
U-232 4.7368E-07 13,560.205 27,120.410 O.OOE+OO 6.42E-03 1.28E-02 Thermal Power 
U-233 2.5097E-Q8 13,560.205 27,120.410 O.OOE+OO 3.40E-Q4 6.81E-04 Nominal Heat Bounding 
U-234 5.0000E-Q5 13,560.205 27,120.410 O.OOE+OO 6.78E-ol 1.36E+OO Output Heat Output 
U-235 -1.4489E-Q6 13,560.205 0.000 1.24E-02 O.OOE+OO 1.24E-02 /Watts) /Wallsi 
U-236 7.5824E-Q6 13,560.205 27,120.410 O.OOE+OO 1.03E-Ol 2.06E-Ol 3.12E+02 6.24E+02 
U-238 -2.6129E-07 13,560.205 0.000 1.94E-ol 1.91E-ol 1.94E-Ol Total Total 
V-90 9.1699E-ol 13,560.205 27,120.410 O.OOE+OO 1.24E+04 2.49E+04 
Other Radianuelides 1.82E+04 3.64E+04 
rm. T~~SeJectIim;s....-ry.ll_ andC~ 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor _otor: UGHTWATER UGHTWATER 

Fuol Cladding: ZIRC-2 ZIRC 
BOL HM Con_Is: U02 U 

BOL Enrichment 0/..: 0.98643828 0105 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimatad 

Nomlnal:\ 6,481.512 13,560.205 Nominal bumup calculated from the heavy metal mass destroyed. 
Bounding:1 I 27,120.410 Bounding bumup assumed to be twice nominal bumup. 

Checks 
E.timatad Bumupl 

BumUD MultiDii. Given Bumup Estimated EOL HMfGiven EOL HM 
Nominal: 0.66 2.09 I 1.011 

Bounding: 1.33 ,
Reactor shutdown, core removal. storage, shiPPing or other date confirming that Irradiation ceased for fuet. 

2Total bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWd'Mn. 
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Fuel Radionuclide Inventory Worksheet 

1. Fuel and Template fJlformatioD Estimated 
Fuel No"",: SHIPPINGPORT PWR Cl BLKT (RODS) 'Fuel decay start date:
 1959
 Canister usage: 

SNFID#: 189 Estimates as of:
 2010
 lS"x15' 
Fuel Units & Descr: 2 - ROD Template:
 PWR (Ught Water, Zirc. 0 to 5~o, U)
 0.07 
Heavy Metal Mas.: BOL=16.89kg ; EOL=16.11k9 'Templll1e Bumup(MWd):
 61.92
 
ROD SI01'oge SiW: INEEL Templll1e BOL _vy Metal Mass (MT):
 0.00176911 

Template Decay Time'
 50 years 
U. Estimates m x. x" b Y. Yb Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Invenlories(Ci) Invenlories(Ci) Group (bounding) 
Ac-227 1.0733E-09 744.596 1,489.192 O.ooE+OO 7.99E-07 1.60E-Q5 Avg. MeV 
Am-241 1.4751E-Ol 744.596 1.489.192 O.ooE+OO 1.10E+02 2.20E+02 0.0150 5.666E+13 
Am-242m 2.6809E-04 744.596 1,489.192 O.ooE+OO 2.00E-Ql 3.99E-Ol 0.0250 1.136E+13 
Am-243 6.2484E-04 744.596 1,489.192 O.ooE+OO 4.65E-Ol 9.31E-Ol 0.0375 1.070E+13 
C-14 4.7820E-Q5 744.596 1.489.192 O.ooE+OO 3.56E-Q2 7.12E-02 0.0575 1.339E+13 
CI-36 8.0297E-07 744.596 1.489.192 O.ooE+OO 5.98E-04 1.20E-03 0.0850 6.256E+12 
Cm-243 1.7426E-04 744.596 1.489.192 O.ooE+OO 1.30E-Ol 2.5OE-Ol 0.1250 4.162E+12 
Cm-244 2.7616E-02 744.596 1.489.192 O.ooE+OO 2.06E+Ol 4.11E+Ol 0.2250 5.341E+12 
Co-50 3.5610E-04 744.596 1,489.192 O.ooE+OO 2.65E-Ol 5.30E-Ol 0.3750 2.307E+12 
CS-l34 2.625OE-07 744.596 1,489.192 O.ooE+OO 1.96E-04 3.91E-Q4 0.5750 5.432E+13 
CS-l35 1.4433E-Q5 744.596 1,489.192 O.ooE+OO 1.07E-02 2.15E-Q2 0.8500 5.304E+l1 
CS-137 9.8870E-Ol 744.596 1,489.192 O.ooE+OO 7.36E+02 1.47E+03 1.2500 3.375E+l1 
EU-154 6.0320E-Q3 744.596 1,489.192 O.ooE+OO 4.49E+OO 8.98E+OO 1.7500 1.484E+10 
EU-155 2.1770E-Q4 744.596 1,489.192 O.ooE+OO 1.62E-Ol 3.24E-Ol 2.2500 2.439E+06 
Fe-55 7.9296E-Q7 744.596 1,489.192 O.ooE+OO 5.90E-04 1.18E-03 2.7500 8.596E+06 
H-3 8.9486E-03 744.596 1,489.192 O.ooE+OO 6.66E+OO 1.33E+Ol 3.5000 6.135E+05 
1-129 9.8288E-07 744.596 1,489.192 O.ooE+OO 7.32E-04 1.48E-03 5.0000 2.621E+05 
Kr-85 1.0707E-02 744.596 1,489.192 O.ooE+OO 7.97E+OO 1.59E+Ol 7.0000 3.020E+04 
Np-237 1.1927E-05 744.596 1,489.192 O.ooE+OO 8.88E-03 1.78E-02 11.0000 3.467E+03 
Pa-231 1.4703E-Q9 744.596 1,489.192 O.ooE+OO 1.09E-Q5 2.19E-OS 
Pb-21 0 1.8828E-l0 744.596 1,489.192 O.ooE+OO 1.25E-07 2.51E-Q7 
Pm-147 6.9606E-Q5 744.596 1,489.192 O.ooE+OO 5.18E-03 1.04E-Q2 
PU-238 6.6263E-02 744.596 1,489.192 O.ooE+OO 4.93E+Ol 9.87E+Ol 
PU-239 1.1618E-Q2 744.596 1,489.192 O.ooE+OO 8.65E+OO 1.73E+Ol 
PU-240 1.5142E-Q2 744.596 1,489.192 O.ooE+OO 1.13E+Ol 2.25E+Ol 
PU-241 4.3766E-Ol 744.596 1,489.192 O.ooE+OO 3.26E+02 6.52E+02 
PU-242 6.425OE-Q5 744.596 1,489.192 O.ooE+OO 4.78E-02 9.57E-Q2 
Ra-226 3.8501E-l0 744.596 1,489.192 O.ooE+OO 2.87E-Q7 5.73E-Q7 
Ra-228 5.2955E-12 744.596 1,489.192 O.ooE+OO 3.94E-Q9 7.89E-Q9 
RU-1OS 2.0413E-14 744.596 1,489.192 O.ooE+OO 1.52E-ll 3.04E-ll 
8e-79 1.2376E-Q5 744.596 1,489.192 O.ooE+OO 9.21E-Q3 1.84E-Q2 
8n-126 2.5210E-Q5 744.596 1,489.192 0.001:+00 1.88E-Q2 3.75E-Q2 
8r-90 6.4163E-Ql 744.596 1,489.192 O.ooE+OO 4.78E+02 9.56E+02 
Tc-99 3.9357E-Q4 744.596 1.489.192 O.ooE+OO 2.93E-Ql 5.86E-Ql 
Th-229 1.5644E-l0 744.596 1.489.192 O.ooE+OO 1.16E-07 2.33E-Q7 
Th-230 2.7972E-Q8 744.596 1.489.192 O.ooE+OO 2.08E-Q5 4.17E-Q5 
Th-232 5.3036E-12 744.596 1.489.192 O.ooE+OO 3.95E-Q9 7.90E-Q9 
Tl-208 1.5136E-Q7 744.596 1.489.192 O.ooE+OO 1.13E-04 2.25E-Q4 
U-232 4.1005E-Q7 744.596 1,489.192 O.ooE+OO 3.05E-Q4 6,11E-Q4 Thermal Power 
U-233 2.5856E-Q8 744.596 1,489.192 O.ooE+OO 1.93E-Q5 3.85E-OS Nominal Heat Bounding 
U-234 5.2665E-Q5 744.596 1,489.192 O.ooE+OO 3.92E-Q2 7.84E-Q2 Output Heat Output 
U-235 -1.4487E-Q5 744.596 0.000 2.5OE-Q4 O.ooE+OO 2.5OE-Q4 /Wattsl /Wattsi 
U-236 7.5888E-Q5 744.596 1,489.192 O.ooE+OO 5.65E-Q3 1.13E-Q2 1.35E+Ol 2.69E+01 

U-238 -2.6129E-Q7 744.596 0.000 5.84E-Q3 5.44E-Q3 5.84E-Q3 Total Total 
V-90 6.4180E-Ql 744.596 1,489.192 O.ooE+OO 4.78E+02 9.56E+02 
Other Radionuclides 7.10E+02 1.42E+03 

ID. TemplatflSektion s.m-ry, lkJnIup~,and()~ 
Template selection Sumrnarv 

FromSFD Used Basis for Parameter Differences: 
_Modernlor: LIGHT WATER UGHTWATER 

Fuel Cladding: ZIRe-2 ZIRC 
BOL HM Cons1ltuenbl: U02 U 

BOL Enrichment %: 0.711001091 Ot05 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nomina:: 744.596 Nominal bumup calculated from the heavy metal mass destroyed. 
Bounding:1 304.0381 1,489.192 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumul> Multiplier Given Bumup Estimatad EOL HMlGiven EOL HM 

Nominal: 1.26 I 1.021 
Bounding:1 2.52 4.90,

Reactor shutdown, core removat. storage, shIpping or other date conflnlllng that llradiatlon ceased for fuel. 

~otaJ burnup for all fuel assodated Ytlith this wol1tsheet must be divided by BOl heavy metal mass to get specific bumup values (MWdIMT). 
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and Template fufonl1lltiQll Estimated 

Fuel Name: SHIPPINGPORT PWR C2 BlKT 1Fuel decay start date: 1969
 Canister usage:
SNFID#: 193 EstImates as of: 2010
 MCa 

Fuel Units & Oeser: 72 - 19 FLAT PLATES Template: PWR (Ught Water. Zirc. 0 to 5%, U)
 18.00 
Heavy Metal Mass: BOl=16236.00kg ; EOL=15780.00kg 'Template Bumup(MWd):
 61.92
 
ROD Storage Site: HANFORD Template BOL Heavy Metal M••• (MT):
 0.00176911 

Template DecaV Time'
 35 years 
u.Estimates m x. x, b V. V, Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuelide Template Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 8.7758E-l0 433.632.149 867,264.298 O.OOE+OO 3.81E-04 7.61E-04 Avg. MeV 
Am-241 1.4352E-Ol 433.632.149 867,264.298 O.OOE+OO 6.22E-t04 1.24E+05 0.0150 4.666E+16 
Am-242m 2.8698E-04 433.632.149 867,264.298 O.OOE+OO 1.24E+02 2.49E+02 0.0250 9.410E+15 
Am-243 6.2565E-04 433.632.149 867.264.298 O.OOE+OO 2.71E+02 5.43E+02 0.0375 8.975E+15 
C-14 4.7901E-05 433.632.149 867,264.298 O.OOE+OO 2.08E+Ol 4.15E+Ol 0.0575 1.037E+16 
CI-36 8.0297E-07 433,632.149 867.264.298 O.OOE+OO 3.48E-Ol 6.96E-Ol 0.0850 5.221E+15 
Cm-243 2.5081E-04 433,632.149 867.264.298 O.OOE+OO 1.09E+02 2.18E+02 0.1250 3.623E+15 
Cm-244 4.9015E-02 433,632.149 867.264.298 O.OOE+OO 2.13E-t04 4.25E-t04 0.2250 4.477E+15 
Co-60 2.5581E-03 433.632.149 867.264.298 O.OOE+OO 1.11E+03 2.22E+03 0.3750 1.925E+15 
Cs-l34 4.0536E-05 433,632.149 867.264.298 O.OOE+OO 1.76E+Ol 3.52E+Ol 0.5750 4.478E+16 
Cs-135 1.4433E-05 433.632.149 867.264.298 O.OOE+OO 6.26E+OO 1.25E+Ol 0.8500 6.195E+14 
Cs-137 1.3979E+OO 433,632.149 867,264.298 O.OOE+OO 6.OOE+05 1.21E+06 1.2500 6.085E+14 
EU-l54 2.0203E-02 433.632.149 867.264.298 O.OOE+OO 8.76E+03 1.75E-t04 1.7500 1.823E+13 
Eu-155 1.7684E-03 433.632.149 867.264.298 O.OOE+OO 7.67E+02 1.53E+03 2.2500 2.935E+09 
Fe-55 4.3136E-05 433,632.149 867.264.298 O.OOE+OO 1.87E+Ol 3.74E+Ol 2.7500 6.011E+09 
H-3 2.0769E-Q2 433.632.149 867,264.298 O.OOE+OO 9.01E+03 l.80E-t04 3.5000 6.191E+08 
1-129 9.8288E-Q7 433.632.149 867.264.298 O.OOE+OO 4.26E-Ol 8.52E-Ql 5.ססOO 2.647E+08 
Kr-SS 2.8214E-Q2 433.632.149 867,264.298 O.OOE+OO 1.22E-t04 2.45E-t04 7.ססOO 3.050E+07 
Np-237 1.1218E-Q5 433.632.149 867,264.298 O.OOE+OO 4.86E+OO 9.73E+OO 11.ססOO 3.503E+06 
Pa-231 1.3036E-Q9 433.632.149 867.264.298 O.OOE+OO 5.65E-04 1.13E-03 
Pb-210 a.5078E-ll 433.632.149 867.264.298 O.OOE+OO 3.69E-05 7.38E-05 
Pm-147 3.6531E-04 433,632.149 867,264.298 O.OOE+OO 1.58E+02 3.17E+02 
Pu-238 7.4564E-Q2 433,632.149 867,264.298 O.OOE+OO 3.23E-t04 6.47E-t04 
Pu-239 1.1623E-Q2 433,632.149 867,264.298 O.OOE+OO 5.04E+03 1.01 E-t04 
Pu-240 1.5132E-02 433,632.149 867,264.298 O.OOE+OO 6.56E+03 1.31 E-t04 
Pu-241 9.0036E-Ql 433,632.149 867,264.298 O.OOE+OO 3.90E+05 7.81E+05 
Pu-242 6.4260E-05 433,632.149 867,264.298 O.OOE+OO 2.79E+Ol 5.57E+Ol 
Ra-226 2.2804E-l0 433,632.149 867.264.298 O.OOE+OO 9.89E-05 1.98E-04 
Ra-228 5.2713E-12 433,632.149 867,264.298 O.OOE+OO 2.29E-Q6 4.57E-OO 
Ru-lOO 6.1160E-l0 433,632.149 867,264.298 O.OOE+OO 2.SSE-04 5.30E-04 
Se-79 1.2377E-Q5 433,632.149 867.264.298 O.OOE+OO 5.37E+OO 1.07E+Ol 
Sn-126 2,5210E-05 433,632.149 867,264.298 O.OOE+OO 1.09E+Ol 2.19E+Ol 
Sr-90 9.1667E-Ol 433.632.149 867,264.298 O.OOE+OO 3.97E+05 7.95E+05 
Tc-99 3.9357E-04 433.632.149 867.264.298 O.OOE+OO 1.71E+02 3.41E+02 
Th-229 1.2057E-l0 433.632.149 867.264.298 O.OOE+OO 5.23E-05 1.05E-04 
Th-230 2.1043E-Q8 433.632.149 867,264.298 O.OOE+OO 9.13E-03 1.83E-Q2 
Th-232 5.2972E-12 433.632.149 867,264.298 O.OOE+OO 2.30E-OO 4.59E-Q6 
T1-208 1.7474E-Q7 433,632.149 867,264.298 O.OOE+OO 7.58E-02 1.52E-Ql 
U-232 4.7368E-Q7 433,632.149 867,264.298 O.OOE+OO 2.05E-Ol 4.11E-Ql Thermal Power 
U-233 2.5097E-Q8 433.632.149 867,264.298 O.OOE+OO 1.09E-02 2.18E-Q2 Nominal Heat Bounding 
U-234 5.0000E-Q5 433,632.149 867,264.298 O.OOE+OO 2.17E+Ol 4.34E+Ol Output Heat Output 
U-235 -1.4489E-Q6 433,632.149 0.000 2.49E-Ol O.OOE+OO 2.49E-Ql /Wattsl /Watts! 
U-236 7.5824E-Q6 433,632.149 867,264.298 O.OOE+OO 3.29E+OO 6.58E+OO 9.97E+03 1.99E+04 
U-238 -2.6129E-Q7 433.632.149 0.000 5.42E+OO 5.30E+OO 5.42E+OO Total Total 
V-90 9.1699E-Ql 433.632.149 867,264.298 O.OOE+OO 3.98E+05 7.95E+05 
Other Radianuelides 5.82E+05 1.16E+06 
W. Temolate SeIedioI\SUmmarv. Bumo undChed<s 
Template Selection SumlTlllfY 

FromSFD lhled Basis for Parameter Differences: 
Reactor Moderator: LIGHT WATER UGHTWATEA 

Fuel Cladding: ZlRC-4 ZIRC 
BOl HM ConsUtuenls: U02 U 

BOL Enrichment %: 0.71 Ot05 

Burnup Summary (MWd)< Basis tor burnup used in estimate: 
FromSFD Estimated 

Nomlnal:1 263.023.2001 433.632.149 NoninaJ bumup calculated trom the heavy metal mass destroyed. 
Bounding: 399,405.600 867,264.298 Bounding bumup assumed to be twice nominal bumup. 

Checks 

estimated Bumupl 
BumuD Multiplier Given BumuD E.timated EOL HMlGlven EOL HM 

Nominal: 0.76 1.65 I 1.011 
Bounding: 1.53 2.17,

Reactor shutdown, core removal, storage, shipping or other date confirming that irradiation ceased for fuel. 

2Total bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdlMT). 
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Fuel Radionuclide Inventory Worksheet 

1. Fuel and Template lIlfonnation Estimated 
Fuel Name: SHIPPINGPORT PWR C2 BLKT 'Fuel decay start date: 1974 Canister usage: 

SNF ID II: 192 Estimates as of: 2010 18"x15' 
Fuel Unlls & Oeser: 17 -17 FLAT PLATES Template: PWR (Ught Water, Zirc, 0 to 5%, U) 17.00 
Heavy Metal Ma••: BOL=1323.64k9 ; EOL=1039.ook9 2Template Bumup(MWd): 61.92 
ROD Storage Siro: INEEL Template BOL Heavy Metal Mass (MT): 0.00176911 

Template Decay Time' 35 years 
n. Estimates m b y" Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 8.7758E-l0 270,675.468 541,350.936 0.00E=_+OO~__--;2~.38"E-04 4.75E_04 Avg. MeV 
Am-241 1.4352E-Ol 270,675.468 541,350.936 O.OOE+OO 3.88E+04 7.77E+04 0.0150 2.9t3E+16 

-=.A::m:--;c24;;2'.C-m"--- ._~2.:;;86;;:9:28~E=--04~---___;;27"'0",6;o7;;5"'.468;;;;;c-_---:54~1-S,3~5:;;0:;.936 O.OOE+OO 7.77E+Ol 1.55E+02 0.0250 S.874E+1S 
Am-243 6.2565E-04 270,675.468 541,350.936 O.OOE+OO 1.69E+02 3.39E+02 0.0375 5.602E+15 
C-14 4.7901E-05 270,675.468 541,350.936 O.ooE+OO l.30E+Ol 2.59E+Ol 0.0575 6.473E+15 
CI-36 8.0297E-07 270,675.468 541,350.936 O.OOE+OO 2.17E-Ol 4.35E-Ql 0.0850 3.259E+1S 
Cm-243 2.5081E-04 270,675.468 541,350.936 O.OOE+OO 6.79E+Ol 1.36E+02 0.1250 2.262E+15 
Cm-,,244C-'-- 4;:.~90:o:1~5;;Eo_-0;::2o_---~27'"0"",6"'7"'5c_.4o;68~--"""'54~1-';,35~0';:.936 0.00"E-'-+O:o:0o_---;1;-'.33~Eo-+04~---_c2";.6,,5"'Ec_+04~-+-~0.:::22~50~----'2::..7:.;9;::5:cE+,--1c:S 
Co-6O 2.5581E-Q3 270,675.468 541,350.936--------O:OOE+oo 6.92E+02 1.38E+03 0.3750 1.202E+15 
CS-l34 4.0536E-Q5 270,675.468 541,350.936 O.OOE+OO 1.10E+Ol 2.19E+01 0.5750 2.79SE+16 
Cs-135 1.4433E-Q5 270,675.468 541,350.936 O.OOE+OO 3.91E+OO 7.81E+OO 0.8500 3.867E+14 
Cs-137 1.3979E+OO 270,675.468 541,350.936 O.OOE+OO 3.78E+05 7.57E+05 1.2500 3.798E+14 
Eu-l54 2.0203E-Q2 270,675.468 541,350.936 O.OOE+OO 5.47E+03 1.09E+04 1.7500 1.138E+13 
Eu-155 1.7684E-03 270,675.468 541,350.936 O.OOE+OO 4.79E+02 9.57E+02 2.2500 1.832E+09 
Fe-55 4.3136E-Q5 270,675.468 541,350.936 O.OOE+OO 1.17E+Ol 2.34E+Ol 2.7500 3.752E+09 
H-3 2.0769E-Q2 270,675.468 541,350.936 O.OOE+OO 5.62E+03 1.12E+04 3.5000 3.864E+08 
1-129 9.8288E-07 270,675.468 541,350.936 O.OOE+OO 2.66E-Ol 5.32E-Ql 5.0000 1.652E+08 
Kr-85 2.8214E-Q2 270,675.468 541,350.936 O.OOE+OO 7.64E+03 1.53E+04 7.0000 1.904E+07 
Np-237 1.1218E-Q5 270,675.468 541,350.936 O.OOE+OO 3.04E+OO 6.07E+OO 11.0000 2.187E+06 
Pa-231 1.3036E-Q9 270,675.468 541,350.936 O.OOE+OO 3.53E_04 7.06E_04 
Pb-210 8.5078E-ll 270,675.468 541,350.936 O.OOE+OO 2.30E-Q5 4.61E-05 
Pm-147 3.6531E-04 270,675.468 541,350.936 O.OOE+OO 9.89E+Ol 1.98E+02 
Pu-238 7.4564E-02 270,675.468 541,350.936 O.OOE+OO 2.02E+04 4.04E+04 
Pu-239 1.1623E-02 270,675.468 541,350.936 O.OOE+OO 3.15E+03 6.29E+03 
Pu-240 1.5132E-Q2 270,675.468 541,350.936 O.OOE+OO 4.10E+03 8.19E+03 
Pu-241 9.OO36E-Ol 270,675.468 541,350.936 O.OOE+OO 2.44E+05 4.87E+05 
Pu-242 6.4260E-Q5 270,675.468 541,350.936 O.OOE+OO 1.74E+Ol 3.48E+Ol 
Ra-226 2.2804E-l0 270,675.468 541,350.936 O.OOE+OO 6.17E-05 1.23E_04 
Ra-228 52713E-12 270,675.468 541,350.936 O.OOE+OO 1.43E-Q6 2.85E-Q6 
Ru-l06 6.1160E-l0 270,675.468 541,350.936 O.OOE+OO l.66E_04 3.31E_04 
8e-79 1.2377E-Q5 270,675.468 541,350.936 O.OOE+OO 3.35E+OO 6.70E+OO 
8n-126 2.5210E-Q5 270,675.468 541,350.936 O.ooE+OO 6.82E+OO 1.36E+01 
8r-90 9.1667E-01 270,675.468 541,350.936 O.ooE+OO 2.48E+05 4.96E+05 
Te-99 3.9357E_04 270,675.468 541,350.936 O.OOE+OO 1.07E+02 2.13E+02 
Th-229 1.2057E-10 270,675.468 541,350.936 O.OOE+OO 3.26E-Q5 6.53E-Q5 
Th-230 2.1043E-08 270,675.468 541,350.936 O.OOE+OO 5.70E-03 1.14E-Q2 
Th-232 52972E-12 270,675.468 541,350.936 O.OOE+OO 1.43E-Q6 2.87E-Q6 
TI-208 1.7474E-Q7 270,675.468 541,350.936 O.OOE+OO 4.73E-Q2 9.48E-Q2 
U-232 4.7368E-07 270,675.468 541,350.936 O.OOE+OO 1.28E-Ql 2.56E-Ql Thermal Power 
7U;.:-2='3307_---------2='.:::509=7~Eo_-OS=---~27'"0?_,6=7"'5::..468='------'54~1-S,3:o5"'0';:.9::36~---'0?_.00=E=_+OO~'-----~6~.7~9"Ec..'-Q307_---=1"'.36~E_':-Q2?:__._......j1Nominal Heat Bounding
U-234 5.0000E-Q5 270,675.468 541,350.936 O.OOE+OO 1.35E+Ol 2.71E+Ol Output Heat Output 
U-235 -1.4489E-Q6 270,675.468 0.000 2.03E-Q2 O.OOE+OO 2.03E-Q2 !Watts) !Watts) 
U-236 7.5824E-Q6 270,675.468 541,350.936 O.OOE+OO 2.05E+OO 4.10E+OO 6.23E+03 1.25E_ 
U-238 -2.6129E-Q7 270,675.468 0.000 4.42E-Ql 3.71E-Q1 4.42E-Ql Total Total 
Y-90 9.1699E-Ql 270,675.468 541,350.936 O.OOE+OO 2.48E+05 4.96E+05 
Other Radionuelides 3.63E+05 7.27E+05 
ID. Template Se1ectioJl ~ry,B ,andChecb 
Template Selection Summary

From SFD Used Basis for Pammeter Differences:
Reactor Moderator: UGHTWATER UGHTWATER 

Fuel C1adding:I---=cZ:::':::RG-4::":=---t----=---=Z=IR:::C-=-''----t 

BO;o~=:=:I--~-;:O.-;;709999;;;U;:O~2;,-;88=7---+-----;0;-;~"-O-;:5----1 

Burnup Summary (MWd) Basis for bumuD used in estimate:
 
FromSFD Estimated
 

Nomlnal:1 18.892.2471 270,675.468 Nominal bumup calculated lrom the hsavy melal mass destroyed.
 
Bounding: 541.350.936 Bounding bumup assumed to be twice nominal bumup.
 

Checks 
Estimated Bumupl 

BumuD MulUDlIer Given Bumup Estimated EOL HMlGlven EOL HM 
Nominal: 5.84 14.33 I 1.171 

Bounding: 11.69 , 
Reactor shutdown, core removal, slomge, shipping or other date conflRnmg that Irradiation ceased for fuel. 

'Total bumup for a111ue1 associated with this wort<sheet must be divided by BOL heavy melal mass to get specific bumup values (MWdIMT). 

I 

I
I
I
I
I 
I 
I
I
I
I 
I
I
I
 
I
 

DOEl8NF/REP-Q78 December 2003 
Revision 1 PageC-38Q 'I 

I 



Fuel Radionuclide Inventory Worksheet 
I. Fuel ami TeqJlate Infotll!lltllm Estimated 

Fuel Name: SHIPPINGPORT PWR·C1·S4 1FueI decay start date: 1964 Canister usage: 
SNFID#: 194 Estimates as of: 2010 18"x15' 

Fuel Units & Oeser: 1 . 17 FLAT PLATES Tempi....: Pathfinder (Ught Water, SST, 60 to 100%, U) 1.00 
Heavy Metal Mass: BOI.=3.02kg : EOI.=2.06kg 'Template Bumup(MWd): 6.01 
ROO Storage Silo: INEEl Template BOl Heavy Metal Mass (MT): 0.00012882
 

Template Decay Time' 35yaars
 

U. Estimates m x" x. b y" y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonsfsec 
Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae·227 2.3344E-Q8 907.995 1,815.991 O.ooE+OO 2.12E·05 4.24E-05 Avg. MeV 
Am-241 1.1135E-Q4 907.995 1,815.991 O.ooE+OO 1.01E-Ol 2.02E-Ql 0.0150 1.355E+14 
Am-242m 8.5075E-09 907.995 1,815.991 O.ooE+OO 7.72E-06 1.54E-05 0.0250 2.817E+13 
Am-243 9.8519E-10 907.995 1,815.991 O.ooE+OO 8.95E-07 1.79E-06 0.0375 2.436E+13 
C-14 2.3012E-04 907.995 1,815.991 O.ooE+OO 2.09E-01 4.18E-01 0.0575 2.626E+13 
CI-36 1.2261E-06 907.995 1,815.991 O.ooE+OO l.l1E-03 2.23E-03 0.0850 1.587E+13 
Cm-243 2.4875E-10 907.995 1,815.991 O.ooE+OO 2.26E-07 4.52E-07 0.1250 1.030E+13 
Cm-244 2.3178E-09 907.995 1,815.991 O.ooE+OO 2.10E-06 4.21E-06 0.2250 1.366E+13 
Co-50 7.0849E-02 907.995 1,815.991 O.ooE+OO 6.43E+01 1.29E+02 0.3750 5.957E+12 
Cs-134 3.0266E-06 907.995 1,815.991 O.ooE+OO 2.75E-03 5.50E-03 0.5750 9.813E+13 
Cs-135 3.0316E-05 907.995 1.815.991 O.ooE+OO 2.75E-02 5.51E-02 0.8500 9.933E+11 
Cs-137 1.4511E+OO 907.995 1,815.991 O.ooE+OO 1.32E+03 2.64E+03 1.2500 9.873E+12 
Eu-154 6.6955E-04 907.995 1,815.991 O.ooE+OO 6.08E-01 1.22E+OO 1.7500 2.563E+l0 
Eu-155 6.9850E-04 907.995 1,815.991 O.ooE+OO 6.34E-01 1.27E+OO 2.2500 5.320E+07 
Fe-55 1.2318E-03 907.995 1,815.991 O.ooE+OO 1.12E+OO 2.24E+OO 2.7500 1.538E+06 
H-3 2.5141E-Q3 907.995 1,815.991 O.ooE+OO 2.28E+OO 4.57E+OO 3.5000 1.083E+02 
1-129 7.3195E-Q7 907.995 1.815.991 O.ooE+OO 6.65E-04 1.33E-03 5.0000 4.454E+01 
Kr-85 4.1281E-02 907.995 1,815.991 O.ooE+OO 3.75E+01 7.50E+01 7.0000 4.918E+OO 
Np-237 1.1489E-06 907.995 1,815.991 O.ooE+OO 1.04E-03 2.09E-03 11.0000 5.518E-Ol 
Pa-231 4.5241E-08 907.995 1,815.991 O.ooE+OO 4.11E-05 8.22E-Q5 
Pb-21 0 6.4476E-13 907.995 1,815.991 O.ooE+OO 5.85E-l0 1.17E-09 
Pm-147 1.1651E-Q3 907.995 1,815.991 O.ooE+OO 1.06E+OO 2. 12E+OO 
Pu-238 2.9517E-Q4 907.995 1,815.991 O.ooE+OO 2.68E-01 5.36E-01 
Pu-239 6.6772E-04 907.995 1,815.991 O.ooE+OO 6.06E-01 1.21E+OO 
Pu-240 8.6839E-Q5 907.995 1,815.991 O.ooE+OO 7.88E-02 1.58E-Q1 
Pu-241 7.1514E-04 907.995 1,815.991 O.ooE+OO 6.49E-01 1.30E+OO 
Pu-242 1.9717E-09 907.995 1,815.991 O.ooE+OO 1.79E-06 3.58E-06 
Ra-226 1.7654E-12 907.995 1,815.991 O.ooE+OO 1.5OE-Q9 3.21E-09 
Ra-228 82928E-12 907.995 1,815.991 O.ooE+OO 7.53E-09 1.51E-06 
Ru-l06 1.6419E-l0 907.995 1,815.991 O.ooE+OO 1.67E-07 3.34E-Q7 
5e-79 1.3223E-Q5 907.995 1,815.991 O.ooE+OO 1.20E-02 2.40E-Q2 
5n-126 1.1493E-05 907.995 1,815.991 O.ooE+OO l,04E-Q2 2.09E-02 
5r-90 1.3649E+OO 907.995 1,815.991 O.ooE+OO 1.24E+03 2.48E+03 
Tc-99 4.6658E-04 907.995 1,815.991 O.ooE+OO 4.24E-Ol 8.47E-Ol 
Th-229 1.4547E-l1 907.995 1,815.991 O.ooE+OO 1.32E-08 2.64E-Q8 
Th-230 1.6617E-l0 907.995 1,815.991 O.ooE+OO 1.51E-07 3.02E-07 
Th-232 8.3361E-12 907.995 1,815.991 O.ooE+OO 7.57E-09 1.51E-08 
TI-208 2.1664E-Q8 907.995 1,815.991 O.ooE+OO 1.97E-Q5 3.93E-05 
U-232 5.8669E-08 907.995 1,815.991 O.ooE+OO 5.33E-05 1.07E-Q4 Thermal Power 
U-233 3.1647E-09 907.995 1,815.991 O.ooE+OO 2.89E-06 5.78E-06 Nominal Heat Bounding 
U-234 3.8769E-Q7 907.995 1,815.991 O.ooE+OO 3.52E-Q4 7.04E-Q4 Output Heat Output 
U-235 -2.7761E-06 907.995 0.000 6.08E-03 3.56E-Q3 6.08E-03 !Wattsl !Watts) 
U-236 1.6190E-Q5 907.995 1,815.991 O.ooE+OO 1.47E-02 2.94E-02 1.59E+01 3.17E+01 
U·238 -2.8547E-Q9 907.995 0.000 7.12E-Q5 6.86E-05 7.12E-Q5 Total Total 
V-90 1.3652E+OO 907.995 1,815.991 O.ooE+OO 1.24E+03 2.48E+03 
Other Radionuelides 1.50E+03 3.ooE+03 

lU. T\lDIIlIate ~s.m-rv,lJU1'Qll all!l(;~ 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor_: LIGHT WATER LIGHT WATER This Te~laIe was used for the following reasons: 

Fuel Cladding: ZIRC-2 SST Th~ fuel matches Pathfinder Te""lale on all but one parameter (cJadding, but substituting Stainless 
BOl HM COnstituents: U-Zr U Steel ~ egood cons<lNalive assumption). 

BOl Enrichment Of.: 92.9998016 60 to 100 

Bumup Summary (MWd) Basis for burnup used in estimate: 
From SFD Estimated 

Nomlnal:\ 907.995 Nominal bumup calculated from the heavy metal mass destroyed. 
Bounding: 1,815.991 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl
Bumup Multiplier Given Bumup Estimated EOl HMlGI.... EOl HM 

Nomlnal:1 6.44 I 1.011 
Bounding: 12.87,

Reactor shutdown, core removal, storage, shIpping or other date conllnmng that Irradiation ceased lor fuel. 

2Total bumup for all fuel associated with this worksheet must be divided by SOL heavy metal mass to get specific bumup values (MWd/MT). 
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Fuel Radionuclide Inventory Worksheet 

1. Fuel and Template .[or,,_tioo Estimated 
Fuel Na"",: SHIPPINGPORT PWR-C2-S1 1Fuel decay start date: 1969 Canister usage: 

SNFID#: 195 Estimates as of: 2010 18"x15' 
Fuel Units & Oeser: 19 - 19 FLAT PLATES Template: Pathfinder (Ught Water, SST. 60 10 100%, U) 19.00 
Heavy Metal Mass: BOl=343.23k9 ; EOl=220.03k9 'Template Bumup(MWd): 6.01 
ROD Storage Siw: lNEEL Template BOl _vy Metal Moss (MT): 0.00012882 

Template Decay Time' 35 years 
n. Estimates m xn x. b Yn Y. Gamma Sources 

Photon Total
 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec
 

Radionuelide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding)
 

Ae-227 2.3344E-08 116,375.011 232,750.022 O.ooE-tOO 2.72E-03 5.43E-03 Avg. MeV
 

Am-241 1.1135E-04 116,375.011 232,750.022 O.ooE-tOO l.30E-tOl 2.59E+Ol 0.0150 1.737E+16
 
Am-242m 8.5075E-09 116,375.011 232,750.022 O.oOE-tOO 9.90E-04 1.98E-03 0.0250 3.610E+15
 

Am-243 9.8519E-l0 116,375.011 232,750.022 O.ooE-tOO 1.15E-04 2.29E-04 0.0375 3.123E+15
 
C-14 2.3012E-04 116,375.011 232,750.022 O.ooE-tOO 2.68E-tOl 5.36E-tOl 0.0575 3.366E+15
 

CI-36 1.2261E-Q6 116,375.011 232,750.022 O.ooE-tOO 1.43E-Ol 2.85E-Ol 0.0850 2.034E+15
 

Cm-243 2.4875E-l0 116,375.011 232,750.022 O.ooE-tOO 2.89E-05 5.79E-05 0.1250 1.320E+15
 

Cm-244 2.3178E-09 116,375.011 232,750.022 O.ooE-tOO 2.70E-04 5.39E-04 0.2250 1.75OE+15
 

CO-60 7.0849E-02 116,375.011 232,750.022 O.ooE-tOO 8.25E-t03 1.85E+04 0.3750 7.635E+14
 

CS-l34 3.0266E-OO 116,375.011 232,750.022 O.ooE-tOO 3.52E-Ol 7.04E-Ql 0.5750 1.258E+16
 

Cs-l35 3.0316E-05 116,375.011 232,750.022 O.ooE-tOO 3.53E+OO 7.OOE-tOO 0.8500 1.273E+14
 

CS-137 1.4511E+OO 116,375.011 232,750.022 O.ooE-tOO 1.69E-t05 3.36E+05 1.2500 1.265E+15
 

EU-l54 6.6955E-04 116,375.011 232,750.022 O.ooE+OO 7.79E-tOl 1.56E-t02 1.7500 3.285E+12
 

EU-155 6.9850E-04 116,375.011 232,750.022 O.ooE-tOO 8.13E-tOl 1.63E-t02 2.2500 6.818E+09
 

Fe-55 1.2318E-Q3 116,375.011 232,750.022 O.ooE+Qo 1.43E-t02 2.87E-t02 2.7500 1.971E+08
 

H-3 2.5141E-03 116,375.011 232,750.022 O.ooE+OO 2.93E-t02 5.85E-t02 3.5000 1.387E+04
 

1-129 7.3195E-Q7 116,375.011 232.750.022 O.ooE-tOO 8.52E-02 1.70E-Ol 5.0000 5.704E+03
 

Kr-85 4.1281E-Q2 116,375.011 232,750.022 O.ooE-tOO 4.80E-t03 9.61E-t03 7.0000 6.299E+02
 

Np-237 1.1489E-Q6 116,375.011 232,750.022 O.ooE-tOO 1.34E-Ol 2.67E-Ol 11.0000 7.068E+Ol
 
Pa-231 4.5241E-Q8 116,375.011 232,750.022 O.ooE-tOO 5.26E-Q3 1.05E-02 
Pb-21 0 6.4476E-13 116,375.011 232,750.022 O.ooE-tOO 7.50E-08 1.5OE-Q7 
Pm-147 1.1651E-Q3 116,375.011 232,750.022 O.ooE-tOO 1.36E+02 2.71E-t02 
PU-238 2.9517E-04 116,375.011 232,750.022 O.ooE-tOO 3.44E-tOl 6.87E-tOl 
PU-239 6.6772E-04 116,375.011 232,750.022 O.OOE-tOO 7.77E-tOl 1.55E-t02 
PU-240 8.6839E-Q5 116,375.011 232,750.022 O.OOE-tOO 1.01E-tOl 2.02E-tOl 
PU-241 7.1514E-04 116,375.011 232,750.022 O.OOE-tOO 8.32E-tOl 1.66E-t02 
PU-242 1.9717E-Q9 116,375.011 232,750.022 O.OOE-tOO 2.29E-04 4.59E-04 
Ra-226 1.7654E-12 116,375.011 232,750.022 O.OOE-tOO 2.05E-07 4.11E-Q7 
Ra-228 8.2928E-12 116,375.011 232,750.022 O.OOE-tOO 9.65E-Q7 1.93E-Q6 
RU-lOO 1.8419E-l0 116,375.011 232,750.022 O.OOE-tOO 2.14E-05 4.29E-Q5 
Se-79 1.3223E-Q5 116,375.011 232,750.022 O.OOE-tOO 1.54E+OO 3.08E-tOO 
Sn-126 1.1493E-Q5 116,375.011 232,750.022 O.oOE-tOO 1.34E+OO 2.67E-tOO 
Sr-90 1.3649E-tOO 116,375.011 232,750.022 O.OOE-tOO 1.59E+05 3.18E+05 
Te-99 4.6656E-Q4 116,375.011 232,750.022 O.OOE-tOO 5.43E-tOl 1.09E-t02 
Th-229 1.4547E-ll 116,375.011 232,750.022 O.OOE-tOO 1.69E-Q6 3.39E-Q6 
Th-230 1.6617E-l0 116,375.011 232,750.022 O.OOE-tOO 1.93E-Q5 3.87E-Q5 
Th-232 8.3361E-12 116,375.011 232,750.022 O.OOE-tOO 9.70E-Q7 l.94E-OO 
TI-208 2.1664E-Q6 116,375.011 232,750.022 O.OOE-tOO 2.52E-03 5.04E-Q3 
U-232 5.8669E-Q6 116,375.011 232,750.022 O.ooE-tOO 6.83E-Q3 1.37E-Q2 Thenmal Power 
U-233 3.1847E-09 116,375.011 232,750.022 O.OOE-tOO 3.71E-04 7.41E-04 Nominal Heat Bounding 
U-234 3.8769E-Q7 116,375.011 232,750.022 O.OOE-tOO 4.51E-Q2 9.02E-Q2 Output HeatOulput
 
U-235 -2.7761 E-Q6 116,375.011 0.000 6.90E-Ql 3.67E-Ql 6.90E-Ql /Wattsl /Wattsi
 
U-236 1.6190E-Q5 116,375.011 232,750.022 O.OOE-tOO 1.88E+OO 3.77E-tOO 2.03E+03 4.06E+03
 

U-238 -2.8547E-Q9 116,375.011 0.000 8.07E-Q3 7.74E-Q3 8.07E-03 Total Total 
V-90 1.3652E-tOO 116,375.011 232,750.022 O.OOE-tOO 1.59E+05 3.18E+05 
Other Radionuelides 1.92E+05 3.84E+05 

ill. TelllPbte SeIe<:tioo s.-ry, lJU!'JI .ndChed!s 
Template selection Summary 

FromSFD Used Basis for Parameter Differences:
 
Reactor Moderator: LIGHT WATER LIGHT WATER This Temptate was used for the following reasons:
 

Fuel Cladding: ZIRG-2 SST This fuel matches Pathfinder Temptate on all but one parameter (cladding, but substituting Stainless
 r--
BOl HM Conslituenro: U02 U Steel is agood conservative assumption). 

BOL enrichment "0: 93.00008304 60 to 100 

Bumup Summary (MWdj" Basis for bumup used in estimate:
 
FromSFD Estimated
 

Nomlnal:1 116,375.011
 Nominal bumup calculated from the heavy metal mass destroyed. 
Bounding:1 232.750.022 Bounding bumup assumed to be- twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumul> Multiplier Given Bumup Estimated EOl HMlGlven EOl HM 

Nomlnal:1 7_27 I 1.011 
Bounding: I 14.54 ,

Reactor shutdown, core removal. storage, shlPPlIlg or other date confirming that madiatlOn ceased for fuel. 

2Total bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdIMT). 
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I Fuel Radionuclide Inventory Worksheet 

'I. FudllndT~eInfOtuJatl"" Estimated 
Fuel Name: SHIPPINGPORT PWR-C2-S2 lFuei decay start date: 1974 Canister usage: 

SNFID.: 196 Estimates as of: 2010 ,8".,5' 
Fuel Unlls & Oeser: 20 - 19 FLAT PLATES Template: Pathfinder (Ught Water, SST. 60 to 100%, U) 20,00 
Heavy Metal Maaa: BO~419,35k9 ; EO~301,59t<9 2Template Bumup(MWd): 6,01 
ROD Storage Site: INEEl Template BOl Heavy Metal Mass (MT): 0,00012882 

Template Decay Time' 35 years 

n. Eotimates m x" 'b b Yo Yb Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Ac1ivity Nominal Fuel BOUnding Fuel Energy Photons/sec 
Radianuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 2,3344E-08 111 ,247,369 222,494,739 O.ooE+OO 2.60E-03 5.19E-03 Avg.MeV 
Am-241 1.1135E-04 111,247.369 222,494.739 O.ooE+OO 1.24E+Ol 2.48E+Ol 0,0150 1.661E+16 
Am-242m 8.5075E-09 111,247.369 222,494.739 O.ooE+OO 9.46E-04 1.89E-03 0,0250 3.451E+15 
Am-243 9.8519E-l0 111,247.369 222,494.739 O.ooE+OO 1.10E-04 2.19E-04 0,0375 2,985E+15 
C-14 2.3012E-04 111,247.369 222,494.739 O.ooE+OO 2.56E+Ol 5.12E+Ol 0,0575 3.217E+15 
CI-36 1.2261E-08 111,247.369 222,494.739 O.ooE+OO 1.36E-Ol 2.73E-Ol 0.0850 1.944E+15 
Cm-243 2.4875E-l0 111.247.369 222,494.739 O.ooE+OO 2.77E-05 5.53E-OS 0,1250 1.262E+15 
Cm-244 2.3178E-09 111,247.369 222,494.739 O.ooE+OO 2.58E-04 5.16E-04 0,2250 1.673E+15 
Co-60 7.0849E-02 111,247.369 222,494.739 O.ooE+OO 7.88E+03 1.58E+04 0,3750 7.298E+14 
CS-I34 3.0266E-Q6 111,247.369 222,494.739 O.ooE+OO 3.37E-Ol 6.73E-Ol 0,5750 1.202E+16 
Cs-l35 3.0316E-05 111,247.369 222,494.739 O.ooE+OO 3.37E+OO 6.75E+OO 0.8500 1.217E+14 
Cs-137 1.4511E+OO 111,247.369 222,494.739 O.ooE+OO 1.61E+05 3.23E+05 1.2500 1,210E+15 
EU-I54 6.6955E-Q4 111,247.369 222,494.739 O.ooE+OO 7.45E+Ol 1.49E+02 1.7500 3,140E+12 
Eu-155 6.9850E-Q4 111,247.369 222,494.739 O.ooE+OO 7.77E+Ol 1.55E+02 2.2500 6.517E+09 
Fe-55 1.2318E-Q3 111,247.369 222,494.739 O.ooE+OO 1.37E+02 2.74E+02 2]500 1.884E+08 
H-3 2.5141E-Q3 111,247.369 222,494.739 O.ooE+OO 2.60E+02 5.59E+02 3.5000 1.328E+04 
1-129 7.3195E-07 111.247.369 222,494.739 O.ooE+OO 8.14E-02 l.63E-Ol 5.0000 5.461E+03 
Kr-65 4.1281E-02 111,247.369 222,494.739 O.ooE+OO 4.59E+03 9.18E+03 7,0000 6.030E+02 
Np-237 1.1489E-oB 111,247.369 222,494.739 O.ooE+OO 1.28E-Ql 2.56E-Ql 11.0000 6.766E+Ol 
Pa-231 4.5241E-Q8 111,247.369 222,494.739 O.ooE+OO 5.03E-03 1.0IE-02 
Pb-21 0 6.4476E-13 111,247.369 222,494.739 O.ooE+OO 7.17E-08 1.43E-07 
Pm-147 1.1651E-03 111,247.369 222,494.739 O.ooE+OO 1.30E+02 2.59E+02 
Pu-238 2.9517E-Q4 111,247.369 222,494.739 O.ooE+OO 3.28E+Ol 6.57E+Ol 
Pu-239 6.6772E-Q4 111,247.369 222,494.739 O.ooE+OO 7.43E+Ol 1.49E+02 
Pu-240 8.6639E-Q5 111,247.369 222,494.739 O.ooE+OO 9.66E+OO 1.93E+Ol 
Pu-241 7.1514E-Q4 111,247.369 222,494.739 O.ooE+OO 7.96E+Ol 1.59E+02 
Pu-242 1.9717E-Q9 111,247.369 222,494.739 O.ooE+OO 2.19E-Q4 4.39E-04 
Ra-226 1.7654E-12 111,247.369 222.494.739 O.ooE+OO 1.96E-07 3.93E-07 
Ra-228 82928E-12 111 ,247.369 222,494.739 O.ooE+OO 9.23E-Q7 1.65E-OB 
Ru-1OB 1.8419E-l0 111,247.369 222,494.739 O.ooE+OO 2.05E-Q5 4.10E-Q5 
Se-79 1.3223E-05 111,247.369 222,494.739 O.ooE+OO 1".47E+OO 2.94E+OO 
Sn-126 1.1493E-OS 111,247.369 222,494.739 O.ooE+OO 1.28E+OO 2.56E+OO 
Sr-90 1.3849E+OO 111,247.369 222,494.739 O.ooE+OO 1.52E+05 3.04E+05 
Tc-99 4.6656E-Q4 111,247.369 222.494.739 O.OOE+OO 5.19E+Ol 1.04E+02 
Th-229 1.4547E-ll 111.247.369 222,494.739 O.OOE+OO 1.62E-Q6 3.24E-Q6 
Th-230 1.6617E-l0 111,247.369 222,494.739 O.ooE+OO l.65E-05 3.70E-OS 
Th-232 8.3361E-12 111.247.369 222,494.739 O.ooE+OO 9.27E-Q7 l.65E-Q6 
TI-208 2.1684E-Q8 111,247.369 222,494.739 O.ooE+OO 2.41E-OS 4.82E-OS 
U-232 5.8669E-08 111,247.369 222,494.739 O.ooE+OO 6.53E-OS 1.31E-02 Thermal Power 
U-233 3.1847E-Q9 111.247.369 222,494.739 O.OOE+OO 3.54E-Q4 7.09E-Q4 Nominal Heal Bounding 
U-234 3.8769E-Q7 111.247.369 222.494.739 O.ooE+OO 4.31E-Q2 8.63E-02 Output Heal Output 
U-235 -2.7761E-Q6 111,247.369 0.000 8.43E-Ql 5.34E-Ol 8.43E-Ol /Watts) /Watts) 
U-236 1.6190E-05 111,247.369 222,494.739 O.ooE+OO 1.60E+OO 3.60E+OO 1.94E+03 3.88E+03 
U-238 -2.8547E-Q9 111,247.369 0.000 9.87E-OS 9.55E-Q3 9.87E-Q3 Total Total 
V-90 1.3652E+OO 111,247.369 222,494.739 O.ooE+OO 1.52E+05 3.04E+05 
Other Radianuelides 1.84E+05 3.67E+05 
:llI. TeJlIIlkIteSdeQioUSwwnal'V,B ,lIIJd~. ,M
Template selection Summary 

FromSFD Used Basis lor Parameter Differences:
 
Reactor _ator: LIGHT WATER UGHTWATER This Template was used forthefoDowing reasons:
 

Fuel CladdJng: ZIRC-2 SST This fuel matches Pathfinder TerYl'late on all but one parameter (clacking, but substituting Stainless
 

SOL HM constltuenls: U02 U Steel is agood conservative assumption).
 
BOL Enrichment %: 93.00000016 60 to 100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD I Estimated 

Nomlnal:1 I 111.247.369 Nominal bumup caJculaJed trom the heavy metal mass destroyed. 
Bounding: =.494.739 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
BumuD MultiDlier Given Bumup Estimated EOl HMlGlven EOl HM 

Nomlnal:1 5.69 I 1.011 
Bounding: 11.37 ,

Reactor shutdown. core removal, storage, shlppmg or other date oonl,"",n9 that Irradiation ceased for fuel.
 

~alai bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWd'MT).
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Fuel Radionuclide Inventory Worksheet 

I. Fuel and Template Information Estimated 
Fuel No"",: SINGLE PASS REACTOR FUEL 'Fuel decay start date: 1971 Canister usage: 

SNF 10 jl; 197 Estimates as of: 2010 MCO 
Fuel Units & Oeser: 139 - TUBE Template: N-Reactor (Graphite. Zirc:, 0 to 5%, U) 0.14 
Heavy Metal Mass: BOL.= ; EO~7.01k9 'Template Bumup(MWd): 69600 
ROD StonIge Silo: HANFORD Template BOl Heavy MeIaIM... (MT); 11.6 

Template DecaV Time' 35 vears 
n. Estimat2s m x" x. b V" V. Gamma Sources 

Photon Total 
CUMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Pootonsisec 

Radionuclide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 4.2184E-l0 407.392 1,234.805 O.OOE-HJO 1.72E-Q7 5.21E-07 AV9. MeV 
Am-241 9.6379E-02 407.392 1,234.805---O:OOE-HJO 3.93E-HJl 1.19E-HJ2 0.0150 6.000E+13 
Am-242m 5.B463E-05 407.392 1,234.805 O.OOE-HJO 2.38E-Q2 7.22E-Q2 0.0250 1.226E+13 
Am-243 4.6279E-05 407.392 1,234.805 O.OOE-HJO 1.89E-Q2 5.71E-02 0.0375 1.134E+13 
C-14 9.2026E-05 407.392 1,234.805 O.OOE-HJO 3.75E-02 1.14E-Ol 0.0575 1.295E+13 
CI-38 O.OOOOE-HJO 407.392 1,234.805 O.OOE-HJO O.OOE-HJO O.OOE+OO 0.0850 6.808E+12 
Cm-243 O.OOOOE-HJO 407.392 1,234.805 O.OOE+OO O.OOE+OO O.OOE+OO 0.1250 4.521E+12 
Cm-244 4.5445E-Q4 407.392 1,234.805 O.OOE+OO 1.85E-Ol 5.61E-Ql 0.2250 5.841E+12 
Co-GO 6.3707E-05 407.392 1,234.805 O.OOE-HJO 2.GOE-Q2 7.87E-Q2 0.3750 2.528E+12 
Cs-l34 1.4042E-05 407.392 1,234.805 O.OOE-HJO 5.i2E-Q3 1.73E-Q2 0.5750 5.453E+13 
Cs-l35 1.0066E-05 407.392 1,234.805 O.oOE-HJO 4.10E-03 1.24E-Q2 0.8500 5.540E+l1 
Cs-137 1.1945E-HJO 407.392 1,234.805 O.OOE-HJO 4.87E-HJ2 1.48E-HJ3 1.2500 3.022E+11 
Eu-l54 6.8451E-03 407.392 1,234.805 O.OOE-HJO 2.71E+OO 8.21E+OO 1.7500 1.533E+10 
EU-155 2.8052E-04 407.392 1,234.805 O.OOE-HJO 1.18E-Ql 3.59E-Ol 2.2500 1.239E+06 
Fe-55 2.8807E-06 407.392 1,234.805 O.OOE-HJO 1.17E-03 3.56E-03 2.7500 2.970E+04 
H-3 2.1063E-03 407.392 1,234.805 O.OOE+OO 8.58E-Ql 2.GOE-HJO 3.5000 2.627E+04 
1-129 8.6006E-07 407.392 1,234.805 O.OOE+OO 3.50E-Q4 1.OOE-Q3 5.0000 1.109E+04 
Kr-85 2.6739E-02 407.392 1,234.805 O.OOE+OO 1.09E-HJl 3.30E-HJl 7.0000 1.257E+03 
Np-237 8.5589E-OO 407.392 1,234.805 O.OOE-HJO 3.49E-Q3 1.OOE-Q2 11.0000 1.433E+02 
Pa-231 1.2500E-Q9 407.392 1,234.805 O.OOE-HJO 5.09E-07 1.54E-06 
Pb-210 2.3017E-ll 407.392 1,234.805 O.OOE-HJO 9.38E-Q9 2.84E-oB 
Pm-147 5.9856E-Q4 407.392 1,234.805 O.OOE+OO 2.44E-Ql 7.39E-Ol 
Pu-238 2.0029E-Q2 407.392 1,234.805 O.OOE+OO 8.16E+OO 2.47E-HJl 
Pu-239 2.8838E-02 407.392 1,234.805 O.OOE-HJO 1.17E-HJl 3.56E-HJl 
Pu-240 2.2802E-02 407.392 1,234.805 O.OOE+OO 9.29E+OO 2.82E-HJl 
Pu-241 6.1020E-Ol 407.392 1,234.805 O.OOE-HJO 2.49E-HJ2 7.53E-HJ2 
Pu-242 1.4526E-05 407.392 1,234.805 O.OOE+OO 5.92E-03 1.79E-Q2 
Ra-226 9.7701E-ll 407.392 1,234.805 O.OOE+OO 3.98E-08 121E-Q7 
Ra-228 1.1068E-14 407.392 1.234.805 O.OOE+OO 4.51E-12 1.37E-ll 
RU-lOO 5.9224E-l0 407.392 1.234.805 O.OOE+OO 2.41E-07 7.31E-Q7 
Se-79 1.0899E-05 407.392 1,234.805 O.OOE+OO 4.44E-03 1.35E-Q2 
Sn-126 O.OOOOE+OO 407.392 1,234.805 O.OOE-HJO O,OOE+oo O.ooE-HJO 
Sr-90 8.4899E-Ql 407.392 1,234.805 O.ooE+OO 3.48E-HJ2 1.05E-HJ3 
Tc-99 3.6494E-Q4 407.392 1,234.805 O.ooE-HJO 1.49E-Ql 4.51E-Ql 
Th-229 1.2928E-12 407.392 1234.805 O.ooE+OO 5.27E-l0 l.GOE-09 
Th-230 1.6293E-oB 407.392 1234.805 O.OOE+OO 6.64E-OO 2.01E-05 
Th-232 1.6451E-14 407.392 1234.805 O.ooE+OO 6.70E-12 2.03E-ll 
TI-208 3.4382E-15 407.392 1234.805 O.oOE+OO 1.40E-12 4.25E-12 
U-232 O.OOOOE-HJO 407.392 1,234.805 O.ooE-HJO O.OOE-HJO O.OOE-HJO Thermal Power 
U-233 9.9425E-l0 407.392 1,234.805 O.OOE+OO 4.05E-07 1.23E-06 Nominal Heat Bounding 
U-234 6.5575E-05 407.392 1,234.805 O.OOE-HJO 2.67E-Q2 8.10E-Q2 Output Heat Output 
U-235 -1.2944E-06 407.392 0.000 8.34E-Q3 7.81E-Q3 8.34E-03 (Watts) (Wattsi 
U-236 1.1951E-05 407.392 1234.805 O.OOE+OO 4.87E-03 1.48E-Q2 6.95E+OO 2.11E+01 
U-238 -3.OO19E-Q7 407.392 0.000 1.36E-Ql l.35E-Ql 1.36E-Ql Total Total 
Y-90 8.4928E-Ql 407.392 1,234.805 O.ooE+OO 3.48E+02 1.05E-HJ3 
Other Radionuclides 4.67E-HJ2 1.42E-HJ3 
m. TemnlateSeJeetion Stunman\ ~ , .....QtefIks 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reaclor_: GRAPHITE GRAPHITE This Template VIas used for the foUowing reasons:
 

Fuel C1addlng: 1--_ ALUM (X-8001) ZIRC Th~ fuel matches on all paramet... except cladding and enrichment (unknown)
 
BOl HM Constituent>: UMETAl U 

SOL enrichment "-0: Ot05 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD I EstImated 

Nomina:1 I 407.392 Nominal bumup taken from 8FD and converted to MWd using 80L=407.392kg 
Bounding:' I 1.234.8O!' Bounding bum~ taken from SFD and converted to MWd using BO~7.392kg 

Checks
 

Estimated Bumupl
 
BumUD MUItiDlier Given Bumup Estimated EOl HMiGiven EOl HM 

Nomintll: 0.17 I 1.001 
Bounding: 0.51 

1Reactor shutdown. core removal, storage, shipping or other date conflnnlng that llradiatlon ceased for fuel. 

~otal bumup for aU ruel associated with this worksheet must be c::fivided by SOL heavy metal mass to get specific bumup values (MWdIMT). 
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I Fuel Radionuclide Inventory Worksheet 

1. Fuel and Tt<llJ!la1e W_ti".. Estimated 
Fuel Name: SINGLE PASS REACTOR FUEL 1Fuel decay start date: 1971 Canister usage: 

SNFID#: 198 Estimates as of: 2010 MCO 
Fuel Units & Oaoc:r: 835 - TUBE Template: N·Reador (Graphite, Zirc. 0 to 5%, U) 0.86 
_vy Metal Mas.: BOL: ; EOl=2912.98k9 'Template Bumup(MWd): 69600 
ROD Storage Site: HANFORD Template BOl _vy Metal Maas (MT): 11.6 

Template Decay Time· 35 years 

n. Estimales m x, x. b y, y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Burnup (MWd)' Burnup (MWd)" (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 4.2184E-l0 8,854.686 17,709.372 O.OOE+OO 3.74E-06 7.47E-06 Avg. MeV 
Am-241 9.6379E-Q2 8,854.686 17,709.372 O.OOE+OO 8.53E+02 1,71E+03 0.0150 8.605E+14 
Am-242m 5.8463E-OS 8,854.686 17,709.372 O.OOE+OO 5.18E-Ol 1.04E+OO 0.0250 1.759E+14 
Am-243 4.6279E-Q5 8,854.686 17,709.372 O.OOE+OO 4.10E-Ol 8.20E-Ol 0.0375 1.627E+14 
C-14 9.2026E-05 8,854.686 17,709.372 O.OOE+OO 8.15E-Ol 1.63E+OO 0.0575 1.857E+14 
CI-36 O.OOOOE+OO 8,854.686 17,709.372 O.OOE+OO O.OOE+OO O.OOE+OO 0.0850 9.764E+13 
Cm-243 O.OOOOE+OO 8,854.686 17,709.372 O.OOE+OO O.OOE+OO O.OOE+OO 0.1250 6.485E+13 
Cm-244 4.5445E-04 8,854.686 17,709.372 O.OOE+OO 4.02E+OO 8.OSE+OO 0.2250 8.377E+13 
Co-60 6.3707E-Q5 8,854.686 17,709.372 O.OOE+OO 5.84E-Ol 1,13E+OO 0.3750 3.625E+13 
Cs-l34 1.4042E-OS 8,854.686 17,709.372 O.OOE+OO 1,24E-Ol 2.49E-Ol 0.5750 7.820E+14 
Cs-135 1.0068E-05 8,854.686 17,709.372 O.OOE+OO 8.91E-Q2 1.78E-Ql 0.8500 7.945E+12 
Cs-137 1,1945E+OO 8,854.686 17,709.372 O.OOE+OO 1.06E+04 2.12E+04 1.2500 4.334E+12 
EU-l54 6.8451E-03 8,854.686 17,709.372 O.OOE+OO 5.88E+Ol 1.18E+02 1.7500 2.198E+l1 
Eu-155 2.9052E-04 8,854.686 17,709.372 O.OOE+OO 2.57E+OO 5.14E+OO 2.2500 1.776E+07 
Fe-55 2.8807E-06 8,854.686 17,709.372 O.OOE+OO 2.55E-Q2 5.10E-02 2.7500 4.201E+05 
H-3 2.1063E-03 8,854.686 17,709.372 O.OOE+OO 1,87E+Ol 3.73E+Ol 3.5000 3.716E+05 
1-129 8.6006E-07 8,854.686 17,709.372 O.OOE+OO 7.62E-Q3 1.52E-02 5.ססOO 1.568E+05 
Kr-85 2.6739E-02 8,854.686 17,709.372 O.OOE+OO 2.37E+02 4.74E+02 7.ססOO 1.778E+04 
Np-237 8.5589E-06 8,854.686 17,709.372 O.OOE+OO 7.58E-02 1,52E-Ql 11.ססOO 2.025E+03 
Pa-231 12500E-09 8,854.686 17,709.372 O.OOE+OO 1.11 E-OS 2.21E-05 
Pb-210 2.3017E-l1 8,854.686 17,709.372 O.OOE+OO 2.04E-07 4.08E-07 
Pm-147 5.9856E-Q4 8,854.686 17,709.372 O.OOE+OO 5.30E+OO 1,06E+Ol 
Pu-236 2.0029E-Q2 8,854.686 17,709.372 O.OOE+OO 1.77E+02 3.55E+02 
Pu-239 2.8836E-Q2 8,854.686 17,709.372 O.OOE+OO 2.55E+02 5.11E+02 
PU-240 2.2802E-02 8,854.686 17,709.372 O.OOE+OO 2.02E+02 4.04E+02 
Pu-241 6.1020E-Ql 8,854.686 17,709.372 O.OOE+OO 5.40E+03 1.08E+04 
Pu-242 1.4526E-Q5 8,854.686 17,709.372 O.OOE+OO 1,29E-Ol 2.57E-Ql 
Ra-226 9.7701E-ll 8,854.686 17,709.372 O.OOE+OO 8.65E-Q7 1.73E-06 
Ra-228 1.1068E-14 8,854.686 17,709.372 O.OOE+OO 9.80E-ll 1.96E-l0 
RU-l06 5.9224E-l0 8,854.686 17,709.372 O.OOE+OO 5.24E-06 1.OSE-OS 
5e-79 1,0899E-05 8,854.686 17,709.372 O.OOE+OO 9.65E-Q2 1,93E-Ol 
5n-126 O.OOOOE+OO 8,854.686 17,709.372 O.OOE+OO O.OOE+OO O.OOE+OO 
5r-90 8.4899E-Ql 8,854.686 17,709.372 O.OOE+OO 7.52E+03 1.50E+04 
Tc-gg 3.6494E-Q4 8,854.686 17,709.372 O.OOE+OO 3.23E+OO 6.46E+OO 
Th-229 1.2928E-12 8,854.686 17,709.372 O.OOE+OO 1.14E-08 2.29E-08 
Th-230 1,6293E-08 8,854.686 17,709.372 O.OOE+OO 1,44E-Q4 2.89E-04 
Th-232 1,6451E-14 8,854.686 17,709.372 O.OOE+OO 1.46E-l0 2.91E-l0 
TI-208 3.4382E-15 8,854.686 17,709.372 O.OOE+OO 3.04E-ll 6.09E-ll 
U-232 O.OOOOE+OO 8,854.686 17,709.372 O.OOE+OO O.OOE+OO O.OOE+OO Thermal Power 
U-233 9.9425E-l0 8,854.686 17,709.372 O.OOE+OO 8.80E-06 1.76E-Q5 Nominal Heat Bounding 
U-234 6.5575E-05 8,854.686 17,709.372 O.OOE+OO 5.81E-01 1.16E+OO Output HealOuiput 
U-235 -1.2944E-06 8,854.686 0.000 5.98E-02 4.83E-Q2 5.98E-Q2 /WallSl /Wattsl 
U-236 1.1951E-Q5 8,854.686 17,709.372 O.OOE+OO 1.06E-Ol 2.12E-Ol 1.51E+02 3.02E+02 
U-238 -3.0619E-07 8,854.686 0.000 9.72E·Ol 9.69E-Ql 9.72E-Ol Total Total 
Y-90 8.4928E-Ql 8,854.686 17,709.372 O.OOE+OO 7.52E+03 1,50E+04 
Other Radionuclides 1.02E+04 2.03E+04 

1m. TemoIllle~·Sunlmarv,D_ lIndcCbed<s 
Template selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: GRAPHITE GRAPHITE This Template was used for the following reasons: 

Fuel Cladding: ALUM (X-BOO1) ZIRC This ,...1matches on all paramoIers except dadding and enrichment (unknown) 
BOL HM Constituents: UMETAL U 

BOL Enrichment OJo: 0105 

Burnup Summary (MWd) Basis for bumup used in estimate: 
FromSFD I Estimated 

Nomlnal:1 I 8,854.686 Nominal bumup taken from BFO and converted to MWd using BOl=2921.374kg 
Boundlng:1 17,709.372 Bounding bumup assumed 10 be twice nominal bumup. 

Checks 

Estimated Bumupl 
BumUD MultiDiIer Given Bumup Estimated EOl HMlGlven EOl HM 

Nominal: 0.51 I 1.001 
Bounding: 1.01 , 

Reactor shutdown. core removal. storage. shipping or other date conflRmng that Irradiation ceased for fuel.
 

2Total bumup for all fuel associated wfth this lNOrksheet must be dvided by BOL heavy metal mass to get specific bumup values (MWd'MT).
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and Template lnfo.......tiDa Estimated 

Fuel Name: SLOWPOKE (CANADA) 'Fuel decay start date: 2010 Canister usage: 
SNF 10 (I: 1065 Estimates as of: 2010 18"xl0' 

Fuel Units & Oeser: 1 . 297 ROD ARRAY Template: ATR (Ught Water, Alum., 60 to l~o, U) 0.25 
Heavy Metal Masn: BOl=.88k9 : EOl=.87k9 'Template Bumup(MWd): 367.2 
ROD SlOrage SI1<>: SRS Template BOL Heavy Metal Mass (MT): 0.00116689 

Template Decay Time: 5vears 

n. &1:imates m x" Xb b Yo Yb Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 1.4545E-l0 12.528 25.057 O.OOE-tOO	 1.82E-09 3.64E-09 Avg. MeV 
Am-241 1.1190E-Q3 12.528 25.057 O.OOE+OO	 1.40E-Q2 2.80E-02 0.0150 4.834E+12 
Am-242m 4.5425E-Q7 12.528 25.057 O.OOE+OO	 5.69E-OG 1.14E-05 0.0250 1.041E+12 
Am-243 1.4921E-OG 12.528 25.057 O.OOE+OO	 1.87E-05 3.74E-Q5 0.0375 9.610E+l1 
C-14 5.7244E-09 12.528 25.057 O.OOE-tOO	 7.17E-OB 1.43E-07 0.0575 9.450E+l1 
CI-36 1.3124E-32 12.528 25.057 O.OOE-tOO	 1.64E-31 3.29E-31 0.0850 6.024E+11 
Cm-243 2.3676E-Q7 12.528 25.057 O.OOE+OO	 2.97E-OG 5.93E-OG 0.1250 5.217E+l1 
Cm-244 5.2042E-05 12.528 25.057 O.OOE-tOO	 6.52E-Q4 1.30E-Q3 0.2250 5.106E+l1 
Co-GO 3.82OBE-05 12.528 25.057 O.OOE+OO	 4.79E-04 9.57E-04 0.3750 2.471E+11 
Cs-l34 4.8693E-Ol 12.528 25.057 O.OOE+OO	 6.10E-tOO 1.22E+Ol 0.5750 3.395E+12 
Cs-l35 3.44nE-Q6 12.528 25.057 O.OOE-tOO	 4.32E-05 8.64E-Q5 0.8500 4.754E+l1 
Cs-137 2.8731 E-tOO 12.528 25.057 O.OOE-tOO	 3.GOE+Ol 7.20E+Ol 1.2500 8.845E+l0 
Eu-l54 8.2053E-02 12.528 25.057 O.OOE+OO	 1.03E-tOO 2.OGE-tOO 1.7500 3.710E+09 
Eu-155 3.9134E-Q2 12.528 25.057 O.OOE+OO	 4.90E-Ol 9.81E-Ql 2.2500 7.781E+09 
Fe-55 6.7429E-03 12.528 25.057 O.OOE+OO	 8.45E-Q2 1.69E-Ol 2.7500 4.476E+07 
H-3 1.0599E-02 12.528 25.057 O.OOE+OO	 l.33E-Ol 2.86E-Ql 3.5000 4.966E+06 
1-129 7.5300E-07 12.528 25.057 O.OOE+OO	 9.43E-Q6 1.89E-Q5 5.ססOO 1.490E+OI 
Kr-85 2.8595E-Ql 12.528 25.057 O.OOE+OO	 3.58E-tOO 7.16E+OO 7.ססOO 1.661E+OO 
Np-237 9.5479E-Q6 12.528 25.057 O.OOE+OO	 1.20E-04 2.39E-Q4 11.ססOO 1.873E-Ql 
Pa-231 8.9297E-l0 12.528 25.057 O.OOE+OO	 1.12E-oB 2.24E-Q8 
Pb-21 0 3.7609E-12 12.528 25.057 O.OOE+OO	 4.71E-l1 9.42E-ll 
Pm-147 2.5452E+OO 12.528 25.057 O.OOE+OO	 3.19E+Ol 6.36E+Ol 
Pu-236 2.0550E-Q2 12.528 25.057 O.OOE+OO	 2.57E-Ol 5.15E-Ql 
Pu-239 4.2838E-Q4 12.528 25.057 O.OOE+OO	 5.37E-Q3 1.07E-02 
Pu-240 2.4401E-Q4 12.528 25.057 O.OOE-tOO	 3.OGE-Q3 6.11E-03 
Pu-241 6.8764E-Q2 12.528 25.057 O.OOE+OO	 8.61E-Ql 1.72E+OO 
Pu-242 3.6329E-Q7 12.528 25.057 O.OOE+OO	 4.55E-OG 9.10E-Q6 
Ra-226 3.8045E-ll 12.528 25.057 O.OOE+OO	 4.nE-l0 9.53E-l0 
Ra-228 2.9902E-15 12.528 25.057 O.OOE+OO	 3.75E-14 7.49E-14 
Ru-1OG 1.9055E-Ql 12.528 25.057 O.ooE+OO	 2.39E-tOO 4.nE+OO 
5e-79 1.2936E-05 12.528 25.057 O.ooE+OO	 l'62E-04 3.24E-Q4 
5n-126 1.1574E-Q5 12.528 25.057 O.OOE+OO	 1.45E-Q4 2.90E-Q4 
5r-90 2.7505E+OO 12.528 25.057 O.OOE+OO	 3.45E+Ol 6.89E+Ol 
Te-99 4.2239E-Q4 12.528 25.057 O.OOE+OO	 5.29E-Q3 l.OGE-Q2 
Th-229 1.8848E-12 12.528 25.057 O.OOE+OO	 2.36E-ll 4.72E-ll 
Th-230 1.7042E-oB 12.528 25.057 O.ooE+OO	 2.14E-07 4.27E-Q7 
Th-232 7.8132E-15 12.528 25.057 O.OOE+OO	 9.79E-14 1.96E-13 
TI-2OB 4.4063E-oB 12.528 25.057 O.OOE+OO	 5.52E-Q7 1.10E-OG 
U-232 1.3151E-Q7 12.528 25.057 O.OOE+OO	 1.65E-OG 3.30E-Q6 Thermal Power 
U-233 l.9564E-Q9 12.528 25.057 O.OOE+OO	 2.45E-08 4.90E-Q8 Nominal Heat Bounding 
U-234 1.8371E-Q4 12.528 25.057 O.OOE+OO	 2.30E-03 4.GOE-Q3 Output Heat Output 
U-235 -2.7235E-Q6 12.528 0.000 1.78E-03	 1.75E-Q3 1.78E-Q3 (Watts) (Watts) 
U-236 1.5493E-Q5 12.528 25.057 O.OOE+OO	 1.94E-Q4 3.88E-Q4 6.35E-Ql 1.27E+OO 
U-238 -42851E-Q9 12.528 0.000 l.68E-Q5	 1.68E-05 1.68E-Q5 Total Total 
Y-90 2.7505E+OO 12.528	 25.057 O.OOE+OO 3.45E+Ol 6.89E+Ol 
Other Radionuelides 6.44E+Ol 1.29E+02 
m.T"JllI)Iate~.~!'Y. .al!d(:~ 
TemDlate selection Summary 

FromSFO Used Basis for Parameter Differences: 
Reactor Moderator: UGHTWATER LIGHT WATER 

Fuel Cladding: ALUM ALUM 
BOL HM Constltuenls: U-ALX U 

SOL Enrichment 0/0: 94.28571429 60 to 100 

BumupSumma~(MWd)· Basis for burnup used in estimate: 
From SFO Estimated 

Nomlnal:1 12.5281 4.735 Nominal bumup ta!16n directly from SFD (converted to MWd). 
Bounding:1 1 25.057 BoundIng bumup assumed 10 be twice nominal bomup. 

Checks	 

Estimated Bumupl 
Bumup Multiplier Given Bumup EstImated EOL HMiGiven EOL HM 

Nominal: 0.05 0.38 I 0.991 
Boundlng:1 0.09 ,

Reactor shutdown, core removal. storage. shipping or other date conhnmng that Irradiation ceased for fuel.
 

2Tatal bUmup for all fuel associated vMh this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdIMT).
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Fuel Radionuclide Inventory Worksheet 
I. Fudand Template JJlf_tion Estimated 

Fuel Name: SLOWPOKE (CANADA) 'Fuel decay start date: 2010 Canister usage: 
SNFID#: 296 Estimates as of: 2010 18"x10' 

Fuel Unlls & Deser: 1 - 297 ROD ARRAY Template: ATR (Ught Water, Alum., 6010100%. U) 0.25 
Heavy Metal Mass: BO~.88kg ; EOL=.87kg 'Template Bumup(MWd): 367.2 
ROO Storage Site: SRS Template BOL Heavy Metal Mass (MT); 0.00116689 

Template Decay Time' 5 yea", 

U.E$timates m x" x. b y" y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(CI) Inventories(Ci) Group (bounding) 
Ae-227 1.4545E-l0 12.528 25.057 O.ooE+OO 1.82E-09 3.64E-09 Avg_MeV 
Am-241 1.II90E-03 12.528 25.057 O.ooE+OO 1.40E-02 2.80E-02 0.0150 4.834E+12 
Am-242m 4.5425E-07 12.528 25.057 O.ooE+OO 5.69E-06 1.14E-05 0.0250 1.041E+12 
Am-243 1.4921 E-06 12.528 25.057 O.ooE+OO 1.87E-05 3.74E-{)5 0.0375 9.610E+l1 
C-14 5.7244E-09 12.528 25.057 O.ooE+OO 7.17E-08 1.43E-07 0.0575 9.450E+l1 
CI-36 1.3124E-32 12.528 25.057 O.ooE+OO 1.64E-31 3.29E-31 0.0850 6.024E+ll 
Cm-243 2.3676E-07 12.528 25.057 O.ooE+OO 2.97E-OO 5.93E-OO 0.1250 5.217E+ll 
Cm-244 5.2042E-05 12.528 25.057 O.ooE+OO 6.52E-04 1.30E-{)3 0.2250 5.106E+l1 
Co-50 3.8208E-{)5 12.528 25.057 O.ooE+OO 4.79E-{)4 9.57E-04 0.3750 2.471E+l1 
Cs-l34 4.8693E-Ol 12.528 25.057 O.ooE+OO 6.10E+OO 1.22E+Ol 0.5750 3.395E+12 
Cs-135 3.4477E-OO 12.528 25.057 O.ooE+OO 4.32E-05 8.64E-05 0.8500 4.754E+l1 
Cs-137 2.8731E+OO 12.528 25.057 O.ooE+OO 3.5OE+Ol 7.20E+Ol 1.2500 8.845E+l0 
EU-154 8.2053E-02 12.528 25.057 O.ooE+OO 1.03E+OO 2.OOE+OO 1.7500 3.710E+09 
Eu-155 3.9134E-02 12.528 25.057 O.ooE+OO 4.90E-Ol 9.81E-Ol 2.2500 7.781E+09 
Fe-55 6.7429E-03 12.528 25.057 O.ooE+OO 8.45E-02 1.69E-Ol 2.7500 4.476E+07 
H-3 1.0599E-02 12.528 25.057 O.ooE+OO 1.33E-Ol 2.66E-{)1 3.5000 4.966E+06 
1-129 7.5300E-07 12.528 25.057 O.ooE+OO 9.43E-OO 1.89E-05 5.ססOO 1.490E+Ol 
Kr-85 2.8595E-Ol 12.528 25.057 O.ooE+OO 3.58E+OO 7.16E+OO 7.ססOO 1.661E+OO 
Np-237 9.5479E-OO 12.528 25.057 O.ooE+OO 1.20E-{)4 2.39E-{)4 11.ססOO 1.873E-Ol 
Pa-231 8.9297E-l0 12.528 25.057 O.ooE+OO 1.12E-08 2.24E-06 
Pb-21 0 3.7509E-12 12.528 25.057 O.ooE+OO 4.71E-ll 9.42E-ll 
Pm-147 2.5452E+OO 12.528 25.057 O.ooE+OO 3.19E+Ol 6.38E+Ol 
Pu-238 2.0550E-02 12.528 25.057 O.ooE+OO 2.57E-{)1 5.15E-Ol 
Pu-239 4.2838E-04 12.528 25.057 O.ooE+OO 5.37E-03 1.07E-{)2 
Pu-240 2.4401E-04 12.528 25.057 O.ooE+OO 3.OOE-03 6.11E-{)3 
Pu-241 6.8764E-{)2 12.528 25.057 O.ooE+OO 8.61E-Ol 1.72E+OO 
Pu-242 3.6329E-07 12.528 25.057 O.ooE+OO 4.55E-06 9.10E-OO 
Ra-226 3.8045E-ll 12.528 25.057 O.ooE+OO 4.77E-l0 9.53E-l0 
Ra-228 2.9902E-15 12.528 25.057 O.ooE+OO 3.75E-14 7.49E-14 
Ru-lOO 1.9055E-Ol 12.528 25.057 O.ooE+OO 2.39E+OO 4.77E+OO 
5e-79 1.2936E-{)5 12.528 25.057 O.ooE+OO 1.62E-04 3.24E-04 
5n-126 1.1574E-05 12.528 25.057 O.ooE+OO 1.45E-{)4 2.90E-{)4 
5r-90 2.7505E+OO 12.528 25.057 O.OOE+OO 3.45E+Ol 6.89E+Ol 
Te-99 4.2239E-{)4 12.528 25.057 O.ooE+OO 5.29E-{)3 I.OOE-{)2 
Th-229 1.8848E-12 12.528 25.057 O.ooE+OO 2.36E-11 4.72E-ll 
Th-230 1.7042E-08 12.528 25.057 O.ooE+OO 2.14E-{)7 4.27E-07 
Th-232 7.8132E-15 12.528 25.057 O.ooE+OO 9.79E-14 1.96E-13 
TJ-208 4.4063E-{)8 12.528 25.057 O.ooE+OO 5.52E-{)7 1.10E-06 
U-232 1.3151E-{)7 12.528 25.057 O.ooE+OO 1.65E-06 3.30E-OO Thermal Power 
U-233 1.9564E-09 12.528 25.057 O.ooE+OO 2.45E-{)8 4.90E-08 Nominal Heat Bounding 
U-234 1.6371E-04 12.528 25.057 O.ooE+OO 2.30E.j)J 4.5OE-{)3 Output Heat Output 
U-235 -2.7235E-06 12.528 0.000 1.78E-03 1.75E-03 1.78E-{)3 <Watts) <Watts) 
U-236 1.5493E-{)5 12.528 25.057 O.ooE+OO 1.94E-04 3.88E-{)4 6.35&01 1.27E+OO 
U-238 -4.2851E-09 12.528 0.000 1.68E-{)5 1.68E-{)5 1.68E-05 Total Total 
V-90 2.7505E+OO 12.528 25.057 O.ooE+OO 3.45E+Ol 6.89E+Ol 
Other Radionuelides 6.44E+Ol 1.29E+02 . 'lD. T"""*'te Se1edlotl~.BQl'IIIl ••nd~ 
Template selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: UGHTWATER LIGHT WATER 

Fuel Cladding: ALUM ALUM 
BOL HM Cons_Is: U-ALX U 

BOL Enrichment ".: 94.28571429 60 to 100 

Burnup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nominal: 12.528 4.735 Nominal bumup taken directly from SFD (converted to MWd). 
Boundlng:1 I 25.057 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumup Multiplier Given Bumup Estimated EOL HMlGlven EOL HM 

Nominal: 0.05 0.38 I 0.991 
Bounding:1 0.09 , 

Reactor shutdown. core removal. storage. shiPPing or other date conflnning that Irradiation ceased for fuel.
 

210taJ bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWd'MT).
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Fuel Radionuclide Inventory Worksheet 

1. Fuel and Template IJlfonnati.... Estimated 
Fuel Nam£': SM-1A 'Fuel decay start date: 1971 Canister usage: 

SNF 10 #: 20'1 Estimates 8S of: 2010 18"xl0' 
Fuel Units & Oeser: 93 - ASSEMBLY Template: Pathfinder (Light Water, SST. 60 to l()(),}o, U) 5.81
 
Heavy Metal Mass: BOL:79.78k9 ; EOl=65.75k9 'Template Bumup(MWd): 6.01
 
ROD Storage Site: INEEL Template BOl Heavy Metal Mass (MT): 0.00012882
 

Templale Decay Time' 35 years 
n. Estimates m x" x. b y" Y. Gamma So~rces
 

Photon Total
 
CilMWdFrom Nominal Bounding Fuel Inilial Activity Nominal Fuel Bounding Fuel Energy Photons/sec
 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci)
 Inventories(Ci) Group (bounding)
Ae-227 2.3344E-08 13,248.116 26,496.232 O.OOE+OO 3.09E-04
 6.19E-D4 AV9_MeV
Am-241 1.1135E-D4 13,248.116 26,496.232 O.OOE+OO 1.48E+OO
 2.95E+OO 0.0150 1.978E+15
Am-242m 8.5075E-Q9 13,248.116 26,496.232 O.OOE+OO 1.13E-04
 2.25E-04 0.0250 4.110E+14
Am-243 9.8519E-l0 13,248.116 26,496.232 O.OOE+OO 1.31E-05
 2.61E-Q5 0.0375 3.555E+14 
C-14 2.3012E-04 13,248.116 26,496.232 O.OOE+OO 3.05E+OO
 6.10E+OO 0.0575 3.832E+14
CI-36 1.2261E-Q6 13,248.116 26,496.232 O.OOE+OO 1.62E-Q2
 3.25E-02 0.0850 2.315E+14
Cm-243 2.4875E-l0 13,248.116 26,496.232 O.OOE+OO 3.30E-Q6
 6.59E-Q6 0.1250 1.503E+14 
Cm-244 2.3178E-09 13,248.116 26,496232 O.OOE+OO 3.07E-OS
 6.14E-Q5 0.2250 1.993E+14
Co-50 7.0849E-02 13,248.116 26,496.232 O.OOE+OO 9.39E+02
 1.88E+03 0.3750 8.691E+13 
Cs-l34 3.0266E-Q6 13,248.116 26,496.232 O.OOE+OO 4.01E-02
 8.02E-Q2 0.5750 1.432E+15
Cs-135 3.0316E-OS 13,248.116 26,496.232 O.OOE+OO 4.02E-Ol
 8.03E-Ol 0.8500 1.449E+13
Cs-137 1.4511E+OO 13,248.116 26,496.232 O.OOE+OO 1.92E+04 3.84E+04 1.2500 1.441E+14
Eu-l54 6.6955E-04 13,248.116 26,496.232 O.OOE+OO 8.87E+OO 1.77E+Ol 1.7500 3.739E+l1 
Eu-155 6.9650E-D4 13,248.116 26,496.232 O.ooE+OO 9.25E+OO 1.85E+Ol 2.2500 7.761E+08 
Fe-55 1.2318E-Q3 13,248.116 26,496.232 O.OOE+OO l.63E+Ol 3.26E+Ol 2.7500 2.243E+07 
H-3 2.5141E-Q3 13,248.116 26,496.232 O.OOE+OO 3.33E+01 6.66E+01 3.5000 1.587E+03
1-129 7.3195E-Q7 13,248.116 26,496.232 O.OOE+OO 9.70E-03 1.94E-02 5.ססOO 6.527E+02 
Kr-85 4.1281E-02 13,248.116 26,496.232 O.OOE+OO 5.47E+02
 1.09E+03 OO 7.208E+Olסס.7
Np-237 1.1489E-Q6 13,248.116 26,496.232 O.OOE+OO 1.52E-02
 3.04E-02 11.ססOO 8.088E+OO
Pa-231 4.5241E-Q6 13,248.116 26,496.232 O.OOE+OO 5.99E-04
 1.20E-03
Pb-21 0 6.4476E-13 13,248.116 26,496.232 O.OOE+OO 8.54E-Q9
 1.71E-08
Pm-147 1.1651E-03 13,248.116 26,496.232 O.OOE+OO 1.54E+01
 3.09E+01
Pu-238 2.9517E-D4 13,248.116 26,496.232 O.OOE+OO 3.91E+OO
 7.82E+OO
Pu-239 6.6772E-D4 13,248.116 26,496.232 O.OOE+OO 8.85E+OO
 1.77E+01
Pu-240 8.6839E-Q5 13,248.116 26,496.232 O.OOE+OO 1.15E+OO
 2.30E+OO
Pu-241 7.1514E-D4 13,248.116 26,496.232 O.OOE+OO 9.47E+OO
 1.89E+Ol
Pu-242 1.9717E-Q9 13,248.116 26,496.232 O.OOE+OO 2.61E-Q5
 5.22E-Q5
Ra-226 1.7654E-12 13,248.116 26,496.232 O.OOE+OO 2.34E-08
 4.68E-08
Ra-228 8.2928E-12 13,248.116 26,496.232 O.OOE+OO 1.10E-07
 2.20E-Q7
Ru-1oo 1.8419E-l0 13,248.116 26,496.232 O.OOE+OO 2.44E-oo 4.88E-Q6
Se-79 1.3223E-Q5 13,248.116 26,496.232 O.OOE+OO 1.75E-Q1 3.50E-Q1
Sn-126 1.1493E-Q5 13,248.116 26,496.232 O.OOE+OO 1.52E-Q1 3.OSE-Q1
S.-90 1.3649E+OO 13,248.116 26,496.232 O.OOE+OO 1.81E+04 3.62E+04
Te-99 4.6656E-D4 13,248.116 26,496.232 O.OOE+OO 6.18E+OO 1.24E+Ol
Th-229 1.4547E-11 13,248.116 26,496.232 O.OOE+OO 1.93E-Q7 3.85E-Q7
Th-230 1.6617E-10 13,248.116 26,496.232 O.OOE+OO 2.20E-Q6 4.40E-Q6
Th-232 8.3361E-12 13,248.116 26,496.232 O.OOE+OO 1.10E-Q7 2.21E-Q7
Tl-208 2.1664E-OS 13,248.116 26,496.232 O.OOE+OO 2.87E-04 5.74E-D4
U-232 5.8669E-OS 13,248.116 26,496.232 O.OOE+OO 7.77E-04 1.55E-Q3 Thermal Power
U-233 3.1847E-Q9 13,248.116 26,496.232 0.001=+00 4.22E-Q5 8.44E-OS Nominal Heat Bounding
U-234 3.8769E-Q7 13,248.116 26,496.232 O.OOE+OO 5.14E-03 1.03E-02 Output Heat Output
U-235 -2.7761 E-Q6 13,248.116 0.000 1.5OE-Q1 1.24E-Q1 1.5OE-Q1 /Wattsl /Wattsl
U-236 1.6190E-Q5 13,248.116 26,496.232 O.OOE+OO 2.14E-Q1 4.29E-Q1 2.31E+02 4.63E+02
U-238 -2.8547E-Q9 13,248.116 0.000 1.87E-03 1.84E-03 1.87E-Q3 Total Total
Y-90 1.3652E+OO 13,248.116 26,496.232 O.OOE+OO 1.81E+04 3.62E+04
Other Radionuelides 2.19E+04 4.37E+04
m. Template Se/edi<ln SIIII1_rv, BunuJp ~,1ln4 Cbedlll 
Template selection Summary 

FromSFO Used Basis for Parameter Differences: 
Reactor Moderator. UGHTWATER LIGHT WATER 

Fuel Cladding: SST (347) SST 
BOl HM Consllluentn: U02 U 

BOL Enrichment ,::.: 93.01311673 60 to 100 

Bumup Summary (MWd) Basis for burnup used in estimate:
 
From SFO 1 Estimated


Nominal:1 408.7691 13,248.116 Nominal bumup calculated from the heavy metal mass destroyed.
 
Bounding:! I 26.496.232 Boundfng bumup assumed to be twi09 nominal bumup.
 

Checks 

Estimated Bumupl 
BumuD Multiplier Given Bumup Estimated EOl HMlGlven EOl HM
 

Nominal: 3.56 32.41
 I 1011 
Bounding: 7.12 ,

Reador shutdown, core removal, storage, shipping or other date conflnYllng that Irradiation ceased for fuel. 

2Tolal bumup for all fuel assodatecl with this worKsheet must be divided by SOL heavy metal mass to get specific bumup values (MWd'MT). 

I

I 
I 
I
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Fuel Radionuclide Inventory Worksheet 
I. Fuel IlltdTemplate W_twn Estimated 

Fuel Name: SNAP 1FueI decay start date: 1958 Canister usage: 
SNFID#: 203 Estimates as of: 2010 HIC 

Fuel Units & Oeser: 615 - DECLAD ROO Template: TRIGA·SS(LWIU-Zrx. SST.I0to2()'}o, U) 6.15 
Heavy Metal Ma••: BOL" ; EOL,,29.nkg "Template Bumup(MWd): 6.65 
ROD Storage Site: INEEL Template BOL Heavy Metal Ma•• (MT): 0.000195 

Template Decay Time' 50 years 
1l.Estimates m x" x. b y" Y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 9.4992E-09 28,414.841 28.414.841 O.OOE+OO 2.70E-04 2.70E-04 Avg. MeV 
Am-241 4.0120E-Q3 28.414.841 28,414.841 O.OOE+OO 1.14E+02 1.14E+02 0.0150 1.387E+15 
Am-242m 1.1510E-Q6 28.414.841 28,414.841 O.OOE+OO 3.27E-02 3.27E-02 0.0250 2.881E+14 
Am-243 1.4713E-Q7 28.414,841 28,414.841 O.OOE+OO 4.18E-03 4.18E-Q3 0.0375 2.508E+14 
C-14 1.2800E-04 28,414.841 28,414.841 O.OOE+OO 3.84E+OO 3.64E+OO 0.0575 2.702E+14 
CI-36 2.8120E-06 28,414.841 28.414.841 O.OOE+OO 7.99E-02 7.99E-02 0.0850 1.622E+14 
Cm-243 6.0120E-08 28,414.841 28,414.841 O.OOE+OO 1,71E-03 1,71E-03 0.1250 1.053E+14 
Cm-244 3.0331E-07 28.414.841 28,414.841 O.OOE+OO 8,62E-03 8.62E-Q3 0.2250 1.398E+14 
Co-6O 3.4647E-03 28,414.841 28,414.841 O.OOE+OO 9.84E+01 9.84E+01 0.3750 6.097E+13 
Cs-134 2.4632E-OS 28.414.841 28,414.841 O.OOE+OO 7.00E-04 7.00E-Q4 0.5750 1.031E+15 
CS-135 3.2195E-05 28,414.841 28,414.841 O.OOE+OO 9.15E-Q1 9.15E-01 0.8500 1.014E+13 
Cs-137 9.7519E-01 28,414.841 28,414.841 O.OOE+OO 2.77E+04 2.77E+04 1.2500 1.085E+13 
Eu-154 4.0947E-Q4 28.414.841 28,414.841 O.OOE+OO 1.16E+01 1.16E+01 1.7500 2.618E+l1 
EU-1SS 5.4586E-05 28,414.841 28,414.841 O.OOE+OO 1.55E+OO 1.55E+OO 2.2500 6.668E+07 
Fe-55 4.7955E-06 28,414.841 28,414.841 O.OOE+OO 1.36E-01 1.36E-01 2.7500 1.202E+07 
H-3 8.9038E-04 28,414.841 28.414.841 O.OOE+OO 2.53E+01 2.53E+01 3.5000 3.476E+04 
1-129 7.3684E-07 28.414.841 28,414.841 O.OOE+OO 2.09E-02 2.09E-02 5.ססOO 1.463E+04 
Kr-85 1.3791E-Q2 28,414.841 28,414.841 O.OOE+OO 3.92E+02 3.92E+02 7.ססOO 1.65OE+03 
Np-237 1.3038E-06 28,414.841 28.414.841 O.OOE+OO 3.70E-02 3.70E-Q2 11.ססOO 1.875E+02 
Pa-231 1.5534E-OS 28,414.841 28,414.841 O.OOE+OO 4.41E-04 4.41E-04 
Pb-210 7.1759E-13 28,414.841 28,414.841 O.OOE+OO 2.04E-Q8 2.04E-08 
Pm-147 1.4547E-QS 28.414.841 28,414.841 O.OOE+OO 4.13E-01 4.13E-Q1 
Pu-238 7.2827E-Q4 28,414.841 28,414.841 O.OOE+OO 2.07E+01 2.07E+01 
PU-239 5.5218E-03 28,414.841 28,414.841 O.OOE+OO 1.57E+02 1.57E+02 
Pu-240 2.1173E-Q3 28,414.841 28,414.841 O.OOE+OO 6.02E+01 6.02E+01 
Pu-241 1.1702E-02 28,414.841 28,414.841 O.OOE+OO 3.33E+02 3.33E+02 
PU-242 2.3128E-Q7 28,414.841 28,414.841 O.OOE+OO 6.57E-03 6.57E-Q3 
Ra-226 1.6827E-12 28,414.841 28,414.841 O.OOE+OO 4.78E-Q8 4.78E-Q8 
Ra-228 2.5263E-10 28,414.841 28,414.841 O.OOE+OO 7.18E-Q6 7.18E-06 
RU-106 3.4090E-15 28,414.841 28,414.841 O.OOE+OO 9.69E-11 9.69E-11 
5e-79 1.3012E-QS 28,414.841 28.414.841 O.OOE+OO 3.70E-01 3.70E-Q1 
5n-126 1.2162E-Q5 28,414.841 28,414.841 O.OOE+OO 3.46E-01 3.46E-Q1 
Sr-90 8.9323E-01 28,414.841 28,414.841 O.OOE+OO 2.54E+04 2.54E+04 
Te-99 4.4241E-Q4 28,414.841 28,414.841 O.OOE+OO 1.26E+01 1.26E+01 
Th-229 7.6902E-10 28.414.841 28,414.841 O.OOE+OO 2.19E-05 2.19E-QS 
Th-230 1.3059E-10 28.414.841 28,414.841 O.OOE+OO 3.71E-06 3.71E-Q6 
Th-232 2.5278E-10 28,414.841 28,414.841 O.OOE+OO 7.18E-06 7.18E-Q6 
TI-2OS 1.1892E-Q8 28,414.841 28,414.841 O.OOE+OO 3.38E-Q4 3.38E-04 
U-232 3.1970E-Q8 28,414.841 28,414.841 O.OOE+OO 9.OSE-Q4 9.OSE-Q4 Thennal Power 
U-233 1.2232E-Q7 28,414.841 28,414.841 O.OOE+OO 3.48E-03 3.48E-Q3 Nominal Heat Bounding 
U-234 2.8682E-Q7 28,414.841 28,414.841 O.OOE+OO 8.14E-03 8.14E-Q3 Output Heat Output 
U-235 -2.6194E-06 28,414.841 0.000 2.57E-Q2 O.OOE+OO 2.57E-Q2 /Watts) /Watts) 
U-236 1.2696E-QS 28,414.841 28,414.841 O.OOE+OO 3.61E-Q1 3.61E-Q1 3.18E+02 3.18E+02 
U-238 -3.6331 E-Q8 28,414.841 0.000 1.60E-Q2 1.50E-Q2 1.60E-Q2 Total Total 
Y-90 8.9338E-Q1 28,414.841 28,414.841 O.OOE+OO 2.54E+04 2.54E+04 
Other Radionuelides 2.60E+04 2.80E+04 .... 'm, Tf!IlIIlIate~SummaI'.Y, aMChe<ks 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: LW AND U ZIRC HYDRIDE lW AND U ZlRC HYDRIDE This Template was used for the following reasons: 

Fuel Cladding: NONE SST This fuel matches on all param&ters except cladding (SST is conservative) and enrichment (unknown). 
BOl HM Constituents: lJ-ZrHX U 

BOl Enrichment Ok: 10to20 

Bumup Summary (MWd)' Basis for bumuD used in estimate: 
FromSFD Estimated 

Nominal: 28,414.841 Nominal bumup set equallo bouncing bumup. 
Boundlng:1 I 28.414.841 Bounding bumup estimated by assuming SOL heavy metal mass was twice EOL 

Checks 

Estimated Bumupl 
Bumup Multiplier Given Bumup Estimated EOl HMlGlven EOl HM 

Nominal: 14.00 I 1.781 
Bounding:1 14.00 ,

Reactor shutdown, core removal, storage, shIpping or other date conflnnlng that Irradiation ceased for fuel. 

2TotaJ bumup for all fuel associatecilNith this lNOrksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdIMT). 

I 

I 
I 
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Fuel Radionuclide Inventory WorfKsheet 

1. Fuel and T$lpIate Infcu'llIstWn 
Fuel Namo: SOOIUM lOOP SAFETY FAC. 

SNFID#: 352 
Fuel Units & Oeser: 20 - ROO 
Heavy _I Ma••: BOl.=4.2Okg : EOl=3.97kg 
ROD Storags Sit<>: INEEl 

1Fue1 decay start date: 1981 
Estimates as of: 2010 

Template: (Worsl Case) 
2Template l3umup(MWd): 62.5 

T_lale BOl Hesvy Melal Mass (MT): 0.00186865 
Template Decay Time' 25 years 

n.~Ws m	 Xb bx"	 y" Yb 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel 
Radionuclide Template Fuel Burnup (MWd)2 Bumup(MWd)' (Ci) tnventories(Ci) Inventories(Ci) 
AC-227 1.9648E-OS 
Am-24l 7.8064E+OO 
Am-242m 1.7632E-a2 
Am-243 1.6336E-a2 
C-14 1.2l01E-al 
CI-36 2.2849E-a3 
Cm-243 1.1046E-Q3 
Cm-244 2.4704E-al 
CO-OO 1.0466E+02 
CS-l34 9.8289E-a3 
CS-l35 4.3976E-04 
CS-137 2.6526E+Ol 
EU-l54 2.7975E+OO 
EU-155 2.7881E-al 
Fe-55 4.2151E+OO 
H-3 4.2599E-al 
1-129 l.OS18E-DS 
Kr-ss 1.l426E+OO 
Np-237 1.5647E-04 
Pa-231 2.8624E-Q6 
Pb-2l 0 9.2770E-a9 
Pm-147 2.3690E-al 
PU-238 -6.1803E-al 
PU-239 -4.8280E-a2 
PU-240 -3.0095E-al 
PU-24l -7.4000E+Ol 
PU-242 -1.1381E-04 
Ra-226 3.2l67E-Q8 
Ra-228 5.9024E-a7 
RU-1OS 3.9l40E-Q6 
Se-79 1.9l84E-04 
Sn-126 1.6671E-04 
Sr-90 2.5l26E+Ol 
Tc-99 6.7678E-Q3 
Th-229 1.2398E-Q6 
Th-230 4.l442E-Q6 
Th-232 6.0208E-a7 
T1-208 9.6478E-DS 
U-232 2.6l03E-04 
U-233 3.6l28E-04 
U-234 1.2788E-a2 
U-235 5.7486E-04 
U-236 2.3485E-04 
U-238 1.1581E-04 
Y-90 2.5l26E+Ol 
Other Radionuclides 
Ill. TetlIIlIate $dedion Su_l'Y, ~ 

220.482 440.964 O.ooE+OO 4.33E-04 8.66E-04 
220.482 440.964 O:OOE+Qo 1.72E+03 3.44E+03 
220.482 440.964 O.ooE+OO 3.89E+OO 7.78E+OO 
220.482 440.964 O.ooE+OO 3.60E+OO 7.20E+OO 
220.482 440.964 O.ooE+OO 2.67E+Ol 5.34E+Ol 
220.482 440.964 O.ooE+OO 5.04E-Ol 1.01E+OO 
220.482 440.964 O.OOE+OO 2.44E-Ol 4.87E-al 
220.482 440.964- O.OOE+OO 5.45E+Ol 1.09E+02 
220.482 440.964 O.ooE+OO 2.31E+04 4.62E+04 
220.482 440.984 O.ooE+OO 2.17E+OO 4.33E+OO 
220.482 440.964 O.ooE+OO 9.70E-02 l.94E-Ol 
220.482 440.964 O.ooE+OO 5.85E+03 1.l7E+04 
220.482 440.964 O.ooE+OO 6.17E+02 1.23E+03 
220.482 440.964 O.OOE+OO 6.15E+Ol 1.23E+02 
220.482 440.964 O.OOE+OO 9.29E+02 1.66E+03 
220.482 440.964 O.ooE+OO 9.39E+Ol 1.88E+02 
220.482 440.964 O.OOE+OO 2.34E-03 4.68E-a3 
220.482 440.964 O.OOE+OO 2.52E+02 5.04E+02 
220.482 440.964 O.OOE+OO 3.45E-a2 6.90E-a2 
220.482 440.964 O.OOE+OO 6.31E-04 1.26E-a3 
220.482 440.964 O.ooE+OO 2.05E-OS 4.09E-Q6 
220.482 440.964 O.ooE+OO 5.22E+Ol 1.04E+02 
220.482 0.000 5.40E+02 4.03E+02 5.40E+02 
220.482 0.000 6.53E+Ol 5.47E+Ol 6.53E+Ol 
220.482 0.000 8.34E+Ol 1.70E+Ol 8.34E+Ol 
220.482 0.000 2.l5E+04 5.l5E+03 2.l5E+04 
220.482 0.000 3.61E-Ol 3.36E-Ol 3.61E-al 
220.482 440.964 O.OOE+OO 7.09E-OS 1.42E-a5 
220.482 440.964 O.OOE+OO 1.30E-04 2.60E-04 
220.482 440.964 O.ooE+OO 8.63E-04 1.73E-a3 
220.482 440.964 O.OOE+OO 4.23E-02 8.46E-a2 
220.482 440.964 O.OOE+OO 3.68E-a2 7.35E-a2 
220.482 440.964 O.ooE+OO 5.54E+03 l.llE+04 
220.482 440.964 O.OOE+OO 1.49E+OO 2.98E+OO 
220.482 440.964 O.OOE+OO 2.73E-04 5.47E-04 
220.482 440.964 O.OOE+OO 9.l4E-04 1.83E-a3 
220.482 440.964 O.OOE+OO 1.33E-04 2.65E-04 
220.482 440.964 O.OOE+OO 2.l3E-02 4.25E-a2 
220.482 440.964 O.OOE+OO 5.76E-02 1.15E-Ql 
220.482 440.964 O.OOE+OO 7_97E-02 1.59E-al 
220.482 440.964 O.OOE+OO 2.82E+OO 5.64E+OO 
220.482 440.964 1.81E-a3	 1.29E-al 2.55E-al 
220.482 440.964 O.OOE+OO	 5.l8E-02 1.04E-al 
220.482 440.964 2.25E-04	 2.58E-a2 5.l3E-Q2 
220.482	 440.964 O.ooE+OO 5.54E+03 l.llE+04 

1.55E+04 3.09E+04 
,1lnd~ 

Template Selection Summary 
FromSFD Used 

Reactor Moderator: UGHTWATER (Worst Case) 

Fuel Cladding: SST (316) SST~nconel 

BOL HM ConstituenlS: 
BOl enrichment "0: 

PU02-U02 
78.23529412 

U. Th. & Pu 
Oto 100 

Basis for Parameter Differences: 
This Template was used tor the following reasons: 
This fuel didn't dosety match any existing templates, therefore the WOfSt case templale was used. 

Estimated 
Canister usage: 

l8"xl0' 
0.42 

Gamma Sources 
Pholon Total 
Energy Pholons/sec 
Group (bounding) 

Avg.MeV 
0.0150 
0.0250 
0.0375 
0.0575 
0.0850 
0.1250 
0.2250 
0.3750 
0.5750 
0.8500 
1.2500 
1.7500 
2.2500 
2.7500 
3.5000 
 OOסס.5

 OOסס.7

 OOסס.11

7.418E+14 
1.463E+14 
1.306E+14 
1.782E+14 
7.705E+13 
6.701E+13 
6.545E+13 
2.759E+13 
4.401E+14 
2.651E+13 
3.441E+15 
8.338E+l1 
1.812E+l0 
1.552E+09 
1.648E+06 
7.009E+05 
8.043E+04 
9.215E+03 

Thermal Power 
Nominal Heat Bounding 

Output Heal Output 
/Waltsl /Wattsl 

5.08E+02 1.01E+03 
Total Total 

Bumup Summary (MWd)' Basis for bumup used in estimate: 
FromSFD Estimated 

Nominal: 42.000 220.482 Nominal burnup cala:lated from the heavy metal mass destroyed.
 
Bounding:1 I 440.964 Bounding bumup assumed to be twice nominal bumup.
 

Checks	 

Estimated Bumupl
Given Bumup 

5.25
Bumup Mullb>lier Estimated EOl HMlGlven EOl HM 

NomInal:1 1.57 I 35.211 
Bounding: 3.14 ,

Reactor shutdown, core ramovaI, storage, shipptng or other date conflnrung that Irradiation ceased for fuel.
 

2TotaJ bumup for all fuel associated with ttUs worKsheet must be divided by BOl heavy metal mass to get specific bumup vaJues (MWd'MT).
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I Fuel Radionuclide Inventory Worksheet 

I. Fud alld.Templale WOl'OllltUm Estimated 
Fuel Name: SODIUM LOOP SAFETY FAC. 1FueI decay start date: 1981 Canister usage: 

SNFID#: 367 Estimates as of: 2010 18"x10' 
Fuel Units & Ilesc:r: 12 - ROD Template: (Worst Case) 0.25 
Heavy Metal Mas.: BOl.= ; EOL=7.33kg 'Template Bumup(MWd): 62.5 
ROD Storage Site: INEEL Template BOl Heavy Metal Ma•• (MT): 0.00186865 

Template Decay Time' 25 years 

D.Estimates m x" x. b y" y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Burnup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac·227 l.9648E-06 74.100 148.199 O.ooE+OO 1.46E-Q4 2.91E·04 Avg. MeV 
Am·241 7.8064E+OO 74.100 148.199 O.ooE+OO 5.78E+02 1.16E+03 0.0150 2.555E+14 
Am-242m 1.7632E-02 74.100 148.199 O.ooE+OO 1.31E+OO 2.61E+OO 0.0250 4.918E+13 
Am-243 1.6336E·02 74.100 148.199 O.ooE+OO 1.21E+OO 2.42E+OO 0.0375 4.389E+13 
C·14 1.2101E-Ol 74.100 148.199 O.ooE+OO 8.97E+OO 1.79E+Ol 0.0575 5.9B8E+13 
CI-36 2.2849E-03 74.100 148.199 O.ooE+OO 1.69E-Ol 3.39E·Ol 0.0850 2.590E+13 
Cm-243 1.1046E·03 74.100 148.199 O.ooE+OO 8.19E-02 1.64E-Ol 0.1250 2.252E+13 
Cm·244 2.4704E-Ol 74.100 148.199 O.ooE+OO 1.63E+Ol 3.66E+Ol 0.2250 2.200E+13 
Co·60 1.0466E+02 74.100 148.199 O.ooE+OO 7.76E+03 1.55E+04 0.3750 9.271E+12 
Cs·l34 9.8289E-03 74.100 148.199 O.ooE+OO 7.28E-Ol 1.46E+OO 0.5750 1.479E+14 
Cs·l35 4.3976E-04 74.100 148.199 O.ooE+OO 3.26E-02 6.52E.Q2 0.8500 8.910E+12 
Cs·137 2.6526E+Ol 74.100 148.199 O.ooE+OO 1.97E+03 3.93E+03 1.2500 1.156E+15 
EU-l54 2.7975E+OO 74.100 148.199 O.ooE+OO 2.07E+02 4.15E+02 1.7500 2.802E+ll 
Eu-155 2.7881E·Ol 74.100 148.199 O.ooE+OO 2.07E+Ol 4.13E+Ol 2.2500 6.089E+09 
Fe--55 4.2151E+OO 74.100 148.199 O.ooE+OO 3.12E+02 6.25E+02 2.7500 5.216E+08 
H-3 4.2599E-Ol 74.100 148.199 O.ooE+OO 3.16E+Ol 6.31E+Ol 3.5000 6.674E+05 
1·129 1.0618E·05 74.100 148.199 O.ooE+OO 7.87E-04 1.57E·03 5.ססOO 2.834E+05 
Kr-SS 1.1426E+OO 74.100 148.199 O.OOE+OO 8.47E+Ol 1.69E+02 7.ססOO 3.245E+04 
Np-237 1.5647E-04 74.100 148.199 O.ooE+OO 1.16E.Q2 2.32E-02 11.ססOO 3.713E+03 
Pa-231 2.8624E-06 74.100 148.199 O.ooE+OO 2.12E-Q4 424E-04 
Pb-21 0 9.2770E-09 74.100 148.199 O.ooE+OO 6.87E-07 1.37E-06 
Pm-147 2.3690E-Ol 74.100 148.199 O.ooE+OO 1.76E+Ol 3.51E+Ol 
Pu-238 -6.1803E-Ol 74.100 0.000 9.52E+02 9.06E+02 9.52E+02 
Pu-239 -4.8280E.Q2 74.100 0.000 1.15E+02 1.12E+02 1.15E+02 
Pu-240 -3.0095E-Ol 74.100 0.000 1.47E+02 1.25E+02 1.47E+02 
PU-241 -7.4000E+01 74.100 0.000 3.79E+04 3.24E+04 3.79E+04 
Pu-242 -1.1381E-04 74.100 0.000 6.37E-Ol 6.28E-Ol 6.37E.Ql 
Ra-226 3.2167E.Q8 74.100 148.199 O.ooE+OO 2.38E-06 4.77E-06 
Ra-228 5.9024E.Q7 74.100 148.199 O.OOE+OO 4.37E-05 8.75E-05 
Ru-l06 3.9140E-06 74.100 148.199 O.OOE+OO 2.90E-Q4 5.80E-Q4 
5e-79 1.9184E-04 74.100 148.199 O.ooE+OO 1.42E-02 2.84E-02 
5n-126 1.6671 E-Q4 74.100 148.199 O.OOE+OO 1.24E-02 2.47E-02 
5r-90 2.5126E+Ol 74.100 148.199 O.ooE+OO 1.86E+03 3.72E+03 
Tc-99 6.7678E.Q3 74.100 148.199 O.ooE+OO 5.01E-01 l.ooE+OO 
Th-229 1.2398E-06 74.100 148.199 O.ooE+OO 9.19E-06 l.84E-04 
Th-230 4.1442E-06 74.100 148.199 O.OOE+OO 3.07E-Q4 6.14E-Q4 
Th-232 6.0208E-07 74.100 148.199 O.ooE+OO 4.46E-05 8.92E.Q5 
TJ-208 9.6478E-06 74.100 148.199 O.ooE+OO 7.15E-03 1.43E.Q2 
U-232 2.6103E-Q4 74.100 148.199 O.ooE+OO 1.93E.Q2 3.87E-02 Thermal Power 
U-233 3.6128E·04 74.100 148.199 O.OOE+OO 2.88E-02 5.35E-02 Nominal Heat Bounding 
U-234 1.2788E-02 74.100 148.199 O.ooE+OO 9.48E-Ol l.90E+OO Output Heat Output 
U-235 5.7486E-Q4 74.100 148.199 3.19E.Q3 4.58E-02 8.84E.Q2 /Wattsl /Watt"-I 
U-236 2.3485E-Q4 74.100 148.199 O.ooE+OO 1.74E.Q2 3.48E-02 2.04E+02 3.72E+02 
U-238 1.1581E-Q4 74.100 148.199 3.97E-Q4 8.98E-03 1.76E.Q2 Total Total 
Y-90 2.5126E+Ol 74.100 148.199 O.ooE+OO 1.86E+03 3.72E+03 
Other Radionuclides 520E+03 1.04E+04 

ro. TfltlDIateSele.Summarv,$I!l'IIU •aIId c;:lleek!! 
Template selection Summary 

FromSFD Uaed Basis for Parameter Differences: 
Reactor Moderator: LIGHT WATER (Worst Case) This Tempate was used forthe following reasons~ 

Fuel Cladding: SST (316) SSTnnconei This fuel didn't dosely matdl any existing templates, therefore the worst case template was used. 
BOL HM ConsUtuents: PU02·U02 U, Th, &Pu 

BOL Enrichment %: Oto 100 

Bumup Summary (MWd)< Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal:II t-I --:-:-74"'.7100.::: Nominal bumup taken from 8FD and converted to MWd using BOl=7.41Okg 
Boundlng:1 I 148.199 Bounding bumup assumed 10 be twice nominal bumup. 

Checks
 

Estimated Bumupl
 
BumuD MUrtiDlier Given Bumup Estimeted EOl HMiGivon EOl HM 

Nominal: 0.30 I 7.041 
Bounding: 0.60 ,

Reactor shutdolM'l, core removal, storage, shIpping or other date confnmln9 that IrradIation ceased for fuel.
 

2Total bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to gel specific bumup values (MWdIMT).
 

I 

I 
I 
I 
I 
I
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Fuel Radionuclide Inventory Worksheet 

I. Fuel and TettlPbte l1lfonnation Estimated 
Fuel Nama: SP-100 FUEL 1Fuel decay start date: 1992 Canister usage: 

SNFIDII: n7 Estimates as of: 2010 HIC 
Fuel Units & Oeser: 2 . SCRAP Template: FERMI (Fast. Zirc. 10 to 4~o. U) 2.00
 
Heavy Meml Maso: BOl=2.71k9 : EOl=2.63kg 'Templ3le Bumup(MWd): 58.6725048
 
ROD Storage Site: HANFORO Template BOL Heavy Meml Mass (MT): 0.Q18n4
 

Template Decay Time' 15 years 

D. Estimates m x. x. b y. y. Gamma Sources 
Photon Total 

CilMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 2.1S09E-08 73.366 146.732 O.OOE-+OO 1.58E-08 3.16E-08 Avg. MeV 
Am-241 4.6529E-Q7 73.366 146.732 O.OOE-+OO 3.41E-QS 6.83E-OS 0.0150 1.573E+13 
Am-242m O.OOOOE+OO 73.366 146.732 O.OOE-+OO O.OOE-+OO O.OOE+OO 0.0250 3.335E+12 
Am-243 8.3923E-1S 73.366 146.732 O.OOE-+OO 6.16E-13 1.23E-12 0.0375 2.899E+12 
C-14 2.1765E-OS 73.366 146.732 o.oOE-+OO 1.5OE-03 3.19E-03 0.0575 3.044E+12 
CI-36 5.5188E-08 73.366 146.732 O.OOE+OO 4.05E-08 8.10E-06 0.0850 1.871E+12 
Cm-243 2.5208E-14 73.366 146.732 O.OOE-+OO 1.8SE-12 3.70E-12 0.1250 1.209E+12 
Cm-244 1.12S9E-15 73.366 146.732 O.OOE-+OO 8.26E-14 1.65E-13 0.2250 1.579E+12 
Co-50 2.9094E-Q2 73.366 146.732 O.ooE-+OO 2.13E-+OO 4.27E+OO 0.3750 7.230E+11 
Cs-134 5.1932E-04 73.366 146.732 O.ooE+OO 3.81E-Q2 7.62E-02 0.5750 1.199E+13 
Cs-135 4.4996E-05 73.366 146.732 O.ooE+OO 3.30E-Q3 6.5OE-03 0.8500 1.157E+11 
Cs-137 2.1867E-+OO 73.366 146.732 O.OOE+OO 1.5OE+02 3.21E+02 1.2500 3.554E+11 
EU-154 9.2837E-Q4 73.366 146.732 O.ooE-+OO 6.81E-Q2 1.36E-Q1 1.7500 2.943E+09 
Eu-155 2.3180E-Q2 73.366 146.732 O.OOE-+OO 1.70E-+OO 3.40E-+OO 2.2500 8.417E+06 
Fe-55 2.9332E-Q3 73.366 146.732 O.ooE+oD 2.15E-Q1 4.30E-01 2.7500 3.845E+OS 
H-3 1.0871E-02 73.366 146.732 O.OOE-+OO 7.98E-01 1.5OE+OO 3.5000 4.440E+04 
1-129 1.1426E-Q6 73.366 146.732 O.ooE+OO 8.38E-OS 1.68E-04 5.ססOO 9.909E+OO 
Kr-85 1.4068E-01 73.366 146.732 O.OOE-+OO 1.03E+01 2.06E+01 7.ססOO 8.572E-Q1 
Np-237 3.3099E-Q6 73.366 146.732 O.ooE-+OO 2.43E-04 4.86E-04 11.ססOO 7.972E-02 
Pa-231 7.8640E-08 73.366 146.732 O.ooE+OO S.77E-Q6 1.15E-OS 
Pl>-21 0 7.4277E-13 73.366 146.732 O.ooE-+OO S.4SE-11 1.09E-10 
Pm-147 2.2856E-Q1 73.366 146.732 O.ooE+OO 1.68E+01 3.35E+01 
Pu-238 2.009SE-Q4 73.366 146.732 O.ooE+OO 1.47E-Q2 2.9SE-Q2 
Pu-239 1.9481E-02 73.366 146.732 O.ooE+OO 1.43E-+OO 2.86E-+OO 
Pu-240 6.8056E-Q5 73.366 146.732 O.ooE-+OO 4.99E-Q3 9.99E-Q3 
Pu-241 1.0939E-Q5 73.366 146.732 O.ooE+OO 8.03E-Q4 1.61E-Q3 
Pu-242 4.3751E-13 73.366 146.732 O.OOE+OO 3.21E-11 6.42E-11 
Ra-226 4.0428E-12 73.366 146.732 O.OOE-+OO 2.97E-10 5.93E-10 
Ra-228 2.1032E-11 73.366 146.732 O.ooE+OO 1.54E-09 3.09E-Q9 
Ru-106 2.9077E-04 73.366 146.732 O.OOE+OO 2.13E-Q2 4.27E-02 
Se-79 1.6492E-QS 73.366 146.732 O.ooE+OO 1.21 E-Q3 2.42E-03 
Sn-126 3.7564E-OS 73.366 146.732 O.ooE+OO 2.76E-03 5.S1E-03 
Sr-90 1.9396E+OO 73.366 146.732 O.ooE+OO 1.42E+02 2.85E+02 
Tc-99 4.4842E-Q4 73.366 146.732 O.ooE+OO 3.29E-Q2 6.58E-Q2 
Th-229 1.8544E-11 73.366 146.732 O.ooE+OO 1.36E-Q9 2.72E-Q9 
Th-230 9.0605E-10 73.366 146.732 O.ooE+OO 6.65E-Q8 1.33E-Q7 
Th-232 2.3674E-11 73.366 146.732 O.ooE-+OO 1.74E-Q9 3.47E-Q9 
TI-208 7.0323E-Q9 73.366 146.732 O.OOE+OO 5.16E-Q7 1.03E-Q6 
U-232 1.9106E-Q8 73.368 146.732 O.ooE+OO 1.40E-06 2.80E-06 Thermal Power 
U-233 9.6774E-Q9 73.366 146.732 O.OOE+OO 7.10E-07 1.42E-Q6 Nominal Heat Bounding 
U-234 4.8796E-Q6 73.366 146.732 O.ooE+OO 3.58E-Q4 7.16E-Q4 Output .leat Output 
U-235 -2.3191 E-06 73.366 0.000 1.OSE-Q3 8.64E-04 1.OSE-Q3 /Wattsl /Wattsl 
U-236 1.2633E-QS 73.366 146.732 O.ooE+OO 9.27E-Q4 1.85E-Q3 1.84E+OO 3.67E+OO 

U-238 -9.5407E-Q8 73.368 0.000 7.47E-Q4 7.40E-Q4 7.47E-Q4 Total Total 
V-90 1.9396E+OO 73.366 146.732 O.ooE+OO 1.42E+02 2.85E+02 
Other Radionuclides 1.59E+02 3.19E+02 
m. TettlPbte Sefection Sunuw!rv,B_o~, .Ild-(;lledl$
Template Selection Summary 

FromSFD Used Basis for Parameter Differences:
 
Reactor Moderater: FAST FAST This Template \'las used for the following reasons:
 

Fuel Cladding: UNKNOWN ZIRC This template is agood approximation since it is a FAST, Uraniumtuet
 
BOL HM Constltuenb: U02 U 

SOL enrichment %: 18.o00ooo74 10 to 40 

Bumup Summary (MWd) Basis for bumup used in estimate:
 
FromSFD I estimated
 

Nomina:1 I 73.366 Nominal bumup cal<ulated from the heavy metal mass destroyed.
 
Boundlng:1 I 146.732 Bounding bumup assumed to be twice nominal bumup.
 

Checks 

estimated Bumupl 
Bumup Multiplier Given Bumup Estlmatad EOL HMlGlven EOL HM 

Nomina: 8.66 I 1.011 
Bounding:1 17.32 

1Reactor shutdown, core removal, storage, stuppmg or other date conflnnlng that IlTadiatlon ceased for fuel. 

2Total bumup for all fuel associated with this worksheet must be ctivided by BOL heavy metal mass to get specific bumup values (MWd'MT). 

I 

I 
I 
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I Fuel Radionuclide Inventory Worksheet 

'I. FueIand Template WOcrwation Estimated 
Fuel Name: SPEC (ORME) 'Fuel decay start date: 1958 Canister usage: 

SNFID#: 208 Estimates as of: 2010 HIC 
Fuel Units & Oeser: 1 - FLAT PLATES IN CAN Template: HFBR (Heavy Water, Alum.. 10 to 20"10, U) 1.00 
_vy Metal Ma••: BOl=2.39kg ; EOl=2.39kg 2Template Bumup(MWd}: 15 
ROD Storage Site: INEEl Template BOl _vy Metal Ma•• (MT): 0.00034251 

Templata Decay Time' 50 years 
n. Estimates m x. x, b Y. y, Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonslsec 

Radionuelide Template Fuel Burnup (MWd)' Bumup (MWd)'
 (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 3.9527E-09 45.432
 90.864 O.ooE+OO 1.BOE-07 3.59E-07 Avg.MeV
Am-241 2.9407E-Q2 45.432
 90.864 O.ooE+OO 1.34E+OO 2.67E+OO 0.0150 4.507E+12 
Am-242m 7.n33E-06 45.432
 90.864 O.ooE+OO 3.53E-04 7.06E-04 0.0250 9.334E+11 
Am-243 6.3827E-Q6 45.432
 90.864 O.ooE+OO 2.90E-04 5.80E-04 0.0375 8.169E+11 
C-14 2.9513E-08 45.432
 90.864 O.ooE+OO 1.34E-06 2.68E-Q6 0.0575 9.049E+11 
CI-38 5.9507E-35 45.432 90.864 O.ooE+OO 2.70E-33 5.41E-33 0.0850 5.242E+11 
Cm-243 1.0647E-06 45.432 90.864 O.OOE+OO 4.84E-05 9.67E-05 0.1250 3.421E+11 
Cm-244 3.4907E-OS 45.432 90.864 O.ooE+OO 1.59E-03 3.17E-03 0.2250 4.517E+11 
Co-BO 3.1593E-07 45.432 90.864 O.ooE+OO 1.44E-OS 2.87E-05 0.3750 1.967E+11 
Cs-134 8.9067E-Q8 45.432 90.884 O.OOE+OO 4.05E-06 8.09E-Q6 0.5750 3.416E+12 
Cs-135 4.8607E-06 45.432 90.864 O.OOE+OO 2.21E-04 4.42E-Q4 0.8500 3.482E+10 
Cs-137 1.0113E+OO 45.432
 90.864 O.ooE+OO 4.59E+01 9.19E+01 1.2500 1.382E+10 
Eu-154 1.8607E-03 45.432
 90.864 O.ooE+OO 8.45E-02 1.69E-01 1.7500 9.203E+08 
Eu-155 6.17ooE-OS 45.432
 90.864 O.ooE+OO 2.BOE-03 5.61E-Q3 2.2500 9.106E+04 
Fe-55 4.7627E-07 45.432
 90.864 O.ooE+OO 2.16E-05 4.33E-Q5 2.7500 1.879E+04 
H-3 8.6600E-Q4 45.432
 90.864 O.ooE+OO 3.93E-Q2 7.87E-Q2 3.5000 3.590E+02 
1-129 7.1600E-Q7 45.432
 90.864 O.ooE+OO 3.25E-Q5 6.51E-Q5 5.0000 1.503E+02 
Kr-85 1.4713E-02 45.432
 90.864 O.OOE+OO 6.68E-01 1.34E+OO 7.0000 1.687E+01 
Np-237 4.0n3E-06 45.432
 90.864 O.ooE+OO 1.85E-Q4 3.70E-04 11.0000 1.911E+OO 
Pa-231 6.7867E-09 45.432
 90.864 O.ooE+OO 3.08E-07 6.17E-07 
Pb-210 1.2127E-12 45.432
 90.864 O.ooE+OO 5.51E-11 1.10E-10 
Pm-147 1.6720E-Q5 45.432
 90.864 O.ooE+OO 7.BOE-Q4 1.52E-Q3 
Pu-238 4.3627E-Q3 45.432 90.864 O.ooE+OO 1.98E-01 3.96E-Q1 
Pu-239 1.0307E-02 45.432 90.864 O.OOE+OO 4.68E-Q1 9.37E-Q1 
Pu-240 5.4007E-03 45.432 90.864 O.ooE+OO 2.45E-Q1 4.91E-01 
Pu-241 8.8867E-02 45.432 90.864 O.OOE+OO 4.03E+OO 8.06E+OO 
Pu-242 3.0713E-06 45.432 90.864 O.ooE+OO 1.40E-04 2.79E-04 
Ra-226 3.2767E-12 45.432 90.864 O.OOE+OO 1.49E-10 2.98E-10 
Ra-228 3.5827E-14 45.432 90.864 O.ooE+OO 1.63E-12 326E-12 
Ru-106 9.3133E-15 45.432 90.864 O.ooE+OO 4.23E-13 8.46E-13 
5e-79 1.2533E-05 45.432 90.864 O.OOE+OO 5.69E-Q4 1.14E-Q3 
5n-126 1.1393E-05 45.432 90.864 O.OOE+OO 5.18E-04 1.04E-03 
5r-90 9.0067E-Q1 45.432 90.864 O.OOE+OO 4.09E+01 8.18E+01 
Tc-99 4.3533E-Q4 45.432 90.864 O.ooE+OO 1.98E-02 3.96E-02 
Th-229 3.5147E-12 45.432
 90.864 O.ooE+OO I.BOE-10 3.19E-10 
Th-230 3.2487E-10 45.432
 90.864 O.ooE+OO 1.48E-Q6 2.95E-oB 
Th-232 4.2020E-14 45.432
 90.864 O.ooE+OO 1.91E-12 3.82E-12 
TI-208 5.7620E-09 45.432
 90.864 O.ooE+OO 2.62E-07 5.24E-07 
U-232 1.5613E-oB 45.432
 90.864 O.ooE+OO 7.09E-07 1.42E-06 Thermal Power 
U-233 1.1207E-Q9 45.432
 90.864 O.OOE+OO 5.09E-oB 1.02E-Q7 Nominal Heat Bounding 
U-234 9.8267E-07 45.432
 90.864 O.ooE+OO 4.46E-Q5 8.93E-Q5 Output Heat Output 
U-235 -2.5335E-06 45.432
 0.000 2.66E-Q4 1.51E-Q4 2.66E-Q4 /Wattsl /Watts) 
U-236 1.3007E-05 45.432
 90.864 O.OOE+OO 5.91E-04 1.18E-03 5.71E-G1 1.14E+OO 
U-238 -1.4207E-08 45.432
 0.000 7.62E-Q4 7.61E-Q4 7.62E-04 Total Total 
V-90 9.0133E-Q1 45.432
 90.864 O.OOE+OO 4.09E+01 8.19E+01 
Other Radionuelides 4.37E+01 8.74E+01 

'm, TemtlIlIle~ ~lV"BU1'IIll lIndChedol 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences:
 
Reactor Moderator: ORGANIC HEAVY WATER This TerJ1llate was used for the following reasons:
 

Fuel Cladding: ALUM (1100) ALUM This fuel matches on dadding and SOL heavy metal, heavy water is aconservative assu~tion for
 
BOL HM Constituents: U-Mo U moderator, and it is fairty dose on enrIChment. 

BOl Enrichment %: 5.146443515 10t02O 

BumupSumma~(MWd)· Basis for bumup used in estimate: 
FromSFD Estimated 

Nomln.I:I-I~ ~_+-I ~45~.C'.c:43==2 Nominal bumup assumed 10 be 2% 01 BOL heavy metal mass. 
Boundlng:1 I 90.864 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupf 
BumUD MultiDlier Given Bumup Estimated EOl HMlGlven EOl HM 

Nominal: 0.43 I 0.981 
Bounding: 0.87 , 

Reactor shutdovm, core removal, storage, shipping or other date confnTlllng that madiatloo ceased for fuel. 

~otal bumup for all fuel associated with this wol1<sheet must be divided by BOl heavy metal mass to get specific bumup values (MWd'MT). 
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Fuel Radionuclide Inventory Worksheet 

1. Fuel and Template Information Estimated
 

Fuel Nams: SPERT-III 1Fuel decay start date: 1966 Canister usage:
 
SNFID#: 209 Estimates as of:
 2010 HIC
 

Fuel Units & oeser: 3 - CANISTER OF SCRAP Template:
 PWR (Ught Water, Zirc, 0 to 5%, U) 1.00 
_vy Metal Mass: BO~ ; EO~9.74k9 'Template Bumup(MWd):
 61.92
 
ROD Storage Slto: INEEl Template BOL Heavy Metal Mass (MT):
 0.00176911
 

Template Decay Time·
 35 years 
n. Estimates m x" x. b y" y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fual Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWli)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 8.7758E-l0 9,262.374 9,262.374 O.ooE+OO 8.13E-06 8.13E-06 Avg. MeV 
Am-241 1.4352E-Ol 9,262.374 9,262.374 O.ooE+OO 1.33E+03 l.33E+03 0.0150 4.984E+14 
Am-242m 2.8698E-04 9,262.374 9,262.374 O.oo-E+OO 2.66E+OO 2.66E+OO 0.0250 1.oo5E+14 
Am-243 6.2565E-04 9,262.374 9,262.374 O.OOE+OO 5.79E+OO 5.79E+OO 0.0375 9.585E+13 
C-14 4.7901E-OS 9,262.374 9,262.374 O.OOE+OO 4.44E-Ol 4.44E-Ql 0.0575 1.107E+14 
CI-36 8.0297E-07 9,262.374 9,262.374 O.OOE+OO 7.44E-03 7.44E-Q3 0.0850 5.576E+13 
Cm-243 2.5081E-04 9,262.374 9,262.374 O.ooE+OO 2.32E+OO 2.32E+OO 0.1250 3.870E+13 
Cm-244 4.9015E-Q2 9,262.374 9,262.374 O.ooE+OO 4.54E+02 4.54E+02 0.2250 4.782E+13 
Co-50 2.5581E-03 9,262.374 9,262.374 O.ooE+OO 2.37E+Ol 2.37E+Ol 0.3750 2.056E+13 
Cs-l34 4.OS36E-OS 9,262.374 9,262.374 O.ooE+OO 3.75E-Ol 3.75E-Ol 0.5750 4.782E+14 
Cs-135 1.4433E-05 9,262.374 9,262.374 O.ooE+OO l.34E-Ql 1.34E-Ol 0.8500 6.616E+12 
Cs-137 1.3979E+OO 9,262.374 9,262.374 O.ooE+OO 1.29E+04 1.29E+04 1.2500 6.499E+12 
Eu-l54 2.0203E-02 9,262.374 9,262.374 O.OOE+OO 1.87E+02 1.87E+02 1.7500 1.946E+l1 
Eu-155 1.7664E-03 9,262.374 9,262.374 O.ooE+OO 1.64E+Ol 1.64E+Ol 2.2500 3.134E+07 
Fe-55 4.3136E-OS 9,262.374 9,262.374 O.OOE+OO 4.00E-Ql 4.ooE-Ql 2.7500 6.420E+07 
H-3 2.0769E-Q2 9,262.374 9,262.374 O.ooE+OO 1.92E+02 1.92E+02 3.5000 6.612E+06 
1-129 9.8288E-Q7 9,262.374 9,262.374 O.OOE+OO 9.10E-03 9.10E-Q3 5.ססOO 2.826E+06 
Kr-85 2.8214E-02 9,262.374 9,262.374 O.OOE+OO 2.61E+02 2.61E+02 7.ססOO 3.258E+05 
N~237 1.1218E-OS 9,262.374 9,262.374 O.ooE+OO 1.04E-Ql 1.04E-Ql 11.ססOO 3.742E+04 
Pa-231 1.3036E-Q9 9,262.374 9,262.374 O.ooE+OO 1.21E-OS 1.21E-OS 
Pb-21 0 8.5078E-ll 9,262.374 9,262.374 O.OOE+OO 7.88E-07 7.88E-Q7 
Pm-147 3.6531E-Q4 9,262.374 9,262.374 O.ooE+OO 3.38E+OO 3.38E+OO 
Pu-238 7.4564E-Q2 9,262.374 9,262.374 O.ooE+OO 6.91E+02 6.91E+02 
Pu-239 1.1623E-Q2 9,262.374 9,262.374 O.ooE+OO 1.08E+02 1.08E+02 
Pu-240 1.5132E-Q2 9,262.374 9,262.374 O.ooE+OO 1.40E+02 1.40E+02 
Pu-241 9.0036E-Ql 9,262.374 9,262.374 O.ooE+OO 8.34E+03 8.34E+03 
Pu-242 6.425OE-Q5 9,262.374 9,262.374 O.ooE+OO 5.95E-Ql 5.95E-Ql 
Ra-226 2.2804E·l0 9,262.374 9,262.374 O.ooE+OO 2.11E-Q6 2.11E-06 
Ra-228 5.2713E-12 9,262.374 9,262.374 O.ooE+OO 4.88E-Q8 4.88E-Q8 
Ru-l06 6.115OE-l0 9,262.374 9,262.374 O.ooE+OO 5.66E-Q6 5.66E-Q6 
5e-79 12377E-OS 9,262.374 9,262.374 O.ooE+OO 1.15E-Ql 1.15E-Ql 
5n-126 2,5210E-Q5 9,262,374 9,262.374 O.ooE+OO 2.34E-Ql 2.34E-Ql 
5r-90 9.1667E-Ol 9,262.374 9,262.374 O.ooE+OO 8.49E+03 8.49E+03 
Tc-99 3.9357E-Q4 9,262.374 9,262.374 O.ooE+OO 3.65E+OO 3.65E+OO 
Th-229 1.2057E-l0 9,262.374 9,262.374 O.ooE+OO 1.12E-Q6 1.12E-Q6 
Th-230 2.1043E-08 9,262.374 9,262.374 O.ooE+OO 1.95E-04 1.95E-Q4 
Th-232 5.2972E-12 9,262.374 9,262.374 O.ooE+OO 4.91E-08 4.91E-Q8 
TI-208 1.7474E-Q7 9,262.374 9,262.374 O.ooE+OO 1.62E-03 1.62E-Q3 
U-232 4.7368E-Q7 9,262.374 9,262.374 O.ooE+OO 4.39E-03 4.39E-03 Thermal Power
U-233 2.5097E-Q8 9,262.374 9,262.374 O.OOE+OO 2.32E-04 2.32E-Q4 Nominal Heat Bounding
U-234 5.0000E-Q5 9,262.374 9,262.374 O.ooE+OO 4.63E-Ql 4.63E-Ql Output Heat Output 
U-235 -1.4489E-Q6 9,262.374 0.000 l.35E-Q3 O.OOE+OO 1.35E-Q3 (Watts\ /Watts\ 
U-236 7.5824E-Q6 9,262.374 9,262.374 O.ooE+OO 7.02E-Q2 7.02E-Q2 2.13E+02 2.13E+02 
U-238 -2.6129E-Q7 9,262.374 0.000 6.33E-Q3 3.91E-Q3 6.33E-Q3 Total Total 
V-90 9.1699E-Ql 9,262.374 9,262.374 O.ooE+OO 8.49E+03 8.49E+03 
Other Radionuclides 1.24E+04 1.24E+04 
m. Temnlate Selection Sunlnulry, 8_p~,and()~ 

Template selection Summary 
FromSFD Used Basis for Parameter Differences:
 -_: UGHTWATER LIGHT WATER This Template \'las used for the following reasons:
 

Fuel C1addlng: ZIRG-2 ZIRC This fuel matches on all parameteTS except enrichment (unknown). 
BOL HM Conatituents: 002 U 

BOL Enrichment 0/0: 0105 

BumupSummary(MWd)Z Basis for bumup used in estimate:
 
FromSFD Eatimated
 

9,262.374 Nominal bumup set equal to bounding bumup.Nomln~J
Bounding: I 9,262.374 Bounding bumup estimated by assuming BOL heavy metal mass was twice EOL 

Checks 

Estimated Bumupl
Bumul> Multiplier Given Bumup Estimatsd EOl HMlGlven EOL HM
 

Nominnl: 13.58
 I 1.581 
Bounding:1 13.58 ,

Reactor shutdown. core removal, storage, shlpplIlg or other date confllnung that Irradiation ceased for fuel.
 

2Tolal bumup for all fuel associated with this worksheet must be divided by SOL heavy metal mass to get specific bumup values (MWdIMT).
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Fuel Radionuclide Inventory Worksheet 
:1. Fuel and Template lJlforn>at,ion Estimated 

Fuel Name: SPSS (SPERT) 1Fuel decay start date: 1959 Canister usage: 
SNF ID#: 213 Estimates 8S of: 2010 18"x10' 

Fuel Units & Descr: 1 - CANISTER OF SCRAP Template: Pathfinder (Ught Water, SST, 60 10100%, U) 0.08 
Heavy Metal Mass: BOl.=.59k9 ; EOl=.59k9 'Template Bumup(MWd): 6.01 
ROD Storage Site: INEEL	 Template BOl Heavy Metal Mass (MT): 0.00012882 

Template Decay Time" 50 years 
.n. Estimale$ m x. x. b Y. Y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 3.4276E-Q8 1.889 3.779 O.OOE+OO 6.48E-08 1.30E-07 AV9· MeV 
Am-241 1.1458E-04 1.889 3.779 O.ooE+OO 2.16E-04 4.33E-04 0.0150 1.971E+l1 
Am-242m 7.9488E-09 1.889 3.779 O.ooE+OO 1.50E-08 3.ooE-08 0.0250 4.095E+10 
Am-243 9.8386E-10 1.889 3.779 O.OOE+OO 1.88E-Q9 3.72E-Q9 0.0375 3.550E+10 
C-14 2.2978E-04 1.889 3.779 O.ooE+OO 4.34E-04 8.88E-04 0.0575 3.818E+10 
CI-36 1.2261E-06 1.889 3.779 O.ooE+OO 2.32E-Q6 4.63E-Q6 0.0850 2.307E+10 
Cm-243 1.7271E-10 1.889 3.779 O.OOE+OO 3.26E-10 6.53E-10 0.1250 1.497E+10 
Cm-244 1.3058E-Q9 1.889 3.779 O.ooE+OO 2.47E-09 4.93E-09 0.2250 1.990E+l0 
Co-GO 9.8636E-03 1.889 3.779 O.OOE+OO 1.86E-02 3.73E-02 0.3750 8.669E+09 
Cs-134 1.9617E-08 1.889 3.779 O.ooE+OO 3.71E-08 7.41E-08 0.5750 1.444E+11 
Cs-135 3.0316E-05 1.889 3.779 O.ooE+OO 5.73E-05 1.15E-04 0.8500 1.425E+09 
Cs-137 1.0263E+OO 1.889 3.779 O.OOE+OO 1.94E+OO 3.88E+OO 1.2500 3.246E+09 
Eu-154 2.oo17E-04 1.889 3.779 O.ooE+OO 3.78E-04 7.56E-04 1.7500 3.671E+07 
Eu-155 8.5957E-Q5 1.889 3.779 O.OOE+OO 1.62E-04 3.25E-04 2.2500 1.860E+04 
Fe-55 2.2648E-05 1.889 3.779 O.ooE+OO 4.28E-05 8.56E-05 2.7500 2.533E+03 
H-3 1.0835E-03 1.889 3.779 O.ooE+OO 2.05E-Q3 4.09E-03 3.5000 3.334E-D1 
1-129 7.3195E-07 1.889 3.779 O.ooE+OO 1.38E-06 2.77E-06 5.ססOO 1.385E-01 
Kr-85 1.5661E-02 1.889 3.779 O.ooE+OO 2.96E-02 5.92E-02 7.ססOO 1.540E-02 
Np-237 1.1494E-06 1.889 3.779 O.ooE+OO 2.17E-06 4.34E-06 11.ססOO 1.736E-03 
Pa-231 5.8070E-08 1.889 3.779 O.ooE+OO UOE-07 2.19E-07 
Pb-210 1.2985E-12 1.889 3.779 O.ooE+OO 2.45E-12 4.91E-12 
Pm-147 2.2196E-Q5 1.889 3.779 O.ooE+OO 4.19E-05 8.39E-05 
Pu-238 2.6223E-04 1.889 3.779 O.ooE+OO 4.95E-04 9.91E-04 
Pu-239 6.6739E-04 1.889 3.779 O.OOE+OO 1.26E-03 2.52E-Q3 
Pu-240 8.6705E-Q5 1.889 3.779 O.ooE+OO 1.64E-04 3.28E-04 
Pu-241 3.4759E-04 1.889 3.779 O.OOE+OO 6.57E-04 1.31E-Q3 
Pu-242 1.9717E-Q9 1.889 3.779 O.OOE+OO 3.73E-Q9 7.45E-Q9 
Ra-226 3.0000E-12 1.889 3.779 O.ooE+OO 5.67E-12 1.13E-11 
Ra-228 8.3328E-12 1.889 3.779 O.OOE+OO 1.57E-11 3.15E-11 
Ru-106 6.1464E-15 1.889 3.779 O.OOE+OO 1.16E-14 2.32E-14 
Se-79 1.3221E-05 1.889 3.779 O.ooE+OO 2.50E-05 5.OOE-Q5 
Sn-126 U491E-05 1.889 3.779 O.ooE+OO 2.17E-05 4.34E-05 
Sr-90 9.5541E-01 1.889 3.779 O.OOE+OO 1.81E+OO 3.61E+OO 
Tc-99 4.6656E-04 1.889 3.779 O.ooE+OO 8.81E-04 1.76E-D3 
Th-229 1.9085E-11 1.889 3.779 O.ooE+OO 3.61E-11 7.21E-11 
Th-230 2.1913E-10 1.889 3.779 O.ooE+OO 4.14E-10 8.28E-10 
Th-232 8.3478E-12 1.889 3.779 O.ooE+OO 1.58E-11 3.15E-11 
TI-208 1.8752E-Q8 1.889 3.779 O.OOE+OO 3.54E-08 7.09E-Q8 
U-232 5.0782E-Q8 1.889 3.779 O.ooE+OO 9.59E-Q8 1.92E-07 Thermal Power 
U-233 3.2596E-09 1.889 3.779 O.ooE+OO 6.16E-09 1.23E-08 Nominal Heat Bounding 
U-234 3.9817E-07 1.889 3.779 O.ooE+OO 7.52E-07 1.50E-Q6 Output Heat Output 
U-235 -2.7761 E-Q6 1.889 0.000 1.19E-03 1.18E-03 U9E-03 /Watts) /Wattsi 
U-236 1.6190E-05 1.889 3.779 O.OOE+OO	 3.06E-Q5 6.12E-Q5 2.21E-02 4.41E-G2 
U-238 -2.8547E-Q9 1.889 0.000 1.38E-05	 1.38E-Q5 1.38E-Q5 Total Total 
V-90 9.5557E-Q1 1.889 3.779	 O.ooE+OO 1.81E+OO 3.61E+OO 
Other Rad'oonucrodes 2.30E+OO 4.61E+OO 
ID. T........" ~.Sunul13rv. __u and CIledls 
Template selection Summary 

From SFD lIged Basis for Parameter Differences: 
Reactor Moderator: UGHTWATER UGtfTWATER 

Fuel Cladding: SST (304l) SST 
BOL HM Constituents: U02 U 

BOL Enrichment 0/0: 93.05084746 60 to 100 

BumupSumma~(MWd)· Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal:1 I 1.889 Nominal burnup caJc:ulated from the heavy metal mass destroyed. 
Bounding:1 I 3.n9 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
BumuD MultiDiler Given Bumup Estimated EOl HMlGlven EOl HM 

Nominal: 0.07 I 1.001 
Bounding: 0.14 ,

Reactor shutdown. core removal, storage, shlppeng or other date cooftnmng that irradiation ceased for fuel. 

2Total bumup for all fu~ associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWd'MT). 
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Fuel Radionuclide Inventory Worksheet 

t. Fuel and Template blf_lion Estimated 
Fuel Namo: THOR (TAIWAN) 1Fuel decay start date: 1997 Canister usage: 
SNFID~: 629 Estimates as of: 2010 18"xl0' 

Fuel Units & Ilescr: 35 - MTR TYPE Template: TRIGA-AI (lW/U-Zrx, Alum., 101020%, U) 1.46 
Heavy Metal Ma",,: BOl=5.06kg : E0l=4.10kg 2Yemplat& Bumup(MWd): 6.65 
ROD Stor_ SIlo: SRS Template BOl Heavy Metal Mass (MT): 0.00018 

lemplate Decay Time" 10 years 

D.Estimate'i m b Yn Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Burnup (MWd)2 Burnup (MWd)2 (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 

Avg. ""!v _..,A",c",-22~7,__------o;l.~28~9o:2",E~-Q2:9c----..:;9c;l"8..",7,,,24~---1;.:,8;;:30;7,.:;:448 0.00.;=E':';-+OO~ __--il",.1.;c8iOE-,.;06;,;;-__~2".:3'O'7iO:E~~ 
-':AC'm-.,'-2O'4"'1c-----~--.--'2"'.94~2_=9E;o-.o;0_=3----_=9,;;180'.7=2:_:4,__-_--,;1.:;,83o=:=7:.;..448---0:00E-+oo 2.70E-+OO 5.41E-+OO 0.0150 2.470E+14 
Am-242m 1.9489E-06 918.724 1,837.448--O:OOE-+oo 1.79E-03 3.58E-03 0.0250 5.166E+13 
Am-243 2.3308E-07 918.724 1,837.448 O.ooE-+OO 2.14E-04 4.28E_Q4 0.0375 6.101E+13 
.;C",-""14~ .::4.",32~7",8,=E",-0",5c-----,,,9:.:1_=8.==70'24,-----lo.:,83==7,:-.448;.: O.OOE-KJO 3.98E-02 7.95E-02 0.0575 5.045E+13 
CI-36 4.3023E-Q8 918.724 1,837.448 O.OOE-+OO 3.95E-OS 7.91 E-OS 0.0850 3.279E+13 
.;Co:m'--0'24"'3'---------:c2.co42~86::=;:E"'-Q;.;;7,__---"'9:.:1'=8.==720'4;_---lo.:,8",3",7;:.;..448 O.ooE-+OO 2.23E_Q4 4.46E-04 0.1250 4.538E+13 
Cm-244 2.6015E-06 918.724 1,837.448 O.ooE-+OO 2.39E-03 4.78E-03 0.2250 2.879E+13 
Co-6O 1.6075E_Q2 918.724 1,837.448 O.ooE-+OO 1.48E-KJl 2.95E-KJl 0.3750 1.185E+13 
CS-I34 1.9323E_Q2 918.724 1,837.448 O.ooE-+OO 1.78E-KJl 3.55E-KJl 0.5750 1.765E+14 
Cs-135 3.1549E_Q5 918.724 1,837.448 O.ooE-+oo 2.90E-02 5.80E_Q2 0.8500 3.215E+13 
Cs-137 2.4556E-+OO 918.724 1,837.448 O.ooE-+OO 2.26E-KJ3 4.51E-KJ3 1.2500 3.535E+13 
Eu-l54 9.0180E_Ql 918.724 1,837.448 O.ooE-+OO 8.29E-KJ2 1.66E-KJ3 1.7500 1.014E+12 
Eu-l55 2.1820E_Ql 918.724 1,837.448 O.ooE-+OO 2.ooE-KJ2 4.01E-KJ2 2.2500 2.412E+09 
Fe-55 2.2902E-03 918.724 1,837.448 O.OOE-+OO 2.10E-+OO 4.21E-+OO 2.7500 4.728E+07 
H-3 8.1609E-03 918.724 1,837.448 O.OOE-+OO 7.50E-+OO 1.50E-KJl 3.5000 5.770E+06 
'-129 7.3805E_Q7 918.724 1,837.448 O.ooE-+OO 6.78E-04 1.36E_Q3 5.ססOO 1.041E+03 
Kr-85 1.8256E-Ol 918.724 1,837.448 O.ooE-+OO 1.68E-KJ2 3.35E-KJ2 7.ססOO 1.177E+02 
Np-237 1.45OSE-Q6 918.724 1,837.448 O.OOE-+OO l.33E-03 2.67E_Q3 11.ססoo 1.340E+01 
Pa-231 4.5564E_Q9 918.724 1,837.448 O.ooE-+OO 4.19E-06 8.37E-Q6 
Plr21 0 1.8642E-14 918.724 1,837.448 O.OOE-+OO 1.73E-ll 3.46E-ll 
Pm-147 5.5459E_Ql 918.724 1,837.448 O.ooE-+OO 5.10E-KJ2 1.02E+03 
Pu-238 1.2992E-03 918.724 1,837.448 O.ooE-+OO 1.19E-+OO 2.39E-+OO 
Pu-239 5.6932E-Q3 918.724 1,837.448 O.ooE-+OO 5.23E-+OO l.OSE-KJl 
Pu-240 2.2832E-03 918.724 1,837.448 O.ooE-+OO 2.08E-+OO 4.16E-+OO 
Pu-241 9.8657E-02 918.724 1,837.448 O.ooE-+OO 9.08E-KJl 1.82E-KJ2 
Pu-242 3.0602E-07 918.724 1,837.448 O.ooE-+OO 2.81 E_Q4 5.62E_Q4 
Ra-226 1.0823E-13 918.724 1,837.448 O.ooE-+OO 9.94E-ll 1.99E-l0 
Ra-228 2.0406E-l0 918.724 1,837.448 O.ooE-+OO 1.87E_Q7 3.75E_Q7 
RU-l06 3.0180E_Q3 918.724 1,837.448 O.ooE-+OO 2.77E-+OO 5.55E-+OO 
5e-79 12937E-Q5 918.724 1,837.448 O.ooE-+OO 1.19E_Q2 2.38E_Q2 
5 ..126 1.2238E-Q5 918.724 1,837.448 O.ooE-+OO 1.12E.<J2 2.25E.<J2 
5r-90 2.3098E-+OO 918.724 1,837.448 O.ooE-+OO 2.12E-KJ3 4.24E+03 

-=T':'-C-"'99'=- 4"'.4""1~2"'0=E_;-Q47_---__"9:.:18?=72:cc4;.__--__:1"',83=7,:.:c.448 O.ooE-+OO 4.OSE_Ql 8.11 E.<Jl 
Th-229 2.0932E-l0 918.724 1,837.448 O.ooE-+OO 1.92E_Q7 3.85E.<J7 
Th-230 2.7744E-ll 918.724 1,837.448 O.ooE-+OO 2.55E-Q8 5.10E-Q6 
Th-232 2.3744E-l0 918.724 1,837.448 O.ooE-+OO 2.18E-07 4.36E-07 
n-208 1.9459E-Q8 918.724 1,837.448 O.ooE-+OO 1_79E-Q5 3.58E-Q5 
U-232 5.3850E-Q8 918.724 1,837.448 O.ooE-+OO 4.95E-Q5 9.89E-Q5 Thermal Power 
7U;c-2"'33~-------..-.:'1.~3"'135~Eo_-Q~7o__---____;9:.:1_=8"'.7;;:247_---_:1"',83~7;-.448;.:~--___;O"'.OO=.E"-tOO""'---:.:1'=.2;;;1.;=E_;-Q4;_;_---,,2.:.;4"'1,,E-Q4~-_1INominal Heat Bounding
U-234 1.9143E-07 918.724 1,837.448 O.ooE-+OO 1.76E_Q4 3.52E_Q4 Output Heal Output 
U-235 -2.6159E-Q6 918.724 0.000 1.02E_Q2 7.79E-Q3 1.02E_Q2 !Watts) !Watts) 
U-236 1.2719E-Q5 918.724 1,837.448 O.ooE-+OO 1.17E.<J2 2.34E.<J2 3.41E+Ol 6_82E+Ol 
U-238 -3.8857E-Q8 918.724 0.000 1.16E_Q4 8.06E.<J5 1.16E_Q4 Total Total 
Y-90 2.3098E-+OO 918.724 1,837.448 O.ooE-+OO 2.12E-KJ3 4.24E+03 
Other Radionuclides 2.42E+03 4.85E+03 
m. Temolate SeIedion SunlDlllrv, ,alld Cbed<5 
Template Selection 5ummary 

From SFD Used Basis for Parameter Differences: 
Reactor Moderator:f'l::W:.:A.::N:::D:.:U",Z:::IR",C:.:H.:.:YO=R:::'D.::E+l:::W.:.:,:ANc::D:..U:..=ZI",RC=c.:.HYO=R='D::E'IThis Template was used forthe following reasons: 

Fuel Claddlng:I-_---;A::;l=;U"'M:;-__t-__"'A"'lU"'M"'-__-1This fuel matches on aU parameters except enrichment. 

BO;;lME~:"-=~~I--93=-. ~"6330608'=A=:LX=::--+---l"'O:.:~'-=:20::----1 

Bumup Summary (MWd)' Basis for bumup used in estimate: 
FromSFD Estimated 

NomInal:1 I 918.724 Nominal bumup cai<:olaled lrom Iho hoavy motaI mass _yed. 
Bounding:1 I 1,837.448 Bounding bumup assumed to be twice nominal bumup. 

Checks 
Estimated Bumupl 

Bumup Mulllplier Given Bumup EsHmated EOl HMlGlven EOl HM 
Nomina!: 4.91 1 1.011 

Bounding:1 9.83 ,
Reactor shutdown, core removal. storage, stnpplng or other date conflnmng that Irradiation ceased for fuel.
 

1"otaJ bumup for all fuel assodated with this wort<sheet must be divided by BOL heavy metal mass to get specific bumup values (MWdIMT).
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Fuel Radionuclide Inventory Worksheet 
f. Flld andT~e Wormatlfln__ Estimated 

Fuel Name: TMI·2 1Fuel decay start date: 1979 Canister usage: 
SNFID#: 228 estimates as of: 2010 18"xl0' 

Fuel Units & 1lesCJ': 1 - CANISTER OF SCRAP Template: PWR (Ughl Water. Zirc. 0 to 5%. U) 0.06 
Heavy Metal Ma••: BO~.03k9 : EO~.03k9 'Template Bumup(MWd): 61.92 
ROD Storage Site: INEEL Template BOL Heavy Metal Mass (MT): 0.00176911
 

Template Decay Time' 25 years
 

U. Estimates m x" Xb b y" Yb Gamma Sources
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/see 
Radianuclide Template Fuel Burnup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 6.6376E-l0 0.190 0.380 O.ooE+OO 1.26E-l0 2.52E-l0 Avg. MeV 
Am-241 1.3144E-ol 0.190 0.380 O.ooE+OO 2.50E-02 5.OOE-02 0.0150 2.587E+l0 
Am-242m 3.oo39E-04 0.190 0.380 O.ooE+OO 5.71E-05 1.14E-04 0.0250 5.239E+09 
Am-243 6.2629E-04 0.190 0.380 O.ooE+OO 1.19E-04 2.38E-04 0.0375 5.070E+09 
C-14 4.7965E-05 0.190 0.380 O.OOE+OO 9.12E-06 1.82E-05 0.0575 5.531E+09 
CI-38 8.0297E-07 0.190 0.380 O.ooE+OO 1.53E-07 3.05E-07 0.0850 2.931E+09 
Cm-243 3.1993E-04 0.190 0.380 O.ooE+OO 6.08E-05 1.22E-04 0.1250 2.141E+09 
Cm-244 7.1851E-02 0.190 0.380 O.ooE+OO 1.37E-02 2.73E-02 0.2250 2.516E+09 
CO-GO 9.5220E-03 0.190 0.380 O.OOE+OO 1.81E-03 3.62E-03 0.3750 1.08OE+09 
Cs-l34 1.1662E-03 0.190 0.380 O.OOE+OO 2.22E-04 4.44E-Q4 0.5750 2.481E+l0 
Cs-135 1.4433E-05 0.190 0.380 O.ooE+OO 2.75E-06 5.49E-06 0.8500 4.896E+08 
Cs-137 1.7603E+OO 0.190 0.380 O.OOE+OO 3.35E-Ol 6.70E-Ol 1.2500 6.614E+08 
Eu-l54 4.5203E-02 0.190 0.380 O.ooE+OO 8.60E-03 1.72E-02 1.7500 1.449E+07 
Eu-155 7.1479E-03 0.190 0.380 O.ooE+OO 1.36E-03 2.72E-03 2.2500 2.677E+03 
Fe-55 6.1919E-04 0.190 0.380 O.OOE+OO 1.18E-04 2.36E-04 2.7500 3.008E+03 
H-3 3.6386E-02 0.190 0.380 O.ooE+OO 6.92E-03 1.38E-02 3.5000 3.943E+02 
1-129 9.8288E-07 0.190 0.380 O.ooE+OO 1.87E-07 3.74E-07 5.ססOO 1.685E+02 
Kr-85 5.3844E-02 0.190 0.380 O.ooE+OO 1.02E-02 2.05E-02 7.ססOO 1.943E+Ol 
Np-237 1.0546E-05 0.190 0.380 O.ooE+OO 2.01E-06 4.01E-06 11.ססOO 2.231E+OO 
Pa-231 1.1370E-09 0.190 0.380 O.ooE+OO 2.16E-l0 4.32E-l0 
Pb-210 3.3624E-ll 0.190 0.380 O.ooE+OO 6.39E-12 1.28E-ll 
Pm-147 5.1211E-03 0.190 0.380 O.ooE+OO 9.74E-04 1.95E-03 
Pu-238 8.0669E-02 0.190 0.380 O.ooE+OO 1.53E-02 3.07E-02 
Pu-239 1.1626E-02 0.190 0.380 O.ooE+OO 2.21E-Q3 4.42E-03 
PU-240 1.5097E-02 0.190 0.380 O.ooE+OO 2.87E-03 5.74E-03 
Pu-241 1.4567E+OO 0.190 0.380 O.OOE+OO 2.nE-Ol 5.54E-Ol 
Pu-242 6.4260E-05 0.190 0.380 O.ooE+OO 1.22E-05 2.44E-05 
Ra-226 1.1392E-l0 0.190 0.380 O.ooE+OO 2.17E-ll 4.33E-ll 
Ra-228 5.1841E-12 0.190 0.380 O.OOE+OO 9.86E-13 1.97E-12 
Ru-l06 5.9012E-07 0.190 0.380 O.ooE+OO 1.12E-07 2.24E-07 
5e-79 1.2379E-05 0.190 0.380 O.ooE+OO 2.35E-06 4.71E-06 
5n-126 2.5210E-05 0.190 0.380 O.OOE+OO 4.79E-06 9.59E-06 
5r-90 1.163OE+OO 0.190 0.380 O.OOE+OO 2.21E-ol 4.42E-ol 
Tc-99 3.9357E-Q4 0.190 0.380 O.OOE+OO 7.49E-05 1.50E-Q4 
Th-229 8.5691E-ll 0.190 0.380 O.OOE+OO 1.63E-ll 3.26E-l1 
Th-23O 1.4493E-08 0.190 0.380 O.ooE+OO 2.76E-09 5.51E-09 
Th-232 5.2923E-12 0.190 0.380 O.ooE+OO 1.01E-12 2.01E-12 
T1-208 1.9202E-07 0.190 0.380 O.OOE+OO 3.65E-08 7.3OE-08 
U-232 5.2083E-07 0.190 0.380 O.ooE+OO 9.91E-08 1.98E-07 Thermal Power 
U-233 2.4386E-08 0.190 0.380 O.OOE+OO 4.64E-09 928E-09 Nominal Heat Bounding 
U-234 4.7012E-05 0.190 0.380 O.ooE+OO 8.94E-06 1.79E-05 Output Heat Output 
U-235 -1.4492E-06 0.190 0.000 2.50E-06 2.22E-06 2.5OE-06 /Wattsl /Watts) 
U-236 7.5759E-06 0.190 0.380 O.ooE+OO 1.44E-06 2.88E-06 5.21E-03 1.04E-ll2 
U-238 -2.6129E-07 0.190 0.000 1.04E-05 1.04E-05 1.04E-05 Total Total 
Y-90 1.1631E+OO 0.190 0.380 O.ooE+OO 2.21E-Ol 4.42E-Ol 
Other Radianuclides 3.21E-Ol 6.43E-ol 
W. TellllllateSeledi<>n ~l'V.B\!l'!1Q ••IIIJCIteek$ 
Template Selection Summary 

FromSFD U- Basis for Parameter Differences: 
Reactor -"or: UGHTWATEA UGHTWATER 

Fuel Cladding: ZIRC-4 ZIRC 
BOL HM Constituents: 002 U 

BOL Enrichment %: 3.588289669 0105 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nominal:1 I 0.190 Nominal bumup calculated from the heavy metal mass destroyed. 
Boundlng:1 0.380 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupf 
BumuD MulUDlier Given BumuD Estimated EOL HMlGlven EOL HM 

Nominal: 0.17 I 1.001 
Bounding: 0.34 , 

Reactor shutdown. core removal. storage, shipping or other date conflrrmng that Inadiallon ceased for fuel.
 

2Total bumup for all fuel associated YJith this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWcVMT).
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Fuel Radionuclide Inventory Worksheet 

I. Fuel aud Template lIlfonuation Estimated 
Fuel Na"",: TMI-2 CORE DEBRIS l Fuel decay start date: 1979 Canister usage: 

SNFID#: 914 Estimates as of: 2010 18"x15' 
Fuel Unl19 & Oeser: 341 - DEBRIS Template: PWR (Ught Water, Zirc, 0 to 5'}o, U) 341.00 
Heavy Metal Mas" BOl=82038.39kg : EOl=81749.23kg 'Templata Bumup(MWd): 61.92 
ROD 51.,..age Sib: INEEL Templa.. BOL Heavy Metal Mass (MT): 0.00176911 

Template Decay Time' 25 years 
D. Estimates m Xo Xb b Yo Yb Gamma Sources 

Photon Tolal 
CilMWd From Nominal Bounding Fuel Inilial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclicle Template Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
",A=C--=2:o:27~ ~...:6,".63~76'CE=--~10"-__---,2=7c'-4,,,,9857"'.090~,-----,,:54~9'c9~7~0.181 0-ooEc.+OO~--~1-;c.63=-=E-,-04C'----":3,,,-6,=5=E-,-04C'--II-.:cA:o.!'V9.MeV 
Am-241 1.3144E-Ol 274,985.090 549,970.181--0.ooE+OO 3.61E+04 7.23E+04 0.0150 3.74OE+16 

"'A"'m'-'-2=-4;:;:2'''m'___ ...:3"'.00~3"'9=E-_=047_-----'2~7"'4-",98"""5."'090~--...:54"""9,,,,9:=70=-,.-1: c81--O:-ooE+oO 8.26E+Ol 1.65E+02 0.0250 7_575E+15 
Am-243 6.2629E-04 274,985.090 549,970.181 O.ooE+OO 1.72E+02 3.44E+02 0.0375 7.331E+15 
C-14 4.7965E-05 274,985.090 549,970.181 O.ooE+OO 1.32E+Ol 2.64E+Ol 0.0575 7.997E+15 
CI-36 8.0297E-07 274,985.090 549,970.181 O.ooE+OO 2.21E_ol 4.42E-Ol 0.0850 4.238E+15 
Cm-243 3.1993E-04 274,985.090 549,970.181 O.ooE+oo 8.80E+Ol 1.76E+02 0.1250 3.096E+15 
-=cC'm~-2Co44 7~.~18=5=1=E_=-Oc;2---...:2~7",4""98"""5.,,,0,,,90:'__----'54"""9~,9:=70"'.,,1,81 O.ooE+OO 1.98E+04 3.95E+04 0.2250 3.638E+15 
Co-60 9.5220E-03 274,985.090 549,970.181 O.ooE+OO 2.62E+03 5.24E+03 0.3750 1.561E+15 
CS-l34 1.1662E-03 274,985.090 549,970.181 O.ooE+OO 3.21E+02 6.41E+02 0.5750 3.587E+16 
Cs-l35 1.4433E-05 274,985.090 549,970.181 O.ooE+OO 3.97E+OO 7.94E+OO 0.8500 7.079E+14 

-=C",S-_;1-;:37~------ __17-.7:c603=E;=+OO,=---...:2~7",4-,:,9",8=5.",0",90:,------,54~9~,9:=70=-,.:1::8=-1:--_0",.=00:~E=-=+OO-==------,4"".84E+05 9.66E+05 1.2500 9.563E+14 
Eu-l54 4.5203E_o2 274,985.090 549,970.181 O.ooE+OO 1.24E+04 2.49E+04 1.7500 2.095E+13 
Eu-155 7.1479E-03 274,985.090 549,970.181 O.ooE+OO 1.97E+03 3.93E+03 2.2500 3.871E+09 
Fe-55 6.1919E-04 274,985.090 549,970.181 O.ooE+OO 1.70E+02 3.41E+02 2.7500 4.350E+09 
H-3 3.6386E-02 274,985.090 549,970.181 O.ooE+OO 1.ooE+04 2.ooE+04 3.5000 5.702E+08 

-;1-~1.::2:=9 "'9."'8=-288~Eo--ooc7:_--_2"'7"'4:.c,9=85~.0c::90o;._--_=54"""9~,970.181 O.ooE+OO 2.70E-Ol 5.41 E_ol 5.ססOO 2.437E+08 
Kr-85 5.3644E-02 274,985.090 549,970.181 O.ooE+OO 1.48E+04 2.96E+04 7.ססOO 2.809E+07 

"'N"'P-:..:2;::3:o-7 ~1.:::0548~"'E:..:-o"'5---~27"'4"',985=_":.0"'90=_-----'5:::4:o9~,970.181 O.ooE+OO 2.90E+OO 5.80E+OO 11.ססOO 3.226E+06 
Pa-231 1.1370E_o9 274,985.090 549,970.181 O.ooE+OO 3.13E-04 6.25E-04 
"'P"'b-:-"2';'1~0,___-----.-=3.:::36==2c:4"'E:_;-1"'1,___--~27"'4"',985=_":-0~90=_--5:::4:09",9:=.:70.181 O.ooE+OO 9.25E-06 1.85E-05 
-;p.:-:m'-;-;';;14;,:7 ;c5.:;;,12;:;10;;1~E:;-os:3'-----_;o27;::4"',985S~·090~--...:54:s9c;,9",7~0.; 181 O.ooE+OO 1.41 E+03 2_82E+03 
Pu-238 8.0669E-02 274,985.090 549,970.181 O.OOE+OO 2.22E+04 4.44E+04 
Pu-239 1.1626E-02 274,985.090 549,970.181 O.ooE+OO 3.20E+03 6.39E+03 
PU-240 1.5097E_o2 274,985.090 549,970.181 O.ooE+OO 4.15E+03 8.3OE+03 
"'PC'U_=-2c:40;:1-----~.-1"'.4-:'5?6"'7"'E+OO"='-----~27"'4"',98=5_":.0"'90:'__-----'54~9"',9=7C?-0.1.81 O.ooE+OO 4.01 E+05 8.01 E+05 
Pu-242 6.4280E-05 274,985.090 549,970.181 O.ooE+OO 1.77E+Ol 3.53E+Ol 
Ra-226 1.1392E-l0 274,985.090 549,970.181 0.00"'E"-+OO~--__';3::c.1:o;3=E-;-0"'5----;6c;.2=7"'E_;-05;:;:___11 
Ra-228 5.1841 E-12 274,985.090 549,970.181 0.ooE:'+OO-== 1"-.4="3o=E"'-0607-__---'2='.85=.:E"'-06~___I1 
Ru-l06 5.9012E-07 274,985.090 549,970.181 O.ooE+OO 1.62E_ol 3.25E_ol 

-=5"'e--,;7"'9-;: -='1.,o23"'7-;9=E_=-05;:;:_---2"'7"'4"',9"'8:=5"'.0"'90:'__----'54~9"',9=7,0='.181 O.ooE+OO 3:40E+OO 6.81 E+OO 
5n-126 2.5210E-05 274,985.090 549,970.181 O.ooE+OO 6.93E+OO 1.39E+Ol 
5r-90 1.1630E+OO 274,985.090 549,970.181 O.ooE+OO 3.20E+05 6.40E+05 
Tc-99 3.9357E-04 274,985.090 549,970.181 O.ooE+OO 1.08E+02 2.16E+02 
Th-229 8.5691E-ll 274,985.090 549,970.181 O.ooE+OO 2.36E_05 4.71E_05 
Th-23O 1.4493E-06 274,985.090 549,970.181 O.ooE+OO 3.99E-03 7.97E-03 
Th-232 5.2923E-12 274,985.090 549,970.181 O.ooE+OO 1.48E-06 2.91E-06 
Tl-208 1.9202E_o7 274,985.090 549,970.181 O.ooE+OO 5.28E_o2 1.06E_ol
 
U-232 5.2083E_o7 274,985.090 549,970.181 O_ooE+OO 1.43E-01 2.88E-ol Thermal Power
 
U-233 2.4388E-06 274,985.090 549,970.181 O.ooE+OO 6.71E-03 1.34E_o2 Nominal Heat Boundin9
 
U-234 4.7012E-05 274,985.090 549,970.181 0.cxiE~+OO'-;;;;,-----1~."2'9"'E::c+O~1---2;;-.~59~E::c+O~1--jf Output Heat OUtput
 
U-235 -1.4492E-06 274,985.090 0.000 4.50E+OO 4.10E+OO 4.50E+OO /Wattsl /Wattsl
 
U-236 7.5759E-06 274,985.090 549,970.181 O.ooE+OO 2.08E+OO 4.17E+OO 7_54E+03 1.51E+04
 

-i':U;-;-2"'36:=- ---,-""2."'6:';;12~9;=Ec..;-o=7,___--...:2~7"'4"',9"'8::o5."'0=90:'--_---,=0"'.=-..000 2.69E+Ol 2.66E+Ol 2.69E+01 Total Total 
V-90 1.1631E+OO 274,985.090 549,970.181 O.ooE+OO 3.20E+05 6.40E+05 
Other RadiOnuclides 4.65E+05 9.29E+05 
W. TemtlIate SeIeetion· $lIImmarv.» lludChedi5 
Template Selection Summary 

From SFD Used Basis for ParameIer Differences: 
Reactor Moderatcr:I--____'UG=IfT~W::-A"'T"'E"-R--l-_---=L1G=H":T::'W"'Ac::Tc::E::.:R_-l 

Fuel Cladding: ZIRC-4 ZIRC 

BO~:LM'::~=~~r-_ 2_53~~=73::---+----::0-"~'-5=-----I 

Burnup Summary (MWd, Basis for bumup used in estimate: 
From5FD Estimated 

NOI"nlnm:1 260.471.9001 274,985.090 Nominal bumup caJOJlaled lrom the heavy ...tal mass destroyed.
 
Bounding:1 489,359.0191 549,970.181
 Bounding bumup assumed to be twice nominal bumup. 

Checks 
Estimated Bumupl 

Bumup Multiplier Given Bumup Estimatad EOL HMlGIven EOL HM 
Nominal: 0.10 1.06 I 1.001 

Bounding: 0.19 1.12 ,
Reactor shutdown, core removal, storage, shippmg or other date confllTmng that Irradiation ceased for fuel. 

2TotaI bumup for aU fuel associated with this wol1<sheet must be divided by BOL heavy metal mass to get specific bumup values (MWdlMT). 
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I Fuel Radionuclide Inventory Worksheet 

1. FlJd and Template Inf_ti~ Estimated 
Fuel Name: TMI-2 CORE DEBRIS (0-153 & 388) 'Fuel decay start date: 1979 Canister usage: 

SNFID#: 229 Estimates as of: 2010 18"x15' 
Fuel Units & Doser: 2 - DEBRIS Template: PWR (Ught Water, Zirc, 0 to 5%, U) 2.00 
_vy Metal Mass: BOl=19.08kg : EOl=19.01kg 'Templ_ Bumup(MWd): 61.92 
ROO Storage Site: INEEl Template BOl _vy Metal Mass (MT): 0.00176911 

Template Decay Time' 25 yea.. 
n.Estimates m x. x. b y. y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuelide Template Fuel Burnup (MWd)2 Bumup (MWd)2 (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 6.6376E-l0 66.567 133.133 O.ooE+OO 4.42E-OS 8.84E-OS Avg.MeV 
Am-241 1.3144E-Ol 66.567 133.133 O.ooE+OO 8.75E+OO 1.75E+Ol 0.0150 9.053E+12 
Am-242m 3.oo39E-Q4 66.567 133.133 O.ooE+OO 2.ooE-Q2 4.ooE-Q2 0.0250 1.834E+12 
Am-243 6.2629E-04 66.567 133.133 O.ooE+OO 4.17E-02 8.34E-02 0.0375 1.nSE+12 
C-14 4.7965E-05 66.567 133.133 O.ooE+OO 3.19E-03 6.39E-03 0.0575 1.936E+12 
CI-36 8.0297E-07 66.567 133.133 O.ooE+OO 5.35E-OS 1.07E-04 0.0850 1.026E+12 
Cm-243 3.1993E-04 66.567 133.133 O.ooE+OO 2.13E-Q2 4.26E-Q2 0.1250 7.494E+l1 
Cm-244 7.1851E-Q2 66.567 133.133 O.ooE+OO 4.78E+OO 9.57E+OO 0.2250 8.B07E+l1 
Co-GO 9.5220E-03 66.567 133.133 O.ooE+OO 6.34E-Ol 1.27E+OO 0.3750 3.nSE+l1 
Cs-l34 1.1662E-03 66.567 133.133 O.ooE+OO 7.76E-02 1.55E-Ol 0.5750 8.683E+12 
Cs-135 1.4433E-OS 66.567 133.133 O.ooE+OO 9.61E-Q4 1.92E-03 0.8500 1.714E+l1 
Cs-137 1.7603E+OO 66.567 133.133 O.ooE+OO 1.17E+02 2.34E+02 1.2500 2.315E+l1 
Eu-154 4.5203E-Q2 66.567 133.133 O.ooE+OO 3.01E+OO 6.02E+OO 1.7500 5.073E+09 
Eu-155 7.1479E-03 66.567 133.133 O.ooE+OO 4.76E-Ol 9.52E-Ol 2.2500 9.370E+05 
Fe-55 6.1919E-04 66.567 133.133 O.ooE+OO 4.12E-02 8.24E-02 2.7500 1.053E+06 
H-3 3.6386E-02 66.567 133.133 O.ooE+OO 2.42E+OO 4.84E+OO 3.5000 1.380E+OS 
1-129 9.8288E-Q7 66.567 133.133 O.ooE+OO 6.54E-05 1.31E-04 5.ססOO 5.898E+04 
Kr-85 5.3844E-Q2 66.567 133.133 O.ooE+OO 3.58E+OO 7.17E+OO 7.ססOO 6.800E+03 
Np-237 1.OS46E-05 66.567 133.133 O.ooE+OO 7.02E-04 1.40E-03 11.ססoo 7.810E+02 
Pa-231 1.1370E-09 66.567 133.133 O.ooE+OO 7.57E-Q8 1.51E-07 
Pb-21 0 3.3624E-ll 66.567 133.133 O.ooE+OO 2.24E-Q9 4.48E-09 
Pm-147 5.1211E-03 66.567 133.133 O.ooE+OO 3.41E-Ol 6.82E-Ql 
Pu-238 8.0669E-Q2 66.567 133.133 O.ooE+OO 5.37E+OO 1.07E+Ol 
Pu-239 1.1626E-Q2 66.567 133.133 O.ooE+OO 7.74E-Ol 1.55E+OO 
Pu-240 1.5OS7E-02 66.567 133.133 O.ooE+OO 1.ooE+OO 2.01E+OO 
Pu-241 1.4567E+OO 66.567 133.133 O.ooE+OO 9.70E+Ol 1.94E+02 
Pu-242 6.4260E-OS 66.567 133.133 O.ooE+OO 4.28E-03 8.56E-Q3 
Ra-226 1.1392E-l0 66.567 133.133 O.ooE+OO 7.58E-Q9 1.52E-OS 
Ra-228 5.1841E-12 66.567 133.133 O.ooE+OO 3.45E-l0 6.90E-l0 
RU-1OS 5.9012E-Q7 66.567 133.133 O.ooE+OO 3.93E-Q5 7.86E-OS 
Se-79 1.2379E-OS 66.567 133.133 O.ooE+OO 8.24E-04 1.65E-Q3 
Sn-126 2.5210E-Q5 66.567 133.133 O.ooE+OO 1.68E-Q3 3.36E-Q3 
Sr-90 1.1630E+OO 66.567 133.133 O.ooE+OO 7.74E+Ol 1.55E+02 
Te-99 3.9357E-Q4 66.567 133.133 O.ooE+OO 2.62E-Q2 5.24E-02 
Th-229 8.5691E-l1 66.567 133.133 O.ooE+OO 5.70E-Q9 1.14E-oB 
Th-230 1.4493E-OS 66.567 133.133 O.ooE+OO 9.65E-Q7 1.93E-oB 
Th-232 5.2923E-12 66.567 133.133 O.ooE+OO 3.52E-l0 7.05E-l0 
TI-2OS 1.9202E-Q7 66.567 133.133 O.ooE+OO 1.28E-Q5 2.56E-05 
U-232 5.2063E-Q7 66.567 133.133 O.ooE+OO 3.47E-OS 6.93E-OS Thermal Power 
U-233 2.4386E-OS 66.567 133.133 O.ooE+OO 1.62E-06 3.25E-OS Nominal Heat Bounding 
U-234 4.7012E-Q5 66.567 133.133 O.ooE+OO 3.13E-Q3 6.26E-Q3 Output Heat Output 
U-235 -1.4492E-06 66.567 0.000 1.29E-03 1.19E-03 1.29E-Q3 (Watts) (Watts) 
U-236 7.5759E-06 66.567 133.133 O.ooE+OO 5.04E-Q4 1.01E-Q3 1.83E+OO 3.65E+OO 
U-238 -2.6129E-Q7 66.567 0.000 6.21E-03 6.19E-Q3 6.21E-03 Total Total 
V-90 1.1631E+OO 66.567 133.133 O.ooE+OO 7.74E+Ol 1.55E+02 
Other Radionuelides 1.12E+02 225E+02 
m. T~te SeIecliotl Smnmarv,BUQUl and~ : 
Template Selection Summary 

FromSFD Usad Basis for Parameter Differences: -_: LIGHT WATER UGHTWATER 

Fuel Cladding: ZIRC-4 ZIRC 
BOl HM Constlluenb: U02 U 

BOl Enrichment Of.: 3.125 Ot05 

Burnup Summary (MWdj' Basis for bumup used in estimate: 
FromSFD Esti_ 

Nomlna':1 60.579 66.567 Nominal bumup calculated from the heavy metal mass destroyed. 
Bounding:1 113.8121 t33.133 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Esti_Bumupl 
BumuD MUttiDlier Given Bumup Estimated EOl HMlGlven EOl HM 

Nominal: 0.10 1.10 I 1.001 
Bounding: 0.20 1.17 , 

Reactor shutdolMl, core removal, storage, shlppmg or other date confmnmg that Irradiation ceased for fuel.
 

2TotaJ bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdIMT).
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Fuel Radionuclide Inventory Worksheet 

1. Fuel and Template 1Ilf(,nnation Estimated 
Fuel Name: TORY-IIA 1Fuel decay start date: 1962 Canister usage: 

SNFID#: ZIO Estimates as of: 2010 HIC 
Fuol Units & Oeser: 146· CANiSTER OF SCRAP Template: HFBR (Heavy Water, Alum., 40 to 100%. U) 3.65 
Heavy Metal Mass: 80[;,48.651<9 ; EO[;'48.65k9 'Template Bumup(MWd): 164.6 
ROD Storage Site: INEEL Template BOl Heavy Metal Mass (MT): 0.000377 

Template Decay Time" 35 years 
ll. Estimates m x" b y" Yb Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 

:.,A"'C--=2"'27,O- .~~9"".:;_58~6"'9=E"'-1"'0----_"8796~.-"18:"2c-----'1",,7~9~2~.363 0.OO;=E+OO~;---;c8:;:.5~9E~-:oO"'7---.;.I:;;.7~2E~-.,,06c;__jI_.::::AV"'9~. :;Me~V~ ~=--_ 
Am-241 1.0109E-02 896.182 1,792.363---------O'-OO~;E~+OO~---:9'".06E+OO 1.81 E-Hll 0.0150 1.324E+14 
Am-242m 1.2789E-06 896.182 1,792.363 O.OOE+OO 1.1°5E-03 2.29E-03 0.0250 2.720E+13 
Am-243 3.7047E-05 896.182 1,792.363 O.OOE+OO 3.32E-02 6.64E-G2 0.0375 2.384E+13 
C-14 2.6416E-08 896.182 1,792.363 O.OOE+OO 2.37E-G5 4.73E-05 0.0575 2.565E+13 
CI-36 4.4441E-31 896.182 1,792.363 O.OOE+OO 3.98E-28 7.97E-28 0.0850 1.535E+13 
-o:Ce::m~-2;;-4;'3;_-~~---_;;_3."'960~5"Eo--Q6;;;;_----_;:8"'9600.'_;10082;;___--~_,;I:C,7",9",2"".363 O.OOE+OO 3.55E-G3 7.10E-03 0.1250 1.035E+13 
.;:C;::m-'-;-2:::44;-:---------2;;-.-=6=22-;;7,;Eo_-03~----.;:8:::96".:.:1,,82o:_----' 1:c,7~92.363 O.OOE+OO 2.35E+OO 4.70E+OO 0.2250 1.327E+13 
~C"'o-6O~'cc-_--~---_;;6';.77""'40o;:E;o.-Q6~----...;8S96~.1:';;8:;;2---__cl",7~92.363 O.OOE+OO 6.07E-G3 1.21E-02 0.3750 5.756E+12 
.;:C:"S-_,;I.;;34:=-----.-.--67·:::88"'94~E_;:-O:::5----_;:8.;;96~.718"'2;_--___,1;..c,7",9",,2.363 O.OOE+OO 6.17E-G2 1.23E-Ol 0.5750 9.616E+13 
Cs-l35 4.2564E_Q6 896.182 1,792.:i63 O.OOE+OO 3.81E-G3 7.63E-03 0.8500 1.424E+12 
Cs-137 1.4399E+OO 896.182 1,792.363 O.OOE+OO 1.29E-Hl3 2.58E-Hl3 1.2500 8.509E+11 
Eu-l54 1.5522E-02 896.182 1,792.363 O.OOE+OO 1.39E-Hll 2.78E-Hll 1.7500 4.026E+10 
Eu-155 1.7588E-Q3 896.182 1,792.363 O.OOE+OO 1.58E+OO 3.15E+OO 2.2500 2.788E+06 

7F."e-;?5"'5 ._-'2"o,.~49?33"==E..;-Q5:::----.....;8,,96~.718:"2o_--___,I;..c,7"'9?:2~.363 O.OOE+OO 2.23E-G2 4.47E-02 2.7500 2.801E+06 
-;-H';-3;;;; .~~I;c.00994~5:i=E_;:-0'"3----_;;8"'96"'.718;;o2;_--___,I;..c,7"'9",2"".363 O.OOE+OO 1.79E+OO 3.57E-Hl0 3.5000 7.449E+04 
71-;,1,;:29:o-~ .~--,;6,:.6403~;;oE=--~07~-_-_;8",96~.1",8",2~-----:I;..c,7",9",2",.363 O.OOE+OO 5.95E-04 1.19E-03 5.0000 3.165E+04 
Kr-SS 4.1002E-02 896.182 1,792.363 O.OOE+OO 3.67E-Hll 7.35E-Hll 7.0000 3.624E+03 
Np-237 3.1610E-05 896.182 1,792.363 O.OOE+OO 2.63E-G2 5.67E-02 11.0000 4.147E+02 
Pa-231 1.8876E-09 896.182 1,792.363 O.OOE+OO 1.69E_Q6 3.36E-06 
Pb-21 0 8.3640E-l1 896.182 1,792.363 O.OOE+OO 7.51E-oB 1.50E-07 
Pm-147 4.6501E-04 896.182 1,792.363 O.OOE+OO 4.17E-Gl 8.33E-Gl 
Pu-236 1.3645E-Gl 896.182 1,792.363 O.OOE+OO 122E-Hl2 2.45E-Hl2 
Pu-239 6.9502E-04 896.182 1,792.363 O.OOE+OO 6.23E-Gl 1.25E+OO 

-=P~U..;-2;.;407- ~-73',=8=,183::=;E;c-Q4~ .....;8",96".:.:1:;_82o_---1,-!,7~92:,,:~.363 O.OOE+OO 3.42E-Gl 6.64E-Gl 
Pu-241 6.5310E-G2 896.182 1,792.363 O.OOE+OO 5.SSE-Hll 1.17E-Hl2 
Pu-242 3.0911 E_Q6 896.182 1,792.363 O.OOE+OO 2.77E-03 5.54E-G3 
Ra-226 2.3512E-l0 896.182 1,792.363 O.OOE+OO 2.11E-07 4.21E-07 
Ra-228 3.3366E-14 896.182 1,792.363 O.OOE+OO 2.99E-ll 5.98E-l1 

-=R"'U-=-10:,06" -'2.".~44=o90"==E"'-1"'0----_"8,,96~.-"18:"2c__---l"',7~92.363 O.OOE+OO 2.19E-07 4.39E-07 
5e-79 1.2333E-G5 896.182 1,792.363 O.OOE+OO 1.IIE-Q2 221E-02 
Sn-126 1.0194E-G5 896.182 1,792,363 O.OOE+OO 9.14E-03 1.83E-G2 
5r-90 l.3348E+OO 896.182 1,792.363 O.OOE+OO 1.20E+03 2.39E+03 
Tc-99 3.8056E-Q4 896.182 1,792.363 O.OOE+OO 3.41E-Gl 6.82E-Gl 
Th-229 1.7868E-ll 896.182 1,792.363 O.OOE+OO l.60E-oB 3.20E-oB 
Th-230 2.3348E-08 896.182 1,792.363 O.OOE+OO 2.09E-Q5 4.18E-Q5 
.;TO'h-"'2"'32~ 47.~12~88"==E-"'1~4----_"8796~..::I82:"O_----'I'",7~9?:2~.363 O.OOE+OO 3.70E-ll 7.40E-ll
TI-208 4.3190E-oB 896.182 1,792.363 O.OOE+OO 3.87E_Q5 7.74E_Q5 
U-232 1.1707E-G7 896.182 1,792.363 O.OOE+OO l.05E-Q4 2.10E-Q4 Thermal Power 
7U;..:-2:::33~-------_=_7.':'2""177;5"'Eo_-G:::9:----_;8:::96:;:.:.1"'8=_2---_;I:C,7"'9?:2c:.363='----'O?OO=-E=-+OO'=---""6,.4:::::7.;::E;c-06;:::---~71':'.2"'9~E-Q5~-_nNominal Boundin9Heat 
U-234 6.1543E-Q5 896.182 1,792.363 O.OOE+OO 5.52E-G2 1.10E-Gl Output Heat Output 
U-235 -2.8681E_Q6 896.182 0.000 9.80E-G2 9.54E-G2 9.80E-G2 /Watts) /Wattsi 
U-236 1.6701E-Q5 896.182 1,792.363 O.OOE+OO 1.50E-02 2.99E-02 1.B9E+Ol 3.78E+Ol 
U-236 -9.4194E-09 896.182 0.000 1.12E-G3 1.11E-Q3 1.12E-Q3 Total Total 
Y-90 1.3348E+OO 896.182 1,792.363 O.OOE+OO 1.20E+03 2.39E+03 
Other Radionuclides 1.24E+03 2.47E-Hl3 
ID.Temp/ateSdedioaS_ry, 
Template Selection SummarY 

From SFD Used Basis for Paral1tElter Differences: 
Reactor Moderator: BERYLUUM HEAVY WATER This Template was used forthe foDowing reasons: 

Fuel C1ac1d1ng:r--·-"::::N"O;CN"'E;::':::~-+---'=~A'"'LU;:M::;'.'::":..--lThiSluoI matches on all panvnelors e"",pt dadding (none) and modenllor (Heavy Water ~ 
BOl HM Constiluen!S: 002 U oooselVative) 

SOL enrichment 0/0: 93.17486044 40 to 100 

Bumup Summary (MWd)' Basis for bumup used in estimate: 
FromSFD Estimated

Nomln'I:lr- -+ -:c8=:96:::::.1:.:823INOminat bumup assume<! to be 2% of 80L heavy metat mass. 
Bounding: 1.792.363 Bounding bumup assunwd to be twice nominal bumup. 

Checks 
Estimalecl Bumup! 

Bumul> Multi"'ier Given Bumup Eslimalecl EOl HMlGlven EOl HM 
NomIn,I:1 0.04 I 0.981 

Bounding: 0.08 , 
Reactor shutdoYm, core removal. storage, shipping or other date confirming that Irradiation ceased for fuel. 

~otal bumup for all fuel associated with this woft(sheet must be divided by BOl heavy metal mess to get specific bumup values (MWdIMT). 
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I Fuel Radionuclide Inventory Worksheet 

1,J1gdand Template lnfj}nwu!j}!I Estimated 
Fuel Name: TORY·IIC 1Fuel decay start date: 1964 Canister usage: 

SNFID#: 231 Estimates as of: 2010 18"xl0' 
Fuel Units & Doser: 655 - CANISTER OF SCRAP Template: HFBR (Heavy Water, Alum., 40 to 100%" U) 13.10 
Heavy Metal Mass: BOl=59.08kg ; EOl=59.08kg 'Template Bumup(MWd): 164.6 
ROD Storage Site: INEEl Template BOl Heavy Metal Mass (MT): 0.000377
 

Template Decay Time' ~5 years
 

lL Estimates m x. x. b y. y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 9.5869E-l0 1,086.394 2,176.787 O.OOE+OO 1.04E-06 2.09E·06 Avg. MeV
Am-241 1.0109E-Q2 1,086.394 2,176.787 O.OOE+OO 1.10E+Ol 2.20E+Ol 0.0150 1.608E+14 
Am-242m 1.2789E-06 1,086.394 2,176.787 O.OOE+OO 1.39E·03 2.78E-Q3 0.0250 3.304E+13 
Am-243 3.7047E-OS 1,086.394 2,176.787 O.OOE+OO 4.03E-02 8.06E-02 0.0375 2.896E+13 
C-14 2.6416E-08 1,086.394 2,176.787 O.OOE+OO 2.88E-05 5.75E-OS 0.0575 3.115E+13 
CI-36 4.4441E-31 1,086.394 2,176.787 O.OOE+OO 4.64E-28 9.67E·28 0.0850 1.864E+13 
Cm-243 3.9605E-06 1,086.394 2,176.787 O.OOE+OO 4.31E-03 8.62E-03 0.1250 1.257E+13 
Cm-244 2.6227E-03 1,088.394 2,176.787 O.OOE+OO 2.85E+OO 5.71E+OO 0.2250 1.611E+13 
Co-6O 6.7740E-06 1,088.394 2,176.787 O.OOE+OO 7.37E-03 1.47E-02 0.3750 6.991E+12 
Cs-l34 6.8894E-05 1,086.394 2,176.787 O.OOE+OO 7.50E-02 1.50E-Ql 0.5750 1.168E+14 
Cs-l35 4.2564E-06 1,086.394 2,176.787 O.OOE+OO 4.63E-Q3 9.27E-03 0.8500 1.729E+12 
Cs-137 1.4399E+OO 1,088.394 2,176.787 O.OOE+OO 1.57E+03 3.13E+03 1.2500 1.033E+12 
Eu-l54 1.5522E-Q2 1,086.394 2,176.787 O.OOE+OO 1.69E+Ol 3.38E+Ol 1.7500 4.890E+l0 
Eu-155 1.7588E-Q3 1,086.394 2,176.787 O.OOE+OO 1.91E+OO 3.83E+OO 2.2500 3.386E+06 
Fe-55 2.4933E-05 1,086.394 2,176.787 O.OOE+OO 2.71E-02 5.43E-Q2 2.7500 3.402E+06 
H-3 1.9945E·03 1,086.394 2,176.787 O.OOE+OO 2.17E+OO 4.34E+OO 3.5000 9.047E+04 
1-129 6.6403E-07 1,086.394 2,176.787 O.OOE+OO 7.23E-04 1.45E-03 5.0000 3.844E+04 
Kr-85 4.1002E-02 1,086.394 2,176.787 O.OOE+OO 4.46E+Ol 8.93E+Ol 7.0000 4.401E+03 
Np-237 3.1610E-Q5 1,086.394 2,176.787 O.OOE+OO 3.44E-Q2 6.88E-Q2 11.0000 5.036E+02 
Pa-231 1.8876E-09 1,086.394 2,176.787 O.OOE+OO 2.05E-Q6 4.11E-06 
Pb-21 0 8.3840E·ll 1,088.394 2,176.787 O.OOE+OO 9.13E-08 1.83E-07 
Pm-147 4.6501E-Q4 1,086.394 2,176.787 O.OOE+OO 5.06E-Ol 1.01E+OO 
Pu-238 1.3645E-Ql 1,086.394 2,176.787 O.OOE+OO 1.49E+02 2.97E+02 
Pu-239 6.9502E-Q4 1,086.394 2,176.787 O.OOE+OO 7.56E-Ql 1.51E+OO 
Pu-240 3.8183E-Q4 1,086.394 2,176.787 O.OOE+OO 4.16E-Ql 8.31E-Ol 
Pu-241 6.5310E-02 1,088.394 2,176.787 O.OOE+OO 7.11E+Ol 1.42E+02 
Pu-242 3.0911E-Q6 1,086.394 2,176.787 O.OOE+OO 3.36E-03 6.73E-Q3 
Ra-226 2.3512E-l0 1,086.394 2,176.787 O.OOE+OO 2.56E-Q7 5.12E-Q7 
Ra-228 3.3366E-14 1,086.394 2,176.787 O.OOE+OO 3.83E-ll 7.26E-ll 
Ru-l06 2.4490E-l0 1,088.394 2,176.787 O.OOE+OO 2.67E-07 5.33E-07 
5e'79 1.2333E-Q5 1,086.394 2,176.787 O.OOE+OO 1.34E-Q2 2.68E-02 
5n-126 1.0194E-Q5 1,086.394 2,176.787 O.OOE+OO l.l1E-02 2.22E-Q2 
5r-90 1.3348E+OO 1,086.394 2,176.787 O.OOE+OO l.4SE+03 2.91E+03 
Tc-99 3.8056E-04 1,086.394 2,176.787 O.OOE+OO 4.14E-Ol 8.28E-Ol 
Th-229 1.7868E-ll 1,086.394 2,176.787 O.OOE+OO l.94E-08 3.89E-08 
Th-230 2.3348E-Q8 1,086.394 2,176.787 O.OOE+OO 2.54E-Q5 5.08E-QS 
Th-232 4.1288E-14 1,086.394 2,176.787 O.OOE+OO 4.49E-ll 8.99E-l1 
T1-208 4.3190E-08 1,086.394 2,176.787 O.OOE+OO 4.70E-OS 9.40E-05 
U-232 1.1707E-Q7 1,086.394 2,176.787 O.OOE+OO 1.27E-04 2.55E-Q4 Thermal Power 
U-233 7.217SE-Q9 1,086.394 2,176.787 O.OOE+OO 7.86E-06 1.57E-Q5 Nominal Heat Bounding 
U-234 6.1543E-Q5 1,086.394 2,176.787 O.OOE+OO 6.70E-Q2 1.34E-Ql Output Heat Output 
U-235 -2.8681 E-06 1,086.394 0.000 1.19E-Ql 1.16E-Ql 1.19E-Ol /Wattsl /Wallsl 
U-236 1.6701E-OS 1,086.394 2,176.787 O.OOE+OO 1.82E-02 3.64E-Q2 2.30E+Ol 4.59E+01 
U-238 -9.4194E-Q9 1,086.394 0.000 1.36E-03 1.35E-Q3 1.36E-Q3 Total Total 
Y-90 1.3348E+OO 1,086.394 2,176.787 O.OOE+OO 1.45E+03 2.91E+03 
Other Radionuclides l.50E+03 3.00E+03 
'm,1'emplawSeledlOIl ~l"Y,B .Itd()~ 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences:
 
Reactor Moderator: BERYlliUM HEAVY WATER This Template was used for the following reasons:
 

Fuel Cladding: NONE ALUM This fuel matches on all parameters except dadding (none) and moderator (Heavy Water is
 

BOl HM Cons1lluents: U02 U conservative)
 
SOL Enrichment 0/.: 93.14703925 40 to 100 

Bumup Summary (MWd) Basis for burnuD used in estimate: 
FromSFD Estimated 

Nominal: 1.088.394 Nominal bumup assumed 10 be 20k of SOl healtf metal mass. 
Boundlng:1 I 2,176.787 Bounding bumup assumed to be I'Mce nominal bumup. 

Checks 

Estimated Bumupl 
Bumup Multiplier Given Bumup Estimated EOl HMlGiven EOl HM 

Nominal: 0.04 I 0.981 
Bounding:1 0.08 ,

Reactor shutdown, core removal, storage, stllPPlng or other date conflRmng that Irradiation ceased for fuel.
 

~otal bumup for all fuel associated 'Nilh this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd'MT).
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Fuel Radionuclide Inventory Worksheet 

I. Fud and TelQplate blf.lI1QlItion Estimated 
Fuel Name: TREAT DRIVER , Fuel decay start date: 1994 Canister usage: 

SNFID#: ~12 Estimates as of: 2010 18"x15' 
Fuel Units & Oeser: 3H1 - ASSEMBLY Template: N-Reactor (Graphite, Zire, 0 to 5~o. U) 14.48 
_vy Metal Mass: BOl=15.64k9 ; EOl=15.25k9 'Template Bumup(MWd): 69600 
ROD Storage Site: INEEL Template BOL Heavy Metal Mass (MT): 11.6 

Template Deeay Time' 15 years 
U. Estimates m x" b y" Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Burnup (MWlil)' (Ci) Inventories(Ci) Inventories(Ci) Group {bounding) 
Ac-227 O.OOOOE+OO 412.488 824.976 O.OOE+OO O.OOE+OO O.OOE+OO Avg. MeV 
';Ac:m::'-;:'24';:1;-------.-"'7c;.2;;;3:;-1;;:3E~-';;0:;:;2-----4;-;1;::2c-.488~----"'8"'24-0'.976- --~0.OOE:-'+OO-;;;;----;;'2.'9~;;'8E~_Kl~1e------c5".;'097:;;E=-_Kl~1--j~--'c;O:';.0"'1:;5O;:-c--------;:5-;.4::c oc 19"'EO'+'013
Am-242m 6.2011E-Q5 412.488 824.976 O.oOE+OO 2.56E-02 5.12E-02 0.0250 1.112E+13 
Am-243 4.6336E-05 412.488 824.976 O.OOE+OO 1.91E-Q2 3.82E-02 0.0375 1.037E+13 
-';C"'-:;-14~0--..----------=9.-;:2-O:17=:0:;;E=--=:05::-------'4"'1=:2'-:.4"'88::------7 "'47'.9"'70 82 '6 0.00:OE+oo~:----c3==-.80='E=--=:02::----C::7;c.SO~ECC-Q:;;2:--jIf-~0.705=7==5----1:-'."'11:~3"'E+-'-1~3

CI-36 O.OOOOE+OO 412.488 824.976 O.OOE+OO O.OOE+OO O.OOE+OO 0.0650 6.209E+12 
-oC"=m:=-=:24-;;3~--------0;c.=:OOOO~C::E:-'+oo-;;;;------c4:-01"'2".488~----=:82"'4'·.9=76--MOC::E:":+OO-;;;;--~-0;c."'OO:CE~+oo~:----c0"'.OO~E=-+oo~--j~--:0:".1;-:2~5O':-----:4'::.2:041o;E"'+-:'12::-

Cm-244 7.4511 E-04 412.488 824.976 0.602:E,,+oo~ ::;.3=,;.0~7~E-o-0c;1 6~.;~15~E~-Q~1__+_-:0c;.22~5Oo--- ---:;5"'.3o::37;;;E:'+:c12~ 
Co-SO 3.4842E-04 412.488 824.976 O.OOE+OO 1.44E-01 2.87E-Ol 0.3750 2.302E+12 
Cs-l34 1.0795E-03 412.488 824.976 E:O-Q-=:':-1--j~--:0:".5:::7::5O:----=4:':.9~18?E"'+":'13'"O.00~E"+OO~----:'4".4~5:OE-:-Oc;l----8"'."'9"'1

Cs-l35 1.0066E-Q5 412.488 824.976 O.OOE_KlO 4.15E-03 8.30E-Q3 0.8500 6.745E+ll 
CS-137 1.S092E+OO 412.488 824.976 0.OO:o:E~+OO:;;;;.__~6~.64~-i'E..:.-Kl;;:2~__-c1;c:.33~E:-,-Kli<3;-_U_-clC".2;;:5OO:;;;- 4;c·505SE",+c:1.;;.1 
Eu-l54 1.8822E-02 412.488 824.976 O.OOE+OO 7.76E+OO 1.55E_Kl1 1.7500 1.865E+l0 
Eu-155 1.7672E-03 412.488 824.976 O.OOE+OO 7.29E-01 l.48E+OO 2.2500 1.425E+06 
Fe-55 9.0172E-05 412.488 824.976 O.OOE+OO 3.72E-02 7.44E-02 2.7500 5.124E+04 
H-3 4.3506E-03 412.488 824.976 O.OOE+OO 1.79E+OO 3.59E+OO 3.5000 2.404E+04 
1-129 8.6006E-07 412.488 824.976 0.OOE~+OO.~__--;3:;c.;-55E-04 7.10E-04 75..ooooooooo--------:;8"'.6.:o35;-;E:'+~03 
Kr-SS 6.1652E-Q2 412.488 824.976 O.OOE+OO 2.54E_Kl1 5.09E_Kl1 9.831E+02 
Np-237 7.7672E-Q6 412.488 824.976 O.OOE+OO 3.20E-03 6.41E-03 11.0000 1.123E+02 
Pa-231 O.OOOOE+OO 412.488 824.976 O.OOE+OO O.OOE+OO O.OOE+OO 
Pb-21 0 O.OOOOE+OO 412.488 824.976 O.OOE+OO O.OOE+OO O.ooE+OO 
Prn-147 1.8175E-Q2 412.488 824.976 O.OOE+OO 7.50E+OO 1.50E_Kl1 
Pu-238 2.2170E-Q2 412.488 824.976 O.OOE+OO 9. 14E+OO 1.83E_Kl1 
Pu-239 2.8836E-Q2 412.488 824.976 O.OOE+OO 1.19E_Kl1 2.38E_Kl1 
Pu-240 2.2830E-Q2 412.488 824.976 O.OOE+OO 9.42E+OO 1.88E_Kl1 

-;P..::uc-;-2'-'4-=-1 1...~136=2'=E"'+OOc=- _____'4c:_172."'488""_---___,o,8,o,24...9~76 O.OOE+OO 4.69E_Kl2 9.37E_Kl2 
Pu-242 1.4526E-Q5 412.488 824.976 O.OOE+OO 5.99E-03 1.20E-02 
Re-226 O.OOOOE+OO 412.488 824.976 O.OOE+OO O.OOE+OO O.OOE+OO 
Ra-228 O.OOOOE+OO 412.488 824.976 O.OOE+OO O.OOE+OO O.OOE+OO 
Ru-106 4.2672E-Q6 412.488 824.976 O.OOE+OO 1.76E-03 3.52E-03 
5e-79 1.0901E-Q5 412.488 824.976 O.OOE+OO 4.50E-03 8.99E-03 
5n-126 O.OOOOE+OO 412.488 824.976 O.OOE+OO O.OOE+OO O.ooE+OO 
5r-90 1.1546E+OO 412.488 824.976 O.OOE+OO 4.76E_Kl2 9.53E_Kl2 
Tc-99 3.6494E-Q4 412.488 824.976 O.OOE+OO 1.51E-Q1 3.01E-Q1 
Th-229 O.OOOOE+OO 412.488 824.976 O.OOE+OO O.OOE+OO O.ooE+OO 
Th-230 O.OOOOE+OO 412.488 824.976 O.OOE+OO O.ooE+OO O.ooE+OO 
Th-232 O.OOOOE+OO 412.488 824.976 O.ooE+OO O.ooE+OO O.OOE+OO 
T1-208 O.OOOOE+OO 412.488 824.976 O.OOE+OO O.OOE+OO O.OOE+OO 
U-232 O.OOOOE+OO 412.488 824.976 O.OOE+OO O.OOE+OO O.OOE+OO Thermal Power 
-;U7--;o233~--_------0=:."'OOOO~"E='+OO-;:;=.--- _c4"'1_;:2:..;.488=----~82=_47'.;o97::;6:-__-:0"'.00~E='+OO_;;;;_--_"'O.'::OO~E+OO~e---_--0;c."'OO;.oE~+OO~-_jINominal_ Heat Bounding
U-234 6.3994E-Q5 412.488 824.976 O.OOE+OO 2.64E-Q2 5.28E-Q2 Output Heat Output 
U-235 -1.2944E-Q6 412.488 0.000 3.13E-Q2 3.07E-Q2 3.13E-Q2 /Wattsl /Wattsl 
U-236 1.1932E-Q5 412.488 824.976 O.OOE+OO 4.92E-03 9.84E-Q3 8.49E+OO 1.70E+01 
U-238 -3.0619E-Q7 412.488 0.000 3.94E-Q4 2.68E-Q4 3.94E-04 Total Total 
Y-90 1.1550E+OO 412.488 824.976 O.OOE+OO 4.76E_Kl2 9.53E_Kl2 
Other Redionuclides 6.36E_Kl2 1.27E-Kl3 
m. TenI1llate Seledion Summary, S.... andChed<s 
Template Selection Summary 

From SFD lIHd Basis for Parameter Differences:
Reactor Modenrtor:f- G=R=A=Pc:H:oIT=E__+-_--=G"RA:::P,:.H"'IT:=E'--_-IThis Template was used for the following reasons: 

Fuel Cladding: ZiRC-3 ZIRC Th~ fuel matches on all pmametors except enrichment. 

BO~O~==~~f-----:~::=O-;:.~'--~~+----:Oc'~~5---1 

BumupSumma~(MWdt Basis for bumup used in estimate: 
From SFD Estimated 

Nomlnal:1 30.1851 412.488 Nominal bumup calcu1a1od from the heavy metal mass destroyed. 
Boundlng:1 I 824.976 Bounding bumup assumed to be twice nominal bumup. 

Checks 
Estimated Bumupl 

Bumup Multiplier Given Bumup IEslimated EOL HMlGiven EOL HM
 
Nominal: 4.40
 13.67 I 1.011
 

Bounding: 8.79
 ,
Reactor shutdown, core removal, storage, shiPPing or other date conllmllng thai madiatlon ceased for fuel. 

~otal bumup for all fuel assoclated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWd'MT). 

I 
I 

I
I 
I 
I 
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I
I
I
 
I
 
I
I
 
I
 

DOEl5NF/REP-078 December 2003 
Revision 1 Page C-402 

I
 
I
 



Fuel Radionuclide Inventory Worksheet 
I. FOld _lid Template Wonnati<11l Estimated 

Fuel Name: TRIGA FFCR (AFRRI) 'Fuel decay start date: 2019 Canister usage: 
SNFID#: 969 Estimates as of: 2010 18"x10' 

Fuel Units & Oeser: 3 - ElEMENT Template: TRIGA-SS (LW/u-Zrx, SST, 10 to ~o, U) 0.04 
_vy Metal Mas.: BOl= ; EOl=.26kg "Templala Bumup(MWd): 6.65 
ROD Storage Site: INEEl Templata BOl _vy Metal Ma.s (MT): 0.000195 

Template Decay Time" 5 years 
ll. Estimale$ m x. x. b Y. Y. Gamma Sources

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 8.5173E-10 9.201 18.402 O.ooE+OO 7.84E-09 1.57E-09 Avg.MeV 
Am-241 1.8331E-03 9.201 18.402 O.ooE+OO 1.69E-02 3.37E-02 0.0150 2.974E+12 
Am-242m 1.4129E-06 9201 18.402 O.ooE+OO 1.3OE-05 2.60E-05 0.0250 6.545E+11 
Am-243 1.4n4E-07 9.201 18.402 O.ooE+OO 1.36E-06 2.72E-06 0.0375 5.573E+l1 
C-14 1.2871E-04 9.201 18.402 O.ooE+OO 1.18E-03 2.37E-03 0.0575 5.721E+l1 
CI-36 2.8120E-06 9.201 18.402 O.ooE+OO 2.59E-05 5.17E-05 0.0850 3.544E+11 
Cni-243 1.794OE-07 9.201 18.402 O.ooE+OO 1.65E-06 3.3OE-06 0.1250 2.573E+11 
Cm-244 1.6962E-06 9.201 18.402 O.ooE+OO 1.56E-05 3.12E-05 0.2250 3.006E+11 
Co-50 1.2839E+OO 9.201 18.402 O.ooE+OO 1.18E+Ol 2.36E+Ol 0.3750 1.526E+l1 
Cs-l34 9.0541E-02 9.201 18.402 O.ooE+OO 8.33E-01 1.67E+OO 0.5750 2.028E+12 
Cs-135 3.2195E-05 9.201 18.402 O.ooE+OO 2.96E-04 5.92E-04 0.8500 8.704E+10 
Cs-137 2.7564E+OO 9.201 18.402 O.ooE+OO 2.54E+Ol 5.07E+Ol 1.2500 1.768E+12 
Eu-l54 1.5368E-02 9.201 18.402 O.ooE+OO 1.41E-Ol 2.83E-ol 1.7500 1.179E+09 
Eu-155 2.9293E-02 9.201 18.402 O.ooE+OO 2.70E-Ol 5.39E-ol 2.2500 1.900E+09 
Fe-55 7.7158E-Ol 9.201 18.402 O.ooE+OO 7.10E+OO 1.42E+Ol 2.7500 1.507E+07 
H-3 1.1111E-02 9.201 18.402 O.ooE+OO 1.02E-Ol 2.04E-Ol 3.5000 1.755E+06 
1-129 7.3684E-07 9.201 18.402 O.ooE+OO 6.78E-06 1.36E-05 5.0000 9.810E+00 
Kr-85 2.5263E-Ol 9.201 18.402 O.ooE+OO 2.32E+OO 4.65E+OO 7.0000 1.111E+00 
Np-237 1.2427E-06 9.201 18.402 O.ooE+OO 1.14E-05 2.29E-05 11.0000 1.265E-Ol 
Pa-231 3.8511E-09 9.201 18.402 O.ooE+OO 3.54E-08 7.09E-08 
Pb-210 7.3660E-15 9.201 18.402 O.ooE+OO 6.60E-14 1.36E-13 
Pm-147 2.1023E+OO 9.201 18.402 O.ooE+OO 1.93E+Ol 3.87E+Ol 
Pu-238 1.0383E-03 9.201 18.402 O.ooE+OO 9.55E-03 1.91E-02 
Pu-239 5.5293E-03 9.201 18.402 O.ooE+OO 5.09E-02 1.02E-ol 
Pu-24O 2.1278E-03 9.201 18.402 O.ooE+OO 1.96E-02 3.92E-02 
Pu-241 1.0195E-Ol 9.201 18.402 O.ooE+OO 9.38E-Ol 1.88E+OO 
Pu-242 2.3128E-07 9.201 18.402 O.ooE+OO 2.13E-06 4.26E-06 
Ra-226 5.2782E-14 9.201 18.402 O.ooE+OO 4.88E-13 9.71E-13 
Ra-228 1.9338E-l0 9.201 18.402 O.ooE+OO 1.78E-09 3.56E-09 
Ru-l06 9.1684E-02 9.201 18.402 O.ooE+OO 8.44E-ol 1.69E+OO 
Se-79 1.3018E-05 9.201 18.402 O.ooE+OO 1.20E-04 2.4OE-04 
Sn-126 1.2167E-05 9.201 18.402 O.ooE+OO 1.12E-04 2.24E-04 
Sr-90 2.6045E+OO 9.201 18.402 O.OOE+OO 2.4OE+Ol 4.79E+Ol 
Tc-99 4.4241E-04 9.201 18.402 O.ooE+OO 4.07E-03 8.14E-03 
Th-229 1.3713E-l0 9.201 18.402 O.ooE+OO 1.26E-09 2.52E-09 
Th-23O 1.6090E-l1 9.201 18.402 O.ooE+OO 1.66E-l0 3.33E-l0 
Th-232 2.5278E-l0 9.201 18.402 O.ooE+OO 2.33E-09 4.65E-09 
T1-208 1.6947E-08 9.201 18.402 O.ooE+OO 1.56E-07 3.12E-07 
U-232 4.8737E-08 9.201 18.402 O.ooE+OO 4.48E-07 8.97E-07 Thermal Power 
U-233 1.2203E-07 9.201 18.402 O.ooE+OO 1.12E-06 2.25E-06 Nominal Heat Bounding 
U-234 1.5925E-07 9.201 18.402 O.ooE+OO 1.47E-06 2.93E-06 Output HeatOulput 
U-235 -2.6194E-06 9.201 0.000 1.17E-04 9.25E-05 1.17E-04 (Watts) (Wattsi 
U-236 1.2693E-05 9.201 18.402 O.ooE+OO 1.17E-04 2.34E-04 5.35E-lll 1.07E+OO 
U-238 -3.6331 E-08 9.201 0.000 7.25E-05 7.22E-05 7.25E-05 Total Total 
Y-90 2.6060E+OO 9.201 18.402 O.ooE+OO 2.4OE+Ol 4.60E+Ol 
Other Radionuelides 3.32E+Ol 6.63E+Ol 
m.l'emnlate $dedion ~ry.$1\l'IttI IlItdChed<s 
Template Selection SummarY 

FromSFD USed Basis lor Parameter Differences: 
Reactor Moderator: LW AND U ZIRC HYDRIDE lW AND U ZIRC HYDRIDE This Template was used lorthe following reasons: 

Fuel Cladding: SST (304) SST This fuel matches on all parameters except enrichment (unknown) 
BOl HM Constituents: U-ZrHX U 

BOL Enrichment 0/0: 10to20 

Bumup Summary (MWd)" Basis lor bumup used in estimate: 
FromSFD Estimated 

Nomlnal:r 9.201 Nominal bumup taken from 8FO and converted to MWd using BOl=.27OkQ 
Boundlng:1 I 18.402 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimatad Bumupl 
BumuD Multiplier Given Bumup Estimated EOl HMlGlven EOl HM 

Nominal: 1.00 I 1.001 
Bounding: 2.00 ,

Reactor shutdo'M'l, core removal, storage, shlppmg or other date conflmllng thatllTadlation ceased for fuel.
 

2Total bumup for all fuel associated with this 'NOrksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdfMT).
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Fuel Radionuclide Inventory Worksheet 
1. Fuel and Template W_tioo Estimated
 

Fuel Name: TAIGA FFCR (UG-IRVINE) 'Fue'l decay start date: 2035 Canister usage:
 
SNF 10 'I: 1052 Estimates as of: 2010 18"xl0'
 

Fuel Units & llesc1: 1 .. ELEMENT Template: TRIGA-55 (LW/u·Zrx. SST. 10 to 20%. U) 0.01 
_vy Metal Maso: BOl=.I8kg ; EOl=.18kg 'Template Sumup(MWd): 6.65 
ROD Storage Silo: INEEL Template SOL Heavy Metal Mass (MT): 0.000195 

....emplate Decay Time" 5 years 
D.EsWnates m x. Xb b Y. Yb Gamma Sources
 

Photon Total
 
CilMWd From Nominal Bounding FUGI Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec
 

Radianuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding)
 

Ae-227 8.5173E-l0 1.786 3.573 O.ooE+OO 1.52E-09 3.04E-09 Avg.MaV
 --
Am-241 1.8331E-Q3 1.786 3.573 O.ooE+OO 3.27E-03 6.55E-Q3 0.0150 5.775E+l1
 

Am-242m 1,4129E-Q6 1.786 3.573 O.OOE+OO 2.52E-Q6 5.OSE-Q6 0.0250 1.271E+l1
 

Am-243 1,4774E·07 1.786 3.573 O.ooE+OO 2.64E-Q7 5.28E-Q7 0.0375 1.082E+l1
 

C-14 1.2871E-Q4 1.786 3.573 O.OOE+OO 2.30E-Q4 4.60E-Q4 0.0575 1.111E+l1
 

CI-36 2.8120E-OS 1.786 3.573 O.ooE+OO 5.02E-OS I.ODE-05 0.0850 6.881E+l0
 

Cm-243 1.7940E-07 1.786 3.573 O.ooE+OO 3.20E-07 6,41E-07 0.1250 4.997E+I0
 

Cm-244 1.6OO2E-OS 1.786 3.573 0.001::+00 3.03E-OS 6.OSE-OS 0.2250 5.837E+l0
 

Co-6O 1.2839E+OO 1.786 3.573 O.ooE+OO 2.29E+OO 4.59E+OO 0.3750 2.962E+l0
 

Cs-l34 9.0541E-Q2 1.786 3.573 O.ooE+OO 1.62E-Ol 3.23E-Ol 0.5750 3.938E+l1
 

Cs-135 3.2195E-Q5 1.786 3.573 O.ooE+OO 5.75E·OS 1.15E-Q4 0.8500 1.690E+l0
 

Cs-137 2.7564E+OO 1.786 3.573 O.ooE+OO 4.92E+OO 9.85E+OO 1.2500 3.432E+l1
 
Eu-l54 I.S368E-Q2 1.786 3.573 O.ooE+OO 2.75E-Q2 5,49E-02 1.7500 2.288E+08
 

Eu-1SS 2.9293E-02 1.786 3.573 O.ooE+OO 5.23E-02 I.OSE-Ol 2.2500 3.688E+08
 

Fe-55 7.7158E-Ol 1.786 3.573 O.ooE+OO 1.36E+OO 2.76E+OO 2.7500 2.926E+06
 

H-3 1.1111E-Q2 1.786 3.573 O.ooE+OO 1.98E-02 3.97E-Q2 3.5000 3.407E+05
 

1·129 7.3684E-Q7 1.786 3.573 O.ooE+OO 1.32E-OS 2.83E-Q6 5.ססOO 1.986E+OO
 

Kr-85 2.5283E-Ol 1.786 3.573 O.ooE+OO 4.51E-Ol 9.03E-Ql 7.ססOO 2.250E-Ol
 
Np-237 1.2427E-Q6 1.786 3.S73 O.OOE+OO 2.22E-Q6 4.44E-Q6 11.ססOO 2.564E·02
 

Pa-231 3.8511E-Q9 1.786 3.573 O.ooE+OO 6.88E-Q9 1.38E-oB 
Pb-210 7.3860E-15 1.786 3.573 O.ooE+OO 1.32E-14 2.64E-14 
Pm-147 2.1023E+OO 1.786 3.S73 O.ooE+OO 3.76E+OO 7.51E+OO 
Pu-238 1.0383E-D3 1.786 3.573 O.ooE+OO 1.85E-Q3 3.71E-Q3 
Pu-239 5.5293E-Q3 1.786 3.573 O.ooE+OO 9.88E-Q3 1.98E-Q2 
Pu-240 2.1278E-D3 1.786 3.573 O.ooE+OO 3.80E-Q3 7.60E-D3 
Pu-241 1.0195E-Ql 1.786 3.S73 O.ooE+OO 1.82E-Ql 3.64E-Ol 
Pu-242 2.3128E-07 1.786 3.573 O.ooE+OO 4.13E-Q7 8.26E-Q7 
Ra-226 S.2782E-14 1.786 3.573 O.ooE+OO 9.43E-14 1.89E-13 
Ra·228 1.9336E·l0 1.786 3.573 O.ooE+OO 3.45E-l0 6.91E-l0 
Ru-1OS 9.1684E-Q2 1.786 3.573 O.ooE+OO 1.64E-Ol 3.28E-Ol 
Se-79 1.3018E-D5 1.786 3.573 O.ooE+OO 2.33E-OS 4.65E-QS 
Sn-126 1.2167E-DS 1.786 3.573 O.ooE+OO 2.17E-OS 4.35E-DS 
Sr·90 2.6045E+OO 1.786 3.573 O.ooE+OO 4.65E+OO 9.31E+OO 
Te-99 4.4241E-Q4 1.786 3.573 O.ooE+OO 7.90E-Q4 1.58E-D3 
Th-229 1.3713E-l0 1.786 3.573 O.ooE+OO 2.45E-l0 4.90E-l0 
Th-230 1.8090E-ll 1.786 3.573 O.ooE+OO 3.23E-l1 6.46E-ll 
Th-232 2.5278E·l0 1.786 3.573 O.ooE+OO 4.52E·l0 9.03E-l0 
TI-208 1.6947E-oB 1.786 3.573 O.ooE+OO 3.03E-oB 6.OSE-oB 
U-232 4.8737E-oB 1.786 3.573 O.ooE+OO 8.71E-oB 1.74E-Q7 Thermal Power 
U-233 1.2203E-Q7 1.786 3.573 O.ooE+OO 2.18E-07 4.36E-D7 Nominal Heat Bounding 
U-234 1.5925E-Q7 1.786 3.573 O.ooE+OO 2.84E-07 5.69E-Q7 Output Heat Output 
U-235 -2.6194E-Q6 1.786 0.000 7.92E-DS 7.45E-Q5 7.92E-DS /Watts} /Watts} 
U-236 1.2693E-D5 1.786 3.573 O.ooE+OO 2.27E·OS 4.54E-D5 1.04E.Ql 2.08E-Gl 
U-238 -3.8331 E-oB 1.786 0.000 4.93E-QS 4.92E-OS 4.93E-D5 Total Total 
Y-90 2.6060E+OO 1.786 3.573 O.ooE+OO 4.66E+OO 9.31E+OO 
Other Radionuelides 6.44E+OO 1.29E+Ol 

IlLTemolate seJeeli(>n 8unImat'v. ..lllIdCJt«b 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: LW AND U ZIRC HYDRIDE LW AND UZIRC HYDRIDE

Fuel Cladding: SST (304) SST
 
SOL HM Constltuenln:
 U-ZrHX U 

BOL Enrichment %: 19.99996708 10t02O 

Bumup Summary (MWd)' Basis for burr.up used in estimate: 
FromSFD I Estimated 

Nomln":1 1.7861 Nominal bumup taken direc:tly from SFD (converted to MWd). 
Bounding:1 I 3.573 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Sumup MuItiDlIer Given BumUD EstimalBd EOL HMlGlven EOL HM 

Nomind: 0.29 0.00 I 0.991 
Bounding: 0.57 ,

Reactor shutdown, core removal, storage, shipping or other date conflnnlng that Irradiation ceased for fuel.
 

~otal bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdIMT).
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Fuel Radionuclide Inventory Worksheet 
I. Fvd a.... Template W ........t1Q.. Estimated 

Fuel Name: TRIGA FFCR (UG-IRVINE) l Fuei decay start date: 2035 Canister usage: 
SNF 10 #: 1050 Estimates as of: 2010 18"xl0' 

Fuel Units & Oeser: 2 - ELEMENT Template: TRIGA-SS (LWIU-Zrx, SST, 10 10 2~o. U) 0.02 
Heavy Metal Mass: BOl=.38k9 ; EOl=.38k9 'Temptate Bumup(MWd): 6.65 
ROO Storage Site: INEEl Template BOlHeavy Metal Mass (MT): 0.000195 

Template Deeay Time' 5 years 
n.Estimatell m x. x. b y. y. Gamma Sources 

Photon Total 
CUMWdFrom Nominal Bounding Fuel Initial ActiVity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Invento'ies(Ci) Inventories(Ci) Group (bounding) 
Ae-227 8.5173E-l0 3.735 7.469 O.ooE+OO 3.18E-09 6.36E-09 Avg. MeV 
Am-241 1.8331E-03 3.735 7.469 O.ooE+OO 6.85E-03 1.37E-Q2 0.0150 1.207E+12 
Am-242m 1.4129E-OG 3.735 7.469 O.ooE+OO 5.28E-Q6 1.OGE-OS 0.0250 2.656E+l1 
Am-243 1.4774E-07 3.735 7.469 O.ooE+OO 5.52E-07 1.10E-OG 0.0375 2.262E+l1 
C-14 1.2871E-04 3.735 7.469 O.ooE+OO 4.81E-04 9.61E-04 0.0575 2.322E+ll 
CI-36 2.8120E-OG 3.735 7.469 O.ooE+OO 1.05E-05 2.10E-05 0.0850 1.438E+11 
Cm-243 1.7940E-07 3.735 7.469 O.ooE+OO 6.70E-07 1.34E-OG 0.1250 1.045E+11 
Cm-244 1.6962E-OG 3.735 7.469 O.ooE+OO 6.33E-OG 1.27E-05 0.2250 1.220E+11 
CO-GO 1.2839E+OO 3.735 7.469 O.ooE+OO 4.79E+OO 9.59E+OO 0.3750 6.192E+l0 
Cs-l34 9.OS41E-Q2 3.735 7.469 O.ooE+OO 3.38E-Ol 6.76E-Ol 0.5750 8.233E+l1 
Cs-135 3.2195E-Q5 3.735 7.469 O.ooE+OO 1.20E-04 2.40E-Q4 0.8500 3.533E+10 
Cs-137 2.7564E+OO 3.735 7.469 O.ooE+OO 1.03E+Ol 2.OGE+Ol 1.2500 7.175E+l1 
Eu-l54 1.5368E-02 3.735 7.469 O.ooE+OO 5.74E-02 1.15E-Ol 1.7500 4.784E+oa 
EU-155 2.9293E-02 3.735 7.469 O.ooE+OO 1.09E-Ol 2.19E-Ol 2.2500 7.710E+08 
Fe-55 7.7158E-Ql 3.735 7.469 O.ooE+OO 2.88E+OO 5.76E+OO 2.7500 6.118E+06 
H-3 1.1111E-02 3.735 7.469 O.ooE+OO 4.15E-02 8.30E-02 3.5000 7.122E+05 
1-129 7.3684E-07 3.735 7.469 O.ooE+OO 2.75E-Q6 5.50E-OG 5.0000 4. 152E+OO 
Kr-85 2.5283E-Ol 3.735 7.469 O.ooE+OO 9.43E-Ol 1.89E+OO 7.0000 4.704E·Ol 
Np-237 1.2427E-OG 3.735 7.469 O.ooE+OO 4.64E-OG 9.28E-OG 11.0000 5.361E-02 
Pa-231 3.8511E-Q9 3.735 7.469 O.ooE+OO 1.44E-08 2.88E-Q8 
Pb-210 7.3880E-15 3.735 7.469 O.ooE+OO 2.76E-14 5.52E-14 
Pm-147 2.1023E+OO 3.735 7.469 O.ooE+OO 7.85E+OO 1.57E+Ol 
Pu-238 1.0383E-03 3.735 7.469 O.ooE+OO 3.88E-Q3 7.76E-03 
PU-239 5.5293E-03 3.735 7.469 O.ooE+OO 2.07E-02 4.13E-Q2 
Pu-240 2.1278E-Q3 3.735 7.469 O.ooE+OO 7.95E-03 1.59E-Q2 
Pu-241 1.0195E-Ql 3.735 7.469 O.ooE+OO 3.81E-Ol 7.62E-Ql 
Pu-242 2.3128E-Q7 3.735 7.469 O.ooE+OO 8.64E-Q7 1.73E-OG 
Ra-226 5.2782E-14 3.735 7.469 O.ooE+OO 1.97E-13 3.94E-13 
Ra-228 1.933BE-l0 3.735 7.469 O.ooE+OO 7.22E-l0 1.44E-Q9 
Ru-1OG 9.1684E-Q2 3.735 7.469 O.ooE+OO 3.42E-Ol 6.85E-Ql 
5e-79 1.3018E-Q5 3.735 7.469 O.ooE+OO 4.86E-OS 9.72E-Q5 
5n-126 1.2167E-Q5 3.735 7.469 O.ooE+OO 4.54E-OS 9.09E-05 
5r-90 2.6045E+OO 3.735 7.469 O.OOE+OO 9.73E+OO 1.95E+Ol 
Tc-99 4.4241E-Q4 3.735 7.469 O.ooE+OO 1.65E-03 3.30E-03 
Th-229 1.3713E-l0 3.735 7.469 O.OOE+OO 5.12E-l0 1.02E-Q9 
Th-230 1.8090E-ll 3.735 7.469 O.OOE+OO 6.76E-ll 1.35E-l0 
Th-232 2.5278E-l0 3.735 7.469 O.ooE+OO 9.44E-l0 1.89E-09 
TI-208 1.6947E-08 3.735 7.469 O.ooE+OO 6.33E-Q8 1.27E·07 
U-232 4.8737E-Q8 3.735 7.469 O.ooE+OO 1.82E-07 3.64E-Q7 Thermal Power 
U-233 1.2203E-Q7 3.735 7.469 O.OOE+OO 4.56E-Q7 9.11E-Q7 Nominal Heat Bounding 
U-234 1.5925E-Q7 3.735 7.469 O.OOE+OO 5.95E-Q7 1.19E-Q6 Output Heat Output 
U-235 -2.6194E-Q6 3.735 0.000 1.66E-04 1.56E-Q4 1.66E-Q4 (Wattsl /Watts) 
U-236 1.2693E-Q5 3.735 7.469 O.OOE+OO 4.74E-OS 9.46E-OS 2.17E-ol 4.35E-ol 
U·238 ·3.8331 E-Q8 3.735 0.000 1.03E-Q4 1.03E-Q4 1.03E-Q4 Total Total 
V-90 2.6060E+OO 3.735 7.469 O.OOE+OO 9.73E+OO 1.95E+Ol 
Other Radianuelides 1.35E+Ol 2.69E+Ol 
:In. Teng)Qte ~ SQmmaIY,1J ......<i... 
Temolate selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding: SST (304) SST
 
BOl HM Constituents: U-ZrHX
 U
 

BOl Enrichment %: 20.00002088
 101020 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD EstImated 

Nominal: 3.735 2.864 Nominal bumup taken direcUy from SFD (converted to MWd). 
Bounding:1 I 7.469 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl
Bumup Multiplier Given Bumup Estimated EOl HMlGlven EOl HM 

Nominal: 0.29 o.n I 1.001 
Boundlng:1 0.57 ,

Reactor shutdown, core removal, stomge, shipping or other date conflnnlOg that Irradiation ceased for fuel.
 

2Total bumup for all fuel associated with this wol'Ksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd'MT).
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Fuel Radionuclide Inventory Worksheet 

1. Fuel and Template lnfoi'll18tioD Estimated
 
Fuel Namo: TAIGA STD (HANFORD) , Fuel decay start date: 1989 Canister usage:
 

SNF ID (I: 316 Estimates as of: 2010 18"x10'
 
Fuel Units & Oeser: 33 - ELEMENT Templste: TRIGA-SS (lW/U-Zrx, SST, 101020%, U) 0,30
 
Heavy Metal Mas.: B0l=6.34kg ; EOl.=6.32k9 'Template Bumup(MWd): 6.65
 
ROD Siorage Silo: HANFORD Template BOl Hoavy Metal Mass (MT): 0.000195
 

Template Decay Time' 20 years
 
n. Estimates m x" x. b y" y.
 Gamma Sources
 

Pholon Total
 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonslsec
 

Radionuclide Template Fuel Bumup (MWd)' Burnup (MWcI)' (Ci) Inventories(Ci) Inventories(Ci)
 Group (bounding) 
Ac-227 2,6436E-Q9 30,875 61.751 O,ooE-tOO 8.16E-OB 1.63E-07 Avg,MeV 
Am-241 3.1429E-Q3 30.875 61,751 O,ooE-tOO 9.70E-Q2 l.94E-Ol 0.0150 6.188E+12 
Am-242m 1.3195E-06 30.875 61.751 O.ooE-tOO 4,07E-05 8,15E-05 0.0250 1.288E+12 
Am-243 1,4753E-Q7 30,875 61.751 O.ooE-tOO 4.56E-OB 9.11E-06 0.0375 1.116E+12 
C-14 1.2947E-04 30.875 61.751 O~ooE+OO 3.97E-03 7,93E-03 0.0575 1.201E+12 
CI-36 2.8120E-06 30.875 61.751 O.OOE-tOO 8,68E-05 1.74E-04 0.0850 7.24SE+l1 
Cm-243 1,2465E-Q7 30,875 61.751 O.OOE-tOO 3.85E-06 7.70E-06 0.1250 4.737E+l1 
Cm-244 9.5564E-Q7 30.875 61.751 O.ooE-tOO 2.95E-05 5,90E-05 0.2250 6.223E+11 
Co-GO 1,7880E-Ol 30,875 61.751 O.OOE-tOO 5,52E-tOO 1.10E+Ol 0.3750 2.727E+l1 
Cs-l34 5.8692E-04 30,875 61.751 O,OOE-tOO 1.8-1E-02 3.62E-Q2 0.5750 4.4S6E+12 
Cs-l35 3,2195E-05 30.875 61,751 O,ooE-tOO 9.94E-04 l.99E-03 0.8500 5.056E+10 
Cs-137 1.9489E-tOO 30.875 61,751 O.OOE-tOO 6,02E+01 120E+02 1.2500 8.379E+l1 
Eu-l54 4,5895E-03 30,875 61.751 O.ooE+OO 1.42E-Ol 2.83E-Q1 1.7500 1.299E+09 
Eu-155 3,6045E-Q3 30,875 61.751 O.ooE+OO 1.11E-01 2.23E-Q1 2.2500 4.475E+06 
Fe-55 1.4185E-02 30.875 61.751 O,ooE-tOO 4.38E-01 8,76E-Ol 2.7500 4.931E+04 
H-3 4,7895E-Q3 30.875 61.751 O,OOE-tOO 1.48E-Q1 2,96E-Q1 3.5000 2.818E+02 
1-129 7.3664E-07 30.875 61.751 O.OOE-tOO 2.28E-05 4,55E-05 5.0000 3.602E+Ol 
Kr-85 9,5820E-Q2 30,875 61.751 O,OOE-tOO 2.96E-tOO 5,92E-tOO 7,0000 4.076E+OO 
Np-237 1.2552E-06 30.875 61.751 O.ooE-tOO 3,88E-05 7.75E-05 11.0000 4.643E-ol 
Pa-231 7.0406E-09 30.875 61.751 O.ooE-tOO 2,17E-07 4,35E-07 
Pb-21 0 5.8000E-14 30,875 61.751 O.ooE-tOO 1.79E-12 3,58E-12 
Prn-147 4,0075E-Q2 30,875 61,751 O,ooE-tOO 1.24E-tOO 2.47E-tOO 
Pu-238 9.2256E-04 30.875 61.751 O.ooE-tOO 2,85E-Q2 5.70E-02 
Pu-239 5,5278E-Q3 30,875 61.751 O.ooE-tOO 1.71E-Q1 3.41E-Ql 
Pu-240 2,1248E-03 30,875 61.751 O,OOE-tOO 6.58E-Q2 1,31E-Ql 
Pu-241 4.9549E-Q2 30.875 61.751 O,ooE-tOO 1,53E-tOO 3,06E-tOO 
Pu-242 2.3128E-07 30.875 61.751 O.ooE-tOO 7,14E-06 1.43E-Q5 
Ra-226 2.4526E-13 30.875 61.751 O.ooE-tOO 7.57E-12 1.51E-11 
Ra-228 2,4015E-10 30,875 61.751 O,ooE-tOO 7.41E-09 1,48E-oB 
Ru-1OB 3.0602E-06 30,875 61.751 O.ooE-tOO 9,45E-Q5 1.89E-04 
Se-79 1.3015E-05 30,875 61,751 O,ooE-tOO 4_02E-04 8,04E-04 
Sn-126 1.2165E-05 30.875 61.751 O.ooE-tOO 3,76E-04 7,51E-04 
Sr-90 1.8226E-tOO 30,875 61,751 O,ooE-tOO 5.63E+01 1.13E+02 
Tc-99 4.4241E-04 30.875 61.751 O.ooE-tOO 1.37E-Q2 2.73E-02 
Th-229 3.0962E-10 30,875 61.751 O.ooE-tOO 9,56E-Q9 1.91E-oB 
Th-23O 4,2346E-11 30,875 61.751 O,ooE-tOO 1.31E-Q9 2,61E-09 
Th-232 2,5278E-10 30,875 61.751 O,ooE-tOO 7.80E-Q9 1.56E-OB 
11-2OB 1,5820E-Q8 30,875 61.751 O,ooE-tOO 4,88E-Q7 9.77E-Q7 
U-232 4.2647E-Q8 30,875 61,751 O,ooE-tOO 1,32E-06 2,63E-06 Thennal Power 
U-233 1.2211E-Q7 30.875 61,751 O,ooE-tOO 3,77E-<J6 7,54E-<J6 Nominal Heat Bounding 
U-234 1.9955E-Q7 30,875 61.751 O.ooE-tOO 6,16E-06 1.23E-05 Output Heat Output 
U-235 -2.6194E-06 30,875 0,000 2,72E-03 2.64E-03 2,72E-03 (Watts) (Watts) 
U-236 1,2693E-05 30,875 61,751 O,OOE-tOO 3.92E-04 7,84E-04 7.73E-01 1.S4E+OO 
U-238 -3.6331 E-oB 30.875 0.000 1.71E-03 1,70E-Q3 1.71E-03 Total Total 
V-90 1,8241E-tOO 30.875 61,751 O,ooE-tOO 5,63E+Ol 1.13E+02 
Other Radionuclides 5.95E+01 1,19E+02 

ID. Template SeIedioo Sunt!narv.llUJ:tl.." ~l'Mllld~ 
T8I01IIate Selection Summary 

FromSFD u_ Basis for Parameter Differences: 
Reactor Moderator: LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding: SST (304) SST 
BOL HM Conslltuents: U-ZrHX U 

BOl Enrichment COlo: 19.89583333 10to20 

Bumup Summary (MWd) Basis for bumup used in estimate:
 
From SFD 1 Estimated
 

Nominal:1 30,8751 18.901 NoninaJ bumup laI<en diredly from SFO (convened 10 MWd).
 
Boundlng:1 I 61.751
 Boundllg bumup assurmd 10 be twice nominal bumup. 

Checks 

Estimated Bumupi 
Bumup Multiplier Given Bumup Estimated EOl HMlGlven EOl HM
 

Nominal: 0.14
 0.61 I 1.001 
Bounding: 0.29 ,

Reactor shutdo'M'l. core removal. storage. stupptng or other date conflm'llng that madiation ceased for fuel. 

2Total bumup for all fuel associated lNith this worksheet must be divided by BOL heavy metal mass 10 get specific bumup values (MWd'MT). 
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I Fuel Radionuclide Inventory Worksheet 

I. FueI_nd Templtlte IJIformllllon Estimated 
Fuel Name: TRIGA (DEMOUNTABLE) (U OF f>Z) 'Fuel decay start date: 2035 Canister usage: 

SNFIO#: 971 Estimates as of: 2010 lB"xl0' 
Fuel Units & Oeser: 1 - ELEMENT Template: TRIGA-55 (lW/U-Zrx. SST, 10 to 20%. U) 0.01 
Heavy Metal Mass: BOl.=.20k9 ; EOl.=.18l<9 'Tamplate Bumup(MWd): 6.65 
ROD Storage Site: INEEL Template BOL Heavy Metal Mass (MT): 0.000195
 

Template Dacay Time' 5 years
 

n.&timates m x. x. b y. y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 B.5173E-l0 13.460 26.920 O.OOE+OO USE-OS 2.29E-OS Avg. MeV 
Am-241 1.8331E-03 13.460 26.920 O.OOE+OO 2.47E-02 4.93E-02 0.0150 4.351E+12 
Am-242m 1.4129E-Q6 13.460 26.920 O.OOE+OO 1.90E-05 3.60E-05 0.0250 9.574E+11 
Am-243 1.4774E-07 13.460 26.920 O.OOE+OO 1.99E-OS 3.98E-06 0.0375 8.153E+11 
C-14 1.2871E-04 13.460 26.920 O.OOE+OO 1.73E-03 3.46E-03 0.0575 8.368E+11 
CI-36 2.8120E-06 13.460 26.920 O.OOE+OO 3.78E-05 7.57E-05 0.0850 5.184E+11 
Cm-243 1.7940E-07 13.460 26.920 O.OOE+OO 2.41E-06 4.83E-06 0.1250 3.765E+11 
Cm-244 1.6962E-Q6 13.460 26.920 O.OOE+OO 2.28E-05 4.57E-05 0.2250 4.398E+11 
Co-50 1.2839E+OO 13.460 26.920 O.OOE+OO 1.73E+Ol 3.46E+Ol 0.3750 2.232E+ll 
Cs-l34 9.0541E-02 13.460 26.920 O.OOE+OO 1.22E+OO 2.44E+OO 0.5750 2.967E+12 
Cs-135 3.2195E-05 13.460 26.920 O.OOE+OO 4.33E-04 8.67E-04 0.8500 1.273E+11 
Cs-137 2.7564E+OO 13.460 26.920 O.OOE+OO 3.71E+Ol 7.42E+Ol 1.2500 2.586E+12 
Eu-l54 1.5368E-02 13.460 26.920 O.OOE+OO 2.07E-Ol 4.14E-Ol 1.7500 1.724E+09 
Eu-155 2.9293E-02 13.460 26.920 O.OOE+OO 3.94E-Ql 7.89E-Ql 2.2500 2.779E+09 
Fe-55 7.7158E-01 13.460 26.920 O.OOE+OO 1.04E+Ol 2.OSE+Ol 2.7500 2.205E+07 
H-3 1.1111 E-02 13.460 26.920 O.OOE+OO 1.50E-Ol 2.99E-Ol 3.5000 2.567E+06 
1-129 7.3664E-07 13.460 26.920 O.OOE+OO 9.92E-06 1.98E-05 5.0000 1.423E+01 
Kr-85 2.5263E-Ol 13.460 26.920 O.OOE+OO 3.40E+OO 6.80E+OO 7.0000 1.610E+00 
Np-237 1.2427E-06 13.460 26.920 O.OOE+OO 1.67E-Q5 3.35E-Q5 11.0000 1.835E-Ol 
Pa-231 3.8511E-09 13.460 26.920 O.OOE+OO 5.18E-OS 1.04E-07 
Pb-210 7.3880E-15 13.460 26.920 O.OOE+OO 9.94E-14 1.99E-13 
Pm-147 2.1023E+OO 13.460 26.920 O.OOE+OO 2.83E+Ol 5.66E+Ol 
Pu-238 1.0383E-03 13.460 26.920 O.OOE+OO 1.40E-02 2.80E-02 
Pu-239 5.5293E-Q3 13.460 26.920 O.OOE+OO 7.44E-02 1.49E-Ol 
Pu-240 2.1278E-03 13.460 26.920 O.OOE+OO 2.86E-Q2 5.73E-02 
Pu-241 1.0195E-Ql 13.460 26.920 O.OOE+OO 1.37E+OO 2.74E+OO 
Pu-242 2.3128E-07 13.460 26.920 O.OOE+OO 3.11E-06 6.23E-06 
Ra-226 5.2782E-14 13.460 26.920 O.OOE+OO 7.10E-13 1.42E-12 
Ra-228 1.9338E-10 13.460 26.920 O.OOE+OO 2.60E-09 5.21E-09 
RU-l06 9.1684E-Q2 13.460 26.920 O.OOE+OO 1.23E+OO 2.47E+OO 
5e-79 1.3018E-Q5 13.460 26.920 O.OOE+OO 1-.75E-Q4 3.50E-Q4 
5n-126 1.2167E-05 13.460 26.920 O.OOE+OO 1.64E-04 3.28E-04 
5r-90 2.6045E+OO 13.460 26.920 O.OOE+OO 3.51E+Ol 7.01E+Ol 
Tc-99 4.4241E-04 13.460 26.920 O.OOE+OO 5.95E-Q3 1.19E-02 
Th-229 1.3713E-l0 13.460 26.920 O.OOE+OO 1.85E-Q9 3.69E-Q9 
Th-230 1.8090E-ll 13.460 26.920 O.OOE+OO 2.43E-l0 4.87E-l0 
Th-232 2.5278E-l0 13.460 26.920 O.OOE+OO 3.40E-09 6.80E-09 
TI-2OS 1.6947E-OS 13.460 26.920 O.OOE+OO 2.28E-07 4.56E-07 
U-232 4.8737E-08 13.460 26.920 O.OOE+OO 6.56E-Q7 1.31E-Q6 Thermal Power 
U-233 1.2203E-Q7 13.460 26.920 O.OOE+OO 1.64E-Q6 3.29E-Q6 Nominal Heat Bounding 
U-234 1.5925E-Q7 13.460 26.920 O.OOE+OO 2.14E-Q6 4.29E-06 OUlput HeatOUlput 
U-235 -2.6194E-06 13.460 0.000 8.21E-05 4.69E-05 8.21E-05 (Watts) (Wattsi 
U-236 1.2693E-05 13.460 26.920 O.OOE+OO 1.71E-04 3.42E-Q4 7.83E-Gl 1.57E+OO 
U-238 -3.8331 E-08 13.460 0.000 5.28E-Q5 5.23E-Q5 5.28E-Q5 Total Total 
V-90 2.6060E+OO 13.460 26.920 O.OOE+OO 3.51E+Ol 7.02E+Ol 
Other Radionuclides 4.85E+Ol 9.71E+01 
lU. Temnlate ~ Summarv,!kJnlu andCheCb I 
Template Selection Summary 

FromSFO Used Basis for Parameter Differences: 
Reactor Moderator: LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding: SST (304) SST 
BOL HM Con.ti~ts: U-ZrHX U 

BOl Enrichment CY.: 19.48717949 10to20 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal:1 2.8511 13.460 Nominal bumup calculated from the heavy metal mass destroyed. 
Bounding: 26.920 Bounding bumup assumed to be twice nominal bumup. 

Checks 

estimated Bumupf 
BumuD MultiDlier Given BumUD Estimatad EOL HMlGlven EOL HM 

Nominal: 2.02 4.72 I 1.001 
Bounding:f 4.05 

1Reactor shutdown, core removal, storage, shIpping or other date conflnmng that Irradiation ceased for fuel.
 

2Total bumup for all fuel associated with this YtI'Orksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdIMT).
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Fuel Radionuclide Inventory Worksheet 

I. Fucland Template lJlfonnation Estimated 
Fuel Na"",: TRIGA 20130 (GA) ,Fuel decay start date: 2035 Canister usage: 

SNF 10 CI: 995 Estimates as of: 2010 18"xl0' 
Fuel Unlls & Oeser: 22 - ELEMENT Template: TRIGA-SS (LW/U-Zrx, SST, 10 to 20%, U) 0.20 
Heavy Metal Mas., BOL=17.ookg ; EOl=16.68kg 'Templata Bumup(MWd): 6.65 
ROD Storage Site: INEEL Templata BOL Heavy Metal Mass (MT): 0.000195 

Template Deeay Time· 5 years 
D. Estimates m b y. y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 8.5173E-l0 308.720 617.440 O.OOE+OO 2.63E-07 5.26E-07 Avg. MeV 
"A:::m:"-2;;'4;;1;---------71.';;833~1"'Eo--0;c3:;--------;3O~8.:~7"20~----;;6"'17:O:.44~0·------O:OOE"+OO:..;c---~5."'66~E--;0;:;1----,1:;'.O;13"'E=-+oo·;;;;---lf-'-':0"=.0:-:'15;0:0:-:--- --9-.9-7-9E-+13 
Am-242m 1.4129E-OG 308.720 617.440 O.oOE+OO 4.36E-04 8.72E_04 0.0250 2.196E+13 
Am-243 1.4774E-07 308.720 617.440 0.OOE::-+OO~----;4-;.5'-;6"'E"'-0~5;----;;9':.1';;2-;:E-;_o"'5---1f--;0;c.0;::3co75~----:1'"'.8c;70~E::-+-o1::-3 

.;:Cc--l-=4:;-- -;;1.,,2"'87"'1~E:_,-04~----_;;3O~8.~7"'20;;_.---__;o6;.:17;.:.44?:0 O.OOE+OO 3.97E-02 7.95E-02 0.0575 1.919E+13 
CI-36 2.8120E-OG 308.720 617.440 O.OOE+OO 8.68E-04 1.74E-03 0.0850 1.189E+13 
-;C'='m~-';;2-;c43:;---------;;1'=.7::::940~E=--"07::;-------;308=-==.7=2"0-----;6..;.17"'.-;44c-O·:;----_~~00'~.OO~~:~E::-"'+OO~~~~~~~~-;5;."'54~E=--.;;0""5-- _ _,1;.;.1ic.l~E::--04~-+-~0.c;;:12~5Oc::-----'8;:.6~3,~5'.OE+'-1~2 
Cm-244 1.6962E-OG 308.720 617.440 O.OOE+OO 5.24E-04 1.05E_o3 0.2250 1.009E+13 
-'jC;;:o-6O~::.~------l;c.2:;;63~9"'E~+OO~----_;;3:;;0;;:8.~7~20;;_.---__;o61;.:7;.:.44;';;oC- __-;0;::.OO"'·iE~+oo~~~~~~~j3~.9;c6"'E=-+O~2---""'7;-';.9=.:;30'E::-+O"'2~---If---70.-:::37=5Oc:----5:'.:'11:-:9=E+.:..l'=-2 
-;:Cc:S--;-1:.;;34~ .~9;C'.;;054~1~E,",-0:22:;----_-;:308~.~7",20;;_.-____;o61;.:7;.:.44~0 O.OOE+OO 2.80E+Ol 5.59E+Ol 0.5750 6.805E+13 
Cs-l35 3.2195E-05 308.720 617.440 O.OOE+OO 9.94E_o3 1.99E-02 0.8500 2.920E+12 
Cs-137 2.7564E+OO 308.720 617.440 O.OOE+OO 8.51E+02 1.70E+03 1.2500 5.932E+13 
Eu-l54 1.5368E-02 308.720 617.440 O.OOE+OO 4.74E+OO 9.49E+OO 1.7500 3.954E+10 
Eu-155 2.9293E-02 308.720 617.440 O.OOE+OO 9.04E+OO 1.81E+Ol 2.2500 6.374E+l0 
Fe-55 7.7158E-Ol 308.720 617.440 O.OOE+OO 2.38E+02 4.76E+02 2.7500 5.057E+08 
H-3 l.l111E_o2 308.720 617.440 O.OOE+OO 3.43E+OO 6.86E+OO 3.5000 5.887E+07 

-i;1-,:.1';i29~ ---,7",.,,-3684~~E-;-0,,"7 _;;308:2.~72;;;0;----~6~17;.:'44O? 0.oOE:-'+OO~------':2::.2=7C::E"'-04C"-----=:4"'.5"'5C::E"'_04C"--jl-----':5"'.OOOO:::::----"3:::.34"-50'E"'+"'-Q2 
Kr-SS 2.5263E_ol 308.720 617.440 O.OOE+OO 7.80E+Ol 1.56E+02 7.ססOO 3.787E+Ol 
Np-237 1.2427E-OG 308.720 617.440 O-:OO=E':"+OO~~---:3"'.84~EO'-""04-:-------;7"'.6:C7::;E"_04~--II--l-"1":.OOOO=:-----'4::'.3C:1"'6=E+-"OO"" 

Pa-231 3.8511E_o9 308.720 617.440 0.OO"'E"-+O"'0;-__-=1,:;.1=9=E'"'-D6~--___=:2"'.38~E'"'-D6~___l1 
Pb-21 0 7.3680E-15 308.720 617.440 ~O:::.OOc-~=E-"+OO~--~2:::.2~8=E-~1'=2--~-"4'=.576=E-~1'=2-_l1 
Pm-147 2.1023E+OO 308.720 617.440 O.OOE+OO 6.49E+02 1.3OE+03 
Pu-238 1.0363E_o3 308.720 617.440 0.OO:-:::E""+OO;;;;------;;3:-;.2"'1=E'"'_o"'1'-----;6"'.4;::1=E"-0"'1'---1I 
Pu-239 5.5293E-03 308.720 617.440 O.OOE+OO 1.71 E+OO 3.41 E+OO 
Pu-240 2.1278E_o3 308.720 617.440 0.OOE'"'+OO-;::__-----=6c::.5:==7"'Eo..:-o:::l~--_;lo::.3;:;1"'E""+OO~__l1 
Pu-241 1.0195E_ol 308.720 617.440 O.OO·E+OO 3.15E+Ol 6.3OE+Ol 
Pu-242 2.3128E_o7 308.720 617.440 O.OOE+OO 7.14E-D5 1.43E_04 
Ra-226 5.2782E-14 308.720 617.440 O.OOE+OO 1.63E-ll 3.26E-ll 
Ra-228 1.9338E-l0 308.720 617.440 O.OOE+OO 5.97E-D8 1.19E_o7 
Ru-1OG 9.1684E-02 308.720 617.440 O.OOE+OO 2.83E+Ol 5.66E+Ol 
Se-79 1.3018E-D5 308.720 617.440 O.OOE+OO 4.02E-D3 8.04E-D3 
Sn-126 1.2167E-OS 308.720 617.440 O.OOE+OO 3,76E-D3 7.51E-D3 
Sr-90 2.6045E+OO 308.720 617.440 O.OOE+OO 8.04E+02 1.61E+03 
Tc-99 4.4241E-04 308.720 617.440 O.OOE+OO 1.37E_Ol 2.73E_ol 
Th-229 1.3713E-l0 308.720 617.440 O.OOE+OO 4.23E-D8 8.47E-D8 
Th-23O 1.8090E-ll 308.720 617.440 O.OOE+OO 5.58E-09 1.12E-08 
Th-232 2.5278E-l0 308.720 617.440 O.OOE+OO 7.80E-D8 1.58E_o7 
TI-208 1.6947E-D8 308.720 617.440 O.OOE+OO 5.23E_D6 1.OSE-D5 
U-232 4.8737E-D8 308.720 617.440 O.OOE+OO 1.50E-D5 3.01E-D5 Thermal Power 

"'U;-:-2"'33c: 1o:.22=03:==E-o-==7 -=308=:;:.7='2"'0'- =6-'-'17"-.44O;-;=__'__0"'.'COO"'E::_+OO-==-----'3'"'.77=E"'-0"'5o---_,7c:."'53"'E::_-D5==----jfNominal Heat Bounding
U-234 1.5925E-07 308.720 617.440 O.OOE+OO 4.92E-D5 9.83E-OS Output Heat Output 
U-235 -2.6194E_D6 308.720 0.000 6.29E-D3 5.48E-03 6.29E-03 (Watts) (Watts) 
U-236 1.2693E-D5 308.720 617.440 O.OOE+OO 3.92E-D3 7.84E-D3 1.80E+Ol 3-S.E.Ol 
U-238 -3.8331 E-08 308.720 0.000 4.74E-D3 4.73E_o3 4.74E_o3 Total Total 
V-90 2.6060E+OO 308.720 617.440 O.OOE+OO 8.OSE+02 1.61E+03 
Other Radionuclides 1.11 E+03 2.23E+03 
m. Temolate Seledion Sunlmary, B_ ,andChecb 
Template selection Summary 

FromSFO Used Basis for Parameter Differences: 
Reactor Moderator: lW AND U ZIRe HYDRIDE LW AND U ZIRe HVDRIDE 

Fuel Cladding: SST (304) SST 

BO;;~E:'=~~I---,1-=7U-::./"'1:::c4446:::X'-c----+---l"0,..:~::.0~20:---J 

Bumup Summary (MWd) Basis for bumup used in estimate: 
F.omSFO Estimated 

Nomlnd:II-.__~ __+-_~_--'30:=8.:'c7=:20'INon;nalbumup calculaled lrom the heavy melal mass destroyed. 
Bounding:1 I 617.440 Bounding bumup assumed to be twice nominal bumup. 

Checks 
Estimated Bumupl 

Bumup Multiplier Given Bumup Estimated EOL HMlGlven EOL HM 
NomJnd: 0.53 1 1.001 

Bounding: 1.06 , 
Reactor shutdown. core removal, storage. shipping or other date confirming that uradiation ceased for fuel. 

~otaJ bumup for all fum associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWd"MT). 
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I Fuel Radionuclide Inventory Worksheet 

'I. Fuel aM T~t~lnfonnatWn Estimated 
Fuel Name, TRIGA ACPR (SLOVENIA) 'Fuel decay start date: 1999 Canister usage: 

SNFID#,932 Estimates as of: 2010 18"xl0' 
Fuel Units & Des." 1 - ELEMENT Template, TRIGA-SS (LW/U-Zrx. SST. 10 to 20%. U) 0.01 
Heavy Metal Mas" BOL=.28kg ; EOl=.28kg 2Template Bumup(MWd): 6.65 
ROD Storage Site; INEEL Template BOL Heavy Metal Mass (MT); 0.000195
 

Template Decay Time' 10 years
 

U. Estimates m x. x, b Y. y, Gamma Sources 
Photon Tolal 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonslsec 
Radionuclide Templala Fuel Bumup (MWd)2 Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 1.3731E-09 5.262 10.524 O.ooE+OO 7.22E-09 l.44E-OS Avg. MeV 
Am-241 2.3865E-03 5.262 10.524 O.ooE+OO 1.26E-02 2.51E-02 0.0150 1.360E+12 
Am-242m 1.3812E-OO 5.262 10.524 O.ooE+OO 727E-06 1.45E-D5 0.0250 2.880E+ll 
Am-243 1.4767E-07 5.262 10.524 O.ooE+OO 7.77E-07 1.55E-OO 0.0375 2.460E+11 
C-14 1.2863E-04 5.262 10.524 O.ooE+OO 6.77E-04 1.35E-03 0.0575 2.622E+l1 
CI-38 2.8120E-D6 5.262 10.524 O.ooE+OO 1.48E-05 2.96E-05 0.0850 1.591E+11 
Cm-243 1.5895E-D7 5.262 10.524 O.ooE+OO 8.36E-07 1.67E-OO 0.1250 1.046E+11 
Cm-244 1.4008E-OO 5.262 10.524 O.ooE+OO 7.37E-OO 1.47E-05 0.2250 1.357E+ll 
Co-50 6.6541E-Ol 5.262 10.524 O.ooE+OO 3.50E+OO 7.ooE+OO 0.3750 6.231E+l0 
Cs-l34 1.6887E-02 5.262 10.524 O.ooE+OO 8.89E-D2 1.78E-Ol 0.5750 9.763E+l1 
Cs-l35 3.2195E-05 5.262 10.524 O.ooE+OO 1.69E-D4 3.39E-04 0.8500 1.743E+10 
Cs-137 2.4556E+OO 5.262 10.524 O.ooE+OO 1.29E+Ol 2.58E+Ol 1.2500 5.241E+l1 
Eu-154 1.0268E-02 5.262 10.524 O.ooE+OO 5.40E-02 1.OSE-Ol 1.7500 3.154E+08 
EU-155 1.4570E-02 5.262 10.524 O.ooE+OO 7.67E-02 1.53E-Ol 2.2500 1.647E+07 
Fe-55 2.0361E-Ol 5.262 10.524 O.ooE+OO 1.07E+OO 2.14E+OO 2.7500 2.727E+05 
H-3 8.3940E-03 5.262 10.524 O.ooE+OO 4.42E-02 8.83E-02 3.5000 3.232E+04 
1-129 7.3684E-07 5.262 10.524 O.ooE+OO 3.88E-D6 7.75E-OO 5.ססOO 5.662E+OO 
Kr-85 1.8286E-Dl 5.262 10.524 O.ooE+OO 9.62E-Ol 1.92E+OO 7.ססOO 6.406E-Ol 
Np-237 1.2462E-OO 5.262 10.524 O.ooE+OO 6.56E-OO 1.31E-D5 11.ססoo 7.295E-02 
Pa-231 4.9143E-09 5.262 10.524 O.ooE+OO 2.59E-OS 5.17E-OS 
Pb-210 1.7173E-14 5.262 10.524 O.ooE+OO 9.04E-14 1.81E-13 
Pm-147 5.6165E-Ol 5.262 10.524 O.ooE+OO 2.96E+OO 5.91E+OO 
Pu-238 9.9820E-D4 5.262 10.524 O.ooE+OO 5.25E-D3 I.OSE-D2 
Pu-239 5.5293E-D3 5.262 10.524 O.ooE+OO 2.91E-02 5.82E-02 
Pu-240 2.1263E-D3 5.262 10.524 O.ooE+OO 1.12E-D2 2.24E-D2 
Pu-241 8.0165E-02 5.262 10.524 O.ooE+OO 4.22E-Ol 8.44E-Ol 
Pu-242 2.3128E-07 5.262 10.524 O.ooE+OO 1.22E-OO 2.43E-D6 
Ra-226 9.9774E-14 5.262 10.524 O.ooE+OO 5.25E-13 I.OSE-12 
Ra-228 2.1729E-l0 5262 10.524 O.ooE+OO 1.14E-D9 2.29E-09 
RU-lOO 2.9519E-D3 5.262 10.524 O.ooE+OO 1.55E-D2 3.11E-02 
Se-79 1.3017E-D5 5.262 10.524 O.ooE+OO 6.85E-D5 1.37E-D4 
Sn-126 1.2167E-D5 5.262 10.524 O.ooE+OO 6.40E-OS 1.28E-D4 
S,-90 2.3128E+OO 5.262 10.524 O.ooE+OO 1.22E+Ol 2.43E+Ol 
Te-99 4.4241E-04 5.262 10.524 O.ooE+OO 2.33E-D3 4.66E-D3 
Th-229 1.9459E-l0 5.262 10.524 O.ooE+OO 1.02E-D9 2.05E-09 
Th-230 2.5564E-ll 5.262 10.524 O.ooE+OO 1.35E-l0 2.69E-l0 
Th-232 2.5278E-l0 5.262 10.524 O.ooE+OO 1.33E-09 2.66E-D9 
Tl-2OS 1.6947E-D8 5.262 10.524 O.ooE+OO 8.92E-OS 1.78E-D7 
U-232 4.6812E-OS 5.262 10.524 O.ooE+OO 2.46E-07 4.93E-D7 Thermal Power 
U-233 1.22OOE-D7 5.262 10.524 O.ooE+OO 6.42E-07 1.28E-OO Nominal Heat Bounding 
U-234 1.7323E-07 5.262 10.524 O.ooE+OO 9.12E-D7 1.82E-D6 Output Heat Output 
U-235 -2.6194E-D6 5.262 0.000 1.18E-D4 1.OSE-D4 1.18E-04 /Wattsl /Watts) 
U-236 1.2693E-D5 5.262 10.524 O.ooE+OO 6.68E-OS 1.34E-D4 2.06~1 4.12E-Gl 
U-238 -3.6331 E-OS 5262 0.000 7.42E-D5 7.40E-D5 7.42E-D5 Total Total 
V-90 2.3128E+OO 5.262 10.524 O.ooE+OO 1.22E+Ol 2.43E+Ol 
Other Radionuelides
 1.29E+Ol 2.58E+Ol 

m. TentPlalt> ~ Sumn1llo.. lJ........
 andCIledIs 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Modorator: LW AND U ZIAC HYDRIDE LW AND UZIRC HYDRIDE 

Fuel Cladding: SST (304) SST 
BOL HM Constituents: U-ZrHX U 

BOL enrichment 'Y-= 19.88316824 10t02O 

Bumup Summary (MWd)' Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal,1 5.262 Nominal bumup assumed to be Z'k of SOL heavy metal mass. 
Boundlng,1 I 10.524 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl
Bumup Multiplier Given Bumup Estimated EOL HMlGlvon EOL HM 

Nominal: 0.56 I 0.981 
Boundlng:1 1.12,

Reactor shutdown. core removal, storage, shipping or other date confirming that Irradiation ceased for fueJ.
 

z.rotal bumup for all fuel associated with this worksheet must be tivided by BOL heavy metal mass to get specific bumup values (MWdlMT).
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Fuel Radionuclide Inventory Worksheet 

1. Fuel and Template lPfonnation Estimated 
Fuel Namo: TRIGA ACPR (JAPAN) 1Fuel decay start date: 2010 Canister usage: 

SNF IDC: 480 Estimates as of: 2010 18"xl0' 
Fuel Units & Oeser: 182· ELEMENT Template: TRIGA·SS (lW/lJ-Zrx, SST, 10 to 20%, U) 1.64 
Heavy Metal Ma..: BObW.36kg ; EObW.23kg 'Template Bumup(MWd): 6.65 
ROD Storage 5110: INEEl Tomplate BOl Heavy Metsl Mass (MT): 0.000195 

Template Decay Time" 5 years 
n. Estimates m X o x. b Yo Y. Gamma Sources 

Photon Total 
CilMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radianuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 8.5173E-l0 455.865 911.730 O.OOE+OO 3.88E-07 7.77E-07 Avg. MeV 
Am-241 1.8331E-03 455.865 911.730 O.OOE+OO 8.36E-Ol 1.67E+OO 0.0150 1.474E+14 
Am-242m 1.4129E-06 455.865 911.730 O.OOE+OO 6.44E-<J4 1.29E-03 0.0250 3.242E+13 
Am·243 1.4774E-07 455.865 911.730 O.OOE+OO 6.74E-05 1.35E-<J4 0.0375 2.761E+13 
C-14 1.2871E-04 455.865 911.730 O.ooE+OO 5.87E-02 1.17E-Ql 0.0575 2.834E+13 
CI-36 2.8120E-06 455.865 911.730 O.OOE+OO 1.28E-Q3 2.56E-03 0.0850 1.756E+13 
Cm-243 1.7940E-Q7 455.865 911.730 O.ooE+OO 8.18E-Q5 1.64E-<J4 0.1250 1.275E+13 
Cm-244 1.6962E-Q6 455.865 911.730 O.ooE+OO 7.73E-04 1.55E-03 0.2250 1.490E+13 
Co-OO 1.2839E+OO 455.865 911.730 O.ooE+OO 5.85E+02 1.17E+03 0.3750 7.559E+12 
Cs-l34 9.0541E-02 455.865 911.730 O.ooE+OO 4.13E+Ol 8.25E+Ol 0.5750 1.005E+14 
Cs-l35 3.2195E-05 455.865 911.730 O.OOE+OO 1.47E-02 2.94E-Q2 0.8500 4.312E+12 
Cs-137 2.7564E+OO 455.865 911.730 o.06E+OO 1.26E+03 2.51E+03 1.2500 8.759E+13 
Eu-l54 1.5388E-Q2 455.865 911.730 O.ooE+OO 7.01E+OO 1.40E+Ol 1.7500 5.839E+l0 
Eu-155 2.9293E-Q2 455.865 911.730 O.ooE+OO l.34E+Ol 2.67E+Ol 2.2500 9.412E+l0 
Fe-55 7.7158E-Ol 455.865 911.730 O.OOE+OO 3.52E+02 7.03E+02 2.7500 7.468E+08 
H·3 1.1111 E-Q2 455.865 911.730 O.ooE+OO 5.07E+OO 1.01E+Ol 3.5000 8.694E+07 
1-129 7.3684E-Q7 455.865 911.730 O.ooE+OO 3.36E-04 6.72E-04 5.ססOO 5.078E+02 
Kr-85 2.5283E-Ql 455.865 911.730 O.ooE+OO 1.15E+02 2.30E+02 7.ססOO 5.753E+01 
Np-237 1.2427E-Q6 455.865 911.730 O.OOE+OO 5.67E-04 1.13E-03 11.ססOO 6.557E+OO 
Pa-231 3.8511E-Q9 455.865 911.730 O.ooE+OO 1.76E-06 3.51E-Q6 
Pb-21 0 7.3880E-15 455.865 911.730 O.ooE+OO 3.37E-12 6.74E-12 
Pm-147 2.1023E+OO 455.865 911.730 O.ooE+OO 9.58E+02 1.92E+03 
Pu-238 1.0383E-Q3 455.865 911.730 O.ooE+OO 4.73E-Ol 9.47E-Ql 
Pu-239 5.5293E-03 455.865 911.730 O.OOE+OO 2.52E+OO 5.04E+OO 
Pu-240 2.1278E-03 455.865 911.730 O.ooE+OO 9.70E-Ql 1.94E+OO 
Pu-241 1.0195E-Ql 455.865 911.730 O.ooE+OO 4.85E+Ol 9.30E+Ol 
Pu-242 2.3128E-Q7 455.865 911.730 O.ooE+OO 1.05E-<J4 2.11 E-<J4 
Ra-226 5.2782E-14 455.865 911.730 .0.ooE+OO 2.41E-ll 4.81E-ll 
Ra-228 1.9338E-l0 455.865 911.730 O.ooE+OO 8.82E-Q8 1.76E-Q7 
Ru-106 9.1684E-Q2 455.865 911.730 O.ooE+OO 4.18E+Ol 8.36E+Ol 
Se-79 1.3018E-Q5 455.865 911.730 O.ooE+OO 5.93E-Q3 1.19E-Q2 
Sn·126 1.2167E-Q5 455.865 911.730 O.ooE+OO 5.55E-Q3 1.11E-Q2 
Sr-90 2.6045E+OO 455.865 911.730 O.OOE+OO 1.19E+03 2.37E+03 
Tc-99 4.4241E-<J4 455.865 911.730 O.ooE+OO 2.02E-Ql 4.03E-Ql 
Th-229 1.3713E·l0 455.865 911.730 O.OOE+OO 6.25E-Q8 1.25E-Q7 
Th-230 1.8090E-ll 455.865 911.730 O.ooE+OO 8.25E-Q9 1.65E-Q8 
Th-232 2.5278E-l0 455.865 911.730 O.ooE+OO 1.15E-Q7 2.30E-Q7 
TI-208 1.6947E-Q8 455.865 911.730 O.OOE+OO 7.73E-Q6 1.55E-Q5 
U-232 4.8737E-Q8 455.865 911.730 O.ooE+OO 2.22E-Q5 4.44E-Q5 Thermal Power
U-233 1.2203E-Q7 455.865 911.730 O.ooE+OO 5.56E-05 1.11E-<J4 Nominal Heat Bounding
U-234 1.5925E-Q7 455.865 911.730 O.ooE+OO 7.26E-Q5 1.45E-<J4 Output Heat Output 
U-235 -2.6194E-Q6 455.865 0.000 2.08E-02 1.97E-Q2 2.08E-Q2 lWatts) lWattsi 
U-236 1.2693E-Q5 455.865 911.730 O.ooE+OO 5.79E-Q3 1.16E-Q2 2.65E+01 5.31E+01 
U-238 -3.6331 E-Q8 455.865 0.000 1.30E-Q2 1.30E-Q2 1.30E-Q2 Total Total 
V-90 2.6060E+OO 455.865 911.730 O.OOE+OO 1.19E+03 2.38E+03 
Other Radionuclides 1.64E+03 3.29E+03 

m. TemoIllte SeIedWn s..-rv, ,!!nd<:~ 
Template Selection Summary 

FromSFD . Basis for Parameter Differences: 
_Moderate" LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding: SST (304) SST 
BOl HM Constituents: lJ-ZrHX U 

BOL Enrichment %: 19.95031243 101020 

Bumup Summary (MWd)" Basis for bumup used in estimate:
 
FromSFD Estimated
 

Nomlnol:1 455.8651 121.617 Nominal bumup Ialu>n directly from SFD (converted to MWd).
 
Bounding:1 I 911.730 Bounding bumup assumed to be twice nominal bumup.
 

Checks 

Estimated Bumupl 
Bumup Multiplle1 Given Bumup I:stlmated EOl HMlGlven EOl HM 

Nominal: 0.28 0.27 I 0.991
 
Bounding: 0.55 

1Reador shutdown. core removal, storage. stllPplng or other date confurmng that Irractiation ceased for fuel.
 

~otal bumup for all fuel associated YJith this worksheel must be divided by SOL heavy metal mass to get specific bumup values (MWd'MT).
 

I 

I
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I
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Fuel Radionuclide Inventory Worksheet 
'1. Fuel and Templale W"nnatioo Estimated 

Fuel Name: TRIGA ACPR (ROMANIA) 'Fuel decay start date: 1999 Canister usage: 
SNF 10 #: 1077 Estimates as of: 2010 18"x10' 

Fuel Units & oeser: 75 • ELEMENT Template: TAIGA·55 (lW/U·Zrx. SST, 10 to 20%, U) 0.68 
Heavy Metal Mass: BOl=14.7Ok9 ; EOl=14.45k9 'Template Bumup(MWd): 6.65 
ROD Storage Site: INEEL Template BOL Heavy Metal Mas. (MT1: 0.000195 

Template Decay Time' 10 years 

n. Estimates m x. x, b y. y, Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Burnup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae·227 1.3731E·09 243.425 486.850 O.OOE+OO 3.34E-Q7 6.68E·07 Avg. MeV 
Am·241 2.3865E·03 243.425 486.850 O.OOE+OO 5.81E·Ol 1.16E+OO 0.0150 6.290E+13 
Am·242m 1.3812E-OB 243.425 486.850 O.OOE+OO 3.36E·04 6.72E-Q4 0.0250 1.332E+13 
Am·243 1.4767E-07 243.425 486.850 O.OOE+OO 3.59E-05 7.19E-05 0.0375 1.138E+13 
C-14 1.2863E-Q4 243.425 486.850 O.OOE+OO 3.13E-02 6.26E-02 0.0575 1.213E+13 
CI-38 2.8120E-Q6 243.425 486.850 O.OOE+OO 6.85E-04 1.37E-Q3 0.0850 7.359E+12 
Cm-243 1.5895E-Q7 243.425 486.850 O.OOE+OO 3.87E-05 7.74E-Q5 0.1250 4.837E+12 
Cm-244 1.4008E-OB 243.425 486.850 O.OOE+OO 3.41E-04 6.82E-04 0.2250 6.277E+12 
Co-60 6.6541E-Ql 243.425 486.850 O.OOE+OO 1.62E+02 3.24E+02 0.3750 2.883E+12 
Cs-l34 1.6887E-02 243.425 486.850 O.OOE+OO 4.11E+OO 8.22E+OO 0.5750 4.517E+13 
Cs-l35 3.2195E-05 243.425 486.850 O.OOE+OO 7.84E-03 1.57E-02 0.8500 8.063E+11 
Cs-137 2.4556E+OO 243.425 486.850 O.OOE+OO 5.98E+02 1.20E+03 1.2500 2.424E+13 
Eu-154 1.0268E-02 243.425 486.850 O.OOE+OO 2.50E+OO 5.00E+OO 1.7500 1.459E+l0 
Eu-155 1.4570E-02 243.425 486.850 O.OOE+OO 3.55E+OO 7.09E+OO 2.2500 7.621E+08 
Fe·55 2.0381E-Ol 243.425 486.850 O.OOE+OO 4.96E+Ol 9.91E+Ol 2.7500 1.261E+07 
H-3 8.3940E-03 243.425 486.850 O.OOE+OO 2.04E+OO 4.09E+OO 3.5000 1.495E+06 
1-129 7.3684E-07 243.425 486.850 O.OOE+OO 1.79E-04 3.59E-04 5.ססOO 2.632E+02 
Kr-85 1.8286E-Ol 243.425 486.850 O.OOE+OO 4.45E+Ol 8.90E+Ol 7.ססOO 2.978E+01 
Np-237 1.2462E-Q6 243.425 486.850 O.OOE+OO 3.03E-04 6.07E-04 11.ססOO 3.391E+00 
Pa-231 4.9143E-09 243.425 486.850 O.OOE+OO 1.20E-OB 2.39E-Q6 
Pb-21 0 1.7173E-14 243.425 486.850 O.OOE+OO 4.18E-12 8.36E-12 
Pm-147 5.6165E-01 243.425 486.850 O.OOE+OO 1.37E+02 2.73E+02 
Pu-238 9.9820E-Q4 243.425 486.850 O.OOE+OO 2.43E-Ql 4.86E-Ol 
Pu-239 5.5293E-Q3 243.425 486.850 O.OOE+OO 1.35E+OO 2.69E+OO 
Pu-240 2.1263E-03 243.425 486.850 O.OOE+OO 5.18E-Ol 1.04E+OO 
Pu-241 8.0165E-02 243.425 486.850 O.OOE+OO 1.95E+01 3.90E+Ol 
PU-242 2.3128E-Q7 243.425 486.850 O.OOE+OO 5.63E-05 1.13E-04 
Ra-226 9.9774E-14 243.425 486.850 O.OOE+OO 2.43E-ll 4.86E-ll 
Ra-228 2.1729E-l0 243.425 486.850 O.OOE+OO 529E-Q8 1.OBE-Q7 
RU-1OB 2.9519E-03 243.425 486.850 O.OOE+OO 7.19E-Ol l.44E+OO 
5e-79 1.3017E-05 243.425 486.850 O.OOE+OO 3.17E-03 6.34E-Q3 
5n-126 1.2167E-Q5 243.425 486.850 O.OOE+OO 2.96E-Q3 5.92E-03 
5r-90 2.3128E+OO 243.425 486.850 O.OOE+OO 5.63E+02 1.13E+03 
Tc-99 4.4241E-Q4 243.425 486.850 O.OOE+OO 1.OSE-Ol 2.15E-01 
Th-229 1.9459E-10 243.425 486.850 O.OOE+OO 4.74E-08 9.47E-Q8 
Th-230 2.5564E-11 243.425 486.850 O.OOE+OO 6.22E-09 1.24E-08 
Th-232 2.5278E-l0 243.425 486.850 O.OOE+OO 6.15E-Q8 1.23E-07 
Tl-208 1.6947E-Q8 243.425 486.850 O.OOE+OO 4.13E-OB 8.25E-OB 
U-232 4.6812E-Q8 243.425 486.850 O.OOE+OO 1.14E-Q5 228E-05 Thermal Power 
U-233 1.22OBE-Q7 243.425 486.850 O.OOE+OO 2.97E-Q5 5.94E-Q5 Nominal Heat Bounding 
U-234 1.7323E-07 243.425 486.850 O.OOE+OO 4.22E-Q5 8.43E-05 Output Heat Output 
U-235 -2.6194E-Q6 243.425 0.000 6.32E-Q3 5.68E-Q3 6.32E-03 /Wattsl /Wattsl 
U-236 1.2693E-05 243.425 486.850 O.OOE+OO 3.09E-Q3 6.18E-Q3 9.53E+OO 1.91E+01 
U-238 -3.6331 E-08 243.425 0.000 3.96E-Q3 3.95E-03 3.96E-Q3 Total Total 
V-90 2.3128E+OO 243.425 486.850 O.OOE+OO 5.63E+02 1.13E+03 
Other RadiDnuelides 5.97E+02 1.19E+03 

'ID.TemDlate ~ S!numa"",UUl'D!l -"l1li(;".
Template selection Summary 

FromSFO Used Basis for Parameter Differences: 
Reactor Modendor: lW AND UZIRC HYDRIDE lW AND UZIRC HYDRIDE 

Fuel Cladding: SST (304) SST
 

BOl HM Constituents:
 U-ZrHX U
 
SOL Enrichment 0/..:
 19.89795918 10t02O 

BumupSumma~(MWdt Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal:1 I 243.425 NorrjnaJ bumup calcu1aled _ the heavy metal mass destroyed.
Boundlng:1 I 486.850 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
BumuD MultiDlier Given Bumup Estimated EOl HMlGlvon EOL HM 

Nominal: 0.49 I 1.001 
Bounding: 0.97 ,

Reactor shutdolNl'l, core removal, storage, stupptng or other date confinnlOg that Irradiation ceased for fuel.
 

2TotaJ bumup for all fuet associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdIMT).
 

I 
I 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

DOEl5NF/REP-Q78 December 2003 
Revision 1 Page C-411 

I 
I 
I 



I 
I 

Fuel Radionuclide Inventory Worksheet 
1. Fuel and Template Information Estimated 

Fuel Na....: TI1IGA ACPR PENN. STATE UNIV. 1Fuel decay start date: 2035 Canister usage: 
SNF ID #: 1002 Estimates as of: 2010 18"x10' 

Fuel Units & Oeser: 46 - ELEMENT Template: TRIGA-SS (lW/U-ZI1<. SST. 10 to 20%. U) 0.41
 

Heavy Metal Mass: BOl.=12.78k9 ; EOl.=12.01k9 "Template Bumup(MWd): 6.65
 

ROD Stotage Sit" INEEl Template BOl Heavy Metal Mass (MT): 0.000195
 
Template Decay Time- 5 years 

n. Estimates m x. x. b y. y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Burnup (MWd)' Bumup (MWci)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 8.5173E-l0 737.721 1,475.441 O.OOE+OO 6.28E-07 1,26E-06 AV9· MeV 
Am-241 1.8331E-03 737.721 1,475.441 O.OOE+OO 1,35E..oo 2.70E+OO 0.0150 2.385E+14 
Am-242m 1.4129E-06 737.721 1,475.441 O.OOE..oo 1,04E-03 2.08E-Q3 0.0250 5.247E+13 
Am-243 1,4774E-07 737.721 1,475.441 O.OOE+OO 1.09E-04 2.18E-Q4 0.0375 4.469E+13 
C-14 1.2871E-04 737.721 1,475.441 O.OOE+OO 9.49E-02 1.90E-Q1 0.0575 4.587E+13 
CI-36 2.8120E-06 737.721 1,475.441 O.OOE..oo 2.07E-03 4.15E-03 0.0850 2.841E+13 
Cm-243 1,7940E-07 737.721 1,475.441 O.OOE..oo 1.32E-04 2.65E-Q4 0.1250 2.063E+13 
Cm-244 1.6962E-06 737.721 1,475.441 O.OOE..oo 1.25E-03 2.50E-Q3 0.2250 2.410E+13 
Co-GO 1.2839E..oo 737.721 1,475.441 O.OOE+OO 9.47E+02 1,89E+03 0.3750 1.223E+13 
Cs-l34 9.0541E-02 737.721 1,475.441 O.OOE..oo 6.68E+01 1,34E+02 0.5750 1.626E+14 
Cs-l35 3.2195E-05 737.721 1,475.441 O.OOE..oo 2.38E-02 4.75E-02 0.8500 6.979E+12 
Cs-137 2.7564E+OO 737.721 1,475.441 O.OOE+OO 2.03E+03 4.07E+03 1.2500 1.417E+14 
Eu-154 1.5368E-02 737.721 1,475.441 O.OOE+OO 1.13E+01 2.27E+01 1.7500 9.449E+10 
Eu-155 2.9293E-02 737.721 1,475.441 O.OOE+OO 2.16E+01 4.32E+01 2.2500 1.523E+11 
Fe-55 7.7158E-01 737.721 1,475.441 O.OOE..oo 5.69E+02 1.14E+03 2.7500 1.208E+09 
H-3 1.1111E-02 737.721 1,475.441 O.OOE..oo 8.20E..oo 1.64E+01 3.5000 1.407E+08 
1-129 7.3684E-07 737.721 1,475.441 O.OOE+OO 5.44E-04 1.09E-Q3 5.ססOO 7.811E+02 
Kr::S5 2.5283E-01 737.721 1,475.441 O.OOE+OO 1.86E+02 3.73E+02 7.ססOO 8.841E+01 
Np-237 1,2427E-06 737.721 1,475.441 O.OOE..oo 9.17E-Q4 1.83E-Q3 11.ססOO 1.oo7E+Ol 
Pa-231 3.8511E-09 737.721 1,475.441 O.OOE+OO 2.84E-06 5.68E-06 
Pb-21 0 7.3880E-15 737.721 1,475.441 O.OOE..oo 5.45E-12 1,09E-11 
Pm-147 2.1023E+OO 737.721 1,475.441 O.OOE+OO 1,55E+03 3.10E+03 
Pu-238 1.0383E-03 737.721 1,475.441 O.OOE..oo 7.66E-01 1.53E..oo 
Pu-239 5.5293E-Q3 737.721 1,475.441 O.OOE..oo 4.08E..oo 8.16E..oo 
Pu-240 2.1278E-Q3 737.721 1,475.441 O.OOE..oo 1.57E..oo 3.14E..oo 
Pu-241 1.0195E-01 737.721 1,475.441 O.OOE..oo 7.52E+01 1,50E+02 
Pu-242 2.3128E-07 737.721 1,475.441 O.OOE..oo 1.71E-04 3.41E-Q4 
Ra-226 5.2782E-14 737.721 1,475.441 O.OOE..oo 3.89E-11 7.79E-11 
Ra-228 1.9338E-10 737.721 1,475.441 O.OOE..oo 1.43E-Q7 2.85E-07 
Ru-106 9.1684E-02 737.721 1,475.441 O.OOE..oo 6.76E+01 1,35E+02 
8e-79 1.3018E-05 737.721 1,475.441 O.OOE..oo 9.60E-03 1.92E-02 
8n-126 1.2167E-Q5 737.721 1,475.441 O.OOE..oo 8.98E-Q3 1.60E-Q2 
8r-90 2.6045E..oo 737.721 1,475.441 O.OOE..oo 1.92E+03 3.84E+03 
Tc-99 4.4241E-Q4 737.721 1,475.441 O.OOE..oo 3.26E-01 6.53E-01 
Th-229 1.3713E-10 737.721 1,475.441 O.OOE..oo 1.01E-Q7 2.02E-Q7 
Th-230 1,6090E-11 737.721 1,475.441 O.OOE..oo 1.33E-Q8 2.67E-Q8 
Th-232 2.5278E-10 737.721 1,475.441 O.OOE..oo 1.86E-07 3.73E-Q7 
TI-208 1.6947E-Q8 737.721 1,475.441 O.OOE..oo 1.25E-Q5 2.50E-Q5 
U-232 4.8737E-Q8 737.721 1,475.441 O.OOE..oo 3.60E-05 7.19E-05 Thermal Power 
U-233 1.2203E-07 737.721 1,475.441 O.OOE..oo 9.00E-Q5 1.80E-Q4 Nominal Heat Bounding 
U-234 1.5925E-Q7 737.721 1,475.441 O.OOE..oo 1.17E-04 2.35E-Q4 Output HeatOulput 
U-235 -2.6194E-06 737.721 0.000 5.47E-Q3 3.54E-Q3 5.47E-03 (Watts) /Watts\ 
U-236 1.2693E-Q5 737.721 1,475.441 O.OOE..oo 9.36E-03 1.87E-Q2 4.29E+01 8.S9E+01 

U-238 -3.8331 E-Q8 737.721 0.000 3.44E-Q3 3.42E-03 3.44E-Q3 Total Total 
V-90 2.6060E..oo 737.721 1,475.441 O.OOE..oo 1.92E+03 3.85E+03 
Other Radionuclides 2.66E+03 5.32E+03 

m. TemuJate SelecllonS,lIItDlllrv.lJ_ .nndCIto!id<s 
Template selection Summary 

FromSFD Used Basis for ParameQer Differences: 
Reactor Moderatcr: lW AND UZIRC HYDRIDE LW AND UZIRC HYDRIDE 

Fuel Cladding: SST (304) SST
 
BOl HM Constituent>: U-ZrHX
 U 

BOL Enrichment 0/0: 19.79999842 10t02O

Bumup Summary (MWd) Basis for bumup used in estimate: 
From SFD 1 Estimated

Nomln£l:1 240.9311 737.721 Nominal bumup caJculaJe<llrom lhe heavy metal mass destroye<l.
Bounding: 1,475.441 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl
BumuD MultiDiIer Given Bumup Estimated EOl HMlGlven EOl HM

Nomlna:1 1.69 3.06 I 1.001 
Bounding: 3.39 ,

Reactor shutdown, core removal, storage, shipping or other date conflnnlng that Irradiation ceased for fuel.
 

trolal bumup for all fuel associated with this wott<sheet must be divided by BOl heavy metal mass to gat specific bumup values (MWdIMT).
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I Fuel Radionuclide Inventory Worksheet 

,I. fuel !lDtl TeI1lplate hlf_t1Qn Estimated 
Fuel Name: TRIGA FFCR 1FueI decay start date: 2035 Canister usage: 

SNFIO#: 448 Estimates as of: 2010 18"x10' 
Fuel Units & Oeser: 4 - ELEMENT Template: TRIGA-SS (LW/U·Zrx. SST. 10 to 20%. U) 0.05 
_vy Metal Mass: BOl=.63k9 ; EOl=.63k9 'Template Bumup(MWd): 6.65 
ROO Storage Site: INEEL Template BOL _vy Metal Ma•• (MT): 0.000195
 

Template Dscey Time' 5 years
 

n.~tes m x" x, b y" y, Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial ActiVity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 8.5173E-l0 15.350 30.700 O.ooE+OO 1.31E-08 2.61E-08 Avg.MeV 
Am-241 1.8331E-03 15.350 30.700 O.ooE+OO 2.81E-02 5.63E-Q2 0.0150 4.962E+12 
Am-242m 1.4129E-Q6 15.350 30.700 O.ooE+OO 2.17E-05 4.34E-05 0.0250 1.092E+12 
Am-243 1.4n4E-07 15.350 30.700 O.ooE+OO 2.27E-06 4.54E-06 0.0375 9.298E+11 
C-14 1.2871E-04 15.350 30.700 O.OOE+OO 1.98E-03 3.95E-03 0.0575 9.543E+l1 
CI-36 2.8120E-06 15.350 30.700 O.ooE+OO 4.32E-05 8.63E-05 0.0850 5.912E+l1 
Cm-243 1.7940E-07 15.350 30.700 O.ooE+OO 2.75E-06 5.51E-06 0.1250 4.293E+l1 
Cm-244 1.6962E-06 15.350 30.700 O.ooE+OO 2.60E-05 5.21E-05 0.2250 S.016E+l1 
Co-6O 1.2839E+OO 15.350 30.700 O.ooE+OO 1.97E-t{)1 3.94E-t{)1 0.3750 2.545E+l1 
CS-l34 9.0541E-02 15.350 30.700 O.ooE+OO 1.39E+OO 2.78E+OO 0.5750 3.384E+12 
CS-135 3.2195E-05 15.350 30.700 O.ooE+OO 4.94E-04 9.88E-04 0.8500 1.452E+11 
Cs-137 2.7564E+OO 15.350 30.700 O.ooE+OO 4.23E-t{)1 8.46E+Ol 1.2500 2.949E+12 
Eu-l54 1.5368E-02 15.350 30.700 O.ooE+OO 2.36E-Ol 4.72E-Q1 1.7500 1.966E+09 
Eu-155 2.9293E-Q2 15.350 30.700 O.ooE+OO 4.50E-Ol 8.99E-Ql 2.2500 3.169E+09 
Fe-55 7.7158E-Ol 15.350 30.700 O.ooE+OO 1.18E-t{)1 2.37E-t{)1 2.7500 2.515E+07 
H-3 1.1111 E-Q2 15.350 30.700 O.ooE+OO 1.71E-Ol 3.41E-Ol 3.5000 2.927E+06 
1-129 7.3684E-07 15.350 30.700 O.ooE+OO 1.13E-05 2.26E-05 5.0000 1.64BE+Ol 
Kr-85 2.5263E-Ol 15.350 30.700 O.ooE+OO 3.88E+OO 7.76E+OO 7.0000 1.866E+OO 
Np-237 1.2427E-Q6 15.350 30.700 O.ooE+OO 1.91E-05 3.82E-05 11.0000 2.126E-01 
Pa-231 3.8511E-09 15.350 30.700 O.ooE+OO 5.91E-08 1.18E-07 
Pb-21 0 7.3880E-15 15.350 30.700 O.ooE+OO 1.13E-13 2.27E-13 
Pm-147 2.1023E+OO 15.350 30.700 O.ooE+OO 3.23E-t{)1 6.45E-t{)1 
Pu-238 1.0383E-Q3 15.350 30.700 O.ooE+OO 1.59E-02 3.19E-02 
Pu-239 5.5293E-03 15.350 30.700 O.OOE+OO 8.49E-02 1.70E-Ql 
PU-240 2.1278E-03 15.350 30.700 O.ooE+OO 3.27E-02 6.53E'02 
Pu-241 1.0195E-Ql 15.350 30.700 O.ooE+OO 1.57E+OO 3.13E+00 
Pu-242 2.3128E-Q7 15.350 30.700 O.OOE+OO 3.55E-Q6 7.10E-06 
Ra-226 5.2782E-14 15.350 30.700 O.ooE+OO 8.10E-13 1.62E-12 
Ra-228 1.9338E-10 15.350 30.700 O.ooE+OO 2.97E-09 5.94E-09 
Ru-l06 9.1684E-Q2 15.350 30.700 O.OOE+OO 1.41E+OO 2.81E+OO 
5e-79 1.3018E-05 15.350 30.700 O.OOE+OO 2.ooE-Q4 4.OOE-Q4 
5n-126 1.2167E-05 15.350 30.700 O.ooE+OO 1.87E-04 3.74E-04 
5r-90 2.6045E+OO 15.350 30.700 O.ooE+OO 4.ooE-t{)1 8.00E-t{)1 
Tc-99 4.4241E-04 15.350 30.700 O.ooE+OO 6.79E-03 1.36E-02 
Th-229 1.3713E-10 15.350 30.700 O.ooE+OO 2.10E-09 4.21E-Q9 
Th-23O 1.8090E-l1 15.350 30.700 O.ooE+OO 2.78E-10 5.55E-l0 
Th-232 2.5278E-l0 15.350 30.700 O.OOE+OO 3.88E-Q9 7.76E-09 
T1-208 1.6947E-Q8 15.350 30.700 O.OOE+OO 2.60E-07 5.20E-Q7 
U-232 4.8737E-Q8 15.350 30.700 O.ooE+OO 7.48E-07 1.5OE-Q6 Thermal Power 
U-233 1.2203E-Q7 15.350 30.700 O.OOE+OO 1.87E-Q6 3.75E-06 Nominal Heat Bounding 
U-234 1.5925E-07 15.350 30.700 O.ooE+OO 2.44E-Q6 4.89E-Q6 Output Heat Output 
U-235 -2.6194E-06 15.350 0.000 2.71E-04 2.31E-04 2.71E-Q4 /Walts) /W_i 
U-236 1.2693E-Q5 15.350 30.700 O.ooE+OO 1.95E-04 3.90E-04 8.93E~1 1.78E+OO 
U-238 -3.6331 E-Q8 15.350 0.000 1.70E-Q4 1.69E-Q4 1.70E-04 Total Total 
V-90 2.6060E+OO 15.350 30.700 O.ooE+OO 4.ooE-t{)1 8.OOE-t{)1 
Other Radionuelides 5.53E-t{)1 l.l1E-t{)2 
:m. T......teSeleetioo summarv, ~ andChecb 
Template Selection Summary 

From SFD Used Basis for Parameter Differences: 
Reactor Moderator: LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding: SST (304) SST 
BOL HM Constituents: U-ZrHX U 

BOl enrichment %: 19.93650794 10 to 20 

Bumup Summary (MWd) Basis for bumup used in estimate: 
From SFO I Estimated 

Nominal: 15.350 2.673 Nominal bumup taken directly from SFD (converted to MWd). 
Bounding:1 I 30.700 Bounding bumup assulTl9d to be twice nominal bumup. 

Checks 

EstImated Bumup/
Bumup Multiplier Given Bumup Estimated EOL HMlGiven EOL HM 

Nominal: 0.71 0.17 I 0.981 
Bounding:1 1.43
 ,

Reactor shutdown, core removal, stomge, shipping or other date conflnnlng that IRadlatlOn ceased for fuel. 

~otal bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd'MT). 
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Fuel Radionuclide Inventory Worksheet 

I. Fuel and Teonplate Information Estimated 
Fuel Name: TRIGA FFCR (DORF) lFuol decay start date: 1989 Canister usage: 

SNF10 n: 315 Estimates as of: 2010 18"x10' 
Fuel Units & Oasc<: 2 - ELEMENT Template: TRIGA-SS (LW/U-Zrx, SST, 10 to 20%, U) 0.03 
Heavy Motal Mas.: BOl=.38kg ; EOL=.38kg 2Temp~ate Bumup(MWd): 6.65 
ROD Storage Site: HANFORD Template BOl Heavy Metal Ma•• (MT): 0.000195 

Template Decay Time' 20 years 
D. Estimates m	 x"	 x. b y" Y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity	 Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (boUnding) 
Ac-227 2.6436E-09 3.742 7.485 O.ooE+OO 9.89E-09 1.98E-OB Avg.MeV 
Am-241 3.1429E-03 3.742 7.485 O.ooE+OO 1.18E-02 2.35E-02 0.0150 7.501E+11 
Am-242m 1.3195E-OB 3.742 7.485 O.OOE+OO 4.94E-OO 9.88E-Q6 0.0250 1.561E+11 
Am-243 1.4753E-07 3.742 7.485 O.OOE+OO 5.52E-07 1.10E-OO 0.0375 1.353E+11 
C-14 1.2847E-04 3.742 7.485 O.OOE+OO 4.81E-04 9.62E-04 0.0575 1.455E+l1 
CI-36 2.8120E-OO 3.742 7.485 O.OOE+OO 1.05E-Q5 2.10E-05 0.0850 8.785E+10 
Cm-243 1.2485E-Q7 3.742 7.485 O.ooE+OO 4.66E-Q7 9.33E-Q7 0.1250 5.741E+10 
Cm-244 9.5564E-Q7 3.742 7.485 O.ooE+OO 3.58E-Q6 7.15E-OO 0.2250 7.543E+10 
Co-GO 1.7880E-Ol 3.742 7.485 O.ooE+OO 6.69E-01 1.34E+OO 0.3750 3.306E+10 
Cs-l34 5.8692E-04 3.742 7.485 O.ooE+OO 2.20E-03 4.39E-03 0.5750 5.437E+ll 
Cs-135 3.2195E-05 3.742 7.485 O.OOE+OO 1.20E-04 2.41E-04 0.8500 6.129E+09 
Cs-137 1.9489E+OO 3.742 7.485 O.OOE+OO 7.29E+OO 1.46E+01 1.2500 1.016E+11 
Eu-154 4.5895E-Q3 3.742 7.485 O.OOE+OO 1.72E-Q2 3.44E-Q2 1.7500 1.575E+08 
Eu-155 3.6045E-Q3 3.742 7.485 O.OOE+OO 1.35E-Q2 2.70E-Q2 2.2500 5.424E+05 
Fe-55 1.4185E-Q2 3.742 7.485 O.OOE+OO 5.31E-02 I.OOE-Q1 2.7500 5.976E+03 
H-3 4.7895E-03 3.742 7.485 O.ooE+OO 1.79E-02 3.58E-02 3.5000 3.361E+01 
1-129 7.3684E-Q7 3.742 7.485 O.ooE+OO 2.76E-OO 5.52E-OO 5.0000 4.127E+OO 
Kr-85 9.5820E-02 3.742 7.485 O.OOE+OO 3.59E-Ol 7.17E-Ol 7.0000 4.666E-01 
Np-237 1.2552E-Q6 3.742 7.485 O.OOE+OO 4.70E-OO 9.39E-Q6 11.0000 5.312E-02 
Pa-231 7.0406E-Q9 3.742 7.485 O.OOE+OO 2.63E-OB 5.27E-Q8 
Pb-21 0 5.8oooE-14 3.742 7.485 O.OOE+OO 2.17E-13 4.34E-13 
Pm-147 4.oo75E-02 3.742 7.485 O.OOE+OO 1.50E-Ql 3.ooE-Q1 
Pu-238 9.2256E-04 3.742 7.485 O.OOE+OO 3.45E-Q3 6.91E-Q3 
Pu-239 5.5278E-Q3 3.742 7.485 O.ooE+OO 2.07E-Q2 4.14E-Q2 
Pu-240 2.1248E-Q3 3.742 7.485 O.ooE+OO 7.95E-Q3 1.59E-Q2 
Pu-241 4.9549E-02 3.742 7.485 O.ooE+OO 1.85E-01 3.71E-Q1 
Pu-242 2.3128E-Q7 3.742 ·7.485 O.ooE+OO 8.66E-Q7 1.73E-Q6 
Ra-226 2.4526E-13 3.742 7.485 O.ooE+OO 9.18E-13 1.84E-12 
Ra-228 2.4015E-l0 3.742 7.485 O.ooE+OO 8.99E-l0 1.80E-Q9 
Ru-lOO 3.0802E-OO 3.742 7.485 O.ooE+OO 1.15E-05 2.29E-Q5 
59079 1.3015E-Q5 3.742 7.485 O.ooE+OO 4.87E-05 9.74E-Q5 
8n-126 1.2165E-05 3.742 7.485 O.ooE+OO 4.55E-Q5 9.11E-Q5 
5r-90 1.8226E+OO 3.742 7.485 O.ooE+OO 6.82E+OO 1.36E+01 
Tc-99 4.4241E-04 3.742 7.485 O.ooE+OO 1.66E-Q3 3.31E-03 
Th-229 3.0962E-l0 3.742 7.485 O.ooE+OO 1.16E-Q9 2_32E-Q9 
Th-230 4.2348E-ll 3.742 7.485 O.ooE+OO 1.58E-10 3.17E-10 
Th-232 2.5278E-10 3.742 7.485 O.ooE+OO 9.48E-10 1.89E-09 
T1-2OB 1.5820E-Q8 3.742 7.485 O.ooE+OO 5.92E-Q8 1.18E-Q7 
U-232 4.2647E-Q8 3.742 7.485 O.ooE+OO 1.60E-Q7 3.19E-07 Thermal Power 
U-233 1.2211E-Q7 3.742 7.485 O.OOE+OO 4.57E-07 9.14E-Q7 Nominal Heat Bounding 
U-234 1.9955E-07 3.742 7.485 O.ooE+OO 7.47E-07 1.49E-Q6 Output Heat Output 
U-235 -2.6194E-Q6 3.742 0.000 l.64E-04 l.54E-04 1.64E-04 /Wattsl /Wattsi 
U-236 1.2693E-Q5 3.742 7.485 O.ooE+OO 4.75E-05 9.50E-Q5 •.36E-42 1.87E-01 
U-238 -3.6331 E-Q8 3.742 0.000 1.04E-04 1.03E-04 l.04E-04 Total Total 
V-90 1.8241E+OO 3.742 7.485 O.ooE+OO	 6.83E+OO 1.37E+Ol 
Other Radionuclides 7.21E+OO 1.44E+Ol 
IlL Temnlale Seledioo s-marv. Bnnltl .a!ldC~ 
Template selection Summary 

FromSFO Used Basis lor Parameter Differences: 
Reactor Moderator: L.W AND U ZIRe HYDRIDE lW AND U ZIRe HYDRIDE 

Fuel Cladding: SST (304) SST
 
BOl HM Constiluenls:
 U-ZrHX U
 

BOl enrichment %:
 19.79166667 101020 

Burnup Summary (MWd) Basis for burnup used in estimate: 
FromSFD I Estimeted 

Nomlnal:1 3.7421 1.146 NomlnaJ bumup1_ d:rea~ from SFQ (oooverted 10 MWd). 
Bounding: 7.485 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
BumUD Mu1tiD11er Given Bumup Estimated EOl HMiGiven EOl HM 

Nomlnal:1 0.29 0.31 I 0.991 
Bounding: 0.57 , 

Reac.1or shutdown, core removal. storage, shiPPIng or other date conflnmng that Irradiation ceased for fuel. 

~alai bumup for all fuel associated with this worKsheet must be divided by SOL heavy metal mass 10 get specific bumup values (MWdIMT). 
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I Fuel Radionuclide Inventory Worksheet 

I. F~ and Template hlformatioJl Estimated 
Fuel Name: TRIGA FFCR (ENGLAND) 'Fuel decay start date: 2010 Canister usage: 

SNFID#: 987 Estimates as of: 2010 18"xl0' 
Fuel Uni'" & Oeser: 4 - ELEMENT Template: TRIGA-SS (LW/U-Zrx. SST. 101020%. U) 0.04 
_vy Metal Mass: BOI..=.64I<g ; EOL=.62kg 'Template Bumup(MWd): 6.65 
ROD Storage Site: INEEL Template BOL Heavy Metal Mass (MT): 0.000195 

Template Dscay Time' 5 years 
n. Eotimates m x.. x. b y.. y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Invenlories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 8.5173E-l0 18.747 37.495 O.OOE+OO 1.5OE-08 3.19E-08 Avg. MeV 
Am-241 1.8331E-03 18.747 37.495 O.OOE+OO 3.44E-02 6.87E-02 0.0150 6.060E+12 
Am-242m 1.4129E-08 18.747 37.495 O.OOE+OO 2.65E-05 5.30E-05 0.0250 1.333E+12 
Am-243 1.4774E-07 18.747 37.495 O.OOE+OO 2.77E-06 5.54E-08 0.0375 1.136E+12 
C-14 1.2871E-04 18.747 37.495 O.OOE+OO 2.41E-03 4.83E-03 0.0575 1.166E+12 
CI-36 2.8120E-08 18.747 37.495 O.OOE+OO 5.27E-05 1.05E-04 0.0850 7.221E+11 
Cm-243 1.7940E-07 18.747 37.495 O.OOE+OO 3.36E-06 6.73E-06 0.1250 5.244E+l1 
Cm-244 1.6962E-06 18.747 37.495 O.OOE+OO 3.18E-05 6.36E-05 0.2250 6.126E+l1 
Co-50 1.2839E+OO 18.747 37.495 O.OOE+OO 2.41E+Ol 4.81E+Ol 0.3750 3.109E+11 
Cs-l34 9.0541E-02 18.747 37.495 O.OOE+OO 1.70E+OO 3.39E+OO 0.5750 4.133E+12 
Cs-135 3.2195E-05 18.747 37.495 O.OOE+OO 6.04E-Q4 1.21E-03 0.8500 1.n3E+11 
Cs-137 2.7564E+OO 18.747 37.495 O.OOE+OO 5.17E+Ol 1.03E+02 1.2500 3.602E+12 
EU-154 1.5368E-02 18.747 37.495 O.OOE+OO 2.88E-ol 5.76E-Ol 1.7500 2.401E+09 
Eu-155 2.9293E-02 18.747 37.495 O.OOE+OO 5.49E-Ol 1.10E+OO 2.2500 3.870E+09 
Fe-55 7.7158E-Ol 18.747 37.495 O.OOE+OO 1.45E+Ol 2.89E+Ol 2.7500 3.071E+07 
H-3 1.1111E-02 18.747 37.495 O.OOE+OO 2.08E-ol 4.17E-Ol 3.5000 3.575E+06 
1-129 7.3684E-07 18.747 37.495 O.OOE+OO 1.38E-05 2.76E-OS 5.0000 2.005E+Ol 
Kr-85 2.5263E-Ol 18.747 37.495 O.OOE+OO 4.74E+OO 9.47E+OO 7.0000 2.269E+00 
Np-237 1.2427E-06 18.747 37.495 O.OOE+OO 2.33E-05 4.66E-OS 11.0000 2.586E-Ol 
Pa-231 3.8511E-09 18.747 37.495 O.OOE+OO 7.22E-oB 1.44E-07 
Pb-210 7.3880E-15 18.747 37.495 O.OOE+OO 1.39E-13 2.77E-13 
Pm-147 2.1023E+OO 18.747 37.495 O.OOE+OO 3.94E+Ol 7.88E+Ol 
Pu-238 1.0363E-03 18.747 37.495 O.OOE+OO 1.95E-02 3.89E-02 
Pu-239 5.5293E-03 18.747 37.495 O.OOE+OO 1.04E-ol 2.07E-ol 
Pu-240 2.1278E-03 18.747 37.495 O.OOE+OO 3.99E-02 7.98E-02 
Pu-241 1.0195E-Ol 18.747 37.495 O.OOE+OO 1.91E+OO 3.82E+OO 
Pu-242 2.3128E-07 18.747 37.495 O.OOE+OO 4.34E-06 8.67E-06 
Ra-226 5.2782E-14 18.747 37.495 O.OOE+OO 9.90E-13 1.98E-12 
Ra-228 1.9338E-l0 18.747 37.495 O.OOE+OO 3.63E-09 7.25E-Q9 
RU-l06 9.1684E-02 18.747 37.495 O.OOE+OO 1.72E+OO 3.44E+OO 
5e-79 1.3018E-OS 18.747 37.495 O.OOE+OO 2.44E-Q4 4.88E-04 
5n-126 1.2167E-05 18.747 37.495 O.OOE+OO 2.28E-Q4 4.56E-Q4 
5r-90 2.6045E+OO 18.747 37.495 O.OOE+OO 4.88E+Ol 9.77E+Ol 
Tc-99 4.4241E-04 18.747 37.495 O.OOE+OO 8.29E-Q3 1.66E-02 
Th-229 1.3713E-l0 18.747 37.495 O.OOE+OO 2.57E-09 5.14E-Q9 
Th-230 1.8090E-ll 18.747 37.495 O.OOE+OO 3.39E-l0 6.78E-l0 
Th-232 2.5278E-l0 18.747 37.495 O.OOE+OO 4.74E-09 9.48E-Q9 
TI-208 1.6947E-08 18.747 37.495 O.OOE+OO 3.18E-07 6.35E-07 
U-232 4.8737E-08 18.747 37.495 O.OOE+OO 9.14E-07 1.83E-06 Thermal Power 
U-233 1.2203E-07 18.747 37.495 O.OOE+OO 2.29E-06 4.58E-06 Nominal Heat Bounding 
U-234 1.5925E-07 18.747 37.495 O.OOE+OO 2.99E-06 5.97E-06 Output HeatOulput 
U-235 -2.6194E-06 18.747 0.000 2.77E-Q4 2.28E-Q4 2.77E-Q4 /Wattsl /Wattsl 
U·236 1.2693E·05 18.747 37.495 O.OOE+OO 2.38E-Q4 4.76E·04 1.09E+OO 2.18E+OO 
U·238 ·3.6331 E-oB 18.747 0.000 1.72E-Q4 1.72E-Q4 1.72E·04 Total Total 
V-90 2.6060E+OO 18.747 37.495 O.OOE+OO 4.89E+Ol 9.77E+Ol 
Other Radlonuelides 6.76E+Ol 1.35E+02 

:III. Temulate~~,Burll!l ,>tJI(\Cl!ed<a 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor_: lW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding: SST (304) SST 
BOl HM Conslltuen...: U-ZrHX U 

BOl Enrichment 0/0: 19.96879875 10to20 

Bumup Summary (MWd)< Basis for bumUD used in estimate: 
FromSFD Estimated 

Nominal: 18.747 16.801 NomInal bumup taken diredly from 8FD (converted to MWd). 
Bounding:1 37.495 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bum... Multiplier Given Bumup Estimated EOl HMlGlven EOl HM 

NomInal:1 0.86 0.90 I 1.001 
Bounding: 1.71 ,

Reactor shutdown, core removal, storage, shipping or other date conflRYllng that Irradiation ceased for fuel. 

2Total bumup for all fuel associated lNith this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWd'MT). 
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and T~ Infonnatioo Estimated 

Fuel Nama: TRIGA FFCR (GA) ~ Fuel decay start date: 2035 Canister usage: 
SNF ID #: 1003 Estimates as of: 2010 18"xl0' 

Fuel Units & Descr: 10 - ELEMENT Template: TRIGA-SS (LWIU-Zrx. SST. 10 to 20%. U) 0.14 
Heavy MeIaI Mas>: BOl=l.60kg ; EOl=l.54kg 'Template Bumup(MWd): 6.65 
ROO Storage SIt>: INEEL Template BOL Heavy Metal Mass (MT): 0.000195 

Template Decay Time' 5 years 
n. Estimates m x" x, b Yo y, Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding)
Ac-227 8.5173E-l0 60.140 120.281 O.ooE+OO 5.12E-08 1.02E-07 Avg. MeV -_.-
Am-241 1.8331E-03 60.140 120.281 O.ooE+OO 1.10E-Ol 2.20E-Ol 0.0150 1.944E+13 -------
Am-242m 1.4129E-06 60.140 120281 O.ooE+OO 8.50E-05 1.70E-04 0.0250 4.278E+12
Am-243 1.4774E-07 60.140 120.281 O.OOE+OO 8.89E-06 1.78E-05 0.0375 3.643E+12
C-14 1.2871E-04 60.140 120.281 O.ooE+OO 7.74E-03 1.55E-02 0.0575 3.739E+12
CI-36 2.8120E-06 60.140 120.281 O.ooE+OO 1.69E-04 3.38E-04 0.0850 2.316E+12 
Cm-243 1.7940E-D7 60.140 120.281 O.ooE+OO 1.08E-OS 2.16E-05 0.1250 1.682E+12 
Cm-244 1.6962E-06 60.140 120.281 O.ooE+OO 1.02E-D4 2.04E-04 0.2250 1.965E+12
Co-50 1.2839E+OO 60.140 120.281 O.OOE+OO 7.72E+Ol 1.54E+02 0.3750 9.972E+11 
Cs-l34 9.0541E-02 60.140 120.281 O.ooE+OO 5.45E+OO 1.09E+Ol 0.5750 1.326E+13 
Cs-135 3.2195E-DS 60.140 120.281 O.ooE+OO 1.94E-03 3.87E-03 0.8500 5.689E+l1
Cs-137 2.7564E+OO 60.140 120.281 O.ooE+OO 1.66E+02 3.32E+02 1.2500 1.155E+13 
Eu-l54 1.5368E-02 60.140 120.281 O.ooE+OO 9.24E-Ol 1.85E+OO 1.7500 7.703E+09 
Eu-155 2.9293E-02 60.140 120.281 O.OOE+OO 1.76E+OO 3.52E+OO 2.2500 1.242E+l0
Fe-55 7.7158E-Dl 60.140 120.281 O.ooE+OO 4.64E+Ol 9.28E+Ol 2.7500 9.852E+07
H-3 1.1111E-02 60.140 120.281 0.0010+00 6.66E-Ol 1.34E+OO 3.5000 1.147E+07
1-129 7.3664E-07 60.140 120.281 O.ooE+OO 4.43E-05 8.86E-05 5.0000 6.403E+01
Kr-SS 2.5283E-Ol 60.140 120.281 O.ooE+OO 1.52E+Ol 3.04E+Ol 7.0000 7.249E+00
Np-237 1.2427E-06 60.140 120.281 O.OOE+OO 7.47E-D5 1.49E-04 11.0000 8.258E-Ol
Pa-231 3.SS11E-D9 60.140 120.281 O.ooE+OO 2.32E-D7 4.83E-D7
Pb-21 0 7.3860E-15 60.140 120.281 O.ooE+OO 4.44E-13 8.89E-13
Pm-147 2.1023E+OO 60.140 120.281 O.ooE+OO 1.26E+02 2.53E+02
Pu-238 1.0383E-D3 60.140 120.281 O.ooE+OO 6.24E-02 1.25E-D1
Pu-239 5.5293E-03 60.140 120.281 O.ooE+OO 3.33E-Dl 6.SSE-Dl
Pu-240 2.1278E-D3 60.140 120.281 O.ooE+OO 1.28E-Dl 2.56E-Dl
Pu-241 1.0195E-Dl 60.140 120.281 O.ooE+OO 6.13E+OO 1.23E+Ol
Pu-242 2.3128E-D7 60.140 120.281 O.ooE+OO 1.39E-OS 2.78E-D5
Ra-226 5.2782E-14 60.140 120.281 O.ooE+OO 3.17E-12 6.35E-12
Ra-228 1.9338E-l0 60.140 120.281 O.ooE+OO 1.16E-08 2.33E-oB
Ru-l06 9.1684E-02 60.140 120.281 O.ooE+OO 5.51E+OO 1.10E+Ol
S8-79 1.3018E-DS 60.140 120.281 O.ooE+OO 7.83E-Q4 1.57E-D3
Sn-126 1.2167E-DS 60.140 120.281 O.OOE+OO 7.32E-D4 1.46E-D3
Sr-90 2.6045E+OO 60.140 120.281 O.ooE+OO 1.57E+02 3.13E+02
Tc-99 4.4241E-04 60.140 120.281 O.ooE+OO 2.66E-02 5.32E-02
Th-229 1.3713E-l0 60.140 120.281 O.ooE+OO 8.25E-09 1.SSE-08
Th-230 1.8090E-ll 60.140 120.281 O.ooE+OO 1.09E-D9 2.18E-D9
Th-232 2.5278E-l0 60.140 120.281 O.ooE+OO 1.52E-08 3.04E-oB
TI-208 1.6947E-oB 60.140 120281 O.ooE+OO 1.02E-oB 2.04E-06
U-232 4.8737E-oB 60.140 120.281 O.ooE+OO 2.93E-06 5.86E-06 Thennal Power
U-233 12203E-D7 60.140 120.281 O.ooE+OO 7.34E-06 1.47E-DS Nominal Heat Bounding
U-234 1.5925E-D7 60.140 120.281 O.ooE+OO 9.58E-06 1.92E-DS Output Heat Output
U-235 -2.6194E-06 60.140 0.000 6.66E-Q4 5.10E-Q4 6.68E-D4 /Watts) /Watts)
U-236 1.2693E-DS 60.140 120.281 O.ooE+OO 7.63E-04 1.53E-D3 3.50E+OO 7.00E+OO
U-238 -3.6331 E-oB 60.140 0.000 4.35E-D4 4.33E-D4 4.35E-D4 Total Total
V-90 2.6060E+OO 60.140 120.281 O.ooE+OO 1.57E+02 3.13E+02
Other Radionuclides 2.17E+02 4.34E+02
IIL Temolate SelectiOn s....-rr•.__ amlCbed<s 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: -_: LW AND U ZIRC HYDRIDE LW AND U ZIRe HYDRIDE 

Fuel Cladding: SST (304) SST
 
BOl JIM Constituents:
 U-ZrHX U
 

BOL Enrichment %:
 19.26433915 101020 

Bumup Summary (MWd) Basis for bumup used in estimate:
 
FromSFD 1 Estimated
 

Nomlnal:1 54.7141 60.140 Nominal ""mup calcu!aled from fhe heavy metal mass destroyed. 
Boundlng:1 1 120.281 Bounding bumup assllmed to be twice nominal bumup.

Checks 
Estimated Bumupl

BumuD MUItiDller Given Bumup Estimated EOL HMlGlven EOL HM
 
Nominal: 1.10
 1.10 I 1.001 

Bounding: 2.20 ,
Reactor shutdown. core removal. storage, shipping or other date confurmng that Irradiation ceased for fuel. 

2Total bumup for all fuel associated with this worksheet must be divided by SOL heavy metal mass to get specific bumup values (MWd'MT). 
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and Template lnfonaatim> Estimated 

Fuel Name: TRIGA FFCR (HEIDELBERG) 1Fuel decay start date: 2010 Canister usage: 
SNF ID #: 1045 Estimates 8S of: 2010 18"xl0' 

Fuel Units & Oeser: 5 - ELEMENT Template: TRIGA-SS (LW/U-Zrx. SST, 10 to 20%, U) 0.05 
Heavy Metal Mass: 801.=.8OI<g ; EOI.=.79k9 'Template Bumup(MWd): 6.65 
ROO Storage Site: INEEL Templale BOL Heavy Metal Mass (MT): 0.000195 

Template Decay Time' 5 years 

ll.&timates m Xo Xb b Yo Yb Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonsfsec 
Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 8.5173E-1O 15.613 31.226 O.ooE..oo 1.33E-08 2.66E-OS Avg.MeV 
Am-241 1.8331E-03 15.613 31.226 O.ooE..oo 2.66E-02 5.72E-02 0.0150 5.047E+12 
Am-242m 1.4129E-OS 15.613 31.226 O.ooE..oo 2.21E-05 4.41E-05 0.0250 l.l11E+12 
Am-243 1.4774E-07 15.613 31.226 O.ooE..oo 2.31E-06 4.61E-06 0.0375 9.457E+l1 
C-14 1.2871E-04 15.613 31.226 O.ooE..oo 2.01E-03 4.02E-Q3 0.0575 9.707E+l1 
CI-36 2.8120E-OS 15.613 31.226 O.ooE..oo 4.39E-05 8.78E-05 0.0850 6.014E+l1 
Cm-243 1.7940E-Q7 15.613 31.226 O.ooE..oo 2.80E-OS 5.60E-OS 0.1250 4.367E+ll 
Cm-244 1.6962E-06 15.613 31.226 O.ooE..oo 2.65E-Q5 5.30E-05 0.2250 5.101E+11 
Co-GO 1.2839E..oo 15.613 31.226 O.OOE..oo 2.OOE+01 4.01E+Ol 0.3750 2.589E+l1 
Cs-l34 9.0541E-02 15.613 31.226 O.ooE..oo 1.41E..oo 2.83E..oo 0.5750 3.442E+12 
Cs-135 3.2195E-Q5 15.613 31.226 O.ooE..oo 5.03E-04 1.01E-03 0.8500 1.4nE+11 
Cs-137 2.7564E..oo 15.613 31.226 O.ooE..oo 4.30E+Ol 8.61E+Ol 1.2500 3.000E+12 
EU-154 1.5368E-02 15.613 31.226 O.ooE..oo 2.40E-Ql 4.80E-Ql 1.7500 2.oooE+09 
EU-155 2.9293E-02 15.613 31.226 O.ooE..oo 4.57E-Ol 9.15E-Ol 2.2500 3.223E+09 
Fe-55 7.7158E-Ol 15.613 31.226 O.ooE..oo 1.20E+Ol 2.41E+Ol 2.7500 2.558E+07 
H-3 1.1111 E-02 15.613 31.226 O.ooE..oo 1.73E-Ol 3.47E-Ol 3.5000 2.978E+06 
1-129 7.3684E-07 15.613 31.226 O.OOE..oo 1.15E-05 2.30E-Q5 5.0000 1.686E+Ol 
Kr-65 2.5283E-Ql 15.613 31.226 O.ooE..oo 3.94E..oo 7.89E..oo 7.0000 1.909E+OO 
Np-237 1.2427E-OS 15.613 31.226 O.ooE..oo 1.94E-05 3.88E-05 11.0000 2.175E-Ol 
Pa-231 3.8511E-Q9 15.613 31.226 O.ooE..oo 6.01E-OS 1.20E-07 
Pb-21 0 7.3880E-15 15.613 31.226 O.ooE..oo 1.15E-13 2.31E-13 
Pm-147 2.1023E..oo 15.613 31.226 O.ooE..oo 3.28E+Ol 6.56E+Ol 
Pu-238 1.0383E-03 15.613 31.226 O.ooE..oo 1.62E-Q2 3.24E-Q2 
Pu-239 5.5293E-Q3 15.613 31.226 O.OOE..oo 8.63E-Q2 1.73E-Ol 
Pu-240 2.1278E-03 15.613 31.226 O.ooE..oo 3.32E-02 6.64E-02 
Pu-241 1.0195E-Ol 15.613 31.226 O.ooE..oo 1.59E..oo 3.18E..oo 
Pu-242 2.3128E-07 15.613 31.226 O.OOE..oo 3.61E-OS 7.22E-06 
Ra-226 5.2782E-14 15.613 31.226 O.ooE..oo 8.24E-13 1.65E-12 
Ra-228 1.9338E-l0 15.613 31226 O.OOE..oo 3.02E-Q9 6.04E-Q9 
RU-1OS 9.1684E-02 15.613 31.226 O.ooE..oo 1.43E..oo 2.86E..oo 
5e-79 1.3018E-05 15.613 31.226 O.OOE..oo 2.03E-04 4.07E-04 
5n-126 1.2167E-05 15.613 31.226 O.ooE..oo 1.90E-04 3.80E-Q4 
5r-90 2.6045E..oo 15.613 31.226 O.OOE..oo 4.07E+Ol 8.13E+Ol 
Te-99 4.4241E-04 15.613 31.226 O.OOE+OO 6.91E-03 1.38E-02 
Th-229 1.3713E-l0 15.613 31.226 O.ooE..oo 2.14E-09 4.28E-09 
Th-230 1.8090E-ll 15.613 31.226 O.OOE..oo 2.82E-l0 5.65E-l0 
Th-232 2.5278E-l0 15.613 31.226 O.ooE..oo 3.95E-Q9 7.89E-09 
TI-2OS 1.6947E-06 15.613 31.226 O.ooE..oo 2.65E-07 5.29E-07 
U-232 4.8737E-OS 15.613 31.226 O.ooE..oo 7.61E-07 1.52E-OS Thenmal Power 
U-233 1.2203E-07 15.613 31.226 O.ooE..oo 1.91E-OS 3.81E-OS Nominal Heat Bounding 
U-234 1.5925E-07 15.613 31.226 O.ooE..oo 2.49E-OS 4.97E-06 Output Heat Output 
U-235 -2.6194E-06 15.613 0.000 3.44E-Q4 3.03E-Q4 3.44E-Q4 (Watts) (Watts) 
U-236 1.2693E-05 15.613 31.226 O.ooE..oo 1.98E-Q4 3.96E-Q4 9.09E-41 1.82E+OO 
U-238 -3.8331 E-OS 15.613 0.000 2.16E-Q4 2.15E-Q4 2.16E-04 Total Total 
V-90 2.6060E..oo 15.613 31.226 O.ooE..oo 4.07E+Ol 8.14E+Ol 
Other Radionuelides 5.63E+Ol 1.13E+02 

lb. Tt!JllIllate$eledlon S-O',$""".oSommaro,..nc1 C~ 
Template selection Summery 

From SFD Usm Basis for Parameter Differences: 
Reactor Moderetor: LW AND U ZIRC HYDRIDE LW AND U Z1AC HYDRIDE 

Fuel Cladding: SST (304) SST 
BOL HM Constituents: U-ZrHX U 

BOL enrichment %: 19.85018727 101020 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nominal: 15.613 10.023 Nominal bumup Iaken diredly from SFD (converted fo MWd). 
Boundlng:1 I 31.226 Bounding bumup assumed to b& twice nominal bumup. 

Checks 

Estimated Bumup/
Bumup Multiplier Given Bumup Estimated EOL HMlGlven EOL HM 

Nomlnal:1 0.57 0.64 I 0.991 
Bounding: 1.14 ,

Reactor shutdown, core removal, storage, shipping or other date confmnrng that Irradiation ceased for fuel.
 

ZTotaJ bumup for all fuel associated lNith this worksheet must be divided by SOL heavy metal mass to get specific bumup values (MWd'MT).
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Fuel Radionuclide Inventory Worksheet 

I. Fuel and Template lJlfotmation Estimated
 

Fuel Name: TRIGA FFCR (ITALY) 'Fuol decay start date: 1959 Canister usage:
 
SNFID#: 7:30 Estimates as of: 2010 18"xl0'
 

Fuel Units & Des<:r: 3 - ELEMENT Template: TRIGA-SS (lW/U-Zrx. SST. 10 to 20%. U) 0.04 
Heavy Metal Mass: BOl=.48kg ; EOl=.46kg 'Template Bumup(MWd): 6.65 
ROD Storage Site: INEEl Templa" BOl Hsavy Metal Mass (MT): 0.000195 

Template Decay Time" 50 years 
IL Estimates m x" x. b y" y. Gamma Sources
 

Photon Total
 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec
 

Radionuclide Template Fuel Burnup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding)
 

Ac-227 9.4992E-D9 24.342 48.685 O.OOE+OO 2.31E-07 4.62E-07 Avg.MeV
 

Am-241 4.0120E-03 24.342 48.685 O.OOE+OO 9.77E-D2 1.95E-DI 0.0150 2.377E+12
 
Am-242m 1.1510E-06 24.342 48.665 O.OOE+OO 2.80E-D5 5.60E-05 0.0250 4.937E+11
 

Am-243 1.4713E-07 24.342 48.685 O.OOE+OO 3.58E-D6 7.16E-D6 0.0375 4.297E+11
 

C-14 1.2800E-D4 24.342 48.685 O.OOE+OO 3.12E-D3 6.23E-03 0.0575 4.629E+l1
 
CI-36 2.8120E-06 24.342 48.685 O.OOE+OO 6.85E-05 1.37E-04 0.0850 2.780E+ll
 
Cm-243 6.0120E-08 24.342 48.685 O.OOE+OO 1.46E-06 2.93E-06 0.1250 1.80SE+11
 

Cm-244 3.0331E-07 24.342 48.665 O.OOE+OO 7.38E-D6 1.48E-05 0.2250 2.395E+ll
 
Co-GO 3.4847E-03 24.342 48.665 O.OOE+OO 8.43E-D2 1.69E-Dl 0.3750 1.045E+11
 

Cs-l34 2.4632E-08 24.342 48.685 O.OOE+OO 6.00E-D7 1.20E-D6 0.5750 1.766E+12
 

Cs-135 3.2195E-D5 24.342 48.685 O.OOE+OO 7.84E-D4 1.57E-03 0.8500 1.738E+l0
 
Cs-137 9.7519E-Ol 24.342 48.685 O.OOE+OO 2.37E-HJl 4.75E-HJl 1.2500 1.859E+10
 

Eu-l54 4.0947E-04 24.342 48.685 O.OOE+OO 9.97E-03 1.99E-D2 1.7500 4.486E+08
 
Eu-155 5.4586E-D5 24.342 48.685 O.OOE+OO 1.33E-D3 2.66E-D3 2.2500 1. 142E+05
 
Fe-55 4.7955E-06 24.342 48.685 O.OOE+OO 1.17E-D4 2.33E-D4 2.7500 2.060E+04
 

H-3 8.9038E-D4 24.342 48.685 O.ooE+OO 2.17E-D2 4.33E-D2 3.5000 6.010E+01
 

1-129 7.3684E-07 24.342 48.665 O.OOE+OO 1.79E-D5 3.59E-D5 5.0000 2.530E+01
 

Kr-85 1.3791E-02 24.342 48.665 O.OOE+OO 3.36E-Dl 6.71E-Dl 7.0000 2.854E+OO
 

Np-237 1.3038E-D6 24.342 48.665 O.OOE+OO 3.17E-D5 6.35E-D5 11.0000 3.245E-Ol
 
Pa-231 1.5534E-D8 24.342 48.685 O.OOE+OO 3.78E-D7 7.56E-D7 
Pb-210 7.1759E-13 24.342 48.665 O.OOE+OO 1.75E-ll 3.49E-ll 
Pm-147 1.4547E-D5 24.342 48.665 O.OOE+OO 3.54E-D4 7.08E-04 
Pu-238 7.2827E-D4 24.342 48.665 O.ooE+OO 1.77E-D2 3.55E-D2 
Pu-239 5.5218E-D3 24.342 48.665 O.ooE+OO 1.34E-Dl 2.69E-Dl 
Pu-240 2.1173E-D3 24.342 48.665 O.ooE+OO 5.15E-D2 1.03E-Dl 
Pu-241 1.1702E-D2 24.342 48.665 O.ooE+OO 2.85E-Dl 5.70E-Dl 
Pu-242 2.3128E-D7 24.342 48.685 O.ooE+OO 5.63E-D6 1.13E-D5 
Ra-226 1.6627E-12 24.342 48.665 O.ooE+OO 4.10E-ll 8.19E-l1 
Ra-228 2.5263E-l0 24.342 48.665 O.ooE+OO 6.15E-D9 1.23E-D8 
Ru-l06 3.4090E-15 24.342 48.665 O.ooE+OO 8.30E-14 1.66E-13 
S0-79 1.3012E-D5 24.342 48.665 O.ooE+OO 3.17E-04 6.33E-D4 
So-126 1.2162E-OS 24.342 48.685 O.ooE+OO 2.96E-D4 5.92E-D4 
Sr-90 8.9323E-Ol 24.342 48.665 O.ooE+OO 2.17E-HJl 4.35E-HJl 
Tc-99 4.4241E-04 24.342 48.685 O.ooE+OO 1.08E-D2 2.15E-D2 
Th-229 7.6902E-l0 24.342 48.685 O.ooE+OO 1_87E-D8 3.74E-D8 
Th-230 1.3059E-l0 24.342 48.665 O.ooE+OO 3.18E-D9 6.36E-D9 
Th-232 2.5278E-l0 24.342 48.685 O.ooE+OO 6.15E-09 1.23E-D8 
T1-208 1.1892E-D8 24.342 48.685 O.ooE+OO 2.89E-D7 5.79E-D7 
U-232 3.1970E-D8 24.342 48_685 O.ooE+OO 7.78E-D7 1.56E-D6 Thermal Power 
U-233 1.2232E-D7 24.342 48.665 O.ooE+OO 2_98E-06 5.95E-D6 Nominal Heat Bounding 
U-234 2.8662E-D7 24.342 48.685 O.ooE+OO 6_98E-D6 1.40E-OS Output Heat Output 
U-235 -2.6194E-D6 24.342 0.000 2.10E-04 1.48E-D4 2.10E-D4 !Watts) !Watts) 
U-236 1.2696E-D5 24.342 48.685 O.ooE+OO 3.09E-04 6.18E-D4 2.72E~1 5.45E~1 

U-238 -3.6331 E-D8 24.342 0.000 1.30E-D4 1.29E-D4 1.30E-D4 Total Total 
Y-90 8.9338E-Dl 24.342 48.685 O.OOE+OO 2.17E-HJl 4.35E-HJl 
Other Radionuclides 2.40E-HJl 4.80E-HJl 

m.TeJllPlate~ s.m-..... BumlJP~llnd()~ 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
R_Moderater: LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding: 1-_ SST (304) SST
 
BOl HM Constituents:
 U-ZrHX U 

BOL Enrichment C'-o: 20.04130579 10t02O

Bumup Summary (MWd) Basis for bumup used in estimate: 
From SFD 1 Estimated 

Nomlnlll:1 16.5061 24.342 Nominal bumup calculated from the heavy metal mass destroyed. 
Boundlng:1 1 48.685 Bounding bumup assumed to be twice nominal burnup. 

Checks 

Estimated Bumupl 
BumUD MulllD11er Given Bumup Estimated EOl HMlGlven EOl HM 

Nomintll: 1.48 1.47 I 1.001 
Bounding: 2.95 ,

Reac10r shutdown, core removal, storage, shipping or other date conflnnlng that Irradiation ceased for fuel. 

2Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup vatues (MWd'MT). 
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Fuel Radionuclide Inventory Worksheet 

,I. Fuel .nc1 TeIlljlIaw Information Estimated 
Fuel Name: TRIGA FFCR (MNRC) 'Fuel deeay start date: 2035 Canister usage: 

SNF ID#: 703 Estimates as of: 2010 18"xlD' 
Fuel Units & Oeser: 5 - ELEMENT Template: TRIGA-SS (LW/U-Zrx. SST. 101020%. U) 0.07 
Heavy Metal Mass: BOI..=.80k9 ; EOI..=.76k9 'Template Bumup(MWd): 6.65 
ROD SIOI"age Site: INEEL Template BOL _vyMetaI Mass (MI): 0.000195 

Template Decay Time' 5 years 

D. Estima1es m x" Xb b y" Yb Gamma Sources 
Pholon Total 

CilMWd From Nominal Bounding Fuel Initial Ac1ivity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 8.5173E-l0 39.139 78.278 O.OOE+OO 3.33E-08 6.67E-08 Avg. MeV 
Am-241 1.8331E-Q3 39.139 78.278 O.OOE+OO 7.17E-02 1.43E-Ol 0.0150 1.265E+13 
Am-242m 1.4129E-Q6 39.139 78278 O.OOE+OO 5.53E-05 1.11E-Q4 0.0250 2.784E+12 
Am-243 1.4774E-Q7 39.139 78.278 O.OOE+OO 5.78E-Q6 1.16E-05 0.0375 2.371E+12 
C-14 1.2871E-04 39.139 78.278 O.OOE+OO 5.04E-03 1.01E-02 0.0575 2.433E+12 
CI-36 2.8120E-OO 39.139 78.278 O.OOE+OO 1.10E-04 2.20E-04 0.0850 1.508E+12 
Cm-243 1.7940E-07 39.139 78.278 O.OOE+OO 7.02E-OO 1.40E-Q5 0.1250 1.095E+12 
Cm-244 1.6962E-OO 39.139 78.278 O.OOE+OO 6.64E-05 1.33E-04 0.2250 1.279E+12 
Co-OO 1.2839E+OO 39.139 78.278 O.OOE+OO 5.03E+Ol 1.01E+02 0.3750 6.490E+11 
Cs-l34 9.0541E-Q2 39.139 78.278 O.OOE+OO 3.54E+OO 7.09E+OO 0.5750 8.628E+12 
Cs-l35 3.2195E-05 39.139 78.278 O.OOE+OO 1.26E-03 2.52E-03 0.8500 3.703E+11 
Cs-137 2.7564E+OO 39.139 78.278 O.OOE+OO 1.08E+02 2.16E+02 1.2500 7.520E+12 
EU-l54 1.5368E-02 39.139 78.278 O.OOE+OO 6.02E-Ol 1.20E+OO 1.7500 5.013E+09 
Eu-155 2.9293E-02 39.139 78.278 O.OOE+OO 1.15E+OO 2.29E+OO 2.2500 8.080E+09 
Fe-55 7.7158E-Ql 39.139 78.278 O.OOE+OO 3.02E+Ol 6.04E+Ol 2.7500 6.411E+07 
H-3 1.1111E-Q2 39.139 78.278 O.OOE+OO 4.35E-Ol 8.70E-Ol 3.5000 7.464E+06 
1-129 7.3684E-07 39.139 78.278 O.OOE+OO 2.88E-05 5.77E-Q5 5.0000 4. 152E+Ol 
Kr-85 2.5283E-Ol 39.139 78.278 O.OOE+OO 9.89E+OO 1.98E+Ol 7.0000 4.700E+OO 
Np-237 1.2427E-OO 39.139 78.278 O.OOE+OO 4.86E-05 9.73E-05 11.0000 5.354E-Ol 
Pa-231 3.8511E-09 39.139 78.278 O.OOE+OO 1.51E-07 3.01E-07 
Pb-210 7.3880E-15 39.139 78.278 O.OOE+OO 2.89E-13 5.78E-13 
Pm-147 2.1023E+OO 39.139 78.278 O.OOE+OO 8.23E+Ol 1.65E+02 
Pu-238 1.0383E-03 39.139 78.278 O.OOE+OO 4.OOE-02 8.13E-Q2 
Pu-239 5.5293E-Q3 39.139 78.278 O.OOE+OO 2.16E-Ol 4.33E-Ql 
Pu-240 2.1278E-03 39.139 78.278 O.OOE+OO 8.33E-02 1.67E-Ql 
Pu-241 1.0195E-Ol 39.139 78.278 O.OOE+OO 3.99E+OO 7.98E+OO 
Pu-242 2.3128E-Q7 39.139 78.278 O.OOE+OO 9.05E-Q6 1.81E-05 
Ra-226 5.2782E-14 39.139 78.278 O.OOE+OO 2.07E-12 4.13E-12 
Ra-228 1.9338E-l0 39.139 78278 O.OOE+OO 7.57E-09 1.51E-Q8 
Ru-lOO 9.1884E-02 39.139 78.278 O.OOE+OO 3.59E+OO 7.18E+OO 
5 ..79 1.3018E-05 39.139 78.278 O.OOE+OO 5.10E-Q4 1.02E-Q3 
5n-126 1.2167E-Q5 39.139 78.278 O.OOE+OO 4.76E-Q4 9.52E-04 
5r-90 2.6045E+OO 39.139 78.278 O.OOE+OO 1.02E+02 2.04E+02 
Tc-99 4.4241E-Q4 39.139 78.278 O.OOE+OO 1.73E-02 3.46E-Q2 
Th-229 1.3713E-l0 39.139 78.278 O.OOE+OO 5.37E-09 1.07E-Q8 
Th-230 l.8090E-ll 39.139 78.278 O.OOE+OO 7.08E-l0 1.42E-09 
Th-232 2.5278E-l0 39.139 78.278 O.OOE+OO 9.89E-Q9 l.98E-oa 
TI-208 1.6947E-Q8 39.139 78.278 O.OOE+OO 6.63E-07 l.33E-Q6 
U-232 4.8737E-Q8 39.139 78.278 O.OOE+OO 1.91E-OO 3.82E-Q6 Thermal Power 
U-233 1.2203E-Q7 39.139 78.278 O.OOE+OO 4.78E-Q6 9.5SE-Q6 Nominal Heat Bounding 
U-234 1.S92SE-07 39.139 78.278 O.OOE+OO 6.23E-Q6 1.2SE-QS Output Heat Output 
U-235 -2.6194E-OO 39.139 0.000 3.35E-Q4 2_32E-Q4 3.35E-04 /Watts\ /Wattsi 
U-236 1_2693E-05 39.139 78.278 O.OOE+OO 4.97E-Q4 9.94E-Q4 2.28E+OO 4.56E+OO 
U-238 -3.8331 E-Q8 39.139 0.000 2.17E-Q4 2.16E-Q4 2.17E-Q4 Total Total 
V-90 2.6060E+OO 39.139 78.278 O.OOE+OO 1.02E+02 2.04E+02 
Other Radlonuclldes 1.41E+02 2.82E+02 

:mTemubwSeled.icm SutluIla..... 1InmnnSummar:I'.ancl Cbed<!l 
Templata selection Summary 

FromSFD Used Basis for Parameter Differences: 
R_Modorator: LW AND U ZIRC HYDRIDE lW AND U ZIRC HYDRIDE 

Fuel Cladding: SST (304) SST
 
BOL HM Constituents:
 U-ZrHX U
 

BOL Enrichment eye:
 19.34235977 10t02O 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nominal: 27.340 39.139 Nominal bumup calallated from the heavy metal mass destroyed. 
Boundlng:1 I 78.278 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumup Multiplier Given Bumup Estimated EOL HMiGiven EOL HM
 

Nominal: 1.43 1.43 I 1.001
 
Boundlng:1 2.86 ,

Reactor shutdown, core removal, storage, shlppmg or other date conflnmng that Irradiation ceased for fuel.
 

~otaJ bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd'Mn.
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Fuel Radionuclide Inventory Worksheet 
J. Fuel and Template (nfontlllfiOll Estimated 

Fuel Nam<:: TRIGA FFCR (MNRC) 1Fuel decay start date: 2035 Canister usage: 
SNFID#: 737 Estimates as of: 2010 lB"xl0' 

Fuel Units & Oeser: 6 - ELEMENT Template: TRIGA-SS (lW/U·Zrx, SST, 10 to 20'>0, U) 0,08
 

Heavy Metal Mas.: BOl=2.46k9 : EOl=2.46k9 "Template Bumup(MWd): 6,65
 
ROD Storage Sit~: INEEl Template BOl Heavy Metal Mas. (MT): 0,000195 

Templale Decay Time: 5 y.a", 
n.Esdmates m x" b y" Yo Gamma Sources 

Photon Total
 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec
 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding)
 

Ac-227 8,5173E-l0 47,013 232.332 O.OOE+OO 4.00E-08 1,98E-07 ~1!-.r.le'V''-__~=~ 
"'A"'m--'-2~4;1,------------'1"',833~""1E=--~03"--------"4~7."'O-"13"-------'2~~3~":2~.332- ~~O:OOE+OO~---'8"'.62E-02 4,26E-Ol 0,0150 3.755E+13 
Am-242m 1,4129E-06 47.013 232.332 O,OOE+oo 6.84E-OS 3,28E-04 0.0250 8.263E+12 
Am-243 1.4774E-07 47.013 232.332 O.OOE+OO 6.95E-06 3,43E-05 0,0375 7.037E+12 
C-14 1.2871E-Q4 47.013 232,332 O.OOE+OO 6.OSE-03 2,99E-02 0.0575 7,222E+12 
CI-38 2.8120E-06 47.013 232.332 O.OOE+OO 1.32E-04 6,53E-04 0.0850 4.474E+12 
Cm-243 1.7940E_Q7 47.013 232,332 O.OOE+OO 8.43E-06 4,17E-05 0,1250 3,249E+12
 
Cm-244 1.6962E_06 47.013 232,332 O.OOE+OO 7.97E-OS 3,94E-Q4 0.2250 3,796E+12
 
Co-SO 1.2839E+OO 47.013 232,332 O.OOE+OO 6,04E+Ol 2.98E+02 0,3750 1,926E+12
 
Cs-l34 9.0541E_Q2 47,013 232,332 O.OOE+OO 4.26E+OO 2.10E+Ol 0.5750 2.561E+13
 
Cs-l35 3.2195E_Q5 47,013 232.332 O.OOE+OO 1.51E-03 7,48E-03 0,8500 1.099E+12
 
Cs-137 2.7564E+OO 47,013 232.332 O.OOE+OO 1.30E+02 6.40E+02 1.2500 2,232E+13
 
Eu-154 1.5368E_Q2 47,013 232.332 O.OOE+OO 7.23E_Q1 3.57E+OO 1,7500 1,488E+l0
 

Eu-155 2.9293E_Q2 47,013 232.332 O.OOE+OO 1.38E+OO 6.81E+OO 2.2500 2,398E+10
 
Fe-55 7.7158E-Ol 47.013 232.332 OroE+OO 3,63E+Ol 1.79E+02 2,7500 1,903E+08
 
H-3 1.1111E-02 47.013 232.332 O.OOE+OO 5.22E_Ql 2.58E+OO 3,5000 2,215E+07
 
1-129 7.3684E_Q7 47.013 232.332 O.OOE+OO 3,46E_Q5 1.71E-Q4 5.ססOO 1.233E+02 
Kr-85 2.5263E_Ql 47.013 232.332 O,OOE+oo 1.19E+Ol 5.87E+Ol 7.ססOO 1,395E+01
 
Np-237 1.2427E_06 47.013 232.332 O.OOE+OO 5,84E_Q5 2,89E-Q4 11,ססOO 1,590E+oo
 

~P~a,-,-2,,3~1---- ---"3"''85"-'-11~E=_-Q9"":'_-----"4~7."'0-'-'13~----'2"3'=2"'.33,,..2 O,OOE+oo 1,81 E_Q7 8,95E-07 
Pb-21 0 7,3880E-15 47,013 232.332 O.OOE+OO 3,47E-13 1.72E-12 
Pm-147 2.1023E+OO 47.013 232.332 O.OOE+OO 9.88E+01 4.88E+02 
Pu-238 1.0383E_Q3 47.013 232.332 O,OOE+oo 4,88E_Q2 2.41 E_Ql 
Pu-239 5,5293E-Q3 47.013 232.332 O,OOE+oo 2.SOE-01 1.28E+OO 
Pu-240 2,1278E_Q3 47.013 232,332 O.OOE+OO 1,OOE-01 4.94E_Ql 
Pu-241 1,0195E_Ql 47,013 232.332 O.OOE+OO 4.79E+OO 2.37E+Ol 
Pu-242 2.3128E_Q7 47,013 232,332 O.OOE+OO 1.09E_Q5 5.37E-Q5 
Ra-226 5.2782E-14 47,013 232,332 O.OOE+OO 2.48E-12 1.23E-ll 
Ra-228 1.9338E-l0 47,013 232.332 O.OOE+OO 9.09E-Q9 4.49E-oB 
Ru-l06 9.1684E-02 47,013 232.332 O.OOE+OO 4,31E+OO 2,13E+Ol 
Se-79 1.3018E-Q5 47.013 232.332 O.OOE+OO 6.12E-04 3.02E_Q3 
Sn-126 1.2167E-Q5 47.013 232.332 O.OOE+OO 5.72E-04 2.83E_Q3 
Sr-90 2.6045E+OO 47.013 232.332 O.OOE+OO 1.22E+02 6.OSE+02 
Tc-99 4.4241E-Q4 47.013 232.332 O.OOE+OO 2.06E_Q2 1.03E_Ql 
Th-229 1.3713E-l0 47.013 232.332 O.OOE+OO 6.45E_Q9 3.19E-oB 
Th-230 l.8090E-ll 47.013 232.332 O.OOE+OO 8.50E-l0 4.20E_Q9 
Th-232 2.5278E-l0 47.013 232.332 O.OOE+OO 1.19E-06 5.87E-oB 
TI-208 1.6947E-oB 47.013 232.332 O.OOE+OO 7.97E_Q7 3.94E_06 
U-232 4,8737E-oB 47.013 232.332 O.OOE+OO 2.29E_06 1,13E-Q5 Thennal Power 

-;:U;--2;;:33:;:;- ---;-l:o.22~03~E~-Q~7----__o47:;."'0~13:;__---_o2:;;3,,2.:;:33'E2""'--~0.:;:OO'EE~+OO~:---~5;::,7"'4~Ec:-06~---.;:2~.84~E,,-Q5CE_-_IINominal Heat BOUnding
U-234 1.5925E_Q7 47.013 232.332 O.OOE+OO 7.49E_06 3,70E-Q5 OutPut Heat OutPut 
U-235 -2.6194E_06 47.013 0.000 1.OSE-03 9,29E-Q4 1.OSE_Q3 /Wattsl /Wallsi 
U-236 1.2693E-Q5 47.013 232.332 O.OOE+OO 5.97E-Q4 2.95E-Q3 2.74E+OO 1.35E+01 
U-238 -3.8331E-oB 47.013 0.000 6.64E-Q4 6,62E-Q4 6.84E-Q4 Total Total 
V-90 2.6060E+OO 47.013 232.332 O.OOE+OO 1.23E+02 6.OSE+02 
Other Radionuclides 1.69E+02 8.38E+02 
m. Temnlate SeJedioJI SUntalarv, 
Template selection Summary 

From SFD Used Basis for Parameter Differences: 
Reactor Moderator: LW AND U ZIRe HYDRIDE LW AND U ZIRe HYDRIDE 

Fuel aaddlng: SST (304) SST 

BO~;LM==~f---;1::-9,U-::;76"'~=rH::,~==1--l-----;-10"'tO'-~-;;2::-0----1 

Bumup Summary (MWd) Basis for bumup used in estimate:
 
From SFD Estimated
 

Nomlnal:1 I 47,013 Nominal bumup assumed to be 2% of BOl heavy metal mass.
 
Bounding: 232.332 94,025 Bounding bumup laken directly from SFD (converted to M'Nd).
 

Checks 
Estimated Bumupl 

BumUD MUttiDlier Given BumuD Estimated EOL HMlGiven EOL HM 
Nominal: 0,56 I 0,981 

Bounding: 2,77 0,40 , 
Reador shutdown. core removal, storage, shipping or other date confJnnmg that madlatlon ceased for fuel. 

~alai bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdIMT). 
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Fuel Radionuclide Inventory Worksheet 
J. Fuelllnd TeJ!Ip/ate JIlfonnatiol> Estimated 

Fuel Name: TAIGA FFCA (MNAC) 'Fuel decay start date: 2035 Canister usage: 
SNF 10 #: 1055 Estimates as of: 2010 18"xl0' 

Fuel Units & Oeser: 1 - ELEMENT Template: TRIGA·SS (LW/U-Zrx, SST, 10 to 20%. U) 0.01 
Heavy Metal Mass: BOl=.67kg ; EOl=.67kg "remplate Bumup(MWd): 6.65 
ROD Storage Site: INEEL Template BOL Heavy Metal Ma•• (MT): 0.000195 

Template Decay Time" 5 years 
'n. Estimates m x" x. b y" y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuelide Template Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 8.5173E-l0 12.881 63.594 O.OOE+OO 1.10E-08 5.42E-OB Avg. MeV 
Am-241 1.8331E-03 12.881 63.594 O.OOE+OO 2.36E-02 1.17E-Ol 0.0150 1.028E+13 
Am-242m 1.4129E-06 12.881 63.594 O.OOE+OO 1.82E-05 8.99E-05 0.0250 2.262E+12 
Am-243 1.4774E-07 12.881 63.594 O.OOE+OO 1.90E-06 9,40E-06 0.0375 1.926E+12 
C-14 1.2871E-04 12.881 63.594 O.OOE+OO 1.66E-03 8.18E-03 0.0575 1.977E+12 
CI-36 2.8120E-06 12.881 63.594 O.OOE+OO 3.62E-OS 1.79E-04 0.0850 1.225E+12 
Cm-243 1.7940E-07 12.881 63.594 O.OOE+OO 2.31E-06 1.14E-OS 0.1250 8.893E+11 
Cm-244 1.6962E-06 12.881 63.594 O.OOE+OO 2.19E-05 1.OBE-04 0.2250 1.039E+12 
Co-60 1.2839E+OO 12.881 63.594 O.OOE+OO 1.65E+Ol 8.16E+Ol 0.3750 5.272E+l1 
Cs-l34 9.0541E-Q2 12.881 63.594 O.OOE+OO 1.17E+OO 5.76E+OO 0.5750 7.009E+12 
Cs-135 3.2195E-05 12.881 63.594 O.OOE+OO 4.15E-04 2.05E-03 0.8500 3.008E+11 
Cs-137 2.7564E+OO 12.881 63.594 O.OOE+OO 3.55E+Ol 1.75E+02 1.2500 6.109E+12 
EU-154 1.5388E-02 12.881 63.594 O.OOE+OO 1.98E-Ol 9.77E-Ol 1.7500 4.073E+09 
Eu-155 2.9293E-02 12.881 63.594 O.OOE+OO 3.77E-Ol 1.86E+OO 2.2500 6.565E+09 
Fe-55 7.7158E-Ol 12.881 63.594 O.OOE+OO 9.94E+OO 4.91E+Ol 2.7500 5.209E+07 
H-3 1.1111 E-02 12.881 63.594 O.OOE+OO 1.43E-Ol 7.07E-Ql 3.5000 6.064E+06 
1-129 7.3664E-Q7 12.881 63.594 O.OOE+OO 9.49E-06 4.69E-Q5 5.0000 3.374E+01 
Kr-85 2.5263E-Ol 12.881 63.594 O.OOE+OO 3.25E+OO 1.61E+Ol 7.0000 3.820E+OO 
Np-237 1.2427E-06 12.881 63.594 O.OOE+OO 1.60E-Q5 7.90E-05 11.0000 4.352E-Ol 
Pa-231 3.8511E-09 12.881 63.594 O.OOE+OO 4.96E-Q8 2.45E-07 
Pb-210 7.3880E-15 12.881 63.594 O.OOE+OO 9.52E-14 4.70E-13 
Pm-147 2.1023E+OO 12.881 63.594 O.OOE+OO 2.71E+Ol 1.34E+02 
Pu-238 1.0383E-03 12.881 63.594 O.OOE+OO 1.34E-02 6.60E-Q2 
Pu-239 5.5293E-Q3 12.881 63.594 O.OOE+OO 7.12E-02 3.52E-Ql 
Pu-240 2.1278E-03 12.881 63.594 O.OOE+OO 2.74E-02 1.35E-Ol 
Pu-241 1.0195E-Ql 12.881 63.594 O.OOE+OO 1.31E+OO 6.48E+OO 
Pu-242 2.3128E-07 12.881 63.594 O.OOE+OO 2.98E-06 1.47E-OS 
Ra-226 5.2782E-14 12.881 63.594 O.OOE+OO 6.80E-13 3.36E-12 
Ra-228 1.9338E-l0 12.881 63.594 O.OOE+OO 2.49E-09 123E-oB 
Ru-l06 9.1664E-Q2 12.881 63.594 O.OOE+OO 1.18E+OO 5.83E+OO 
5e-79 1.3018E-Q5 12.881 63.594 O.OOE+OO 1.88E-04 8.28E-04 
5n-126 1.2167E-05 12.881 63.594 O.OOE+OO 1.57E-04 7.74E-04 
5r-90 2.6045E+OO 12.881 63.594 O.OOE+OO 3.35E+Ol 1.66E+02 
Tc-99 4,4241E-Q4 12.881 63.594 O.OOE+OO 5.70E-Q3 2.81E-Q2 
Th-229 1.3713E-l0 12.881 63.594 O.OOE+OO 1.77E-09 8.72E-Q9 
Th-230 1.8090E-ll 12.881 63.594 O.OOE+OO 2.33E-l0 1.15E-Q9 
Th-232 2.5278E-l0 12.881 63.594 O.OOE+OO 3.26E-09 1.61 E-oB 
TI-2OB 1.6947E-oB 12.881 63.594 O.OOE+OO 2.18E-07 I.OBE-06 
U-232 4.8737E-oB 12.881 63.594 O.OOE+OO 6.28E-Q7 3.10E-06 Thermal Power 
U-233 1.2203E-07 12.881 63.594 O.OOE+OO 1.57E-06 7.76E-06 Nominal Heat Bounding 
U-234 1.5925E-07 12.881 63.594 O.OOE+OO 2.05E-06 1.01E-OS Output Heat Output 
U-235 -2.6194E-06 12.881 0.000 2.88E-Q4 2.54E-04 2.88E-Q4 /Watts) /Watts) 
U-236 1.2693E-Q5 12.881 63.594 O.OOE+OO 1.64E-04 8.07E-Q4 7.50E-Ol 3.70E+OO 
U-238 -3.6331 E-oB 12.881 0.000 1.62E-04 1.62E-04 1.82E-Q4 Total Total 
V-90 2.6060E+OO 12.881 63.594 O.OOE+OO 3.38E+Ol 1.88E+02 
Other Radionuclides 4.64E+Ol 229E+02 
JD. Tl!IttIlIall> ~~rv,8!JD1l1 ,ande... 
Template selection Summary 

FromSFD U1Ied
 Basis for Parameter Differences: 
Reactor Moderator: LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE
 

Fuel Cladding: SST (304) SST
 
SOL HM Constituents: U-ZrHX U
 

BOL Enrichment %: 19.74748006 10to 20 

BurnupSumma~(MWd)" Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal:1 1 12.881 Nominal bumup assumed to be 2"/0 of BOL heavy metal mass. 
Boundlng:1 63.5941 25.763 Boun~ng bumup laken dired~ from SFD (converted to MWd). 

Checks 

Estimated Bumupl 
BumUD Multiolier Given Bumup Estimated EOL HMlGlven EOL HM 

Nominal: 0.56 I 0.981 
Bounding: 2.76 0.41 , 

Reactor shutdo'oNn, core removal, storage, shipping or other date confinmng that Irradiation ceased for fuel.
 

lTotal bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdIMT).
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and Template Information Estimated 

Fuel Name: TRIGA FFCR (OSU) 'Fuel decay start date: 2025 Canister usage: 
SNF 10 II: 1041 Estimates as of: 2010 18"x10' 

Fuel Units & Dasc:r: 2 • ELEMENT Tempiate: TRIGA·FLlP (lW/U·Zrx, SST, 60 to 100%, U) 0.02 
Heavy Metal Ma••: BOl=.39k9 ; EOl=.37k9 1"emplate Bumup(MWd): 66.52 
ROD Ste>mge SIto: INEEl Template BOl _vy Metal Mas. (MT): 0.000196 

Template Decay Time' 5 years 
n. Estimates m x" x, b y" y, Gamma Sources
 

Photon Total
 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec
 

Radionuclide Template Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding)
 

Ac·227 2.8488E-10 20.909 41.818 O.ODE+OO	 5.96E-09 1.19E-Q8 Avg. MeV
 
Am-241 7.5767E-03 20.909 41.818 O.ODE+OO	 1.58E-01 3.17E-Dl 0.0150 6.747E+12
 
Am-242m 2.4459E-05 20.909 41.818 O.OOE+OO	 5.11E-04 1.02E-D3 0.0250 1.481E+12
 

Am-243 3.0983E-05 20.909 41.818 O.ODE+OO	 6.48E-04 1.30E-D3 0.0375 1.310E+12
 
C-14 1.2590E-04 20.909 41.818 O.ODE+OO	 2.63E-03 5.27E-03 0.0575 1.307E+12
 
CI-36 2.6624E-Q8 20.909 41.818 O.ODE+OO	 5.57E-05 1.11E-D4 0.0S50 8.134E+l1
 
Cm-243 3.8244E-Q5 20.909 41.818 O.ODE+OO	 8.ODE-D4 l.60E-Q3 0.1250 6.531E+l1
 

Cm-244 4.1010E-03 20.909 41.818 O.DOE+OO	 8.57E-02 1.71E-01 0.2250 6.913E+l1
 

Co-60 1.2410E+OO 20.909 41.818 O.ODE+OO	 2.59E+<l1 5.19E+<l1 0.3750 3.449E+l1
 
Cs-l34 6.5454E-D1 20.909 41.818 O.ODE+OO	 1.37E+<l1 2.74E+<l1 0.5750 5.709E+12
 
Cs-135 1.9753E-05 20.909 41.818 O.ODE+oo	 4.13E-04 8.26E-D4 0.8500 1.047E+12
 
Cs-137 2.7375E+OO 20.909 41.818 O.ODE+OO	 5.72E+<l1 1.14E+<l2 1.2500 4.023E+12
 
Eu-l54 1.2324E-01 20.909 41.818 O.ODE+OO	 2.58E+OO 5.15E+OO 1.7500 5.381E+09
 
Eu-155 5.3037E-D2 20.909 41.818 O.ODE+OO	 1.11E+OO 2.22E+OO 2.2500 4.218E+09
 
Fe-55 7.9555E-D1 20.909 41.818 O.ODE+OO	 1.66E+<l1 3.33E+<l1 2.7500 3.823E+07
 

H-3 1.0531E-D2 20.909 41.818 O.ODE+OO	 2.20E-D1 4.40E-01 3.5000 4.501E+06
 
1-129 7.1287E-D7 20.909 41.818 O.ODE+OO	 1.49E-05 2.98E-Q5 5.0000 1.078E+03
 
Kr-85 2.4955E-D1 20.909 41.818 O.ODE+OO	 5.22E+OO 1.04E+<l1 7.0000 1.241E+02
 
Np-237 1.2121E-05 20.909 41.818 O.ODE+OO	 2.53E-04 5.07E-D4 11.0000 1.424E+Ol
 
Pa-231 1.1230E-09 20.909 41.818 O.ODE+OO	 2.35E-08 4.70E-08 
Pb-21 0 6.1636E-14 20.909 41.818 O.ODE+OO	 1.29E-12 2.58E-12 
Pm-147 1.1302E+OO 20.909 41.818 O.ODE+OO	 2.36E+<l1 4.73E+<l1 
Pu-236 5.4826E-02 20.909 41.818 O.ODE+OO	 1.15E+OO 2.29E+OO 
Pu-239 1.4056E-Q3 20.909 41.818 O.ODE+OO	 2.94E-D2 5.88E-D2 
Pu-240 1.1536E-03 20.909 41.818 O.ODE+OO	 2.41E-D2 4.82E-D2 
Pu-241 4.2995E-D1 20.909 41.818 O.ODE+OO	 8.99E+OO l.80E+<ll 
Pu-242 4.9910E-06 20.909 41.818 O.ODE+OO	 1.04E-04 2.09E-D4 
Ra-226 2.4008E-13 20.909 41.818 O.ODE+OO	 5.02E-12 1.ODE-11 
Ra-228 1.8220E-11 20.909 41.818 O.ODE+OO	 3.81E-10 7.62E-10 
Ru-106 1.0343E-D1 20.909 41.818 O.ODE+OO	 2.16E+OO 4.33E+OO 
Se-79 1.2832E-Q5 20.909 41.818 O.ODE+OO	 2.68E-D4 5.37E-D4 
Sn-126 1.2090E-Q5 20.909 41.818 O.ODE+OO	 2.53E-D4 5.06E-D4 
Sr-90 2.5848E+OO 20.909 41.818 O.ODE+OO	 5.36E+<l1 1.07E+<l2 
Tc-99 4.0319E-D4 20.909 41.818 O.ODE+OO	 8.43E-03 1.69E-D2 
Th-229 7.7375E-11 20.909 41.818 O.ODE+OO	 1.62E-Q9 3.24E-D9 
Th-230 1.2211E-10 20.909 41.818 O.ODE+OO	 2.55E-Q9 5.11E-D9 
n,-232 2.3842E-11 20.909 41.818 O.ODE+OO	 4.99E-10 9.97E-10 
n-208 1.4313E-D7 20.909 41.818 O.ODE+OO	 2.99E-Q6 5.99E-Q6 
U-232 4.1927E-Q7 20.909 41.818 O.ODE+OO	 8.77E-Q6 1.75E-Q5 Thermal Power 
U-233 6.8491E-Q8 20.909 41.818 a.ODE+OO	 l.43E-Q6 2.66E-Q6 Nominal Heat Bounding 
U-234 2.0189E-Q6 20.909 41.818 O.ODE+OO	 4.22E-Q5 8.44E-Q5 Output HeatOulput
 
U-235 -2.6572E-Q6 20.909 O.OOD 5.92E-D4	 5.37E-D4 5.92E-D4 (Wattsl /Wattsl
 
U-236 1.3575E-Q5 20.909 41.818 O.ODE+OO	 2.84E-D4 5.68E-D4 1.37E+OO 2.74E+OO
 

U-238 -2.2698E-Q8 20.909 0.000 3.97E-Q5	 3.92E-Q5 3.97E-Q5 Total Total 
Y-90 2.5848E+OO 20.909	 41.818 O.ODE+OO 5.36E+<l1 1.07E+<l2 
Other Radionuclides 7.45E+<l1 1.49E+<l2 
m. Templata~ SUIllllllh'Y.S_ •lind ()hedgl 
Template selection SummarY 

From SFD Used Basis for Parameter Differences: 
Reactor Moderator: LVI AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding: SST (304) SST 
BOl HM Constituento: lJ.ZrHX-Er U 

SOL Enrichment %: 69.89795918 60 to 100 

Burnup Summary (MWdt Basis for bumup used in estimate: 
FromSFD EstImated 

Nomina!: 5.731 20.909 Nominal bumup caIculaIed from tho hoavy metal mass _ye<!. 
Bounding:1 I 41.818 Bounding bumup assumed to be twice nominal bumup. 

Checks	 

Estimated Sumupl
Bumup Multiplier Given Sumup Estimated EOl HMiGiven EOl HM 

Nomina:: 0.16 3.65 I 1.001 
Bounding:1 0.31 ,

Reactor shutdown, core removal, storage, shiPping or other date confirming that Irradiation ceased for fuel. 

2Tota! bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdIMT). 
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I Fuel Radionuclide Inventory Worksheet 

I. Fuel and TeftlPIate W_tion Estimated 
Fuel Name: TAIGA FFCR (OSU) 'Fuel decay start date: 2025 Canister usage: 

SNF 10 #: 1039 Estimates as of: 2010 18"xl0' 
Fuol Units & Oeser: 3 - ELEMENT Template: TRIGA-SS (LW/U-Zrx. SST, 10 to 20%. U) 0.04 
Heavy Metal Mass: BOL=.48k9 : EOl=.47k9 'Template Bumup(MWd): 6.65 
ROO Storage Site: INEEL Template BOL Heavy Metal Mass (MTI: 0.000195 

Template Decay Time' 5 years 

n.Estimatell m Xo x. b Yo y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel energy Photons/sec 
Radionuclide Template Fuel Burnup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 

Ae-227 8.5173E-l0 7.732 15.465 O.ooE+OO 6.59E-09 1.32E-Q8 Avg. MeV 
Am-241 1.8331E-03 7.732 15.465 O.ooE+OO 1.42E-02 2.83E-02 0.0150 2.499E+12 
Am-242m 1.4129E-OO 7.732 15.465 O.ooE+OO 1,09E-Q5 2.19E-05 0.0250 5.500E+l1 
Am-243 1.4774E-Q7 7.732 15.465 O.ooE+OO 1.14E-OO 2.28E-OO 0.0375 4.684E+l1 
C-14 1.2871E-Q4 7.732 15.465 O.ooE+OO 9.95E-04 1.99E-Q3 0.0575 4.807E+l1 
CI-36 2.8120E-Q6 7.732 15.465 O,ooE+oo 2.17E-05 4.35E-Q5 0.0850 2.978E+l1 
Cm-243 1.7940E-07 7.732 15.465 O.ooE+OO 1.39E-Q6 2.77E-Q6 0.1250 2.163E+ll 
Cm-244 1.6962E-OO 7.732 15.465 O.ooE+OO 1.31E-05 2.62E-OS 0.2250 2.527E+11 
Co-6O 1.2839E+OO 7,732 15.465 O.ooE+OO 9,93E+OO 1.99E+Ol 0.3750 1.282E+l1 
Cs-l34 9.0541E-Q2 7,732 15.465 O.ooE+OO 7.ooE-Ol 1.40E+OO 0.5750 1.705E+12 
Cs-135 3.2195E-05 7.732 15.465 O.ooE+OO 2.49E-04 4.98E-04 0.8500 7.315E+l0 
Cs-137 2.7564E+OO 7.732 15.465 O.ooE+OO 2.13E+Ol 4.26E+Ol 1.2500 1.486E+12 
Eu-154 1.5368E-02 7.732 15.465 O.ooE+OO 1.19E-Ol 2.38E-Ol 1.7500 9.904E+08 
Eu-155 2.9293E-02 7.732 15.465 O.ooE+OO 2.27E-01 4.53E-Ol 2.2500 1.596E+09 
Fe-55 7.7158E-Ql 7,732 15.465 O.ooE+OO 5,97E+OO 1.19E+Ol 2.7500 1.267E+07 
H-3 1.1111E-02 7.732 15.465 O.ooE+OO 8.59E-02 1.72E-Ol 3.5000 1.475E+06 
1-129 7.3664E-07 7.732 15.465 O.ooE+OO 5.70E-Q6 1.14E-05 5.0000 8.402E+OO 
Kr-SS 2.5263E-Ol 7.732 15.465 O.ooE+OO 1.95E+OO 3,91E+OO 7.0000 9.515E-Ol 
Np-237 1,2427E-Q6 7,732 15.465 O.ooE+OO 9.61E-OO 1.92E-05 11.0000 1.084E-Ol 
Pa-231 3.SS11E-09 7.732 15.465 O.ooE+OO 2.98E-08 5.96E-oB 
Pb-21 0 7.3880E-15 7.732 15.465 O.ooE+OO 5,71E-14 1.14E-13 
Pm-147 2.1023E+OO 7.732 15.465 O,ooE+oo 1.63E+Ol 3.25E+Ol 
Pu-238 1.0383E-03 7.732 15.465 O.ooE+OO 8.03E-Q3 1.61E-02 
Pu-239 5.5293E-03 7.732 15.465 O.ooE+OO 4.28E-02 8.55E-02 
Pu-240 2.1278E-Q3 7.732 15.465 O.ooE+OO 1.65E-02 3,29E-Q2 
Pu-241 1.0195E-Ql 7,732 15.465 O.ooE+OO 7.88E-Ol 1.58E+OO 
Pu-242 2,3128E-07 7.732 15.465 O.ooE+OO 1.79E-Q6 3.58E-OO 
Ra-226 5.2782E-14 7.732 15.465 O.ooE+OO 4.08E-13 8.16E-13 
Ra-228 1.9338E-l0 7.732 15,465 O.ooE+OO 1.50E-09 2.99E-09 
RU-l00 9.1684E-02 7,732 15.465 O.ooE+OO 7.09E-Ol 1.42E+OO 
5e-79 1.3018E-Q5 7.732 15.465 O.ooE+OO 1.01E-04 2.01E-Q4 
5n-126 1.2167E-05 7.732 15.465 O.ooE+OO 9,41E-Q5 1.88E-04 
5r-90 2,6045E+OO 7.732 15.465 O.ooE+OO 2.01E+Ol 4,03E+Ol 
Te-99 4.4241E-04 7.732 15.465 O.ooE+OO 3.42E-Q3 6.84E-Q3 
Th-229 1.3713E-l0 7.732 15.465 O.ooE+OO 1.00E-09 2.12E-Q9 
Th-230 1.8090E-ll 7.732 15.465 O.ooE+OO 1.40E-l0 2.80E-l0 
Th-232 2.5278E-l0 7.732 15.465 O.ooE+OO 1.95E-Q9 3.91E-09 
TI-208 1.6947E-oB 7,732 15.465 O.ooE+OO 1.31E-07 2.62E-Q7 
U-232 4.8737E-oB 7,732 15,465 O.ooE+OO 3.77E-Q7 7.54E-Q7 Thermal Power 
U-233 1.2203E-Q7 7.732 15.465 O.ooE+OO 9.44E-Q7 1.89E-OO Nominal Heat Bounding 
U-234 1.5925E-07 7.732 15.465 O,ooE+oo 123E-Q6 2.46E-OO Output Heat Output 
U-235 -2.6194E-OO 7.732 0.000 2.00E-04 l.86E-Q4 2.00E-04 (Wattsl /Watts) 
U-236 1.2693E-OS 7.732 15,465 O.ooE+OO 9.81E-OS 1.96E-Q4 4.50E-Gl 9.ooE-Gl 
U-238 -3.6331 E-oB 7.732 0.000 1.29E-04 1.29E-04 1,29E-Q4 Total Total 
Y-90 2.6060E+OO 7.732 15.465 O.ooE+OO 2.02E+Ol 4.03E+Ol 
Other Radionuelides 2.79E+Ol 5.58E+Ol 

Ill. TeJlQllate ~s..-.ary, ~Ul'JI" ,.""ell. 
Template Selection Summary 

FromSFD U- Basis for Parameter Differences: 
Reactor Moderator: LW AND U ZIRe HYDRIDE lW AND U ZIRe HYDRIDE 

Fuel Cladding: SST (304) SST 
BOL HM ConsUtuents: U-ZrHX U 

BOl Enrichment %: 19.9 101020 

Bumup Summary (MWd) Basis for burnup used in estimate: 
From SFD Estimated 

-..inal:1 4.678 7.732 Nominal bumup calculated from the heavy metal mass destroyed. 
Bounding:1 I 15.465 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupi 
BumUD Multi"'ler Given Bumup Estimated EOl HMIGlven EOl HM 

Nominal: 0.47 1.65 I 1.001 
Bounding: 0.94 ,

Reactor shlltdolMl, core removal, storage, stllppmg,or other date confmmng that Irradiation ceased for fuel. 

2rotal bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd'MT). 
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Fuel Radionuclide Inventory Worksheet 

1. Fuel and T$IljlIale Information Estimated 
Fuel Name: TRIGA FFCR (PENN. STATE UNIV.) 1Fue:: decay start date: 2035 Canister usage: 

SNF ID II: 815 Estimates as of: 2010 18"x10' 
Fuel Units & De<=: 7 - ELEMENT Tempi.": TAIGA-SS (LWIU-Zrx, SST, 10 to 20%, U) 0,09
 

Heavy Malal Mas.: BOl.=l.38kg ; EOl.=l.32kg 'Templ... Bumup(MWd): 6.65
 
ROD Storago Site: INEEL Templ." BOl Heavy Me1a1 Mass (MT): 0.000195
 

Templsle Decay Tims' 5 years 
n. Estimates m x. x" b Y. Yb Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Pllolonslsec 

Radionuclide Template Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding)
Ac-227 8.5173E-10 60,140 120.281 O.OOE+OO 5.12E-08 1,02E-07 Avg.MsV
Am-241 1.8331E-Q3 60.140 120.281 O.ooE+OO 1,10E-01 2,20E-Q1 0.0150 1.944E-t13
Am-242m 1.4129E-06 60,140 120,281 O.OOE+OO 8.50E-05 1,70E-04 0.0250 4.278E+12 
Am-243 1.4774E-07 60.140 120.281 O.ooE+OO 8.89E-06 1.78E-OS 0.0375 3.643E+12
C-14 1,2871E-04 60,140 120,281 O,OOE+OO 7.74E-Q3 1.55E-02 0.0575 3.739E+12
CI-36 2.8120E-06 60.140 120.281 O.ooE+OO 1.69E-04 3,36E-04 0.0850 2.316E+12
Cm-243 1,7940E-07 60,140 120,281 O,ooE+OO 1,oSE-05 2.16E-05 0.1250 1.682E+12
Cm-244 1.6962E-D6 60,140 120.281 O.OOE+OO 1.02E-04 2,04E-04 0.2250 1.965E+12
Go-GO 1,2839E+OO 60.140 120,281 O,ooE+OO 7,72E+Ol 1,54E+02 0.3750 9.972E+l1
Cs-134 9.0541E-Q2 60,140 120.281 O.OOE+OO 5.45E+OO 1,09E+Ol 0.5750 1.326E+13 
Cs-l35 3.2195E-05 60.140 120.281 O,OOE+OO 1,94E-03 3.87E-03 0.8500 5.689E+11 
Cs-137 2,7564E+OO 60.140 120,281 O,ooE+OO 1,66E+02 3.32E+02 1.2500 ' 1.155E+13
Eu-154 1.5368E-Q2 60,140 120.281 O.OOE+OO 924E-01 1,85E+OO 1.7500 7.703E+09 
Eu-155 2.9293E-Q2 60.140 120.281 O.OOE+OO 1.76E+OO 3,52E...oO 2.2500 1.242E+10 
Fe-55 7,7158E-Q1 60.140 120.281 O,ooE+OO 4,64E+01 9.28E+01 2.7500 9.852E+07
H-3 1,1111E-02 60,140 120,281 O,ooE+OO 6,68E-01 1,34E+OO 3.5000 1.147E+07
1-129 7.3694E-07 60,140 120,281 O.ooE+OO 4.43E-05 8.86E-05 5.ססOO 6.388E+Ol
Kr-85 2,5263E-Q1 60.140 120,281 O,ooE+OO 1,52E+01 3.04E+Ol 7.ססOO 7.232E+00
Np-237 1.2427E-06 60,140 120,281 O.OOE+OO 7.47E-Q5 1.49E-04 11.ססOO 8.239E-Ol
Pa-231 3.8511E-Q9 60,140 120.281 O.OOE+OO 2.32E-07 4,63E-07
Pb-21 0 7,3880E-15 60.140 120,281 O,ooE+OO 4,44E-13 8.89E-13
Pm-147 2.1023E+OO 60,140 120,281 O,ooE+OO 1,26E+02 2.53E+02
Pu-238 1.0383E-Q3 60,140 120,281 O.OOE+OO 6.24E-02 1,25E-Q1
Pu-239 5.5293E-Q3 60.140 120,281 O.OOE+OO 3.33E-01 6,65E-Q1
Pu-24O 2.1278E-Q3 60.140 120.281 O,OOE+OO 1,28E-01 2,S6E-Q1
Pu-241 1,0195E-Q1 60,140 120,281 O,ooE+OO 6.13E+OO 1,23E+01
Pu-242 2.3128E-Q7 60,140 120.281 O.OOE+OO 1,39E-Q5 2,78E-05
Ra-226 5.2782E-14 60.140 120.281 O.ooE+OO 3,17E-12 6,35E-12
Ra-228 1,9338E-10 60,140 120.281 O.ooE+OO 1.16E-oB 2,33E-oB
Ru-l06 9.1664E-Q2 60,140 120,281 O.ooE+OO 5,51E+OO 1.10E+01
5e-79 1,3018E-D5 60,140 120,281 O,ooE+OO 7.83E-04 1,57E-Q3
5n-126 1,2167E-D5 60,140 120,281 O,ooE+OO 7,32E-04 1.46E-Q3
5r-90 2,6045E+OO 60.140 120,281 O,ooE+OO 1,57E+02 3.13E+02
Tc-99 4.4241E-04 60,140 120.281 O.ooE+OO 2.66E-Q2 5,32E-02
Th-229 1,3713E-10 60.140 120,281 O,ooE+OO 8.25E-09 1.65E-08
Th-230 1,8090E-11 60,140 120,281 O.ooE+OO 1.09E-09 2,18E-09
Th-232 2.5278E-10 60.140 120.281 O,ooE+OO 1,52E-oB 3.04E-08
TI-208 1,6947E-oB 60.140 120.281 O.ooE+OO 1.02E-D6 2,04E-06
U-232 4,8737E-oB 60.140 120,281 O,ooE+OO 2.93E-D6 5,86E-D6 Thermal Power
U-233 1.2203E-Q7 60,140 120.281 O,ooE+OO 7,34E-D6 1.47E-OS Nominal Heat Bounding
U-234 1,5925E-07 60.140 120,281 O,ooE+OO 9,58E-D6 1,92E-05 Output Heat Output
U-235 -2,6194E-D6 60,140 0,000 5,90E-04 4.32E-04 5,90E-04 (Watts) !Watts)
U-236 1.2693E-05 60.140 120,281 O.ooE+OO 7.63E-04 1,53E-Q3 3,SOE+OO 7.00E+OO
U-238 ·3.8331 E-oB 60.140 0.000 3.72E-04 3,70E-04 3.72E-04 Total Total
Y·90 2,6060E+OO 60.140 120.281 O,ooE+OO 1.57E+02 3,13E+02
Other Radionuclides 2. 17E+02 4,34E+02

UL Template Selection SummarY, ~ ,and Cll<!d<$ 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderater: LW AND U ZIRC HYDRIDE LW AND U ZlRC HYDRIDE 

Fuel Cladding: SST (304) SST 
BOl HM Consllluent9: U-ZrHX U 

BOl Enrichment %: 19.79695431 101020 

Burnup Summary (MWd) Basis for bumup used in estimate: 
From SFD I Estimated 

Nomin<l:/I-. 40--'.3'-1--'9t-1 --::::60::c:;.1".0 Noninal bumup calculated from the heavy metal mass destroyed. 
Bounding: 120.281 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumup Multiplier Given Bumup Estimated EOl HMlGlven EOl HM 

Nomlncl: 1.28 1.49 I 1.001 
Boundlng:1 2.56 , 

Reactor shutdown. core removal. storage. shiPPIng or other date confnmtng tha1lrradiation ceased for fuel. 

2Total bumup for all fuel associated with this worksheet must be diVided by BOl heavy metal mass to get specific bumup values (MWd'MT). 
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I Fuel Radionuclide Inventory Worksheet 

.1. Fuel ......·Template Wformation Estimated 
Fuel Name: TRIGA FFCR (SLOVENIA) 'Fuel decay start date: 1959 Canister usage: 

SNFID#: 941 Estimates 8S of: 2010 18"x10' 
Fuel Units & Oeser: 3 - ELEMENT Template: TRIGA-SS (LW/U-Zrx. SST. 10 to 20%. U) 0.04 
_vy Metal Mass: BOl=.47kg ,EOl=.46kg 2Template Bumup(MWd): 6.65 
ROO Storage Site: INEEL Template SOL _vy Metal Mass (MT): 0.000195
 

Template Decay Time' 50 years
 

JI. E$timates m x" x, b y" y, Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 9,4992E-09 16.138 32.276 O.ooE+OO 1.53E-07 3.07E-07 Avg. MeV 
Am-241 4.0120E-03 16.138 32.276 O.ooE+OO 6.47E-Q2 1.29E-01 0.0150 1.576E+12 
Am-242m 1.1510E-06 16.138 32.276 O.ooE+OO 1,86E-05 3.71E-05 0.0250 3.273E+11 
Am-243 1,4713E-07 16.138 32.276 O.ooE+OO 2.37E-06 4.75E-Q6 0.0375 2.849E+11 
C-14 1.2800E-04 16.138 32.276 O.ooE+OO 2.07E-03 4.13E-03 0.0575 3.069E+l1 
CI-38 2.8120E-06 16.138 32.276 O.ooE+OO 4.54E-05 9.08E-05 0.0850 1.843E+l1 
Cm-243 6.0120E-08 16.138 32.276 O.ooE+OO 9.70E-07 1.94E-Q6 0.1250 1.197E+l1 
Cm-244 3.0331E-Q7 16.138 32.276 O.ooE+OO 4.89E-06 9.79E-06 0.2250 1.588E+l1 
CO-50 3.4647E-03 16.138 32.276 O.ooE+OO 5.59E-02 1.12E-Ol 0.3750 6.925E+l0 
Cs-134 2.4632E-08 16.138 32.276 O.ooE+OO 3.98E-07 7.95E-07 0.5750 1.171E+12 
Cs-135 3.2195E-05 16.138 32.276 O.ooE+OO 5.20E-04 1,04E-03 0.8500 1.152E+l0 
Cs-137 9.7519E-Q1 16.138 32.276 O.ooE+OO 1.57E+01 3.15E+01 1.2500 1.232E+l0 
Eu-154 4.0947E-04 16.138 32.276 O.ooE+OO 6.61E-03 1.32E-02 1.7500 2.974E+08 
Eu-155 5.4586E-05 16.138 32.276 O.ooE+OO 8.81E-04 1.76E-Q3 2.2500 7.574E+04 
Fe-55 4.7955E-06 16.138 32.276 O.ooE+OO 7.74E-05 1,55E-04 2.7500 1.366E+04 
H-3 8.9038E-04 16.138 32.276 O.ooE+OO 1.44E-02 2.87E-02 3.5000 4.007E+Ol 
1-129 7.3884E-07 16.138 32.276 O.ooE+OO 1.19E-Q5 2.38E-05 5.ססOO 1.687E+Ol 
Kr-85 1.3791E-02 16.138 32.276 O.ooE+oo 2.23E-01 4.45E-Q1 7.ססOO 1.903E+00 
Np-237 1.3038E-06 16.138 32.276 O.ooE+OO 2.10E-05 4.21E-05 11.ססOO 2.164E-Q1 
Pa-231 1,5534E-08 16.138 32.276 O.ooE+OO 2.51E-Q7 5.01E-07 
Pb-21 0 7.1759E-13 16.138 32.276 O.ooE+OO 1.16E-11 2.32E-11 
Pm-147 1.4547E-05 16.138 32.276 O.ooE+OO 2.35E-04 4.70E-Q4 
Pu-238 7.2827E-Q4 16.138 32276 O.ooE+OO 1.18E-Q2 2.35E-02 
Pu-239 5.5218E-03 16.138 32.276 O.ooE+OO 8.91E-02 1.78E-Q1 
Pu-240 2.1173E-03 16.138 32.276 O.ooE+OO 3.42E-02 6.63E-02 
Pu-241 1.1702E-02 16.138 32.276 O.ooE+OO 1,89E-01 3.78E-Q1 
Pu-242 2.3128E-Q7 16.138 32.276 O.ooE+OO 3.73E-06 7.46E-Q6 
Ra-226 1,6827E-12 16.138 32.276 O.ooE+OO 2.72E-11 5,43E-11 
Ra-228 2.5263E-10 16.138 32.276 O.ooE+OO 4.08E-Q9 8.15E-Q9 
Ru-106 3.4090E-15 16.138 32.276 O.ooE+OO 5.50E-14 1.10E-13 
Se-79 1,3012E-Q5 16.138 32.276 O.ooE+OO 2.10E-04 4.20E-04 
Sn-126 1.2162E-Q5 16.138 32.276 O.ooE+OO 1.96E-Q4 3.93E-04 
Sr-90 8.9323E-Q1 16.138 32.276 O.ooE+OO 1.44E+01 2.88E+01 
Tc-99 4.4241E-Q4 16.138 32.276 O.ooE+OO 7.14E-03 1.43E-Q2 
Th-229 7.6902E-10 16.138 32.276 O.ooE+OO 1,24E-08 2.48E-08 
Th-230 1.3059E-10 16.138 32.276 O.ooE+OO 2.11E-Q9 4.21E-09 
Th-232 2.5278E-10 16.138 32.276 O.ooE+OO 4.08E-09 8.16E-Q9 
TI-208 1,1892E-08 16.138 32.276 O.ooE+OO 1.92E-07 3.84E-Q7 
U-232 3.1970E-08 16.138 32.276 O.ooE+OO 5.16E-07 1,03E-06 Thermal Power 
U-233 1.2232E-07 16.138 32.276 O.ooE+OO 1.97E-06 3.95E-Q6 Nominal Heat Bounding 
U-234 2.8662E-Q7 16.138 32.276 O.ooE+OO 4.63E-Q6 9.25E-Q6 Output Heat Output 
U-235 -2.6194E-Q6 16.138 0.000 2.03E-04 1.61E-Q4 2.03E-Q4 (Watts) (Wattsi 
U-236 1.2696E-Q5 16.138 32.276 O.ooE+OO 2.05E-04 4.10E-04 1.81E-Ql 3.61E-Q1 
U-238 -3.6331 E-08 16.138 0.000 1.27E-04 1.27E-Q4 1,27E-04 Total Total 
V-90 8.9338E-01 16.138 32.276 O.ooE+OO 1,44E+01 2.88E+01 
Other Radionuelides 1.59E+01 3.18E+01 

:nt. l'"........te~~n'.$_
 lUId(;~ 
Tenirilate Selection SummarY 

FromSFD Used Basis for Parameter Differences: 
Reactor _ator: LW AND U ZIRC HYDRIDE LW AND UZIRC HYDRIDE 

Fuel Cladding: SST (304) SST
 
BOl HM eonstlluents:
 U-ZrHX U
 

BOL Enrichment Of.:
 19.87312476 101020 

Bumup Summary (MWdj' Basis for burnuD used in estimate: 
From SFD Estimated 

Nominal:f 16.1381 15.465 NorrinaJ bumup taken directly from 8FD (converted to MWd). 
Boundlng:1 I 32.276 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl
BUmUD Multiol'" Given Bumup Estimated EOl HMlGlven EOl HM 

Nominal: 1.00 0.96 I 1.001 
Bounding: 2.00 ,

Reactor shutdown. core removal, storage, shiPping or other date confmnlng that Irradiation ceased for fuel. 

2Total bumup for all fuel associated 'tVith this wol1<sheet must be divided by BOL heavy metal mass to get specific bumup values (MWdlMT). 
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Fuel Radionuclide Inventory Worksheet 

1. Fuel and 'femplale Inf",rma(ion Estimated 
Fuel Nama: TAIGA FFCR (SO. KOREA) , Fuel decay start date: 1996 Canister usage: 

SNFIDff: 734 Estimates as of: 2010 18"x10' 
Fuel Units & Oeser: 3·· ELEMENT Template: TRIGA-SS (LW/U-Zrx. SST, 10 to 20%. U) 0.04
 
_vy Metal Mass: BOl.:.48k9 ; EOl.:.47k9 'Template Bumup(MWd): 6.65
 
ROD Storage Sib: INEEL Template BOL Heavy Melal Ma•• (MT): 0.000195
 

Template Decay Time· 10 years 
D. Estimates m x. Xb b Y. Yb Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonslsec 

Radionuelide Template Fuel Burnup (MWd)' Bumup (MWcJ)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 

~~~::1 ~:~~:~; ~~::;:;;:o-------:;:;;~'~:~~~----¥05~:OO"'OO~----;,~':;~~:~ ~:~~~: A~g~I:V 3.022E+12 
Am-242m 1.3812E-06 11.695 23.390 O.OOE+OO 1.62E-05 3.23E-ll5 0.0250 6.402E+ll 
Am-243 1.4767E-07 11.695 23.390 O.ooE+OO 1.73E-06 3.45E-06 0.0375 5.468E+l1 
C-14 1.2663E-04 11.695 23.390 O.ooE+OO 1.50E-D3 3.01E-03 0.0575 5.828E+l1 
-;:C~I-O;:38;;-----------C2"'.8;;:1S20~E-06~-----:1;'::1:'i.6?,;9~5-----02;;;3~.3~90 ---- 0.00~E+OO~'---~3.~2~9E~-';05=-------=6~.5:C8E~-';05=--j1---0:::."'08=50c---------"'3."'53"'6=E+'--I'-'-1 

.oC:"m"_-"'2"'43"-- _'1...5'=8'='95='E~-.;0~7-----'1.::1.'=6"'95=_-----'2~3;::.3~90 O.OOE+OO 1.86E-06 3.72E-D6 0.1250 2.324E+ll 
Cm-244 l.4008E-06 11.695 23.390 O.OOE+OO 1.64E-05 3.28E-05 0.2250 3.016E+l1 
Co-50 6.6541E-Ol 11.695 23.390 O.ooE+OO 7.i8E+OO 1.56E+Ol 0.3750 1.385E+l1 
Cs-l34 1.6887E-02 11.695 23.390 ~0::;.00~Ec:+OO~--~1;;.,,97~E~-D~1_---'3;:.9~5"'E=--,,01~__If_~0,.~5;::750:;;;-__ 2.170E+12 
Cs-l35 3.2195E-05 11.695 23.390 O.OOE+OO 3.77E-04 7.53E-D4 0.8500 3.874E+l0 
Cs-137 2.4556E+OO 11.695 23.390 0.ooE:'+OO""" .::20.~8=7"'E.::+O"'1'---_~5."-7-,04E~+O'7'1'-_jf--l"-.2=5OO:=:o--_-:I:".1c::6:::5E=,+-:1~2 

"E~U'c-l;.:54c=- ~._-::-1::;.0=268~E=_-D=2=- __---::-11:-:.=69;:;;5:--__---:2"3",.3,,90 0.00EC'+OO~ -::-1c:.20,~E_;-D;-;1_--_2;c.-:40o::E",---;;0-::-1-_U.--:l:".7:o5OO-:c:- -;:7-:.0-;;11;;E,,+co08:;
.::E~u'c-l;.:5",5,_ ~1~.4,=5~70",E=_-D.;2"----_.::1.::1',=69,,,5:----__,2~3;::.3=,=-90: O.oo·E+OO 1.70E-Dl 3.41E-Dl 2.2500 3.661E+07 
Fe-55 2.0381E-01 11.695 23.390 O.ooE+OO 2.38E+OO 4.76E+OO 2.7500 6.060E+05 
7H-i':_3~-------~-8;C.-;;'3940~"'Ec;-03;;:;------1:C:l;-C.6:;;95~------;2"3"'.3"'90OC-- O.ooE+OO 9.82E-D2 1.96E-Dl 3.5000 7.184E+04 
1-129 7.3684E-07 11.695 23.390 O.ooE+oo 8.62E-D6 1.72E-05 5.0000 1.250E+Ol 
-;:K"'r-:;;85~--------"'1.;:;;82;;;86~E-;-0~1-----1:C:l;-C.6;;;9;;;5-----;2'"3"'.3"'90'~- O.OOE+OO 2.14E+OO 4.28E+OO 7.0000 1.414E+OO 
Np-237 1.2462E-06 11.695 23.390 Oc10.OOE=-+OO~----=:1'-'.46~E"'-05~----;;2"'.9::;1~E:';-0"'5:""-jf--;Ic;'I.'::OOOO=----'I:O-.6 1:01O,E--:0:7

Pa-231 4.9143E-D9 11.695 23.390 O.ooE+OO 5.75E-06 1.15E-D7 
-;P"'b'-'-2;O:l-i;:0--------:-:1."'71"'7;;;3"'E""-1~4-----:1:C:l;-c.6:;;9;;;5----""2"'3"'.3""90' O.OOE+OO 2.01 E-13 4.02E-13 
Pm-147 5.6165E-Dl 11.695 23.390 O.ooE+OO 6.57E+OO 1.31 E+Ol 
-;pC'u'-;_2;';;38',;---------9;:c.;:;;98;;;2;;;0"'E-;-04;-;-----1:C:l;-c.6:;;95~------;2"'3"'.3"'90'';c-- O.ooE+OO 1.17E-D2 2.33E-02 

-;oP"U-o-2"'3;;-9 ---c5"'.~52"'9?,;3"'Ec;-D3;;;----____,1;-;1C':.6:;;95~---__i2~3:--',3",90 O.ooE+OO 6.47E-D2 1.29E-Dl 
Pu-240 2.1263E-03 11.695 23.390 O.ooE+OO 2.49E-Q2 4.97E-D2 
Pu-241 8.0165E-D2 11.695 23.390 O.OOE+OO 9.38E-Dl 1.88E+OO 
Pu-242 2.3128E-D7 11.695 23.390 O.ooE+OO 2.70E-D6 5.41E-D6 
Ra-226 9.9774E-14 11.695 23.390 O.ooE+OO 1.17E-12 2.33E-12 
Ra-228 2.1729E-l0 11.695 23.390 O.ooE+OO 2.54E-D9 5.08E-D9 
Ru-l06 2.9519E-03 11.695 23.390 O.ooE+OO 3.45E-02 6.90E-D2 
8e-79 1.3017E-ll5 11.695 23.390 O.OOE+OO 1.52E-D4 3.04E-D4 
8n-126 1.2167E-D5 11.695 23.390 O.OOE+OO 1.42E-D4 2.85E-D4 
8r-90 2.3128E+OO 11.695 23.390 0.00;;;E='+OO~-----:2"'.7"'OO;:E'-+O"'1;----;5"'.4"'1c;:E'-+O"'1;--j1 
Te-99 4.4241E-04 11.695 23.390 O.ooE+OO 5.17E-03 1.03E-D2 
Th-229 1.9459E-l0 11.695 23.390 O.ooE+OO 2.28E-D9 4.55E-D9 
Th-230 2.5564E-ll 11.695 23.390 0.00;;;E='+OO~-----'2"'.9?9"'E'-'-1"'0;----:5='.98::?E'-'-1"'0;--j1 
Th-232 2.5278E-l0 11.695 23.390 O.ooE+OO 2.96E-D9 5.91E-09 
TI-208 1.6947E-oB 11.695 23.390 O.OOE+OO 1.98E-D7 3.96E-Q7 
U-232 4.6812E-oB 11.695 23.390 O.OOE+OO 5.47E-D7 1.09E-D6 Thermal Power 

7U;--2=:33:;:;- --:-1.:::2,,206;;;;;E=_-~07=---_-,;_11:-:.~695:;-;c----_;2,,3"'.3,,90co-- ~__---:0"'.00;;;;;E='+OO~----;;I'-;.4;;;3"'Ec;-D6~--_~2.:::86~E-()6-;;;;,---jINominal  Bounding
U-234 1.7323E-Q7 11.695 23.390 O.ooE+OO 2.03E-D6 4.05E-D6 Oulpul Heat Oulpul 
U-235 -2.6194E-06 11.695 0.000 2.07E-D4 1.77E-04 2.07E-04 /Watts! /Wattsl 
U-238 12693E-05 11.695 23.390 O.ooE+OO 1.46E-D4 2.97E-04 4.58E-Gl 9.16E-Ol 
U-238 -3.6331E-08 11.695 0.000 1.29E-D4 1.29E-D4 129E-D4 Tolal Tolal 
Y-90 2.3128E+OO 11.695 23.390 O.ooE+OO 2.70E+Ol 5.41E+Ol 
Other RadiOnuelides 2.87E+01 5.73E+Ol 
l1l.Template SeIeetioo S...........ry,Btll'lIll , alldCbedi5 
Template Selection SummarY 

From SFD Used Basis for Parameter Differences: 
Reactor Moderator: LW AND U ZIRC HYDRIDE LW AND U ZIRe HYDRIDE 

Fuel Cladding: SST (304) SST 

BO~~lM==~;I-----'U-'-Z7:'C-"'x~--+---1-;0c'~'-0"20c---1 

Bumup Summary (MWd" Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal:1 11.695 7.446 Nominal bumup taken ct.rectly from SFD (converted 10 MWd). 
Bounding: I 23.390 Bounding bumup assumed to be twice norrinal bumup. 

Checks 
Esllmated Bumupl 

Bumup Multiplier Given Bumup Estimated EOl HMlGlven EOl HM
 
Nominal: 0.71
 0.64 I 0.991 

Bounding:1 1.43 ,
Reactor shutdown, core removal, storage, stllppcng or other date confirming that Irradiation ceased for fuel. 

zrotal bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdIMT). 
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I Fuel Radionuclide Inventory Worksheet 

I. F"el3nd T........t. Informatiml Estimated 
Fuel Name: TRIGA FFCR (V OF AZ) 'Fuel decay start date: 2035 Canister usage: 

SNFID#: 974 Estimates 8S of: 2010 18"x10' 
Fuel Units & Oeser: 2 - ELEMENT Template: TRIGA-55 (LW/U-Zrx. SST. 101020%, V) 0.03 
Heavy Metal Mass: BO~.32k9 ; EO~.32k9 'Template Bumup(MWd): 6.65 
ROD Storage Site: INEEL Template BOL Heavy Metal Ma•• (MT): 0.000195 

Template Decay Time' 5 years 
n. Estimates m x" x, b y" y, Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial ActiVity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 8.5173E-l0 0.955 1.909 O.ooE+OO 8.13E-10 1.63E-Q9 Avg. MeV 
Am-241 1.8331E-03 0.955 1.909 O.ooE+OO 1.75E-Q3 3.50E-03 0.0150 3.086E+11 
Am-242m 1.4129E-06 0.955 1.909 O.ooE+OO 1.35E-06 2.70E-06 0.0250 6.790E+10 
Am-243 1.4774E-Q7 0.955 1.909 O.ooE+OO 1.41E-07 2.82E-Q7 0.0375 5.782E+l0 
C-14 1.2871E-Q4 0.955 1.909 O.ooE+OO 1.23E-Q4 2.46E-04 0.0575 5.935E+10 
CI-36 2.8120E-06 0.955 1.909 O.OOE+OO 2.68E-06 5.37E-06 0.0850 3.6nE+l0 
Cm-243 1.7940E-07 0.955 1.909 O.ooE+OO 1.71E-07 3.43E-Q7 0.1250 2.670E+10 
Cm-244 1.6962E-D6 0.955 1.909 O.ooE+OO 1.62E-D6 3.24E-06 0.2250 3.119E+l0 
Co-GO 1.2639E+OO 0.955 1.909 O.OOE+OO 1.23E+OO 2.45E+OO 0.3750 1.583E+10 
Cs-l34 9.0541E-02 0.955 1.909 O.ooE+OO 8.64E-02 1.73E-Q1 0.5750 2.104E+11 
Cs-135 3.2195E-05 0.955 1.909 O.OOE+OO 3.07E-Q5 6.15E-Q5 0.8500 9.031E+09 
Cs-137 2.7564E+OO 0.955 1.909 O.ooE+OO 2.63E+OO 5.26E+OO 1.2500 1.834E+l1 
Eu-154 1.5368E-02 0.955 1.909 O.ooE+OO 1.47E-02 2.93E-02 1.7500 1.223E+08 
Eu-155 2.9293E-Q2 0.955 1.909 O.ooE+OO 2.80E-02 5.59E-02 2.2500 1.971E+08 
Fe-55 7.7158E-01 0.955 1.909 O.ooE+OO 7.37E-01 1.47E+OO 2.7500 l.564E+06 
H-3 1.1111E-02 0.955 1.909 O.ooE+OO 1.06E-02 2.12E-Q2 3.5000 1.820E+05 
1-129 7.3684E-Q7 0.955 1.909 O.ooE+OO 7.03E-07 1.41E-D6 5.ססOO 1.200E+OO 
Kr-85 2.5263E-01 0.955 1.909 O.ooE+OO 2.41E-Q1 4.82E-Ol 7.ססOO 1.362E-01 
Np-237 1.2427E-06 0.955 1.909 O.ooE+OO 1,19E-06 2.37E-06 11.ססOO 1.553E-02 
Pa-231 3.8511E-09 0.955 1.909 O.OOE+OO 3.68E-09 7.35E-Q9 
Pb-21 0 7.3680E-15 0.955 1.909 O.ooE+OO 7.05E-15 1.41E-14 
Pm-147 2.1023E+OO 0.955 1.909 O.ooE+OO 2.01E+OO 4.01E+OO 
Pu-238 1.0383E-03 0.955 1.909 O.ooE+OO 9.91E-04 1.98E-03 
Pu-239 5.5293E-Q3 0.955 1.909 O.ooE+OO 528E-Q3 1.06E-Q2 
Pu-240 2.1278E-Q3 0.955 1.909 O.ooE+OO 2.03E-03 4.06E-Q3 
Pu-241 1.0195E-01 0.955 1.909 O.ooE+OO 9.73E-02 1.95E-01 
Pu-242 2.3128E-07 0.955 1.909 O.OOE+OO 2.21E-07 4.42E-Q7 
Ra-226 5.2782E-14 0.955 1.909 O.ooE+OO 5.04E-14 1.01E-13 
Ra-228 1.9338E-10 0.955 1.909 O.ooE+OO 1.85E-l0 3.69E-l0 
RU-106 9.1684E-02 0.955 1.909 O.OOE+OO 8.75E-Q2 1.75E-Q1 
8e-79 1.3018E-Q5 0.955 1.909 O.OOE+OO 1.24E-Q5 2.49E-Q5 
8n-126 1.2167E-Q5 0.955 1.909 O.OOE+OO 1,16E-OS 2.32E-OS 
8r-90 2.6045E+OO 0.955 1.909 O.OOE+OO 2.49E+OO 4.97E+OO 
Tc~99 4.4241E-04 0.955 1.909 O.OOE+OO 4.22E-Q4 8.45E-Q4 
Th-229 1.3713E-l0 0.955 1.909 O.ooE+OO 1.31E-10 2.62E-l0 
Th-230 1.8090E-ll 0.955 1.909 O.OOE+OO 1.73E-11 3.45E-11 
Th-232 2.5278E-l0 0.955 1.909 O.ooE+OO 2.41E-10 4.63E-10 
TI-208 1.6947E-D6 0.955 1.909 O.ooE+OO 1.62E-D6 3.24E-D6 
U-232 4.8737E-08 0.955 1.909 O.ooE+OO 4.65E-08 9.30E-08 Thermal Power 
U-233 1.2203E-Q7 0.955 1.909 O.ooE+OO 1,16E-07 2.33E-Q7 Nominal Heat Bounding 
U-234 1.5925E-Q7 0.955 1.909 O.OOE+OO 1.52E-Q7 3.04E-Q7 Output HeatOulput 
U-235 -2.6194E-D6 0.955 0.000 1.37E-04 1.35E-04 1.37E-Q4 /Wattsl /Watts! 
U-236 1.2693E-OS 0.955 1.909 O.ooE+OO 1.21E-05 2.42E-OS S.56E-<l2 1.11E-<ll 
U-238 -3.6331 E-D6 0.955 0.000 8.62E-QS 8.61E-Q5 8.62E-QS Total Total 
Y-90 2.8060E+OO 0.955 1.909 O.ooE+OO 2.49E+OO 4.98E+OO 
Other Radionuclides 3.44E+OO 6.88E+OO 
m. T........te~·Summary.,_
 1IIltlClted<lt 
Template selection Summary 

From SFD Used Basis for Parameter Differences: 
Reactor Moderator: LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding: SST (304) SST 
BOL HM Cons1ltuenlll: V-ZrHX V 

BOL Enrtchment 0/..: 19.875 10to 20 

Bumup Summary (MWdj' Basis for bumup used in estimate: 
From SFD Estimated 

Nomlnal:1 0.7801 0.955 Nominal bumup calculated from the heavy metal mass destroyed. 
Boundln!!'1 I 1.909 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumup Muillplier Given Bumup Estimated EOl HMlGlven EOl HM 

Nominal: 0.09 1.22 I 1.001 
Bounding: 0.17 ,

Reactor shutdoVv1l, core removal. storage, stnpptng or other date confinnlng that Irradiation ceased for fuel.
 

~otal bumup for all fuel associated with this wor1<sheet must be divided by BOl heavy metal mass to get specific bumup values (MWdlMT).
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Fuel Radionuclide Inventory Worksheet 

I. Fuel and Tempillte lIlforJblltion Estimated
 
Fuel Namo: TAIGA FFCR (U OF TX AUSTIN) 'Fuel -'y start date: 2035 Canister usage:
 

SNF 10 il: 825 Estimates as of: 2010 18"xl0' 
Fuel Units & Oeser: 3 . ELEMENT Template: TRIGA-SS (lW/U-Zrx. SST. 10 to 20%. U) 0.04
 
Heavy Metal Mas", BOl=.48kg ; EOl=.48kg 'Template Bumup(MWd): 6.65
 
ROD Storage Silo: INEEL Template BOl Heavy Metal Mass (MT): 0.000195
 

Template Decay Time· 5 years 
n. Estimates m b Yn Yo Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (boUnding) 
Ac-227 8.5173E-l0 2.339 4.678 O.OOE+OO 1.99E-09 3.98E-09 Avg. MeV 
"A"'m:"-2;;'4:;-;1,--------~----.:;:1.::;:833=='l?E~-03=-------'-'2".33~9-----·4.::.'"678--~-O'OO?E"+oo~----74.:02-"9"E_Q~3----8"'.::;:58"'E"_Q~3----j~--'.::0".0--:1~5O:O-:---~---=7-:.56~·I-:E:-+-,c:-, 

Am-242m 1.4129E-06 2.339 4.678 O.OOE+OO 3.30E-Q6 6.61E-Q6 0.0250 1.664E+ll 
Am-243 1.4774E·07 2.339 4.678 c"'E"+-'I-'-,0.OO;;E~+~OO;::::::::::::::::::~3~.46c~~E---:0=7,------6"'.::;:9-:-1E"---:0=7----j~-"'0"'.0"'3=75;;-------;I"'.4"'17
C-14 1.2871E-04 2.339 4.678 O.oOE+OO 3.01E·04 6.02E-04 0.0575 1.454E+l1 
CI-36 2.8120E-06 2.339 4.678 9"'E"+-:-::C0.OO:-;:E"+OO~---"'6.::58-=:OE_Q~6------.:;:1.::;:3~2E~--O:05C:---lf-----'0c;.0:::8-o-5O;;-------;9':.oocO· 10 
Cm-243 1.7940E-07 2.339 4.678 0.OO;;E,,+OO-;;;;- ~4.20E-07 8.39E-07 0.1250 6.542E+l0 
Cm-244 1.6962E-Q6 2.339 4.678 O.OOE+OO 3.97E-06 7.94E-06 0.2250 7.643E+l0 
Co-6O 1.2839E+OO 2.339 4.678 O.OOE+OO 3.00E+OO 6.01E+OO 0.3750 3.878E+l0 
Cs·l34 9.0541E_Q2 2.339 4.678 O.OOE+OO 2.12E-Ol 4.24E-Ol 0.5750 5.156E+l1 
Cs-l35 3.2195E-Q5 2.339 4.678 O.OOE+OO 7.53E-Q5 1.51E-04 0.8500 2.213E+l0 
Cs-137 2.7564E+OO 2.339 4.678 O.OOE+OO 6.45E+OO 1.29E+Ol 1.2500 4.494E+l1 
Eu-l54 1.5368E-02 2.339 4.678 O.OOE+OO 3.59E-02 7.19E-02 1.7500 2.996E+08 

~E:~U--;.-1:;::5,,-5 ---,2~.~92~93~Ec.;-O;o:2 ---;;2:;:.33;:c9;c-. 47'~6.7~8 O.OOE+OO 6.85E_Q2 1.37E_Ql 2.2500 4.829E+08 
Fe-55 7.7158E_Ql 2.339 4.678 O.OOE+OO 1.80E+OO 3.61 E+OO 2.7500 3.832E+06 
H-3 1.1111E_Q2 2.339 4.678 O.OOE+OO 2.60E_Q2 5.20E-02 3.5000 4.461E+05 
1-129 7.3684E_Q7 2.339 4.678 O.OOE+OO 1.72E-Q6 3.45E-06 5.ססOO 2.75OE+00 
Kr-SS 2.5283E_Ql 2.339 4.678 O.ooE+OO 5.91E_Ql 1.18E+OO 7.ססOO 3.119E-Ol 
Np-237 1.2427E-Q6 2.339 4.678 O.ooE+OO 2.91E-06 5.81E-Q6 11.ססOO 3.556E-02 
Pa-231 3.8511 E-09 2.339 4.678 O.OOE+OO 9.01 E-09 l.80E-Q8 
Pb-210 7.3880E-15 2.339 4.678 O.OOE+OO 1.73E-14 3.46E-14 
Pm-147 2.1023E+OO 2.339 4.678 O.OOE+OO 4.92E+OO 9.83E+OO 
Pu-238 1.0383E_Q3 2.339 4.678 O.OOE+OO 2.43E_Q3 4.86E-03 
Pu-239 5.5293E-03 2.339 4.678 O.ooE+OO 1_29E-02 2.59E-02 
Pu-240 2.1278E-03 2.339 4.678 O.ooE+OO 4.98E-03 9.95E-03 
Pu-241 1.0195E-Ol 2.339 4.678 O.OOE+OO 2.38E-Ol 4.77E_Ql 
Pu-242 2.3128E_Q7 2.339 4.678 O.OOE+OO 5.41 E-07 1.08E-Q6 
Ra-226 5.2782E-14 2.339 4.678 O.ooE+OO 1.23E-13 2.47E-13 
Ra-228 1.9338E-l0 2.339 4.678 O.ooE+OO 4.52E-l0 9.05E-l0 
Ru-l06 9.1684E-02 2.339 4.678 O.OOE+OO 2.14E-Ol 4.29E_Ql 
S8079 1.3018E-Q5 2.339 4.678 O.OOE+OO 3.04E-05 6.09E-Q5 
Sn-126 1.2167E_Q5 2.339 4.678 O.OOE+OO 2.SSE-05 5.69E-Q5 
Sr-90 2.6045E+OO 2.339 4.678 O.OOE+OO 6.09E+OO 1.22E+Ol 
Tc-99 4.4241E-Q4 2.339 4.678 O.OOE+OO 1.03E_Q3 2.07E-03 
Th-229 1.3713E-l0 2.339 4.678 O.OOE+OO 3.21E-l0 6.41E-l0 
Th-230 1.8090E-ll 2.339 4.678 O.OOE+OO 4.23E-ll 8.46E-ll 
Th-232 2.5278E-l0 2.339 4.678 O.OOE+OO 5.91E-l0 1.18E_Q9 
TI-208 1.6947E-Q8 2.339 4.678 O.OOE+OO 3.96E-08 7.93E-Q8 

-;:U;-c-2~3",2 -;-4.:;;8;,:73",7,;:E~-Q8~ .;;2~.33~9 ~4.678 O.OOE+OO 1.14E_Q7 2.28E-07 Thermal Power 
-'iU",-~233:;:;-- ~1".:.22~03~E~-Q~7:;--__--o2;-;.33~9:-__--",4'c;6::;78~ ---,0",.;;:OO",E='+OO'-;2; ~2~.8;;:5:;:E",-o"7;-__--:;5:;.7;;1,,,Ec.;-o,,7,___---jINominal Heat Boundin9 
U-234 1.5925E_Q7 2.339 4.678 O.OOE+OO 3.72E_Q7 7.45E_Q7 Output Heat Output 
U-235 -2.6194E-Q6 2.339 0.000 2.05E-Q4 1.99E-04 2.05E-Q4 /Wattsl /Wattsl 
U-236 1.2693E-Q5 2.339 4.678 O.ooE+OO 2.97E-05 5.94E-Q5 1.36&-01 2.72E-Gl 
U-238 -3.8331E-Q8 2.339 0.000 1.29E-Q4 1.29E-Q4 1.29E-Q4 Total Total 
V-90 2.6060E+OO 2.339 4.678 O.ooE+OO 6.10E+OO l.22E+Ol 
Other Radionuclides 8.43E+OO 1.69E+Ol 
W. T........te SeIedloa.~ry,B lIndCIM!d<s 
Template Selection Summary 

From SFO Ueed Basis for Parameter Differences: 
Reactor Moderator: LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding: SST (304) SST 

BO~o~==~I-~--:;1"'9U-C;7;::;~:':68:::X7:::5'----+----1;;0";~'-0:::2O::-----I 

Burnup Summary (MWd) Basis for bumup used in estimate: 
FromSFD 1 Estimated 

Nomlnal:1 2.3391 NomInal bumup taken directly from SFD (converted to MWd). 
Bounding: I 4.678 Bounding bumup assumed to be twice nominal bumup. 

Checks 
Estimated Bumupl 

Bumup MultiDlIer Given Bumup EstJma1ed EOl HMlGlven EOl HM 
Nomlnat:1 0.14 0.00 1 1.001 

Bounding: 0.29 ,
Reactor shutdown, COrEl removal. storage, shipping or other date conflrrmng that Irradiation ceased for fuel.
 

~otal bumup for all fuel associated with this YJOrksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdIMT).
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I Fuel Radionuclide Inventory Worksheet 

I. Fuel luld Tetnplate Inforlllalion Estimated 
Fuel Name: TRIGA FFCR (ZAIRE) 1Fuel decay start date: 2010 Canister usage: 

SNF 10#: 735 Estimates as of: 2010 18"x10' 
Fuel Units & Deser: 4 . ELEMENT Template: TRIGA-SS (lW/U-Zrx. SST. 10 to 20%. U) 0.04 
_vy Metal Mass: BOl=.64kg ; EO~.64kg 'Template Bumup(MWd): 6.65 
ROO Storage Site: INEEl Template BOl _vy Metal Mass (MT): 0.000195 

Template Decay Time· 5 years 
n. Estimates m Xo x b b Yo Yb Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonslsec 

Radionuclide Template Fuel Burnup (MWd)' Burnup (MWd)2 (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 8.5173E-10 6.218 12.436 O.ooE+OO 5.30E-Q9 l.OSE-OB Avg. MaV 
Am-241 1.8331E-03 6.218 12.436 O.ooE+OO 1.14E-02 2.28E-Q2 0.0150 2.010E+12 
Am-242m 1.4129E-06 6.218 12.436 O.ooE+OO 8.79E-OS 1.76E-05 0.0250 4.423E+l1 
Am-243 1.4n4E-07 6.218 12.436 O.ooE+OO 9.19E-07 1.84E-06 0.0375 3.766E+11 
C-14 1.2871E-04 6.218 12.436 O.ooE+OO 8.OOE·04 1.60E-03 0.0575 3.866E+l1 
CI-36 2.8120E-OS 6.218 12.436 O.ooE+OO 1.75E-05 3.50E-05 0.0850 2.395E+l1 
Cm-243 1.7940E-07 6.218 12.436 O.ooE+OO 1.12E-OS 2.23E·OS 0.1250 1.739E+l1 
Cm-244 1.6962E-OS 6.218 12.436 O.ooE+OO 1.OSE-05 2.11E-05 0.2250 2.032E+l1 
Co-6O 1.2839E+OO 6.218 12.436 O.OOE+OO 7.98E+OO 1.60E+01 0.3750 1.031E+l1 
Cs-l34 9.0541E-02 6.218
 12.436 O.ooE+OO 5.63E-Ol 1.13E+OO 0.5750 1.371E+12 
Cs-135 3.2195E-OS 6218
 12.436 O.ooE+OO 2.OOE-Q4 4.OOE-04 0.8500 5.882E+l0 
Cs-137 2.7564E+OO 6.218 12.436 O.ooE+OO 1.71E+Ol 3.43E+Ol 1.2500 1.195E+12 
Eu-154 1.5368E-02 6.218 12.436 O.ooE+OO 9.56E-02 1.91E-Ol 1.7500 7.965E+08 
Eu·155 2.9293E-Q2 6.218 12.436 O.ooE+OO 1.82E-Ol 3.64E-Ol 2.2500 1.284E+09 
Fe-55 7.7158E-Ol 6.218
 12.436 O.ooE+OO 4.80E+OO 9.60E+OO 2.7500 1.019E+07 
H-3 1.1111E-Q2 6218
 12.436 O.ooE+OO 6.91E-02 1.38E-Ol 3.5000 1.186E+06 
1-129 7.3684E-07 6.218 12.436 O.ooE+OO 4.58E-OS 9.16E-OS 5.ססOO 6.913E+00 
Kr-85 2.5263E-Ol 6.218 12.436 O.ooE+OO 1.57E+OO 3.14E+00 7.ססOO 7.831E-01 
Np-237 1.2427E-OS 6.218 12.436 O.ooE+OO 7.73E-06 1.55E-Q5 11.ססOO 8.926E-02 
Pa·231 3.8511E-09 6.218
 12.436 O.ooE+OO 2.39E-OB 4.79E-OB 
Pb-21 0 7.3880E-15 6218
 12.436 O.ooE+OO 4.59E-14 9.19E-14 
Pm-147 2.1023E+OO 6.218 12.436 O.ooE+OO 1.31E+Ol 2.61E+Ol 
Pu-238 1.0383E-Q3 6.218 12.436 O.ooE+OO 6.46E-03 1.29E-Q2 
Pu-239 5.5293E-Q3 6.218 12.436 O.ooE+OO 3.44E-02 6.88E-Q2 
Pu-240 2.1278E-Q3 6.218 12.436 O.ooE+OO 1.32E-02 2.65E-Q2 
Pu-241 1.0195E-Ql 6.218 12.436 O.ooE+OO 6.34E-Ql 1.27E+OO 
Pu-242 2.3128E-07 6.218 12.436 O.ooE+OO 1.44E-OS 2.88E-OS 
Ra-226 5.2782E-14 6.218 12.436 O.ooE+OO 3.28E-13 6.58E-13 
Ra-228 1.9338E-l0 6.218 12.436 O.ooE+OO 1.20E-09 2.40E-Q9 
Ru-1OS 9.1684E-Q2 6.218 12.436 O.ooE+OO 5.70E-Ol 1.14E+OO 
8e·79 1.3018E-Q5 6.218 12.436 O.ooE+OO 8.09E-OS 1.62E-Q4 
8n-126 1.2167E-Q5 6.218 12.436 O.ooE+OO 7.57E-OS 1.51E-04 
8r-90 2.6045E+OO 6.218 12.436 O.OOE+OO 1.62E+Ol 3.24E+Ol 
Tc-99 4.4241E-D4 6.218 12.436 O.OOE+OO 2.7SE-03 S.SOE-03 
Th-229 1.3713E-10 6.218 12.436 O.OOE+OO 8.53E-l0 1.71E-Q9 
Th-230 1.8090E-ll 6.218 12.436 O.OOE+OO 1.12E-l0 2.2SE-l0 
Th-232 2.5278E-10 6.218 12.436 O.OOE+OO 1.S7E-Q9 3.14E-Q9 
TI-2OB 1.6947E-Q8 6.218 12.436 O.OOE+OO 1.OSE-Q7 2.11E-Q7 
U-232 4.8737E-Q8 6.218 12.436 O.OOE+OO 3.03E-Q7 6.OSE-Q7 Thermal Power 
U-233 1.2203E-Q7 6.218 12.436 O.ooE+OO 7.S9E-07 1.S2E-OS Nominal Heat Bounding 
U-234 1.592SE-Q7 6.218 12.436 O.OOE+OO 9.90E-Q7 1.98E-06 Output Heat Output 
U-235 -2.6194E-06 6.218
 0.000 2.76E-Q4 2.S9E-04 2.76E-04 /Wattsl /Wattsl 
U-236 1.2693E-QS 6218
 12.436 O.ooE+OO 7.B9E-Q5 1.58E-Q4 3.62E~1 7.24E~1 

U-238 -3.6331 E-Q8 6.218 0.000 1.72E-04 1.71E-Q4 1.72E-Q4 Total Total 
V-90 2.6060E+OO 6.218 12.436 O.OOE+OO 1.62E+Ol 324E+Ol 
Other Radlonuclides 2.24E+Ol 4.48E+Ol 

m. T<!IIlDbtIe SeI«tion Stm!olan"n_ ,all4(;~ 
Template selection Summary 

FromSFO Used Basis for Parameter Differences: 
Reactor -'tor: LW AND U ZIRC HYDRIDE lW AND U ZIRC HYDRIDE 

Fuel Cladding: SST (304) SST
 
BOl HM Constituents:
 U-ZrHX U 

BOL Enrichment 0/0: 20.00000041 10t02O 

Burnup Summary (MWd) Basis for bumup used in estimate: 
FromSFO I Estimated 

Nomlnal:1 6.2181 Nominal bumup taken directly from 8FD (converted 10 fINd). 
Bounding: 12.436 Bounding bumup assumed 10 be twice nominal bumup. 

Checks 

Estimated Bumupl 
BumuD MultiDller Given BumuD Estimated EOl HMlGlven EOl HM 

Nomlnal:1 0.29 0.00 I 0.991 
Bounding: 0.57 ,

Reactor shutdown, core removal, storage, shipping or other date conflnnlng that Irradiation ceased for fuel.
 

2TotaJ bumup for aJl fuel associated with this worKsheet must be divided by BOl heavy metal mass to get specific bumup values (MWdlMT).
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Fuel Radionuclide Inventory Worksheet 

1. Fuel and Template (nf"nuatioD Estimated 
Fuel Name: TRIGA FLIP 'Fuel decay start date: 2035 Canister usage: 

SNF 10 II: 242 Estimates as of: 2010 18"xl0' 
Fuel Units & Deoe:-: 92 - ELEMENT Template: TAIGA-FLIP (lW/U-ZI1<. SST, 60 to 100~., U) 0.83 
Heavy Metal Mas.: BClL=18.03kg ; EOL=15.53kg 'Templ.te Bumup(MWd): 66.52 
ROD Storage Slto: INEEl Template BOL Heavy Metal Mass (MT): 0.000196 

..,.emplate Decay Time· 5 years 

u.&timates m x" x. b y" y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radlonuclide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Inventorles(Ci) Inventories(Ci) Group (bounding) 

Ac-227 2,8488E-l0 2,378.332 4,756.663 O.ODE+OO 6.78E-07 l.36E-lJ6 Avg. MeV 
Am-241 7.5767E-03 2,378.332 4,756.663 O.ODE+OO l.80E-tOl 3.60E-tOl 0.0150 7.675E+14 
Am-242m 2.4459E-05 2,378.332 4,756.663 O.ODE+OO 5.82E-Q2 1.16E-Ol 0.0250 1.684E+14 
Am-243 3.0983E-05 2,378.332 4,756.663 O.ODE+OO 7.37E-Q2 1.47E-Ql 0.0375 1.490E+14 
C-14 1.2590E-04 2,378.332 4,756.663 O,ODE+oo 2.99E-Ql 5.99E-Ql 0.0575 1.487E+14 
CI-36 2.6624E-06 2,378.332 4,756.663 O.OOE+OO 6.33E-03 1.27E-Q2 0.0850 9.252E+13 
Cm-243 3.8244E-05 2,378.332 4,756.663 O.OOE+OO 9.10E-02 1.82E-Ol 0.1250 7.429E+13 
Cm-244 4.1010E-03 2,378.332 4,756.663 O.ODE+OO 9.75E+OO 1.95E-tOl 0.2250 7.863E+13 
Co-6O 1.2410E+OO 2,378.332 4,756.663 O.OOE+OO 2,95E-t03 5.90E-t03 0.3750 3.923E+13 
Cs-l34 6.5454E-Ql 2,378.332 4,756.663 O.OOE+OO 1.56E+03 3.11E-t03 0.5750 6.493E+14 
CS-l35 1.9753E-05 2,378.332 4,756.663 O.ODE+OO 4.70E-Q2 9.40E-Q2 0.8500 1.191E+14 
CS-137 2.7375E+OO 2,378.332 4,756.663 O.ODE+OO 6,51E+03 l.30E+04 1.2500 4.575E+14 
Eu-l54 1.2324E-Ql 2,378,332 4,756.663 O.ODE+OO 2.93E-t02 5.66E-t02 1.7500 6.120E+11 
EU-155 5,3037E-02 2,378.332 4,756.663 O.ODE+OO 1.26E-t02 2.52E-t02 2.2500 4.797E+11 
Fe-55 7.9555E-Ql 2,378.332 4,756.663 O.OOE+OO 1.89E-t03 3.78E-t03 2.7500 4.349E+09 
H-3 1.0531E-02 2,378.332 4,756,663 O.ODE+OO 2.50E-tOl 5,01E-tOl 3.5000 5.119E+08 
1-129 7.1287E-07 2,378.332 4,756.663 O.ODE+OO 1.70E-Q3 3.39E-03 5.ססOO 1.226E+05 
Kr-SS 2.4955E-Ql 2,378.332 4,756.683 O.OOE+OO 5,94E+02 1.19E-t03 7.ססOO 1.411E+04 
Np-237 1.2121E-Q5 2,378,332 4,756.663 O.ODE+OO 2,88E-02 5.77E-02 11.ססOO 1.619E+03 
Pa-231 1.1230E-09 2,378.332 4,756.663 O,ODE+oo 2,67E-06 5.34E-06 
Pb-21 0 6.1636E-14 2,378.332 4,756.663 O.OOE+OO 1.47E-l0 2,93E-l0 
Pm-147 1.1302E+OO 2,378.332 4,756.663 O.ODE+OO 2.69E-t03 5.38E+03 
Pu-238 5,4826E-Q2 2,378.332 4,756.663 O,OOE+oo 1.30E-t02 2,61 E-t02 
PU-239 1,4056E-Q3 2,378.332 4,756.663 O.OOE+OO 3.34E+OO 6.69E+OO 
Pu-240 1.1536E-Q3 2,378,332 4,756.663 O.ODE+OO 2.74E+OO 5.49E+OO 
Pu-241 4.2995E-Ql 2,378,332 4,756.663 O.ODE+OO 1.02E+03 2.05E-t03 
PU-242 4.9910E-06 2,378.332 4,756.663 O.ODE+OO 1.19E-02 2.37E-Q2 
Ra-226 2.4008E-13 2,378.332 4,756.663 O.ODE+OO 5.71E-l0 1.14E-Q9 
Ra-228 1.8220E-ll 2,378.332 4,756.663 O.DOE+OO 4.33E-Q8 8.67E-Q8 
RU-l06 1.0343E-Ql 2,378.332 4,756.663 O.OOE+OO 2,46E-t02 4.92E-t02 
5e·79 1.2832E-Q5 2,378.332 4,756.663 O.DOE+OO 3.05E-Q2 6.10E-02 
Sn-126 1.2090E-Q5 2,378.332 4,756.663 O.DOE+OO 2.88E-Q2 5.75E-Q2 
Sr-90 2.5646E+OO 2,378.332 4,756.663 O.DOE+OO 6.10E-t03 1.22E+04 
Tc-99 4.0319E-Q4 2,378.332 4,756.663 O.ODE+OO 9.59E-Ql 1.92E+OO 
Th-229 7.7375E-ll 2,378.332 4,756.663 O.DOE+OO 1.84E-Q7 3.68E-Q7 
Th-230 1.2211E-l0 2,378.332 4.756.663 O,DOE+oo 2.90E-Q7 5.81E-Q7 
Th-232 2.3842E-ll 2,378.332 4,756.663 O.DOE+OO 5.67E-08 1.13E-Q7 
T1-208 1.4313E-Q7 2,378.332 4,756.663 O.DOE+OO 3.40E-Q4 6.81E-Q4 
U-232 4.1927E-Q7 2,378.332 4,756.663 O.DOE+OO 9.97E-Q4 1.99E-03 Thermal Power
U-233 6.8491E-Q8 2.378.332 4,756.663 O.DOE+OO 1.63E-04 3_26E-Q4 Nominal Heat Bounding 
U-234 2,0189E-06 2,378.332 4,756,663 O.DOE+OO 4,80E-03 9.60E-03 Output HeatOUlput 
U-235 -2.6572E-06 2,378.332 O.DOO 2.72E-02 2.09E-Q2 2.72E-Q2 /Wattsl /Wattsi 
U-236 1.3575E-Q5 2,378.332 4,756.663 O.DOE+OO 323E-02 6.46E-02 1.56E+02 3.12E+02 
U-238 -2.2698E-Q8 2,378.332 0.000 1.82E-Q3 1.77E-Q3 1.82E-03 Tolal TOIaI 
V-90 2.5646E+OO 2,378.332 4,756.663 O.DOE+OO 6.10E-t03 l.22E+04 
Other Radlonuclldes 8.47E+03 1.69E+04 

m. Template seteetionSomma"". ~UP~, ....C~ 
Template selection Summary 

From SFD Used Basis for Parameter Differences: 
LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE --Fuel Claddbg: SST (304) SST 

SOL HM Constituents, U-ZrHX-Er U 
BOL enrichment %: 69.89795918 60 to 100 

Bumup Summary (MWd) Basis for bumuD used in estimate:
 
FromSFD Estimated
 

-..lnal:1 509.963[ 2.378.332 Nominal bumup coJcuIaled from fh. heavy Il19fal mass cl9stroylld.
 
Bounding: 4,756.663 Bounding bumup assumed 10 be tNice nominal bumup.
 

Checks 

Estimated Bumupl 
BumuD MuItiDlier Given Bumup Estimated EOL HMlGlven EOL HM
 

-..lnal:1 0.39
 4.66 I 1.001 
Bounding: 0.78 ,

Reactor shutdown. core removal. storage. shipping or other date confnmlng that Irradiation ceased for fuel. 

2Total bUmup for all fuel asr.ociated with this worksheet must be divided by SOL heavy metal mass to get specific bumup values (MWcVMT). 
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Fuel Radionuclide Inventory Worksheet 
I. Fuel ..... TeJQjlI$te W$!JlIldiM Estimated 

Fuel Name: TAIGA FLIP 1Fuel decay start date: 2035 Canister usage: 
SNFID#: 241 Estimates as of: 2010 18"xl0' 

Fuel Units & Oeser: 96· ELEMENT Template: TRIGA·FLlP (lW/U,ZI1<. SST, 60 to 100%, U) 0.86 
_vy Metal Mass: BOl=16.82k9 : EOl=14.63k9 'Template Bumup(MWd): 66.52 
ROD Storage Site: INEEl Template BOl _vy Metal Mass (MT): 0.000196 

Template Decay Time· 5 years 
n. Estimates m x" Xb b y" Yb Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/see 

Radionuclide Template Fuel Burnup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 2.8488E-l0 2,080.280 4,160.559 O.ooE+OO 5.93E-07 1.19E-OO Avg. MeV 
Am-241 7.5767E-D3 2,060.280 4,160.559 O.ooE+OO 1.58E+Ol 3.15E+Ol 0.0150 6.713E+14 
Am-242m 2.4459E-05 2,080.280 4,160,559 O.ooE+OO 5.09E-02 1.02E-Ol 0.0250 1.473E+14 
Am-243 3.0983E-05 2,080.280 4,160.559 O.ooE+OO 6.45E-02 1,29E-Dl 0.0375 1.303E+14 
C-14 1.2590E-04 2,080.280 4,160.559 O.ooE+OO 2.62E·Ol 5.24E-Ol 0.0575 1.301E+14 
CI-36 2.6624E-OO 2,080.280 4,160.559 O.ooE+OO 5.54E-03 1.IIE-02 0.0850 8.093E+13 
Cm-243 3.8244E-05 2,080.280 4,160.559 O.ooE+OO 7.96E-02 1.59E-Ol 0.1250 6.498E+13 
Cm-244 4.1010E-03 2,080.280 4,160.559 O,ooE+OO 8.53E+OO 1.71E+Ol 0.2250 6.8nE+13 
Co-50 1.2410E+OO 2,080280 4,160.559 O.ooE+OO 2.58E+03 5.16E+03 0.3750 3.432E+13 
CS-I34 6.5454E-Ol 2,080.280 4,160.559 O.ooE+OO 1.36E+03 2,72E+03 0.5750 5.680E+14 
Cs-135 1.9753E-DS 2,080.280 4,160.559 O.ooE+OO 4.11E-02 8.22E-02 0.8500 1.042E+14 
Cs-137 2.7375E+OO 2,080.280 4,160.559 O,ooE+OO 5.69E+03 1.14E+04 1.2500 4.002E+14 
EU-I54 1.2324E-01 2,080,280 4,160.559 O,ooE+OO 2.56E+02 5,13E+02 1.7500 5.353E+l1 
Eu-155 5,3037E-02 2,080.280 4,160,559 O.ooE+OO 1.10E+02 2.21E+02 2.2500 4.196E+11 
Fe-55 7,9555E-Ol 2,080.280 4,160,559 O.ooE+OO 1.65E+03 3.31E+03 2.7500 3.804E+09 
H-3 1.0531E-02 2,080.280 4,160.559 O.ooE+OO 2,19E+Ol 4,38E+Ol 3.5000 4.478E+08 
1-129 7,1287E-07 2,080,280 4,160,559 O.ooE+OO 1.48E-03 2,97E-D3 5.ססOO 1.072E+OS 
Kr-85 2.4955E-Ol 2,080.280 4,160,559 O.ooE+OO 5,19E+02 1.04E+03 7.ססOO 1.234E+04 
Np-237 1.2121E-OS 2,080.280 4,160.559 O,ooE+OO 2.52E-02 5,04E-D2 11.ססOO 1.416E+03 
Pa-231 1.1230E-09 2,080.280 4,160.559 O,ooE+OO 2.34E-OO 4,67E-OO 
Pb-21 0 6.1636E-14 2,080,280 4,160,559 O.ooE+OO 1.28E-l0 2.56E-l0 
Pm-147 1.1302E+OO 2,080280 4,160,559 O.ooE+OO 2.35E+03 4.70E+03 
Pu-238 5.4826E-02 2,080,280 4,160.559 O,ooE+OO 1.14E+02 2,28E+02 
Pu-239 1.4056E-03 2,080280 4,160.559 O.ooE+OO 2,92E+OO 5.85E+OO 
Pu-240 1.1536E-D3 2,080.280 4,160.559 O,ooE+OO 2,40E+OO 4,80E+OO 
PU-241 4.2995E-Dl 2,080.280 4,160.559 O.ooE+OO 8.94E+02 1,79E+03 
PU-242 4,9910E-D6 2,080.280 4,160,559 O.ooE+OO 1.04E-02 2.08E-D2 
Ra-226 2.4008E-13 2,080.280 4,160.559 O,ooE+OO 4,99E-l0 9,99E-l0 
Ra-228 1.8220E-l1 2,080,280 4,160.559 O,OOE+OO 3.79E-08 7,56E-D8 
RU-lOO 1,0343E-Ol 2,080.280 4,160,559 O.ooE+OO 2,15E+02 4.30E+02 
Se-79 1,2832E-OS 2,080.280 4,160,559 O.ooE+OO 2,67E-02 5.34E-D2 
Sn·126 1.2090E-D5 2,080.280 4,160.559 O,ooE+OO 2,51E-D2 5,03E-02 
Sr-90 2,5646E+OO 2,080.280 4,160,559 O.ooE+OO 5,34E+03 1.07E+04 
Tc-99 4.0319E-04 2,080.280 4,160.559 O.OOE+OO 8.39E-Dl 1,68E+OO 
Th-229 7.7375E-11 2,080.280 4,160.559 O,ooE+OO 1.61E-D7 3,22E-D7 
Th-230 1.2211E-l0 2,080.280 4,160,559 O,ooE+OO 2,54E-D7 5.08E-07 
Th-232 2.3842E-ll 2,080280 4,160.559 O,OOE+OO 4,96E-D8 9.92E-D8 
TI-208 1.4313E-07 2,080,280 4,160.559 O,ooE+OO 2,98E-D4 5,96E-04 
U-232 4. 1927E-D7 2,080,280 4,160.559 O,ooE+OO 8,72E-04 1,74E-D3 Thermal Power 
U-233 6,8491E-08 2,080,280 4,160,559 O.ooE+OO 1.42E-04 2.85E-04 Nominal Heat Bounding 
U-234 2,0189E-D6 2,080.280 4,160.559 O,ooE+OO 420E-D3 8.40E-D3 Output Heat Output 
U-235 -2.6572E-D6 2,080.280 0,000 2,54E-02 1.99E-02 2,54E-02 (Walts) (Watts) 
U-236 1,3575E-DS 2,080.280 4,160,559 O.ooE+OO 2.82E-02 5,65E-D2 1,36E+G2 2.73E+02 
U-238 -2.2698E-D8 2,080,280 0.000 1.70E-D3 1.65E-D3 1.70E-03 Total Total 
V-90 2,5648E+OO 2,080.280 4,160,559 O,ooE+OO 5,34E+03 1.07E+04 
Other Radionucrldes 7,41E+03 1.48E+04 
'UI. Tt!IllPlllte SeIediOIlSulnmaJ',Y.S..... ,a....Ch~ 
Temolate selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding: SST (304) SST 
BOl HM Constituents: U-ZrHX-Er U 

BOl enrichment '0/0: 70.00179205 60 to 100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal:1 792.7561 2,080.280 Nominal bornup calculated from the heavy metal mass destroyed. 
Boundlng:1 I 4,160.559 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumup Multiplier Given Bumup EstImated EOl HMlGlven EOl HM 

Nominal: 0.36 2.62 I 1.001 
Bounding: 0.73 ,

Reactor shutdown, core removal. storage, stnppsng or other date confrnmng that madiatlon ceased for fuel.
 

2Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdlMT).
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Fuel Radionuclide Inventory Worksheet 

I. Fuel and TeD1pIate Inf~tJtIlItion Estimated 
Fuel Narna: TRIGA FLIP 1Fuel deeay start date: 2025 Canister usage: 
SNFID~: 240 Estimates as of: 2010 18"xl0' 

Fuel Units & Oeser: 87 - ELEMENT Template: TRIGA-FLIP (LW/U-Zf1(. SST. 60 10100%. U) 0.78 
Heavy Metal Ma••: BOL=17.05kg ; EOl=15.63k9 "remplata Bumup(MWd): 66.52 
ROD Storage Sit~: INEEL Template BOL Heavy Metal Ma•• (MT): 0.000196 

-emplate Decay Time" 5 years 
n.Estimates m x" x. b y" y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding FU~I Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Burnup (MWd)' Bumup (MWti)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 2.8488E-l0 1,356.060 2,712.119 o.oOE+OO 3.86E-07 7.73E-07 Avg. MeV 
Am-241 7.5767E-03 1,356.060 2,712.119 O.ooE+OO l.03E+Ol 2.05E+Ol 0.0150 4.376E+14 
Am-242m 2.4459E-05 1,356.060 2,712.119 O.OOE+OO 3.32E-02 6.63E-02 0.0250 9.603E+13 
Am-243 3.0983E-Q5 1,356.060 2,712.119 O.OOE+OO 4.20E-Q2 8.40E-Q2 0.0375 8.495E+13 
C-14 1.2590E-04 1,356.060 2,712.119 O.OOE+OO 1.71E-Ol 3.41E-Ol 0.0575 8.478E+13 
CI-36 2.6624E-06 1,356.060 2,712.119 O.OOE+OO 3.61E-03 7.22E-03 0.0850 5.275E+13 
Cm-243 3.8244E-Q5 1,356.060 2,712.119 O.OOE+OO 5.19E-02 1.04E-Ol 0.1250 4.236E+13 
Cm-244 4.1010E-03 1,356.060 2,712.119 O.OOE+OO 5.56E+OO 1.11E+Ol 0.2250 4.483E+13 
Co-50 1.2410E+OO 1,356.060 2,712.119 O.OOE+OO 1.68E+03· 3.37E+03 0.3750 2.237E+13 
Cs-l34 6.5454E-Ol 1,356.060 2,712.119 -------o.oOE+OO 8.ME+02 1.78E+03 0.5750 3.702E+14 
Cs-l35 1.9753E-05 1,356.060 2,712.119 O.OOE+OO 2.68E-02 5.36E-02 0.8500 6.791E+13 
Cs-137 2.7375E+OO 1,356.060 2,712.119 O.OOE+OO 3.71E+03 7.42E+03 1.2500 2.609E+14 
Eu-l54 1.2324E-Ql 1,356.060 2,712.119 O.OOE+OO 1.67E+02 3.34E+02 1.7500 3.490E+11 
Eu-155 5.3037E-02 1,356.060 2,712.119 O.OOE+OO 7.19E+Ol 1.44E+02 2.2500 2.735E+l1 
-Fe-55 7.9555E-Ol 1,356.060 2,712.119 O.OOE+OO 1.0aE+03 2.16E+03 2.7500 2.480E+09 
H-3 1.0531E-Q2 1,356.060 2,712.119 O.OOE+OO 1.43E+Ol 2.86E+Ol 3.5000 2.919E+08 
1-129 7. 1287E-Q7 1,356.060 2,712.119 O.ooE+OO 9.67E-Q4 1.93E-03 5.ססOO 6.991E+04 
Kr-85 2.4955E-Ol 1,356.060 2,712.119 O.ooE+OO 3.38E+02 6.77E+02 7.ססOO 8.046E+03 
Np-237 1.2121E-Q5 1,356.060 2,712.119 O.OOE+OO 1.64E-Q2 3.29E-02 11.ססOO 9.233E+02 
Pa-231 1.1230E-Q9 1,356.060 2,712.119 O.ooE+OO 1.52E-Q6 3.05E-Q6 
Pb-210 6.1636E-14 1,356.060 2,712.119 O.ooE+OO 8.36E-ll 1.67E-I0 
Pm-147 1.1302E+OO 1,356.060 2,712.119 O.OOE+OO 1.53E+03 3.07E+03 
Pu-238 5.4826E-Q2 1,356.060 2,712.119 O.OOE+OO 7.43E+Ol 1.49E+02 
Pu'239 1.4056E-Q3 1,356.060 2,712.119 O.ooE+OO 1.91E+OO 3.81E+OO 
Pu-240 1.1536E-03 1,356.060 2,712.119 O.OOE+OO 1.56E+OO 3.13E+OO 
Pu-241 4.2995E-Ql 1,356.060 2,712.119 O.OOE+OO 5.83E+02 1.17E+03 
Pu-242 4.9910E-Q6 1,356.060 2,712.119 O.OOE+OO 6.77E-Q3 1.35E-Q2 
Ra-226 2.4006E-13 1,356.060 2,712.119 O.ooE+OO 3.26E-10 6.51E-I0 
Ra-228 1.8220E-ll 1,356.060 2,712.119 O.ooE+OO 2.47E-Q8 4.94E-08 
Ru-l06 1.0343E-Ql 1,356.060 2,712.119 O.OOE+OO 1.40E+02 2.81E+02 
5e-79 1.2832E-Q5 1,356.060 2,712.119 O.ooE+OO 1.74E-02 3.48E-Q2 
5n-126 1.2090E-Q5 1,356.060 2,712.119 O.ooE+OO 1.64E-Q2 3.28E-Q2 
5r-90 2.5646E+OO 1,356.060 2,712.119 O.ooE+OO 3.48E+03 6.96E+03 
Te-99 4.0319E-04 1,356.060 2,712.119 O.ooE+OO 5.47E-Ql l.09E+OO 
Th-229 7.7375E-ll 1,356.060 2,712.119 O.ooE+OO 1.05E-Q7 2.10E-07 
Th-230 1.2211E-I0 1,356.060 2,712.119 O.ooE+OO 1.66E-07 3.31E-Q7 
Th-232 2.3842E-ll 1,356.060 2,712.119 O.ooE+OO 3.23E-Q8 6.47E-Q8 
TI-208 1.4313E-Q7 1,356.060 2,712.119 O.ooE+OO 1.94E-Q4 3.88E-Q4 
U-232 4.1927E-Q7 1,356.060 2,712.119 O.OOE+OO 5.69E-04 1.14E-Q3 Thermal Power 
U-233 6.8491E-Q8 1,356.060 2,712.119 O.OOE+OO 9.29E-Q5 1.86E-Q4 Nominal Heat Bounding 
U-234 2.0189E-Q6 1,356.060 2,712.119 O.ooE+OO 2.74E-Q3 5.48E-03 Output Heat Output 
U-235 -2.6572E-Q6 1,356.060 0.000 2.56E-02 2.22E-Q2 2.58E-Q2 (Watts) (Watts) 
U-236 1.3575E-Q5 1,356.060 2,712.119 O.ooE+OO 1.84E-Q2 3.68E-Q2 8.89E+Ol 1.78E+02 
U-238 -2.2698E-Q8 1,356.060 0.000 1.73E-Q3 1.69E-03 1.73E-Q3 Total Total 
V-90 2.5646E+OO 1,356.060 2,712.119 O.ooE+OO 3.48E+03 6.96E+03 
Other Radionuelides 4.83E+03 9.66E+03 
m.Template &!Iedion s.m-ry, tInd~ 
Template Selection Summary 

From SFD Used Basis for Parameter Differences: 
Reactor Moderator: lW AND U ZIRC HYDRIDE LW AND U Z1RC HYDRIDE 

Fuel Cladding: SST (304) SST
 
BOL HM Constituents:
 U-ZrHX-Er U 

BOl Enrichmen~Ok: 69.89795918 60 to 100 

Bumup SUmmary (MWdt Basis for bumup used in estimate: 
FromSFD Estimated 

Nominal:1 482.2481 1.356.060 Nominal bumup calculated from too heavy metal mass destroyed. 
BoundIng: 2.712.119 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estlmatad Bumupl 
Bumup Multiplier Given Bumup Estlmated EOL HMlGlven EOL HM 

Nominal: 0.23 2.81 I 1.001 
Boundlng:1 0.47 ,

Reactor shutdown, core re:noval. stomge. shlppmg or other date confmnlng that Irradiation ceased for fuel.
 

2Total bumup for all 'u31 associated with this \YOrksheet must be divided by BOL heavy metal mass to get spedfic bumup values (MWcVMT).
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I	 Fuel Radionuclide Inventory Worksheet 

I. Fuel and Tempillte Inf_tion Estimated 
Fuel Name: TRIGA FLIP 'Fuef decay start date: 2035 Canister usage: 

SNFID#: 243 Estimates as of: 2010 18"xl0' 
Fuel Units & Oeser: 78 - ELEMENT Templata: TAIGA-FLIP (lW/U-Zrx. SST. 60 to 100%. U) 0.70 
Heavy Metal Mass: BO~15.29k9 ; EO~13.29k9 "Templata Bumup{MWd): 66.52 
ROO Storage Site: INEEL Template BOl Heavy Metal Ma•• (MT): 0.000196 

Template Decay Time· 5 years 
n. Estbnates m Xo x. b Yo Y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) tnventories(Ci) Inventorles(Ci) Group (bounding) 
Ae-227 2.8488E-l0 1.897_799 3.795.598 O.ooE+OO 5.41E-07 l.08E-06 AV9. MeV 
Am-241 7.5767E-03 1,897.799 3,795.598 O.ooE+OO 1.44E+Ol 2.88E+Ol 0.0150 6.124E+14 
Am-242m 2.4459E-05 1,897.799 3,795.598 O.ooE+OO 4.64E-02 9.28E-02 0.0250 1.344E+14 
Am-243 3.0983E-05 1,897.799 3,795.598 O.ooE+OO 5.88E-02 1.18E-Ol 0.0375 1.189E+14 
C-14 1.2590E-04 1,897.799 3,795.598 O.ooE+OO 2.39E-Ol 4.78E-Ql 0.0575 1.186E+14 
CI-36 2.6624E-06 1,897.799 3,795.598 O.ooE+OO 5.05E-Q3 1.01E-02 0.0850 7.383E+13 
Cm-243 3.8244E-OS 1,897.799 3,795.598 O.ooE+OO 7.26E-02 1.45E-01 0.1250 5.928E+13 
Cm-244 4.1010E-03 1,897.799 3,795.598 O.ooE+OO 7.78E+OO 1.56E+Ol 0.2250 6.274E+13 
Co-50 1.2410E+OO 1,897.799 3,795.598 O.ooE+OO 2.36E+03 4.71E+03 0.3750 3.131E+13 
Cs-l34 6.5454E-Ql 1,897.799 3,795.598 O.ooE+OO 1.24E+03 2.48E+03 0.5750 5.181E+14 
Cs-135 1.9753E-OS 1,897.799 3,795.598 O.ooE+OO 3.75E-02 7.50E-Q2 0.8500 9.504E+13 
CS-137 2.7375E+OO 1,897.799 3,795.598 O.ooE+OO 5.20E+03 1.04E+04 1.2500 3.651E+14 
Eu-l54 1.2324E-Ol 1,897.799 3,795.598 O.ooE+OO 2.34E+02 4.88E+02 1.7500 4.884E+11 
Eu-155 5.3037E-02 1,897.799 3,795.598 O.ooE+OO 1.01E+02 2.01E+02 2.2500 3.828E+ll 
Fe-55 7.9555E-Ql 1,897.799 3,795.598 O.ooE+OO 1.51E+03 3.02E+03 2.7500 3.470E+09 
H-3 1.0531E-02 1,897.799 3,795.598 O.ooE+OO 2.ooE+Ol 4.ooE+Ol 3.5000 4.085E+08 
1-129 7.1287E-07 1.897.799 3.795.598 O.ooE+OO 1.35E-03 2.71E-Q3 5.ססOO 9.784E+04 
Kr-SS 2.4955E-01 1,897.799 3,795.598 O.ooE+OO 4.74E+02 9.47E+02 7.ססOO 1. 126E+04 
Np-237 1.2121E-OS 1,897.799 3,795.598 O.ooE+OO 2.30E-02 4.5OE-02 11.ססOO 1.292E+03 
Pa-231 1.1230E-Q9 1.897.799 3.795.598 O.ooE+OO 2.13E-06 4.26E-06 
Pb-210 6.1636E-14 1,897.799 3,795.598 O.ooE+OO 1.17E-l0 2.34E-l0 
Pm-147 1.1302E+OO 1,897.799 3,795.598 O.ooE+OO 2.14E+03 4.29E+03 
Pu-238 5.4826E-02 1,897.799 3,795.598 O.ooE+OO 1.04E+02 2.08E+02 
Pu-239 1.4056E-Q3 1,897.799 3,795.598 O.ooE+OO 2.67E+OO 5.34E+OO 
PU-240 1.1536E-Q3 1,897.799 3,795.598 O.ooE+OO 2.19E+OO 4.38E+OO 
Pu-241 4.299SE-Ol 1,897.799 3,795.598 O.ooE+OO 8.16E+02 1.63E+03 
Pu-242 4.9910E-Q6 1,897.799 3,795.598 O.ooE+OO 9.47E-Q3 1.89E-Q2 
Ra-226 2.4008E-13 1,897.799 3,795.598 O.ooE+OO 4.56E-l0 9.11E-l0 
Ra-228 1.8220E-l1 1,897.799 3,795.598 O.ooE+OO 3.46E-08 6.92E-oB 
RU-l06 1.0343E-Ql 1,897.799 3,795.598 O.ooE+OO 1.96E+02 3.93E+02 
8e-79 1.2832E-OS 1,897.799 3,795.598 O.ooE+OO 2.44E-02 4.87E-Q2 
8n-126 1.2090E-Q5 1,897.799 3,795.598 O.ooE+OO 2.29E-Q2 4.59E-D2 
8r-90 2.5646E+OO 1,897.799 3,795.598 O.ooE+OO 4.87E+03 9.73E+03 
Tc-99 4.0319E-Q4 1.897.799 3,795.598 O.OOE+OO 7.65E-Ol 1.53E+OO 
Th-229 7.7375E-ll 1.897.799 3,795.598 O.ooE+OO 1.47E-D7 2.94E-07 
Th-230 1.2211E-l0 1,897.799 3,795.598 O.ooE+OO 2.32E-07 4.63E-07 
Th-232 2.3842E-ll 1,897.799 3,795.598 O.ooE+OO 4.52E-OS 9.OSE-oB 
TI-208 1.4313E-07 1,897.799 3,795.598 O.ooE+OO 2.72E-Q4 5.43E-Q4 
U-232 4.1927E-07 1,897.799 3,795,598 O.ooE+OO 7.96E-04 1.59E-03 Thermal Power 
U-233 6.8491E-oB 1,897.799 3,795.598 O.ooE+OO l.30E-Q4 2.5OE-04 Nominal Heat Bounding 
U-234 2.0189E-Q6 1,897.799 3,795.598 O.ooE+OO 3.83E-03 7.66E-03 Output Heal Output 
U-235 -2.6572E-Q6 1,897.799 0.000 2.31E-02 1.81E-02 2.31E-Q2 /Watts) /Watts) 
U-236 1.3575E-OS 1,897.799 3,795.598 O.ooE+OO 2.58E-D2 5.15E-D2 1.24E+02 2.49E+02 
U-238 -2.2698E-oB 1,897.799 0.000 1.54E-03 1.50E-03 1.54E-D3 Total Total 
V-90 2.5646E+OO 1,897.799 3,795.598	 O.ooE+OO 4.87E+03 9.73E+03 
Other Radionuelides 6.76E+03 l.35E+04 
III. TeJlIIlQlI>~ Sumn!aty,lJllm"I>~ ••IIIJ(;~ ·1 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor M_or: LW AND U ZIAC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding: SST (304) SST 
BOl HM ConsUtuents: U-ZrHX-Er U 

BOL Enrichment %: 70 60 to 100 

Bumup Summary (MWd) Basis for burnup used in estimate: 
From SFD Estimated 

Nominal: 432.360 1.897.799 Noninal bumup caJOJlaied from the heavy metal mass destroyed. 
8oUnding:I------===j------;3".7"'95::'.;c593S·Bounding bumup assumed 10 be twice nominal bumup. 

Checks 
Estimated Bumupl 

BumupMultlplier Given Bumup Estimated EOL HPNGlven EOL HM 
Nominal: 0.37 4.39 I 1.001 

Boundlng:1 0.73 ,
Reactor shutdown. core removal, storage, shipping or other date confirming that madiatlon ceased for fuel.
 

2Total bumup for all fuel associated with this worksheet must be divided by SOL heavy metal mass to get specific bumup values (MWd'MT).
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and Template lnlmmation Estimated 

Fuel Name: TRIGA FLIP 'Fool decay start date: 1976 Canister usage: 
SNFtD#: 239 Estimates as of: 2010 18"xl0' 

Fuel Units & oeser: 7 - ELEMENT Template: TRIGA-FLIP (lW/U-Zrx. SST. 60 to 100%. U) 0.06 
Heavy Metal Mas>: BOl=I.37kg ; EOl=I.I8kg ~emplate Bumup(MWd): 66.52 
ROD Storage Sib: INEEl Template BOl Haavy Metal Mas IMT): 0.000196 

Tew:plate Decay Time· 25 years 

n. E5timales m x" x" b Yo Yo Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Bumup IMWdj' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 1.0386E-09 180.295 360.589 O.OOE+OO 1.87E-07 3.75E-07 Avg_MeV --
Am-241 1.4973E-02 180.295 360.589 O.OOE+OO 2.70E+OO 5.40E+OO 0.0150 3.169E+13
 
Am-242m 2.2324E-05 180.295 360.589 O.ooE+OO 4.02E-03 8.05E-03 0.0250 6.562E+12
 
Am-243 3.0923E-05 180.295 360.589 O.OOE+OO 5.58E-03 1.12E-02 0.0375 5.768E+12 
C-14 1.2559E-04 180.295 360.589 O.OOE+OO 2.26E-02 4.53E-02 0.0575 6.196E+12
 
CI-36 2.6624E-oB 180.295 360.589 O.ooE+OO 4.80E-04 9.60E-Q4 0.0850 3.699E+12
 
Cm-243 2.3527E-05 180.295 360.589 O.OOE+OO 4.24E-03 8.48E-03 0.1250 2.526E+12
 
Cm-244 1.9092E-03 180.295 360.589 O.OOE+OO 3.44E-ol 6.88E-Ol 0.2250 3.196E+12
 
Co-50 8.9552E-02 180.295 360.589 O.ooE+OO 1.61E+Ol 3.23E+Ol 0.3750 1.387E+12
 

Cs-l34 7.9074E-Q4 180.295 360.589 O.ooE+OO 1.43E-Ol 2.SSE-Ol 0.5750 2.319E+13
 
Cs-135 1.9753E-05 180.295 360.589 O.ooE+OO 3.56E-03 7.12E-03 0.8500 3.896E+11 
Cs-137 1.7243E+OO 180.295 360.589 O.OOE+OO 3.11E+02 6.22E+02 1.2500 2.638E+12
 
Eu-l54 2.4609E-02 180.295 360.589 O.OOE+OO 4.44E+OO 8.87E+OO 1.7500 1.095E+l0
 
Eu-155 3.2456E-03 180.295 360.589 O.ooE+OO 5.85E-Ol 1.17E+OO 2.2500 1.332E+07
 
Fe-55 3.8605E-03 180.295 360.589 O.ooE+OO 6.96E-Ol 1.39E+OO 2.7500 1.821E+06
 
H-3 3.4305E-03 180.295 360.589 O.OOE+OO 6.19E-Ol 1.24E+OO 3.5000 1.000E+04
 
1-129 7.1287E-07 180.295 360.589 O.ooE+OO 1.29E-04 2.57E-Q4 5.ססOO 4.497E+03
 
Kr-SS 6.8536E-02 180.295 360.589 O.ooE+OO 1.24E+Ol 2.47E+Ol 7.ססOO 5.163E+02 
Np-237 1.2219E-05 180.295 360.589 O.ooE+OO 2.20E-03 4.41E-03 11.ססOO 5.918E+01 
Pa-231 2.0701E-09 180.295 36O.589---0-.00E+oo 3.73E-07 7.48E-07 
Pb-21 0 1.3279E-12 180.295 360.589 O.OOE+OO 2.39E-l0 4.79E-l0 
Pm-147 5.7517E-03 180.295 360.589 O.ooE+OO 1.WE+OO 2.07E+OO 
Pu-238 4.6828E-02 180.295 360.589 O.ooE+OO 8.44E+OO 1.69E+Ol 
Pu-239 1.4048E-03 180.295 360.569 O.ooE+OO 2.53E-Ol 5.07E-Ol 
Pu-240 1.1563E-03 180.295 360.589 O.OOE+OO 2.08E-ol 4.17E-Ol 
Pu-241 1.6431E-Ol 180.295 360.589 O.ooE+OO 2.96E+Ol 5.92E+Ol 
Pu-242 4.9910E-OB 180.295 360.589 O.ooE+OO 9.00E-04 1.80E-03 
Ra-226 5.4390E-12 180.295 360.589 O.ooE+OO 9.81E-l0 1.96E-09 

-Ra-228 2.3437E-l1 180.295 360.589 O.ooE+OO 4.23E-09 8.45E-09 
Ru-1OB 1.1115E-07 180.295 360.589 O.ooE+OO 2.OOE-05 4.01E-05 
5e-79 1.2829E-05 180.295 360.589 O.ooE+OO 2.31E-03 4.63E-03 
5n-126 1.2088E-05 180.295 360.589 O.ooE+OO 2.18E-03 4.36E-03 
5r-90 1.5935E+OO 180.295 360.589 O.ooE+OO 2.87E+02 5.75E+02 
Tc-99 4.0319E-Q4 180.295 360.589 O.ooE+OO 7.27E-02 1.45E-Ol 
Th-229 2.4023E-l0 180.295 360.589 O.ooE+OO 4.33E-08 8.66E-Q8 
Th-230 9.6948E-l0 180.295 360.589 O.ooE+OO 1.75E-07 3.50E-07 
Th-232 2.3857E-ll 180.295 360.589 O.ooE+OO 4.30E-09 8.60E-09 
TI-208 1.3982E-07 180.295 360.589 O.ooE+OO 2.52E-05 5.04E-05 
U-232 3.7943E-07 160.295 360.589 O.ooE+OO 6.84E-05 1.37E-Q4 Thennal Power 
U-233 6.9814E-Q8 180.295 360.589 O.ooE+OO 1.26E-05 2.52E-<l5 Nominal Heat Bounding 
U-234 5.4059E-oB 180.295 360.589 O.OOE+OO 9.75E-Q4 1.95E-03 Output HeatOulput 
U-235 -2.6572E-OB 180.295 0.000 2.07E-03 1.59E-03 2.07E-03 /Wattsl /Wattsl 
U-236 1.3576E-05 180.295 360.589 O.ooE+OO 2.45E-03 4.90E-03 4.14£+00 8_27E+OO 
U-238 -2.2698E-Q8 180_295 0.000 1.39E-Q4 1.35E-Q4 1.39E-Q4 Total Total 
V-90 1.5935E+OO 180.295 360.589 O.ooE+OO 2.87E+02 5.75E+02 
Olher Radionuclides 3.05E+02 6.11E+02 
m. Temolate Seleetioa s.-"", 1lndClIecb 

emplate selection Summary 
FromSFD Used Basis for Parameter Differences: 

Reactor Moderetor: LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding: SST (304) SST 
BOl HM Constituertts: U-ZrHX-Er U 

SOL Enrichment %: 69.89795918 60 to 100 

Bumup Summary (MWd)< Basis for bumup used in estimate: 
FromSFD I Estimated 

Nomlnal:1 38.8021 180.295 Nominal bumup cdculated from the heavy metal mass destroyed.
 
Boundil:lg:1 1 360.589 Bounding bumup assumed to be tMc& nominal bumup.
 

Checks 
Estimated Bumupl

Bumup Multiplier Given Bumup Estimated EOl HMlGiven EOl HM 
Nominal: 0.39 4.65 I 1.001 

Bounding: 0.77 ,
Reactor shutdown. COr3' removal. storage. shipping or other date confmmng that Irradiation cee.sed for fuel.
 

~otal bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdIMT).
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and Tentplale Information Estimated 

Fuel Name: TAIGA FLIP 'Fuel decay start date: 1994 Canister usage: 
SNFID#: 354 Estimates as of: 2010 18"x10' 

Fuel Units & Oeser: 6 - ELEMENT Template: TRIGA-FLIP (LW/U-Zrx, SST. 60 to l00~o. U) 0.05 
Heavy Metal Ma••: BOl=1.07k9 ; EOl=.98k9 'Templale Bumup(MWd): 66.52 
ROD Storage Sile: INEEl Templale BOl Heavy Metal M.... (MT): 0.000196 

Template Decay Time" 15 years 

U. E$l:imates m x. x. b Y. Y. Gamma Sources 
Photon Total 

CUMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (ei) 'nventoriesICi) InventorieslCi) Group (bounding) 
Ae-227 5.6765E-10 84.968 169.935 O.OOE+OO 4.82E-08 9.65E-OB Avg.MeV 
Am-241 1.1720E-02 84.968 169.935 O.ooE+OO 9.96E-01 1.99E+OO 0.0150 1.910E+13 
Am-242m 2.3361E-05 84.968 169.935 O.OOE+OO 1.98E-03 3.97E-03 0.0250 3.978E+12 
Am-243 3.0953E-05 84.968 169.935 O.OOE+OO 2.63E-03 5.26E-Q3 0.0375 3.514E+12 
C-14 1.2574E-04 84.968 169.935 O.OOE+OO 1.07E-02 2.14E-02 0.0575 3.718E+12 
CI-36 2.6624E-06 84.968 169.935 O.OOE+OO 2.26E-04 4.52E-04 0.0850 2.239E+12 
Cm-243 2.9991E-05 84.968 169.935 O.OOE+OO 2.55E-Q3 5.10E-Q3 0.1250 1.585E+12 
Cm-244 2.79nE-Q3 84.968 169.935 O.OOE+OO 2.38E-Ol 4.75E-Ol 0.2250 1.928E+12 
Co-60 3.3343E-Ol 84.968 169.935 O.ooE+OO 2.83E+Ol 5.67E+Ol 0.3750 8.464E+l1 
Cs-l34 2.2760E-02 84.968 169.935 O.OOE+OO 1.93E+OO 3.87E+OO 0.5750 1.398E+13 
Cs-135 1.9753E-05 84.968 169.935 O.OOE+OO 1.68E-Q3 3.36E-Q3 0.8500 4.252E+ll 
Cs-137 2.1723E+OO 84.968 169.935 O.OOE+OO 1.SSE+02 3.69E+02 1.2500 4.428E+12 
Eu-l54 5.5066E-02 84.968 169.935 O.OOE+OO 4.68E+OO 9.36E+OO 1.7500 8.923E+09 
Eu-155 1.3119E-02 84.968 169.935 O.OOE+OO 1.11E+OO 2.23E+OQ 2.2500 2.580E+07 
Fe-55 5.5412E-02 84.968 169.935 O.OOE+OQ 4.71E+OQ 9.42E+OQ 2.7500 1.110E+06 
H-3 6.0102E-03 84.968 169.935 O.OOE+OQ 5.11E-01 1.02E+OQ 3.5000 2.607E+04 
1-129 7.1287E-Q7 84.968 169.935 O.OOE+OQ 6.06E-Q5 1.21E-04 5.ססOO 3.036E+03 
Kr-SS 1.30nE-Ol 84.968 169.935 O.OOE+OQ 1.11E+01 2.22E+Ol 7.ססOO 3.490E+02 
Np-237 1.2153E-05 84.968 169.935 O.OOE+OQ 1.03E-03 2.07E-03 11.ססOO 4.OO3E+01 
Pa-231 1.5021E-09 84.968 169.935 O.OOE+OQ 1.28E-07 2.55E-07 
Pb-21 0 2.2760E-13 84.968 169.935 O.OOE+OQ 1.93E-ll 3.87E-11 
Pm-147 8.0622E-02 84.968 169.935 O.OOE+OQ 6.85E+OQ 1.37E+Ol 
Pu-238 5.0676E-02 84.968 169.935 O.OOE+OQ 4.31E+OQ 8.61E+OQ 
Pu-239 1.4051E-03 84.968 169.935 O.OOE+OQ 1.19E-Ol 2.39E-Ql 
Pu-240 1.1553E-Q3 84.968 169.935 O.OOE+OQ 9.82E-Q2 1.96E-Ol 
Pu-241 2.6578E-Ol 84.968 169.935 O.OOE+OQ 2.26E+Ol 4.52E+Ol 
Pu-242 4.9910E-Q6 84.968 169.935 O.OOE+OQ 4.24E-04 8.48E-04 
Ra-226 1.2541E-12 84.968 169.935 O.OOE+OQ 1.07E-l0 2.13E-l0 
Ra-228 2.1843E-11 84.968 169.935 O.OOE+OQ 1.86E-Q9 3.71E-09 
RU-l06 1.0722E-04 84.968 169.935 O.OOE+OQ 9.11E-03 1.82E-Q2 
Se-79 1.2831E-DS 84.968 169.935 O.OOE+OQ 1.09E-Q3 2.18E-03 
Sn-126 1.2090E-05 84.968 169.935 O.OOE+OQ 1.03E-03 2.05E-03 
Sr-90 2.0204E+OQ 84.968 169.935 O.OOE+OQ 1.72E+02 3.43E+02 
Te-99 4.0319E-Q4 84.968 169.935 O.OOE+OO 3.43E-02 6.85E-Q2 
Th-229 1.4217E-10 84.968 169.935 O.OOE+OQ 1.21E-OB 2.42E-Q8 
Th-230 3.6906E-l0 84.968 169.935 O.ooE+OQ 3.14E-Q8 6.27E-Q8 
Th-232 2.3857E-11 84.968 169.935 O.OOE+OQ 2.03E-09 4.05E-Q9 
TI-2OB 1.4857E-Q7 84.968 169.935 O.OOE+OQ 1.26E-DS 2.52E-DS 
U-232 4.1251E-Q7 84.968 169.935 O.OOE+OQ 3.50E-05 7.01E-Q5 Thermal Power 
U-233 6.9017E-Q8 84.968 169.935 O.OOE+OQ 5.86E-Q6 1.17E-DS Nominal Heat Bounding 
U-234 3.4546E-06 84.968 169.935 O.OOE+OQ 2.94E-04 5.87E-04 Output Heat Output 
U-235 -2.6572E-Q6 84.968 0.000 1.62E-Q3 1.39E-Q3 1.62E-03 /Watts) /Watts) 
U-236 1.3575E-DS 84.968 169.935 O.OOE+OQ 1.15E-03 2.31E-Q3 2.76E+OO 5.52E+OO 
U-238 -2.2698E-Q8 84.968 0.000 1.07E-04 l.05E-04 1.07E-04 Total Total 
Y-90 2.0219E+OQ 84.968 169.935	 O.OOE+OQ 1.72E+02 3.44E+02 
Other Radionuelides 1.81E+02 3.62E+02 

W. Temolate ~·~l'Y,lJum »1Id (Jhl'dal 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: lW AND UZIRC HYDRIDE lW AND UZIRC HYDRIDE

Fuel Cladding: SST (304) SST
 
BOl HM Constltuents: U-ZrHX-Er
 U
 

BOl Enrich...,t %:
 70.2247191 60 to 100 

Bumup Summary (MWd)' Basis for burnup used in estimate: 
FromSFD E.timated 

Nomlnal:1 77.6671 84.968 Nominal bumup calculated from the heavy metal mass destroyed. 

Boundln9:1 43.7881 169.935 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
BumUD MultiDlIer Given Bumup Estimated EOl HMlGlven EOl HM 

Nominal: 0.23 1.09 I 1.001 
Bounding: 0.47 3.88 ,

Reactor shutdovm, COre removaJ. storage, shipping or other date confirrlllng that Irradiation ceased for fuel.
 

210181 bumup for aU fuel associated with this wor1<.sheel must be divided by BOL heavy metal mass to get specific bumup values (MWdlMT).
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Fuel Radionuclide Inventory Worksheet 

1. Fuel and Template rnfannation Estimated 
Fuel Nam<>: TRIGA FLIP (AUSTRIA) 1:=uet decay start date: 2010 Canister usage: 

SNF 10 jl: 492 Estimates as 01: 2010 18"x10' 
Fuel Units & Desc7: 10 - ELEMENT Template: TRIGA-FLIP (lW/U-ZIX. SST. 60 to lOO'l". U) 0.09 
Heavy Metal MaS., BOl=1.96k9 ; EOl=1.95kg 'Template Bumup(MWd): 66.52 
ROD Storage Sito: INEEl Template BOl Heavy Metsl Mass (MT): 0.000196 

Template Decay Time" 5 years 
D.Estimaws m x. x. b Y. Y. Gamma Sources

Photon Total
 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec
 

Radionuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Invenlories(Ci) Inventories(Ci) Group (bounding)
 

Ac-227 2.8488E-10 47.512 95.025 O.OOE+OO 1.35E-08 2.71E-08 Avg. MeV
 
Am-241 7.5767E-Q3 47.512 95.025 O.oOE+oo 3.60E-01 7.20E-Ol 0.0150 1.533E+13
 

Am-242m 2.4459E-Q5 47.512 95.025 O.ooE+OO 1,16E-03 2.32E-Q3 0.0250 3.364E+12
 
Am-243 3.0983E-Q5 47.512 95.025 O.ooE+OO 1.47E-Q3 2.94E-Q3 0.0375 2.976E+12
 
C-14 1.2590E-04 47.512 95.025 O.OOE+OO 5.98E-Q3 1.20E-Q2 0.0575 2.970E+12
 
CI-36 2.6624E-06 47.512 95.025 O.ooE+OO 1.26E-04 2.53E-Q4 0.0850 1.848E+12
 
Cm-243 3.8244E-Q5 47.512 95.025 O.ooE+OO 1.82E-03 3.63E-Q3 0.1250 1.484E+12
 
Cm-244 4.1010E-Q3 47.512 95.025 O.ooE+OO 1.95E-Ol 3.90E-Ql 0.2250 1.571E+12
 
Co-6O 1.2410E+00 47.512 95.025 O.ooE+OO 5.90E+Ol 1.18E+02 0.3750 7.837E+ll
 
Cs-l34 6.5454E-Ql 47.512 95.025 O.ooE+OO 3.11E+Ol 6.22E+01 0.5750 1.297E+13
 
Cs-l35 1.9753E-05 47.512 95.025 0.00E+00 9.39E-Q4 1.88E-Q3 0.8500 2.379E+12
 
Cs-137 2.7375E+OO 47.512 95.025 O.ooE+OO 1.30E+02 2.60E+02 1.2500 9.141E+12
 
Eu-l54 1.2324E-Ql 47.512 95.025 O.ooE+OO 5.88E+OO 1.17E+Ol 1.7500 1.223E+10
 
Eu-155 5.3037E-02 47.512 95.025 O.ooE+OO 2.52E+OO 5.04E+OO 2.2500 9.584E+09
 
Fe-55 7.9555E-Ql 47.512 95.025 O.OOE+OO 3.78E+Ol 7.56E+Ol 2.7500 8.688E+07
 
H-3 1.0531E-02 47.512 95.025 O.ooE+OO 5.ooE-Ql 1.ooE+OO 3.5000 1.023E+07
 

1-129 7.1287E-Q7 47.512 95.025 O.ooE+OO 3.39E-OS 6.77E-OS 5.ססOO 2.450E+03
 
Kr-SS 2.4955E-Ol 47.512 95.025 O.OOE+OO 1,19E+Ol 2.37E+Ol 7.ססOO 2.819E+02
 

Np-237 1.2121E-Q5 47.512 95.025 O.ooE+OO 5.76E-04 1,15E-Q3 11.ססOO 3.235E+01
 
Pa-231 1.1230E-09 47.512 95.025 O.OOE+OO 5.34E-08 1.07E-07 
Pl>-210 6.1636E-14 47.512 95.025 O.ooE+OO 2.93E-12 5.86E-12 
Pm-147 1.1302E+OO 47.512 95.025 O.ooE+OO 5.37E+Ol 1.07E+02 
Pu-238 5.4826E-Q2 47.512 95.025 O.ooE+OO 2.60E+OO 5.21E+OO 
Pu-239 1.4056E-03 47.512 95.025 O.ooE+OO 6.88E-Q2 1.34E-Ql 
Pu-240 1,1536E-Q3 47.512 95.025 O.OOE+OO 5.48E-02 1.10E-Q1 
Pu-241 4.2995E-Ql 47.512 95.025 O.ooE+OO 2.04E+Ol 4.09E+Ol 
Pu-242 4.9910E-06 47.512 95.025 O.ooE+OO 2.37E-Q4 4.74E-Q4 
Ra-226 2.4008E-13 47.512 95.025 O.ooE+OO 1.14E-11 2.28E-ll 
Ra-228 1.8220E-ll 47.512 95.025 O.ooE+OO 8.66E-l0 1.73E-Q9 
Ru-l06 1.0343E-Ql 47.512 95.025 O.ooE+OO 4.91E+OO 9.63E+OO 
Se-79 1.2632E-Q5 47.512 95.025 O.ooE+OO &.10E-Q4 1.22E-Q3 
Sn-l26 12090E-Q5 47.512 95.025 O.ooE+OO 5.74E-Q4 1.15E-Q3 
Sr-90 2.5648E+OO 47.512 95.025 O.ooE+OO 1.22E+02 2.44E+02 
Tc-99 4.0319E-Q4 47.512 95.025 O.ooE+OO 1.92E-Q2 3.63E-Q2 
Th-229 7.7375E-11 47.512 95.025 O.ooE+OO 3.68E-Q9 7.35E-Q9 
Th-230 1.2211E-l0 47.512 95.025 O.ooE+OO 5.80E-09 1.16E-Q8 
Th-232 2.3842E-ll 47.512 95.025 O.ooE+OO 1,13E-Q9 2.27E-Q9 
TI-208 1.4313E-Q7 47.512 95.025 O.ooE+OO 6.80E-06 1.36E-Q5 
U-232 4.1927E-Q7 47.512 95.025 O.ooE+OO 1.99E-Q5 3.98E-Q5 Thermal Power 
U-233 6.8491E-Q8 47.512 95.025 O.OOE+OO 3.25E-OO 6.51E-06 Nominal Heat Bounding 
U-234 2.0189E-06 47.512 95.025 O.ooE+OO 9.59E-OS 1.92E-Q4 Output Heat Output
 
U-235 -2.6572E-06 47.512 0.000 2.96E-Q3 2.83E-Q3 2.96E-Q3 (Watts) (Watts)
 
U-236 1.3575E-Q5 47.512 95.025 O.ooE+OO 6.45E-Q4 1.29E-Q3 3.12E+OO 6.23E+OO
 
U-238 -2.2698E-Q8 47.512 0.000 1.98E-Q4 1.97E-04 1.98E-Q4 Total Total
 
Y-90 2.5648E+OO 47.512 95.025 O.ooE+OO 1.22E+02 2.44E+02 
Other Radionuclides 1.69E+02 3.38E+02 
ID.Temolllte~Sum_no, Bmnup8omJllarv,and~ 
Template Selection Summary 

FromSFO Used Basis for Parameter Differences: 
Reactor _lor: LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding: SST (304) SST 
BOl HM ConstilUento: U-ZrHX-Er U 

BOl Enrlchmen'l: 0/0: 69.89795918 60 to 100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFO Estimated 

Nomlnal:1 47.512 9.504 Nominal bumup taken directly from SFD (converted to MWd). 
Bound'ng:1 95.025 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumup Multiplier Given Bumup Estimated EOl HMlGlven EOl HM 

Nominal:1 0.07 0.2C I 0.981 
Bounding:1 0.14 ,

Reactor shutdown, core removal, storage, shipping or other date confirming that Irradiation ceased for fuel.
 

2rotal bumup for all fwal associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdlMT).
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I Fuel Radionuclide Inventory Worksheet 

I. Fvehnd TeJIlPl3le Ioformalillll Estimated 
Fuel Name: TRIGA FUP (BANGLADESH) ' Fuel decay start date: 2010 Canister usage: 

SNFIO#: 470 Estimates as of: 2010 18"xl0' 
Fuel Units" Descr: 100· ELEMENT Template: TRIGA·SS (LW/lJ-Zrx. SST. 101020%. U) 0.90 
Heavy Metal Mass: BOl=50.4Ok9 ; EOl=46.06l<9 'Template Sumup(MWd): 6.65 
ROD Storage Site: INEEL Template SOL Heavy Metal Mass (MT): 0.000195 

Template Decay Time" 5 years 

n. EstImates m x. x. b y. y. Gamma Sources 
Photon Total 

C/lMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Burnup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 8.5173E-l0 4,142.996 8285.991 O.ooE-tOO 3.53E-OO 7.OOE-OO Avg. MeV 
Am-241 1.8331E·03 4,142.996 8,285.991 O.ooE-tOO 7.59E-tOO 1.52E+Ol 0.0150 1.339E+15 
Am·242m 1.4129E-Q6 4,142.996 8,285.991 O.ooE-tOO 5.85E-03 1.17E-02 0.0250 2.947E+14 
Am-243 1.4774E-07 4,142.996 8,285.991 O.ooE-tOO 6.12E-04 1.22E·03 0.0375 2.510E+14 
C-14 1.2871E-04 4,142.996 8,285.991 O.ooE-tOO 5.33E-Ol 1.07E-tOO 0.0575 2.576E+14 
CI·36 2.8120E-OO 4,142.996 8,285.991 O.ooE-tOO 1.17E-02 2.33E-02 0.0850 1.596E+14 
Cm-243 1.7940E-07 4,142.996 8,285.991 O.ooE-tOO 7.43E-04 1,49E-03 0.1250 1.159E+14 
Cm-244 1.6962E-Q6 4,142.996 8.285.991 O.ooE+OO 7.03E-Q3 1.41 E-02 0.2250 1.354E+14 
Co·5O 1.2839E-tOO 4,142.996 8,285.991 O.ooE-tOO 5.32E+03 l.OOE+04 0.3750 6.870E+13 
Cs·134 9.0541E-02 4,142.996 8,285.991 O.ooE+OO 3.75E+02 7.50E+02 0.5750 9.133E+14 
Cs-135 3.2195E-OS 4,142.996 8,285.991 O.ooE-tOO l.33E-Ol 2.67E-01 0.8500 3.919E+13 
Cs-137 2.7564E-tOO 4.142.996 8,285.991 O.ooE-tOO 1.14E+04 2.28E+04 1.2500 7.960E+14 
Eu-l54 1.5368E-02 4,142.996 8.285.99t O.ooE+OO 6.37E+Ol 1.27E+02 1.7500 5.307E+11 
Eu-155 2.9293E-02 4,142.996 8,285.991 O.ooE+OO 1.21E+02 2.43E+02 2.2500 8.553E+11 
Fe-55 7.7158E-Ql 4,142.996 8,285.991 O.ooE-tOO 3.20E+03 6.39E+03 2.7500 6.787E+09 
H-3 1.IIIIE-02 4,142.996 8,285.991 O.ooE-tOO 4.5OE+Ol 9.21E+Ol 3.5000 7.901E+08 
1-129 7.3684E-07 4,142.996 8,285.991 O.ooE-tOO 3.OSE-Q3 6.11E-03 5.ססOO 4.373E+03 
Kr-85 2.5263E-Ol 4,142.996 8,285.991 O.ooE-tOO I.OSE+03 2.09E+03 7.ססOO 4.950E+02 
Np-237 1.2427E-OO 4,142.996 8,285.991 O.ooE-tOO 5.15E-03 1.03E-02 11.ססOO 5.639E+01 
Pa-231 3.8511E-09 4,142.996 8,285.991 O.ooE-tOO 1.5OE-05 3.19E-OS 
Pb-21 0 7.3880E-15 4,142.996 8,285.991 O,ooE-tOO 3.OOE-l1 6.12E-ll 
Pm-147 2.1023E-tOO 4.142.996 8,285.991 O.ooE-tOO 8.71E+03 1.74E+04 
Pu-238 1.0383E-03 4,142.996 8,285.991 O.ooE-tOO 4.30E-tOO 8.5OE-tOO 
Pu-239 5.5293E-Q3 4,142.996 8,285.991 O.ooE-tOO 2.29E+Ol 4.58E+Ol 
Pu-240 2.1278E-Q3 4,142.996 8285.991 O.ooE-tOO 8.82E-tOO 1.76E+Ol 
Pu-241 1.0195E-Ol 4,142.996 8,285.991 O.ooE-tOO 4.22E+02 8.45E+02 
Pu-242 2.3128E-07 4,142.996 8,285.991 O.ooE-tOO 9.58E-04 1.92E-03 
Ra-226 5.2782E-14 4,142.996 8,285.991 O.ooE-tOO 2.19E-l0 4.37E-l0 
Ra-228 l.9338E-lO 4,142.996 8,285.991 O.ooE-tOO 8.01E-Q7 1.5OE-OO 
Ru-lOO 9. 1684E-Q2 4,142.996 8,285.991 O.ooE-tOO 3.80E+02 7.5OE+02 
5e-79 1.3018E-05 4,142.996 8,285.991 O.ooE-tOO 5.39E-02 1.08E-Ol 
50-126 12167E-Q5 4,142.996 8285.991 O.ooE-tOO 5.04E-Q2 1.01E-Ql 
Sr-90 2.6045E-tOO 4,142.996 8,285.991 O.ooE-tOO l.08E+04 2.16E+04 
Te-99 4.4241E-04 4.142.996 8,285.991 O.ooE-tOO 1.83E-tOO 3.67E-tOO 
Th-229 1.3713E-l0 4,142.996 8,285.991 O.ooE-tOO 5.68E-Q7 t.14E-OO 
Th-230 1.8090E-ll 4,142.996 8,285.991 O.ooE-tOO 7.49E-08 1.50E-Q7 
Th-232 2.5278E-l0 4,142.996 8,285.991 O.ooE-tOO t.OSE-OO 2.09E-Q6 
TI-208 1.6947E-08 4,142.996 8,285.991 O.ooE-tOO 7.02E-Q5 t.40E-04 
U-232 4.8737E-oB 4,142.996 8,285.991 O.ooE-tOO 2.02E-Q4 4.04E-Q4 Thermal Power 
U-233 1.2203E-Q7 4,142.996 8,285.991 O.ooE-tOO 5.OOE-Q4 1.01E-Q3 Nominal Heat Bounding 
U-234 1.5925E-Q7 4,142.996 8,285.991 O.ooE-tOO 6.5OE-Q4 t.32E-03 Output Heat Output 
U-235 -2.6194E-Q6 4,142.996 0.000 2.18E-Q2 1.10E-Q2 2.18E-Q2 (Watts) (Watts) 
U-236 1.2693E-Q5 4,142.996 8,285.991 O.ooE-tOO 5.26E-02 I.OSE-Ql 2.41E+02 4_62E+02 
U-238 -3.6331 E-oB 4,142.996 0.000 1.35E-Q2 1.34E-02 t.35E-Q2 Total Total 
Y-90 2.6060E-tOO 4,142.996 8,285.991 O.ooE-tOO 1.08E+04 2.16E+04 
Other RadlOnuerldes 1.49E+04 2.99E+04 

tn. TeJIlPl3le ~$umlnal'Y.1lw:mI andCltedol 
Template Selection Summary 

FromSFD Used Basis lor Parameter Differences: 
Reactor Moderator: LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding: SST (304) SST 
BOL HM Constltvents: U-ZrHX-Er U 

BOL Enrichment "0:: 20.03968254 10t02O 

Bumup Summary (MWd) Basis for bumup used in estimate: 
From SFD Estimated 

Nomlnal:1 475.1211 4,142.996 Norrinal bumup calailated from the heavy metal mass destroyed. 
Bounding:1 I 8.285.991 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupi 
Sumup Multiplier Given Sumup Estimated EOL HMiGiven EOL HM 

Nominal: 2.41 8.72 I 1001 
Bounding:1 4.82 

1Reactor shutdo'Wfl. core removal, storage, shiPPIng or other date confinnlng that Irradiation ceased for fuel. 

2Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWct'MT). 
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Fuel Radionuclide Inventory Worl<sheet 

I. Fuel aod TeJI1Plate Inf"nnation Estimated 
Fuel Na"",: TRIGA FLIP (DAMAGED) (SO. KOREA) 1 :=uet decay start date: 1996 Canister usage: 

SNFID#: 819 Estimates as of: 2010 18"xl0' 
Fuel Unlls & Oeser: 4 - ELEMENT
 Template: TRIGA-SS (LW/U-Zrx. SST, 10 to 20%. U) 0.04 
Heavy Metal Mas.: BOl.=.58kg : EOL=.56kg
 'Template Bumup(MWd): 6.65 
ROD Storage Sikl: INEEL
 Template BOL Heavy Metal Mass (MT): 0.000195 

Template Decay Time· 10 years 
n. Estimates m x" x, b y" y, Gamma Sources 

Pholon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Burnup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 1.3731E-09 25.583 51.167 O.OOE+OO 3.51E-OS 7.03E-OS Avg. MeV 
Ani=-241 2.3865E-Q3 25.583 51.167 O.O(lE+OO 6.11E-02 1.22E-Ql 0.0150 6.610E+12 
Am-242m 1.3812E-Q6 25.583 51.167 O.OOE+OO 3.53E-05 7.07E-Q5 0.0250 1.400E+12 
Am-243 1.4767E-Q7 25.583 51.167 O.OOE+OO 3.78E-06 7.56E-06 0.0375 1.196E+12 
C-14 1.2883E-Q4 25.583 51.167 O.OOE+OO 3.29E-03 6.58E-03 0.0575 1.275E+12 
CI-38 2.8120E-06 25.583 51.167 O.OOE+OO 7.19E-D5 1.44E-04 0.0850 7.734E+ll 
Cm-243 1.5895E-07 25.583 51.167 O.OOE+OO 4.07E-06 8.13E-06 0.1250 5.084E+ll 
Cm-244 1.4008E-06 25.583 51.167 O.OOE+OO 3.58E-05 7.17E-05 0.2250 6.597E+ll 
Co-OO 6.6541E-Ol 25.583 51.167 O.OOE+OO 1.70E+Ol 3.40E+Ol 0.3750 3.030E+11 
Cs-l34 1.6887E-Q2 25.583 51.167 O.OOE+OO 4.32E-Ql 8.64E-Ql 0.5750 4.747E+12 
Cs-135 3.2195E-Q5 25.583 51.167 O.OOE+OO 8.24E-Q4 1.65E-Q3 0.8500 8.474E+10 
Cs-137 2.4556E+OO 25.583 51.167 O.OOE+OO 6.28E+Ol 1.26E+02 1.2500 2.548E+12 
Eu-l54 1.0268E-02 25.583 51.167 O.OOE+OO 2.63E-Ql 5.25E-Ol 1.7500 1.534E+09 
Eu-155 1.4570E-02 25.583 51.167 O.OOE+OO 3.73E-Ol 7.45E-Ql 2.2500 8.009E+07 
Fe-55 2.0381E-Ol 25.583 51.167 O.OOE+OO 5.21E+OO 1.04E+Ol 2.7500 1.326E+06 
H-3 8.3940E-Q3 25.583 51.167 O.OOE+OO 2.15E-Ql 4.29E-Ql 3.5000 1.571E+05 
1-129 7.3684E-Q7 25.583 51.167 O.OOE+OO 1.89E-D5 3.77E-05 5.0000 2.695E+01 
Kr-SS 1.8286E-Ql 25.583 51.167 O.OOE+OO 4.68E+OO 9.36E+OO 7.0000 3.047E+OO 
Np-237 1.2462E-Q6 25.583 51.167 O.OOE+OO 3.19E-05 6.38E-D5 11.0000 3.470E-Ol 
Pa-231 4.9143E-Q9 25.583 51.167 O.OOE+OO 1.26E-07 2.51E-Q7 
Pb-21 0 1.7173E-14 25.583 51.167 O.OOE+OO 4.39E-13 8.79E-13 
Pm-147 5.6165E-Ol 25.583 51.167 O.OOE+OO 1.44E+Ol 2.87E+Ol 
Pu-238 9.9820E-04 25.583 51.167 O.OOE+OO 2.55E-02 5.11E-Q2 
PU-239 5.5293E-Q3 25.583 51.167 O.OOE+OO 1.41E-Ol 2.83E-Ql 
Pu-240 2.1263E-03 25.583 51.167 O.OOE+OO 5.44E-Q2 1.09E-Ql 
Pu-241 8.0165E-Q2 25.583 51.167 O.OOE+OO 2.05E+OO 4.10E+OO 
Pu-242 2.3128E-07 25.583 51.167 O.OOE+OO 5.92E-Q6 1.18E-D5 
Ra-226 9.9774E-14 25.583 51.167 O.OOE+OO 2.55E-12 5.11E-12 
Ra-228 2.1729E-l0 25.583 51.167 O.OOE+OO 5.56E-09 1.11E-OS 
Ru-l06 2.9519E-Q3 25.583 51.167 O.OOE+OO 7.55E-02 1.51E-Ql 
Se-79 1.3017E-Q5 25.583 51.167 O.OOE+OO 3.33E-Q4 6.68E-Q4 
Sn-126 1.2167E-D5 25.583 51.167 O.OOE+OO 3.11E-Q4 6.23E-Q4 
Sr-90 2.3128E+OO 25.583 51.167 O.OOE+OO 5.92E+Ol 1.18E+02 
Te-99 4.4241E-Q4 25.583 51.167 O.OOE+OO 1.13E-Q2 2.26E-02 
Th-229 1.9459E-l0 25.583 51.167 O.OOE+OO 4.98E-Q9 9.96E-Q9 
Th-230 2.5564E-ll 25.583 51.167 O.OOE+OO 6.54E-l0 1.31E-Q9 
Th-232 2.5278E-l0 25.583 51.167 O.OOE+OO 6.47E-Q9 1.29E-Q8 
TI-208 1.6947E-Q8 25.583 51.167 O.OOE+OO 4.34E-Q7 8.67E-Q7 
U-232 4.6812E-Q8 25.583 51.167 O.OOE+OO 1_20E-06 2.40E-Q6 Thermal Power 
U-233 12206E-Q7 25.583 51.167 O.OOE+OO 3.12E-Q6 6.25E-06 Nominal Heat Bounding 
U-234 1.7323E-Q7 25.583 51.167 O.OOE+OO 4.43E-Q6 8.86E-Q6 Output Hea10utput 
U-235 -2.6194E-Q6 25.583 0.000 5.81E-Q4 5.14E-Q4 5.81E-Q4 (Watts) (Watts) 
U-236 1.2693E-D5 25.583 51.167 O.OOE+OO 3.25E-Q4 6.49E-04 1.00E+OO 2.00E+OO 
U-238 -3.6331 E-Q8 25.583 0.000 1.06E-Q4 1.05E-Q4 1.06E-Q4 Total Total 
Y-90 2.3128E+OO 25.583 51.167 O.OOE+OO 5.92E+Ol 1.18E+02 
Other Radionuelides 6.27E+Ol 1.25E+02 
m. TemoIateScledions.-ry, B~~,aodC~ 
Template selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reacto< Moderator: LW AND U ZIRC HYDRIDE LW AND U ZlRe HYDRIDE This Template was used for the following reasons: 

Fuel Cladding: SST (304) SST
 is fuel matches on all parameters except enrichment. 
BOL HM Constltuenls:
 lJ-ZrHX-Er U 

BOl Enrichment 0/0: 46.09053498 10t02O 

Bumup Summary (MWdj' Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal:1 14.2101 25.583 Nominal bumup caiallated from the heavy rnetaI mass destroyed. 
Bounding:1 1 51.167 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumup Multiplier Given Bumup Estimated EOL HMlGlven EOL HM 

Nominal: 1.29 1.80 I 1.001 
Boundlng:1 2.57 , 

Reactor shutdown, core removal, storage, shipping or other date conflnmng that llradiatlon ceased for fuel.
 

2Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdlMT).
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and TClQlJlIate Inlllnnlltilln Estimated 

Fuel Name: TRIGA FLIP (GA) 1Fuel decay start date:
 2035 Canister usage: 
SNFID#: 729 Estimates as of:
 2010 18"xl0' 

Fuel Units & Oeser: 111 - ELEMENT Template:
 TRIGA-FlIP (LW/U-Zrx, SST, 60 to 100%. U) 1.00 
Heavy Metal Ma••: BOL=21.53k9 ; EOl=16.35k9 'Template Bumup{MWd):
 66.52 
ROD Slorage Site: INEEL Template BOL Heavy Metal Mass (MT):
 0.000196
 

Template Decay Time"
 5 years
 

.n. Estimates m x" x. b y" y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)2 (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 2.8488E-l0 4,926.693 9,853.386 O.ooE+OO 1.40E-06 2.81E-06 Avg.MeV 
Am-241 7.5767E-Q3 4,926.693 9,853.386 O.ooE+OO 3.73E+Ol 7,47E+Ol 0.0150 1.590E+15 
Am-242m 2.4459E-05 4,926.693 9,853.386 O.ooE+OO 1.21E-Ol 2,41E-Ol 0.0250 3.489E+14 
Am-243 3.0983E-05 4,926.693 9,853.386 O.ooE+OO 1.53E-Ol 3.05E-Ol 0.0375 3.086E+14 
C-14 1.2590E-04 4,926.693 9,853.386 O.ooE+OO 6.20E-Ol 1.24E+OO 0.0575 3.080E+14 
CI-36 2.6624E-06 4,926.693 9,853.386 O.ooE+OO 1.31E-02 2.62E-02 0.0850 1.917E+14 
Cm-243 3.8244E-05 4,926.693 9,853.386 O.ooE+OO 1.88E-Ql 3.77E-Ol 0.1250 1.539E+14 
Cm-244 4.1010E-03 4,926.693 9,853.386 O.ooE+OO 2.02E+Ol 4.04E+Ol 0.2250 1.629E+14 
Co-£O 1.2410E+OO 4,926.693 9,853.386 O.ooE+OO 6.11E+03 1.22E+04 0.3750 8.127E+13 
Cs-l34 6.5454E-Ql 4,926.693 9,853.386 O.ooE+OO 3.22E+03 6.45E+03 0.5750 1.345E+15 
Cs-135 1.9753E-05 4,926.693 9,853.386 O.ooE+OO 9.73E-Q2 1.95E-Ol 0.8500 2.467E+14 
CS-137 2.7375E+OO 4,926.693 9,853.386 O.ooE+OO 1.35E+04 2.70E+04 1.2500 9.478E+14 
Eu-l54 1.2324E-Ol 4,926.693 9,853.386 O.ooE+OO 6.07E+02 1.21E+03 1.7500 1.268E+12 
Eu-155 5.3037E-02 4,926.693 9,853.386 O.ooE+OO 2.61E+02 5.23E+02 2.2500 9.938E+l1 
Fe-55 7.9555E-Ol 4,926.693 9,853.386 O.ooE+OO 3.92E+03 7.84E+03 2.7500 9.008E+09 
H-3 1.0531E-02 4,926.693 9,853.386 O.ooE+OO 5.19E+Ol 1.04E+02 3.5000 1.060E+09 
1-129 7.1287E-Q7 4,926.693 9,853.386 O.ooE+OO 3.51E-03 7.02E-Q3 5.0000 2.540E+05 
Kr-85 2,4955E-Ol 4,926.693 9,853.386 O.ooE+OO 1.23E+03 2.46E+03 7.0000 2.923E+04 
Np-237 1.2121E-05 4,926.693 9,853.386 O.ooE+OO 5.97E-Q2 1.19E-Ql 11.0000 3.354E+03 
Pa-231 1.1230E-09 4,926.693 9,853.386 O.ooE+OO 5.53E-06 1.11E-05 
Pb-210 6.1636E-14 4,926.693 9,853.386 O.ooE+OO 3.04E-l0 6.07E-l0 
Pm-147 1.1302E+OO 4,926.693 9,853.386 O.ooE+OO 5.57E+03 l.l1E+04 
Pu-238 5.4826E-02 4,926.693 9,853.386 O.ooE+OO 2.70E+02 5.40E+02 
PU-239 1.4056E-03 4,926.693 9,853.386 O.ooE+OO 6.92E+OO 1.38E+Ol 
Pu-240 1.1536E-03 4,926.693 9,853.386 O.ooE+OO 5.88E+OO 1.14E+Ol 
Pu-241 4.2995E-Ql 4,926.693 9,853.386 O.ooE+OO 2.12E+03 4.24E+03 
Pu-242 4.9910E-06 4,926.693 9,853.386 O.ooE+OO 2.46E-Q2 4.92E-Q2 
Ra-226 2.4008E-13 4,926.693 9,853.386 O.ooE+OO 1.18E-Q9 2.37E-Q9 
Ra-228 1.8220E-ll 4,926.693 9,853.386 O.ooE+OO 8.98E-08 1.80E-Q7 
RU-l06 1.0343E-Ol 4,926.693 9,853.386 O.ooE+OO 5.10E+02 1.02E+03 
5e-79 1.2832E-05 4,926.693 9,853.386 O.ooE+OO 6.32E-Q2 1.26E-Ql 
5n-126 1.2090E-05 4,926.693 9,853.386 O.OOE+OO 5.96E-Q2 1.19E-Ol 
5r-90 2.5646E+OO 4,926.693 9,853.386 O.ooE+OO 1.26E+04 2.53E+04 
Tc-99 4.0319E-D4 4,926.693 9,853.386 O.OOE+OO 1.99E+OO 3.97E+OO 
Th-229 7.7375E-ll 4,926.693 9,853.386 O.ooE+OO 3.81E-07 7.62E-Q7 
Th-230 1.2211E-l0 4,926.693 9,853.386 O.ooE+OO 6.02E-Q7 1.20E-Q6 
Th-232 2.3842E-ll 4,926.693 9,853.386 O.ooE+OO 1.17E-07 2.35E-07 
TI-208 1.4313E-Q7 4,926.693 9,853.386 O.ooE+OO 7.05E-04 1.41E-03 
U-232 4.1927E-Q7 4,926.693 9,853.386 O.ooE+OO 2.07E-Q3 4.13E-Q3 Thermal Power 
U-233 6.8491E-08 4,926.693 9,853.386 OOOE+OO 3.37E-Q4 6.75E-Q4 Nominal Heat Bounding 
U-234 2.0189E-Q6 4,926.693 9,853.386 O.ooE+OO 9.95E-Q3 1.99E-02 Output Heat Output 
U-235 -2.8572E-Q6 4,926.693 0.000 3.26E-Q2 1.95E-02 3.26E-Q2 (Watts) (Watts) 
U-236 1.3575E-Q5 4,926.693 9,853.386 O.ooE+OO 6.69E-Q2 1.34E-Ql 3.23E+02 6.46E+02 
U-238 -2.2698E-08 4,926.693 0.000 2.17E-03 2.06E-Q3 2.17E-Q3 Total Total 
Y-90 2.5646E+OO 4,926.693 9,853.386 O.ooE+OO 1.26E+04 2.53E+04 
Other RaolOnucrldes 1.75E+04 3.51E+04 
1lI, Temobll! Sde\1tion.Smun!ary,$_ ••••II!fCIted<& 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: LW AND U ZIRC HYDRIDE lW AND U ZIRC HYDRIDE 

FUel CladcUng: SST (304) SST
 
BOL HM Constituenls:
 U-ZrHX-Er U 

BOl Enrichment 0/0: 70.03211513 60 to 100 

Bumup Summary (MWd)' Basis for bumuD used in estimate: 
FromSFD Estimated 

Nominal: 4,697.965 4,926.693 Nominal bumup calculated from the heavy metal mass destroyed. 
Boundlng:1 I 9,853.386 Bounding bumup assumed to be twice nominal bornup. 

Checks 

Estimated Bumupl 
Bum"" Multiplier Given Bumup Estimated EOL HMlGlven EOL HM 

Nominal: 0.67 1.05 1 1.001 
Boundlng:1 1.35 ,

Reactor shutdown, core removal. storage, shipptng or other date confmlllng that Irradiation ceased for fuel.
 

2Tola1 bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd'MT).
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I 
Fuel Radionuclide Inventory Worl<sheet 

I. Fuel and TemplatelJnfOil'lQation Estimated 
Fuel NaI1l£: TAIGA FLIP (MAlAYSIA) 1::ue: decay start date: 2010 Canister usage: 

SNFID#: 497 Estimates as of: 2010 18"x10' 
Fuel Units & Oeser: 94 . ELEMENT Template: TAIGA·SS (LW/U-Zrx. SST. 10 to 2O~,. V) 0.85
 
Heevy Metal Mas.: BO~7.38l<g : EO~6.53kg 'Template Bumup(MWd): 6.65
 
ROD 5tOl'ege Site: INEEL Template SOL Heevy Metal Mas. (MT): 0.000195
 

Template Decay Time' 5 years
 

Il. Estimates m x. x, b y. y, Gamma So~rces 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 8.5173E-l0 807.598 1,615.196 O.OOE+OO 6.88E-07
 1.38E-{)6 Avg. MeV 
Am-241 1.8331E-03 807.598 1,615.196 O.OOE+OO l.48E+OO
 2.96E+OO 0.0150 2.611E+14
Am-242m 1.4129E-{)6 807.598 1.615.196 O.OOE+OO 1.14E-03
 2.28E-03 0.0250 5.744E+13 
Am-243 1.4774E-{)7 807.598 1.615.196 O.OOE+OO 1.19E-{)4
 2.39E-04 0.0375 4.892E+13 
C-14 1.2871E-04 807.598 1,615.196 O.OOE+OO 1.04E-Ol
 2.08E-Ol 0.0575 5.021E+13 
CI-38 2.8120E-06 807.598 1.615.196 O.OOE+OO 2.27E-{)3
 4.54E-03 0.0850 3.111E+13 
Cm-243 1.7940E-07 807.598 1.615.196 O.OOE+OO 1.45E-{)4
 2.90E-04 0.1250 2.259E+13 
Cm-244 1.6962E-{)6 807.598 1.615.196 O.OOE+OO 1.37E-03
 2.74E-03 0.2250 2.639E+13 
Co-80 1.2839E+OO 807.598 1.615.196 O.Oo"E+OO 1.04E+03
 2.07E+03 0.3750 1.339E+13 -
CS-l34 9.0541E-{)2 807.598 1,615.196 O.OOE+OO 7.31E+Ol
 1.48E+02 0.5750 1.780E+14 
CS-135 3.2195E-{)5 807.598 1.615.196 O.OOE+OO 2.80E-{)2
 5.20E-02 0.8500 7.640E+12 
CS-137 2.7564E+OO 807.598 1.615.196 O.OOE+OO 2.23E+03
 4.45E+03 1.2500 1.552E+14 
EU-154 1.5388E-{)2 807.598 1,615.196 O.OOE+OO 1.24E+01
 2.48E+01 1.7500 1.034E+11 
EU-155 2.9293E-{)2 807.598 1.615.196 O.OOE+OO 2.37E+01
 4.73E+01 2.2500 1.667E+11 
Fe-55 7.7158E-01 807.598 1.615.196 O.OOE+OO 6.23E+02
 1.25E+03 2.7500 1.323E+09 
H-3 1.1111E-02 807.598 1,615.196 O.OOE+OO 8.97E+OO
 1.79E+Ol 3.5000 1.540E+08 
1-129 7.3884E-07 807.598 1.615.196 O.OOE+OO 5.95E-{)4
 1.19E-{)3 5.0000 8.758E+02 
Kr-85 2.5263E-Ol 807.598 1.615.196 O.ooE+OO 2.04E+02
 4.08E+02 7.0000 9.917E+Ol 
Np-237 1.2427E-oo 807.598 1,615.196 O.OOE+OO 1.00E-{)3
 2.01E-{)3 11.0000 1.130E+01 
Pa-231 3.8511E-09 807.598 1.615.196 O.OOE+OO 3.11E-06
 6.22E-06 
Pb-21 0 7.3880E-15 807.598 1,615.196 O.ooE+oo 5.97E-12
 1.19E-ll 
Pm-147 2.1023E+OO 807.598 1,615.196 O.OOE+OO 1.70E+03
 3.40E+03 
PU-238 1.0383E-03 807.598 1.615.196 O.OOE+OO 8.39E-{)1
 l.68E+OO 
Pu-239 5.5293E-{)3 807.598 1,615.196 O.ooE+OO 4.47E+OO
 8.93E+OO 
PU-240 2.1278E-{)3 807.598 1,615.196 O.OOE+OO 1.72E+OO
 3.44E+OO 
PU-241 1.0195E-{)1 807.598 1.615.196 O.ooE+OO 8.23E+01
 1.85E+02 
PU-242 2.3128E-{)7 807.598 1.615.196 O.ooE+OO 1.87E-{)4
 3.74E-{)4 
Ra-226 5.2782E-14 807.598 1.615.196 O.ooE+OO 4.26E-l1
 8.53E-ll 
Ra-228 1.9338E-l0 807.598 1.615.196 O.OOE+OO 1.56E-{)7
 3.12E-{)7 
RU-loo 9.1684E-{)2 807.598 1,615.196 O.ooE+OO 7.40E+01
 1.48E+02 
Se-79 1.3018E-{)5 807.598 1.615.196 O.ooE+OO 1.05E-{)2
 2.10E-{)2 
Sn-126 1.2167E-{)5 807.598 1.615.196 O.ooE+OO 9.83E-{)3
 1.97E-Q2 
Sr-90 2.6045E+OO 807.598 1.615.196 O.ooE+oo 2.10E+03
 4.21E+03 
Tc-99 4.4241E-{)4 807.598 1,615.196 O.OOE+OO 3.57E-{)1
 7.15E-{)1 
Th-229 1.3713E-10 807.598 1,615.196 O.ooE+OO 1.11E-{)7
 2.21E-Q7 
Th-230 1.8090E-11 807.598 1,615.196 O.ooE+OO 1.48E-oB
 2.92E-oB 
Th-232 2.5278E-10 807.598 1,615.196 O.OOE+OO 2.04E-{)7
 4.08E-Q7 
TI-208 1.6947E-oB 807.598 1,615.196 O.ooE+oo 1.37E-{)5
 2.74E-{)5 
U-232 4.8737E-oB 807.598 1,615.196 O.ooE+OO 3.94E-05
 7.87E-{)5 Thermal Power 
U-233 1.2203E-{)7 807.598 1,615.196 O.OOE+OO 9.86E-Q5
 1.97E-Q4 Nominal Heat Bounding 
U-234 1.5925E-Q7 807.598 1.615.196 O.ooE+OO 1.29E-{)4
 2.57E-{)4 Output HeatOuiput 
U-235 -2.6194E-{)6 807.598 0.000 2.05E-02 1.84E-02
 2.05E-{)2 /Wattsl /Wattsl 
U-238 1.2693E-{)5 807.598 1,615.196 O.ooE+OO 1.03E-Q2
 2.05E-{)2 4.70E+Ol 9.40E+Ol 
U-238 -3.8331 E-oB 807.598 0.000 1.27E-Q2 1.27E-Q2
 1.27E-{)2 Total Total 
Y-90 2.6060E+OO 807.598 1,615.196 O.ooE+OO 2.10E+03
 4.21E+03 
Other Radionuclides 2.91E+03 5.82E+03 
Ill.Template ~ $!I1l!I!tat'Y. Bunm ,.C~ 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences:
 
_-..tor: LW AND U ZIRC HYDRIDE
 LW AND U ZIRC HYDRIDE
 

Fuel Cladding: SST (304)
 SST 
SOL HM Constituents: U-ZrHX-Er U
 

SOL Enrichment %: 20.03968254
 10t02O 

Bumup Summary (MWd) Basis for bumup used in estimate:
 
From SFD Estimated
 

NomInal:1 446.6141 807.598 Nominal bumup calC1llated from the heavy metal mass destroyed.
 
SOUndlng:t-.-------+-----l'"".6:'1:::'-S.196 Bounding bumup assumed to be twice nominal bumup.
 

Checks
 

Estimated Bumupl
 
Bumup Multiplier
 Given Bumup
 Estimated EOL HMlGlven EOL HM 

Nominal:
 0.50
 1.81
 I 1.001 
Bounding:
 1.00
 ,

Reactor shutdown, core ramOVal, storage, shipping or other date conflnmng that lfTadiatlon ceased for fuel.
 

~otal bumup for all 'uet assodated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd'MT).
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I Fuel Radionuclide Inventory Worksheet 

I. Fuel ..... TeQlplate fut_tion Estimaled 
FuaI Name: TRIGA FLIP (MEXICO) lFuei decay start date: 2010 Canister usage: 

SNFID#: 493 Estimates as of: 2010 lS"xl0' 
Fuel Units & Oeser: 35 - ELEMENT Tamp/a..: TRIGA-FLIP (lW/U-Zrx. SST. 60 to 100%, U) 0.32 
Heavy Metal Ma••: BOl=6.86k9 ; EOl=6.83kg 'Tampla.. Bumup(MWd): 66.52 
ROD Storage Site: INEEl Templa.. BOl Heavy Metal Ma.. (MT): 0.000196 

Template Decay Time" 5 years 

n. Estimates m x. Xb b Y. Yb Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) 'nventories(Ci) Group (bounding) 
Ac-227 2.8488E-l0 64.669 129.338 O.OOE+OO 1.64E-08 3.66E-08 Avg. MeV 
Am-241 7.5767E-03 64.669 129.338 O.OOE+OO 4.90E-Ol 9.80E-Ol 0.0150 2.087E+13 
Am-242m 2.4459E-05 64.669 129.338 O.OOE+OO 1.58E-03 3.16E-03 0.0250 4.579E+12 
Am-243 3.0983E-D5 64.669 129.338 O.OOE+OO 2.00E-03 4.01E-03 0.0375 4.051E+12 
C-14 1.2590E-04 64.669 129.338 O.OOE+OO 8.14E-03 1.63E-02 0.0575 4.043E+12 
CI-36 2.6624E-08 64.669 129.338 O.OOE+OO 1.72E-04 3.44E-04 0.0850 2.516E+12 
Cm-243 3.8244E-05 64.669 129.338 O.OOE+OO 2.47E-03 4.95E-03 0.1250 2.020E+12 
Cm-244 4.1010E-03 64.669 129.338 O.OOE+OO 2.65E-Ol 5.30E-Ol 0.2250 2.138E+12 
Co-60 1.2410E+OO 64.669 129.338 O.OOE+OO 8.03E+Ol 1.61E+02 0.3750 1.067E+12 
Cs-l34 6.5454E-Ol 64.669 129.338 O.OOE+OO 4.23E+Ol 8.47E+Ol 0.5750 1.766E+13 
Cs-l35 1.9753E-05 64.669 129.338 O.OOE+OO 1.28E-03 2.55E-03 0.8500 3.239E+12 
Cs-137 2.7375E+OO 64.669 129.338 O.OOE+OO 1.77E+02 3.54E+02 1.2500 1.244E+13 
Eu-l54 1.2324E-Ol 64.669 129.338 O.OOE+OO 7.97E+OO 1.59E+Ol 1.7500 1.664E+10 
Eu-155 5.3037E-02 64.669 129.338 O.OOE+OO 3.43E+OO 6.66E+OO 2.2500 1.304E+l0 
Fe-55 7.9555E-Ol 64.669 129.338 O.OOE+OO 5.14E+Ol 1.03E+02 2.7500 1.182E+08 
H-3 1.0531E-02 64.669 129.338 O.OOE+OO 6.81E-ol 1.36E+OO 3.5000 1.392E+07 
1-129 7.1287E-07 64.669 129.338 O.OOE+OO 4.61E-05 9.22E-05 5.0000 3.336E+03 
Kr-85 2.4955E-Ol 64.669 129.338 O.OOE+OO 1.61E+Ol 3.23E+Ol 7.0000 3.839E+02 
Np-237 1.2121E-05 64.669 129.338 O.OOE+OO 7.84E-D4 1.57E-03 11.0000 4.405E+Ol 
Pa-231 1.1230E-09 64.669 129.338 O.OOE+OO 726E-08 1.45E-07 
Pb-210 6.1636E-14 64.669 129.338 O.OOE+OO 3.99E-12 7.97E-12 
Pm-147 1.1302E+OO 64.669 129.338 O.OOE+OO 7.31E+Ol 1.46E+02 
Pu-238 5.4626E-02 64.669 129.338 O.OOE+OO 3.55E+OO 7.09E+OO 
Pu-239 1.4056E-03 64.669 129.338 O.OOE+OO 9.09E-02 1.82E-Ol 
Pu-240 1.1536E-03 64.669 129.338 O.OOE+OO 7.46E-02 1.49E-Ol 
Pu-241 4.2995E-Ol 64.669 129.338 O.OOE+OO 2.78E+Ol 5.56E+Ol 
Pu-242 4.9910E-06 64.669 129.338 O.OOE+OO 3.23E-04 6.46E-04 
Ra-226 2.4008E-13 64.669 129.338 O.OOE+OO 1.55E-l1 3.11E-ll 
Ra-228 1.8220E-ll 64.669 129.338 O.OOE+OO 1.18E-09 2.36E-09 
Ru-l06 1.0343E-ol 64.669 129.338 O.OOE+OO 6.69E+OO 1.34E+Ol 
88079 1.2832E-D5 64.669 129.338 O.OOE+OO 8.30E-04 1.66E-03 
8n-126 1.2090E-05 64.669 129.338 O.ooE+OO 7.82E-D4 1.56E-03 
8r-90 2.5646E+OO 64.669 129.338 O.ooE+OO 1.66E+02 3.32E+02 
Tc-99 4.0319E-D4 64.669 129.338 O.OOE+OO 2.61E-02 5.21E-02 
Th-229 7.7375E-l1 64.669 129.338 O.OOE+OO 5.00E-09 1.00E-08 
Th-230 1.2211E-l0 64.669 129.338 O.OOE+OO 7.90E-09 1.58E-oB 
Th-232 2.3842E-ll 64.669 129.338 O.OOE+OO 1.54E-09 3.08E-09 
TI-208 1.4313E-07 64.669 129.338 O.OOE+OO 9.26E-06 1.85E-OS 
U-232 4.1927E-07 64.669 129.338 O.OOE+OO 2.71E-05 5.42E-05 Thermal Power 
U-233 6.8491E-08 64.669 129.338 O.OOE+OO 4.43E-06 8.86E-06 Nominal Heat Bounding 
U-234 2.0189E-06 64.669 129.338 O.OOE+OO 1.31E-04 2.61E-04 Output HeatOulput 
U-235 -2.6572E-06 64.669 0.000 1.04E-02 1.02E-02 1.04E-02 (Walls) (Wat1s) 
U-236 1.3575E-05 64.669 129.338 O.OOE+OO 8.78E-04 1.76E-03 4.24E+OO 8_4SE+OO 
U-238 -2.2698E-oB 64.669 0.000 6.94E-D4 6.93E-D4 6.94E-04 Total Total 
Y-90 2.5646E+OO 64.669 129.338 O.OOE+OO 1.66E+02 3.32E+02 
Olher Radionuclides 2.30E+02 4.61E+02 
m. T......te~s..mm.J"V,B ,.lldC~ 
Template selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: LW AND U Z1RC HYDRIDE LW AND U ZIRC HYDRIDE
 

Fuel Cladding: SST (304) SST
 
BOl HM eonatituenla: U-ZrHX-Er U
 

BOl enrichment %: 69.89795918 60 to 100 

Bumup Summary (MWd) Basis lor bumup used in estimate: 
FromSFD Estimated 

Nomlnal:1 64.6691 33.265 Nominal bumup laI<en diredJy Irom SFD (converted to MWd). 
Boundlng:1 I 129.338 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
BumuD Multiplier Given BumuD Estimated EOl HMlGlvan EOl HM 

Nominal: 0.03 0.51 I 1.001 
Bounding: 0.06 ,

Reactor shutdown, core removal, storage, shipping or other date confirming that irradiation ceased for fuel. 

2Tolal bumup for aU fuel associated 'lNith this worksheet must be divided by SOL heavy metal mass to get specific bumup values (MWd'MT). 
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Fuel Radionuclide Inventory Worksheet 

1. Fuel and Template !Illonuation Estimated 
Fuel Name: TAIGA FLIP (PHILIPPINES) 't=uel decay start date:
 2010 Canister usage: 

SNFID#: 499 Estimates as of:
 2010 18"x10' 
Fuel Units & Descr: 123 - ELEMENT Template:
 TRIGA-55 (LWIU-Zrx, SST. 10 to 2O'l-o, U) 1.15 
Heavy Metal Mass: BOl.=105.47k9 ; EOl.=105.34k9 2Templ:Jte Bumup(MWd):
 6.65 
ROD Storage Sire: INEEL Template BOl Heavy Metal Ma•• (MT):
 0.000195 

Template Decay Time'
 5 years 
D. Esl:Unates m x. Xb b Y. Yb Gamma Sources

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding)
Ac-227 8.5173E-10 994.285 1,988.569 O.OOE+OO 8.47E-07 1.69E-06 Avg.MeV 
Am-241 1.8331E-Q3 994.285 1,988.569 O.OOE+OO 1.82E+OO 3.65E+OO 0.0150 3.214E+14 
Am-242m 1.4129E-06 994.285 1,988.569 O.OOE+OO 1.40E-Q3 2.81E-Q3 0.0250 7.072E+13 
Am-243 1.4774E-Q7 994.285 1,988.569 O.OOE+OO 1.47E-Q4 2.94E-Q4 0.0375 6.023E+13 
C-14 1.2871E-Q4 994.285 1,988.569 O.OOE+OO 1.28E-Ql 2.56E-Ql 0.0575 6.182E+13 
CI-36 2.8120E-06 994.285 1,988.569 O.OOE+OO 2.80E-03 5.59E-03 0.0850 3.830E+13 
Cm-243 1.7940E-Q7 994.285 1,988.569 O.OOE+OO 1.78E-04 3.57E-Q4 0.1250 2.781E+13 
Cm-244 1.6962E-06 994.285 1,988.569 O.OOE+OO 1.69E-03 3.37E-03 0.2250 3.249E+13 
Co-OO 1.2839E+OO 994.285 1,988.569 O.OOE+OO 1.28E+03 2.55E+03 0.3750 1.649E+13 
Cs-l34 9.0541E-Q2 994.285 1,988.569 O.OOE+OO 9.00E+Ol 1.80E+02 0.5750 2.192E+14 
Cs-l35 3.2195E-05 994.285 1,988.569 O.OOE+OO 3.20E-02 6.40E-Q2 0.8500 9.406E+12 
Cs-137 2.7564E+OO 994.285 1,988.569 ~~O-.OOE+OO 2.74E+03 5.48E+03 1.2500 1.910E+14 
Eu-l54 1.5368E-02 994.285 1,988.569 O.OOE+OO 1.53E+Ol 3.06E+Ol 1.7500 1.274E+11 
Eu-155 2.9293E-02 994.285 1,988.569 O.OOE+OO 2.91E+Ol 5.83E+Ol 2.2500 2.053E+ll 
Fe-55 7.7158E-Ol 994.285 1,988.569 O.OOE+OO 7.67E+02 1.53E+03 2.7500 1.629E+09 
H-3 1.1111E-Q2 994.285 1,988.569 O.OOE+OO 1.10E+Ol 2.21E+Ol 3.5000 1.896E+08 
1-129 7.3664E-Q7 994.285 1,988.569 O.OOE+OO 7.33E-Q4 1.47E-Q3 5.0000 1.108E+03 
Kr-85 2.5283E-Q1 994.285 1,988.569 O.OOE+OO 2.51E+02 5.02E+02 7.0000 1.255E+02 
Np-237 1.2427E-06 994.285 1,988.569 O.OOE+OO 1.24E-Q3 2.47E-03 11.0000 1.430E+01 
Pa-231 3.8511E-09 994.285 1,988.569 O.OOE+OO 3.83E-06 7.66E-06 
Pb-21 0 7.3880E-15 994.285 1,988.569 O.OOE+OO 7.35E-12 1.47E-ll 
Pm-147 2.1023E+OO 994.285 1,988.569 O.OOE+OO 2.09E+03 4.18E+03 
Pu-238 1.0383E-Q3 994.285 1,988.569 O.OOE+OO 1.03E+OO 2.06E+OO 
Pu-239 5.5293E-03 994.285 1,988.569 O.OOE+OO 5.50E+OO 1.10E+Ol 
Pu-240 2.1278E-Q3 994.285 1,988.569 O.OOE+OO 2.12E+OO 4.23E+OO 
Pu-241 1.0195E-01 994.285 1,988.569 O.OOE+OO 1.01E+02 2.03E+02 
Pu-242 2.3128E-Q7 994.285 1,988.569 O.OOE+OO 2.30E-Q4 4.60E-Q4 
Ra-226 5.2782E-14 994.285 1,988.569 O.OOE+OO 5.25E-11 1.05E-10 
Ra-228 1.9338E-l0 994.285 1,988.569 O.OOE+OO 1.92E-Q7 3.85E-07 
Ru-106 9.1664E-Q2 994.285 1,988.569 O.OOE+OO 9.12E+01 1.82E+02 
Se-79 1.3018E-Q5 994.285 1,988.569 O.OOE+OO 1.29E-02 2.59E-Q2 
5n-126 1.2167E-Q5 994.285 1,988.569 O.OOE+OO 1.21E--<l2 2.42E-Q2 
Sr-90 2.6045E+OO 994.285 1,988.569 O.OOE+OO 2.59E+03 5.18E+03 
Tc-99 4.4241E-Q4 994.285 1,988.569 O.OOE+OO 4.40E-Ql 8.80E-Ql 
Th-229 1.3713E-l0 994.285 1,988.569 O.OOE+OO 1.36E-Q7 2.73E-Q7 
Th-230 1.8090E-ll 994.285 1,988.569 O.OOE+OO 1.80E-oB 3.60E-oB 
Th-232 2.5278E-l0 994.285 1,988.569 O.OOE+OO 2.51E-Q7 5.03E-Q7 
T1-208 1.6947E-oB 994.285 1,988.569 O.OOE+OO 1.69E-Q5 3.37E-Q5 
U-232 4.8737E-08 994.285 1,988.569 O.OOE+OO 4.85E-Q5 9.69E-Q5 Thermal Power 
U-233 1.2203E-Q7 994.285 1,988.569 O.OOE+110 1.21E-Q4 2.43E-{)4 Nominal Heat Bounding 
U-234 1.5925E-Q7 994.285 1.988.569 O.OOE+OO 1.58E-Q4 3.17E-Q4 Output HeatOuiput 
U-235 -2.6194E-06 994285 0.000 4.56E-02 4.30E-Q2 4.56E-Q2 /Wattsl /Wattsl 
U-236 1.2693E-Q5 994.285 1,988.569 O.OOE+OO 1.26E-Q2 2.52E-Q2 S.79E+Ol 1.16E+02 
U-238 -3.6331 E-oB 994.285 0.000 2.64E-Q2 2.83E-Q2 2.84E-Q2 Total Total 
y-go 2.6060E+OO 994.285 1,988.569 O.OOE+OO 2.59E+03 5.18E+03 
Other Radionuclides 3.58E+03 7.17E+03 

m. TemIlIate Selection Swnmarv, BUI'I!IU>~ ••C.... 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel ctaddJng: SST (304) SST 
BOl HM ConSUtuenlll: U-ZrHX-Er U 

BOL enrichment ~O: 20.02427184 101020 

Bumup Summary (MWd) Basis for burnup used in estimate: 
From SFD 1 Estimated 

Nominal:1 994.2851 122.190 Nominal bumup laken dirodly from SFD (converted 10 MWd). 
Bounding: 1 1,988.569 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
BumUD Mu1tiD11er Given Bumup Estimated EOl HMlGiven EOl HM 

Nominal: 0.28 0.12 I 0.991 
Bounding: 0.55 , 

Reactor shutdown, core removal, storage. shlppmg or other date confurmng that irradiation ceased for fuel.
 

~otal bumup for all fuel associated VJith this \YOl'f(sheet must be diVided by BOL heavy metat mass to get specific bumup values (MWdlMT).
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I Fuel Radionuclide Inventory Worksheet 

L FU<!i and T~te lnf_tkIn Estimated 
Fuel Name: TRIGA FLIP (SLOVENIA) 1Fuel decQY start date: 1999 Canister usage: 

SNFID#: 495 Estimates as of: 2010 18"xl0' 
Fuel Units & Doser: 26 - ELEMENT Template: TRIGA·FUP (LW/U-Zrx. SST, 60 to 1000,.0, U) 0.23 
Heavy Metal Maa.: B0l=4.99k9 ; EOl.=4.69k9 'Template Bumup(MWd): 66.52 
ROD Storage Site: INEEl Template BOL Heavy Metal Ma•• (MT): 0.000196
 

Template Oscay Time' 10 yea",
 
.n. Estimates m x" x. b y" y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuctide Template Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 4.2243E-l0 281.705 563.409 O.OOE+OO 1.19E-07 2.38E-07 Avg. MeV 
Am-241 9.9143E-03 281.705 563.409 O.OOE+OO 2.79E+OO 5.59E+OO 0.0150 7.224E+13 
Am-242m 2.3903E-05 281.705 563.409 O.OOE+OO 6.73E-03 1.35E-02 0.0250 1.525E+13 
Am-243 3.0968E-05 281.705 563.409 O.OOE+OO 8.72E-03 1.74E-02 0.0375 1.344E+13 
C-14 1.2581E-04 281.705 563.409 O.OOE+OO 3.54E-02 7.09E-02 0.0575 1.402E+13 
CI-38 2.6624E-oB 281.705 563.409 O.OOE+OO 7.50E-Q4 1.50E-03 0.0850 8.500E+12 
Cm-243 3.3870E-05 281.705 563.409 O.OOE+OO 9.54E-03 1.91E-02 0.1250 6.174E+12 
Cm-244 3.3870E-03 281.705 563.409 O.OOE+OO 9.54E-Ol 1.91E+OO 0.2250 7.288E+12 
Co-6O 6.4311E-Ol 281.705 563.409 O.OOE+OO 1.81E+02 3.62E+02 0.3750 3.303E+12 
Cs-l34 1.2201E-Ol 281.705 563.409 O.OOE+OO 3.44E+Ol 6.87E+Ol 0.5750 5.483E+13 
Cs-135 1.9753E-05 281.705 563.409 O.OOE+OO 5.56E-03 1.11E-02 0.8500 3.567E+12 
Cs-137 2.4384E+OO 281.705 563.409 O.OOE+OO 6.87E+02 1.37E+03 1.2500 2.804E+13 
EU-l54 8.2396E-02 281.705 563.409 O.OOE+OO 2.32E+Ol 4.64E+Ol 1.7500 4.043E+l0 
Eu-155 2.6383E-02 281.705 563.409 O.OOE+OO 7.43E+OO 1.49E+Ol 2.2500 8.688E+08 
Fe-55 2.1001E-Ol 281.705 563.409 O.OOE+OO 5.92E+Ol 1.18E+02 2.7500 1.889E+07 
H-3 7.9555E-03 281.705 563.409 O.OOE+OO 2.24E+OO 4.48E+OO 3.5000 1.979E+06 
1-129 7.1287E-07 281.705 563.409 O.OOE+OO 2.01E-Q4 4.02E-04 5.0000 1.208E+04 
Kr-85 1.8070E-Ol 281.705 563.409 O.OOE+OO 5.09E+Ol 1.02E+02 7.0000 1.389E+03 
Np-237 1.2135E-05 281.705 563.409 O.OOE+OO 3.42E-03 6.84E-03 11.0000 1.594E+02 
Pa-231 1.3125E-09 281.705 563.409 O.OOE+OO 3.70E-07 7.39E-07 
Pb-21O 1.1201E-13 281.705 563.409 O.OOE+OO 3.16E-ll 6.31E-ll 
Pm-147 3.0186E-Ol 281.705 563.409 O.OOE+OO 8.50E+Ol 1.70E+02 
Pu-238 5.27OBE-02 281.705 563.409 O.OOE+OO 1.48E+Ol 2.97E+Ol 
PU-239 1.4054E-03 281.705 563.409 O.OOE+OO 3.96E-Ol 7.92E-ol 
Pu-240 1.1545E-03 281.705 563.409 O.OOE+OO 3.25E-Ol 6.50E-Ol 
Pu-241 3.3809E-Ol 281.705 563.409 O.OOE+OO 9.52E+Ol 1.90E+02 
Pu-242 4.9910E-OB 281.705 563.409 O.OOE+OO 1.41E-03 2.81E-03 
Ra-226 6.1395E-13 281.705 563.409 O.OOE+OO 1.73E-l0 3.46E-l0 
Ra-228 2.0490E-ll 281.705 563.409 O.OOE+OO 5.77E-09 1.15E-OS 
Ru-1OB 3.3298E-Q3 281.705 563.409 O.OOE+OO 9.38E-Ol 1.88E+OO 
Se-79 1.2831E-05 281.705 563.409 O.OOE+OO 3.61E-03 7.23E-03 
Sn-126 1.2090E-05 281.705 563.409 O.OOE+OO 3.41E-Q3 6.81E-03 
Sr-90 2.2760E+OO 281.705 563.409 O.OOE+OO 6.41E+02 1.28E+03 
Tc-99 4.0319E-Q4 281.705 563.409 O.OOE+OO 1.14E-ol 2.27E-Ol 
Th-229 1.0973E-l0 281.705 563.409 O.OOE+OO 3.09E-oB 6.18E-OS 
Th-230 2.2940E-l0 281.705 563.409 O.OOE+OO 6.46E-OS 1.29E-07 
Th-232 2.3842E-l1 281.705 563.409 O.OOE+OO 6.72E-09 1.34E-oB 
TI-2OS 1.4857E-07 281.705 563.409 O.OOE+OO 4.19E-Q5 8.37E-05 
U-232 4.1927E-07 281.705 563.409 O.OOE+OO 1.18E-Q4 2.38E-04 Thermal Power 
U-233 6.8748E-oB 281.705 563.409 O.OOE+OO 1.94E-05 3.87E-Q5 Nominal Heat Bounding 
U-234 2.7511E-oB 281.705 563.409 O.OOE+OO 7.75E-Q4 1.55E-Q3 Output Heat Output 
U-235 -2.6572E-OB 281.705 0.000 7.54E-03 6.79E-03 7.54E-03 /Watts) /Watts) 
U-236 1.3575E-05 281.705 563.409 O.OOE+OO 3.82E-Q3 7.65E-Q3 1.19E+Ol 2.37E+01 
U-236 -2.2698E-oB 281.705 0.000 5.03E-Q4 4.97E-04 5.03E-Q4 Total Total 
Y-90 2.2775E+OO 281.705 563.409 O.OOE+OO 6.42E+02 1.28E+03 
Other Radionuclides 6.82E+02 1.36E+03 
'm, TentPIate $deetion~rv, ,andC~ 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor _or: lW AND U ZIRC HYDRIDE lW AND UZIRC HYDRIDE 

Fuel Cladding: SST (304) SST 
BOL HM Constituenls: U-ZrHX-Er U 

SOL Enrichment '0/.: 69.96306689 60 to 100 

Burnup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

NomInal:\ 94.021\ 281.705 Nominal bumup calculated from the heavy metal mass destroyed. 
Bounding: I 563.409 Bounding bumup assumed to be twice nominal bumup. 

Checks
 

Estimated Sumupf
 
SumuD MUItiDlier Given Bumup Estimated EOl HMlGlven EOL HM 

Nomlnal:1 0.17 3.00 I 1.001 
Bounding: 0.33 ,

Reactor shutdown, core removal, storage, shlppmg or other date conflnlling that irradiation ceased for fuel. 

2Total bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdIMT). 

I 
I 
I 
I 

I 
I 

I 
I 

I 
I 

I 
I
 
I 
I 
I
 
I 

DOElSNFIREP-078 December 2003 
Revision 1 Page C-443 

I
 



I 

I 
Fuel Radionuclide Inventory Wor[{sheet 

I. Fuel and Template J'JlfOit'lJlatioo Estimated 
Fuel Name: TAIGA FLIP (SO. KOREA) 'Fuel decay start date: 1996 Canister usage: 

SNFID#: 494 Estimates as of: 2010 18"x10' 
Fuel Units & Oeser: 114 - ELEMENT Template: TRIGA·FlIP (LW/U·Zrx, SST, 60 to 100~o. U) 1.03 
Heavy Metal Mass: BOI.=21.66kg ; E01.=19.11kg 'Template i1umup(MWd): 66.52 
ROD Storage Site: INEEL Templ_ SOL Heavy Metal Mass (MT): 0.000196 

Templ_ Decay Time' 10 years 
n. Estimates m x. x. b y. y. Gamma Sources 

Photon Total
 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy P:'otonslsec
 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (ei) Inventories(Ci) Inventories(Ci) Group (bounding)
 

Ac-227 4.2243E-l0 2,426.993 4,853.986 O.OOE+OO 1.03E-06 2.05E-06 Avg.MeV
 
Am-241 9.9143E-03 2,426.993 4,853.986--- QO(JE+OO 2.41E+Ol 4.81E+Ol 0.0150 6.224E+14
 
Am-242m 2.3903E-05 2,426.993 4,853.986 O.OOE+OO 5.80E-02 1.16E-Ol 0.0250 1.314E+14
 
Am-243 3.0968E-OS 2,426.993 4,853.986 O.OOE+OO 7.52E-02 1.50E-Ol 0.0375 1.158E+14
 
C-14 1.2581E-Q4 2,426.993 4,853.986 O.OOE+OO 3.05E-Ol 6.11E-Ol 0.0575 1.208E+14
 
CI-36 2.6624E-06 2,426.993 4,853.9B6---0.00E+oo 6.46E-Q3 1.29E-Q2 0.0850 7.323E+13
 

Cm-243 3.3670E-Q5 2,426.993 4,853.986 O.OOE+OO 8.22E-02 1.64E-Ol 0.1250 5.319E+13
 

em-244 3.3670E-Q3 2,426.993 4,853.986 O.OOE+OO 8.22E+OO 1.64E+Ol 0.2250 6.279E+13
 
Co-60 6.4311E-Ql 2,426.993 4,853.986 O.OOE+OO 1.56E+03 3.12E+03 0.3750 2.846E+13
 
Cs-l34 1.2201E-Ql 2,426.993 4,853.986 O.oOE+OO 2.96E+02 5.92E+02 0.5750 4.724E+14
 
Cs-l35 1.9753E-05 2,426.993 4,853.986 O.OOE+OO 4.79E-02 9.59E-Q2 0.8500 3.073E+13
 
Cs-137 2.4364E+OO 2,426.993 4,853.986 O.OOE+OO 5.92E+03 1.18E+04 1.2500 2.415E+14
 
Eu-l54 8.2396E-Q2 2,426.993 4,853.986 O.OOE+OO 2.00E+02 4.ooE+02 1.7500 3.483E+l1
 
Eu-155 2.6383E-02 2,426.993 4,853.986 O.OOE+OO 6.40E+Ol 1.28E+02 2.2500 7.485E+09
 
Fe-55 2.1001E-Ql 2,426.993 4,853.986 O.OOE+OO 5.10E+02 1.02E+03 2.7500 1.628E+08
 

H-3 7.9555E-03 2,426.993 4,853.986 O.ooE+OO 1.93E+Ol 3.86E+Ol 3.5000 1.705E+07
 
1-129 7.1287E-07 2,426.993 4,853.986 O.OOE+OO 1.73E-03 3.46E-03 5.0000 1.040E+05
 
Kr-85 1.8070E-Ol 2,426.993 4,853.986 O.oOE+OO 4.39E+02 8.nE+02 7.0000 1.197E+04
 
Np-237 1.2135E-05 2,426.993 4,853.986 O.oOE+OO 2.95E-02 5.89E-Q2 11.0000 1.373E+03
 
Pa-231 1.3125E-09 2,426.993 4,853.986 O.oOE+OO 3.19E-06 6.37E-06 
Pb-21 0 1.1201E-13 2,426.993 4,853.986 O.ooE+OO 2.72E-l0 5.44E-l0 
Pm-147 3.0186E-Ql 2,426.993 4,853.986 O.oOE+OO 7.33E+02 1.47E+03 
Pu-238 5.2706E-02 2,426.993 4,853.986 O.OOE+OO 1.28E+02 2.56E+02 
Pu-239 1.4054E-Q3 2,426.993 4,853.986 O.OOE+OO 3.41E+OO 6.82E+OO 
Pu-240 1.1545E-03 2,426.993 4,853.986 O.OOE+OO 2.80E+OO 5.60E+OO 
Pu-241 3.3809E-Ql 2,426.993 4,853.986 O.OOE+OO 8.21E+02 1.64E+03 
Pu-242 4.9910E-06 2,426.993 4,853.986 O.OOE+OO 1.21E-Q2 2.42E-Q2 
Ra-226 6.1395E-13 2,426.993 4,853.986 O.OOE+OO 1.49E-09 2.96E-Q9 
Ra-228 2.0490E-ll 2,426.993 4,853.986 O.ooE+OO 4.97E-oB 9.95E-oB 
Ru-l06 3.3298E-03 2,426.993 4,853.986 O.OOE+OO 8.08E+OO 1.62E+Ol 
Se-79 1.2831E-05 2,426.993 4,853.986 O.ooE+OO 3.11E-Q2 6.23E-Q2 
Sn-l26 1.2090E-05 2,426.993 4,853.986 O.OOE+OO 2.93E-02 5.87E-Q2 
Sr-90 2.2760E+OO 2,426.993 4,853.986 O.OOE+OO 5.52E+03 1.10E+04 
TC-99 4.0319E-04 2,426.993 4,853.986 O.ooE+OO 9.79E-Ol 1.96E+OO 
Th-229 1.0973E-l0 2,426.993 4,853.986 O.OOE+OO 2.66E-Q7 5.33E-Q7 
Th-230 2.2940E-l0 2,426.993 4,853.986 O.ooE+OO 5.57E-Q7 1.11E-06 
Th-232 2.3642E-ll 2,426.993 4,853.986 O.ooE+OO 5.79E-oB 1.16E-Q7 
TI-208 1.4857E-Q7 2,426.993 4,853_986 O.ooE+OO 3.61E-04 7.21E-Q4 
U-232 4.1927E-Q7 2,426.993 4,863.986 O.OOE+OO 1.02E-03 2.04E-Q3 Thermal Power 
U-233 6.8746E-08 2,426.993 4,853.986 O.OOE+OO 1.67E-04 3.34E-Q4 Nominal Heat Bounding 
U-234 2.7511E-06 2,426.993 4,863.986 O.OOE+OO 6.68E-03 1.34E-Q2 Output Heat Output 
U-235 -2.6572E-06 2,426.993 0.000 3.28E-Q2 2.63E-02 3.28E-Q2 /Watts) lWattsi
 
U-236 1_3575E-05 2,426.993 4,853.986 O.ooE+OO 3.29E-02 6.59E-Q2 1.02E+02 2.04E+02
 

U-238 -2.2698E-08 2,426.993 0.000 2.18E-03 2.13E-Q3 2.18E-Q3 Total Total
 
Y-90 2.2n5E+OO 2,426.993 4,853.986 O.ooE+OO 5_53E+03 1.11E+04 
Other Radionuclides 5.87E+03 1.17E+04 
m. Template SeIeetion ~O',llumfJP SumnJary,1lft<l (;~ 
Template selection Summary 

FromSFD ~ Basis for Parameter Differences: 
Reactor Moderato" LW AND U ZIRC HYDRIDE LW AND U Z1RC HYDRIDE 

Fuel Cladding: SST (304) SST -
SOL HM Constituents: lJ-ZrHX-Er U 

BOl Enrichment ,~ 70 60 to tOO 

Bumup Summary (MWd)' Basis for bumup used in estimate: 
From SFD Estimated 

Nominal:1 816.7551 2,426.993 Nominal bumup calculaled from the heavy metal mass destroyed. 
Bounding: 4,853.986 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Sumupl
Bumu"Multi_ Given Bumup Estimotad EOL HMlGlven EOL HM 

Nominal:1 0.33 2.97 I 1.001 
Bounding: 0.66 ,

Reactor shutdown, core removal, storage, stuPping or other date conflnnlng that irradiation ceased for fuel. 

1"otal bumup for all fuel assocfated with this worksheet must be divided by SOL heavy metal mass to get specific bumup values (MWdIMT). 
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Fuel Radionuclide Inventory Worksheet 
:1. Fuel and TeqJlal<! W_tlon Estimated 

Fuel Name: TRIGA FLIP (fAIWAN) 1Fuel decay start date: 2010 Canister usage: 
SNFID#: 498 Estimates as of: 2010 18"xl0' 

Fuel UnIts & Oeser: 144 - ELEMENT Template: TRIGA-SS (lW/U·Zrx, SST. 10to 20%. U) 1.30 
_vy Me1a1 Mas,: BOl=118.66kg ; EOL=118.51kg 'Ternpla1e Bumup(MWd): 6.65 
ROD Storage Sile: INEEL Template BOL _vy Me1a1 Mas, (MT): 0.000195 

Template Decay Time" 5 years 
n. Estimates m x" x. b y" y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 8.5173E-l0 1,118.570 2,237.140 O.OOE+OO 9.53E-07 1.91E-oo Avg.MeV 
Am-241 1.8331E-03 1,118.570 2,237.140 O.OOE+OO 2.05E+OO 4.10E+OO 0.0150 3.616E+14 
Am-242m 1.4129E-oo 1,118.570 2,237.140 O.OOE+OO 1.58E-03 3.16E-03 0.0250 7.956E+13 
Am-243 1.4774E-07 1,118.570 2,237.140 O.OOE+OO 1.65E-04 3.31E-04 0.0375 6.n6E+13 
C-14 1.2871E-Q4 1,118.570 2,237.140 O.OOE+OO 1.44E-Ql 2.88E-Ol 0.0575 6.954E+13 
CI-36 2.8120E-oo 1,118.570 2,237.140 O.OOE+OO 3.15E-03 6.29E-03 0.0850 4.308E+13 
Cm-243 1.7940E-07 1,118.570 2,237.140 O.OOE+OO 2.01E-04 4.01E-04 0.1250 3.129E+13 
Cm-244 1.6962E-oo 1,118.570 2,237.140 O.OOE+OO 1.90E-03 3.79E-03 0.2250 3.655E+13 
Co-50 1.2839E+OO 1,118.570 2,237.140 O.OOE+OO 1.44E+03 2.87E+03 0.3750 1.855E+13 
Cs-l34 9.0541E-Q2 1,118.570 2,237.140 O.OOE+OO 1.01E+02 2.03E+02 0.5750 2.466E+14 
Cs-135 3.2195E-Q5 1,118.570 2.237.140 O.OOE+OO 3.60E-02 7.20E-02 0.8500 1.058E+13 
Cs-137 2.7564E+OO 1,118.570 2,237.140 O.ooE+OO 3.OBE+03 6.17E+03 1.2500 2.149E+14 
Eu-l54 1.5388E-02 1,118.570 2,237.140 O.ooE+OO 1.72E+Ol 3.44E+Ol 1.7500 1.433E+l1 
Eu-155 2.9293E-02 1,118.570 2,237.140 O.ooE+OO 3.28E+Ol 6.55E+Ol 2.2500 2.309E+11 
Fe-55 7.7158E-Ql 1,118.570 2,237.140 O.OOE+OO 8.63E+02 1.73E+03 2.7500 1.832E+09 
H-3 1.1111E-Q2 1,118.570 2,237.140 O.ooE+OO 1.24E+Ol 2.49E+Ol 3.5000 2.133E+08 
1-129 7.3884E-07 1,118.570 2,237.140 O.ooE+OO 8.24E-04 1.65E-03 5.0000 1.246E+03 
Kr-65 2.5263E-Ol 1,118.570 2,237.140 O.ooE+OO 2.63E+02 5.65E+02 7.0000 1.412E+02 
Np-237 1.2427E-oo 1,118.570 2,237.140 O.OOE+OO 1.39E-03 2.78E-Q3 11.0000 1.609E+01 
Pa-231 3.8511E-Q9 1,118.570 2,237.140 O.OOE+OO 4.31E-Q6 8.62E-oo 
Pb-21 0 7.3880E-15 1,118.570 2,237.140 O.ooE+OO 8.26E-12 1.65E-ll 
Pm-147 2.1023E+OO 1,118.570 2,237.140 O.ooE+OO 2.35E+03 4.70E+03 
Pu-238 1.0363E-Q3 1,118.570 2,237.140 O.OOE+OO 1.16E+OO 2.32E+OO 
Pu-239 5.5293E-Q3 1,118.570 2,237.140 O.ooE+OO 6.18E+OO 1.24E+Ol 
PU-24O 2.1278E-03 1,118.570 2,237.140 O.ooE+OO 2.38E+OO 4.76E+OO 
Pu-241 1.0195E-Ol 1,118.570 2,237.140 O.OOE+OO 1.14E+02 2.28E+02 
Pu-242 2.3128E-07 1,118.570 2,237.140 O.ooE+OO 2.59E-04 5.17E-04 
Ra-226 5.2782E-14 1,118.570 2,237.140 O.OOE+OO 5.90E-ll 1.18E-l0 
Ra-228 1.9338E-l0 1,118.570 2,237.140 O.OOE+OO 2.16E-Q7 4.33E-07 
RU-loo 9.1684E-02 1,118.570 2,237.140 O.ooE+OO 1.03E+02 2.05E+02 
8e-79 1.3018E-QS 1,118.570 2,237.140 O.ooE+OO 1:46E-02 2.91E-Q2 
8n-126 1.2167E·05 1,118.570 2,237.140 O.ooE+OO 1.36E-Q2 2.72E-Q2 
8r-90 2.604SE+OO 1,118.570 2,237.140 O.ooE+OO 2.91E+03 5.63E+03 
Tc-99 4.4241E-Q4 1,118.570 2,237.140 O.OOE+OO 4.95E-Ql 9.90E-Ol 
Th-229 1.3713E-l0 1,118.S70 2,237.140 O.ooE+OO 1.53E-07 3.07E-07 
Th-23O 1.8090E-ll 1,118.570 2,237.140 O.OOE+OO 2.02E-OB 4.05E-OB 
Th-232 2.5278E-l0 1,118.570 2,237.140 O.ooE+OO 2.83E-07 5.66E-Q7 
TI-2OB 1.6947E-oB 1,118.570 2,237.140 O.ooE+OO 1.90E·05 3.79E-Q5 
U-232 4.8737E-oB 1,118.570 2,237.140 O.ooE+OO 5.45E-Q5 1.09E-Q4 Thermal Power 
U-233 1.2203E-Q7 1,118.S70 2,237.140 O.ooE+OO 1.36E-Q4 2.73E-04 Nominal Heal Bounding 
U-234 1.5925E-Q7 1,118.570 2,237.140 O.ooE+OO 1.78E-Q4 3.56E-Q4 Output Heal Output 
U-235 -2.6194E-Q6 1,118.570 0.000 5.13E-02 4.84E-02 5.13E-02 <Watts) <wattsi 
U-236 1.2693E·05 1,118.570 2,237.140 O.OOE+OO 1.42E-02 2.84E-02 6.51E+Ol 1.30E+02 
U-238 -3.8331 E-oB 1,118.570 0.000 3.19E-02 3.19E-Q2 3.19E-Q2 Total Total 
V-90 2.6060E+OO 1,118.570 2,237.140 O.ooE+OO 2.92E+03 5.83E+03 
Other Radionuclides 4.03E+03 8.07E+03 
Ill. TetQPlate SeJedion Swnn!l\rY,ll,,"", andCIleCb 
Template Selection Summary 

From SFD Used Basis for Parameter Differences: 
Reactor Moderator: LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel CladdIng: SST (304) SST 
BOL HM eon,lt1uents: U-ZrHX·Er U 

BOL Enrichment %: 20.02427184 101020 

BumupSumma~(MWd)' Basis for bumup used in estimate: 
From SFD Esti...

Nomlnal:1 1.118.570 137.463 Nominal bumup taken directly from SFD (converted to MWd). 
Bounding:1 I 2.237.140 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl
Bumup Multiplier Given Bumup Estimated EOl HMfGlven EOL HM 

Nominal: 0.28 0.12 I 0.991 
Bounding:1 0.55 ,

Reactor shutdown, core removal, storage, stllpplng or other date conflnmng that lnadiation ceased for fuel. 

2Total bumup for all fuel associated with this worksheet must be divided by SOL heavy metal mass to get specific bumup values (MWdIMT). 
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and TeIJlllIate Information Estimated 

Fuel Nomo: TRIGA FLIP (THAILAND) 'Fuel decay start date: 2010 Canister usage:
 
sNF ID II: 496 Estimates as of: 2010 18"xl0'
 

Fuel Units & Desc" 36 - ELEMENT Templata: TRIGA-SS (lW/U-Zrx, SST, 10 to 20%, U) 0,32
 

Heavy Metal M"",,: BOl=18.14k9 : EOl=15.65k9 "Templ.ta Bumup(MWd): 6.65 
ROD Storage Sit<>: INEEl Tamplate BOl Heavy Melal Mass (MT): 0.000195 

Template Decay Time" 5 years 
n. Estimates m x. x, b y. y, Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Pl'lotonslsec 

Radionuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 8.5173E-l0 2,381.554 4,763.109 O.OOE+OO 2.03E-06 4.06E-06 Avg.MeV --
Am-241 1.8331E-Q3 2,381.554 4,763.109~~-O~E+OO 4.37E+OO 8.73E+OO 0.0150 7.698E+14 
Am-242m 1.4129E-Q6 2,381.554 4,763.109 O.OOE+OO 3,36E-03 6.73E-03 0.0250 1.694E+14 
Am-243 1.4774E-Q7 2,381.554 4,763.109 O.OOE+OO 3.52E-04 7.04E-Q4 0.0375 1.443E+14 
C-14 1,2871E-Q4 2,381.554 4,763.109 O.OOE+OO 3.07E-Ol 6.13E-Ql 0.0575 1.481E+14 
CI-36 2,8120E-Q6 2,381.554 4,763.109 O.OOE+OO 6,70E-03 1.34E-Q2 0.0850 9.173E+13 
Cm-243 1.7940E-Q7 2,381.554 4,763.109 O.OOE+OO 4.27E-Q4 8.54E-04 0.1250 6.661E+13 
Cm-244 1.6962E-Q6 2,381.554 4,763.109 O.OOE+OO 4.04E-Q3 8.OSE-03 0.2250 7.782E+13 
Co-oo 1.2839E+OO 2,381.554 4,763.109 O.OOE+OO 3.06E+03 6.12E+03 0.3750 3.949E+13 
CS-l34 9,0541E-02 2,381.554 4,763.109 O.OOE+OO 2,16E+02 4.31E+02 0.5750 5.250E+14 
CS-I35 32195E-05 2,381.554 4,763.109 O.OOE+OO 7.67E-Q2 1.53E-Ql 0.8500 2.253E+13 
Cs-137 2.7564E+OO 2,381.554 4,763.109 O.OOE+OO 6.56E+03 1.31E+04 1.2500 4.576E+14 
EU-I54 1.5368E-02 2,381.554 4,763.109 O.OOE+OO 3.66E+Ol 7.32E+Ol 1.7500 3.051E+11 
EU-155 2.9293E-02 2,381.554 4,763.109 O.OOE+OO 6,98E+Ol 1.40E+02 2.2500 4.917E+11 
Fe-55 7.7158E-Ol 2,381.554 4,763:'09---O.OOE+OO 1.64E+03 3.68E+03 2.7500 3.901E+09 
H-3 l.l111E-02 2,381.554 4,763~09 O.OOE+OO 2.65E+Ol 5.29E+Ol 3.5000 4.542E+08 
1·129 7.3684E-Q7 2,381.554 4,763.109 O.OOE+OO 1.75E-Q3 3,51E-03 5.ססOO 2.507E+03 
Kr-85 2.5283E-Ol 2,381.554 4,763.109 O.OOE+OO 6,02E+02 1.20E+03 7.ססOO 2.838E+02 
Np-237 1.2427E-06 2,381.554 4,763.109 o.60E+oo 2.96E-Q3 5.92E-Q3 11.ססOO 3.232E+01 
Pa-231 3.8511E-Q9 2,381.554 4,763.109 O.OOE+OO 9. 17E-Q6 1.83E-Q5 
PI>-21 0 7.3880E-15 2,381.554 4,763.109 O.OOE+OO 1.76E-l1 3,52E·ll 
Pm-147 2.1023E+OO 2,381.554 4,763.109 O.oOE+OO 5.01E+03 l.00E+04 
Pu-238 1.0383E-Q3 2,381.554 4,763.109 O.OOE+OO 2.47E+OO 4.95E+OO 
PU-239 5.5293E-03 2,381.554 4,763.109 O.OOE+OO 1.32E+Ol 2.63E+Ol 
PU-240 2.1278E-Q3 2,381.554 4,763.109 O.OOE+OO 5.07E+OO 1.01E+Ol 
PU-241 1.0195E-Ql 2,381.554 4,763.109 O.OOE+OO 2.43E+02 4.86E+02 
Pu-242 2.3128E-07 2,381.554 4,763.109 O.OOE+OO 5.51E-Q4 1,10E-Q3 
Ra-226 5.2782E-14 2,381.554 4,763.109 O.OOE+OO 1.26E-l0 2.51E-l0 
Ra-228 1.9338E-l0 2,381.554 4,763.109 O.oOE+OO 4.61E-Q7 9.21E-Q7 
RU-l06 9.1684E-Q2 2,381.554 4,763.109 O,OOE+OO 2,18E+02 4.37E+02 
Se-79 1.3018E-Q5 2,381.554 4,763.109 O.OOE+OO 3.10E-Q2 6.20E-Q2 
Sn-126 1.2167E-Q5 2,381.554 4,763.109 O.OOE+OO 2.90E-Q2 5,80E-Q2 
Sr-90 2.6045E+OO 2,381.554 4,763.109 O.OOE+OO 6.20E+03 1.24E+04 
Te-99 4.4241E-Q4 2,381.554 4,763.109 O.OOE+OO l.05E+OO 2.11E+OO 
Th-229 1.3713E-l0 2,381.554 4,763.109 O.OOE+OO 3.27E-Q7 6,53E-Q7 
Th-230 1.8090E-ll 2,381.554 4,763.109 O.OOE+OO 4.31E-Q8 8.62E-Q8 
Th-232 2.5278E-l0 2,381.554 4,763.109 O.OOE+OO 6.02E-07 1.20E-Q6 
Tl-2OS 1.6947E-Q8 2,381.554 4,763.109 O.OOE+OO 4.04E-Q5 8.07E-05 
U-232 4.8737E-Q8 2,381.554 4,763.109 O.OOE+OO 1.16E-Q4 2,32E-Q4 Thennal Power 
U-233 1.2203E-07 2,381.554 4,763.109 O.OOE+OO 2.91E-D4 5.81E-D4 Nomimlll Heat Bounding
U-234 1.5925E-Q7 2,381.554 4,763.109 O,OOE+OO 3.79E-Q4 7,59E-Q4 Output Heat Output 
U-235 -2.6194E-Q6 2,381.554 0.000 7.86E-Q3 1.62E-Q3 7.86E-Q3 /W_l /W_i 
U-236 1.2693E-05 2,381.554 4,763.109 O.OOE+OO 3.02E-Q2 6,05E-Q2 1.39E+02 2.77E+02 
U-238 -3,6331 E-Q8 2,381.554 0.000 4.SSE-Q3 4.79E-Q3 4,SSE-Q3 Total Total 
Y-90 2.6060E+OO 2,381.554 4,763.109 O.OOE+OO 6.21E+03 1.24E+04 
Other Radionuelides 8,59E+03 1.72E+04 
Dl. TelQPlate ~m-ry.llutllll lUtllClteClls 
Template selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel C1addln~: SST (304) SST 
BOl HM ConstItuen\$: 1-- U-ZrHX-Er U 

BOl enrichment %: 20.03968254 10t02O 

Bumup Summary (MWdr Basis for bumup used in estimate:
 
From SFD Estimated
 

Nomlna::1 855.199 2,381.554 Nominal bumup calculated from the heavy metal mass destroyed.
 
Boundins: 4,763.109 Bounding bumup assumed to be twice nominal bumup.
 

Checks 

Estimated Bumupl
Bumup Multiplier Given Bumup Estimated EOl HMiGiven EOl HM
 

Nomlnal:1 3.85
 2.78 I 1.001 
Boundlng:1 7.70 

1Reador shutdown. core removal. storage, shipping or other date conflnnmg that IlTamatlon ceased for fuel.
 

2Total bumup for all fuel essodated with this worKsheet must be mvided by BOl heavy metal mass to get specific bumup values (MWdIMT).
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Fuel Radionuclide Inventory Worksheet 
I. FlId _JI<I T~ hlf_tiM Estimated
 

Fuel Name: TAIGA FLIP [DAMAGED) (TEXAS A&M ) 'Fuel decay start date: 2035 Canister usage:
 
SNFID#: 844 estimates as of: 2010
 18"x10' 

Fuel Unila & Deac:r: 5 - ELEMENT Template: TRIGA-FLIP (lW/U-Zrx, SST, 60 to 100%, U)
 0.05 
Heavy Metal Mas.: BOl=.88kg ; EOl=.81kg 'Template Bumup(MWd): 66.52 
ROD Storage Site: INEEl Template BOl Heavy Metal Mass (MT): 0.000196 

Template Decay Time' 5 years 
D. Estimates m x" Xb b y" Yb Gamma Sources

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 2.8488E-l0 63.678 127.356 O.ooE+OO 1.81E-08 3.63E-08 Avg. MeV 
Am-241 7.5767E-D3 63.678 127.356 O.ooE+OO 4.82E-Dl 9.65E-Ol 0.0150 2.055E+13 
Am-242m 2.4459E-D5 63.678 127.356 O.ooE+OO 1.56E-03 3.11E-D3 0.0250 4.509E+12 
Am-243 3.0963E-05 63.678 127.356 O.ooE+OO 1.97E-03 3.95E-03 0.0375 3.989E+12 
C-14 1.2590E-04 63.678 127.356 O.ooE+OO 8.02E-03 1.5OE-02 0.0575 3.981E+12 
CI-36 2.6624E-06 63.678 127.356 O.ooE+OO 1.70E-04 3.39E-04 0.0850 2.477E+12 
Cm-243 3.8244E-05 63.678 127.356 O.ooE+OO 2.44E-03 4.87E-D3 0.1250 1.989E+12 
Cm-244 4.1010E-03 63.678 127.356 O.ooE+OO 2.61E-Ol 5.22E-Ol 0.2250 2.105E+12 
Co-50 1.2410E+OO 63.678 127.356 O.ooE+OO 7.90E+Ol 1.58E+02 0.3750 1.050E+12 
Cs-l34 6.5454E-Ol 63.678 127.356 O.ooE+OO 4.17E+Ol 8.34E+Ol 0.5750 1.739E+13 
Cs-135 1.9753E-05 63.678 127.356 O.ooE+OO 1.26E-03 2.52E-03 0.8500 3.189E+12 
Cs-137 2.7375E+OO 63.678 127.356 O.ooE+OO 1.74E+02 3.49E+02 1.2500 1.225E+13 
Eu-l54 1.2324E-01 63.678 127.356 O.ooE+OO 7.85E+OO 1.57E+01 1.7500 1.639E+10 
Eu-155 5.3037E-02 63.678 127.356 O.ooE+OO 3.36E+OO 6.75E+OO 2.2500 1.284E+l0 
Fe-55 7.9555E-Ol 63.678 127.356 O.ooE+OO 5.07E+Ol 1.01E+02 2.7500 1.164E+08 
H-3 1.0531E-02 63.678 127.356 O.ooE+OO 6.71E-Dl l.34E+OO 3.5000 1.371E+07 
1-129 7.1287E-D7 63.678 127.356 O.ooE+OO 4.54E-05 9.08E-05 5.0000 3.283E+03 
Kr-85 2.4955E-Dl 63.678 127.356 O.ooE+OO 1.59E+Ol 3.18E+Ol 7.0000 3.778E+02 
Np-237 1.2121E-05 63.678 127.356 O.ooE+OO 7.72E-04 1.54E-D3 11.0000 4.336E+Ol 
Pa-231 1.1230E-09 63.678 127.356 O.ooE+OO 7.15E-D8 1.43E-07 
Pb-21 0 6.1636E-14 63.678 127.356 O.ooE+OO 3.92E-12 7.85E-12 
Pm-147 1.1302E+OO 63.678 127.356 O.ooE+OO 7.20E+Ol 1.44E+02 
Pu-238 5.4826E-02 63.678 127.356 O.ooE+OO 3.49E+OO 6.98E+OO 
Pu-239 1.4056E-03 63.678 127.356 O.ooE+OO 8.95E-D2 1.79E-Ol 
Pu-240 1.1536E-03 63.678 127.356 O.ooE+OO 7.35E-D2 1.47E-Ol 
Pu-241 4.2995E-Dl 63.678 127.356 O.ooE+OO 2.74E+Ol 5.48E+Ol 
PU-242 4.9910E-06 63.678 127.356 O.ooE+OO 3.18E-04 6.36E-D4 
Ra-226 2.4008E-13 63.678 127.356 O.ooE+OO 1.53E-ll 3.06E-ll 
Ra-228 1.8220E-ll 63.678 127.356 O.ooE+OO 1.16E-D9 2.32E-09 
Ru-106 1.0343E-Ol 63.678 127.356 O.ooE+OO 6.59E+OO 1.32E+Ol 
5e-79 1.2632E-05 63.678 127.356 O.ooE+OO 8.17E-04 1.63E-D3 
5n-126 1.2090E-05 63.678 127.356 O.ooE+OO 7.70E-D4 1.S4E-D3 
5r-90 2.5646E+OO 63.678 127.356 O.ooE+OO 1.63E+02 3.27E+02 
Tc-99 4.0319E-Q4 63.678 127.356 O.ooE+OO 2.57E-02 5.13E-D2 
Th-229 7.7375E-ll 63.678 127.356 O.ooE+OO 4.93E-D9 9.85E-D9 
Th-230 1.2211E-l0 63.678 127.356 O.ooE+OO 7.78E-D9 1.56E-08 
Th-232 2.3842E-ll 63.678 127.356 O.ooE+OO 1.52E-09 3.04E-D9 
11-208 1.4313E-D7 63.678 127.356 O.ooE+OO 9.11E-06 l.82E-DS 
U-232 4.1927E-D7 63.678 127.356 O.ooE+OO 2.67E-OS 5.34E-05 Thermal Power 
U-233 6.8491E-D8 63.678 127.356 O.ooE+OO 4.36E-D6 8.72E-06 Nominal Heat Bounding 
U-234 2.0189E-D6 63.678 127.356 O.ooE+OO 1.29E-04 2.57E-D4 Output Heat Output 
U-235 -2.6572E-06 63.678 0.000 1.33E-D3 1.16E-03 l.33E-D3 /Waitsl /Watts) 
U-236 1.3575E-D5 63.678 127.356 O.ooE+OO 8.84E-D4 1.73E-D3 4.18E+OO 8.35E+OO 
U-238 -2.2698E-D8 63.678 0.000 8.87E-D5 8.73E-D5 8.87E-DS Total Total 
V-90 2.5648E+OO 63.678 127.356 O.ooE+OO 1.63E+02 3.27E+02 
Other Radionuelides 2.27E+02 4.54E+02 
Ill. T.inPIa~Sele<1iOO s..n...fY, 8unul IUld Cheeks
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: Reactor _or. 
LW AND U ZIRC HYDRIDE lW AND UZIRC HYDRIDE 

Fuel Cladding: SST (304) SST 
BOl HM Constituents: U-ZrHX-Er U 

BOl Enrichment 'Yo: 69.96587031 60 fa 100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nominal: 24.859 63.678 Nominal bumup calculated from the hQavy metal mass destroyed. 
Bounding:1 I 127.356 Bounding bumup assumed 10 be twice nominal bumup. 

Checks 

Estimated Bumupl
Bumup Multiplier Given Bumup Estimated EOl HMlGlven EOl HM 

Nominal: 0.21 2.56 I 1.001 
Boundlng:1 0.43
 ,

Reactor shutdo'vVll. core removal, storage. shiPPing or other date confimung that Irradiation ceased for fuel. 

~otal bumup for all fuel associated INith this woOO;heet must be divided by BOl heavy metal mass to get specific bumup values (MWdlMT). 
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Fuel Radionuclide Inventory Wor[(sheet 
I. Fuel and TempiaieUlf.,nnation Estimated 

Fuel Name: TRIGA FLIP ANl-W (NRAD) 1Fuel decay start date: 1994 Canister usage: 
SNFID#: 8B4 Estimates as of: 2010 18"x10' 

Fuel Units & Des...: 61 - ELEMENT Template: TAIGA-FLIP (lW/U-Zrx, SST, GO to 100%, U) 0,55
 

_vy Metal Mas.: BOl=10.86k9 ; EOl=10.GOk9 2Template Bumup(MWd): 66.52
 

ROD Storage SIto: INF-El Template BOl Heavy Metal Mass (MT): 0,000196
 

Templat. Decay Time' 15 years 
n. Estimates m x. b y. Gamma Sources x" y" 

Photon Total 
CilMWd From Nominal Bounding fuel Initial Activity Nominal Fuel 

Inventories(Ci)
 Group (bounding)


2,76E-07
 Avg,MeV


0.0150 5.473E+13
5,71E+OO


1.14E-Q2
 0.0250 1.140E+13
 
1.51E-02
 0.0375 1.007E+13
 
6,12E-Q2
 0.0575 1.066E+13
 
1.30E-Q3
 0.0850 6.417E+12

1.46E-Q2
 0.1250 4.542E+12


1,36E+oO
 0.2250 5.527E+12
 
1.62E+02
 0.3750 2.426E+12


l.l1E+01
 0.5750 4.006E+13

9.62E-03
 0.8500 1.218E+12


1.OBE+03
 1.2500 1.269E+13

2,68E+01
 1.7500 2.557E+10
 
6.39E+OO
 2.2500 7.394E+07

2.70E+01
 2.7500 3.181E+06


2.93E+OO
 3.5000 7.470E+04

3,47E·04
 5.0000 8.701E+03


6.37E+01

OO 1.000E+03סס.7  
5.92E-Q3

OO 1. 147E+02סס.11  
7.32E-Q7


1.11E-10


3.93E+01

2,47E+01


6.84E-Q1


5.63E-Q1


1.29E+02

2.43E-Q3


6.11E-10

1,OBE-oB


5.22E-Q2


6.25E-Q3


5,89E-D3


9.84E+02

1,96E-Q1


6.92E-oB

1.80E-Q7


1.16E-oB

7.24E-Q5


2.01E-Q4
 Thermal Power

3.36E-Q5
 Nominal Heat Bounding

1.68E-Q3
 Output Heat Output

1.65E-Q2
 /Wattsl /Wattsl

6.61E-Q3
 8.56E+OO 1.S8E+01
 

1.09E-Q3
 Total Total

9.85E+02

l.04E+03


Bounding Fuel Energy Photons/sec
 

Radionuclide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) 
Ac-227 5.6765E-10 263,209 486,995 O,OOE+oo 1,49E-07 
Am-241 1.1720E-02 263,209 486,995 O,OOE+oo 3,OBE+OO 
Am-242m 2,3361E-05 263.209 486.995 O.OOE+OO 6.15E-03 
Am-243 3,0953E-Q5 263.209 486,995 O.OOE+OO 8.15E-03 
C-14 1.2574E-Q4 263.209 486,995 O,ooE+oo 3,31E-02 
CI-36 2.6624E-OB 263,209 486.995 O.ooE+OO 7.01E-04 
Cm-243 2,9991E-OS 263.209 486.995 O.OOE+OO 7.89E-03 
Cm-244 2.7977E-03 263.209 486.995 O.ooE+OO 7.36E-Q1 
Co-6O 3,3343E-Q1 263.209 486.995 O.ooE+OO 8.78E+01 
Cs-l34 2,2760E-Q2 263.209 486.995 O.OOE+OO 5.99E+OO 
Cs-l35 1.9753E-05 263,209 486.995 O,ooE+oo 5,20E-Q3 
Cs-137 2.1723E+OO 263.209 486.995 O,ooE+oo 5,72E+02 
Eu-l54 5.5066E-Q2 263,209 486,995 O,ooE+oo 1,45E+01 
Eu-155 1.3119E-Q2 263,209 486,995 O,ooE+oo 3,45E+OO 
Fe-55 5.5412E-Q2 263.209 486.995 O.OOE+OO 1.46E+01 
H-3 6.0102E-Q3 263.209 486.995 O.OOE+OO 1.58E+OO 
1-129 7.1287E-Q7 263,209 486.995 O,OOE+oo 1.88E-Q4 
Kr-SS 1.3077E-Q1 263.209 486.995 O.OOE+OO 3.44E+01 
Np-237 1.2153E-Q5 263,209 486.995 O,ooE+oo 3.20E-03 
Pa-231 1.5021E-Q9 263.209 486.995 O,ooE+oo 3,95E-07 
Pb-21 0 2.2760E-13 263.209 486.995 O,OOE+oo 5,99E-11 
Pm-147 8.OB22E-Q2 263.209 486.995 O.OOE+OO 2.12E+01 
Pu-238 5.OB76E-Q2 263.209 486.995 0.001:+00 1.33E+01 
Pu-239 1.4051E-Q3 263.209 486.995 O.ooE+OO 3.70E-Q1 
Pu-240 1.1553E-Q3 263.209 486.995 O.ooE+OO 3.04E-01 
Pu-241 2.6578E-Q1 263.209 486,995 O.OOE+OO 7.ooE+01 
Pu-242 4.9910E-Q6 263.209 486.995 O.ooE+OO 1.31E-Q3 
Ra-226 1.2541E-12 263.209 486.995 O.OOE+OO 3.30E-10 
Ra-228 2.1843E-11 263.209 486,995 O.ooE+OO 5,75E-09 
Ru-1OB 1.0722E-Q4 263.209 486.995 O.ooE+OO 2.82E-02 
5e-79 1.2831E-Q5 263.209 486.995 O.OOE+OO 3.38E-Q3 
5n-126 1.2090E-Q5 263.209 486,995 O.ooE+OO 3.18E-Q3 
5r-90 2.0204E+OO 263.209 486,995 O.ooE+OO 5.32E+02 
Tc-99 4.0319E-Q4 263.209 486.995 O.OOE+OO 1.OBE-Q1 
Th-229 1,4217E-10 263.209 486.995 O.ooE+OO 3.74E-oB 
Th-230 3.6908E-10 263.209 486.995 O.OOE+OO 9.71E-oB 
Th-232 2.3857E-11 263.209 486.995 O.OOE+OO 6.28E-Q9 
TI-2OB 1.4857E-07 263.209 486.995 O.OOE+OO 3.91E-Q5 
U-232 4.1251E-Q7 263.209 486.995 O.ooE+OO 1.09E-Q4 
U-233 6.9017E-oB 263,209 486.995 O.ooE+OO 1.82E-Q5 
U-234 3,4546E-Q6 263,209 486.995 O.ooE+OO 9.09E-Q4 
U-235 -2.6572E-Q6 263.209 0.000 1.65E-02 1.58E-Q2 
U-236 1.3575E-Q5 263.209 486.995 O.ooE+OO 3.57E-Q3 
U-238 -2.2698E-oB 263.209 0.000 1.09E-03 1.OBE-Q3 
y-go 2.0219E+OO 263.209 486.995 O.ooE+OO 5.32E+02 
Other Radionuclides 5.61E+02 
,m. TeDIIllllte SeIediO"n Swtmulrv.Bui'nu .llnd Chedo1 

Basis for Parameter Differences: 

Bumup Summary (MWd)" Basis for burnup used in estimate:
 
FromSFD estimated
 1 

Nomlnal:1 263.2091 243.498 Nominal bumup taken directly from 8FD (converted 10 MWd).
 
Bounding:1 445.1781 486.995 Bounding bumup assumed to be twice nominal bumup.
 

Template selection Summary 
FromSFD Used 

Reactor Moderator. LW AND UZIRC HYDRIDE LW AND U ZIRC HYDRIDE 
Fuel CladdIng: SST (304) SST 

BOL HM ConSUtuenIs: U-ZrHX-Er U 
BOl Enrichment ~oo: 70.2247191 GO to 100 

Estlmah>d EOL HMlGlven EOl HM 
I 1.001 

Reactor shutdown, core removal, stomge, shipping or other date conflnnlng that Irractiatlon ceased for fuel. 

~otal bumup for all fuel associated with this worKsheet must be ctivided by BOl heavy metal mass to get specific bumup values (MWd'MT). 

Checks 

BumuDMulli_ 
Estimated Bumupt 

Given Bumup 
Nominal: 0.07 0.93 

Bounding: 0.13 1.09 , 

I 
I
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I Fuel Radionuclide Inventory Worksheet 

I. FueI.and T01Dl}IIate .InfOGD/ltiou Eslimated 
Fuel Name: TAIGA FLIP FFCR (GA) 1 Fuel decay start date: 2035 Canister usage: 

SNFID#: 996 Estimates as of: 2010 18"x10' 
Fuel Units & Oascr: 6 . ELEMENT Template: TRIGA·FlIP (LW/U,ZI1<, SST, 60 to 100%, U) 0.08 
_vy Metal Mass: BOl=.96k9 : EOL=.61k9 'Template Bumup(MWd): 66.52 
ROD Storage Site: INEEL Template BOL _vy Metal Mass (MT): 0.000196 

Template Decay Time" 5 years 
:0. Estimateo m x" x. b y" y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Burnup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae·227 2.8488E·l0 339.870 679.741 O.OOE+OO 9.68E-08 1.94E-07 Avg. MeV 
Am-241 7.5767E-03 339.870 679.741 O.OOE+OO 2.58E+OO 5.15E+OO 0.0150 1.097E+14 
Am·242m 2.4459E-05 339.870 679.741 O.OOE+OO 8.31E-03 1.66E-02 0.0250 2.407E+13 
Am·243 3.0983E-Q5 339.870 679.741 O.OOE+OO 1.05E-02 2.11E-02 0.0375 2.129E+13 
C-14 1.2590E·04 339.870 679.741 O.OOE+OO 4.28E-02 8.56E-02 0.0575 2.125E+13 
CI·36 2.6624E-OB 339.870 679.741 O.OOE+OO 9.05E-04 1.81E-03 0.0850 1.322E+13 
Cm-243 3.8244E-05 339.870 679.741 O.OOE+OO 1.30E-02 2.SOE-02 0.1250 1.062E+13 
Cm-244 4.1010E-03 339.870 679.741 O.OOE+OO 1.39E+OO 2.79E+OO 0.2250 1.124E+13 
Co-SO 1.2410E+OO 339.870 679.741 O.OOE+OO 4.22E+02 8.44E+02 0.3750 5.606E+12 
Cs-l34 6.5454E-Ql 339.870 679.741 O.OOE+OO 2.22E+02 4.45E+02 0.5750 9.279E+13 
Cs-135 1.9753E-05 339.870 679.741 O.OOE+OO 6.71E-03 1.34E-02 0.8500 1.702E+13 
Cs-137 2.7375E+OO 339.870 679.741 O.OOE+OO 9.30E+02 1.86E+03 1.2500 6.538E+13 
Eu·l54 1.2324E-Ol 339.870 679.741 O.OOE+OO 4.19E+Ol 8.36E+Ol 1.7500 8.746E+l0 
EU-155 5.3037E-02 339.870 679.741 O.OOE+OO 1.80E+Ol 3.61E+Ol 2.2500 6.856E+10 
Fe-55 7.9555E-Ol 339.870 679.741 O.OOE+OO 2.70E+02 5.41E+02 2.7500 6.215E+08 
H-3 1.0531E-Q2 339.870 679.741 O.OOE+OO 3.58E+OO 7.16E+OO 3.5000 7.316E+07 
1-129 7.1287E-07 339.870 679.741 O.OOE+OO 2.42E-04 4.85E·04 5.ססOO 1.752E+04 
Kr-85 2.4955E-Ol 339.870 679.741 O.OOE+OO 8.48E+Ol 1.70E+02 7.ססOO 2.016E+03 
Np-237 1.2121E-05 339.870 679.741 O.OOE+OO 4.12E-Q3 8.24E-03 11.ססOO 2.314E+02 
Pa-231 1.1230E-09 339.870 679.741 O.OOE+OO 3.82E-07 7.63E-07 
Pb-21 0 6.1636E-14 339.870 679.741 O.OOE+OO 2.09E-l1 4.19E-l1 
Pm-147 1.1302E+OO 339.870 679.741 O.OOE+OO 3.84E+02 7.68E+02 
Pu-236 5.4826E-02 339.870 679.741 O.OOE+OO 1.86E+Ol 3.73E+Ol 
Pu-239 1.4056E-03 339.870 679.741 O.OOE+OO 4.78E·01 9.55E-Ol 
Pu-240 1.1536E-03 339.870 679.741 O.OOE+OO 3.92E-Q1 7.84E-Ql 
Pu-241 4.2995E-Ol 339.870 679.741 O.OOE+OO 1.46E+02 2.92E+02 
PU-242 4.9910E-OB 339.870 679.741 O.OOE+OO 1.70E-03 3.39E-03 
Ra-226 2.4008E-13 339.870 679.741 O.OOE+OO 8.16E-11 1.63E-l0 
Ra-228 1.8220E-ll 339.870 679.741 O.OOE+OO 6.19E-09 1.24E-oB 
RU-1OB 1.0343E-Ol 339.870 679.741 O.OOE+OO 3.52E+Ol 7.03E+Ol 
5e-79 1.2832E-05 339.870 679.741 O.OOE+OO 4.36E-Q3 8.72E-Q3 
5n-126 1.2090E-05 339.870 679.741 O.OOE+OO 4.11E-Q3 822E-Q3 
5r·90 2.5646E+OO 339.870 679.741 O.OOE+OO 8.72E+02 1.74E+03 
Tc·99 4.0319E-04 339.870 679.741 O.OOE+OO 1.37E-Ol 2.74E-Ql 
Th-229 7.7375E-ll 339.870 679.741 O.OOE+OO 2.63E-08 5.26E-oB 
Th-230 1.2211E-l0 339.870 679.741 O.OOE+OO 4.15E-08 8.30E-08 
Th-232 2.3842E-ll 339.870 679.741 O.OOE+OO 8.10E-Q9 1.62E-oB 
Ti-208 1.4313E-Q7 339.870 679.741 O.OOE+OO 4.86E-Q5 9.73E-05 
U-232 4.1927E-Q7 339.870 679.741 O.OOE+OO 1.42E-04 2.85E-04 Thermal Power 
U-233 6.8491E-oB 339.870 679.741 O.OOE+OO 2.33E-Q5 4.66E-Q5 Nominal Heat Bounding 
U-234 2.0189E-Q6 339.870 679.741 O.OOE+OO 6.86E-04 1.37E-Q3 Output Heat Output 
U-235 -2.6572E-OB 339.870 0.000 1.46E-03 5.57E-04 1.46E-03 /Wattsl /Wattsl 
U-236 1.3575E-Q5 339.870 679.741 O.OOE+OO 4.61E-Q3 9.23E-Q3 2.23E+Ol 4.46E+Ol 
U-236 -2.2698E-Q8 339.870 0.000 9.71E-Q5 8.94E-Q5 9.71E-Q5 TOIaI Total 
V-90 2.5646E+OO 339.870 679.741 O.OOE+OO 8.72E+02 1.74E+03 
Other Radionuelides 1.21E+03 2.42E+03 
om. TeJlIPl:lte~ s.n-rv,B_ ,and~ 
Temolate Selection Summary 

FromSFD Used Basis for Pammeter Differences: 
Reactor Moderator: LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding: SST (304) SST
 
BOL HM Con8lltuents:
 U-ZrHX-Er U 

SOL Enrichment %: 70.05184872 6010100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal:1 327.4221 339.870 Nominal bumup calculated from the heavy metal mass destroyed. 
Boundlng:1 I 679.741 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumup/ 
Bumun MultiDllor Given Bumup Estimated EOL HMlGiven EOL HM 

Nominal: 1.04 1.04 I 1.001 
Bounding: 2.08 ,

Reactor shutdown, core removal, stomge, stupplng or other date confirming that Irradiation ceased for fuel.
 

2Total bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass 10 get specific bumup values (MWCUMT).
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and Template lJlfonuation Estimated 

Fuel Na"",: TRIGA FLIP FFcR (OSU) 1Fuel decay start date: 2025 Canister usage: 
SNFID#: 702 Estimates as of: 2010 18"xl0' 

Fuel Units & Oeser: 4 - ELEMENT Template: TRIGA-FLIP (lW/U-Zrx, SST, 60 to 100%, U) 0,05 
Heavy Metal Ma••: BO~.64k9 ; EO~.62k9 'Template Bumup(MWd): 66.52 
ROD Storage Siw: INEEL Template BOl Heavy Metal Mas. (MT): 0.000196 

Template Deeay Time" 5 ye<1rs 
n. Estimates m x" x. b y" Y. Gamma Sources
 

Photon Total
 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy P~otonslsec
 

Radionuclide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding)
 

Ac-227 2.8488E-l0 21.670 43,339 O,OOE-HlO 6.17E-Q9 1.23E-Q8 Avg,MBV
 
Am-241 7.5767E-03 21.670 43.339 O,OOE-HlO 1.84E-Ql 3,28E-Ql 0.0150 6.993E+12
 
Am-242m 2,4459E-05 21.670 43.339---O:OOE-HlO 5,30E-04 1.06E-03 0.0250 1.534E+12
 
Am-243 3,0983E-05 21.670 43.339 O.OOE+OO 6,71E-04 1.34E-03 0.0375 1.357E+12
 
C-14 1.2590E-04 21,670 43.339 O.OOE+OO 2.73E-03 5,46E-03 0.0575 1.355E+12
 

CI-36 2.6624E-06 21.670 43.339 O.OOE+OO 5.77E-05 1.15E-04 0.0850 8.430E+11
 

Cm-243 3.8244E-Q5 21,670 43,339 O,OOE+OO 8.29E-04 1.66E-Q3 0.1250 6.768E+11
 
Cm-244 4,1010E-03 21,670 43,339 O,OOE-HlO 8,89E-02 1.78E-Ql 0.2250 7.164E+11
 

Co-GO 1.2410E+OO 21,670 43,339 O.OOE-HlO 2,69E-Hll 5.38E-Hll 0.3750 3.575E+11
 

Cs-l34 6,5454E-Ol 21.670 43.339 O,OOE+OO 1.42E-Hll 2.84E-Hll 0.5750 5.916E+12
 
Cs-135 1.9753E-Q5 21.670 43.339 O.OOE+OO 4,28E-04 8.56E-Q4 0.8500 1.085E+12
 
Cs-137 2.7375E-HlO 21.670 43.339 O.OOE+OO 5,93E-Hll 1.19E-Hl2 1.2500 4.169E+12
 
Eu-l54 1.2324E-Ol 21.670 43.339 O.OOE-HlO 2,67E-HlO 5,34E-HlO 1.7500 5.576E+09
 

Eu-155 5.3037E-02 21.670 43,339 O,OOE-HlO 1.15E+OO 2.30E+OO 2.2500 4.371E+09
 

Fe-55 7,9555E-Ql 21.670 43.339 O.OOE+OO 1,72E-Hll 3.45E-Hll 2.7500 3.962E+07
 
H-3 1.0531E-02 21.670 43.339 O.OOE+OO 2,28E-Ql 4,56E-Ol 3.5000 4.664E+06
 
1-129 7,1287E-07 21.670 43,339 O,OOE-HlO 1.54E-05 3.09E-Q5 5.ססOO 1.117E+03
 
Kr-85 2.4955E-Ql 21.670 43.339 O.OOE+OO 5,41E+OO 1,08E-Hll 7.ססOO 1.286E+02
 

Np-237 1.2121E-Q5 21.670 43,339 O,OOE+OO 2.63E-04 5.25E-Q4 11.ססOO 1.475E+01
 

Pa-231 1.1230E-Q9 21.670 43,339 O,OOE-HlO 2.43E-Q8 4.87E-08 
PI>-21 0 6.1636E-14 21.670 43.339 O.OOE+OO 1.34E-12 2,67E-12 
Pm-147 1.1302E+OO 21,670 43,339 O,OOE+OO 2.45E-Hll 4.90E-Hll 
Pu-238 5,4826E-02 21.670 43.339 O.OOE+OO 1,19E+OO 2.38E+OO 
Pu-239 1.4056E-03 21.670 43,339 O.OOE+OO 3.05E-Q2 6,09E-Q2 
Pu-240 1,1536E-Q3 21.670 43.339 O.OOE+OO 2,50E-02 5,OOE-Q2 
Pu-241 4.2995E-Ql 21.670 43,339 O,OOE+OO 9.32E+OO l.86E-Hll 
Pu-242 4.9910E-Q6 21.670 43,339 O,OOE+OO 1.08E-Q4 2.16E-04 
Ra-226 2,4008E-13 21.670 43.339 O.OOE+OO 5,20E-12 1,04E-ll 
Ra-228 1,8220E-l1 21.670 43,339 O,OOE+OO 3.95E-l0 7.90E-l0 
Ru-l06 1.0343E-Ql 21.670 43.339 O.OOE+OO 2,24E-HlO 4,48E+OO 
Se-79 1.2832E-05 21,670 43,339 O,OOE-HlO 2.78E-04 5.56E-Q4 
800126 1,2090E-Q5 21.670 43,339 O.OOE+OO 2,62E-Q4 5.24E-Q4 
Sr-90 2.5646E+OO 21.670 43.339 O.OOE+OO 5,56E-Hll 1,11E-Hl2 
Tc-99 4.0319E-Q4 21,670 43,339 O,OOE+OO 8.74E-Q3 1,75E-Q2 
Th-229 7.7375E-ll 21,670 43,339 O,OOE-HlO 1.68E-Q9 3.35E-Q9 
Th-230 1,2211E-l0 21.670 43.339 O.OOE+OO 2,65E-Q9 5,29E-Q9 
Th-232 2.3842E-ll 21.670 43.339 O,OOE+OO 5.17E-l0 l.03E-Q9 
TI-208 1.4313E-Q7 21,670 43,339 O,OOE+OO 3,10E-06 6.20E-Q6 
U-232 4.1927E-Q7 21.670 43.339 O.OOE+OO 9.09E-Q6 1.82E-Q5 Thenmal Power 
U-233 6.8491E-08 21.670 43.339 O.OOE+OO 1.48E-Q6 2.97E-Q6 Nominal Heat Bounding 
U-234 2.0189E-06 21.670 43.339 O.OOE+OO 4.37E-Q5 8.75E-Q5 Output Heat Output
 
U-235 -2.6572E-Q6 21.670 0.000 9,67E-Q4 9.09E-Q4 9,67E-Q4 (Watts) (Watts)
 

U-236 1.3575E-Q5 21.670 43.339 O.OOE+OO 2.94E-04 5.88E-Q4 1.42E+OO 2.84E+OO
 

U-238 -2.2698E-Q8 21.670 0.000 6.47E-Q5 6.43E-05 6.47E-Q5 Total Total 
V-90 2.5646E+OO 21.670 43.339 O,OOE+OO 5.56E-Hll 1,11E-Hl2 
Other Radionuclides 7.72E-Hll 1.54E-Hl2 
W. TellIIllate Sek!dioo Sllll_l'Y.Bunuip~"'(lCh~ 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderater: LW AND U ZIRC HYDRIDE lW AND UZIRC HYDRIDE

Fuel aadding: SST (304) SST
 

SOL HM Constituents:
 U-ZrHX-Er U 
BOL Enrichment 0/0: 69.9 BOto 100 

Bumup Summary (MWd} Basis for bumup used in estimate: 
FromSFD estimated 

Nomlnal:1 6.0331 21.670 Nominal bumup cak:uIaled from the heavy metal mass destroyed.
Bounding: 43.339 Bounding bumup assumed to be twice nominal bumup. 

Checks 

estimated Sumupl 
Bumup Multiplier Given Bumup Estimated EOl HMlGiven EOl HM 

Nomlnal:1 0.10 3.59 1 1.001 
Boundin'§!: 0.20 , 

Reactor shutdown, core removal, storage, shiPPing or other date confmnlng that Irradiation ceased for fuel.
 

1"otal bumup for all fuel associated with this worKsheet must be divided by BOl heavy metal mass to get specific bumup values (MWd'MT).
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Fuel Radionuclide Inventory Worksheet 
1. Fueland TeB\pIa(, InfOtlMti(l!l_ _ _ Estimated 

Fuel Name: TRIGA FLIP FFCR (SO. KOREA) l Fuei decay start date: 1997 Canister ·usage: 
SNFID#: 733 Estimates as of: 2010 18"xl0' 

Fuel Units & Doser: 4 - ELEMENT Template: TAIGA-FLIP (lW/U-Zrx. SST. 60 to 100%. U) 0.05 
Heavy Metal Mass: BOl.=.64k9 ; EOl=.56k9 'Template Bumup(MWd): 66.52 
ROD Storage Site: INEEl Template BOl Heavy Metal Mass (MT): 0.000196 

Template Deeay Time: 10 years 
m Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Burnup (MWdf (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 4.2243E-l0 73.372 146.745 O.OOE+OO 3.10E-OS 6.20E-OS Avg. MeV 
Am-241 9.9143E-03 73.372 146.745 O.OOE+OO 7.27E-Ol 1.45E+OO 0.0150 1.882E+13 
Am-242m 2.3903E-05 73.372 146.745 O.OOE+OO 1.75E-03 3.51E-03 0.0250 3.972E+12 
Am-243 3.0968E-Q5 73.372 146.745 O.OOE+OO 2.27E-03 4.54E-03 0.0375 3.501E+12 
C-14 1.2581E-04 73.372 146.745 O.OOE+OO 9.23E-03 1.85E-02 0.0575 3.651E+12 
CI-36 2.6624E-Q6 73.372 146.745 O.OOE+OO 1.95E-04 3.91E-04 0.0850 2.214E+12 
Cm-243 3.3870E-05 73.372 146.745 O.OOE+OO 2.49E-03 4.97E-03 0.1250 1.608E+12 
Cm-244 3.3870E-Q3 73.372 146.745 O.OOE+OO 2.49E-Ol 4.97E-Ol 0.2250 1.898E+12 
Co-50 6.4311 E-Q1 73.372 146.745 O.OOE+OO 4.72E+01 9.44E+01 0.3750 8.604E+11 
Cs-l34 1.2201E-01 73.372 146.745 O.OOE+OO 8.95E+OO 1.79E+01 0.5750 1.428E+13 
Cs-135 1.9753E-05 73.372 146.745 O.OOE+OO 1.45E-03 2.90E-Q3 0.8500 9.291E+11 
Cs-137 2.4384E+OO 73.372 146.745 O.OOE+OO 1.79E+02 3.58E+02 1.2500 7.302E+12 
Eu-154 8.2396E-02 73.372 146.745 O.OOE+OO 6.05E+OO 1.21E+01 1.7500 1.053E+10 
Eu-155 2.6383E-02 73.372 146.745 O.OOE+OO 1.94E+OO 3.B7E+OO 2.2500 2.263E+08 
Fe-55 2.1001E-Ol 73.372 146.745 O.OOE+OO 1.54E+Ol 3.OSE+Ol 2.7500 4.921E+06 
H-3 7.9555E-03 73.372 146.745 O.OOE+OO 5.84E-01 1.17E+OO 3.5000 5. 156E+05 
1-129 7.1287E-07 73.372 146.745 O.OOE+OO 5.23E-05 1.05E-04 5.ססOO 3.145E+03 
Kr-85 1.8070E-Q1 73.372 146.745 O.OOE+OO 1.33E+01 2.65E+01 7.ססOO 3.618E+02 
Np-237 1.2135E-05 73.372 146.745 O.OOE+OO 8.90E-04 1.78E-03 11.ססOO 4.151E+01 
Pa-231 1.3125E-Q9 73.372 146.745 O.OOE+OO 9.63E-OS 1.93E-07 
Pb-210 1.1201E-13 73.372 146.745 O.OOE+OO 8.22E-12 1.84E-11 
Pm-147 3.0166E-01 73.372 146.745 O.OOE+OO 2.21E+01 4.43E+01 
Pu-238 52706E-02 73.372 146.745 O.OOE+OO 3.87E+OO 7.73E+OO 
Pu-239 1.4054E-03 73.372 146.745 O.OOE+OO 1.03E-Q1 2.06E-01 
Pu-240 1.1545E-03 73.372 146.745 O.OOE+OO 8.47E-02 1.69E-01 
Pu-241 3.3809E-Ol 73.372 146.745 O.OOE+OO 2.48E+Ol 4.96E+01
 
Pu-242 4.991OE-06 73.372 146.745 O.OOE+OO 3.66E-Q4 7.32E-04
 
Ra-226 6.1395E-13 73.372 146.745 O.OOE+OO 4.50E-11 9.01E-l1
 
Ra-228 2.0490E-11 73.372 146.745 O.OOE+OO 1.50E-09 3.01E-Q9
 
Ru-106 3.3298E-03 73.372 146.745 O.OOE+OO 2.44E-01 4.89E-01
 
8e-79 1.2831E-05 73.372 146.745 O.OOE+OO 9.41E-04 1.88E-Q3
 
8n-126 1.2090E-05 73.372 146.745 O.OOE+OO 8.87E-04 1.77E-03
 
Sr-90 2.2760E+OO 73.372 146.745 O.OOE+OO 1.67E+02 3.34E+02
 
Tc-99 4.0319E-Q4 73.372 146.745 O.OOE+OO 2.96E-02 5.92E-Q2
 
Th-229 1.0973E-l0 73.372 146.745 O.OOE+OO 8.05E-Q9 1.61E-OS
 
Th-230 2.2940E-l0 73.372 146.745 O.OOE+OO 1.68E-OS 3.37E-Q8
 
Th-232 2.3842E-11 73.372 146.745 O.OOE+OO 1.75E-09 3.50E-09
 
TI-2OS 1.4857E-Q7 73.372 146.745 O.OOE+OO 1.09E-Q5 2.18E-05
 
U-232 4.1927E-07 73.372 146.745 O.OOE+OO 3.OSE-05 6.15E-Q5
 Thermal Power 
U-233 6.8746E-OS 73.372 146.745 O.OOE+OO 5.04E-Q6 1.01E-05 Nominal Heat Bounding 
U-234 2.7511E-Q6 73.372 146.745 O.OOE+OO 2.02E-04 4.04E-Q4 Output Heat OutpUl 
U-235 -2.6572E-06 73.372 0.000 9.65E-04 7.70E-Q4 9.65E-Q4 /Wattsl /Wattsi 
U-236 1.3575E-Q5 73.372 146.745 O.OOE+OO 9.96E-Q4 1.99E-03 3.09E+OO 6.17E+OO 
U-238 -2.2698E-Q8 73.372 0.000 6.44E-Q5 6.27E-05 6.44E-Q5 Total Total 
Y-90 2.2775E+OO 73.372 146.745 O.OOE+OO 1.67E+02 3.34E+02 
Other Radionuclides 1.78E+02 3.55E+02 
W. TetlJI)/ateSdeet/on s.unmarY.Btml~ and Checks 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: LW AND U ZIRe HYDRIDE LW AND U ZIRe HYDRIDE 

Fuel Cladding: SST (304) SST 
BOl HM Constituents: U-Z1HX-Er U 

BOl Enrichment 0/.: 69.98432602 60 to 100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nominal: 30.071 73.372 Nominal bumup calculated from the heavy metal mass destroyed. 
Bounding: 146.745 Bounding bumup assumed 10 be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumup Multiplier Given Bumup Estimated EOl HMlGlven EOl HM 

Nominal: 0.34 2.44 I 1.001 
Bounding:1 0.68 , 

Reactor shutdown, core removal, storage, shiPPing or other date confrrrmng that Irradiation ceased for fuel. 

2Total bumup for all fuel associated with this worksheet must be diVided by SOL heavy metal mass to get specific bumup values (MWd'MT). 
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Fuel Radionuclide Inventory Worksheet 

I. FoeIan<l Template lnf_tl"" Estimated 
Fuel Name: TRIGA FLIP UNIV OF WISCONSIN 1Fuel decay start date: 2035 Canister usage: 

SNF 10 t: 1035 Estimates as of: 2010 18"xl0' 
Fuel Unils & Oeser: 9 - ELEMENT Template: TRIGA-FLIP (LW/U-Zrx. SST. 60 to 100%. U) 0.08 
_vy Metal Mas.: BOl=1.57kg ; EOL:l.57kg 2Temphl:t8 Bumup(MWd): 66.52 
ROO Storage Sll<>: INEEL Template BOL Heavy Metal Mass (MT): 0.000196 

Template Decay Time" 5 years 
D. Estimates m Xo x. b Yo Y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuelide Template Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 2.8488E-l0 59.322 118.644 O.ooE+OO 1.69E-Q8 3.38E-08 Avg. MeV_______ 
Am-241 7.5767E-03 59.322 118.644 O.ooE+OO 4.49E-Ol 8.99E-Ol 0.0150 1.914E+13 
Am-242m 2.4459E-Q5 59.322 118.644 O.ooE+OO 1.45E-03 2.90E-Q3 0.0250 4.201E+12 
Am-243 3.0983E-05 59.322 118.644 O.OOE+OO 1.84E-Q3 3.68E-03 0.0375 3.716E+12 
C-14 1.2590E-04 59.322 118.644 O.ooE+OO 7.47E-03 1.49E-Q2 0.0575 3.709E+12 
CI-38 2.6824E-06 59.322 118.644 O.ooE+OO 1.58E-Q4 3.16E-Q4 0.0850 2.308E+12 
Cm-243 3.8244E-05 59.322 118.644 O.ooE+OO 2.27E-03 4.54E-Q3 0.1250 1.853E+12 
Cm-244 4.1010E-Q3 59.322 118.644 O.OOE+OO 2.43E-Ql 4.87E-01 0.2250 1.961E+12 
Co-6O 1.2410E+OO 59.322 118.644 O.ooE+OO 7.38E+01 1.47E+02 0.3750 9.786E+11 
Cs-l34 6.5454E-01 59.322 118.644 O.ooE+OO 3.68E+Ol 7.77E+Ol 0.5750 1.620E+13 
Cs-135 1.9753E-05 59.322 118.644 O.ooE+OO 1.17E-Q3 2.34E-03 0.8500 2.971E+12 
Cs-137 2.7375E+OO 59.322 118.644 O.ooE+OO 1.62E+02 3.25E+02 1.2500 1.141E+13 
Eu-l54 1.2324E-01 59.322 118.644 O.ooE+OO 7.31E+OO 1.46E+Ol 1.7500 1.527E+l0 
Eu-155 5.3037E-02 59.322 118.644 O.ooE+OO 3.15E+OO 6.29E+OO 2.2500 1.197E+l0 
Fe-55 7.9555E-Q1 59.322 118.644 O.ooE+OO 4.72E+01 .9.44E+Ol 2.7500 1.085E+08 
H-3 l.OS31E-Q2 59.322 118.644 O.OOE+OO 6.25E-Q1 1.25E+OO 3.5000 1.2nE+07 
1-129 7.1287E-Q7 59.322 118.644 O.ooE+OO 4.23E-Q5 8.46E-OS 5.ססOO 3.059E+03 
Kr-SS 2.4955E-Ql 59.322 118.644 0.0010+00 1.46E+01 2.96E+Ol 7.ססOO 3.520E+02 
Np-237 1.2121E-Q5 59.322 118.644 O.ooE+OO 7.19E-Q4 1.44E-03 11.ססOO 4.039E+Ol 
Pa-231 1.1230E-Q9 59.322 118.644 O.ooE+OO 6.66E-08 1.33E-07 
Pb-21 0 6.1636E-14 59.322 118.644 O.ooE+OO 3.66E-12 7.31E-12 
Pm-147 1.1302E+OO 59.322 118.644 O.ooE+OO 6.70E+Ol 1.34E+02 
Pu-238 5.4626E-Q2 59.322 118.644 O.ooE+OO 3.25E+OO 6.50E+OO 
Pu-239 1.4056E-03 59.322 118.644 O.ooE+OO 8.34E-Q2 1.67E-01 
Pu-240 1.1538E-03 59.322 118.644 O.ooE+OO 6.84E-Q2 1.37E-Ol 
Pu-241 4.2995E-Ql 59.322 118.644 O.ooE+OO 2.55E+01 5.10E+Ol 
Pu-242 4.9910E-Q6 59.322 118.644 O.ooE+OO 2.96E-Q4 5.92E-Q4 
Ra-226 2.4008E-13 59.322 118.644 O.ooE+OO 1.42E-11 2.SSE-11 
Ra-228 1.8220E-11 59.322 118.644 O.ooE+OO 1.08E-Q9 2.16E-Q9 
Ru-106 1.0343E-Q1 59.322 118.644 o.06E+OO 6.14E+OO 1.23E+01 
Se-79 1.2832E-Q5 59.322 118.644 O.ooE+OO 7.61E-Q4 1.52E-Q3 
Sn-126 1.2090E-OS 59.322 118.644 O.ooE+OO 7.17E-Q4 1.43E-Q3 
Sr-90 2.5646E+OO 59.322 118.644 o.oOE+OO 1.52E+02 3.04E+02 
Tc-99 4.0319E-Q4 59.322 118.644 O.ooE+OO 2.39E-Q2 4.78E-Q2 
Th-229 7.7375E-11 59.322 118.644 O.ooE+OO 4.59E-Q9 9.18E-Q9 
Th-230 1.2211E-l0 59.322 118.644 O.ooE+OO 7.24E-Q9 1.45E-08 
Th-232 2.3842E-ll 59.322 118.644 O.ooE+OO 1.41E-Q9 2.83E-09 
TI-208 1.4313E-Q7 59.322 118.644 O.ooE+OO 8.49E-Q6 1.70E-Q5 
U-232 4.1927E-Q7 59.322 118.644 O.ooE+OO 2.49E-Q5 4.97E-Q5 Thermal Power 
U-233 6.8491E-Q6 59.322 118.644 O.ooE+OO 4.06E-06 8. 13E-06 Nominal Heat Bounding 
U-234 2.0189E-Q6 59.322 118.644 O.ooE+OO 1.20E-Q4 2.40E-Q4 Ou1pu1 Heat Output 
U-235 -2.6572E-06 59.322 0.000 2.38E-Q3 2.22E-03 2.38E-Q3 /Wattsl /Wattsl 
U-238 1.3575E-Q5 59.322 118.644 O.ooE+OO 8.OSE-Q4 1.61E-Q3 3.89E+OO 7.78E+OO 
U-238 -2.2698E-Q6 59.322 0.000 1.59E-Q4 1.58E-Q4 1.59E-Q4 Total Total 
V-90 2.5646E+OO 59.322 118.644 O.ooE+OO 1.52E+02 3.04E+02 
Other Aadionuclides 2.11E+02 4.23E+02 
'm.Tmmbte saeet'itJJlSuntm>!rv, Bun!u .an<l~ 
Template Selection Summary 

FromSFO Used Basis for Parameter Differences: 
Reaetor Moderator: LW AND U Z1RC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding: SST (304) SST
 
BOL HM Consllluenls:
 U-ZrHX-Er U 

BOL Enrichment %: 69,93004832 60 to 100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFO Estimated 

Nomlnal:1 59.3221 Nominal bumup taken directly from SFD (converted to MWd). 
Bounding:1 I 118.644 Bounding bumup assum9d to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumup Multiplier Given Bumup Eal!mated EOL HMlGlven EOL HM 

0.11 0.00 0.961 Nomlnall~l_ I 
Bounding: 0.22 , 

Reactor shutdown, core removal, storage, shlppzng or other date confmnlng that ,"adiatlon ceased tor fuel.
 

2T01a1 bumup for all fuel aSSOCiated VJith this worKsheet must be divided by BOl heavy metal mass to get specific bumup values (MWcVMT).
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Fuel Radionuclide Inventory Worksheet 
,I. Fuel and l'~k Infonnalion Estimated 

Fuel Name: TRIGA HIGH POWER (GA) 'Fuel decay start date: 1970 Canister usage: 
SNF 10 #: 998 Estimates as of: 2010 18"xl0' 

Fuel Units & Oeser: 4 • ELEMENT Template: TRIGA-FLIP (lWIU-Zrx, SST, 60 to 100%, U) 0.05 
Heavy Metal Ma.s: BOl=.12kg ; EOL:.12kg 'Template Bumup(MWd): 66.52 
ROD Slorage Site: INEEl Template BOl Heavy Metal Ma.s (MTI: 0.000196 

Template Decay Time" 35 years 
II. Estimates m x. x. b y. y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Inilial Aclivity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Invenlories(Ci) Invenlories(Ci) Group (bounding) 
Ac-227 1.5469E-09 2.220 4.440 O.OOE+OO 3.43E-09 6.87E-09 Avg. MeV 
Am-241 1.6326E-02 2.220 4.440 O.OOE+OO 3.62E-02 7.25E-02 0.0150 3.071E+11 
Am-242m 2.1332E-05 2.220 4.440 O.OOE+OO 4.74E-05 9.47E-Q5 0.0250 6.351E+l0 
Am·243 3.0893E·05 2.220 4.440 O.OOE+OO 6.86E-Q5 1.37E-04 0.0375 5.560E+10 
C-14 1.2544E-04 2.220 4.440 O.OOE+OO 2.78E-04 5.57E-04 0.0575 6.022E+l0 
CI-36 2.6624E-06 2.220 4.440 O.OOE+OO 5.91E-06 1.18E-05 0.0850 3.576E+l0 
Cm-243 1.8446E-05 2.220 4.440 O.OOE+OO 4.10E-05 8.19E-05 0.1250 2.388E+10 
Cm-244 1.3020E-03 2.220 4.440 O.OOE+OO 2.89E-03 5.78E-03 0.2250 3.089E+10 
CO-50 2.4053E-02 2.220 4.440 O.OOE+OO 5.34E-02 1.07E-Ql 0.3750 1.342E+10 
Cs-l34 2.7480E-05 2.220 4.440 O.OOE+OO 6.10E-Q5 1.22E-Q4 0.5750 2.264E+l1 
Cs-135 1.9738E-05 2.220 4.440 O.OOE+OO 4.38E-05 8.76E·05 0.8500 3.039E+09 
Cs-137 1.3692E+OO 2.220 4.440 O.OOE+OO 3.04E+OO 6.08E+OO 1.2500 9.577E+09 
Eu-154 1.1001E-Q2 2.220 4.440 O.OOE+OO 2.44E-02 4.88E-02 1.7500 8.453E+07 
EU-155 8.0292E-04 2.220 4.440 O.OOE+OO 1.78E-03 3.57E-03 2.2500 4.822E+04 
Fe-55 2.8894E-04 2.220 4.440 O.OOE+OO 5.97E·04 1.19E-03 2.7500 2.009E+04 
H-3 1.9573E-Q3 2.220 4.440 O.OOE+OO 4.35E-Q3 8.69E-Q3 3.5000 9.163E+Ol 
1-129 7.1287E-07 2.220 4.440 O.OOE+OO 1.58E-Q6 3.17E-06 5.ססOO 3.897E+Ol 
Kr-85 3.5914E-02 2.220 4.440 O.OOE+OO 7.97E·02 1.59E-Ol 7.ססOO 4.467E+OO 
Np-237 1.2294E-Q5 2.220 4.440 O.OOE+OO 2.73E-05 5.48E-05 11.ססOO 5.115E-Ql 
Pa-231 2.6383E-09 2220 4.440 O.OOE+OO 5.86E-Q9 1.17E-08 
Pb-210 4.4648E-12 2.220 4.440 O.OOE+OO 9.91E-12 1.98E-ll 
Pm-147 4.1025E-04 2.220 4.440 O.OOE+OO 9.11E-04 1.82E-Q3 
Pu·238 4.3285E-Q2 2.220 4.440 O.OOE+OO 9.61E-Q2 1.92E-Ql 
Pu-239 1.4044E-03 2.220 4.440 O.OOE+OO 3.12E-Q3 6.24E-03 
Pu-240 1.1563E-03 2.220 4.440 O.OOE+OO 2.57E-03 5.13E-03 
Pu-241 1.0156E-Ol 2.220 4.440 O.OOE+OO 2.25E-Ol 4.51E-Ql 
Pu-242 4.9910E-Q6 2.220 4.440 O.OOE+OO 1.11E-Q5 2.22E-05 
Ra-226 1.4301E·11 2.220 4.440 O.OOE+OO 3.18E-ll 6.35E-ll 
Ra-228 2.3767E-l1 2.220 4.440 O.OOE+OO 5.28E-ll 1.06E-l0 
Ru-l06 1.1521E-l0 2.220 4.440 O.OOE+OO 2.56E-l0 5.12E-l0 
5e-79 1.2828E-Q5 2.220 4.440 O.OOE+OO 2.85E-Q5 5.70E-05 
5n-126 1.2088E-05 2.220 4.440 O.OOE+OO 2.68E-Q5 5.37E-05 
5r-90 1255OE+OO 2220 4.440 O.OOE+OO 2.79E+OO 5.58E+OO 
Tc-99 4.0319E-Q4 2.220 4.440 O.OOE+OO 8.95E-Q4 1.79E-Q3 
Th-229 3.3915E-l0 2.220 4.440 O.OOE+OO 7.53E-l0 1.51E-09 
Th-230 1.8175E-09 2.220 4.440 O.OOE+OO 4.04E-09 8.07E-Q9 
Th-232 2.3873E-ll 2.220 4.440 O.OOE+OO 5.30E-ll 1.06E-l0 
Tl-208 1.2736E-07 2.220 4.440 O.OOE+OO 2.63E-Q7 5.66E-Q7 
U-232 3.4501E-Q7 2.220 4.440 O.OOE+OO 7.66E-07 1.53E-06 Thermal Power 
U-233 7.0610E-Q8 2.220 4.440 O.OOE+OO 1.57E-Q7 3.14E-Q7 Nominal Heal Bounding 
U-234 7.1407E-Q6 2.220 4.440 O.OOE+OO 1.59E-Q5 3.17E-Q5 Output Heat Output 
U-235 -2.6572E-06 2.220 0.000 2.35E-04 2.29E-04 2.35E-04 <Watts) <Watts) 
U-236 1.3576E-Q5 2.220 4.440 O.OOE+OO 3.01E-05 6.03E-05 3.93E-G2 7.85E-G2 
U-238 -2.2698E-Q8 2.220 0.000 2.69E-Q6 2.64E-Q6 2.69E-Q6 Total Total 
Y-90 1.2563E+OO 2.220 4.440 O.OOE+OO 2.79E+OO 5.58E+OO 
Other Radionuclides 3.00E+OO 6.01E+OO 
ID. TenIIlIate SeIeCtloJ\ SummarY, B_ lInd()~ 
Template Selection Summary 

From SFD Used Basis for Parameter Differences: 
Reactor Moderator. lW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE This Template was used for the follo'Mng reasons: 

Fuel Cladding: INCOlOY800 SST
 This fuel matches on all parameters except dadding (SST is conservative). 
BOl HM eonstituents:
 U-ZrHX-Er U
 

SOL Enrichment 0/0:
 93.15162424 60 to 100 

Bumup Summary (MWd)' Basis for burnup used in estimate: 
From SFD Estimated 

Nomlnal:1 I 2.220 Nominal bumup assumed to be 2% of BOL heavy metal mass. 
Boundlng:1 I 4.440 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumup Multlpller Given Bumup Estimated EOl HMlGlven EOl HM 

Nominal: 0.06 I 0.9sl 
Bounding: 0.11 , 

Reactor shutdoVtlll, core removal, storage. shIPPIng or other date confIrmIng that IrradiatIon ceased for fuel.
 

2TotaJ bumup for all fuel associated with this worKsheet must be diVided by BOl heavy metal mass to get specific bumup values (MWd'MT).
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Fuel Radionuclide Inventory Worksheet 

I. Fuel and Template Inf_tion Estimated
 

Fuel Nalm: TRIGA HIGH POWER (ROMANIA) 1Fuel decay start date: 1999 Canister usage:
 
SNFID#: 9""'() Estimates as of: 2010 18"x10'
 

Fuel Units & Des",,: 267 - ELEMENT Templata: TAIGA-FLIP (LW/U-Zrx. SST. 60 to lOll'•. U) 2.41 
Heavy Metal Ma,,, BO~11.83kg ; EO~5.58kg :z,-emplate Bumup(MWd): 66.52 
ROD Storage Sib: INEEL Template SOL Heavy Metal Mas' (MT): 0.000196 

Template Decay Time: 10 vears 

U. Estimates m x" x. b y" Y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 4.2243E-l0 5,938.035 11,241.665 O.OOE+OO 2.51E-06 4_75E-06 AV9' MeV 
Am-241 9.9143E-03 5,938,035 11,241.665 O.OOE+OO 5.89E-KJl 1.11 E-KJ2 0.0150 1.441E+15
 

Am-242m 2_3903E-05 5,938.035 11,241.665 O.OOE+OO 1.42E-Q1 2.69E-01 0.0250 3.043E+14
 

Am-243 3.0968E-Q5 5,938.035 11,241.665 O.OOE+OO 1.64E-Q1 3.48E-Ol 0.0375 2.682E+14
 

C-14 1.2581E-04 5,938.035 11,241.665 O.OOE+OO 7.47E-01 1.41E+OO 0.0575 2.797E+14
 
CI-36 2.6624E-06 5,938.035 11,241.665 O.OOE+OO 1.58E-02 2.99E-Q2 0.0850 1.696E+14
 

Cm-243 3.3670E-Q5 5,938.035 11,241.665 O.OOE+OO 2.01E-Q1 3.81E-Q1 0.1250 1.232E+14
 
Cm-244 3.3870E-03 5,938.035 11,241.665 O.OOE+OO 2.01 E-KJ1 3.81E-KJl 0.2250 1.454E+14
 

CO-W 6.4311E-01 5,938.035 11,241.665 O.OOE+OO 3.82E-KJ3 7.23E+03 0.3750 6.591E+13
 
Cs-134 1.2201E-Ql 5,938.035 11,241.665 O.OOE+OO 7.24E-KJ2 1.37E+03 0.5750 1.094E+15
 

Cs-l35 1.9753E-05 5,938.035 11,241.665 O.OOE+OO 1.17E-Ol 2.22E-Q1 0.8500 7.118E+13
 

Cs-137 2.4364E+OO 5,938.035 11,241.665 O.OOE+OO 1.45E+04 2.74E+04 1.2500 5.594E+14
 

Eu-l54 8.2396E-02 5,938.035 11,241.665 O.OOE+OO 4.89E-KJ2 9.26E-KJ2 1.7500 8.OG7E+11
 

Eu-155 2.6383E-Q2 5,938.035 11,241.665 O.OOE+OO 1.57E-KJ2 2.97E-KJ2 2.2500 1.734E+l0
 
Fe-55 2.1oo1E-Ql 5,938.035 11,241.665 O.OOE+OO 1.25E-KJ3 2.36E-KJ3 2.7500 3.770E+08
 

H-3 7.9555E-03 5,938.035 11,241.665 O.OOE+OO 4.72E-KJl 8.94E-KJl 3.5000 3.949E+07
 
1-129 7.1287E-Q7 5,938.035 11,241.665 O.OOE+OO 4.23E-Q3 8.01E-03 5.0000 2.409E+05
 
Kr-85 1.8070E-01 5,938.035 11,241.665 O.OOE+OO 1.07E+03 2.03E+03 7.0000 2.772E+04 
Np-237 1.2135E-05 5,938.035 11.241.665 O.ooE+OO 7.21E-02 1.36E-Q1 11.ססOO 3. 180E+03 
Pa-231 1.3125E-Q9 5,938.035 11,241.665 O.ooE+OO 7.79E-Q6 1.48E-Q5
 
Pb-21 0 1.1201E-13 5,938.035 11,241.665 O.OOE+OO 6.65E-10 1.26E-Q9
 
Pm-147 3.0186E-Q1 5,938.035 11,241.665 O.ooE+OO 1.79E-KJ3 3.39E+03
 
Pu-238 5.2706E-02 5,938.035 11,241.665 O.ooE+OO 3.13E-KJ2 5.93E-KJ2
 
Pu-239 1.4054E-Q3 5,938.035 11,241.665 O.ooE+OO 8.35E+OO 1.58E-KJl
 
Pu-240 1.1545E-Q3 5,938.035 11,241.665 O.OOE+OO 6.86E+OO 1.30E-KJl
 
'Pu-241 3.3809E-Q1 5,938.035 11,241.665 O.OOE+OO 2.01E-KJ3 3.80E-KJ3
 
Pu-242 4.9910E-Q6 5,938.035 11,241.665 O.OOE+OO 2.96E-Q2 5.61E-Q2
 
Ra-226 6.1395E-13 5,938.035 11,241.665 O.ooE+OO 3.65E-Q9 6.90E-Q9
 
Ra-228 2.0490E-ll 5,938.035 11,241.665 O.ooE+OO 1.22E-07 2.30E-Q7
 
Ru-l06 3.3298E-Q3 5,938.035 11,241.665 O.ooE+OO 1.98E-KJl 3.74E-KJl
 
5e-79 1.2831E-Q5 5,938.035 11,241.665 O.ooE+OO 7.62E-Q2 1.44E-Q1
 

5n-126 1.2090E-Q5 5,938.035 11,241.665 O.OOE+OO 7.18E-02 1.36E-Q1
 
5r-90 2.2760E+OO 5,938.035 11,241.665 O.OOE+OO 1.35E+04 2.56E+04
 
Tc-99 4.0319E-04 5,938.035 11,241.665 O.ooE+OO 2.39E+OO 4.53E+OO
 
Th-229 1.0973E-l0 5,938.035 11,241.665 O.ooE+OO 6.52E-Q7 1.23E-Q6
 
Th-230 2.2940E-l0 5,938.035 11,241.665 O.OOE+OO 1.36E-06 2.58E-Q6
 
Th-232 2.3642E-11 5,938.035 11,241.665 O.ooE+OO 1.42E-07 2.68E-Q7
 
TI-208 1.4857E-Q7 5,938.035 11,241.665 O.ooE+OO 8.82E-04 1.67E-Q3
 

U-232 4.1927E-Q7 5.938.035 11.241.665 O.ooE+OO 2.49E-Q3 4.71E-Q3 Thermal Power 
U-233 6.8746E-Q8 5,938.035 11,241.665 O.ooE+OO 4.08E-04 7.73E-Q4 Nominal Heat Bounding
U-234 2.7511E-Q6 5,938.035 11,241.665 O.ooE+OO 1.83E-Q2 3.09E-Q2 Omput Heat Output 
U-235 -2.6572E-06 5,938.035 0.000 2.38E-02 8.03E-03 2.38E-Q2 /Wattsl /Wattsi 
U-236 1.3575E-05 5,938.035 11,241.665 O.ooE+OO 8.06E-Q2 1.53E-Ql 2.SOE+02 4.73E+02 
U-238 -2.2698E-08 5,938.035 0.000 2.72E-04 1.38E-04 2.72E-04 Total Total 
V-90 2.2775E+OO 5,938.035 11,241.665 O.OOE+OO 1.35E+04 2.56E+04 
Other Radionuclides 1.44E+04 2.72E+04 

m.TempiateSelediOll~ry.8m'mlp~ry._(;'" 
Template selection Summary 

From5FD Used Basis for Parameter Differences:
 
Reactor ModerattN': loW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE This Templale was used for the following reasons:
 

Fuel C1addln9: INCOLOYaoo SST
 This fuel matches on aU parameters except dadding (SST is conservative).
 
BOL HM Constituents:
 U-ZrHX-Er U
 

BOL Enrichment %:
 93.14636964 60 to 100 

BumupSummary(MWd)' Basis for bumup used in estimate:
 
FromSFD Estimated
 

Nomlnal:1 5.938.035 Nominal bumup ca:culaled from the heavy metal mass destroyed.
 
Bounding: 11.241.665 Bounding bumup caladated assuming all BOL heavy metaJ bumed.
 

Checks 

Estimated Sumupl 
Sumup Multiplier Given Bumup Estimated EOL HMlGlven EOL HM 

Nominal: 1.48 I 1.001 
Boundlng:1 2.80 ,

Reactor shutdown, cora removal. storage, shipptng or other date confirmmg that IIradiatlon ceased for fuel. 

~otal bumup for all fuel associated with this worKsheet must be divided by BOL heavy metal mass ~o get specific bumup values (MWdlMT). 

I 

I
I 
I
I
I 

I 
I
I
I
I 
I 
I 
I 
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Fuel Radionuclide Inventory Worksheet 
I. Fuel ..... Templllte hlfontlation Estimated 

Fuel Name: TRIGA HIGH POWER (ROMANIA) 1 Fuel decay start date: 1978 Canister usage: 
SNFID#: 302 Estimates as of: 2010 18"x1D' 

Fuel Units & Oeser: 611 - ELEMENT Template: TRIGA-FLIP (lW/U-Zrx. SST. 60 to 100%. U) 5.50 
_vy Melal Mass: BOl.=27.07kg ; EOl.=13.99kg 'Templste Bumup(MWd): 66.52 
ROD Storage Site: INEEl Template BOl _vy Metal Mass (MT): 0.000196 

Template Decay Time: 25 years 
n.Estima~ m x. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 1.0386E-09 12,427.124 24.854.249 O.OOE+OO 1.29E-05 2.58E-05 Avg. MeV 
Am-241 1,4973E-02 12,427.124 24,854.249 O.OOE+OO 1.86E+02 3.72E+02 0.0150 2.185E+15 
Am-242m 2.2324E-Q5 12,427.124 24,854.249 O.OOE+OO 2.77E-Ol 5.55E-Ol 0.0250 4.523E+14 
Am-243 3.0923E-05 12,427.124 24,854.249 O.OOE+OO 3.84E-Ol 7.69E-Ql 0.0375 3.975E+14 
C-14 1.2559E-04 12,427.124 24,854.249 O.ooE+OO 1.56E+OO 3.12E+OO 0.0575 4.271E+14 
CI-36 2.8624E-06 12,427.124 24,854.249 O.OOE+OO 3.31 E-02 6.62E-Q2 0.0850 2.550E+14 
Cm-243 2.3527E-OS 12,427.124 24,854.249 O.OOE+OO 2.92E-Ol 5.85E-Ol 0.1250 1.741E+14 
Cm-244 1.9092E-03 12,427.124 24,854.249 O.OOE+OO 2.37E+Ol 4.75E+Ol 0.2250 2.203E+14 
Co-60 8.9552E-02 12,427.124 24,854.249 O.OOE+OO 1.11E+03 2.23E+03 0.3750 9.560E+13 
Cs-l34 7.9074E-04 12,427.124 24,854.249 O.OOE+OO 9.83E+OO 1.97E+Ol 0.5750 1.598E+15 
CS-l35 1.9753E-05 12.427.124 24.854.249 O.OOE+OO 2,45E-Ol 4.91E-Ql 0.8500 2.686E+13 
Cs-137 1.7243E+OO 12,427.124 24,854.249 O.ooE+OO 2.14E+04 4.29E+04 1.2500 1.818E+14 
Eu-l54 2.4609E-Q2 12,427.124 24,854.249 O.OOE+OO 3.06E+02 6.12E+02 1.7500 7.55OE+ll 
EU-155 3.2456E-03 12,427.124 24,854.249 O.OOE+OO 4.03E+Ol 8.07E+Ol 2.2500 9.182E+08 
Fe-55 3.8605E-Q3 12,427.124 24,854.249 O.OOE+OO 4.80E+Ol 9.59E+Ol 2.7500 1.255E+08 
H-3 3.4305E-Q3 12,427.124 24,854.249 O.OOE+OO 4.26E+Ol 8.53E+Ol 3.5000 7.305E+05 
1-129 7.1287E-07 12,427.124 24,854.249 O.OOE+OO 8.86E-03 1.77E-Q2 5.ססOO 3.100E+05 
Kr-85 6.8536E-02 12,427.124 24,854.249 O.OOE+OO 8.52E+02 1.70E+03 7.ססOO 3.559E+04 
Np-237 1.2219E-05 12,427.124 24,854.249 O.OOE+OO 1.52E-Ol 3.04E-Ql 11.ססOO 4.079E+03 
Pa-231 2.0701E-09 12,427.124 24,854.249 O.OOE+OO 2.57E-OS 5.14E-OS 
Pb-210 1.3279E-12 12,427.124 24,854.249 O.ooE+OO 1.65E-oB 3.30E-08 
Pm-147 5.7517E-03 12,427.124 24,854.249 O.OOE+OO 7.15E+Ol 1.43E+02 
Pu-238 4.6828E-02 12,427.124 24,854.249 O.OOE+OO 5.82E+02 1.16E+03 
Pu-239 1.4048E-Q3 12,427.124 24,854.249 O.OOE+OO 1.75E+Ol 3,49E+Ol 
Pu-240 1.1583E-03 12,427.124 24,854.249 O.OOE+OO 1.44E+Ol 2.87E+Ol 
Pu-241 1.6431E-Ol 12,427.124 24,854.249 O.OOE+OO 2.04E+03 4.08E+03 
Pu-242 4.9910E-Q6 12,427.124 24,854.249 O.OOE+OO 6.20E-02 1.24E-Ol 
Ra-226 5.4390E-12 12,427.124 24,854.249 O.OOE+OO 6.76E-08 1.35E-Q7 
Ra-228 2.3437E-ll 12,427.124 24,854.249 O.OOE+OO 2.91E-Q7 5.82E-07
 
Ru-l06 1.1115E-Q7 12,427.124 24,854.249 O.OOE+OO l.38E-03 2.76E-Q3
 
8e-79 1.2829E-05 12,427.124 24,854.249 O.ooE+OO 1.59E-01 3.19E-Ol
 
8n-126 1.2088E-05 12,427.124 24,854.249 O.ooE+OO 1.50E-Ol 3.OOE-Ol
 
8r-90 1.5935E+OO 12,427.124 24,854.249 O.ooE+OO l.98E+04 3.96E+04
 
Tc-99 4.0319E-04 12,427.124 24,854.249 O.OOE+OO 5.01E+OO l.ooE+01
 
Th-229 2.4023E-10 12,427.124 24,854.249 O.OOE+OO 2.99E-06 5.97E-Q6
 
Th-230 9.6948E-10 12,427.124 24,854.249 O.OOE+OO 1.20E-OS 2,41E-05
 
Th-232 2.3857E-11 12,427.124 24,854.249 O.OOE+OO 2.96E-Q7 5.93E-Q7
 
TI-208 1.3982E-Q7 12,427.124 24,854.249 O.OOE+OO 1.74E-03 3.48E-Q3
 
U-232 3.7943E-Q7 12,427.124 24,854.249 O.OOE+OO 4.72E-03 9.43E-03
 Thennal Power 
~U;.c-2~33;7- ---c6~.98~1",4;oE-:;:08~ ~12""47.2~7;-;.1,,,2::o4__---c2~4;.-;,8254~2",49~_---c0",.00E~,.:.+OO;;;;-__-->8",.68~E-;-04;;;-__-;1:-:;.7,:;4~E-;-QS'3'---jJNominalHeat Bounding 
U-234 5.4059E-Q6 12,427.124 24,854.249 O.OOE+OO 6.72E-Q2 1.34E-Q1 Output Heat Output 
U-235 -2.6572E-06 12,427.124 0.000 5.45E-Q2 2.15E-Q2 5.45E-Q2 <Watts} <Wattsi 
U-236 1.3576E-Q5 12,427.124 24,854.249 O.OOE+OO 1.69E-Q1 3.37E-Q1 2.85E+02 5.70E+02 
U-238 -2.2698E-oB 12,427.124 0.000 6.24E-04 3.42E-04 6.24E-04 Total Total 
Y-90 1.5935E+OO 12,427.124 24,854.249 O.OOE+OO l.98E+04 3.96E+04 
Other Radionuclides 2.11 E+04 4.21 E+04 
m. Temolate S<!IectlolI Sontmarv. nunn. andChedcs 
Template Selection Summary
 

From SFD Used Basis for Parameter Differences:
 
Reac:tor -f-'"::.:W::.:AccN,::O,::-U,::-Z::.:IR:c:C::.:H:.:Y:.:0ccR:.:IDc::E-F"W.:..:..:ANccD::.:U::.:Z~I:::RC:;:.:cHY:.:O:.:R:::IOc::E'LThiSTemplate was used forthe following reasons: 

Fuol C1addlng:r----'I::.:NC"'O~l07.:Y;-;800~--t_--SS'-CCT- ...·. ffuel matches on all paramote.. exceptdadding (SST is consoN_I. __-1~

BO;;lME~=~f----~,:;::,.-=~",:s=x~-~:er"'----+-------C60.,..-c=t~::':lC=OO~--l 

BurnupSumma~(MWdt Basis for bumup used in estimate: 
FromSFO Estimated

Nomlnal:IJ--- -j--I --,1:':2:=:,4=2-:7.~127.:14Nominal bumup calculated from the heavy metal mass destroyed. 
Boundlng:1 24,854.249 Bounding bumup assumed 10 be twice nominal bumup. 

Checks
 

Estimated Bumup/
 
lar Given Bum Estimated EOl HMlGlven EOl HM 

Nominal: 1.35 I 1.001 
Bounding: 2.71 

1 Reactor shutdown, core removw, storage, shipping or other date confirming that irradiation ceased for fuel. 

2Total bumup for all fuel associated INith this worksheet must be diVided by BOL heavy metal mass to get specific bumup values (MWdIMT). 

I 
I 

I 
I 
I 
I 
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Fuel Radionuclide Inventory Worksheet 

I. Fueland Template Infonuatlon Estimated 
Fuel Nama: TRIGA STD 1Fuel decay start date: 2019 Canister usage: 

SNF10 ff: 250 
Fuel Units & Oeser: 95 - ELEMENT 
Heavy Metal Mass: BOl=18.53k9 ; EOl=18.01k9 
ROD Stora!l" SltG: INEEl 

Estimates as 01: 2010 
Template: TRIGA-SS (LW/U-Zrx, SST, 10 to 2M.., U) 

'Tempi... Bumup(MWd): 6.65 
Template BOl HGavy Metal Mass (MT): 0.000195 

18"xl0' 
0.86 

Template Decay Time· 5 years 
n. Estimates m b y" Gamma Sources 

CilMWd From Nominal Bounding Fuel Initiai Activity Nominal Fuel Bounding Fuel 
Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (CI) Inventorles(Ci) Inventories(Ci) 

Photon Total 
Energy Photons/sec 
Group (bounding) 

Ac-227 8.5173E-10 489.714 979.427 O_OOE+OO 4_17E-07 8.3<!~ 
Am-241 1.8331E_o3 489.714 979.427 0.OOE:"+OO-'-"'---C:8.98E-01 1.80E+OO 
-':AC-:mC-_O:247.2~mc----------:-l";.4::;:1::;'29"'E~_-;;OO;;-----48~9-':.7;:;1-i4-----;;9"'79;;-.7.427---0:00E"'+OO~---6;:-.:;;9"2E~-~04:T----1;:."'38:;;Eo"-~03;<--11--C:0"'.02

Am-243 1.4774E-07 489.714 979.427 O.OOE+OO 7.24E-05 1.45E_Q4 

~g':-',:Me::;:v",--__ ~--:-:=;:-:-.-

0.0150 1.583E+14 
"50~---;:3.~48:;;3"'EC-+-;;;-13 

0.0375 2.966E+13 
C-14 1.2871E-04 489.714 979.427 
CI-36 2.8120E-06 489.714 979.427 
-;C"m-~24-:-3:-- __:_1,-;.7",940=.E~--;;07;;---_--48~9-,:.7;:;1-i4_- __-;;9",79.427 
Cm-244 1.6962E-OO 489.714 979.427 
-"C"'0"c:-60c=--------1:.:,.2~83=9E=+OO~c-----:48~9.=71-'-4:------=97~9.427 

Cs-134 9.0541E_o2 489.714 979.427 

O.OOE+OO 6.30E-02 1.26E-01 0.0575 3.045E+13 
O.OOE+OO 1.38E-03 2.75E-03 0.0850 1.886E+13 
O.OOE+OO 8.79E-OS 1.76E_Q4 0.1250 1.370E+13 
O.OOE+OO 8.31E-04 1.86E-03 0.2250 1.600E+13 
0.00'=E"-+OO~----=6."=29==E~+O-'-'=2---71.:O:2:;:;6E=+O--'.?::3-+-70.~37=50:::....----:-8. 12O=O:E-'-+1:::-2 

O.OOE+OO 4.43E+01 8.87E+01 0.5750 1.080£+14 

7	

Cs-135 3.2195E_o5 489.714 979.427 O.OOE+OO 1.58E-02 3.15E-02 0.8500 4.633E+12
 
Cs-137 2.7564E+OO 489.714 979.427 O.OOE+OO 1.35E+03 2.70E+03 1.2500 9.409E+13
 
Eu-154 1.5368E-02 489.714 979.427 O.OOE+OO 7.53E+OO 1.51E+Ol 1.7500 6.273E+10 

Fe-55 
Eu-155 

71-"-12"9,=-~ 

H-3 
7.7158E_ol 
2.9293E_o2 

~__-,:-7,",3684=,,E~-~07,_ 

1.1111E_o2 
489.714 
489.714 

48~9,,.7;:;1-:-4 

489.714 
979.427 
979.427 

_=9=79:::.-:-42~~7:o-

979.427 
O.OOE+OO 
O.OOE+OO 

O.OOE+OO 
O.OOE+OO 

3.78E+02 
1.43E+01 

3.61 E-04 
5.44E+OO 

7.56E+02 
2.87E+01 

7.22E-04 
1.09E+01 

2.7500 
2.2500 

 OOסס.5

3.5000 
8.022E+08 
1.011E+l1 

5.247E+02 
9.339E+07 

Kr-85 2.5283E_o1 489.714 979.427 O.OOE+OO 1.24E+02 2.47E+02 7.ססOO 5.941E+Ol 
Np-237 1.2427E-06 489.714 979.427 O.OOE+OO 6.09E_Q4 1.22E_o3 11.ססOO 6.769E+00 
Pa-231 

Pu-238 
Pm-147 
Pb-210 

3.8511E-09 

1.0383E_o3 
2.1023E+OO 
7.3880E-15 

489.714 

489.714 
489.714 
489.714 

979.427 

979.427 
979.427 
979.427 

O.OOE+OO 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

1.89E-06 

5.OBE-Ol 
1.03E+03 
3.62E-12 

3.77E-06 

1.02E+OO 
2.OOE+03 
7.24E-12 

Pu-239 5.5293E-03 489.714 979.427 O.OOE+OO 2.71 E+OO 5.42E+OO 
Pu-240 
Pu-241 
Pu-242 

-:-R",a:..;-22~6 

2.1278E_o3 
1.0195E_ol 
2.3128E_o7 
'i-5',=27:::82~E,-:-1;-;4c--

489.714 
489.714 
489.714 
48~9'C:.7ci-14-;-

979.427 
979.427 
979.427 

--:i9c;7",9'7:427 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

l.04E+OO 
4.99E+Ol 
1.13E_Q4 
2.58E-ll 

2.OBE+OO 
9.99E+Ol 
2.27E_Q4 
5.17E-ll 

Ra-228 1.9338E-l0 489.714 979.427 O.OOE+OO 9.47E-06 1.89E-07 
Ru-lOO 9.1684E-Q2 489.714 979.427 0.00~E~+oo'7.::----'4;:':.4"'9~E'-:+O-=1:------'8:C-".98~Eo-+O~1-11 

5r-90 
Tc-99 

Se-79 
5n-126 

2.6045E+OO 
4.4241E_Q4 

1.3018E-Q5 
1.2167E-OS 

489.714 
489.714 

489.714 
489.714 

979.427 
979.427 

979.427 
979.427 

O.OOE+OO 
O.OOE+OO 

O.OOE+OO 
O.OOE+OO 

1.28E+03 
2.17E_ol 

6.38E-03 
5.96E-03 

2.55E+03 
4.33E_ol 

1.28E_o2 
1.19E-Q2 

Th-229 1.3713E-l0 489.714 979.427 O.OOE+OO 6.72E-OB 1.34E_o7 
Th-230 l.8090E-ll 489.714 979.427 O.OOE+OO 8.86E_o9 1.77E-oB 
Th-232 2.5278E-l0 489.714 979.427 O.OOE+OO 1.24E_o7 2.48E_o7
 
T~2OB 1.6947E-oB 489.714 979.427 O.OOE+OO 8.30E-06 1.66E-Q5
 
U·232 4.8737E-oB 489.714 979.427 O.OOE+OO 2.39E-OS 4.nE-OS Thermal Power
 

-;:U7'-~233~ ---.;-1:;.2:;;2",03~E~-Q~7_-_---,48~9~.7;;1,,4_--_~9",7;;:9."'4,,27;;-	 Heat0;;:.~00;;;E~+OO~:_--""5::o.98:~E:_;-o~5'---___;1:;.20~E_;-Q4~-_fINominal Bounding

U-234 1.5925E-07 489.714 979.427 O.OOE+OO 7.80E_o5 l.56E_Q4 OUlput HeatOulput
 
U-235 -2.6194E-06 489.714 0.000 8.01E-03 6.72E_o3 8.01E_o3 (Wattsl (Wattsi
 

• U-23&	 1.2693E-OS 489.714 979.427 O.OOE+OO 6.22E_o3 1.24E-02 2.85E+01 5.70E+01 
U-238 -3.8331 E_o8 489.714 0.000 4.98E-03 4.96E-03 4.98E-03 Total Total 
V-90 2.6060E+OO 489.714 979.427 O.OOE+OO 1.28E+03 2.55E+03 
Other Radlonuclides 1.77E+03 3.53E+03
 

m. Temulate Sdecbon· Sumn!llo-.1kImu andClteeb
 
Template Selection Summary
 

Basis for Parameter Differences:
From SFO Used 
Reactor Moderator: lW AND U ZIRC HYDRIDE LW AND UZIRC HYDRIDE 

Fuel Cladeli,g: --SS--T~(304:':-::)==+==--'-::SSC::;T===1 

BO;O~~:=~~I------'-U-=-=;:;:-=-X'-------t----O:10:C~C-O-=2O:::----1 

2Total bumup for all fuel associated Ytlith this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdIMT). 

Reactor shutdown, core rernoval, storage. shlppmg or other date confmnlOg that Irradiation ceased for fuel. 

Bumup Summary (MWd) Basis for bumup used in estimate: 
From SFD I Estimated 

Nominal:1 90.2721 489.714 Norrinal bumup caloJlated from the heavy metaf mass destroyed. 
Bounding:1 I 979.427 Bounding bumup assumed 10 be twice nominal bumup. 

Checks 
Estimated Bumupl 

BumuD MultiD11er Given BumuD Estimated EOl HMlGlven EOl HM 
Nominal: 0.78 5.42 I 1.001 

Bounding: 1.55 , 

I 
I 

I
I
I
I 
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I
I
I
I
 
I
 
I
 
I
 
I
 

DOEl5NF/REP_o78 December 2003 
Revision 1 PageC-456 I
 

I
 



I 
I Fuel Radionuclide Inventory Worksheet 

;I. Fuel and TetJlIlIat~ Wonnation Estimated 
Fuel Name: TRIGA STD l Fuei decay start date: 2035 Canister usage: 

SNFID#: 268 Estimates as of: 2010 18"x10' 
Fuel Units & Oeser: 137 - ELEMENT Template: TRIGA-SS (LWIU-ZI1<, SST, 10 to 20%, U) 1,23 
_vy Metal Mas.: BOl=26.72kg : EOl=23.48kg 'Template Bumup(MWd): 6.65 
ROD Storage Site: INEEL Template BOl _vy Metal Mas. (MT): 0.000195 

Template Decay Time· 5 years 
n. Estimates m x" x. b y" y.
 Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (boUnding) 
Ac-227 8,5173E-l0 3,086.436 6,172.873 O,ODE+OO 2.63E-OO 5.26E-OO A.g. MeV 
Am-241 1.8331E-03 3,086.436 6,172,873 O.ODE+OO 5.86E+OO 1,13E+Ol 0.0150 9.977E+14 
Am-242m 1.4129E-06 3,086.436 6,172.873 O.ODE+OO 4.36E-03 8,72E-03 0.0250 2.195E+14 
Am-243 1.4774E-07 3,086.436 6,172.873 O,ODE+OO 4.56E-04 9.12E-Q4 0.0375 1.870E+14 
C-14 1,2871E-04 3,086.436 6,172.873 O.ODE+OO 3.97E-Ol 7.94E-Ol 0.0575 1.919E+14 
CI-36 2.8120E-06 3,086.436 6,172.873 O.ODE+OO 8.68E-03 1.74E-02 0.0850 1.189E+14 
Cm-243 1.7940E-07 3,086.436 6,172.873 O.ODE+OO 5.54E-04 1.11E-03 0,1250 8.633E+13 
Cm-244 1.6962E-06 3,086,436 6,172.873 O.ODE+OO 5.24E-03 l.OSE-02 0.2250 '.OO8E+14 
Co.w 1.2839E+OO 3,086.436 6,172.873 O.ODE+OO 3,96E+03 7.93E+03 0.3750 5.118E+13 
Cs-l34 9.0541E-02 3,086.436 6,172.873 O,ODE+OO 2.79E+02 5.59E+02 0.5750 6.804E+14 
Cs-l35 3.2195E-Q5 3,086.436 6,172,873 O.ODE+OO 9,94E-Q2 1.99E-Ol 0.8500 2.920E+13 
Cs-137 2.7564E+OO 3,086.436 6,172.873 O.ODE+OO 8.51E+03 1.70E+04 1.2500 5.930E+14 
Eu-l54 1.5368E-02 3,086.436 6,172.873 O.ODE+OO 4,74E+Ol 9.49E+Ol 1.7500 3.953E+11 
Eu-155 2,9293E-02 3,086.436 6,172.873 O.ODE+OD 9.04E+Ol 1.81E+02 2.2500 6.372E+ll 
Fe-55 7.7158E-Q1 3,086.436 6,172,873 O.ODE+OO 2.38E+03 4.76E+03 2.7500 5.056E+09 
H-3 1.1111E-02 3,086.436 6,172.873 O.ODE+OO 3,43E+Ol 6.86E+Ol 3.5000 5.886E+08 
1-129 7,3664E-07 3,086.436 6,172,873 O.ODE+OO 2.27E-03 4.55E-Q3 5.ססOO 3.251E+03 
Kr-85 2.5263E-Ol 3,086.436 6,172.873 O.ODE+OO 7.80E+02 1.56E+03 7.ססOO 3.680E+02 
Np-237 1.2427E-OO 3,086.436 6,172.873 O.ODE+OO 3.84E-03 7.67E-Q3 11.ססOO 4.192E+01 
Pa-231 3,8511E-09 3,086.436 6,172.873 O.ODE+OO 1.19E-Q5 2.38E-Q5 
Pb-210 7.3880E-15 3,086.436 6,172.873 O.ODE+OO 2.28E-l1 4.56E-ll 
Pm-147 2.1023E+OO 3,086.436 6,172.873 O.ODE+OO 6.49E+03 1.30E+04 
Pu-238 l.0383E-03 3,086.436 6,172.873 O.ODE+OO 3.20E+OO 6,41E+OO 
Pu-239 5.5293E-Q3 3,086.436 6,172.873 O.ODE+OO 1.71E+Ol 3.41E+Ol 
Pu-240 2.1278E-Q3 3,086.436 6,172.873 O.ODE+OO 657E+OO 1.31E+Ol 
Pu-241 1.0195E-Ql 3,086,436 6,172.873 O,ODE+OO 3.15E+02 6.29E+02 
Pu-242 2,3128E-07 3,086,436 6,172,873 O.ODE+OO 7.14E-Q4 1.43E-Q3 
Ra-226 5.2782E-14 3,086.436 6,172.873 O.ODE+OO l.63E-lO 3,26E-10 
Ra-228 1.9338E-l0 3,086.436 6,172.873 O.ODE+OO 5.97E-07 1.19E-06 
Ru-lOO 9.1694E-02 3,086,436 6,172.873 O.ODE+OO 2.83E+02 5.66E+02 
8e-79 1.3018E-Q5 3,086.436 6,172.873 O.ODE+OO 4.02E-02 8,04E-02 
5n-126 1.2167E-05 3,086.436 6,172.873 O,ODE+OO 3.76E-Q2 7.51E-Q2 
5r-90 2.6045E+OO 3,086.436 6,172.873 O.ODE+OO 8.04E+03 1.61E+04 
Tc-99 4.4241E-Q4 3,086.436 6,172.873 O.ODE+OO 1.37E+OO 2.73E+OO 
Th-229 1.3713E-l0 3,086.436 6,172.873 O.ODE+OO 4.23E-07 8.46E-Q7 
Th-230 l.8090E-ll 3,086.436 6,172.873 O.ODE+OO 5.58E-08 1.12E-Q7 
Th-232 2_5278E-l0 3,086.436 6,172.873 O.ODE+OO 7.80E-Q7 1.56E-06 
11-208 1.6947E-Q8 3,086.436 6,172.873 O.ODE+OO 5.23E-OS l.OSE-04 
U-232 4.8737E-08 3,086.436 6,172.873 O.ODE+OO 1.50E-Q4 3.01E-Q4 Thermal Power 
U-233 1.2203E-Q7 3,086.436 6,172.873 O.ODE+OO 3,77E-Q4 7.53E-04 Nominal Heat Bounding 
U-234 1.5925E-07 3,086.436 6,172.873 O.ODE+OO 4.92E-04 9.83E-Q4 Output Heat Output 
U-235 -2.6194E-06 3,086.436 0.000 1.14E-02 3.35E-03 1.14E-Q2 /Watts\ /Watts) 
U-236 1,2693E-Q5 3,086,436 6,172,873 O.ODE+OO 3.92E-Q2 7.84E-Q2 1.80E+02 3.59E+02 
U-238 -3.8331 E-Q8 3,086.436 0.000 7.20E-03 7.09E-Q3 7,20E-Q3 Total Total 
Y-90 2.6060E+OO 3,086.436 6,172.873 O.ODE+OO 8.04E+03 1.61E+04 
Other Radionuclides 1.11E+04 2.23E+04 
:IIL Temolate Seleetioo Suntnlll......1lult!u and -CJteeks --

Template selection Summary 
FromSFD Used Basis for Parameter Differences: 

Reactor Moderator: LW AND U ZIRe HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding: SST (304) SST
 
BOl HM Constituents:
 U-ZrHX U 

BOL Enrichment %: 19.8 101020 

Bumup Summary (MWd) Basis for bumup used in estimate: 
From SFD Estimated 

Nominal:1 I 3,086.436 Nominal bumup calculated from the heavy metal mass destroyed. 
Boundlng:1 I 6,172.873 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
BumuD Multi"'ler Given Bumup Estimated EOl HMlGlven EOl HM 

Nomlnal:1 3.39 I 1.001 
Bounding: 6.78 ,

Reactor shutdown. core removal, storage, shipping or other date conflnnlOg that In"diatlon ceased for fuel. 

2Total bumup for all fuel associated with this 'NOr1<sheet must be divided by BOL heavy metal mass to get specific bumup values (MWd'MT). 
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Fuel Radionuclide Inventory Worksheet 

L Fuel and Template Wonnation Estimated 
Fuel Namo: TRIGA STD 'Fuel decay start date: 2035 Canister usage: 

SNF 10 #: 2Ei2 Estimates as of: 2010 18"x10' 
Fuel Units & Oeser: 128 - ELEMENT Template: TRIGA·SS (LW/U·Zrx. SST. 10 to 20'''' U) 1.15 
Heavy Metal Mass: BOl=24.96kg ; EOl=22.18kg ~emplate 8umup(MWd): 6.65 
ROD Storage Sit>: INEEL Template BOl Heavy Metal Ma•• (MT): 0.000195 

Template Decay Time· 5 years 

II. Estimates m Xo x. b Yo Y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec
 
Radionuclide Template Fuel Burnup (MWd)' Bumup (MWd)' (ei) Inventories(Ci) Inventories(Ci)
 Group (bounding) 
",A",C.-=2~27~ ...:8e:.5'C1",7",3=E-~1-"0 ____,2~,6~5",,-,,.5,-,'~7 _'5'''.30":-"3~.0':34-"- __ 0.OOE::_Kl-"0"-__.::-2.26E-06 4.52E-06 Avg. MeV 
-';AC:.m"-."'2-i:4''=-----------ol';.833~;;;lE=_-'''0;:_3----'''2s:,6:=5:i''.:=5~17::_ _____:5",30~3~.034 O.OOE+OO 4.86E+OO 9.72E+OO 0.0150 8.571E+14 
Am-242m 1.4129E-06 2,651.517 5.303.0:i4---MOc:E,,+OO-':';:- -"3.":7-"5=E.--:03:::--- 7='.';;49~E=_-_"0_"3-_U ___'0'-'.02==50::_---:-'':.886~7.E:-:+_'_'_'4 

';AoC-m"'-';-243-=- ._-;-1,o.4"'77,,4;;E=_--"077----____;;2,s:6:=5':i'."'5~'7::_ _____:5:-:,3;;-;0,,3c;.0~;;C34 O.OOE+OO 3.92E-04 7.83E-04 0.0375 1.606E+14 
C-14 1.2871 E-04 2,651.517 5,303.034 0.OOE,,+OO-':';:- ,,3.,4,""=E---:0"'1 6:.c.C;83~E=_-Q-""'1- __+-"'Occ.Oc:5-;-75::_-----o'':.64-::9=:E:-:+_'_'_'4 
CI-36 2.8120E-06 2,651.517 5,303.034 O.oOE+OO 7.46E_Q3 1.49E-02 0.0850 1.021E+14 
-;C"m"--"'2-;-437------------o''':.7-''940~E=_-,,07::----____;;2,s;6:=5':i'.:=5''''7::_--___:5:-:,30~3~.034: O.OOE+OO 4.76E-04 9.51 E-04 0.1250 7.416E+13 
Cm-244 1.6962E-06 2,651.517 5,303.034 O.OOE+OO 4.50E-03 9.00E-03 0.2250 8.664E+13 

-;g"~'c:~;;340;-----------;-~·';;.~:;,~~;"~~~-"2;:---------;;~:S;~:=5~:i'::;,~1"";::---___:~:-:::~~c;:~,,~;;-;-- ~:~r:: ;::~~; ~:~~~; ~:~;: :::~:~~ 
Cs-l35 3.2195E-Q5 2,651.517 5,303.034 O.OOE+OO 8.54E-02 1.71E_Ql 0.8500 2.508E+13 
Cs-137 2.7564E+OO 2,651.517 5,303.034 O.OOE+OO 7.31E_Kl3 1.46E+04 1.2500 5.094E+14 
Eu-l54 1.5368E-02 2,651.517 5,303.034 O.OOE+OO 4.07E_Kll 8.15E_Kll 1.7500 3.396E+ll 
-;E~U"'-1~5"'5----------:;2"'.9c:29~32E=_-"027_----2~,S;6:=51,,.:=51'"7:___--___:5"',30~3~.034: 0.OOE:-:-+OO~--~7;;'.,77:.:'"E=_-Kl~1;---------'".5;;:52E~-KlC;;;;2--il--"'2c:.2;o500=-----o5 c·4",7.-4"E,,+-=" 
Fe-55 7.7158E_Ql 2,651.517 5,303.034 O.oOE+OO 2.05E_Kl3 4.09E+03 2.7500 4.344E+09 

7H'-::-3= ~1'='."'11"'1"'1c:::E"'-0:=2,------------'2?,65~1c;.5""_=7---"'5'",303~,;.0:34: O.OOE+OO 2.95E_Kll 5.89E_Kll 3.5000 5.057E+08 
-c1-.:-''''2g:o--- --=7.~3684==:E=_--''07':-------2''',S;65'C'".,,5''''7::_--___:5''',30==-:3~.034 O.OOE+OO 1.95E-03 3.91E_Q3 5.ססOO 2.794E+03 
.Ki:r-:.::85""';------ ---';-2."'5~263~E=--~01:___----2;;',S;65~';-'.-;-5''''7;---___:5",,30~3c;.034,-;;C' O.OOE+OO 6.70E_Kl2 1.34E_Kl3 ,7,'ססOO.ססoo 3.163E+02 
-;oN"'p-'-'2:o3~7----- --=''''.2''''42:::7'''E=_-06-':';:--_~-2''',S;6~5';-'.:=5''''7:___- _ ___:5"',3:o0c;3~.034 O.OOE+OO 3.30E_Q3 6.59E-Q3 3.603E+01 
-=P"'a--"-2"'3~1-----_-----'3~."'65~1~1=E-'-Q"'9-------'2~,6~5~1-".5""~7- __---'5"',30~3~.0.~34 0.OO~E='+OO"""---1~.0"'2=oE=_-Q:::5':---------:2.04E-05 
Pb-21 0 7.3860E-15 2,651.517 5,303.034---0-.00E+oo 1.96E-l1 3.92E-11 

--Pm-147 2.1023E+OO 2,651.517 5,303.034 O.OOE+OO 5.57E_Kl3 1.11E+04 
Pu-238 1.0383E_Q3 2,651.517 5,303.034 O.OOE+OO 2.75E+OO 5.51E+OO 
Pu-239 5.5293E_Q3 2,651.517 5,303.034 O.OOE+OO 1.47E_Kll 2.93E_Kll 

rPi=u--;-2c;40-;--- ~2"'.;c12;;7;;:8~E--;-Q~3---_____c2"',6;;;50:;1--;.50:;'_=7 "'5:_';,30~3,.034~,~ O.OOE+OO 5.64E+OO 1.13E_Kll 
-=P,=U--:-2"'4-3::' ''='.0;:_1,,95~E'''-O'''1---_____c2?,6~5'''1c;.5''''_=7- __"'5"',30==-3.034 O.OOE+OO 2.70E_Kl2 5.41 E+02 
Pu-242 2.3128E_Q7 2,651.517 5,303.034 O.OOE+OO 6.13E-04 1.23E-03 
Ra-226 5.2782E-14 2,651.517 5,303.034 O.OOE+OO 1.40E-l0 2.80E-l0 
Ra-228 1.9338E-10 2,651.517 5,303.034 O.OOE+OO 5.13E_Q7 1.03E-06 
rR::cu-:;-1"'06~ __c9"'.;c1664~~E-Q'_""2---_____c2?,65;;;:_::1--;.5'"'_=7-----;5:_';,303~,.~034 O.OOE+OO 2.43E_Kl2 4.86E_Kl2 
Se-79 1.3018E_Q5 2,651.517 5,303.034 O.OOE+OO 3.45E_Q2 6.90E_Q2 
Sn-126 1.2167E-Q5 2,651.517 5,303.034 O.OOE+OO 3.23E-02 6.45E-{)2 
Sr-90 2.6045E+OO 2,651.517 5,303.034 O.OOE+OO 6.91E+03 1.38E+04 
Tc-99 4.4241E-04 2,651.517 5,303.034 O.OOE+OO 1.17E+OO 2.35E+OO 
Th-229 1.3713E-10 2,651.517 5,303.034 O.OOE+OO 3.64E_Q7 7.27E_Q7 
Th-230 1.8090E-11 2,651.517 5,303.034 O.OOE+OO 4.80E-06 9.59E-Q8 
Th-232 2.5278E-10 2,651.517 5,303.034 O.OOE+OO 6.70E_Q7 1.34E-06 
Tl-208 1.6947E-08 2,651.517 5,303.034 O.OOE+OO 4.49E-Q5 8.99E_Q5 
U-232 4.8737E-Q8 2,651.517 5.303.034 O.OOE+OO 1.29E-04 2.58E-04 Thermal Power 

-;U;---,,233;;7- ---o'~.2;;;2;;:03~E;:-Q:;;7~_-----;o2,S6:;'50'1.~5::,'7:,---___:5~,30~3;::.034~:___-:___0~.OO~E~+OO~--_-';3:=;.2;;4~E:-:-04S_--_~6.:.:.4~7i::E"'-04~·-iI Nominal Heat Bounding
U-234 1.5925E_Q7 2.651.517 5,303.034 O.OOE+OO 4.22E-04 8.44E-04 Output Heat Output 

.U,;-2"'35,;;- ------::-2co.6"'1"'94"'E;..,-06~---2?,6;;;5"=1--;.57.'7;--------__;c_~0~.000", 1.08E_Q2 3.64E_Q3 1.08E_Q2 /Watts) /Wattsi
U-236 1.2693E-Q5 2,651.517 5,303.034 O.OOE+OO 3.37E_Q2 6.73E_Q2 1.S4E+02 3.09E+02 
U-238 -3.8331E-Q8 2,651.517 0.000 6.71E-Q3 6.61E_Q3 6.71E-Q3 Total Total 
Y-90 2.6060E+OO 2,651.517 5,303.034 O.OOE+OO 6.91E_Kl3 1.38E+04 
Other Radionuclides 9.56E+03 1.91 E+04 

Template Selection Summary 
From SFD Uaed Basis for Parameter Differences: 

Reactor Moderator: LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

BOl tm":'~~=~: -------'SS"'u-:"TZ~~~304:;OX'L)--t-----'SS"'U:;'T_--1 
BOL Enrichment 0/0: 20 10 to 20 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD I Estimated 

NomInal:1 I 2.651.517 Nominal bumup calculated from the heavy metal mass destroyed. 
Boundlng:1 I 5,303.034 Bounding bumup assumed 10 be twice nominal bumup. 

Checks 
Estimated Bumupl 

Bumup Multiplier Given Bumup Esttmated EOl HMiGiven EOl HM 
Nominal: 3.12 I 1.001 

Bounding: 6.23 ,
Reactor shutdown. core removal. storage. shlppmg or other dale confirming thai Irradiation ceased for fuel. 

2rotal bumup for all fuel associated with this wofiGhe&1 must be divided by BOl heavy metal mass to get specific bumup values (MWdIMT). 
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I Fuel Radionuclide Inventory Worksheet 

I. FueI.nd TempllIte Wormation Estimated 
Fuel Name: TRIGA STD 'Fuel decay start date: 2035 Canister usage: 

SNFID#: 238 Estimates as of: 2010 18"x10' 
Fuel Units & Oeser: 71 - ELEMENT Template: TAIGA-AI (LW/U-Zrx, Alum., 10 to ~o, U) I 0.64 I 
Heavy Metal Mass: BOl.=13.38k9 ; EOL=9.32k9 'Template Bumup(MWd): 6.65 
ROD Storage Site: INEEL Template BOL Heavy Metal Mas. (MT): 0.00018
 

Template Decay Time: 5 years
 

ILEstimat.. m x" x. b y" y. Gamma Sources 
Photon Total 

CilMWd From Nominal BOUnding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) tnventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 8.0632E-l0 3,869.714 7,739.428 O.ooE+OO 3.12E-06 6.24E-06 AV9. MeV 
Am-241 2.2586E-Q3 3,869.714 7,739.428 O.ooE+OO 8.74E+OO 1.75E+Ol 0.0150 1.310E+15 
Am-242m 1.9925E-Q6 3,869.714 7,739.428 O.ooE+OO 7.71E-03 1.54E-02 0.0250 2.843E+14 
Am-243 2.3323E-07 3,869.714 7,739.428 O.ooE+OO 9.03E-Q4 1.81E-03 0.0375 3.541E+14 
C-14 4.3308E-05 3,869.714 7,739.428 O.ooE+OO l.68E-Ol 3.35E-Ol 0.0575 2.715E+14 
CI-36 4.3023E-08 3,869.714 7,739.428 O.ooE+OO 1.66E-04 3.33E-Q4 0.0850 1.900E+14 
Cm-243 2.7429E-Q7 3,869.714 7,739.428 O.ooE+OO l.06E-03 2.12E-03 0.1250 2.842E+14 
Cm-244 3.1504E-06 3,869.714 7,739.428 O.ooE+OO 1.22E-02 2.44E-Q2 0.2250 1.586E+14 
Co-50 3.1008E-Q2 3,869.714 7,739.428 O.ooE+OO 1.20E+02 2.40E+02 0.3750 7.060E+13 
Cs-l34 1.0367E-Ol 3,869.714 7,739.428 O.ooE+OO 4.01E+02 8.02E+02 0.5750 8.952E+14 
CS-135 3.1549E-OS 3,869.714 7,739.428 O.ooE+OO 1.22E-Q1 2.44E-Ol 0.8500 2.203E+14 
Cs-137 2.7564E+OO 3,869.714 7,739.428 O.ooE+OO 1.07E+04 2.13E+04 1.2500 2.284E+14 
EU-l54 1.3490E+OO 3,869.714 7,739.428 O.ooE+OO 5.22E+03 1.04E+04 1.7500 6.537E+12 
Eu-155 4.3680E-Ql 3,869.714 7,739.428 O.OOE+OO 1.70E+03 3.40E+03 2.2500 7.947E+11 
Fe-55 8.6782E-03 3,869.714 7,739.428 O.ooE+OO 3.36E+Ol 6.72E+Ol 2.7500 6.454E+09 
H-3 1.0605E-02 3,869.714 7,739.428 O.ooE+OO 4.18E+Ol 8.36E+Ol 3.5000 7.546E+08 
1-129 7.3805E-Q7 3,869.714 7,739.428 O.ooE+OO 2.86E-03 5.71E-Q3 5.ססOO 4.423E+03 
Kr-SS 2.5218E-Ol 3,869.714 7,739.428 O.OOE+OO 9.76E+02 l.95E+03 7.ססOO 5.oo5E+02 
Np-237 1.4463E-Q6 3,869.714 7,739.428 O.ooE+OO 5.5OE-03 1.12E-02 11.ססOO 5.7ooE+Ol 
Pa-231 3.5970E-09 3,869.714 7,739.428 O.OOE+OO 1.39E-05 2.78E-05 
Pb-21 0 8.2511E-15 3,869.714 7,739.428 O.ooE+OO 3.19E-ll 6.39E-ll 
Pm-147 2.0767E+OO 3,869.714 7,739.428 O.ooE+OO 8.04E+03 1.61E+04 
Pu-238 1.3514E-03 3,869.714 7,739.428 O.ooE+OO 5.23E+OO 1.OSE+Ol 
Pu-239 5.6947E-Q3 3,869.714 7,739.428 O.ooE+OO 2.20E+01 4.41E+Ol 
Pu-240 2.2647E-Q3 3,869.714 7,739.428 O.OOE+OO 8.76E+OO 1.75E+Ol 
Pu-241 1.2574E-Ol 3,869.714 7,739.428 O.ooE+OO 4.87E+02 9.73E+02 
Pu-242 3.0602E-Q7 3,869.714 7,739.428 O.ooE+OO 1.18E-03 2.37E-03 
Ra-226 5.7353E-14 3,869.714 7,739.428 O.ooE+OO 2.22E-l0 4.44E-l0 
Ra-228 1.8150E-l0 3,869.714 7,739.428 O.ooE+OO 7.02E-Q7 1.40E-Q6 
RU-l06 9.3744E-Q2 3,869.714 7,739.428 O.ooE+OO 3.63E+02 7.26E+02 
8e-79 1.2938E-OS 3,869.714 7,739.428 O.ooE+OO 5.D1E-02 l.ooE-Ql 
8n-126 1.2239E-OS 3,869.714 7,739.428 O.OOE+OO 4.74E-Q2 9.47E-02 
8r-90 2.6000E+OO 3,869.714 7,739.428 O.ooE+OO 1.01E+04 2.01E+04 
Tc-99 4.4120E-Q4 3,869.714 7,739.428 O.ooE+OO 1.71E+OO 3.41E+OO 
Th-229 1.4749E-l0 3,869.714 7,739.428 O.OOE+OO 5.71E-Q7 1.14E-Q6 
Th-230 1.9549E-ll 3,869.714 7,739.428 O.ooE+OO 7.56E-Q8 1.51E-Q7 
Th-232 2.3744E-10 3,869.714 7,739.428 O.ooE+OO 9.19E-Q7 l.84E-Q6
n-208 1.9459E-08 3,869.714 7,739.428 O.ooE+OO 7.53E-OS 1.51E-04 
U-232 5.5015E-Q8 3,869.714 7,739.428 O.ooE+OO 2. 17E-Q4 4.34E-Q4 Thermal Power 
U-233 1.3132E-Q7 3,869.714 7,739.428 O.ooE+OO 5.08E-Q4 1.02E-03 Nominal Heat Bounding 
U-234 1.7323E-Q7 3,869.714 7,739.428 O.ooE+OO 6.70E-04 1.34E-Q3 Output Heat Output 
U-235 -2.6159E-06 3,869.714 0.000 5.B7E-03 O.ooE+OO 5.67E-Q3 /Watts) /Wattsi 
U-236 1.2717E-OS 3,869.714 7,739.428 O.ooE+OO 4.92E-02 9.84E-Q2 1.94E+02 3.89E+02 
U-238 -3.8857E-08 3,869.714 0.000 3.61E-Q3 3.46E-Q3 3.61E-Q3 Total Total 
Y-90 2.5015E+OO 3,869.714 7,739.428 O.ooE+OO 1.01E+04 2.01E+04 
Other Radionuclides 1.47E+04 2.94E+04 

m. TetlJIlIl!te·~~rv.8 •lind (;/Ie¢l;s 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: lW AND UZIRC HYDRIDE LW AND UZIRC HYDRIDE 

Fuel Cladding: ALUM (1100) ALUM 
BOL HM Constituents: U-ZrHX U 

SOL enrichment '0/.:: 19.62614987 10t02O 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nominal:1 494.298 3,869.714 Nominal bumup calculated from the heavy metal mass destroyed. 
Bounding:1 7.739.428 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
BumuD MulliDUer Given BumuD EstImated EOL HMlGlven EOL HM 

Nominal: 7.83 7.83 I 1.231 
Bounding: 15.66 , 

Reactor shutdown. core removal, storage. shipping or other da1e confirming that IIradiatlon ceased for fuel.
 

"otal bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd'MT).
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Fuel Radionuclide Inventory Worksheet 
1. Fuel and Template InfQnuatron Estimated 

Fuel Nama: TFliGA STD t Fuei cIocay start date: 2035 Canister usage: 
SNF ID il: 261 Estimates as of: 2010 18"xl0' 

Fuel Units & Oeser: 92 - ELEMENT Template: TRIGA-SS (lWIU-Zrx. SST, 10 to 20%. U) 0.83 
Heavy Metal Ma",,: BOl=17.94kg ; EOl=16.10kg "Template Bumup(MWd): 6.65
 

ROD Storage Silo: INEEl Template BOl Heavy Metal M.... (MT): 0.000195
 
Template Decay Time" 5 years
 

n. Esl:intate$ m x" x. b Yo Y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Burnup (MWd)' Bumup(MWclj' (Ci) Invenlories(Ci) Invenlories(Ci) Group (bounding) 

Ac-227 8.5173E-l0 1,756.477 3,512,955 O.OOE+OO 1.50E-06 2.99E-06 Avg.MeV 
Am-241 1.8331E-Q3 1,756.477 3.512.955 O.OOE+OO 3.22E+OO 6.44E+OO 0.0150 5.678E+14 
Am-242m 1.4129E-06 1,756.477 3,512.955 O.OOE+OO 2.48E-03 4.96E-Q3 0.0250 1.249E+14 
Am-243 1.4774E-07 1,756.477 3,512.955 O.OOE+OO 2.60E-Q4 5.19E-04 0.0375 1.064E+14 
C-14 1.2871E-Q4 1,756.477 3,512.955 O.OOE+OO 2.26E-Ql 4.52E-Ql 0.0575 1.092E+14 
CI-36 2.8120E-Q6 1,756.477 3,512.955 O.OOE+OO 4.94E-03 9.88E-03 0.0850 6.765E+13 
Cm-243 1.7940E-07 1,756.477 3,512.955 O.OOE+OO 3.15E-04 6.30E-Q4 0.1250 4.913E+13 
Cm-244 1.6962E-Q6 1,756.477 3,512.955 O.OOE+OO 2.98E-03 5.96E-03 0.2250 5.739E+13 
Co-6O 1.2839E+OO 1,756.477 3,512.955 O.OOE+OO 2.26E+03 4.51E+03 0.3750 2.912E+13 
Cs-l34 9.0541E-Q2 1,756.477 3.512.955 O.OOE+OO 1.59E+02 3.18E+02 0.5750 3.872E+14 
Cs-l35 3.2195E-05 1,756.477 3,512.955 O.OOE+OO 5.66E-Q2 1.13E-Ql 0.8500 1.662E+13 
Cs-137 2.7564E+OO 1,756.477 3,512.955 O.OOE+OO 4.84E+03 9.88E+03 1.2500 3.375E+14 
Eu-l54 1.5368E-Q2 1,756.477 3,512.955 O.OOE+OO 2.70E+Ol 5.40E+Ol 1.7500 2.250E+11 
Eu-155 2.9293E-02 1,756.477 3,512.955 O.OOE+OO 5.15E+Ol 1.03E+02 2.2500 3.626E+11 
Fe-55 7.7158E-Ql 1,756.477 3,512.955 O.OOE+OO l,:l6E+03 2.71E+03 2.7500 2.snE+09 
H-3 1.1111E-Q2 1,756.477 3,512.955 O.OOE+OO 1.95E+Ol 3.90E+Ol 3.5000 3.350E+08 
1-129 7.3684E-Q7 1,756.477 3,512.955 O.OOE+OO 1.29E-03 2.59E-Q3 5.ססOO 1.852E+03 
Kr-85 2.5263E-Ql 1.756.477 3.512.955 O.OOE+OO 4.44E+02 8.87E+02 7.ססOO 2.096E+02 
Np-237 1.2427E-Q6 1,756.477 3,512.955 O.OOE+OO 2.18E-Q3 4.37E-03 11.ססOO 2.388E+01 
Pa-231 3.8511E-09 1,756.477 3,512.955 O.OOE+OO 6.76E-Q6 1.35E-Q5 
Pb-21 0 7.3880E-15 1.756.477 3,512.955 O.OOE+OO 1.30E-ll 2.60E-ll 
Pm-147 2.1023E+OO 1,756.477 3,512.955 O.OOE+OO 3.69E+03 7.39E+03 
Pu-238 1.0383E-03 1,756.477 3,512.955 O.OOE+OO 1.82E+OO 3.65E+OO 
Pu-239 5.5293E-Q3 1,756.477 3,512.955 O.OOE+OO 9.71E+OO 1.94E+Ol 
Pu-240 2.1278E-Q3 1.756.477 3,512.955 O.ooE+OO 3.74E+OO 7.47E+OO 
Pu-241 1.0195E-Ql 1,756.477 3,512.955 O.ooE+OO 1.79E+02 3.58E+02 
Pu-242 2.3128E-Q7 1,756.477 3,512.955 O.ooE+OO 4.06E-Q4 8,12E-Q4 
Ra-226 5.2782E-14 1,756.477 3,512.955 O.ooE+OO 9.27E-ll 1.85E-l0 
Ra-228 1.9338E-l0 1,756.477 3,512.955 O.ooE+OO 3.40E-Q7 6.79E-Q7 
Ru-l06 9.1684E-Q2 1,756.477 3,512.955 O.ooE+OO 1.61E+02 3.22E+02 
Se-79 1.3018E-05 1,756.477 3,512.955 O.ooE+OO ~.29E-Q2 4.57E-Q2 
Sn-126 1.2167E-Q5 1,756.477 3,512.955 O.ooE+OO 2.14E-02 4.27E-Q2 
Sr-90 2.6045E+OO 1,756.477 3,512.955 O.ooE+OO 4.57E+03 9.15E+03 
Tc-99 4.4241E-Q4 1,756.477 3,512.955 O.OOE+OO 7.77E-Ql 1.55E+OO 
Th-229 1.3713E-l0 1,756.477 3,512.955 O.ooE+OO 2.41E-Q7 4.82E-Q7 
Th-230 1.8090E-ll 1,756.477 3,512.955 O.ooE+OO 3.18E-oB 6.36E-oB 
Th-232 2.5278E-l0 1,756.477 3,512.955 O.ooE+OO 4.44E-Q7 8.88E-Q7 
n-208 1.6947E-oB 1,756.477 3,512.955 O.ooE+OO 2.98E-05 5.95E-05 
U-232 4.8737E-oB 1,756.477 3,512.955 O.OOE+OO 8.56E-05 1.71E-Q4 Thermal Power 
U-233 1.2203E-Q7 1,756.477 3,512.955 O.ooE+OO 2. 14E-Q4 4.29E-Q4 Nominal Heat Bounding 
U-234 1.5925E-Q7 1,756.477 3,512.955 O.OOE+OO 2.80E-Q4 5.59E-Q4 Output HeatOutpul 
U-235 -2.6194E-06 1,756.477 0.000 7.55E-03 2.95E-Q3 7.55E-Q3 /Watts} /Watts} 
U-236 1.2693E-Q5 1,756.477 3,512.955 O.ooE+OO 2.23E-Q2 4.48E-Q2 1.02E+(l2 2.04E+(l2 

U-238 -3.8331 E-oB 1,756.477 0.000 4.85E-Q3 4.79E-Q3 4.85E-Q3 Total Total 
V-90 2.6060E+OO 1,756.477 3,512.955 O.ooE+OO 4.58E+03 9.15E+03 
Other Radionuclides 6.33E+03 1.27E+04 

m. Temobte Sdectioo· Summa"'" PUl'II •a1!4 ClIed<s 
Template Selection Summary 

FromSFD lINd Basis for Parameter Differences: 
_Moderator: lW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladclii1g: SST 304 SST
 
BOL HM Constltueflts:
 U-ZrHX U
 

BOl Enrichment %:
 19.48717949 101020 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD I Estimated 

Nominal:1 I 1,756.477 Nominal bumup etIculated from the heavy m&taI mass destroyed. 
Boundlng:1 I 3,512.955 Bounding bumup assumed to be twice nominal bUmup. 

Checks 

estimated Bumupl 
Bumup Multiplier Given Bumup estimated EOL HMiGiven EOL HM 

Nominal: 2.87 I 1.001 
Bounding: 5.74 , 

Reactor shutdown. core removal. storage, shipping or other date confmnlOg that Irradiation ceased for fuel.
 

2TotaJ bumup for all fuel associated lNith this 'NOI'ksheet must be divided by SOL heavy metal mass to get specific bumup values (MWd'MT).
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Fuel Radionuclide Inventory Worksheet 
l. Fuel aud Temp/lIte lnfotlQation Estimated 

Fuel Name: TRIGA STD 1Fuel decay start date: 2035 Canister usage: 
SNFID#: 254 Estimates as of: 2010 18"xl0' 

Fuel Units & Doser: 102· ELEMENT Templala: TRIGA-SS (lWIU-Zrx, SST, 10 to 20%, U) 0.92 -vv Metal Ma••: BOl=19.11kg ; EOl=19.07kg 'Templala Bumup(MWd): 6.65 
ROD Storage Sila: INEEl Templala BOl_VV Metal Mas. (MT): 0.000195 

Template Decay Time" 5 years 
:no Estimates m x" Xb b Yo Yb Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Burnup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 8.5173E-l0 372,490 744.980 O.ooE+OO 3.17E-07 6.35E·07 Avg. MeV 
Am-241 1.8331E-03 372.490 744.980 O,ooE+OO 6,83E·Ol 1.37E+OO 0.0150 1.204E+14 
Am-242m 1.4129E-06 372.490 744.980 O.ooE+OO 5.26E-04 1.OSE·03 0.0250 2.649E+13 
Am-243 1.4774E-Q7 372.490 744.980 O.ooE+OO 5.50E-05 1.10E-04 0.0375 2.256E+13 
C-14 1.2871E-04 372.490 744,980 O.ooE+OO 4,79E·02 9.59E·02 0.0575 2.316E+13 
CI·36 2.8120E-06 372.490 744.980 O.ooE+OO 1.OSE·03 2,09E-03 0.0850 1.435E+13 
Cm·243 1,7940E-07 372.490 744.980 O.ooE+OO 6.68E-05 l.34E·04 0.1250 1.042E+13 
Cm-244 1.6962E-06 372.490 744.980 O.OOE+OO 6.32E-04 1.26E·03 0.2250 1.217E+13 
Co-60 1.2839E+OO 372.490 744.980 O.ooE+OO 4.78E+02 9.56E+02 0.3750 6.176E+12 
Cs-l34 9.0541E·02 372.490 744,980 O.ooE+OO 3.37E+Ol 6.75E+Ol 0,5750 8.211E+13 
Cs·135 3.2195E-05 372.490 744.980 O.ooE+OO 1.20E-02 2.40E-02 0.8500 3.524E+12 
Cs-137 2.7564E+OO 372.490 744.980 O.OOE+OO 1.03E+03 2.05E+03 1.2500 7.157E+13 
Eu·l54 1.5368E-02 372,490 744.980 O.ooE+OO 5.72E+OO 1.14E+Ol 1.7500 4.nlE+l0 
EU·155 2.9293E-Q2 372.490 744.980 O.ooE+OO 1,09E+Ol 2.18E+Ol 2,2500 7.690E+l0 
Fe·55 7,7158E-Ql 372.490 744.980 O.ooE+OO 2.87E+02 5.75E+02 2.7500 6.102E+08 
H·3 1.1111E-02 372,490 744.980 O.ooE+OO 4, 14E+OO 8.28E+OO 3.5000 7.104E+07 
1-129 7.3684E-Q7 372.490 744.960 O.ooE+OO 2.74E-04 5.49E-04 5.ססOO 4.023E+02 
Kr·85 2.5263E-Ol 372.490 744.980 O.ooE+OO 9.41E+Ol 1.88E+02 7.ססOO 4.556E+Ol 
Np-237 1.2427E-06 372.490 744.980 O.OOE+OO 4.83E·04 9.26E·04 11.ססOO 5.191E+OO 
Pa-231 3.8511E-Q9 372.490 744.980 O.ooE+OO 1.43E-Q6 2.87E-Q6 
Pb·21 0 7.3880E-15 372.490 744.980 O.ooE+OO 2.75E·12 5.50E-12 
Pm·147 2.1023E+OO 372.490 744.980 O.ooE+OO 7,83E+02 1.57E+03 
Pu-238 1,0383E-Q3 372.490 744.980 O.ooE+OO 3,87E-Ol 7.74E-Ql 
Pu·239 5.5293E·03 372.490 744,980 O.ooE+OO 2.06E+OO 4.12E+OO 
Pu·240 2.1278E-03 372.490 744.980 O.ooE+OO 7.93E·Ol 1.59E+OO 
PU-241 1.0195E-Ql 372.490 744.980 ·O.ooE+OO 3.80E+Ol 7.60E+Ol 
Pu·242 2.3128E-07 372.490 744.980 O.ooE+OO 8.61E·OS 1.72E·04 
Ra-226 5.2782E-14 372.490 744.980 O.ooE+OO 1.97E·ll 3,93E·ll 
Ra·228 1.9338E-l0 372.490 744.980 O.ooE+OO 7.20E-oB 1,44E-Q7 
RU-l06 9.1684E-02 372.490 744.980 O.OOE+OO 3.42E+Ol 6.83E+Ol 
5e-79 1.3018E-Q5 372.490 744.980 O.ooE+OO 4.85E-Q3 9.70E-03 
5n-126 1.2l67E-QS 372.490 744.980 O,OOE+OO 4.53E·03 9.06E-Q3 
5r·90 2,6045E+OO 372,490 744,980 O.OOE+OO 9.70E+02 1,94E+03 
Tc-99 4.4241E-D4 372.490 744.980 O'ooE+oo 1,65E-Ql 3,30E'01 
Th-229 1.37l3E·l0 372.490 744,980 O.ooE+OO 5.llE·08 1.02E-Q7 
Th·230 l.8090E-ll 372.490 744.980 O.ooE+OO 6.74E-Q9 l.35E-oB 
Th-232 2.5278E-l0 372.490 744.980 O,ooE+OO 9.42E-oB 1.88E-Q7 
TI-208 1.6947E-08 372.490 744.980 O.ooE+OO 6.31E-Q6 1.26E-Q5 
U-232 4.8737E-08 372.490 744.980 O.ooE+OO 1.82E·OS 3.63E·OS Thermal Power 
U·233 1.2203E-Q7 372.490 744.980 O.ooE+OO 4.55E-Q5 9.09E-Q5 Nominal Heat Bounding 
U-234 1.5925E-Q7 372.490 744,980 O.ooE+OO 5.93E·OS 1.19E-Q4 Output Heat Output 
U·235 -2.6194E·06 372.490 0.000 B.OSE-Q3 7.08E-Q3 8.OSE·03 (Watts) (Watts) 
U·236 l2693E-Q5 372.490 744.980 O.ooE+OO 4.73E-Q3 9.46E-Q3 2.17E+Ol 4.34E+Ol 
U-238 -3.6331 E-oB 372,490 0.000 5.l7E-Q3 5.l6E·03 5.l7E-Q3 Total Total 
Y-90 2.6060E+OO 372.490 744.980 O.ooE+OO 9.71E+02 1.94E+03 
Other Radionuelldes l.34E+03 2.69E+03 

ro. Temolate SeIectfflo ~"",8_ .ndClt<\cloo 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: LW AND U ZIRC HyDRIDE lW AND UZIRC HYDRIDE 

Fuel Cladding: SST (304) SST
 
BOl HM Constituents: U·ZrHX
 U 

BOL Enrichment 0/.: 19,48980681 101020 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD I Estimated 

Nomlnal:1 372.4901 38.948 Nominal bumup taken directly from SFD (converted to M'Wd). 
Bounding:1 744.980 Bounding bumup assumed to be twice nominal bUmup. 

Checks 

Estimated Bumupl 
Bumup Multiplier Given Bumup Eatimatad EOl HMtGlven EOl HM 

Nomlnal:1 0.57 0.10 I 0.9sl 
Bounding: 1.14 , 

Reador shutdown. core removal, storage, shiPping or other date confmnmg that Irradiation ceased for fuel.
 

z,-otal bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWd'MT).
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and Template InfO_tiOD Estimated 

Fuel Na"",: TRIGA STD 'Fue,1 decay start date: 2035 Canister usage: 
SNFID#: 260 Estimates as of: 2010 18"Xl0' 

Fuel Units & Oeser: 93 - ELEMENT Template: TRIGA-SS (LW/U-Zrx. SST. 10to 20%. U) 0.84
 
Heavy Metal Mass: BOl=17.21k9 : EOl=16.35k9 'Template Bumup(MWd): 6.65
 
ROD Storage Slta: INEEL Template BOL Heavy Metal Mass (MT): 0.000195 

Template Decay Time" 5 years 
n.Esdmates m b y" Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fual Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuelide Template Fuel Burnup (MWd)' Bumup (MWl!)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
AC-2;:;2'i-:7,.- ~8';:.5:o:17"'3;;EOc-l"'0;____---""'8c:l""6.==7~62;____---I'".633= .524 0.OOE+OOc~;____--"""6..96E-07 1.39E-OO Avg_ MeV 
I\m-241 1.6331E-03 816.762 1,633.524--- O.OOE+oo 1.50E+OO 2.99E+OO 0.0150 2.640E+14 
Am-242m 1.4129E-06 816.762 1,633.524--- O.OOE+OO 1.15E-03 2.31E-03 0.0250 5.809E+13 
Am-243 1.4774E_Q7 816.762 1,633.524 O.OOE+OO 1.21E-04 2.41E-Q4 0.0375 4.947E+13 
C-14 1.2871 E-Q4 816.762 1,633.524 O.OO"'Eo,+OO.~---:o:1,.05:~E--;0;;;1c_--~2."'I"'OE,,-Q_;;;;I-__i~-_:0c:.0:_:5:o_75::_---___;:5_:.0':_78:;E",+-;13;;-
CI-36 2.8120E-OO 816.762 1,633.524 0:.,,00~Ec-+OO'_==---.o2"'.30=.oE,,-0?3c---~4.:o.5:_:9""E""'-0:.:;3C___1f---'0:::..0:::.8::5CCO _=3:':.1::4:::.6E:o-+'-'1"'3 
Cm-243 11.'67940962EE:0007 816.762 1,633.524 -0.00E~+OO""", 71,;;.4:~7~E-;-04;;;-- ;;C2'c;9003E,,--;;04;;--1I-----:00:':.'221;::2=5050::_--___;:2-;.2=84o;E"'+-;13;;
Cm-244 816.762 1,633.524 0.~OO.?E=_+OO'_==__--=I.:,:.3co9""E'-'-Q?3;_____-_:::2,.:77_;;;=E""'-Q?3;_____1f-__='=_::___--____:2.:c66~9E:o-+'-'1"'3 
Co-6O 1.2839E+OO 816.762 1,633.524 O.OOE+OO 1.05E+03 2.10E+03 0.3750 1.354E+13 
Cs-l34 9.0541E-02 816.762 1,633.524 O.OOE+OO 7.40E+Ol 1.48E+02 0.5750 1.800E+14 
Cs-135 3.2195E-05 816.762 1,833.524 O.OOE+OO 2.63E-02 5.26E-02 0.8500 7.727E+12 
Cs-137 2.7564E+OO 816.762 1,633.524 O.OOE+OO 2.25E+03 4.50E+03 1.2500 1.569E+14 
Eu-l54 1.5368E_Q2 816.762 1,633.524 O.OOE+OO 1.26E+Ol 2.51E+Ol 1.7500 1.046E+ll 
Eu-155 2.9293E_Q2 816.762 1,633.524 O.OOE+OO 2.39E+Ol 4.79E+Ol 2.2500 t.686E+l1 
Fe-55 7.7158E_Ql 816.762 1,633.524 O.OOE+OO 6.30E+02 1.26E+03 2.7500 1.338E+09 
H-3 1.1111E-02 816.762 1,633.524 O.OOE+OO 9.08E+OO 1.82E+Ol 3.5000 1.558E+08 

7.1-;:'1';;29-;-- """""7~.3684E-07 816.762 1,633.524 O.OOE+OO 6.02E-04 1.20E-03 5.ססOO 8.667E+02 
Kr-85 2.5283E-Ol 816.762 1,633.524 O.OOE+OO 2.06E+02 4.13E+02 7.ססOO 9.811E+Ol 
Np-237 1.2427E-06 816.762 1,633.524 O.OOE+OO 1.0IE_Q3 2.03E-Q3 11.ססOO 1.118E+Ol 
Pa-231 3.8511E_Q9 816.762 1,633.524 O.OOE+OO 3.15E-06 6.29E-06 
Pb-210 7.3880E-15 816.762 1,633.524 O.OOE+OO 6.03E-12 1.21E-11 
Pm-147 2.1023E+OO 816.762 1,633.524 O.OOE+OO 1.72E+03 3.43E+03 
Pu-238 1.0383E_Q3 816.762 1,633.524 O.OOE+OO 8.48E_Ql 1.70E+OO 
Pu-239 5.5293E-03 816.762 1,633.524 O.OOE+OO 4.52E+OO 9.03E+OO 
PU-240 2.1278E_Q3 816.762 1,633.524 O.OOE+OO 1.74E+OO 3.48E+OO 
Pu-241 1.0195E-Ol 816.762 1,633.524 O.OOE+OO 8.33E+Ol 1.67E+02 
Pu-242 2.3128E_Q7 816.762 1,633.524 O.OOE+OO 1.89E-Q4 3.78E-Q4 
Ra-226 52782E-14 816.762 1,633.524 O.OOE+OO 4.31E-11 8.62E-ll 
Ra-22.8 1.9338E-l0 816.762 1,633.524 O.OOE+OO 1.58E-07 3.16E_Q7 
Ru-lOO 9.1684E_Q2 816.762 1,633.524 O.OOE+OO 7.49E+Ol 1.50E+02 
Se-79 1.3018E_Q5 816.762 1,633.524 O.OOE+OO 1.06E-02 2.13E_Q2 
Sn-126 1.2167E_Q5 816.762 1,633.524 O.OOE+OO 9.94E-Q3 1.99E-Q2 
Sr-90 2.6045E+OO 816.762 1,633.524 O.OOE+OO 2.13E+03 4.25E+03 
Te-99 4.4241E-Q4 816.762 1,633.524 O.OOE+OO 3.61E_Ql 7.23E_Ql 
Th-229 1.3713E-l0 816.762 1,633.524 O.OOE+OO 1.12E_Q7 2.24E_Q7 
Th-230 1.8090E-l1 816.762 1,633.524 O.OOE+OO 1.48E-oB 2.96E-oB 
Th-232 2.5278E-l0 816.762 1,633.524 O.OOE+OO 2.OOE_Q7 4.13E_Q7 
TI-208 1.6947E-oB 816.762 1,633.524 O.OOE+OO 1.38E-Q5 2.77E-Q5 
U-232 4.8737E-oB 816.762 1,633.524 O.OOE+OO 3.98E-Q5 7.96E-Q5 Thermal Power 

-;U':--;o233;;:;- ._---:-I':::.22~03~E=_-"07=_---____:8:.:1_=6,,.7"'62=__----=I"',633=.:o.5~2c:4--~0~.OO=E"+OO~---,,9.~9_=7=E-Q5~---___:_1.~99,,E=-{)4~-_JINominal Heat Bounding
U-234 1.5925E_Q7 816.762 1,633.524 O.ooE+OO 1.30E-Q4 2.60E-Q4 Output Meat Output 
U-235 -2.6194E-OO 816.762 0.000 7.34E_Q3 5.20E-03 7.34E-Q3 (Watts) /Watts) 
U-236 1.2693E-05 816.762 1,633.524 O.OOE+OO 1.04E-02 2.07E_Q2 4_75E+o1 9.S1E+01 
U-238 -3.6331E-08 816.762 0.000 4.64E-03 4.61E-Q3 4.64E-Q3 Total Tatal 
Y-90 2.6060E+OO 816.762 1,633.524 O.OOE+OO 2.13E+03 4.26E+03 
Other Radianuelides 2.94E+03 5.89E+03 
Ill. Tt!IIIOIate SeIediou Swnmary,lJ_ 
Template selection Summary 

From SFD Used Basis for Parameter Differences:
Reactor Moderatnr: LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Ctadding: SST (304) SST
BOL HM Constituents: U-ZrHX U 

BOL Enrichment %:I---;;19~.7:;;29;;;7:;;29~73;;--+--c-lc;;0::tO'-20=----1 

Bumup Summary (MWd)' Basis for bumup used in estimate: 
From SFD Estimated

Nominal:1 816.762 Norrdnal bumup cal<ulated from the heavy melal mass _yo<!.
Boundlng:II--------t------:;I'"'.6~3;::3..;,52o=;t4 Bounding bumup assumed to be twice nominal bUmup. 

Checks 
Estimated Bumup! 

Bumup Multiplier Given Bumup Estimated EOL HMlGlven EOL HM
 

Noml.al:1 1.39
 I 1.001
 
Bounding:1 2.78
 ,

Reactor shutdown. cora removaJ, storage, shipping or other date confnmmg that IlTadiation ceased for fuel. 

~otal bumup for all fuel associated with this wor1<sheet must be divided by BOl heavy metal mass to get specific bumup values (MWdlMT). 

I ,
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I
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Fuel Radionuclide Inventory Worksheet 
1, FlHlI.l!Jld l'$\{lI!l" lof_tWa Estimated 

Fuel Name: TRIGA STD ' Fuel decay start date: 2002 Canister usage: 
SNF 10#: 246 Estimates as of: 2010 18"x10' 

Fuel Units & Oeser: 115 - ELEMENT Template: TRIGA·SS (LW/U-Zrx, SST, 10 to 20%, UI 1.04 
Heavy Metal Mass: BOL,,21.90kg : EOL,,21.59kg 'Template Bumup(MWd): 6.65 
ROO Stor_ Site: INEEL Template BOL Heavy MeIaI Mass (MT): 0.000195 

Template Decay Time' 5 years 
U. Estimates m x" x. b y" y. Gamma Sources 

Photon Total 
CUMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup(MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 8.5173E·10 296.406 592.811 O.ooE+OO 2.52E-07 5.05E·07 AV9·MeV 
Am-241 1.8331E-03 296.406 592.811 O.ooE+OO 5.43E-Ol 1.09E+OO 0.0150 9.581E+13 
Am-242m 1.4129E-06 296.406 592.811 O.ooE+OO 4.19E-04 8.38E-Q4 0.0250 2.108E+13 
Am-243 1.4774E-Q7 296.406 592.811 O.ooE+OO 4.38E-05 8.76E-05 0.0375 1.795E+13 
C-14 1.2871E-04 296.406 592.811 O.ooE+OO 3.81E-02 7.63E-02 0.0575 1.843E+13 
CI-36 2.8120E-06 296.406 592.811 O.ooE+OO 8.34E-04 1.67E-03 0.0850 1.142E+13 
Cm-243 1.7940E-07 296.406 592.811 O.ooE+OO 5.32E-05 l.06E-04 0.1250 8.290E+12 
Cm-244 1.6962E-06 296.406 592.811 O.ooE+OO 5.03E-04 1.01E-03 0.2250 9.685E+12 
CO-OO 1.2839E+OO 296.406 592.811 O.ooE+OO 3.81E+02 7.61E+02 0.3750 4.915E+12 
Cs-134 9.0541E-02 296.406 592.811 O.ooE+OO 2.68E+Ol 5.37E+Ol 0.5750 6.534E+13 
Cs-l35 3.2195E-05 296.406 592.811 O.ooE+OO 9.54E-03 1.91E-02 0.8500 2.804E+12 
Cs-137 2.7564E+OO 296.406 592.811 O.ooE+OO 8.17E+02 1.63E+03 1.2500 5.695E+13 
EU-I54 1.5368E-02 296.406 592.811 O.ooE+OO 4.56E+OO 9.11E+OO 1.7500 3.797E+10 
Eu-155 2.9293E-02 296.406 592.811 O.ooE+OO 8.68E+OO 1.74E+Ol 2.2500 6.119E+10 
Fe-55 7.7158E-Ol 296.406 592.811 O.ooE+OO 2.29E+02 4.57E+02 2.7500 4.856E+08 
H-3 1.IIIIE-02 296.406 592.811 O.ooE+OO 3.29E+OO 6.59E+OO 3.5000 5.653E+07 
1-129 7.3684E-Q7 296.406 592.811 O.ooE+OO 2.18E-04 4.37E-04 5.ססOO 3.242E+02 
Kr-SS 2.5263E-Ol 296.406 592.811 O.ooE+OO 7.49E+Ol 1.50E+02 7.ססOO 3.672E+Ol 
Np-237 1.2427E-06 296.406 592.811 O.ooE+OO 3.68E-04 7.37E-04 11.ססOO 4.185E+OO 
Pa-231 3.8511E-09 296.406 592.811 O.ooE+OO 1.14E-06 2.28E-06 
Pb-21 0 7.3880E-15 296.406 592.811 O.ooE+OO 2.19E-12 4.38E-12 
Pm-147 2.1023E+OO 296.406 592.811 O.ooE+OO 6.23E+02 1.25E+03 
Pu-238 1.0383E-03 296.406 592.811 O.ooE+OO 3.08E-Ol 6.16E-Ol 
Pu-239 5.5293E-03 296.406 592.811 O.ooE+OO 1.64E+OO 3.28E+OO 
Pu-240 2.1278E-Q3 296.406 592.811 O.ooE+OO 6.31E-Ol 1.26E+OO 
Pu-241 1.0195E-Ql 296.406 592.811 O.ooE+OO 3.02E+Ol 6.04E+Ol 
Pu-242 2.3128E-07 296.406 592.811 O.ooE+OO 6.86E-Q5 1.37E-04 
Ra-226 5.2782E-14 296.406 592.811 O.ooE+OO 1.56E-ll 3.13E-11 
Ra-228 1.9338E-10 296.406 592.811 O.ooE+OO 5.73E-OS 1.15E-Q7 
RU-l06 9.1684E-Q2 296.406 592.811 O.ooE+OO 2.72E+Ol 5.44E+Ol 
5e-79 1.3018E-Q5 296.406 592.811 O.ooE+OO 3.86E-Q3 7.72E-03 
5n-126 1.2167E-05 296.406 592.811 O.OOE+OO 3.61E-03 7.21E-03 
5r-90 2.6045E+OO 296.406 592.811 O.OOE+OO 7.72E+02 1.54E+03 
Tc-99 4.4241 E-Q4 296.406 592.811 O.OOE+OO 1.31E-Ol 2.62E-Ql 
Th-229 1.3713E-l0 296.406 592.811 O.ooE+OO 4.06E-oB 8.13E-OS 
Th-230 1.8090E-ll 296.406 592.811 O.OOE+OO 5.36E-09 1.07E-OS 
Th-232 2.5278E-l0 296.406 592.811 O.ooE+OO 7.49E-OS ·1.50E-Q7 
T1-208 1.6947E-oB 296.406 592.811 O.ooE+OO 5.02E-06 1.00E-Q5 
U-232 4.8737E-OS 296.406 592.811 O.ooE+OO 1.44E-05 2.89E-05 Thermal Power 
U-233 1.2203E-07 296.406 592.811 O.OOE+OO 3.62E-Q5 7.23E-05 Nominal Heat Bounding 
U-234 1.5925E-Q7 296.406 592.811 O.OOE+OO 4.72E-05 9.44E-05 Output HeatOulput 
U-235 -2.6194E-06 296.406 0.000 9.45E-Q3 8.67E-03 9.45E-Q3 /Watts) /Wattsi 
U-238 1.2693E-05 296.406 592.811 O.OOE+OO 3.76E-03 7.52E-03 1.73E+Ol 3.45E+01 
U-238 -3.6331 E-oB 296.406 0.000 5.89E-03 5.88E-Q3 5.89E-03 Total Total 
V-90 2.6060E+OO 296.406 592.811 O.ooE+OO 7.72E+02 l.54E+03 
Other Radionuclides 1.07E+03 2.14E+03 
m. l'emoIate ~ Swllma..v,JkJrmlDSwllman••Itd(;... 
Template Selection Summary 

From SFO Used Basis for Parameter Differences: 
_Moderator: lW AND UZlRC HYDRIDE LW AND UZIRC HYDRIDE 

Fuel Cladding: SST (304) SST
 
BOl HM Constituents: U-ZrHX U
 

BOL Enrichment %: 19.97312804 10t02O
 

Bumup Summary (MWd) Basis for bumup used in estimate: 
fromSFD Estimated 

Nomlnal:1 0.328 296.406 Nominal bumup calculated from lhe heavy metal mass destroyed. 
Boundln9:1 0.0221 592.811 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl
Bumup Multiplier Given Bumup Estimated EOl HMlGlven EOl HM 

Nominal: 0.40 902.46 I 1.001 
Bounding: 0.79 27,073.95,

Reactor shutdown, core removal, storage, shipping or other date conflnmng that Irradiation ceased for fuel. 

2Total bumup for aU fuel associated with this WorKsheet must be divided by BOL heavy metal mass to get specific bumup values (MWdlMT). 
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Fuel Radionuclide Inventory Worksheet 

I. Fuel and Template WCrDlation Estimated 
Fuel Namo: TRIGA STO 1Fuel decay start date: 2035 Canister usage: 

SNFIDfI: 253 Estimates as of: 2010 18"xl0'
 
Fuel Units & Oeser: 163 - ELEMENT Template: TRIGA-55 (lW/U-Zrx, SST, 10 to 20%. U) 1,47
 
Heavy Metal MaS., BOl.=31.79kg ; EOl=3O.48kg 'Template Bumup(MWd):
 6.65 
ROD Storage Site: INEEL Template BOl Heavy Metal Mass (MT):
 0.000195 

emplate Decay Time"
 5 years 

ll. Estimates m b y" Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding)

-',A"'c--"22:=-7'c- ---'8"'.5~1~7"'3=E""'-1"'0----':!,2"'44'=_.808=---__;2c,48=9-,,:.6cl:.6~_ 0.OO'=E..:.+O"'oc------:':-':.06E-06 2.12E-06 Avg. MeV 
-';A-'-m::--2;c4;-;1'=- --;'I.c;833~I~E=--;c03;;___----'::__,oo244_;7.808"":~;.__--____';2c-,48~9c;c.6.'6 --O:OOE+OO 2.28E+OO 4.56E+OO 0.0150 4.024E+14 
Am-242m 1,4129E-06 1,244.808 2,489.616 0.00E"+OO= C".'=7:;-6E:=--;:0c;3 .--;3"'.,,52"'E:=--:o03-:-----:If-____';0,,.0=25O:;:: o;8.c:8,54E+13 

e,A"'rn-::-2;o43=- ._C'I."'4,,77';:4;;E=_-o"'7,-----'::__'oo244_;7.808;;;:;-;;.__--____';2c-,4"8,,,9c;;:.61!, 0.OOE+oo 1.84E-04 33·.68E:0420E 01 °0.. °0357755 7.540E+13 
.,Cc--'-=4=__----------=-I.===2:;:87:c'~E=_-04~----'::__,;c244_;7.808=;.__- _ ____';2c-,48~9.:;.6~;1-;:6--___:0".OO;:;:~E=-+OO~---~1.5OE-Ol 7.739E+13 
CI-36 2.8120E-06 1,244.808 2,489.616 O.OOE+OO 3.50E-03 7.00E-03 0.0850 4.795E+13 
~C"m"--=2--o43:;_----------::-I,o.7=940~E:=-=0,,7----""',';;2--o44C'.=808~---__c2",48~90':.6~.'6 O.OOE+oo 2.23E-04 4,47E-04 0.1250 3.482E+13 
.;C"-'m-'--,,244"--'--- ._"'I.=6"'96o;2c=Eo---06= 'C-',=244~.808='-----____';2"-,48~9.:;.6c'cc 6 O.OOE+OO 2.11 E-03 4.22E_o3 0.2250 4.067E+13 
Co-50 1.2839E+OO 1,244.808 2,489.616 O.OOE+OO 1.5OE+03 3.20E+03 0.3750 2.064E+13 
Cs-l34 9.0541E_o2 1,244.808 2,489.616 O.OOE+OO 1.13E+02 225E+02 0.5750 2.744E+14 
CS-135 3.2195E-05 1,244.808 2,489.616 O.OOE+OO 4.01E-02 8.02E_o2 0.8500 1.178E+13 
CS-137 2.7564E+OO 1,244.808 2,489.616 O.OOE+OO 3.43E+03 6.86E+03 1.2500 2.392E+14 
~E"u'--I,,54~--~----._=-I.":'5368=c::E=_-0='2;;___----'C',=244~.808='----~____';2'",48=9".6c1:~6-----'0".OO=E'"'+OO~-_--='.c:9' E+Ol 3.83E+Ol 1.7500 1.594E+11 
~E~u'-;-1,,5"'5'----------_-2"'.,,92';;9;;3"'Eo--0~2o----_-c'::__'oo244_;7.808=;.__ ______';2c-,48~9c;c.6.'6 O.OOE+OO 3.65E+Ol 7.29E+Ol 22 .. 27500500 2.570E+11 
Fe-55 7.7158E-Ol 1,244.808 2,489.616 O.OOE+OO 9.5OE+02 1.92E+03 2.039E+09 
H-3 1.1111E-02 1,244.808 2,489.616 O.OOE+OO 1.38E+Ol 2.77E+Ol 3.5000 2.374E+08 
~1-;--'1-:;:2:=9----------=27"'.·53684=263:;;:-:EE:=_o-o=::-7'----""',';;2--o447·~808~---__c22',48~9.616 O.OOE+OO 9.17E-04 6'.·2839EE+O-o32 5.ססOO 1.324E+03 
Kr-85 1,244.808 2,489.616 O.OOE+OO 3.14E+02 7.ססOO 1.499E+02 
Np-237 1.2427E-06 1,244.808 2,489.616 O.ooE+OO 1.55E_o3 3.09E_o3 11.ססOO 1.708E+Ol 
Pa-231 3.8511E_o9 1,244.808 2,489.616 O.OOE+OO 4.79E-06 9.59E-06 
-;P-!!:b-'-'2"'1~0;_-----.____c7"'.c;';3880~"'E'c-':;;5;----'"",~244~.808~---__;22',48~9",.6,..1,6 O.OOE+OO 9.20E-12 1.84E-ll 
Prn-147 2.1023E+OO 1,244.808 2,489.616 O.OOE+OO 2.62E+03 5.23E+03 
Pu-238 1.0383E-03 1,244.808 2,489.616 O.OOE+OO 1.29E+OO 2.59E+OO 
Pu-239 5.5293E-03 1,244.808 2,489.616 O.OOE+OO 6.88E+OO l.38E+Ol 
Pu-240 2.1278E-03 1,244.808 2,489.616 O.OOE+OO 2.65E+OO 5.30E+OO 

-;P-c::Uc:;-2'"'4-=1 ._-=1.=01:-;9;;:5"'E,--;-0"'1,------'::__,=244~.808~---__c2",48-;;;;:9",.6:-0'-;;.-6 O.ooE+OO 1.27E+02 2.54E+02 
Pu-242 2.3128E_o7 1,244.808 2,489.616 O.ooE+OO 2.88E-04 5.76E-04 
-;Ri"a'--;-22~6-------5~."'27"'82~E'-:;-1:--;4c_---'::__,;;_244~.808~---__c22',48;-;:;-~9c;c.616 O.OOE+OO 6.57E-ll 1.31E-l0 
Ra-228 1.9338E-l0 1,244.808 2,489.616 O.OOE+OO 2,41E_o7 4.81E_o7 
Ru-l06 9.1684E-02 1,244.808 2,489.616 O.OOE+OO 1.14E+02 2.28E+02 
Se-79 1.3018E-05 1,244.808 2,489.616 O.ooE+OO 1.62E-02 3.24E-02 
Sn-126 1.2167E_oS 1,244.808 2,489.616 O.OOE+OO 1,51E-ll2 3,03E_o2 
Sr-90 2.6045E+OO 1,244.808 2,489.616 O.OOE+OO 3.24E+03 6.48E+03 
Tc-99 4.4241E-04 1,244.808 2,489.616 O.OOE+OO 5.51E_ol 1.10E+OO 
Th-229 1.3713E-l0 1,244.808 2,489.616 O.OOE+OO 1.71E_o7 3.41E_o7 
Th-230 1.8090E-ll 1,244.808 2,489.616 O.OOE+OO 2.25E-06 4.50E-08 
Th-232 2.5278E-l0 1,244.808 2,489.616 0.OOE:--'+OO~--~3"-.1c::5~E:_c-0~7,-------'6?'.2"'9"'E:_c-o~7,-----l1 
Tl-208 1.6947E-06 1,244.808 2,489.616 O.OOE+OO 2.11E-05 4.22E-05 
U-232 4.8737E-08 1,244.808 2,489.616 O.OOE+OO 6.07E-05 1.21E-04 Thermal Power 
.;U'--2~33="_-_------"'.::::2=20"'3o;E:=-o=7=__-_---71,2===44~.~808=---__c2"-,48=9:.:;.6'"'1:-;:6'----_----c0"'.='00:;;E:=+OO~-----=l.:;.5o;:2"'E:--;-04~ =3,;:.04~E-;-04:--::--------ff Nominal Heat Bounding
U-234 1.5925E_o7 1,244.808 2,489.616 O.OOE+OO 1.98E-04 3.96E-04 Output Heat Output 
U-235 -2.6194E-06 1,244.808 0.000 1.37E_o2 1.05E_o2 1.37E-02 /Watts\ /Watts\ 
U-236 12693E-05 1,244.808 2,489.616 O.OOE+OO 1.58E_o2 3.16E_o2 7.24E+Ol 1.45E+02 
U-238 -3.8331 E-06 1,244.808 0.000 8.55E-03 8.50E-03 8.55E_o3 Total Total 
Y-90 2.6060E+OO 1,244.808 2,489.616 O.OOE+OO 3.24E+03 6.49E+03 
Other Radionuclides 4,49E+03 8.98E+03 
W. TemPlate SeJedioo Summary, 11 and Checks 
Template selection Summary 

From SFD Used Basis for Parameter Differences: 
Reactor Moderatcr: LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding: SST (304) SST 

BO;O~=;=~~I------'U'-'-z~:=x'------j----l"O--'~'-'-o-20o------I 

BumupSumma~(MWdr Basis for bumup used in estimate: 
FromSFD EstImated 

Nomln":1 774.442 1,244.808 Nominal bumup calculated from the heavy metal mass destroyed.
 
Bounding: 2,489.616 Bounding bumup assumed to be twice nominal bumup.
 

Checks 
Estimated Bumupl 

BumUD MuhiDlier Given Bumup Estimated EOl HMiGiven EOl HM
 
Nomln": 1.15
 1.61 I 1.001
 

Bounding: 2.30
 ,
Reactor shutdoY/fl. core removal. storage, shiPPing or other date confmTung that IlTadlation ceased for fuel. 

~otal bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdIMT). 
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Fuel Radionuclide Inventory Worksheet 
I. F~aJl(j TeanpillieWo_tion . Estimated 

Fuel Name: TRIGA STO , Fuel decay start date:
 2035 Canister usage: 
SNFID#: 251 Estimates as of:
 2010 18"x10' 

Fuel Units & Oeser: T7 - ELEMENT Template:
 TRIGA-55 (LW/U-Zrx, SST, 10t020%, U) 0.69 
Heavy Metal Mass: BOl=15.02kg ; EOl=14.63kg 'Template Bumup(MWd):
 6.65 
ROD Storage Site: INEEL Template BOLHeavy Metal Mass IMT):
 0.000195 

Template Decay Time" 5 years 
lL Estimates m x" x. b y" y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 8.5173E-10 367.524 735.048 O.OOE+OO 3.13E-07 6.26E-07 Avg. MeV 
Am-241 1.8331E-03 367.524 735.048 O.OOE+OO 6.74E-01 1.35E+OO 0.0150 1.188E+14 
Am-242m 1.4129E-06 367.524 735.048 O.OOE+OO 5.19E-04 1.04E-Q3 0.0250 2.614E+13 
Am-243 1.4774E-Q7 367.524 735.048 O.OOE+OO 5.43E-05 1.09E-04 0.0375 2.226E+13 
C-14 1.2871E-Q4 367.524 735.048 O.OOE+OO 4.73E-02 9.46E-02 0.0575 2.285E+13 
CI-36 2.8120E-Q6 367.524 735.048 O.OOE+OO 1.03E-03 2.07E-03 0.0850 1.416E+13 
Cm-243 1.7940E-07 367.524 735.048 O.OOE+OO 6.59E-OS 1.32E-04 0.1250 1.028E+13 
Cm-244 1.6962E-Q6 367.524 735.048 O.OOE+OO 6.23E-04 1.25E-03 0.2250 1.201E+13 
Co-50 1.2839E+OO 367.524 735.048 O.OOE+OO 4.72E+02 9.44E+02 0.3750 6.094E+12 
Cs-134 9.0541E-02 367.524 735.048 O.OOE+OO 3.33E+01 6.66E+01 0.5750 8.102E+13 
Cs-135 3.2195E-OS 367.524 735.048 O.OOE+OO 1.18E-02 2.37E-Q2 0.8500 3.4T7E+12 
Cs-137 2.7564E+OO 367.524 735.048 O.OOE+OO 1.01E+03 2.03E+03 1.2500 7.061E+13 
Eu-154 1.5368E-02 367.524 735.048 O.OOE+OO 5.65E+OO 1.13E+01 1.7500 4.708E+10 
EU-155 2.9293E-02 367.524 735.048 O.OOE+OO 1.08E+01 2.15E+01 2.2500 7.588E+10 
Fe-55 7.7158E-01 367.524 735.048 O.OOE+OO 2.84E+02 5.67E+02 2.7500 6.021E+08 
H-3 1.1111E-02 367.524 735.048 O.OOE+OO 4.08E+OO 8.17E+OO 3.5000 7.009E+07 
1-129 7.3684E-07 367.524 735.048 O.OOE+OO 2.71E-04 5.42E-Q4 5.ססOO 3.945E+02 
Kr-85 2.5283E-01 367.524 735.048 O.OOE+OO 9.28E+01 1.86E+02 7.ססOO 4.466E+01 
Np-237 1.2427E-06 367.524 735.048 O.OOE+OO 4.57E-04 9. 13E-Q4 11.ססOO 5.089E+00 
Pa-231 3.8511E-09 367.524 735.048 O.OOE+OO 1.42E-Q6 2.83E-06 
Pb-21 0 7.3880E-15 367.524 735.048 O.OOE+OO 2.72E-12 5.43E-12 
Pm-147 2.1023E+OO 367.524 735.048 O.OOE+OO 7.73E+02 1.55E+03 
Pu-238 1.0383E-03 367.524 735.048 O.OOE+OO 3.82E-01 7.63E-Q1 
Pu-239 5.5293E-03 367.524 735.048 O.OOE+OO 2.03E+OO 4.06E+OO 
Pu-240 2.1278E-03 367.524 735.048 O.OOE+OO 7.82E-01 1.56E+OO 
Pu-241 1.0195E-Q1 367.524 735.048 O.OOE+OO 3.75E+01 7.49E+01 
Pu-242 2.3128E-07 367.524 735.048 O.OOE+OO 8.50E-Q5 1.70E-Q4 
Ra-226 5.2782E-14 367.524 735.048 O.OOE+OO 1.94E-11 3.88E-11 
Ra-228 1.9338E-10 367.524 735.048 O.OOE+OO 7.11E-oB 1.42E-Q7 
RU-106 9.1684E-Q2 367.524 735.048 O.OOE+OO 3.37E+01 6.74E+01 
8e-79 1.3018E-Q5 367.524 735.048 O.OOE+OO 4.78E-03 9.57E-Q3 
8n-126 1.2167E-05 367.524 735.048 O.OOE+OO 4.47E-03 8.94E-Q3 
8r-90 2.6045E+OO 367.524 735.048 O.OOE+OO 9.57E+02 1.91E+03 
Tc-99 4.4241E-Q4 367.524 735.048 O.OOE+OO 1.63E-Q1 3.25E-Q1 
Th-229 1.3713E-10 387.524 735.048 O.OOE+OO 5.04E-oB 1.01E-Q7 
Th·230 1.8090E-11 367.524 735.048 O.OOE+OO 6.85E-Q9 1.33E-oB 
Th-232 2.5278E-10 367.524 735.048 O.OOE+OO 9.29E-oB 1.86E-Q7 
11-208 1.6947E-Q8 367.524 735.048 O.OOE+OO 6.23E-Q6 1.25E-Q5 
U-232 4.8737E-oB 367.524 735.048 O.OOE+OO 1.79E-Q5 3.58E-Q5 Thermal Power 
U-233 1.2203E-Q7 367.524 735.048 O.OOE+OO 4.48E-OS 8.97E-Q5 Nominal Heat Bounding 
U-234 1.5925E-Q7 367.524 735.048 O.OOE+OO 5.85E-Q5 1.17E-Q4 Ouiput HeatOulput 
U-235 -2.6194E-Q6 367.524 0.000 6.49E-Q3 5.53E-Q3 6.49E-03 /Wattsl /Wattsl 
U-236 1.2693E-Q5 367.524 735.048 O.OOE+OO 4.67E-Q3 9.33E-03 2.14E+01 4.28E+01 
U-238 -3.8331 E-08 367.524 0.000 4.04E-03 4.02E-Q3 4.04E-Q3 Total Total 
V-90 2.6060E+OO 367.524 735.048 O.OOE+OO 9.58E+02 1.92E+03 
Other Radianuelides 1.33E+03 2.85E+03 
:10. Temolaie ~~rv,BQI'JlU andCIIeCks I 

Templata Selaction Summary 
FromSFD Used Basis for Parameter Differences: 

Reactor_: LW AND U ZIRC HYDRIDE lW AND U ZIRC HYDRIDE 

Fuel Cladding: SST (304) SST
 
BOL HM Constituents:
 U-ZrHX U
 

BOL Enrichment 'Yo:
 20 101020 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal:1 219.5041 367.524 Nominal bumup calculated from the heavy metal mass destroyed. 
Bounding: 735.048 Bounding bumup assumed to be twice nominal bumup. 

Checks 

estimated Bumupl 
BUmUD MultiDller Given Bumup Estimated EOL HMlGiven EOL HM 

Nomlnal:1 0.72 1.67 1 1.001 
Bounding: 1.44 , 

Reactor shutdown, core removal, storage, shiPPing or other date confmnlng that Irradiation ceased for fuel. 

2Total bumup for all fuel associated with this worksheet must be divided by BOL heavy melal mass to get specific bumup values (MWcVMT). 
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Fuel Radionuclide Inventory Worksheet 

1. Fuel and Template InfCltmation Estimated 
Fuel Name: TRIGA STD 'Fuel decay start date: 2035 Canister usage: 

SNFID<#: 265 Estimates as of: 2010 18"x10' 
Fuel Unlls & Oeser: 156· ELEMENT Template: TRIGA-SS (lW/U,ZI1<, SST, to to 20%, U) 1.41 
Heavy Metal Mas<3: BOl=30.12kg ; EOl=29.761<g 'Templ.te Bumup(MWd): 6.65 
ROD Storage Silo: INEEl Template BOl Heavy Metal Mas. (MT): 0.000195 

Template Decay Time· 5 years 
n. Estimates m Xo b Yo Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) lnventories(Ci) Inventories(Ci) Group (bounding) 
AC·227 8.5173E-10 342.513 685.026 O.OOE+OO 2.92E-07 5.83E-07 Avg. MeV 
-';Ac:mo:'--2;;:4;,1-------:;:1.:;;83321~E'-;-03~-----.:;342'2.~5"'13<-----685.026--- O.OOE+o:s0;-----;:6c;.28E-Ol 1.26E~ __0.0_150 1_.107_E_+1_4 
Am-242m 1.4129E·OO 342.513 685.026 0.001:+00 4.84E~--O:047------c9;:'.~68·:::;E~-04 0.0250 2.436E+13 
Am-243 1.4n4E-07 342.513 685.026 O.OOE+OO 5.06E-05 1.01E-04 0.0375 2_075E+13 
';CC"';-14~'-------~-----;-1';;.20:87"'1;-;E~-"047----~34~2';:.5C01"3----""68::;:50'.;:0·2:C6:~ O.OOE+OO 4.41E~.-O:O"2---"C8;;'."'82"'E~-"02;;----iIt----=0':.0=57:::5:---~---=2.~129::"'"'E"-+7.:-13 
CI-36 2.8120E-OO 342.513 685.026 O.OOE+OO 9.63E-04 1.93E-03 0.0850 1.319E+13 
Cm-243 1.7940E-07 342.513 685.026 O.OOE+OO 6.14E-05 1.23E-04 0.1250 9.580E+12 
Cm-244 1.6962E-OO 342.513 685.026 O.OOE+OO 5.81E-04 1.16E-03 0.2250 1.119E+13 
Co-GO 1.2839E+OO 342.513 685.026 O.OOE+OO 4.40E+02 8.80E+02 0.3750 5.679E+12 
-;:C;-::S'-'-1:-:34:-:--------C::9.'=054~1;.;E~_D-=2;:----~34~2'"'.5C01=3----""68::;:50'.=02:c6:~---:0".0::;:0"E~+O~0---:03."710E=-+O~I'----:6".2::;:0"E~+O~I---If---: 0'"'.5=750=----=7.=SSO===E''+"'-=-13 

CS-I35 3.2195E-05 342.513 685.026 O.OOE+OO 1.10E_D2 2.21E_D2 0.8500 3.240E+12 
CS-137 2.7584E+OO 342.513 685.026 O.OOE+OO 9.44E+02 1.89E+03 1.2500 6.581E+13 
EU-I54 1.5368E-02 342.513 685.026 O.OOE+OO 5.26E+OO 1.05E+01 1.7500 4.387E+10 
EU-155 2.9293E_D2 342.513 685.026 O.OOE+OO l.00E+Ol 2.01E+01 2.2500 7.071E+10 
Fe-55 7.7158E-Ol 342.513 685.026 O.OOE+OO 2.84E+02 5.29E+02 2.7500 5.6t1E+08 
H-3 1.1111E_D2 342.513 685.026 O.OOE+OO 3.81E+OO 7.61E+OO 3.5000 6.532E+07 
1-129 7.3684E-07 342.513 685.026 O.OOE+OO 2.52E-04 5.05E-04 5.ססOO 3.777E+02 
Kr-85 2.5263E_Dl 342.513 685.026 O.OOE+OO 8.65E+Ol 1.73E+02 7.ססOO 4.278E+01 
Np-237 1.2427E-Q6 342.513 685.026 O.OOE+OO 4.26E-Q4 8.51E-04 11.ססoo 4.876E+00 
Pa-231 3.8511E_D9 342.513 685.026 O.OOE+OO 1.32E-Q6 2.84E-Q6 
Pb-21 0 7.3880E-15 342.513 685.026 O.OOE+OO 2.53E-12 5.OOE-12 
Pm-147 2.1023E+OO 342.513 685.026 O.OOE+OO 7.20E+02 1.44E+03 
PU-238 1.0383E_D3 342.513 685.026 O.OOE+OO 3.56E_Dl 7.11 E-01 
PU-239 5.5293E-03 342.513 685.026 O.OOE+OO 1.89E+OO 3.79E+OO 
PU-240 2.1278E-03 342.513 685.026 O.OOE+OO 7.29E_Dl l.46E+OO 

-;P.:'U::o-2;:;4001 o;1.:;;0:_;195~E'"'-D"'1;_---_;342'2.~5:_;13<__---_';;68"'5"'.~026 O.OOE+OO 3.49E+Ol 6.98E+Ol 
PU-242 2.3128E-07 342.513 685.026 O.OOE+OO 7.92E-DS l.58E-Q4 
Ra-226 5.2782E-14 342.513 685.026 O.OOE+OO 1.81E-11 3.62E-l1 
Ra-228 1.8338E-l0 342.513 685.026 O.OOE+OO 6.62E-Q8 1.32E_D7 
RU-lOO ·9.1684E_D2 342.513 685.026 O.OOE+OO 3.14E+Ol 6.28E+Ol 
Se-79 1.3018E-DS 342.513 685.026 O.OOE+OO 4.46E-03 8.92E-03 
5n-126 1.2167E-DS 342.513 685.026 O.OOE+OO 4.17E-03 8.33E_D3 
Sr-90 2.6045E+OO 342.513 685.026 O.OOE+OO 8.92E+02 1.78E+03 
Tc-gg 4.4241E-Q4 342.513 685.026 O.OOE+OO 1.52E_Dl 3.03E-Ol 
Th-229 1.3713E-l0 342.513 685.026 O.OOE+OO 4.70E-OB 9.39E-Q8 
Th-230 l.8090E-ll 342.513 685.026 O.OOE+OO 6.20E-Q9 1.24E-Q6 
Th-232 2.5278E-l0 342.513 685.026 O.OOE+OO 8.66E-Q8 1.73E_D7 
TI-2OB 1.6947E-Q8 342.513 685.026 O.OOE+OO 5.80E-Q6 1.16E-DS 
U-232 4.8737E-Q8 342.513 685.026 O.OOE+OO 1.67E-DS 3.34E-05 Thermal Power 
7U'""-2=33~----------'-1"'.2,o203~E=_-=07=___-----'34~2'"'.5:_:1=3----_=685==.=02=-6:~---'O".OO=_:~E,,+OO~----=4'-'.1::::8::=E_:-OS:=_---:e:8"'.36~E-_c:05"o___jINominat BoundingHeat 
U-234 1.5925E_D7 342.513 685.026 O.OOE+OO 5.45E-DS 1.09E-Q4 Output Heat Output 
U-235 -2.6194E-Q6 342.513 0.000 1.29E-02 1.20E-02 1.29E_D2 /Wattsl /Wattsl 
U-236 1.2693E-DS 342.513 685.026 O.OOE+OO 4.35E-03 8.70E-03 1.99E+Ol 3.99E+01 
U-238 -3.8331E-Q8 342.513 0.000 8.12E-03 8.11E-03 8.12E_D3 Total Total 
V-90 2.6060E+OO 342.513 685.026 O.OOE+OO 8.93E+02 1.79E+03 
Other Radionuclides 1.23E+03 2.47E+03 
m. Template SeIedions.....I"Y. ,andCbeeks 
Template Selection Summary 

From SFD Used Basis for Parameter Differences: 
Reactor Moderator: LW AND U ZIRC HYDRIDE lW AND U ZIRC HYDRIDE 

Fuel Cladding: SST (304) SST 

BO~O~==::1--""19::'.~:;;8;;;~~~C;18;;--+-----1;-;0:-:~"-0-;;:20;;---1 

Bumup Summary (MWd)' Basis for bumuD used in estimate: 
From SFD Estimated

Nornlnal:I -+ ---c34~2.~5:::;t3]Norrinat bumup calaJlated from th, heavy metal mass destn>yed. 
Bounding:1 I 685.026 Bounding bumup assumed to be twice nominal bumup. 

Checks 
Estimated Bumupl 

Bumup Multiplier Given Bumup EstimalEld EOl HMiGiven EOl HM 
Nominal:1 0.33 I 1.001 

Bounding: 0.67 ,
Reactor shutdown, core removal. stomge, shipping or other date confllTmng that Irradiation ceased for fuel. 

~olal bumup for all fuel assodated with this worKsheet must be divided by SOL heavy metal mass to get specific bumup values (MWd'MT). 
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I	 Fuel Radionuclide Inventory Worksheet 

I. Fuel and Template Inf.........tlOP Estimated 
Fuel Name: TAIGA STD lFuef decay start date: 2035 Canister usage: 

SNFID#: 237 Estimates as of: 2010 18"x10' 
Fuel Units & Oeser: 203 - ELEMENT Template: TAIGA-55 (lWiU-Zr1<. SST. 10 to 20%. U) 1.83 
Heavy Metal Mas.: BOl=39.99k9 ; EOl=37.58k9 2Template Bumup(MWd): 6.65 
ROD Storage Site: INEEl Templste BOl Heavy Metal Mass (MT): 0.000195
 

Template Decay Time" 5 years
 

D. Estimates m x. x. b y. y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Invenlories(Ci) Group (bounding) 
Ae-227 8.5173E-l0 2,306.045 4,612.090 O.ooE+OO 1.96E-Q6 3.93E-06 Avg.MeV 
Am-241 1.8331E-03 2,306.045 4,612.090 O.ooE+OO 4.23E+OO 8.45E+OO 0.0150 7.454E+14 
Am-242m 1.4129E-Q6 2,306.045 4,612.090 O.ooE+OO 3.26E-03 6.52E-03 0.0250 1.640E+14 
Am-243 1.4774E-07 2,306.045 4,612.090 O.OOE+OO 3.41E-04 6.81E-04 0.0375 1.397E+14 
C-14 1.2871E-04 2,306.045 4,612.090 O.ooE+OO 2.97E-Ql 5.94E-Ol 0.0575 1.434E+14 
CI-36 2.8120E-Q6 2,306.045 4,612.090 O.ooE+OO 6.48E-03 1.30E-02 0.0850 8.882E+13 
Cm-243 1.7940E-07 2,306.045 4,612.090 O.ooE+OO 4.14E-Q4 8.27E-04 0.1250 6.450E+13 
Cm-244 1.6962E-06 2,306.045 4,612.090 O.ooE+OO 3.91E-03 7.82E-03 0.2250 7.535E+13 
Co-50 1.2839E+OO 2,306.045 4,612.090 O.OOE+OO 2.96E+03 5.92E+03 0.3750 3.824E+13 
Cs-l34 9.0541E-02 2,306.045 4,612.090 O.OOE+OO 2.09E+02 4.18E+02 0.5750 5.083E+14 
Cs-135 3.2195E-05 2,306.045 4,612.090 O.ooE+OO 7.42E-02 1.48E-Ql 0.8500 2.182E+13 
Cs-137 2.7564E+OO 2,306.045 4,612.090 O.ooE+OO 6.36E+03 1.27E+04 1.2500 4.431E+14 
Eu-154 1.5368E-02 2,306.045 4,612.090 O.ooE+OO 3.54E+Ol 7.09E+Ol 1.7500 2.954E+l1 
EU-155 2.9293E-02 2,306.045 4,612.090 O.ooE+OO 6.76E+Ol 1.35E+02 2.2500 4.761E+11 
Fe-55 7.7158E-Ol 2,306.045 4,612.090 O.ooE+OO 1.78E+03 3.56E+03 2.7500 3.nSE+09 
H-3 1.1111E-02 2,306.045 4,612.090 O.ooE+OO 2.56E+Ol 5.12E+Ol 3.5000 4.398E+08 
1-129 7.3684E-07 2,306.045 4,612.090 O.ooE+OO 1.70E-03 3.40E-Q3 5.ססOO 2.442E+03 
Kr-85 2.5263E-Ql 2,306.045 4,612.090 O.ooE+OO 5.83E+02 1.17E+03 7.ססOO 2.764E+02 
Np-237 1.2427E-06 2,306.045 4,612.090 O.ooE+OO 2.87E-03 5.73E-03 11.ססOO 3.149E+Ol 
Pa-231 3.8511E-09 2,306.045 4,612.090 O.OOE+OO 8.88E-06 1.78E-Q5 
Pb-210 7.3880E-15 2,306.045 4,612.090 O.ooE+OO 1.70E-ll 3.41E-ll 
Pm-147 2.1023E+OO 2,306.045 4,612.090 O.ooE+OO 4.85E+03 9.70E+03 
Pu-238 1.0383E-03 2,306.045 4,612.090 O.ooE+OO 2.39E+OO 4.79E+OO 
Pu-239 5.5293E-Q3 2,306.045 4,612.090 O.ooE+OO 128E+Ol 2.55E+Ol 
Pu-240 2.1278E-03 2,306.045 4,612.090 O.ooE+OO 4.91E+OO 9.81E+OO 
Pu-241 1.0195E-Ol 2,306.045 4,612.090 O.ooE+OO 2.35E+02 4.70E+02 
Pu-242 2.3128E-Q7 2,306.045 4,612.090 O.ooE+OO 5.33E-04 1.07E-Q3 
Ra-226 5.2782E-14 2,306.045 4,612.090 O.ooE+OO 1.22E-l0 2.43E-l0 
Ra-228 1.9338E-l0 2,306.045 4,612.090 O.OOE+OO 4.46E-Q7 8.92E-07 
RU-l06 9.1884E-02 2,306.045 4,612.090 O.ooE+OO 2.11E+02 4.23E+02 
Se-79 1.3018E-Q5 2,306.045 4,612.090 O.ooE+OO 3.ooE-02 6.OOE-02 
Sn-126 1.2167E-Q5 2,306.045 4,612.090 O.OOE+OO 2.81E-Q2 5.61E-Q2 
Sr-90 2.6045E+OO 2,306.045 4,612.090 O.ooE+OO 6.01E+03 1.20E+04 
Tc-99 4.4241E-D4 2,306.045 4,612.090 O.ooE+OO 1.02E+OO 2.04E+OO 
Th-229 1.3713E-l0 2,306.045 4,612.090 O.ooE+OO 3.16E-07 6.32E-Q7 
Th-230 1.8090E-l1 2,306.045 4,612.090 O.ooE+OO 4.17E-08 8.34E-oB 
Th-232 2.5278E-l0 2,306.045 4,612.090 O.ooE+OO 5.83E-Q7 1.17E-06 
T1-208 1.6947E-oB 2,306.045 4,612.090 O.ooE+OO 3.91E-Q5 7.82E-Q5 
U-232 4.8737E-oB 2,306.045 4,612.090 O.OOE+OO 1.12E-04 2.25E-Q4 Thermal Power 
U-233 1.2203E-Q7 2,306.045 4,612.090 O.ooE+OO 2.81E-04 5.63E-04 Nominal Heat Bounding 
U-234 1.5925E-Q7 2,306.045 4,612.090 O.ooE+OO 3.67E-Q4 7.34E-04 Output HeatOutpul 
U-235 -2.6194E-06 2,306.045 0.000 1.71E-Q2 1.11E-02 1.71E-Q2 (Watts) (Watts) 
U-236 1.2693E-Q5 2,306.045 4,612.090 O.OOE+OO 2.93E-02 5.85E-02 1.34E+02 2.68E+02 
U-238 -3.8331 E-oB 2,306.045 0.000 1.08E-Q2 1.07E-Q2 1.08E-Q2 Total Total 
Y-90 2.6060E+OO 2,306.045 4,612.090	 O.OOE+OO 6.01E+03 1.20E+04 
Other Radionuelides 8.31E+03 1.88E+04 
m.Temnlate~~"" ••_ andCheIlks 
TemDlate Selection Summary 

FromSFD Used Basis lor Parameler Differences: 
Reactor Moderator: lW AND U ZIRe HYDRIDE LW AND U ZIRe HYDRIDE 

Fuel Clacldlng: SST (304) SST 
BOl HM Constituents: U-ZrHX U 

BOl Enrichment 0/.: 19.79695431 10t02O 

Bumup Summary (MWd)" Basis for burnup used in estimate: 
From SFD Estimated 

Nominal:1 I 2.306.045 Nominal bumup caladated from the heavy metal mass destroyed. 
Boundlng:1 I 4.612.090 Bounding bumup assumed to be twice norrinal bumup. 

Checks 
Estimated Bumupl 

Bumuo MuIa"'ier Given Bumup Estimated EOl HMlGlven EOl HM 
Nominal: 1.69 I 1.001 

Bounding: 3.38 ,
Reactor shutdo'Ml, core removal, storage, shlpptng or other date conflnnlng thai irradiation ceased for fuel.
 

2Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup vatues (MWcVMT).
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Fuel Radionuclide Inventory Worksheet 

I. Fuel and Template Information Estimated 
Fuel Name: TRIGA STD l Fuel decay start date: 2035 Canister usage: 

SNF 10 II: 264 Estimates as of: 2010 18"x10' 
Fuel Units & Oeser: 104· ELEMENT Template: TRIGA-SS (LWIU-Zrx. SST. 10 to 20"•. U) 0.94 
Heavy Metal Mas.: BO~19.93kg ; EOL=19.nkg 2Template Bumup(MWd): 6.65 
ROD Storage Silo: INEEL Template BOL Heavy Metal Mass (MT): 0.000195 

Template Decay Time" 5 years 
n. Estimates m b y" Yb Gamma Sources 

Photon Total
 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec
 

RadionucUde Template Fuel Burnup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding)
 

Ae-227 8.5173E-10 148.919 297.837 o.OOE:-:+OO-==-__-----o1"'.27E-o7 2.54E-07 AV9 MeV 
.:,A"'m'-'-2~4~1----~--_____:1'"'.833~S;1;=E_;-0:;;3----_o_14.;;8;'C.9;;.;1c;9:____--____o297.837 O.OOE+OO 2.73E-01 5,46E-01 0.~150=-----4,-.8=-1'"'4=-E+,-1,-3 
Am-242m 1.4129E-06 148.919 297.837 O.OOE+OO 2.10E-04 4.21E-04 00250 1.059E+13
 
'oA"'m'--2::;-43~"-------·--::-1.:";4"'77"'4;:E=--"07=-----:1-;4::;-8.:;;9-::-19=---------=297.837 O.OOE+OO 2.20E-05 4.40E-Q5 0:037'''5----'9''.020'=E=-+''1''2
 
.;C;.:-1"'4;.::---------------;-I.'i2"'87"'1;-;E=--"04;;-----;I-';48"."'9:O-19;c-------;c29"'7".83;;;c:7;----;0".OO""~-;E='+oo~----71.92E-02 3.83E-Q2 0.0575 9.259E+12
 

CI-36 2.8120E-06 148.919 297.837 O.OOE+OO 4.19E-04 8.38E-04 0.0850 5.738E+12 
-3C::-m.::_2=-43'""""--------'1C'.7:=0940~ooE--':0=7----..:.148-'7".9=-1'=9c......---2~9~7-:B37---0:.:;.OO;;:-;=E-',+OO~------;;2:--;.6O;7;=E-D5~----;5"'.34s=E--;0:;;5---U ..-~0.::;12;;;50~-------:;4.::-;165E+12 

Cm-244 1.6962E-06 148.919 297.837 O.OOE+OO 2.53E-04 5.OSE-Q4 0.2250 4.s6sE+12
 
-;:CO~-60~--_--_.____:1"'.2;c83~9~E+OO,os:c......---_o_148~.9"=1;:;9:____---;;:29~7.,837 O.OOE+OO 1.91E+02 3.82E+02 0.3750 2.469E+12
 
Cs-134 9.0541E-Q2 148.919 297.837 O.OOE+OO l.35E+Ol 2.70E+01 0.5750 3.283E+13
 
Cs-135 3.2195E-05 148.919 297.837 O.OOE+OO 4.79E-03 9.59E-03
 0.8500 1.409E+12
 
Cs-137 2.7564E+OO 148.919 297.837 O.OOE+OO 4.10E+02 8.21E+02
 1.2500 2.861E+13 
Eu-l54 1.5368E-02 148.919 297.837 O.OOE+OO 2.29E+OO 4.58E+OO 1.7500 1.907E+10 
Eu-155 2.9293E-02 148.919 297.837 O.OOE+OO 4.36E+OO 8.72E+OO 2.2500 3.074E+l0 
Fe-55 7.7158E-Q1 148.919 297.837 O.OOE+OO 1.15E+02 2.30E+02 2.7500 2.439E+08 
H-3 1.1111E-Q2 148.919 297.837 O.OOE+OO 1.65E+OO 3.31E+OO 3.5000 2.840E+07 
1-129 7.3684E-Q7 148.919 297.837 O.OOE+OO 1.10E-Q4 2.19E-04 5.ססOO 1.684E+02 
7K"-r-.::8"'5~----.---2:::."'52~63=E'-'-0~1____:----'1..:.48=-.,,91~9--------"2 ",97:c:.83~:7 O.OOE+OO 3.76E+01 7.52E+01 7.ססOO 1.909E+01 
Np-237 1.2427E-06 148.919 297.837 O.OOE+OO 1.85E-04 3.70E-04 11.ססOO 2.176E+OO 
Pa-231 3.8511E-09 148.919 297.837 O.OOE+OO 5.74E-07 1.15E-06 
.,P~b-:"2oc1"'0;___-----.____:7"'.0,;3880:;;;;;_;=E'c-1;;;5;----_;1~48"'.;,91;-;9;----~297.837 O.OOE+OO 1.10E-12 2.20E-12 
Pm-147 2.1023E+OO 148.919 297.837 O.OOE+OO 3.13E+02 626E+02 
Pu-238 1.0383E-Q3 148.919 297.837 O.OOE+OO 1.55E-Ql 3.09E-Ol 
Pu-239 5.5293E-Q3 148.919 297.837 O.OOE+OO 8.23E-Q1 1.65E+OO 
Pu-240 2.1278E-Q3 148.919 297.837 O.OOE+OO 3.17E-01 6.34E-Q1 
Pu-241 1.0195E-Q1 148.919 297.837 O.OOE+OO 1.52E+01 3.04E+Ol 
Pu-242 2.3128E-Q7 148.919 297.837 O.OOE+OO 3.44E-OS 6.89E-OS 
Ra-226 5.2782E-14 148.919 297.837 O.OOE+OO 7.86E-12 1.57E-11 
Ra-228 1.9338E-10 148.919 297.837 O.OOE+OO 2.88E-08 5.76E-08 
""R"'u":-I"'06::::-------~'c9::.:.7.1664~~E--:-Q:=2----~I48-'7".9=:1:-':9c......---2"'9~7o.c83~7 O.OOE+OO 1.37E+01 2.73E+01 
8e-79 1.3018E-Q5 148.919 297.837 O.OOE+OO 1.94E-Q3 3.88E-03 
8n-126 1.2167E-D5 148.919 297.837 O.OOE+OO 1.81E-D3 3.62E-D3 
8r-90 2.6045E+OO 148.919 297.837 O.OOE+OO 3.88E+02 7.76E+02 
Te-99 4,4241E-Q4 148.919 297.837 O.OOE+OO 6.59E-Q2 1.32E-Q1 
Th-229 1.3713E-10 148.919 297.837 O.OOE+OO 2.04E-oB 4.08E-oB 
Th-230 1.8090E-11 148.919 297.837 O.oOE+OO 2.69E-Q9 5.39E-Q9 
Th-232 2.5278E-10 148.919 297.837 O.OOE+OO 3.76E-08 7.53E-oB 
11-208 1.6947E-oB 148.919 297.837 O.OOE+OO 2.52E-06 5.OSE-Q6 
-iiU~-2,~3""2------------,4"'.8~7"'37'"E;.-oB=---......;.148~.9~1-=9---~2"'97:c:.83~7~ O.ooE+OO 7.26E-06 1.45E-05 Thermal Power 
7U"-2"'33~-_------___71."'2,,203~E'""-Q,,7~-_-_;I~48,,."'9:o-19;c------2;;:9:;:7".83~~7;_--_;0".OO~EO'+OO~--_.;;I:=;.8;::2:;:E_;-Q5~---,o3:::.63~E-_;OS~_lINominal BoundingHeat 
U-234 1.5925E-Q7 148.919 297.837 O.OOE+OO 2.37E-Q5 4.74E-OS OutPut HeatOutpul 
U-235 -2.6194E-Q6 148.919 0.000 8.61E-D3 8.22E-D3 8.61E-D3 /Watts) /Watts\ 
U-236 1.2693E-D5 148.919 297.837 O.OOE+OO 1.89E-Q3 3.78E-D3 8.67E+OO 1.73E+01 
U-238 -3_8331E-oB 148.919 0.000 5.36E-Q3 5.35E-D3 5.36E-D3 Total Total 
V-90 2.6060E+OO 148.919 297.837 O.OOE+OO 3.88E+02 7.76E+02 
Other Radionuelides 5.37E+02 1.07E+03 
ID. TempJare SdedWn Sununal'Y, ButJlu •and Ched<s 
Template Selection Summary 

From SFD Used Basis for Parameter Differences:
Reactor Moderater: lW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel C1addlng: SST (304) SST 

BO;O~E:'=:;I----;;:20"".~;;;;;;Z:;;;rH;;;X~--t---c1;-;0::~'-;;:20;:-----J 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD I Estimated 

Nominal: 148.919 Nominal bumup calculated from the heavy metal mass destroyed.
 
Bounding: 297.837 BoUnding bumup assumed to be twice nominal bumup.
 

Checks 
EstImated Bumupl 

Bumup MUltiplier Given Bumup Estimated EOl HMlGlven EOL HM
 

Nomlnal:1 0.22
 I 1.001
 
Boundlng:1 0.44
 ,

Reactor shutdown, core removal, storage. shlppmg or other date confirmIng that irradiation ceased for fuet 

2rOlal bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd'MT). 

I 
I 
I 
I
I
I 
I
I
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Fuel Radionuclide Inventory Worksheet 
,I. F~eI andTemplale W_tio" Estimated 

Fuel Name: TRIGA STD 'Fuel decay start date: 2026 Canister usage: 
SNFID#: 256 Estimates as of: 2010 18"x10' 

Fuel Units & Oeser: 58 - ELEMENT Template: TRIGA-AI (LW/lJ.Zrx, Alum., 101020%, U) 0.52 
Heavy Metal Ma••: BO~10.93kQ ; EO~10.89kQ 'Template Bumup(MWd): 6.65 
ROD Storage Site: INEEL Template BOL Heavy Metal Ma•• (MT): 0.00018 

Template Decay Time' 5 years 

n.Estimates m x. x, b y. y, Gamma Sources
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radianuelide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 8.0632E-10 53.248 106.496 O.OOE+OO 4.29E-08 8.59E-OB Avg. MeV 
Am-241 2.2586E-D3 53.248 106.496 O.OOE+OO 1.20E-Ol 2.41E-Dl 0.0150 1.802E+13 
Am-242m 1.9925E-06 53.248 106.496 O.OOE+OO 1.06E-04 2.12E-04 0.0250 3.912E+12 
Am-243 2.3323E-07 53.248 106.496 O.OOE+OO 1.24E-D5 2.48E-05 0.0375 4.873E+12 
C-14 4.3308E-05 53.248 106.496 O.OOE+OO 2.31E-03 4.61E-D3 0.0575 3.736E+12 
CI-36 4.3023E-08 53.248 106.496 O.OOE+OO 2.29E-06 4.58E-06 0.0850 2.615E+12 
Cm-243 2.7429E-07 53.248 106.496 O.OOE+OO 1.48E-05 2.92E-D5 0.1250 3.911E+12 
Cm-244 3. 1504E-06 53.248 106.496 O.OOE+OO 1.68E-04 3.36E-D4 0.2250 2.183E+12 
Co-50 3.1008E-D2 53.248 106.496 O.OOE+OO 1.65E+OO 3.30E+OO 0.3750 9.715E+l1 
Cs-l34 1.0367E-Ol 53.248 106.496 O.OOE+OO 5.52E+OO 1.10E+01 0.5750 1.232E+13 
Cs-l35 3.1549E-05 53.248 106.496 O.OOE+OO 1.68E-D3 3.36E-D3 0.8500 3.032E+12 
Cs-137 2.7564E+OO 53.248 106.496 O.OOE+OO 1.47E+02 2.94E+02 1.2500 3.143E+12 
Eu-l54 1.3490E+OO 53.248 106.496 O.OOE+OO 7.18E+Ol 1.44E+02 1.7500 8.995E+10 
EU-155 4.3880E-Ol 53.248 106.496 O.OOE+OO 2.34E+Ol 4.67E+Ol 2.2500 1.093E+10 
Fe-55 8.6782E-03 53.248 106.496 O.OOE+OO 4.62E-Ol 9.24E-Dl 2.7500 8.880E+0? 
H-3 1.0805E-D2 53.248 106.496 O.OOE+OO 5.75E-Ol 1.15E+OO 3.5000 1.038E+07 
1-129 7.3805E-07 53.248 106.496 O.OOE+OO 3.93E-D5 7.86E-05 5.0000 6.754E+Ol 
Kr-85 2.5218E-Ol 53.248 106.496 O.OOE+OO 1.34E+Ol 2.69E+Ol 7.0000 7.657E+OO 
Np-237 1.4463E-D6 53.248 106.496 O.OOE+OO 7.70E-05 1.54E-D4 11.0000 8.729E-01 
Pa-231 3.5970E-D9 53248 106.496 O.OOE+OO 1.92E-D7 3.83E-07 
Pb-210 8.2511E-15 53.248 106.496 O.OOE+OO 4.39E-13 8.79E-13 
Pm-147 2.0767E+OO 53.248 106.496 O.OOE+OO 1.IIE+02 2.21E+02 
Pu-238 1.3514E-D3 53.248 106.496 O.OOE+OO 7.20E-02 1.44E-Ol 
Pu-239 5.6947E-D3 53.248 106.496 O.OOE+OO 3.03E-Dl 6.06E-Dl 
Pu-240 2.2647E-03 53.248 106.496 O.OOE+OO 1.21E-Dl 2.41 E-Ol 
Pu-241 1.2574E-Dl 53.248 106.496 O.OOE+OO 6.70E+OO 1.34E+Ol 
Pu-242 3.0602E-D7 53.248 106.496 O.OOE+OO 1.63E-05 3.26E-D5 
Ra-226 5.7353E-14 53.248 106.496 O.OOE+OO 3.05E-12 6.11E-12 
Ra-228 1.8150E-l0 53248 106.496 O.OOE+OO 9.66E-09 1.93E-OB 
Ru-l06 9.3744E-D2 53.248 106.496 O.OOE+OO 4.99E+OO 9.98E+OO 
Se-79 1.2938E-D5 53.248 106.496 O.OOE+OO 6.89E-04 1.38E-03 
Sn-126 1.2239E-D5 53.248 106.496 O.OOE+OO 6.52E-D4 1.30E-03 
Sr-90 2.6000E+OO 53.248 106.496 O.OOE-+OO 1.38E+02 2.nE+02 
Tc-99 4.4120E-D4 53.248 106.496 O.OOE+OO 2.35E-D2 4.70E-D2 
Th-229 1.4749E-l0 53.248 106.496 O.OOE+OO 7.85E-09 1.57E-OB 
Th-230 1.9549E-ll 53.248 106.496 O.OOE+OO l.04E-D9 2.08E-09 
Th-232 2.3744E-10 53.248 106.496 O.OOE+OO 1.26E-OB 2.53E-OB 
TI-208 1.9459E-OB 53.248 106.496 O.OOE+OO 1.04E-06 2.07E-D6 
U-232 5.5015E-OB 53.248 106.496 O.OOE+OO 2.98E-06 5.Q7E-06 Thenmal Power 
U-233 1.3132E-07 53.248 106.496 O.OOE+OO 6.99E-D6 1.40E-D5 Nominal Heat Bounding 
U-234 1.7323E-D7 53.248 106.496 O.OOE+OO 9.22E-D6 1.84E-D5 Output Heat Output 
U-235 -2.6159E-D6 53.248 0.000 4.70E-03 4.56E-03 4.70E-D3 (Watts) (Watts) 
U-236 1.2717E-D5 53.248 106.496 O.OOE+OO 6.nE-D4 1.35E-D3 2.88E+OO 5.35E+OO 
U-238 -3.8857E-OB 53.248 0.000 2.94E-D3 2.94E-D3 2_94E-D3 Total Total 
V-90 2.5015E+OO 53.248 106.496 O.OOE+OO 1.39E+02 2.nE+02 
Other Radionuelides
 2.02E+02 4.05E+02 

'm. TOIIII>Iate Selection ~l.'Y,B~
 audChetb 
Template Selection Summary 

From SFD Used Basis for Parameter Differences: 
Reactor_ LW AND U ZIRe HYDRIDE LW AND U ZIRe HYDRIDE 

Fuel Cladding: ALUM ALUM 
BOl HM eonstltuents: U-ZrHX U 

BOL Enrichment 0;.: 19.89205598 10to 20 

Bumup Summary (MWd) Basis for bumup used in estimate: 
From SFD Estimated 

Nomlnal:1 53.2481 38.753 Nominal bumup taken directly from SFD (converted to MWd). 
Bounding: 106.496 ~lJlding bumup assumed to be twice nominal bumup. 

Checks
 

Estimated Bumupl
 
BumuD Multiplier
 Given BumuP
 Estimated EOl HMlGlven EOl HM
 

Nomlnal:1
 0.13
 0.73
 I 1.001 
Bounding:
 0.26
 ,

Reactor shutdown, core removal, storage, shipping or other date continmog that ,rradiation ceased for fuel. 

2To1a1 bumup for all fuel associated with this worf(sheet must be divided by BOl heavy me1a1 mass to get specific bumup values (MWd'MT). 
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Fuel Radionuclide Inventory Worksheet 

1. Fuel and T empIat. Information Estimated
 

Fuel Name: TRIGA STD 'Fuel decay start date: 2035 Canister usage:
 
SNF 10 (I: 258 Estimates as of: 2010 18"xl0'
 

Fuel Unll9 & Desc:T: 85 - ELEMENT Template: TRIGA·SS (LW/U·ZI1<, SST. 10 to 20%, U) 0.77
 

Heavy Metal M....: BOL=14.88k9 ; EOl=14.34k9 Zoremplate Bumup(MWd}: 6.65 
ROO Storage Sits: INEEL Template BOl Heavy Metal Mass IMT): 0.000195 

Template Decay Time' 5 years 

n. Estimates m x" x. b y" y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial ActiVity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Bumup IMWd)' Bumup (MWdj' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 8.5173E-l0 511.192 1,022.384 O.OOE+OO 4.35E-07 8.71E-07 Avg.MeV 
Am-241 1.8331E-Q3 511.192 1,022.384 O.OOE:"OO 9.:l7E-Ol 1.87E+OO 0.0150 1.652E+14 
Am-242m 1.4129E-<l6 511.192 1,022.384 O.OOE+OO 7.22E-04 1.44E-03 0.0250 3.636E+13 
Am-243 1.4774E-07 511.192 1,022.384 O.OOE+OO 7.55E-05 1.51E-Q4 0.0375 3.096E+13 
C-14 1.2871E-Q4 511.192 1,022.384 O.OOE+OO 6.58E-02 1.32E-Ol 0.0575 3.178E+13 
CI-36 2.8120E-06 511.192 1,022.384 O.OOE+OO 1.44E-03 2.87E-03 0.0850 1.969E+13 
Cm-243 1.7940E-07 511.192 1,022.384 O.OOE+OO 9.17E-Q5 1.83E-Q4 0.1250 1.430E+13 
Cm-244 1.6962E-06 511.192 1,022.384 O.OOE+OO 8.67E-04 1.73E-03 0.2250 1.670E+13 
Co-6O 1.2839E+OO 511.192 1,022.384 O.OOE+OO 6.56E+02 1.31E+03 0.3750 8.476E+12 
Cs-l34 9.0541E-02 511.192 1,022.384 O.OOE+OO 4.83E+Ol 9.26E+Ol 0.5750 1.127E+14 
Cs-135 3.2195E-Q5 511.192 1,022.384 O.OOE+OO 1.65E-02 3.29E-02 0.8500 4.836E+12 
Cs-137 2.7564E+OO 511.192 1,022.384 O.OOE+OO 1.41E+03 2.82E+03 1.2500 9.822E+13 
Eu-l54 1.5368E-02 511.192 1,022.384 O.OOE+OO 7.86E+OO 1.57E+Ol 1.7500 6.548E+l0 
Eu-155 2.9293E-02 511.192 1,022.384 O.OOE+OO 1.50E+Ol 2.99E+Ol 2.2500 1.055E+11 
Fe-55 7.7158E-ol 511.192 1,022.384 O.OOE+OO 3.94E+02 7.89E+02 2.7500 8.374E+08 
H-3 1.1111E-02 511.192 1,022.384 O.OOE+OO 5.68E+OO 1.14E+Ol 3.5000 9.749E+07 
1-129 7.3684E-07 511.192 1,022.384 O.OOE+OO 3.77E-04 7.53E-04 5.0000 5.450E+02 
Kr-85 2.5263E-ol 511.192 1,022.384 O.OOE+OO 1.29E+02 2.58E+02 7.0000 6.169E+01 
Np-237 1.2427E-<l6 511.192 1,022.384 O.OOE+OO 6.35E-Q4 1.27E-03 11.0000 7.029E+00 
Pa-231 3.8511E-09 511.192 1,022.384 O.OOE+OO 1.97E-06 3.94E-<l6 
Pb-21 0 7.3880E-15 511.192 1,022.384 O.OOE+OO 3.78E-12 7.55E-12 
Pm-147 2.1023E+OO 511.192 1,022.384 O.OOE+OO 1.07E+03 2.15E+03 
Pu-238 1.0383E-03 511.192 1,022.384 O.OOE+OO 5.31E-ol 1.06E+OO 
Pu-239 5.5293E-03 511.192 1,022.384 O.OOE+OO 2.83E+OO 5.65E+OO 
Pu-240 2.1278E-03 511.192 1,022.384 O.OOE+OO 1.09E+OO 2.18E+OO 
Pu-241 1.0195E-ol 511.192 1,022.384 O.OOE+OO 5.21E+Ol 1.04E+02 
Pu-242 2.3128E-07 511.192 1,022.384 O.OOE+OO 1.18E-04 2.36E-Q4 
Ra-226 5.2782E-14 511.192 1,022.384 O.OOE+OO 2.70E-ll 5.40E-ll 
Ra-228 1.9338E-l0 511.192 1,022.384 O.OOE+OO 9.89E-Q8 1.98E-07 
Ru-l06 9.1684E-02 511.192 1,022.384 O.OOE+OO 4.69E+Ol 9.37E+Ol 
Se-79 1.3018E-Q5 511.192 1,022.384 O.OOE+OO 6.65E-03 1.33E-02 
Sn-126 1.2167E-Q5 511.192 1,022.384 O.OOE+OO 6.22E-03 1.24E-02 
Sr-90 2.6045E+OO 511.192 1,022.384 O.OOE+OO 1.33E+03 2.68E+03 
Tc-99 4.4241E-Q4 511.192 1,022.384 O.OOE+OO 2.26E-ol 4.52E-ol 
Th-229 1.3713E-l0 511.192 1,022.384 O.OOE+OO 7.01E-Q8 1.40E-07 
Th-230 1.8090E-ll 511.192 1,022.384 O.OOE+OO 9.25E-09 1.85E-Q8 
Th-232 2.5278E-l0 511.192 1,022.384 O.OOE+OO 1.29E-07 2.58E-07 
T1-208 1.6947E-Q8 511.192 1,022.384 O.OOE+OO 8.68E-<l6 1.73E-Q5 
U-232 4.8737E-Q8 511.192 1,022.384 O.OOE+OO 2.49E-Q5 4.98E-05 Thermal Power 
U-233 1.2203E-07 511.192 1,022.384 O.OOE+OO 6.24E-<l5 1.25E-Q4 Nominal Heat Bounding 
U-234 1.5925E-07 511.192 1,022.384 O.OOE+OO 8.14E-Q5 1.63E-Q4 Output Heat Output 
U-235 -2.6194E-<l6 511.192 0.000 6.43E-Q3 5.09E-03 6.43E-03 /Wattsl /Wattsl 
U-236 1.2693E-05 511.192 1,022.384 O.OOE+OO 6.49E-Q3 1.30E-02 2.98E+Ol 5.95E+Ol
U-238 -3.6331 E-Q8 511.192 0.000 4.00E-03 3.98E-03 4.00E-03 Total Total 
V-90 2.6060E+OO 511.192 1,022.384 O.OOE+OO 1.33E+03 2.66E+03 
Other Radionuclides 1.84E+03 3.69E+03 
m. TeJlQlIate Selection $mnmary,Bumu ,ll"d~ 
Template selection Summery 

FromSFD used Basis for Parameter Differences: 
_Moderabr: LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding: SST (304) SST 
BOL HM eonstituenl9: U-Zr1-IX U 

BOL Enrichment OJ.: 20 101020 

Bumup Summery (MWd)" Basis for bumup used in estimate: 
FromSFD I Eslimated 

Nomlnal:1 I 511.192 NomInal bumup cal<:ullt.ed lrom the heavy metal mass destroyed.
 
Bounding: 1,022.384 Bounding bumup assumed to be twice nominal bumup.
 

Checks 

Estimated Bumupl
BumuD MultiDlIer Given Bumup Estimated EOL HMlGlven EOL HM 

Nominal: 1.01 I 1.001 
Bounding: 2.02 ,

Reactor shutdown, core removal, storage, shipping or other da19 confirmmg that Irradiation ceased for fuel.
 

~otal bumup for all fuel associated with this 'NOrkshee1 must be divided by BOl heavy metal mass to get specific bumup values (MWdIMT).
 

I 

I
I 
I 
I
I 

I 
I 
I 
I 
I 
I 
I 
I 

DOElSNF/REP-078 December 2003 
Revision 1 PageC-470 

·1 
I 

I 



Fuel Radionuclide Inventory Worksheet 
J. Fuel and T~ blfll.,.,.,tlon Estimated 

Fuel Name: TRIGA STD 'Fuel decay start date: 2035 Canister usage: 
SNFID#: 447 Estimates 88 of: 2010 18"x10' 

Fuel Units & Oeser: 58 - ELEMENT Tamp/ala: TAIGA-AI (LW/U-Zrx, Alum., 10 to 20%, U) 0.52 
Heavy Metal Ma••: BOl=11.31kg ; EOL=11.27kg 'Tamplala Bumup(MWd): 6.65 
ROD Storage SIIa: INEEL Tamplala BOL Heavy Metal Ma•• (MT): 0.00018 

Template Decay Time' 5 years 
n. Estlmates m x. x, b y. y, Gamma Sources 

Photon Total 
CIIMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 8.0632E-1O 220.455 440.909 O.ooE+OO 1.78E-07 3.56E-07 Avg.MeV 
Am-241 2.2566E-03 220.455 440.909 O.ooE+OO 4.98E-01 9.96E-01 0.0150 7.460E+13 
Am-242m 1.9925E-{)6 220.455 440.909 O.ooE+OO 4.39E-04 8.79E-04 0.0250 1.62OE+13 
Am-243 2.3323E-07 220.455 440.909 O.ooE+OO 5.14E-05 1.03E-04 0.0375 2.018E+13 
C-14 4.3308E-05 220.455 440.909 O.ooE+OO 9.55E-03 1.91E-02 0.0575 1.547E+13 
CI-36 4.3023E-08 220.455 440.909 O.ooE+OO 9.48E-{)6 1.90E-05 0.0850 1.083E+13 
Cm-243 2.7429E-Q7 220.455 440.909 O.ooE+OO 6.05E-05 1.21E-04 0.1250 1.619E+13 
Cm·244 3.1504E-06 220.455 440.909 O.ooE+OO 6.95E-Q4 1.39E-03 0.2250 9.038E+12 
Co-60 3.1OO8E-02 220.455 440.909 O.ooE+OO 6.84E+OO 1.37E+01 0.3750 4.022E+12 
CS-l34 1.0367E-Ol 220.455 440.909 O.ooE+OO 2.29E+01 4.57E+01 0.5750 5.1ooE+13 
Cs-135 3.1549E-Q5 220.455 440.909 O.ooE+OO 6.96E-03 1.39E-Q2 0.8500 1.255E+13 
Cs-137 2.7584E+00 220.455 440.909 O.ooE+OO 6.08E+02 1.22E+03 1.2500 1.301E+13 
EU-154 l.3490E+OO 220.455 440.909 O.ooE+OO 2.97E+02 5.95E+02 1.7500 3.724E+ll 
EU-155 4.3680E-01 220.455 440.909 O.ooE+OO 9.67E+01 1.93E+02 2.2500 4.527E+10 
Fe-55 8.6782E-03 220.455 440.909 O.ooE+OO 1.91E+OO 3.83E+OO 2.7500 3.6nE+08 
H-3 1.0805E-02 220.455 440.909 O.ooE+OO 2.36E+OO 4.76E+OO 3.5000 4.299E+07 
1-129 7.3805E-Q7 220.455 440.909 O.ooE+OO 1.63E-04 3.25E-Q4 5.ססOO 2.585E+02 
Kr-85 2.5218E-01 220.455 440.909 O.ooE+OO 5.56E+01 1.11E+02 7.ססOO 2.927E+01 
Np-237 l.4463E-06 220.455 440.909 O.ooE+OO 3.19E-04 6.38E-04 11.ססOO 3.334E+00 
Pa-231 3.5970E-09 220.455 440.909 O.ooE+OO 7.93E-Q7 1.59E-06 
Pb-21 0 8.2511E-15 220.455 440.909 O.ooE+OO 1.82E-12 3.64E-12 
Pm-147 2.0767E+OO 220.455 440.909 O.ooE+OO 4.58E+02 9.16E+02 
Pu-238 1.3514E-Q3 220.455 440.909 O.ooE+OO 2.98E-01 5.96E-Q1 
Pu-239 5.6947E-Q3 220.455 440.909 O.ooE+OO 1.26E+OO 2.51E+00 
Pu-240 2.2647E-Q3 220.455 440.909 O.ooE+OO 4.99E-01 9.GGE-Q1 
PU-241 1.2574E-01 220.455 440.909 O.ooE+OO 2.77E+01 5.54E+01 
PU-242 3.0602E-Q7 220.455 440.909 O.ooE+OO 6.75E-05 1.35E-Q4 
Ra-226 5.7353E-14 220.455 440.909 O.ooE+OO 126E-11 2.53E-11 
Ra-228 1.8150E-10 220.455 440.909 O.ooE+OO 4.ooE-{)6 8.OOE-Q8 
Ru-106 9.3744E-02 220.455 440.909 O.ooE+OO 2.07E+01 4.13E+01 
Se-79 1.2938E-05 220.455 440.909 O.ooE+OO 2.85E-03 5.70E-Q3 
Sn·126 1.2239E-05 220.455 440.909 O.ooE+OO 2.70E-Q3 5.40E-Q3 
Sr-90 2.6000E+OO 220.455 440.909 O.ooE+OO 5.73E+02 1.15E+03 
Tc-GG 4.4120E-04 220.455 440.909 O.ooE+OO 9.73E-Q2 1.95E-01 
Th-229 1.4749E-10 220.455 440.909 O.ooE+OO 3.25E-08 6.50E-Q8 
Th-230 1.9549E-11 220.455 440.909 O.ooE+OO 4.31E-Q9 8.62E-09 
Th-232 2.3744E-10 220.455 440.909 O.ooE+OO 5.23E-08 1.05E-Q7 
TI-208 1.9459E-08 220.455 440.909 O.ooE+OO 4.29E-{)6 8.58E-06 
U-232 5.6015E-Q8 220.455 440.909 O.ooE+OO 1.23E-05 2.47E-Q5 Thenmal Power 
U-233 1.3132E-07 220.455 440.909 O.ooE+OO 2.90E-Q5 5.79E-05 Nominal Heat Bounding 
U-234 1.7323E-Q7 220.455 440.909 O.ooE+OO 3.82E-OS 7.64E-Q5 Output Heat Output 
U-235 -2.6159E-06 220.455 0.000 4.89E-03 4.31E-Q3 4.89E-03 (Walts) (Watts) 
U-236 1.2717E-Q5 220.455 440.909 O.OOE+OO 2.80E-Q3 5.61E-Q3 1_11E+01 2.22E+01 
U-238 -3.8857E-Q8 220.455 0.000 3.04E-03 3.03E-Q3 3.04E-03 Total Total 
V-90 2.6015E+OO 220.455 440.909 O.ooE+OO 5.74E+02 1.15E+03 
Other Radionucfldes 8.38E+02 1.68E+03 

Ill. TemPlala~~l'Y.·8urmI ..... Cbecl<s 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
_Moderator: LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding: ALUM (1100) ALUM
 
BOL HM Con.tituents: U-ZrHX
 U
 

SOL enrichment %:
 20 10t02O

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal:1 220.4551 38.753 Nominal bumup taken directly from SFD (converted to MWd). 
Boundlng:\ I 440.909 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumup Multiplier Given Bumup E.timatad EOL HMiGlven EOL HM 

Nominal: 0.53 0.18 I 0.981 
Boundlng:1 1.06 

'Reactor shutdown, core removaJ, storage, shlpptng or other date conflnnmg that Irradiation ceased for fuel. 

2TotaJ bumup for all fuel associated with this worksheet must be divided by BOL heavy metaJ mass to get specific bumup values (MWd'MT). 
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Fuel Radionuclide Inventory Worksheet 

1. Fuel and Template lJlfOl'lDation Estimated
 

Fuel Nama: TRIGA sro 'Fuel decay start date: 1987 Canister usage:
 
SNFID#: 314 Estimates as of: 2010 18"x10'
 

Fuel Units & Oeser: 66 - ELEMENT Template: TRIGA-AI (LW/u·Zrx, Alum.• 10 to 20%, U) 0.59
 

Heavy MeIaJ Mas.: BOl=12.34k9 ; EOl=12.2Okg >remplate Bumup(MWd): 6.65
 

ROD Storage Sits: HANFORD Template BOL Heavy Metal Mas. (MT): 0.00018 
Template Decay Time' 20 years 

D. Estimates m x" x. b y" y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Burnup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 2.4556E-Q9 420.998 841.996 O.OOE+OO 1.03E-06 2.07E-Q6 Avg.MeV 
Am·241 3.8752E-Q3 420.998 841.996 O])OE+OO 1.63E+OO 3.26E+OO 0.0150 8.641E+13
 
Am-242m 1.8617E·06 420.998 841.996 O.OOE+OO 7.84E-04 1.57E-Q3
 0.0250 1.784E+13 
Am-243 2.3293E-Q7 420.998 841.996 O.OOE+OO 9.81E-05 1.96E-Q4 0.0375 1.868E+13 
C·14 4.3233E-05 420.998 841.996 O.OOE+OO 1.82E-Q2 3.64E-02 0.0575 1.726E+13 
CI-36 4.3023E-Q8 420.998 841.996 O.OOE+OO 1.81E-05 3.62E-Q5 0.0850 1.051E+13 
Cm-243 1.9053E·07 420.998 841.996 O.OOE+OO 8.02E-05 1.60E-Q4 0.1250 1.180E+13 
Cm-244 1.7744E-Q6 420.998 841.996 O.OOE+OO 7.47E-Q4 1.49E-03 0.2250 9.524E+12 
Co-6O 4.3188E-Q3 420.998 841.996 O.OOE+OO 1.82E+OO 3.64E+OO 0.3750 3.913E+12 
Cs·134 6.7188E-04 420.998 841.996 O.OOE+OO 2.83E-01 5.66E-01 0.5750 6.235E+13 
CS-135 3.1549E-Q5 420.998 841.996 O.OOE+OO 1.33E-Q2 2.66E·02 0.8500 6.633E+12 
Cs·137 1.9489E+OO 420.998 841.996 O.OOE+OO 8.20E+02 1.64E+03 1.2500 7.146E+12 
EU-154 4.0301E-Q1 420.998 841.996 O.OOE+OO 1.70E+02 3.39E+02 1.7500 2.141E+11 
EU-155 5.4000E-Q2 420.998 841.996 O.OOE+OO 2.27E+01 4.55E+01 2.2500 3.394E+06 
Fe-55 1.5955E·04 420.998 841.996 O.OOE+OO 6.72E-Q2 1.34E-Q1 2.7500 5.647E+05 
H-3 4.6571E-03 420.998 841.996 O.OOE+OO 1.96E+OO 3.92E+OO 3.5000 3.882E+03 
1-129 7.3805E-Q7 420.998 841.996 O.OOE+OO 3.11E-Q4 6.21E·04 5.0000 4.808E+02 
Kr-SS 9.5684E-02 420.998 841.996 O.OOE+OO 4.03E+01 8.06E+01 7.0000 5.429E+01 
Np-237 1.4618E-Q6 420.998 841.996 O.OOE+OO 6.15E-04 1.23E-03 11.0000 6. 176E+00 
Pa-231 6.4782E-Q9 420.998 841.996 O.OOE+OO 2.73E-Q6 5.45E-Q6 
Pb-21 0 6.3158E-14 420.998 841.996 O.OOE+OO 2.66E-11 5.32E·11 
Pm-147 3.9564E-Q2 420.998 841.996 O.ooE+OO 1.67E+01 3.33E+01 
PU-238 1.2008E-Q3 420.998 841.996 O.ooE+OO 5.06E-01 1.01E+OO 
PU-239 5.6917E-Q3 420.998 841.996 O.ooE+OO 2.40E+OO 4.79E+OO 
PU-240 2.2617E-03 420.998 841.996 O.ooE+OO 9.52E-01 1.90E+OO 
PU-241 6.1113E-Q2 420.998 841.996 O.OOE+OO 2.57E+01 5.15E+01 
PU-242 3.0602E-Q7 420.998 841.996 O.OOE+OO 1.29E-Q4 2.58E-Q4 
Ra-226 2.6707E-13 420.998 841.996 O.ooE+OO 1.12E-10 2.25E-10 
Ra-228 2.2558E-10 420.998 841.996 O.ooE+OO 9.50E-08 1.90E-Q7 
RU-106 3.1293E-Q6 420.998 841.996 O.ooE+OO 1.32E-03 2.63E-Q3 
Se·79 1.2935E-Q5 420.998 841.996 O.ooE+OO 5'.45E-Q3 1.09E-Q2 
Sn-126 1.2238E-05 420.998 841.996 O.ooE+OO 5.15E-Q3 1.03E-02 
Sr-90 1.8195E+OO 420.998 841.996 O.ooE+OO 7.66E+02 1.53E+03 
Tc-99 4.4120E-Q4 420.998 841.996 O.ooE+OO 1.86E-Q1 3.71E-01 
Th-229 3.3308E-10 420.998 841.996 O.ooE+OO 1.40E-Q7 2.80E-Q7 
Th-230 4.6526E-11 420.998 841.996 O.ooE+OO 1.96E-08 3.92E-Q8 
Th-232 2.3744E-10 420.998 841.996 O.OOE+OO 1.ooE-07 2.ooE-Q7 
T1-208 1.8195E-Q8 420.998 841.996 O.ooE+OO 7.66E-Q6 1.53E-Q5 
U-232 4.9098E-<l8 420.998 841.996 O.ooE+OO 2.07E-Q5 4.13E-05 Thermal Power 
U-233 1.3140E-07 420.998 841.996 O.OOE+OO 5.53E-05 1.11E-Q4 Nominal Heat Bounding 
U-234 2.2.571 E-Q7 420.998 841.996 O.ooE+OO 9.50E-05 1.90E-Q4 Output Heat Output 
U-235 -2.6159E-Q6 420.998 0.000 5.28E-03 4.18E-Q3 5.28E-Q3 /Wattsl /Wattsi 
U-236 1.2719E-05 420.998 841.996 O.ooE+OO 5.35E-Q3 1.07E-Q2 1.09E+01 2.19E+01 
U-238 -3.8857E-Q8 420.998 0.000 3.33E-Q3 3.31E-Q3 3.33E-Q3 Total Total 
Y-90 1.8211E+OO 420.998 841.996 O.ooE+OO 7.67E+02 1.53E+03 
Other Radionuclides 8.82E+02 1.76E+03 
lD. TeIlIJ)/ate Seleetion 1~J'Y, ,.ndC~ 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor ~tor: LW AND UZIAC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding: ALUM (1100) ALUM
 
BOL HM Constituents:
 U-ZrHX U
 

SOL Enrichment %:
 19.78609626 10t02O 

Bumup Summary (MWd) Basis for burnup used in estimate:
 
FromSFD I Estimated
 

Nomlnal:1 42O.998[ 132.296 ~na1 bumup taken diredly from 8m (converted to MWd).
 
Bounding: 841.99€ Bounding bumup assumed to b& twice nominal bumup.
 

Checks 

Estimated Bumupl 
BumUD MultlDlIer Given Bumup Estimated EOL HMlGlven EOL HM
 

Nomlnal:1 0.92
 0.31 I 0.981 
Bounding: 1.85 ,

Reactor shutdown, core removal. storage. stllppang or other date conflnlllng that irradiation ceased for fuel. 

'Total bumup for all fu3l associated Ydth this worksheet must be divided by BOL heavy metal mass to get spedfic bumup values (MWdIMT). 
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I Fuel Radionuclide Inventory Worksheet 

I. Fuel a.... T~t. Wonnation Estimated 
Fuel Name: TRIGA STD tFuei decay start date: 1973 Canister usage: 

SNFID#: 235 Estimates as of: 2010 18"xlD' 
Fuel Units & Oeser: 65 - ELEMENT Template: TRIGA-AI (LW/U-Zrx, Alum., 10 to 2(V}o, U} 0.59 
Heavy Metal Mass: BOl=12.03k9 ; EOl=I1.94k9 'Templa1e Bumup(MWd): 6.65 
ROD Storage Site: INEEL Templa1e BOl Heavy Metal Mass (MT): 0.00018 

Template Decay Time" 35 years 
:u.&timates m x. x. b y. y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 6.1504E-09 80.657 161.314 O.OOE+OO 4.96E-07 9.92E-07 Avg. MeV 
Am-241 4.8165E-03 80.657 161.314 O.OOE+OO 3.88E-Ol 7.77E-Ql 0.0150 1.I38E+13 
Am-242m 1.7383E-06 80.657 161.314 O.OOE+OO 1.40E-04 2.80E-04 0.0250 2.355E+12 
Am-243 2.3263E-07 80.657 161.314 O.OOE+OO I.88E-05 3.75E-OS 0.0375 2.222E+12 
C-14 4.3158E-Q5 80.657 161.314 O.OOE+OO 3.48E-03 6.96E-Q3 0.0575 2.239E+12 
CI-36 4.3023E-OB 80.657 161.314 O.OOE+OO 3.47E-OO 6.94E-OO 0.0850 1.336E+12 
Cm-243 1.3229E-07 80.657 161.314 O.OOE+OO 1.07E-05 2.13E-OS 0.1250 1.154E+12 
Cm-244 1.0000E-06 80.657 161.314 O.OOE+OO 8.07E-05 1.61E-04 0.2250 1.194E+12 
Co-80 6.0120E-04 80.657 161.314 O.OOE+OO 4.85E-02 9.70E-02 0.3750 5.066E+l1 
Cs-l34 4.3534E-OO 80.657 161.314 O.OOE+OO 3.51E-04 7.02E-04 0.5750 8.346E+12 
Cs-135 3.1549E-05 80.657 161.314 O.OOE+OO 2.54E-03 5.09E-03 0.8500 4.258E+l1 
CS-137 1.3788E+OO 80.657 161.314 O.OOE+OO 1.11E+02 2.22E+02 1.2500 4.179E+l1 
Eu-l54 1.2041E-Ol 80.657 161.314 O.OOE+OO 9.71E+OO 1.94E+Ol 1.7500 1.344E+l0 
EU-155 6.6451E-03 80.657 161.314 O.OOE+OO 5.36E-Ol 1.07E+OO 2.2500 2.653E+05 
Fe-55 2.9338E-06 80.657 161.314 O.OOE+OO 2.37E-04 4.73E-04 2.7500 8.972E+04 
H-3 2.0075E-03 80.657 161.314 O.OOE+OO 1.62E-Ol 3.24E-Ol 3.5000 2.310E+02 
1-129 7.3805E-07 80.657 161.314 O.OOE+OO 5.95E-Q5 1.19E-04 5.0000 9.728E+Ol 
Kr-85 3.6301E-02 80.657 161.314 O.OOE+OO 2.93E+OO 5.86E+OO 7.0000 1.098E+Ol 
Np-237 1.4977E-OO 80.657 161.314 O.OOE+OO 1.21E-04 2.42E-04 11.0000 1.249E+OO 
Pa-231 1.1275E-OB 80.657 161.314 O.OOE+OO 9.09E-Q7 1.82E-OO 
Pb-21 0 3.8932E-13 80.657 161.314 O.OOE+OO 3.14E-ll 6.28E-ll 
Pm-147 7.5383E-04 80.657 161.314 O.OOE+OO 6.08E-02 1.22E-Ol 
Pu-238 1.0868E-03 80.657 161.314 O.OOE+OO 8.60E-02 1.72E-Ol 
Pu-239 5.6902E-03 80.657 161.314 O.OOE+OO 4.59E-Ql 9.18E-Ol 
Pu-240 2.2571E-Q3 80.657 161.314 O.OOE+OO 1.82E-Ol 3.64E-Ql 
Pu-241 2.9699E-Q2 80.657 161.314 O.OOE+OO 2.40E+OO 4.79E+OO 
Pu-242 3.0602E-07 80.657 161.314 O.OOE+OO 2.47E-Q5 4.94E-OS 
Ra-226 1.0704E-12 80.657 161.314 O.OOE+OO 8.63E-ll 1.73E-l0 
Ra-228 2.3654E-l0 80.657 161.314 O.OOE+OO 1.91E-OB 3.82E-OB 
RU-lOO I.0444E-l0 80.657 161.314 O.OOE+OO 8.42E-09 I.68E-OB 
Se-79 1.2934E-Q5 80.657 161.314 O.OOE+OO 1.04E-03 2.09E-Q3 
Sn-126 1.2236E-Q5 80.657 161.314 O.OOE+OO 9.87E-04 1.97E-Q3 
Sr-90 1.2740E+OO 80.657 161.314 O.OOE+OO 1.03E+02 2.06E+02 
Tc-99 4.4120E-04 BO.657 161.314 O.OOE+OO 3.56E-Q2 7.12E-Q2 
Th-229 6.4226E-l0 80.657 161.314 O.OOE+OO 5.18E-06 1.04E-Q7 
Th-230 1.0594E-l0 80.657 161.314 O.OOE+OO 8.54E-09 1.71E-OB 
Th-232 2_3744E-l0 80.657 161.314 O.OOE+OO 1.92E-oB 3.83E-OB 
T1-2OB 1.5774E-08 80.657 161.314 O.OOE+OO 1.27E-06 2.54E-06 
U-232 4.2511E-oB 80.657 161.314 O.OOE+OO 3.43E-06 6.86E-06 Thennal Power 
U-233 1.3155E-Q7 80.657 161.314 O.OOE+OO 1.OOE-Q5 2.12E-05 Nominal Heat Bounding 
U-234 3.0030E-07 80.657 161.314 O.OOE+OO 2.42E-Q5 4.64E-OS Output Heat Output 
U-235 -2.6144E-OO 80.657 0.000 5.20E-03 4.99E-03 5.20E-Q3 /Watts) /Watts) 
U-236 1.2720E-Q5 80.657 161.314 O.OOE+OO 1.03E-03 2.OSE-03 1.36E+OO 2.71E+OO 
U-238 -3.8857E-OB 80.657 0.000 3.23E-Q3 3.23E-Q3 3.23E-03 Total Total 
V-90 1.2744E+OO 80.657 161.314 O.OOE+OO 1.03E+02 2.OOE+02 
Other Radianuelides 1.23E+02 2.46E+02 

m. 'I'~te SeJedioD Sunaman'.Burtl"pSmDlnan'.......ClJed<s
 
Template selection Summary 

R__: FromSFD Used Basis for Pammeter Differences: 
LW AND U ZIRe HYDRIDE LW AND U ZIRe HYDRIDE 

Fuel Claddin9: ALUM (1100) ALUM 
BOL HM Constituents: U-ZrHX U 

SOL Enrichment "0: 20 101020 

Burnup SUmmary (MWd) Basis for bumuD used in estimate: 
FromSFD Estimated 

Nomlnal:1 58.598 80.657 Nominal bumup calculated from the heavy metal mass destroyed. 
Bounding:1 I 161.314 Bounding bumup assumed to be twice nominal bumup. 

Checks
 

Estima1ed Bumupl
 
Bumup Multipllar Givan Bumup Estlma1ed EOl HMiGivan EOl HM 

Nominal: 0.18 1.38 I 1.001 
Boundlng:1 0.36 ,

Reactor shutdown, core removal, storage, shipPIng or other date conflOnlng that Irradiation ceased for fuel. 

2Total bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWd'MT). 
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Fuel Radionuclide Inventory Worksheet 
1. Fuel and Template lJlfunQlluon Estimated 

Fuel Name: TRIGA STD 1Fuol decay start elate: 1982 Canister usage: 
SNFID#: 244 Estimates as of: 2010 18"xl0' 

Fuel Unll9 & Descr: 114 - ELEMENT Template: TAIGA-SS (LW/U-Zrx. SST. 10 to 20%. U) 1.03 
Heavy Metal Ma••: BOL=22.23k9 ; EOL=19.69k9 "romplate Bumup(MWd): 6.65 
ROD Storage Site: INEEL Template BOL Heavy Metal Mas. (MT): 0.000195 

Template Decay Time' 25 years 
n. Esllmates m x. x. b Y. Y. Gamma Sources 

Photon Total 
CilMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Ene!'9Y Photonslsec 

Radionuclide Template Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 4.1459E-{)9 2,426.803 4.853.605 O.OOE+OO 1.01 E-{)5 2.01E-{)5 Avg. MeV ---Am-241 3.5850E-{)3 2,426.803 4.853.605 O.OOE+OO 8.70E+OO 1.74E+Ol 0.0150 4.308E+14 
Am-242m 1.2899E-06 2.426.803 4.853.605 O.OOE+OO 3.13E-03 6.26E-03 0.0250 8.957E+13 
Am-243 1.4747E-{)7 2,426.803 4.853.605 O.OOE+OO 3.58E-04 7.16E-04 0.0375 7.771E+13 
C-14 1.2839E-{)4 2.426.803 4.853.605 O.OOE+OO 3.12E-Ol 6.23E-{)1 0.0575 8.368E+13 
CI-36 2.8120E-06 2.426.803 4.853.605 O.OOE+OO 6.82E-03 1.36E-{)2 0.0850 5.044E+13 
Cm-243 1.1038E-07 2,426.803 4,853.605 O.OOE+OO 2.68E-{)4 5.36E-{)4 0.1250 3.291E+13 
Cm-244 7.8917E-07 2,426.803 4,853.605 O.OOE+OO 1.92E-03 3.83E-03 0.2250 4.338E+13 
Co-60 9.2647E-02 2,426.803 4,853.605 O.OOE+OO 2.25E+02 4.50E+02 0.3750 1.894E+13 
Cs-l34 1.0940E-04 2,426.803 4,853.605 O.OOE+OO 2.65E-Ol 5.31E-Ol 0.5750 3.141E+14 
Cs-135 3.2195E-05 2,426.803 4,853.605 O.OOE+OO 7.81E-02 1.56E-Ol 0.8500 3.372E+12 
Cs-137 1.7368E+OO 2,426.803 4,853.605 O.OOE+OO 4.21E+03 8.43E+03 1.2500 3.462E+13 
Eu-l54 3.0677E-03 2,426.803 4.853.605 O.OOE+OO 7.44E+OO 1.49E+Ol 1.7500 8.779E+l0 
Eu-155 1.7925E-03 2,426.803 4.853.605 O.OOE+OO 4.35E+OO 8.70E+OO 2.2500 1.851E+08 
Fe-55 3.7444E-{)3 2,426.803 4,853.605 O.OOE+OO 9.09E+OO 1.82E+Ol 2.7500 3. 129E+06 
H-3 3.618OE-{)3 2,426.803 4,853.605 O.OOE+OO 8.78E+OO 1.76E+Ol 3.5000 6.507E+03 
1-129 7.3684E-{)7 2.426.803 4.853.605 O.OOE+OO 1.79E-03 3.58E-03 5.0000 2.531E+03 
Kr-85 6.9368E-02 2,426.803 4,853.605 O.OOE+OO 1.68E+02 3.37E+02 7.0000 2.856E+02 
Np-237 1.2662E-{)6 2,426.803 4,853.605 O.OOE+OO 3.07E-{)3 6.15E-{)3 11.0000 3.248E+01 
Pa-231 9. 1654E-09 2,426.803 4,853.605 O.OOE+OO 2.22E-{)5 4.45E-{)5 
Pb-21 0 1.3728E-13 2,426.803 4.853.605 O.OOE+OO 3.33E-l0 6.66E-l0 
Pm-147 1.0702E-02 2,426.803 4.853.605 O.OOE+OO 2.60E+Ol 5.19E+Ol 
Pu-238 8.6692E-04 2,426.803 4,853.605 O.OOE+OO 2.15E+OO 4.30E+OO 
Pu-239 5.5283E-{)3 2,426.803 4,853.605 O.OOE+OO 1.34E+Ol 2.68E+Ol 
Pu-240 2.1233E-{)3 2,426.803 4,853.605 O.OOE+OO 5.15E+OO 1.03E+Ol 
Pu-241 3.8962E-{)2 2,426.803 4,853.605 O.OOE+OO 9.46E+Ol 1.89E+02 
Pu-242 2.3128E-07 2,426.803 4,853.605 O.OOE+OO 5.61E-04 1.12E-{)3 
Ra-226 4.6752E-13 2,426.803 4,853.605 O.OOE+OO 1.13E-09 2.27E-{)9 
Ra-228 2.4827E-l0 2,426.803 4.853.605 O.OOE+OO 6.03E-{)7 1.21E-{)6 
Ru-l06 9.8526E-08 2.426.803 4,853.605 O.OOE+OO 2.39E-04 4.78E-{)4 
Se-79 1.3015E-{)5 2,426.803 4,853.605 O.OOE+OO 3.16E-{)2 6.32E-{)2 
Sn-126 1.2165E-{)5 2,426.803 4,853.605 O.OOE+OO 2.95E-{)2 5.90E-02 
Sr-90 1.6195E+OO 2,426.803 4,853.605 O.OOE+OO 3.93E+03 7.66E+03 
Tc-99 4.4241 E-{)4 2,426.803 4,853.605 O.OOE+OO 1.07E+OO 2.15E+OO 
Th-229 4.2451E-l0 2,426.803 4.853.605 O.OOE+OO 1.03E-{)6 2.06E-{)6 
Th-230 6.1398E-ll 2,426.803 4.853.605 O.OOE+OO 1.49E-07 2.98E-{)7 
Th-232 2.5278E-l0 2,426.803 4,853.605 O.OOE+OO 6.13E-07 1.23E-{)6 
T1-208 1.5098E-{)8 2.426.803 4,853.605 O.OOE+OO 3.66E-05 7.33E-{)5 
U-232 4.0662E-{)8 2,426.803 4,853.605 O.OOE+OO 9.87E-05 1.97E-{)4 Thermal Power 
U-233 1.2217E-{)7 2.426-803 4,853.605 O'OOE+OO 2.96E-{)4 5.93E-{)4 Nominal Heat Bounding 
U-234 2.2391E-{)7 2,426.803 4,853.605 O.OOE+OO 5.43E-{)4 1.09E-{)3 Output Heat Output 
U-235 -2.6194E-{)6 2,426.803 0.000 9.61E-{)3 3.25E-{)3 9.61E-03 /Watts) /Wattsl 
U-236 1.2695E-{)5 2,426.803 4.853.605 O.OOE+OO 3.08E-02 6.16E-{)2 S.lSE+Ol 1.03E+02 
U-238 -3.6331 E-{)8 2,426.803 0.000 5.98E-{)3 5.89E-{)3 5.98E-{)3 Total Total 
V-90 1.6195E+OO 2,426.803 4,853.605 O.OOE+OO 3.93E+03 7.66E+03 
Other Radionuctides 4.18E+03 8.35E+03 
m. Template ~ SUIlI!II8ry, ,,,nd()~ 
Template selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reaetor_: LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding: SST (304) SST
 
BOL HM Constltuenls:
 U-ZrHX U 

SOL Enrichment %: 20 10t02O 

Burnup Summary (MWd)< Basis for bumup used in estimate: 
FromSFD Estimated 

NomInal:1 758.288 2,426.803 NomInal bumup calculated from the heavy metal mass destroyed.
 
Bounding:1 I 4,853.60 Bounding bumup assumed to be twice nominal bumup.
 

Checks 

Estimated Bumupl
Bumup Multiplier Given Bumup Estimated EOL HMlGiven EOL HM 

Nominal: 3.20 3.20 I 1.001 
Boundlng:1 6.40,

Reactor shutdown. core removal, storage, stuppmg or other date conflnnlng that Irradiation ceased for fuel. 

2Total bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdIMT). 
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I Fuel Radionuclide Inventory Worksheet 

I. FueI.ndT~eW'0ftWlt!wl Estimated 
Fuel Name: TRIGA sm 'Fuel decay start date: 1994 Canister usage: 

SNFID#: 370 Estimates 8S of: 2010 18"xl0' 
Fuel Unlls & llescr: 40 - ELEMENT Template: TRIGA-SS (lW/U-Zrx, SST, 10 to 20%, U) 0.36 
_vy Metal Ma••: BO~7.12k9 ; EOl=6.86k9 'Templata Bumup(MWd): 6.65 
ROD Storago Site: INEEl Template BOl _vy Metal Mass (MT): 0.000195 

Template Decay Time· 15 years 
·D.£$timates m x. x. b y. y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Burnup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 1.9744E-09 248.198 496.396 O.ooE+OO 4.90E-07 9.80E-07 Avg. MeV 
Am-241 2.8150E-03 248.198 496.396 O.ooE+OO 6.99E-Ol l.40E+oo 0.0150 5.630E+13 
Am-242m 1.3501E-06 248.198 496.396 O.ooE+OO 3.35E-Q4 6.70E-04 0.0250 1.177E+13 
Am-243 1.4761E-07 248.198 496.396 O.OOE+OO 3.66E-05 7.33E-05 0.0375 1.016E+13 
C-14 1.2854E-Q4 248.198 496.396 O.ooE+OO 3.19E-02 6.38E-02 0.0575 1.090E+13 
CI-36 2.8120E-06 248.198 496.396 O.ooE+OO 6.98E-04 1.40E-03 0.0850 6.594E+12 
Cm-243 1.4075E-07 248.198 496.396 O.ooE+OO 3.49E-05 6.99E-Q5 0.1250 4.318E+12 
Cm-244 1.1570E-Q6 248.198 496.396 O.ooE+OO 2.87E-04 5.74E-04 0.2250 5.646E+12 
Co-50 3.4481E-Ol 248.198 496.396 O.ooE+OO 8.56E+Ol 1.71E+02 0.3750 2.503E+12 
Cs-l34 3.1474E-Q3 248.198 496.396 O.ooE+OO 7.81E-Ol 1.56E+OO 0.5750 4.061E+13 
Cs-135 3.2195E-Q5 248.198 496.396 O.ooE+OO 7.99E-03 1.5OE-02 0.8500 5.138E+11 
Cs-137 2.1860E+OO 248.198 496.396 O.ooE+OO 5.43E+02 1.09E+03 1.2500 1.287E+13 
Eu-l54 6.8647E-03 248.198 496.396 O.ooE+OO 1.70E+OO 3.41E+OO 1.7500 1.227E+10 
EU-155 7.2481E-Q3 248.198 496.396 O.ooE+OO l.80E+OO 3.5OE+OO 2.2500 7.744E+07 
Fe-55 5.3744E-02 248.198 496.396 O.ooE+OO l.33E+Ol 2.67E+Ol 2.7500 8.n5E+05 
H-3 6.3414E-03 248.198 496.396 O.ooE+OO 1.57E+OO 3.15E+OO 3.5000 4.969E+04 
1-129 7.3684E-07 248.198 496.396 O.ooE+OO 1.83E-04 3.66E-04 5.0000 2.628E+02 
Kr-SS 1.3236E-Ql 248.198 496.396 O.ooE+OO 3.29E+Ol 6.57E+Ol 7.0000 2.970E+Ol 
Np-237 1.2504E-Q6 248.198 496.396 O.ooE+OO 3.10E-Q4 6.21E-04 11.0000 3.380E+OO 
Pa-231 5.9774E-09 248.198 496.396 O.ooE+OO 1.48E-06 2.97E-Q6 
Pb-21 0 3.3534E-14 248.198 496.396 O.ooE+OO 8.32E-12 l.66E-ll 
Pm-147 1.5002E-Ol 248.198 496.396 O.ooE+OO 3.72E+Ol 7.45E+Ol 
Pu-238 9.5970E-Q4 248.198 496.396 O.ooE+OO 2.38E-Ol 4.76E-Ql 
Pu-239 5.5278E-Q3 248.198 496.396 O.ooE+OO 1.37E+OO 2.74E+OO 
Pu-240 2.1248E-Q3 248.198 496.396 O.ooE+OO 5.27E-Ol 1.05E+OO 
Pu-241 6.3023E-02 248.198 496.396 O.ooE+OO 1.56E+Ol 3.13E+Ol 
Pu-242 2.3128E-07 248.198 496.396 O.ooE+OO 5.74E-05 1.15E-Q4 
Ra-226 1.6346E-13 248.198 496.396 O.ooE+OO 4.06E-ll 8.11E-11 
Ra-228 2.3173E-l0 248.198 496.396 O.ooE+OO 5.75E-Q8 1.15E-07 
RU-l06 9.5038E-05 248.198 496.396 O.ooE+OO 2.36E-02 4.72E-02 
5e-79 1.3017E-Q5 248.198 496.396 O.ooE+OO 3.23E-03 6.46E-03 
5n-126 1.2165E-Q5 248.198 496.396 O.ooE+OO 3.02E-03 6.04E-03 
5r-90 2.0541E+OO 248.198 496.396 O.ooE+OO 5.10E+02 1.02E+03 
Tc-99 4.4241E-Q4 248.198 496.396 O.ooE+OO 1.10E-Ol 2.20E-Ql 
Th-229 2.5218E-l0 248.198 496.396 O.ooE+OO 6.26E-08 1.25E-07 
Th-230 3.3654E-l1 248.198 496.396 O.ooE+OO 8.35E-Q9 1.67E-08 
Th-232 2.5278E-l0 248.198 496.396 O.ooE+OO 6.27E-08 125E-Q7 
T~208 1.6511E-Q8 248.198 496.396 O.ooE+OO 4.10E-06 8.20E-06 
U-232 4.4722E-Q8 248.198 496.396 O.ooE+OO 1.11E-Q5 2.22E-05 Thermal Power 
U-233 1.2209E-07 248.198 496.396 O.ooE+OO 3.03E-05 6.06E-Q5 Nominal Heat Bounding 
U-234 1.8662E-Q7 248.198 496.396 O.ooE+OO 4.63E-05 9.26E-Q5 Output Heat Output 
U-235 -2.6194E-Q6 248.198 0.000 3.03E-Q3 2.38E-03 3.03E-03 (Watts) (Wattsi 
U-236 1.2693E-Q5 248.198 496.396 O.ooE+OO 3.15E-Q3 6.30E-03 7.S7E+OO 1.SlE+Ol 
U-238 -3.6331 E-Q8 248.198 0.000 1.92E-03 1.91E-03 1.92E-Q3 Total Total 
Y-90 2.0541E+OO 248.198 496.396 O.ooE+OO 5.10E+02 1.02E+03 
Other Radionuelides 5.37E+02 1.07E+03 
tn.TemPbte~·~ry;Bllm@p~ri••niI~ ! 
Template selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: LW AND U ZIRC HYDRIDE lW AND UZIRC HYDRIDE

Fuel Cladding: SST (304) SST
 
SOL HM Constituents:
 U-ZrHX U
 

BOl Enrichment %:
 19.66292135 10t02O 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD 1 Estimated

Nomlnal:1 173.4791 248.198 Nominal bumup calculated from the heavy metal mass destroyed. 
Boundlng~ 291.920 496.396 rBounding bumup assumed to be twice nominal bumup. 

Checks 

Estimatad Bumupl
 
BumupMultlpUer
 Given Bumup Estimated EOl HMlGlven EOl HM 

Nomlnal:1 1.02 1.43 I 1.001 
Bounding: 2.04 1.70 ,

Reactor shutdown, core removal, storage, shlpprng or other date conflnnlng that Irradiation ceased for fuel. 

21alai bumup for all fuel associated Vvith this worksheet must be divided by BOl heavy metal mass to get specific burnup values (MWdlMT). 
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Fuel Radionuclide Inventory Worksheet 

I. Fuel and Template Information Estimated 
Fuel Nama: TRIGA STO , Fuel decay start date: 1994 Canister usage: 

SNFID #: 353 Estimates as of: 2010 18"x10' 
Fuel Units & Deser: 2 - ELEMENT Template: TAIGA-SS (LWIU-Zrx. SST. 10 to 20%. U) 0.02 
Heavy Metal Mass: BOl=.36kg ; EOl=.34kg 'Template Bumup(MWd): 6.65 
ROD Storage Slta: INEEL Template BOl K>..avy Metal Mass (MT): 0.000195 

Template Decay Time· 15 years 
n. Estimates m xn x. b Yn Y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuelide Template Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 1.9744E-09 12.410 24.820 O.OOE+OO 2.45E-08 4.90E-08 Avg.MeV 
Am-241 2.8150E-03 12.410 24.820 O.OOE+OO 3.49E-02 6.99E-02 0.0150 2.815E+12 
Am-242m 1.3501E-06 12.410 24.820 O.OOE+OO l.68E-D5 3.35E-05 0.0250 5.885E+11 
Am-243 1.4761E-07 12.410 24.820 O.OOE+OO l.83E-06 3.66E-06 0.0375 5.080E+ll 
C-14 1.2854E-04 12.410 24.820 O.OOE+OO 1.60E-03 3.19E-D3 0.0575 5.451E+11 
CI-36 2.8120E-06 12.410 24.820 O.OOE+OO 3.49E-05 6.98E-05 0.0850 3.297E+11 
Cm-243 1.4075E-07 12.410 24.820 O.OOE+OO 1.75E-06 3.49E-06 0.1250 2.159E+11 
Cm-244 1.1570E-D6 12.410 24.820 O.OOE+OO 1.44E-05 2.87E-05 0.2250 2.823E+11 
Co-GO 3.4481E-Ol 12.410 24.820 O.OOE+OO 4.28E+OO 8.56E+OO 0.3750 1.251E+l1 
Cs-l34 3.1474E-03 12.410 24.820 O.OOE+OO 3.91E-02 7.81E-02 0.5750 2.030E+12 
Cs-135 3.2195E-05 12.410 24.820 O.OOE+OO 4.00E-Q4 7.99E-04 0.8500 2.569E+10 
Cs-137 2.1880E+OO 12.410 24.820 O.OOE+OO 2.72E+Ol 5.43E+Ol 1.2500 6.437E+11 
EU-l54 6.8647E-03 12.410 24.820 O.OOE+OO 8.52E-02 1.70E-ol 1.7500 6.135E+08 
Eu-155 7.2481E-03 12.410 24.820 O.OOE+OO 8.99E-02 1.90E-ol 2.2500 3.872E+06 
Fe-55 5.3744E-02 12.410 24.820 O.OOE+OO 6.67E-Ol 1.33E+OO 2.7500 4.387E+04 
H-3 6.3414E-03 12.410 24.820 O.OOE+OO 7.87E-02 1.57E-Ol 3.5000 2.484E+03 
1-129 7.3684E-07 12.410 24.820 O.OOE+OO 9.14E-D6 1.83E-05 5.0000 1.314E+01 
Kr-85 1.3236E-ol 12.410 24.820 O.OOE+OO l.64E+OO 3.29E+OO 7.0000 1.485E+OO 
Np-237 1.2504E-D6 12.410 24.820 O.OOE+OO 1.55E-05 3.10E-05 11.0000 1.690E-ol 
Pa-231 5.9774E-09 12.410 24.820 O.OOE+OO 7.42E-08 1.48E-07 
Pb-21 0 3.3534E-14 12.410 24.820 O.OOE+OO 4.16E-13 8.32E-13 
Pm-147 1.5002E-ol 12.410 24.820 O.OOE+OO 1.86E+OO 3.72E+OO 
Pu-238 9.5970E-04 12.410 24.820 O.OOE+OO 1.19E-02 2.38E-02 
Pu-239 5.5278E-03 12.410 24.820 O.OOE+OO 6.86E-02 1.37E-ol 
PU-240 2.1248E-D3 12.410 24.820 O.OOE+OO 2.64E-02 5.27E-02 
Pu-241 6.3023E-02 12.410 24.820 O.OOE+OO 7.82E-Ol 1.56E+OO 
Pu-242 2.3128E-07 12.410 24.820 O.OOE+OO 2.87E-D6 5.74E-D6 
Ra-226 1.6346E-13 12.410 24.820 O.OOE+OO 2.03E-12 4.06E-12 
Ra-228 2.3173E-l0 12.410 24.820 O.OOE+OO 2.88E-09 5.75E-09 
Ru-l06 9.5038E-05 12.410 24.820 O.OOE+OO 1.18E-03 2.36E-D3 
Se-79 1.3017E-05 12.410 24.820 O.OOE+OO l.62E-Q4 3.23E-Q4 
Sn-126 1.2165E-D5 12.410 24.820 O.ooE+OO 1.51E-Q4 3.02E-Q4 
Sr-90 2.0541E+OO 12.410 24.820 O.OOE+OO 2.55E+01 5.10E+01 
Te-99 4.4241E-04 12.410 24.820 O.OOE+OO 5.49E-03 1.10E-02 
Th-229 2.5218E-1O 12.410 24.820 O.OoE+OO 3.13E-D9 6.26E-D9 
Th-230 3.3854E-11 12.410 24.820 O.OOE+OO 4.18E-10 8.35E-10 
Th-232 2.5278E-10 12.410 24.820 O.OOE+OO 3.14E-D9 6.27E-D9 
TI-208 1.6511E-08 12.410 24.820 O.OOE+OO 2.05E-07 4.10E-07 
U-232 4.4722E-D6 12.410 24.820 O.OOE+OO 5.55E-07 1.11E-D6 Thermal Power
U-233 1.2209E-07 12.410 24.820 O.OOE+OO 1.52E-06 3.03E-06 Nominal Heat Bounding
U-234 1.8662E-07 12.410 24.820 O.OOE+OO 2.32E-D6 4.63E-D6 Output Heat OUtput 
U-235 -2.6194E-D6 12.410 0.000 1.51E-Q4 1.19E-Q4 1.51E-Q4 !Wattal !Wattsl 
U-236 1.2693E-D5 12.410 24.820 O.OOE+OO 1.5BE-Q4 3.15E-Q4 3.78E-Ql 7.57E-Ql
U-238 -3.6331 E-08 12.410 0.000 9.61E-D5 9.57E-05 9.61E-D5 Total Total 
Y-90 2.0541E+OO 12.410 24.820 O.OOE+OO 2.55E+01 5.10E+01 
Other Radionuclides 2.68E+01 5.37E+01 

W. Tenmtate SeIeetionS_rv. SUI'II"Ds-n' .llItd·()~ 
Template Selection Summarv 

FromSFD Used Basis for Parameter Differences: 
Reector Modetalor: LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding: SST (304) SST
 
BOl HM Constltuenls:
 U-ZrHX U 

BOl Enrichment %: 19.66292135 10t02O 

Bumup Summary (MWd) Basis for bumup used in estimate: 
From SFD Estimated 

Nomlnal:1 12.1441 12.410 Nominal bumup ca!culated from the heavy metal mass destroyed.
 
Bounding:1 14.5961 24.820 BoUnding bumup assulTl9Cl to be twice nominal bumup.
 

Checks 

Estimated Bumup! 
Bumup Multiplier Given Bumup E.~mated EOl HMlGiven EOl HM 

Nominal: 1.02 1.02 I 1.001 
Boundlng:1 2.04 1.70 ,

Reactor shutdown, core removal, storage, shiPping or other date conflrrmng that Irradiation ceased for fuel.
 

~olal bumup for aU fuel associated with this worksheel must be divided by BOL heavy metal mess to get specific bumup values (MWdlMT).
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I Fuel Radionuclide Inventory Worksheet 

J. Fuelaltd TemplateJnf~tion Estimated 
Fuel Name: TRIGA STD 1Fuel decay start date: 1989 Canister usage: 

SNFID#: 233 Estimates as of: 2010 18"xl0' 
Fuel Units & Oeser: 90 - ELEMENT Template: TRIGA-SS (LWIU-Zrx, SST, 10 to 20%, U) 0.81 
Heavy Metal Mass: BOl.=17.55k9 ; EOl.=17.19k9 'Template Bumup(MWd): 6.65 
ROD Stor_ Site: HANFORD Template BOL Heavy Metal Ma•• (MT): 0.000195 

Template Decay Time" 20 years 
D. Estimates m x. x. b y. y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 2.6436E-Q9 343.659 687.317 O.ooE+OO 9.OSE-07 1.82E-06 Avg.MeV 
Am-241 3.1429E-Q3 343.659 687.317 O.ooE+OO 1.08E+OO 2.16E+OO 0.0150 6.888E+13 
Am-242m 1.3195E-Q6 343.659 687.317 O.ooE+OO 4.53E-04 9.07E-04 0.0250 1.434E+13 
Am-243 1.4753E-07 343.659 687.317 O.ooE+OO 5.07E-05 1.01E-04 0.0375 1.242E+13 
C-14 1.2847E-04 343.659 687.317 O.ooE+OO 4.41E-02 8.83E-02 0.0575 1.336E+13 
CI-36 2.8120E-06 343.659 687.317 O.ooE+OO 9.66E-04 1.93E-Q3 0.0850 8.067E+12 
Cm-243 1.2465E-07 343.659 687.317 O.ooE+OO 4.28E-05 8.57E-05 0.1250 5272E+12 
Cm-244 9.5584E-07 343.659 687.317 O.ooE+OO 3.28E-04 6.57E-04 0.2250 6.927E+12 
Co-GO 1.7680E-01 343.659 687.317 O.ooE+OO 6.14E+01 1.23E+02 0.3750 3.036E+12 
Cs-134 5.6692E-04 343.659 687.317 O.ooE+OO 2.02E-01 4.03E-Q1 0.5750 4.993E+13 
Cs-135 3.2195E-Q5 343.659 687.317 O.ooE+OO 1.11E-02 2.21E-02 0.8500 5.628E+11 
Cs-137 1.9489E+OO 343.659 687.317 O.ooE+OO 6.70E+02 1.34E+03 1.2500 9.326E+12 
EU-154 4.5895E-03 343.659 687.317 O.ooE+OO 1.58E+OO 3.15E+OO 1.7500 1.446E+10 
Eu-155 3.6045E-03 343.659 687.317 O.ooE+OO 1.24E+OO 2.48E+OO 2.2500 4.980E+07 
Fe-55 1.4185E-02 343.659 687.317 O.ooE+OO 4.87E+OO 9.75E+OO 2.7500 5.488E+05 
H-3 4.7895E-03 343.659 687.317 O.ooE+OO 1.65E+OO 3.29E+OO 3.5000 3.060E+03 
1-129 7.3684E-07 343.659 687.317 O.ooE+OO 2.53E-04 5.06E-04 5.0000 3.679E+02 
Kr-85 9.5820E-02 343.659 687.317 O.ooE+OO 3.29E+01 6.59E+01 7.0000 4.157E+Ol 
Np-237 1.2552E-Q6 343.659 687.317 O.ooE+OO 4.31E-04 8.83E-04 11.0000 4.731E+00 
Pa-231 7.0406E-09 343.659 687.317 O.ooE+OO 2.42E-Q6 4.84E-06 
Pb-21 0 5.8000E-14 343.659 687.317 O.ooE+OO 1.99E-11 3.99E-11 
Pm-147 4.oo75E-Q2 343.659 687.317 O.ooE+OO 1.38E+01 2.75E+01 
Pu-238 9.2256E-Q4 343.659 687.317 O.ooE+OO 3.17E-Q1 6.34E-01 
Pu-239 5.5278E-Q3 343.659 687.317 O.ooE+OO l.90E+OO 3.80E+OO 
Pu-240 2.1248E-03 343.659 687.317 O.ooE+OO 7.30E-Q1 l.46E+OO 
Pu-241 4.9549E-02 343.659 687.317 O.ooE+OO 1.70E+Ol 3.41E+Ol 
Pu-242 2.3128E-Q7 343.659 687.317 O.ooE+OO 7.95E-05 1.59E-Q4 
Ra-226 2.4526E-13 343.659 687.317 O.ooE+OO 8.43E-ll 1.69E-l0 
Ra-228 2.4015E-l0 343.659 687.317 O.ooE+OO 8.25E-Q8 1.65E-Q7 
Ru-l06 3.0602E-Q6 343.659 687.317 O.ooE+OO 1.05E-03 2.10E-Q3 
Se-79 1.3015E-Q5 343.659 687.317 O.ooE+OO 4.47E-03 8.95E-Q3 
Sn-126 1.2165E-05 343.659 687.317 O.ooE+OO 4.18E-Q3 8.38E-03 
5r-90 1.8226E+OO 343.659 687.317 O.ooE+OO 626E+02 1.25E+03 
Tc-99 4.4241E-Q4 343.659 687.317 O.ooE+OO 1.52E-Ol 3.04E-Ol 
Th-229 3.0962E-l0 343.659 687.317 O.ooE+OO 1.06E-Q7 2.13E-Q7 
Th-230 4.2346E-ll 343.659 687_317 O.ooE+OO 1.46E-Q8 2.91E-OS 
Th-232 2.5278E-l0 343.659 687.317 O.ooE+OO 8.69E-OS 1.74E-Q7 
TI-208 1.5820E-Q8 343.659 687.317 O.ooE+OO 5.44E-Q6 1.09E-05 
U-232 4.2847E-Q8 343.659 687.317 O.ooE+OO 1.47E-Q5 2.93E-05 Thennal Power 
U-233 1.2211E-07 343.659 687.317 O.ooE+OO 4.20E-Q5 8.39E-Q5 Nominal Heat Bounding 
U-234 1.9955E-Q7 343.659 687.317 O.ooE+OO 6,86E-05 1.37E-Q4 Output Heat Output 
U-235 -2.6194E-Q6 343.659 0.000 7.59E-03 6.68E-03 7.59E-03 /Wattsl /Wallsi 
U-236 1.2693E-05 343.659 687.317 O.ooE+OO 4.36E-Q3 8.72E-Q3 8.60£+00 1.72E+Ol 
U-238 -3.8331 E-OS 343.659 0.000 4.72E-Q3 4.71E-03 4.72E-Q3 Total Total 
Y-90 1.8241E+OO 343.659 687.317 O.ooE+OO 6.27E+02 1.25E+03 
Other Radionuelides 6.62E+02 1.32E+03 

:m. Temnlate$ek!ction ~1'V•. ~~"n4(:bed<s 
Template Selection Summary 

FromSFD .- Basis for Parameter Differences: 
Reactor Moderator: LW AND U Z1RC HYDRIDE lW AND UZIAC HYDRIDE 

Fuel Cladding: SST (304) SST 
BOL HM ConsUluenIs: U-ZrHX U 

SOL enrichment '0/.: 20.00000115 10t02O 

lSumup Summary (MWd)< Basis for bumup used in estimate: 
FromSFD Estimated 

Norninal:1 256.5631 343.659 Nominal bumup calculated from the heavy metal mass destroyed. 
Boundlng:1 I 687.317 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
BumuD MultiDlier Given Bumup EsIIm_ EOL HMlGlven EOL HM 

Nornlnal:1 0.57 1.34 I 1.001 
Bounding: 1.15 ,

Reactor shutdown, core removal, storage, shipping or other dale confmnmg that In'8diation ceased for fuel. 

2Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdlMT). 
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Fuel Radionuclide Inventory Worksheet 

I. Fuel and Template fufomJaliOD Estimated 
Fuel Namo: TRIGA sTD 1Fuel decay start date: 2035 Canister usage: 

SNF ID (I: 267 Estimates as of: 2010 18"xl0' 
Fuel Units & Oeser: 222 - ELEMENT Template: TRIGA-AI (LW/U-Zrx. Alum., 10t02QO/o, U) 2.00
 

Heavy Melal Ma••: BObl2.22kg ; EObl1.29l<g 'Templ3te Bumup(MWd): 6.65
 

ROD Storago Silo: INEEl Tamplate BOl Heavy Metal Ma•• (MT): 0.00018
 

Template Decay Time" 5 years 
n. Estimates m x" x. b y" y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) lnventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 8.0632E-l0 889.993 l,n9.986 O.OOE-KlO 7.18E-07 1.44E-OO Avg. MeV 
Am-241 2.2586E-03 889.993 1,n9.986 --O~OOE+OO 2.01E-KlO 4.02E-KlO 0.0150 3.012E+14 
Am-242m 1.9925E-06 889.993 1,n9.986 O.OOE-KlO 1.T7E-03 3.55E-Q3 0.0250 6.539E+13 
Am-243 2.3323E-07 889.993 1,n9.9B6-----O:OOE-KlO 2.08E-Q4 4.15E-04 0.0375 8.145E+13 
C-14 4.3308E-05 889.993 1,n9.986 O.ooE-KlO 3.85E-02 7.71E-02 0.0575 6.244E+13 
CI-36 4.3023E-08 889.993 1,n9.988 O.ooE-KlO 3.B3E-05 7.88E-05 0.0850 4.370E+13 
Cm-243 2.7429E-07 889.993 1,n9.986--O:00E-KlO 2.44E-04 4.88E-04 0.1250 6.537E+13 
Cm-244 3.1504E-OO 889.993 1,n9.988 O.ooE-KlO 2.80E-03 5.61E-Q3 0.2250 3.649E+13 
Co-60 3.1008E-02 889.993 1,n9.986 O.OOE-KlO 2.76E-Kll 5.52E-Kll 0.3750 1.624E+13 
Cs-l34 1.0367E-Ql 889.993 1,n9.9B6---0.00E-KlO 9.23E-Kll 1.85E-Kl2 0.5750 2.059E+14 
Cs-l35 3.1549E-Q5 889.993 1,n9.986---0-.ooE-KlO 2.81E-02 5.62E-02 0.8500 5.067E+13 
Cs-137 2.7564E-KlO 889.993 1,n9.988 O.OOE-KlO 2.45E-Kl3 4.91E+03 1.2500 5.253E+13 
Eu-l54 1.3490E-KlO 889.993 1,n9.988 O.ooE-KlO 1.20E+03 2.40E+03 1.7500 1.503E+12 
Eu-155 4.3680E-Ol 889.993 1,n9.988 O.OO'E-KlO 3.91E-Kl2 7.81 E-Kl2 2.2500 1.828E+ll 
Fe-55 8.6782E-03 889.993 1,n9.986 O.OOE-KlO 7.72E-KlO 1.54E-Kll 2.7500 1.484E+09 
H-3 1.0805E-Q2 889.993 1,n9.988 O.OOE-KlO 9.62E-KlO 1.92E-Kll 3.5000 1.735E+08 
1-129 7.3605E-Q7 889.993 1,n9.988 O.OOE-KlO 6.57E-Q4 1.31E-03 5.0000 1.042E+03 
Kr-85 2.5218E-Ql 889.993 1,n9.988 O.OOE-KlO 2.24E-Kl2 4.49E-Kl2 7.0000 1.179E+02 
Np-237 1.4463E-06 889.993 1,n9.986 O.OOE-KlO 1.29E-03 2.57E-03 11.0000 1.343E+01 
Pa-231 3.5970E-Q9 889.993 1,n9.986 O.OOE-KlO 3.20E-OO 6.40E-06 
Pb-21 0 8.2511E-15 889.993 1,n9.986 O.ooE-KlO 7.34E-12 1.47E-ll 
Pm-147 2.0767E-KlO 889.993 1,n9.986 O.OOE-KlO 1.85E+03 3.70E-Kl3 
Pu-236 1.3514E-03 889.993 1,n9.986 O.ooE-KlO 1.20E-KlO 2.41E-KlO 
Pu-239 5.6947E-Q3 889.993 1,n9.988 O.OOE-KlO 5.07E-KlO 1.01E-Kll 
Pu-240 2.2647E-Q3 889.993 1,n9.986 O.OOE-KlO 2.02E-KlO 4.03E-KlO 
Pu-241 1.2574E-Ql 889.993 1,n9.988 O.oOE-KlO 1.12E-Kl2 2.24E-Kl2 
Pu-242 3.0802E-Q7 889.993 1,n9.988 O.OOE-KlO 2.72E-Q4 5.45E-Q4 
Ra-226 5.7353E-14 889.993 1,n9.988 O.ooE-KlO 5.10E-ll 1.02E-l0 
Ra-228 1.8150E-l0 889.993 1,n9.988 O.ooE-KlO 1.62E-07 3.23E-Q7 
Ru-lOO 9.3744E-Q2 889.993 1,n9.986 O.OOE-KlO 8.34E-Kll 1.67E-Kl2 
Se-79 1.2936E-Q5 889.993 1,n9.988 O.OOE-KlO 1.15E-Q2 2.30E-02 
Sn-126 1.2239E-Q5 889.993 1,n9.988 O.OOE-KlO 1.09E-Q2 2.18E-02 
Sr-90 2.8000E-KlO 889.993 1,n9.986 O.OOE-KlO 2.31E+03 4.63E+03 
Tc-99 4.4120E-Q4 889.993 1,n9.988 O.OOE-KlO 3.93E-Q1 7.85E-Ql 
Th-229 1.4749E-l0 889.993 1,n9.986 O.OOE-KlO 1.31E-Q7 2.63E-Q7 
Th-230 1.9549E-l1 889.993 1,n9.988 O.ooE-KlO 1.74E-Q8 3.48E-Q8 
Th-232 2.3744E-10 889.993 1,n9.988 O.ooE-KlO 2.11E-Q7 4.23E-07 
Tl-208 1.9459E-08 889.993 1,n9.988 O.OOE-KlO 1.73E-05 3.48E-Q5 
U-232 5.8015E-08 889.993 1.n9.988 O.OOE-KlO 4.99E-Q5 9.97E-05 Thermal Power 
U-233 1.3132E-Q7 889.993 1,n9.986 O.OOE-KlO 1.17E-Q4 2.34E-Q4 Nominal Heat Bounding 
U-234 1.7323E-Q7 889.993 1,n9.986 O.OOE-KlO 1.54E-Q4 3.08E-Q4 Output Heat Output 
U-235 -2.6159E-06 889.993 0.000 1.82E-Q2 1.58E-02 1.82E-Q2 !Watts) !Watts} 
U-236 1.2717E-Q5 889.993 1,n9.988 O_OOE-KlO 1.13E-Q2 2.26E-Q2 4.47E+01 8.94E+01 
U-238 -3.8857E-Q8 889.993 0.000 1.14E-02 1.13E-Q2 1.14E-Q2 Total Total 
V-90 2.8015E-KlO 889.993 1,n9.986 O.OOE-KlO 2.32E+03 4.63E-Kl3 
Other Radionuclides 3.38E-Kl3 6.nE+03 

W. Tl!IllIllate~S_l'V. ~l>SummarY""'()lW.d<s 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: LW AND U ZIRe HYDRIDE lW AND UZIRC HYDRIDE 

Fuel Cladding: ALUM (1100) ALUM 
BOl HM Constituents: U-ZrHX U 

BOl Enrichment %: 19.89809973 101020 

BumupSumma~(MWdt Basis for bumup used in estimate:
 
From SFD I Estimated
 

Nomlnal:1 102.8591 889.993 Nominal bumup calculated from the hes'tf metal mass destroyed.
 
Boundlng:1 I 1,n9.986 Bounding bumup assumed to be twice nominal bumup.


Checks 

Estimated Bumupl
Bumup Multiplier Given Bumup Eatlmated EOl HMlGlven EOl HM
 

Nominal: 0.57
 8.65 I 1.001 
Bounding: 1.14 ,

Reactor shutdown. core removal, storage. shlp~ng or other date confirming that Irradiation ceased for fuel. 

2Total bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdlMT). 
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I 
I Fuel Radionuclide Inventory Worksheet 

I. Fuel and TeJllPlate ~rQ_til!'! Estimated 
Fuel Name: TRIGA sm 'Fuel decay start date: 2035 Canister usage: 

SNF 10#: 252 Estimates as of: 2010 l8"xl0' 
Fuel Units & Oeser: 50 - ELEMENT Template: TRIGA·SS (LW/U-Zrx, SST, 101020%, U) 0.45 
Heavy Metal Mass: BOl=9.37kg ; EOl=9.07kg "remplata 8umup(MWd): 6.65 
ROO Storage Site: INEEL Template BOL Heavy Metal Mass (MT): 0.000195 

Template Decay Time" 5 years 
IL Estimates m x" x. b y" y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 8.5l73E-l0 286.382 572.764 O.OOE+OO 2.44E-07 4.88E-07 Avg. MeV 
Am-241 1.8331E-03 286.382 572.764 O.OOE+OO 5.25E-Ol 1.05E+00 0.0150 9.257E+13 
Am-242m 1.4129E-ll6 286.382 572.764 O.OOE+OO 4.05E-04 8.09E-04 0.0250 2.037E+13 
Am-243 1.4774E-Q7 286.382 572.764 O.OOE+OO 4.23E-05 8.46E-Q5 0.0375 1.735E+13 
C-14 1.2871E-04 286.382 572.764 O.OOE+OO 3.69E-02 7.37E-02 0.0575 1.781E+13 
CI-36 2.8120E-OG 286.382 572.764 O.OOE+OO 8.05E-04 1.61E-03 0.0850 1.103E+13 
Cm-243 1.7940E-Q7 286.382 572.764 O.OOE+OO 5.14E-05 1.03E-04 0.1250 8.010E+12 
Cm-244 1.6962E-OG 286.382 572.764 O.OOE+OO 4.86E-04 9.72E-04 0.2250 9.357E+12 
Co-GO 1.2839E+OO 286.382 572.764 O.OOE+OO 3.88E+02 7.35E+02 0.3750 4.749E+12 
Cs-l34 9.0541E-02 286.382 572.764 O.OOE+OO 2.59E+Ol 5.19E+Ol 0.5750 6.313E+13 
Cs-l35 3.2l95E-Q5 286.382 572.764 O.OOE+OO 9.22E-03 1.84E-02 0.8500 2.709E+12 
Cs-137 2.7564E+OO 286.382 572.764 O.OOE+OO 7.89E+02 1.58E+03 1.2500 5.502E+13 
Eu-l54 1.5388E-02 286.382 572.764 O.OOE+OO 4.40E+OO 8.80E+OO 1.7500 3.668E+10 
Eu-155 2.9293E-02 286.382 572.764 O.OOE+OO 8.39E+OO 1.88E+Ol 2.2500 5.912E+l0 
Fe-55 7.7158E-Ol 286.382 572.764 O.OOE+OO 2.21E+02 4.42E+02 2.7500 4.691E+08 
H-3 1.1111 E-Q2 286.382 572.764 O.OOE+OO 3.l8E+OO 6.36E+OO 3.5000 5.461E+07 
1-129 7.3684E-07 286.382 572.764 O.OOE+OO 2.11E-04 422E-04 5.0000 3.060E+02 
Kr-85 2.5283E-Ol 286.382 572.764 O.OOE+OO 7.23E+Ol 1.45E+02 7.0000 3.464E+Ol 
Np-237 1.2427E-OG 286.382 572.764 O.OOE+OO 3.56E-04 7.12E-04 11.0000 3.947E+OO 
Pa-231 3.85l1E-09 286.382 572.764 O.OOE+OO 1.10E-OG 2.21E-06 
Pb-210 7.3880E-15 286.382 572.764 O.OOE+OO 2.12E-12 4.23E-12 
Pm-147 2.l023E+OO 286.382 572.764 O.OOE+OO 6.02E+02 1.20E+03 
Pu-238 1.0383E-03 286.382 572.764 O.OOE+OO 2.97E-Ol 5.95E-Ol 
Pu-239 5.5293E-Q3 286.382 572.764 O.OOE+OO l.58E+OO 3.17E+OO 
Pu-240 2.1278E-03 286.382 572.764 O.OOE+OO 6.09E-Ql 1.22E+OO 
Pu-241 1.0195E-Ol 286.382 572.764 O.OOE+OO 2.92E+Ol 5.84E+Ol 
Pu-242 2.3128E-Q7 286.382 572.764 O.OOE+OO 6.62E-Q5 l.32E-04 
Ra-226 5.2782E-14 286.382 572.764 O.OOE+OO 1.51E-ll 3.02E-ll 
Ra-228 1.9338E-l0 286.382 572.764 O.OOE+OO 5.54E-oB l.l1E-07 
Ru-1OG 9. 1684E-02 286.382 572.764 O.OOE+OO 2.83E+Ol 5.25E+Ol 
5e-79 1.3018E-05 286.382 572.764 O.OOE+OO 3.73E-Q3 7.46E-03 
5n-126 1.2167E-Q5 286.382 572.764 O.OOE+OO 3.48E-03 6.97E-Q3 
5r-90 2.6045E+OO 286.382 572.764 O.ooE+OO 7.46E+02 1.49E+03 
Tc-99 4.4241E-<>4 286.382 572.764 O.OOE+OO 1.27E-Ol 2.53E-Ql 
Th-229 1.3713E-l0 286.382 572.764 O.OOE+OO 3.93E-oB 7.85E-08 
Th-230 1.8090E-ll 286.382 572.764 O.OOE+OO 5.18E-Q9 l.04E-oB 
Th-232 2.5278E-l0 286.382 572.764 O.OOE+OO 7.24E-08 1.45E-07 
TI-208 1.6947E-oB 286.382 572.764 O.OOE+OO 4.85E-Q6 9.71E-OG 
U-232 4.8737E-08 286.382 572.764 O.OOE+OO 1.40E-Q5 2.79E-05 Thermal Power 
U-233 1.2203E-Q7 286.382 572.764 O.OOE+OO 3.49E-Q5 6.99E-05 Nominal Heat Bounding 
U-234 1.5925E-Q7 286.382 572.764 O.OOE+OO 4.56E-Q5 9.12E-Q5 Output Heat Output 
U-235 -2.6194E-06 286.382 0.000 3.95E-03 3.20E-03 3.95E-03 (Watts) (Walts) 
U-236 1.2693E-05 286.382 572.764 O.OOE+OO 3.64E-Q3 727E-03 1.67E+Ol 3.33E+Ol 
U-238 -3.6331 E-oB 286.382 0.000 2.54E-03 2.53E-03 2.54E-03 Total Total 
Y-OO 2.8060E+OO 286.382 572.764 O.OOE+OO 7.46E+02 1.49E+03 
Other Radionudides 1.03E+03 2.OGE+03 
im.TetlIPIate SeJedioo Sun!nlal'Y. JlIlI'I1U .....(;~ • 

Template Selection 5ummary 
FromSFO Used Basis for Pammeter Differences: 

Reactor Moderator: lW AND UZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding: SST (304) SST
 
BOL HM Constituen1s:
 U-ZrHX U
 

SOL Enrichment 0/..:
 19.49184744 10t02O 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nominal: 273.960 286.382 Nominal bumup calculated from the heavy metal mass destroyed. 
Boundlng:1 I 572.764 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl
Bumup Multiplier Given Bumup Estimated EOL HMlGlven EOL HM 

Nominal: 0.90 1.05 I 1.001 
Bounding:1 1.79 ,

Reactor shutdown. core removal, storage, shiPping or other dale conflntUng that Irradiation ceased for fuel. 

2Total bumup for all fuel associated 'Nith this worksheet must be divided by SOL heavy metal mass to get specific bumup values (MWd'MT). 
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Fuel Radionuclide Inventory Worksheet 
1. Fuel lind Template lJlformation Estimated 

Fuel Namo: TAIGA STD (ACPR) 'Fuel decay start date: 2035 Canister usage: 
SNF ID I): 895 Estimates as 0': 2010 18"xl0' 

Fuel Units & Dose:: 182 - ELEMENT Template: TAIGA-SS (LW/U-Zrx. SST. 101020'>•. U) 1.64 
Heavy Metal Maso: BOl=48.36kg ; E0l=48.36kg 'Templ••e Bumup(MWd): 6.65 
ROD Storage Site: INEEL Template BOl- Heavy Metal Mas. (MT): 0.000195 

~emplate De<ay Time' 5 years 
U. Estimates m b y" Gamma Sources 

Photon Tolal 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
.A=-e-:c2~27~ 80'-~51;;;7~3_;:E--;-1;;;0c------;9",2",3.~24",7;__-_ __:1".64.~6c-:;.493 0_OO.~E:,:,+oo~__-----,-7~.~86~E----:0"o7 ~1,=.5~7E~----:06~----jf--",Av"g"--.Me,,,;~-V'----7C::=--:c-
-';;A=.:m'--=_247;1:--,---------1~.:::833~1;;:E'C-0:;;3:_---___o:9=_2=_3.=_2_io47::_-----;l.:;.846:-;;:~.493---0:00E+OO 1.69E+OO 3.38E+OO 0.0150 2.984E+14 
"'A=.:m'--2=-4"'2"-m"---- -'-1."'4~12=_9~E~-Q€i"':'_-----'9"'2~3:;.2"'4~7- __----'1".84~6:::'.493 O.OOE+OO 1.30E-03 2.61E_Q3 0.0250 6.567E+13 
-';A;::m.:--2::-43=- ._-:-1."'4-;;c77"'4;:E~-Q=_7::_---_;9;;:2:;;3';:.2:_;4=_7-----:lc::,84:c;:6;-,-.4;:93 O.OOE+OO 1.38E-04 2.73E-Q4 0.0375 5.592E+13 
~C~-1",4::- --71'"=2",87o,l",E~-=-04=--- _ _;9,,,2~3:;.2",4~7-------,1".846~"--,,.493 O.OOE+OO 1.19E_Ql 2.38E-Ol 0.0575 5.740E+13 
-;:CC:-I-'C36;;-;-;,c- ----'20'.~81"'2;;;0_;:E__;-Q€ic;----____;9"'23"'.=_24"'7;__--__:1:_'_,84~6:=-;:.493 O.OOE+OO 2.5OE-03 5.19E_Q3 0.0850 3.556E+13 
Cm-243 1.7940E-07 923.247 1.846.493 O.OO:-:E"'+OO= -'-":1.66E-04 3.31E-Q4 0.1250 2.582E+13 
Cm-244 1.6962E-06 923.247 1.846.493 (i:DOE+OO 1.57E-03 3.13E-03 0.2250 3.017E+13 
Co-50 1.2839E+OO 923.247 1,846.493 O.OOE+OO 1.19E+03 2.37E+03 0.3750 1.531E+13 
CS-l34 9.0541E-02 923.247 1,846.493 O.OOE+OO 8.38E+Ol 1.67E+02 0.5750 2.03SE+14 
Cs-l35 3.2195E-05 923.247 1,846.493 O.OOE+OO 2.97E_Q2 5.94E_Q2 0.8500 8.734E+12 
Cs-137 2.7564E+OO 923.247 1.846.493 O.OOE+OO 2.54E+03 5.09E+03 1.2500 1.774E+14 
Eu-l54 1.5368E_Q2 923.247 1,846.493 O.OOE+OO 1.42E+Ol 2.84E+Ol 1.7500 1.183E+ll 
Eu-155 2.9293E_Q2 923.247 1,846.493 O.OOE+OO 2.70E+Ol 5.41E+Ol 2.2500 l.906E+ll 
Fe-55 7.7158E_Ql 923.247 1.846.493 O.OOE+OO 7.12E+02 1.42E+03 2_7500 1.512E+09 
H-3 1.1111E_Q2 923.247 1,846.493 O.OOE+OO 1.03E+Ol 2.05E+Ol 3.5000 1_761E+08 
1-129 7.3684E-07 923.247 1,846.493 O.OOE+OO 6.80E-Q4 1.38E_Q3 5.ססOO 9.976E+02 
Kr-85 2.5263E-Ol 923.247 1.846.493 O.OOE+OO 2.33E+02 4.66E+02 7.ססOO 1.130E+02 
Np-237 1.2427E-Q6 923.247 1,846.493 O.OOE+OO 1.15E-03 2.29E_Q3 11.0000 1.287E+Ol 
Pa-231 3.8511 E-09 923.247 1,846.493 O.OOE+OO 3.56E-06 7.11 E-Q6 
Pl>-21 0 7.3880E-15 923.247 1,846.493 O.OOE+OO 6.82E-12 1.38E-11 
Pm-147 2.1023E+OO 923.247 1,846.493 O.OOE+OO 1.94E+03 3.86E+03 
Pu-238 1.03B3E-03 923.247 1.846.493 O.OOE+OO 9.59E-01 1.92E+OO 
Pu-239 5.5293E_Q3 923.247 1,846.493 O.OOE+OO 5.10E+OO 1.02E+Ol 
Pu-240 2.1278E-03 923.247 1,846.493 O.OOE+OO 1.96E+OO 3.93E+OO 
Pu-241 1.0195E_Ql 923.247 1,846.493 O.OOE+OO 9.41E+Ol 1.86E+02 
Pu-242 2.3128E_Q7 923.247 1,846.493 O.OOE+OO 2.14E-Q4 4.27E-04 
Ra-226 5.2782E-14 923.247 1.846.493 O.OOE+OO 4.87E-ll 9.75E-l1 
Ra-228 1.9338E-l0 923.247 1,846.493 O.OOE+OO 1.79E_Q7 3.57E_Q7 
Ru-106 9.1684E_Q2 923.247 1,846.493 0.OOE~+oo,=__----,8~.46~E=,+O~1 1;c.6:::9;,:;E=,+O;c.2::--l1 
5e-79 1.3018E-Q5 923.247 1,846.493 O.oOE+OO 1.20E-02 2.40E_Q2 
5n-126 1.2167E-Q5 923.247 1,846.493 O.OOE+OO 1.12E-02 2.25E_Q2 
5r-90 2.6045E+OO 923.247 1,846.493 O.OOE+OO 2.40E+03 4.81 E+03 
Te-99 4.4241E-04 923.247 1.846.493 O.OOE+OO 4.08E_Ql 8.17E_Ql 
Th-229 1.3713E-l0 923.247 1,846.493 O.OOE+OO 1.27E_Q7 2.53E_Q7 
Th-230 1.8090E-11 923.247 1,846.493 O.OOE+OO 1.67E_Q€i 3.34E-oB 
.;T",h-~2~32=--- 2:::.::52;-7==8:;Ec.,:-1c::0,---- ",9,=2::3.==24-o:7~ 1;.:;:-,846.493 O.OOE+OO 2.33E_Q7 4.67E_Q7 
TI-208 1.6947E_Q€i 923.247 1,846.493 O.OOE+OO 1.56E-Q5 3.13E-Q5 
U-232 4.8737E_Q€i 923.247 1,846.493 O.OOE+OO 4.50E-Q5 9.00E-Q5 Thermal Power 
7U;--2=_33:c:----------71:::.22==03~E~-Q~7=----_;9:::2"'3~.2:_:4_=7---____,1:_'_,846::_;_;::-.4,;9"'3:-----0~."OO;o;E~+OO'=-_---:l.:...1:.:3;;:E;;-Q4;__:__---_;;2';:.2::;5_;:E__;-Q4:_:____iINominal BoundingHea. 
U-234 1.5925E_Q7 923.247 1,846.493 O.OOE+OO 1.47E-Q4 2.94E-Q4 OUtput Heat Output 
U-235 -2.6194E-Q6 923.247 0.000 2.08E_Q2 1.84E-02 2.08E-Q2 /Watts) /Watts) 
U-236 1.2693E_Q5 923.247 1,846.493 O.OOE+OO 1.17E_Q2 2.34E-Q2 5.37E+Ol 1.07E+02 
U-238 -3.8331E_Q€i 923.247 0.000 1.30E-02 1.30E_Q2 1.30E_Q2 Total Total 
V-90 2.6060E+OO 923.247 1.846.493 O.OOE+OO 2.41E+03 4.81E+03 
Other Radionuclides 3.33E+03 6.66E+03 
m. Template SeIeeli<m SunlInary, ,and Cheeks 
Templale selection Summary 

From SFD Basis for Parameter Differences: 
Reactor Moderator: LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding: SST (304) SST 

BO;O~=:=~I---c-19-'~=Z=rH==-31"'~.:..43-c--+---17:0.:..~::.O-=20-c---l1 

BumupSumma~(MWdl Basis for bumup used in estimate: 
FromSFD Estimated 

Nominol:1 I 923.247 Nominal bumup assumed to be 2% of BOL heavy metal mass. 
Bounding:1 200.0061 1,846.493 Bounding bumup assumed to be twice nominal bumup. 

Checks 
Estimated Bumupl 

Bumup Multiplier Given Bumup Estimated EOL HMlGlven EOI- HM 
Nomlnol:1 0.56 I 0.981 

Bounding:1 1.12 9.23,
Reactor shutdown, core removal, storage, shipping or other date confmmng that Irradiation ceased for fuel. 

2Tolal bumup tor all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup vatues (MWdIMT). 
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I Fuel Radionuclide Inventory Worksheet 

,J. Fuelllnd TempIa*. Wormation Estimated 
Fuel Name: TAIGA STD (AAAA) 1Fuel decay start date: 2035 Canister usage: 

SNFID#: 780 Estimates as of: 2010 lB"xl0' 
Fuel Units & Oeser: 15· ELEMENT Template: TAIGA-SS (lW/U-Zrx. SST. 101020%, U) 0.14 
Heavy Metal Mas.: BOl=10.28kg ; EOl=8.18kg 'Template Bumup(MWd): 6.65 
ROD Sto<age SiIa: INEEL Template BOl Heavy Metal Mas. (MT): 0.000195 

Template Decay Time· 5 years 
ILEsU-tes m x" Xb b y" Yb Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 8,5173E-l0 2,000.380 4,000.759 O.ooE+oo 1.70E-06 3.41E-06 Avg. MeV 
Am-241 1.8331E-03 2,000.380 4,000,759 O.ooE+OO 3,67E+OO 7.33E+OO 0.0150 6.466E+14 
Am-242m 1.4129E-06 2,000.380 4,000.759 O.ooE+OO 2.83E-03 5,65E-03 0.0250 1.423E+14 
Am-243 1,4774E-07 2,000.380 4,000.759 O.ooE+OO 2.96E-04 5.91E-04 0.0375 1.212E+14 
C-14 1.2871E-04 2,000.380 4,000,759 O.ooE+OO 2.57E-Ol 5.15E-Ol 0.0575 1.244E+14 
CI-36 2.8120E-06 2,000.380 4,000.759 O,ooE+OO 5.63E-03 1,13E-02 0.0850 7.705E+13 
Cm-243 1.7940E-07 2,000.380 4,000.759 O.ooE+OO 3,59E-04 7.18E-04 0.1250 5.595E+13 
Cm-244 1.6962E-06 2,000.380 4.000.759 O.ooE+OO 3.39E-03 6.79E-03 0.2250 6.536E+13 
Co-60 1.2839E+OO 2,000.380 4,000.759 O.ooE+OO 2.57E+03 5.14E+03 0.3750 3.317E+13 
Cs-l34 9.OS41E-02 2,000.380 4,000.759 O.ooE+OO 1.81E+02 3.62E+02 0.5750 4.410E+14 
CS-l35 3.2195E-05 2,000.380 4,000.759 O.ooE+OO 6,44E-02 1.29E-Ol 0.8500 1.892E+13 
Cs-137 2.7564E+OO 2,000.380 4,000.759 O.ooE+OO 5.51E+03 1.10E+04 1.2500 3.843E+14 
EU-154 1.5368E-02 2,000.380 4,000.759 O.ooE+OO 3.07E+Ol 6.15E+Ol 1.7500 2.562E+ll 
EU-155 2.9293E-02 2,000.380 4,000.759 O.ooE+OO 5.86E+Ol 1.17E+02 2.2500 4.130E+11 
Fe-55 7.7158E-Ol 2,000.380 4,000.759 O.ooE+OO 1.54E+03 3.09E+03 2.7500 3.2nE+09 
H-3 l.l111E-02 2,000.380 4,000.759 O.ooE+OO 2.22E+Ol 4,45E+Ol 3.5000 3.815E+08 
1-129 7.3684E-Q7 2,000.380 4,000.759 O.ooE+OO 1.47E-03 2.95E-Q3 5.0000 2.103E+03 
Kr-85 2.5263E-Ol 2,000.380 4,000.759 O.ooE+OO 5.05E+02 1.01E+03 7.0000 2.38OE+02 
Np-237 1.2427E-06 2,000.380 4,000.759 O.ooE+OO 2,49E-03 4.97E-03 11.0000 2.711E+Ol 
Pa-231 3.8511E-09 2,000.380 4,000.759 O.ooE+OO 7.70E-06 1.54E-Q5 
Pb-210 7.3880E-15 2,000.380 4,000.759 O.ooE+OO 1.48E-l1 2.96E-ll 
Pm-147 2.1023E+OO 2,000.380 4,000.759 O.ooE+OO 4.21E+03 8.41E+03 
Pu-238 1.0383E-Q3 2,000.380 4,000.759 O.ooE+OO 2.08E+OO 4.15E+OO 
Pu-239 5.5293E-03 2,000.380 4,000.759 O.ooE+OO 1.11E+Ol 2.21E+Ol 
PU-240 2.1278E-03 2,000.380 4,000.759 O.ooE+OO 4.26E+OO 8.51E+OO 
Pu-241 1.0195E-Ql 2,000.380 4,000.759 O.ooE+OO 2.04E+02 4.08E+02 
Pu-242 2.3128E-07 2,000.380 4,000.759 O.ooE+OO 4.63E-04 9.25E-04 
Aa-226 52782E-14 2,000.380 4,000.759 O.OOE+OO 1.06E-l0 2.11E-l0 
Ra-228 1.9338E-l0 2,000.380 4,000.759 O.ooE+OO 3.87E-07 7.74E-07 
Ru-l06 9.1684E-02 2,000.380 4,000.759 O.ooE+OO 1.83E+02 3.67E+02 
8e-79 1.3018E-OS 2,000.380 4,000.759 O.ooE+OO 2.60E-Q2 5.21E-Q2 
8n-126 1.2167E-OS 2,000.380 4,000.759 O.ooE+OO 2.43E-02 4.87E-02 
8r-90 2.6045E+OO 2,000.380 4,000.759 O.ooE+OO 5.21E+03 1.04E+04 
Tc-99 4.4241E-Q4 2,000.380 4,000.759 O.OOE+OO 8.85E-Ql 1.77E+OO 
Th-229 1.3713E-l0 2,000.380 4,000.759 O.ooE+OO 2.74E-07 5,49E-07 
Th-230 1.8090E-ll 2,000.380 4,000.759 O.ooE+OO 3.62E-08 7.24E-Q8 
Th-232 2.5278E-l0 2,000.380 4,000.759 O.ooE+OO 5.06E-Q7 1.01E-06 
TI-208 1.6947E-Q8 2,000.380 4,000.759 O.ooE+OO 3.39E-05 6.78E-Q5 
U-232 4.8737E-Q8 2,000.380 4,000.759 O.ooE+OO 9.75E-OS 1.95E-04 Thermal Power 
U-233 1.2203E-Q7 2,000.380 4,000.759 O.ooE+OO 2.44E-04 4.88E-04 Nominal Heat Bounding 
U-234 1.5925E-07 2,000.380 4,000.759 O.ooE+OO 3.19E-04 6.37E-04 Oulput Heal Output 
U-235 -2.6194E-06 2,000.380 0.000 4.36E-03 O.ooE+OO 4.36E-Q3 /Wattsl /Wattsl 
U-236 1.2693E-Q5 2,000.380 4,000.759 O.ooE+OO 2.54E-Q2 5.08E-Q2 1.16E+02 2.33E+02 
U-238 -3.8331 E-08 2,000.380 0.000 2.77E-Q3 2.70E-Q3 2.77E-Q3 Total TOlal 
V-90 2.6060E+OO 2,000.380 4,000.759 O.ooE+OO 5.21E+03 l.04E+04 
Other Radionuclides 7.21E+03 1.44E+04 
lll. T01lIDIate Sdectii>Il. s.n-rv,Bumu .amtCbecb 
Template selection SUmmary 

FromSFD Used Basis for Parameter Differences: 
Reactor Modenltor: lW AND UZtRC HYDRIDE LW AND UZIRC HYDRIDE 

Fuel Cladding: SST SST
 
BOL HM Con_to:
 U-ZrHX U
 

BOL Enrichment 0/0:
 19.64963504 10t02O 

Burnup Summary (MWd) Basis for burnup used in estimate: 
From SFD I Estimal8d 

Nomlnal:1 581.1641 2.000.380 Nominal bumup calculated from the heavy metal mass destroyed.
Boundlng:I-----~~'+-----c4c.ooo;=.-=75;::9 Boundingbumupassumed 10 be twice nominal bumup. 

Checks 

Estimated Bumup! 
BumuD MultiDlier Given Bumup Estimated EOL HMlGlven EOL HM 

NO<nlnal:1 5.71 3.44 I 1.061 
Bounding: 11.42 ,
 

Reactor shutdown, core removal, storage, shipping or other date confirming thai Irradiation ceased for fuel. 

2Total bumup for all fuel associated with this worksheet must be diVided by BOL heavy metal mass to gel specific bumup values (MWd'MT). 
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Fuel Radionuclide Inventory Worksheet 

I. Fuel and Template Information Estimated
 

Fuel Namo: TRIGA sTD (AUSTRIA) 1Fuel decay start date: 2010 Canister usage:
 
SNF 10 II: 469 Estimates as of: 2010 18"x10'
 

Fuel Units & Desc:r: 30 - ELEMENT Template: TRIGA-SS (LW/U-Zrx. SST. 10 to 20%. U) 0.27
 

Heavy Metal Mas": BO~5.85k9 ; EO~5.64k9 'Template Bumup(MWd): 6.65
 
ROD Storage Slto: INEEL Templale BOL Heavy Metal Mass (MT): 0.000195
 

Template Decay Time' 5 years
 

D. Estimates m x" x. b y" y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Raclionuclide Template Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 8.5173E-10 197.604 395.207 O.ooE+OO 1.68E-07 3.37E-07 Avg.MeV
 
Am-241 1.8331E-Q3 197.604 395.207 O.OOE+OO 3.62E-01 7.24E-Q1
 0.0150 6.388E+13
 
Am-242m 1.4129E-Q6 197.604 395.207 O.OOE+OO 2.79E-04 5.58E-Q4
 0.0250 1.406E+13
 
Am-243 1.4774E-Q7 197.604 395.207 O.ooE+OO 2.92E-OS 5.84E-OS
 0.0375 1.197E+13
 
C-14 1.2871E-Q4 197.604 395.207 O.ooE+OO 2.54E-02 5.09E-Q2
 0.0575 1.229E+13 
CI-36 2.8120E-Q6 197.604 395.207 O.ooE+OO 5.56E-04 1.11E-Q3 0.0850 7.611E+12 
Cm-243 1.7940E-07 197.604 395.207 O.oOE+OO 3.54E-OS 7.09E-Q5 0.1250 5.527E+12 
Cm-244 1.6962E-Q6 197.604 395.207 O.ooE+OO 3.35E-04 6.70E-Q4 0.2250 6.457E+12 
Co-50 1.2839E+OO 197.604 395.207 O.OOE+OO 2.54E+02 5.07E+02 0.3750 3.276E+12 
Cs-134 9.OS41E-02 197.604 395.207 O.ooE+OO 1.79E+Ol 3.58E+Ol 0.5750 4.356E+13 
Cs-l35 3.2195E-Q5 197.604 395.207 O.ooE+OO 6.36E-Q3 1.27E-02 0.8500 1.869E+12 
Cs-137 2.7584E+OO 197.604 395.207 O.ooE+OO 5.45E+02 1.09E+03 1.2500 3.797E+13 
EU-l54 1.5368E-02 197.604 395.207 O.OOE+OO 3.04E+OO 6.07E+OO 1.7500 2.531E+l0 
EU-155 2.9293E-02 197.604 395.207 O.ooE+OO 5.79E+OO 1.16E+Ol 2.2500 4.080E+10
 
Fe-55 7.7158E-Ol 197.604 395.207 O.ooE+OO 1.52E+02 3.OSE+02
 2.7500 3.237E+oa 
H-3 1.1111E-Q2 197.604 395.207 O.ooE+OO 2.20E+OO 4.39E+OO 3.5000 3.768E+07 
1-129 7.3684E-Q7 197.604 395.207 O.ooE+OO 1.46E-04 2.91E-Q4 5.0000 2.107E+02 
Kr-85 2.5263E-Ql 197.604 395.207 O.OOE+OO 4.99E+Ol 9.96E+01 7.0000 2.386E+01 
Np-237 1.2427E-Q6 197.604 395.207 O.ooE+OO 2.46E-04 4.91E-Q4 11.0000 2.718E+OO 
Pa-231 3.8511E-09 197.604 395.207 O.ooE+OO 7.61E-Q7 1.52E-Q6 
Pb-21 0 7.3860E-15 197.604 395.207 O.OOE+OO 1.46E-12 2.92E-12 
Pm-147 2.1023E+OO 197.604 395.207 O.OOE+OO 4.15E+02 8.31E+02 
Pu-238 1.0383E-Q3 197.604 395.207 O.ooE+OO 2.OSE-01 4.10E-Ql 
Pu-239 5.5293E-Q3 197.604 395.207 O.ooE+OO 1.09E+OO 2.19E+OO 
Pu-240 2.1278E-Q3 197.604 395.207 O.ooE+OO 4.20E-Ol 8.41E-Q1 
Pu-241 1.0195E-Ql 197.604 395.207 O.ooE+OO 2.01E+Ol 4.03E+01 
Pu-242 2.3128E-Q7 197.604 395.207 o.06E+OO 4.57E-Q5 9.14E-OS 
Ra-226 5.2782E-14 197.604 395.207 O.ooE+OO 1.04E-l1 2.09E-ll 
Ra-228 1.9338E-l0 197.604 395.207 O.ooE+OO 3.82E-Q8 7.64E-OS 
Ru-1OS 9.1684E-02 197.604 395.207 O.ooE+OO 1.81E+Ol 3.62E+Ol 
Se-79 1.3018E-Q5 197.604 395.207 o.06E+OO 2.57E-Q3 5.14E-Q3 
Sn-126 1.2167E-Q5 197.604 395.207 O.ooE+OO 2.40E-03 4.81E-Q3 
Sr-90 2.6045E+OO 197.604 395.207 O.ooE+OO 5.15E+02 1.03E+03 
Tc-99 4.4241E-Q4 197.604 395.207 O.ooE+OO 8.74E-02 1.75E-Q1 
Th-229 1.3713E-l0 197.604 395.207 O.ooE+OO 2.71E-Q8 5.42E-Q8 
Th-230 1.8090E-ll 197.604 395.207 O.ooE+OO 3.57E-Q9 7.15E-09 
Th-232 2.5278E-l0 197.604 395.207 O.ooE+OO 5.ooE-Q8 9.99E-Q8 
TI-2OS 1.6947E-Q8 197.604 395.207 O.ooE+OO 3.35E-Q6 6.70E-Q6 
U-232 4.8737E-Q8 197.604 395.207 O.ooE+OO 9.63E-Q6 1.93E-Q5 Thermal Power 
U-233 1.2203E-Q7 197.604 395.207 O.ooE+OO 2.41E-OS 4.82E-DS Nominal Heat Bounding 
U-234 1.5925E-Q7 197.604 395.207 O.ooE+OO 3.15E-OS 6.29E-Q5 Output Heat Output 
U-235 -2.6194E-Q6 197.604 0.000 2.53E-03 2.01E-03 2.53E-Q3 (Watts) (Watts) 
U-238 1.2693E-Q5 197.604 395.207 O.ooE+OO 2.51E-Q3 5.02E-Q3 1.1SE+01 2.3OE+Ol 
U-238 -3.6331 E-Q8 197.604 0.000 1.57E-03 1.57E-Q3 1.57E-Q3 Total Total 
Y-90 2.6060E+OO 197.604 395.207 O.ooE+OO 5.15E+02 1.03E+03 
Other Radionuclides 7.12E+02 1.42E+03 
m. Template SeIedlon SumnJary, Boma ,alltJ~ 
Template Selection Summary 

FromSFO Used Basis for Parameter Differences: 
Reactor Moderate" LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding: SST (304) SST
 
BOL HM Constituents: U-ZrHX
 U
 

SOL Enrichment %:
 20.00000041 10t02O 

Burnup Summary (MWdl Basis for bumup used in estimate: 
From SFO Estimated 

Neminol:J-I ---=57:..:..:.01:.:4+-- ~~~~ Nominal bumup caJculaled Irom the heavy metal mass destroyed. 
Sounding:1 395.207 BoUnding bumup assumed to be twice nominal bumup. 

Checks 

Estimeted Bumupl 
Bumup Multiplier Given Bumup Estimated EOL HMiGIven EOL HM
 

Nominal: 0.99
 3.47 I 1.001
 
Bounding:1 1.98
 ,

Reaclor shutdown, core removal. storage, shipping or other date confirming that Irradiation ceased for fuel. 

2rotal bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdIMT). 
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Fuel Radionuclide Inventory Worksheet 
I. Fuel andTeQlJllale InfOQlllltion Estimated 

Fuel Name: TRIGA STD (AUSTRIA) 'Fuel decay start date: 2010 Canister usage: 
SNFID#: 462 Estimates as of: 2010 18"xl0' 

Fuel Units & Oeser: 66 - ELEMENT Template: TRIGA-AI (LW/U-Zrx, Alum.• 10 to 20%, U) 0.59 
Heavy Metal Mass: BO~11.88k9 ; EO~11.81k9 'Template Bumup(MWd): 6.65 
ROD Storage Site: INEEl Template BOl Heavy Metal Ma•• (MT); 0.00018 

Template Decay Time' 5 years 
n. Estimates m Xo x. b Yo Y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 8.0632E-l0 62.998 125.996 O.ooE+OO 5.08E-08 1.02E-07 Avg. MeV 
Am-241 2.2586E-03 62.998 125.996 O.ooE+OO 1.42E-Ol 2.85E-ol 0.0150 2.132E+13 
Am-242m 1.9925E-06 62.998 125.996 O.ooE+OO 1.26E-04 2.51E-04 0.0250 4.628E+12 
Am-243 2.3323E-07 62.998 125.996 O.ooE+OO 1.47E-05 2.94E-05 0.0375 5.765E+12 
C-14 4.3308E-05 62.998 125.996 O.ooE+OO 2.73E-03 5.46E-03 0.0575 4.420E+12 
CI-36 4.3023E-08 62.998 125.996 O.ooE+OO 2.71E-06 5.42E-06 0.0850 3.094E+12 
Cm-243 2.7429E-07 62.998 125.996 O.ooE+OO 1.73E-05 3.46E-05 0.1250 4.627E+12 
Cm-244 3.1504E-06 62.998 125.996 O.ooE+OO 1.98E-04 3.97E-04 0.2250 2.583E+12 
Co-GO 3. 1008E-02 62.998 125.996 O.ooE+OO 1.95E+OO 3.91E+OO 0.3750 1.149E+12 
Cs-l34 1.0367E-Ol 62.996 125.996 O.ooE+OO 6.53E+OO 1.31E+Ol 0.5750 1.457E+13 
Cs-135 3.1549E-05 62.998 125.996 O.ooE+OO 1.99E-03 3.98E-03 0.8500 3.587E+12 
Cs-137 2.7564E+OO 62.998 125.996 O.ooE+OO 1.74E+02 3.47E+02 1.2500 3.719E+12 
Eu-l54 1.3490E+OO 62.998 125.996 O.ooE+OO 8.50E+Ol 1.70E+02 1.7500 1.064E+11 
Eu-155 4.3880E-ol 62.998 125.996 O.ooE+OO 2.76E+Ol 5.53E+Ol 2.2500 1.294E+10 
Fe-55 8.6782E-03 62.998 125.996 O.ooE+OO 5.47E-Ol 1.09E+OO 2.7500 1.051E+08 
H-3 1.0805E-02 62.998 125.996 O.ooE+OO 6.81E-Ol 1.36E+OO 3.5000 1.228E+07 
1-129 7.3805E-07 62.998 125.996 O.ooE+OO 4.65E-05 9.3OE-05 5.ססOO 7.925E+Ol 
Kr-85 2.5218E-ol 62.998 125.996 O.ooE+OO 1.59E+Ol 3.18E+Ol 7.ססOO 8.982E+00 
Np-237 1.4463E-06 62.998 125.996 O.ooE+OO 9.11E-05 1.82E-04 11.ססOO 1.024E+OO 
Pa-231 3.5970E-09 62.998' 125.996 O.ooE+OO 2.27E-07 4.53E-07 
Pb-210 8.2511E-15 62.998 125.996 O.ooE+OO 5.20E-13 1.04E-12 
Pm-147 2.0767E+OO 62.998 125.996 O.ooE+OO 1.31E+02 2.62E+02 
Pu-238 1.3514E-03 62.998 125.996 O.ooE+OO 8.51E-02 1.70E-ol 
Pu-239 5.6947E-03 62.998 125.996 O.ooE+OO 3.59E-Ol 7.18E-01 
Pu-240 2.2647E-03 62.998 125.996 O.ooE+OO 1.43E-Ol 2.85E-Ol 
Pu-241 1.2574E-Ol 62.998 125.996 O.ooE+OO 7.92E+OO 1.58E+Ol 
Pu-242 3.0602E-07 62.998 125.996 O.ooE+OO 1.93E-05 3.86E-05 
Ra-226 5.7353E-14 62.998 125.996 O.ooE+OO 3.61E-12 7.23E-12 
Ra-228 1.815OE-l0 62.998 125.996 O.ooE+OO 1.14E-Q8 2.29E-Q8 
Ru-l06 9.3744E-02 62.998 125.996 O.ooE+OO 5.91E+OO 1.18E+Ol 
Se-79 1.2938E-05 62.998 125.996 O.ooE+OO 8'.15E-04 1.63E-03 
Sn-126 1.2239E-05 62.998 125.996 O.ooE+OO 7.71E-04 I.54E-03 
Sr-90 2.6000E+OO 62.998 125.996 O.ooE+OO 1.64E+02 3.28E+02 
Te-99 4.4120E.o4 62.998 125.996 O.OOE+OO 2.78E-02 5.56E-02 
Th-229 1.4749E-l0 62.998 125.996 O.ooE+OO 9.29E-09 1.86E-Q8 
Th-23O 1.9549E-ll 62.998 125.996 O.ooE+OO 1.23E-09 2.46E-09 
Th-232 2.3744E-l0 62.998 125.996 O.ooE+OO 1.50E-08 2.99E-Q8 
TI-208 1.9459E-08 62.998 125.996 O.ooE+OO 1.23E-06 2.45E-06 
U-232 5.6015E-Q8 62.998 125.996 O.ooE+OO 3.53E-06 7.06E-06 Thermal Power 
U-233 1.3132E-07 62.998 125.996 O.ooE+OO 8.27E-06 1.65E-05 Nominal Heat Bounding 
U-234 1.7323E-07 62.998 125.996 O.ooE+OO 1.09E-05 2.18E-05 Output Heat Output 
U-235 -2.6159E-06 62.998 0.000 5.13E-03 4.97E-03 5.13E-03 /Wattsl /Wattsl 
U-236 1.2717E-05 62.998 125.996 O.ooE+OO 8.01E.o4 1.60E-03 3.17E+00 6.33E+OO 
U-238 -3.8857E-Q8 62.998 0.000 3.19E-03 3.19E-03 3.19E-03 Total Total 
V-90 2.6015E+OO 62.998 125.996 O_ooE+OO 1.64E+02 3.28E+02 
Other Radionuelides 2.39E+02 4.79E+02 

m.l'-mtle $eIedl<mSummal'Y, IJUl'QIJQ S1JJIIJllan. alld C~ 
Template selection Summary 

FromSFD Uoed Basis for Parameter Differences: 
Reactor Moderator: LW AND U ZIRC HYDRIDE lW AND U ZIRC HYDRIDE 

F.... Cladding: ALUM (1100) ALUM 
BOL Hal Constituents: U-ZrHX U 

BOL Enrichment %: 20 101020 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal:1 57.8911 62.998 Nominal bumup calculated from the heavy metal mass destroyed. 
Bounding:1 125.996 Bounding bumup assumed to be twice nominal bumup. 

Checks
 

Estimated Bumupl
 
Bumuo MultiplIer Given Bumup Estimated EOL HMiGiven EOL HM 

Nominal: 0.14 1.09 I 1.001 
Bounding: 0.29 ,

Reactor shutdoYm, core removal, storage, shipping or other date confuTmng that Irradiation ceased for fuel. 

~otal bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdIMT). 
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and TeJIlllIate lnformaUOJI Estimated 

Fuel Nam>: TAIGA STD (BRAZil) 1Fuel decay start date: 2006 Canister usage: 
SNF 10 #: 1063 Estimates as of: 2010 18"xl0' 

Fuel Units & Des<:r: 9 . ELEMENT Template: TRIGA·SS (lWIU-Zrx. SST. 10 to 20%. U) 0.08
 
Heavy Metal MaS., BOl=1.76k9 : EOl=1.74kg =Template Bumup(MWd): 6.65
 

ROO Storage Sib: INEEl Template BOl Haavy Melal Mass (MT): 0.000195
 

Template Decay Time: 5 years 
D. Estimates m x" b y" y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel BOUnding Fuel Energy Photons/sec 

Radionuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 8.5173E-10 17.104 34.208 O.OOE+OO 1.46E-08 2.91E-Q8 Avg. MeV 
"A;om"'-~2'"41""------·------"1"'.833~"-lE~-~0-"3-------'1~7.'"1-"04"---------'34"- .208--~~OOE~·':+OO~---3"".14E.02 6.27E-02 0.0150 -5-.529-E-+-12 
Am-242m 1.4129E-08 17.104 34.2OS-----O'ooE+OO 2.42E-05 4.83E-Q5 0.0250 1.217E+12 
Am-243 1.4774E-07 17.104 34.208 O.OOE+OO 2.53E-08 5.05E-06 0.0375 1.036E+12 
~Cc.--1~4:o-- ----:1",.2=,8,,:7-=-lE=-Q4",=-=- --,l,=7C'.1-,,047--- --".:34~.2-,,08:.; 0.00~E~+oo-,,-,, ______,27'.2:0,=E,",-0~3,---__--,4~.40~E,",-Q~3'------jf 0,-,.05:-7"c"5,---__..,1....063""'E"'+=12 
~C<'I--:c36~;c-- ~2~.8;;:1C;2;;:OE=-:;;06~-----ol~7.,_o1,,047__------'342·2~08:2:_- "0.:;;0"OE=+OO"";_--..:;4".8"'1,,E;.:-0;;:5;_-----;:9~.6~2~E~-05~-_I1----'0"'.0":8::;50=---------'46c=.·758884EE++1111 
~C:;.:m::.--:;;2-=-437--_----~-_____c1-"-'.7"'940~E=--"0-=-7----_____c1'=7.:,;1_"04.;_------'34=_o_:.2~08 O.OOE+OO 3.07E-06 6.14E-Q6 0.1250 
Cm-244 1.6962E-Q6 17.104 34.208 O.OOE+OO 2'-90E-05 5.BOE-Q5 0.2250 5.589E+11 
Co-BO 1.2839E+OO 17.104 34.208 O.ooE+OO 2.20E+01 4.39E+01 0.3750 2.836E+11 
Cs-l34 9.0541E-02 17.104 34.208 O.ooE+OO 1.55E+OO 3.10E+OO 0.5750 3.770E+12 
Cs-135 3.2195E-05 17.104 34.208 O.OOE+OO 5.51E-04 1.10E-Q3 0.8500 1.618E+11 
Cs-137 2.7564E+OO 17.104 34.208 O.ooE+OO 4.71E+Ol 9.43E+Ol 1.2500 3.286E+12 
Eu-l54 1.5368E-Q2 17.104 34.208 O.ooE+OO 2.83E-Ol 5.26E-Ql 1.7500 2.191E+09 
Eu-155 2.9293E-Q2 17.104 34.208 0.00~E,,+OO~---~5~.0~1~E~-0~1,-----_1~.~OO~E~+OO~'---_l~-~2~.2~5OO~---~32'·.802~531EE+O+097 
Fe-55 7.7158E-Ql 17.104 34.208 O.ooE+OO 1.32E+Ol 2.64E+Ol 2.7500 
H-3 l.l111E-Q2 17.104 34.208 O.OOE+OO 1.90E-Ql 3.80E-Ql 3.5000 3.262E+06 
1-129 7.3684E-Q7 17.104 34.208 O.OOE+OO 1.26E-05 2.52E-Q5 5.0000 1.902E+01 

-;-K'=r--"85""' ~2.~52~6~3~E~-0;;:1,------___:'17;:.l;o04;7_-------'34~.2=08 O.OOE+OO 4.32E+OO 8.64E+OO 7.0000 2.154E+00 
Np-237 1.2427E-Q6 17.104 34.208 O.OOE+OO 2.13E-Q5 4.25E-Q5 11.0000 2.455E-01 
Pa-231 3.8511E-09 17.104 34.208 O.OOE+OO 6.59E-oB 1.32E-Q7 
Pb-21 0 7.3880E-15 17.104 34208 O.OOE+OO 1.26E-13 2.53E-13 
Pm-147 2.1023E+OO 17.104 34.208 O.OOE+OO 3.60E+Ol 7.19E+Ol 
Pu-238 1.D363E-Q3 17.104 34.208 O.ooE+OO 1.78E-Q2 3.55E-Q2 
Pu-239 5.5293E-Q3 17.104 34.208 O.ooE+OO 9.46E-Q2 1.89E-Ql 
Pu-240 2.1278E-03 17.104 34.208 O.OOE+OO 3.64E-02 7.28E-02 
Pu-241 1.0195E-Ol 17.104 34.208 O.ooE+oo 1.74E+OO 3.49E+OO 
Pu-242 2.3128E-07 17.104 34.208 O.ooE+OO 3.96E-06 7.91E-Q6 
Ra-226 5.2782E-14 17.104 34.208 O.ooE+OO 9.03E-13 1.81E-12 
Ra-228 1.9338E-l0 17.104 34.208 O.OOE+OO 3.31E-Q9 6.62E-Q9 
Ru-l06 9.1684E-02 17.104 34.208 O.OOE+OO 1.57E+OO 3.14E+OO 
5e-79 1.3018E-05 17.104 34.208 O.OOE+OO 2.23E-Q4 4.45E-Q4 
5n-126 1.2167E-as 17.104 34.208 O.OOE+OO 2.08E-Q4 4.16E-Q4 
5r-90 2.6045E+OO 17.104 34.208 O.OOE+OO 4.45E+Ol 8.91E+Ol 
Te-99 4.4241E-Q4 17.104 34.208 O.ooE+OO 7.57E-Q3 1.51E-Q2 
Th-229 1.3713E-l0 17.104 34.208 O.OOE+OO 2.35E-Q9 4.69E-Q9 
Th-230 1.8090E-l1 17.104 34.208 O.OOE+OO 3.09E-l0 6.19E-l0
 
Th-232 2.5278E-l0 17.104 34.208 O.ooE+OO 4.32E-Q9 8.65E-Q9
 
T1-208 1.6947E-oB 17.104 34.208 O.OOE+OO 2.90E-07 5.BOE-Q7
 
U-232 4.8737E-oB 17.104 34.208 O.ooE+OO 8.34E-Q7 1.67E-06 Thermal Power
 

-::U7'-"233;;o;- ____=1,,.22~03~E=-Q~7----____=17~.,_o1,,047__------'342.208~;_-_~O.:;;OO~E=+OO"";_--_;2".O:;;9"E;.:-06~-_-~4::.c.1~7~E~-06~-_IINominal Heat Bounding
U-234 1.5925E-Q7 17.104 34.208 O.OOE+OO 2.72E-06 5.45E-Q6 Output Heat Output 
U-235 -2.6194E-Q6 17.104 0.000 7.59E-Q4 7.14E-Q4 7.59E-Q4 /Wattsl /Watts; 
U-236 1.2693E-Q5 17.104 34.208 O.OOE+OO 2.17E-04 4.34E-Q4 9.95~1 1.99E+OO 
U-238 -3.8331E-oB 17.104 0.000 4.72E-Q4 4.71E-Q4 4.72E-04 Total Total 
Y-90 2.6060E+OO 17.104 34.208 O.OOE+OO 4.46E+Ol 8.91E+Ol 
Other Radionuelides	 6.17E+Ol 1.23E+02 
w. 1! te~ Summa .lJ 
Tern	 late selection Summary
 

From SFO Used Basis for Parameler Differences:

Reactor Moderatov: LW AND U ZIRC HYD'FIIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding: SST (304) SST 

BO~o~=:=:.I---.::lJ--:~:::rH.::x-=------\------;-10::-t.;:-~-::2O:::-----\	 

Burnup Summary (MWd)' Basis for burnup used in estimate: 
FromSFO 1 Estirna1ed 

Nomlna:1 17.1041 13.746 Nominal bumup taken diredly from SFD (converted to MWd).
 
Bounding:1 34.208
 Bounding bumup assumed to be twice nominal bumup. 

Checks 
estimated Bumupl 

Bumuo MulliDlIer Given BumUD Estimated EOl HMlGlven EOl HM
 
Nomina:: 0.29 0.80
 I 1.001
 

Bounding: 0.57
 ,ReaC10r shutdown, core removal. storage, stupptng or other date confirmmg that IrradiatIon ceased for fuel. 

~otal bumup for all fuel essociated with this worKsheet must be divided by BOL heavy metal mass to get specific bumup values (MWdIMT). 
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I 
I Fuel Radionuclide Inventory Worksheet 

,I. Fuel and Template lJlf_timl Estimated 
Fuel Name: TAIGA 8m (BRAZIL) ' Fuel decay start date: 2006 Canister usage: 

SNFID#: 471 Estimates as of: 2010 18"xl0' 
Fuel Units & Oeser: 59 . ELEMENT Template: TAIGA·AI (LW/U-ZI1<. Alum., 10 to 20%, U) 0.53 
Heavy Metal Mass: BOL.>11.09k9 ; EO~10.58k9 'Template Bumup(MWd): 6.65 
ROD SI",_ Site: INEEL Template BOL Heavy Metal Mass (MT): 0.00018
 

Template Decay Time' 5 years
 

n.Estimall:s m x. x. b y. y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Inilial Activity Nominal Fuel Bounding Fuel
 Energy Photons/sec 
Radionuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci)
 Group (bounding) 
Ae·227 8.0632E-l0 478.691 957.382 O.OOE+OO 3.86E·07 7.72E-07 Avg. MeV 
Am-241 2.2586E-03 478.691 957.382 O.OOE+OO 1.08E+OO 2.16E+OO 0.0150 1.620E+14 
Am-242m 1.9925E-Q6 478.691 957.382 O.OOE+OO 9.54E·04 1.91 E-{)3 0.0250 3.517E+13 
Am-243 2.3323E-07 478.691 957.382 O.OOE+OO 1.12E-04 2.23E-04 0.0375 4.381E+13 
C-14 4.3308E-05 478.691 957.382 O.OOE+OO 2.07E·02 4.15E-02 0.0575 3.358E+13 
CI-36 4.3023E-08 478.691 957.382 O.OOE+OO 2.OOE-Q5 4.12E-Q5 0.0850 2.351E+13 
Cm-243 2.7429E-07 478.691 957.382 O.OOE+OO 1.31E-04 2.63E-04 0.1250 3.516E+13 
Cm-244 3.1504E-Q6 478.691 957.382 O.OOE+OO 1.51E-03 3.02E-03 0.2250 1.963E+13 
Co-50 3.1006E-Q2 478.691 957.382 O.OOE+OO 1.48E+Ol 2.97E+Ol 0.3750 8.734E+12 
Cs-l34 1.0367E-Ol 478.691 957.382 O.OOE+OO 4.96E+Ol 9.93E+Ol 0.5750 1.107E+14 
Cs-l35 3.1549E-05 478.691 957.382 O.OOE+OO 1.51E-02 3.02E-02 0.8500 2.726E+13 
Cs-137 2.7564E+OO 478.691 957.382 O.OOE+OO 1.32E+03 2.64E+03 1.2500 2.826E+13 
Eu-l54 1.3490E+OO 478.691 957.382 O.OOE+OO 6.46E+02 1.29E+03 1.7500 8.087E+11 
Eu-155 4.3880E-Ol 478.691 957.382 O.OOE+OO 2.10E+02 4.20E+02 2.2500 9.830E+10 
Fe-55 8.6782E-03 478.691 957.382 O.OOE+OO 4.15E+OO 8.31E+OO 2.7500 7.983E+08 
H-3 1.0805E-Q2 478.691 957.382 O.OOE+OO 5.17E+OO 1.03E+Ol 3.5000 9.334E+07 
1·129 7.3805E-Q7 478.691 957.382 O.OOE+OO 3.53E-04 7.07E-04 5.0000 5.530E+02 
Kr-85 2.5218E-Ol 478.691 957.382 O.OOE+OO 1.21E+02 2.41E+02 7.0000 6.259E+Ol 
Np-237 1.4463E-OO 478.691 957.382 O.OOE+OO 6.92E-04 1.38E-Q3 11.0000 7.129E+OO 
Pa-231 3.5970E-Q9 478.691 957.382 O.OOE+OO 1.72E-Q6 3.44E-Q6 
Pb-210 8.2511E-15 478.691 957.382 O.OOE+OO 3.95E-12 7.90E-12 
Pm-147 2.0767E+OO 478.691 957.382 O.OOE+OO 9.94E+02 1.99E+03 
Pu·238 1.3514E-03 478.691 957.382 O.OOE+OO 6.47E-Ol 129E+OO 
Pu-239 5.6947E-{)3 478.691 957.382 O.OOE+OO 2.73E+OO 5.45E+OO 
Pu-240 2.2647E-03 478.691 957.382 O.OOE+OO I.OBE+OO 2.17E+OO 
Pu-241 1.2574E-Ql 478.691 957.382 O.OOE+OO 6.02E+Ol 1.20E+02 
Pu-242 3.0602E-Q7 478.691 957.382 O.OOE+OO 1.46E-04 2.93E-04 
Ra-226 5.7353E-14 478.691 957.382 O.OOE+OO 2.75E-11 5.49E-11 
Ra-228 1.8150E-l0 478.691 957.382 O.OOE+OO 8.69E-oB 1.74E-Q7 
Ru-lOO 9.3744E-02 478.691 957.382 O.OOE+OO 4.49E+Ol 8.97E+Ol 
8e-79 1.2938E-Q5 478.691 957.382 O.OOE+OO 6.19E-03 1.24E-Q2 
8n-126 1.2239E-Q5 478.691 957.382 O.OOE+OO 5.86E-03 1.17E-Q2 
8r-90 2.6000E+OO 478.691 957.382 O.OOE+OO 1.24E+03 2.49E+03 
Te-99 4.4120E-04 478.691 957.382 O.OOE+OO 2.11E-Ql 4.22E-Ol 
Th-229 1.4749E-l0 478.691 957.382 O.OOE+OO 7.OOE-OB 1.41E-Q7 
Th-230 1.9549E-11 478.691 957.382 O.OOE+OO 9.36E-Q9 1.87E-OB 
Th-232 2.3744E-l0 478.691 957.382 O.OOE+OO 1.14E-07 2.27E-07 
n-2OB 1.9459E-OB 478.691 957.382 O.OOE+OO 9.31E-OO 1.86E-OS 
U-232 5.5015E-OB 478.691 957.382 O.OOE+OO 2.68E-05 5.36E-05 Thermal Power 
U-233 1.3132E-07 478.691 957.382 O.OOE+OO 6.29E-OS 1.26E-04 Nominal Heat Bounding 
U-234 1.7323E-07 478.691 957.382 O.OOE+OO 8.29E-OS 1.66E-04 Output Heat Output 
U-235 -2.6159E-OO 478.691 0.000 4.75E-Q3 3.49E-03 4.75E-03 /Wattsl lWattsl 
U-236 1.2717E-05 478.691 957.382 O.OOE+OO 6.09E-Q3 1.22E-Q2 2.41E+Ol 4.81E+Ol 
U-238 -3.8857E-oB 478.691 0.000 2.99E-{)3 2.97E-03 2.99E-{)3 Total Total 
Y-90 2.5015E+OO 478.691 957.382 O.OOE+OO 1.25E+03 2.49E+03 
Other Radionuelides 1.82E+03 3.64E+03 

W. t ..........te ~ S!unIlllI"".ll ande..
Template Selection 8ummary 

From Sf0 Used Basis lor Parameter Differences: 
Reactor Moderator: LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding: ALUM ALUM
 
BOL HM Constituents:
 U-ZrHX U 

BOL Enrichment %: 19.81043128 10 to 20 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

NomlnsJ:1 108.045\ 478.691 Nominal bumup calculated from tho hoavy metat mass destroyed. 
Bounding: I 957.382 Bounding bumup assumed to be twice nomina! bumup. 

Checks 

Estimated Sumupl' 
BumuD MultiDIi. Given Bumup EstImated EOL HMlGlven EOL HM
 

NominalJ 1.17 4.43 I 1.001
 
Bounding: 2.34 , 

Reactor shutdown, core removal, slorage, shipping or other date confirmmg that lnadiatlon ceased for fuel.
 

2TotaJ bumup for all fuel associated with this worKsheet musl be divided by BOL heavy metal mass to get specific bumup values (MWd'MT).
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Fuel Radionuclide Inventory Worksheet 

I. Fuel and TempiateWormation Estimated 
Fuel Nam., TAIGA STD (CORNELL) , Fuel decay start date: 1976 Canister usage: 

SNF ID #: 1047 Estimates 89 of: 2010 18"xlD' 
Fuel Unlls & Desu: 7 - ELEMENT Template: TRIGA-AI (lWiU-Zrx. Alum.. 10 to 20%. U) 0.06
 

Heavy MeIaI Mass: BOl.=l.26kg ; EOl.=1.26kg 2Template Bumup(MWd): 6.65
 

ROD Storage Sib: INEEL Template BOL tbavy Metal Mass (MT): 0.00018
 
T"",plate Decay Time' 25 years
 

n. Estimates m x. x, b Y. y, Gamma Sources
 

Photon Total
 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonslsec
 

Radionuclide Template Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding)
 

Ac-227 3.8271E-09 0.001 0.001 O.OOE+OO 4.83E-12 4.83E-12 Avg_MeV
 
-Am-241 4.4195E-Q3 0.001 0.001 O.OOE+OO 5.58E-06 5.58E-06 0.0150 1.275E+08
 
Am-242m 1.8195E-06 0.001 0.001 O.OOE+OO 2.30E-09 2.30E-09 0.0250 2.356E+07
 

Am-243 2.3278E-07 0.001 0.001 O.OOE+OO 2.94E-l0 2.94E-l0 0.0375 2.362E+07
 
C-14 4.3203E-Q5 0.001 0.001 O.OOE+OO 5.45E-08 5.45E-oB 0.0575 2.264E+07
 
CI-36 4.3023E-oB 0.001 0.001 O.OoE+OO 5.43E-l1 5.43E-ll 0.0850 1.517E+07
 
Cm-243 1.6872E-Q7 0.001 0.001 O.ooE+OO 2.13E-l0 2.13E-l0 0.1250 1.692E+07
 

Cm-244 1.4660E-06 0.001 0.001 O.OOE+OO 1.85E-09 1.85E-09 0.2250 2.321E+07
 

Co-6O 2.2376E-03 0.001 0.001 O.OOE+OO 2.82E-06 2.82E-06 0.3750 5. 149E+06
 
Cs-l34 1.2525E-04 0.001 0.001 O.OOE+OO 1.58E-07 1.58E-07 0.5750 8.285E+07
 
Cs-135 3.1549E-05 0.001 0.001 O.OOE+OO 3.98E-oB 3.98E-09 0.8500 6.837E+06
 
Cs-137 1.7368E+OO 0.001 0.001 O.OOE+OO 2.19E-Q3 2.19E-Q3 1.2500 7. 175E+06
 
Eu-154 2.6947E-Ol 0.001 0.001 O.ooE+OO 3.40E-04 3.40E-04 1.7500 2.197E+05
 
Eu-155 2.6857E-02 0.001 0.001 O.OO-E+OO 3.39E-05 3.39E-05 2.2500 6.895E+OO
 
Fe-55 4.2105E-Q5 0.001 0.001 O.OOE+OO 5.31E-08 5.31E-08 2.7500 2.823E+OO
 
H-3 3.5173E-03 0.001 0.001 O.ooE+OO 4.44E-06 4.44E-06 3.5000 1.832E+OO
 

1-129 7.3605E-Q7 0.001 0.001 O.OOE+OO 9.31E-l0 9.31E-l0 5.0000 7.870E-01
 
Kr-85 6.9263E-Q2 0.001 0.001 O.OOE+OO 8.74E-05 8.74E-Q5 7.0000 9.061E-02
 
NJ>-237 1.4752E-Q6 0.001 0.001 O.OOE+OO 1.86E-09 1.86E-09 11.0000 1.042E-02
 
Pa-231 8.3970E-09 0.001 0.001 O.ooE+OO 1.06E-ll 1.06E-l1 
Pb-21 0 1.4995E-13 0.001 0.001 O.OOE+OO 1.89E-16 1.89E-16 
Pm-147 1.0567E-02 0.001 0.001 O.ooE+OO 1.33E-05 1.33E-05 
Pu-238 1.1543E-Q3 0.001 0.001 O.ooE+OO 1.46E-06 1.46E-Q6 
Pu-239 5.6917E-Q3 0.001 0.001 O.ooE+OO 7.18E-Q6 7.18E-Q6 
Pu-240 2.2602E-Q3 0.001 0.001 O.ooE+OO 2.85E-Q6 2.85E-Q6 
Pu-241 4.8045E-Q2 0.001 0.001 O.ooE+OO 6.06E-05 6.06E-05 
Pu-242 3.0602E-Q7 0.001 0.001 O.ooE+OO 3.86E-l0 3.86E-l0 
Ra-226 5.1293E-13 0.001 0.001 O.OOE+OO 6.47E-16 6.47E-16 
Ra-228 2.3323E-l0 0.001 0.001 O.ooE+OO 2.94E-13 2.94E-13 
Ru-l06 l.oo75E-07 0.001 0.001 O.OOE+OO 1.27E-l0 1.27E-l0 
59079 1.2935E-05 0.001 0.001 O.ooE+OO l.63E-oB 1.63E-oB 
5n-126 1.2238E-05 0.001 0.001 O.ooE+OO 1.54E-oB l.54E-oB 
.5r-90 1.6165E+OO 0.001 0.001 O.ooE+OO 2.04E-Q3 2.04E-03 
Tc-99 4.4120E-Q4 0.001 0.001 O.ooE+OO 5.57E-Q7 5.57E-Q7 
Th-229 4.5884E-l0 0.001 0.001 O.ooE+OO 5.77E-13 5.77E-13 
Th-230 6.8271E-l1 0.001 0.001 O.ooE+OO 8.62E-14 8.62E-14 
Th-232 2.3744E-l0 0.001 0_001 O.ooE+OO 3.ooE-13 3.ooE-13 
TI-208 1.7368E-08 0.001 0.001 O.ooE+OO 2.19E-l1 2.19E-ll 
U-232 4.6797E-08 0.001 0.001 O.ooE+OO 5.91E-l1 5.91E-ll Thermal Power 
U-233 1.3146E-Q7 0.001 0.001 O.ooE+OO 1.86E-l0 1.66E-l0 Nominal Heat Bounding 
U-234 2.5729E-Q7 0.001 0.001 O.ooE+OO 3.25E-l0 3.25E-l0 Output Heat Output
 
U-235 -2.6159E-Q6 0.001 0.000 5.40E-04 5.40E-04 5.40E-Q4 /Wattsl /Wattsl
 
U-236 1.2719E-Q5 0.001 0.001 O.ooE+OO 1.61E-oB 1.61E-oB S_09E-G5 S_09E-oS
 

U-238 -3.8857E-oB 0.001 0.000 3.40E-Q4 3.40E-04 3.40E-Q4 Total Total 
V-90 1.6165E+OO 0.001 0.001 O.ooE+OO 2.04E-<l3 2.04E-Q3 
Other Radionuclides 2.38E-Q3 2.38E-Q3 
m. Template SeIeelion Summarv,B_ ,"mt Clled\!l 
Template Selection Summary

FromSFD Used Basis for Parameter Differences: -_: lW AND U Z1AC HYDRIDE LW AND U ZIRe HYDRIDE 

Fuel Cladding: ALUM ALUM
BOL HM Constituenlll: U-ZrHX U 

BOL enrichment 0/0: 19.81136943 10t02O 

Burnup Summary (MWd) Basis for bumup used in estimate: 
FromSFD 1 Estimated 

0.0011 Nominal bumup taken direcUy t.om SFD (convelled to MWd). Norrrin~J Bounding: 0.001/ Bounding bumup taken dir&dly from SFD (converted to MWd). 

Checks 

Estimated Bumupl
BumuD MultiDlier Given BumuD Estimated EOl HMlGlven EOl HM 

Nominal: 0.00 0.00 1 1.001 
Bounding: 0.00 0.00,

Reactor shutdown, core removal, storage. shipping or other date conflJfmng that "radiation ceased for fuel. 

1"atal bumup for all fuel assodated with this worXsheet must be divided by BOL heavy metal mass to get specific bumup values (MWdIMT). 
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Fuel Radionuclide Inventory Worksheet 
,I. Fuelaud TeJllPIate IllfotllJlUil'n Estimated 

Fuel Name: TRIGA STD (DOW) 1Fuel decay start date:
 2035 Canister usage: 
SNFID#: 970 Estimates as of:
 2010 18"xl0' 

Fuel Units & Oeser: 1 - ELEMENT Template:
 TRIGA-AI (LW/U~Zrx, Alum., 10 to 20%, U) 0.01 
_vy Metal Mas.: BOi..=.18k9 ; EOi..=.18k9 'Template Bumup(MWdl:
 6.65 
ROD Storage Site: INEEL Template BOL'_vy Metal Mass (MTI:
 0.00018 

Template Decay Time· 5 years 
U, E.timates m x. Xb b Y. Yb Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)2 (Ci) Inventorie.(Ci) Inventorie.(Ci) Group (bounding) 
Ac-227 8.0032E-l0 1.909 3.818 O.OOE+OO 1.S4E-09 3.08E-09 Avg.MeV 
Am-241 2.2586E-03 1.909 3.818 O.OOE+OO 4.31E-03 8.62E-03 0.0150 6.460E+11 
Am-242m 1.992SE-OO 1.909 3.818 O.OOE+OO 3.80E-OO 7.61E-OO 0.0250 1.403E+11 
Am-243 2.3323E-07 1.909 3.818 O.OOE+OO 4.4SE-07 8.91E-07 0.0375 1.747E+11 
C-14 4.3306E-05 1.909 3.818 O.OOE+OO 8.27E-OS 1.6SE-04 0.0575 1.339E+11 
CI-36 4.3023E-08 1.909 3.818 O.OOE+OO 8.21E-08 1.64E-07 0.0850 9.375E+l0 
Cm-243 2.7429E-07 1.909 3.818 O.OOE+OO S24E-07 1.0SE-OO 0.1250 1.402E+ll 
Cm-244 3.1504E-OO 1.909 3.818 O.OOE+OO 6.01E-OO 1.20E-OS 0.2250 7.827E+10 
Co-50 3.1008E-Q2 1.909 3.818 O.OOE+OO S.92E-Q2 U8E-Ol 0.3750 3.483E+10 
Cs-l34 1.0367E-Ol 1.909 3.818 O.OOE+OO 1.98E-Ol 3.96E-Ol 0.5750 4.416E+ll 
Cs-13S 3.1549E-OS 1.909 3.818 O.OOE+OO 6.02E-OS 1.20E-04 0.8500 1,087E+11 
Cs-137 2.7S64E+OO 1.909 3.818 O.OOE+OO S.26E+OO 1.0SE+Ol 1.2500 1.127E+l1 
Eu-1S4 1.3490E+OO 1.909 3.818 O.OOE+OO 2.58E+OO S.lSE+OO 1.7500 3.225E+09 
Eu-1SS 4.3880E-Ol 1.909 3.818 O.OOE+OO 8.38E-Ol 1.68E+OO 2.2500 3.920E+08 
Fe-55 8.6782E-03 1.909 3.818 O.OOE+OO 1.68E-Q2 3.31E-02 2.7500 3. 184E+06 
H-3 1.0805E-02 1.909 3.818 O.OOE+OO 2.00E-02 4.13E-02 3.5000 3.722E+05 
1-129 7.380SE-07 1.909 3.818 O.OOE+OO 1.41E-OO 2.82E-OO 5.0000 2.290E+OO 
Kr-8S 2.S218E-Ol 1.909 3.818 O.OOE+OO 4.81E-Ol 9.63E-Ql 7.0000 2.594E-Ol 
No-237 1.4463E-Q6 1.909 3.818 O.OOE+OO 2.76E-OO S.S2E-OO 11.0000 2.955E-02 
Pa-231 3.S970E-09 1.909 3.818 O.OOE+OO 6.87E-09 1.37E-08 
Pb-210 8.2S11E-1S 1.909 3.818 O.OOE+OO 1.58E-14 3.1SE-14 
Prn-147 2.0767E+OO 1.909 3.818 O.OOE+OO 3.96E+OO 7.93E+OO 
Pu-238 1.3S14E-03 1.909 3.818 O.OOE+OO 2.58E-03 S.16E-03 
Pu-239 S.6947E-03 1.909 3.818 O.OOE+OO 1.09E-02 2.17E-Q2 
Pu-240 2.2647E-Q3 1.909 3.818 O.OOE+OO 4.32E-Q3 8.6SE-03 
Pu-241 1.2S74E-Ql 1.909 3.818 O.OOE+OO 2.40E-Ol 4.80E-Ol 
Pu-242 3.0602E-Q7 1.909 3.818 O.OOE+OO S.84E-07 1.17E-OO 
Ra-226 S.7353E-14 1.909 3.818 O.OOE+OO 1.09E-13 2.19E-13 
Ra-228 1.81S0E-l0 1.909 3.818 O.OOE+OO 3.46E-l0 6.93E-l0 
RU-l00 9.3744E-Q2 1.909 3.818 O.OOE+OO 1.79E-Ol 3.S8E-Ol 
Se-79 1.2938E-05 1.909 3.818 O.OOE+OO 2.47E-QS 4.94E-QS 
Sn-126 1.2239E-Q5 1.909 3.818 O.OOE+OO 2.34E-QS 4.67E-Q5 
Sr-90 2.6000E+OO 1.909 3.818 O.OOE+OO 4.96E+OO 9.93E+OO 
Tc-99 4.4120E-04 1.909 3.818 O.OOE+OO 8.42E-04 1.68E-Q3 
Th-229 1.4749E-l0 1.909 3.818 O.OOE+OO 2.82E-l0 S.63E-l0 
Th-230 1.9549E-ll 1.909 3.818 O.OOE+OO 3.73E-ll 7.46E-ll 
Th-232 2.3744E-l0 1.909 3.818 O.OOE+OO 4.53E-l0 9.07E-l0 
T1-208 1.94S9E-08 1.909 3.818 O.OOE+OO 3.71E-Q8 7.43E-Q8 
U-232 S.501SE-Q8 1.909 3.818 O.OOE+OO 1.07E-07 2.14E-07 Thenmal Power 
U-233 1.3132E-07 1.909 3.818 O.OOE+OO 2.S1E-Q7 S.OlE-07 Nominal Heal Bounding 
U-234 1.7323E-Q7 1.909 3.818 O.OOE+OO 3.31E-Q7 6.61E-Q7 OUlpul HeatOutpul 
U-235 -2.61S9E-Q6 1.909 0.000 7.67E-Q5 7.17E-OS 7.67E-QS /Wattsl /Watts) 
U-236 1.2717E-Q5 1.909 3.818 O.OOE+OO 2.43E-05 4.86E-05 9.59E-G2 1.92E-Gl 
U-238 -3.8857E-Q8 1.909 0.000 4.86E-05 4.8SE-QS 4.86E-QS Total Total 
V-90 2.501SE+OO 1.909 3.818 O.OOE+OO 4.97E+OO 9.93E+OO 
Other Radionudides 7.26E+OO l.4SE+Ol 

om. T~te~~rv.B"""" •aud Cheek$' .' 
Temolale Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator. LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding: ALUM ALUM 
BOL HM Constituents: U-ZrHX U 

SOL enrichment '0/.: 19.7= 101020 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD I Estimated 

Nominal: 1.754 1.909 Nominal bumup calaJlated from the heavy metal mass destroyed. 
Bounding:r 3.818 Bounding bumup assumed 10 be twice nominal bumup. 

Checks 

Estimated Bumupl
 
BUmUD Mulll"'i...
 Given Bumup Estimated EOL HMlGlven EOL HM 

Nomlnal:f 0.29 1.09 I 1.001 
Bounding: 0.57 ,

Reactor shutdown, core removal, stomge. shlpptng or other date conflnnlllg that Irradiation ceased for fuel. 

2Total bumup for all fuel associated \\lith this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdlMT). 
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Fuel Radionuclide Inventory Worksheet 

I. Fuel and Template Information Estimated 
Fuel Name: TRIGA STD (ENGLAND) 'rue; deeay start date: 2010 Canister usage: 

SNF 10 41: 485 Estimates as of: 2010 18"x10' 
Fuel Units & llesc:': 84 - ELEMENT Template: TRIGA-SS (lWIU-Zrx. SST. 10 to 2()'}o, U) 0.76 
Heavy Metal Mas!:: BOl=16.19k9 ; EOl=15.83k9 'Tempi.... Bumup(MWd): 6.65 
ROD Storage Slto: INEEL Template BOL Heavy Metal Mass (MT): 0.000195 

Template Decay Time· 5 years 
D. Estimates m b y" y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 8.5173E-10 394.391 788.783 O.OOE+OO 3.36E-07 6.72E-Q7 Avg. MeV 
Am-24:;-1---------:1c:.8c:33~lE~--:0"'3-----;3"'94~.3"'9c:1-----:7::.:88:.:~7"'83 ----0.OOE+oo:O:~c-----::7;:O.23E-01 1.45E+Oo- t--O~cil50--1275E+14 

Am-242m 1.4129E-06 394.391 788.783~----O:OOE+OO 5.57E_Q4 1.11E-03 0.0250 2.805E+13 
Am-243 1.4774E-Q7 394.391 788.783 0.ooE~·+oo~c-----::5C:.83C;;;:E'"'-05~----::1"':.1"'7;;:E'"'-04~--if--o:O.-::03;::7:::5----;2".38::::::9~E+'cl:::-3 
C-14 1.2871E-04 394.391 788.783 O.ooE+OO 5.08E-02 1.02E-01 0.0575 2.452E+13 
CI-36 2.8120E-Q6 394.391 788.783 0.ooE::'+OO~----:1"'.lO:l"'E'"'-Q:;;:3O----c2;;'.;::2'2:;;:E'""-0"'3;--jj--c00':.0:::8:::50;----l:C.5;:1""9E""+:';1~3 

Cm-243 1.7940E-Q7 394.391 788.783 0.ooE'"+OO:;;;-__--:7':'.08;SE=_-~05~--__c1:_'.4;;2~E::'-Q4~-+-~0:;;.1~250~---~1.,,1.0~3:;:EC'+~13 
Cm-244 1.6962E-06 394.391 788.783 O.ooE+OO 6.69E-04 1.34E-Q3 0.2250 1.289E+13 
Co-6O 1.2839E+OO 394.391 788.783 O.ooE+OO 5.06E+02 1.01E+03 0.3750 6.539E+12 
Cs-l34 9.0541E-02 394.391 788.783 O.OOE+OO 3.57E+01 7.14E+01 0.5750 8.694E+13 
Cs-135 3.2195E-05 394.391 788.783 O.ooE+OO 1.27E-02 2.54E-Q2 0.8500 3.731E+12 
Cs-137 2.7564E+OO 394.391 788.783 O.ooE+OO 1.09E+03 2.17E+03 1.2500 7.578E+13 
Eu-l54 1.5388E-02 394.391 788.783 O.ooE+OO 6.06E+OO 1.21E+01 1.7500 5.052E+l0 
Eu-155 2.9293E-02 394.391 788.783 0.00:-=E""+OO~----'l"'."'16'''E=-+O~1----c2'''.3=1:-;E=-+O~1--+-:';2'''.2::':5OO=----'::8:'::.1'::42"E'"'+":10"" 

Fe-55 7.7158E-01 394.391 788.783 0.00~E+OO--=c____3",.:o04",E=,+O~2__-.::6",.0.::9E~+O~2c__-jI--.::2'':c75OO::::::---.::6-:.46;:,l:-::E,,"+08::::-
H-3 l.l111E-02 394.391 788.783 O.ooE+OO 4.38E+OO 8.76E+OO 3.5000 7.521E+07 
1-129 7.3664E-07 394.391 788.783 0.00"E.:.;+OO:;;;------:;2'".9;;1"'E='-;;04:;------;5~.8;;'1"'E='-;;04:;----jf--~5::;.0000;;;;;:----4::.~234~E":+02~ 
Kr-85 2.5263E-Q1 394.391 788.783 O.ooE+OO 9.96E+01 1.99E+02 7.0000 4.794E+Ol 
Np-237 1.2427E-Q6 394.391 788.783 0.ooE~+OO~----'4~."'90~E"'_Q4~----,9;c.:;;80~E~_Q4~--+--;:11'".OOOO;;;;;;;;---....-c5.";4;;;62"E'"'+"00"" 
Pa-231 3.8511E-Q9 394.391 788.783 O.ooE+OO 1.52E-Q6 3.04E-Q6 
Plr210 7.3880E-15 394.391 788.783 O.ooE+OO 2.91E-12 5.83E·12 
Pm-147 2.1023E+OO 394.391 788.783 O.ooE+OO 8.29E+02 1.88E+03 
Pu-238 1.0383E-03 394.391 788.783 O.ooE+OO 4.10E-Q1 8.19E-Q1 
Pu-239 5.5293E-Q3 394.391 788.783 O.ooE+OO 2.18E+OO 4.36E+OO 
Pu-240 2.1278E-03 394.391 788.783 O.ooE+OO 8.39E-01 1.88E+OO 
Pu-241 1.0195E-01 394.391 788.783 0.ooEc:+OO=--__~4'C.0:;:2E;=+O~1---_';8"'.04~Ec';+O'"'1c____11 
Pu-242 2.3128E-07 394.391 788.783 O.ooE+OO 9.12E-Q5 1.82E_Q4 
Ra-226 5.2782E-14 394.391 788.783 O.ooE+OO 2.08E-11 4.16E-11 
Ra-228 1.9338E-10 394.391 788.783 O.ooE+OO 7.83E-08 1.53E-07 
Ru-106 9.1684E-Q2 394.391 788.783 0.00:"E.::+OO:;;;-__---'"3."'6"'2E""+O~1----';7";.2;;;3"'E+O~1'---_11 
5e-79 1.3018E_Q5 394.391 788.783 O.ooE+OO 5.13E-Q3 1.03E-Q2 
5n-126 1.2167E_Q5 394.391 788.783 O.ooE+OO 4.80E-Q3 9.60E-Q3 
5r-90 2.6045E+OO 394.391 788.783 O.ooE+OO 1.03E+03 2.05E+03 
Tc-99 4.4241E_Q4 394.391 788.783 O.ooE+OO 1.74E-01 3.49E-Q1 
Th-229 1.3713E-10 394.391 788.783 O.ooE+OO 5.41E-08 1.08E-Q7 
Th-230 1.8090E-11 394.391 788.783 O.ooE+OO 7.13E-09 1.43E-Q6 
Th-232 2.5278E-10 394.391 788.783 O.ooE+OO 9.97E-08 1.99E-Q7 
TI-208 1.6947E-Q6 394.391 788.783 O.ooE+OO 6.88E-Q6 1.34E_Q5 
U-232 4.8737E-08 394.391 788.783 O.ooE+OO 1.92E-05 3.84E_Q5 Thermal Power 
U·233 1.2203E-Q7 394.391 788.783 0.00"E..:+OO:;;;-____c4;;:.;o81;;;E~-Q5~_--...:9;::.;;:63"'E=--Q5~-_JINominalHeat Bounding 
U-234 1.5925E-07 394.391 788.783 O.ooE+OO 6.28E.Q5 1.26E_Q4 Output Heat Output 
U-235 -2.6194E-Q6 394.391 0.000 6.93E-03 5.90E-Q3 6.93E-Q3 /Wattsl /Wattsi 
U-236 1.2693E.Q5 394.391 788.783 O.ooE+OO 5.01E-Q3 l.ooE-Q2 2.30E+Ol 4.59E+Ol 
U-238 -3.6331E-oB 394.391 0.000 4.36E-03 4.35E-Q3 4.36E-Q3 Total Total 
V-90 2.6060E+OO 394.391 788.783 O.ooE+OO 1.03E+03 2.06E+03 
Other Radionuclides 1.42E+03 2.84E+03 

Template Selection Summary 
From SFD Used Basis for Parameter Differences: 

Reactor Moderator. LW AND U ZIAC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding: SST (304) SST 

BO;o~=.:=~I---::19=-'.~:::Z:;:8rH;c.538"X::-l-:;-1---+---1;-;:0c:~'-=20:---f 

Bumup Summary (MWd) Basis for bumup used in estimate: 
From SFO I Estimated 

Nominal:1 394.3911 344.804 Nominal bumup laken dirocl1y from sm (converted 10 MWd). 
Bounding:1 I 788.783 Bounding bumup assumed to be twice nominal bumup. 

Checks 
EstImated Bumupl 

BumUD MultiDlier Given BumuD Estimated EOL HMlGlven EOL HM 
Nomln£l: 0.71 0.87 I 1.001 

Bounding: 1.43 ,
Reactor shutdown, core removal, storage. shlppmg or other date confirming that Irradiation ceased for fuel.
 

2Total bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdIMT).
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Fuel Radionuclide Inventory Worksheet 
1. Fuel and Template lnf_tim. Estimated 

Fuel Name: TRIGA STD (FINLAND) 'Fuel decay start date: 2010 Canister usage: 
SNFID#: 463 Estimates as of: 2010 18"x10' 

Fuel Units & Oeser: 69 - ELEMENT Template: TRIGA·AI (LW/U-Zrx, Alum., 10 to 20%. U) 0.62 
Heavy Metal Mass: BOl=12.42kg ; EOL:12.34kg 'Templa1a Bumup(MWd): 6.65 
ROD Storage SIta: INEEL Templa1a BOL Haavy Metal Ma•• (MT): 0.00018 

Template Decay Time" 5 years 
ll. Estimates m x" Xb b Yo Yb Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuelide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 8.0632E-l0 72.448 144.896 O.ooE-tOO 5.84E-08 1.17E-07 Avg. MeV 
Am-241 2.2586E-03 72.448 144.896 O.ooE-tOO 1.64E-01 3.27E-01 0.0150 2.452E+13 
Am-242m 1.9925E-06 72.448 144.896 O.ooE-tOO 1.44E-Q4 2.89E-Q4 0.0250 5.323E+12 
Am-243 2.3323E-Q7 72.448 144.896 O.ooE-tOO 1.69E-05 3.38E-05 0.0375 6.630E+12 
C-14 4.3308E-05 72.448 144.896 O.ooE-tOO 3.14E-03 6.28E-03 0.0575 5.083E+12 
CI-38 4.3023E-08 72.448 144.896 O.ooE-tOO 3.12E-06 6.23E-06 0.0850 3.558E+12 
Cm-243 2.7429E-07 72.448 144.896 O.ooE-tOO 1.99E-05 3.97E-05 0.1250 5.321E+12 
Cm-244 3.1504E-Q6 72.448 144.896 O.ooE-tOO 2.28E-04 4.56E-04 0.2250 2.970E+12 
Co-60 3.1008E-02 72.448 144.896 O.ooE-tOO 2.25E-tOO 4.49E-tOO 0.3750 1.=E+12 
Cs-134 1.0387E-01 72.448 144.896 O.ooE-tOO 7.51E-tOO 1.50E+01 0.5750 1.676E+13 
Cs-135 3.1549E-Q5 72.448 144.896 O.ooE-tOO 2.29E-Q3 4.57E-Q3 0.8500 4.125E+12 
Cs-137 2.7564E-tOO 72.448 144.896 O.ooE-tOO 2.ooE+02 3.99E+02 1.2500 4.276E+12 
Eu-154 1.3490E-tOO 72.448 144.896 O.ooE-tOO 9.77E+Ol 1.95E+02 1.7500 1.224E+11 
EU-155 4.3880E-01 72.448 144.896 O.ooE-tOO 3.18E+01 6.36E+01 2.2500 1.488E+10 
Fe-55 8.6782E-03 72.448 144.896 O.OOE-tOO 6.29E-Q1 1.26E-tOO 2.7500 1.208E+08 
H-3 1.0805E-02 72.448 144.896 O.ooE-tOO 7.83E-01 1.57E-tOO 3.5000 1.413E+07 
'-129 7.3805E-07 72.448 144.896 O.ooE-tOO 5.35E-OS 1.07E-04 5.0000 9.036E+Ol 
Kr-85 2.5218E-Ol 72.448 144.896 O.ooE-tOO 1.83E+Ol 3.65E+Ol 7.0000 1.024E+Ol 
Np-237 1.4483E-06 72.448 144.896 O.ooE-tOO 1.05E-Q4 2.10E-Q4 11.0000 1.167E+OO 
Pa-231 3.5970E-Q9 72.448 144.896 O.ooE-tOO 2.61E-Q7 5.21E-07 
Pb-21 0 8.2511E-15 72.448 144.896 O.ooE-tOO 5.98E-13 1.20E-12 
Pm-147 2.0767E-tOO 72.448 144.896 O.OOE-tOO 1.50E+02 3.01E+02 
Pu-238 1.3514E-03 72.448 144.896 O.ooE-tOO 9.79E-Q2 1.96E-Ql 
Pu-239 5.6947E-03 72.448 144.896 O.ooE-tOO 4.13E-Q1 8.25E-01 
Pu-240 2.2647E-Q3 72.448 144.896 O.ooE-tOO 1.64E-Ol 3.28E-Ol 
Pu-241 1.2574E-Q1 72.448 144.896 O.OOE-tOO 9.11E-tOO 1.82E+Ol 
PU-242 3.0802E-07 72.448 144.896 O.ooE-tOO 2.22E-OS 4.43E-Q5 
Ra-226 5.7353E-14 72.448 144.896 O.ooE-tOO 4.16E-12 8.31E-12 
Ra-228 1.8150E-10 72.448 144.896 O.ooE-tOO 1.31E-Q8 2.63E-08 
Ru-106 9.3744E-Q2 72.448 144.896 O.ooE-tOO 6.79E-tOO 1.36E+01 
8e-79 1.2938E-Q5 72.448 144.896 O.ooE-tOO 9.37E-Q4 1.87E-Q3 
8n-126 1.2239E-QS 72.448 144.896 O.ooE-tOO 8.87E-Q4 1.77E-Q3 
8r-90 2.6000E-tOO 72.448 144.896 O.OOE-tOO 1.88E+02 3.77E+02 
Te-99 4.4120E-Q4 72.448 144.896 O.ooE+OO 3.20E-02 6.39E-02 
Th-229 1.4749E-10 72.448 144.896 O.ooE-tOO 1.07E-08 2.14E-Q8 
Th-230 1.9549E-11 72.448 144.896 O.ooE-tOO 1.42E-Q9 2.83E-Q9 
Th-232 2.3744E-10 72.448 144.896 O.ooE-tOO 1.72E-08 3.44E-Q8 
TI-208 1.9459E-Q8 72.448 144.896 O.OOE-tOO 1.41E-06 2.82E-Q6 
U-232 5.6015E-Q8 72.448 144.896 O.OOE-tOO 4.06E-06 8.12E-06 Thermal Power 
U-233 1.3132E-07 72.448 144.896 O.ooE-tOO 9.51E-Q6 1.90E-Q5 Nominal Heat Bounding 
U-234 1.7323E-Q7 72.448 144.896 O.ooE-tOO 1.26E-Q5 2.51E-Q5 Output Heat Output 
U-235 -2.6159E-Q6 72.448 0.000 5.37E-03 5.18E-Q3 5.37E-Q3 /Watts) /Wattsi 
U-236 1.2717E-05 72.448 144.896 O.ooE-tOO 9.21E-04 1.84E-Q3 3.64E+OO 7.28E+OO 
U-238 -3.8857E-Q8 72.448 0.000 3.34E-Q3 3.34E-Q3 3.34E-Q3 Total Total 
V-90 2.6015E-tOO 72.448 144.896 O.ooE-tOO 1.88E+02 3.77E+02 
Other Radionuelides 2.75E+02 5.51E+02 
m. TemIlIate ~ Sunumlrv,$ ••ndC~ 
Template Selection Summary 

FromSFD UMd Basis for Parameter Differences: 
Reactor Moderator: lW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding: ALUM (1100) ALUM 
BOL HM ConsUtuents: U-ZrHX U 

BOL Enrichment %: 20 10to20 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estlma1ad 

Nomlnal:1 60.5231 72.448 Nominal bumup cak:ulated from the heavy metal mass destroyed. 
Bounding: 144.896 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
BumuD MulUDlIer Given Bumup EsUma1ad EOL HMlGlven EOL HM 

Nomlnal:1 '0.16 1.20 I 1.001 
Bounding: 0.32 ,

Reactor shutdown. core removal, storage, shipping or other date conflRmng that Irradiation ceased for fuel.
 

2Total bumup for all fuel associated v.;th this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWd'MT).
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Fuel Radionuclide Inventory Worksheet 

L Fuel and Template (nfo_lion Estimated 
Fuel N.m<>: TAIGA STD (FINLAND) 1Fuel decay start date: 2010 Canister usage: 
SNFID~: 472 Estimates as of: 2010 18"x10' 

Fuel Units &!les<:I': 102 - ELEMENT Templ.to: TAIGA-SS (lW/U-Zrx. SST. 10 to 2oe•. U) 0.92 
_vy Metal MaSg; BOl.=19.89kg ; EOl.=19.69kg "Tempisto Bumup(MWd): 6.65 
ROD Storsge Silo: INEEl Templsto BOl Hoavy Metal Mass (MT): 0.000195 

Template Decay Time· 5 years 
n.Estimateo m x. x. b Y. Y. Gamma Sources

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonslsec 

Radionuelide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 8.5173E-l0 194.740 389.480 O.ooE+OO 1.66E-07 3.32E-07 Avg. MeV 
Am-241 1.8331E-D3 194.740 389.480 O.ooE+OO 3.57E-Ol 7.14E-Ol 0.0150 6.295E+13 
Am-242m 1.4129E-06 194.740 389.480 O.ooE+OO 2.75E-04 5.50E-04 0.0250 1.385E+13 
Am-243 1.4774E-07 194.740 389.480 O.oohOO 2.88E-D5 5.75E-D5 0.0375 1.180E+13 
C-14 1.2871E-04 194.740 389.480 O.ooE+OO 2.51E-D2 5.01E-02 0.0575 1.211E+13 
CI-38 2.8120E-06 194.740 389.480 O.ooE+OO 5.48E-04 1.10E-03 0.0850 7.501E+12 
Cm-243 1.7940E-D7 194.740 389.480 O.ooE+OO 3.49E-OS 6.99E-OS 0.1250 5.447E+12 
Cm-244 1.6982E-06 194.740 389.480 O.ooE+OO 3.30E-04 6.61E-04 0.2250 6.363E+12 
Co-50 1.2839E+OO 194.740 389.480 O.ooE+OO 2.50E+02 5.00E+02 0.3750 3.229E+12 
Cs-l34 9.0541E-D2 194.740 389.480 O.ooE+OO 1.76E+Ol 3.53E+Ol 0.5750 4.293E+13 
Cs-135 3.2195E-OS 194.740 389.480 O.ooE+OO 6.27E-03 1.25E-02 0.8500 1.842E+12 
Cs-137 2.7564E+OO 194.740 389.480 O.ooE+OO 5.37E+02 1.07E+03 1.2500 3.742E+13 
Eu-l54 1.5388E-02 194.740 389.480 O.ooE+OO 2.99E+00 5.99E+OO 1.7500 2.494E+l0 
Eu-155 2.9293E-D2 194.740 389.480 O.ooE+OO 5.70E+OO 1.14E+Ol 2.2500 4.020E+10 
Fe-55 7.7158E-Ol 194.740 389.480 O.ooE+OO 1.50E+02 3.01E+02 2.7500 3. 190E+08 
H-3 1.1111E-D2 194.740 389.480 O.ooE+OO 2.16E+OO 4.33E+OO 3.5000 3.714E+07 
1-129 7.3884E-07 194.740 389.480 O.ooE+OO 1.43E-04 2.87E-04 5.0000 2.164E+02 
Kr-85 2.5263E-Ol 194.740 389.480 O.ooE+OO 4.92E+Ol 9.84E+Ol 7.0000 2.452E+Ol 
Np-237 1.2427E-06 194.740 389.480 O.ooE+OO 2.42E-04 4.84E-D4 11.0000 2.795E+OO 
Pa-231 3.8511E-D9 194.740 389.480 O.ooE+OO 7.50E-D7 1.50E-06 
Pb-210 7.3880E-15 194.740 389.480 O.ooE+OO 1.44E-12 2.88E-12 
Pm-147 2.1023E+OO 194.740 389.480 O.ooE+OO 4.09E+02 8.19E+02 
Pu-238 1.0383E-03 194.740 389.480 O.ooE+OO 2.02E-Dl 4.04E-Ol 
Pu-239 5.5293E-03 194.740 389.480 O.ooE+OO 1.OBE+OO 2.15E+OO 
Pu-24O 2.1278E-03 194.740 389.480 O.ooE+OO 4.14E-Dl 8.29E-Dl 
Pu-241 1.0195E-Dl 194.740 389.480 O.ooE+OO l.99E+Ol 3.97E+Ol 
Pu-242 2.3128E-D7 194.740 389.480 O.OOE+OO 4.50E-D5 9.01E-OS 
Ra-226 5.2782E-14 194.740 389.480 O.ooE+OO 1.03E-ll 2.06E-ll 
Ra-228 1.9338E-l0 194.740 389.480 O.ooE+OO 3.77E-OB 7.53E-OB 
Ru-l06 9.1684E-D2 194.740 389.480 O.ooE+OO 1.79E+Ol 3.57E+Ol 
Se-79 1.3018E-OS 194.740 389.480 O.ooE+OO 2.54E-03 5.07E-D3 
Sn-126 1.2167E-OS 194.740 389.480 O.OOE+OO 2.37E-03 4.74E-D3 
Sr-90 2.6045E+OO 194.740 389.480 O.ooE+OO 5.07E+02 1.01E+03 
Te-99 4.4241E-D4 194.740 389.480 O.OOE+OO 8.62E-D2 1.72E-Dl 
Th-229 1.3713E-l0 194.740 389.480 O.ooE+OO 2.67E-DB 5.34E-OB 
Th-230 1.6090E-ll 194.740 389.480 O.ooE+OO 3.52E-D9 7.OSE-09 
Th-232 2.5278E-l0 194.740 389.480 O.ooE+OO 4.92E-DB 9.85E-OB 
Tl-208 1_6947E-DB 194.740 389.480 O.ooE+OO 3.30E-06 6.5OE-06 
U-232 4.8737E-DB 194.740 389.480 O.ooE+OO 9.49E-06 1.90E-D5 Thermal Power
U-233 1.2203E-D7 194.740 389.480 O.OOE+OO 2.38E-Q5 4.75E-Q5 Nominal Heat Bounding 
U-234 1.5925E-D7 194.740 389.480 O.ooE+OO 3.10E-OS 6.20E-D5 Output Heat Output 
U-235 -2.6194E-06 194.740 0.000 8.5OE-D3 8.09E-D3 8.5OE-D3 /Wattsl /Wattsi 
U-238 12693E-Q5 194.740 389.480 O.ooE+OO 2.47E-D3 4.94E-03 1.13E+Ol 2.27£+01 
U-238 -3.8331 E-DB 194.740 0.000 5.35E-03 5.34E-D3 5.35E-D3 Total Total 
V-90 2.6060E+OO 194.740 389.480 O.ooE+OO 5.07E+02 1.01E+03 
Other Radionuelides 7.02E+02 1.4OE+03 
m. TeD$Iak SelectWn Sunumary. B........
 .....~ 
Ternplate Selection Summary 

FromSFD Used Basis lor Parameter Differences: 
_Moderatcr. LW AND U ZlRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding: SST (304) SST 
SOL HM Constituents: U-ZrHX U 

BOL Enrichment ~/o: 20.00000041 10to20 

Bumup Summary (MWd) Basis for bumup used in estimate:
 
FromSFD 1 Estimated


Nomlnal:1 193.8481 194.740 Nominal bumup calculated from the heavy metal mass destroyed.
 
Bounding:1 I 389.480 Bounding bumup assumed to be twice nominal bumup.
 

Checks 

Estimated Bumupl 
BumUD MultiPlier Given BumuD :Estimated EOl HMiGlven EOl HM 

Nominal: 0.29 1.00 1 1.001 
Bounding: 0.57 , 

Reactor shutdoYm, core removal, stomge, shipping or other date conflnnlng that IRadiation ceased for fuel. 

2TotaI bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to gel specific bumup values (MWdIMT). 
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I Fuel Radionuclide Inventory Worksheet 

I. Fuel and Templatelnformatino Estimated 
Fuel Name: TRIGA STD (GA) 'Fuel decay start date: 2035 Canister usage: 

SNFID#: 728 Estimates as of: 2010 18"x10' 
Fuel Units & Oeser: 52 - ELEMENT Template: TRIGA·AI (LW/U·Zrx, Alum., 10 to mo, U) 0.47
Heavy Metal Mass: BOl.=9.41k9 : EOl.=9.33k9 2Template Bumup(MWd): 6.65
ROD Sto,_ Site: INEEL Template BOL Heavy Metal Mass (MT): 0.00018

Template Decay Time" 5 years 
D. Estimates m x. x. b y. y. Gamma Sources 

Photon Total
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 8.0632E-l0 91.729 183.459 O.OOE+OO 7.40E-08 1.48E-07 Avg.MeV 
Am-241 2.2586E-03 91.729 183.459 O.OOE+OO 2.07E-Ol 4.14E-Ol 0.0150 3.104E+13 
Am-242m 1.9925E-06 91.729 183.459 O.OOE+OO 1.83E-04 3.66E-04 0.0250 6.739E+12 
Am-243 2.3323E-07 91.729 183.459 O.OOE+OO 2.14E-05 4.28E-05 0.0375 8.395E+12 
C-14 4.3308E-05 91.729 183.459 O.OOE+OO 3.97E-03 7.95E-03 0.0575 6.436E+12 
CI-36 4.3023E-08 91.729 183.459 O.OOE+OO 3.95E-06 7.89E-06 0.0850 4.505E+12 
Cm-243 2.7429E-07 91.729 183.459 O.OOE+OO 2.52E-05 5.03E-05 0.1250 6.737E+12 
Cm-244 3.1504E-06 91.729 183.459 O.OOE+OO 2.89E-04 5.78E-04 0.2250 3.761E+12 
Co-50 3.1008E-02 91.729 183.459 O.OOE+OO 2.84E+OO 5.69E+OO 0.3750 1.674E+12 
Cs-l34 1.0367E-Ql 91.729 183.459 O.OOE+OO 9.51E+OO 1.90E+Ol 0.5750 2.122E+13 
Cs-135 3.1549E-05 91.729 183.459 O.OOE+OO 2.89E-Q3 5.79E-03 0.8500 S.223E+12 
Cs-137 2.7584E+OO 91.729 183.459 O.OOE+OO 2.53E+02 5.06E+02 1.2500 5.415E+12 
EU-l54 1.3490E+OO 91.729 183.459 O.OOE+OO 1.24E+02 2.47E+02 1.7500 1.550E+11 
Eu-155 4.3860E-Ol 91.729 183.459 O.OOE+OO 4.03E+Ol 8.05E+Ol 2.2500 1.884E+10 
Fe-55 8.6782E-Q3 91.729 183.459 O.OOE+OO 7.96E-Ol 1.59E+OO 2.7500 1.530E+08 
H-3 1.0805E-02 91.729 183.459 O.OOE+OO 9.91E-Ol 1.98E+OO 3.5000 1.789E+07 
1-129 7.3805E-07 91.729 183.459 O.OOE+OO 6.77E-Q5 1.35E-04 5.0000 1.105E+02 
Kr-85 2.5218E-Ql 91.729 183.459 O.OOE+OO 2.31E+Ol 4.63E+Ol 7.0000 1.252E+01 
Np-237 1.4463E-06 91.729 183.459 O.OOE+OO 1.33E-04 2.65E-04 11.0000 1.426E+OO 
Pa-231 3.5970E-09 91.729 183.459 O.OOE+OO 3.30E-07 6.5OE-Q7 
Pb-210 8.2511E-15 91.729 183.459 O.OOE+OO 7.57E-13 1.51E-12 
Pm-147 2.0767E+OO 91.729 183.459 O.OOE+OO 1.90E+02 3.81E+02 
Pu-238 1.3514E-03 91.729 183.459 O.OOE+OO 1.24E-Ol 2.48E-Ql 
PU-239 5.6947E-03 91.729 183.459 O.OOE+OO 522E-Ql 1.04E+OO 
Pu-240 2.2647E-Q3 91.729 183.459 O.OOE+OO 2.08E-Ol 4.15E-Ol 
Pu-241 1.2574E-Ql 91.729 183.459 O.OOE+OO 1.15E+Ol 2.31E+Ol 
Pu-242 3.0602E-Q7 91.729 183.459 O.OOE+OO 2.81E-Q5 5.61E-Q5 
Ra-226 5.7353E-14 91.729 183.459 O.OOE+OO 5.26E-12 1.05E-ll 
Ra-228 1.8150E-l0 91.729 183.459 O.OOE+OO 1.66E-oB 3.33E-oB 
RU-l06 9.3744E-Q2 91.729 183.459 O.OOE+OO 8.5OE+OO 1.72E+Ol 
Se-79 1.2938E-05 91.729 183.459 O.OOE+OO 1.19E-03 2.37E-Q3 
Sn-126 1.2239E-05 91.729 183.459 O.OOE+OO 1.12E-03 2.25E-03 
Sr-90 2.6000E+OO 91.729 183.459 O.OOE+OO 2.38E+02 4.77E+02 
Tc-99 4.4120E-04 91.729 183.459 O.OOE+OO 4.05E-Q2 8.09E-Q2 
Th-229 1.4749E-l0 91.729 183.459 O.OOE+OO 1.35E-08 2.71E-08 
Th-230 1.9549E-ll 91.729 183.459 O.OOE+OO 1.79E-09 3.59E-Q9 
Th-232 2.3744E-l0 91.729 183.459 O.OOE+OO 2.18E-oB 4.36E-oB 
T1-208 1.9459E-oB 91.729 183.459 O.OOE+OO 1.78E-06 3.57E-06 
U-232 5.5015E-oB 91.729 183.459 O.OOE+OO 5.14E-06 1.03E-05 Thermal Power 
U-233 1.3132E-Q7 91.729 183.459 O.OOE+OO 1.20E-Q5 2.41E-Q5 Nominal Heat Bounding 
U-234 1.7323E-Q7 91.729 183.459 O.OOE+OO 1.59E-05 3.18E-05 Output Heat Output 
U-235 -2.6159E-06 91.729 0.000 4.03E-03 3.79E-03 4.03E-03 (Walls) (Walls) 
U-236 1.2717E-Q5 91.729 183.459 O.OOE+OO 1.17E-Q3 2.33E-03 4.61E+OO 9.22E+OO 
U-238 -3.8857E-oB 91.729 0.000 2.54E-Q3 2.53E-03 2.54E-03 Total Total 
V-90 2.5015E+OO 91.729 183.459 O.OOE+OO 2.39E+02 4.77E+02 
Other Radionuclides 3.49E+02 6.97E+02 
W. Template$eIediolt SUnuna"",1J.1ll'Ou ,.ndC", 
Template selection Summary 

From SFD Used Basis for Parameter Differences: 
Reactor Moderator: LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding: ALUM ALUM
 
BOl HM Constituents:
 U-ZrHX U 

BOl Enrichment °/.: 19.8109242 101020 

Burnup Summary (MWd)" Basis for bumup used in estimate: 
From SFD Estimated 

Nomlnal:1 91.7291 79.416 Nominal bumup taken directly from SFD (converted to MWd). 
Bounding:1 I 183.459 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
BumUD MultiDlier Given Bumup Estimated EOL HMlGlven EOL HM
 

Nominal: 0.26 0.87 I 1.001
 
Bounding: 0.53 , 

Reactor shutdown, core removal. storage, shipping or other date conflrrmng that Irradiation ceased for fuel.
 

~otal bumup for all fuel associated lNith this worksheet must be divided by BOL heavy metal mass to get spectfiC bumup values (MWd'MT). 
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Fuel Radionuclide Inventory Worksheet 

1. Fuel and Template Ulfonnation Estimated 
Fuel Nomo: TAIGA STD (GA) 'Fue: decay start date: 1973 Canister usage: 

SNF ID It: 870 Estimates as of: 2010 18"x10' 
Fuel Units & Desc:-: 246 - ELEMENT Template: TRIGA·AI (LW/U·Zrx. Alum.. 10 to 20%, U) 2.22 
Heavy Metal Ma",,: 8O~46.74k9 : EOL.--45.19k9 "Templale Bumup(MWd): 6.65 
ROD Stora!l" Silo: INEEL Template BOL Heavy Metal Mas. (MT): 0.00018 

Template Decay Time" 35 years 

U. Estimates m Xo x. b Yo Y. Gamma Sources 
Photon Total 

CilMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 6.1504E-09 1,479.313 2,958.626 O.OOE+OO 9.10E-Q6 1.82E-{)5 Avg. MeV 
Am-241 4.8165E-03 1,479.313 2,958.626---O.OOE+OO 7.13E+OO 1.43E+Ol 0.0150 2.087E+14 
Am-242m 1.7383E-06 1,479.313 2,958.626 O.OOE+OO 2.57E-03 5.14E-03 0.0250 4.319E+13 
Am-243 2.3263E-07 1,479.313 2,958.626 O.OOE+OO 3.44E-04 6.88E-04 0.0375 4.075E+13 
C-14 4.3158E-05 1,479.313 2,958.626 O.OOE+OO 6.38E-{)2 1.28E-Ol 0.0575 4.106E+13 
CI-36 4.3023E-08 1,479.313 2,958.626---O.OOE+oo 6.36E-{)5 1.27E-{)4 0.0850 2.451E+13 
Cm-243 1.3229E-{)7 1,479.313 2,958.626 O.OOE+OO 1.96E-04 3.91E-04 0.1250 2117E+13 
Cm-244 1.0000E-Q6 1,479.313 2,958.626 O.OOE+OO 1.48E-03 2.96E-03 0.2250 2.189E+13 
Co-60 6.0120E-04 1,479.313 2,958.626 O.OOE+OO 8.89E-Ol 1.78E+OO 0.3750 9.292E+12 
Cs-l34 4.3534E-06 1,479.313 2,958.626 O.OOE+OO 6.44E-03 1.29E-{)2 0.5750 1.531E+14 
Cs-135 3.1549E-05 1,479.313 2,958.626 O.OOE+OO 4.67E-02 9.33E-02 0.8500 7.810E+12 
Cs-137 1.3788E+OO 1,479.313 2,958.626 O.OOE+OO 2.04E+03 4.08E+03 1.2500 7.664E+12 
Eu-l54 1.2041E-Ol 1,479.313 2,958.626 O.OOE+OO 1.78E+02 3.56E+02 1.7500 2.466E+11 
Eu-155 6.6451E-{)3 1,479.313 2,958.626 O.OOE+OO 9.83E+OO 1.97E+Ol 2.2500 4.864E+06 
Fe-55 2.9338E-{)6 1,479.313 2,958-:626 O.oOE+OO 4.34E-{)3 8.88E-{)3 2.7500 1.64SE+06 
H-3 2.0075E-03 1,479.313 2,958.626 O.OOE+OO 2.97E+OO 5.94E+OO 3.5000 3.984E+03 
1-129 7.3805E-07 1,479.313 2,958.626 O.OOE+OO 1.09E-{)3 2.18E-03 5.0000 1.676E+03 
Kr-85 3.6301E-02 1,479.313 2,958.626 O.OOE+OO 5.37E+01 1.07E+02 7.0000 1.890E+02 
Np-237 1.4977E-06 1,479.313 2,958.626 O.OOE+OO 2.22E-{)3 4.43E-{)3 11.0000 2. 148E+01 
Pa-231 1.1275E-08 1,479.313 2,958.626 O.OOE+OO 1.67E-05 3.34E-{)5 
Pb-210 3.8932E-13 1,479.313 2,958.626 O.OOE+OO 5.76E-l0 1.15E-{)9 
Pm-147 7.5383E-{)4 1,479.313 2,958.626 O.OOE+OO 1.12E+OO 2.23E+OO 
Pu-238 1.0688E-{)3 1,479.313 2,958.626 O.OOE+OO 1.58E+OO 3.16E+OO 
Pu-239 5.6902E-{)3 1,479.313 2,958.626 O.OOE+OO 8.42E+OO 1.88E+Ol 
Pu-240 2.2571E-{)3 1,479.313 2,958.626 O.OOE+OO 3.34E+OO 6.68E+OO 
Pu-241 2.9699E-{)2 1,479.313 2,958.626 O.OOE+OO 4.39E+01 8.79E+Ol 
Pu-242 3.0602E-{)7 1,479.313 2,958.626 O.OOE+OO 4.53E-04 9.05E-{)4 
Ra-226 1.0704E-12 1,479.313 2,958.626 O.OOE+OO 1.58E-09 3.17E-{)9 
Ra-228 2.3654E-l0 1,479.313 2,958.626 O.OOE+OO 3.50E-07 7.00E-{)7 
Ru-106 1.0444E-l0 1,479.313 2,958.626 O.OOE+OO 1.54E-{)7 3.09E-{)7 
Se-79 1.2934E-{)5 1,479.313 2,958.626 O.OOE+OO 1.91E-02 3.83E-{)2 
Sn-126 1.2236E-{)5 1,479.313 2,958.626 O.OOE+oo 1.81E-{)2 3.62E-02 
Sr-90 1.2740E+OO 1,479.313 2,958.626 O.OOE+OO 1.88E+03 3.77E+03 
Tc-99 4.4120E-{)4 1,479.313 2,958.626 O.OOE+OO 6.53E-{)1 1.31E+OO 
Th-229 6.4226E-10 1,479.313 2,958.626 O.OOE+OO 9.50E-{)7 l.90E-Q6 
Th-230 1.0594E-10 1,479.313 2,958.626 O.OOE+OO 1.57E-07 3.13E-{)7 
Th-232 2.3744E-l0 1,479.313 2,958.626 O.OOE+OO 3.51E-07 7.03E-{)7 
TI-208 1.5774E-{)8 1,479.313 2,958.626 O.OOE+OO 2.33E-{)5 4.67E-{)5 
U-232 4.2511 E-{)8 1,479.313 2,958.626 O.OOE+OO 6.29E-05 1.26E-04 Thermal Power 
U-233 1.3155E-{)7 1,479.313 2,958.626 O.OOE+OO 1.95E-{)4 3.89E-{)4 Nominal Heat Bounding 
U-234 3.0030E-{)7 1,479.313 2,958.626 O.OOE+OO 4.44E-{)4 8.88E-{)4 Output HeatOutpul 
U-235 -2.6144E-Q6 1,479.313 0.000 2.01E-{)2 1.62E-{)2 2.01E-{)2 (Watts) (Watts) 
U-236 1.2720E-{)5 1,479.313 2,958.626 O.OOE+OO 1.88E-{)2 3.76E-{)2 2.49E+01 4.98E+01 
U-238 -3.8857E-{)8 1,479.313 0.000 1.26E-{)2 1.25E-{)2 1.26E-{)2 Total Total 
V-90 1.2744E+OO 1,479.313 2,958.626 O.OOE+OO 1.89E+03 3.77E+03 
Other Radionuclides 2.25E+03 4.51E+03 
m. TemoIat<> 8eIecIiun ~ry.8tmU1P Summarv••ndC~ 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding: ALUM (1100) . ALUM 
BOL HM Constituents: U-ZrHX U 

SOL Enrichment 0/0: 19.9 10t02O 

Bumup Summary (MWd) Basis for bumup used in estimate: 
From SFD Estima1ed 

Nominal:1 455.528[ 1,479.313 Nominal bumup calculated from the heavy metal mass destroyed. 
Bounding:1 I 2,958.626 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumup Multiplier Given Bumup Estimated EOL HMlGlven EOL HM 

Nominal: 0.86 3.25 1 1.001 
Boundlng:1 1.71 ,

Reactor shutdown. core removal, storage, shlppmg or other date confinmng thalmadiation ceased for fuel.
 

2Tatal bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdIMT).
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I Fuel Radionuclide Inventory Worksheet 

J,Fueland Template Inf_tion Estimated 
Fuel Name: TAIGA STD (GERMANY) 'Fuel decay start date: 2010 Canister usage: 

SNFID#: 305 Estimates as of: 2010 18"x10' 
Fuel Units & Doser: 15 - ELEMENT Template: TAIGA-SS (LW/U-Zrx, SST, 10 to 20%, U) 0.14 
Heavy Metal Mass: BOL=2.93k9 ; EOl=2.88k9 'Template Sumup(MWd): 6.65 
ROD Storage Site: INEEL Template SOL Heavy Metal Mass (MT): 0.000195 

Template Decay Time" 5 years 
n. EstiJQates m x" x. b Y" Y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel BOUnding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 8.S173E-l0 40.094 80.187 O.OOE+OO 3.41E-08 6.83E-08 AV9·MeV 
Am-241 1,8331E-a3 40.094 80.187 O.OOE+OO 7.35E-02 1.47E-Ol 0.0150 1.296E+13 
Am-242m 1.4129E-06 40,094 80.187 O,OOE+oo S.66E-OS 1.13E-04 0.0250 2.852E+12 
Am-243 1.4774E-07 40.094 80.187 O.OOE+OO S,92E-06 1.18E-OS 0.0375 2.429E+12 
C-14 1.2871E-04 40.094 80,187 O,OOE+OO S.16E-03 1,03E-02 0.057S 2.493E+12 
CI-36 2.8120E-06 40.094 80.187 O,OOE+OO 1,13E-04 2.2SE-04 0.0850 1.544E+12 
Cm-243 1,7940E-07 40.094 80.187 O.OOE+OO 7.19E-Q6 1.44E-aS 0.1250 1.121E+12 
Cm-244 1.6962E-Q6 40.094 80,187 O,OOE+OO 6.80E-aS 1.36E-04 0.2250 1.310E+12 
Co-8O 1.2839E+OO 40,094 80,187 O,OOE+oo 5.15E+Ol 1.03E+02 0.3750 6.648E+11 
Cs-l34 9.0541E-02 40,094 80.187 O.OOE+OO 3,63E+OO 7.26E+OO 0.S75O 8.838E+12 
Cs-135 3,2195E-05 40.094 80,187 O.OOE+OO 1.29E-03 2.58E-03 0.8500 3.793E+l1 
Cs-137 2.7584E+OO 40,094 80.187 O,OOE+OO 1.11E+02 2.21E+02 1.2500 7.703E+12 
EU-l54 1.5368E-02 40,094 80.187 O.OOE+OO 6,16E-Ol 1,23E+OO 1.7500 5.136E+09 
Eu-155 2,9293E-a2 40.094 80.187 O.OOE+OO 1.17E+OO 2.35E+OO 2.2500 8.278E+09 
Fe-55 7.7158E-Ol 40,094 80.187 O.OOE+OO 3,09E+Ol 6.19E+Ol 2.7500 6.568E+07 
H-3 1.1111E-a2 40.094 80.187 O.OOE+OO 4.45E-Ol 8.91E-al 3.5000 7.646E+06 
1-129 7,3684E-07 40,094 80,187 O,OOE+oo 2.95E-05 5.91E-05 5.0000 4.383E+01 
Kr-SS 2,5263E-al 40.094 80,187 O,OOE+OO 1.01E+Ol 2.03E+Ol 7.0000 4.965E+00 
Np-237 1.2427E-06 40.094 80.187 O.OOE+OO 4.98E-05 9,96E-a5 11.0000 S.657E-Ol 
Pa-231 3.8511E-09 40.094 80,187 O.OOE+OO 1.54E-07 3,09E-07 
Pb-21 0 7,3880E-15 40.094 80.187 O,OOE+oo 2.96E-13 5.92E-13 
Pm-147 2.1023E+OO 40,094 80.187 O,OOE+OO 8.43E+Ol 1.69E+02 
Pu-238 1.0383E-03 40.094 80.187 O.OOE+OO 4.16E-02 8,33E-a2 
Pu-239 5.5293E-03 40,094 80.187 O.OOE+OO 2,22E-Ol 4,43E-Ol 
Pu-240 2.1278E-03 40,094 80.187 O.OOE+OO 8.53E-a2 1.71E-Ol 
Pu-241 1.0195E-Ol 40.094 80,187 O,OOE+oo 4.09E+OO 8.18E+OO 
Pu-242 2.3128E-07 40,094 80.187 O,OOE+oo 9,27E-06 1.85E-05 
Ra-226 5.2782E-14 40,094 80.187 O.OOE+OO 2,12E-12 4,23E-12 
Ra-228 1.9338E-l0 40.094 80.187 O.OOE+OO 7.75E-09 1.55E-Q6 
Ru-l06 9,1684E-a2 40.094 80.187 O,OOE+oo 3.68E+OO 7.35E+OO 
5e-79 1,3018E-05 40.094 80.187 O.OOE+OO 5.22E-04 1.04E-a3 
5n-126 1.2167E-a5 40.094 80.187 O.OOE+OO 4.88E-04 9.76E-04 
5r-90 2.6045E+OO 40,094 80.187 O.OOE+OO 1.04E+02 2,09E+02 
Tc-99 4.4241E-Q4 40.094 80.187 O.OOE+OO 1.77E-02 3,55E-Q2 
Th·229 1.3713E·l0 40.094 80.187 O.OOE+OO 5.50E-a9 1.10E·08 
Th-230 1.8090E-ll 40.094 80.187 O.OOE+OO 725E-l0 1.45E-a9 
Th·232 2.5278E·l0 40.094 80.187 O.OOE+OO 1.01E·08 2.03E-08 
TI-208 1.6947E-oB 40.094 80,187 O,OOE+oo 6.79E-07 1.36E-Q6 
U-232 4.8737E-oB 40.094 80.187 O.OOE+OO 1.95E-Q6 3.91E-Q6 Thermal Power 
U-233 1.2203E-a7 40.094 80.187 O.OOE+OO 4.89E-06 9.79E-Q6 Nominal Heat Bounding 
U-234 1.5925E-a7 40.094 80,187 O.OOE+OO 6.38E-06 1.28E-a5 Output HeatOulput 
U-235 -2.6194E-Q6 40.094 0.000 1.26E-a3 1.16E-03 1.26E-a3 /Wattsl /Wattsl 
U-236 1.2693E-Q5 40.094 80.187 O.OOE+OO 5.09E-04 1.02E-a3 2.33E+OO 4.67E+OO 
U-238 -3.8331 E-oB 40.094 0.000 7.86E-04 7,85E-04 7.86E-04 Total Total 
Y-90 2.6060E+OO 40.094 80.187 O.OOE+OO 1.04E+02 2.09E+02 
Other Radionuclides 1.45E+02 2,89E+02 

m. TempIa~SeIeetiol> SImumlmBlll'IlU and~ 
TemDlate Selection Summary 

FromSFD ~ Basis for Parameter Differences:
 
ReactorModanltor: lW AND UZIRC HYDRIDE LW AND UZIRC HYDRIDE 

Fuel Cladding: SST (304) SST 
SOL HM Constituents: U-ZrHX U 

BOl Enrichment '0/..: 20.00000041 10t02O 

BumupSumma~(MWd) Basis for burnup used in estimate: 
FromSFD Estimated 

Nomlnal:1 28.5071 40.094 Nominal bumup calculated from the heavy metal mass destroyed.
Boundlng:1 I 80.18 Bounding bumup assumed 10 be twice nominal bumup. 

Checks
 

Estimated Bumupl
 
Bumup Multiplier
 Given Bumup
 Estimated EOL HMlGlven EOL HM
 

Nominal:
 0.40
 1.41
 I 1.001 
Bounding:
 0.80
 ,

Reactor shutdolM'l, core removal, storage, shlppmg or other date conflnnlng that lnadiatlon ceased for fuel. 

2Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specifiC bumup values (MWdIMT). 
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Fuel Radionuclide Inventory Worksheet 

I. Fuel and Template [nfotmalioo Estimated 
Fuel Namo: TRIGA STD (GERMANY) 1Fuel decay start date: 2010 Canister usage: 

SNF 10 II: 465 Estimates as of: 2010 18"xl0' 
Fuel Units & Deser: 65 - ELEMENT Template: TRIGA-AI (LW/U-Zrx, Alum., 10 to 20%, U) 0.59 
_vy Metal Masn: BOL=11.70kg ; EOl=11.57kg 'Ternpl3te Bumup(MWd): 6.65 
ROO Storage SI"': INEEL Template BOl Heavy Metal Mass (MT): 0.00018 

"'emplate Decay Time" 5 years 
n.Estimates m x" x. b y" y. Gamma Sources - Photon Total 

CilMWd From Nominal Bounding Fuel Initial ActiVity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radianuelide Template Fuel Burnup (MWd)' Bumup (MWd)' (ei) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 8.0632E-l0 124.087 248.175 O.ooE..oo 1.00E-Q7 2.ooE-07 Avg. MeV 
Am-241 2.2586E-Q3 124.087 24il.175 ---O.OOE..oo 2.80E-Ql 5.61E-Ol 0.0150 4.199E+13 
Am-242m 1.9925E-OB 124.087 248.175 O.ooE..oo 2.47E-04 4.94E-Q4 0.0250 9.117E+12 
Am-243 2.3323E-07 124.087 248.175 O.OOE..oo 2.89E-05 5.79E-05 0.0375 1.136E+13 
C-14 4.3306E-Q5 124.087 248.175 O.ooE..oo 5.37E-Q3 1.07E-02 0.0575 8.706E+12 
CI-36 4.3023E-oB 124.087 248.175 O.ooE..oo 5.34E-oB 1.07E-Q5 0.0850 6.093E+12 
Cm-243 2.7429E-07 124.087 248.175 O.ooE..oo 3.40E-05 6.81E-05 0.1250 9.114E+12 
Cm-244 3.1504E-oB 124.087 248.175 O.OOE..oo 3.91E-04 7.82E-04 0.2250 5.087E+12 
Co-50 3.1008E-Q2 124.087 248.175 O:OOE..oo 3.85E..oo 7.70E+OO 0.3750 2.264E+12 
Cs-l34 1.0367E-Ol 124.087 248.175 O.ooE..oo 1.29E+Ol 2.57E+Ol 0.5750 2.870E+13 
Cs-l35 3.1549E-Q5 124.087 248.175 O.ooE..oo 3.91E-03 7.83E-Q3 0.8500 7.065E+12 
Cs-137 2.7564E+OO 124.087 248.175 O.ooE+OO 3.42E+02 6.84E+02 1.2500 7.325E+12 
Eu-l54 1.3490E+OO 124.087 248.175 O.ooE+OO 1.67E+02 3.35E+02 1.7500 2.096E+l1 
Eu-155 4.3680E-Ql 124.087 248.175 O.OOE..oo 5.44E+Ol 1.09E+02 2.2500 2.548E+l0 
Fe-55 8.6782E-03 124.087 248.175 O.OOE+OO 1.08E..oo 2.15E+OO 2.7500 2.069E+08 
H-3 1.0805E-02 124.087 248.175 O.OOE+OO 1.34E+OO 2.68E..oo 3.5000 2.420E+07 
1-129 7.3805E-Q7 124.087 248.175 O.ooE+OO 9.16E-05 l.83E-04 5.ססOO 1.488E+02 
Kr-85 2.5218E-Ol 124.087 248.175 O.ooE+OO 3.13E+Ol 6.26E+Ol 7.ססOO 1.686E+Ol 
Np-237 1.4463E-Q6 124.087 248.175 O.OOE+OO 1.79E-04 3.59E-Q4 11.ססOO 1.921E+OO 
Pa-231 3.5970E-Q9 124.087 248.175 O.ooE..oo 4.48E-Q7 8.93E-07 
PI>-21 0 82511E-15 124.087 248.175 O.OOE..oo 1.02E-12 2.05E-12 
Pm-147 2.0767E..oo 124.087 248.175 O.ooE+OO 2.58E+02 5.15E+02 
Pu-236 1.3514E-Q3 124.087 248.175 O.ooE+OO l.68E-Ol 3.35E-Ol 
Pu-239 5.6947E-Q3 124.087 248.175 O.OOE+OO 7.07E-Ql 1.41E+OO 
Pu-240 2.2847E-Q3 124.087 248.175 O.ooE..oo 2.81E-Ql 5.62E-Ql 
Pu-241 1.2574E-Ql 124.087 248.175 O.OOE..oo 1.56E+Ol 3.12E+Ol 
Pu-242 3.0602E-Q7 124.087 248.175 O.ooE+OO 3.80E-Q5 7.59E-Q5 
Ra-2.26 5.7353E-14 124.087 248.175 O.ooE+OO 7.12E-12 1.42E-ll 
Ra-2.28 1.8150E-l0 124.087 248.175 O.OOE+OO 2.25E-oB 4.50E-08 
Ru-1OB 9.3744E-Q2 124.087 248.175 O.ooE+OO 1.16E+Ol 2.33E+Ol 
S..79 1.2938E-Q5 124.087 248.175 O.OOE+OO 1.61E-Q3 3.21E-Q3 
Sn-126 1.2239E-05 124.087 248.175 O.ooE+OO 1.52E-03 3.04E-Q3 
Sr-90 2.6000E+OO 124.087 248.175 O.ooE+OO 3.23E+02 6.45E+02 
Te-99 4.4120E-Q4 124_087 248.175 O.ooE+OO 5.47E-02 1.09E-Ql 
Th-2.29 1.4749E-l0 124.087 248.175 O.ooE+OO 1.83E-oB 3.66E-oB 
Th-230 1.9549E-ll 124.087 248.175 O.OOE+OO 2.43E-09 4.85E-09 
Th-232 2.3744E-l0 124.087 248.175 O.ooE..oo 2.95E-oB 5.89E-oB 
TI-208 1.9459E-oB 124.087 248.175 O.ooE+OO 2.41E-Q6 4.83E-Q6 
U-232 5.5015E-oB 124.087 248.175 O.OOE+OO 6.95E-Q6 1.39E-Q5 Thermal Power 
U-233 1.3132E-07 124.087 248.175 O.OOE+OO 1.63E-Q5 3.26E-D5 Nominal Heat Bounding 
U-234 1.7323E-Q7 124.087 248.175 O.OOE+OO 2.15E-Q5 4.30E-Q5 Output Heat Output 
U-235 -2.6159E-Q6 124.087 0.000 4.99E-Q3 4.66E-Q3 4.99E-Q3 (Wat\1l) (Watts) 
U-236 1.2717E-Q5 124.087 248.175 O.ooE+OO 1.58E-03 3.16E-Q3 6.23E+OO 1.25E+Ol 
U-238 -3.8857E-oB 124.087 0.000 3.16E-03 3.15E-Q3 3.16E-03 Total Total 
Y-90 2.5015E+OO 124.087 248.175 O.ooE+OO 3.23E+02 6.46E+02 
Other Radionuelides 4.72E+02 9.43E+02 
ID. TemoIate~S_O', AAd~~D~

Template Selection Summary 
FromSFD lJsed Basis for Pammeter Differences: 

Reactor Moderator: lW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding: ALUM ALUM 
BOL HM Consll1uenls: lJ-ZrHX U 

BOL enrichment %: 19.7222.2222 10t02O 

Bumup Summary (MWdt Basis for bumup used in estimate: 
FromSFD Estimated 

Nomln":1 57.0141 124.087 NomInal bumup calculated from the heavy metal mass destroyed. 
Boundlng:1 I 248.175 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumup Multiplier Given Bumup Estimated EOL HMlGlven EOL HM 

Nominal: 0.29 2.18 I 1.001 
Bounding: 0.57 ,

Reactor shutdown, core removal, storage, shlppmg or other date confinmng that Irradiation ceased for fuel.
 

~otal bumup for all fuel associated >Mth this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdIMT).
 

I
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I Fuel Radionuclide Inventory Worksheet 

:1. Fuel ami TeJIl{>IIIte Wormatl"n Estimated 
Fuel Name: TRIGA STO (GERMANY) 1Fuel decay start date: 2010 Canister usage: 

SNFID#: 474 Estimates as of: 2010 18"xl0' 
Fuel Units & Oeser: 70 - ELEMENT Template: TRIGA-55 (LW/U-Zrx, SST, 10 to 20%. U) 0.63 
Heavy Metal Ma••: BO~13.65kg ; EO~13.38kg 'Template Bumup(MWd): 6.65 
ROD 5101"age SIte: INEEl Template BOl Heavy Metal Ma•• (MT): 0.000195 

Template Decay Time' 5 years 
n.F$ima~ m x. Xb b Y. Yb Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 8.5173E-l0 260.608 521.216 O.OOE+OO 2.22E-07 4.44E-07 Avg.MaV 
Am-241 1.8331E-03 260.608 521.216 O.OOE+OO 4.78E-Ol 9.55E-Ol 0.0150 8.424E+13 
Am-242m 1.4129E-06 260.608 521.216 O.OOE+OO 3.68E-04 7.36E-04 0.0250 1.854E+13 
Am-243 1.4774E-07 260.608 521.216 O.OOE+OO 3.85E-OS 7.70E-05 0.0375 1.579E+13 
C-14 1.2871E-04 260.608 521.216 O.OOE+OO 3.35E-02 6.71E-02 0.0575 1.620E+13 
CI-36 2.8120E-06 260.608 521.216 O.OOE+OO 7.33E-04 1.47E-03 0.0850 1.004E+13 
Cm-243 1.7940E-Q7 260.608 521.216 O.OOE+OO 4.68E-OS 9.35E-05 0.1250 7.289E+12 
Cm-244 1.6962E-06 260.608 521.216 O.OOE+OO 4.42E-04 8.84E-04 0.2250 8.515E+12 
Co-50 1.2839E+OO 260.608 521.216 O.OOE+OO 3.35E+02 6.69E+02 0.3750 4.321E+12 
Cs-l34 9.0541E-Q2 260.608 521.216 O.OOE+OO 2.36E+Ol 4.72E+Ol 0.5750 5.745E+13 
Cs-l35 3.2195E-05 260.608 521.216 O.OOE+OO 8.39E-Q3 1.68E-02 0.8500 2.465E+12 
Cs-137 2.7564E+OO 260.608 521.216 O.OOE+OO 7.18E+02 1.44E+03 1.2500 5.007E+13 
Eu-l54 1.5368E-02 260.608 521.216 O.OOE+OO 4.01E+OO 8.01E+OO 1.7500 3.338E+l0 
Eu-155 2.9293E-02 260.608 521.216 O.OOE+OO 7.63E+OO 1.53E+Ol 2.2500 5.380E+l0 
Fe-55 7.7158E-Ol 260.608 521.216 O.OOE+OO 2.01E+02 4.02E+02 2.7500 4.269E+08 
H-3 1.IIIIE-02 260.608 521.216 O.OOE+OO 2.90E+OO 5.79E+OO 3.5000 4.970E+07 
1-129 7.3684E-Q7 260.608 521.216 O.OOE+OO 1.92E-04 3.64E-04 5.0000 2.816E+02 
Kr-85 2.5263E-Ql 260.608 521.216 O.OOE+OO 6.58E+Ol 1.32E+02 7.0000 3.189E+Ol 
Np-237 1.2427E-06 260.608 521.216 O.OOE+OO 3.24E-04 6.48E-04 11.0000 3.633E+00 
Pa-231 3.8511E-09 260.608 521216 O.OOE+OO 1.00E-06 2.01E-06 
Pb-21 0 7.3880E-15 260.608 521.216 O.OOE+OO 1.93E-12 3.85E-12 
Pm-147 2.1023E+OO 260.608 521.216 O.OOE+OO 5.48E+02 1.10E+03 
Pu-238 1.0383E-03 260.608 521.216 O.OOE+OO 2.71E-Ol 5.41E-Ql 
Pu-239 5.5293E-03 260.608 521.216 O.OOE+OO 1.44E+OO 2.88E+OO 
Pu-240 2.1278E-03 260.608 521.216 O.OOE+OO 5.55E-Ol 1.11E+OO 
Pu-241 1.0195E-01 260.608 521.216 O.OOE+OO 2.66E+Ol 5.31E+Ol 
Pu-242 2.3128E-07 260.608 521.216 O.OOE+OO 6.03E-Q5 1.21 E-04 
Ra-226 5.2782E-14 260.608 521.216 O.OOE+OO 1.38E-l1 2.75E-ll 
Ra-228 1.9338E-l0 260.608 521.216 O.OOE+OO 5.04E-oB 1.01E-07 
Ru-l06 9.1684E-02 260.608 521.216 O.OOE+OO 2.39E+Ol 4.78E+Ol 
Se-79 1.3018E-OS 260.608 521.216 O.OOE+OO 3.39E-03 6.79E-Q3 
Sn-126 1.2167E-Q5 260.608 521.216 O.OOE+OO 3.17E-03 6.34E-03 
Sr-90 2.6045E+OO 260.608 521.216 O.OOE+OO 6.79E+02 1.38E+03 
Tc-99 4.4241E-04 260.608 521.216 O.OOE+OO 1.15E-Ol 2.31E-Ql 
Th-229 1.3713E-l0 260.608 521.216 O.OOE+OO 3.57E-08 7.15E-oB 
Th-230 1.8090E-l1 260.608 521.216 O.OOE+OO 4.71E-09 9.43E-Q9 
Th-232 2.5278E-l0 260.608 521.216 O.OOE+OO 6.59E-oB 1.32E-07 
TI-208 1.6947E-08 260.608 521.216 O.OOE+OO 4.42E-06 8.83E-06 
U-232 4.8737E-oB 260.608 521.216 O.OOE+OO 1.27E-Q5 2.54E-05 Thermal Power 
U-233 1.2203E-Q7 260.608 521.216 O.OOE+OO 3.18E-Q5 6.36E-05 Nominal Heat Bounding 
U-234 1.5925E-Q7 260.608 521.216 O.OOE+OO 4.15E-Q5 8.30E-OS Output Heat Output 
U-235 -2.6194E-06 260.608 0.000 5.90E-03 5.22E-03 5.90E-Q3 /Watts\ /Wattsl 
U-236 1.2693E-Q5 260.608 521.216 O.OOE+OO 3.31E-03 6.62E-Q3 1.52E+Ol 3.03E+Ol 
U-238 -3.8331 E-oB 260.608 0.000 3.67E-03 3.66E-Q3 3.67E-03 Total Total 
V-90 2.6060E+OO 260.608 521.216 O.OOE+OO 6.79E+02 1.36E+03 
Other RadiOnuelides 9.40E+02 1.88E+03 

m. Tl!IllPlllte SeIeetlon s.umn,u:y; 'U_PSuntman,.m1 ~ 
Template Selection Summary 

From SFD u_ Basis for Parameter Differences: 
Raaetor_ lW AND U ZIRC HYDRIDE LW AND U ZIRe HYDRIDE 

Fuel ClacldJng: SST (304) SST 
BOL HM Constftuento: U-ZrHX U 

BOL Enrichment %: 20.00000041 10to20 

Bumup Summary (MWd)' Basis for bumup used in estimate: 
From SFD Eatimated 

Nominal: 133.0331 260.608 Nominal bumup cak:ulal:ed from the heavy metal mass destroyed. 
Boundlng:1 I 521.21E Bouncling bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumup( 
Bumup Multiplier Givan Bumup E.timated EOl HMlGlvan EOl HM 

Nominal: 0.56 1.96 I 1.001 
Boundlng:1 1.12 

1Reactor shutdoYm, core removal, storage, shipping or other date confirming that Irradiation ceased for fuel. 

2Total bumup for all fuet associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWd'MT). 
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Fuel Radionuclide Inventory Worksheet 

L Foeland Template Information Estimated 
Fuel Name: TRIGA STD (HANFORD) 'Fuel deeay start date: 1973 Canister usage: 

SNF 10<1: 876 Estimates as of: 2010 18"xl0' 
Fuel Units & Oeser: 59 - ELEMENT Template: TRIGA-AI (lW/U-Zrx, Alum., to 10 20~., U) 0.53 
Heavy Metal Mas., 601..=10.921<9 ; EOI..=10.84k9 "Template Bumup(MWd): 6.65 
ROD Storage 5110: INEEL Templ_ BOl Heavy Metal Mass (MT): 0.00018 

Template Decay Time" 35 years 
n. Estimates m x" x. b y" y. Gamma Sources
 

Photon Total
 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuet Energy Photons/sec
 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding)
 

Ac-227 6.1504E-Q9 73.212 146.423 O.ooE+OO 4.50E-07 9.01E-07 Avg. MeV
 

Am-241 4.8165E-03 73.212 146.423 O.OOE+OO 3.53E-Ol 7.OSE-Ql 0.0150 1.033E+13
 

Am-242m 1.7383E-06 73.212 146.423 O.ooE+OO 1.27E-Q4 2.55E-04 0.0250 2.138E+12
 

Am-243 2.3263E-Q7 73.212 146.423 O.OOE+OO 1.70E-Q5 3.41E-05 0.0375 2.017E+12
 

C-14 4.3158E-Q5 73.212 146.423 O.ooE+OO 3.16E-Q3 6.32E-03 0.0575 2.032E+12
 

CI-36 4.3023E-oB 73.212 146.423 O.OOE+OO 3.15E-06 6.30E-06 0.0850 1.213E+12
 

Cm-243 1.3229E-07 73.212 146.423 O.ooE+OO 9.68E-06 1.94E-Q5 0.1250 1.048E+12
 

Cm-244 1.0000E-06 73.212 146.423 O.OOE+OO 7.32E-05 l.46E-Q4 0.2250 1.084E+12
 

Co-60 6.0120E-04 73.212 146.423 O.ooE+OO 4.40E-Q2 8.80E-02 0.3750 4.598E+11
 
'CS-l34 4.3534E-06 73.212 146.423 O.ooE+OO 3.19E-Q4 6.37E-Q4 0.5750 7.576E+12
 

Cs-l35 3.1549E-OS 73.212 146.423 O.ooE+OO 2.31E-03 4.62E-03 0.8500 3.865E+11
 

Cs-137 1.3788E+OO 73.212 146.423 O.ooE+OO 1.01E-Hl2 2.02E-Hl2 1.2500 3.793E+11
 

Eu-l54 1.2041E-Ol 73.212 146.423 O.ooE+OO 8.82E+OO 1.76E-Hll 1.7500 1.220E+l0
 

Eu-155 6.6451E-Q3 73.212 146.423 O.ooE+OO 4.88E-Ql 9.73E-Ql 2.2500 2.4OBE+05
 

Fe-55 2.9338E-06 73.212 146.423 O.ooE+OO 2.15E-04 4.30E-Q4 2.7500 8.144E+04
 

H-3 2.oo75E-03 73.212 146.423 O.ooE+OO 1.47E-Ol 2.94E-Ql 3.5000 2.086E+02
 

1-129 7.3605E-Q7 73.212 146.423 O.oOE+OO 5.40E-05 1.08E-Q4 5.0000 8.830E+01
 

Kr-85 3.6301E-Q2 73.212 146.423 O.ooE+OO 2.66E+OO 5.32E+OO 7.0000 9.969E+OO
 

Np-237 1.49nE-06 73.212 146.423 O.ooE+OO 1.10E-Q4 2.19E-Q4 11.0000 1.134E+OO
 

Pa-231 1.1275E-oB 73.212 146.423 O.ooE+OO 8.25E-Q7 1.65E-06 
Pb-21 0 3.8932E-13 73.212 146.423 O.ooE+OO 2.85E-ll 5.70E-ll 
Pm-147 7.5383E-Q4 73.212 146.423 O.ooE+OO 5.52E-02 1.10E-Ol 
Pu-238 1.0668E-Q3 73.212 146.423 0.0010+00 7.81E-02 1.56E-Ql 
Pu-239 5.6902E-Q3 73.212 146.423 O.ooE+OO 4.17E-Ql 8.33E-Ol 
Pu-240 2.2571E-Q3 73212 146.423 O.ooE+OO 1.65E-Ql 3.30E-Ql 
Pu-241 2.96GGE-Q2 73.212 146.423 O.ooE+OO 2.17E+OO 4.35E+OO 
Pu-242 3.0802E-07 73.212 146.423 O.ooE+OO 2.24E-OS 4.48E-05 
Ra-226 1.0704E-12 73.212 146.423 O.ooE+OO 7.64E-ll 1.57E-l0 
Ra-228 2.3654E-l0 73.212 146.423 O.OOE+OO 1.73E-08 3.46E-oB 
Ru-l06 1.0444E-l0 73.212 146.423 O.ooE+OO 7.65E-08 1.53E-oB 
Se-79 1.2934E-Q5 73.212 146.423 O.OOE+OO 9.47E-Q4 1.89E-03 
Sn-126 1.2236E-Q5 73.212 146.423 O.ooE+OO 8.96E-Q4 1.79E-03 
Sr-90 1.2740E+OO 73.212 146.423 O.ooE+OO 9.33E-Hll 1.87E-Hl2 
Tc-GG 4.4120E-Q4 73.212 146.423 O.ooE+OO 3.23E-02 6.46E-Q2 
Th-229 6.4226E-l0 73.212 146.423 O.ooE+OO 4.70E-oB 9.40E-oB 
Th-230 1.OS94E-l0 73.212 146.423 O.ooE+OO 7.76E-Q9 1.55E-Q8 
Th-232 2.3744E-l0 73.212 146.423 O.ooE+OO 1.74E-oB 3.48E-oB 
TI-208 l.Sn4E-oB 73.212 146.423 O.ooE+OO 1.15E-06 2.31E-06 
U-232 4.2511E-oB 73.212 146.423 O.ooE+OO 3.11E-06 6.22E-06 Thermal Power 
U-233 1.31SSE-Q7 73.212 146.423 O.OOE+OO 9.63E-06 1.93E-05 Nominal tfeat Bounding 
U-234 3.0030E-Q7 73.212 146.423 O.ooE+OO 2.20E-QS 4.40E-OS Output Heat OUtput 
U-235 -2.6144E-06 73.212 0.000 4.72E-Q3 4.S3E-03 4.72E-03 /Wattsl /Wattsl
 
U-236 1.2720E-Q5 73.212 146.423 O.OOE+OO 9.31E-Q4 1.86E-Q3 1.23E+OO 2.46E+OO
 

U-238 -3.8857E-oB 73.212 0.000 2.93E-03 2.93E-Q3 2.93E-Q3 Total Total
 
V-oo 1.2744E+OO 73.212 146.423 O.ooE+OO 9.33E-Hll 1.87E-Hl2 
Other Radionuclides 1.12E-Hl2 2.23E-Hl2 
m. TemplateSek!dlmtS_rv. 8_os.-nary,_~ 
Template selection Summary

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: LW AND U ZIRC HYDRIDE lW AND U ZIRC HYDRIOE 

Fuel Cladding: ALUM (1100) ALUM
BOl HM Constltuen!s: U-ZrHX U

BOl Enrtchment %: 20 101020 

Bumup Summary (MWd)' Basis for burnup used in estimate: 
FromSFO I Estimated 

Nomlnal:1 53.1891 73.212 Nominal bumup calaJlated from the heavy metal mass destroyed. 
Boundlng:1 I 146.423 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl
Bumup Multipli.. Given Bumup Estimated EOl HMiGlven EOl HM 

Nominal: 0.18 1.38 I 1.001 
Boundlng:1 0.36,

Reactor shutdown. core removal. storage. shipping or other date confirming that Irradiation ceased tor fuel. 

2Total bumup fOr all fuel assoclated with this worksheet must be divided by BOL heavy metal mess to get specific bumup values (MWd'MT). 
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Fuel Radionuclide Inventory Worksheet 
I. Fud and Template WonuatiOll Estimated 

Fuel Name: TAIGA STD (HANNOVER) 1Fuel decay start date: 1996 Canister usage: 
SNFID#: 303 Estimates as of: 2010 18"x10' 

Fuel Units & Oeser: 71 ~ ELEMENT Template: TRIGA-AI (LW/U·Zrx, Alum., 10 to 20%, U) 0.64 
Heavy Metal Masa: BOL:13.56k9 ; EOl=13.42k9 'Template Bumup(MWd): 6.65 
ROD Storage Site: INEEL Template BOL Heavy Metal Ma•• (MT): 0.00018 

Template Decay Time' 10 years 

U. Estimates m x" x. b y" y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 1.2892E-09 135.542 271.083 O.ooE+OO 1.75E-07 3.49E-07 Avg. MeV 
Am-241 2.9429E-Q3 135.542 271.083 O.ooE+OO 3.99E-Ol 7.98E-Ol 0.0150 3.644E+13 
Am-242m 1.9489E-06 135.542 271.083 O.ooE+OO 2.64E-04 5.28E-Q4 0.0250 7.622E+12 
Am-243 2.3308E-07 135.542 271.083 O.ooE+OO 3.16E-05 6.32E-05 0.0375 9.oooE+12 
C-14 4.3278E-05 135.542 271.083 O.ooE+OO 5.87E-Q3 1.17E-02 0.0575 7.443E+12 
CI-36 4.3023E-oB 135.542 271.083 O.ooE+OO 5.83E-06 1.17E-05 0.0850 4.838E+12 
Cm-243 2.4286E-07 135.542 271.083 O.ooE+OO 329E-05 6.58E-Q5 0.1250 6.695E+12 
Cm-244 2.6015E-06 135.542 271.083 O.ooE+OO 3.53E-04 7.05E-04 0.2250 4.247E+12 
Co-60 1.6075E-02 135.542 271.083 O.ooE+OO 2.18E+OO 4.36E+OO 0.3750 1.748E+12 
Cs-l34 1.9323E-02 135.542 271.083 O.ooE+OO 2.62E+OO 5.24E+OO 0.5750 2.604E+13 
Cs-135 3.1549E-Q5 135.542 271.083 O.ooE+OO 4.28E-03 8.55E-Q3 0.8500 4.743E+12 
Cs-137 2.4556E+OO 135.542 271.083 O.ooE+OO 3.33E+02 6.66E+02 1.2500 5.216E+12 
Eu-l54 9.o180E-Ol 135.542 271.083 O.ooE+OO 1.22E+02 2.44E+02 1.7500 1.495E+11 
Eu-155 2.1820E-Ql 135.542 271.083 O.ooE+OO 2.96E+Ol 5.91E+Ol 2.2500 3.558E+08 
Fe-55 2.2002E-Q3 135.542 271.083 O.ooE+OO 3.10E-Ol 6.21E-Ql 2.7500 6.976E+06 
H-3 8.1609E-03 135.542 271.083 O.ooE+OO l.l1E+OO 2.21E+OO 3.5000 8.513E+05 
1-129 7.3805E-07 135.542 271.083 O.ooE+OO 1.ooE-Q4 2.ooE-04 5.0000 1.620E+02 
Kr-85 1.8256E-01 135.542 271.083 O.ooE+OO 2.47E+Ol 4.95E+Ol 7.0000 1.833E+01 
Np-237 1.4505E-06 135.542 271.083 O.ooE+OO 1.97E-04 3.93E-04 11.0000 2.087E+00 
Pa-231 4.5564E-09 135.542 271.083 O.ooE+OO 6.18E-Q7 124E-06 
Pb-21 0 1.8842E-14 135.542 271.083 O.ooE+OO 2.55E-12 5.11E-12 
Pm-147 5.5459E-Ql 135.542 271.083 O.ooE+OO 7.52E+Ol 1.50E+02 
Pu-238 1.2992E-03 135.542 271.083 O.ooE+OO 1.76E-01 3.52E-Ql 
Pu-239 5.6932E-03 135.542 271.083 O.ooE+OO 7.72E-Ql 1.54E+OO 
Pu-240 2.2832E-Q3 135.542 271.083 O.ooE+OO 3.07E-Ol 6.14E-01 
Pu-241 9.8857E-Q2 135.542 271.083 O.ooE+OO 1.34E+Ol 2.68E+Ol 
Pu-242 3.0602E-07 135.542 271.083 O.ooE+OO 4.15E-05 8.30E-Q5 
Ra-226 1.0823E-13 135.542 271.083 O.ooE+OO 1.47E-ll 2.93E-ll 
Ra-228 2.0406E-10 135.542 271.083 O.ooE+OO 2.77E-oB 5.53E-08 
RU-l06 3.0180E-03 135.542 271.083 O.ooE+OO 4.09E-Ol 8.18E-Ol 
8e-79 1.2937E-05 135.542 271.083 O.ooE+OO 1.75E-03 3.51E-Q3 
8n-126 1.2238E-05 135.542 271.083 O.ooE+OO 1.68E-Q3 3.32E-Q3 
Sr-OO 2.3098E+OO 135.542 271.083 O.ooE+OO 3.13E+02 6.26E+02 
Te-99 4.4120E-Q4 135.542 271.083 O.ooE+OO 5.98E-02 1.20E-Ql 
Th-229 2.0932E-l0 135.542 271.083 O.ooE+OO 2.84E-Q8 5.67E-Q8 
Th-230 2.7744E-l1 135.542 271.083 O.ooE+OO 3.76E-Q9 7.52E-Q9 
Th-232 2.3744E-l0 135.542 271.083 O.ooE+OO 3.22E-oB 6.44E-08 
T1-208 1.9459E-oB 135_542 271.083 O.ooE+OO 2.84E-06 5.27E-Q6 
U-232 5.3850E-oB 135.542 271.083 O.ooE+OO 7.30E-06 1.46E-05 Thermal Power 
U-233 1.3135E-07 135.542 271.083 O.ooE+OO 1.78E-05 3.56E-05 Nominal Heat Bounding 
U-234 1.9143E-Q7 135.542 271.083 O.ooE+OO 2.59E-05 5.19E-Q5 Output Heat Output 
U-235 -2.6159E-06 135.542 0.000 5.88E-Q3 . 5.51E-03 5.88E-Q3 (Wattsl (Wattsl 
U-236 1.2719E-Q5 135.542 271.083 O.ooE+OO 1.72E-Q3 3.45E-03 5.03E+OO 1.01E+Ol 
U-238 -3.8857E-oB 135.542 0.000 3.65E-Q3 3.64E-Q3 3.65E-03 Total Total 
V-OO 2.3098E+OO 135.542 271.083 O.ooE+OO 3.13E+02 6.26E+02 
Other Radionuelides 3.58E+02 7.15E+02 
Ill. T_te~Sunlml!J'Y,lI_ .and~ 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator. LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding: ALUM (1100) ALUM
 
SOL HM Constituents:
 U·ZrHX U
 

SOL Enrichment 0/..:
 20.00391594 10t02O 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal:1 132.1661 135.542 Nominal bumup calculated from the heavy metal mass destroyed. 
Boundlng:1 I 271.083 Bounding bumup asstrned to be twice nominal bumup. 

Checks 

Estimatec:lBumupl
BumUD MulliDlier Given Bumup Estimated EOL HMlGlven EOL HM 

Nominal: 0.27 1.03 I 1.001 
Bounding: 0.54 ,

Reactor shutdown, core removal, storage, shipping or other date conflrrmng that Irradiation ceased for fuel. 

~otal bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdlMT). 
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and Template lnf.,rmatioo Estimated
 

Fuel Name: TRIGA STD (HANNOVER) 1Fue1 decay start date: 1999 Canister usage:
 
SNFID#: 473 Estimates as of: 2010 18"x10'
 

Fuel Unlb & Doser: 5 - ELEMENT Template: TRIGA-SS (lW/U-Zrx. SST. 101020%. U) 0.05
 
Heavy Metal M....: BOl.=.97k9 ; EOl.=.95k9 2Template Bumup(MWd): 6.65 
ROD Storage SII<>: INEEl Template BOl Heavy Metal M.... (Mr): 0.000195 

Templete Decay Time' 10 years 

ll.EstimatelJ m x. Xb b Y. Yb Gamma Sources 
Photon Total 

CilMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) tnventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 1.3731E-Q9 21.479 42.957 O.ooE-tOO 2.95E-08 5.90E-08 Avg.MeV ---
Am-241 2.3865E-03 21.479 42.957 O.OOE-tOO 5.13E-02 1.03E-01 0.0150 5.550E+12 
Am-242m 1.3812E-06 21.479 42.957 O.OOE-tOO 2.97E-05 5.93E-05 0.0250 1.176E+12 
Am-243 1.4767E-07 21.479 42.957 O.ooE-tOO 3.17E-OO 6.34E-Q6 0.0375 1.004E+12 
C-14 1.2863E-04 21.479 42.957 O.OOE-tOO 2.76E-03 5.53E-Q3 0.0575 1.070E+12 
CI-36 2.8120E-Q6 21.479 42.957 O.OOE-tOO 6.04E-Q5 1.21E-Q4 0.0850 6.493E+11 
Cm-243 1.5895E-07 21.479 42.957 O.oOE+OO 3.41E-Q6 6.83E-Q6 0.1250 4.268E+11 
Cm-244 1.4008E-OO 21.479 42.957 O.OOE-tOO 3.01E-05 6.02E-Q5 0.2250 5.538E+11 
Co-6O 6.6541E-01 21.479 42.957 O.ooE+OO 1.43E+01 2.86E+01 0.3750 2.544E+11 
Cs-l34 1.6887E-02 21.479 42.957 0.0610+00 3.63E-01 7.25E-Q1 0.5750 3.985E+12 
Cs-l35 3.2195E-Q5 21.479 42.957 O.ooE+OO 6.92E-04 1.38E-03 0.8500 7.114E+10 
Cs-137 2.4556E-tOO 21.479 42.957 O.OOE+OO 5.27E+01 1.05E+02 1.2500 2.139E+12 
Eu·l54 1.0268E-02 21.479 42.957 O.ooE+OO 221E·01 4.41E-Q1 1.7500 1.288E+09 
Eu·155 1.4570E-02 21.479 42.957 O.OOE-tOO 3.13E-Q1 6.26E-Q1 2.2500 6.724E+07 
Fe-55 2.0361E-Ql 21.479 42.957 O.OOE-tOO 4.37E+OO 8.75E+OO 2.7500 1.113E+06 
H-3 8.3940E-03 21.479 42.957 O.OOE+OO 1.80E-Ql 3.61E-Ql 3.5000 1.319E+OS 
1-129 7.3684E-07 21.479 42.957 O.OOE-tOO 1.58E-Q5 3.17E-Q5 5.0000 2.302E+01 
K'-85 1.8286E-Ol 21.479 42.957 O.OOE+OO 3.93E+OO 7.86E-tOO 7.0000 2.604E+OO 
Np-237 1.2462E-OO 21.479 42.957 O.OOE-tOO 2.68E-Q5 5.35E-05 11.0000 2.965E-Ol 
Pa-231 4.9143E-09 21.479 42.957 O.OOE+OO 1.08E-Q7 2.11E-Q7 
Pb-210 1.7173E-14 21.479 42.957 O.ooE-tOO 3.69E-13 7.38E-13 
Pm-147 5.6185E-Ql 21.479 42.957 O.OOE+OO 1.21E+01 2.41E+Ol 
Pu-238 9.9820E-Q4 21.479 42.957 O.OOE+OO 2.14E-02 4.29E-Q2 
Pu-239 5.5293E-Q3 21.479 42.957 O.OOE-tOO 1.19E-Q1 2.38E-Ql 
Pu-240 2.1263E-Q3 21.479 42.957 O.OOE+OO 4.57E-Q2 9.13E-Q2 
Pu-241 8.0185E-Q2 21.479 42.957 O.OOE+OO 1.72E+OO 3.44E+OO 
Pu-242 2.3128E-Q7 21.479 42.957 O.OOE+OO 4.97E-OO 9.94E-Q6 
Ra-226 9.9774E-14 21.479 42.957 O.OOE+OO 2.14E-12 4.29E-12 
Ra-228 2.1729E-l0 21.479 42.957 O.OOE+OO 4.67E-Q9 9.33E-Q9 
Ru-lOO 2.9519E-Q3 21.479 42.957 O.OOE-tOO 6.34E-Q2 1.27E-Ql 
5e-79 1.3017E-Q5 21.479 42.957 O.OOE+OO 2:80E-Q4 5.59E-Q4 
$n-126 1.2167E-Q5 21.479 42.957 O.ooE+OO 2.61E-Q4 5.23E-Q4 
5,-90 2.3128E+OO 21.479 42.957 O.OOE+OO 4.97E+01 9.94E+01 
Tc-99 4.4241E-04 21.479 42.957 O.OOE+OO 9.50E-Q3 1.90E-02 
Tlt-229 1.9459E-l0 21.479 42.957 O.OOE+OO 4.18E-Q9 8.36E-Q9 
Tlt-230 2.5564E-ll 21.479 42.957 O.OOE+OO 5.49E-10 1.10E-Q9 
Tlt-232 2.5278E-l0 21.479 42.957 O.OOE+OO 5.43E-Q9 1.09E-oB 
T1-208 1.6947E-oB 21.479 42.957 O.OOE+OO 3.64E-07 7.28E-Q7 
U-232 4.6812E-oB 21.479 42.957 O.OOE+OO 1.01E-Q6 2.01E-Q6 Thermal Power 
U-233 1.22OOE-Q7 21.479 42.957 O.OOE-tOO 2.62E-Q6 5.24E-Q6 Nominal Heat Bounding
U-234 1.7323E-Q7 21.479 42.957 O.OOE+OO 3.72E-Q6 7.44E-Q6 Output HeatOulput 
U-235 -2.6194E-Q6 21.479 0.000 4.16E-Q4 3.60E-Q4 4.16E-Q4 /Watts\ /Watts\ 
U-236 1.2693E-Q5 21.479 42.957 O.OOE-tOO 2.73E-Q4 5.45E-Q4 8.41E-01 1.68E+OO 
U-238 -3.6331 E-oB 21.479 0.000 2.62E-Q4 2.61E-Q4 2.62E-Q4 Total Total 
Y-90 2.3128E+OO 21.479 42.957 O.OOE-tOO 4.97E+Ol 9.94E+Ol 
Other Radionuclides 5.27E+01 1.05E+02 
m. Tl!tlIIlIate seIedion s..-..... Bumll andCIle&s 
Template 5etection Summary 

FromSfD Used Basis for Parameter Differences: 
Reactor M-..o" LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding: SST (304) SST
 

BOL HM Constituen"':
 U-ZrHX U
 
BOL Enrichment %:
 19.81481481 10t02O 

Bumup Summary (MWdr Basis for bumup used in estimate:
 
FromSFD E.tlmated
 

Nomlnal:1 2.3681 21.479 Nominal bumup calcutatecl from the heavy metal mass destroyed.
 
Bounding:1 I 42.957 Bounding bumup assumed to be twice nominal bumup.
 

Checks 

Estimated Bumupl
BumuD MulllDlIer Given Bumup Estimated EOL HMlGlven EOl HM
 

Nominal: 0.65
 9.07 I 1.001 
Bounding: 1.30 ,

Reactor shutdown, core removal, storage, shipping or other date confurmng that Irradiation ceasad for fuel.
 

~otal bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdIMT).
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I Fuel Radionuclide Inventory Worksheet 

I. fuel and TeD!PIatelllfonll8tWn Estimated 
Fuel Name: TRIGA STD (HEIDELBERG) lFuel decay start date: 2010 Canister usage: 

SNFID#: 464 Estimates as of: 2010 18"xl0' 
Fuel Units & Doser: 65 - ELEMENT Template: TRIGA-AI (LW/U-Zrx, Alum., 10 to 20%, U) 0.59 
Heavy Metal Mass: BOl=I'.65k9 : EOl=11.40k9 'Template Bumup(MWd): 6.65 
ROD Storage Si1e: INEEL Template BOl Heavy Metal Mass (MT): 0.00018 

Template DecaV Time' 5 Vears 
:n.~tes m x" x. b V" V. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 8.0632E-l0 283.804 567.607 O.ooE+OO 2.29E-07 4.58E-07 Avg. MeV 
Am-241 2.2586E-03 283.804 567.607 O.ooE+OO 6.41E-Ol 1.28E+00 0.0150 9.604E+13 
Am-242m - 1.9925E-06 283.804 567.607 O.ooE+OO 5.65E-04 1.13E-03 0.0250 2.085E+13 
Am-243 2.3323E-07 283.804 567.607 O.ooE+OO 6.62E-OS 1.32E-04 0.0375 2.597E+13 
C-14 4.3308E-05 283.804 567.607 O.ooE+OO 1.23E-02 2.46E-02 0.0575 1.991E+13 
CI-36 4.3023E-08 283.804 567.607 O.ooE+OO 1.22E-OS 2.44E-OS 0.0850 1.394E+13 
Cm-243 2.7429E-07 283.804 567.607 O.ooE+OO 7.78E-05 1.56E-04 0.1250 2.085E+13 
Cm-244 3.1504E-06 283.804 567.607 O.ooE+OO 8.94E-04 1.79E-03 0.2250 1.164E+13 
Co-6O 3.1008E-02 283.804 567.607 O.ooE+OO 8.80E+OO 1.76E+Ol 0.3750 5.178E+12 
Cs-l34 1.0367E-Ol 283.804 567.607 O.ooE+OO 2.94E+Ol 5.88E+Ol 0.5750 6.565E+13 
Cs-l35 3.1549E-05 283.804 567.607 O.ooE+OO 8.95E-03 1.79E-02 0.8500 1.616E+13 
Cs-137 2.7564E+OO 283.804 567.607 O.ooE+OO 7.82E+02 1.56E+03 1.2500 1.675E+13 
Eu-l54 1.3490E+OO 283.804 567.607 O.ooE+OO 3.83E+02 7.66E+02 1.7500 4.794E+11 
EU-155 4.3880E-Ol 283.804 567.607 O.ooE+OO 1.25E+02 2.49E+02 2.2500 5.828E+l0 
Fe-55 8.6782E-03 283.804 567.607 O.ooE+OO 2.46E+OO 4.93E+OO 2.7500 4.733E+08 
H-3 1.0805E-02 283.804 567.607 O.ooE+OO 3.07E+OO 6.13E+OO 3.5000 5.534E+07 
1-129 7.3805E-07 283.804 567.607 O.ooE+OO 2.09E-04 4.19E-04 5.0000 3.310E+02 
Kr-SS 2.5218E-ol 283.804 567.607 O.ooE+OO 7.16E+Ol 1.43E+02 7.0000 3.747E+Ol 
Np-237 1.4483E-06 283.804 567.607 O.ooE+OO 4.10E-04 8.21E-04 11.0000 4.268E+00 
Pa-231 3.5970E-09 283.804 567.607 O.ooE+OO 1.02E-06 2.04E-06 
Pb-210 8.2511E-15 283.804 567.607 O.ooE+OO 2.34E-12 4.88E-12 
Pm-147 2.0767E+OO 283.804 567.607 O.ooE+OO 5.89E+02 1.18E+03 
Pu-238 1.3514E-03 283.804 567.607 O.ooE+OO 3.84E-Ol 7.67E-Ol 
Pu-239 5.6947E-03 283.804 567.607 O.ooE+OO 1.62E+OO 3.23E+OO 
Pu-240 2.2647E-03 283.804 567.607 O.ooE+OO 6.43E-Ol 1.29E+OO 
Pu-241 1.2574E-Ol 283.804 567.607 O.ooE+OO 3.57E+Ol 7.14E+Ol 
Pu-242 3.0602E-07 283.804 567.607 O.ooE+OO 8.88E-OS 1.74E-04 
Ra-226 5.7353E-14 283.804 567.607 O.ooE+OO 1.63E-l1 3.26E-l1 
Ra-228 1.8150E-l0 283.804 567.607 O.ooE+OO 5.15E-08 1.03E-07 
Ru-l06 9.3744E-02 283.804 567.607 O.ooE+OO 2.66E+Ol 5.32E+Ol 
Se-79 1.2938E-05 283.804 567.607 O.ooE+OO 3.67E-03 7.34E-03 
Sn-126 1.2239E-05 283.804 567.607 O.ooE+OO 3.47E-Q3 6.95E-03 
Sr-90 2.6000E+OO 283.804 567.607 O.OOE+OO 7.38E+02 1.48E+03 
Tc-99 4.4120E-04 283.804 567.607 O.ooE+OO 1.25E-Ol 2.50E-ol 
Th-229 1.4749E-l0 283.804 567.607 O.OOE+OO 4.19E·08 8.37E-oB 
Th-230 1.9549E-l1 283.804 567.607 O.ooE+OO 5.55E-09 1.11 E-oB 
Th-232 2.3744E-l0 283.804 567.607 O.ooE+OO 6.74E-oB 1.35E-07 
TI-208 1.9459E-oB 283.804 567.607 O.ooE+OO 5.52E-06 1.10E-05 
U-232 5.6015E-oB 283.804 567.607 O.ooE+OO 1.59E-OS 3.18E-OS Thennal Power 
U-233 1.3132E-07 283.804 567.607 O.OOE+OO 3.73E-OS 7.45E-OS Nominal Heat Bounding 
U-234 1.7323E-07 283.804 567.607 O.OOE+OO 4.92E-OS 9.83E-OS Oulput Heat Output 
U-235 -2.6159E-06 283.804 0.000 5.06E-03 4.31E·03 5.06E-03 !Watts} !Wattsi 
U-236 1.2717E-OS 283.804 567.607 O.ooE+OO 3.61E·03 7.22E-03 1.43E+Ol 2.SSE+Ol 
U-238 -3.8857E·08 283.804 0.000 3.13E·03 3.12E·03 3.13E·03 Total Total 
Y-90 2.6015E+OO 283.804 567.607 O.OOE+OO 7.38E+02 1.48E+03 
Other Radionuclides 1.08E+03 2.16E+03
m.l'....te $ekdioQ Sun1n!ary,!JUI"nll andChed<5 
Template Selection Summary 

FromSFD Ussd Basis for Parameter Differences: 
_Moderator: lW AND UZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding: ALUM (1100) ALUM 
BOL HM eon_Is: U·ZrtlX U 

BOL Enrichment ".: 20.08410778 101020 

Burnup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nominal: 283.804 235.766 Nominal bumup taken direclly from SFO (convened to MWd). 
Boundlng:1 I 567.607 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumup Mulllpiler Given Bumup Estimated EOl HMlGlven EOl HM 

Nominal: 0.66 0.83 I 1.001 
Boundlng:1 1.32 ,

Reactor shutdown, core removal, storage, shipping or other date conflrmmg thatlrradiallon ceased for fuel.
 

~otal bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd'MT).
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Fuel Radionuclide Inventory Worlksheet 

I. Fuel and Tempillte Inf_lion Estimated
 
Fuel Name: TRIGA sm (HEIDELBERG) 1 Fuel decay start date: 2006 Canister usage:
 

SNF ID iI: 1044 Estimates as of: 2010 18"X10'
 
Fuel Units & Oeser: 56 - ELEMENT Template: TRIGA-55 (LW/U-Zrx, SST, 101020%, U) 0.50 
Heavy Metal Mass: BOl=10.71k9 ; EOl=10.56k9 "Template Bumup(MWd): 6.65 
ROD Storage Silo: INEEL Template BOL Heavy Metal Mass (MT): 0.000195 

Template Decay Time' 5 years 
U. Estimates m x" Xb b y" Yb Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 8.5173E-10 208.814 417.628 O,ooE-tOO 1.78E-Q7 3.56E-07 Avg, MeV
 

Am-241 1.8331E-Q3 208,814 417,628 O.ooE-tOO 3.83E-Ol 7.66E-Ol 0.0150 6.750E+13
 
Am-242m 1.4129E-06 208,814 417.628 O.ooE-tOO 2.95E-Q4 5.90E-04 0.0250 1.485E+13
 
Am-243 1.4774E-Q7 208.814 417.628 O.ooE-tOO 3.09E-OS 6,17E-OS 0.0375 1.265E+13
 
C-14 1,2871E-04 208,814 417.628 O,ooE-tOO 2.69E-02 5,38E-02 0.0575 1.298E+13
 

CI-36 2,8120E-06 208.814 417,628 O,ooE+OO 5.87E-04 1.17E-03 0.0850 8.043E+12
 
Cm-243 1.7940E-Q7 208,814 417,628 O,ooE+OO 3.75E-05 7.49E-05 0.1250 5.840E+12
 
Cm-244 1.6962E-Q6 208,814 417.628 O.OOE+OO 3.54E-04 7.08E-04 0.2250 6.823E+12
 
Co-50 1.2839E+OO 208.814 417.628 O.ooE+OO 2.68E+02 5.36E+02 0.3750 3.462E+12
 
Cs-l34 9.0541E-02 208.814 417.628 O,ooE-tOO 1.89E+Ol 3,78E+Ol 0.5750 4.603E+13
 
Cs-l35 3,2195E-05 208.814 417,628 O.ooE-tOO 6,72E-03 1.34E-Q2 0.8500 1.975E+12
 
Cs-137 2.7564E+OO 208,814 417,628 O.ooE+OO 5.76E+02 1.15E+03 1.2500 4.012E+13
 
Eu-l54 1,5368E-02 208.814 417.628 O,ooE+OO 3,21E+OO 6,42E+OO 1.7500 2.675E+10
 
Eu-155 2,9293E-Q2 208,814 417.628 O,OOE+OO 6.12E+OO 1.22E+Ol 2.2500 4.311E+10
 
Fe-55 7.7158E-Ol 208,814 417.628 O.OOE-tOO 1.61E+02 3.22E+02 2.7500 3.421E+08
 
H-3 1.1111 E-02 208.814 417.628 O,ooE+OO 2,32E+OO 4,64E+OO 3.5000 3.982E+07
 
1-129 7.3684E-07 208.814 417.628~-O.ooE+oo 1.54E-04 3.08E-04 5.0000 2.255E+02
 
Kr-SS 2.5283E-Ql 208.814 417.62S---0-,OoE+oo 5,28E+Ol 1,06E+02 7.0000 2.554E+01
 
Np-237 12427E-Q6 208,814 417.628 O.ooE+OO 2.59E-04 5.19E-Q4 11.0000 2.910E+OO
 
Pa-231 3.8511E-09 208.814 417.628 O.ooE+OO 8.04E-Q7 1.61E-Q6 
Pb-210 7,3880E-15 208,814 417,628 O.OOE+OO 1.54E-12 3.09E-12 
Pm-147 2.1023E+OO 208.814 417.628 O.ooE+OO 4.39E+02 8.78E+02 
Pu-238 1.0383E-03 208.814 417,628 O,ooE+OO 2,17E-Ol 4.34E-Ql 
Pu-239 5.5293E-Q3 208.814 417.628 O.ooE+OO 1.15E-tOO 2.31E+OO 
Pu-240 2.1278E-Q3 208.814 417.628 O,ooE+OO 4,44E-Ol 8,89E-Ql 
Pu-241 1.0195E-Q1 208.814 417,628 o,ooE+OO 2.13E+Ol 4.26E+Ol 
Pu-242 2,3128E-07 208.814 417.628 O.ooE+OO 4.83E-Q5 9.66E-OS 
Ra-226 5,2782E-14 208.814 417_628 O_ooE+OO 1.10E-ll 2.20E-11 
Ra-228 1.9338E-l0 208.814 417.628 O.ooE+OO 4.04E-08 8.08E-oB 
Ru-l06 9.1684E-Q2 208.814 417.628 O.ooE+OO 1.91E+Ol 3.83E+Ol 
Se-79 1.3018E-05 208.814 417.628 O.ooE+OO 2.72E-Q3 5.44E-Q3 
5n-126 1.2167E-05 208.814 417.628 O.ooE+OO 2.54E-Q3 5.08E-Q3 
Sr-90 2.6045E+OO 208.814 417.628 O.ooE+OO 5.44E+02 1,09E+03 
Tc-99 4.4241E-04 208.814 417.628 O.ooE+OO 9.24E-Q2 I.SSE-Ol 
Th-229 1.3713E-l0 208.814 417,628 O.ooE+OO 2.66E-Q8 5.73E-oB 
Th-230 1.8090E-l1 208.814 417.628 O.ooE+OO 3.78E-09 7.55E-Q9 
Th-232 2.5278E-l0 208.814 417.628 O.ooE+OO 5.28E-oB 1.06E-Q7 
TI-208 1.6947E-oB 208.814 417.628 O.ooE+OO 3.54E-Q6 7.08E-Q6 
U-232 4.8737E-oB 208.814 417.628 O.ooE+OO 1.02E-05 2.04E-05 Thermal Power 
U-233 1.2203E-07 208.814 417,628 O.ooE+OO 2.55E-05 5.10E-D5 Nominal Heat Bounding 
U-234 1.5925E-Q7 208.814 417.628 O.ooE+OO 3.33E-05 6,65E-05 Output Heat OUtput
 
U-235 -2.6194E-Q6 208.814 0.000 4.57E-Q3 4.02E-Q3 4,57E-Q3 (Watts) (Wattsi
 
U-236 1.2693E-05 208.814 417.628 O.ooE+OO 2.65E-Q3 5.30E-Q3 1.22E+Ot 2.43E+01
 

U-238 -3.8331 E-oB 208.814 0,000 2.89E-Q3 2.88E-Q3 2.89E-Q3 Total Total
 
Y-90 2.6060E+OO 208.814 417.628 O,ooE+OO 5.44E+02 1.09E+03 
Other Radionuclides 7.53E+02 1.51E+03 
lU.T_te$eIedion SW\1Dt8J'Y,8ut'!tup ~.and ()~ 
Template selection Summary 

From SFD Used Basis for Parameter Differences: -_: lW AND U ZIRe HYDRIDE lW AND U ZIRe HYDRIDE 
Fuel Cladding: SST (304) SST 

BOL HM Constltuenm: U-ZrHX U 
BOL Enrichment 0/0: 19.72849245 10to20 

Bumup Summary (MWd)' Basis for bumuD used in estimate: 
FromSFD EsUmated 

Nomlnal:1 208.814 149.682 Nominal bumup taken dired:1y from SFD (converted to MWd). 
Boundlng:1 I 417.628 Bounding bumup assumed to be t\vice nominal bumup. 

Checks 

Estimated Bumupl 
Bumup MultiPlier Given Bumup Es~mated EOL HMlGlven EOL HM 

Nomlnal:1 0.57 0.72 I 0.991 
Bounding:1 1.14 ,

Reactor shutdown, COfe removal. storage. shiPPing or other date conflnmng that Irradiation ceased for fuel. 

2Total bumup for all fuel associated with this lNOrksheet must be divided by BOL heavy metal mass to ge1 specific bumup values (MWdIMT). 
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Fuel Radionuclide Inventory Worksheet 
J. F"el_m!.Teaq>/lIte ~tion Estimated
 

Fuel Name: TRIGA 8TD (IFE) (ENGLAND) 'Fuel decay start date: 2010 Canister usage:
 
SNF 10 #: 1043 Estimates as of: 2010 18"x10' 

Fuel Units & Oeser: 2 - ELEMENT Tamplate: TRIGA-SS (LW/U-ZI1<. SST. 10 to 20"10. U) 0.02 
Heavy Metal Mass: BOL=.38kg ; EOL=.37kg "ramplate Bumup(MWd): 6.65 
ROD Storags Site: INEEL Tampla•• BOL Heavy Metal Mass (MT): 0.000195 

Tamplate Decay Time' 5 yea... 
,no Estimates m x" x. b y" y. Gamma Sources 

Photon Total 
CilMWd From Nominal
 Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)'
 Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 8.5173E-10 10.634
 21.267 O.OOE+OO 9.06E-09 1.81E-08 Avg. MeV 
Am-241 1.8331E-03 10.634 21.267 O.OOE+OO 1.95E-02 3.90E-02 0.0150 3.437E+12 
Am-242m 1.4129E-06 10.634 21267 O.OOE+OO 1.50E-Q5 3.00E-05 0.0250 7.563E+11 
Am-243 1.4774E-07 10.634 21.267 O.OOE+OO 1.57E-06 3.14E-06 0.0375 6.441E+11 
C-14 1.2871E-04 10.634 21.267 O.OOE+OO 1.37E-03 2.74E-03 0.0575 6.611E+11 
CI-36 2.8120E-06 10.634 21.267 O.OOE+OO 2.99E-Q5 5.98E-Q5 0.0850 4.096E+11 
Cm-243 1.7940E-07 10.634 21.267 O.OOE+OO 1.91E-06 3.82E-Q6 0.1250 2.974E+11 
Cm-244 1.6962E-06 10.634 21.267 O.OOE+OO 1.80E-05 3.61E-OS 0.2250 3.474E+11 
Co-60 1.2839E+OO 10.634 21.267 O.OOE+OO 1.37E+01 2.73E+01 0.3750 1.763E+l1 
Cs-134 9.OS41E-Q2 10.634 21.267 O.OOE+OO 9.63E-01 1.93E+OO 0.5750 2.344E+12 
Cs-135 3.2195E-OS 10.634 21.267 O.OOE+OO 3.42E-04 6.85E-04 0.8500 1.006E+11 
Cs-137 2.7564E+OO 10.634 21.267 O.OOE+OO 2.93E+01 5.86E+01 1.2500 2.043E+12 
Eu-154 1.5368E-Q2 10.634 21.267 O.OOE+OO 1.63E-01 3.27E-01 1.7500 1.362E+09 
Eu-155 2.9293E-02 10.634 21.267 O.OOE+OO 3.11E-01 6.23E-Q1 2.2500 2.195E+09 
Fe-55 7.7158E-Q1 10.634 21.267 O.OOE+OO 8.20E+OO 1.64E+01 2.7500 1.742E+07 
H-3 1.1111E-02 10.634 21.267 O.OOE+OO 1.18E-01 2.36E-01 3.5000 2.028E+06 
1-129 7.3684E-Q7 10.634 21.267 O.OOE+OO 7.84E-Q6 1.57E-05 5.0000 1.138E+01 
Kr-SS 2.5263E-01 10.634 21.267 O.OOE+OO 2.69E+OO 5.37E+OO 7.0000 1.288E+00 
Np-237 1.2427E-06 10.634 21.267 O.OOE+OO 1.32E-OS 2.64E-OS 11.0000 1.468E-Ol 
Pa-231 3.SS11E-09 10.634 21.267 O.OOE+OO 4.10E-08 8.19E-08 
Pb-21 0 7.3680E-15 10.634 21.267 O.OOE+OO 7.86E-14 1.57E-13 
Pm-147 2.1023E+OO 10.634 21.267 O.OOE+OO 2.24E+01 4.47E+01 
Pu-238 1.0383E-Q3 10.634 21.267 O.OOE+OO 1.10E-02 2.21E-02 
Pu-239 5.5293E-Q3 10.634 21.267 O.OOE+OO 5.88E-Q2 1.18E-01 
PU-240 2.1278E-03 10.634 21.267 O.OOE+OO 2.26E-Q2 4.53E-Q2 
Pu-241 1.0195E-01 10.634 21.267 O.OOE+OO 1.08E+OO 2.17E+OO 
Pu-242 2.3128E-07 10.634 21.267 O.OOE+OO 2.46E-06 4.92E-06 
Ra-226 5.2782E-14 10.634 21.267 O.OOE+OO 5.61E-13 1.12E-12 
Ra-228 l.9338E-lO 10.634 21.267 O.OOE+OO 2.06E-09 4.11E-Q9 
Ru-106 9.1684E-02 10.634 21.267 O.OOE+OO 9.75E-01 1.95E+OO 
Se-79 1.3018E-OS 10.634 21.267 O.OOE+OO 1.38E-Q4 2.77E-04 
Sn-126 1.2167E-Q5 10.634 21.267 O.OOE+OO 1.29E-Q4 2.59E-Q4 
Sr-90 2.6045E+OO 10.634 21267 O.OOE+OO 2.77E+01 5.54E+01 
Tc-99 4.4241E-04 10.634 21.267 O.OOE+OO 4.70E-03 9.41E-03 
Th-229 1.3713E-10 10.634 21.267 O.OOE+OO 1.46E-09 2.92E-Q9 
Th-230 1.8090E-11 10.634 21.267 O.OOE+OO 1.92E-10 3.85E-10 
Th-232 2.5278E-10 10.634 21.267 O.OOE+OO 2.69E-Q9 5.38E-Q9 
TI-208 1.6947E-08 10.634 21.267 O.OOE+OO 1.80E-07 3.80E-Q7 
U-232 4.8737E-oB 10.634 21267 O.OOE+OO 5.18E-07 1.04E-06 Thermal Power 
U-233 1.2203E-Q7 10.634 21.267 O.OOE+OO 1.30E-Q6 2.80E-Q6 Nominal Heat Bounding 
U-234 1.5925E-Q7 10.634 21.267 O.OOE+OO 1.69E-06 3.39E-Q6 Output Heat Output 
U-235 -2.6194E-Q6 10.634 0.000 1.62E-Q4 1.34E-04 1.62E-Q4 /Wattsl /Wattsl 
U-236 1.2693E-Q5 10.634 21.267 O.OOE+OO 1.35E-Q4 2.70E-04 s_19E-G1 1.24E+OO 
U-238 -3.6331 E-oB 10.634 0.000 1.01E-Q4 1.01E-Q4 1.01 E-Q4 Total Total 
V-90 2.8080E+OO 10.634 21.267 O.OOE+OO 2.77E+01 5.54E+01 
Other Radionuclides 3.83E+01 7.67E+01 
:W. Temnlate$ehdioU Smlu\QrV. __o _Cbecb 
Template Selection Summary 

FromSFD Used
 Basis for Parameter Differences: 
Reactor Moderator. LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE
 

Fuel Cladding: SST (304) SST
 
BOL HM Constituents: U-ZrHX U
 

BOl Enrichment If.: 19.94680851 10t02O
 

BumupSumma~(MWdr Basis for bumup used in estimate: 
From SFD Estimated 

Nomlnal:1 10.6341 8.973 Nominal bumup taken directty from SFD (converted to MWd). 
Bounding:1 I 21.267 Bounding bumup assumed to be twice nominal bumup, 

Checks 

Estimated Bumupl 
BumuD Multi"'ler Given Bumup Estimated EOL HMlGiven EOL HM 

Nomlnal:1 0.83 0.84 I 1.001 
Bounding: 1.66 ,

R~ctor shutdown. core removal, storage, shIpping or other date conflnmng that Irradiation ceased for fuel.
 

2Total bumup for aU fuel associated Ytlith this worksheet must be diVided by BOl heavy metal mass to get specific bumup values (MWd'Mn.
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Fuel Radionuclide Inventory Worksheet 
1. Fuel and Templale Information Estimated 

Fuel Nama: TRIGA STD (IFE) (ITALV) 1Fuel deeay start date: 1999 Canister usage: 
SNF ID (I: 929 Estimates as of: 2010 18"x10' 

Fuel Units & Oeser: 2· ELEMENT Template: TRIGA-SS (LW/U-Zrx. SST. 10 to 20%. U) 0.02 
Heavy Metal MaS., BOl=.38kg ; EOL=.37kg 'Template Bumup(MWd): 6.65 
ROD Storage Silo: INEEL Tamplate BOl Heavy Metal Mass (MT): 0.000195 

Template Decay Time' 10 yaars 

n. Estimates m x. x. b y. y. Gamma Sources 
Photon Total 

CilMWd From Nominal
 Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuelide Template Fuel Burnup (MWd)'
 Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 1.3731E-Q9 13.065
 26.129 O.OOE+OO 1.79E-Q8 3.59E-08 Avg. MeV 
Am-241 2.3865E-Q3 13.065 26.129 O.OOE+OO 3.12E-02 6.24E-02 0.0150 3.376E+12 
Am-242m 1.3812E-Q6 13.065 26.129 O.OOE+OO 1.80E-OS 3.61E-05 0.0250 7.151E+l1 
Am-243 1.4767E-Q7 13.065 26.129 O.OOE+OO 1.93E-06 3.86E-06 0.0375 6.108E+11 
C-14 1.2863E-Q4 13.065 26.129 O.OOE+OO l.68E-03 3.36E-03 0.0575 6.510E+11 
CI-36 2.8120E-Q6 13.065 26.129 O.OOE+OO 3.67E-05 7.35E-05 0.0850 3.950E+11 
Cm-243 1.5895E-Q7 13.065 26.129 O.OOE+OO 2.08E-Q6 4.15E-Q6 0.1250 2.596E+11 
Cm-244 1.4008E-Q6 13.065 26.129 O.OOE+OO 1.83E-05 3.68E-OS 0.2250 3.369E+l1 
Co-6O 6.6541E-Ol 13.065 26.129 O.OOE+OO 8.69E+OO 1.74E-K>1 0.3750 1.547E+l1 
Cs-l34 1.6887E-02 13.065 26.129 O.OOE+OO 2.21E-Ol 4.41E-Ql 0.5750 2.424E+12 
Cs-135 3.2195E-05 13.065 26.129 O.OOE+OO 4.21E-04 8.41E-Q4 0.8500 4.327E+10 
Cs-137 2.4556E+OO 13.065 26.129 O.OOE+OO 3.21 E-K>1 6.42E-K>1 1.2500 1.301E+12 
Eu-l54 1.0268E-Q2 13.065 26.129 O.OOE+OO 1.34E-Ql 2.68E-Q1 1.7500 7.832E+08 
Eu-155 1.4570E-Q2 13.065 26.129 O.OOE+OO l.90E-Ol 3.81E-Ql 2.2500 4.090E+07 
Fe-55 2.0361E-Ql 13.065 26.129 O.OOE+OO 2.68E+OO 5.32E+OO 2.7500 6.nOE+05 
H-3 8.3940E-Q3 13.065 26.129 O.OOE+OO 1.10E-Ol 2.19E-Ql 3.5000 8.025E+04 
1-129 7.3684E-Q7 13.065 26.129 O.OOE+OO 9.63E-06 1.93E-05 5.0000 1.387E+Ol 
Kr-SS 1.8286E-Ql 13.065 26.129 O.OOE+OO 2.39E+OO 4.78E+OO 7.0000 1.569E+OO 
Np-237 1.2462E-Q6 13.065 26.129 O.OOE+OO 1.63E-Q5 3.26E-Q5 11.0000 1.786E-Ol 
Pa-231 4.9143E-09 13.065 26.129 O.OOE+OO 6.42E-oB 1.28E-Q7 
Pb-21 0 1.7173E-14 13.065 26.129 O.OOE+OO 2.24E-13 4.49E-13 
Pm-147 5.6165E-Ol 13.065 26.129 O.OOE+OO 7.34E+OO 1.47E-K>1 
Pu-238 9.9820E-Q4 13.065 26.129 O.OOE+OO 1.30E-02 2.61E-02 
Pu-239 5.5293E-Q3 13.065 26.129 O.OOE+OO 7.22E-02 1.44E-Ol 
Pu-240 2.1263E-Q3 13.065 26.129 O.OOE+OO 2.78E-Q2 5.56E-02 
Pu-241 8.0165E-02 13.065 26.129 O.OOE+OO l.OSE+OO 2.09E+OO 
Pu-242 2.3128E-Q7 13.065 26.129 O.OOE+OO 3.02E-06 6.04E-Q6 
Ra-226 9.9774E-14 13.065 26.129 O.OOE+OO 1.30E-12 2.61E-12 
Ra-228 2.1729E-10 13.065 26.129 O.OOE+OO 2.84E-Q9 5.68E-Q9 
Ru-l06 2.9519E-Q3 13.065 26.129 O.OOE+OO 3.86E-Q2 7.71E-Q2 
5e-79 1.3017E-Q5 13.065 26.129 O.OOE+OO 1.70E-Q4 3.40E-04 
5n-126 1.2167E-Q6 13.065 26.129 O.OOE+OO 1.59E-04 3.18E-Q4 
Sr-90 2.3128E+OO 13.065 26.129 O.OOE+OO 3.02E-K>1 6.04E-K>1 
Te-99 4.4241E-Q4 13.065 26.129 O.OOE+OO 5.78E-03 1.16E-Q2 
Th-229 1.9459E-10 13.065 26.129 O.OOE+OO 2.54E-Q9 5.08E-Q9 
Th-230 2.5564E-ll 13.065 26.129 O.OOE+OO 3.34E-l0 6.68E-10 
Th-232 2.5278E-l0 13.065 26.129 O.OOE+OO 3.30E-Q9 6.80E-Q9 
T1-208 1.6947E-oB 13.065 26.129 O.OOE+OO 2.21E-Q7 4.43E-Q7 
U-232 4.6812E-oB 13.065 26.129 O.OOE+OO 6.12E-Q7 1.22E-Q6 Thermal Power 
U-233 1.2206E-Q7 13.065 26.129 O.OOE+OO 1.59E-06 3.19E-06 Nominal Heat Bounding 
U-234 1.7323E-07 13.065 26.129 O.OOE+OO 2.26E-Q6 4.53E-Q6 Output Heat Output 
U-235 -2.6194E-Q6 13.065 0.000 1.66E-Q4 1.32E-04 1.66E-Q4 /Watts) /Watts) 

U-236 1.2693E-Q5 13.065 26.129 O.OOE+OO 1.66E-Q4 3.32E-Q4 5.12E-Ol 1.02E+OO 
U-238 -3.6331 E-oB 13.065 0.000 l.03E-Q4 1.02E-Q4 1.03E-Q4 Total Total 
V-90 2.3128E+OO 13.065 26.129 O.OOE+OO 3.02E-K>1 6.04E-K>1 
Other Radionuelldes 3.20E-K>1 6.41E-K>1 

'm. Template ~S_ry, Burim .lId Cllecl<I> 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences:
 
Reactor Moderator. LW AND U ZIAC HYDRIDE LW AND UZIRC HYDRIDE This Template was used for the following reasons:
 

Fuel Cladding: SST (304) SST This fuel matches 0.'1 all parameters except enrichment (very dose to 20%) 
BOl HM ConstItuents: U-ZrHX U
 

BOl enrichment 0/..:
 20.10443864 101020 

Burnup Summary (MWd)' Basis for bumup used in estimate: 
F,omSFD Estimated 

Nomln": 13.065 10.501 Nominal bumnp tal<9n <Imd1y from SFO (oonverted to MWd). 
Bounding:1 I 26.129 Boundilg bumup assum3d to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumup Multlplief' Given Bumup Estimated EOl HMlGiven EOl HM 

Nominal: 1.00 0.80 I 0.991 
Bounding:1 2.00 ,

Reactor shutdown, core removal, storage, shiPPing or other date conflnnlng that ITracfiation ceased for fuel. 

2Total bumup for all fuel associated with this worksheet must be divided by SOL heavy metal mass to get specific bumup values (MW dIMT). 
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I Fuel Radionuclide Inventory Worksheet 

I. FueI.nd TeaJplalelnformalion Estimated 
Fuel Name: TRIGA STD (IFE) (OSU) 1Fuel decay start date: 2025 Canister usage: 

SNF ID #: 1040 Estimates as of: 2010 18"x10' 
Fuel Units & Oeser: 2 . ELEMENT Template: TRIGA-SS (LW/U-Zrx, SST. 101020%. U) 
Heavy Metal Mass: BOl.=.391<9 ; EOl.=.38k9 'Template Bumup(MWd): 6.65 
ROD Sto,_ Site: INEEL Template BOL Heavy Metel Mass (MT): 0.000195 

Template Decay Time' 5 years 
n. Estimates m x" Xb b Y" Yb Gamma Sources 

Pholon Total 
CilMWd From Nominal Bounding Fuel Inilial Activity Nominal Fuel Bounding Fuel Energy Pholons/sec 

Radionuelide Template Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Invenlories(Ci) Invenlories(Ci) Group (bounding) 
Ac·227 8.5173E·l0 9.546 19.092 O.ooE+OO 8.13E-09 1.63E-08 Avg. MaV 
Am·241 1.8331E-03 9.546 19.092 O.ooE+OO 1.75E-02 3.50E-02 0.0150 3.086E+12 
Am-242m 1.4129E-06 9.546 19.092 O.ooE+OO 1.35E-05 2.70E-05 0.0250 6.790E+11 
Am-243 1.4774E-07 9.546 19.092 O.ooE+OO 1.41E-06 2.82E-06 0.0375 5.782E+11 
C-14 1.2871E-D4 9.546 19.092 O.ooE+OO 1.23E-03 2.46E-03 0.0575 5.935E+11 
CI-36 2.8120E-Q6 9.546 19.092 O.ooE+OO 2.68E-05 5.37E-05 0.0850 3.677E+l1 
Cm-243 1.7940E-07 9.546 19.092 O.ooE+OO 1.71 E-Q6 3.43E-06 0.1250 2.670E+11 
Cm-244 1.6962E-06 9.546 19.092 O.ooE+OO 1.62E-Q5 3.24E-Q5 0.2250 3.119E+11 
Co-GO 1.2839E+OO 9.546 19.092 O.ooE+OO 1.23E+Ol 2.45E+Ol 0.3750 1.583E+11 
Cs-l34 9.0541E-02 9.546 19.092 O.ooE+OO 8.64E-Ol 1.73E+OO 0.5750 2.104E+12 
Cs-135 3.2195E-05 9.546 19.092 O.ooE+OO 3.07E-04 6.15E-04 0.8500 9.031E+10 
Cs-137 2.7564E+OO 9.546 19.092 O.ooE+OO 2.83E+Ol 5.26E+Ol 1.2500 1.834E+12 
Eu-l54 1.5368E-02 9.546 19.092 O.ooE+OO 1.47E-Ol 2.93E-Ol 1.7500 1.223E+09 
Eu-155 2.9293E-02 9.546 19.092 O.ooE+OO 2.80E-Ol 5.59E-Ol 2.2500 1.971E+09 
Fe-55 7.7158E-Ol 9.546 19.092 O.ooE+OO 7.37E+OO 1.47E+Ol 2.7500 1.564E+07 
H-3 1.1111E-02 9.546 19.092 O.ooE+OO 1.06E-01 2.12E-Ol 3.5000 1.820E+06 
1-129 7.3664E-07 9.546 19.092 O.ooE+OO 7.03E-Q6 1.41E-05 5.0000 1.025E+01 
Kr-85 2.5283E-Ol 9.546 19.092 O.ooE+OO 2.41E+OO 4.82E+OO 7.0000 1.160E+OO 
Np-237 1.2427E-Q6 9.546 19.092 O.ooE+OO 1.19E-05 2.37E-05 11.0000 1.322E-01 
Pa-231 3.8511E-09 9.546 19.092 O.ooE+OO 3.68E-08 7.35E-oB 
Pb-21 0 7.3860E-15 9.546 19.092 O.ooE+OO 7.05E-14 1.41E-13 
Pm-147 2.1023E+OO 9.546 19.092 O.ooE+OO 2.01E+Ol 4.01E+Ol 
Pu-236 1.0383E-03 9.546 19.092 O.ooE+OO 9.91E-03 1.98E-Q2 
Pu-239 5.5293E-03 9.546 19.092 O.ooE+OO 5.28E-02 1.06E-Ol 
Pu-240 2.1278E-03 9.546 19.092 O.ooE+OO 2.03E-02 4.06E-02 
Pu-241 1.0195E-Ol 9.546 19.092 O.ooE+OO 9.73E-Ol 1.95E+OO 
Pu-242 2.3128E-Q7 9.546 19.092 O.ooE+OO 2.21E-06 4.42E-Q6 
Ra-226 5.2782E-14 9.546 19.092 O.ooE+OO 5.04E-13 1.01E-12 
Ra-228 1.9338E-l0 9.546 19.092 O.ooE+OO 1.85E-09 3.69E-09 
Ru-l06 9.1684E-Q2 9.546 19.092 O.ooE+OO 8.75E-Q1 1.75E+OO 
Se-79 1.3018E-Q5 9.546 19.092 O.ooE+OO 1.24E-D4 2.49E-D4 
5n-126 1.2167E-Q5 9.546 19.092 O.ooE+OO 1.16E-D4 2.32E-04 
5r-90 2.6045E+OO 9.546 19.092 O.ooE+OO 2.49E+Ol 4.97E+Ol 
Tc-99 4.4241E-04 9.546 19.092 O.ooE+OO 4.22E-03 8.45E-Q3 
Th-229 1.3713E-l0 9.546 19.092 O.ooE+OO 1.31E-09 2.62E-Q9 
Th-230 1.8090E-ll 9.546 19.092 O.ooE+OO 1.73E-l0 3.45E-l0 
Th-232 2.5278E-l0 9.546 19.092 O.ooE+OO 2.41E-09 4.83E-09 
T1-208 1.6947E-oB 9.546 19.092 O.ooE+OO 1.62E-Q7 3.24E-07 
U-232 4.8737E-oB 9.546 19.092 O.ooE+OO 4.65E-Q7 9.30E-07 Thermal Power 
U-233 1.2203E-Q7 9.546 19.092 O.ooE+OO 1.16E-Q6 2.33E-06 Nominal Heat Bounding 
U-234 1.5925E-Q7 9.546 19.092 O.ooE+OO 1.52E-Q6 3.04E-06 OUlpul HeaIOUlpul 
U-235 -2.6194E-Q6 9.546 0.000 1.68E-D4 1.43E-D4 l.68E-D4 lWatts) lWattsi 
U-236 1.2693E-Q5 9.546 19.092 O.ooE+OO 1.21E-D4 2.42E-D4 5.56E-Cl1 1.11E+OO 
U-238 -3.8331 E-oB 9.546 0.000 1.05E-D4 1.05E-D4 1.05E-D4 Total Total 
Y-90 2.6060E+OO 9.546 19.092 O.ooE+OO 2.49E+Ol 4.98E+Ol 
Other Radionuclides 3.44E+Ol 6.88E+Ol 
m. TeaJplate~ SU-ry,Burl!upSU-ry.and C~ 
Temolale selection Summary 

FromSFD llMd Basis for Parameter Differences: 
Reactor Moderator: LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding: SST (304) SST 
BOL HM Constituents: U-ZrHX U 

BOl Enrichment OJ.: 19.9 101020 

Burnup Summary (MWd)' Basis for bumup used in estimate: 
FromSFD Estimated 

Nominal:1 3.801 9.546 Nominal bumup calculated from the heavy metal mass destroyed. 
Bounding: I I 19.092 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
BumUD MultiDlier Given Bumup Estimated EOL HMlGlven EOL HM 

Nominal: 0.72 2.51 I 1.001 
Bounding: 1.44 , 

Reactor shutdovvn, core removal, storage, shipping or other date confirming that IrradiatIOn ceased for fuel. 

2Total bumup for aU fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdlMT). 
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I Fuel Radionuclide Inventory Worksheet 
I. Fuel. and Template Infonnation Estimated 

Fuel Name: TAIGA STD (IFE) (U OF AZ) 'Fuel docay start date: 2035 Canister usage: 
SNF ID il: 973 Estimates as 0': 2010 18"xl0' 

Fu.1 Units & Descr: 2 . ELEMENT Template: TAIGA-SS (LW/U-Zrx. SST. 10 to 20%. U) 0.02 
_vy Metal Maso: BCll.=.39k9 ; EOl.=.38k9 -r...nplate Bumup(MWd): 6.65 
ROD Storage Site: INEEL Template BOl Heavy Metal Mass (MT): 0.000195 

- emplate Decay Time' 5 years 

n. Estimates m x. x. b y. y. Gamma Sources
Photon Total 

CilMWd From Nominal SOUnding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radianuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) lnventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 8.5173E-l0 11.455 22.911 O.OOE+OO 9.76E-09 1.95E-08 AV9. MeV 
Am-241 1.8331E-Q3 11.455 22.911 --- O.OOE+OO 2.10E-02 4.20E-Q2 0.0150 3.703E+12 
Am-242m 1.4129E-06 11.455 22.911 O.OOE+OO 1.62E-05 3.24E-Q5 0.0250 8.148E+11 
Am-243 1.4774E-Q7 11.455 22.911 O.OOE+OO 1.69E-06 3.38E-Q6 0.0375 6.939E+11 
C-14 1.2871E-04 11.455 22.911 O.ooE+OO 1.47E-03 2.95E-03 0.0575 7.122E+11 
CI-38 2.8120E-Q6 11.455 22.911 O.ooE+OO 3.22E-Q5 6.44E-05 0.0850 4.412E+11 
Cm-243 1.7940E-Q7 11.455 22.911 ci.OOE+OO 2.06E-Q6 4.11E-06 0.1250 3.204E+ll 
Cm-244 1.6962E-06 11.455 22.911 O.ooE+OO 1.94E-05 3.89E-05 0.2250 3.743E+ll 
Co-6O 1.2839E+OO 11.455 22.911 O.OOE+OO 1.47E+Ol 2.94E+Ol 0.3750 1.899E+ll 
Cs-l34 9.0541E-Q2 11.455 22.911 O.ooE+OO 1.04E+OO 2.07E+OO 0.5750 2.525E+12 
Cs-l35 3.2195E-Q5 11.455 22.911 O.ooE+OO 3.69E-04 7.38E-Q4 0.8500 1.084E+11 
Cs-137 2.7564E+OO 11.455 22.911 O.ooE+OO 3.16E+Ol 6.32E+Ol 1.2500 2.201E+12 
Eu-l54 1.5368E-Q2 11.455 22.911 O.ooE+OO 1.76E-Ol 3.52E-Ql 1.7500 1.467E+09 
EU-155 2.9293E-02 11.455 22.911 O.ooE+OO 3.36E-Ql 6.71E-Ql 2.2500 2.365E+09 
Fe-55 7.7158E-Ql 11.455 22.911 O.OOE+OO 8.84E+OO 1.77E+Ol 2.7500 1.877E+07 
H-3 1.IIIIE-02 11.455 22.911 O.ooE+OO 1.27E-Ql 2.55E-Ol 3.5000 2. 185E+06 
1-129 7.3684E-Q7 11.455 22.911 O.ooE+OO 8.44E-Q6 1.69E-05 5.0000 1.225E+Ol 
Kr-85 2.5263E-Ol 11.455 22.911 O.ooE+OO 2.89E+OO 5.79E+OO 7.0000 1.387E+OO 
Np-237 1.2427E-Q6 11.455 22.911 O.ooE+OO 1.42E-05 2.85E-05 11.0000 1.580E-Q1 
Pa-231 3.8511E-09 11.455 22.911 O.ooE+OO 4.41E-Q6 8.82E-08 
Pb-210 7.3880E-15 11.455 22.911 O.OOE+OO 8.46E-14 1.69E-13 
Pm-147 2.1023E+OO 11.455 22.911 O.ooE+OO 2.41E+Ol 4.82E+Ol 
Pu-238 1.0383E-03 11.455 22.911 O.OOE+OO 1.19E-02 2.38E-Q2 
Pu-239 5.5293E-Q3 11.455 22.911 O.ooE+OO 6.33E-Q2 1.27E-Ql 
Pu-240 2.1278E-Q3 11.455 22.911 O.ooE+OO 2.44E-Q2 4.87E-Q2 
Pu-241 1.0195E-Ql 11.455 22.911 O.ooE+OO 1.17E+OO 2.34E+OO 
Pu-242 2.3128E-Q7 11.455 22.911 O.ooE+OO 2.65E-Q6 5.30E-Q6 
Ra-226 52782E-14 11.455 22.911 O.ooE+OO 6.05E-13 1.21E-12 
Ra-228 1.9338E-lO 11.455 22.911 O.ooE+OO 2.22E-Q9 4.43E-Q9 
RU-loo 9.1684E-Q2 11.455 22.911 O.OOE+OO 1.05E+OO 2.10E+OO 
Se-79 1.3018E-Q5 11.455 22.911 O.ooE+OO 1.49E-Q4 2.98E-Q4 
Sn-126 1.2167E-Q5 11.455 22.911 O.ooE+OO 1.39E-Q4 2.79E-Q4 
Sr-90 2.6045E+OO 11.455 22.911 O.ooE+OO 2.98E+Ol 5.97E+Ol 
Te-99 4.4241E-Q4 11.455 22.911 O.ooE+OO 5.07E-Q3 1.0IE-02 
Th-229 1.3713E-l0 11.455 22.911 O.ooE+OO 1.57E-Q9 3.14E-Q9 
Th-230 1.8090E-ll 11.455 22.911 O.ooE+OO 2.07E-l0 4.14E-l0 
Th-232 2.5278E-l0 11.455 22.911 O.OOE+OO 2.90E-Q9 5.79E-Q9 
T1-208 1.6947E-Q8 11.455 22.911 O.ooE+OO 1.94E-Q7 3.88E-Q7 
U-232 4.8737E-08 11.455 22.911 O.ooE+OO 5.58E-Q7 1.12E-Q6 Thermal Power 
U-233 1.2203E-Q7 11.455 22.911 O.ooE+OO 1.40E-06 2.80E-06 Nominal Heat Bounding 
U-234 1.5925E-Q7 11.455 22.911 O.ooE+OO 1.82E-Q6 3.65E-Q6 Output Heat Output 
U-235 -2.6194E-Q6 11.455 0.000 1.69E-04 1.39E-Q4 1.69E-Q4 /Watts) /Watts) 
U-236 1.2693E-Q5 11.455 22.911 O.ooE+OO 1.45E-Q4 2.91E-Q4 6.67E.ol 1.33E+OO 
U-238 -3.8331 E-Q8 11.455 0.000 1.05E-Q4 1.04E-04 1.05E-Q4 Total Total 
Y-90 2.6060E+OO 11.455 22.911 O.ooE+OO 2.99E+Ol 5.97E+Ol 
Other Radianuelides 4.13E+Ol 8.26E+Ol 

m. TempiateSeJeetion$ummaJ'Y.BUJ:·"'''''~,-,~ 
Template Selection Summary 

From SFD Used Basis for Parameter Differences: 
Reactor Moderator: LW AND U ZIRC HYDRIDE LW AND UZIRC HYDRIDE 

Fuel Cladding: SST (304) SST 
BOl 11M Constituents: U-ZrHX U 

BOl Enrichment %: 20 10to20 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal:1 1.9001 11.455 Nominal bumup calOJlaied from the heavy metal mass destroyed. 
Bounding: 22.911 Bounding bumup assumed 10 be twice nominal bumup. 

Checks 

EstlmatedBumupl 
Bumup Muttlplier Given Bumup Estirnatecl EOl HMlGlven EOl 11M 

Nominal: 0.86 6.03 I 1.001 
Bounding:1 l.n ,

Reactor shutdown. core removal, storage, shipping or other date confirming that Irradiation ceased for fuel. 

2rolal bumup for all fuel associated with this wol1<sheet must be divided by SOL heavy metal mass to get specific bumup values (MWd'MT). 
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I Fuel Radionuclide Inventory Worksheet 

:I. Fuel.nd T~"'le blfOmJatic>n Estimated 
Fuel Name: TRIGA STO (IFE) (U OF AZ) , Fuel decay start date: 1998 Canister usage: 

SNFID#: 972 Estimates as of: 2010 18"xl0' 
Fuel Units & Oeser: 1 - ELEMENT Template: TRIGA-55 (LW/U-Zrx, SST. 10 to 20%, U) 0.01 
_vy Metal Mass: BOl=.20kg ; EOl=.19kg "Tempi.... Bumup(MWd): 6.65 
ROO Slorage Site: INEEL Templale BOl _vy Metal Mass (MT): 0.000195 

Template Decay Time' 10 years 
JL Estimates m x" Xb b y" Yb Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding)
Ae-227 1,3731E-09 6.682 13.365 O.OOE-tOO 9.18E-09 1,84E-D8 Avg. MeV
Am-241 2.3865E-03 6.682 13.365 O.OOE-tOO 1.59E-02 3.19E-D2 0.0150 1.727E+12
Am-242m 1,3812E-OO 6.682 13.365 O.OOE-tOO 9.23E-OO 1,85E-05 0.0250 3.658E+11 
Am-243 1,4767E-07 6.682 13.365 O.OOE-tOO 9.87E-07 1,97E-OO 0.0375 3.124E+l1
C-14 1,2863E-04 6.682 13.365 O.OOE-tOO 8.60E-04 1,72E-03 0.0575 3.330E+11
CI-36 2.8120E-Q6 6.682 13.365 O.OOE-tOO 1.88E-OS 3.76E-05 0.0850 2.020E+11 
Cm-243 1.5895E-07 6.882 13.365 O.OOE-tOO I.OOE-OO 2.12E-OO 0.1250 1.328E+l1
Cm-244 1.4008E-OO 6.682 13.365 O.OOE-tOO 9.36E-OO 1.87E-05 0.2250 1.723E+l1
Co-60 6.6541E-Ol 6.682 13.365 O.OOE-tOO 4.45E-tOO 8.89E-tOO 0.3750 7.914E+10
Cs-l34 1.6887E-02 6.682 13.365 O.OOE-tOO 1.13E-Ol 2.26E-Ol 0.5750 1.240E+12
Cs-135 3.2195E-05 6.682 13.365 O.OOE-tOO 2.15E-04 4.30E-Q4 0.8500 2.213E+10
Cs-137 2.4556E-tOO 6.682 13.365 O.OOE-tOO 1.84E+Ol 3.28E+Ol
 1.2500 6.655E+l1
Eu-l54 1.0268E-02 6.682 13.365 O.OOE-tOO 6.86E-02 1.37E-Ol
 1.7500 4.006E+08 
Eu-155 1,4570E-02 6.682 13.365 O.OOE-tOO 9.74E-02 1,95E-Ol
 2.2500 2.092E+07
Fe-55 2.0361E-Ol 6.682 13.365 O.OOE-tOO 1.36E-tOO 2.72E+OO
 2.7500 3.463E+OS 
H-3 8.3940E-D3 6.682 13.365 O.OOE-tOO 5.61E-02 1.12E-Ol
 3.5000 4.105E+04
1-129 7.3684E-D7 6.682 13.365 O.OOE-tOO 4.92E-OO 9.85E-OO
 5.0000 7.094E+00
Kr-85 1,8286E-Dl 6.682 13.365 O.OOE-tOO 1.22E-tOO 2.44E+OO
 7.0000 8.024E-Ol
Np-237 1.2462E-OO 6.682 13.365 O.OOE-tOO 8.33E-OO 1.67E-OS
 11.0000 9. 137E-02
Pa-231 4.9143E-D9 6.682 13.365 O.OOE-tOO 3.28E-OB 6.57E-OB
 
Pb-21 0 1.7173E-14 6.682 13.365 O.OOE-tOO 1.15E-13 2.30E-13
 
Pm-147 5.6165E-Ol 6.682 13.365 O.OOE-tOO 3.75E-tOO 7.51E+OO
 
Pu-238 9.9820E-04 6.682 13.365 O.OOE-tOO 6.67E-Q3 1.33E-D2 
Pu-239 5.5293E-Q3 6.682 13.365 O.OOE-tOO 3.69E-02 7.39E-D2 
Pu-240 2.1263E-03 6.682 13.365 O.OOE-tOO 1.42E-02 2.84E-02 
Pu-241 8.0165E-D2 6.682 13.365 O.OOE-tOO 5.36E-Ol 1,07E+OO 
Pu-242 2.3128E-07 6.682 13.365 O.OOE-tOO 1,55E-OO 3.09E-OO 
Ra-226 9.9774E-14 6.682 13.365 O.OOE-tOO 6.67E-13 1,33E-12 
Ra-228 2.1729E-l0 6.682 13.365 O.OOE-tOO 1.45E-D9 2.90E-09
 
Ru-lOO 2.9519E-D3 6.682 13.365 O.OOE-tOO 1.97E-02 3.95E-02
 
8e-79 1,3017E-05 6.682 13.365 O.OOE-tOO 8.70E-OS 1.74E-Q4
 
80-126 1.2167E-D5 6.682 13.365 O.OOE-tOO 8.13E-OS 1,63E-Q4
 

8r-90 2.3128E+OO 6.682 13.365 O.OOE+OO 1,55E+Ol 3.09E+Ol
 
Te-99 4.4241E-04 6.682 13.365 O.OOE+OO 2.96E-D3 5.91E-Q3
 
Th-229 1.9459E-l0 6.682 13.365 O.OOE-tOO 1.30E-D9 2.60E-D9
 
Th-230 2.5564E-ll 6.682 13.365 O.OOE-tOO 1.71E-l0 3.42E-l0
 
Th-232 2.5278E-l0 6.682 13.365 O.OOE-tOO 1.69E-D9 3.38E-D9
 
TI-2OB 1.6947E-Q8 6.682 13.365 O.OOE-tOO 1.13E-07 2.26E-D7
 
U-232 4.6812E-OB 6.682 13.365 O.OOE-tOO 3.13E-07 6.26E-D7
 Thermal Power
U-233 1.22OOE-D7 6.682 13.365 O.OOE-tOO B.16E-07 1,63E-Q6
 Nomin.1 He.t Bounding
U-234 1,7323E-D7 6.682 13.365 O.OOE-tOO 1.16E-Q6 2.32E-OO
 Output Heat Output
U-235 -2.6194E-Q6 6.682 0.000 8.43E-OS 6.68E-OS 8.43E-05
 /Watts\ /Wattsi
U-236 1,2693E-OS 6.682 13.365 O.OOE-tOO 8.48E-OS 1,70E-Q4
 2.62E-41 5.23E-41
U-238 -3.6331 E-OB 6.682 0.000 5.24E-Q5 5.22E-D5 5.24E-OS
 Total Total
V-90 2.3128E+OO 6.682 13.365 O.OOE-tOO 1.55E+Ol 3.09E+Ol
 
Other Radionuelides 1,64E+Ol 3.28E+Ol 
m. T~tmlIltle SeJedioJi Summari\ lJOQIu .ndChecks I 

Template Selection Summary
 

FromSFD
 Used Basis for Parameter Differences: 
Reactor Moderator: LW AND U ZIRC HYDRIDE LW AND U ZIRe HYDRIDE 

Fuel Cladding: SST (304) SST
 
BOl HM Constituents:
 U-ZrHX U
 

BOL enrichment 0/.:
 20 101020 

Bumup Summary (MWd) Basis for bumUD used in estimate: 
From SFD Estimated 

Nominal: 1.900 6.682 Nominal bumup calculated from lhe heavy metal mass destroyed. 
Boundlng:1 I 13.365 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumup Multiplier Given Bumup EstImated EOl HMlGiven EOl HM 

Nominal: 1.00 3.52 I 1.001 
Boundlng:1 2.01 ,

Reactor shutdo"M'l, core removal, storage, shipping or other date conflmllng that Irradiation ceased for fuel.
 

2TotaJ bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWd'MT).
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Fuel Radionuclide Inventory Worksheet 

J. Fuel and Template Information	 Estimated 
Fuel Nam3: TRIGA STD (IFE) (U OF IL) ,Fuel decay start date: 2035 Canister usage: 

SNFID#: 1048 Estimates as of: 2010 18"xl0' 
Fuel Units & Oeser: 8 . ELEMENT Template: TRIGA·SS (LW/U,ZI)(, SST, 10 to 20%, U) 0.07
 
Heavy Metal Mass: BOl=1.56kg : EOl=1.53kg ~emplate Bumup(MWd): 6.65
 

ROD Storage Sib: INEEL Template BOL Heavy Metal Mass (MT): 0.000195
 
Template Decay Time: 5 yea,. 

n. Estimates m Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radianuelide Template Fuel Bumup (MWd)' Bumup (MWli)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
"A;oc".2~2:;:7~ ~8,,,,5,,17,,3~E~.-,,10,,-- __,30~,40,,,,,8,-- -,60~.815 0,00:"E:"_+OO= =2.:::.5,9~~E--,-08",----0!.5'c1,.,8E",-oB=--1~-,A",v"9,,.Me,,,"v'-- _ 
Am-241 1,8331 E_Q3 30.408 6O.815----O'-ooE:c+OO~---57,~5~7E-Q2 1.11E-01 0.0150 9.829E+12 
Am-242m 1.4129E-oB 30.408 60.815 O.OOE+OO 4.30E-OS 8.59E-05 0.0250 2.163E+12 
Am-243 1.4774E·07 30,408 60.815 O.ooE_+OO 4.49E-oB 8.99E-OS 0.0375 1.842E+12 
C-14 1,2871 E-Q4 30.408 60.815 O.ooE_+OO 3.91E_Q3 7.83E_Q3 0.0575 1.891E+12 
CI-36 2,8120E_06 30,408 60.815 O.ooE_+OO 8.55E-05 1.71E-Q4 0.0850 1.171E+12 
Cm-243 1.7940E-07 30.408 60.815 O.ooE+OO 5.46E-OS 1.09E-05 0.1250 8.505E+l1 
-;C~m"---;;2-;-44:;-----------;-1':;.6:::96-=2:=:E~_06-==------:;30;;:.-;-40;;:8:;------'6='0'".8=-1"'5:----0;;:.'=00:=:E~+OO""':---~5~.16E-OS 1.03E-04 0.2250 9.935E+ll 
Co-60 1.2839E_+OO 30,408 60.815 O.ooE+OO 3.90E-Kl1 7.81E-Kl1 0.3750 5.042E+l1 
-;C~S'--1:;;34;-;----------;;9::;.0:==54=;:;';1 E~-'=02:;:-----'=30;;:.-;-40;c8:;------'60="".8=-1"'5:- O.ooE+OO 2,75E+OO 5.51 E+OO 0.5750 6.703E+12 
CS-135 3.2195E_Q5 30.408 60.815 O.ooE+OO 9.79E-Q4 1,96E_Q3 0.8500 2.877E+ll 

-;C'"'S'--1;-;3'"'7 _'2"',"07564~"'E~-+OO~----_:30="".4_:_:08==__----_o60~.8"1-=5 _o0"'.00~E'"'+OO~---8'?'.36E-Kl1 1.68E-Kl2 1.2500 5.842E+12 
Eu-l54 1.5368E-02 30.408 60.815 O.ooE+OO 4.67E-01 9.35E-01 1.7500 3.895E+09 

-;E"'u'-;-1-;5.=.5 ='2.-=92:;;9"'3:;::E-;-0;:;2 _:30="'".408~-----'60~.8:-:-:15 O.ooE-KlO 8.91 E_Q1 1.78E+OO 2.2500 6.278E+09 
Fe-55 7.7158E_Q1 30.408 60,815 O,ooE+oo 2.35E-Kl1 4,69E-Kl1 2.7500 4.981E+07 
H-3 1.1111E-02 . 30.408 60.815 O,ooE+oo 3.38E-01 6.76E-01 3.5000 5.799E+06 
-;-1-';1""29;;---~------=7:.;.3684=:-iE~-"07=-----;c30::'.-;-408~-----:60="".8::-:-:15 O.ooE_+OO 2,24E-OS 4.46E_Q5 5.0000 3.284E+01 
Kr-85 2.5263E-01 30.408 60,815 O,ooE+oo 7.68E+OO 1,54E-Kl1 7.0000 3.718E+00 
Np-237 1,2427E_06 30.408 60.815 O.ooE+OO 3,78E-05 7.56E-05 11.0000 4.237E-01 
-;;P""a_o-2"'3'=-1--------=3.'=85=-1c,:1~E--'-0"::9-----'30~.408:.::"':-----'60~ .•8,-,1~5 --"0~,00,~E~,+OO~:---~1.'=-17~E~-Q.,7~---"'2."'34~E~-'<07~_j1 
Pb-21 0 7,3880E-15 30,408 60.815 0,00~E;+OO~--~2::;.2;;::5~E~-1~3~--...;4~.4~9~Eo:,-l:o;3~-11 
Pm-147 2.1023E+OO 30.408 60.815 O.ooE+OO 6.39E-Kl1 1.28E-Kl2 
Pu-238 1.0383E_Q3 30.408 60.815 O,ooE+oo 3.16E_Q2 6.31E_Q2 
Pu-239 5,5293E_Q3 30.408 60.815 O.ooE+OO 1.68E_Q1 3.36E_Q1 
Pu-240 2.1278E_Q3 30.408 60.815 0.00~E"'+OO~_----"6"'.4~7;.E-Q~2----'1=.2e;9~E-Q~1-...j1 
Pu-241 1.0195E_Q1 30.408 60.815 O.()()E+OO 3,10E+oo 6.20E+OO 
Pu-242 2.3128E_Q7 30.408 60.815 O.ooE+OO 7.03E_06 1.41E_Q5 
Ra-226 5.2782E-14 30.408 60.815 O.ooE+OO 1.60E-12 3.21E-12 
Ra-228 1.9338E-10 30.408 60.815 O.ooE+OO 5.88E_Q9 1.18E-oB 
Ru-1OS 9.1684E_Q2 30.408 60.815 O.ooE+OO 2.79E+OO 5.58E+OO 
Se-79 1.3018E-05 30.408 60.815 O.ooE+OO 3.96E-Q4 7.92E-Q4 
Sn-126 1.2167E-05 30.408 60,815 O.00.~E'-'+OO';';___-__=3::.;.7.;0=E--'-Q4;..:....__--'7.::,40""=E--'-Q4~_I1 
Sr-90 2.6045E+OO 30.408 60,815 O.ooE+OO 7.92E-Kl1 1.58E-Kl2 
Tc-99 4.4241E-Q4 30.408 60.815 O.ooE+OO 1.35E_Q2 2.69E-02 
Th-229 1.3713E-l0 30,408 60,815 O.ooE+OO 4.17E_Q9 8.34E_Q9 
Th-230 1.8090E-11 30.408 60.815 O.ooE+OO 5.50E-10 1.10E_Q9 
Th-232 2.5278E-10 30.408 60.815 O.ooE+OO 7.69E-09 1.54E-oB 
TI-208 1.6947E-oB 30.408 60.815 O,ooE+oo 5.15E_Q7 1.03E_06 
U-232 4.8737E-oB 30,408 60.815 O,ooE+oo 1,48E_06 2.96E_06 Thermal Power 
7U~-2~33~-------~122~03~E~-0~7~-_---'30~,408~~-----':60~.8~1~5:---~O~.00~E~+OO~---~3,.7:~1~E~-06~---~7.~4~2E~-06~--1INominal Boundin9Heat 
U-234 1.5925E_Q7 30.408 60.815 O.ooE+OO 4.84E_06 9.68E_06 Output Heat Output 
U-235 -2.6194E-OS 30.408 0.000 6.74E-Q4 5.95E-Q4 6.74E-Q4 /Watts. /Watts. 
U-236 1.2693E-05 30.408 60.815 O.ooE+OO 3.86E-Q4 7.72E-Q4 1.77E+OO 3.54E+OO 
U-238 -3.6331E-oB 30.408 0.000 4.19E:::--Q4~_-~4~.~18~E'""-Q4~---4"'.,,19~E'""-Q4~-~1 Total Total 
V-90 2,6060E+OO 30.408 60.815 O.ooE+OO 7.92E-Kl1 1.58E-Kl2 
Other Radlonuelides	 1.10E-Kl2 2.19E-Kl2 
W. Template SeJection$mnnlaJ'Y. P ,andChed<s 
TemDlate selection Summary

From SFD Used Basis for Parameter Differences: 
Reactor Moderato1: lW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding: SST (304) SST 

BO;:~=::..~:I-----'U-=;,"-rH"'X'---+---l~O-'~"-O~20~----I 

Bumup Summary (MWd)" Basis for bumup used in estimate: 
FromSFD Estimated 

Nominal: 30.408 29.020 Nominal bumup lake. diredly from SFD (COIl'ellod to MWd). 
Boundlng:1 I 60.815 Bounding bumup assumed to be twice nominal bumup. 

Checks 
Estimated Bumupl 

BumuD Multiplier Given Bumup Estimated EOL HMlGlven EOL HM 
Nominal: 0.57 0.95 I 1.001 

Bounding: 1.14 
1Reador shutdown. core removal, storage, shipping or other date conflmlmg that Irradiation ceased for fuel. 

2Totat bumup for all fuel associated INith this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd'MT). 
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Fuel Radionuclide Inventory Worksheet 

1. Fuel and Template lIlformati"" Estimated 
Fuel Name: TRIGA STD (IFE) (UC-IRVINE) 1Fuel decay stan date: 2035 Canister usage: 

SNFID#: 824 Estimates as of: 2010 18"x10' 
Fuel Units & Oeser: 5 - ELEMENT Templats: TRIGA·SS (LW/U-Zrx. SST. 10 to 20%. U) I O.OS I 
Heavy Metal Mass: BOL=.92k9 ; EOL=.92k9 'Template Bumup(MWd): 6.65 
ROO Storage Site: INEEl Templats BOL Heavy Metal Mass (MT): 0.000195 

Template Decay Time: Syea.rs 

D.Estimates m x" Xb b Yo Yb Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonstsec 
Radionuclide Template Fuel Burnup (MWd)' Bumup (MWd)' (Ci)
 Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 8.5173E-l0 8.932 17.864 O.ooE+OO
 7.61E-09 1.52E-08 Avg. MeV 
Am-241 1.8331E-03 8.932 17.864 O.ooE+OO
 1.64E-02 3.27E-02 0.0150 2.887E+12 
Am-242m 1.4129E-Q6 8.932 17.864 O.ooE+OO
 1.26E-OS 2.52E-05 0.0250 6.353E+11 
Am-243 1.4774E-07 8.932 17.864 O.ooE+OO
 1.32E-06 2.64E-Q6 0.0375 5.410E+l1 
C-14 1.2871E-04 8.932 17.864 O.ooE+OO
 1.15E-03 2.30E-03 0.0575 5.553E+11 
CI-36 2.8120E-06 8.932 17.864 O.ooE+OO
 2.51E-Q5 5.02E-Q5 0.0850 3.440E+l1 
Cm-243 1.7940E-07 8.932 17.864 O.ooE+OO
 1.60E-06 3.20E-06 0.1250 2.498E+ll 
Cm-244 1.6962E-06 8.932 17.864 O.ooE+OO
 1.52E-Q5 3.03E-OS 0.2250 2.919E+l1 
CO-60 1.2839E+OO 8.932 17.864 O.ooE+OO
 1.15E+Ol 2.29E+Ol 0.3750 1.481E+l1 
Cs-l34 9.0541E-02 8.932 17.864 O.ooE+OO
 8.09E-Ol 1.62E+OO 0.5750 1.969E+12 
Cs-135 3.2195E-Q5 8.932 17.864 O.ooE+OO
 2.88E-Q4 5.75E-Q4 0.8500 8.450E+10 
Cs-137 2.7564E+OO 8.932 17.864 O.ooE+OO
 2.46E+Ol 4.92E+Ol 1.2500 1.716E+12 
Eu-l54 1.5368E-02 8.932 17.864 O.ooE+OO
 1.37E-Ol 2.75E-Ol 1.7500 1.144E+09 
EU-155 2.9293E-Q2 8.932 17.864 O.ooE+oo
 2.62E-Ql 5.23E-Ol 2.2500 1.844E+09 
Fe-55 7.7158E-Ol 8.932 17.864 O.ooE+OO
 6.89E+OO 1.38E+Ol 2.7500 1.463E+07 
H-3 1.1111E-02 8.932 17.864 O.ooE+OO
 9.92E-02 1.98E-Ol 3.5000 1.703E+06 
1-129 7.3684E-Q7 8.932 17.864 O.ooE+OO
 6.58E-06 1.32E-Q5 5.0000 9.930E+00 
Kr-85 2.5263E-Ol 8.932 17.864 O.ooE+OO
 2.26E+OO 4.51E+OO 7.0000 1.125E+OO 
Np-237 1.2427E-Q6 8.932 17.864 O.ooE+OO
 1.11E-OS 2.22E-05 11.0000 1.282E-01 
Pa-231 3.8511E-09 8.932 17.864 O.ooE+OO
 3.44E-08 6.88E-Q6 
Pb-210 7.3860E-15 8.932 17.864 O.ooE+OO
 6.60E-14 1.32E-13 
Pm-147 2.1023E+OO 8.932 17.864 O.ooE+OO
 1.88E+Ol 3.76E+Ol 
PU-238 1.0383E-03 8.932 17.864 O.ooE+OO
 9.27E-Q3 1.85E-02 
Pu-239 5.5293E-03 8.932 17.864 O.ooE+OO
 4.94E-02 9.88E-02 
Pu-240 2.1278E-Q3 8.932 17.864 O.ooE+OO
 1.90E-Q2 3.80E-02 
Pu-241 1.0195E-Ql 8.932 17.864 O.ooE+OO
 9.11E-Ol 1.82E+OO 
Pu-242 2.3128E-07 8.932 17.864 O.ooE+OO
 2.07E-06 4.13E-06 
Ra-226 5.2782E-14 8.932 17.864 O.ooE+OO
 4.71E-13 9.43E-13 
Ra-228 1.9338E-l0 8.932 17.864 O.ooE+OO
 1.73E-09 3.45E-Q9 
RU-106 9.1684E-02 8.932 17.864 O.ooE+OO
 8.19E-Ol 1.64E+OO 
5e-79 1.3018E-Q5 8.932 17.864 O.ooE+OO
 1,16E-Q4 2.33E-Q4 
5n-126 1.2167E-OS 8.932 17.864 O.ooE+OO
 1.09E-04 2.17E-Q4 
5r-90 2.6045E+OO 8.932 17.864 O.ooE+OO
 2.33E+Ol 4.65E+Ol 
Te-99 4.4241E-Q4 8.932 17.864 O.ooE+OO
 3.95E-Q3 7.90E-Q3 
Th-229 1.3713E-l0 8.932 17.864 O.ooE+OO
 1.22E-09 2.45E-Q9 
Th-230 1.8090E-11 8.932 17.864 O.ooE+OO
 1.62E-10 3.23E-10 
Th-232 2.5278E-l0 8.932 17.864 O.ooE+OO
 226E-Q9 4.52E-Q9 
TI-208 1.6947E-08 8.932 17.864 O.ooE+OO
 1.S1E-Q7 3.03E-Q7 
U-232 4.8737E-oB 8.932 17.864 O.ooE+OO
 4.35E-Q7 8.71E-Q7 Thermal Power 
U-233 1.2203E-07 8.932 17.864 O.OOE+OO
 1.09E-06 2.18E-Q6 Normnal Heat Bounding 
U-234 1.5925E-Q7 8.932 17.864 O.ooE+OO
 1.42E-06 2.84E-06 Output Heat Output 
U-235 -2.6194E-Q6 8.932 0.000 3.96E-04
 3.73E-Q4 3.96E-04 /Watts) /Watts) 
U-236 12693E-OS 8.932 17.864 O.ooE+OO
 1.13E-04 2.27E-Q4 5.20E-Ol 1.04E+OO 
U-238 -3.8331 E-oB 8.932 0.000 2.46E-Q4
 2.46E-Q4 2.46E-04 Total Total 
V-90 2.6060E+OO 8.932 17.864 O.ooE+OO
 2.33E+Ol 4.66E+Ol 
Other Radionuelldes 3.22E+Ol 6.44E+Ol 

m. TemoIare~ SUntn1ll..... 11_ ,al!4 Cbedls 
TemDIate Selection Sumrnarv 

FromSFD Used
 Basis for Parameter Differences: 
Reactor Moderator: LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE
 

Fuel Cladding:
 SST (304) SST 
BOL HM Constituents:
 U-ZrHX U 

BOL Enrichment %:
 19.99996708 101020 

Bumup Summary (MWd) Basis for bumup used in estimate:
 
FromSFD Estimated 

Nomlnal:1 8.932 Nominal bumup taken dir&etly from sFD (conYMed to MWd).
 
Boundlng:1 I 17.864 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumoo MultiDiIer Given Bumup Estimated EOL HMlGlven EOL HM 

NomInal: 0.29 0.00 I 0.991 
Bounding: 0.57 

1Reactor shutdown, core removal. storage, shipping or other date confinning that inadiation ceased for fuel.
 

~otal bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdlMT).
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Fuel Radionuclide Inventory Worksheet 

L Fuel and Template 1nf00rmation Estimated 
Fuel No"",: TRIGA STD (IFE) (UC-IRVINE) 'Fuel decay start date: 2035 Canister usage: 

SNF 10#: 1051 Eotimates as of: 2010 18"x10' 
Fuel Units & DesCT: 1 - ELEMENT Template: TRIGA-SS (lW/U-Zrx, SST, 10 to 2O'l'" U) 0.01 
Heavy Metal Mass: BOl.=.19kg ; EOl.=.19kg "Template Bumup(MWd): 6.65 
ROD Storage SIk>: INEEl Tomplate BOl Heavy Metal Ma•• (MT): 0.000195 

Temttlate Decay Time" 5 years 

D. Esthnates m b Yo Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuelide Template Fuel Bumup (MWd)2 Bumup (MWd)2 (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 8,5173E-1O 1,867 3.735 O,OOE+oo 1.59E-09 3.18E-09 Avg. MeV 
';AC'm':'-"'24~1;---~-------:C1';;.8330;;;-1;-;E:-~03~-----::1-';.86~7:------;;3".7'~3;c5 -·---O::,c.~OOE+oo 3.42E_Q3 6.85E-Q_;;3--1r-_:0-:.0=1:;5O:--~----:c6,::.0:;36::oEo.:+-:c-ll 

.;Ac:m:--"24,,:2,,m"- 71:::;.4"'12;;9;;E;:-Q6~----~1"'.86~7:-----,,3."'7"'35~~--C0"'.~OO~,E:+OO~_--~2~.64;~Ec.;-06~---"'5.:;.2c;8"'Ec.;-06~-jf---c0".0~2;:;5O~_-~1.::;3~28E+ll 
:,AC'm7-:o243= l:o,.~477=4;;E;.:-Oo:7o-----_;.1';;.86_;;7~-----3o:.=73;:;5:----_;;0.~OO::_;::E+OO~;---_:2"'.7c.,6"E;.:-0;;_7o___--_c5_:.5;;:2;;E;.:-Q;;_7;-~Ir--0:;.:;03o:7;;5~--_cl~:1::3:1,:;E+'-1:-;1 
C-14 1.2871E-04 1.867 3.735 O.OOE+OO 2.40E-04 4.81E-04 0.0575 1.161E+ll 
CI-36 2.8120E-Q6 1.867 3.735 O.OOE+OO 5.25E-06 1.05E-05 0.0850 7.192E+l0 
-;CC:mc--'-'243=--------0'1."'7"'94';:0;:;E:_Q;;-7~-----:1-';.8"6"'7-----'-'3."7;;-35~--:-0;;-,"OO·E+OO---3-.35~E~--;;0~7----c6;;'.~70;:;E:_Q-;;7~---j1t-----::;0-::.1;;-25O;;c----;:'5.;;-223~E'-+:;;-10 

Cm-244 1.6962E-Q6 1.867 3.735 O.OOE+OO 3.17E-06 6.33E-06 0.2250 6.101E+l0 
Co-6O 1.2839E+OO 1.867 3.735 O.OOE+OO 2,40E+OO 4.79E+OO 0.3750 3.096E+l0 
~C~S~-1~34~:::::::::::::::::::::::::::'-=-_=_-= _ __=_14C-:.==lt16tE~+-;';-1,-,-1_=_-=09~,'='054:;'-=;;o;l:;;Et-Qf2~'-_-_-_-_-_-.:_-_-_c-;.1';'~.86;;_,;;-"'7;-=--=--=--=--=--=--=--=-~:;3"'.==7~~3"'5°-----:..--------':'-'0;.OOo:-=E.:.:+OO~__~1~.6:-o9"'E=-";-_,:0~1,=--=--=--=--=--=--:;3~.38~~E~-Q~1,=--=--::,t-=--=-~0'-:.:-o5=7=5O~'::._=__=__=_-:-
Cs-l35 3.2195E-05 1.867 3.735 O.OOE+OO 6.01E-05 1.20E-Q4 0.8500 1.766E+l0 

-;:C"'S-'-1"'3.:.:7 ---'2o:.7=5=o64~E+OO~'-------'-1."'86'C7=___----';3,_=73==5 _':0"'.OOco-~E+OO~'-----'=5.'=15"'E=+OO~----=1';;.03""=E+O~1-+-.::1.=25OO=---.:_3 ..:-588=""E.:..+l;c;-1 
~E"'u'--1;-;54~-------~1.~5;;_368;;-,o;E:-Q=2~_----ol_';.86~7-----:;3.,,7;;_35o_~ __:_O;;_';;_,OOE+OO 2.87E-02 5.74E_Q2 1.7500 2.392E+08 

.;~C'~"':~;-;~"'5'-------_--=;:'=~.:-~;~~:;;~:~';~=------:~"':~~6=;-----"';:==;,:.;;~----c~"::~:;;0~~~:O~0--~l:oS.~~"'7E=E~-=;;-::2,-------2;cl::;::"'~=~-';C;1,----1r--':~'-=;:;=::;o----.:-~::::~=5:~~~,,:::;;-: 
H-3 1.1111E_Q2 1.867 3.735 O.OOE+OO 2.07E-02 4.15E_Q2 3.5000 3.561E+05 

-c1-"'12"'9=--- 7"'.~3684~-=E-'-0"'7-----'-1."'86~7=___----';3._=73~5~- __ ",0",.OO::E=+oo~,-----.:.:1.=38~E=-Q67:'----",2:.:.7",5=E-Q6~-+-57~'.:"'OOOOoooo".''::'__._.':'2.:-o07",6:=E.:.:+OO:oc 
"'K;:,r--':85= .---'2;::.5~2;o63~E-"'0~1----___i'1 ..:_86~7c;_----3~,=73;:;5,~__-=0..:_OOE+OO 4.72E-Ol 9.43E-Ol 2.352E-Ql 
Np-237 1.2427E-06 1.867 3.735 O.OOE+OO 2.32E-Q6 4.64E-Q6 11.0000 2.680E-Q2 

",P",a-..c;;2=3;c1 '--3:;'.85~1;;;l;oE"'-Q.:-9----__;.1.~86~7;------3"'.==735;:;o_---_;;0.o;;_OO.E+OO 7.19E-09 1.44E-oB 
Pb-21 0 7.3880E-15 1,867 3.735 O,OOE+oo 1.38E-14 2,76E-14
.;;P"'-m..::-1"'4O=7:----------:2".lO:0~2"'3=E+OO-';;-----'-1."'8"'67=-------3'='.=735=----.:-O."'"OO:E+OO 3.93:O:E'-+OO=----:7::'.85~E::--+oo-==--I1 

Pu-238 1.0383E_Q3 1,867 3.735 O.OOE+OO 1.94E_Q3 3,88E-03
.;;pc-u-"'2"'39O--------c5='.5~2:O:;9"'3=E-03-"='------;.1."'86;;-7=-------'='3.==735=---':-O."'"OO:E+OO 1.03E-02 2.07E_Q2 
Pu-240 2.1278E_Q3 1.867 3.735 O.OOE+OO 3.97E-03 7.95E-03 
Pu-241 1.0195E_Ql 1.867 3,735 O.OOE+OO 1.90E-Ol 3.81E-Ol 
Pu-242 2,3128E-07 1.867 3.735 O.OOE+OO 4.32E-07 8.64E_Q7 
Ra-226 5.2782E-14 1.867 3,735 O.OOE+OO 9.88E-14 1.97E-13 
Ra-228 1.9338E-l0 1.867 3.735 O.OOE+OO 3.61E-10 7.22E-l0 
"'Ri"'u"'-1~06"'--_----__.:_:9.""1884~"'E:-'-0~2e------~1'_:.86=7=_----"'3==.7;;_35=_----':O"".OOE+oo 1.71 E-Ql 3.42E_Ql
Se-79 1.3018E-Q5 1.867 3.735 O.OOE+OO 2.43E-Q5 4.86E-Q5 
Sn-126 1.2167E_Q5 1.867 3.735 o.ooE+OO 2.27E-Q5 4.54E-Q5 
Sr-90 2.6045E+OO 1.867 3.735 O.OOE+OO 4.86E+OO 9.73E+OO 
Te-99 4.4241 E-Q4 1.867 3.735 O.OOE+OO 8.26E-Q4 1.65E-03 
Th-229 1.3713E-10 1.867 3.735 O.OOE+OO 2.56E-l0 5.12E-10 
Th-230 1.8090E-ll 1.867 3.735 O,ooE+oo 3,38E-11 6.76E-11 
Th-232 2.5278E-l0 1.867 3,735 O.OOE+OO 4.72E-l0 9.44E-l0 
TI-208 1.6947E-oB 1.867 3.735 O.OOE+OO 3.16E-Q6 6,33E-oB 
U-232 4.8737E-oB 1,867 3.735 O.OOE+OO 9.10E-oB 1.82E-07 Thermal Power 

-cU"'-2;:;33::: ._71.==22;:;03~E:-'-Q"'7:_---___:_1'_:.86=7=_----_=3.==7=:35=_ __--':O"'.OOE+oo 2.28E_Q7 4.56E_Q7 Nominal Heat Bounding 
U-234 1.5925E-07 1.867 3.735 O.OOE+OO 2.97E_Q7 5.95E_Q7 Outpul Heat Output 
U-235 -2.6194E-06 1.867 0.000 8,28E-05 7.79E-05 8.28E-Q5 (Watts) (Watts) 
U-236 1.2693E-Q5 1.867 3.735 O.OOE+OO 2.37E-Q5 4.74E-Q5 1.09E-G1 2.17&01 
U-238 -3.8331E-Q6 1.867 0.000 5.15E-Q5 5.14E-05 5.15E-05 Total Total 
V-90 2.6060E+OO 1,867 3.735 O.OOE+OO 4.87E+OO 9.73E+OO 
Other Radionuclides 6.73E+OO 1.35E+Ol 
ID. Template seJedioo s.-ry, 81JJ11D 
Template Selection Summary 

FromSFD Usod Basis for Parameter Differences: 
Reactor Moderater: LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding: SST (304) SST 
SOL HM Constituent3:I-_c--'U-~ZrH,="X'-o-=-_-+ __----:-,U"-o:-o-_--I 

BOL Enrichment %: 20.00002088 10 to 20 

Bumup Summary (MWd)' Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal:1 1.8671 1.432 Nominal bumup taken dirod~ from SFD (converted to MWd).
Bounding:t---------t-------=3c:.7=3"'SBounding bumup assltlTl9Cl to be twice nominal bumup. 

Checks 
Estimated Bumupl 

Bumul> MulUllller Given Bumup Estlmatad EOl HMlGiven EOl HM 
0.29 0.77 1.001 Nomln~l I 

Bounding: 0.57 , 
Reactor shutdown, core removal, storage. shipping or other date confinmng that IlTadiatlon ceased for fuel. 

~otal bumup for all fuel associated with this wort<sheet must be divided by BOL heavy metal mass to get specific bumup values (MWdlMT). 
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I Fuel Radionuclide Inventory Worksheet 

I. Fuel and Template Infonuatiml Estimated 
Fuel Name: TAIGA STD (INDONESIA) 1FueI decay start date: 2010 Canister usage: 

SNFID#: 475 Estimates as of: 2010 1S"x10' 
Fuel Units & llescr: 174 - ELEMENT Template: TAIGA-SS (lW/U-Zrx, SST, 10 to 20%, U) 1.57 
He.vy Metal Mass: BOl.=33.93k9 ; EOl.=33.25k9 'Templ.te Bumup(MWd): 6.65 
ROO St....ge Site: INEEl Template BOl Heavy Metal Mass (MT): 0.000195 

Template Decay Time' 5 years 
U. Estimates m x. x. b y. y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 8.5173E-l0 647.797 1,295.593 O.OOE+OO 5.52E-07 1.10E-OO Avg. MeV 
Am-241 1.8331E-03 647.797 1,295.593 O.OOE+OO 1.19E+OO 2.37E+OO 0.0150 2.094E+14 
Am-242m 1.4129E-OO 647.797 1,295.593 O.OOE+OO 9.15E-04 1.83E-03 0.0250 4.608E+13 
Am-243 1.4774E-07 647.797 1,295.593 O.OOE+OO 9.57E-05 1.91E-04 0.0375 3.924E+13 
C-14 1.2871E-04 647.797 1,295.593 O.OOE+OO 8.34E-02 1.67E-Ol 0.0575 4.028E+13 
CI-36 2.8120E-OO 647.797 1,295.593 O.OOE+OO 1.82E-03 3.64E-Q3 0.0850 2.495E+13 
Cm-243 1.7940E-Q7 647.797 1,295.593 O.OOE+OO 1.16E-04 2.32E-04 0.1250 1.812E+13 
Cm-244 1.6962E-06 647.797 1,295.593 O.OOE+OO 1.10E-03 2.20E-Q3 0.2250 2.117E+13 
Co-60 1.2839E+OO 647.797 1,295.593 O.OOE+OO 8.32E+02 1.66E+03 0.3750 1.074E+13 
Cs-l34 9.0541E-02 647.797 1,295.593 O.OOE+OO 5.87E+Ol 1.17E+02 0.5750 1.428E+14 
Cs-135 3.2195E-Q5 647.797 1,295.593 O.OOE+OO 2.09E-Q2 4.17E-02 0.8500 6.128E+12 
Cs-137 2.7564E+OO 647.797 1,295.593 O.OOE+OO 1.79E+03 3.57E+03 1.2500 1.245E+14 
EU-l54 1.5366E-02 647.797 1,295.593 O.OOE+OO 9.96E+OO 1.99E+Ol 1.7500 8.298E+10 
Eu-155 2.9293E-02 647.797 1,295.593 O.OOE+OO 1.90E+Ol 3.80E+Ol 2.2500 1.337E+l1 
Fe-55 7.7158E-Ql 647.797 1,295.593 O.OOE+OO 5.00E+02 l.00E+03 2.7500 1.061E+09 
H-3 1.1111E-Q2 647.797 1,295.593 O.OOE+OO 7.20E+OO 1.44E+Ol 3.5000 1.235E+08 
1-129 7.3664E-07 647.797 1,295.593 O.OOE+OO 4.77E-Q4 9.55E-Q4 5.ססOO 7.000E+02 
Kr-SS 2.5283E-Ol 647.797 1,295.593 O.OOE+OO 1.64E+02 3.27E+02 7.ססOO 7.926E+Ol 
Np-237 1_2427E-OO 647.797 1,295.593 O.OOE+OO 8.OSE-04 1.61E-03 11.ססOO 9.031E+00 
Pa-231 3.8511E-Q9 647.797 1,295.593 O.OOE+OO 2.49E-OO 4.99E-OO 
Pb-21 0 7.3880E-15 647.797 1,295.593 O.OOE+OO 4.79E-12 9.57E-12 
Pm-147 2.1023E+OO 647.797 1,295.593 O.OOE+OO 1.36E+03 2.72E+03 
Pu-238 1.0383E-Q3 647.797 1,295.593 O.OOE+OO 6.73E-Ol l.35E+OO 
Pu-239 5.5293E-Q3 647.797 1,295.593 O.OOE+OO 3.58E+OO 7.16E+OO 
Pu-240 2.1278E-Q3 647.797 1,295.593 O.OOE+OO 1.38E+OO 2.76E+OO 
Pu-241 1.0195E-Ql 647.797 1,295.593 O.OOE+OO 6.60E+Ol 1.32E+02 
Pu-242 2.3128E-Q7 647.797 1,295.593 O.OOE+OO 1.50E-Q4 3.00E-04 
Ra-226 5.2782E-14 647.797 1,295.593 O.OOE+OO 3.42E-ll 6.84E-ll 
Ra-228 1.9338E-l0 647.797 1,295.593 O.OOE+OO 1.25E-Q7 2.51E-Q7 
Ru-l00 9.1684E-02 647.797 1,295.593 O.OOE+OO 5.94E+Ol 1.19E+02 
Se-79 1.3018E-Q5 647.797 1,295.593 O.OOE+OO 8.43E-Q3 1.69E-02 
Sn-126 1.2167E-05 647.797 1,295.593 O.OOE+OO 7.88E-03 1.58E-Q2 
Sr-90 2.6045E+OO 847.797 1,295.593 O.OOE+OO 1.69E+03 3.37E+03 
TC-99 4.4241E-Q4 647.797 1,295.593 O.OOE+OO 2.87E-Ql 5.73E-Ol 
Th-229 1_3713E-l0 647.797 1,295.593 O.OOE+OO 8.88E-OS 1.78E-07 
Th-230 1.8090E-ll 647.797 1,295.593 O.OOE+OO 1.17E-OS 2.34E-08 
Th-232 2.5278E-l0 647.797 1,295.593 O.OOE+OO 1.64E-07 3.28E-Q7 
TI-2OS 1.6947E-08 647.797 1,295.593 O.OOE+OO 1.10E-Q5 2.20E-05 
U-232 4.8737E-08 647.797 1,295.593 O.OOE+OO 3.16E-OS 6.31E-OS Thermal Power 
U-233 1.2203E-07 647.797 1,295.593 O.OOE+OO 7.91E-OS 1.58E-Q4 Nominal Heat Bounding 
U-234 1.5925E-07 647.797 1,295.593 O.OOE+OO l.03E-Q4 2.00E-Q4 Output Heat Output 
U-235 -2.6194E-06 647.797 0.000 1.47E-Q2 1.30E-Q2 1.47E-02 (Waltsl /Walts) 
U-236 1.2693E-Q5 647.797 1,295.593 O.OOE+OO 8.22E-03 1.64E-02 3.77E+01 7.54E+Ol 
U-238 -3.8331 E-08 647.797 0.000 9.12E-Q3 9.10E-Q3 9.12E-Q3 Total Total 
V-90 2.6060E+OO 647.797 1,295.593 O.OOE+OO 1.69E+03 3.38E+03 
Other Radionuelides 2.34E+03 4.67E+03 

UI. Templale~ ~rY.8urIl" .ad(;~ 
Template selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel C1addlng: SST (304) ssT
 
BOL HM Constituents: U-ZrHX
 U
 

BOl enrichment %: 20.00000041
 10t02O 

Burnup Summary (MWd) Basis for burnup used in estimate: 
From SFD Estimated 

Nominal: 330.682 647.79 Nominal bumup calculated from the heavy metal mass destroyed. 
Boundlng:1 1.295.593 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumup Multiplie< Given Bumup Estimated EOl HMlGiven EOl HM 

Nomlnal:1 0.56 1.96 I 1.001 
Bounding: 1.12 ,

Reactor shutdown, core removal, storage, shipping or other date confmnlng that lITadiatlon ceased for fuel. 

2Total bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWd'MT). 

I 
I 
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Fuel Radionuclide Inventory Worl<sheet 
I. Fuel and Template W'c.nuation Estimated 

Fuel Na"",: TAIGA STD (INDONESIA) ' Fuel decay stan date: 2010 Canister usage: 
SNFID~: 476 Estimates as of: 2010 18"xl0' 

Fuel Units & Oeser: 71 - ELEMENT Template: TRIGA-SS (LW/U-ZI1<, SST. 101020%. U) 0.64
 
Heavy Metal Mass: BOl=13.85kg : EOl=13.57kg 2Template Bumup(MWd): 6.65
 

ROD Storage Silt>: INEEL Template BOL Heavy Metal Mass (MT): 0.000195
 

Template Decay Time' 5 year.; 
m b Yo Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
""A",C--=2;o27~ ~ ""8.:::.5c:cl~73-;E~-,,,10,--- __,2::,64~.33~1-----,5~28.662 O.OOE+OO 2.25E-07 4.50E-07 Avg. MeV 
Am-241 1.8331 E_Q3 264.331 528.662 O.OOE+OO 4.SS;::E-~0~1 __--,9:;".:;:69",Eo--~0~1_-n-_.:;°':.°::-15:.;°:--- 8"'.,,54,,5E+13 
Am-242m 1.4129E-06 264.331 528.662 O.OOE+OO 3.73E-04 7.47E-04 0.0250 1.88OE+13 
;A~m~-2~4~3~~::::::::::::::::::::::::::;1~.4;77;4;E~-Q~7~::::::::::::::::~2~64~~.33~;1::::::::::::::::~5~28~.~66"'2=------'O"'.OO=Eo-+OO~---~3.9·1E-OS 7.81E-OS 0.0375 1.801E+13 
C-14 1.2871E-04 264.331 528.662 0.OO.;:E-'-+OO==-__----'3:::.:.40E-02 6.80E_Q2 0.0575 1.643E+13 
CI-36 2.8120E-06 264.331 528.662 O.OOE+OO 7.43E-04 1.49E_Q3 0.0850 1.018E+13 
.,C"=m:'-"243=-----~-~1.~7"'940~Eo--"07~-------;2'"64c;::;.33~1----~5~28:c."662------O:OOE+oo 4.74E-OS 9.48E_Q5 0.1250 7.393E+12 
Cm-244 1.6962E-06 264.331 528.662 O.OOE+OO 4.48E-04 8.97E-04 0.2250 8.637E+12 
Co-6O 1.2839E+OO 264.331 528.662 O.OOE+OO 3.39E+02 6.79E+02 0.3750 4.383E+12 
CS-l34 9.0541E-02 264.331 528.662 O.OOE+OO 2.39E+Ol 4.79E+Ol 0.5750 5.827E+13 
Cs-l35 3.2195E_05 264.331 528.662 O.OOE+OO 8.51 E-03 1.70E-02 0.8500 2.501E+12 
Cs-137 2.7564E+OO 264.331 528.662 O.OOE+OO 7_29E+02 1.46E+03 1.2500 5.079E+13 
EU-l54 1.5368E-02 264.331 528.662 O.OOE+OO 4.06E+OO 8.12E+OO 1.7500 3.386E+10 
-;E"'U'-;-1,,5:::5c----------;2:;'.='92~9,,3:;:E:..:-0:::2;_---___.:;;2~64~.~33;cl;_-- __5",2;::;8::-.66",,2 O.OOE+OO 7.74E+OO 1.55E+Ol 2.2500 5.457E+10 
Fe-55 7.7158E_Ql 264.331 528.662 O.OOE+OO 2.04E+02 4.OSE+02 2.7500 4.33OE+08 
H-3 1.1111 E_Q2 264.331 528.662 O.OOE+OO 2.94E+OO 5.87E+OO 3.5000 5.041E+07 

71-;'-1::;:29:=- -c7::.:.3684=~E:..:-Q,,7c_---___.:;;2~64~.~33;cl'-------'5"'2::'8, ..~662 O.OOE+OO 1.95E-04 3.90E-04 5.0000 2.856E+02 
o-K"-r-""SS"=_____ 2.5283E_Ql 264.331 528.662 O.OOE+OO 6.66E+Ol 1.34E+02 7.0000 3.234E+01 
Np-237 ---~1;'.2;c4:;;2::=7"'E:..:-06;;;:;------;;2"'64-;'.-;;33;cl;-----5~2;::;8.662 O.OOE+OO 3.28E-04 6.57E-04 11.0000 3.685E+00 
Pa-231 3.SS11E-09 264.331 528.662 O.OOE+OO 1.02E-06 2.04E-06 
Pb-210 7.3880E-15 264.331 528.662 O.OOE+OO 1.95E-12 3.91E-12 

-;PO'm'c-l"'4:o7 ---'27·-=102~3"'E"'+OO'=_---~2"'64,o._;;33;cl'-----_,o5"'28'" '::0=662 0.OOc:E-'-+OO==-__---::5_;;.5"'6E=+O~2c----_ol'-'.1_=lE=+O~3c--__j1 
Pu-238 1.0383E_Q3 264.331 528.662 O.OOE+OO 2.74E_Ql 5.49E-Ol 
Pu-239 5.5293E_Q3 264.331 528.662 O.OOE+OO 1.46E+OO 2.92E+OO 
-;P,=U~_2c:40~--------:;:2.::;:12:c.7:::8:;:E:..:-0"'3c-------:2"'64'O.-;;33;cl;------'05 "'28"'.::0=662 O.OOE+OO 5.62E_Ql 1.12E+OO 
Pu-241 1.0195E_Ql 264.331 528.662 O.OOE+OO 2.69E+Ol 5.39E+Ol 
Pu-242 2.3128E-07 264.331 528.662 O.OOE+OO 6.11E_05 1.22E-04 
Ra-226 5.2782E-14 264.331 528.662 O.OOE+OO 1.40E-l1 2.79E-ll 
Ra-228 1.9336E-l0 264.331 528.662 O.OOE+OO 5.11 E-OS 1.02E_Q7 
Ru-l06 9.1684E_Q2 264.331 528.662 O.OOE+OO 2.42E+Ol 4.SSE+Ol 

-;:SC'e---:7"'9-;;- --:'1.~30';:1"'8"'E__:-05~---~2"'64,.;_.o;;33;cl;__---~5"'28::c.662 O.OOE+OO 3.44E-03 6.66E-03 
5n-126 1.2167E-OS 264_331 528.662 O.ooEtOO 3.22E-03 6.43E-03 
Sr-90 2.6045E+OO 264.331 528.662 O.OOE+OO 6.88E+02 1.36E+03 
Tc-gg 4.4241E-Q4 264.331 528.662 O.OOE+OO 1.17E-Ol 2.34E_Ql 
Th-229 1.3713E-l0 264.331 528.662 O.OOE+OO 3_62E-OS 7.25E-oB 
Th-230 1.8090E-ll 264.331 528.662 O.OOE+OO 4.78E-09 9.56E-09 
Th-232 2.5278E-l0 264.331 528.662 O.OOE+OO 6.88E-OS 1.34E_Q7 
TI-2OS 1.6947E-oB 264.331 528.662 O.OOE+OO 4.48E-06 8.96E-06 
U-232 4.8737E-oB 264.331 528.662 O.OOE+OO 1.29E-Q5 2.58E-OS Thermal Power 
7Ui-'-2~33:c;-----------o-l";.2~2;;:03~E;--Q,,7~---____;2'"64c;::;.33~1----~5~28;;:.:;;66;;:2~--__;O~.;;:OO"'E;-+OO~----"3~.2;:;3"'E:_;-05~---,,6:;.4,,5~E-OS~-__tlNominal Heat Boundin9 
U-234 1.5925E_Q7 264.331 528.662 O.OOE+OO 4.21 E_05 8.42E_05 Output Heat Output 
U-235 -2.6194E-06 264.331 0.000 5.98E-03 5.29E_Q3 5.98E-03 {Wattsl /Wattsl 
U-236 1_2693E_05 264.331 528.662 O.OOE+OO 3.36E_Q3 6.71E-03 1.54E+01 3.08E+01 
U-238 -3.8331 E-oB 264.331 0.000 3.72E-03 3.71 E-03 3.72E-03 Total Total 
Y-90 2.6060E+OO 264.331 528.662 O.OOE+OO 6.89E+02 1.36E+03 
Other Radionuclides 9.53E+02 1.91 E+03 

Tamplate selection Summary 
FromSFD Used Basis for Parameter Differences: 

Reactor MocIeratcr: LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE 
Fuel Cladding: SST (304) SST 

BO~o~==:r-;::20;;-.~;;;;;;ZrH~X~1--j----,;-;0;-:~~O;::20;;----t 

Bumup Summary (MWd)' Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal:1 134.933 1 264.331 Nomina! bumup cak:ulated from the heavy metal mass destroyed.
 
Bounding: 528.662 Bounding bumup assumed to be twice nominal bumup.
 

Checks 
Estimated Bumupl

Bumup MultiPl'" Given Bumup Estimatsd EOl HMlGlven EOl HM
 
Nomlnol:1 0.56
 1.96 I 1.001 

Bounding: 1.12 ,
Reactor shutdown, core removal. storage, shipping or other date conflnnlng that madiatlon ceased for fuel. 

~otal bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup vatues (MWdlMT). 

I 
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and TeDIpIa~Infol'lll8ctwn Estimated 

Fuel Name: TRIGA STD (ITALY) 'Fuel deeay start date: 1997 Canister usage: 
SNFID#: 467 Estimates as of: 2010 18"x10' 

Fuel Units & Oeser: 64 - ELEMENT Template: TRIGA·AI (LW/U-Zrx, Alum., 10 to 20%, U) I 0.58 I 
Heavy Metal Mass: B01.=1'.93kg : EOL=11.90kg 2Template Bumup(MWd): 6.65 
ROD Storage Site: INEEL Template BOL Heavy Metal Mess (MT): 0.00018 

Template Decay Time: 10 years 

n. Estimates m x" x, b y" y, Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Ac1ivity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Burnup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 1.2892E-09 58.133 116.266 O.ooE+OO
 7.49E-OB 1.50E-07 Avg. MeV 
Am-241 2.9429E-03 58.133 116.266 O.ooE+OO
 1.71E-Ol 3.42E-01 0.0150 1.563E+13 
Am-242m 1.9489E-Q6 58.133 116.266 O.ooE+OO
 1.13E-04 2.27E-04 0.0250 3.269E+12 
Am-243 2.3308E-07 58.133 116.266 O.ooE+OO
 1.35E-05 2.71E-Q5 0.0375 3.860E+12 
C-14 4.3278E-05 58.133 116.266 O.ooE+OO
 2.52E-03 5.03E-03 0.0575 3.192E+12 
CI-36 4.3023E-Q8 58.133 116.266 O.ooE+OO
 2.50E-06 5.ooE-06 0.0850 2.075E+12 
Cm-243 2.4286E-07 58.133 116.266 O.ooE+OO
 1.41E-05 2.82E-05 0.1250 2.872E+12 
Cm-244 2.6015E-06 58.133 116.266 O.ooE+OO
 1.51E-04 3.02E-04 0.2250 1.822E+12 
Co-60 1.6075E-02 58.133 116.266 O.ooE+OO
 9.34E-Ol 1.87E+OO 0.3750 7.496E+11 
Cs-l34 1.9323E-02 58.133 116.266 O.ooE+OO
 1.12E+OO 2.25E+OO 0.5750 1.117E+13 
Cs-135 3.1549E-05 58.133 116.266 O.ooE+OO
 1.83E-03 3.67E-Q3 0.8500 2.034E+12 
CS-137 2.4556E+OO 58.133 116.266 O.ooE+OO
 1.43E+02 2.86E+02 1.2500 2.237E+12 
EU-154 9.0180E-Ol 58.133 116.266 O.ooE+OO
 5.24E+Ol 1.05E+02 1.7500 6.414E+10 
Eu-155 2.1820E-Ol 58.133 116.266 O.ooE+OO
 127E+Ol 2.54E+Ol 2.2500 1.526E+08 
Fe-55 2.2902E-Q3 58.133 116.266 O.ooE+OO
 1.33E-Ol 2.66E-Ol 2.7500 2.992E+06 
H-3 8.1609E-03 58.133 116.266 O.ooE+OO
 4.74E-01 9.49E-Ol 3.5000 3.651E+05 
1-129 7.3805E-07 58.133 116266 O.ooE+OO
 4.29E-Q5 8.58E-05 5.0000 7.330E+Ol 
Kr-85 1.8256E-Ql 58.133 116.266 O.ooE+OO
 l.06E+Ol 2.12E+Ol 7.0000 8.301E+00 
Np-237 1.4505E-06 58.133 116.266 O.ooE+OO
 8.43E-Q5 1.69E-04 11.0000 9.458E-Ol 
Pa-231 4.5564E-Q9 58.133 116.266 O.ooE+OO
 2.65E-Q7 5.30E-Q7 
Pb-21 0 1.8842E-14 58.133 116.266 O.ooE+OO
 1.10E-12 2.19E-12 
Pm-147 5.5459E-Ol 58.133 116.266 O.ooE+OO
 3.22E+Ol 6.45E+Ol 
Pu-238 1.2992E-Q3 58.133 116.266 O.ooE+OO
 7.55E-02 1.51E-Ol 
PU-239 5.6932E-03 58.133 116.266 O.ooE+OO
 3.31E-Ql 6.62E-Ol 
Pu-240 2.2832E-Q3 58.133 116.266 O.ooE+OO
 1.32E-Ol 2.63E-Ol 
PU-241 9.8857E-02 58.133 116.266 O.ooE+OO
 5.75E+OO 1.15E+Ol 
Pu-242 3.0602E-Q7 58.133 116.266 O.ooE+OO
 1.78E-Q5 3.58E-05 
Ra-226 l.OB23E-13 58.133 116.266 O.ooE+OO
 6.29E-12 1.26E-ll 
Ra-228 2.0406E-l0 58.133 116.266 O.ooE+OO
 1.19E-Q8 2.37E-OB 
Ru-l06 3.0160E-03 58.133 116.266 O.ooE+OO
 1.75E-Ql 3.51E-Ql 
8e-79 1.2937E-05 58.133 116.266 O.ooE+OO
 7.52E-Q4 1.50E-Q3 
8n-126 1.2238E-05 58.133 116.266 O.ooE+OO
 7.11E-Q4 1.42E-03 
8r-90 2.3098E+OO 58.133 116.266 O.ooE+OO
 1.34E+02 2.69E+02 
Tc·99 4.4120E-04 58.133 116.266 O.ooE+OO 2.56E-02 5.13E-02 
Th-229 2.0932E-l0 58.133 116.266 O.ooE+OO 1.22E-OB 2.43E-OB 
Th-230 2.7744E-ll 58.133 116.266 O.ooE+OO 1.61E-09 3.23E-09 
Th-232 2.3744E-l0 58.133 116.266 O.ooE+OO 1.38E-OB 2.76E-Q8 
TI-208 1.9459E-OB 58.133 116.266 O.ooE+OO 1.13E-06 2.26E-Q6 
U-232 5.3850E-OB 58.133 116.266 O.ooE+OO 3.13E-Q6 6.26E-06 Thermal Power 
U-233 1.3135E-Q7 58.133 116.266 O.ooE+OO 7.64E-Q6 1.53E-Q5 Nominal Heat Bounding 
U-234 1.9143E-Q7 58.133 116.266 O.ooE+OO 1.11E-05 2.23E-05 Output Heat Output 
U-235 -2.6159E-06 58.133 0.000 5. 1OE-Q3 4.94E-Q3 5.10E-03 /Wattsl /Wattsl 
U-236 12719E-05 58.133 116.266 O.ooE+OO 7.39E-04 1.48E-Q3 2.16E+OO 4.31E+OO 
U-238 -3.8857E-OB 58.133 0.000 3.22E-Q3 3.21E-Q3 3.22E-03 Total Total 
V-90 2.3098E+OO 58.133 116.266 O.ooE+OO 1.34E+02 2.69E+02 
Other Radionuclides 1.53E+02 3.07E+02 
DI. Temolate ~. Sunm!arv,BUl'QlI and"Cbecks 
Template SeIec1ion Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: lW AND UZIRC HYDRIDE lW AND UZIRC HYDRIDE 

Fuel Cladding: ALUM (1100) ALUM 
BOL HM Constituents: U-ZrHX U 

BOL enrichment OJ.: 19.76448407 101020

Bumup Summary (MWd) Basis lor bumup used in estimate: 
FromSFD Estimated 

Nomlnal:1 58.1331 24.436 Nominal bumup laken directfy from 8FD (converted to MWd). 
Bounding: 116.266 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
BumUD MultiDiIer Given Bumup Estimated EOL HMlGlven EOL HM 

Nomlnsl:! 0.13 0.42 I 1.001 
Bounding: 0.26 ,

Reactor shutdown, core removal, storage, shipping or other date oon110111n9 that Irradiation ceased for fuel. 

2TotaJ bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWd'MT). 
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Fuel Radionuclide Inventory Worl(sheet 
I. Fuel and Template Inf.,nuation	 Estimated
 

Fuel Name: TRIGA STD (ITALY) ' Fuel decay start date: 2010 Canister usage:
 
SNF 10 II: 466 Estimates as of: 2010 18"xl0'
 

Fool Units & Desc:: 60 - ELEMENT Template: TRIGA·AI (LW/U-Zrx, Alum.. 10 to 20%. U) 0.54
 
Heavy Metal MaSD: BOL=10.80kg ; EOL=10.74kg "ramplate Bumup(MWd): 6.65
 
ROD Storage Slto; INEEL	 Template BOl Heavy Metal Mas. (MT): 0.00018 

Template Decay Time' 5 years 
n. Estimates m Xo	 b Yo Yb Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Burnup (MWd)2 Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group	 (bounding) 
Ae-227 8.0632E-l0 57.271 114.542 O.OOE+OO 4.62E-08 9.24E-OB Avg. MeV 
-';A-=m-:'--2"'4"1c---------2"'.2586E-03	 57.271 114.542---· O-:OOE+OO~------:1;-';.29E_ol 2.59E-Ol 0.0150 1.938E+13 
-,OAc-m'-C--=2-;:42:o:m'-'- ._;o;l."'99~2"'5"'E~-06~----__;5~7;":.2~7;:;1-- __---711;.:4".54~2 O.OOE+OO 1.14E-04 2.28E-Q4 0.0250 4.208E+12 
Am-243 2.3323E-07 57.271 114.542 O.OOE+OO 1.34E-05 2.67E-05 0.0375 5.241E+12 
C-14 4.3308E-05 57.271 114.542 0.OOE+OO~?;---~2"'.48~7.Eo--O;c3~-----c4;c.96~Eo--03~-11---~0.~05=7:"5-----'4"'.0:C1C:8:=E+-'-1""2 
CI-36 4.3023E-OB 57.271 114.542 O.OOE+OO 2.46E-06 4.93E-08 0.0850 2.812E+12 

-;C"'mc.-""2-;:437-- ---;;2:o.7-=42:=9"'E=--:=07~----5~7=_."'27"'1'---_--01-;14-;.:::54--;2 O.OOE+OO 1.57E-05 3.14E-05 0.1250 4.207E+12 
Cm-244 3.1504E-06 57.271 114.542 O.OOE+OO 1.80E-Q4 3.61E-04 0.2250 2.348E+12 
-;C"0'-C-60='-"------------c3"'.""10"'OB~Eo--0"'2~------;5"7;';.2=7;Ol----~110,4".5""42 O.OOE+OO 1.78E+OO 3.55E+OO 0.3750 1.045E+12 
CS-l34 1.0367E-Ol 57.271 114.542 O.OOE+OO 5.94E+OO 1.19E+Ol 0.5750 1.325E+13 
-;C?S'--1=3=5'-----------=3."'I":'54'09'"'E=--":'05~----5~7=-.=,27"'1'--------'1-'-'14.542 O.OOE+OO 1.81 E-03 3.61 E-Q3 0.8500 3.261E+12 
CS-137 2.7564E+OO 57.271 114.542 O.OOE+OO I.58E+02 3.16E+02 1.2500 3.381E+12 
EU-l54 1.3490E+OO 57.271 114.542 O.OOE+OO 7.73E+Ol 1.55E+02 1.7500 9.675E+l0 
EU-155 4.3880E-Ol 57.271 114.542 O.OOE+OO 2.51E+Ol 5.03E+Ol 2.2500 1.176E+l0 
Fe-55 8.6782E-03 57.271 114.542 O.OOE+OO 4.97E-Ol 9.94E-Ol 2.7500 9.551E+07 
-i:H-;-3':F-'--------:;.I.:;:0B05~=;E~_o~2:;---------:5:"7;.:.2;;;7;.;1:-------01714-;:.~542 O.OOE+OO 6.19E-Ol 1.24E+OO 3.5000 1.117E+07 
1-129 7.3805E-07 57.271 114.542 O.OOE+OO 4.23E-05 8.45E_o5 5.ססOO 7.204E+Ol 
Kr-85 2.5218E-Ol 57.271 114.542 O.OOE+OO I.44E+Ol 2.89E+Ol 7.ססOO 8.166E+00 
Np-237 1.4463E-08 57.271 114.542 O.OOE+OO 8.28E-05 1.66E-04 11.ססOO 9.309E-Ol 
Pa-2s""1--------;;3.'-05=-97=0"'E:c-Q9=:c-------'5"'7='.2=7"'1-----C 1-71 74.'=547.2O-------::0~.OOC?=E+OO~'-----~2.·:06-=:E=--""07=-------c4'C.l'=2=E---::0-=7-+-==---===---"-'-
Pb-21 0 8.2511E-15 57.271 114.542 O.OOE+OO 4.73E-13 9.45E-13 
Pm-147 2.0767E+OO 57.271 114.542 O.OOE+OO 1.19E+02 2.38E+02 
Pu-238 1.3514E-Q3 57.271 114.542 O.OOE+OO 7.74E_o2 1.55E-Ol 
PU-239 5.6947E-03 57.271 114.542 O.OOE+OO 3.26E_ol 6.52E_ol 
PU-240 2.2647E-03 57.271 114.542 O.OOE+OO 1.30E-Ol 2.59E-Ol 
Pu-241 1.2574E-Ol 57.271 114.542 O.OOE+OO 7.20E+OO 1.44E+Ol 
Pu-242 3.0802E_o7 57.271 114.542 O.OOE+OO 1.75E-05 3.51E_o5 
Ra-226 5.7353E-14 57.271 114.542 O.OOE+OO 3.28E-12 6.57E-12 
Ra-228 1.8150E-l0 57.271 114.542 O.OOE+OO 1.04E-OB 2.OBE-OB 
RU-l06 9.3744E-02 57.271 114.542 O.OOE+OO 5.37E+OO 1.07E+Ol 
5e-79 1.2938E-05 57.271 114.542 O.OOE+OO 7.41E-Q4 1.48E_o3 
5n-126 1.2239E-05 57.271 114.542 O.OOE+OO 7.01E-04 1.40E-{)3 
5r-90 2.6000E+OO 57.271 114.542 O.OOE+OO 1.49E+02 2.98E+02 
Te-99 4.4120E-Q4 57.271 114.542 O.OOE+OO 2.53E-02 5.05E_o2 
Th-229 1.4749E-l0 57.271 114.542 O.OOE+OO 8.45E-Q9 1.69E-OB 
Th-230 1.9549E-ll 57.271 114.542 O.OOE+OO 1.12E-09 2.24E_o9 
Th-232 2.3744E-l0 57.271 114.542 O.OOE+OO 1.36E-OB 2.72E-OB 
T~2OB 1.9459E-oB 57.271 114.542 O.OOE+OO 1.11E-08 2.23E-06 
U-232 5.6015E-OB 57.271 114.542 O.OOE+OO 3.21E-08 6.42E·06 Thermal Power 

-cU;--;;:233:c.;- ---71~.3,,132~E:;.-,,07;;__-	 Heat __-5:"7;.:.2~7:::1:_-_-___o1714_;:.:'54:::2~--___:0"'.;;:OO"'E=-+OO~----'---;;7".5~2"'EC;-06~-_-"I.:;.5~O"'EC;-OS~-~1Nominal Bounding
U-234 1.7323E-07 57.271 114.542 O.OOE+OO 9.92E-08 1.98E-Q5 Output Heat OUtput 
U-235 -2.6159E-08 57.271 0.000 4.67E-Q3 4.52E_o3 4.67E-Q3 /Wattsl (Watts) 
U-236 12717E-05 57.271 114.542 O.OOE+OO 7.28E-Q4 1.46E-Q3 2.88E+OO 5.76E+OO 
U-238 -3.8857E-OB 57.271 0.000 2.90E-03 2.90E-Q3 2.90E_o3 Total Total 
V-90 2.6015E+OO 57.271 114.542 O.OOE+OO 1.49E+02 2.98E+02 
Other Radionuelides	 2.18E+02 4.35E+02 
W. Template ~.$onumtl.'Y, 

Template Selection Summary 
From SFD Used Basis for Parameter Differences: 

Reactor Moderatttr: LW AND U ZIRC HYDRIDE lW AND U ZIRC HYDRIDE 
Fuel Cladding: ALUM (1100) ALUM 

BO~;lM=:=:;l-------'u-'--Z;;:20rH;;-=-'x'----+----cl;-:0-7I~'--20=---/ 

Bumup Summary (MWd) Basis for burnup used in estimate:
 
From SFD I Estimated
 

NomIr.a1:1 52.6281 57.271 NomInal bumup calculmed from the heavy metal mass destroyed.
Bounding:	 114.542 Bounding bumup assumed to be twice nominal bumup. 

Checks 
Estimated Bumup/ 

Bumuo Multioller Given Bumup Estimated EOl HMlGlven EOl HM 
0.14 Nomln~J 1.09 I 1.001 

Bounding: - 0.29 , 
Reactor shutdown. com removal. storage, shipping or other date confmnlOg that Irradiation ceased for fuel. 

'Talai bumup for all fuel associated with this worf(sheet must be divided by BOL heavy metal mass 10 get specific bumup values (MWd'MT). 

I 
I 
I
I 
I 
I
I
I 
I 
I
I
I

I
I
I
 
I
 

I

DOE/SNF/REP_o78 December 2003 
Revision 1 Page C-512 

I 
I 



Fuel Radionuclide Inventory Worksheet 
I. FlJcl .....T~te hlf....tion Estimated 

Fuel N.me: TRIGA STD (ITALY) 1FueI decay start date: 2010 Canister usage: 
SNFID#: 477 Estimates as of: 2010 18"xl0' 

Fuel Units & Oeser: 48 - ELEMENT Template: TRIGA-SS (lW/U-Zrx, SST, 101020%, U) 0.43 
Heavy Metal Mas.: B01.=9.36I<g ; EOl=9.17kg 'Template Bumup(MWd): 6.65 
ROD Storage Site: INEEl Template BOl Heavy Metal Mas. (MT): 0.000195 

Template Decay Time" 5 years 
D. Estimates m x" Xb b Y" Yb Gamma Sources 

Photon Total 
CilMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Burnup (MWd)' Bumup (MWdf (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 8.5173E-l0 178,703 357.405 O,ooE+OO 1,52E-07 3,04E-07 Avg. MeV 
Am-241 1,8331E-03 178,703 357.405 O.ooE+OO 3,28E-Ol 6.55E-Ol 0.0150 5.777E+13 
Am-242m 1.4129E-06 178.703 357,405 O.ooE+OO 2.52E-04 5,05E-04 0.0250 1.271E+13 
Am-243 1.4774E-07 178,703 357,405 O,ooE+OO 2.64E-05 5,28E-05 0.0375 1.082E+13 
C-14 1.2871 E-Q4 178.703 357.405 O.ooE+OO 2.30E-02 4.60E-02 0.0575 1.111E+13 
CI-36 2.8120E-06 178.703 357.405 O.ooE+OO 5.03E-04 1.01E-03 0.0850 6.883E+12 
Cm-243 1.7940E-07 178,703 357.405 O,ooE+OO 3.21E-05 6,41E-Q5 0.1250 4.998E+12 
Cm-244 1.6962E-06 178.703 357.405 O.ooE+OO 3,03E-04 6.06E-04 0.2250 5.839E+12 
Co-6O 1,2839E+OO 178.703 357.405 O.ooE+OO 2.29E+02 4.59E+02 0.3750 2,963E+12 
Cs-l34 9,0541E-02 178.703 357.405 O.ooE+OO 1.62E+Ol 3.24E+Ol 0.5750 3.939E+13 
Cs-l35 3,2195E-05 178.703 357,405 O.ooE+OO 5.75E-03 1.15E-02 0.8500 1.691E+12 
Cs-137 2.7564E+OO 178.703 357.405 O.ooE+OO 4.93E+02 9.85E+02 1.2500 3.433E+13 
Eu-154 1,5368E-02 178,703 357.405 O.ooE+OO 2,75E+OO 5.49E+OO 1.7500 2.289E+l0 
Eu-155 2,9293E-02 178.703 357,405 O,ooE+OO 5.23E+OO 1,05E+Ol 2.2500 3.689E+10 
Fe-55 7.7158E-Ol 178,703 357.405 O.ooE+OO 1.38E+02 2.76E+02 2.7500 2.927E+08 
H-3 1.1111E-Q2 178,703 357,405 O.ooE+OO 1.99E+OO 3.97E+OO 3.5000 3.408E+07 
1-129 7,3664E-07 178,703 357.405 O.ooE+OO 1.32E-04 2.63E-04 5.0000 1.931E+02 
Kr-SS 2.5263E-Ol 178,703 357.405 O.ooE+OO 4.51E+Ol 9,03E+Ol 7.0000 2. 186E+01 
Np-237 1.2427E-06 178.703 357,405 O,ooE+OO 2.22E-04 4.44E-04 11.0000 2.491E+00 
Pa-231 3.8511E-09 178,703 357.405 O.ooE+OO 6.88E-07 1.38E-06 
Pb-210 7,3860E-15 178.703 357,405 O,ooE+OO 1.32E-12 2,64E-12 
Pm-147 2.1023E+OO 178,703 357.405 O.ooE+OO 3,76E+02 7.51E+02 
Pu-238 1.0383E-Q3 178,703 357.405 O.ooE+OO 1.88E-Ol 3.71E-{)1 
Pu-239 5.5293E-Q3 178,703 357.405 O.ooE+OO 9,88E-Ol 1.98E+OO 
Pu-24O 2.1278E-03 178,703 357.405 O.ooE+OO 3,80E-{)1 7.60E-Ol 
Pu-241 1.0195E-{)1 178.703 357,405 O.ooE+OO 1.82E+Ol 3,64E+Ol 
Pu-242 2,3128E-07 178.703 357,405 O,ooE+OO 4.13E-{)5 8.27E-05 
Ra-226 5,2782E-14 178,703 357.405 O.ooE+OO 9.43E-12 1.89E-ll 
Ra-228 1.9338E-l0 178.703 357,405 O.ooE+OO 3.46E-08 6,91E-06 
RU-l06 9.1884E-02 178,703 357,405 O,ooE+OO 1,64E+Ol 3.28E+Ol 
Se-79 1,3018E-{)5 178,703 357.405 O.ooE+OO 2.33E-03 4.SSE-{)3 
Sn-126 1.2167E-05 178.703 357.405 O,ooE+OO 2.17E-Q3 4,35E-03 
Sr-90 2,6045E+OO 178,703 357,405 O.ooE+OO 4,65E+02 9.31E+02 
Te-99 4.4241E-Q4 178.703 357.405 O.ooE+OO 7,91E-02 1.58E-Ol 
Th-229 1,3713E-l0 178.703 357,405 O,ooE+OO 2.45E-08 4,90E-08 
Th-230 1.8090E-ll 178,703 357.405 O,ooE+OO 3.23E-09 6,47E-{)9 
Th-232 2,5278E-l0 178.703 357,405 O,ooE+OO 4.52E-06 9,03E-08 
T1-208 1,6947E-06 178.703 357,405 O,ooE+OO 3.03E-06 6,06E-06 
U-232 4,8737E-08 178.703 357,405 O,ooE+OO 8.71E-06 1,74E-05 Thermal Power 
U-233 1.2203E-Q7 178,703 357.405 O.ooE+OO 2,18E-Q5 4.36E-05 Nominal Heat Bounding 
U-234 1.5925E-Q7 178,703 357.405 O.ooE+OO 2.85E-{)5 5,69E-05 Output Heat Output 
U-235 -2,6194E-06 178,703 0,000 4.05E-03 3,58E-Q3 4.05E-03 (Walts) (Walts) 
U-236 12693E-{)5 178,703 357.405 O_ooE+OO 2.27E-03 4.54E-03 1.04E+lll 2.08E+Ol 
U-238 -3.6331 E-08 178.703 0.000 2.52E-03 2.51E-Q3 2.52E-03 TOIaI TOIaI 
V-90 2.6060E+OO 178.703 357,405 O.ooE+OO 4,66E+02 9.31E+02 
Other Radionuelides 6.44E+02 1.29E+03 
.W.TlIJtIt)Iate~~l'V.B lllldChe¢h 
Template Selection Summary 

FromSFD Used Basis lor Parameter Differences: 
-..Moderator: LW AND u ZIRC HyDRIDE lW AND U ZIRC HYDRIDE 

Fuel Cladding: SST (304) SST 
BOL HM Constituents: U-ZrHX U 

SOL Enrichment"-= 20 10t02O 

Bumup Summary (MWd) Basis lor burnup used in estimate: 
From SFD Estimated 

Nomlnal:J--- -:c9c:l.223=+-__~_ _=1C:7::8.7.~ No"'nal b<Jmup calculated from the heavy metal mass destroyed. 
Bounding: 357.405 Bounding burnup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
BumUD MulllDlier Given Bumup Estimated EOL HMlGlven EOl HM 

Nominal: 0.56 1.96 I 1.001 
Bounding: 1.12 , 

Reactor shutdown, core removal, storage, shipping or other date conflnmng that Irradiation ceased for fuel. 

~otal bumup for all fuel associated with this worksheet must be diVided by BOL heavy metal mass to get specific bumup values (MWdlMT). 

I 

I 
I 

I 
I 
I 
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I 
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Fuel Radionuclide Inventory Worksheet 

1. Fuel and Template Information Estimated 
Fuel Name: TRIGA STD (ITALV) 'Fuel decay start date: 2006 Canister usage: 

SNF ID II: 1080 Estimates as of: 2010 18"xl0' 
Fuel Units & Descr: 140· ELEMENT Template: TRIGA~SS (LW/U-Zrx, SST. 10 to 2()C}o. U) 1.26
 
Heavy Metal Mas", BOl=26.89kg ; EOl=25.31kg 'Template Bumup(MWd): 6.65
 

ROD Storage 5110: INEEL Template BOl Heavy Metal Mass (MT): 0.000195
 
; empIate Decay Time: 5 years 

n. Estimates m x" x. b Y" Y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Bumup (MWd)' Bumup (MWcl)' (Ci) Invenlories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 8.5173E-l0 1,510.189 3,020.377 O.OOE+OO 1.29E-Q6 2.57E-06 Avg. MeV 
Am-241 1.8331E-03 1,510.189 3,020.377 O.OOE+OO 2.77E+OO 5.54E+OO 0.0150 4.882E+14 
Am-242m 1.4129E-06 1,510.189 3.020.377 O.oOE+OO 2.13E-03 4.27E-03 0.0250 1.074E+14 
Am-243 1.4774E-07 1,510.189 3,020.377 O.OOE+OO 2.23E-Q4 4.46E-Q4 0.0375 9. 148E+13 
C-14 1.2871E-04 1,510.189 3,020.377 O.OOE+OO 1.94E-Ol 3.89E-Ol 0.0575 9.389E+13 
CI-36 2.8120E-Q6 1,510.189 3,020.377 O.OOE+OO 4.25E-03 8.49E-Q3 0.0850 5.817E+13 
Cm-243 1.7940E-07 1,510.189 3,020.377 O.OOE+OO 2.71E-04 5.42E-Q4 0.1250 4.224E+13 
Cm-244 1.6962E-OO 1,510.189 3,020.377 O.OOE+OO 2.56E-03 5.12E-03 0.2250 4.934E+13 
Co-60 1.2839E+OO 1,510.189 3,020.377 O.OOE+OO l.94E+03 3.88E+03 0.3750 2.504E+13 
Cs-l34 9.0541E-Q2 1,510.189 3,020.377 O.OOE+OO 1.37E+02 2.73E+02 0.5750 3.329E+14 
CS-l35 3.2195E-05 1,510.189 3,020.377 O.OOE+OO 4.88E-02 9.72E-02 0.8500 1.429E+13 
CS-137 2.7564E+OO 1,510.189 3,020.377 O.OOE+OO 4.16E+03 8.33E+03 1.2500 2.902E+14 
EU-l54 1.5368E-Q2 1,510.189 3,020.377 O.OOE+OO 2.32E+Ol 4.64E+Ol 1.7500 1.934E+11 
EU-155 2.9293E-Q2 1,510.189 3,020.377 O.OOE+OO 4.42E+Ol 8.85E+Ol 2.2500 3.118E+l1 
Fe-55 7.7158E-Ol 1,510.189 3.020.377 O.OOE+OO 1.17E+03 2.33E+03 2.7500 2.474E+09 
H-3 1.1111E-02 1,510.189 3,020.377 O.OOE+OO 1.68E+Ol 3.36E+Ol 3.5000 2.880E+08 
1-129 7.3684E-07 1,510.189 3,020.377 O.OOE+OO 1.11E-Q3 2.23E-03 5.0000 1.599E+03 
Kr-85 2.5283E-Ql 1,510.189 3,020.377---0-.00E+oo 3.82E+02 7.63E+02 7.0000 1.810E+02 
Np-237 1.2427E-Q6 1,510.189 3,020.377---0-.00E+oo 1.88E-Q3 3.75E-Q3 11.0000 2.062E+01 
Pa-231 3.8511E-Q9 1,510.189 3,020.377 O.OOE+OO 5.82E-Q6 1.16E-05 
Pb-21 0 7.3680E-15 1,510.189 3,020.377 O.OOE+OO 1.12E-ll 2.23E-ll 
Pm-147 2.1023E+OO 1,510.189 3,020.377 O.OOE+OO 3.17E+03 6.35E+03 
Pu-236 1.0383E-Q3 1,510.189 3,020.377 O.OOE+OO 1.57E+OO 3.14E+OO 
Pu-239 5.5293E-Q3 1,510.189 3,020.377 O.OOE+OO 8.35E+OO 1.67E+Ol 
PU-240 2.1278E-03 1,510.189 3,020.377 O.OOE+OO 3.21E+OO 6.43E+OO 
PU-241 1.0195E-Ol 1,510.189 3,020.377 O.OOE+OO 1.54E+02 3.08E+02 
Pu-242 2.3128E-Q7 1,510.189 3,020.377 O.OOE+OO 3.49E-04 6.99E-Q4 
Ra-226 5.2782E-14 1,510.189 3,020.377 O.OOE+OO 7.97E-ll 1.59E-l0 
Ra-228 1.9336E-l0 1,510.189 3,020.377 O.OOE+OO 2.92E-07 5.84E-Q7 
RU-l00 9.1684E-02 1,510.189 3,020.377 O.OOE+OO 1.36E+02 2.77E+02 
5e-79 1.3018E-Q5 1,510.189 3,020.377 O.OOE+OO 1.97E-Q2 3.93E-Q2 
5n-126 1.2167E-05 1,510.189 3,020.377 O.OOE+OO 1.84E-02 3.67E-Q2 
5r-90 2.6045E+OO 1,510.189 3,020.377 O.OOE+OO 3.93E+03 7.87E+03 
Tc-99 4.4241E-Q4 1,510.189 3,020.377 O.OOE+OO 6.68E-Ql 1.34E+OO 
Th-229 1.3713E-l0 1,510.189 3,020.377 O.OOE+OO 2.07E-Q7 4.14E-Q7 
Th-230 1.8090E-ll 1,510.189 3,020.377 O.OOE+OO 2.73E-Q8 5.46E-Q8 
Th-232 2.5278E-l0 1,510.189 3,020.377 O.OOE+OO 3.82E-Q7 7.63E-Q7 
TI-208 1.6947E-Q8 1,510.189 3,020.377 O.OOE+OO 2.56E-Q5 ·5.12E-05 
U-232 4.8737E-Q8 1,510.189 3,020.377 O.OOE+OO 7.36E-Q5 1.47E-Q4 Thermal Power 
U-233 1.2203E-Q7 1,510.189 3,020.377 O.OOE+OO 1.84E-<l4 3.69E-Q4 Nominal tteat Bounding 
U-234 1.5925E-Q7 1,510.189 3,020.377 O.OOE+OO 2.40E-Q4 4.81E-Q4 Output HeaIOutpul 
U-235 -2.6194E-OO 1,510.189 0.000 1.16E-Q2 7.68E-Q3 1.16E-02 /Watts) /Watts) 
U-236 1.2693E-05 1,510.189 3,020.377 O.OOE+OO 1.92E-Q2 3.83E-02 8.79E+Ol 1.76E+02 
U-238 -3.6331 E-Q8 1,510.189 0.000 7.23E-Q3 7.17E-Q3 7.23E-Q3 Total Total 
V-90 2.6060E+OO 1,510.189 3,020.377 O.OOE+OO 3.94E+03 7.87E+03 
Other Radionuclides 5.44E+03 1.09E+04 
m. Temolllli> Selection ~rv,B-"'p Summarv. ~!Id ~ 
Template Selection Summary 

FromSFD Used Basis for Parameler Differences: 
Reactor Moderator: LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding: SST (304) SST 
BOl HM eonstltuer.ts: U-ZrHX U 

SOL Enrichment %: 20.02640698 101020 

Bumup Summary (MWd)' Basis for bumup used in estimate: 
From SFD estimated 

Nomlnal:1 917.3811 1,510.189 Nominal MUp cdculaled!rom the heavy metal mass destroyed. 
BounCOng: 3,020.377 Bounding bumup assumed to be twice nominal bumup. 

Checks 

estimated Bumupt 
Bumup Multiplier Given Bumup Estimated EOl HMlGlven EOl HM 

Nominal: 1.65 1.65 I 1.001 
Boundlng:1 3.29 ,

Reactor shutdown, core removal. storage. shipptng or other date confinnlng that Irradiation ceased for fuel. 

2TotaJ bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdIMT). 
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Fuel Radionuclide Inventory Worksheet 
I. Fudlln<lTemplale I.nfonntltioD Estimated 

Fuel Name: TRIGA sm (ITALY) 'Fuel decay start date: 1999 Canister usage: 
SNFIO#: 478 Estimates as of: 2010 18"xl0' 

Fuel Units & Oeser: 71 - ELEMENT Template: TRIGA·SS (LWIU-Zrx, SST, 10 to 20%, U) 0.64 
Heavy Metal Mass: BOl=13.64kg ; EOl=12.84kg 2Template Bumup(MWd): 6.65 
ROD Storage Site: INEEL Template BOL Heavy Metal Mass (MT): 0.000195 

Template Decay Time" 10 years 
n. Ji'$imates m x. x. b y. y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 

Ac-227 1.3731E-09 765.881 1,531.763 O.OOE+oo 1.05E-OO 2.10E-OO AV9· MeV 
Am-241 2.3865E-03 765.881 1,531.763 O.OOE+OO l.83E+OO 3.66E+OO 0.0150 1.979E+14 
Am-242m 1.3812E-06 765.881 1,531.763 O.OOE+OO 1.OOE-Q3 2.12E-03 0.0250 4.192E+13 
Am-243 1.4767E-07 765.881 1,531.763 O.OOE+OO 1.13E-04 2.26E-04 0.0375 3.581E+13 
C-14 1.2863E-Q4 765.881 1,531.763 O.OOE+OO 9.85E-02 1.97E-Ql 0.0575 3.816E+13 
CI-38 2.8120E-OO 765.881 1,531.763 O.OOE+OO 2.15E-03 4.31E-Q3 0.0850 2.315E+13 
Cm-243 1.5895E-07 765.881 1,531.763 O.OOE+OO 122E-Q4 2.43E-Q4 0.1250 1.522E+13 
Cm-244 1.4008E-OO 765.881 1,531.763 O.OOE+OO 1.07E-03 2.15E-03 0.2250 1.975E+13 
Co-50 6.6541E-Ql 765.881 1,531.763 O.OOE+OO 5.10E+02 1.02E+03 0.3750 9.070E+12 
Cs-l34 1.6887E-02 765.881 1,531.763 O.OOE+OO 1.29E+Ol 2.59E+Ol 0.5750 1.421E+14 
Cs-l35 3.2195E-05 765.881 1,531.763 O.OOE+OO 2.47E-02 4.93E-02 0.8500 2.537E+12 
Cs-137 2.4556E+OO 765.881 1,531.763 O.OOE+OO 1.88E+03 3.76E+03 1.2500 7.628E+13 
EU-I54 1.0288E-Q2 765.881 1,531.763 O.OOE+OO 7.86E+OO 1.57E+Ol 1.7500 4.591E+10 
Eu-155 1.4570E-02 765.881 1,531.763 O.OOE+OO 1.12E+Ol 2.23E+Ol 2.2500 2.398E+09 
Fe-55 2.0381E-Ol 765.881 1,531.763 O.OOE+OO 1.56E+02 3.12E+02 2.7500 3.969E+07 
H-3 8.3940E-Q3 765.881 1,531.763 O.OOE+OO 6.43E+OO 1.29E+Ol 3.5000 4.704E+06 
1-129 7.3684E-07 765.881 1,531.763 O.OOE+OO 5.64E-04 1.13E-03 5.0000 8.077E+02 
Kr-65 1.8286E-Ol 765.881 1,531.763 O.OOE+OO 1.40E+02 2.5OE+02 7.0000 9.134E+Ol 
Np-237 1.2462E-OO 765.881 1,531.763 O.OOE+OO 9.54E-Q4 1.91E-03 11.0000 1.040E+Ol 
Pa-231 4.9143E-Q9 765.881 1,531.763 O.OOE+OO 3.76E-06 7.53E-OO 
Pb-21 0 1.7173E-14 765.881 1,531.763 O.OOE+OO 1.32E-l1 2.63E-l1 
Pm-147 5.6165E-Ol 765.881 1,531.763 O.OOE+OO 4.30E+02 8.5OE+02 
Pu-238 9.9820E-04 765.881 1,531.763 O.OOE+OO 7.64E-Ql 1.53E+OO 
Pu-239 5.5293E-Q3 765.881 1,531.763 O.ooE+OO 4.23E+OO 8.47E+OO 
Pu-240 2.1263E-Q3 765.881 1,531.763 O.OOE+OO 1.63E+OO 3.26E+OO 
Pu-241 8.0165E-Q2 765.881 1,531.763 O.ooE+OO 6.14E+Ol 1.23E+02 
Pu-242 2.3128E-07 765.881 1,531.763 O.OOE+OO l.77E-Q4 3.54E-04 
Ra-226 9.9774E-14 765.881 1,531.763 O.OOE+OO 7.64E-ll 1.53E-l0 
Ra-228 2.1729E-l0 765.881 1,531.763 O.ooE+OO 1.66E-Q7 3.33E-Q7 
Ru-lOO 2.9519E-03 765.881 1,531.763 O.OOE+OO 2.26E+OO 4.52E+OO 
8e-79 1.3017E-05 765.881 1,531.763 O.OOE+OO 9.97E-Q3 1.99E-02 
8n-126 1.2167E-05 765.881 1,531.763 O.ooE+OO 9.32E-03 1.86E-O: 
8r-90 2.3128E+OO 765.881 1,531.763 O.ooE+OO 1.77E+03 3.54E+03 
Tc-99 4.4241E-04 765.881 1,531.763 O.OOE+OO 3.39E-Ql 6.78E-Ql 
Th-229 1.9459E-l0 765.881 1,531.763 O.OOE+OO 1.49E-Q7 2.98E-07 
Th-230 2.5564E-l1 765.881 1,531.763 O.OOE+OO 1.96E-08 3.92E-08 
Th-232 2.5278E-l0 765.881 1,531.763 O.ooE+OO 1.94E-Q7 3.87E-07 
T1-208 1.6947E-Q8 765.881 1,531.763 O.OOE+OO 1.30E-Q5 2.5OE-Q5 
U-232 4.6812E-08 765.881 1,531.763 O.OOE+OO 3.59E-05 7.17E-Q5 Thermal Power 
U-233 1.22OOE-Q7 765.881 1,531.763 O.OOE+OO 9.35E-05 1.87E-Q4 Nominal Heat Bounding 
U-234 1.7323E-Q7 765.881 1,531.763 O_ooE+OO 1.33E-04 2.65E-Q4 Output Heat Output 
U-235 -2.6194E-06 765.881 0.000 5.90E-Q3 3.90E-Q3 5.90E-Q3 /Watts\ /Watts) 
U-236 1.2693E-Q5 765.881 1,531.763 O.OOE+OO 9.72E-Q3 1.94E-Q2 3_00E+Ol 6_00E+Ol 
U-238 -3.6331 E-Q8 765.881 0.000 3.67E-Q3 3.64E-Q3 3.67E-03 Total Total 
Y-90 2.3128E+OO 765.881 1,531.763 O.ooE+OO 1.77E+03 3.54E+03 
Other Radionuclides 1.88E+03 3.76E+03 

JIl.l'emulate Se1edloll~rv,Ilomlll an<lC~ 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: LW AND U ZIRC HYDRIDE lW AND U ZIRC HYDRIDE 

Fuel Cladding: SST (304) SST 
BOL HM Constituents: U-ZrHX U 

BOL Enrichment %: 20.02640698 10t02O 

Burnup Summary (MWd) Basis for burnup used in estimate: 
FromSFD I Estimated 

Nomlnal:1 465.2431 765.881 Nominal bumup calculated from the heavy metal mass destroyed. 
Bounding: 1.531.763 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Eatlmatad Bumupl 
BumUD Mu1tiD11er Given Bumup Estimated EOL HMlGlven EOL HM 

Nomlnal:1 1.65 1.65 I 1.001 
Bounding: 3.29
 ,

Reactor shutdown, core removal, storage, shipping or other date confirming that Irradiation ceased for fuel. 

2TotaJ bumup for all fuel associated with this "INOrksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd'MT). 
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and TeqJlaw 1nf_tion Estimated 

Fuel Na"",: TRIGA 5TD (JAPAN) 1Fuel decay start date: 2010 Canister usage: 
SNFID#: 481 Estimates 89 of: 2010 18"xl0' 

Fuel Units & Oeser: 71 - ELEMENT Template: TAIGA·AI (LW/U-Zrx, Alum.• 10 to 20%, U) 0.64 
Heavy Metal M.s.: BO[;'13.85kg ; EO[;'13.77kg 2Template Bumup(MWd): 6.65 
ROD Storage 51..: INEEl Templ.... BOl Heavy Metal M••• (MT): 0.00018 

Templ.... Dec.y Time· 5 years 
ll.Estimat2s m x. x. b y. y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Inventories(CI) Inventories(Ci) Group (bounding) 
Ac-227 8.0632E-l0 134.933 269.867 O.OOE-+OO 1.09E-07 2.18E-Q7 Avg.MeV 
Am-241 2.2586E-Q3 134.933 269.867 O.OOE-+OO 3.05E-Ol 6.10E-Ol 0.0150 4.566E+13 
Am-242m 1.9925E-Q6 134.933 269.867 O.OOE+OO 2.69E-Q4 5.38E-04 0.0250 9.913E+12 
Am-243 2.3323E-Q7 134.933 269.867 O.OOE+OO 3.15E-05 6.29E-05 0.0375 1.235E+13 
C-14 4.3308E-Q5 134.933 269.867 O.OOE+OO 5.84E-03 1.17E-Q2 0.0575 9.467E+12 
CI-36 4.3023E-Q8 134.933 269.867 O.OOE-+OO 5.81E-06 1.16E-OS 0.0850 6.626E+12 
Cm-243 2.7429E-07 134.933 269.867 O.OOE-+OO 3.70E-OS 7.40E-Q5 0.1250 9.911E+12 
Cm-244 3.1504E-06 134.933 269.867 O.OOE-+OO 4.25E-04 8.50E-Q4 0.2250 5.532E+12 
Co-GO 3.1008E-Q2 134.933 269.867 O.OOE+OO 4.18E+OO 8.37E+OO 0.3750 2.462E+12 
Cs-l34 1.0367E-Ol 134.933 269.867 O.OOE+OO 1.40E+Ol 2.80E+Ol 0.5750 3.121E+13 
Cs-l35 3.1549E-OS 134.933 269.867 O.OOE+OO 4.26E-Q3 8.51E-03 0.8500 7.683E+12 
Cs-137 2.7564E+OO 134.933 269.867 O.OOE+OO 3.72E+02 7.44E+02 1.2500 7.965E+12 
Eu-l54 l.3490E+OO 134.933 269.867 O.OOE-+OO 1.82E+02 3.64E+02 1.7500 2.279E+l1 
Eu-155 4.3880E-Ql 134.933 269.867 O.OOE+OO 5.92E+Ol 1.18E+02 2.2500 2.771E+l0 
Fe-55 8.6782E-Q3 134.933 269.867 O.OOE-+OO 1.17E-+OO 2.34E+OO 2.7500 2.250E+08 
H-3 1.0805E-Q2 134.933 269.867 O.OOE+OO 1.46E+OO 2.92E-+OO 3.5000 2.631E+07 
1-129 7.3805E-Q7 134.933 269.867 O.OOE+OO 9.96E-Q5 1.99E-Q4 5.0000 1.625E+02 
Kr-SS 2.5218E-Ol 134.933 269.867 O.OOE+OO 3.40E+Ol 6.81E+Ol 7.0000 1.841E+Ol 
Np-237 1.4463E-Q6 134.933 269.867 O.OOE-+OO 1.95E-04 3.90E-Q4 11.0000 2.098E+OO 
Pa-231 3.5970E-Q9 134.933 269.867 O.OOE+OO 4.85E-07 9.71E-07 
Pb-21 0 8.2511E-15 134.933 269.867 O.OOE+OO l.l1E-12 2.23E-12 
Pm-147 2.0767E-+OO 134.933 269.867 O.OOE+OO 2.80E+02 5.60E+02 
Pu-238 1.3514E-Q3 134.933 269.867 O.OOE+OO 1.82E-Ql 3.65E-Ql 
Pu-239 5.6947E-03 134.933 269.867 O.OOE+OO 7.68E-Ql l.54E+OO 
Pu-240 2.2647E-D3 134.933 269.867 O.OOE+OO 3.06E-Ol 6.11E-Ol 
Pu-241 1.2574E-Ql 134.933 269.867 O.OOE+OO 1.70E+Ol 3.39E+Ol 
Pu-242 3.0602E-Q7 134.933 269.867 O.OOE-+OO 4.13E-Q5 8.26E-Q5 
Ra-226 5.7353E-14 134.933 269.867 O.OOE+OO 7.74E-12 1.55E-l1 
Ra-228 1.8150E-l0 134.933 269.867 O.OOE+OO 2.45E-Q8 4.90E-08 
Ru-l06 9.3744E-Q2 134.933 269.867 O.OOE+OO 1.26E+Ol 2.53E+Ol 
8e-79 1.2938E-Q5 134.933 269.867 O.OOE+OO 1.75E-Q3 3.49E-03 
8n-126 1.2239E-Q5 134.933 269.867 O.OOE+OO 1.65E-03 3.30E-03 
8r-90 2.6OODE+OO 134.933 269.867 O.OOE+OO 3.51E+02 7.02E+02 
Tc-99 4.4120E-Q4 134.933 269.867 O.OOE+OO 5.95E-Q2 1.19E-Ql 
Th-229 1.4749E-l0 134.933 269.867 O.OOE+OO 1.99E-Q8 3.98E-08 
Th-230 1.9549E-l1 134.933 269.867 O.OOE+OO 2.64E-D9 5.28E-Q9 
Th-232 2.3744E-l0 134.933 269.867 O.OOE+OO 3.20E-Q8 6.41E-08 
TI-208 1.9459E-Q8 134.933 269.867 O.OOE+OO 2.63E-D6 5.25E-06 
U-232 5.6015E-Q8 134.933 269.867 O.OOE+OO 7.56E-Q6 1.51E-OS Thermal Power 
U-233 1.3132E-Q7 134.933 269.867 O.OOE+OO 1.77E-05 3.54E-05 Nominal Heat Bounding 
U-234 1.7323E-Q7 134.933 269.867 O.OOE+OO 2.34E-Q5 4.67E-Q5 Output Heat Output 
U-235 -2.6159E-Q6 134.933 0.000 5.98E-Q3 5.63E-D3 5.98E-D3 /Wattsl /Wattsl 
U-236 1.2717E-Q5 134.933 269.867 O.OOE+OO 1.72E-D3 3.43E-D3 6.78E+OO 1.36E+01 
U-238 -3.8857E-Q8 134.933 0.000 3.72E-Q3 3.72E-03 3.72E-D3 Total Total 
Y-90 2.6015E+OO 134.933 269.867 O.OOE+OO 3.51E+02 7.02E+02 
Other Radionuclides 5.13E+02 1.03E+03 
m.TempIa~SeJectWnSuniDlaJ"Y.8~p~· and'~ 
Tern I~ Selection Summary 
__r: FromSFD Used Basis for Parameler Differences: 

LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding: ALUM ALUM 
BOl HM ConsUtuents: U-ZrHX U 

SOL Enrichment %: 20.00000073 10t02O 

Bumup Summary (MWd)' Basis for burnup used In estimate: 
FromSFD Estimated 

Nomlnal:1 134.9331 67.771 Nominal bumup laken diredly from SFD (converted to MWd). 
Bounding: 269.867 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bum.1> Multiplier Given BumuD Estimatad EOl HMlGlven EOl HM 

Nominal: 0.26 0.50 I 1.001 
Bounding:1 0.53 ,

Reactor shutdown, core removal, storage, shiPping or other date conflnnlng thai Irradiation ceased for fuel. 

2Total bumup for all fuel associated YAth this 'WOl1<sheet must be divided by BOL heavy metal mass to get specific bumup values (MWd/MT). 
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I Fuel Radionuclide Inventory Worksheet 

I. Fuej·"!Jd T~llllnf0tnJ8tiOll Estimated 
Fuel Name: TRIGA STD (JAPAN) 1Fuel decay start date: 2010 Canister usage: 

SNF10 #: 479 Estimates as of: 2010 18"x10' 
Fuel Units & Oeser: 73 - ELEMENT Template: TRIGA-SS (lW/lJ.Zrx. SST. 10 to 20%. U) 0.66 
Heavy Metal Mass: B01;14.24kg ; EOl='4.09kg 'Template Bumup(MWd): 6.65 
ROO Slorage Site: INEEl Template BOl Heavy Metal Mass (MT): 0.000195 

Template Decay Time' 5 years 

D. Estimates m Xo x. b Yo Y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 8.5173E-l0 139.373 278.745 O.OOE+OO U9E-07 2.37E-07 Avg. MeV 
Am-241 1.8331E-03 139.373 278.745 O.OOE+OO 2.55E-Ol 5.11E-Ql 0.0150 4.505E+13 
Am-242m 1.4129E-06 139.373 278.745 O.OOE+OO 1.97E-04 3.94E-04 0.0250 9.913E+12 
Am-243 1.4774E-07 139.373 278.745 O.OOE+OO 2.06E-05 4.12E-Q5 0.0375 8.442E+12 
C-14 1.2871E-04 139.373 278.745 O.OOE+OO 1.79E-02 3.59E-02 0.0575 8.665E+12 
CI-36 2.8120E-06 139.373 278.745 O.OOE+OO 3.92E-04 7.84E-<J4 0.0850 5.368E+12 
Cm-243 1.7940E-07 139.373 278.745 O.OOE+OO 2.50E-05 5.00E-05 0.1250 3.898E+12 
Cm-244 1.6962E-Q6 139.373 278.745 O.OOE+OO 2.36E-04 4.73E-04 0.2250 4.554E+12 
CO-50 1.2839E+OO 139.373 278.745 O.OOE+OO 1.79E+02 3.58E+02 0.3750 2.311E+12 
Cs-l34 9.Q541E-02 139.373 278.745 O.OOE+OO 1.26E+Ol 2.52E+Ol 0.5750 3.072E+13 
Cs-135 3.2195E-Q5 139.373 278.745 O.OOE+OO 4.49E-03 8.97E-Q3 0.8500 1.318E+12 
Cs-137 2.7564E+OO 139.373 278.745 O.OOE+OO 3.84E+02 7.68E+02 1.2500 2.678E+13 
Eu-154 1.5368E-Q2 139.373 278.745 O.OOE+OO 2.14E+OO 4.28E+OO 1.7500 1.785E+10 
Eu-155 2.9293E-02 139.373 278.745 O.OOE+OO 4.08E+OO 8.17E+OO 2.2500 2.877E+l0 
Fe-55 7.7158E-Ol 139.373 278.745 O.OOE+OO 1.08E+02 2.15E+02 2.7500 2.283E+08 
H-3 1.IIIIE-02 139.373 278.745 O.OOE+OO 1.55E+OO 3.10E+OO 3.5000 2.658E+07 
1-129 7.3684E-07 139.373 278.745 O.OOE+OO 1.03E-04 2.Q5E-04 5.ססOO 1.549E+02 
Kr-85 2.5263E-Ol 139.373 278.745 O.OOE+OO 3.52E+Ol 7.04E+Ol 7.ססOO 1.755E+Ol 
Np-237 1.2427E-06 139.373 278.745 O.OOE+OO 1.73E-<J4 3.46E-04 11.ססoo 2.000E+OO 
Pa-231 3.8511E-09 139.373 278.745 O.OOE+OO 5.37E-07 1.07E-Q6 
Pb-210 7.3680E-15 139.373 278.745 O.OOE+OO 1.03E-12 2.06E-12 
Prn-147 2.1023E+OO 139.373 278.745 O.OOE+OO 2.93E+02 5.86E+02 
Pu-238 1.0363E-Q3 139.373 278.745 O.OOE+OO 1.45E-Ol 2.89E-Ql 
Pu-239 5.5293E-03 139.373 278.745 O.OOE+OO 7.71E-Ql 1.54E+OO 
Pu-240 2.1278E-03 139.373 278.745 O.OOE+OO 2.97E-Ql 5.93E-Ql 
Pu-241 1.0195E-Ol 139.373 278.745 O.OOE+OO 1.42E+Ol 2.84E+Ol 
Pu-242 2.3128E-Q7 139.373 278.745 O.OOE+OO 3.22E-05 6.45E-05 
Ra-226 5.2782E-14 139.373 278.745 O.OOE+OO 7.36E-12 1.47E-ll 
Ra-228 1.9338E-l0 139.373 278.745 O.OOE+OO 2.70E-08 5.39E-08 
Ru-l06 9.1684E-02 139.373 278.745 O.OOE+OO 1.28E+Ol 2.56E+Ol 
8e-79 1.3018E-Q5 139.373 278.745 O.OOE+OO 1.81E-<J3 3.63E-Q3 
8n-126 1.2167E-Q5 139.373 278.745 O.OOE+OO 1.70E-03 3.39E-03 
8r-90 2.6045E+OO 139.373 278.745 O.OOE+OO 3.63E+02 7.26E+02 
Tc-99 4.4241E-Q4 139.373 278.745 O.OOE+OO 6.17E-02 1.23E-Ql 
Th-229 1.3713E-l0 139.373 278.745 O.OOE+OO 1.91E-Q6 3.82E-oB 
Th-230 1.8090E-ll 139.373 278.745 O.OOE+OO 2.52E-09 5.04E-Q9 
Th-232 2.5278E-l0 139.373 278.745 O.OOE+OO 3.52E-08 7.05E-08 
TI-208 1.6947E-oB 139.373 278.745 O.OOE+OO 2.36E-06 4.72E-Q6 
U-232 4.8737E-08 139.373 278.745 O.OOE+OO 6.79E-Q6 l.36E-Q5 Thermal Power 
U-233 1.2203E-Q7 139.373 278.745 O.OOE+OO 1.70E-Q5 3.40E-Q5 Nominal Heat Bounding 
U-234 1.5925E-07 139.373 278.745 O.OOE+OO 2.22E-Q5 4.44E-Q5 Output Heat Output 
U-235 -2.6194E-Q6 139.373 0.000 6.15E-03 5.79E-<J3 6.15E-03 (Watts) (Watts) 
U-236 1.2693E-Q5 139.373 278.745 O.OOE+OO l.77E-03 3.54E-03 8.11E+OO 1.62E+Ol 
U-238 -3.8331 E-oB 139.373 0.000 3.83E-Q3 3.82E-Q3 3.83E-Q3 Total Total 
Y-90 2.6060E+OO 139.373 278.745 O.OOE+OO 3.63E+02 7.26E+02 
Other Radianuelides 5.02E+02 1.00E+03 
In. Temolate Selection Swl!marv,B_ llutlCheck5 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reector _or: LW AND U ZIRC HyDRIDE LW AND UZIRC HYDRIDE 

Fuel Cladding: SST (304) SST
 
BOL HM Constituents:
 lJ.ZrHX U

BOL Enrichment eye: 20 101020

Burnup Summary (MWd) Basis for burnup used in estimate: 
FromSFD Estimated 

Nominal:1 138.734\ 139.373 Nominal bumup calculated from the heavy metal mass destroyed. 
Bounding:1 I 278.745 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
BumuD MUltiplier Given Bumup Estimated EOl HMiGiven EOL HM 

Nomlnal:1 0.29 1.00 I 1.001 
Bounding: 0.57 ,

Reactor shutdown, core removal, storage, shiPping or other date confimnng that Irradiation ceased for fuel.
 

~otal bumup for all fuel associated 'Nith this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdIMT).
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and Template lJlfonuati.... Estimated 

Fuel Name: TRIGA STD (KSU) 1 Fuel decay start date: 2035 Canister usage: 
SNFID": 804 Estimates as of: 2010 18"xl0' 

Fuel Units & Dasc7: 3 - ELEMENT Template: TRIGA-AI (LW/U-Zrx, Alum.. 10 to 20%, U) 0.03 
Heavy Metal Mas., BOl=.54kg ; EOl=.51kg 'Template Bumup(MWd): 6.65 
ROD Storage Site: INEEL T"",plate BOL Heavy Metal Mass (MT): 0.00018 

Template Decay Time' 5 years 

n. Estimates m xn x. b Yn Y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuelide Template Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 8.0632E-l0 25.772 51.544 O.ooE+OO 2.OSE-Q8 4.16E-08 Avg. MeV 
Am-241 2.2586E-03 25.772 51.544----O'OOE+oo 5.82E-Q2 1.16E-Ol 0.0150 8.721E+12 
Am-242m 1.9925E-OO 25.772 51.544 O.ooE+OO 5.14E-Q5 1.03E-04 0.0250 1.893E+12 
Am-243 2.3323E-07 25.772 51.544 O.ooE+OO 6.01E-Q6 1.20E-Q5 0.0375 2.359E+12 
C-14 4.3308E-05 25.772 51.544 O.OOE-HlO 1.12E-03 2.23E-03 0.0575 1.808E+12 
CI-36 4.3023E-Q8 25.772 51.544 O.OOE+OO l.l1E-OO 2.22E-OO 0.0850 1.266E+12 
Cm-243 2.7429E-07 25.772 51.544 O.ooE+OO 7.07E-OO 1.41E-05 0.1250 1.893E+12 
Crn-244 3.1504E-OO 25.772 51.544 O.ooE+OO 8.12E-05 1.62E-04 0.2250 1.057E+12 
Co-6O 3.1008E-02 25.772 51.544 O.ooE-HlO 7.99E-01 1.60E+OO 0.3750 4.702E+11 
Cs-134 1.0367E-01 25.772 51.544 O.ooE-HlO 2.67E+OO 5.34E+OO 0.5750 5.962E+12 
Cs-135 3.1549E-05 25.772 51.544 O.OOE+OO 8.13E-04 1.63E-Q3 0.8500 1.467E+12 
Cs-137 2.7564E+OO 25.772 51.544 O.ooE+OO 7.10E-Hl1 1.42E-Hl2 1.2500 1.521E+12 
Eu-154 1.3490E+OO 25.772 51.544 O.ooE-HlO 3.48E-Hl1 6.95E-Hl1 1.7500 4.354E+10 
Eu-155 4.3880E-Q1 25.772 51.544 O.ooE+OO 1.13E-Hl1 2.26E-Hl1 2.2500 5.292E+09 
Fe-55 8.6782E-03 25.772 51.544 O.ooE+OO 2.24E-Q1 4.47E-Ql 2.7500 4.298E+07 
H-3 1.0805E-Q2 25.772 51.544 O.ooE+OO 2.78E-Q1 5.57E-Q1 3.5000 5.025E+06 
1-129 7.3805E-Q7 25.772 51.544 O.oOE+OO 1.90E-05 3.80E-Q5 5.ססOO 2.973E+01 
Kr-85 2.5218E-Q1 25.772 51.544 O.ooE+oD 6.50E+OO 1.30E-Hl1 7.ססOO 3.365E+00 
Np-237 1.4463E-Q8 25.772 51.544 O.ooE+OO 3.73E-05 7A5E-05 11.ססOO 3.834E-01 
Pa-231 3.5970E-Q9 25.772 51.544 O.ooE+OO 9.27E-OS 1.85E-07 
Pb-21 0 8.2511E-15 25.772 51.544 O.ooE+OO 2.13E-13 4.25E-13 
Pm-147 2.0767E+OO 25.772 51.544 O.ooE+OO 5.35E-Hl1 1.07E-Hl2 
Pu-238 1.3514E-03 25.772 51.544 O.oOE+OO 3.48E-02 6.97E-Q2 
Pu-239 5.6947E-03 25.772 51.544 O.ooE+OO 1.47E-Q1 2.94E-01 
Pu-240 2.2647E-Q3 25.772 51.544 O.ooE+OO 5.84E-Q2 1.17E-Q1 
Pu-241 1.2574E-01 25.772 51.544 O.ooE-HlO 324E+OO 6.48E+OO 
Pu-242 3.0602E-Q7 25.772 51.544 O.ooE+OO 7.89E-Q6 1.58E-Q5 
Ra-226 5.7353E-14 25.772 51.544 O.ooE+OO 1.48E-12 2.96E-12 
Ra-228 1.8150E-10 25.772 51.544 O.ooE+OO 4.68E-Q9 9.36E-Q9 
Ru-lOO 9.3744E-Q2 25.772 51.544 O.ooE+OO 2.42E+OO 4.83E+OO 
5e-79 1.2938E-Q5 25.772 51.544 O.ooE+OO 3.33E-Q4 6.67E-04 
5n-126 1.2239E-Q5 25.772 51.544 O.ooE+OO 3.15E-Q4 6.31E-Q4 
5r-90 2.8000E+OO 25.772 51.544 O.ooE+OO 6.70E-Hll 1.34E-Hl2 
Te-99 4.4120E-Q4 25.772 51.544 O.ooE+OO 1.14E-Q2 2.27E-Q2 
Th-229 1.4749E-10 25.772 51.544 O.ooE+OO 3.80E-Q9 7.60E-09 
Th-230 1.9549E-ll 25.772 51.544 O.ooE+OO 5.04E-l0 1.01E-09 
Th-232 2.3744E-l0 25.772 51.544 O.ooE+OO 6.12E-09 1.22E-08 
TI-2OS 1.9459E-08 25.772 51.544 O.ooE+OO 5.01E-Q7 1.ooE-OO 
U-232 5.6015E-08 25.772 51.544 O.ooE+OO 1.44E-06 2.89E-06 Thermal Power 
U-233 1.3132E-Q7 25.772 51.544 O.OOE-HlO 3.38E-06 6.77E-06 Nominal Heat Bounding 
U-234 1.7323E-Q7 25.772 51.544 O.ooE+OO 4.46E-Q6 8.93E-Q6 Output Heat Output 
U-235 -2.6159E-OO 25.772 0.000 2.33E-Q4 1.66E-Q4 2.33E-Q4 /Watts\ /Watts\ 
U-236 1.2717E-05 25.772 51.544 O.ooE+OO 3.28E-Q4 6.55E-Q4 1.29E+110 2.59E+110 
U-238 -3.8857E-08 25.772 0.000 1.45E-04 1.44E-Q4 1.45E-Q4 Total Total 
V-90 2.6015E+OO 25.772 51.544 O.ooE+OO 6.70E-Hll 1.34E+02 
Other Radianuelides 9.80E-Hll 1.96E-Hl2 
m. Temolate Selecti9ns..-rv, IIunt!lP Summarv,and (;~ 
Templale Selection Summary 

FrcmSFD Used Basis for Parameler Differences: 
Reactor Moderator: LW AND U ZIAC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding: ALUM ALUM 
BOL HM Constituents: U-ZrHX U 

BOL Enrichment ~~ 19.99999834 10t02O 

Burnup Summary (MWd)' Basis for bumup used in estimate: 
From SFD Estimated 

Nominal:1 I 25.772 _ bumup calculated from the heavy metal mass destroyed. 
Bounding:1 51.544 BoundIng bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumup Multiplier Given Bumup Estimated EOL HMlGlven EDL HM 

Nominal: 1.29 I 1.001 
Boundlng:1 2.58 ,

Reactor shutdown, core removal, storage, shipping or other date confnnung that Irradiation ceased for fuel. 

~otal bumup for all fuel assodated with this worksheet must be diVided by BOl heavy metal mass to get specific bumup values (MWdlMT). 
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Fuel Radionuclide Inventory Worksheet 
t. Fuel and Templat~ lnfonnatiou Estimated 

Fuel Name: TRIGA STD (KSU) 1Fuel decay start date: 1973 Canister usage: 
SNFID#: 871 Estimates as of: 2010 18"x10' 

Fuel Units & Oeser: 61 - ELEMENT Template: TRIGA-AI (LW/U·Zrx, Alum., 10 to 20%, U) 0.55 
_vy Metal Mass: BOl=11.29k9 ; EOl=11.21k9 'Template Bumup(MWd): 6.65 
ROD Storage Site: INEEL Template BOL _vy Metal Mass (MT): 0.00018 

Template Decay Time' 35 years 
n. Estimates m Xo x. b Yo y. Gamma Sources 

Photon Total 
CUMWdFrom Nominal BOUnding Fuel Initial Activity Nominal Fuel BOUnding Fuel Energy Photonslsec 

Radionuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 6,1S04E-09 109,984 219.967 O,ooE+OO 6.76E-07 1.35E-06 Avg. MeV 
Am-241 4.816SE-03 109.984 219.967 O.ooE+OO S,30E-01 l.06E+OO 0.0150 1.551E+13 
Am-242m 1.7383E-06 109.984 219,967 O.ooE+OO 1.91E·04 3,82E-04 0.0250 3.211E+12 
Am-243 2,3263E-07 109,984 219.967 O,ooE+OO 2,S6E-OS S.12E-oS 0.0375 3.030E+12 
C-14 4.3158E-OS 109.984 219.967 O.ooE+OO 4,7SE-03 9,49E-03 0.0575 3.053E+12 
CI-36 4.3023E-OB 109.984 219,967 O,ooE+OO 4.73E-06 9.46E-06 0.0850 1.822E+12 
Cm-243 1.3229E-07 109,984 219.967 O.ooE+OO 1.4SE-OS 2.91E-oS 0.1250 1.574E+12 
Cm-244 l.0000E-06 109.984 219,967 O.ooE+OO 1.10E-04 2,20E-04 0.2250 1.628E+12 
Co-® 6.0120E-04 109.984 219,967 O.ooE+OO 6.61E-02 1.32E-01 0.3750 6.908E+l1 
Cs-l34 4.3534E-06 109,984 219,967 O.ooE+OO 4,79E-04 9,S8E-04 0.5750 1,138E+13 
Cs-13S 3.1S49E-Q5 109.984 219.967 O.ooE+OO 3.47E-03 6,94E-03 0.8500 5.807E+11 
Cs-137 1.3788E+OO 109.984 219,967 O,ooE+OO 1.S2E+02 3,03E+02 1.2500 5.698E+l1 
Eu-l54 1,2041E-Ol 109,984 219.967 O.ooE+OO 1.32E+Ol 2.6SE+Ol 1,7500 1.833E+10 
EU-1SS 6,64S1E-03 109,984 219.967 O,ooE+OO 7.31E-Ol 1.46E+OO 2.2500 3.617E+05 
Fe-55 2,9336E-06 109.984 219.967 O,ooE+OO 3,23E-04 6,4SE-04 2.7500 1.223E+05 
H-3 2.oo7SE-Q3 109,984 219.967 O.ooE+OO 2,21E-Ol 4.42E-Ol 3.5000 3.075E+02 
1-129 7.380SE-07 109,984 219.967 O.ooE+OO 8,12E-OS 1,62E-04 5.ססOO 1.295E+02 
Kr-8S 3.6301E-02 109.984 219,967 O.ooE+OO 3.99E+OO 7,98E+OO 7.ססOO 1.461E+Ol 
Np-237 1.49nE-06 109.984 219,967 O.ooE+OO l.65E-04 3.29E-04 11.ססOO 1.661E+OO 
Pa-231 1,127SE-OB 109,984 219,967 O.ooE+OO 124E-06 2.48E-06 
Pb-210 3,8932E-13 109,984 219.967 O.ooE+OO 4.28E-ll 8,S6E-l1 
Pm-147 7,S383E-04 109,984 219.967 O.ooE+OO 8.29E-02 l.66E-ol 
Pu-238 l.0668E-03 109.984 219,967 O.ooE+OO 1.17E-Ol 2.35E-Ol 
Pu-239 S,6902E-03 109,984 219.967 O,ooE+OO 6.26E-Ol 1,2SE+OO 
Pu-240 2,2S71E-03 109,984 219.967 O.ooE+OO 2,48E-Ol 4,96E-ol 
Pu-241 2,9699E-02 109,984 219.967 O,ooE+OO 3,27E+OO 6,S3E+OO 
Pu-242 3.0602E-07 109.984 219,967 O.ooE+OO 3,37E-05 6.73E-OS 
Ra-226 1.0704E-12 109,984 219.967 O,ooE+OO 1,18E-l0 2.3SE-l0 
Ra-228 2,3654E-10 109.984 219.967 O.ooE+OO 2.60E-oB S,20E-oB 
Ru-106 1.0444E-l0 109.984 219,967 O.ooE+OO 1.lSE-OB 2,30E-oB 
8e-79 1.2934E-oS 109.984 219,967 O,ooE+OO l-.42E-03 2.85E-03 
8n-126 1.2236E-Q5 109.984 219.967 O,ooE+OO 1.35E-Q3 2.69E-03 
8r-90 1.2740E+OO 109,984 219.967 O.ooE+OO 1,40E+02 2,60E+02 
Te-99 4.4120E-04 109.984 219.967 O.ooE+OO 4.85E-02 9,71E-02 
Th-229 6,4226E-l0 109,984 219.967 O.ooE+OO 7,06E-oB 1.41E-07 
Th-230 1.0S94E-l0 109.984 219.967 O,ooE+OO 1.17E-OB 2.33E-oB 
Th-232 2,3744E-l0 109,984 219,967 O.ooE+OO 2.61E-OB S,22E-oB 
TI-208 l.Sn4E-oB 109.984 219,967 O.ooE+OO 1,73E-06 3.47E-06 
U-232 4.2S11E-oB 109.984 219.967 O,ooE+OO 4,68E-06 9.3SE-06 Thermal Power 
U-233 1.31SSE-07 109,984 219.967 O,ooE+OO 1,4SE-05 2.89E-05 Nominal Heat Bounding 
U-234 3.oo30E-07 109.984 219,967 O.ooE+OO 3.30E-05 6,61E-05 Output Heat Output 
U-23S -2.6144E-06 109.984 0,000 4.88E-Q3 4,S9E-03 4.88E-03 /Wattsl /Wattsl 
U-236 1.2720E-Q5 109.984 219,967 O.ooE+OO 1.40E-Q3 2.60E-03 1.85E+OO 3.70E+OO 
U-238 -3,8857E-OB 109,984 0.000 3,03E-Q3 3.03E-03 3.03E-03 Total Total 
V-90 1.2744E+OO 109.984 219.967 O.ooE+OO 1.40E+02 2,80E+02 
Other Radionuelides 1.68E+02 3,35E+02 

'W. TeJllPlak~~!Y,Q,,",u andCbed<s 'i 
Template selection Summary 

FromSFD Used Basis for Parameter Differences: Reactor _or: 
LW AND U ZIRe HYDRIDE LW AND U ZIRe HYDRIDE 

FuaI Cladding:
 ALUM (1100)
 ALUM 
BOL HM Constituents:
 U-ZrHX
 U 

SOL Enrichment 'Yo:
 20 10t02O 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nominal: 109.9841 75.693 Nominal bumup lalu>n dired~ lrom 8FD (converted to MWd). 
Boundlng:1 I 219.967 Bounding bumup asslm9d to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumup Multiplier Given Bumup Estimated EOL HMlGlven EOL HM 

Nominal: 0.26 0.69 I 1.001 
Boundlng:1 0.53 

'Reador shutdown. core removal, storage, shipping or other date confmmng that Irradiation ceased for fuel.
 

2Tatal bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWcVMT).
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Fuel Radionuclide Inventory Worksheet 

I. Fuel and TeDljlIale lJlfonnation Estimated 
Fuel Name: TRIGA STD (MEXICO) 1 Fuel decay start date: 2006 Canister usage: 

SNF 10 II: 482 Estimates as of: 2010 18",10' 
Fuel Units & Des." 151 . ELEMENT Template: TRIGA-SS (lW/U·Zrx. SST. 10 to 20%. U) 1.36 
Heavy Metal Mas.: BOl=29.45k9 ; EOl=28.40kg 'Templote Bumup(MWd): 6.65 
ROD Storage Site: INEEl Template BOl Heavy Metal Ma•• (MT): 0.000195 

Temptate Decay Time' 5 yealS 

n. EstiDwtes m b Y.. Yb Gamma Sources 
Photon Tolal 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuelide Template Fuel Burnup (MWd)' Bumup (MWd)' (ei) tnventories(Ci) Inventories(Ci) Group (bounding) 

-,;A":C:-,-2~2;:;7 8'O'.~51;;;7",3,,,E_;-1;;:0----_o9;;;9:74.:;;60~5~---1",.~98~9~.209 0.OOE=,+O.;;0;c-__",8";.4;;7",E;C-0,,,7~__-;1;:;.6;;9~E,:,-06""_jl-~A~V~9.:::Me~v__----;:="""""
Am-241 1.8331E-03 994.605 1,989.209---O:00"·:Eo.:+OO~~__-,:,1.:o:8."2E~+oo~:___---,3,,,.,,,65~E~+OO,=--1~_-:0-:.0:::1=:5O:____---::3.",2;;;15;::E~+-:::-14 
Am-242m 1.4129E-06 994.605 1,989.209 O.OOE+OO 1.41E-03 2.81E-03 0.0250 7.074E+13 
Am-243 1.4774E_Q7 994.605 1,989.209 O.OOE+OO 1.47E-Q4 2.94E-04 0.0375 6.025E+13 

"'C"'-"'147-- --::1"'.2"'8,:,,71"'E=--Q4= _:9''94:-:-c.6O=5----1''''"'98'"9~.2:o~09 O.OOE+OO 1.28E-Ol 2.56E-Ol 0.0575 6.184E+13 
CI-36 2.8120E-06 994.605 1,989.209 0.OO:~E-"+OO~--~2-":.8~0;=E-_o0::;3----;;5.:;.5~9;=E--;;0::;3-+-~0.C':0850~--_""3.~83:;;1:;:E-'-+1;:c3 
Cm-243 1.7940E_Q7 994.605 1,989.209 0.OO~E+OO.:..;=::___--...,1~.7:::8"E=--,,04~--~3-:.5"'7~E:_c-Q4~-+_-0='.=12=5O'::----:2:,:.7::82::;E=-+:..:1~3 
..;C~me.-;:244=_-------'-1-":.6~96~2c:E=--06~-----'994~~.605=----1"',~98~9~.2=,09=-__--,O:;:."OO",E~+oo~--,--__-,1-:.69E-03 3.37E-Q3 0.2250 3.25OE+13 
Co-50 1.2839E+OO 994.605 1,989.209 O.OOE+OO 1.28E+03 2.55E+03 0.3750 1.649E+13 

..;C"'S...:-1"'34-=- 9==.7054"-=-=1.;E_:-Q"_'2----_:994~.'=605=-----1"'.~98"'9"'0:.209 O.OOE+OO 9.01E+Ol 1.80E+02 0.5750 2.192E+14 
-;C"'S'-:-1"'3"'5 ._;c3"'.2;O;l95~E'-:-Q;;;5<_-----;9"'94~.605~----;-1,"'98;:;;9",.2;:;;09 O.OOE+OO 3.20E-02 6.40E-02 0.8500 9.409E+12 
Cs-137 2.7564E+OO 994.605 1,989.209 O.OOE+OO 2.74E+03 5.48E+03 1.2500 1.911E+14 
Eu-l54 1.5368E_Q2 994.605 1,989.209 O.OOE+OO 1.53E+Ol 3.06E+Ol 1.7500 1.274E+l1 

""E:=u--:l,;:5:o5 ~2"'.9:::2"'93~E:o_-~02';___-----::99;;_4;'_.60~5-------::1-:,9~8c.=9.",209 O.OOE+OO 2.91E+Ol 5.83E+Ol 2.2500 2.053E+l1 
Fe-55 7.7158E-Ol 994.605 1,989.209 0.OO=E+OO'-7.:--'--__7...,,67:.;E='+O'=72---~1.753"'E='+O""'3-_n_---'2o:..7=5OOc=----.:.:1.60'29,~E+ ..09::o 

-;-H"'-3""' ==1-:.10;1;;-11;-;E=--;;;02:;--- -:994~"'.60~5---___,1;-:,;:;;98'"9;c.2;o09~ O.OOE+OO 1.11 E+Ol 2.21 E+Ol 3.5000 1.897E+08 
-;~;-:1""2C:9 ._-=7-:.3684=:::E:o_-Q~7--_-__,994~;::.60~5'----_;_1,'=9~89:;:',,209 O.OOE+OO 7.33E-04 1.47E-Q3 5.ססOO 1.061E+03 
-;;K-;':r-cC8:o;:5;=;- ~ -:2;';.5"'2~63c;;E;o--Q;;;1;;___-----;;:994;;-;c.60~5-------::1"',9;;;8;;;9.",2~9 O.OOE+OO 2.51E+02 5.03E+02 171'ססOO.ססoo 1.201E+02 
Np-237 1.2427E-06 994.605 1,989.209 O.OOE+OO 1.24E-Q3 2.47E_Q3 1.368E+Ol 
Pa-231 3.8511E_Q9 994.605 1,989.209 O.OOE+OO 3.83E-06 7.66E-06 
~P"-b--=2;cl0:=__-----_-__,7"'.:':3880=;=E_:-lo::5:__---""994~.'=605=-=-----1;-:,9:89.209 O.OOE+OO 7.35E-12 1.47E-ll 
~p'"m";-;;;140i7-------2~."'10~2"'3:;::E";+OO~-----;9~94~.605~---~1,,,,98;;;9~.209 O.OOE+OO 2.09E+03 4.18E+03
-=P"'U_:-2~38:=--------__---:'1.'=0363="_'E:_c-Q,,3:-----_:9~94~.605=----___;_1,,,,,98,,,9"'0:.209 O.OOE+OO 1.03E+OO 2.07E+OO
Pu-239 5.5293E-Q3 994.605 1,989.209 O.OOE+OO 5.50E+OO 1.10E+Ol 
Pu-240 2.1278E-Q3 994.605 1,989.209 O.OOE+OO 2.12E+OO 4.23E+OO 
Pu-241 1.0195E-Ol 994.605 1,989.209 O.OOE+OO 1.01 E+02 2.03E+02 
Pu-242 2.3128E-07 994.605 1,989.209 O.OOE+OO 2.30E-Q4 4.60E_Q4 

-=R"'a..-226= "-5.::=2='78"'2"_'E:_c-l~4-'-----_:9,,94~.60"'5=_---.:.:1 ,,,,,98,,,9,,,=.2.09 O.OOE+OO 5.25E-l1 1.05E-l0 
Ra-228 1.9336E-l0 994.605 1,989.209 O.OOE+OO 1.92E_Q7 3.85E_Q7 
-=R"'U'c:-l~06"'-------__---"'9.-=1684~~E~-Q"_'2'------_:994~"'.6075=_---~1,798"'9:,:=.209 O.OOE+OO 9.12E+Ol 1.82E+02 
$e-79 1.3018E-Q5 994.605 1,989.209 O.OOE+OO 1.29E-02 2.59E_Q2 
$n-126 1.2167E-05 994.605 1,989.209 O.OOE+OO 1.21E-02 2.42E-Q2 
$r-90 2.6045E+OO 994.605 1,989.209 O.OOE+OO 2.59E+03 5.18E+03 
Tc-99 4.4241E-Q4 994.605 1,989.209 O.OOE+OO 4.40E_Ql 8.80E_Ql 
Th-229 1.3713E-l0 994.605 1,989.209 O.OOE+OO 1.36E_Q7 2.73E_Q7 
Th-230 1.8090E-l1 994.605 1,989.209 O.OOE+OO 1.80E-Q8 3.60E-Q8 
~Th"'-i.23"'2~-------2~.:;;52~7"'8~E_;-1;;:0:__---_o994~.~605~----71,~98~9~.2~0~9 O.OOE+OO 2.51 E_Q7 5.03E_Q7
TI-208 1.6947E-Q8 994.605 1,989.209 O.OOE+OO 1.69E-Q5 3.37E-Q5 
U-232 4.8737E-Q8 994.605 1,989.209 O.OOE+OO 4.85E-Q5 9.69E-Q5 Thermal Power 

"'U"'-2;;:33=-=- --::1"'.2203=-"'E=--Q""7;;--- -:994~"'.60=5-_--1;_:,,,98"'9:;:.2,,:0,,9:___--0:?'=OO=:E:o_+OO~:___ __-::1-:.2=;1;;:E:_c-Q4~_---::2'-:.43~E_:-Q4;+____lINominalHeat Bounding 
U-234 1.5925E_Q7 994.605 1,989.209 O.OOE+OO 1.58E-Q4 3.17E-Q4 Output Heat Output 
U-235 -2.6194E-06 994.605 0.000 1.27E-02 1.01E-02 1.27E_Q2 /Watts\ /Walls\ 
U-236 1.2693E-Q5 994.605 1,989.209 O.OOE+OO 1.26E_Q2 2.52E_Q2 5.79E+Ol 1.16E+02 
U-238 -3.6331E-Q8 994.605 0.000 7.92E-Q3 7.88E-03 7.92E-Q3 Total Total 
Y-90 2.6060E+OO 994.605 1,989.209 O.OOE+OO 2.59E+03 5.18E+03 
Other Radianuelides 3.59E+03 7.17E+03 
ID. Temnlate SeIediooSl_rv, BUJ,'QU 
Template Selection Summarv 

From SFD Used Basis for Parameter Differences:
Reactor MocIeratcr: LW AND U ZlRC HYDRIDE LW AND U ZIRC HYDRIDE 

BOl H::'~=~;----=;~C':zC;'~7;304o;X~)-----i----cs::7'-----t 
SOL Enrichment 'to: 20.00000041 10 to 20 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nomln,I:1 I 994.605 Nominal b\lmup calculaled from the heavy metal mass destroyed. 
Boundlng:1 I 1.989.209 Bounding bumup assumed to be twice nominal bumup. 

Checks 
Estimated Bumupl 

Bumup Multiplier Given Bumup Estlmatsd EOl HMlGlven EOl HM
 
NominGI: 0.99
 I 1.001
 

Boundlng:1 1.98
 ,
Reador shutdown, core removal, storage. shipping or other date confinmng that madiation ceased for fuel. 

2Total bumup for all fuel associated with this wor1tsheet must be divided by BOL heavy metal mass to get specific bumup values (MWdIMT). 
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and T~te Into_lion Estimated 

Fuel Name: TRIGA STD (MNRC) , Fuel decay start date: 2035 Canister usage: 
SNFID#: 704 Estimates as of: 2010 lS"x10' 

Fuel Units & Oeser: 6 - ELEMENT Template: TRIGA·SS (LW/U·Zrx, SST, 10 to 20%, U) O.OS 
Heavy Metal Mass: BOl=4.97kg ; E0l=4.97kg "Template Bumup(MWd): 6.65 
ROD Storage Site: INEEL Template BOL Heavy Metal Mass (MT): 0.000195 

Template Decay Time· 5 years 
n. Estimates m x" x. b Yn Y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Rndionuclide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac·227 8.5173E-l0 94.964 470.665 O.ooE+OO S.09E·08 4.01E·07 Avg.MeV 
Am·241 1.8331E·03 94.964 470.665 O.OOE+OO 1.74E·Ol 8.63E-Ol 0.0150 7.607E+13 
Am·242m 1.4129E-oo 94.964 470.665 O.ooE+OO 1.34E·04 6.65E·04 0.0250 1.674E+13 
Am·243 1.4774E·07 94.964 470.665 O.ooE+OO 1.40E·05 6.95E-05 0.0375 1.425E+13 
C·14 1.2871E-Q4 94.964 470.665 O.OOE+OO 1.22E·02 6.ooE·02 0.0575 1.463E+13 
CI·36 2.8120E-oo 94.964 470.665 O.ooE+OO 2.67E-04 1.32E·03 0.0850 9.064E+12 
Cm·243 1.7940E·07 94.964 470.665 O.ooE+OO 1.70E·05 8.44E-OS 0.1250 6.582E+12 
Cm·244 1.6962E-oo 94.964 470.665 O.ooE+OO 1.61E-04 7.98E-Q4 0.2250 7.689E+12 
Co-GO 1.2639E+OO 94.964 470.665 O.ooE+OO 122E+02 6.04E+02 0.3750 3.902E+12 
Cs-l34 9.OS41E-Q2 94.964 470.665 O.ooE+OO 8.60E+OO 4.26E+Ol 0.5750 5.188E+13 
Cs·135 3.2195E-OS 94.964 470.665 O.ooE+OO 3.ooE·03 1.52E-Q2 0.8500 2.226E+12 
Cs-137 2.7564E+OO 94.964 470.665 O.ooE+OO 2.62E+02 1.30E+03 1.2500 4.521E+13 
Eu·l54 1.5368E-02 94.964 470.665 O.ooE+OO 1.46E+OO 7.23E+OO 1.7500 3.014E+l0 
Eu·155 2.9293E-Q2 94.964 470.665 O.ooE+OO 2.78E+OO 1.38E+Ol 2.2500 4.859E+l0 
Fe·55 7.7158E-Q1 94.964 470.665 O.ooE+OO 7.33E+01 3.63E+02 2.7500 3.855E+08 
H·3 1.1111E·02 94.964 470.665 O.ooE+OO 1.ooE+OO 5.23E+OO 3.5000 4.488E+07 
1·129 7.3684E·07 94.964 470.665 O.ooE+OO 7.ooE-Q5 3.47E·04 5.0000 2.497E+02 
Kr-SS 2.5263E-Ol 94.964 470.665 O.ooE+OO 2.40E+Ol 1.19E+02 7.0000 2.827E+Ol 
Np-237 1.2427E-oG 94.964 470.665 O.ooE+oo 1.18E-Q4 5.85E·04 11.0000 3.220E+OO 
Pa-231 3.SS11E-09 94.964 470.665 O.ooE+OO 3.66E·07 1.81E-oG 
Pb·210 7.3860E·15 94.964 470.665 O.ooE+OO 7.02E·13 3.46E·12 
Pm·147 2.1023E+OO 94.964 470.665 O.ooE+OO 2.ooE+02 9.89E+02 
Pu·238 1.0383E-03 94.964 470.665 O.ooE+OO 9.86E-Q2 4.89E-Ol 
Pu·239 5.5293E-Q3 94.964 470.665 O.ooE+OO 5.25E·Ol 2.60E+OO 
Pu·240 2.1278E-Q3 94.964 470.665 O.ooE+OO 2.02E-Ql 1.ooE+OO 
Pu·241 1.0195E-Q1 94.964 470.665 O.ooE+OO 9.68E+OO 4.80E+Ol 
Pu·242 2.3128E·07 94.964 470.665 O.ooE+OO 2.20E·OS 1.09E-04 
Ra·226 5.2782E-14 94.964 470.665 O.ooE+OO 5.01E-12 2.46E·ll 
Ra·228 1.9338E·l0 94.964 470.665 O.ooE+OO 1.84E·OB 9.10E-oB 
Ru·loo 9.1684E-Q2 94.964 470.665 O.ooE+OO 8.71E+OO 4.32E+Ol 
Se-79 1.3018E·OS 94.964 470.665 O.ooE+OO 1.24E-03 6.13E-03 
Sn·126 1.2167E·OS 94.964 470.665 O.ooE+OO 1.16E-Q3 5.73E-03 
Sr-90 2.6045E+OO 94.964 470.665 O.ooE+OO 2.47E+02 1.23E+03 
Tc-99 4.4241E·04 94.964 470.665 O.ooE+OO 4.20E-Q2 2.OBE·01 
Th·229 1.3713E-10 94.964 470.665 O.ooE+OO 1.30E·OB 6.45E-oB 
Th-230 1.8090E·ll 94.964 470.665 O.ooE+OO 1.72E-Q9 8.51E·09 
Th·232 2.5278E-10 94.964 470.665 O.ooE+OO 2.40E-oB 1.19E-Q7 
TI·208 1.6947E-oB 94.964 470.665 O.ooE+OO 1.61E-oG 7.98E·oo 
U·232 4.S737E-oB 94.964 470.665 O.ooE+OO 4.63E-oG 2.29E-Q5 Thermal Power 
U·233 1.2203E-07 94.964 470.665 O.ooE+OO 1.16E-Q5 5.74E-05 Nominal Heat Bounding 
U-234 1.5925E-Q7 94.964 470.665 O.ooE+OO 1.51E-05 7.50E·OS Output Heat Output 
U·235 -2.6194E-oG 94.964 0.000 2.13E-03 1.68E·03 2.13E-03 /Watts) /Watts) 
U-236 1.2693E-Q5 94.964 470.665 O.ooE+OO 1.21E-Q3 5.97E-03 5.53E+OO 2.74E+01 
U·238 ·3.6331 E-OB 94.964 0.000 1.34E-03 1.34E-03 1.34E-Q3 Total Total 
Y-90 2.6060E+OO 94.964 470.665 O.ooE+OO 2.47E+02 1.23E+03 
Other Radionudides 3.42E+02 1.70E+03 
Dl. Temolatee ~$untolarv, BUl'mJ andCbecl<s 
TemDlate Selection Summary 

FromSFD IJMd Basis for Parameter Differences: 
Reactor Moderator: LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding: SST (304) SST
 
BOL HM Constituents:
 U-ZrHX U
 

SOL Enrichment %;
 19.82495894 10t02O 

Bumup Summary (MWd)' Basis for burnup used in estimate: 
FromSFD Estimated 

Nomlnal:1 I 94.964 Nominal bumup assumed to be 2% of SOL heavy metal mass. 
Boundlng:1 470.6651 189.929 Bounding bumup taken cIireclly from SFD (converted to MWd). 

Checks 

Estimated Bumup/ 
Bumup MUltiplier Given Bumup Estimated EOL HMlGlven EOL HM 

Nominal: 0.56 I 0.981 
Bounding: 2.n 0.40 ,

Reador shutdown, core removal, stomge, shipping or other date confirming thalllTSdiatlon ceased for fueJ.
 

2Tolal bumup for all fuel associated with this worksheet must be divided by SOL heavy metal mass to get specific bumup values (MWdlMT).
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Fuel Radionuclide Inventory Worksheet 

1. Fuel and Template fJlformation Estimated
 

Fuel Nama: TRIGA STD (MNRC) 1 Fue[ decay start date: 2035 Canister usage:
 
SNF lOll: 1053 Eutimates as of: 2010 18"xl0'
 

Fuel Unl1s & Oeser: 8 . ELEMENT Template: TRIGA-55 (LW/U-Zrx, SST, 10 to 2Mo. U) 0.07
 

Heavy Metal Maso: BOl=3.96l<9 ; EOl=3.96kg "Template Bumup(MWd): 6.65 
ROD Siorage Site: INEEL Template BOL Ileavy Melal Mass (MT): 0.000195 

Template Deeay Time" 5 years 

n. Estimates m x" x. b y" y. Gamma Sources
Pholon Total 

CilMWd From Nominal Bounding Fuel Inilial Activity
 Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci)
 Invenlones(Ci) Invenlones(Ci) Group (bounding) 
Ae-227 8.5173E-l0 75.651 373.524 O.OOE+OO
 6.44E-08 3.18E-07 Avg. MeV 
Am-241 1.8331E-03 75.651 373.524 . O.OOE+OO 1.39E-Ql 6.85E-Ol 0.0150 6.037E+13 
Am-242m 1.4129E-06 75.651 373.524 O.OOE+OO 1.07E-04 5.28E-04 0.0250 1.328E+13 
Am-243 1.4774E-Q7 75.651 373.524 O.OOE+OO 1.12E-OS 5.52E-05 0.0375 1.131E+13 
C-14 1.2871E-04 75.651 373.524 O.OOE+OO 9.74E-03 4.81E-02 0.0575 1.161E+13 
CI-OO 2.8120E-06 75.651 373.524 O.OOE+OO 2.13E-04 I.OSE-03 0.0850 7.194E+12 
Cm-243 1.7940E-Q7 75.651 373.524 O.OOE+OO 1.OOE-05 6.70E-05 0.1250 5.224E+12 
Cm-244 1.6962E-Q6 75.651 373.524 O.OOE+OO 1.28E-04 6.34E-Q4 0.2250 6.102E+12 
Co-GO 1.2839E+OO 75.651 373.524 O.OOE+OO 9.71E+Ol 4.80E+02 0.3750 3.097E+12 
Cs-l34 9.0541E-Q2 75.651 373.524 O.OOE+OO 6.85E+OO 3.38E+Ol 0.5750 4.117E+13 
Cs-135 3.2195E-Q5 75.651 373.524 O.OOE+OO 2.44E-03 1.20E-02 0.8500 1.767E+12 
Cs-137 2.7564E+OO 75.651 373.524 O.OOE+OO 2.09E+02 1.03E+03 1.2500 3.588E+13 
Eu-l54 1.5368E-Q2 75.651 373.524 O.OOE+OO 1.16E+OO 5.74E+OO 1.7500 2.392E+l0 
Eu-155 2.9293E-02 75.651 373.524 O.OOE+OO 2.22E+OO 1.09E+Ol 2.2500 3.856E+10 
Fe-55 7.7158E-Ql 75.651 373.524 O.OOE+OO 5.84E+Ol 2.88E+02 2.7500 3.059E+08 
H-3 1.1111E-Q2 75.651 373.524 O.OOE+OO 8.41E-Ql 4.15E+OO 3.5000 3.562E+07 
1-129 7.3684E-07 75.651 373.524 O.OOE+OO 5.57E-OS 2.75E-04 5.0000 1.982E+02 
Kr-85 2.5283E-Ql 75.651 373.524 O.OOE+OO 1.91E+Ol 9.44E+Ol 7.0000 2.244E+Ol 
Np-237 1.2427E-06 75.651 373.524 O.OOE+OO 9.40E-05 4.84E-Q4 11.0000 2.556E+OO 
Pa-231 3.8511E-09 75.651 373.524 O.OOE+OO 2.91E-Q7 1.44E-Q6 
Pb-210 7.3880E-15 75.651 373.524 O.OOE+OO 5.59E-13 2.76E-12 
Pm-147 2.1023E+OO 75.651 373.524 O.OOE+OO 1.59E+02 7.85E+02 
Pu-238 1.0383E-Q3 75.651 373.524 O.OOE+OO 7.86E-02 3.88E-Ol 
Pu-239 5.5293E-Q3 75.651 373.524 O.OOE+OO 4.18E-Ol 2.07E+OO 
Pu-240 2.1278E-03 75.651 373.524 O.OOE+OO 1.61E-Ql 7.95E-Ql 
Pu-241 1.0195E-Ol 75.651 373.524 O.OOE+OO 7.71E+OO 3.81E+Ol 
Pu-242 2.3128E-Q7 75.651 373.524 O.oOE+OO 1.75E-OS 8.64E-Q5 
Ra-226 5.2782E-14 75.651 373.524 O.OOE+OO 3.99E-12 1.97E-l1 
Ra-228 1.9338E-l0 75.651 373.524 O.OOE+OO 1.46E-08 7.22E-oB 
Ru-l06 9.1684E-Q2 75.651 373.524 O.oOE+OO 6.94E+OO 3.42E+Ol 
8e-79 1.3018E-Q5 75.651 373.524 O.OOE+OO 9.85E-Q4 4.86E-03 
5n-126 12167E-Q5 75.651 373.524 O.OOE+OO 9.20E-Q4 4.54E-03 
8r-90 2.6045E+OO 75.651 373.524 O.OOE+OO 1.97E+02 9.73E+02 
Te-99 4.4241E-Q4 75.651 373.524 O.OOE+OO 3.35E-Q2 1.65E-Ql 
Th-229 1.3713E-l0 75.651 373.524 O.OOE+OO 1.04E-08 5.12E-oB 
Th-230 1.8090E-ll 75.651 373.524 O.OOE+OO 1.37E-09 6.76E-Q9 
Th-232 2.5278E-l0 75.651 373.524 O.OOE+OO 1.91E-oB 9.44E-oB 
TI-208 1.6947E-oB 75.651 373.524 O.OOE+OO 1.28E-06 6.33E-Q6 
U-232 4.8737E-oB 75.651 373.524 O.OOE+OO 3.69E-Q6 1.82E-Q5 Thermal Power
U-233 1.2203E-Q7 75.651 373.524 O.OOE+OO 9.23E-06 4.56E-{)5 Nominal Heat Bounding
U-234 1.5925E-Q7 75.651 373.524 O.OOE+OO 1.20E-Q5 5.95E-OS OutPul HealOutpul 
U-235 -2.6194E-Q6 75.651 0.000 1.69E-03 1.49E-03 1.69E-03 (Watts) (Wattsi 
U-2OO 1.2693E-OS 75.651 373.524 O.OOE+OO 9.60E-Q4 4.74E-Q3 4_40E+OO 2.17E+Ol
U-238 -3.8331 E-oB 75.651 0.000 1.07E-03 1.07E-03 1.07E-03 Total Total 
V-90 2.6060E+OO 75.651 373.524 O.OOE+OO 1.97E+02 9.73E+02 
Other Radionuelides 2.73E+02 1.35E+03 
m. Tenmlate SeIections....-ry,a- .,and~ 
Template selection Summary 

From SFO Used Basis for Parameter Differences: 
Reactor Modera~: LW AND U ZIRC HYDRIDE LW AND UZIRC HYDRIDE 

Fuel Cladding: SST (304) SST
 
BOL HM Cons1ltuenls:
 U-ZrHX U 

BOl Enrichment %: 19.74990819 10t02O 

Bumup Summary (MWd)' Basis for bumup used in estimate:
 
FromSFO Estimated
 

Nomlnal:1 I 75.651 Nominal bumup assumsd 10 be Zlo of BOl. heavy m&taI mass.
 
Bounding:1 373.524[ 151.301 Bounding bumup taken directly from 8FD (converted to MWd).
 

Checks 

Estimated Bumupl 
Bumup Multiplier Given Bumup Estima1ed EOL HMlGlven EOL HM
 

Nominal: 0.56
 I 0.981 
Boundtng:1 2.76 0.41 ,

Reactor shutdown, core removal, storage, shipping or other date confnrmng that Irradiation ceased for fuel. 

2rOlaJ bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get spedfic bumup values (MWd'MT). 

I 

I
I 
I 
I
I 

I 
I 
I 
I 
I 
I 
I 
I 

DOEl8NF/REP-Q78 December 2003 
Revision 1 PageC-522 

I
 
I
 

I 



Fuel Radionuclide Inventory Worksheet 
J. FOld and TempIllf,e Jnfonnation Estimated 

Fuel Name: TRIGA STD (MNRC) 1Fuel decay start date: 2035 Canister usage: 
SNF ID #: 1054 Estimates as of: 2010 18"xl0' 

Fuel Units & Descr: 84 - ELEMENT Template: TAIGA-SS (LW/U-Zrx. SST. 10 to 20%. V) 0.76 
_vy Metal Ma••: BOl=41.61k9 ; EOl=40.56k9 "Template Bumup{MWd): 6.65 
ROD Siorage Site: INEEL Template BOL_vy Metal Ma.s (MT): 0.000195 

Template Decay Time" 5 years 
n. Estimates m x. x. b Y. Y. Gamma Sources 

Photon Total 
CilMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel
 Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci)
 Group (bounding) 
Ac-227 8.5173E-l0 1.002.338 2.004.675 O.ooE+OO 8.54E-07 1.71E-06 Avg. MeV 
Am-241 1.8331E-03 1,002.338 2,004.675 O.ooE+OO 1.84E+OO 3.67E+OO 0.0150 3.240E+14 
Am-242m 1,4129E-06 1,002.338 2,004.675 O.ooE+OO 1,42E-03 2.83E-03 0.0250 7.129E+13 
Am-243 1.4774E-07 1,002.338 2,004.675 O.ooE+OO 1.48E-04 2.96E-04 0.0375 6.071E+13 
C-14 1.2871 E-<l4 1,002.338 2,004.675 O.ooE+OO 1.29E-Ql 2.58E-Ol 0.0575 6.232E+13 
CI-36 2.8120E-06 1,002.338 2,004.675 O.ooE+OO 2.82E-03 5.64E-03 0.0850 3.861E+13 
Cm-243 1.7940E-07 1.002.338 2.004.675 O.ooE+OO l.80E-04 3.80E-04 0.1250 2.803E+13 
Cm-244 1.6962E-06 1,002.338 2,004.675 O.ooE+OO 1.70E-03 3.40E-03 0.2250 3.275E+13 
Co-50 1.2839E+OO 1,002.338 2,004.675 O.ooE+OO 1.29E+03 2.57E+03 0.3750 1.662E+13 
Cs-l34 9.0541E-02 1,002.338 2,004.675 O.ooE+OO 9.08E+Ol 1.82E+02 0.5750 2.210E+14 
Cs-l35 3.2195E-05 1.002.338 2,004.675 O.ooE+OO 3.23E-02 6,45E-02 0.8500 9.482E+12 
Cs-137 2.7564E+OO 1,002.338 2,004.675 O.ooE+OO 2.76E+03 5.53E+03 1.2500 1.926E+14 
Eu-l54 1.5368E-Q2 1,002.338 2,004.675 O.ooE+OO 1.54E+Ol 3.08E+Ol 1.7500 1.284E+11 
Eu-155 2.9293E-Q2 1,002.338 2,004.675 O.ooE+OO 2.94E+Ol 5.87E+Ol 2.2500 2.069E+l1 
Fe-55 7.7158E-Ol 1,002.338 2,004.675 O.ooE+OO 7.73E+02 1.55E+03 2.7500 1.642E+09 
H-3 1.1111E-Q2 1,002.338 2,004.675 O.ooE+OO l.l1E+Ol 2.23E+Ol 3.5000 1.912E+08 
1-129 7.3684E-Q7 1,002.338 2,004.675 O.ooE+OO 7.39E-04 1.48E-03 5.ססOO 1.076E+03 
Kr-85 2.5283E-Ql 1,002.338 2,004.675 O.ooE+OO 2.53E+02 5.06E+02 7.ססOO 1.219E+02 
Np-237 1.2427E-06 1,002.338 2,004.675 O.ooE+OO 1.25E-03 2.49E-03 11.ססOO 1.389E+Ol 
Pa-231 3.8511E-09 1,002.338 2,004.675 O.ooE+OO 3.86E-06 7.72E-06 
Pb-210 7.3880E-15 1,002.338 2,004.675 O.ooE+OO 7.41E-12 1.48E-ll 
Pm-147 2.1023E+OO 1,002.338 2,004.675 O.ooE+OO 2.11E+03 4.21E+03 
Pu-238 1.0383E-03 1,002.338 2,004.675 O.ooE+OO 1.04E+OO 2.08E+OO 
Pu-239 5.5293E-03 1,002.338 2,004.675 O.ooE+OO 5.54E+OO 1.11E+Ol 
Pu-240 2.1278E-Q3 1,002.338 2,004.675 O.ooE+OO 2.13E+OO 4.27E+OO 
Pu-241 1.0195E-Ol 1,002.338 2,004.675 O.ooE+OO 1.02E+02 2.04E+02 
PU-242 2.3128E-07 1,002.338 2,004.675 O.ooE+OO 2.32E-04 4.64E-04 
Ra-226 5.2782E-14 1,002.338 2,004.675 O.ooE+OO 5.29E-ll 1.06E-l0 
Ra-228 1.9338E-l0 1,002.338 2,004.675 O.ooE+OO 1.94E-07 3.88E-07 
RU-l06 9.1684E-Q2 1,002.338 2,004.675 O.ooE+OO 9.19E+Ol 1.84E+02 
5e-79 1.3018E-05 1,002.338 2,004.675 O.ooE+OO 1.30E-02 2.61E-Q2 
5n-126 1.2167E-05 1,002.338 2,004,675 O.ooE+OO 1.22E-02 2.44E-Q2 
5r-90 2.6045E+OO 1,002.338 2,004.675 O.OOE+OO 2.61E+03 5.22E+03 
Tc-99 4.4241E-04 1,002.338 2,004.675 O.ooE+OO 4.43E-Ol 8.87E-Ol 
Th-229 1.3713E-l0 1,002.338 2,004.675 O.ooE+OO 1.37E-07 2.75E-Q7 
Th-230 1.8090E-ll 1,002.338 2,004.675 O.OOE+OO 1.81E-oB 3.63E-oB 
Th-232 2.5278E-l0 1,002.338 2,004.675 O.OOE+OO 2.53E-Q7 5.07E-Q7 
TI-208 1.6947E-08 1,002.338 2,004.675 O.OOE+OO 1.70E-05 3.40E-05 
U-232 4.8737E-oB 1,002.338 2,004.675 O.ooE+OO 4.89E-Q5 9.77E-Q5 Thermal Power 
U-233 1.2203E-Q7 1,002.338 2,004.675 O.ooE+OO 1.22E-04 2.45E-04 Nominal Heat Bounding 
U-234 1.5925E-Q7 1,002.338 2,004.675 O.OOE+OO 1.5OE-<l4 3.19E-04 Output HeatOU:UI 
U-235 -2.6194E-06 1,002.338 0.000 1.78E-Q2 1.51E-Q2 1.78E-Q2 /Watts) /Watts 
U-238 1.2693E-Q5 1,002.338 2,004.675 O.ooE+OO 1.27E-Q2 2.54E-Q2 S.83E+01 1.17E+02 
U-238 -3.6331 E-oB 1,002.338 0.000 1.12E-Q2 1.12E-Q2 1.12E-02 Total Total 
V-90 2.6060E+OO 1,002.338 2,004.675 O.ooE+OO 2.61E+03 5.22E+03 
Other Radionuclides 3.61E+03 7.23E+03 
m. T'lIUlIate ~~1'Y.~\lI1IUll~"",andCIl<!d<s 
Temi>late Selection Summary 

FromSFD Used Basis for Parameter Differences: 
R_Moderato<: LW AND U ZIAC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding: SST (304) SST 
BOL HM Constituents: U-ZrHX U 

BOL Enrichment %: 19.74990819 10t02O 
I 

Bumup Summary (MWd)' Basis for bumup used in estimate: 
From SFD Estimated 

Nomlnal:r 784.424 1,002.338 Nominal bumup calculated from the heavy metal mass destroyed. 
Bounding:1 I 2.004_675 Bounding bumup assumed to be twice nominal bumup. 

Checks 
Estimated Bumupl
 

Bumuo Multiolier Given Bumup
 Estimated EOL HMiGiven EOL HM 
Nominal: 0.71 1.28 I 1.001 

Bounding: 1.41 , 
Reactor shutdo'M'l, core removal, storage, shipping or other date conflnnmg that Irradiation ceased for fuel.
 

2Total bumup for all fuel associated ~ this worKsheet must be divided by BOL heavy metal mass to get specific bumup values (MWdlMn.
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and Template Infonuation Estimated 

Fuel Name: TRIGA STD (MSU) 'Fuel decay start date: 1973 Canister usage: 
SNF ID II: 878 Estimates as of: 2010 18"x10' 

Fuel Units & Deser: 58 - ELEMENT Template: TRIGA-AI (lW/U·Zrx. Alum., 10 to 2()O/o, U) 0.52 
Ileovy Metal Masn: BOl=10.73kg ; EOl=10.6Skg 'Template Bumup(MWd): 6.65 
ROD Storage Sito: INEEL Template BOL Heavy Metal Mo•• (MT): 0.00018 

Template Decay Time' 35 years 
U. Estimates m b Yb Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuelide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 6.1504E-09 71.971 143 941 O.OOE+OO 4.43E-07 8.SSE-07 Avg. MeV 
7Am~_2"'4c;1-----~----'47'.8='1":60::5CO:E-:-0~3c----~7-o1.:o.9O=7~1-----1'43·"":9:'4'1:·~~-'0"'.OO:;:-E+O-0--~47:"E-:_Q'"'1,.-------':'6"'.9'=3O=E_Q~1--jf---':::0"'.0:1·"'50::'-"--·--cl""'.Oc15=CE~+"""'13 

Am-242m 1.7383E-06 71.971 143.941 O.OOE+OO 1.25E-04 2.50E-Q4 0.0250 2.101E+12 
-';AC'm-""'=243~"--------"""2':;.3C:2'=63:::E~--=0~7------=71"'."'97001c----~1--:43=."'94 71:--- O.OOE+OO 1.67:"E-:-00::5'-----':'3"'.3"'5O=E--:05'=--11----'0"'.0::3"'75=-----=l'-:.983=E"+-'1"C2 
C-14 4.3158E_Q5 71.971 143.941 O.OOE+OO 3.11E-03 6.21E-03 0.0575 1.998E+12 
CI-36;-----------4O':.30=2::3CO:E-:-08~------'7~1.:;.9O=7c:l------,l:c43"".9:'"'41·'--------,0"'.OO~;Eo-+OO~----=3'-:.1:-::0-==E-:-06~---"'6.::;1'=':9E;o_06-~~-jf--:0C'.08=50=------:1-:.1=92:::E"+-'1"C-2 

Cm-243 1.3229E-07 71.971 143.941 O.OOE+OO 9.52E-06 1.90E_Q5 0.1250 1.030E+12 
Cm-244 1.0000E_06 71.971 14-:-3=.-=94-:-1;-----,0=.=OO;;;Eo-+OO~---~7-:.2;;:0-==E-:-0~5:-----:-1.-:44~E;o_Q4~--jf--:0C'.22=50=------:1.:;.0:::;65::E"+--:1=-2 

Co-6O 6.0120E-04 71.971 143.941 O.OOE+OO 4.33E_Q2 8.65E_Q2 0.3750 4.521E+ll 
Cs-l34 4.3534E_06 71.971 143.941 --=0';;.0~OE;:c+OO~-----,3;c.=-13;:;Eo--;;04:----6;;.-=27"'Eo-_Q4;;:;--+----,0"'.5;:;7;:'50:-----,7;;-.448~;oE+'-:1:::;2 

Cs-l35 3.1549E-05 71.971 143.941 O.OOE+OO 2.27E_Q3 4.54E-03 0.8500 3.800E+l1 
Cs-137 1.3788E+OO 71.971 143.941 O.OOE+OO 9.92E+Ol 1.98E+02 1.2500 3.729E+l1 
EU-l54 1.2041E_Ql 71.971 143.941 O.OOE+OO 8.67E+OO 1.73E+Ol 1.7500 1.200E+l0 

-;:E':'U-;-1c;-55=---- ~__-:6"'.64~5-;;,lE;:c-""03~--------C;7""1';;.9""71o--_~_lo-4;;:3c;.94~1-~-:0;:~.OO~Eo-+O""O;;-~~_;4:_".7~8~E-:-'-'0~1~~~~~~j9;.5~7~E;-0~1~~~~~~~~22'::·.:.c27;:':5005:::oo~~~~~~~~2"'."'3~6=::7~E~+0~5 
Fe-55 2.9336E_06 71.971 143.941'-~~.~0"'.OO=E+OO-=-=='-~~=-2.:..;1_;:lE=---=04-:---~---=4"'.2"'2E~--=04"-------1I-....:::='"---~_....::8.:o-006~E'-'+04o:. 
H-3 2.0075E-Q3 71.971 143.941 O.OOE+OO 1.44E-Ol 2.89E-Ol 3.5000 2.061E+02 
1-129 7.3605E_Q7 71.971 143.941 O.OOE+OO 5.31E-05 1.06E_Q4 5.0000 8.680E+Ol 
Kr-SS 3.6301E_Q2 71.971 143.941;-__.~0;:;.OO~E:.c+OO~--_';2.:.:::6"'lE;=+OO~'-----.:;;5;:;.2"'3E;=+OO~'-----11--0:7.c;OOOOC;'"-.:;;--__-';9::o.800~E::c+00::c 
Np-237 1.4977E_06 71.971 143.941 O.OOE+OO 1.08E-04 2.16E_Q4 11.0000 1.115E+00 
Pa-231 1.1275E-Q8 71.971 143.941 O.OOE+OO 8.11E_Q7 1.62E_06 
Pb-21 0 3.8932E-13 71.971 143.941 O.OOE+OO 2.80E-ll 5.60E-l1 
Pm-147 7.5383E_Q4 71.971 143.941 O.OOE+OO 5.43E_Q2 1.09E_Ql 
Pu-238 1.0668E-Q3 71.971 143.941 O.OOE+OO 7.68E_Q2 1.54E_Ql 
Pu-239 5.6902E-Q3 71.971 143.941 O.OOE+OO 4.10E_Ql 8.19E_Ql 
Pu-240 2.2571E_Q3 71.971 143.941 O.OOE+OO 1.62E_Ql 3.25E-Ol 
Pu-241 2.9699E_Q2 71.971 143.941 O.OOE+OO 2.14E+OO 4.27E+OO 
Pu-242 3.0602E_Q7 71.971 143.941 O.OOE+OO 2.20E-05 4.40E-05 
Ra-226 1.0704E-12 71.971 143.941 O.OOE+OO 7.7;;:0.;:cE-_;1,;;1~-~_;1-:.54,;;;=E-_;1"'0-_1I 
Ra-228 2.3654E-l0 71.971 143.941 O.OOE+OO 1.70E-08 3.40E-Q8 
Ru-l06 1.0444E-l0 71.971 143.941 O.OOE+OO 7.52E_Q9 1.50E-Q8 
80-79 1.2934E-05 71.971 143.941 O.OOE+OO 9.31E-04 1.86E-Q3 
8n-126 1.2236E-05 71.971 143.941 O.OOE+OO 8.81E-04 1.76E_Q3 
8r-90 1.2740E+OO 71.971 143.941 O.OOE+OO 9.17E+Ol 1.83E+02 
Te-99 4.4120E_Q4 71.971 143.941 O.OOE+OO 3.18E_Q2 6.35E_Q2 
Th-229 6.4226E-l0 71.971 143.941 O.OOE+OO 4.62E-Q8 9.24E-Q8 
Th-230 1.0594E-l0 71.971 143.941 O.OOE+OO 7.62E-Q9 1.52E-Q8 
Th-232 2.3744E-l0 71.971 143.941 O.OOE+OO 1.71E-Q8 3.42E-Q8 
T1-208 1.5774E-Q8 71.971 143.941 O.OOE+OO 1.14E_06 227E-06 
U-232 4.2511E-Q8 71.971 143.941 O.OOE+OO 3.06E_06 6.12E-06 Thennal Power 

.;U7--"'233o=------------=1"'.3"'1"'55o::E=--Q=7------=71"'.:o-97001'------.:1-'43=.:o-9471'- 0"'.:o-OOo::E=-+OO~ -=9::.,.4:..;7-=E_:-06~---.:.1"'.8-=9=-E-:-Q5==_-jINominalHeat Bounding
U-234 3.0030E_Q7 71.971 143.941 O.OOE+OO 2.16E-05 4.32E_Q5 Output Heat Output 
U-235 -2.6144E_06 71.971 0.000 4.64E_Q3 4.45E-Q3 4.64E-Q3 /Wattsl /Wattsi 
U-236 1.2720E_Q5 71.971 143.941 O.OOE+OO 9.15E-04 1.83E-Q3 1.21E+OO 2.42E+OO 
U-238 -3.8857E-Q8 71.971 0.000 2.89E_Q3 2.88E-03 2.89E-03 Total Total 
V-90 1.2744E+OO 71.971 143.941 O.OOE+OO 9.17E+Ol 1.83E+02 
Other Radionuelides 1.10E+02 2.19E+02 
m.Template~ 81_1)', 
Template Selection Summary 

From SFD Used Basis for Parameter Differences: 
Reactor Moderator: lW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding' ALUM (1100) ALUM 

BO~~~~:""=~I-----'U-~;:;;"'X'---+--""Cl;;O;C;~"-O"20;;---l 

Bumup Summary (MWd)' Basis for bUrr.up used in estimate: 
FromSFD Estimated 

Nomln£l:1 52.2871 71.971 Nominal bumup calculated from the heavy metal mass destroyed. 
Bounding: 143.941 Bounding bumup assumed to be twice nominal bumup. 

Checks 
Estimated Bumup/ 

Bumup Multiplier Given Bumup Estimated EOL HMiGiven EOL HM
 
Nominel: 0.18 1.38 I 1.001
 

Bounding:1 0.36
 ,
Reactor shutdown. core removal. storage, shipping or other date conflrrnlng that Irradiation ceased for fuel. 

2Total bumup for all fuel associated with this 't\IOrksheel must be divided by BOl heavy metal mass to get specific bumup values (MWdIMT). 
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I Fuel Radionuclide Inventory Worksheet 

1. FueI_mJ T~te Inl'onno.tion Estimated 
Fuel Name: TRIGA STD (MSU) 'Fuel decay start date: 1982 Canister usage: 

SNFID#: 873 Estimates as of: 2010 18"xl0' 
Fuel Units & DescT: 48 - ELEMENT Template: TRIGA-SS (LW/U-Zrx. SST. 10 to 20%. U) 0.43 
Heavy Metal Mass: BOl=9.36kg ; EOL=8.29kg 'Template Bumup(MWd): 6.65 
ROD Storage Site: INEEL Template BOL Heavy Metal Mass (MT): 0.000195 

Template Decay Time" 25 years 
U. E$timates m x" x. b y" y. Gamma Sources 

Pholon Total 
CilMWd From Nominal Bounding Fuel Inilial Ac1ivity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radianuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 4.1459E-09 1.021.812 2.043.623 O.OOE+OO 4.24E-06 8.47E-06 AV9·MeV 
Am-241 3.5850E-Q3 1.021.812 2.043.623 O.ooE+OO 3.66E+OO 7.33E+OO 0.0150 1.814E+14 
Am-242m 1.2899E-Q6 1,021.812 2,043.623 O.ooE+OO 1.32E-03 2.64E-03 0.0250 3.771E+13 
Am-243 1.4747E-07 1,021.812 2,043.623 O.ooE+OO 1.51E-04 3.01E-04 0.0375 3.272E+13 
C-14 1.2839E-Q4 1.021.812 2,043.623 O.ooE+OO 1.31E-Ol 2.62E-Ol 0.0575 3.523E+13 
CI-36 2.8120E-Q6 1,021.812 2,043.623 O.ooE+OO 2.87E-Q3 5.75E-03 0.0850 2.124E+13 
Cm-243 1.1038E-07 1,021.812 2,043.623 O.ooE+OO 1.13E-04 2.26E-04 0.1250 1.386E+13 
Cm-244 7.8917E-07 1,021.812 2,043.623 O.ooE+OO 8.06E-04 1.61E-03 0.2250 1.827E+13 
Co-60 9.2647E-Q2 1,021.812 2,043.623 O.OOE+OO 9.47E+Ol 1.89E+02 0.3750 7.976E+12 
Cs-l34 1.0940E-Q4 1,021.812 2,043.623 O.OOE+OO 1.12E-Ql 2.24E-Ol 0.5750 1.322E+14 
Cs-135 3.2195E-05 1,021.812 2,043.623 O.OOE+OO 3.29E-02 6.58E-02 0.8500 1.420E+12 
Cs-137 1.7366E+OO 1,021.812 2,043.623 O.OOE+OO 1.77E+03 3.55E+03
 1.2500 1.458E+13 
Eu-154 3.0677E-Q3 1,021.812 2.043.623 O.OOE+OO 3.13E+OO 6.27E+OO
 1.7500 3.696E+10 
Eu-155 1.7925E-Q3 1,021.812 2,043.623 O.ooE+OO 1.83E+OO 3.66E+OO
 2.2500 7.793E+07 
Fe-55 3.7444E-03 1,021.812 2,043.623 O.ooE+OO 3.83E+OO 7.65E+OO
 2.7500 1.318E+06 
H-3 3.6180E-Q3 1,021.812 2,043.623 O.OOE+OO 3.70E+OO 7.39E+OO
 3.5000 2.740E+03 
1-129 7.3684E-Q7 1,021.812 2,043.623 O.ooE+OO 7.53E-04 1.51E-Q3
 OO 1.066E+03סס.5 
Kr-65 6.9366E-Q2 1,021.812 2,043.623 O.OOE+OO 7.09E+Ol 1.42E+02
 OO 1.203E+02סס.7 
Np-237 1.2662E-06 1,021.812 2,043.623 O.ooE+OO 1.29E-03 2.59E-03
 OO 1.368E+01סס.11 
Pa-231 9.1654E-09 1,021.812 2,043.623 O.OOE+OO 9.37E-06 1.87E-05
 
Pb-21 0 1.3728E-13 1,021.812 2,043.623 O.ooE+OO 1.40E-l0 2.81E-l0
 

Pm-147 1.0702E-Q2 1,021.812 2,043.623 O.OOE+OO 1.09E+Ol 2.19E+Ol
 
Pu-238 8.8692E-04 1,021.812 2,043.623 O.OOE+OO 9.06E-Ol 1.81E+OO 
Pu-239 5.5263E-03 1,021.812 2,043.623 O.ooE+OO 5.65E+OO 1.13E+Ol 
Pu-240 2.1233E-Q3 1,021.812 2,043.623 O.OOE+OO 2.17E+OO 4.34E+OO 
Pu-241 3.8962E-Q2 1,021.812 2,043.623 O.ooE+OO 3.98E+01 7.96E+Ol 
Pu-242 2.3128E-Q7 1,021.812 2,043.623 O.ooE+OO 2.36E-04 4.73E-04 
Ra-226 4.6752E-13 1,021.812 2,043.623 O.OOE+OO 4.78E-l0 9.55E-10 
Ra-228 2.4827E-10 1,021.812 2,043.623 O.ooE+OO 2.54E-Q7 5.07E-Q7
 
Ru-106 9.8526E-Q8 1,021.812 2,043.623 O.OOE+OO 1.01E-Q4 2.01E-Q4
 
Se-79 1.3015E-05 1,021.812 2,043.623 O.ooE+OO 1.33E-02 2.66E-02
 

Sn-126 1.2165E-Q5 1,021.812 2,043.623 O.ooE+OO 1.24E-02 2.49E-02
 

Sr-90 1.6195E+OO 1,021.812 2,043.623 O.ooE+OO 1.65E+03 3.31E+03
 
Tc-99 4.4241E-04 1,021.812 2,043.623 O.OOE+OO 4.52E-Q1 9.04E-Ql 
Th-229 4.2451E-10 1,021.812 2,043.623 O.ooE+OO 4.34E-Q7 8.66E-07
 
Th-230 6.1398E-11 1,021.812 2,043.623 O.OOE+OO 6.27E-08 1.25E-07
 
Th-232 2.5278E-10 1,021.812 2,043.623 O.OOE+OO 2.58E-07 5.17E-07
 
n-208 1.5098E-oB 1,021.812 2,043.623 O.OOE+OO 1.54E-Q5 3.09E-Q5
 

U-232 4.0662E-08 1,021.812 2,043.623 O.OOE+OO 4.15E-05 8.31E-05
 Thermal Power 
U-233 1.2217E-07 1,021.812 2,043.623 O.ooE+OO 1.25E-04 2.50E-04
 Nominal Heat Bounding 
U-234 2.2391E-Q7 1,021.812 2,043.623 O.ooE+OO 2.29E-04 4.58E-Q4
 Output Heat Output 
U-235 -2.6194E-Q6 1,021.812 0.000 4.05E-03 1.37E-Q3 4.05E-Q3
 (Watts) (Walls) 
U-236 1.2695E-05 1,021.812 2,043.623 O.ooE+OO 1.30E-Q2 2.59E-02
 2.17E+01 4.34E+01 
U-238 -3.6331 E-oB 1,021.812 0.000 2.52E-Q3 2.48E-03 2.52E-03
 Total Total 
Y-90 1.6195E+OO 1,021.812 2,043.623 O.ooE+OO 1.65E+03 3.31E+03
 
Other Radionuelides 1.76E+03 3.52E+03 
m. TemoJate SeIedIotl ~ry, Ilun!!l andCllecks 
Template 5e1ec1ion Summary 

From SFD Used Basis for Parameter Differences: 
Reactor Moderator: LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding: SST (304) SST 
BOl HM Constituents: U-ZrHX U 

BOl Enrichment %: 20 10t02O 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD I Estimated 

Nominal:1 I 1.021.812 Nominal bumup calculated from th& h&avy metal mass destroyed. 
Bounding: 2.043.623 Bounding bumup assumed 10 be twice nominal bumup. 

Checks
 

Estimated Bumupl
 
Bumuo Multlpn. Given Bumup Estimated EOl HMlGlven EOl HM 

Nomlnal:1 3.20 I 1.001 
Bounding: 6.40 ,

Reactor shutdown, core removal. storage, shipping or other date conflmllng that Inadiatlon ceased for fuel.
 

~otal bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd'MT).
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Fuel Radionuclide Inventory Worksheet 
1. Fuel and T$lpIaIe Infonnation Estimated
 

Fuel Nama: TRIGA STD (REED COLLEGE) l:=uel decay start date: 2026 Canister usage:
 
SNFIDII: ns Estimates as of: 2010 18"x10'
 

Fuel Units & Desc:r: 9· ELEMENT Template: TRIGA-SS (LW/U·Zrx, SST, 10 to mo, U) 0.12
 

Heavy Metal Ma",,: BOl.=l.72k9 ; EOl.=l.71k9 2Template Bumup(MWd): 6.65 
ROD Storage Silo: INEEL Template SOL Heavy Metal Mass (MT): 0.000195 

Tem~late Decay Time' 5 years 

n. Estimates m x" x. b y" y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 8.5173E-l0 12.887 25.774 O.OOE-tOO 1.10E-DB 2.20E-DB AV9. MeV 
Am-241 1.8331E-D3 12.887 25.774.--- 'o.OOE+OO 2.36E-D2 4.72E-02 0.0150 4.166E+12 
Am-242m 1.4129E-06 12.887 25.774 O.OOE+OO 1.82E-05 3.64E-D5 0.0250 9.166E+11 
Am-243 1.4774E-07 12.887 25.774 O.OOE-tOO 1.90E-06 3.81E-DB 0.0375 7.806E+11 
C-14 1.2871E-04 12.887 25.774----0.00E+OO 1.66E-03 3.32E-03 0.0575 8.012E+11 
CI-36 2.8120E-06 12.887 25.774 O.OOE-tOO 3.62E-05 7.25E-05 0.0850 4.964E+11 
Cm-243 1.7940E-07 12.887 25.774 O.OOE-tOO 2.31E-06 4.62E-06 0.1250 3.604E+11 
Cm-244 1.6962E-06 12.887 25.774 O.OOE-tOO 2.19E-Q5 4.37E-05 0.2250 4.211E+ll 
Co-GO 1.2839E-tOO 12.887 25.774 O.OOE+OO 1.65E+01 3.31E+Ol 0.3750 2.137E+l1 
Cs-l34 9.0541E-02 12.887 25.774 O.OOE+OO 1.17E-tOO 2.33E-tOO 0.5750 2.841E+12 
Cs-135 3.2195E-05 12.887 25.774 O.OOE+OO 4.15E-04 8.30E-04 0.8500 1.219E+11 
Cs-137 2.7564E-tOO 12.887 25.774 O.OOE-tOO 3.55E+01 7.10E+01 1.2500 2.476E+12 
Eu-l54 1.5368E-D2 12.887 25.774 O.OOE-tOO 1.98E-Dl 3.96E-Ol 1.7500 1.651E+09 
Eu-155 2.9293E-02 12.887 25.774 O.OOE-tOO 3.78E-Dl 7.55E-Dl 2.2500 2.661E+09 
Fe-55 7.7158E-Dl 12.887 25.774 O.OOE-tOO 9.94E-tOO 1.99E+01 2.7500 2.111E+07 
H-3 1.1111E-02 12.887 25.774 O.OOE+OO 1.43E-01 2.86E-D1 3.5000 2458E+06 
1-129 7.3684E-07 12.887 25.774 O.OOE+OO 9.50E-06 1.90E-05 5.ססOO 1.457E+01 
Kr-85 2.5263E-01 12.887 25.774 O.OOE+OO 3.26E-tOO 6.51E-tOO 7.ססOO 1.651E+OO 
Np-237 1.2427E-06 12.887 25.774 O.OOE+OO 1.GOE-D5 3.20E-Q5 11.ססOO 1.882E-Ql 
Pa-231 3.8511E-09 12.887 25.774 O.OOE-tOO 4.96E-DB 9.93E-08 
Pb-21 0 7.3880E-15 12.887 25.774 O.OOE-tOO 9.52E-14 1.90E-13 
Pm-147 2.1023E+OO 12.887 25.774 O.OOE-tOO 2.71E+01 5.42E+01 
Pu-238 1.0383E-03 12.887 25.774 O.OOE-tOO 1.34E-02 2.66E-D2 
Pu-239 5.5293E-03 12.887 25.774 O.OOE-tOO 7.13E-D2 1.43E-D1 
Pu-240 2.1278E-03 12.887 25.774 O.OOE+OO 2.74E-02 5.48E-02 
Pu-241 1.0195E-Ol 12.887 25.774 O.OOE+OO 1.31 E-tOO 2.63E-tOO 
Pu-242 2.3128E-D7 12.887 25.774 O.OOE+OO 2.98E-DB 5.96E-Q8 
Ra-226 5.2782E-14 12.887 25.774 O.OOE-tOO 6.80E-13 1.36E-12 
Ra-228 1.9338E-10 12.887 25.774 O.OOE+OO 2.49E-D9 4.98E-Q9 
Ru-106 9.1684E-02 12.887 25.774 O.OOE+OO 1.18E-tOO 2.36E-tOO 
50-79 1.3018E-Q5 12.887 25.774 O.OOE+OO 1.66E-Q4 3.36E-Q4 
5n-126 1.2167E-Q5 12.887 25.774 O.OOE-tOO 1.57E-Q4 3.14E-Q4 
5r-90 2.6045E-tOO 12.887 25.774 O.OOE+OO 3.36E+01 6.71E+01 
Tc-99 4.4241E-Q4 12.887 25.774 O.OOE-tOO 5.70E-D3 1.14E-D2 
Th-229 1.3713E-l0 12.887 25.774 O.OOE-tOO 1.77E-D9 3.53E-D9 
Th-230 1.8090E-l1 12.887 25.774 O.OOE-tOO 2.33E-10 4.66E-10 
Th-232 2.5278E-10 12.887 25.774 O.OOE-tOO 3.26E-Q9 6.52E-Q9 
TI-208 1.6947E-DB 12.887 25.774 O.OOE+OO 2.18E-07 4.37E-D7 
U-232 4.8737E-08 12.887 25.774 O.ooE-tOO 6.28E-D7 1.26E-Q8 Thennal Power
U-233 1.2203E-D7 12.887 25.774 O.OOE+OO 1.57E-Q8 3.15E-Q6 Nominal Heat Bounding
U-234 1.5925E-07 12.887 25.774 O.OOE-tOO 2.05E-Q8 4.10E-Q8 Output Heal Output 
U-235 -2.6194E-Q8 12.887 0.000 7.49E-Q4 7.15E-Q4 7.49E-Q4 (Watts) (Watts) 
U-236 1.2693E-D5 12.887 25.774 O.OOE-tOO 1.64E-Q4 3.27E-Q4 7.50E-Gl 1.50E+OO
U-238 -3.8331 E-DB 12.887 0.000 4.61E-Q4 4.61E-Q4 4.61E-Q4 Total Total 
Y-90 2.6060E+OO 12.887 25.774 O.OOE-tOO 3.36E+01 6.72E+01 
Other Radionuclides 4.65E+01 9.29E+01 
lD. Template SeIecti<", Suma1ary. BomlJ ,and(;~ 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: LW AND U ZIRC HYDRIDE lW AND UZIRC HYDRIDE ~is Templale was used for the following reasons:
 

Fuel C1addlng: SST SST
 This fuel matchGs on all parameters except enrichment (very dose to 20%)
 
BOl HM Conslltuenl9:
 lJ.ZrHX U 

BOL Enrichment 0/0: 20.15706806 10t02O 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD I Estimated 

Nomln3l:1 I 12.887 Nominal bumup caJaJlaled from the heavy metaJ mass destroyed. 
Bounding: 25.774 Sounding btnnJp assumed to be twice nominal bumup: 

Checks 

Estimated Bumupl 
BumUD MuItiDlieT Given Bumup Estimallld EOL HMlGlven EOl HM
 

Nominal: 0.22
 I 1.001 
Bounding: 0.44 ,

Reactor shutdown, core removal. stomge. shippmg or other date conflnnlng that Irradiation ceased for fuel. 

2Total bumup for all fuet associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd'MT). 
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I Fuel Radionuclide Inventory Worksheet 

I. F~ ancl Template 1.Df00000000ou Estimated 
Fuel Name: TAIGA STD (ROMANIA) 'Fuel decay start date: 2010 Canister usage:
 

SNF 10 #: 1078 Estimates as of: 2010 18"x10'
 
Fuel Units & Oeser: 498 - ELEMENT Template: TAIGA·SS (lW/U·Zrx, SST, 101020%, U) 4,49
 

Heavy Metal Mass: BOl.=124.SOk9 ; EOl.=121.46k9 'Template Bumup(MWd): 6.65 
ROD Storage Site: INEEl Template BOl Heavy _I Mass (MT): 0.000195 

Template Decay Time' 5 years 
n. Estimates m x. x, b Y. y, Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonslsec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 8,5173E-l0 2,899,906 5,799.812 O,OOE+OO 2.47E-06 4.94E·06
 Avg. MeV 
Am-241 1.8331E-03 2,899.906 5,799.812 O.OOE+OO 5,32E+OO 1.06E+01
 O,OlSO 9,374E+14 
Am-242m 1.4129E-06 2,899,906 5,799,812 O.OOE+OO 4,10E-03 8.19E-03
 0.02SO 2.063E+14 
Am-243 1.4774E·07 2,899,906 5,799.812 O,OOE+OO 4,28E-04 8.57E-04
 0,0375 1,757E+14 
C-14 l,2871E-04 2,899.906 5,799.812 O,OOE+OO 3.73E-Ol 7,46E-Ol
 0,0575 1.803E+14 
CI-36 2.8120E-06 2,899.906 5,799,812 O.OOE+OO 8.15E-D3 l,63E-02
 0.08SO 1.117E+14 
Cm-243 1.7940E-D7 2,899,906 5,799.812 O.OOE+OO 5,20E-04 1.04E-D3
 0.12SO 8.111E+13 
Cm-244 l,6962E-06 2,899.906 5,799.812 O,OOE+OO 4,92E-03 9.84E-03
 O.22SO 9,475E+13 
Co-50 1.2839E+OO 2,899.906 5,799.812 O.OOE+OO 3,72E+03 7.45E+03
 O,37SO 4,808E+13 
Cs-l34 9.0541E-D2 2,899.906 5,799,812 O.OOE+OO 2.83E+02 5.25E+02
 0.5750 6.393E+14 
Cs-135 3.2195E-05 2,899,906 5,799.812 O.OOE+OO 9,34E-02 1.87E-Dl
 0,8500 2.743E+13 
Cs-137 2.7584E+OO 2,899.906 5,799.812 O.OOE+OO 7.99E+03 1.5OE+04
 1.2500 5,572E+14 
EU-l54 1.5368E-02 2,899.906 5,799,812 O.OOE+OO 4,46E+Ol 8.91E+Ol
 1.7500 3.714E+l1 
Eu-155 2.9293E-02 2,899.906 5,799,812 O.OOE+OO 8.49E+Ol 1.70E+02
 2,2S00 5,987E+11 
Fe-55 7,7158E-Ol 2,899,906 5,799.812 O,OOE+OO 2.24E+03 4,48E+03
 2.7500 4,75OE+09 
H-3 l,1111E-02 2,899.906 5,799.812 O.OOE+OO 3.22E+Ol 6,44E+Ol
 3.5000 5,530E+08 
1-129 7.3684E-07 2,899.906 5,799,812 O.OOE+OO 2.14E-03 4.27E-03
 OO 3.116E+03סס.5 
Kr-85 2.5263E-Dl 2,899,906 5,799.812 O.OOE+OO 7.33E+02 1.47E+03
 OO 3.529E+02סס.7 
Np-237 l,2427E-06 2,899.906 5,799.812 O.OOE+OO 3.5OE-03 7.21E-D3
 OO 4.020E+01סס,11 
Pa-231 3.8511E-09 2,899.906 5,799.812 O.OOE+OO 1.12E-05 223E-05
 
Pb-210 7.3880E-15 2,899,906 5,799.812 O.OOE+OO 2.14E-ll 4,28E-11
 
Pm-147 2.1023E+OO 2,899,906 5,799.812 O.OOE+OO 6.10E+03 1.22E+04
 
Pu-238 l,0383E-03 2,899.906 5,799.812 O.OOE+OO 3.01E+OO 6.02E+OO
 
Pu-239 5.5293E-03 2,899.906 5,799,812 O.OOE+OO 1.5OE+Ol 3.21E+Ol
 
Pu-240 2.1278E-D3 2,899,906 5,799,812 O,OOE+OO 6,17E+OO l,23E+Ol
 
Pu-241 1.0195E-Ol 2,899,906 5,799.812 O.OOE+OO 2.96E+02 5,91E+02
 
Pu-242 2,3128E-07 2,899.906 5,799.812 O.OOE+OO 6.71E-04 1.34E-03
 
Ra-226 5.2782E-14 2,899.906 5,799.812 O.OOE+OO 1.53E-10 3.06E-l0
 
Ra-228 1.9338E-l0 2,899.906 5,799,812 O.OOE+OO 5.61E-D7 l,12E-06
 
Ru-l06 9.1684E-02 2,899.906 5,799.812 O.OOE+OO 2.66E+02 5.32E+02
 
5e-79 1.3018E-06 2,899.906 5,799.812 O,OOE+OO 3.78E-D2 7.55E-D2
 
5n-126 1.2167E-06 2,899.906 5,799.812 O.OOE+OO 3.53E-02 7,06E-D2
 
5r-90 2.6045E+OO 2,899.906 5,799.812 O.OOE+OO 7.55E+03 1.51E+04 
Tc-99 4.4241E·04 2,899.906 5,799.812 O,OOE+OO 1.28E+OO 2,57E+OO 
Th-229 1.3713E-10 2,899.906 5,799.812 O.OOE+OO 3.98E-07 7.95E-D7 
Th-230 1.8090E-l1 2,899.906 5,799.812 O.OOE+OO 5.25E-06 1.05E-07 
Th-232 2.5278E-l0 2,899.906 5,799.812 O.OOE+OO 7.33E-D7 1.47E-06 
TJ-208 l,6947E-D8 2,899.906 5,799.812 O.OOE+OO 4.91E-OS 9.83E-05 
U-232 4.8737E-D8 2,899.906 5,799.812 O.OOE+OO 1.41E-04 2,83E-04 Thermal Power 
U-233 1.2203E-D7 2,899.906 5,799.812 O.OOE+OO 3.54E-04 7.08E-04 Nominal Heat Bounding 
U-234 l,5925E-07 2,899,906 5,799.812 O.OOE+OO 4,62E-04 9.24E-04 Output Heat Output 
U-235 -2,6194E-06 2,899.906 0,000 5.35E-02 4.59E-D2 5.35E-02 /Watts\ /Wattsi 
U-236 1.2693E-06 2,899.906 5,799.812 O.OOE+OO 3.68E-D2 7.36E-02 1.69E+02 3.38E+02 
U-238 -3.6331 E-08 2,899.906 0.000 3.35E-D2 3.34E-02 3.35E-D2 Total Total 
V-90 2.6060E+OO 2,899.906 5,799.812 O.OOE+OO 7.56E+03 1.51E+04 
Other Radionuelides l,05E+04 2.09E+04 
m. Temulilte~~rv,B1ll'IUl ,$Ide". 
Template selection Summary 

FromSFD ~ Basis for Parameter Differences: 
Reactor Moderator: LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Clsddlng: SST (304) SST 
BOl HM Constituents: U-ZrtlX U 

BOL enrichment 0/0: 19.9 101020 

BumupSumma~(MWd)· Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal:1 1,213.3nl 2,899.906 Nominal bumup calculated from the heavy metal mass destroyed. 
Boundlng:1 I 5,799.812 Bounc:ling bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
BumuD MultiDlier Given Bumup Estimated EOl HMlGlven EOl HM 

Nominal: 0.68 2.39 I 1.001 
Bounding: 1.37 , 

Reactor shutdown, core removal, storage, shIpping or other date confirming that Irradiation ceased for fuel.
 

::Orotal bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdIMT).
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Fuel Radionuclide Inventory Worksheet 

1. Fud and Template Infonnation Estimated 
Fuel Nome: TRIGA STD (SLOVENIA) 1Fuel decay start date: 2010 Canister usage: 

SNF ID I': 1079 Estimates as of: 2010 18"x10' 
Fuel Unils & Desot: 149 - ELEMENT Template: TRIGA-SS (lW/U-Zrx. SST. 10 to 20'''' U) 1.34 
Heavy Metal Mas.: BOl=28.5llkg ; EOl=27.45l<g ~emplate Bumup(MWd): 6.65 
ROD Slorage SlID: INEEl Template BOl Heavy Metal Mass (MT): 0.000195 

Tem[1Jlate Decay Time" 5 years 

n. Estimates m x. b Y. Yb Gamma Sources 
Photon Total 

CilMWd From Nominal Sounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
"AC=Cc'-22~7 8:;::',:::51",7;:;3:;:E-;-1~0c__ l",.080:~~.9~9Co7 -,20'_'1",6",l.:o:.9c95 O.ooE+OO 9.21 Eo--o77::-__-;1c,:.84:=E-~ Avg. MeV _
 
:,A;:m::--"24,,,1,=_~ --o-l::;.833~1;;;E=_-,,03:;---_-;,1 ,~080"":."99~7;---__c2,,,, l;o6~lc;.9S9:;:5,-----_· O:OoE+oo--- --':-98E+OO 3.96E+OO 0.0150 3.494E+14
 
"Ae::m'-'-2;;-4;;:2C'm'--- -:1-':.4:::;1=;29~E=--06~---___=1';;,06"'0"'.':::99::o7;___ __-.:;-2':.01,:::61".9",95 O.ooE+OO 1.53E-03 3.05E_Q3 0.0250 7.689E+13
 
.:,A;c:m7-7'243= .;.1""A"'77=4;.;E=_-':::07:,------:'1,'=080~.=99::o7=------;2o,_, 1",6:1.~.995 O.ooE+OO 1.60E-04 3.19E-Q4 0.0375 6.548E+13
 
-;C""--;;14;;- ,loc.2"'8c:7;;;1~E-:-04;;c_---_____;;1_';,080""'';.9'''9;;7---_;o2:.o,1~61.995 0.001=+00 1.39E-Ol 2.78E-Ol 0.0575 6.721E+13
 
-;Cocl-.=36~::---------.:;-2.'=8"'120~E=_-=06~----1"',':::080""'.9=9:c:7;__--~2"_,1",6",1-".9~95 O.ooE+OO 3.04E-03 6.08E-03 0.0850 4.164E+13
 
.,C'=m::--"24-;:3;-- --o-1.:;,7,,940~E=--,,07;;_----1"',,,080~.9,,9~7;_--__c2'"' l;o6~lc;.9S9:;:5---0.ooE+OO 1.94E-04 3.88E-04 0.1250 3.023E+13
 
.,C"=m-';-"'244~_------.___;1"."'696~2"'E~-06~---___;1"',080~;:.:.9,,9"'7c__--__;;2,:,lc;6.;.1~.995 O.ooE+OO 1.83E-03 3.67E-03 0.2250 3.532E+13
 
Co-60 1.2839E+OO 1,080.997 2,161.995 O.OOE+OO 1.39E+03 2.78E+03 0.3750 1.792E+13
 
Cs-l34 9.0541E-02 1,080.997 2,161.995 O.ooE+OO 9.79E+Ol 1.96E+02 0.5750 2.383E+14
 
Cs-l35 3.2195E-05 1,080.997 2,161.995 O.ooE+OO 3.48E-02 6.96E-02 0.8500 1.023E+13
 
Cs-137 2.7564E+OO 1,080.997 2,161.995 O.ooE+OO 2.98E+03 5.96E+03 1.2500 2.077E+14 
Eu-l54 1.5388E-02 1,080.997 2,161.995 O.ooE+OO 1.66E+Ol 3.32E+Ol 1.7500 1.385E+l1 
Eu-155 2.9293E-02 1,080.997 2,161.995 O.ooE+OO 3.17E+Ol 6.33E+Ol 2.2500 2.232E+l1 
Fe-55 7.7158E-Ol 1,080.997 2,161.995 O.ooE+OO 8.34E+02 1.67E+03 2.7500 1.771E+09 

7H7-3:::: -,1"'."'11"'1:-:1:;:E~-Q:=2---__;1"',080="'.99o=_7---""'2"_, 1",6",1,,?-.995 O.ooE+OO 1.20E+Ol 2.40E+Ol 3.5000 2.062E+08 
c:-1-O-,l-":2::::9 ~7~.3684-==:E=--C'0.:.7-----'-1,'=080~.C'98"'7:o_----'2"',.:.16:.'-1",.99::0 5 O.ooE+OO 7.97E-04 1.59E-03 5.ססOO 1.151E+03 
~K~r--';8"'5o;_-------_:;::2.'=52~63~E:__;-0"'1c__---l"',=08;;oOo::.9,,9"'7---__c2:;-"",16~1.::.995 O.ooE+OO 2.73E+02 5.46E+02 7.ססOO 1.303E+02 
Np-237 1.2427E-06 1,080.997 2,161.995 O.ooE+OO 1.34E-03 2.69E_Q3 11.ססOO 1.484E+Ol 
-;P;;::a:__;-2~3_;;1-------::o3."'85;;;1"'1"'Ec:-Qc;9--;---1"',_;;;08"'0;:.:.99~7---__c2:;-"::-:16~1-",,.995 O.ooE+OO 4.16E-06 8.33E-Q6 
-;P,=.bc'-271~0;__------7=-'."'3880="'E~-1~5c___---17',~08~0C".9~9=7c__---'2O'_,.1~61.995 O.ooE+OO 7.99E-12 1.60E-ll 
Pm-147 2.1023E+OO 1,080.997 2,161:995---0:OOE+OO 2.27E+03 4.55E+03 
Pu-238 1.0383E_Q3 1,080.997 2,161.995 O.ooE+OO 1.12E+OO 2.24E+OO 
-;P",Uc.;-2",3~9 5:<,.0'52",9;;;3~E-;-0;;:3:--- 1",'o;:08O~.92:9~7_---o2".l;o6~1-:;.9;;:95;:c---,,0:;;-.ooE+OO 5.98E+OO 1.20E+Ol 
.:,P,=.U~-2;-;407------__--2:;::'c;:12~7o::8:;:E:__;-Q3~----1",,=080~.9,,9Co7---__c20'_,1",6:-;-::1.995 O.ooE+OO 2.30E+OO 4.60E+OO 
Pu-241 1.0195E_Ql 1,080.997 2,161.995 O.ooE+OO 1.10E+02 2.20E+02 
Pu-242 2.3128E_Q7 1,080.997 2.161.995 O.ooE+OO 2.50E-04 5.ooE-04 
Ra-226 5.2782E-14 1,080.997 2,161.995 O.ooE+OO 5.71E-ll 1.14E-l0 
Ra-228 1.9338E-l0 1,080.997 2,161.995 O.ooE+OO 2.09E-Q7 4.18E-07 
Ru-l06 9.1684E_Q2 1,080.997 2,161.995 O.ooE+OO 9.91E+Ol 1.98E+02 
Se-79 1.3018E-Q5 1,080.997 2,161.995 O.ooE+OO 1.41E-02 2.81E-02 
5n-126 1.2167E-Q5 1,080.997 2,161.995 O.OOE+OO 1.32E_Q2 2.63E_Q2 
Sr-90 2.6045E+OO 1,080.997 2,161.995 O.ooE+OO 2.82E+03 5.63E+03 
Tc-99 4.4241E-Q4 1,080.997 2,161.995 O.ooE+OO 4.78E-Ol 9.58E_Ql 
Th-229 1_3713E-l0 1,080.997 2,161.995 O.ooE+OO 1.48E-07 2.96E_Q7 
Th-230 1.8090E-ll 1,080.997 2,161.995 O.ooE+OO 1.96E-oB 3.91E-oB 
Th-232 2.5278E-l0 1,080.997 2,161.995 O.ooE+OO 2.73E-07 5A7E_Q7 
TI-208 1.6947E-oB 1,080.997 2,161.995 O.ooE+OO 1.83E-OS 3.66E-Q5 
U-232 4_8737E-oB 1,080.997 2,161.995 O.ooE+OO 5.27E-Q5 1.OSE-Q4 Thermal Power 

7U:--'-2"'33?- --"1.'=22:;:03=E=--:::07=- 17',=080""'.99=7;__--~2"-, 1'C6"'1-:;.9c:95=-__...:O"'.OO=E=-+OO7.: ..:1:::.3"'2~E~-04:_;_---':'2:c.64~E~-Q4:_;__If Nominal Heal BoUnding
U-234 1.5925E_Q7 1,080.997 2,161.995 O.OOE+OO 1.72E-Q4 3.44E-Q4 Output Heat OUtput 
U-235 -2.6194E-Q6 1,080.997 0.000 1.23E_Q2 9.45E_Q3 1.23E_Q2 /WattS} /Watts} 
U-236 1.2693E_Q5 1,080.997 2,161.995 O.OOE+OO 1.37E_Q2 2.74E-Q2 6.29E+01 1.26E+02 
U-238 -3.8331E-oB 1,080.997 0.000 7.70E_Q3 7.66E_Q3 7.70E_Q3 Total Total 
V-90 2.6060E+OO 1,080.997 2.161.995 O.ooE+OO 2.82E+03 5.63E+03 
Olher Radionuclides 3.90E+03 7.79E+03 

Template Selection Summary 
From SFD Used Basis lor Parameter Differences: 

Reactor Moderator: lW AND U ZIRe HYDRIDE LW AND U ZIRe HYDRIDE 
Fuel Cladding: SST (304) SST 

BO~~~=,,~~I---'lcC9U-":.88-==Z577=rH=X6=2;---+---7:10:C~::'O~20-c----l 

Bumup Summary (MWd)" Basis for burnup used in estimate: 
FromSFD Estimated

NomlnaJ:I -+ l"',080=:.:.99.:.7'1Nnrrinai bumup calC1Jlated lrom too heavy metal mass destroyed. 
Boundlng:1 I 2.161.995 Bounding bumup assumed to be twice nomtnal bumup. 

Checks 
Estimated Bumupl 

Bumup Multiplier Given Bumup Estimated EOl HMlGlvan EOl HM
 
Nominal:1 1.11
 I 1.001 

Bounding: 2.22 ,
Reactor shutdown. core removal, stomge. shiPPing or other date conflrTmng thallnadiatlon ceased for fuel.
 

~otal bumup for all fuet associated with this worksheet must be diVided by BOL heavy metal mass to get specific bumup values (MWdlMT).
 

I 

I 
I
I
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and TeDlPlat' b1rwmation Estimated 

Fuel Name: TRIGA STD (SLOVENIA) 1 FueI decay start date: 2010 Canister usage: 
SNFID#: 488 Estimates as 0': 2010 18"x10' 

Fuel Units & Oeser: 122 - ELEMENT Template: TRIGA-SS (lW/U-Zrx. SST. 10 to 20%. U) 1.10 
Heavy Metal Mass: BOl=23.40k9 ; EOl=22.59k9 2Template Bumup(MWd): 6.65 
ROD Storage Site: INEEl Template BOl Heavy Metal Mass (MT): 0.000195 

Template Decay Time" 5 years 
.0. Estimates m x" x, b y" y, Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/see 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 8.5173E-10 768.650 1.537.300 O.ooE+OO 6.55E-07 1.31E-06 Avg.MeV 
Am-241 1.8331E-03 768.650 1,537.300 O.ooE+OO 1.41E+OO 2.82E+OO 0.0150 2.485E+14 
Am-242m 1.4129E-06 768.650 1.537.300 O.ooE+oo 1.09E-D3 2.17E-03 0.0250 5.467E+13 
Am-243 1.4774E-D7 768.650 1,537.300 O.ooE+OO 1.14E-04 2.27E-04 0.0375 4.656E+13 
C-14 1.2871E-04 768.650 1.537.300 O.ooE+OO 9.89E-02 1.98E-01 0.0575 4.779E+13 
CI-36 2.8120E-06 768.650 1.537.300 O.ooE+OO 2.16E-03 4.32E-03 0.0850 2.961E+13 
Cm-243 1.7940E-07 768.650 1.537.300 O.ooE+OO l.38E-04 2.76E-D4 0.1250 2.150E+13 
Cm-244 1.6962E-06 768.650 1,537.300 O.ooE+OO 1.30E-D3 2.61E-03 0.2250 2.512E+13 
Co-SO 1.2839E+OO 768.650 1,537.300 O.ooE+OO 9.87E+02 1.97E+03 0.3750 1.274E+13 
Cs-l34 9.0541E-D2 768.650 1,537.300 O.ooE+OO 6.96E+01 1.39E+02 0.5750 1.694E+14 
Cs-135 3.2195E-05 768.650 1.537.300 O.ooE+OO 2.47E-02 4.95E-02 0.8500 7.271E+12 
Cs-137 2.7564E+OO 768.650 1,537.300 O.ooE+OO 2.12E+03 4.24E+03 1.2500 1.477E+14 
EU-154 1.5368E-02 768.650 1,537.300 O.ooE+OO 1.18E+01 2.36E+01 1.7500 9.846E+10 
EU-155 2.9293E-D2 768.650 1,537.300 O.ooE+OO 2.25E+01 4.50E+01 2.2500 1.587E+11 
Fe-55 7.7158E-D1 768.650 1.537.300 O.ooE+OO 5.93E+02 1.19E+03 2.7500 1.259E+09 
H-3 1.1111E-02 768.650 1,537.300 O.ooE+OO 8.54E+OO 1.71E+01 3.5000 1.466E+08 
1-129 7.3684E-07 768.650 1,537.300 O.ooE+OO 5.66E-04 1.13E-03 5.ססOO 8.201E+02 
Kr-85 2.5263E-01 768.650 1.537.300 O.ooE+OO 1.94E+02 3.68E+02 7.ססOO 9.284E+01 
Np-237 1.2427E-06 768.650 1,537.300 O.ooE+OO 9.55E-D4 1.91E-03 11.ססOO 1.058E+Ol 
Pa-231 3.8511E-D9 768.650 1,537.300 O.ooE+OO 2.96E-D6 5.92E-D6 
Pb-210 7.3880E-15 768.650 1.537.300 O.ooE+OO 5.68E-12 1.14E-11 
Pm-147 2.1023E+OO 768.650 1,537.300 O.ooE+OO 1.62E+03 3.23E+03 
Pu-238 1.0383E-03 768.650 1,537.300 O.ooE+OO 7.98E-01 1.SOE+OO 
Pu-239 5.5293E-03 768.650 1.537.300 O.ooE+OO 4.25E+OO 8.50E+OO 
Pu-240 2.1278E-D3 768.650 1.537.300 O.ooE+OO l.64E+OO 3.27E+OO 
PU-241 1.0195E-D1 768.650 1.537.300 O.ooE+OO 7.64E+01 1.57E+02 
Pu-242 2.3128E-07 768.650 1,537.300 O.ooE+OO 1.78E-D4 3.56E-D4 
Ra-226 5.2782E-14 768.650 1.537.300 O.ooE+OO 4.06E-11 8.11E-11 
Ra-228 1.9338E-10 768.650 1.537.300 O.ooE+OO 1.49E-07 2.97E-07 
RU-106 9.1684E-D2 768.650 1,537.300 O.ooE+OO 7.05E+01 1.41E+02 
5e-79 1.3018E-DS 768.650 1.537.300 O.ooE+OO 1.ooE-D2 2.ooE-D2 
5n·126 1.2167E-DS 768.650 1.537.300 O.ooE+OO 9.35E-D3 1.87E-02 
5r-90 2.6045E+OO 768.650 1.537.300 O.ooE+OO 2.ooE+03 4.ooE+03 
Te-99 4.4241E-04 768.650 1.537.300 O.OOE+OO 3.40E-01 6.80E-01 
Th-229 1.3713E-10 768.650 1.537.300 O.OOE+OO 1.05E-D7 2.11E-D7 
Th-230 1.8090E-11 768.650 1,537.300 O.OOE+OO 1.39E-oB 2.78E-oB 
Th-232 2.5278E-10 768.650 1,537.300 O.ooE+OO 1.94E-07 3.89E-07 
TI-208 1.6947E-08 768.650 1,537.300 O.ooE+OO 1.30E-05 2.61E-05 
U-232 4.8737E-oB 768.650 1,537.300 O.OOE+OO 3.75E-DS 7.49E-05 Thermal Power 
U-233 1.2203E-D7 768.650 1.537.300 O.OOE+OO 9.38E-05 1.88E-D4 Nominal Heat Bounding 
U-234 1.5925E-D7 768.650 1.537.300 O.OOE+OO 1.22E-D4 2.45E-D4 Ompul HeatOutpul 
U-235 -2.6194E-D6 768.650 0.000 1.01E-D2 8.04E-D3 1.01E-D2 (Watts) (Watts) 
U-236 1.2693E-D5 768.650 1,537.300 O.ooE+OO 9.76E-D3 1.95E-02 4.47E+01 8.95E+01 
U-238 -3.8331 E-oB 768.650 0.000 6.30E-03 6.27E-03 6.30E-03 Total Total 
Y-90 2.6060E+OO 768.650 1,537.300 O.OOE+OO 2.00E+03 4.01E+03 
Other Radianuelides 2.77E+03 5.54E+03 
m. T~te$eleetion s.m-1'V,1l_ 41ndCkedts : 
Template 5eIeetion Summary 

From SFD ~ Basis lor Parameter Differences: 
Reactor Moderator: LW AND U ZIRC HYDRIDE LW AND U ZJRC HYDRIDE 

Fuel Cladding: SST (304) SST 
BOl HM Constituents: U-ZrHX U 

BOL Enrichment 0/.: 19.8857762 10t02O 

Bumup Summary (MWdj' Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal:1 I 768.650 Nominal bumup calculated from the heavy metal mass destroyed. 
Boundln9:1 I 1.537.300 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
BumUD MultiDlier Given BumUD Estimated EOL HMlGlven EOL HM 

Nominal: 0.96 I 1.001 
Bounding: 1.93 ,

Reactor shutdown. core removal. storage, shlppmg or other date contlnnlng that Irradiation ceased tor tuel.
 

2Total bumup for all fuel associated with this worksheet must be divided by SOL heavy metal mass to get specifiC bumup values (MWd'MT).
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Fuel Radionuclide Inventory Worksheet 

I. Fuel and Template Information Estimated
 

Fuel N.me: TAIGA STD (SLOVENIA) 'Fuel decay start date: 1999 Canister usage:
 
SNF ID il: 468 EGtimates as of: 2010 18"x10'
 

Fuel Units & Deocr: 87 - ELEMENT Template: TRIGA-AI (LW/lJ.Zrx. Alum.. 10 to 20%. U) 0.60
 

Heavy Metal MasG: BOI.=11.88k9 ; EOI.=11.53kg 'Templ.te ilumup(MWd): 6.65
 

ROD 5""- Slto: INEEL Template BOL Heavy Metal Mass (MT): 0.00018
 
Template Decay Time" 10 years 

D.F.>timates m x. x. b Y. Y. Gamma Sources
 

Photon Total
 
CUMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonslsec
 

RadionueUde Template Fuel Burnup (MWdj' Burnup (MWd)2 (Ci) Inventories(Ci) Inventories(Ci)
 Group (bounding) 
Ac-227 1.2892E-Q9 405.208 810.416 O.OOE+OO 5.22E-07 l.04E-oB AV9·MeV 
Am-241 2.9429E-03 405.208 810.416 0.60E-tOO 1.19E+OO 2.38E+OO 0.0150 1.090E+14
 

Am-242m 1.9489E-OB 405.208 810.416 O.ooE+OO 7.90E-Q4 1.58E-Q3
 0.0250 2.279E+13
 
Am-243 2.3308E-07 405.208 810.416 O.ooE-tOO 9.44E-05 1.89E-Q4
 0.0375 2.691E+13 
C-14 4.3278E-05 405.208 810.416 O.OOE-tOO 1.75E-02 3.51E-02 0.0575 2.225E+13 
CI-36 4.3023E-08 405.208 810.416 O.OOE-tOO 1.74E-05 3.49E-05 0.0850 1.446E+13 
Cm-243 2.4286E-07 405.208 810.416 O.ooE-tOO 9.84E-Q5 1.97E-04 0.1250 2.002E+13 
Cm-244 2.6015E-OB 405.208 810.416 O.ooE+OO 1.05E-Q3 2.11E-Q3 0.2250 1.270E+13 
Co-BO 1.6075E-02 405.208 810.416 o.06E-tOO 6.51E-tOO 1.30E+01 0.3750 5.225E+12 
CS-134 1.9323E-02 405.208 810.416 O.OO-E+OO 7.83E-tOO 1.57E+01 0.5750 7.784E+13 
Cs-135 3.1549E-05 405.208 810.416 O.OOE+OO 1.28E-Q2 2.56E-Q2 0.8500 1.418E+13 
CS-137 2.4556E+OO 405.208 810.416 O.ooE+OO 9.95E+02 1.99E+03 1.2500 1.559E+13 
EU-154 9.0180E-Q1 405.208 810.416 O.ooE-tOO 3.65E+02 7.31E+02 1.7500 4.471E+11 
EU-155 2.1820E-01 405.208 810.416 O.ooE+oo 8.84E+01 1.77E+02 2.2500 1.064E+09 
Fe-55 2.2902E-03 405.208 810.416 O.ooE+OO 9.28E-Q1 1.86E+OO 2.7500 2.086E+07 
H-3 8.1609E-03 405.208 810.416 O.ooE+OO 3.31E-tOO 6.61E-tOO 3.5000 2.545E+06 
1-129 7.3805E-07 405.208 810.416 O.ooE+OO 2.99E-Q4 5.98E-Q4 5.ססOO 4.665E+02 
Kr-85 1.8256E-01 405.208 810.416 O.ooE+OO 7.40E+01 1.48E+02 7.ססOO 5.274E+01 
Np-237 1.4505E-oB 405.208 810.416 O.ooE-tOO 5.88E-Q4 1.18E-Q3 11.ססOO 6.004E+OO 
Pa-231 4.5564E-Q9 405.208 810.416 O.ooE-tOO 1.85E-oB 3.69E-oB 
Pb-21 0 1.8842E-14 405.208 810.416 O.ooE-tOO 7.83E-12 1.53E-11 
Pm-147 5.5459E-Q1 405.208 810.416 O.ooE-tOO 2.25E+02 4.49E+02 
Pu-238 1.2992E-Q3 405.208 810.416 O.ooE-tOO 5.26E-01 l.05E+OO 
PU-239 5.6932E-Q3 405.208 810.416 O.ooE+OO 2.31E-tOO 4.61E+OO 
PU-240 2.2632E-Q3 405.208 810.416 O.ooE+OO 9.17E-01 l.83E-tOO 
Pu-241 9.8657E-Q2 405.208 810.416 O.ooE-tOO 4.01E+01 8.01E+01 
PU-242 3.0602E-Q7 405.208 810.416 O.ooE+OO 1.24E-Q4 2.48E-Q4 
Ra-226 1.0823E-13 405.208 810.416 O.ooE-tOO 4.39E-11 8.77E-11 
Ra-228 2.0406E-10 405.208 810.416 O.ooE-tOO 8.27E-OB 1.65E-Q7 
RU-1OB 3.0180E-Q3 405.208 810.416 O.ooE-tOO 1.22E-tOO 2.45E-tOO 
8e-79 1.2937E-Q5 405.208 810.416 O.ooE+OO 5.24E-03 1.05E-Q2 
8n-126 1.2238E-Q5 405.208 810.416 O.ooE-tOO 4.96E-Q3 9.92E-Q3 
8r-90 2.3098E-tOO 405.208 810.416 O.ooE-tOO 9.36E+02 1.87E+03 
Tc-gg 4.4120E-Q4 405.208 810.416 O.ooE-tOO 1.79E-Q1 3.58E-Q1 
Th-229 2.0932E-10 405.208 810.416 O.ooE-tOO 8.48E-OB 1.70E-Q7 
Th-230 2.7744E-11 405.208 810.416 O.ooE+OO 1.12E-OB 2.25E-OB 
Th-232 2.3744E-10 405.208 810.416 O.ooE-tOO 9.62E-08 1.92E-Q7 
T1-208 1.9459E-OB 405.208 810.416 O.ooE-tOO 7.88E-oB 1.58E-Q5 
U-232 5.3850E-OB 405.208 810.416 O.ooE-tOO 2.18E-Q5 4.36E-Q5 Thermal Power 
U-233 1.3135E-Q7 405.208 810.416 O.OOE+OO 5.32E-D5 1.06E-Q4 Nominal Heat Bounding 
U-234 1.9143E-Q7 405.208 810.416 O.ooE-tOO 7.76E-Q5 1.55E-Q4 Output Heat Output 
U-235 -2.6159E-oB 405.208 0.000 5.14E-Q3 4.08E-Q3 5.14E-Q3 (Watts) lWattsi 
U-236 12719E-Q5 405.208 810.416 O.ooE-tOO 5.15E-Q3 1.03E-Q2 1.50E+01 3.01E+01 
U-238 -3.8657E-OB 405.208 0.000 3.19E-Q3 3.18E-03 3.19E-Q3 Total Total 
Y-90 2.3098E-tOO 405.208 810.416 O.ooE-tOO 9.36E+02 1.87E+03 
Other Radionuclides 1.07E+03 2.14E+03 
'Ill. TentPbteSeJedion Stmtnlary,B~s-n.lUI4~ 
Template selection Summary 

From SFD ~ Basis for Parameter Differences: 
_-.to" LW AND U ZIRe HYDRIDE LW AND U ZIRe HYDRIDE
 

Fuel Cladding:
 ALUM (1100) ALUM
 
BOL HM Constituenlll:
 lJ.ZrHX U 

SOL Enrichment ~-:o: 20.00337313 10t02O 

Bumup Summary (MWdj' Basis for bumup used in estimate:
 
From SFD Estimated
 

Nomlnal:1 405.2081 332.554 Nominal bumup laI<en directly from SFD (converted to MWd).
 
Bounding: 810.416
 Botmding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
BumuD MultiDlIer Given Bumup Estimated EOL HMlGlven EDL HM
 

Nomlnal:1 0.92
 0.82 I 0.991 
Bounding: 1.85 ,

Reactor shutdown. core removal, storage, shlPPlIlg or other date confllmmg that 'Radiation ceased for fuel. 

2Total bumup for all fuel associated with this worXsheet must be divided by BOL heavy metal mass to get specific bumup values (MWdIMT). 
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I Fuel Radionuclide Inventory Worksheet 

I. FlIehnd TeD1JIIate hlf_tion Estimated 
Fuel Name: TRIGA STD (SO. KOREA) 'Fuef decay start date: 1972 Canister usage: 

SNFID#: 483 Estimates as of: 2010 18"x10' 
Fuel Units & Oeser: 69 - ELEMENT Template: TRIGA-AI (LWIU-Zrx. Alum.. 10 to 20%. U) 0.62 
Heavy Metal Mass: BOl.=13.11kg : EOL=12.96kg 'Template Bumup(MWd): 6.65 
ROD Storage Site: INEEl Template BOL Heavy Metel Mass (MT): 0.00018 

Template Decay Time· 35 years 
n.Estimates m x. x. b y. y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 6.1504E-Q9 383.310 766.620 O.ooE+oo 2.36E-oB 4.72E-OB Avg. MeV 
Am-241 4.816SE-03 383.310 766.620 O.ooE+OO 1.8SE+OO 3.69E+OO 0.0150 5.407E+13 
Am-242m 1.7383E-OB 383.310 766.620 O.ooE+OO 6.66E-04 1.33E-03 0.0250 1.119E+13 
Am-243 2.3263E-Q7 383.310 766.620 O.ooE+OO 8.92E-OS 1.78E-04 0.0375 1.056E+13 
C-14 4.31S8E-QS 383.310 766.620 O.ooE+OO 1.6SE-02 3.31E-02 0.0575 1.064E+13 
CI-36 4.3023E-OB 383.310 766.620 O.ooE+OO 1.6SE-OS 3.30E-OS 0.0850 6.350E+12 
Cm-243 1.3229E-07 383.310 766.620 O.ooE+OO S.07E-OS 1.01E-04 0.1250 5.485E+12 
Cm-244 1.0000E-OB 383.310 766.620 O.ooE+OO 3.83E-04 7.67E-04 0.2250 5.673E+12 
Co-50 6.0120E-04 383.310 766.620 O.ooE+OO 2.30E-Ol 4.61E-Ol 0.3750 2.408E+12 
Cs-l34 4.3534E-OB 383.310 766.620 O.ooE+OO 1.67E-03 3.34E-03 0.5750 3.966E+13 
Cs-13S 3.1549E-OS 383.310 766.620 O.ooE+OO 1.21E-02 2.42E-Q2 0.8500 2.024E+12 
Cs-137 1.3788E+OO 383.310 766.620 O.ooE+OO S.29E+02 1.OBE+03 1.2500 1.986E+12 
Eu-l54 1.2041E-Ol 383.310 766.620 O.ooE+OO 4.62E+Ol 9.23E+Ol 1.7500 6.389E+10 
Eu-1SS 6.6451E-Q3 383.310 766.620 O.ooE+OO 2.SSE+OO S.09E+OO 2.2500 1.260E+06 
Fe-55 2.9338E-oB 383.310 766.620 O.ooE+OO 1,12E-03 2.2SE-03 2.7500 4.263E+05 
H-3 2.oo7SE-Q3 383.310 766.620 O.ooE+OO 7.70E-Ol 1.S4E+OO 3.5000 1.034E+03 
1-129 7.3805E-Q7 383.310 766.620 O.ooE+OO 2.83E-04 S.66E-04 5.ססOO 4.349E+02 
Kr-8S 3.6301E-Q2 383.310 766.620 O.ooE+OO 1.39E+Ol 2.78E+Ol 7.ססOO 4.904E+01 
Np-237 1.4977E-oB 383.310 766.620 O.ooE+OO S.74E-04 1,1SE-03 11.ססOO 5.574E+00 
Pa-231 1.127SE-oB 383.310 766.620 O.ooE+OO 4.32E-OB 8.64E-OB 
Pb-210 3.8932E-13 383.310 766.620 O.ooE+OO 1.49E-l0 2.98E-l0 
Pm-147 7.S383E-04 383.310 766.620 O.ooE+OO 2.89E-Ol S.78E-Ql 
Pu-238 1.0666E-03 383.310 766.620 O.ooE+OO 4.09E-Ol 8.18E-Ol 
Pu-239 S.6902E-03 383.310 766.620 O.ooE+OO 2.18E+OO 4.36E+OO 
Pu-240 2.2S71E-03 383.310 766.620 O.ooE+OO 8.65E-Ol 1.73E+OO 
Pu-241 2.9699E-02 383.310 766.620 O.ooE+OO 1.14E+Ol 2.28E+Ol 
Pu-242 3.0602E-07 383.310 766.620 O.ooE+OO 1.17E-04 2.3SE-Q4 
Ra-226 1.0704E-12 383.310 766.620 O.ooE+OO 4.10E-l0 8.21E-l0 
Ra-228 2.3654E-l0 383.310 766.620 O.ooE+OO 9.07E-oB 1.81E-Q7 
Ru-1OB 1.0444E-l0 383.310 766.620 O.ooE+OO 4.ooE-oB 8.01E-oB 
5e-79 1.2934E-OS 383.310 766.620 O.ooE+OO 4.96E-Q3 9.92E-03 
5n-126 1.2236E-OS 383.310 766.620 O.ooE+OO 4.69E-Q3 9.38E-03 
5r-90 1.2740E+OO 383.310 766.620 O.ooE+OO 4.88E+02 9.77E+02 
Tc-99 4.4120E-Q4 383.310 766.620 O.OOE+OO 1.69E-Dl 3.38E-Ol 
Th-229 6.4226E-l0 383.310 766.620 O.OOE+OO 2.46E-Q7 4.92E-07 
Th-230 1.OS94E-l0 383.310 766.620 O.ooE+OO 4.OBE-OB 8.12E-oB 
Th-232 2.3744E-l0 383.310 766.620 O.ooE+OO 9.10E-OB 1.82E-07 
TI-2OB l.S774E-oB 383.310 766.620 O.ooE+OO 6.OSE-OB 1.21E-QS 
U-232 4.2S11E-oB 383.310 766.620 O.ooE+OO 1.63E-OS 3.26E-QS Thenmal Power 
U-233 1.31SSE-Q7 383.310 766.620 O.ooE+OO S.04E-OS 1.01E-Q4 Nominal Heat Bounding 
U-234 3.oo30E-07 383.310 766.620 O.ooE+OO 1.1SE-Q4 2.30E-Q4 Output Heat Output 
U-235 -2.6144E-oB 383.310 0.000 S.67E-03 4.66E-Q3 S.67E-Q3 /Watts\ /Watts\ 
U-236 1.2720E-OS 383.310 766.620 O.ooE+OO 4.88E-03 9.7SE-Q3 6.45E+OO 1.29E+Ol 
U-238 -3.8857E-oB 383.310 0.000 3.S3E-03 3.S1E-03 3.53E-03 Total Total 
Y-90 1.2744E+OO 383.310 766.620 O.ooE+OO 4.89E+02 9.77E+02 
Other Radionuclides S.84E+02 1,17E+03 
ID. TentPlate Seketion s....-ry,$m'Q. ,aDelC'" 
Template selection Summary 

FromSFD ~ Basis for Parameter Differences: 
Reactor Moderator: LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE
 

Fuel C1eddlng: ALUM (1100)
 ALUM
 
BOL HM Constituents: U-ZrHX
 U
 

DOL Enrichment %: 20
 10t02O 

Burnup Summary (MWd) Basis for burnup used in estimate: 
FromSFD I Estimated 

Nominal: 383.310 144.896 Nominal bumup taken direclly from SFD (converted to MINd). 
Sounding:1 766.620 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Sumupl
Bumup Multiplier Given Bumup Estimated EOL HMlGlven EOL HM 

Nominal: 0.79 0.38 I 0.981 
Bounding: 1.58 ,

Reactor shutdown, core removal, storage, shipping or other date confirming that Irradiation ceased for fuel. 

2Total bumup for all fuel associated lNith this worksheet must be divided by BOL heavy m~tal mass to get specific burnup values (MWdlMT). 
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Fuel Radionuclide Inventory Worksheet 

1. Fuel and Template Infonnatlon Estimated 
Fuel Name: TRIGA STD (SO. KOREA) 'Fuel decay start date: 1996 Canister usage: 

SNFID#: 484 Estimates as of: 2010 18"xl0' 
Fuel Unlla & Deacr: 104 - ELEMENT Template: TRIGA-SS (LW/V-Zrx. SST. 10 10 2O~ •. V) 0.94 
Heavy Metal M.s.: BOL=19.76k9 ; EOL=19.26k9 2Temp~ate Bumup(MWd): 6.65 
ROD Stor_ Sita: INEEL Template BOL Heavy Metal M••• (MT): 0.000195 

Template OKay Time" 10 years 
n. Estimates m x" x. b Yo y. Gamma Sources 

Photon TOlal 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Burnup (MWd)2 Bumup (MWd)2 (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 1.3731E-09 476.540 953.080 O.OOE+OO 6.54E-Q7 1.31E-06 Avg.MBV 
Am-241 2.3865E-Q3 476.540 953.080 O.OOE+OO 1.14E+OO 2.27E+OO 0.0150 1.231E+14 
Am-242m 1.3812E-06 476.540 953.080 O.OOE+OO 6.58E-04 1.32E-Q3 0.0250 2.608E+13 
Am-243 1.4767E-07 476.540 953.080 O.OOE+OO 7.04E-05 1.41E-04 0.0375 2.228E+13 
C-14 1.2863E-04 476.540 953.080 O.OOE+OO 6.13E-02 1.23E-Ol 0.0575 2.375E+13 
CI-38 2.8120E-Q6 476.540 953.080 O.OOE+OO 1.34E-03 2.68E-03 0.0850 1.441E+13 
Cm-243 1.5895E-07 476.540 953.080 O.OOE+OO 7.57E-05 1.51E-04 0.1250 9.470E+12 
Cm-244 1.4008E-Q6 476.540 953.080 O.OOE+OO 6.68E-Q4 1.34E-03 0.2250 1.229E+13 
Co-BO 6.6541E-Ol 476.540 953.080 O.OOE+OO 3.17E+02 6.34E+02 0.3750 5.643E+12 
Cs-l34 1.6687E-02 476.540 953.080 O.OOE+OO 8.05E+OO 1.61E+Ol 0.5750 8.842E+13 
Cs-135 3.2195E-Q5 476.540 953.080 O.OOE+OO 1.53E-Q2 3.07E-02 0.8500 1.578E+12 
Cs-137 2.4556E+OO 476.540 953.080 O.OOE+OO 1.17E+03 2.34E+03 1.2500 4.746E+13 
Eu-l54 1.0268E-Q2 476.540 953.080 O.OOE+OO 4.89E+OO 9.79E+OO 1.7500 2.857E+l0 
Eu-155 1.4570E-Q2 476.540 953.080 O.OOE+OO 6.94E+OO 1.39E+Ol 2.2500 1.492E+09 
Fe-55 2.0361E-Ol 476.540 953.080 O.OOE+OO 9.70E+Ol 1.94E+02 2.7500 2.469E+07 
H-3 8.3940E-03 476.540 953.080 O.OOE+OO 4.00E+OO 8.00E+OO 3.5000 2.927E-Hl6 
1-129 7.3684E-Q7 476.540 953.080 O.OOE+OO 3.51E-04 7.02E-Q4 5.ססOO 5.096E+02 
Kr-85 1.8286E-Ql 476.540 953.080 O.OOE+OO 8.ilE+Ol 1.74E+02 7.ססOO 5.764E+Ol 
Np-237 1.2462E-Q6 476.540 953.080 O.OOE+OO 5.94E-04 1.19E-Q3 11.ססOO 6.564E+OO 
Pa-231 4.9143E-Q9 476.540 953.080 O.OOE+OO 2.34E-OB 4.68E-Q6 
Pb-21 0 1.7173E-14 476.540 953.080 O.OOE+OO 8.'-8E-12 l.64E-ll 
Pm-147 5.6185E-Ql 476.540 953.080 O.OOE+OO 2.68E+02 5.35E+02 
Pu-238 9.9820E-Q4 476.540 953.080 O.OOE+OO 4.76E-Ol 9.51E-Ql 
Pu-239 5.5293E-Q3 476.540 953.080 O.oOE+OO 2.63E+OO 5.27E+OO 
Pu-240 2.1263E-Q3 476.540 953.080 O.OOE+OO 1.01E+OO 2.03E+OO 
Pu-241 8.0185E-Q2 476.540 953.080 O.OOE+OO 3.82E+Ol 7.64E+Ol 
Pu-242 2.3128E-07 476.540 953.080 O.OOE+OO 1.10E-Q4 2.20E-Q4 
Ra-226 9.9774E-14 476.540 953.080 O.OOE+OO 4.75E-ll 9.51E-ll 
Ra-228 2.1729E-l0 476.540 953.080 O.OOE+OO 1.04E-07 2.07E-Q7 
Ru-1OB 2.9519E-Q3 476.540 953.080 O.OOE+OO 1.41E+OO 2.81E+OO 
5e-79 1.3017E-05 476.540 953.080 O.OOE+OO 6.20E-03 1.24E-02 
5n-126 1.2167E-Q5 476.540 953.080 O.OOE+OO 5.80E-Q3 1.16E-Q2 
5r-90 2.3128E+OO 476.540 953.080 O.OOE+OO 1.10E+03 2.20E+03 
Te-99 4.4241E-Q4 476.540 953.080 O.OOE+OO 2.11E-Ol 4.22E-Ql 
Th-229 1.9459E-l0 476.540 953.080 O.OOE+OO 9.27E-Q6 1.85E-07 
Th-230 2.5564E-ll 476.540 953.080 O.OOE+OO 1.22E-08 2.44E-oB 
Th-232 2.5278E-l0 476.540 953.080 O.OOE+OO 1.20E-Q7 2.41E-07 
T1-208 1.6947E-oB 476.540 953.080 O.OOE+OO 8.08E-Q6 1.62E-Q5 
U-232 4.6812E-oB 476.540 953.080 O.OOE+OO 2.23E-Q5 4.46E-Q5 Thermal Power 
U-233 1.2206E-Q7 476.540 953.080 O.OOE+OO 5.82E-05 1.16E-Q4 Nominal Heat Bounding 
U-234 1.7323E-Q7 476.540 953.080 O.OOE+OO 8.26E-Q5 1.85E-Q4 Output Heat Output 
U-235 -2.6194E-Q6 476.540 0.000 8.54E-Q3 7.29E-03 8.54E-Q3 /Wattsl /Waltsl 
U-236 1.2693E-Q5 476.540 953.080 O.OOE+OO 6.05E-Q3 1.21E-Q2 1.87E+Ol 3.73E+Ol 
U-238 -3.6331 E-oB 476.540 0.000 5.31E-Q3 5.30E-Q3 5.31E-Q3 Total Total 
V-90 2.3128E+OO 476.540 953.080 O.OOE+OO 1.10E+03 2.20E+03 
Other Radionuelides 1.17E+03 2.34E+03 
m. Template Seledion SO_tv, Borou ,all4Cl1_ 
Template selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: LW AND U ZIRC HYDRIDE lW AND UZIRC HYDRIDE 

Fuel Cladding: SST (304) SST 
BOl HM Constituenla: U-ZrHX V 

BOL Enrichment %: 20 10t02O 

Bumup Summary (MWd)" Basis for bumup used in estimate: 
From SFD Estimated 

Nominal:1 476.540 Nominal bumup calClllated from the heavy metal mass destroyed. 
Boundlng:1 I 953.080 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl
Bumup Multiplier Given Bumup Estimated EOL HMlGlven EOl HM 

Nominal: 0.71 I 1.001 
Boundlng:1 1.41 ,

Reactor shutdown. core removal. storage. stupplng or other data confrrrmng that Irradiation ceased for fuel.
 

2TotOO bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd'MT).
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I Fuel Radionuclide Inventory Worksheet 

I. Fuel_lid :rt1Qlp\llle Infonuation Estimated 
Fuel Name: TRIGA STD (SOLVENIA) 'Fuel decay start date: 2010 Canister usage: 

SNFID#: 731 Estimates as of: 2010 18"xl0' 
Fuel Units & Descr: 10 - ELEMENT Template: TRIGA-5S (LW/U-Zrx, SST, 10 to 20%, U) 0.09 
_vy Metal Mass: BOL=''-95kg ; EOl=4.75kg 'Template Bumup(MWd): 6.65 
ROD Storage Site: INEEL Template BOl _vy Metal Mass (MT): 0.000195 

Template Decay Time' 5 ya..s 
D. Estimates m x" x. b y" y. 

CilMWd From 
Radionuelide Template 
Ae-227 8.5173E-l0 
Am-241 1.8331E-03 
Am-242m 1.4129E-06 
Am-243 1.4774E-07 
C-14 1.2871E-04 
CI-36 2.8120E-06 
Cm-243 1.7940E-07 
Cm-244 1.6962E-06 
Co-60 1.2839E+OO 
Cs-l34 9.0541E-02 
Cs-l35 3.2195E-OS 
Cs-137 2.7564E+OO 
Eu-l54 1.5368E-Q2 
Eu-155 2.9293E-Q2 
Fe-55 7.7158E-Ol 
H-3 1.1111E-02 
1-129 7.3684E-07 
Kr-85 2.5263E-Ql 
Np-237 1.2427E-06 
Pa-231 3.8511E-Q9 
Pb-21 0 7.3880E-15 
Pm-147 2.1023E+OO 
PU-238 1.0383E-03 
Pu-239 5.5293E-Q3 
Pu-240 2.1278E-Q3 
Pu-241 1.0195E-Ql 
Pu-242 2.3128E-07 
Ra-226 5.2782E-14 
Ra-228 1.9338E-l0 
Ru-l06 9.1684E-Q2 
8e-79 1.3018E-Q5 
8n-126 1.2167E-05 
8r-90 2.6045E+OO 
Tc-99 4.4241E-04 
Th-229 1.3713E-l0 
Th-230 1.8090E-ll 
Th-232 2.5278E-l0 
T1-208 1.6947E-08 
U-232 4.8737E-08 
U-233 1.2203E-07 
U-234 1.5925E-Q7 
U-235 -2.6194E-Q6 
U-236 1.2693E-OS 
U-238 -3.6331 E-08 
V-90 2.6080E+OO 
Other Radionuelides 

:1lI.TtItlIUIate·~·~"""P!D'llll 

Nominal Bounding Fuel 
Fuel Bumup (MWd)' Bumup (MWd)' 

186.617 373.234 
186.617 373.234 
186.617 373234 
186.617 373.234 
186.617 373.234 
186.617 373.234 
186.617 373.234 
186.617 373.234 
186.617 373.234 
186.617 373.234 
186.617 373.234 
186.617 373.234 
186.617 373.234 
186.617 373.234 
186.617 373.234 
186.617 373.234 
186.617 373.234 
186.617 373.234 
186.617 373.234 
186.617 373.234 
186.617 373.234 
186.617 373.234 
186.617 373.234 
186.617 373.234 
186.617 373.234 
186.617 373.234 
186.617 373.234 
186.617 373.234 
186.617 373234 
186.617 373.234 
186.617 373.234 
186.617 373.234 
186.617 373.234 
186.617 373.234 
186.617 373.234 
186.617 373.234 
186.617 373.234 
186.617 373.234 
186.617 373.234 
186.617 373.234 
186.617 373.234 
186.617 0.000 
186.617 373.234 
186.617 0.000 
186.617 373.234 

.IIdC" 

Initial Activity Nominal Fuel Bounding Fuel 
(Ci) Inventories(Ci) Inventories(Ci) 

O.ODE+OO 1.59E-07 3.18E-Q7 
O.ODE+OO 3.42E-Ql 6.84E-Ol 
O.ODE+OO 2.84E-Q4 527E-Q4 
O.ODE+OO 2.76E-OS 5.51E-05 
O.ODE+OO 2.40E-02 4.80E-02 
O.ODE+OO 5.25E-Q4 1.05E-03 
O.ODE+OO 3.35E-05 6.70E-OS 
O.ODE+OO 3.17E-04 6.33E-04 
O.ODE+OO 2.40E-Hl2 4.79E-Hl2 
O.ODE+OO 1.69E-Hll 3.38E-Hll 
O.ODE+OO 6.01E-Q3 1.20E-02 
O.ODE+OO 5.14E-Hl2 1.03E-Hl3 
O.ODE+OO 2.87E+OO 5.74E+OO 
O.ODE+OO 5.47E+OO 1.09E-Hll 
O.ODE+OO 1.44E-Hl2 2.88E-Hl2 
O.ODE+OO 2.07E+OO 4.15E+OO 
O.ODE+OO l.38E-Q4 2.75E-04 
O.ODE+OO 4.71E-Hll 9.43E-Hll 
O.ODE+OO 2.32E-04 4.64E-04 
O.ODE+OO 7.19E-07 1.44E-Q6 
O.ODE+OO 1.38E-12 2.76E-12 
O.ODE+OO 3.92E-Hl2 7.85E-Hl2 
O.ODE+OO 1.94E-Ql 3.88E-Ol 
O.ODE+OO 1.03E+OO 2.06E+OO 
O.ODE+OO 3.97E-Ol 7.94E-Ql 
O.ODE+OO 1.90E-Hll 3.81E-Hll 
O.ODE+OO 4.32E-OS 8.63E-Q5 
O.ODE+OO 9.85E-12 1.97E-ll 
O.ODE+OO 3.61E-08 7.22E-08 
O.ODE+OO 1.71E-Hll 3.42E-Hll 
O.ODE+OO 2.43E-03 4.86E-03 
O.ODE+OO 2.27E-03 4.54E-Q3 
O.ODE+OO 4.86E-Hl2 9.72E-Hl2 
O.ODE+OO 8.26E-Q2 l.65E-Ql 
O.ODE+OO 2.56E-08 5.12E-08 
O.ODE+OO 3.38E-09 6.75E-09 
O.ODE+OO 4.72E-08 9.43E-08 
O.ODE+OO 3.16E-06 6.33E-Q6 
O.ODE+OO 9.10E-06 1.82E-05 
O.ODE+OO 2.28E-Q5 4.55E-OS 
O.ODE+OO 2.97E-Q5 5.94E-05 
2.11E-Q3 1.63E-03 2.11E-03 
O.ODE+OO 2.37E-03 4.74E-Q3 
1.33E-Q3 1.33E-Q3 1.33E-03 
O.ODE+OO 4.86E-Hl2 9.73E-Hl2 

6.73E-Hl2 1.35E-Hl3 

Template Selection Summary 
FromSFD Uoed 

RNctor_: LW AND U Z!RC HYDRIDE lW AND UZIRC HYDRIDE 
Fuel Cladding: SST (304) SST 

BOl HM eon_Is: U-ZrHX U
 
BOL Enrichment %:
 19.76747705 101020 

Basis for Parameter Differences: 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal:1 186.6171 186.148 Nominal bumup taken directly from SFD (converted 10 MWd). 
Bounding:1 I 373.234 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumup! 
BumuD Multiplier Given Bumup Estimated EOl HMlGlven EOl HM 

Nomlnal:1 1.11 1.00 I 1.001 
Bounding: 2.21 ,

Reactor shutdown, core removal, storage. shlppmg or other date confmnlOg that IrradiatIOn ceased for fuel.
 

2Total bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdlMT).
 

Gamma Sources 
Photon Total 
Energy Photons/sec 
Group (bounding) 

Avg. MeV 
0.0150 6.032E+13 
0.0250 1.327E+13 
0.0375 1.130E+13 
0.0575 1.160E+13 
0.0850 7.188E+12 
0.1250 5.220E+12 
0.2250 6.098E+12 
0.3750 3.094E+12 
0.5750 4.114E+13 
0.8500 1.765E+12 
1.2500 3.586E+13 
1.7500 2.390E+l0 
2.2500 3.853E+l0 
2.7500 3.057E+08 
3.5000 3.559E+07 
 OO 1.987E+02סס.5
 OO 2.249E+01סס.7
 OO 2.S62E+OOסס.11

Thermal Power 
Nominal Heat Bounding 

Oulput HeatOUlput 
/Wattsl /Wattsl 
1.09E+Ol 2.17E+Ol 

Total Total 
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and Templaho Illformation Estimated
 

Fuel Name: TRIGA STD (THAILAND) 1Fuel decay start date: 2010 Canister usage:
 
SNFID#: 439 Estimates as of: 2010 18"x10' 

Fuel Unlls & Oeser: 100 - ELEMENT Templele: TRIGA-SS (lW/U-Zrx. SST. 10 to 20%. U) 0.90
 

Heavy Metal Maos: BOl=19.5Ok9 ; EOl=19.30k9 'Template Bumup(MWd}: 6.65
 
ROD Storage Site: INEEl Template BOl Heavy Malal Mass (MT): 0.000195
 

Templele Decay Time' 5 years 

n. Eotimates m x. Xb b Y. Yb Gamma Sources 
Photon Total 

CilMWdFrom Nominal Bounding fllel Initial Activity Nominal fuel Bounding fuel Energy Photons/sec 
Radianuelide Template fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories{Ci) Group (boUnding) 
Ac-227 8.5173E-10 190.921 381.843 O.OOE+OO 1.63E-Q7 3.25E-07 AV9·.MeV 
Am-241 1.8331E-Q3 190.921 381.843--- O.OOE+OO 3.50E-Q1 7.00E-01 0.0150 6.172E+13 
Am-242m 1.4129E-Q6 190.921 381.843 O.OOE+OO 2.70E-04 5.40E-04 0.0250 1.358E+13 
Am-243 1.4774E-Q7 190.921 381.843 O.OOE+OO 2.82E-Q5 5.84E-05 0.0375 1.156E+13 
C-14 1.2871E-04 190.921 381.843 O.OOE+OO 2.46E-02 4.91E-Q2 0.0575 1.187E+13 
CI-36 2.8120E-Q6 190.921 381.843 O.OOE+OO 5.37E-04 1.07E-Q3 0.0850 7.354E+12 
Cm-243 1.7940E-07 190.921 381.843 O.OOE+OO 3.43E-Q5 6.85E-Q5 0.1250 5.340E+12 
Cm-244 1.6962E-Q6 190.921 381.843 O.OOE+OO 3.24E-04 6.48E-04 0.2250 6.238E+12 
Co-GO 1.2639E+OO 190.921 381.843 O.OOE+OO 2.45E+02 4.90E+02 0.3750 3.166E+12 
Cs-134 9.0541E-Q2 190.921 381.843 O.OOE+OO 1.73E+01 3.48E+01 0.5750 4.209E+13 
Cs-135 3.2195E-Q5 190.921 381.843 O.OOE+OO 6.15E-03 1.23E-Q2 0.8500 1.806E+12 
Cs-137 2.7584E+OO 190.921 381.843 O.OOE+OO 5.26E+02 1.05E+03 1.2500 3.668E+13 
Eu-154 1.5368E-Q2 190.921 381.843 O.OOE+OO 2.93E+OO 5.87E+OO 1.7500 2.446E+10 
Eu-155 2.9293E-02 190.921 381.843 O.OOE+OO 5.59E+OO 1.12E+01 2.2500 3.942E+10 
fe-55 7.7158E-01 190.921 381.843 O.OOE+OO 1.47E+02 2.95E+02 2.7500 3. 128E+08 
H-3 l.l111E-Q2 190.921 381.843 O.OOE+OO 2.12E+OO 4.24E+OO 3.5000 3.641E+07 
1-129 7.3684E-Q7 190.921 381.843 O.OOE+OO 1.41E-04 2.81E-04 5.0000 2. 122E+02 
Kr-85 2.5263E-Q1 190.921 381.843 O.OOE+OO 4.82E+01 9.65E+01 7.0000 2.404E+Ol 
Np-237 1.2427E-Q6 190.921 381.843 O.OOE+OO 2.37E-04 4.75E-04 11.0000 2.740E+OO 
Pa-231 3.8511E-09 190.921 381.843 O.OOE+OO 7.35E-07 1.47E-06 
Pb-210 7.3B80E-15 190.921 381.843 O.OOE+OO 1.41E-12 2.82E-12 
Pm-147 2.1023E+OO 190.921 381.843 O.OOE+OO 4.()lE+02 8.03E+02 
Pu-238 1.0363E-Q3 190.921 381.843 O.OOE+OO 1.98E-Ql 3.96E-Ol 
Pu-239 5.5293E-Q3 190.921 381.843 O.OOE+OO 1.06E+OO 2.11E+OO 
Pu-240 2.1278E-03 190.921 381.843 O.OOE+OO 4.06E-Ol 8.12E-Ol 
Pu-241 1.0195E-Ql 190.921 381.843 O.OOE+OO l.95E+Ol 3.89E+Ol 
Pu-242 2.3128E-Q7 190.921 381.843 O.OOE+OO 4.42E-Q5 8.83E-Q5 
Ra-226 5.2782E-14 190.921 381.843 O.OOE+OO 1.01E-ll 2.02E-ll 
Ra-228 1.933BE-10 190.921 381.843 O.OOE+OO 3.69E-oB 7.38E-oB 
Ru-l06 9.1684E-Q2 190.921 381.843 O.OOE+OO 1.75E+Ol 3.50E+Ol 
8..79 1.3018E-OS 190.921 381.843 O.OOE+OO !.49E-03 4.97E-Q3 
8n·126 12167E-Q5 190.921 381.843 O.OOE+OO 2.32E-Q3 4.85E-Q3 
8r-90 2.6045E+OO 190.921 381.843 O.OOE+OO 4.97E+02 9.95E+02 
Tc-99 4.4241E-04 190.921 381.843 O.OOE+OO 8.45E-02 1.69E-Ol 
Th-229 1.3713E-l0 190.921 381.843 O.OOE+OO 2.62E-oB 5.24E-oB 
Th-230 1.809OE-ll 190.921 381.843 O.OOE+OO 3.45E-09 6.91E-Q9 
Th-232 2.5278E-10 190.921 381.843 O.OOE+OO 4.83E-oB 9.85E-oB 
TI-208 1.6947E-oB 190.921 381.843 O.OOE+OO 3.24E-Q6 6.47E-Q6 
U-232 4.8737E-oB 190.921 381.843 O.OOE+OO 9.30E-Q6 l.86E-Q5 Thermal Power 
U-233 1.2203E-07 190.921 381.843 O.OOE+OO 2.33E-Q5 4.66E-Q5 Nominal Heat Bounding 
U-234 1.5925E-Q7 190.921 381.843 O.OOE+OO 3.04E-Q5 6.08E-Q5 Output Heat Output 
U-235 -2.6194E-Q6 190.921 0.000 8.43E-Q3 7.93E-Q3 8.43E-Q3 /Watts} /Wattsi 
U-236 1.2693E-Q5 190.921 381.843 O.OOE+OO 2.42E-Q3 4.85E-Q3 1.11E+Ol 2.22E+Ol 
U-238 -3.8331 E-oB 190.921 0.000 5.24E-03 5.24E-Q3 5.24E-Q3 Total Total 
V-90 2.6060E+OO 190.921 381.843 O.OOE+OO 4.98E+02 9.95E+02 
Other Radionuclides 6.88E+02 1.38E+03 

m. Templ'"" SeJeet!on~rl" p_ llndCbed<s 
Template Selection SummarY 

FromSFD Used Basis for Pammeter Differences: 
ReacIo< Moderator: LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding: SST (304) SST 
BOL HM Constituen1S: U-ZrHX U 

BOL Enrichment 0/0: 20 10t02O 

Bumup Summary (MWd)' Basis for bumup used in estimate: 
FromSFD Estimated 

Nominal: 190.921 Nominal bumup calculated from the heavy metal mass destroyed.
 
Bounding:1 I 381.843 Bounding bumup assumed to be twice nominal bumup.
 

Checks 

Estimated Bumupl
Bumu" Multi,,11er Given Bum"" EstImated EOL HMlGlven EOL HM
 

Nominal: 0.29
 I 1.001 
Boundin9:1 0.57 ,

Reactor shutdown, core removal, storage, shipping or other date conflnnlng that Irradiation ceased for fuel.
 

~otal bumup for all fuel associated with this worKsheet must be divided by BOL heavy metal mass to get specific bumup values (MWd'MT).
 

I 

I
I
 

I 
I 
I 
I 
I 
I 
I 
I 

I 
I
I 

DOEl8NF/REP-Q78 December 2003 
Revision 1 Page C-534 

I
 
I
 

I 



I 
I Fuel Radionuclide Inventory Worksheet 

J. fuel and Template hlf_tion Estimated 
Fuel Name: TRIGA STD (TURKEY) 1Fuel decay start ~: 2010 Canister usage: 

SNFID#: 490 Estimates as of: 2010 18"xl0' 
Fuel Units & Oeser: 79 - ELEMENT Template: TRIGA·SS (LW/U·Zrx, SST, 10 to 2O~'o. U) 0.71 
Heavy Metal Mass: BOl:15.41kg : EOl:15.25kg 'Template Bumup(MWd): 6.65 
ROD Slorage Site: INEEl Template BOl Heavy Metal Mass (MT): 0.000195 

Template Decay Time' 5 years 
u.Estimates m x" x. b y" y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 8.5173E-l0 150.828 301.656 O.ooE+OO 1.28E-07 2.57E-07 Avg. MeV 
Am-241 1.8331E-03 150.828 301.656 O.ooE+OO 2.76E-Ol 5.53E-Ol 0.0150 4.876E+13 
Am-242m 1.4129E-06 150.828 301.656 O.ooE+OO 2.13E-04 426E-04 0.0250 1.073E+13 
Am-243 1.4774E-07 150.828 301.656 O.ooE+OO 2.23E-05 4.46E-05 0.0375 9.136E+12 
C-14 1.2871E-04 150.828 301.656 O.ooE+OO 1.94E-02 3.88E-02 0.0575 9.377E+12 
CI-36 2.8120E-06 150.828 301.656 O.ooE+OO 4.24E-04 8.48E-04 0.0850 5.809E+12 
Cm-243 1.7940E-07 150.828 301.656 O.ooE+OO 2.71E-05 5.41E-05 0.1250 4.219E+12 
Cm-244 1.6962E-06 150.828 301.656 O.ooE+OO 2.56E-04 5.12E-04 0.2250 4.928E+12 
Co-GO 1.2839E+OO 150.828 301.656 O.ooE+OO 1.94E+02 3.87E+02 0.3750 2.501E+12 
Cs-l34 9.0541E-02 150.828 301.656 O.ooE+OO 1.37E+Ol 2.73E+Ol 0.5750 3.325E+13 
Cs-135 3.2195E-05 150.828 301.656 O.ooE+OO 4.88E-03 9.71E-03 0.8500 1.427E+12 
Cs-137 2.7564E+OO 150.828 301.656 O.ooE+OO 4.16E+02 8.31E+02 1.2500 2.898E+13 
Eu-154 1.5388E-02 150.828 301.656 O.ooE+OO 2.32E+OO 4.64E+OO 1.7500 1.932E+10 
Eu-155 2.9293E-02 150.828 301.656 O.ooE+OO 4.42E+OO 8.84E+OO 2.2500 3.114E+10 
Fe-55 7.7158E-Ol 150.828 301.656 O.ooE+OO 1.16E+02 2.33E+02 2.7500 2.471E+08 
H-3 1.1111E-02 150.828 301.656 O.ooE+OO I.88E+OO 3.35E+OO 3.5000 2.876E+07 
1-129 7.3684E-07 150.828 301.656 O.ooE+OO 1.11E-04 2.22E-04 5.ססOO 1.676E+02 
Kr-85 2.5263E-Ol 150.828 301.656 O.ooE+OO 3.81E+Ol 7.62E+Ol 7.ססOO 1.899E+01 
Np-237 1.2427E-06 150.828 301.656 O.ooE+OO 1.87E-04 3.75E-04 11.ססOO 2.164E+00 
Pa-231 3.8511E-09 150.828 301.656 O.ooE+OO 5.81E-07 1.16E-06 
Pb-21 0 7.3680E-15 150.828 301.656 O.ooE+OO 1.11E-12 2.23E-12 
pm-147 2.1023E+OO 150.828 301.656 O.ooE+OO 3.17E+02 6.34E+02 
Pu-236 1.0363E-03 150.828 301.656 O.ooE+OO 1.57E-Ol 3.13E-Ol 
Pu-239 5.5293E-03 150.828 301.656 O.ooE+OO 8.34E-Ol 1.67E+OO 
Pu-240 2.1278E-03 150.828 301.656 O.ooE+OO 3.21E-Ol 6.42E-ol 
Pu-241 1.0195E-Ol 150.828 301.656 O.ooE+OO 1.54E+Ol 3.08E+Ol 
Pu-242 2.3128E-07 150.828 301.656 O.ooE+OO 3.49E-05 6.98E-05 
Ra-226 5.2782E-14 150.828 301.656 O.ooE+OO 7.96E-12 1.59E-l1 
Ra-228 1.9338E-l0 150.828 301.656 O.ooE+OO 2.92E-08 5.83E-08 
RU-l06 9.1684E-02 150.828 301.656 O.ooE+OO I.36E+Ol 2.77E+Ol 
8e-79 1.3018E-05 150.828 301.656 O.ooE+OO 1.96E-03 3.93E-03 
8n-126 1.2167E-05 150.828 301.656 O.ooE+OO 1.84E-03 3.67E-03 
8r-90 2.6045E+OO 150.828 301.656 O.ooE+OO 3.93E+02 7.88E+02 
Tc-99 4.4241E-04 150.828 301.656 O.ooE+OO 6.67E-02 1.33E-Ol 
Th-229 1.3713E-l0 150.828 301.656 O.ooE+OO 2.07E-08 4.14E-08 
Th-230 1.8090E-l1 150.828 301.656 O.ooE+OO 2.73E-09 5.48E-09 
Th-232 2.5278E-l0 150.828 301.656 O.ooE+OO 3.81E-08 7.63E-08 
TI-208 1.6947E-08 150.828 301.656 O.ooE+OO 2.56E-06 5.11E-06 
U-232 4.8737E-08 150.828 301.656 O.ooE+OO 7.35E-06 1.47E-05 Thenmal Power 
U-233 1.2203E-07 150.828 301.656 O.ooE+OO I.84E-05 3.88E-05 Nominal Heat Bounding 
U-234 1.5925E-07 150.828 301.656 O.ooE+OO 2.40E-05 4.80E-05 Output Heal Output 
U-235 -2.6194E-06 150.828 0.000 6.88E-03 6.26E-03 6.88E-03 (Watts) (Watts) 
U-236 1.2693E-05 150.828 301.656 O.ooE+OO 1.91E-03 3.83E-03 8.78E+00 1.76E+Ol 
U-238 -3.6331 E-08 150.828 0.000 4.14E-03 4.14E-03 4.14E-03 Total Total 
Y-90 2.8060E+OO 150.828 301.656 O.ooE+OO 3.93E+02 7.88E+02 
Other Radionuclides 5.44E+02 1.09E+03 
m.T-tl>$dedion~rv,llunnJ .ande... 
Template selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor M-.or: LW AND U ZIRe HYDRIDE LW AND U lIRe HYDRIDE 

Fuel Cladding: SST (304) SST
 
BOl HM Constituents:
 U-ZrHX U
 

SOL Enrichment %:
 20 101020 

Bumup Summary (MWd) Basis for bumup used in estimate: 
From SFD Estimated 

Nominal:1 I 150.828 Nominal bumup calculated from the heavy metal mass destroyed. 
Bounding: 301.656 Bounding bumup assumed 10 be twice nominal bumup. 

Checks 

Estimated Bumupl 
BumuD Mu1tiD11er Given BumUD Estima1ed EOl HMlGlven EOl HM 

Nominal: 0.29 I 1.001 
Bounding: 0.57 ,

Reactor shutdown. core removal. storage, shipping or other date con'"mlng that Irradiation ceased for fuel. 

2Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdlMT). 
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Fuel Radionuclide Inventory Worksheet 
I. Fueland TeqlIai< lnfotJlllltion Estimated 

Fuel Name: TRIGA S10 (U OF />Z) 'Fuel decay start date: 2035 Canister usage: 
SNFID#: 59 Estimates as of: 2010 18"x10' 

Fuel Units & Oeser: 84 . ELEMENT Template: TAIGA-SS (lW/u·Zrx, SST, 10t020%, U) 0.76 
Heavy Metal M......: BOl.;16.38k9 ; EOl.;15.75k9 2Template Bumup(MWd): 6.65 
ROD Storage SI'~: INEEl Template BOl Heavy Metal Mass (MT): 0.000195 

Template Decay Time' 5 years 
n. Estimates m b Yo Yb Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 

...A-=e-:-";2:;';27''-;--------'8"'."'51"'7;';3i=E--;,1"'o-----;;6O;c1;.:.4O~3;____--___;1c;,2;;:0,~2.805 0.00EO:,+OO~----:5C'..•1,,2~EC'-o;;:7;;-----;l~.0;:;2~E~-06:~-11--'A";Y,";9;;. Me~V,_ _____::-~-;=-;-;-
-';;A"'m'--2;;-4;-;1'=- --;-1.::;833~1"Eo---0~3;;_-----;60:;;_;_1.'_:4,,03=----1,202.865---o.60E:=+OO~;_--_;1~.1,,0"'Eo:+OO~_--.:;2=.2"'0"'E,+OO~=--+---0='.0:::1::5O~-----cl-;.944=E=_+c;l-o:-4 
-'-'A::.m-;-2'"'472mc:... ~1.--;41"'2;';9i=E-;-06~---____;60~1.c;:403:;;c----__:lc;,2:;;0;;;2,:;;.805 O.OOE+OO 8.50E-04 1.70E-03 0.0250 4.278E+13 
-=-Ac-m~-2';-43~_------__:1"'.4"'77~4;=E--;0c;7-_---60~1:-:..40~3;_---71,':::20~2~.805 0.ooE+OO~----;8:'.8.=_9;;Eo---0~5;;_-----:1-';.7"'8"'E-;-04~-+---0='.:::03=7~5--_--;3:=:.64;:::;:3E=_+c;l-::-3 
-;C"'-1~4=-_--- -.,:1"'.20'8C':7-=1=E--;04c:-----60~1c::.40~3:...._---"1,e:20~2~.86s---"'Q."oOE:+OO 7.74E-02 1.55E-Ol 0.0575 3.739E+13 
-;C:;::I-~36~;;----_---__';2~.8;;;1~20~Eo----;;;06:;_------:60~1'c.40~3---__:1C':,202.805 0.ooEo__+OO-;-;;;----;1c.6;::9"'E--;-03;';------;;;3-;.38~E-;-oc;3-_j~-__:0:c.08:::::5O;:__--__';2=::.3",16::;E",+-;13", 
-;C"m"--_o:2-:-43:;----------~~1.:;.7:=940=Eo__-o,,7=-- __---c60~1.:.:.403=--__1'-',20'0~2c:.8~05~__...:0o:.00~E='+OO=-_--7'1.08E-Q4 2.16E-Q4 0.1250 1.682E+13 
-;C"'m"'-"'244=- -+1:;;.6;;:96~2"'E':'-06;;;,------o60~1."'4~03:o----___,1;.:,2;cOS2;:;:.8;05 O.OOE+OO 1.02E-03 2.04E-03 0.2250 1.965E+13 
~C"'o-6O'7.::C;---------__;cl._o:283~9~E+OO~=-----o60~1._:_40~3;;_---1'-',20'0~2c::;:.805 O.ooE+OO 7.72E+02 1.54E+03 0.3750 9.972E+12 
Cs-134 9.0541E-02 601.403 1,202.B6s O.ooE+OO 5.45E+01 1.09E+02 0.5750 1.326E+14 
Cs-135 3.2195E-OS 601.403 1,202.805 O.ooE+OO 1.94E-02 3.87E-02 0.8500 5.689E+12 
CS-137 2.7564E+OO 601.403 1,202.805 O.OOE+OO 1.66E+03 3.32E+03 1.2500 1.155E+14 
Eu-l54 1.5368E-02 601.403 1,202.605 O.ooE+OO 9.24E+OO 1.85E+Ol 1.7500 7.703E+l0 
Eu-155 2.9293E-02 601.403 1,202.805 O.ooE+OO 1.76E+Ol 3.52E+Ol 2.2500 1.242E+ll 
Fe-55 7.7158E-ol 601.403 1,202.605 O.OOE+OO 4.64E+02 9.28E+02 2.7500 9.852E+08 
H-3 1.1111E-02 601.403 1,202.805 O.ooE+OO 6.66E+OO 1.34E+Ol 3.5000 1.147E+08 
1-129 7.3684E-07 601.403 1,202.805 O.ooE+OO 4.43E-Q4 8.66E-Q4 5.0000 6.404E+02 
-i'Ki':r--';85~---------~2.~52;;83~E-;-0"'1----_;60~1.:;:40:;;3;_--___:1;.c,2:;;0;;;2:";.8:;;05;;..---,,,0.:;;00~E",+OO~--___,1:;:.52E+02 3.04E+02 7.0000 7.25OE+Ol 
Np-237 1.2427E-06 601.403 1,202.805 O.ooE+OO 7.47E-Q4 1.49E-03 11.0000 8.260E+00 
Pa-231 3.8511E-09 601.403 1,202.805 O.ooE+OO 2.32E_06 4.63E-06 
~P;=:l>-:-=2"'1:":0;___-----___,;:7.,o:3880~;=E__;-1"'5;___----;60~1._:_40~3:---___,1"',2~0"'2c::;:.805, O.ooE+OO 4.44E-12 8.89E-12 
"'P;.:.m'=-1'='4=-7 2:;:.c,,10'='2;:;3"'E:c+OO3-- --;60~1.::'40~3:----1'-',20'0~2",:.805 O.ooE+OO 1.26E+03 2.53E+03 
Pu-238 1.0383E-03 601.403 1,202.805 O.ooE+OO 6.24E-01 1.25E+OO 
"'Pc=-U-o-2c;3;c9---------5==.::;:52~93::==E-o-03::o----...._;60-:;1.:.:.-:-40~3;_----'1"',2;;0",2-,,:.605 O.ooE+OO 3.33E+OO 6.65E+OO 
"'P"'U_;-2c;40,o------------~2.';';12~7:;;8i=E-;-o;:;3'-----;60~1.::o40;;;3;_--___,1~,2:;;0,:2-,;.805 O.ooE+OO 1.28E+OO 2.56E+OO 
Pu-241 1.0195E-ol 601.403 1,202.805 O.OOE+OO 6.13E+Ol 1.23E+02 
Pu-242 2.3128E-07 601.403 1,202.605 O.OOE+OO 1.39E-Q4 2.78E-Q4 
~R2a'-;-22;;;-;;-6---------5';'.::o27;;;8::2;=E--;-1-;;4-----;60~1.7.4033-----__:1;c,2~0",2-,,:.605 O.OOE+OO 3.17E-ll 6.35E-ll 
Ra-228 1.9338E-l0 601.403 1,202.805 ..:oo:.ooo",E"'+OO-"=-------.o1"'.1;.;6~E'-'-o"'7;___---'2C'-.33~E'-'-o"'7;---_U 
Ru-l06 9.1684E-02 601.403 1,202.805 O.ooE+OO 5.51E+Ol 1.10E+02 
Se-79 1.3018E-05 601.403 1,202.805 O.ooE+OO 7.83E-03 1.57E-02 
5n-126 1.2167E-05 601.403 1,202.805 O,ooE+oo 7.32E-03 1.46E-02 
5r-90 2.6045E+OO 601.403 1,202.805 O.ooE+OO 1.57E+03 3.13E+03 
~T;:.e--=99=_--------~4';;.4"'24~1~Eoc-Q4~---___;60~1::;.40~3;c----:C'1,~20:;;2;:;:.805 O.OOE+OO 2.66E-ol 5.32E-01 
Th-229 1.3713E-10 601.403 1,202.805 O.ooE+OO 8.25E-oB 1.65E-07 
Th-230 1.8090E-ll 601.403 1,202.805 O.ooE+OO 1.09E-oB 2.18E-oB 
Th-232 2.5278E-l0 601.403 1,202.805 O.ooE+OO 1.52E-07 3.04E-07 
TI-208 1.6947E-oB 601.403 1,202.805 O.ooE+OO 1.02E-OS 2.04E-OS 
U-232 4.8737E-08 601.403 1,202.805 O.ooE+OO 2.93E-OS 5.86E-05 Thermal Power 
-;U""-~233~_-----_~1.:;.2:;;2,,03:':E:=--o,,7;;-__-__;60~1.:::.40~3 Heal __-__:1"',2~OS20,:.805~:....-'-0~."'00~Eo:+OO~:....-_-;;7.:;.34~E:..;-()5~_---;-1"'.4"'7i=E-;-Q4;:;--jINominal Bounding
-:=U;-:-2"'34;;o- --;,:1."'59:;:;2::-;5~E-o--;;7~---_;60~1.-:-403~----"1 'S20~2.805 O.ooE+OO 9.58E-OS 1.92E-Q4 Output Heal Output
U-235 -2.6194E_06 601.403 0.000 7.08E-03 5.50E-03 7.08E-03 /WallSl /Wattsl 
U-236 1.2693E-OS 601.403 1,202.805 O.ooE+OO 7.63E-03 1.53E-02 3_501:+01 7.00E+01 
U-238 -3.8331E-oB 601.403 0.000 4.40E-03 4.38E-03 4.40E-03 Total Total 
V-90 2.6060E+OO 601.403 1,202.805 O.ooE+OO 1.57E+03 3.13E+03 
Other Radianuelides 2. 17E+03 4.34E+03 
W. Tenmlale Se/ec(jon Summarv, B andCheck& 
Template Selection Summary 

From SFD Used Basis for Parameter Differences: 
Reactor Moderatrtr: LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding: SST (304) SST 

BO~:LM==:;t------'u-'-'~;:;rHo-"-'x--+----:lc;:0-7~:..20=-------1 

Burnup Summary (MWd) Basis for bumup used in estimate:
 
FromSFD I Estimated
 

Nomlnal:l I 601.403 NoIrInai bumup calculated from the h""", ~ mass destroyed.
 
Bounding: 1,202.805 Bounding bumup assumed to be twice nominal bumup.
 

Checks 
EstImated Bumupl 

Bumu" MuIlil>IIer Given Bumul) Estim_ EOL HMlGlven EOL HM
 
Nominal: I 1.08
 I 1.001
 

Bounding: 2.15
 ,
Reactor shutdown. core removal, storage. stUPPlng or other date confnmrng that Irradiation ceased for fuel. 

2Tolal bumup for all fuel associated with this worksheet must be divided by BOl heavy met'" mass to get specific bumup values (MWd'MT). 
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I 
I Fuel Radionuclide Inventory Worksheet 

L Fuel a..... Teqllale lnf_tiAA Estimated 
Fuel Name: TAIGA sm (U OF PZ) 1FueI decay start elate: 203S Canister usage: 

SNFID#: 975 Estimates as of: 2010 18"xl0' 
Fuel Units & Doser: 8 - ELEMENT Template: TRIGA-SS (lW/U-ZI1<. SST. 101020%. U) 0.07 
Heavy Metal Mass: BOl=l.50kg ; EOl=1.5Okg 'Template Bumup(MWd): 6.65 
ROD Storage Site: INEEl Template BOl Heavy Metal Mass IMT): 0.000195 

Template Decay Time' 5 years 
n. EstiDwtes m x" Xb b y" Yb Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuelide Template Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 8.5173E-l0 21.915 43.829 O.OOE+OO 1.87E-08 3.73E-08 Avg.MeV 
Am-241 1.8331E-03 21.915 43.829 O.OOE+OO 4.02E-02 8.03E-02 0.0150 7.084E+12 
Am-242m 1,4129E-06 21.915 43.829 O.OOE+OO 3.10E-05 6.19E-05 0.0250 1.559E+12 
Am-243 1.4774E-Q7 21.915 43.829 O.OOE+OO 3.24E-OO 6.48E-06 0.0375 1.327E+12 
C-14 1.2871E-Q4 21.915 43.829 O.OOE+OO 2.82E-03 5.64E-03 0.0575 1.362E+12 
CI-36 2.8120E-OO 21.915 43.829 O.OOE+OO 6.16E-05 1.23E-04 0.0850 8.441E+11 
Cm-243 1.7940E-07 21.915 43.829 O.OOE+OO 3.93E-OO 7.86E-OO 0.1250 6.129E+11 
Cm-244 1.6962E-OO 21.915 43.829 O.OOE+OO 3.72E-05 7.43E-Q5 0.2250 7.161E+11 
Co-60 1.2839E+OO 21.915 43.829 O.OOE+OO 2.81E+Ol 5.63E+Ol 0.3750 3.634E+11 
Cs-l34 9.0541E-02 21.915 43.829 O.OOE+OO 1.98E+OO 3.97E+OO 0.5750 4.831E+12 
Cs-135 3.2195E-05 21.915 43.829 O.OOE+OO 7.OOE-Q4 1.41E-03 0.8500 2.073E+11 
Cs-137 2.7564E+OO 21.915 43.829 O.OOE+OO 6.04E+Ol 1.21E+02 1.2500 4.211E+12 
Eu-154 1.5368E-Q2 21.915 43.829 O.OOE+OO 3.37E-Ql 6.74E-Ol 1.7500 2.807E+09 
EU-155 2.9293E-Q2 21.915 43.829 O.OOE+OO 6.42E-Ol 1.28E+OO 2.2500 4.524E+09 
Fe-55 7.7158E-Ol 21.915 43.829 O.OOE+OO 1.69E+01 3.38E+Ol 2.7500 3.590E+07 
H-3 1.1111E-Q2 21.915 43.829 O.OOE+OO 2.43E-Ol 4.87E-01 3.5000 4. 179E+06 
1-129 7.3664E-Q7 21.915 43.829 O.OOE+OO 1.61E-OS 3.23E-OS 5.0000 2.391E+01 
Kr-85 2.5283E-Ql 21.915 43.829 O.OOE+OO 5.54E+OO 1.11E+Ol 7.0000 2.708E+00 
Np-237 1.2427E-06 21.915 43.829 O.OOE+OO 2.72E-OS 5,45E-OS 11.0000 3.086E-01 
Pa-231 3.8511E-Q9 21.915 43.829 O.OOE+OO 8.44E-08 1.69E-07 
Pb-210 7.3680E-15 21.915 43.829 O.OOE+OO 1.62E-13 3.24E-13 
Pm-147 2.1023E+OO 21.915 43.829 O.OOE+OO 4.61E+Ol 9.21E+Ol 
Pu-238 1.0383E-03 21.915 43.829 O.OOE+OO 2.28E-02 4.55E-02 
Pu-239 5.5293E-03 21.915 43.829 O.OOE+OO 1.21E-Ol 2.42E-Ql 
Pu-240 2.1278E-03 21.915 43.829 O.OOE+OO 4.66E-Q2 9.33E-Q2 
Pu-241 1.0195E-Ol 21.915 43.829 O.OOE+OO 2.23E+OO 4,47E+OO 
Pu-242 2.3128E-07 21.915 43.829 O.OOE+OO 5.07E-06 1.01E-OS 
Ra-226 5.2782E-14 21.915 43.829 O.OOE+OO 1.16E-12 2.31E-12 
Ra-228 1.9338E-l0 21.915 43.829 O.OOE+OO 4.24E-09 8.48E-09 
Ru-lOO 9.1684E-Q2 21.915 43.829 O.OOE+OO 2.01E+OO 4.02E+OO 
8e-79 1.3018E-Q5 21.915 43.829 O.OOE+OO 2.85E-Q4 5.71E-Q4 
8n-126 1.2167E-Q5 21.915 43.829 O.OOE+OO 2.67E-04 5.33E-Q4 
8r·90 2.6045E+OO 21.915 43.829 O.OOE+OO 5.71E+Ol 1.14E+02 
Te-99 4,4241E-Q4 21.915 43.829 O.OOE+OO 9.70E-03 1.94E-Q2 
Th-229 1.3713E-l0 21.915 43.829 O.OOE+OO 3.01E-09 6.01E-Q9 
Th-230 1.8090E-ll 21.915 43.829 O.OOE+OO 3.96E-l0 7.93E-l0 
Th-232 2.5278E-l0 21.915 43.829 O.OOE+OO 5.54E-09 1.11E-06 
TI-208 1.6947E-oB 21.915 43.829 O.OOE+OO 3.71E-07 7.43E-07 
U-232 4.8737E-Q8 21.915 43.829 O.OOE+OO 1.07E-OO 2.14E-OO Thennal Power 
U-233 1.2203E-Q7 21.915 43.829 O.OOE+OO 2.67E-06 5.35E-OO Nominal Heat Bounding 
U-234 1.5925E-07 21.915 43.829 O.OOE+OO 3.49E-06 6.98E-06 Output Heat Output 
U-235 -2.6194E-OO 21.915 0.000 5.95E-Q4 5.38E-04 5.95E-Q4 /Wattsl /Wattsl 
U-238 1.2693E-OS 21.915 43.829 O.OOE+OO 2.78E-Q4 5.56E-Q4 1.28E+OO 2.5SE+OO 
U-238 -3.8331 E-08 21.915 0.000 4.11E-Q4 4.10E-04 4.11E-Q4 Total Total 
V-90 2.6060E+OO 21.915 43.829 O.OOE+OO 5.71E+Ol 1.14E+02 
Other Radionuelides 7.90E+Ol 1.58E+02 
'm.l'emt>lale~Suntmarv•••~ andCJteeks. 
Template Selection Summary 

FromSFD Uaed Basis for Parameter Differences: 
Reactor Moderator: lW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding: SST (304) SST 
BOl HM Constituents: U-ZrHX U 

BOl Enrichment 'Yo: 18.3974873 101020 

Bumup Summary (MWd) Basis for burnup used in estimate: 
FromSFD Estim_ 

Nomlnal:1 2t.9151 Nominal bumup taken drectly from SFD (converted to MWd). 
Bounding: 43.829 Bounding bumup assumed to be twice nominal bumup. 

Checks
 

Estimated Bumupi
 
BUmUD MultiDlier Given Bumup Estimated EOl HMlGlven EOl HM 

Nomlnal:1 0.43 0.00 I 0.991 
Bounding: 0.86 ,

Reactor shutdown, core removal. storage. shipping or other date confllmlng that Irradiation ceased for fuel.
 

2Talai bumup for all fuel associated with this worksheet must be dMded by BOL heavy metal mass to get specific bumup values (MWcUMT).
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Fuel Radionuclide Inventory Worksheet 

I. Fuel.nd TemplatE InfOI1ll8Uon Estimated 
Fuel Na..",: TRIGA STD (U OF ILL) 1Fuel decay start date: 2035 Canister usage: 

SNFID#: 449 Estimates as of: 2010 18"x10' 
Fuel Units & Ilescr: 133· ELEMENT Template: TRIGA·SS (LW/U·Zrx, SST. 101020%. U) 1.20 
Heavy Metal Ma••: BOl.=25.94k9 : EOl.=23.99k9 2Tem~ate Bumup(MWd): 6.65 
ROD Storage Site: INEEL Templata BOL Heavy Metal Mass (MT): 0.000195 

Template Decay Time" 5 years 

n. Estimates m Xn b Yn Gamma Sources 
Photon Tolal 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
,:A::-C,_"-2~27-7;- --78.co5~17=,3",Eo_-,,"10:c---_---1-"'785:;:3:c-.6~5?6c___------:3'''7~0"'7"'.3,1,3 O.OOE_+OO 1.58E·06 3.16E-06 Avg. MaV 
-,;Ac:m::--"24~1,=- ---o-1.,,833~1~Eo_-Q,,3:o__-----,l,,,.,,85c;3:;,.6;o.5,;6o___- _ ____:3"',7;;0;~7".313 0.00E~__+OO~:_---o3i-.4.0E-+OO 6.80E_+OO 0.01 SO 5.992E+14 
,:A",mc.'"24",2;:.m~_----_--,,"1.,,4=12=,9,,Eo_-06=-----1:_,,~85:;:3:c-.65=,,6o___------?3.,,,7,,07==.,,31==-:3:-----=--=--=--,,0:;;.00~E-+OO_'c?c___--_c2;:..6='·2~Eo_-,,037-- __----:5"'.2~4~Eo_-0~3:__---jIf__....:ooo.."0023=75'=05----1"-.3::,1"'8,,E+'-1,-:,4 
':A"'m'_-2"'43=- -"1.:.:::4~77~4~Eo_-0"-7'-------1-",785=3"-.6=5~6'--- __----:3".7~0"'7'7.313 O.OOE_+OO 2.74E_Q4 5.48E_Q4 1.123E+14 
--;C,,-1-;;4;;- --o::1.';;2"'87;:;1"'Eo_-Q4~---:_1:_'.;;:85?3;:..6?5,,6o___--____:3""7;;0",7,,.3,.1,3 O.OOE_+OO 2.39E-01 4.77E-01 0.0575 1.152E+14 
CI-36 2.8120E-Q6 1,853.656 3.707.313 0.OO"E,,_+OO_""_---';;5,.:2co1"'E-c-0"'3'---------oo1..04:-=E=-Q-==2---l~-'-"0::.:.0"'8"'SO'--__----'7::.:.14,,0"'E"'+..:.:c13 
Cm-243 1.7940E-07 1,853.656 3.707.313 0.OOE.~-+OO~ 3;;-.:33~~E;o--;;04;;---:_6;;'.,,65?Eo--"'04;;-__IIr____::0'::.l::2SO=_-__,,5.-=185=.cEc:-+-o-.::-13 
-=CC'm":-"244i-"-~ ._i_1.:;:6~96::_o2co:Eo.-Q6~_-_-1:_'.;;:85='3,,.6?5::_o6:__--____:3:",7"0"'7"'.3,,1,,3-----;0,,.OO~-E"'-+OO_""_-_--=c':3.14E-03 6.29E-03 00'.3227SOSO 6.057E+13 
Co-6O 1.2839E+OO 1.853.656 3.707.313 ~0:.;OO~E-+OO~c--_~2.:;:38;;:E~+O""'3---,,4:;,.7;c6E"'+O""'3'---__Jl_-~~---':'3.::07;;:;4:;:E.:,+1;=;-3 

--;C;=S-:-1c;;34;;c- ._9;;-."'054~1c;:Eo--0?2:o___--"C1;-',853=";:..65="6o___--____:3:".7;;0"'7,o.3;.;1,,3------;0;';.OO~E"'-+OO~_--"'1.:;;68O;E;=+O~2:__-_-3~.";36;;:E;o+O~2'----lI-_-:0_:.5:o7~SO,:__-----:':4.086E+14 
Cs-135 3.2195E-Q5 1,853.656 3,707.313 O.OOE_+OO 5.97E-02 1.19E-01 0.8500 1.754E+13 
CS-137 2.7564EO:,-+OO~----o_l,S;8:;:53"'."'656~-----;3",7~0~7;.:;.3"'1:_;:3c__-___c0"'."'OO"'E='-+OO~-_-~5'-;.l,_;:1,;:Ec.:+O"'3o--_-""'1~.0"'2~E+04~;- __U-"C1:_c.2o;5OO=---__;3;:;.56~lE;::+,::174 
-;:E:::u--:1"54=----------,l"'.5='368=~E-~Oco2-------,1"',8='5"'3_:.65=6---..;3,,.7,,0=7::0:.313 O.OOE_+OO 2.85E+01 5.70E+01 1.7500 2.374E+11 
Eu-1755"------------c;2c::.9,~2:;:93"'Eo--~02'C---_--__71,S;85:;:3"'.;;65:o;6:__------:3".7~0~7;.:;.3"'1:-;;3c__-___c0:;:.~OO"'E~-+O~0----'i5'-:..43;E+01 1.09E+02 2.2500 3.827E+11 
;-;Fe-755'--- ----;;7-::.7"'1";58:;:Eo_-Q,,10:-----:1-:,8~5co3.:;;6:=:56:o__--___;;:3""7",07"",,,313 O.OOE_+OO 1.43E+03 2.86E+03 2.7500 3.037E+09 
H-3 1.1111 E_Q2 1.853.656 3,707.313 O.OOE_+OO 2.06E+01 4.12E+01 3.5000 3.535E+08 
1-129 7.3684E-07 1,853.656 3.707.313 O.OOE_+OO 1.37E-03 2.73E_Q3 5.0000 1.959E+03 
Kr-85 2.5263E_Q1 1,853.656 3,707.313 O.OOE_+OO 4.68E+02 9.37E+02 7.0000 2.217E+02 
Np-237 1.2427E-06 1.853.656 3.707.313 O.OOE_+OO 2.30E_Q3 4.61 E_Q3 11.0000 2.526E+01 

"'P"'a-:-2c;3=1 ___,3"'.,,85"'1"'1-;:E-:-0"'9---___,1:_',85~3_:.65=6---_;3",.7:;;0",7~.313 O.OOE_+OO 7.14E-Q6 1.43E-05 
Pb-21 0 7.3880E-15 1,853.656 3.707.313 O.OOE_+OO 1.37E-11 2.74E-11 
Pm-147 2.1023E+OO 1.853.656 3,707.313 O.OOE_+OO 3.90E+03 7.79E+03 
-;P"'U-C-2"'38'=_---------1"'.~0383="'E-c-03c=-----_1:_',85=3_:.6"'5:=6---_c3"',7",0",7~.313 O.OOE_+OO 1.92E_+OO 3.85E_+OO 
Pu-239 5.5293E-03 1,853.656 3,707.313 O.OOE_+OO 1.02E+01 2.05E+01 
Pu-240 2.1278E_Q3 1.853.656 3,707.313 O.OOE_+OO 3.94E_+OO 7.89E_+OO 

-i:P"'U-;-2"'4i;:1 ----,1i!-.~01;.;95;;;:=E__;-Q"'1---___,1;-',8;;;5~3c;.6;;5:;;6---__;3",7;;0c-;7~.313 0.OOE_+OO~'-----:;1·789"'E='+07=2---'=3.""7=8E=+07=2--j1 
Pu-242 2.3128E_Q7 1,853.656 3,707.313-o:iJoE_+oo 4.29E_Q4 8.57E_Q4 
Ra-226 5.2782E-14 1,853.656 3.707.313 O.OOE_+OO 9.78E-11 1.96E-10 
Ra-228 1.9338E-10 1.853.656 3,707.313 O.OOE_+OO 3.58E-07 7.17E_Q7 
Ru·106 9.1684E-02 1,853.656 3,707.313 O.OOE_+OO 1.70E+02 3.40E+02 
5e-79 1.3018E-05 1,853.656 3.707.313 O.OOE_+OO 2.41E_Q2 4.83E_Q2 
5n-126 1.2167E-Q5 1,853.656 3,707.313 O.OOE_+OO 2.26E_Q2 4.51 E-Q2 
5r-90 2.6045E+OO 1,853.658 3.707.313 O.OOE_+OO 4.83E+03 9.66E+03 
Tc-99 4.4241E_Q4 1,853.656 3,707.313 O.OOE_+OO 8.20E_Q1 1.64E_+OO 
Th-229 1.3713E-10 1,853.656 3.707.313 O.OOE_+OO 2.54E_Q7 5.08E_Q7 
Th-230 1.8090E-11 1,853.656 3,707.313 O.OOE_+OO 3.35E-oB 6.71E-oB 
"'T"'h-==2~32=-----------'2o:.5~2:c:7o=8"'E-:-1:=0---___,1;-'.85=3_:.6c.::58'=_------;;3",7",0",7'0.3;.;13 O.OOE_+OO 4.69E-07 9.37E_Q7
TI-208 1.6947E-Q6 1,853.656 3,707.313 O.OOE_+OO 3.14E-Q5 6.28E-Q5 
U-232 4.8737E-oB 1,853.656 3.707.313 O.OOE_+OO 9.03E-Q5 1.81E_Q4 Thennal Power 
-;:U;'-2~33~---_----__71."'2~203~Ec=-Q~7~--_-1~,~85~3::.6;;;526;_--___';3"',7;;0"'7;';.3C::1.;;3 __----;0~.OO~EO:,-+OO~-_-"'2:=;.2;;:6"'E--;-Q4~_--'i:4::;.5:;;2~E-Q4~_--lINominalHeat Bounding
U-234 1.5925E_Q7 1,853.658 3,707.313 O.OOE_+OO 2.95E-04 5.90E_Q4 Output Heat Output 
U-235~-----_---.;2:;.6~194~E~-Q6~---~l,~8;.53~.6~56~--____;;""0"".000~c;;- _ __"'1"'.1"'2E~-Q"'2;,.__- 1W::'att:::S~I_-=IW.;;;.atts~.i:-_;:6.:;.3:;o5E~-Q~3~---1'_'.~12~E:_;-Q;;:2,___+-+:;
U-236 1.2693E-Q5 1,853.656 3,707.313 O.OOE_+OO 2.35E_Q2 4.71E-Q2 1.08E+02 2.16E+02 
U-238 -3.8331 E-oB 1,853.656 0.000 6.97E_Q3 6.91 E-Q3 6.97E-Q3 Total Total 
V-90 2.6060E_+OO 1,853.656 3,707.313 O.OOE_+OO 4.83E+03 9.66E+03 
Other Radionuclides 6.68E+03 1.34E+04 
m. Template selection ~l'V, BIII1ID andCbe&:Il 
Template selection Summary 

From SFD Used Basis for Parameter Differences: 
Reactor Moderator: LW AND U Z1RC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding: SST (304) SST 

BO~O~=:.:.~:~f--------'u-'-Z-=:""'x'----+---1-:0'-"~'-;::20;-----j 

Bumup Summary (MWd)" Basis for bumup used in estimate: 
FromSFD Estimated 

Nominal:! I 1.853.656 Nominal bumup cal<:ulaled lrom the heavy metal mass destroyed. 
Boundlng:1 I 3,707.313 Bounding bumup assumed to be twice nominal bumup. 

Checks 
Estimated Bumupl 

Bumup Multiplier Given Bumup Estimated EOL HMlGlven EOL HM
 
Nominal: 2.10
 I 1.001
 

Boundlng:1 4.19
 ,
Reactor shutdown. core removal, storage. stuppmg or other date confmmng that Irradiation ceased for fuel. 

~otal bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdIMT). 
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Fuel Radionuclide Inventory Worksheet 
I, Fuel and T""lpIate blf_tWn Estimated 

Fuel Name: TRIGA STD (U OF UTAH) 'Fuel decay start date: 2035 Canister usage: 
SNFID#: 699 Estimates 8S 01: 2010 18"xl0' 

Fuel Units & Doser: 63 - ELEMENT Template: TRIGA-AI (LW/U·Zrx. Alum" 10 to 20%, U) 0.57 
Heavy Metal Ma••: 80l=11.OOI<g : EOl=10.72kg "remplate Bumup(MWd): 6.65 
ROD Storage Site: INEEL Template BOL Heavy Matal Mass (MT): 0.00018 

Template Decay Time' 5 yaars 

n. Estimates m x" x. b y" y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel BOUnding Fuel Energy Photons/sec 
Radionuelide Template Fuel Bumup (MWd)' Bumup(MWdl' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 8.0632E-l0 264.593 529.t86 O.OOE+OO 2.13E-07 4.27E-07 Avg.MeV 
Am-241 2.2586E-03 264.593 529.186 O.ooE+OO 5.98E-Ol 1.20E+OO 0.0150 8.954E+13 
Am-242m 1.9925E-06 264.593 529.186 O.ooE+OO 5.27E-04 1.05E-03 0.0250 1.944E+13 
Am-243 2.3323E-07 264.593 529.186 O.OOE+OO 6.17E-05 1.23E-04 0.0375 2.421E+13 
C-14 4.3308E-05 264.593 529.186 O.ooE+OO 1.15E-02 2.29E-02 0.0575 1.856E+13 
CI-36 4.3023E-08 264.593 529.186 O.OOE+OO 1.14E-05 2.28E-05 0.0850 1.299E+13 
Cm-243 2.7429E-07 264.593 529.186 O.ooE+OO 7.26E-05 1.45E-04 0.1250 1.943E+13 
Cm-244 3.1504E-06 264.593 529.186 O.ooE+OO 8.34E-04 1.67E-03 0.2250 1.085E+13 
Co-6O 3.1008E-02 264.593 529.186 O.OOE+OO 8.20E+OO l.64E+Ol 0.3750 4.828E+12 
Cs-l34 1.0367E-ol 264.593 529.186 O.OOE+OO 2.74E+Ol 5.49E+Ol 0.5750 6.121E+13 
Cs-135 3.1549E-05 264.593 529.186 O.OOE+OO 8.35E-03 1.67E-02 0.8500 1.507E+13 
Cs-137 2.7564E+OO 264.593 529.186 O.OOE+OO 7.29E+02 1.46E+03 1.2500 1.562E+13 
EU-I54 1.3490E+OO 264.593 529.186 O.ooE+OO 3.57E+02 7.14E+02 1.7500 4.470E+11 
Eu-155 4.388OE-Ol 264.593 529.186 O.ooE+OO 1.16E+02 2.32E+02 2.2500 5.434E+10 
Fe-55 8.6782E-03 264.593 529.186 O.ooE+OO 2.3OE+OO 4.59E+OO 2.7500 4.413E+08 
H-3 1.0805E-02 264.593 529.186 O.OOE+OO 2.86E+OO 5.72E+OO 3.5000 5.159E+07 
1-129 7.3805E-07 264.593 529.186 O.ooE+OO 1.95E-04 3.91E-04 5.0000 3.087E+02 
Kr-SS 2.5218E-Ol 264.593 529.186 O.ooE+OO 6.67E+Ol 1.33E+02 7.0000 3.494E+01 
Np-237 1.4463E-06 264.593 529.186 O.OOE+OO 3.83E-04 7.65E-04 11.0000 3.981E+00 
Pa-231 3.5970E-09 264.593 529.186 O.OOE+OO 9.52E-07 1.90E-06 
Pb-210 8.2511E-15 264.593 529.186 O.ooE+OO 2.18E-12 4.37E-12 
Pm-147 2.0767E+OO 264.593 529.186 O.ooE+OO 5.49E+02 1.10E+03 
Pu-238 1.3514E-03 264.593 529.186 O.ooE+OO 3.58E-Ol 7.15E-Ol 
Pu-239 5.6947E-03 264.593 529.186 O.OOE+OO 1.51E+OO 3.01E+OO 
PU-240 2.2647E-03 264.593 529.186 O.ooE+OO 5.99E-ol 1.20E+OO 
Pu-241 1.2574E-ol 264.593 529.186 O.OOE+OO 3.33E+Ol 6.65E+Ol 
Pu-242 3.0602E-07 264.593 529.186 O.OOE+OO 8.10E-05 1.62E-04 
Ra-226 5.7353E-14 264.593 529.186 O.ooE+OO 1.52E-ll 3.04E-l1 
Ra-228 1.8150E-l0 264.593 529.186 O.OOE+OO 4.80E-06 9.80E-06 
RU-l06 9.3744E-02 264.593 529.186 O.OOE+OO 2.48E+Ol 4.96E+Ol 
Se-79 1.2938E-05 264.593 529.186 O.ooE+OO 3.42E-03 6.SSE-03 
Sn-126 1.2239E-05 264.593 529.186 O.ooE+OO 3.24E-03 6.48E-03 
Sr-90 2.6OOOE+OO 264.593 529.186 O.OOE+OO 6.88E+02 1.38E+03 
Te-99 4.4120E-04 264.593 529.186 O.ooE+OO 1.17E-ol 2.33E-Ol 
Th-229 1.4749E-l0 264.593 529.186 O.ooE+OO 3.90E-08 7.80E-06 
Th-23O 1.9549E-ll 264.593 529.186 O.OOE+OO 5.17E-09 1.00E-06 
Th-232 2.3744E-l0 264.593 529.186 O.ooE+OO 6.28E-08 1.26E-07 
TI-208 1.9459E-08 264.593 529.186 O.OOE+OO 5.15E-06 1.00E-05 
U-232 5.6015E-06 264.593 529.186 O.ooE+OO 1.48E-05 2.96E-05 Thermal Power 
U-233 1.3132E-07 264.593 529.186 O.ooE+OO 3.47E-05 6.95E-05 Nominal Heat Bounding 
U-234 1.7323E-07 264.593 529.186 O.OOE+OO 4.58E-05 9.17E-05 Output Heat Output 
U-235 -2.6159E-06 264.593 0.000 4.73E-03 4.04E-03 4.73E-03 (Watts) (Wattsi 
U-236 1.2717E-05 264.593 529.186 O.OOE+OO 3.36E-03 6.73E-03 1.33E+Bl 2.66E+Bl 
U-238 -3.8857E-06 264.593 0.000 2.96E-03 2.95E-03 2.96E-03 Total Total 
V-90 2.6015E+OO 264.593 529.186 O.ooE+OO 6.88E+02 1.38E+03 
Other Radionuelides 1.0IE+03 2.01E+03 
lD. Tellllllate SeIectl<in Sunullarv•• .andC~ 
Template Selection SUmmary 

FromSFO Used
 Basis for Parameter Differences: 
Reactor_: LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE
 

Fuel Cladding:
 ALUM (6061) ALUM 
BOL HM Constituents:
 lJ-ZrHX U 

BOL Enrichmenl %:
 19.89699819 10t02O 

Bumup Summary (MWd) Basis for bumup used in estimate: 
From SFD Estimated 

Nomlnal:1 214.4081 264.593 Nominal bumup c:atculated from the heavy metal mass destroyed. 
Bounding:1 1 529.186 Bounding bumup assumed to be twice nominal bumup.

Checks 

estimated Bumup/ 
Bumup MultiPlier Given Bumup Estimated EOL HMlGlven EOL HM 

Nominal: 0.65 1.23 I 1.001 
Bounding: 1.30 ,

Reactor shutdown, core removat, storage, shIpping or other date confIrmIng that Irradiation ceased for fuel.
 

2Total bumup for all fuel associated with this wol1<sheet must be divided by BOL heavy metal mass to get specific bumup values (MWdIMT).
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Fuel Radionuclide Inventory Worksheet 

1. Fuel and Templatelnf._tilIn Estimated 
Fuel Nama: TRIGA STO (UC BERKLEY) 'Fucl decay start date: 1982 Canister usage: 

SNFID#: 874 Estimates 89 of: 2010 18"x10' 
Fuel Units & Deser: 111 . ELEMENT Template: TRIGA·SS (LWIU·Zrx. SST. 101020%. U) 1.00
 
Heavy Metal Mass: BO~21.65kg ; EO~19.17kg 'Template Bumup(MWd): 6.65
 
ROD Storage Sito: I!'EEL Template BOL Heavy Metal Mass (MT): 0.000195
 

Template DecaV Time' 25 vears 
D.Emmales m x. b V. Vb Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
.:,A",C-,-2",2c.,7,-~ 4~."1~45",9"E::_-0",9:o--~--,2?,,,,36=,2?9,,,3:,,9,--~_-..:4o:.7:oo2~5".8,:c79 O.OOE+OO 9.80E-06 1.96E_o5 Avg. MeV _
-';;A'=m'---2;;-4;.;1'=- 37."'58;;_5'''o"E::--o;;_3~---__;2?,;;_36;c2?9;;_3"'9;____--__:4:'.,7~2"'5~.879 O.OOE+OO 8.47E+OO 1.69E+Ol 0.0150 4.195E+14 
Am-242m 1.2899E-06 2,362.939 4,725.879 0.00"E'"'+O~0-_-_=3"'.0_=5=E~-0"'3'------6"'.,,10~E~-o~3--+-~0"'.02=5O;____------=8.":72~1"'Eo.:.+_,_o_13 
"A::-m;--2,,43~ ;_1."'4;;:74;;;7"'E::--0;;_7:;_---""2?,;;_36;c2?9~3"'9;____--__:4"',7~2"'5c;;_.879 ..;;970;;E::--G4_;;_;_-__1~-_;0,.;.0"'3::c75:____-----;;:7.'O'56600.ooE::_+OO-;;;;----;;_3c·48~~E_;-04o;------6;;- .;;;Eo.:.+-:;;-13 
-;C:-c-l~4:----_---_-_-__:o1.:;;:2"83"'9,,E::--04~---__:2?,;;_36;c2?9;;;3:"9;____--__:4,725.879-------O:OOE+OO 3.03E-Ol 6.07E_ol 0.0575 8.148E+13 
CI-36 2.8120E-06 2.362.939 4,725.879 0.00~:E~+OO~'------':6c.64:~Ec:-0"'3'------=l'=.3c::3=E-~0:=2'--__1f--'0:::.O:o850:--v ._-"4-'.9~1."lE'"'+-'1"-3 
-;C"=m:--;;_24;-3;____-------__,1"'.~10"'38~E-;-0"'7__,--___c2?3~6;:;2;:;.9,,3c:;9 ""4;c,7~2"'5~.8.79 O.ooE+OO 2.61E-04 5.22E-04 0.1250 3.204E+13 
"C"'m:::-"'244'-'-- --77.c::89=-lo=7"'E-;-o"'7__,------'2?"'36='2:::.9"'3~9--_...:4'",7~2:o:5"".8.79 O.ooE+OO 1.86E-03 3.73E-03 0.2250 4.224E+13 
Co-60 9.2647E-02 2,362.939 4,725.879 O.OOE+OO 2.19E+02 4.38E+02 0.3750 1.845E+13 

"C<'S:...-1:-:34=- ._"'1"'.0940:::-="'E=_-"'04:o---------=2,"'36,,2"'."'93"'9:o------=4'" ,7~2,,5"'.8:':c79 0.00"E'"'+OO~---;::2.59E-ol 5.17E-Ol 0.5750 3.058E+14 
.,C2S'-;-1"'3"'5 ~__,"'3.:;;21"'95~Ec.;-0"'5;-------,2"',;;:36:22;:;.923S;9'---_...:4;c,7~2;;o5~.879- ------O:OOE+OO 7.61E-02 1.52E_ol 0.8500 3.283E+12 
Cs-137 1.7368E+OO 2,362.939 4,725.879 O.OOE+OO 4.10E+03 8.21E+03 1.2500 3.371E+13 

-;E"'u:...-l;;54:-;-- ._~3~.06"'77~E::--,,03;c_----2~,S;36~2~.;;:93~9:c--_-?4,725.879 O.ooE+OO 7.25E+OO 1.45E+Ol 1.7500 8.548E+l0 
-;E"'u'-;-1,,5'-=5 ~ """"'1"'.7"'9275o;E::--,,03;;----_2;;-,"'36,,2"'."'93~9~_~_4;c,7"'2,,5;:;.8:',7~9c-_-0:".,,00."'E=_+OO:.;:-:; __-"'4"'.2"'4~E~+OO;;;;_--_87·c.;47"E=_+OO~'--__1f-__:2"'.2::5OO=--_.-7.31.. 804_027EE++0608
Fe-55 3.7444E_o3 2,362.939 4,725.879 O.ooE+OO 8.85E+OO 1.77E+Ol 2.7500 

7H'::-3;;;;- 3"'."'61::80~E-;-o"'3__,---2?,;;_36"'2;::.9::3"'9----4;c,7",2",5::;.8;:7,9 O.ooE+OO 8.55E+OO 1.71 E+Ol 3.5000 6.336E+03 
1-129 7.3684E-07 2,362.939 4,725.879 0.00"'EC'+OO~--___"1"'.7~4;E'-'-0?:3'----~3"'.48=E'-'-o?:3'---__1f--c:::5"'.OOOO='------::2'C.464:::.c::E,-,-+~03 

""K;':r--';85;';;=; 60'.~9368~::=E-;-0;;;2---___c2?,36~2;:;.9,,3c:;9----4;c,7:;;2,,5-c::.8.79 OOOE+OO 1.64E+02 3.28E+02 171'ססOO.ססoo 2.781E+02 
Np-237 1.2662E-06 2,362.939 4,725.879 O.ooE+OO 2.99E-03 5.98E_o3 3.163E+Ol 
Pa-231 9.1654E-09 2,362.939 4,725.879 0.ooE"'+OO~--___;2;';.1"'7,;:Ec_;-05sc-------;4"'.33~Ec_;-05sc----j1 
Pb-21 0 1.3728E-13 2,362.939 4,725.879 O.OOE+OO 3.24E-l0 6.49E-10 
Pm-147 1.0702E-02 2,362.939 4,725.879 O.ooE+OO 2.53E+Ol 5.06E+Ol 
Pu-238 8.8692E_G4 2,362.939 4,725.879 O.ooE+OO 2.10E+OO 4.19E+OO 
Pu-239 5.5263E_o3 2,362.939 4,725.879 O.ooE+OO 1.31 E+Ol 2.61 E+Ol 
Pu-240 2.1233E-03 2,362.939 4,725.879 O.ooE+OO 5.02E+OO 1.ooE+Ol 
Pu-241 3.8962E_o2 2,362.939 4,725.879 O.ooE+OO 9.21E+01 1.84E+02 
Pu-242 2.3128E_o7 2,362.939 4,725.879 O.ooE+OO 5.48E_G4 1.09E_o3 
Ra-226 4.6752E-13 2,362.939 4,725.879 O.ooE+OO 1.10E_o9 2.21E_o9 
Ra-228 2.4827E-l0 2,362.939 4,725,879 O.ooE+OO 5.87E_o7 1.17E-06 
Ru-l06 9.8526E-08 2,362.939 4,725.879 O.ooE+OO 2.33E-04 4.66E-04 
8e-79 1.3015E-G5 2,362.939 4,725.879 O.ooE+OO 3.08E_o2 6.15E-02 
8n-126 1.2165E-G5 2,362.939 4,725,879 O.OOE+OO 2.S7E-Q2 5.75E-02 
8r-90 1.6195E+OO 2,362.939 4,725.879 O.ooE+OO 3.83E+03 7.65E+03 
Tc-99 4.4241E_G4 2,362.939 4,725.879 O.ooE+OO 1.05E+OO 2.09E+OO 
Th-229 4.2451E-10 2,362.939 4,725.879 O.ooE+OO 1.ooE-06 2.01E-06 
Th-230 6.1398E-11 2,362.939 4,725.879 O.ooE+OO 1.45E_o7 2.90E_o7 
Th-232 2.5278E-10 2,362.939 4,725.879 O.ooE+OO 5.97E_o7 1.19E-06 
T1-208 1.5098E-08 2,362.939 4,725.879 O.ooE+OO 3.57E-G5 7.14E-G5 
U-232 4.0662E-08 2,362.939 4,725.879 O.OOE+OO 9.61 E-G5 1.92E_G4 Thermal Power 
U-233 1.2217E_o7 2,362.939 4,725.879 0.ooE'-'-+OO~---2~.~8;;:9E;:'-G4~_---'5;:-."'77"'E~-{)4~---IINominalHeat Bounding 
U-234 2.2391 E_o7 2,362.939 4,725.879 O.ooE+OO 5.29E-04 1.06E-03 Output Heat Output 
U-235 -2.6194E-06 2,362.939 0.000 9.35E_o3 3.17E-03 9.35E_o3 /Wattsl /Wattsl 
U-236 1.2695E-G5 2,362.939 4,725.879 O.ooE+OO 3.ooE_o2 6.ooE-02 5.01E+<l1 1.00E+02 
U-238 -3.6331 E-08 2,362.939 0.000 5.82E_o3 5.73E-03 5.82E-03 Total Total 
V-90 1.6195E+OO 2,362.939 4,725.879 O.ooE+OO 3.83E+03 7.65E+03 
Other Radionuclides 4.07E+03 8.13E+03 
m. Temolate SeIeetiun Summary, Buntuo Summar'< and CIted<s 
Template Selection Summary 

From SFD Used Basis for Parameter Differences: 
Reactor Moderator: LW AND U ZIRC HYDRIDE lW AND U ZIRC HYDRIDE 

Fuel Cladding: SST (304) SST 

BO~O~==:I-------'u-'-'~=:rH:-::-:x---+---l;:0'-'1~'--2O=----1 

Bumup Summary (MWd)" Basis for bumup used in estimate:
 
FromSFD I Estimated
 

Nomln31:( I 2.362.939 Nominal bumup calculated from the heavy metal mass destroyed.
 
Boundlng:1 I 4,725.879 BoUnding bumup assumed to be twice nominal bumup.
 

Checks 
Estimated Bumupl

Bumup Multiplier Given Bumup Estimated EOL HMiGiven EOL HM
 
Nominal: 3.20
 I 1.001 

Bounding:( 6.40 ,
Reactor shutdown, core removal. storage, shiPPing or other dale conflrmmg that IrracUation ceased for fuel. 

1"otal bumup for all fuel associated with this worksheet must be divided by BOL heavy metal m$S to get specific bumup values (MWdlMT). 

I
I 
I 
I
I
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I
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I Fuel Radionuclide Inventory Worksheet 

1. Flldand Templatelllfontllltion Estimated 
Fuel Name: TRIGA STD (UNIV. OF TEXAS) 1Fuel decay start date: 1973
 Canister usage:
 

SNFID#: 877 Estimates as of: 2010
 18"xl0'
 
Fuel Units & Desc:r: 69· ELEMENT Template: TRIGA·AI (lW/U-Zrx, Alum., 10 to 20%, U) 0,62
 

_vy Metal Mas.: BOl:12.77kg : EOl:12.68kg 'Template Bumup(MWd): 6.65 
ROO Slorage Si1a: INEEl Template BOl _vy Metal Ma•• (MT): 0.00018 

Template Decay Time' 35 years 
n.Estimates m x. Xb b Y. Yb Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae·227 6.1504E-09 85,620 171.241 O.ODE-tOO 5.27E-07 1,05E-oo Avg. MeV 
Am-241 4,8165E-03 85.620 171,241 O.ODE-tOO 4.12E-Ol 8.25E·Ol 0.0150 I.208E+13 
Am-242m 1.7383E-Q6 85.620 171.241 O.ODE-tOO 1.49E-04 2.98E-04 0.0250 2.500E+12 
Am-243 2.3263E-07 85.620 171.241 O,ODE-tOO 1.99E-OS 3.98E-05 0.0375 2.359E+12 
C-14 4.3158E-05 85.620 171.241 O.ODE-tOO 3.70E·03 7,39E-03 0.0575 2.376E+12 
CI-36 4.3023E-08 85,620 171.241 O.ODE-tOO 3.68E-oo 7.37E-Q6 0.0850 1.418E+12 
Cm-243 1.3229E-07 85.620 171.241 O.ODE-tOO 1.13E-05 2.27E-05 0.1250 1.225E+12 
Cm-244 1.0000E-Q6 85.620 171.241 O.ODE-tOO 8,56E-05 1.71E-04 0.2250 1.267E+12 
Co-50 6.0120E-04 85.620 171.241 O,ODE-tOO 5.15E-02 1.03E-Ol 0.3750 5.378E+l1 
Cs-l34 4.3534E·oo 85.620 171,241 O.ODE+OD 3.73E-04 7.45E-04 0.5750 8.860E+12 
Cs-135 3.1549E-05 85.620 171.241 O.ODE-tOO 2,70E-Q3 5AOE·03 0.8500 4.520E+11 
CS-137 1.3788E-tOO 85.620 171.241 O.ODE-tOO 1.18E+02 2.36E+02 1.2500 4.436E+11 
Eu·l54 1,2041E-Ol 85.620 171.241 O.ODE-tOO 1.03E+Ol 2.ooE+Ol 1,7500 1.427E+l0 
Eu-155 6.6451E·03 85.620 171.241 O.ODE-tOO 5.69E-Ol 1.14E-tOO 2.2500 2.816E+05 
Fe-55 2.9338E-oo 85,620 171.241 O.ODE-tOO 2.51E-04 5.02E-04 2.7500 9.524E+04 
H-3 2.OD75E-03 85.620 171.241 O.ODE-tOO 1.72E-Ol 3.44E-Ol 3.5000 2.452E+02 
1-129 7.3605E-Q7 85.620 171.241 O.ODE-tOO 6,32E-05 1.26E-04 5.ססOO 1.033E+02 
Kr-85 3.6301E-02 85.620 171.241 O,ODE-tOO 3.11E-tOO 6.22E-tOO 7.ססOO 1.166E+01 
Np-237 1.4977E-oo 85,620 171,241 O,ODE-tOO 1.28E-04 2.58E-04 11.ססoo 1.326E+OO 
Pa-231 1.1275E-08 85.620 171,241 O.ODE-tOO 9.65E-Q7 1.93E-Q6 
Pb-21 0 3.8932E-13 85.620 171.241 O.ODE-tOO 3.33E-ll 6.67E-ll 
Pm-147 7.5383E-04 85.620 171.241 O.ODE-tOO 6.45E-02 1.29E-Ol 
Pu-238 1.0668E-Q3 85.620 171241 O.ODE-tOO 9.13E-02 I.83E-Ol 
Pu-239 5.6902E-03 85.620 171.241 O.ODE-tOO 4.87E-Ql 9,74E-Ql 
PU-240 2.2571E-03 85,620 171.241 O.ODE-tOO 1.93E-Ql 3.87E-Ql 
Pu-241 2.9699E-Q2 85.620 171.241 O.ODE-tOO 2.54E-tOO 5,09E-tOO 
Pu-242 3.0602E-Q7 85.620 171.241 O.ODE-tOO 2.62E-05 5.24E-05 
Ra-226 1,0704E-12 85.620 171.241 O,ODE-tOO 9,16E-ll I.83E-l0 
Ra-228 2.3654E·l0 85.620 171.241 O.ODE-tOO 2.03E-08 4.05E-08 
Ru·loo I.0444E-l0 85.620 171.241 O.ODE-tOO 8.94E-Q9 1,79E-oB 
8e-79 1.2934E-Q5 85.620 171.241 O.ODE-tOO 1.IIE-03 2.21E-03 
8n-126 1.2236E-05 85.620 171.241 O.ODE-tOO I,OSE-03 2.10E-03 
8r·90 1.2740E-tOO 85.620 171.241 O.ODE-tOO 1.09E+02 2.18E+02 
Tc-99 4.4120E-04 85,620 171,241 O.ODE-tOO 3.78E-Q2 7,56E-02 
Th-229 6.4226E-l0 85.620 171.241 O.ODE-tOO 5.50E-oB 1.10E-Q7 
Th-230 1.0594E-l0 85.620 171.241 O.ODE-tOO 9,07E-09 1.81E-oB 
Th-232 2.3744E-l0 85.620 171.241 O.ODE-tOO 2.03E-08 4.07E-oB 
TI-208 1.5774E-oB 85.620 171.241 O.ODE-tOO 1.35E-Q6 2.70E-Q6 
U-232 4.2511E-oB 85,620 171.241 O.ODE-tOO 3.64E-Q6 7.28E-Q6 Thermal Power 
U-233 1.3155E-Q7 85.620 171.241 O.ODE-tOO 1.13E·05 2.25E-Q5 Nominal Heat Bounding 
U-234 3.0030E-Q7 85.620 171.241 O.ODE-tOO 2.57E-05 5.14E-Q5 Output HeatOulput 
U-235 -2.6144E-Q6 85.620 0.000 5.52E-03 5.29E-03 5.52E-03 /Watts) /WaIlS) 
U-236 1.2720E-Q5 85.620 171.241 O,ODE-tOO 1.09E-03 2,18E-Q3 1.44E+OO 2.88E+OO 
U-238 -3.8857E-oB 85,620 0.000 3.43E-Q3 3.43E-03 3.43E-Q3 Total Total 
V-90 1.2744E-tOO 85.620 171.241 O.ODE-tOO 1.09E+02 2,18E+02 
Other Radionuelides I.30E+02 2,61E+02 

lD. Template Sekct!onsu.-FY,IJ"""" "n"Cheeks 
Template Selection Summary 

FromSFD lJMd Basis lor Parameter Differences: 
Raactor Modoralor: LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding: ALUM (1100) ALUM 
BOl HM Constituents: U-ZrHX U 

BOL Enrichment 0/.: 20 10t02O 

Bumup Summary (MWd) Basis for bumup used in estimate: 
From SFD Estimated 

Nominal: 62.204 85.620 Nominal bumup calculated from the heavy metal mass destroyed. 
Bounding:1 171.241 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumup Multiplier Given Bumup Estimated EOl HMlGlven EOL HM 

Nominal: 0.18 1.38 I 1.001 
Bounding:1 0.36 , 

Reactor shutdown, core removal, storage, shipping or other date conflnmng that In'adiatlon ceased for fUfilI.
 

2Total bumup for all fuet associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd'MT).
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Fuel Radionuclide Inventory Worksheet 

I. Fuel aud Template hll'onuatiou Estimated 
Fuel Name: TRIGA STD (USGS) , Fuel decay start date: 2035 Canister usage: 

SNFID#: 964 Estimates as of: 2010 18"x10' 
'FueI Units & Descr: 1 . ELEMENT Template: TRIGA·SS (LW/u·Zrx. SST, 10 to 20'" U) 0.01 

Heavy Metal Mass: BOl=.18kg ; EOL=.18kg 2Templale Bumup(MWd): 6.65 
ROD Storage Sits: INEEL Template BOL Heavy Metal Me•• (MT): 0.000195 

Template Decay Time' 5 years 
m b y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuelide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (boUnding) 
,OA"'-e-cC2;c:27C; ...:8~.5173E-10 0.764 1.527 O.ooE+oo 6.50E·l0 1.3OE-09 Avg. MeV 
Am-241 1.8331E-03 0.764 1.527 ~--O'OOE+Oo----l.40E-03 2.80E-o;;03;,--;I-':"O::O":.O-cI50:::-'----c2;;-.46-·~9:;:E-+l:-:-l 
Am-242m 1.4129E·06 0.764 1.527 O.ooE+OO l.08c~E'"'-06~---co2":.1c:6"'E'"'_06~-il----'0:::.02=50=-~----':5...:.43=2:::EO'+...:1-'-0 

"'A~m7-"243=------_.--c-l"'.4C:77~4c;E=--:o07';_----coO,,.7:':64'7__----_71.c:5~27o_- _ ___c0:;.:'OO:oE+OO 1.1=:3::;:E=-.0:;;7o--____':2o::.2:=6;;E=--o:;.:7;__~I--0"'."'03=7:::5---"C4:::.6o:2:::6E~+,-,1,,:,0 
..,C,,-"1,4"- ~~ ~I;;.2;:8:;;7"'IE~-04~----~0"'.7:;;64'7_----~1:.;.5:;;2~7--- __0;c.~00E+00 9.83~E=-.0:;;5~--~lc;.9,,7.;:E:-;-04~-.U__-0:;:.;;:05,,7,,5----..:;4;;.7;:;48;;E~+':.:1:::-0
CI-36 2.8120E-06 0.764 1.527 O.ooE+OO 2.15E-06 4.3OE_06 0.0850 2.942E+l0 
-;C"m-=-"'24""3::-----------:'I:.;.7:=940~E=--:::07O;-----.:;0".7:':64'7-------71.c:5~270:------c0'·.~OOE+OO 1.37;;:E=--0"'7';-----;2c.:7:;.:4c;:E=-_o"7';-~I--0"' ..=:12::50=-------c2:".I:-:36:::E~+'-'1":'0 

Cm-244 1.6962E-06 0.764 1.527 O.ooE+OO 1.3OE-06 2.59E_06 0.2250 2.495E+l0 
-;C"o-:c60~.:.---------,;.1.==283=90iE=-+OO~----~0".7:':64'7-------71.c:5~27°-----~O:;':;;.ooE+OO 9.81E-Ol I.96E+OO 0.3750 1.266E+l0 
CS-I34 9.0541E_o2 0.764 1.527 O.ooE+OO 6.91E-02 1.38E-Ol 0.5750 1.683E+l1 
Cs-l35 3.2195E-05 0.764 1.527 O.ooE+OO 2.46E-05 4.92E-05 0.8500 7.224E+09 
Cs-137 2.7564E+OO 0.764 1.527 O.ooE+OO 2.11E+OO 4.21E+OO 1.2500 1.467E+l1 
Eu-l54 1.5368E_o2 0.764 1.527 O.ooE+OO 1.17E-02 2.35E-02 1.7500 9.782E+07 
.:;:Ec:u'-:-1;.:5'=5---------=-2.c:9:029~3;;:E=-_o~2o;-----coO".7"'64-7-------1"-'.':52~7°--~----c0:;.:.OOE+OO 2.24E-02 4.47E-02 2.2500 1.577E+08 
Fe-55 7.7158E-Dl 0.764 1.527 O.ooE+OO 5.89E_ol 1.18E+OO 2.7500 1.251E+06 
H-3 1.1111 E_o2 0.764 1.527 O.OoE+OO 8.49;;E=--0;;3;----"Cl"".7"'0"'E"'-0"'2;-~f--':3:::.5000=:------"Cl:".4"'56-:::E='+-::OO-5 
1-129 7.3684E-D7 0.764 1.527 O.ooE+OO 5.63E-D7 1,13E_06 5.ססOO 9.152E-Ol 
-i;K2r-~85;-----------,2"'.50':2S63~E-:;:0:;.1-----;;:0.~764~-----1"'.~52;O:7----;0;:;.00~""""E"'+OO~--.....:;1::;.9;;;3i=E_o~1----;3C;.86~E-;-OSl'-----jf--c;7~.000;;;:;O----'I"'.O;;:38~E"'-~OI 

~N~p-_;2S;3o-7---------,I"".2~4~2~7i=E-06~----_;;:0.~764~-----1"'.~52;o:7;---_;;:0.~00:E+OO 9.49E-D7 1.9OE_06 11.ססoo 1,184E-02 
Pa-231 3.8511E_o9 0.764 1.527 O.oOE+OO 2.94E_o9 5.88E_o9 
-;P""b-'"'2O:1'=0------------,7='.='3880="'E'"'-1:;:5----~0.==7:064.;-----:=:1.c:52"'7:---0.ooE+OO 5.64'"~Ec..:-l;o5'----...:I:".1"'30iE=--1;-;4:-----f1 

Pm-147 2.1023E+OO 0.764 1,527 O.ooE+OO 1.61E+OO 3.21E+OO 
Pu-238 1.0383E_o3 0.764 1.527 O.ooE+OO 7.93E-04 1.59E-03 
Pu-239 5.5293E_o3 0,764 1.527 O.ooE+OO 4.22E-03 8.45E-03 
Pu-240 2.1278E_o3 0.764 1.527 O.ooE+OO 1.62E-03 3.25E-03 
Pu-241 1.0195E_ol 0.764 1.527 O.ooE+OO 7.79E-02 1.56E_ol 
-;P-C:Uc;-2;:;4"'2-------.;c2."'3~12~8:;::E-;_o"'7:------;;0:.;;.7:f:64:;.------~1.~5~27:;-----;;0"'.06E+OO 1.77E-07 3.53E_o7 
Ra-226 5.2782E-14 0.764 1.527 O.ooE+OO 4.03E-14 8.06E-14 
Ra-228 I.9338E-l0 0.764 1.527 O.ooE+OO 1.48E-l0 2.95E-l0 
Ru-l06 9,1684E-02 0.764 1.527 O.ooE+OO 7.ooE_o2 1.40E-Dl 
Se-79 1.3018E-D5 0.764 1.527 O.ooE+OO 9.94E-06 1.99E-05 
Sn-126 1.2167E-05 0.764 1.527 O.ooE+OO 9.29E-06 1.86E-05 
Sr-9O 2.6045E+OO 0.764 1.527 O.ooE+OO 1.99E+OO 3.98E+OO 
Tc-99 4.4241E-04 0.764 1.527 O,ooE+OO 3.38E-04 6.76E-04 
Th-229 1.3713E-l0 0.764 1.527 O.ooE+OO 1.05E-l0 2.09E-l0 
Th-23O 1.809OE-l1 0.764 1.527 O.ooE+OO 1.38E-ll 2.76E-l1 
Th-232 2.5278E-l0 0.764 1.527 o,ooE+OO 1.93E-l0 3.86E-l0 
TI-208 1.6947E_06 0.764 1.527 O.ooE+OO 1.29E-08 2.59E_06 
U-232 4.8737E-08 0.764 1.527 O.ooE+OO 3.72E-08 7.44E-08 Thermal Power 

"'U7--::::233:::;- --=-I::;.2203=o:E=--D:::70:_----.:;0".7:':64'7__----_71.::;5~270:_-_--c0:;.:.:::00"'E=-+OO~---_::9.:;.3;;:2c;:E=--08~---_;;I:':.86~E'"'-D;:;7;___fINominaIHeat Bounding
U-234 1.5925E_o7 0.764 1.527 O.ooE+OO 1.22E_o7 2.43E_o7 Output Heat Output 
U-235 -2.6194E_06 0.764 0.000 7.60E-05 7.60E-05 7.80E-05 /Wattsl /Wattsl 
U-236 1.2693E-05 0.764 1.527 O.ooE+OO 9.69E_06 I.94E-05 4.44E-02 8.89E-02 
U-238 -3.6331E_06 0.764 0.000 4.97E-05 4.97E-05 4.97E-05 Total Total 
Y-9O 2.6060E+OO 0.764 1.527 O.ooE+OO 1.99E+OO 3.98E+OO 
Other Radionuelides 2.75E+OO 5.51 E+OO 
m. Template~·s..lllm'U~I"."""" audCbecks 
Template Selection Summary 

From SFD Used Basis for Parameter Differences: 
Reactor Moderatcr: LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel claddlng:I-_--:.cSS=-cTc;-__t SS::;:cTc-__-1 
BO;O~~~=~; -----:19-=~:.~=~"'~C:-:-----j----:l0~~'c20cc------I 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated

Nomlnal:1 0.764 Nominal bumup calculated from the heavy metal mass destroyed.
Boundlng:I--I-------+--I------:-l.~52~7"Boonding bumup assumed to be twice nominal bumup. 

Checks 
Estimated Bumupl 

BumupMul1l_ Given Bumup Estimated EOL HMlGIven EOL HM
 
Nomlnal:1 0.12
 I 1.001
 

Bounding: 0.24
 ,
Reactor shutdown, core removal. storage, shipping or other date conftmung that Irradiation ceasad for fuel. 

2TotaI bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdlMT). 

I 
I 
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I	 Fuel Radionuclide Inventory Worksheet 

I. Fuel and TeJQIlIale JJlfomlllliOll Estimated 
Fuel Name: TRIGA STD (ZAIRE) 'Fuel decay start date: 2010 Canister usage: 

SNFID#: 487 Estimates as of: 2010 18"x10' 
Fuel Units & Descr: 56 - ELEMENT Template: TAIGA-AI (LW/U·Zrx, Alum., 10 to 20%. U) 0.50 
Heavy Metal Mass: BOL=10.08k9 ; EOl=10.05k9 'Template Bumup(MWd): 6.65 
ROD Sioraga Slle: INEEL Template BOl Heavy Metal Mass (MI): 0.00018 

Template Decay Time' 5 y.ars 
n. Estimates m x" x. b y" y. Gamma Sources 

Pholon Total 
CilMWd From Nominal
 Bounding Fuel Inilial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuelide Templale Fuel Burnup (MWd)'
 Burnup (MWd)' (Ci) Inventories(Ci) Inventories{Ci) Group (bounding) 
Ac-227 8.0632E-l0 147.360
 294.719 O.OOE+OO 1.19E-07 2.38E-07 Avg. MeV 
Am-241 2.2586E-<J3 147.360 294.719 O.ooE+OO 3.33E-01 6.86E-<Jl 0.0150 4.987E+13 
Am-242m 1.9925E-OO 147.360 294.719 O.ooE+OO 2.94E-04 5.87E-04 0.0250 1.083E+13 
Am-243 2.3323E-07 147.360 294.719 O.ooE+OO 3.44E-05 6.87E-05 0.0375 1.349E+13 
C-14 4.3308E-05 147.360 294.719 O.ooE+OO 6.38E-03 1.28E-<J2 0.0575 1.034E+13 
CI-36 4.3023E-08 147.360 294.719 O.OOE+OO 6.34E-<J6 1.27E-05 0.0850 7.236E+12 
Cm-243 2.7429E-07 147.360 294.719 O.ooE+oo 4.04E-<J5 8.08E-05 0.1250 1.082E+13 
Cm-244 3.1504E-OO 147.360 294.719 O.ooE+OO 4.64E-04 9.28E-04 0.2250 6.041E+12 
Co-6O 3.1008E-02 147.360 294.719 O.OOE+OO 4.57E+OO 9.14E+OO 0.3750 2.689E+12 
Cs-l34 1.0367E-<Jl 147.360 294.719 O.ooE+OO 1.53E+01 3.OOE+Ol 0.5750 3.409E+13 
Cs-l35 3.1549E-<J5 147.360 294.719 O.ooE+OO 4.65E-03 9.30E-<J3 0.8500 8.390E+12 
Cs-137 2.7564E+OO 147.360 294.719 O.OOE+OO 4.OOE+02 8.12E+02 1.2500 8.698E+12 
Eu-l54 1.3490E+OO 147.360 294.719 O.ooE+OO 1.99E+02 3.98E+02 1.7500 2.489E+11 
Eu-155 4.3880E-Ol 147.360 294.719 O.ooE+OO 6.47E+Ol 1.29E+02 2.2500 3.026E+10 
Fe-55 8.6782E-03 147.360 294.719 O.OOE+OO 1.28E+OO 2.56E+OO 2.7500 2.458E+08 
H-3 1.0805E-<J2 147.360 294.719 O.OOE+OO 1.59E+OO 3.18E+OO 3.5000 2.873E+07 
1-129 7.3605E-07 147.360 294.719 O.ooE+OO 1.09E-04 2.18E-04 5.ססOO 1.744E+02 
Kr-85 2.5218E-<Jl 147.360 294.719 O.ooE+OO 3.72E+01 7.43E+Ol 7.ססOO 1.974E+01 
Np-237 1.4463E-<J6 147.360 294.719 O.ooE+OO 2.13E-04 4.26E-04 11.ססOO 2.249E+OO 
Pa-231 3.5970E-<J9 147.360 294.719 O.OOE+OO 5.30E-07 1.OOE-OO 
Pb-21 0 8.2511E-15 147.360 294.719 O.OOE+OO 1.22E-12 2.43E-12 
Pm-147 2.0767E+OO 147.360 294.719 O.OOE+OO 3.OOE+02 6.12E+02 
Pu-238 1.3514E-03 147.360 294.719 O.ooE+OO 1.99E-<Jl 3.98E-Ol 
Pu-239 5.6947E-<J3 147.360 294.719 O.OOE+OO 8.39E-Ol 1.68E+OO 
Pu-240 2.2647E-<J3 147.360 294.719 O.ooE+OO 3.34E-Ol 6.67E-01 
Pu-241 1.2574E-Ol 147.360 294.719 O.ooE+OO 1.85E+Ol 3.71E+Ol 
Pu-242 3.0602E-<J7 147.360 294.719 O.OOE+OO 4.51E-05 9.02E-<J5 
Ra-226 5.7353E-14 147.360 294.719 O.ooE+OO 8.45E-12 1.69E-ll 
Ra-228 1.8150E-l0 147.360 294.719 O.OOE+OO 2.67E-08 5.35E-<J8 
Ru-lOO 9.3744E-<J2 147.360 294.719 O.ooE+OO 1.38E+Ol 2.76E+Ol 
5e-79 1.2938E-<J5 147.360 294.719 O.ooE+OO 1.91E-03 3.81E-03 
5n-126 1.2239E-05 147.360 294.719 O.ooE+OO 1.80E-<J3 3.61E-<J3 
5r-90 2.6000E+OO 147.360 294.719 o.oOE+OO 3.83E+02 7.68E+02 
Tc-99 4.4120E-<>4 147.360 294.719 O.ooE+OO 6.50E-<J2 1.30E-Ol 
Th-229 1.4749E-l0 147.360 294.719 O.ooE+OO 2.17E-{)8 4.35E-08 
Th-230 1.9549E-ll 147.360 294.719 O.ooE+OO 2.88E-{)8 5.76E-<J9 
Th-232 2.3744E-l0 147.360 294.719 O.ooE+OO 3.50E-08 7.ooE-{)8 
T~208 1.9459E-{)8 147.360 294.719 O.OOE+OO 2.87E-OO 5.73E-<J6 
U-232 5.6015E-{)8 147.360 294.719 O.OOE+OO 8.25E-<J6 1.85E-<J5 Thermal Power 
U-233 1.3132E-07 147.360 294.719 O.ooE+OO 1.94E-<J5 3.87E-<J5 Nominal Heat Bounding 
U-234 1.7323E-07 147.360 294.719 O.OOE+OO 2.55E-<J5 5.11E-<J5 Output Heat Output 
U-235 -2.6159E-OO 147.360 0.000 4.36E-<J3 3.97E-03 4.36E-03 /Watts\ /Watts) 
U-236 1.2717E-<J5 147.360 294.719 O.OOE+OO 1.87E-03 3.75E-03 7.40E+OO 1_48E+Ol 
U-238 -3.8857E-{)8 147.360 0.000 2.71E-<J3 2.70E-03 2.71E-<J3 Total Total 
V-90 2.6015E+OO 147.360 294.719	 O.OOE+OO 3.83E+02 7.67E+02 
Other Radionuclides 5.60E+02 1.12E+03 
'm. Temnlale Selection Summllrv.II__ •lind (:hed!s 
Template selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding: ALUM ALUM
 
BOl HM Conatituents: U-ZrHX
 U
 

SOL Enrichment eye:
 20 10t02O 

Burnup Summary (MWd) Basis for burnup used in estimate: 
From SFD 1 Estimated 

Nomlnal:1 147.3601 26.727 Nominal bumup taken ~redly 'rom 8FD (converted to MWd). 
Bounding: 294.719 Bounding bumup assumed 10 be twice nominal bumup. 

Checks 

Estimated Bumupl
BumUD MulllDlIer Given BumuD Estimated EOl HMlGlven EOl HM 

Nomlnal:1 0.40 0.18 I 0.991 
Bounding: 0.79 ,

Reaetor shutdown, core removal, storage. shipping or other date conflnnmg that Irradiation ceased for fuel.
 

2Total bumup for all fuel associated with this worksheet must be divld9d by BOl heavy metat mass to get specific bumup values (MWdlMT).
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I 
Fuel Radionuclide Inventory Worksheet 

I. Fuel aud Templatelnformatio" Estimated 
Fuel Name: TAIGA STD (ZAIRE) 1 Fuel decay start date: 2010 Canister usage: 

SNFID#: 486 Estimates as of: 2010 18".10' 
Fuel Units & Descr: 80 - ELEMENT Template: TRIGA-SS (LW/U·Zrx, SST, 10 to 20'_, U) 0.72
 
Heavy Metal Mas.: BO["'15.45kg ; EO["'15.29kg 2Template Bumup(MWd): 6.65
 

ROD Storage Sit.: INEEL Template BOL Heavy MelaI Mas. (MT): 0.000195
 
Template Decay Time' 5 years


n. Estimates m b Y" Yb Gamma Sources ." Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
~Ac:eo'.2",2;:;7c- 78.:;;50017:c;3c;:E:,;'1;;O:--- -c1c;5~2~.70037;;- ~30~5~.~47~4 0.OOEc:'+OO= 1,-".30~Eo=-o",7,___ ...___,2=.:.60=Eo:'0",7'___--l~~A~vg...Me....v _
Am-241 1.8331E-03 152.737 305.474---~D.""OOE+OO 2.80E-Ol 5.60E-01 0.0150 4.937E+13 
Am-242m 1.4129E·06 152.737 305.474 O.OOE+OO 2.16E-04 4.32E-Q4 0.0250 1.086E+13 
Am-243 1.4774E-07 152.737 305.474 0.0~OE~+OO~:---~2;=.2~6~Eo=-05~---~4::o.5~1~E;-o~5:-_n~-,0~.03~7~5 ~9~.2,::5~2E~+~1~2 
C-14 1.2871E-04 152.737 305.474 O.OOE+OO 1.97E-02 3.93E_o2 0.0575 9.496E+12 
CI-36 2.8120E-06 152.737 305.474 0.00E:~+oo=~__-"4::--.30""::E",-04",-- ~8.,,,5~9=E-~04~_jl--~0~.08,,,",,50~~~---""5,,.883=Ecc+~12 

-;C,,m''--'''2-;:43:;'- ~_ _c1"'.7~940E-07 152.737 305.474 O.OOE+OO 2.74E-05 5.48E-05 0.1250 4.272E+12 
Cm-244 1.6962E-06 152.737 305.474 O.OOE+OO 2.59E-04 5.18E-04 0.2250 4.991E+12 
Co-GO 1.2839E+OO 152.737 305.474 ~E2+O~2~---'3~.9~2~E2+O~2'----__lf-~0~.3~750~----'2::_:.533~E~+:.'5..12O.OOE:~+OO~----'l:_::.96~·
Cs-l34 9.0541E_o2 152.737 305.474 O.OOE+OO 1.38E+01 2.77E+01 0.5750 3.367E+13 
Cs-135 3.2195E_o5 152.737 305.474 O.OOE+OO 4.92E_o3 9.83E_o3 0.8500 1.445E+12 
Cs-137 2.7564E+OO 152.737 305.474 O.OOE+OO 4.21E+02 8.42E+02 1.2500 2.935E+13 
-;:E"'U'-:-lc;5~4-------___;;1';:.5~368~E==-,,02;;_---____:1;.;5~2:_:.7;';;3"'7-~--.;:3O~5~.~47~:4 O.OOE+OO 2.35E+OO 4.69E+OO 1.7500 1.956E+l0 
Eu-155 2.9293E_o2 152.737 305.474 0.00~E:~+OO~--~;4.;~4'!::7~E+OO~:___---'8~.~95~E~+OO~:-__1~-~2::_:.2~5OO~--_~3.;~1~53"'E~+:1,-"0 

_'_Fc"8o-=-5"'5'-- _'_7'-'.7-'-1"'58~E=_-o~1-----1~5"'2"'.7"'3~7----~30c-;5"'.247,,4"--- ..5OO""" __...:0~.c-;OO~E==+OO~'--_--'1~.~1~8~E-'-+O~2~----=2."'36~E+O""2:.......-1f_-'2::.7 =2.=50=2:..;E:..;+=08
H-3 l.l111E-02 152.737 305.474 O.OOE+OO 1.70E+OO 3.39E+OO 3.5000 2.913E+07 

~;~~ ~:=~~~ ~~~:;~; :~::;: g:~:~~-'-::~~----c3~1:~~: i:i;~: ~:= ~::~:~ 
Np-237 1.2427E-06 152.737 305.474 O.OOE+OO 1.00E-04 3.80E-04 11.ססOO 2.191E+00 
~P"'a-':-2:"3~1------_.~3"'.,,85"c1'c:1~E-'-0"'9'---~---'1~5~2.~73"'7:o_- __",30"5",.,,,474 O.OOE+OO 5.88E_o7 1.18E-06 
Pb-210 7.3880E-15 152.737 305.474 O.OOE+OO 1.13E-12 2.26E-12 
Pm-147 2.1023E+OO 152.737 305.474 O.OOE+OO 3.21E+02 6.42E+02 
Pu-238 1.0383E-03 152.737 305.474 0.001=+00 1.59E-01 3.17E_o1 
Pu-239 5.5293E-03 152.737 305.474 O.OOE+OO 8.45E-01 1.69E+OO 
Pu·240 2.1278E-03 152.737 305.474 o.06E+OO 3.25E-01 6.50E-Ol 
Pu-241 1.0195E_o1 152.737 305.474 O.OOE+OO 1.56E+01 3.11E+01 
Pu-242 2.3128E_o7 152.737 305.474 O.OOE+OO 3.53E-05 7.06E-05 
Ra-226 5.2782E-14 152.737 305.474 O.OOE+OO 8.06E-12 1.61E-11 
Ra-228 1.9338E-10 152.737 305.474 O.OOE+OO 2.95E-08 5.91E-08 
Ru-106 9.1684E_o2 152.737 305.474 0.OOE~+oo=~_--,-1"".40"E"+O=1 -=2~.80,,E=+O=1_...j1 

S8079 1.3018E·05 152.737 305.474 O.OOE+OO 1.99E_o3 3.98E_o3 
Sn-126 1.2167E-Q5 152.737 305.474 O.OOE+OO 1.86E_o3 3.72E-03 
Sr-90 2.6045E+OO 152.737 305.474 O.OOE+OO 3.98E+02 7.96E+02 
Te-99 4.4241E-04 152.737 305.474 O.OOE+OO 6.76E_o2 1.35E_o1 
Th-229 1.3713E-10 152.737 305.474 O.OOE+OO 2.09E-08 4.19E-08 
Th-230 1.8090E-11 152.737 305.474 O.OOE+OO 2.76E_o9 5.53E_o9 
Th-232 2.5278E-10 152.737 305.474 O.OOE+OO 3.86E-08 7.72E-08 
T1-208 1.6947E-08 152.737 305.474 O.OOE+OO 2.59E-06 5.18E-06 
U-232 4.8737E-08 152.737 305.474 O.OOE+OO 7.44E-06 1.49E-05 Thermal Power 

~U,,"-~233:;,;- ~---ol.:;.22~03:sE""-{)-o;7~ Heat____:1;.;5:;2:_:.7;;3",7,------~305~.:::;4~747---~~_O;o.:;;OOo;:E""+OO~c---_-;1".,86~E=--()5~----"3",.7;,;;3,,,EC;-{)25:-__lINominal Bounding
U-234 1.5925E_o7 152.737 305.474 O.OOE+OO 2.43E-05 4.86E-Q5 Output Heat Output 
U-235 -2.6194E-06 152.737 0.000 6.68E-03 6.28E-03 6.68E-03 lWatts\ lWatts 
U-236 1.2693E-05 152.737 305.474 O.OOE+OO 1.94E-03 3.88E-03 1L89E+OO 1.78E+Ol 
U-238 -3.6331E-08 152.737 0.000 4.15E-03 4.15E-03 4.15E-03 Total Total 
Y-OO 2.6060E+OO 152.737 305.474 O.OOE+OO 3.98E+02 7.96E+02 
Other Radionuelides 5.51 E+02 1.10E+03 

Template selection Summary 
From SFD Used Basis for Parameter Differences: 

Reactor Moderatcr: lW AND UZIRC HYDRIDE LW AND U ZIRC HYDRIDE 
Fuel Cladding: SST (304) SST 

BO;O~~;=~~}---::2O::-.,::~;::Z:,:rH:EX:-:-:-l---!------;10=-"~-;20;;;;------1 

Bumup Summary (MWd) Basis for bumup used in estimate: 
From SFD Estimated

Notninal:,I --! -::15:;2"'.73;.=-:J7 Nominal bIlmup calculaledfrom the heavy metal mass destroyed. 
Bounding: 305.474 Bounding bumup assumed to be twice nominal bumup. 

Checks 
Estimated Bumupl 

BumuD MultiDlier Given Bumup Esllmated EOL HMiGIven EOL HM 
Nominal: 0.29 I 1.001 

Bounding: 0.58 , 
Reador shutdown, core removal, storage, shipptng or other date conflnnlng that irradiation ceased for fuel. 

~otal bumup for all fuelllSSOCiated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdIMT). 
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I Fuel Radionuclide Inventory Worksheet 

l. FlId ami TeqlIale lnfOl1MtillJl Estimated 
Fuel Name: TRR-l (THAILAND) 1FueI decay start date: 1998 Canister usage: 

SNFID#: 633 estimates as of: 2010 18"xl0' 
Fuel Units & Doser: 31 - MTR TYPE Template: TRIGA-AI (lW/U-Zrx. Alum., 10 10 2O~o, U) 1.29 
_vy Metal Mass: BOl=5.29k9 ; E0l=4.77k9 "Template Sumup(MWd): 6.65 
ROD Storage Site: SRS Template SOL _vy Metal Mass (MT): 0.00018 

Template Dac:aV Time' 10 vealS 
:U. Estimates m x" x. b V" V. Gamma Sources

Phllton Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding)
Ae-227 1.2892E-09 500.072 1,000.145 O.ooE+OO 6.45E-Q7 1.29E-OO Avg. MeV
Am-241 2.9429E-03 500.072 1,000.145 O.ooE+OO 1.47E+OO 2.94E+OO 0.0150 1.345E+14 
Am-242m 1.9489E-OO 500.072 1,000.145 O.ooE+OO 9.75E-04 1.95E-03
 0.0250 2.812E+13
Am-243 2.3308E-Q7 500.072 1,000.145 O.ooE+OO 1.17E-04 2.33E-04
 0.0375 3.321E+13
C-14 4.3278E-Q5 500.072 1,000.145 O.ooE+OO 2.16E-02 4.33E-Q2
 0.0575 2.746E+13 
CI-36 4.3023E-08 500.072 1,000.145 O.ooE+OO 2.15E-05 4.30E-Q5 0.0850 1.785E+13
Cm-243 2.4286E-Q7 500.072 1,000.145 O.ooE+OO 1.21E-Q4 2.43E-Q4 0.1250 2.470E+13 
Cm-244 2.5015E-OO 500.072 1,000.145 O.ooE+OO 1.30E-03 2.5OE-Q3 0.2250 1.567E+13 
Co-50 1.5075E-02 500.072 1,000.145 O.ooE+OO 8.04E+OO 1.61E+Ol 0.3750 6.448E+12
Cs-l34 1.9323E-02 500.072 1,000.145 O.ooE+OO 9.66E+OO 1.93E+Ol 0.5750 9.606E+13 
Cs-135 3.1549E-05 500.072 1,000.145 O.ooE+OO 1.58E-02 3.16E-02 0.8500 1.750E+13 
Cs-137 2.4556E+OO 500.072 1,000.145 O.ooE+OO 1.23E+03 2.46E+03
 1.2500 1.924E+13
Eu-l54 9.015OE-Ol 500.072 1,000.145 O.ooE+OO 4.51E+02 9.02E+02
 1.7500 5.517E+11 
Eu-155 2.1820E-Ol 500.072 1,000.145 O.ooE+OO 1.09E+02 2.18E+02
 2.2500 1.313E+09
Fe-55 2.2902E-03 500.072 1,000.145 O.ooE+OO 1.15E+OO 2.29E+OO
 2.7500 2.574E+07
H-3 8.1509E-03 500.072 1,000.145 O.ooE+OO 4.08E+OO 8.16E+OO
 3.5000 3.141E+06 
1-129 7.3805E-07 500.072 1,000.145 O.ooE+OO 3.69E-Q4 7.38E-Q4
 OO 5.671E+02סס.5 
Kr-SS 1.8256E-Ol 500.072 1,000.145 O.ooE+OO 9.13E+Ol 1.83E+02
 OO 6.410E+01סס.7 
Np-237 1.4505E-Q6 500.072 1,000.145 O.ooE+OO 7.25E-Q4 1.45E-Q3
OO 7.297E+00סס.11 
Pa-231 4.5564E-09 500.072 1,000.145 O.ooE+OO 2.28E-OO 4.56E-Q6
 

Pb-210 1.8842E-14 500.072 1,000.145 O.ooE+OO 9.42E-12 1.88E-ll
 
Pm-147 5.5459E-Ql 500.072 1,000.145 O.ooE+OO 2.77E+02 5.55E+02
 
Pu-238 1.2992E-03 500.072 1,000.145 O.ooE+OO 6.50E-Ol l.30E+OO 
Pu-239 5.6932E-03 500.072 1,000.145 O.ooE+OO 2.SSE+OO 5.69E+OO 
Pu-240 2.2632E-03 500.072 1,000.145 O.ooE+OO 1.13E+OO 2.26E+OO 
Pu-241 9.8857E-02 500.072 1,000.145 O.ooE+OO 4.94E+Ol 9.89E+Ol 
Pu-242 3.0602E-07 500.072 1,000.145 O.ooE+OO 1.53E-04 3.00E-04 
Ra-226 1.0823E-13 500.072 1,000.145 O.ooE+OO 5.41 E-" 1.08E-l0 
Ra-228 2.0400E-l0 500.072 1,000.145 O.ooE+OO 1.02E-Q7 2.04E-Q7
 

Ru-l00 3.0180E-Q3 500.072 1,000.145 O.ooE+OO 1.51E+OO 3.02E+OO
 
5e-79 1.2937E-Q5 500.072 1,000.145 O.ooE+OO 6.47E-Q3 1.29E-Q2
 
5n-126 1.2238E-Q5 500.072 1,000.145 O.ooE+OO 6.12E-03 1.22E-02
 

5r-90 2.3098E+OO 500.072 1,000.145 O.ooE+OO 1.16E+03 2.31E+03
 
Tc·99 4.4120E-04 500.072 1,000.145 O.ooE+OO 2.21E-Ol 4.41E-Ql
 
Th-229 2.0932E-l0 500.072 1,000.145 O.ooE+OO 1.05E-07 2.09E-Q7
 

Th-230 2.7744E-ll 500.072 1,000.145 O.ooE+OO 1.39E-08 2.77E-Q8
 
Th-232 2.3744E-l0 500.072 1,000.145 O.ooE+OO 1.19E-Q7 2.37E-Q7
 
TI-208 1.9459E-Q8 500.072 1,000.145 O.ooE+OO 9.73E-Q6 1.95E-Q5
 

U-232 5.3850E-Q8 500.072 1,000.145 O.ooE+OO 2.69E-Q5 5.39E-Q5
 Thermal Power
U-233 1.3135E-Q7 500.072 1,000.145 O.ooE+OO 6.57E-Q5 1.31E-Q4 Nominal Heat Bounding
U-234 1.9143E-Q7 500.072 1,000.145 O.ooE+OO 9.57E-Q5 1.91E-Q4 OUlput Heat Output
U-235 -2.6159E-Q6 500.072 0.000 1.03E-Q2 8.98E-03 1.03E-Q2 /Watts) /Watts)
U-236 1.2719E-Q5 500.072 1,000.145 O.ooE+OO 6.36E-03 1.27E-02 1.85E+Ol 3.71E+Ol
U-238 -3.8857E-Q8 500.072 0.000 1.80E-Q4 1.5OE-Q4 1.80E-Q4 Total Total
Y-90 2.3098E+OO 500.072 1,000.145 O.ooE+OO 1.16E+03 2.31E+03 
Other Radionuelides 1.32E+03 2.64E+03 
im. TetIlIlIltte~~rY,BumIl lind Cbecl<s i 

Template selection Summary 
FromSFD Used Basis for Parameter Differences: 

Raactor Modwator: LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE This Template was used torthe following reasons: 
FuaI Cladding: ALUM ALUM Th~ luel matches on all paramotOlS .xcept .nrichment. 

SOL HM Constituents: U-ALX U 
BOl Enrichment 0/0: 89.90758798 101020 

Bumup Summary (MWd) Basis for bumup used in estimate: 
From SFD Estimated 

Nominal: 500.072 Nominal bumup calculated from the heavy metal mass destroyed. 
Boundlng:1 I 1,000.145 Bounding bumup assumed to be twice nominal bumup. 

Checks 

estimated Bumupf 
Bumup Multiplier Given Bumup Estimated EOL HMlGlvan EOL HM 

Nominal: 2.56 1 1.001 
Bounding:1 5.11 ,

Reactor shutdolNll. core removaJ. storage. shipping or other date confmnln9 that irradiation ceased for fuel. 

2Tolal bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdlMT). 
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Fuel Radionuclide Inventory Worksheet 

I. FlH!! and Templalt blfQl'DI8tion Estimated
 
Fuel NaJr.e: TRU SCRAP SNF 1 Fuel decay start date: 1994 Canister usage:
 

SNFID#: 904 Estimates as 0': 2010 HIC
 
Fuel Units & Oeser: 1 - CANiSTER OF SCRAP Template: FERMI (Fast. Zirc, 10 to 40~'o, U) 4.00
 
Heavy Metal Maos: BO[." ; EOL:106.34kg 2Template Bumup(MWd): 58.6725048
 
ROD Storage Site: INEEL Template BOL Heavy Metal Mass (MT): 0.018774
 

Template OKay Time' 15 yea", 
U. Estimates m x" b y" Gamma Sources 

Photon Tolal 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec
 

Radionuclide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci)
 Group (bounding) 

--,;;~::~:-,-~2;;,24"~,=- ~~~~~02~7':~65",1~5=o~~:i~~:~~7t;~~~~~~~~::;;;"'~:"'~~:~:~:;o:\O-------------'~:~;t:~~=:~t:::.;~,-,4------::g",:g"g~~"::,,:""i:;-'---~~-----;0~t.:0;~02E~+OO~; ~:~~~; A~g~l:V 1005E+16 
-';;A"'m'--2;o4;;2;cm"-- o:;;:..:;:000=o"'E='+OO.:::;-------::9_=3,o'7_=68''".==994:;-:---~:;;:93=_,=768==o.994~-----O:OOE+OO O.ooE+OO 0.0250 2.131E+15 
~A'C-m-;--;;:24.::3"---_-----__;;8~.3~9,,23:;:E;o.-_;;1~5- ____;9s:3~,7;;68;;;:;.9;;;94c;_____;;9;o3,,,7:;;:68~.994 O.ooE+OO 7.87E-l0 7.87E-l0 0.0375 1.852E+15 
-;C~-"'14:;;_-__-----___o:2~.1~7~65;c.E~-D5~---__;9s:3~,7;;68~.9~9~4---~9~3,~7~68~.994 O.OOE+OO 2.04E+OO 2.04E+OO 0.057_5~ 1._946E+~ 
-;C"'I-.=:36::-:-:;--~~~~ __~""5.==5"'168~E'-'-D8'7-~~~_c9_=3~,7"'68"".==994=-=--~~____::93==,~768.994 O.OOE+OO 5.17E-03 5.17E-03 0.0850 1.196E+15 
-;C"'m:--;;:243:e;--~~~~~~__72."'52;;;08~E:::-l;.:::4'--~~____::9;;;3",7if:68;;:."'994~~~___;;9~3,~768.994 O.OOE+OO 2.36E-09 2.36E-09 0.1250 7.729E+14 
Cm-244 1.1259E-15 93,768.994 93,768.994 O.ooE+OO 1.08E-l0 1.OBE-l0 0.2250 1.009E+15 
..,C"o-6O~;-;---------.;:2~.90~94"'E~-o~2---__;9s:3~,7;;68;;;:;.9;;;94::;---__;;9;;:3,~7:;;:68;;:'0:9,94 O.OOE+OO 2.73E+03 2.73E+03 0.3750 4.62OE+14 
.,CcS--:-lc;;34,;-~~~~~~_75.c;.19::;3::;2"'E:_;-Q4~~~~:_;9"'3,o,7_=68"'.'=:994::-;--~~____::9c:3,,,,768=::.994 O.OOE+OO 4.87E+Ol 4.87E+Ol 0.5750 7.659E+15 
Cs-l35 4.4996E-D5 93,768.994 93,768.994 O.ooE+OO 4.22E+OO 4.22E+OO 0.8500 7.397E+13 
Cs-137 2.1867E+OO 93,768.994 93,768.994 O.OOE+OO 2.OSE+05 2.OSE+05 1.2500 2.271E+14 

-;E"'U'-:-1;.:54:-=- "9:o.2.=:83""7::.;E=_-==04=----_c9_=3,,,7~68""".9==947___---;93~,,"'768~.994 O.ooE+OO 8.71E+Ol 8.71E+Ol 1.7500 1.881E+12 
-;:E:=u--i-l~5,,5~~~~~--~2;;:.~31;;;80~E.:;-0;;;2:_~~___;;9:;;3~,7~68;;:.~994~~~_;<9;o3'S768~.994 O.ooE+OO 2. 17E+03 2.17E+03 2.2500 5.379E+09 
7F~e~-5c:5'-----------"C2:o.9==33"'2~E=_-""03=__-- _ _c9_=3",7~68""".994_=_=_---.:;:93""",768==0.994 O.OOE+OO 2.75E+02 2.75E+02 2.7500 2.457E+08 
H-3 1.0871 E-02 93,768.994 93,768.994 O.ooE+OO 1.02E+03 1.02E+03 3.5000 2.837E+07 

7.1-;Cl';;29:o- ~1.c.l;;:4"'2~6E~-_;:06~-----:9"'3",7:;;68~.9,,94Ci_------::9",3'0,7",68:;;:0.994 0.06E:-:+OO~_--,;-1."'0;;;7~E--';Oc;lc-----:l;-:.;c07"'E=---;:0:';1---+-_;:57;::·.ססooססoo:::;; 45 .. 33535OEE++0032 
7K-:--r-85~=--~~~~~- __1;_:.4068~~E-_c0c;.1~~~____::9==3,"'768~.9::;9~4'---~~,o93"',=768==0.994 0.001:+00 1.32E+04 1.32E+04 
Np-237 3.3099E-06 93,768.994 93,768.994 O.OOE+OO 3.10E-Ol 3.10E-Ol 11.ססOO 3.798E+01 
Pa-231 7.6840E_D8 93,768.994 93,768.994 0.00"'E.c+OO==--~~--=7::;.3:=7~E-Q3-;.:::~~~-=7::;.3:=7~E-_;:0==3~--j1 

-=P:l>-:...::2,,10=-~~~ -:7;;C.4~2"'77~E-_;;1~3~~~---;;9;:;'3,"'768~.9~94~~~___;;,93;;:,7~68;:;:;:;.9,-;94Ci_~~0_;;.;:;'00~E=-+OO-;o<-~~---;;6c;.96,~E.,.;-D8"'~~---;;6~.,96~E.,.;-D8"'_;1 
Pm-147 2.2856E-ol 93,768.994 93,768.994 O.ooE+OO 2.14E+04 2.14E+04 
Pu-238 2.0095E_Q4 93,768.994 93,768.994 O.ooE+OO 1.88E+Ol 1.68E+Ol 
"P"'U-~2~39;;-.-~~~~~---1"'."'948~1,;=E.:;-O;o:2~~~___;:9"'3~,7~68"'.~994'7_~~~93;o'S768~--:.994 O.ooE+OO 1.83E+03 1.83E+03 
Pu-240 6.BOS6E-05 93,768.994 93,768.994 O.ooE+OO 6.38E+OO 6.36E+OO 
Pu-241 1.0939E-05 93,768.994 93,768.994 O.ooE+OO 1.03E+OO 1.03E+OO 
Pu-242 4.3751E-13 93,768.994 93,768.994 O.OOE+OO 4.10E_D8 4.10E-08 
Ra-226 4.0428E-12 93,768.994 93,768.994 O.ooE+OO 3.79E-07 3.79E-07 
Ra-228 2.1032E-ll 93,768.994 93,768.994 O.OOE+OO 1_97E_D8 1.97E-OB 
Ru-1OB 2.9077E_Q4 93,768.994 93,768.994 O.ooE+OO 2.73E+Ol 2.73E+Ol 
Se-79 l.6492E-D5 93,768.994 93,768.994 O.ooE+OO 1.55E+OO 1.55E+OO 
Sn-126 3.7564E-OS 93,768.994 93,768.994 O.OOE+OO 3.52E+OO 3.52E+OO 
Sr-90 1.9396E+OO 93,768.994 93,768.994 O.ooE+OO 1.82E+05 1.82E+05 
.;;:T~C-.:;:99;;--~~~~~~~4~.484~~2~E_Q4~~~~---;;9~3,"'768~.994~:-~~';093;;:,~768;:;:;:;.994'~~~-0-;;.'=:00~E=-+OO-;':::~~:-4;:;.20E+Ol 4.20E+Ol 
Th-229 1.8544E-ll 93,768.994 93,768.994 O.ooE+OO 1.74E-Q6 1.74E-OB 
Th-230 9.0605E-l0 93,768.994 93,768.994 O.ooE+OO 8.50E-D5 8.50E-OS 
Th-232 2.3674E-ll 93,768.994 93,768.994 O.ooE+OO 2.22E-Q6 2.22E-OB 
11-208 7.0323E-09 93,768.994 93,768.994 O.ooE+OO 6.59E-04 6.59E_Q4 
U-232 1.91OBE_D8 93,768.994 93,768.994 P"i0;::w::;;e:;;:r==0.00~E;.;-+OO~~~___i1.,,79~E'=-Q3;;;;--~~----i;lc;.7;:;9~E-Q3~~.-lIii==T:iihe>i:rm='a""l
.;:U;-;-2::;33~_---- __--"'9.'=6=77Oc4?E=_-{)9=::_------::9_=3~,7"'68"".==994:;-:----9~3=_,=768=-=-.9~94:--o---__:0"'.OO~E=-+OO~---.:;9o.0::=7~E__:-04Ci__--97.'=07;;:E~-Q4c:;.--llNominatHeat
 Bounding
U-234 4.8796E-Q6 93,768.994 93,768.994 O.ooE+OO 4.58E-ol 4.58E-ol Output Heat Output
 
U-235 -2.3191E-Q6 93,768.994 0.000 1.18E-ol O.OOE+OO 1.18E-ol <Watts) <Watta)
 
U-236 1.2633E-D5 93,768.994 93,768.994 O.ooE+OO 1.18E+OO 1.18E+OO 2-3SE+03 2-3SE+03
 
U-238 -9.5407E_D8 93,768.994 0.000 5.32E-02 4.42E-02 5.32E-Q2 Total Total
 
V-90 1.9396E+OO 93,768.994 93,768.994 O.OOE+OO 1.82E+05 1.82E+05
 
Other Radionuelides 2.04E+05 2.04E+05 
m. TeIIlIlIare Sek!eti<'ll s.m-J'Y.BUI'Bll ,andCbecks 
Template Selec1ion Summary 

From SFD UMd Basis for Parameter Differences: 
Reactor Moderater: FAST FAST This Temptate was csed for the following masons: 

Fuel C1addin9:r_-_----:Uc:N,cK::CN"'Oc-:W"'Nc--+----:Z"IRC=::c----1ThiS fuel malc:lles OIl all parameters except cladding (unknown) and enric:llment (unknown). 

BO~O~=;=~~t-.----"'U.::M"ET=A"'L--+---1;-;0;-:~=-O-;40:----1 

Bumup Summary (MWd) Basis for burr:up used in estimate: 
FromSFD I Estlmated 

Nomln<J:1 I 93,768.994 Nominal bumup set equt to bounding bumup. 
Bounding: I 93,768.994 BoUnding bumup estimated by assuming SOL heavy matm mass was twice EOL. 

Checks 
Estlmated Bumupl 

BumUD MultiDliar Given Bumup Estimatad EOL HMlGlven EOL HM 
Nominal: 141.08 I 1.691
 

Bounding:
 141.08 , 
Reactor shutdown, core removal, storage, stuPPlOg or other date contlRYUng that nradiation ceased for fuel. 

2Total bumup for all fuel assodated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdlMn. 
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and template lofonuatiPn Estimated 

Fuel Name: TURKEY POINT 1Fuel decay start date: 19n Canister usage: 
SNFID#: 271 Estimates as of: 2010 PWR 

Fuel Units & Doser: 5 - 15 X 15 ROD ARRAY Template: PWR (Ught Water. Zire. 0105%, U) 1.00 
Heavy Metal Ma.s: BOl=2285.ook9 ; EOL==1.60k9 2Template Bumup(MWd): 61.92 
ROO Storage Site: INEEL Template BOL Heavy Metal Ma.s (MT): 0.00176911 

Template Decay Time' 25 yaars 
n.Fstimates m x" Xb b y" Yb Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 6.6376E-l0 63,036.295 120,580.802 O.OOE+OO 4.18E-05 8.00E-05 Avg. MeV 
Am-241 1.3144E-Ol 63,036.295 120,580.802 O.OOE+OO 8.29E-Kl3 I.58E-Kl4 0.0150 8.2ooE+15 
Am-242m 3.0039E-04 63,036.295 120,580.802 O.OOE+OO 1.89E-Kll 3.62E-Kll 0.0250 1.661E+15 
Am-243 6.2629E-04 63,036.295 120,580.802 O.OOE+OO 3.95E-Kll 7.55E-Kll 0.0375 1.607E+15 
C-14 4.7965E-05 63,036.295 120,580.802 O.OOE+OO 3.02E+OO 5.78E+OO 0.0575 1.753E+15 
CI-36 8.0297E-07 63,036.295 120,580.802 O.OOE+OO 5.OGE-02 9.68E-02 0.0850 9.291E+14 
Cm-243 3.1993E-04 63,036.295 120,580.802 O.OOE+OO 2.02E-Kll 3.86E-Kll 0.1250 6.787E+14 
Cm-244 7.1851E-02 63,036.295 120,580.802 O.OOE+OO 4.53E-Kl3 8.66E-Kl3 0.2250 7.976E+14 
Co-80 9.5220E-03 63,036.295 120,580.802 O.OOE+OO 6.00E-Kl2 1.15E-Kl3 0.3750 3.422E+14 
Cs-l34 1.1662E-03 63,036.295 120,580.802 O.OOE+OO 7.35E-Kll 1.41 E-Kl2 0.5750 7.864E+15 
Cs-l35 1.4433E-05 63,036.295 120,580.802 O.OOE+OO 9.10E-Ol 1.74E+OO 0.8500 1.552E+14 
Cs-137 1.7803E+OO 63,036.295 120,580.802 O.OOE+OO 1.11E-Kl5 2.12E-Kl5 1.2500 2.097E+14 
Eu-l54 4.5203E-02 63,036.295 120,580.802 O.OOE+OO 2.85E-Kl3 5.45E-Kl3 1.7500 4.594E+12 
Eu-155 7.1479E-03 63,036.295 120,580.802 O.OOE+OO 4.51E-Kl2 8.62E-Kl2 2.2500 8.486E+08 
Fe-55 6.1919E-04 63,036.295 120,580.802 O.OOE+OO 3.90E-Kll 7.47E-Kll 2.7500 9.536E+08 
H-3 3.6386E-Q2 63,036.295 120,580.802 O.OOE+OO 2.29E-Kl3 4.39E-Kl3 3.5000 1.250E+08 
1-129 9.8288E-Q7 63,036.295 120,580.802 O.OOE+OO 6.20E-02 1.19E-Ql 5.ססOO 5.341E+07 
Kr-85 5.3644E-Q2 63,036.295 120,580.802 O.OOE+OO 3.39E-Kl3 6.49E-Kl3 7.ססOO 6.157E+06 
Np-237 1.0546E-Q5 63,036.295 120,580.802 O.OOE+OO 6.65E-Ql 1.27E+OO 11.ססoo 7.072E+05 
Pa-231 1.1370E-Q9 63,036.295 120,580.802 O.OOE+OO 7.17E-Q5 1.37E-04 
Pb-21 0 3.3624E-ll 63,036.295 120,580.802 O.OOE+OO 2.12E-OG 4.05E-OG 
Pm-147 5.1211E-Q3 63,036.295 120,580.802 O.OOE+OO 3.23E-Kl2 6.18E-Kl2 
Pu-238 8.0669E-Q2 63,036.295 120,580.802 O.OOE+OO 5.09E-Kl3 9.73E-Kl3 
Pu-239 1.1626E-Q2 63,036.295 120,580.802 O.OOE+OO 7.33E-Kl2 1.40E-Kl3 
Pu-240 1.5097E-02 63,036.295 120,580.802 O.OOE+OO 9.52E-Kl2 1.82E-Kl3 
Pu-241 1.4567E+OO 63,036.295 120,580.802 O.OOE+OO 9.18E-Kl4 1.76E-Kl5 
Pu-242 6.4280E-05 63,036.295 120,580.802 O.OOE+OO 4.05E+OO 7.75E+OO 
Ra-226 1.1392E-l0 63,036.295 120,580.802 O.OOE+OO 7.18E-Q6 1.37E-05 
Ra-228 5.1841E-12 63,036.295 120,580.802 O.OOE+OO 3.27E-07 6.25E-07 
Ru-1OG 5.9012E-Q7 63,036.295 120,580.802 O.OOE+OO 3.72E-02 7.12E-02 
5e-79 1.2379E-05 63,036.295 120,580.802 O.OOE+OO 7.80E-Ol 1.49E+OO 
5n-126 2.5210E-05 63,036.295 120,580.802 O.OOE+OO 1.59E+OO 3.04E+OO 
5r-90 1.1630E+OO 63,036.295 120,580.802 O.OOE+OO 7.33E-Kl4 I.40E-Kl5 
Tc-99 3.9357E-04 63,036.295 120,580.802 O.OOE+OO 2.48E-Kll 4.75E-Kll 
Th-229 8.5691E-ll 63,036.295 120,580.802 O.OOE+OO 5.40E-OG 1.03E-Q5 
Th-230 1.4493E-08 63,036.295 120,580.802 O.OOE+OO 9.14E-04 1.75E-03 
Th-232 5.2923E-12 63,036.295 120,580.802 O.OOE+OO 3.34E-07 6.38E-07 
TI-208 1.9202E-07 63,036.295 120,580.802 O.OOE+OO 1.21E-02 2.32E-Q2 
U-232 5.2083E-07 63,036.295 120,580.802 O.OOE+OO 3.28E-02 6.28E-Q2 Thermal Power 
U-233 2.4386E-08 63,036.295 120,580.802 O.OOE+OO I.54E-03 2.94E-Q3 Nominal Heat Bounding 
U-234 4.7012E-Q5 63,036.295 120,580.802 O.OOE+OO 2.96E+OO 5.67E+OO Output Heat Output 
U-235 -1.4492E-Q6 63,036.295 0.000 1.26E-Ql 3.51E-Q2 1.26E-Ql /Watts} /Watts} 
U-236 7.5759E-Q6 63,036.295 120,580.802 O.OOE+OO 4.78E-Ql 9.14E-Ql 1.73E+03 3.31E+03 
U-238 -2.6129E-Q7 63,036.295 0.000 7.48E-Ol 7.32E-Ol 7.48E-Ql Total Total 
V-90 1.1631E+OO 63,036.295 120,580.802 O.OOE+OO 7.33E-Kl4 1.40E+05 
Other Radionuclides 1.OGE+05 2.04E+05 
lB. l'etlIIll3te Sdeetlon SuaJmarv,BUl'Qll and CIled<$ 
Template selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor_: UGHTWATER LIGHT WATER 

Fuel Cladding: ZIRG-4 ZIRC 
BOL HM Constituents: 002 U 

BOL Enrichment °/.: 2.559999934 Oto 5 

Burnup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nominal: 63,036.295 60,290.401 Nominal bumup taken directly from SFD (converted to MWd). 
Boundlng:1 63,666.9551 120.580.802 Bounding bumup assumed 10 be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumup Multiplier Given Bumup Estimated EOL HMlGlven EOL HM 

Nominal: 0.79 0.96 I 1.001 
Bounding:1 1.51 1.89,

Reactor shutdown. core removal. storage. shiPPIng or other date confmmng that Irradiation ceased for fuel. 

2Tolal bumup for all fuel aSSOCiated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdlMT). 
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Fuel Radionuclide Inventory Worksheet 

1. Fuel and Templ#" blf_tlon Estimated 
Fuel Name: UMRR (ROLLA) 'Fuel decay start date: 1996 Canister usage: 

SNFID#: 881 Estimates as of: 2010 18"xl0' 
Fuel Units & Oeser: 28 - 24 CURVED PLATES Template: ATR (Ughl Water. Alum.. 60 10 l00"io, U) 1.17 
Heavy Metal Maos: BOl.=5.10kg ; EOl.=4.77kg 'Template Bumup(MWd}: 367.2 
ROD Storage Site: SRS Template BOl Heavy Metal Mass (MT): 0.00116689 

Template Decay Time' 10 years 
n. Estimates m b y" Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (boumding) 
Ac-227 2.8404E-l0 307.592 615.184 O.OOEtOO 8.74E-Q8 1.75E-07 Avg. MeV 
-cA"'mc.:-"'247-1C----~--·--=,".4"'9c::3=5E:=-~03';-------'3O=7'".5'"'9"'2'-----o6"1C::5~.1a4 --------O:-oiJ:=EtOO~'------""4.59E-01 9.19E_Ol 0.0150 8.367E+13 
':;A'=m:---"24;-;2'=m=-------~4'c.4;-;:3;;:;90"'E;O--;:0;;7-----c3;;;0"'7:':.5'"'9;;;2:-----;6~1~5~.1a4----0-.00E:'tOO-;:;;:;----i-,-;:.3;;7:=E-;:_04c:----2~.·"73"'E;O_04~--+--;:0-;.0=250==----71.::76=c,:::E"-+-:-::,3 

Am-243 1.4913E-OB 307.592 615.184 O.OOEtOO 4.59E_04 9.17E_04 0.0375 1.535E+13 
-;:C:-:--'~4;;_----------'5:::'."'72~1"'7.;::E_o-0;;;9----_;:3O=7==.=592=---___=6_::'5;::.-;::'84 O.OOEtOO 1.76E-Q8 3.52E-06 0.0575 1.622E+13 
CI-36 1.3124E-32 307.592 615.184 O.OOEtOO 4.04E-3O 8.07E-3O 0.0850 9.867E+12 
-;:C:"m'-'-2~4i-';3'----------'2:::'.0"'96=7.;::E_:-0=7----_;:3O=7==._;:59::;2;_---_;:6_::'5;::._::'84::-;---___=0_;:.OO~~E:=c..tOO~i'------------.:;.,6'C''';.4::'5;=E-"''0~5----;,"O.2;;;9;=E-""04:7-----1If-----;;:0.~,2::::50:7-----76.:::902=.:E"-+1:::-2 
Cm-244 4.3001E_o5 307.592 615.184 O.OOEtOO 1.32E-02 2.65E-02 0.2250 8.473E+12 
Co-6O 1.9798E-05 307.592 615.184 O.OOEtOO 6.09E-03 1.22E-02 0.3750 3.797E+12 
Cs-l34 9.0795E_o2 307.592 615.184 O.OOEtOO 2.79E+Ol 5.59E+Ol 0.5750 6.165E+13 
CS-l35 3.4477E-06 307.592 615.184 O.OOEtOO 1.OBE_o3 2.12E-03 0.8500 3.007E+12 
Cs-137 2.5588EtOO 307.592 615.184 O.OOEtOO 7.87E+02 1.57E+03 1.2500 9.788E+l1 
Eu-l54 5.4847E_o2 307.592 615.184 O.OOEtOO 1.69E+Ol 3.37E+Ol 1.7500 3.574E+l0 
Eu-155 1.9469E_o2 307.592 615.184 O.OOEtOO 5.99EtOO 1.20E+Ol 2.2500 2.363E+09 
Fe-55 1.7797E_o3 307.592 615.184 O.OOEtOO 5.47E-Ol 1.09EtOO 2.7500 3.297E+07 
H-3 8.0065E-03 307.592 615.184 O.OOEtOO 2.46EtOO 4.93EtOO 3.5000 3.926E+06 
1-129 7.5300E-07 307.592 615.184 O.OOEtOO 2.32E-04 4.63E-04 5.ססOO 3.264E+02 
Kr-85 2.0705E_ol 307.592 615.184 O.OOEtOO 6.37E+Ol 1.27E+02 7.ססOO 3.627E+Ol 
-=N"'P-_:2o=3"-7-------9"'.=550=7-=E_o-06~---___':3O=7.c::59"'2;_---_:6:.:'5"'.~184 O.OOEtOO 2.94E_o3 5.88E_o3 11.ססOO 4.080E+OO 
Pa-231 1.2740E-09 307.592 615.184 O.OOEtOO 3.92E_o7 7.84E_o7 
Pb-21 0 1.1836E-l1 307.592 615.184 O.OOEtOO 3.64E-09 7.28E_o9 
Pm-147 6.7974E_ol 307.592 615.184 -OlJOEtOO 2.09E+02 4.18E+02 
Pu-238 1.9755E_o2 307.592 615.184 O.OOEtOO 6.08EtOO 1.22E+Ol 
Pu-239 4.2836E-04 307.592 615.184 O.OOEtOO 1.32E_ol 2.84E_ol 
Pu-240 2.4390E-04 307.592 615.184 O.OOEtOO 7.50E-02 1.50E_ol 
Pu-241 5.4058E-D2 307.592 615.184 O.OOEtOO l.66E+Ol 3.33E+Ol 
Pu-242 3.6329E_o7 307.592 615.184 O.OOEtOO 1.12E-04 2.23E-04 
Ra-226 8.3742E-ll 307.592 615.184 O.OOEtOO 2.58E-08 5.15E-Q8 
Ra-228 5.7734E-15 307.592 615.184 O.OOEtOO 1.78E-12 3.55E-12 
Ru-1OB 6.1356E_o3 307.592 615.184 0.OOE:-'tOO~--__;;1;:;.8~9"'EtOO~'-----"3;:;.77~EtOO~c___l1 
Se-79 1.2936E-DS 307.592 615.184 O.OOEtOO 3.98E-03 7.96E-03 
Sn-l26 1.1574E_o5 307.592 615.184 O.OOEtOO 3.56E-03 7.12E-03 
Sr-90 2.4417EtOO 307.592 615.184 O.OOEtOO 7.51E+02 1.50E+03 
Tc-99 4.2239E-04 307.592 615.184 O.OOEtOO 1.3OE_ol 2.60E_ol 
""Th2-C;;22~9;;__-------_c2"'.8588~~E-;-1;;;2----_;:3O"'7==._;:59::;2;_---_;:6_::'5"'.~'84 O.OOEtOO 8.79E-l0 1.76E_o9 
Th-23O 2.5310E-Q8 307.592 615.184 O.OOEtOO 7.79E-06 1.58E-05 
Th-232 1.1631E-14 307.592 615.184 O.OOEtOO 3.58E-12 7.16E-12 
11-208 4.6705E-Q8 307.592 615.184 O.OOEtOO l.44E-DS 2.87E-DS 
U-232 1.3151E_o7 307.592 615.184 O.OOEtOO 4.05E-DS 8.09E-DS Thermal Power 

7U"'-2:o;33;:;- --72."'1_;:650:=;E=_-09?-----_;:30=7"'.5c::9_;:2----_;:6_::'5"'._::'84~_-_0;::._;:OOo:~E=_tOO=-='- Heat___;:6::o.66:=E;.:-oo,:7c--_--;''''.33=E_o-0B0'_.-~INominal Bounding
U-234 1.8399E-04 307.592 615.184 O.OOEtOO 5.66E_o2 1.13E_ol Output Heat Output 
U-235 -2.7235E-06 307.592 0.000 1.03E_o2 9.45E-03 1.03E_o2 /Watts) /Wattsl 
U-236 l.5493E-05 307.592 615.184 O.OOEtOO 4.77E-03 9.53E-03 9.73E+OO 1.95E+01 
U-238 -4.2851E_o9 307.592 0.000 1.13E-04· 1.12E-04 1.13E-04 Total Total 
V-90 2.4423EtOO 307.592 615.184 O.OOEtOO 7.51E+02 1.50E+03 
Other Radionuclides 7.65E+02 1.53E+03 
UJ. Template Sdeelion SlJ_ry, B ,andCllecb 
Temolate selection Summary 

From SFD USed Basis for Parameter Differences: 
Reactor _1---_"'UG;:;HT~W::A:::T::=E~R---j-_----=L:::IG'"'HT~W"'A;.:TE:::R'----1 

SOL H::n=~~f---'-'AL"U~::":A"C~::;.::.l:L)----+ __--'-A":lU~U=M'----f 
BOLEnrtchment%: 93.40659341 6010100

Bumup Summary (MWd)" Basis for bumup used in estimate: 
FromSFD Estimated

NominaJ:I---I --j- 3;::O;;7"'.5~92';1Nominai bumup caJcclaied lrom the heavy metal mass destroyed. 
Bounding:1 615.184 Bounding bumup assumed to be twice nominal bumup. 

Checks 
EstlmatedBumupl

BumupMulti_ Given Bumup Estimated EOl HMlGlven EOl HM
 
NomInal:1 0.19
 I 1.001
 

Bounding: 0.38
 ,
Reactor shutdown, core romovaJ, storage, shipping or other date conflnnlng that Irradiation ceased for fuel. 

2TotaJ bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specifiC bumup values (MWdlMT). 
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Fuel Radionuclide Inventory Worksheet 
:1. Fuel andT~Wm:mati"!I Estimated 

Fuel Name: UMRR (ROLlA) 1Fuel deeay start date: 2035 Canister usage: 
SNFID#: 146 Estimates as of: 2010 18"xl0' 

Fuel Units & Dascr: 28 - 24 CURVED PLATES Template: ATR (Ught Waler, Alum., 60 10100%, U) 1.17 
Heavy Metal Mass: BO[;'31.90kg ; EO[;'26.46kg 'Templa.. Bumup(MWd): 367.2 
ROD Storsge Site: SRS Templa.. BOL Heavy Metal Mass (MT): 0.00116689 

Template Decay Time' 5 years 

n. Estimates m Xo x. b Yo y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (boUnding) 
Ac-227 1.4545E-l0 5,149.513 10,299.025 O.ooE+OO 7.49E-07 1.50E-06 Avg.MeV 
Am-241 1.1190E-03 5,149.513 10,299.025 O.ooE+OO 5.76E+OO 1.15E+Ol 0.0150 1.987E+15 
Am-242m 4.5425E-07 5,149.513 10,299.025 O.ooE+OO 2.34E-03 4.68E-03 0.0250 4.281E+14 
Am-243 1.4921E-06 5,149.513 10,299.025 O.ooE+OO 7.68E-03 1.54E-02 0.0375 3.950E+14 
C-14 5.7244E-09 5,149.513 10,299.025 O.ooE+OO 2.95E-OS 5.90E-05 0.0575 3.B84E+14 

CI-36 1.3124E-32 5,149.513 10,299.025 O.ooE+OO 6.76E-29 1.35E-28 0.0850 2.476E+14 
Cm-243 2.3676E-07 5.149.513 10,299.025 O.ooE+OO 1.22E-03 2.44E-03 0.1250 2.144E+14 
Cm-244 5.2042E-{)5 5,149.513 10,299.025 O.ooE+OO 2.68E-Ol 5.36E-{)1 0.2250 2.099E+14 
CO-50 3.8208E-05 5,149.513 10,299.025 O.ooE+OO 1.97E-{)1 3.94E-Ol 0.3750 1.016E+14 
Cs-l34 4.8693E-Ol 5,149.513 10,299.025 O.ooE+OO 2.51E+03 5.01E+03 0.5750 1.395E+15 
Cs-l35 3.4477E-06 5,149.513 10,299.025 O.ooE+OO 1.78E-{)2 3.55E-02 0.8500 1.954E+14 
Cs-137 2.8731E+OO 5,149.513 10,299.025 O.ooE+OO 1.48E+04 2.96E+04 1.2500 3.636E+13 
Eu-154 8.2053E-{)2 5,149.513 10,299.025 O.ooE+OO 4.23E+02 8.45E+02 1.7500 1.525E+12 
EU-155 3.9134E-02 5,149.513 10,299.025 O.ooE+OO 2.02E+02 4.03E+02 2.2500 3.198E+12 
Fe-55 6.7429E-03 5,149.513 10,299.025 O.ooE+OO 3.47E+Ol 6.94E+Ol 2.7500 1.840E+10 
H-3 1.OS99E-02 5,149.513 10,299.025 O.ooE+oo 5.46E+Ol 1.09E+02 3.5000 2.041E+09 
1-129 7.5300E-07 5,149.513 10,299.025 O.ooE+OO 3.68E-03 7.76E-03 5.ססOO 6.119E+03 
Kr-SS 2.8595E-Ol 5,149.513 10,299.025 O.ooE+OO 1.47E+03 2.94E+03 7.ססOO 6.823E+02 
Np-237 9.5479E-06 5,149.513 10,299.025 O.ooE+OO 4.92E-{)2 9.83E-02 11.ססOO 7.691E+Ol 
Pa-231 8.9297E-l0 5,149.513 10,299.025 O.ooE+OO 4.5OE-06 9.20E-{j6 
Plr21 0 3.7509E-12 5,149.513 10,299.025 O.ooE+OO 1.94E-{)8 3.87E-{j6 
Pm-147 2.5452E+OO 5,149.513 10,299.025 O.ooE+OO 1.31E+04 2.62E+04 
PU-238 2.0550E-{)2 5,149.513 10,299.025 O.ooE+OO 1.06E+02 2.12E+02 
Pu-239 4.2838E-{)4 5,149.513 10,299.025 O.ooE+OO 2.21E+OO 4.41E+OO 
Pu-240 2.4401 E-{)4 5,149.513 10,299.025 O.ooE+OO 1.26E+OO 2.51E+OO 
PU-241 6.8764E-02 5,149.513 10,299.025 O.ooE+OO 3.54E+02 7.08E+02 
Pu-242 3.8329E-{)7 5,149.513 10,299.025 O.ooE+OO 1.87E-03 3.74E-03 
Ra-226 3.8045E-l1 5,149.513 10,299.025 O.ooE+OO 1.96E-07 3.92E-07 
Ra-228 2.9902E-15 5,149.513 10,299.025 O.ooE+OO 1.54E-l1 3.08E-ll 
Ru-l06 1.9055E-Ol 5,149.513 10,299.025 O.ooE+OO 9.81E+02 1.96E+03 
5.,..79 1.2936E-{)5 5,149.513 10,299.025 O.ooE+OO 6.86E-02 1.33E-Ol 
5n-126 1.1574E-{)5 5,149.513 10,299.025 O.ooE+OO 5.96E-02 1.19E-01 
5r-90 2.75OSE+OO 5,149.513 10,299.025 O.ooE+OO 1.42E+04 2.83E+04 
Tc-99 4.2239E-{)4 5.149.513 10.299.025 O.ooE+OO 2.18E+OO 4.35E+OO 
Th-229 1.8848E-12 5,149.513 10,299.025 O.ooE+OO 9.71E-{)9 1.94E-08 
Th-230 1.7042E-{)8 5,149.513 10,299.025 O.ooE+OO 8.78E-05 1.76E-04 
Th-232 7.8132E-15 5,149.513 10,299.025 O.ooE+OO 4.02E-l1 8.OSE-ll 
TI-208 4.4083E-{)8 5,149.513 10,299.025 O.ooE+OO 2.27E-{)4 4.54E-04 
U-232 1.3151E-{)7 5,149.513 10,299.025 O.ooE+OO 6.77E-{)4 1.35E-03 Thermal Power 
U-233 1.9564E-09 5,149.513 10,299.025 O.ooE+OO 1.01E-05 2.01 E-{)5 Nominal Heat Bounding 
U-234 1.8371 E-{)4 5,149.513 10,299.025 O.ooE+OO 9.46E-Ol 1.89E+OO Output HeatOulput 
U-235 -2.7235E-06 5,149.513 0.000 1.36E-{)2 O.ooE+OO 1.36E-02 (Watts) (Watts) 
U-236 1.5493E-{)5 5,149.513 10,299.025 O.ooE+OO 7.98E-02 1.5OE-{)1 2.61E+02 5.22E+02 
U-238 -4.2851 E-09 5,149.513 0.000 8.5OE-{)3 8.58E-03 8.5OE-03 Total Total 
Y-90 2.75OSE+OO 5,149.513 10,299.025 O.ooE+OO 1.42E+04 2.83E+04 
Other Radionuclides 2.65E+04 5.30E+04 

·W. TentPhlle~ s-m..O'.~u .,",cI~ 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor_I UGHTWATER UGHTWATER This Template was used for the following reasons:
 

Fuel Cladding: ALUM (6061) ALUM This fuel male110s ATR Template on all but one parameter (enrichment) making ATR areasonable
 

BOL HM eonatituents:1 U3S12 U male11.
 
SOL Enrichment 0/.: 19.75000878 60 to 100 

Bumup Summary (MWd) Basis for burnup used in estimate: 
From SFO Estimated 

Nomlnal:1 I 5,149.513 Norrinal bumup calculated from the heavy metal mass destroyed. 
Boundlng:1 I 10.299.025 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl
BumUD MultiDlIer Given BumuD Estimated EOL HMiGiven EOL HM

Nominal: 0.51 I 1.021 
Bounding: 1.03 ,

Reactor shutdown, core removat, storage, shipping or other date confnmmg that Irradiation ceased for fuel.
 

210tal bumup for all fuel associated with this \YOrksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdlMT).
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Fuel Radionuclide Inventory Worksheet 

I. Fuel and Template fnfonnation Estimated 
Fuel Namo: UNIV OF FLORIDA (ARGONAUT) 1 Fuel decay start date: 2035 Canister usage: 

SNF 10 II: 272 Estimates as of: 2010 18"xl0' 
Fuel Unllll & Desc:" 259· ELEMENT Template: ATR (Ught Water. Alum.. 60 to 1()()'),. U) 7.19 
Heavy Metal M...,: BOl.=4.14kg ; E0l.=4.09kg "Template Bumup(MWd): 367.2 
ROD Storage Site: SRS Template BOL Heavy Metal Ma•• (MT): 0.00116689 

Template Decay Time' 5 years 
n. Estimates m x. x. b y. Y. Gamma Sources 

Photon Total
 
CilMWd From Nominal Bounding Fuel Initial Ac1ivity Nominal Fuel Bounding Fuel Energy Photons/sec
 

Radionuclide Template Fuel Burnup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding)
 

Ac-227 1,4545E-l0 49.056 98.111 O.ooE+OO 7.14E-Q9 l.43E-08 ~MeV
 

Am-241 1.1190E-Q3 49.056 98.111 0.001=+00 5,49E-02 1.I'OE:Q1 0.0150 1.893E+13
 
Am-242m 4.5425E-07 49.056 98.111 O.OOE+OO 2.23E-05 4.46E-Q5 0.0250 4.078E+12
 
Am-243 1.4921E-08 49.056 98.111 O.ooE+OO 7.32E-05 1.46E-Q4 0.0375 3.763E+12
 
C-14 5.7244E-09 49.056 98.111 O.OOE+OO 2.81E-07 5.62E-07 0.0575 3.7ooE+12
 
CI-36 1.3124E-32 49.056 98.111 O.ooE+OO 6.44E-31 1.29E-30 0.0850 2.359E+12
 
Cm-243 2.3676E-Q7 49.056 98.111 O.OOE+OO U6E-05 2.32E-05 0.1250 2.043E+12
 

Cm-244 5.2042E-Q5 49.056 98.111 O.oo'E+OO 2.55E-03 5.11E-Q3 0.2250 1.999E+12
 
Co-OO 3.8208E-Q5 49.056 98.111 O.ooE+OO 1.87E-03 3.75E-Q3 0.3750 9.677E+l1
 
Cs-l34 4.8693E-Ol 49.056 98.111 O.OOE+OO 2.39E+Ol 4.78E+Ol 0.5750 1.329E+13
 
Cs-135 3.4477E-OO 49.056 98.111 O.OOE+OO 1.69E-Q4 3.38E-04 0.8500 1.861E+12
 
Cs-137 2.8731E+OO 49.056 98.111 O.ooE+OO 1.41E+02 2.82E+02 1.2500 3.463E+l1
 
Eu-154 8.2053E-02 49.056 98.111 O.OOE+OO 4.03E+OO 8.05E+OO 1.7500 1.452E+l0
 
Eu-155 3.9134E-02 49.056 98.111 O.ooE+OO 1.92E+OO 3.84E+OO 2.2500 3.047E+10
 

Fe-55 6.7429E-Q3 49.056 98.111 O.ooE+OO 3.31E-Ql 6.62E-Ql 2.7500 1.753E+08
 
H-3 1.0599E-02 49.056 98.111 O.OOE+OO 5.20E-Ol l.04E+OO 3.5000 1.944E+07
 
1-129 7.5300E-Q7 49.056 98.111 O.OOE+OO 3.69E-05 7.39E-Q5 5.ססOO 5.843E+Ol
 
Kr-85 2.8595E-Ol 49.056 98.111 O.OOE+OO 1.40E+Ol 2.81E+Ol 7.ססOO 6.515E+OO
 
Np-237 9.5479E-08 49.056 98.111 O.OOE+OO 4.68E-04 9.37E-Q4 11.ססOO 7.344E.Q1
 
Pa-231 8.9297E-l0 49.056 98.111 O.OOE+OO 4.38E-08 8.76E-08 
Pb-21 0 3.7609E-12 49.056 98.111 O.ooE+OO 1.84E-l0 3.69E-l0 
Pm-147 2.5452E+OO 49.056 98.111 O.OOE+OO 1.25E+02 2.50E+02 
Pu-238 2.0550E-Q2 49.056 98.111 O.OOE+OO 1.01E+OO 2.02E+OO 
Pu-239 4.2838E-Q4 49.056 98.111 O.OOE+OO 2.10E-02 4.20E-02 
Pu-240 2.4401E-Q4 49.056 98.111 O.OOE+OO 1.20E-02 2.39E-Q2 

PU-241 6.8764E-Q2 49.056 98.111 O.OOE+OO 3.37E+OO 6.75E+OO 
Pu-242 3.6329E-Q7 49.056 98.111 O.OOE+OO 1.78E-Q5 3.56E-Q5 
Ra-226 3.8045E-ll 49.056 98.111 O.OOE+OO 1.87E-09 3.73E-09 
Ra-228 2.9902E-15 49.056 98.111 O.OOE+OO 1,47E-13 2.93E-13 
Ru-lOO 1.9055E-Ql 49.056 98.111 O.OOE+OO 9.35E+OO 1.87E+Ol 
5e-79 1.2936E-05 49.056 98.111 O.OOE+OO 6.35E-04 1.27E-03 
5n-126 U574E-Q5 49.056 98.111 O.OOE+OO 5.68E-Q4 1.14E-03 
5r-90 2.7505E+OO 49.056 98.111 O.OOE+OO 1.35E+02 2.70E+02 
Tc-99 4.2239E-Q4 49.056 98.111 O.OOE+OO 2.07E-Q2 4.14E-Q2 
Th-229 1.8648E-12 49.056 98.111 O.OOE+OO 9.25E-ll 1.85E-l0 
Th-230 1.7042E-08 49.056 98.111 O.OOE+OO 8.36E-07 1.67E-08 
Th-232 7.8132E-15 49.056 98.111 O.OOE+OO 3.83E-13 7.67E-13 
T1-208 4.4063E-08 49.056 98.111 O.OOE+OO 2.16E-08 4.32E-08 
U-232 1.3151E-Q7 49.056 98.111 O.OOE+OO 6.45E-08 1.29E-Q5 Thermal Power
 
U-233 l.9564E-09 49.056 98.111 O.ooE+OO 9.60E-08 1.92E-Q7 Nominal Heal Bounding
 
U-234 1.8371E-Q4 49.056 98.111 O.OOE+OO 9.01E-03 1.80E-Q2 Output Heat Output
 
U-235 -2.7235E-OO 49.056 0.000 8.34E-Q3 8.21E-Q3 8.34E-03 /Watts) /Watts!
 
U-236 1.5493E-Q5 49.056 98.111 O.OOE+OO 7.60E-Q4 1.52E-03 2.49E+OO 4.97E+OO
 

U-238 -4.2851 E-09 49.056 0.000 9.54E-05 9.52E-Q5 9.54E-Q5 Total Total
 
Y-90 2.7505E+OO 49.056 98.111 O.ooE+OO 1.35E+02 2.70E+02 
Other Radionuclides 2.52E+02 5.05E+02 
'W. T~Sdeetion~IY, andCltedis 
Template SeIec1ion Summary 

FromSFO UMd Basis for Parameter Differences: 
Reactor Moderator: LIGHT WATER UGHTWATER 

Fuel Cladding: ALUM ALUM 
BOL HM Constituents: U-AU< U 

BOl Enrichment eyo: 93.15 60 to 100 

Bumup Summary (MWd)' Basis for bumup used in estimate: 
FromSFD Estimated 

Nomln:ll:1 28.1791 49.056 Nomlnal bumup caioulaled from ltIe heavy motel mass destroyed 
Bounding: 98.111 Bounding bumup assumed to be twice nominal bumup. 

Checks 

EstlmatedBumupl 
Bumup Multiplier Given Bumup Estimated EOl HMlGlven EOL HM 

0.04 1.74Nomln~~~_ I 1.001
Bounding: 0.08 ,

Reactor shutdown. core removal, storage. shipping or other date conflRnlng that Irradiation ceased for fuel. 

2Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdIMT). 
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I Fuel Radionuclide Inventory Worksheet 

,I. Fuel and Templale Ipr_Uon Estimated 
Fuel Name: UNIV OF FLORIDA (ARGONAUT) 1Fuel decay start date: 2035 Canister usage: 

SNFID#: 273 estimates as of: 2010 18"x10' 
Fuel Units & Oeser: 14 - ELEMENT Template: ATR (Ught Water. Alum.• 60 to 100%. U) 0,58 
Heavy Metal Mass: BOl=LOOk9 ; EOl=LOOk9 'Template Bumup(MWd): 367,2 
ROD Storage Site: SRS Template BOl Heavy Metal Mass (MT): 0,00116689 

Template Decay Time" 5 year.;; 
in. Estimateo m x. x. b y. y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)2 (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 1A545E-10 0,597 10194 O.ooE+OO 8.69E-11 1.74E-10 Avg. MeV 
Am-241 1.1190E-03 0.597 10194 O.ooE+OO 6.68E-04 1.34E-03 0.0150 2.305E+ll 
Am-242m 4.5425E-07 0.597 1.194 O.ooE+OO 2.71E-07 5A3E-07 0.0250 4.965E+10 
Am-243 1A921 E-06 0.597 10194 O.ooE+OO 8.91E-07 1.78E-06 0.0375 4.581E+l0 
C-14 5.7244E-09 0.597 1.194 O.ooE+OO 3.42E-09 6.84E-09 0.0575 4.505E+10 
CI-36 1.3124E-32 0.597 1.194 O.ooE+OO 7.84E-33 1.57E-32 0.0850 2.872E+l0 
Cm-243 2.3676E-07 0.597 1.194 O.ooE+OO 1.41E-Q7 2.83E-Q7 0.1250 2.487E+l0 
Cm-244 5.2042E-OS 0.597 1.194 O.ooE+OO 3.11E-Q5 6.22E-05 0.2250 2.435E+10 
Co-60 3.8208E-Q5 0.597 1.194 O.ooE+OO 2.28E-Q5 4.56E-05 0.3750 1.178E+l0 
Cs-l34 4.8693E-Q1 0.597 1.194 O.ooE+OO 2.91E-01 5.82E-01 0.5750 1.618E+11 
Cs-135 3.44nE-Q6 0.597 1.194 O.ooE+OO 2.06E-Q6 4.12E-Q6 0.8500 2.266E+10 
Cs-137 2.8731E+OO 0.597 1.194 O.ooE+OO 1.72E+OO 3.43E+OO 1.2500 4.217E+09 
Eu-l54 8.2053E-Q2 0.597 1.194 O.ooE+OO 4.90E-02 9.80E-02 1.7500 1.768E+08 
Eu-155 3.9134E-02 0.597 1.194 O.ooE+OO 2.34E-02 4.67E-02 2.2500 3.709E+08 
Fe-55 6.7429E-03 0.597 1.194 O.ooE+OO 4.03E-03 8.05E-03 2.7500 2.134E+06 
H-3 1.0599E-02 0.597 1.194 O.ooE+OO 6.33E-03 1.27E-02 3.5000 2.367E+05 
1-129 7.5300E-07 0.597 1.194 O.ooE+OO 4.50E-07 8.99E-07 5.ססOO 1.327E+00 
Kr-85 2.8595E-01 0.597 1.194 O.ooE+OO 1.71E-Q1 3.42E-Q1 7.ססOO 1.502E-Ol 
Np-237 9.5479E-06 0.597 1.194 O.ooE+OO 5.70E-Q6 1.14E-Q5 11.ססOO 1.710E-02 
Pa-231 8.9297E-10 0.597 1.194 O.ooE+OO 5.33E-10 1.07E-Q9 
Pb-21 0 3.7609E-12 0.597 1.194 O.ooE+OO 2.25E-12 4.49E-12 
Pm-147 2.5452E+OO 0.597 1.194 O.ooE+OO 1.52E+OO 3.04E+OO 
Pu-238 2.0550E-Q2 0.597 1.194 O.ooE+OO 1.23E-02 2.45E-02 
PU-239 4.2838E-Q4 0.597 1.194 O.ooE+OO 2.56E-04 5.12E-04 
Pu-240 2.4401E-Q4 0.597 1.194 O.ooE+OO 1.46E-Q4 2.91E-04 
Pu-241 6.8784E-Q2 0.597 1.194 O.ooE+OO 4.11E-02 8.21E-02 
Pu-242 3.8329E-Q7 0.597 1.194 O.ooE+OO 2.17E-07 4.34E-Q7 
Ra-226 3.8045E-11 0.597 1.194 O.ooE+OO 2.27E-11 4.54E-ll 
Ra-228 2.9902E-15 0.597 1.194 O.ooE+OO 1.79E-15 3.57E-15 
Ru-l06 1.9055E-Ol 0.597 1.194 O.ooE+OO 1.14E-01 2.28E-Ol 
Se-79 1.2936E-OS 0.597 1.194 O.ooE+OO 7.73E-Q6 1.55E-OS 
Sn-l26 1.1574E-OS 0.597 10194 O.ooE+OO 6.91E-Q6 1.38E-05 
Sr-90 2.75OSE+OO 0.597 1.194 O.ooE+OO 1.64E+OO 3.29E+OO 
Te-99 4.2239E-Q4 0.597 1.194 O.ooE+OO 2.52E-Q4 5.OSE-Q4 
Th-229 1.8848E-12 0.597 10194 O.ooE+OO 1.13E-12 2.25E-12 
Th-230 1.7042E-08 0.597 1.194 O.ooE+OO 1.02E-oB 2.04E-oB 
Th-232 7.8132E-15 0.597 1.194 O.ooE+OO 4.67E-15 9.33E-15 
TI-208 4.4063E-oB 0.597 1.194 O.ooE+OO 2.83E-08 5.26E-oB 
U-232 1.3151E-Q7 0.597 1.194 O.ooE+OO 7.85E-08 1.57E-Q7 Thermal Power 
U-233 1.9564E-Q9 0.597 10194 O.ooE+OO 1.17E-09 2.34E-Q9 Nominal Heat Bounding 
U-234 1.8371E-04 0.597 1.194 O.ooE+OO 1.10E-Q4 2.19E-Q4 Output Heat Output 
U-235 -2.7235E-06 0.597 0.000 4.27E-Q4 4.25E-Q4 4.27E-04 (Watts) (Wansi 
U-236 1.5493E-Q5 0.597 1.194 O.ooE+OO 9.25E-06 1.85E-OS 3.03E-02 6.06E-oZ 
U-238 -4.2851E-09 0.597 0.000 2.68E-Q4 2.68E-04 2.68E-Q4 Total Total 
V-90 2.75OSE+OO 0.597 1.194 O.ooE+OO 1.64E+OO 3.29E+OO 
Other Radionuelides 3.07E+OO 6.14E+OO 
m.Temnlate~~rv •• *ndChedat
 
TemDlate Selection Summary 

FromSFD Used
 Basis for Parameter Differences: 
Reactor Moderator:
 UGHTWATER UGHTWATER This Template was used for the following reasons: 

Fuel Cladding:
 ALUM ALUM Th~ fuel matches ATR Template on atl but one parameter (eruichment) mal<ingATR areasonable
BOl HM eonstituenls:
 U-ALX U match,

BOL Enrichment %;
 19,8359342 60 to 100
 

Bumup Summary (MWd) Basis for bumup used in estimate:
 
FromSFD Estimated 

Nomlnal:1 0.5971 Nominal bumup taken directly from SFO (converted to MWd). 
Bounding: 1 1.194 Bounding bumup assumed to be twice nominal bumup.

Checks 

Estimated Bumupl 
BumUD MultiDlier Given Bumup Estimated EOl HMlGlven EOl HM 

Nominal: 0.00 0.00 I 1.001 
Bounding: 0.00 ,

Reactor shutdovm. core removal. storage. shlpptng or other date confirming that Irradiation ceased for fuel.
 

2Total bumup for all fuel associated YJith this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdlMT).
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Fuel Radionuclide Inventory Worksheet 

I. Fuel and Template .lnf...matioD Estimated 
Fuel No"",: UNIV OF MASS-LOWELL 1r-uel decay start date:
 2035 Canister usage: 

SNF ID#: 275 Estimates as of:
 2010 18"xl0' 
Fuel Units & Oeser: 41 - 18 FLAT PLATES Template:
 ATA (Ught Water, Alum.• 60 to 100%. U) 1.14 
Heavy Metal Mass: BOl=14.32kg ; EOl=14.32kg 2Ternpltlte Bumup(MWd):
 367.2 
ROO Storage Site: SRS Template BOl Heavy Metal Mass (MT):
 0.00116689
 

Template Decay Time'
 5 years
 

U. Estimates m x. x. b Y. Y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel BOUnding Fuel Energy Photons/sec 
Radionuclide Template Fuel Bumup (MWd)' Ilumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 1.4545E-l0 271.251 542.502 O.ooE-+OO 3.95E-08 7.89E-Q8 Avg._~_v_____ ~~ 

Am-241 1.1190E-03 271.251 542.502 O.ooE-+OO 3.04E-Ol 6.07E-Ql 0.0150 1.047E+14 
Am-242m 4.5425E-07 271.251 542.502 O.ooE-+OO 1.23E-04 2.46E-04 0.0250 2.255E+13 
Am-243 1.4921E-Q8 271.251 542.502 O.ooE-+OO 4.05E-Q4 8.09E-Q4 0.0375 2.081E+13 
C-14 5.7244E-Q9 271.251 542.502 'O.ooE+OO 1.55E-Q6 3.11E-06 0.0575 2.046E+13 
CI-36 1.3124E-32 271.251 542.502 O.OOE+OO 3.56E-30 7.12E-30 0.0850 1.304E+13 
Cm-243 2.3676E-07 271.251 542.502 O.OOE+OO 6.42E-05 1.28E-04 0.1250 1.130E+13 
Cm-244 5.2042E-05 271.251 542.502 O.ooE+OO 1.41E-02 2.82E-02 0.2250 1.105E+13 
Co-60 3.8208E-Q5 271.251 542.502 O.ooE-+OO 1.04E-02 2.07E-Q2 0.3750 5.351E+12 
Cs-l34 4.8693E-Ol 271.251 542.502 O.ooE-+OO 1.32E+02 2.64E+02 0.5750 7.350E+13 
Cs-l35 3.4477E-06 271.251 542.502 O.ooE-+OO 9.35E-04 1.87E-Q3 0.8500 1.029E+13 
Cs-137 2.8731 E-+OO 271.251 542.502 O.ooE-+OO 7.79E+02 1.56E+03 1.2500 1.915E+12 
Eu-l54 8.2053E-Q2 271.251 542.502 O.ooE-+OO 2.23E+Ol 4.45E+Ol 1.7500 8.031E+l0 
Eu-155 3.9134E-Q2 271.251 542.502 O.OOE-+OO 1.06E+Ol 2.12E+Ol 2.2500 1.685E+11 
Fe-55 6.7429E-Q3 271.251 542.502 O.ooE-+OO 1.83E+OO 3.86E+OO 2.7500 9.691E+08 
H-3 1.0599E-02 271.251 542.502 O:OOE+OO 2.86E-+OO 5.75E-+OO 3.5000 1.075E+08 
1-129 7.5300E-Q7 271.251 542.502 O.ooE-+OO 2.04E-04 4.09E-Q4 5.0000 3.302E+02 
Kr-85 2.8595E-Ol 271.251 542.502 O.ooE-+OO 7.76E+Ol 1.55E+02 7.0000 3.685E+Ol 
Np-237 9.5479E-Q6 271.251 542.502 O-:-OOE-+OO 2.59E-Q3 5.18E-Q3 11.0000 4.155E+OO 
Pa-231 8.9297E-l0 271.251 542.502 O.ooE+OO 2.42E-07 4.84E-07 
Pb-21 0 3.7609E-12 271.251 542.502 O.ooE+OO 1.02E-Q9 2.04E-09 
Pm-147 2.5452E+OO 271.251 542.502 O.ooE+OO 6.90E+02 1.38E+03 
Pu-238 2.0550E-02 271.251 542.502 O.ooE-+OO 5.57E+OO 1.11E+Ol 
Pu-239 4.2838E-04 271.251 542.502 0.001"+00 1.16E-Ql 2.32E-Ql 
Pu-240 2.4401E-Q4 271.251 542.502 O.ooE+OO 6.62E-Q2 1.32E-Ql 
Pu-241 6.8764E-02 271.251 542.502 O.ooE+OO 1.87E+Ol 3.73E+Ol 
Pu-242 3.6329E-Q7 271.251 542.502 O.OOE+OO 9.85E-05 1.97E-Q4 
Ra-226 3.8045E-ll 271.251 542.502 O.ooE+OO 1.03E-08 2.06E-Q8 
Ra-228 2.9902E-15 271.251 542.502 O.ooE+OO 8.11E-13 1.62E-12 
RU-l06 1.9055E-Ol 271.251 542.502 O.ooE+OO 5.17E+Ol 1.03E+02 
5e-79 1.2936E-05 271.251 542.502 O.ooE+OO 3.51E-03 7.02E-03 
5n-126 1.1574E-Q5 271.251 542.502 O.ooE-+OO 3.14E-Q3 6.28E-Q3 
5r-90 2.7505E+OO 271.251 542.502 O.ooE+OO 7.46E+02 1.49E+03 
Tc-99 4.2239E-Q4 271.251 542.502 O.OOE+OO 1.15E-Ql 2.29E-Ol 
Th-229 1.8646E-12 271.251 542.502 O.ooE+OO 5.11E-l0 1.02E-Q9 
Th-230 1.7042E-Q8 271.251 542.502 O.OOE+OO 4.62E-06 9.25E-Q6 
Th-232 7.8132E-15 271.251 542.502 O.ooE+OO 2.12E-12 4.24E-12 
T1-208 4.4063E-Q8 271251 542.502 O.OOE+OO 1.20E-Q6 2.39E-Q6 
U-232 1.3151E-Q7 271.251 542.502 O.ooE+OO 3.57E-Q6 7.13E-Q6 Thermal Power 
-U-233 1.9564E-Q9 271.251 542.502 O.ooE-+OO 5.31E-Q7 1.06E-Q6 Nominal Heat Bounding 
U-234 1.8371E-Q4 271251 542.502 O.ooE+OO 4.98E-Q2 9.97E-Q2 Output Heat Output 
U-235 -2.7235E-Q6 271.251 0.000 6-:10E-03 5.36E-03 6.10E-Q3 (Wattsl /Watts) 
U-236 1.5493E-Q5 271.251 542.502 O.ooE+OO 4.20E-03 8.40E-Q3 1.38E+Ol 2.75E+01 
U-238 -4.2851E-Q9 271.251 0.000 3.86E-03 3.86E-Q3 3.86E-Q3 Total Total 
Y-90 2.7505E+OO 271.251 542.502 O.ooE+OO 7.46E+02 1.49E+03 
Other Radionuclides 1.40E+03 2.79E+03 
m.T_teSeJectioo~rv.~ ..~."",C'" 
Template selection Summarv 

FromSFD ~ Basis for Parameter Differences:
 
UGHTWATER UGHTWATER This Templale was used for the following reasons:
 -- ALUM (1100) Fuel Cladding: ALUM This fuel matches ATA Temp!ate on aD but one parameter (enrichment) making ATR a reasonable 

BOl HM Constituents: U3S12 U mal"'. 
BOl Enrtchment %: 19.71401492 60 to 100 

Bumup Summary (MWd) Basis for bumup used in estimate:
 
FromSFD Estimated
 

Nominal:1 I 271.251
 Nominal bumup assumed to be 2% of BOl heavy metal mass. 
Bounding: 40'.054 542.502 Bounding bumup assumed to be twicG nominal bumup. 

Checks 

EstImated Bumupl 
BumUD MulUDlier Given BumUD Estilll3te<!J EOl HMlGlven EOl HM 

Nominal: 0.06 I 0.981 
Bounding: 0.12 1.35,

Reactor shutdown, core removal, storage, shIpping or other date confmnsng that Irradiation ceased for fuel. 

2Total bumup for all fuel associated with this 'NOfksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdIMT). 
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I Fuel Radionuclide Inventory Worksheet 

I.Fud • .,d TemplllteWOI'lWItio., Estimated 
Fuol Name: UNIV OF MASS-LOWELL 'Fuel decay start date: 2035 Canister usage: 

SNFID#: 274 Estimates as of: 2010 18"xl0' 
Fual Units & Oeser: 34 - 18 FLAT PLATES Template: ATR (Ught Water, Alum., 60 to 10M.., U) 0.94 
_vy Metal Mass: BOL=4.78k9 : EOl=4.50k9 'Template Bumup(MWd): 367.2 
ROD Stor_ Site: SRS Template BOl _vy Metal Ma•• (MT): 0.00116689 

Template Decay Time' 5 years 

D.Estimates m x" x. b y" V. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 1.4545E-l0 270.469 540.937 O.OOE+OO 3.93E-08 7.87E-08 Avg. MeV 
Am-241 1.1190E-03 270.469 540.937 O.OOE+OO 3.03E-Ol 6.05E-Ol 0.0150 1.044E+14 
Am-242m 4.5425E-D7 270.469 540.937 O.OOE+OO 123E-D4 2.46E-04 0.0250 2.248E+13 
Am-243 1.4921E-OO 270.469 540.937 O.OOE+OO 4.04E-04 8.07E-04 0.0375 2.075E+13 
C-14 5.7244E-09 270.469 540.937 O.OOE+OO 1.55E-OO 3.10E-OO 0.0575 2.040E+13 
CI-36 1.3124E-32 270.469 540.937 O.OOE+OO 3.55E-30 7.10E-30 0.0850 1.301E+13 
Cm-243 2.3676E-D7 270.469 540.937 O.OOE+OO 6.40E-D5 1.28E-04 0.1250 1.126E+13 
Cm-244 5.2042E-05 270.469 540.937 O.OOE+OO 1.41E-02 2.82E-02 0.2250 1.102E+13 
Co-60 3.8208E-05 270.469 540.937 O.OOE+OO 1.03E-02 2.07E-02 0.3750 5.336E+12 
Cs-l34 4.8693E-Ol 270.469 540.937 O.OOE+OO 1.32E+02 2.63E+02 0.5750 7.329E+13 
Cs-135 3.4477E-D6 270.469 540.937 O.OOE+OO 9.32E-D4 1.86E-03 0.8500 1.026E+13 
Cs-137 2.8731E+OO 270.469 540.937 O.OOE+OO 7.77E+02 1.55E+03 1.2500 1.910E+12 
Eu-154 8.2053E-02 270.469 540.937 O.OOE+OO 2.22E+Ol 4.44E+Ol 1.7500 8.008E+10 
Eu-155 3.9134E-02 270.469 540.937 O.OOE+OO I.OOE+Ol 2.12E+Ol 2.2500 1.680E+11 
Fe-55 6.7429E-D3 270.469 540.937 O.OOE+OO 1.82E+OO 3.65E+OO 2.7500 9.663E+08 
H-3 1.0599E-02 270.469 540.937 O.OOE+OO 2.87E+OO 5.73E+OO 3.5000 1.0nE+08 
1-129 7.5300E-07 270.469 540.937 O.OOE+OO 2.04E-04 4.07E-D4 5.ססOO 3.207E+02 
Kr-85 2.8595E-Ol 270.469 540.937 O.OOE+OO 7.73E+Ol 1.55E+02 7.ססOO 3.576E+Ol 
Np-237 9.5479E-D6 270.469 540.937 O.OOE+OO 2.58E-03 5.16E-03 11.ססoo 4.030E+00 
Pa-231 8.9297E-l0 270.469 540.937 O.OOE+OO 2.42E-07 4.63E-07 
Pb-21 0 3.7609E-12 270.469 540.937 O.OOE+OO 1.02E-09 2.03E-D9 
Pm-147 2.5452E+OO 270.469 540.937 O.OOE+OO 6.86E+02 1.38E+03 
Pu-238 2.OS50E-02 270.469 540.937 O.OOE+OO 5.56E+OO 1.11E+Ol 
Pu-239 4.2838E-04 270.469 540.937 O.OOE+OO 1.16E-Ol 2.32E-Ol 
Pu-24O 2.4401E-04 270.469 540.937 O.OOE+OO 6.60E-02 1.32E-Dl 
Pu-241 6.8764E-D2 270.469 540.937 O.OOE+OO 1.86E+Ol 3.72E+Ol 
Pu-242 3.6329E-07 270.469 540.937 O.OOE+OO 9.83E-OS 1.97E-04 
Ra-226 3.8045E-ll 270.469 540.937 O.OOE+OO 1.03E-08 2.OOE-08 
Ra-228 2.9902E-15 270.469 540.937 O.OOE+OO 8.09E-13 1.62E-12 
Ru-lOO 1.9055E-Dl 270.469 540.937 O.OOE+OO 5.15E+Ol 1.03E+02 
Se-79 1.2938E-05 270.469 540.937 O.OOE+OO 3.50E-03 7.00E-03 
Sn-I26 1.1574E-OS 270.469 540.937 O.OOE+OO 3.13E-03 6.26E-D3 
Sr-90 2.7505E+OO 270.469 540.937 O.OOE+OO 7.44E+02 1.49E+03 
Tc-99 4.2239E-D4 270.469 540.937 O.OOE+OO 1.14E-Dl 2.28E-Dl 
Th-229 1.8648E-12 270.469 540.937 O.OOE+OO 5.10E-l0 1.02E-09 
Th-230 1.7042E-D6 270.469 540.937 O.OOE+OO 4.61E-D6 9.22E-06 
Th-232 7.8132E-15 270.469 540.937 O.OOE+OO 2.11E-12 4.23E-12 
TI-208 4.4063E-08 270.469 540.937 O.OOE+OO 1.19E-OS 2.38E-05 
U-232 1.3151E-07 270.469 540.937 O.OOE+OO 3.56E-OS 7.11E-DS Thermal Power 
U-233 1.9564E-D9 270.469 540.937 O.OOE+OO 5.29E-07 I.OOE-D6 Nominal Heat Bounding 
U-234 1.8371E-D4 270.469 540.937 O.OOE+OO 4.97E-D2 9.94E-D2 Output Heat Output 
U-235 -2.7235E-D6 270.469 0.000 9.63E-D3 8.89E-03 9.63E-03 /Watts\ /Watts\ 
U-236 1.5493E-DS 270.469 540.937 O.OOE+OO 4.19E-D3 8.38E-D3 1.37E+Ol 2.74E+Ol 
U-238 -4.2851 E-D9 270.469 0.000 1.10E-D4 1.09E-D4 1.10E-D4 Total Total 
Y-90 2.75OSE+OO 270.469 540.937 O.OOE+OO 7.44E+02 1.49E+03 
Olher RadiOnuclides 1.39E+03 2.78E+03 

lD. Template 5ekcti!>ll$wl"''O',B ,and~ 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: UGHTWATER LIGHT WATER 

Fuel Cladding: ALUM (1100) ALUM 
BOl HM Constituents: U-ALX U 

BOl Enrichment %: 93.16325044 60 to 100 

Bumup Summary (MWd)< Basis for bumup used in estimate: 
FromSFD Estimated 

Nominal:1 I 270.469 Nominal bumup calaJlaled from the heavy metal mass destroyed. 
Boundlng:1 I 540.937 Bounding-bumup assumed to be twice nominal bumup. 

Checks 

estimated Bumupi 
Bumup Multiplier Given Bumup Estimated EOl HMlGiven EOl HM 

Nominal: 0.18 I 1.001 
Bounding:1 0.36 

1Reactor shutdown, core removal. storage, shipping or other date conflnnlng that Irradiation ceased for fuel. 

2Total bumup for aU fuel associated Vv'ilh this worksheet must be divided by BOl heavy metal mass 10 get specific bumup values (MWd/MT). 
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Fuel Radionuclide Inventory Worksheet 

I. Fuel and Tem;plate fnf.,_tion Estimated 
Fuel Na""': UNIV OF MICHIGAN , Fuel decay start date: 2003 Canister usage: 

SNFID#: 277 Estimates as of: 2010 18"x10' 
Fuel Units & Oeser: 225 - 18 CURVED PLATES Template: ATR (Ught Water, Alum.• 60 to 100%, U) 9.38 
Heavy Metal Maso: BO~190.26k9 : EO~174.08k9 'Template Bumup(MWd): 367.2 
ROD Slonge Si"': SRS Template BOL Heavy Metal Mass (MT): 0.00116689 

Template Decay Time' 5 years 
U. Estimates m x. x, b y. y, Gamma Sources

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuelide Template Fuel Bumup (MWd)' Bumup(MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 104545E-10 15,320.406 30,640.813 O.OOE-tOO 2.23E-06 4.46E-06 Avg.MeV 
Am-241 1.1190E-03 15,3200406 30,640.813 O.OOE-tOO 1.71E+01 3.43E+01 0.0150 5.912E+15 
Am-242m 4.5425E-07 15,320.406 3O,640.813-----------o.ooE+oo 6.96E-Q3 1.39E-Q2 0.0250 1.274E+15 
Am-243 1.4921E-06 15,320.406 30,640.813 O.OOE+OO 2.29E-Q2 4.57E-Q2 0.0375 1.175E+15 
C-14 5.7244E-09 15,320.406 30,640.813 O.OOE+OO 8.77E-OS 1.75E-Q4 0.0575 1.156E+15 
CI-36 1.3124E-32 15,320.406 30,640.813 O.OOE+OO 2.01E-28 4.02E-28 0.0850 7.367E+14 
Cm-243 2.3676E-07 15,320.406 30,640.813 O.OO-E+OO 3.63E-Q3 7.25E-03 0.1250 6.380E+14 
Cm-244 5.2042E-OS 15,320.406 30,640.813 O.OOE+OO 7.97E-Ol 1.59E+OO 0.2250 6.244E+14 
Co-6O 3.8208E-05 15,320.406 30,640.813 O.OOE+OO 5.85E-Ol 1.17E+OO 0.3750 3.022E+14 
Cs-l34 4.8693E-Ql 15,320.406 30,640.813 O.OOE+OO 7.46E+03 1.49E+04 0.5750 4.151E+15 
Cs-135 3.4477E-06 15,320.406 30,640.813 O.OOE+OO 5.28E-Q2 1.06E-Ql 0.8500 5.813E+14 
Cs-137 2.8731E+OO 15,320.406 30,640.813 O.OOE+OO 4.4OE+04 8.80E+04 1.2500 1.082E+14 
Eu-l54 8.2OS3E-Q2 15,320.406 30,640.813 O.OOE+OO 1.26E+03 2.51E+03 1.7500 4.536E+12 
Eu-155 3.9134E-Q2 15,320.406 30,640.813 O.OOE+OO 6.00E+02 1.20E+03 2.2500 9.515E+12 
Fe-55 6.7429E-03 15,320.406 30,640.813 O.OOE+OO 1.03E+02 2.07E+02 2.7500 5.473E+10 
H-3 l.OS99E-02 15,320.406 30,640.813 O.OOE+OO 1.62E+02 3.25E+02 3.5000 6.072E+09 
~129 7.5300E-Q7 15,320.406 30,640.813 O.OOE+OO 1.15E-02 2.31E-Q2 5.ססOO 1.826E+04 
Kr-85 2.8595E-Ol 15,320.406 30,640.813 O.OOE+OO 4.38E+03 8.76E+03 7.ססOO 2.037E+03 
Np-237 9.5479E-06 15,320.406 30,640.813 O.OOE+OO 1.46E-Ql 2.93E-Ql 11.ססOO 2.296E+02 
Pa-231 8.9297E-l0 15,320.406 30,640.813 O.OOE+OO 1.37E-Q5 2.74E-Q5 
Pl>-21 0 3.7609E-12 15,320.406 30,640.813 O.OOE+OO 5.76E-Q8 1.15E-Q7 
Pm-147 2.5452E+OO 15,320.406 30,640.813 O.OOE+OO 3.90E+04 7.80E+04 
Pu-238 2.OS50E-Q2 15,320.406 30,640.813 O.OOE+OO 3.15E+02 6.3OE+02 
Pu-239 4.2838E-Q4 15,320.406 30,640.813 O.OOE+OO 6.56E+OO 1.31E+Ol 
Pu-24O 2.4401E-Q4 15,320.406 30,640.813 O.OOE+OO 3.74E+OO 7.48E+OO 
Pu-241 6.8764E-02 15,320.406 30,640.813 O.OOE+OO 1.OSE+03 2.11E+03 
Pu-242 3.6329E-07 15,320.406 30,640.813 O.OOE+OO 5.57E-Q3 l.l1E-Q2 
Ra-226 3.8045E-ll 15,320.406 30,640.813 O.OOE+OO 5.83E-Q7 1.17E-06 
Ra-228 2.9902E-15 15,320.406 30,640.813 O.OOE+OO 4.58E-ll 9.16E-l1 
Ru-l06 1.9055E-Ql 15,320.406 30,640.813 O.OOE+OO 2.92E+03 5.84E+03 
8&-79 1.2936E-Q5 15,320.406 30,640.813 O.OOE+OO 1.98E-Ol 3.96E-Ol 
80-126 1.1574E-Q5 15,320.406 30,640,813 O,OOE+oo l,77E-Ol 3.55E-Ql 
8r-90 2.7505E+OO 15,320.406 30,640.813 O.OOE+OO 4.21E+04 8.43E+04 
Te-99 4.2239E-Q4 15,320.406 30,640.813 O.OOE+OO 6.47E+OO 1.29E+Ol 
Th-229 1.8848E-12 15,320.406 30,640.813 O.OOE+OO 2.89E-oB 5.78E-oB 
Th-23O 1.7042E-oB 15,320.406 30,640.813 O.OOE+OO 2.61E-Q4 5.22E-Q4 
Th-232 7.8132E-15 15,320.406 30,640.813 O.OOE+OO 1.20E-l0 2.39E-l0 
TI-208 4.4063E-oB 15,320.406 30,640.813 O.OOE+OO 6.75E-Q4 1.35E-Q3 
U-232 1.3151E-Q7 15,320.406 30,640.813 O.OOE+OO 2.01E-Q3 4.03E-Q3 Thermal Power
U-233 1.9584E-Q9 15,320.406 30,640.813 O.OOE+OO 3.00E-Q5 5.99E-Q5 Nominal Heat Bounding
U-234 1.8371E-Q4 15,320.406 30,640.813 O.OOE+OO 2.81E+OO 5.63E+OO Oulput HealOulput 
U-235 -2.7235E-Q6 15,320.406 0.000 8.12E-Q2 3.95E-02 8.12E-Q2 /Walls} /Wattsi 
U-236 1.5493E-Q5 15,320.406 30,640.813 O.OOE+OO 2.37E-Ql 4.75E-Ql 7.77E+02 1.55E+03 
U-238 -4.2851 E-Q9 15,320.406 0.000 5.13E-Q2 5.13E-02 5.13E-Q2 Total Total 
Y-90 2.75OSE+OO 15,320.406 30,640.813 O.OOE+OO 4.21E+04 8.43E+04 
Other Radionuelides 7.88E+04 1.58E+05 

m.1'emobteSeIectioro Sumlwln.. Bunwn$ummllrY,llud ~ 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderater: UGHTWATER UGHTWATER This Template was used for the foUowing reasons:
 

Fuel Cladding: ALUM (6061) ALUM This fuel matches ATR Temp!ate on all but one parameter (enridlment) making AlR a reasonable
 

BOL HM Cons1ltuents: U-ALX U maim.
 
BOL Enrichment '%: 19.74999113 6010100 

Bumup Summary (MWd)' Basis for bumup used in estimate: 
FromSFD I Estimated 

NominCll:1 I 15,320.406 Nominal bIlmup calculated from the heavy metal mass destroyed. 
Bounding:1 30,640.813 Bounding bumup assulll9d to be twice IlOnlinai bumup. 

Checks 

Estimated Bumupl 
BumuD MulIIDIler Given BumUD Estimatad EOL HMiGiven EOL HM 

Nominal: 0.26 1 1.011 
Bounding: 0.51 

1Reactor shutdown. core removal, storage, shipping or other date conflnnlng that Irradiation ceased for fuel. 

2TotaI bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd'MT). 
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I Fuel Radionuclide Inventory Worksheet 

1. Fuel and T~teW"~a Estimated 
Fuel Name: UNIV OF MICHIGAN 1Fuel decay start date: 1992 Canister usage: 

SNFID#: 276 Estimates as of: 2010 18"xl0' 
Fuel Units & Ilesc:r: 130 - 18 CURVEO PLATES Template: ATR (Ught Water. Alum., 60 to 100%. U) 5.42 
Heavy Metal Mass: BOl=loo.85k9 ; EOl=89.88kg 'Template Bumup(MWd): 367.2 
ROD Storage Site: SRS Template BOL Heavy Metal Mass (MT): 0.00116689 

Template Decay Time' 15 years 
'D. Estimates m xn x. b Yn Y. Gamma Sources 

Photon TOlal 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Inventories(CI) Inventories(Ci) Group (bounding) 
Ac-227 4.5861E-l0 10,390.697 20,781.394 O.OOE+OO 4.77E-OB 9.53E-{)6 Avg. MeV 
Am-241 1.7832E-03 10,390.697 20,781.394 O.OOE+OO 1.85E+Ol 3.71E+Ol 0.0150 2.479E+15 
Am-242m 4.3410E-07 10,390.697 20,781.394 O.OOE+OO 4.51E-03 9.02E-03 0.0250 5.170E+14 
Am-243 1.4907E-OB 10,390.697 20,781.394 O.OOE+OO 1.55E-02 3.10E-Q2 0.0375 4.515E+14 
C-14 5.7162E-Q9 10,390.697 20,781.394 O.OOE+OO 5.94E-05 1.19E-04 0.0575 4.814E+14 
CI-36 1.3124E-32 10,390.697 20,781.394 O.OOE+OO 1.36E-28 2.73E-28 0.0850 2.916E+14 
Cm-243 1.8568E-07 10,390.697 20,781.394 O.OOE+OO 1.93E-03 3.B6E-03 0.1250 1.999E+14 
Cm-244 3.5512E-05 10,390.697 20,781.394 O.OOE+OO 3.69E-Ol 7.36E-Ol 0.2250 2.512E+14 
Co-GO 1.0261E-05 10,390.697 20,781.394 O.OOE+OO 1.07E-Ol 2.13E-Ol 0.3750 1.1ooE+14 
Cs-l34 1.6931E-02 10,390.697 20,781.394 O.OOE+OO 1.76E+02 3.52E+02 0.5750 1.786E+15 
Cs-135 3.4477E-{)6 10,390.697 20,781.394 O.OOE+OO 3.58E-02 7.16E-02 0.8500 4.243E+13 
Cs-137 2.2800E+OO 10,390.697 20,781.394 O.OOE+OO 2.37E+04 4.74E+04 1.2500 2.143E+13 
Eu-154 3.6656E-02 10,390.697 20,781.394 O.OOE+OO 3.81E+02 7.62E+02 1.7500 8.982E+11 
EU-155 9.6841E-03 10,390.697 20,781.394 O.OOE+OO 1.01E+02 2.01E+02 2.2500 1.124E+09 
Fe-55 4.6977E-Q4 10,390.697 20,781.394 O.OOE+OO 4.88E+OO 9.76E+OO 2.7500 6.752E+07 
H-3 6.0485E-Q3 10,390.697 20,781.394 O.OOE+OO 6.28E+Ol 1.26E+02 3.5000 4.293E+06 
1-129 7.5300E-Q7 10,390.697 20,781.394 O.OOE+OO 7.82E-03 1.56E-02 5.0000 9.986E+03 
Kr-85 1.4989E-Ol 10,390.697 20,781.394 O.OOE+OO 1.56E+03 3.11E+03 7.0000 1.106E+03 
Np-237 9.5534E-OB 10,390.697 20,781.394 O.OOE+OO 9.93E-02 1.99E-Ql 11.0000 1.242E+02 
Pa-231 1.6550E-09 10,390.697 20,781.394 O.OOE+OO 1.72E-Q5 3.44E-Q5 
Pb-210 2.6831E-ll 10,390.697 20,781.394 O.OOE+OO 2.77E-07 5.53E-07 
Pm-147 1.8156E-Ql 10,390.697 20,781.394 O.OOE+OO 1.89E+03 3.77E+03 
Pu-238 1.8990E-02 10,390.697 20,781.394 O.OOE+OO 1.97E+02 3.95E+02 
PU-239 4.2838E-Q4 10,390.697 20,781.394 O.OOE+OO 4.45E+OO 8.90E+OO 
Pu-240 2.4379E-04 10,390.697 20,781.394 O.OOE+OO 2.53E+OO 5.07E+OO 
Pu-241 4.2511E-Q2 10,390.697 20,781.394 O.OOE+OO 4.42E+02 8.83E+02 
Pu-242 3.6329E-07 10,390.697 20,781.394 O.OOE+OO 3.77E-Q3 7.55E-Q3 
Ra-226 1.4725E-l0 10,390.697 20,781.394 O.OOE+OO 1.53E-OB 3.OBE-{)6 
Ra-228 8.9760E-15 10,390.697 20,781.394 O.OOE+OO 9.33E-ll 1.87E-l0 
Ru-1OB 1.9752E-04 10,390.697 20,781.394 O.OOE+OO 2.05E+OO 4.10E+OO 
Se-79 1.2933E-05 10,390.697 20,781.394 O.OOE+OO 1.34E-Ol 2.69E-Ol 
Sn-126 1.1574E-Q5 10,390,697 20,781.394 O.OOE+OO 1.20E·01 2.41E-Ol 
Sr-90 2.1680E+OO 10,390.697 20,781.394 O.OOE+OO 225E+04 4.51E+04 
Tc-99 4.2239E-04 10,390.697 20,781.394 O.OOE+OO 4.39E+OO 8.78E+OO 
Th-229 3.9270E-12 10,390.697 20,781.394 O.OOE+OO 4.08E-08 8.16E-08 
Th-230 3.3578E-08 10,390.697 20,781.394 O.OOE+OO 3.49E-04 6.98E-04 
Th-232 1.5452E-14 10,390.697 20,781.394 O.OOE+OO 1.61E-l0 3.21E-l0 
TI-208 4.6705E-08 10,390.697 20,781.394 O.OOE+OO 4.85E-Q4 9.71E-Q4 
U-232 1.3045E-Q7 10,390.697 20,781.394 O.OOE+OO 1.36E-03 2.71E-03 Thenmal Power 
U-233 2.3739E-Q9 10,390.697 20,781.394 O.OOE+OO 2.47E-Q5 4.93E·05 Nominal Heat Bounding 
U-234 1.8423E-Q4 10,390.697 20,781.394 O.OOE+OO 1.91E+OO 3.83E+OO Output Heat Output 
U-235 -2.7235E-{)6 10,390.697 0.000 4.31E-02 I.48E-02 4.31E-02 /WallS) /WallSi 
U-236 1.5493E-05 10,390.697 20,781.394 O.OOE+OO 1.61E-Ql 3.22E-Ql 2.81E+02 5.62E+02 
U-238 -4.2851 E-09 10,390.697 0.000 2.72E-Q2 2.71E-Q2 2.72E-Q2 Total Total 
V-90 2.1686E+OO 10,390.697 20,781.394 O.OOE+OO 2.25E+04 4.51E+04 
Other Radionuclldes 2.26E+04 4.52E+04 
m. TemPIa~~ Su_ri\BlJI1lIIP~.and C... 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences:
 
Reactor Modenllor: UGHTWATER UGHTWATER This Template was used for the following reasons:
 

Fuel Qadding: ALUM (6061) ALUM Th~ fuel matches ATR re""late OIl all but one parameter (enrichment) makin9 ATR a.._
 

BOL HM Constituents: U-ALX U match.
 
BOL Enrichment %: 19.7909823 60 to tOO 

Burnup Summary (MWd) Basis for bumup used in estimate: 
From SFD Estimated 

Nominal: 10,390.697 Nominal bumup calculated Imm the heavy melal mass destroyed.
Bounding:1 I 20,781.394 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumup Multiplier Given Bumup Estimated EOL HMtGlven EOL HM 

Nominal: 0.33 I 1.011 
Bounding:1 0.65 ,

Reactor shutdown. core removal. storage, shipping or other date confunllng that IlTacfiatlon ceased for fuel.
 

~otal bumup for all fuel associated IfJith this worksheet must be divkled by BOL heavy metal mass to get specific bumup values (MWdIMT).
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Fuel Radionuclide Inventory Worksheet 
1. Fuel and Template information Estimated 

Fuel Na""" UNIV OF MICHIGAN (CONTROL) 1Fuel decay start date: 2003 Canister usage: 
SNF 10 #: 1005 Eotimates as of: 2010 18"xl0' 

Fuel Units & Oeser: 82 - 9 CURVED PLATES Template: ATR (Light Water. Alum.• 60 to lOO'l•• U) 3.42 
Heavy Metal Ma••: BOL=34.67k9 : EOl=32.87k9 'Templa.. Bumup(MWd): 367.2
 
ROD Storage Site: SRS Templa" BOl Heavy Metal Ma•• (MT): 0.00116689
 

Template Decay Time· 5 years 
n. Estimalefi m b Yb Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) lnventories(Ci) Inventories(Ci) Group (bounding)
Ac-227 1.4545E-l0 1,708.423 3.416.846 0.00E=-=tOO-==-__~2,,:.48E-07 4.97E-Q7 Avg.:.~ __~_ 

0.0150 6.592E+14
':"::~'-;:;"':;;:;~=m---~-----;:c-;:~c-:;:-o:;~~~~~~;:;-----;~",:~;;;~~8::.;:2~2;;:;---~;'-;::~~~,,·:= ~:~~:: ~..;~~;O~.~---':';''o:.~~~~ 0.0250 1.42OE+14 

Am~2o::4"'3 .___,1"'.4:;;9"'2~lE;=_-_;;06;;;__---""'1C',7:;;06;;;_';.4"'2;;_3---_;3:-c,4""1",6",,.B46 0.00EtOO 2.55E-03 5.10E-Q3 0.0375 1.311E+14
C-14 5.7244E-09 1,706.423 3,416.846 O.OOEtOO 9.78E-OB 1.96E-05 0.0575 1.289E+14
CI-36 1.3124E-32 1,708.423 3,416.846 O.OOE+OO 2.24E-29 4.48E-29 0.0850 8.215E+13 
Cm-243 2.3676E-Q7 1,708.423 3,416.848 O.OOEtOO 4.04E-Q4 8.09E-04 0.1250 7.114E+13
Cm-244 5.2042E-Q5 1,708.423 3,416.848 O.OOEtOO 8.89E-02 1.78E-Ql 0.2250 6.963E+13
Co-60 3.8208E-Q5 1,708.423 3,416.848 O.OOEtOO 6.53E-02 1.31E-Ol 0.3750 3.370E+13 
Cs-l34 4.8693E-Ql 1,708.423 3,416.848 O.OOEtOO 8.32E+02 1.86E+03 0.5750 4.629E+14
Cs-l35 3.4477E-06 1,708.423 3,416.848 O.OOEtOO 5.89E-03 1.18E-Q2 0.8500 6.482E+13
C.-137 2.8731EtOO 1,708.423 3,416.848 O.OOE+OO 4.91E+03 9.82E+03 1.2500 1.206E+13 
Eu-l54 8.2053E-02 1,708.423 3,416.848 O.OOEtOO 1.40E+02 2.80E+02 1.7500 5.058E+ll
Eu-155 3.9134E.02 1,708.423 3,416.848 O.OOE+OO 6.69E+Ol 1.34E+02 2.2500 1.061E+12
Fe-55 6.7429E-Q3 1,708.423 3,416.848 O.OOEtOO 1.15E+Ol 2.30E+Ol 2. 7500 6.104E+09
H-3 1.0599E-Q2 1,708.423 3,416.848 O.OOEtOO 1.81E+Ol 3.62E+Ol 3.5000 6.771 E+08
1-129 7.5300E-07 1,708.423 3,416.848 O.OOEtOO 1.29E-03 2.57E-Q3 5.0000 2.045E+03
Kr-85 2.8595E-Ql 1,708.423 3,416.848 O.OOE+OO 4.89E+02 9.77E+02 7.0000 2.281E+02
-Np-237 9.5479E-Q6 1,708.423 3,416.848 O.OOE+OO 1.63E-Q2 3.26E-02 11.0000 2.571 E+Ol 
Pa-231 8.9297E-l0 1,708.423 3,416.848 O.OOE+OO 1.53E-OB 3.05E-Q6 
Pb-21 0 3.7809E-12 1,708.423 3,416.848 O.OOEtOO 6.43E-Q9 1.29E-Q8 
Pm-147 2.5452E+OO 1,708.423 3,416.848 O.OOE+OO 4.35E+03 8.70E+03 
Pu-238 2.0550E-Q2 1,708.423 3,416.848 O.ooE+OO 3.51E+Ol 7.02E+Ol 
Pu-239 4.2838E-Q4 1,708.423 3,416.848 O.ooE+OO 7.32E-Ol l.48E+OO
 
Pu-240 2.4401E-04 1,708.423 3,416.848 O.ooE+OO 4.17E-Ol 8.34E-Ql
 
Pu-241 6.8764E-02 1,708.423 3,416.848 O.ooE+OO 1.17E+02 2.35E+02
 
Pu-242 3.6329E-Q7 1,708.423 3,416.848 O.OOE+OO 6_21E-Q4 1.24E-Q3
 
Ra-226 3.8045E-ll 1,708.423 3,416.848 O.ooE+OO 6.50E-08 1.30E-Q7
 
Ra-228 2.9902E-15 1,708.423 3,416.848 O.OOE+OO 5.11E-12 1.02E-ll
 
Ru-1OB 1.9055E-Ol 1,708.423 3,416.848 O.OOE+OO 3.26E+02 6.51E+02
 
Se-79 1.2936E-05 1,708.423 3,416.848 O.OOE+OO 2.21E-Q2 4.42E-02
 
Sn-126 1.1574E-05 1,708.423 3,416.848 O.ooE+OO 1.98E-02 3.95E-02
 
Sr-SO 2.7505E+OO 1,708.423 3,416.848 O.OOE+OO 4.70E+03 9.40E+03
 
Te-99 4.2239E-Q4 1,708.423 3,416.848 O.ooE+OO 7.22E-ol 1.44E+OO
 
Th-229 1.8B49E-12 1,708.423 3,416.848 O.OOE+OO 3.22E-09 6.44E-09
 
Th-230 1.7042E-oB 1,708.423 3,416.848 O.OOEtOO 2.91E-05 5.82E-Q5
 
Th-232 7.8132E-15 1,708.423 3,416.848 O.ooE+OO 1.33E-l1 2.67E-l1
 
TI-208 4.4063E-oB 1,708.423 3,416.848 O.ooE+OO 7.53E-Q5 1.51E-Q4
 
U-232 1.3151E-07 1,708.423 3,416.848 O.OOE+OO 2_25E-Q4 4.49E-04 Thermal Power 
U-233 1.9564E-Q9 1,708.423 3,416.848 O.ooE+OO 3.34E-Q6 6.68E-Q6 Nominal Heat Bounding
U-234 1.8371E-Q4 1,708.423 3,416.848 O.OOE+OO 3.14E-Ol 6.28E-Ol Output Heat Output 
U-235 -2.7235E-Q6 1,708.423 0.000 1.48E-02 1.01E-02 1.48E-02 /Watts\ /Watts\ 
U-236 1.5493E-05 1,708.423 3,416.848 O.OOE+OO 2.65E-Q2 5.29E-02 8.66E+Ol 1.73E+02 
U-238 -4.2851E-09 1,708.423 0.000 9.35E-03 9.34E-03 9.35E-Q3 Total Total 
V-SO 2.7505E+OO 1,708.423 3,416.846 O.ooE+OO 4.70E+03 9.40E+03 
Other Radionuelides 8.79E+03 1.76E+04 
m. Tomoiale Selection Sunlmary, ll~ , and Ched<s 
Template Selection Summary 

From SFO Used Basis for Parameter Differences: 
Reactor Moderator:I-__=L1G=HT~W:.::A:.::Tc::E-::R_-+_...:cLIG=HT.:..o:WccATccE:'.R'---1.ThisTemplate was used tortne following reasons: 

Fuel Cladding: ALUM (6061) ALUM This!uel match.sA1R Templal. 011 all but an. parameter (.nrichmen!) making A1R a .....nabIe 
BOL HM Constituents: U-ALX U match. 

SOL Enrichment 0/..: 19.74999113 60 to 100 

Bumup Summary (MWd)' Basis for bumup used in estimate: 
From SFO Estimated 

Nomin.I:1 I 1.708.423 Nominal bumup calculated from the heavy metal mass destroyed. 
Bounding:1 I 3,416.846 Bounding bumup assurngd to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumup Multiplier Given Bumup Estimated EOL HMiGiven EOL HM
 

NomIn31: 0.16
 I 1.001
 
Bounding:1 0.31
 ,

Reactor shutdown, core removal, storage, shippIng or other date confirming that Irradiation ceased for fuel. 

2Tolal bumup for all fuel associated with this worKsheet must be divided by BOL heavy metal mass to get specific bumup values (MWd'MT). 
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Fuel Radionuclide Inventory Worksheet 
I. F""'and Template 1nf0ft!lldi00 Estimated 

Fuel Name: UNIV OF VIRGINIA 'Fuel decay start date: 1966 Canister usage: 
SNFID#: 279 Estimates as of: 2010 18"xl0' 

Fuel Units & Oeser: 44 - 22 FLAT PLATES Template: ATR (Ught Water. Alum., 60 to 100%, U) 1.83 
Heavy Melal Mass: BOl=7.92kg ; EOl=6.86kg 'Templata Bumup(MWd): 367.2 
ROD Storage SIte: SRS Templata BOL Heavy Melal Mass (MT): 0.00116699 

Template Decay Time' 35 years 
n. F.stiDlaw.. m x" Xb b Y" Yb Gamma Sources 

Photon Total 
Cl/MWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (boUnding) 
Ac-227 2.0068E-09 1,012.553 2,025.106 O.ODE+OO 2.03E-06 4.06E-06 Avg. MeV 
Am-241 2.5251E-Q3 1,012.553 2,025.106 O.ODE+OO 2.56E+OO 5.11E+OO 0.0150 1.492E+14 
Am-242m 3.9624E-07 1,012.553 2,025.106 O.ODE+OO 4.01E-04 8.02E-Q4 0.0250 3.097E+13 
Am-243 1.4880E-06 1,012.553 2,025.106 O.ODE+OO 1.51E-03 3.01E-Q3 0.0375 2.692E+13 
C-14 5.7OS3E-09 1,012.553 2,025.106 O.ODE+OO 5.78E-Q6 1.16E-05 0.0575 2.898E+13 
CI-36 1.3124E-32 1,012.553 2,025.106 O.ODE+OO 1.33E-29 2.66E-29 0.0850 1.746E+13 
Cm-243 1.1419E-Q7 1,012.553 2,025.106 O.ODE+OO 1.16E-04 2.31E-Q4 0.1250 1.153E+13 
Cm-244 1.6522E-05 1,012.553 2,025.106 O.ODE+OO 1.67E-Q2 3.35E-02 0.2250 1.507E+13 
Co-50 7.4047E-Q7 1,012.553 2,025.106 O.ODE+OO 7.50E-04 1.50E-03 0.3750 6.557E+12 
Cs-l34 2.0455E-05 1,012.553 2,025.106 O.ODE+OO 2.07E-02 4.14E-02 0.5750 1.084E+14 
Cs-135 3.4477E-06 1,012.553 2,025.106 O.ODE+OO 3.49E-Q3 6.98E-03 0.8500 1.324E+12 
Cs-137 1.4365E+OO 1,012.553 2,025.106 O.ODE+OO 1.45E+03 2.91E+03 1.2500 6.403E+l1 
EU-l54 7.3230E-Q3 1,012.553 2,025.106 O.ODE+OO 7.41E+OO l.48E+Ol 1.7500 3.604E+l0 
EU-155 5.9259E-04 1,012.553 2,025.106 O.ODE+OO 6.ODE-Ol 1.20E+OO 2.2500 3.014E+06 
Fe-55 2.2791E-Q6 1,012.553 2,025.106 O.ODE+OO 2.31E-03 4.62E-Q3 2.7500 2.875E+06 
H-3 l.9698E-03 1,012.553 2,025.106 O.ODE+OO 1.99E+OO 3.99E+OO 3.5000 1.667E+03 
'-129 7.5300E-07 1,012.553 2,025.106 O.ODE+OO 7.62E-04 1.52E-Q3 5.0000 6.811E+02 
Kr-85 4.1176E-02 1,012.553 2,025.106 O.ODE+OO 4.17E+Ol 8.34E+Ol 7.0000 7.455E+Ol 
Np-237 9.5752E-Q6 1,012.553 2,025.106 O.ODE+OO 9.70E-Q3 1.94E-02 11.0000 8.311E+00 
Pa-231 3.9379E-09 1,012.553 2,025.106 O.ODE+OO 3.99E-06 7.97E-06 
Pb-21 0 3.3115E-l0 1,012.553 2,025.106 O.ODE+OO 3.35E-Q7 6.71E-Q7 
Pm-147 9.2402E-04 1,012.553 2,025.106 O.ODE+OO 9.36E-Ol 1.87E+OO 
Pu-238 1.6217E-Q2 1,012.553 2,025.106 O.ODE+OO 1.64E+Ol 3.28E+Ol 
PU-239 4.2810E-Q4 1,012.553 2,025.106 O.ODE+OO 4.33E-Ol 8.67E-Ol 
PU-240 2.4333E-Q4 1,012.553 2,025.106 O.ODE+OO 2.48E-Ql 4.93E-Ql 
Pu-241 1.6242E-02 1,012.553 2,025.106 O.ODE+OO l.64E+Ol 329E+Ol 
Pu-242 3.6329E-07 1,012.553 2,025.106 O.ODE+OO 3.68E-Q4 7.36E-Q4 
Ra-226 9.0114E-l0 1,012.553 2,025.106 O.ODE+OO 9.12E-07 1.82E-06 
Ra-228 3.1019E-14 1,012.553 2,025.106 O.ODE+OO 3.14E-ll 6.28E-ll 
Ru-l06 2.1225E-l0 1,012.553 2,025.106 O.ODE+OO 2.15E-07 4.30E-Q7 
Se-79 1.2930E-05 1,012.553 2,025.106 O.ODE+OO ".31E-Q2 2.62E-Q2 
Sn-126 1.1571E-05 1,012.553 2,025.106 O.ODE+OO 1.17E-02 2.34E-Q2 
Sr-90 1.3472E+OO 1,012.553 2,025.106 O.ODE+OO 1.36E+03 2.73E+03 
Te-9g 4.2239E-Q4 1,012.553 2,025.106 O.OOE+OO 4.28E-Ol 8.55E-ol 
Th-229 1.2407E-ll 1,012.553 2,025.106 O.ODE+OO 1.26E-oB 2.51E-oB 
Th-230 8.3497E-oB 1,012.553 2,025.106 O.ODE+OO 8.45E-OS 1.69E-Q4 
Th-232 3.8371E-14 1,012.553 2,025.106 O.ODE+OO 3.89E-ll 7.77E-ll 
TI-208 4.0414E-oB 1,012.553 2,025.106 O.ODE+OO 4.09E-05 8.18E-05 
U-232 1.0948E-Q7 1,012.553 2,025.106 O.ODE+OO 1.11E-Q4 2.22E-Q4 Thermal Power 
U-233 3.6275E-Q9 1,012.553 2,025.106 O.ODE+OO 3.67E-06 7.35E-Q6 Nominal Heat Bounding 
U-234 1.8562E-04 1,012.553 2,025.106 O.ODE+OO l.88E-Ql 3.76E-Ql Output HeatOulput 
U-235 -2.7235E-Q6 1,012.553 0.000 1.59E-Q2 1.32E-02 1.59E-02 !Watts) !Watts) 
U-236 1.5493E-05 1,012.553 2,025.106 O.ODE+OO 1.57E-Q2 3.14E-Q2 1.69E+Ol 3.39E+Ol 
U-238 -4.2851 E-Q9 1,012.553 0.000 1.88E-04 1.64E-Q4 l.88E-04 Total Total 
V-90 1.3475E+OO 1,012.553 2,025.106 O.ODE+OO 1.36E+03 2.73E+03 
Other Radionuelides 1.39E+03 2.77E+03 

m.Template~.sun-rY,'_ , allli Che<*$ 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: L1GHTWATEA LIGHT WATER 

Fuel Cladding: ALUM (6061) ALUM 
BOL HM Constituents: U-ALX U 

BOl Enrichment %: 92.93756073 60 to 100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD I Estimated 

Nomlnal:1 230.2361 1,012.553 Nominal bumup calculated from the heavy metal mass destroyed. 
Bounding: 280.841 2.025.106 Bouncing bomup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl
Bumup Multiplier Given Bumup EstImatad EOL HMlGlven EOL HM 

Nomlnal:1 0.41 4.40 I 1.011 
Bounding: 0.81 7.21,

Reactor shutdovm. core removal, storage. shlppmg or other date confnmmg thai rrradiatlOn ceased for fuel.
 

2Total bumup for all fuel associated with this YJOrksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdIMT).
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Fuel Radionuclide Inventory Worksheet 

1. Fuel and Template Infonnation Estimated 
Fuel Name: UNIV OF VIRGINIA 'Fuel decay start date: 1993 Canister usage: 

SNF 10 /): 952 Estimates as of: 2010 18"x10' 
Fuel Units & Oeser: 20 - 22 FLAT PLATES Template: ATR (Ught Water, Alum.. 60 to 100~o, U) 0.83
 
Heavy Melsi Maso: BOl=24.31kg ; EOl=23.96kg 'Template Bumup(MWd): 367.2
 
ROD Storage Sito: SRS Template BOl Heavy Metal Ma•• (MT): 0.00116689
 

Template Decay Time" 15 years 

XL Estimates m x" Xb b y" Yb Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Burnup (MWd)2 Burnup (MWd)2 (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 4.5861 E-1 0 327.869 655.337 0.00E~,+oo""",---__-=1.50E-07 3 01 E-07 Avg. MeV 
Am-241 1.7832E-03 327.869 655.337 O.OOE+OO 5.a4E-Q1 1"17E+OO-~--+--'::0"'.0'-'1"50"'--~---=7.-c8-18"'E'-+=13 
-';Ac-:mC._::;24""2'"'m-c---------47."'34:;:1;:;o"'Eo--o;c.7:;----~3"2"'7."'66::;9:;----~65:O;5".33::;:7--______O:_00E+OO 1.42E:--04:;;7----~2".84~Ec-·'04~-~1--0:'.02=5Oo------:1'O;:.6c30E+13 

Am-243 1.4907E-06 327.669 655.337 O.OOE+OO 4.88E-04 9.77E-04 0.0375 1.424E+13 
-';Ci"_::-14~'---------;c5"'.7;:;'16;c2;;;E~-""09°-------:3;;:2"'7'O.66~9-----O;6;O550'.~33;:;'7';----0"'.;:;00"'E~+oo~----71.87E-06 3.75E-06 0.0575 1.518E+13 
CI-36 1.3124E-32 327.669 655.337 O.OOE+OO 4.30E-30 8.60E-30 0.0850 9.195E+12 
.,C"=mO:-~243=-------·--:-1"'.8"'568;:;;;;E~-""07:;------:3;;:2"'7'O.66~9---~-O;65;050'.~33;:;'7';-----c0"'.""00;;-;E:+OO~----;c6.08E-05 1.22E-Q4 0.1250 6.304E+12 
Cm-244 3.5512E-Q5 327.669 655.337 O.OOE+OO 1.16E-02 2.33E-Q2 0.2250 7.922E+12 
.,C"=(}--';60;;c-'----------;1"'.0;;;2"'61"'E~-Q5~----3;;;2c.;7;';.66;;;;:;9------;6;;-;5"'5-';;;-;.337 0.001'0+00 3.36E-03 6.72E-03 0.3750 3.470E+12 
CS-l34 1.6931E-02 327.669 655.337 O.OOE+OO 5.55E+OO 1.11E+01 0.5750 5.633E+13 
CS-l35 3.4477E-06 327.669 655.337 O.OOE+OO 1.13E-03 2.26E-03 0.8500 1.338E+12 
Cs-137 2.2800E+OO 327.669 655.337 o.-oOE+OO 7.47E+02 1.49E+03 1.2500 6.759E+l1 
EU-l54 3.6656E-Q2 327.669 655.337 O.OOE+OO 1.20E+01 2.40E+01 1.7500 2.833E+10 
EU-155 9.6841E-03 327.669 655.337 O.OOE+OO 3.17E+OO 6.35E+OO 2.2500 3.543E+07 
Fe-55 4.6977E-04 327.669 655.337 O.OOE+OO 1.54E-01 3.08E-Q1 2.7500 2. 129E+06 
H-3 6.0485E-Q3 327.669 655.337 O.OOE+OO 1.98E+OO 3.96E+OO 3.5000 1.354E+05 
1-129 7.5300E-07 327.669 655.337 O.OOE+OO 2.47E-04 4.93E-Q4 5.0000 3.281E+02 
""K·~r-::;85;----------1;'.:;:49;;-;8;;;9::=E-;:-0;:;1-----;;3"'27o;'."'66;;-;9c-----O;6~55='.33;;; 7 O.OOE+OO 4.91 E+01 9.82E+01 7.0000 3.640E+01 
Np-237 9.5534E-Q6 327.669 655.337 O.OOE+OO 3.13E-Q3 6.26E-Q3 11.0000 4.092E+OO 
Pa-231 1.6550E-Q9 327.669 655.337 O.OOE+OO 5.42E-Q7 1.08E-Q6 
Pb-21 0 2.6831E-11 327.669 655.337 O.OOE+OO 8.73E-09 1.75E-Q6 
-Pm-147 1.8156E-Q1 327.669 655.337 O.OOE+OO 5.95E+O-'?'1----'1'-'.179E~+O...::;:2--ll 
PU-238 1.8990E-02 327.669 655.337 O.OOE+OO 6.22E+OO 1.24E+01 
-=pc:.U-':_2739=-----------o4."'2"'838~E;.:-Q4~------c3:c:2=7"'.66"'9=-----""65~5.7.337 O.OOE+OO 1.40E-01 2.81 E-Q1
PU-240 2.4379E-Q4 327.669 655_337 O.OOE+OO 7.99E-02 1.60E-01 
PU-241 4.2511 E-Q2 327.669 655.337 O.OOE+OO 1.39E+01 2.79E+01 
Pu-242 3.8329E-Q7 327.669 655.337 O.OOE+OO 1.19E-04 2.38E-04 
Ra-226 1.4725E-10 327.669 655.337 O.OOE+OO 4.82E-OB 9.65E-Q6 
Ra-228 8.9760E-15 327.669 655.337 O.OOE+OO 2.94E-12 5.88E-12 
RU-106 1.9752E-Q4 327.669 655.337 O.OOE+OO 6.47E-Q2 1.29E-Q1 
Se-79 1.2933E-Q5 327.669 655.337 O.OOE+OO 4.24E-03 8.48E-Q3 
500126 1.1574E-05 327.669 655_337 O.OOE+OO 3.79E-Q3 7.58E-Q3 
Sr-90 2.1680E+OO 327.669 655.337 O.OOE+OO 7.10E+02 1.42E+03 
Te-99 42239E-Q4 327.669 655.337 O.OOE+OO 1.38E-Q1 2.77E-01 
""T"'h-:-22~9----------;;3;::.92=:70;;-;E~-0':12~----3;;;2"'7;';.66~9------c6"'5"'5':::.337 O.OOE+OO 1.29E-09 2.57E-09 
Th-230 3.3578E-OB 327.669 655.337 O.OOE+OO 1.10E-Q5 2.20E-Q5 
Th-232 1.5452E-14 327.669 655.337 O.OOE+OO 5.06E-12 1.01E-11 
TI-208 4.6705E-08 327.669 655.337 O.OOE+OO 1.53E-{)5 3.06E-Q5 
U-232 1.3045E-Q7 327_669 655.337 O.OOE+OO 4.27E-Q5 8.55E-Q5 Thermal Power 
7U;---2;:;:33~-------__::2_:.3":7;:;:39;:;E~--;;-0-;-9---_ _;:3;;:2"'7".66~9----_o;65;o5;;'.-;;-33"'7';_---0;;'."'OO;:;E:+OO's;----;7c:.7"8"'E'c-{);;_;7;----il,,.56~E_;:-06~-_lJNominal Heat Bounding
U-234 1.8423E-04 327.669 655_337 O.OOE+OO 6.04E-Q2 1.21 E-Q1 Output Heat Output 
U-235 -2.7235E-Q6 327.669 0.000 1.04E-02 9.50E-03 1.04E-Q2 (Watts\ /Watts\ 
U-236 1.5493E-Q6 327.669 655.337 O.OOE+OO 5.08E-Q3 1.02E-Q2 8.87E+OO 1.77E+01 
U-236 -4.2851E-Q9 327.669 0.000 6.55E-03 6.55E-03 6.55E-Q3 Tolal TOlal 
V-90 2. 1686E+OO 327.669 655.337 O.OOE+OO 7.11E+02 1.42E+03 
Other Radionuelides 7.13E+02 1.43E+03 
m. Template seJeeti<m SummalV. 8 ,andChedls 
Template Selection Summary 

From SFD Used Basis for Parameter Differences: 
Reaetor Moderator:~_'---u=G:::HT-"-'W'-'A-'Tc:.E-'A--+-...::U=G-'HT:.W::::AT:.:Ec.A'-----11h:::ii'STemplate was used for the following reasons: 

Fuel Claddiog: ALUM (6061) ALUM Th~ fuel matches ATR Tamplafe on all but one parameter (enri_l _ng ATA areasonable 
BOL HM ConstitUents: U3S12 U match. 

BOLEnrichmentOf.: 19.n478682 60 to 100 

Burnup Summary (MWd, Basis for bumup used in estimate: 
From SFO Estimated 

Nomlnal:1 I 327.669 Nomfnal bumup calculated from the heavy metal mass deSboyed.
 
Bounding:1 I 655.337 Bounding bumup assumed to be twice nominal bumup.
 

Checks 
Estimated Bumupl 

Bumup Multiplier Given Bumup Estimated EOl HMiGiven EOl HM
 
Nominal: 0.04
 I 1.001
 

Bounding:1 0.09
 ,
Reactor shutdown. core removal, storage, shipping or other date confnnung that Irradiation ceased for fuel. 

2Total bumup for all fuel asr-.ociated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdlMT). 
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I Fuel Radionuclide Inventory Worksheet 

J. Fuel and TeQl»Iate Jnrormation Estimated 
Fuel Name: USlUK FUEL PINS 'Fuel decay start date: 1994 Canister usage: 

SNFID#: 356 Estimates as of: 2010 18"x10' 
Fuel Units & Ileocr: 66 - ROD Template: (Worst Case) 0.51 
Heavy Metal Ma••: BOl= ; EOl=8.04kg "Template Bumup(MWd): 62.5 
ROD Storage Site: INEEl Template BOl Heavy Metal Mas. (MT): 0.00186865 

Template Decay Time' 15 years 

n. Estimateo m x" x, b y" y, Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonslsec 
Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(ei) Group (bounding) 
Ae-227 1.4157E-OO 7,639.694 7,639.694 O.OOE+OO 1.08E-02 1.08E-02 Avg.MeV 
Am-241 6.2608E+OO 7,639.694 7,639.694 O.ooE+OO 4.78E+04 4.78E+04 0.0150 2.00SE+16 
Am-242m 1.8448E-Q2 7,639.694 7,639.694 O.OOE+OO 1.41E+02 1.41E+02 0.0250 3.913E+15 
Am-243 1.6352E-02 7,639.694 7,639.694 O.OOE+OO 1.25E+02 1.25E+02 0.0375 3.495E+15 
C-14 1.2112E-Ol 7,639.694 7,639.694 O.OOE+OO 9.25E+02 9.25E+02 0.0575 4.034E+15 
CI-36 2.2860E-03 7,639.694 7,639.694 O.OOE+OO 1.75E+Ol 1.75E+Ol 0.0850 1.943E+15 
Cm-243 1.4088E-03 7,639.694 7,639.694 O.OOE+OO 1.08E+Ol 1.08E+Ol 0.1250 1.890E+15 
Cm-244 3.6224E-Ol 7,639.694 7,639.694 O.OOE+OO 2.77E+03 2.77E+03 0.2250 1.528E+15 
Co-60 3.8998E+02 7,639.694 7,639.694 O.OOE+OO 2.98E+06 2.98E+06 0.3750 6.378E+14 
Co-l34 2.8276E-Ol 7,639.694 7,639.694 O.OOE+OO 2.16E+03 2.16E+03 0.5750 9.797E+15 
Co-135 4.3976E-04 7,639.694 7,639.694 O.OOE+OO 3.36E+OO 3.36E+OO 0.8500 1.021E+15 
Cs-137 3.3405E+Ol 7,639.694 7,639.694 O.OOE+OO 2.55E+05 2.55E+05 1.2500 2.214E+17 
Eu-l54 6.2585E+OO 7,639.694 7,639.694 O.OOE+OO 4.78E+04 4.78E+04 1.7500 3.044E+13 
EU-155 1.1271E+OO 7,639.694 7,639.694 O.OOE+OO 8.61E+03 8.61E+03 2.2500 1.174E+12 
Fe-55 6.OO24E+Ol 7,639.694 7,639.694 O.OOE+OO 4.63E+05 4.63E+05 2.7500 3.232E+10 
H-3 7.4678E-Ol 7,639.694 7,639.694 O.OOE+OO 5.71E+03 5.71E+03 3.5000 6.994E+07 
1-129 1.OO18E-Q5 7,639.694 7,639.694 O.OOE+OO 8.11E-02 8.11E-02 5.0000 1.698E+07 
Kr-85 2.1802E+OO 7,639.694 7,639.694 O.OOE+OO 1.67E+04 1.67E+04 7.0000 1.953E+06 
Np-237 1.5626E-04 7,639.694 7,639.694 O.OOE+OO 1.19E+OO 1.19E+OO 11.0000 2.241E+05 
Pa-231 2.8608E-OO 7,639.694 7,639.694 O.OOE+OO 2.19E-Q2 2.19E-Q2 
Pb-21 0 2.0448E-09 7,639.694 7,639.694 O.OOE+OO 1.56E-Q5 1.56E-Q5 
Pm-147 3.3212E+OO 7,639.694 7,639.694 O.OOE+OO 2.54E+04 2.54E+04 
Pu-238 -3.5403E-Ql 7,639.694 0.000 2.07E+03 O.OOE+OO 2.07E+03 
Pu-239 -4.8280E-Q2 7,639.694 0.000 2.50E+02 O.OOE+OO 2.50E+02 
Pu-240 -3.0095E-Ql 7,639.694 0.000 3.19E+02 O.OOE+OO 3.19E+02 
Pu-241 -2.5280E+Ol 7,639.694 0.000 8.22E+04 O.OOE+OO 8.22E+04 
Pu-242 -1.1381E-Q4 7,639.694 0.000 1.38E+OO 5.12E-Ql 1.38E+OO 
Ra-226 l.0977E-08 7,639.694 7,639.694 O.OOE+OO 8.39E-Q5 8.39E-Q5 
Ra-228 5.4624E-07 7,639.694 7,639.694 O.OOE+OO 4.17E-03 4.17E-Q3 
Ru-lOO 3.7939E-Q3 7,639.694 7,639.694 O.OOE+OO 2.90E+Ol 2.90E+Ol 
Se-79 1.9186E-04 7,639.694 7,639.694 O.OOE+OO 1.47E+OO 1.47E+OO 
Sn-126 1.8673E-Q4 7,639.694 7,639.694 O.OOE+OO 1.27E+OO 1.27E+OO 
Sr-90 3.1860E+Ol 7,639.694 7,639.694 O.OOE+OO 2.43E+05 2.43E+05 
Tc-99 6.7678E-03 7,639.694 7,639.694 O.OOE+OO 5.17E+Ol 5.17E+Ol 
Th-229 7.2928E-Q7 7,639.694 7,639.694 O.OOE+OO 5.57E-Q3 5.57E-03 
Th-230 2.4191E-Q6 7,639.694 7,639.694 O.OOE+OO 1.85E-Q2 1.85E-Q2 
Th-232 6.0208E-Q7 7,639.694 7,639.694 O.OOE+OO 4.60E-03 4.60E-Q3 
n-208 1.0599E-Q4 7,639.694 7,639.694 O.OOE+OO 8.10E-Ql 8.10E-Ql 
U-232 2.8743E-Q4 7,639.694 7,639.694 O.OOE+OO 2.20E+OO 2.20E+OO Thenmal Power 
U-233 3.6128E-Q4 7,639.694 7,639.694 O.OOE+OO 2.76E+OO 2.76E+OO Nominal Heat Bounding 
U-234 1.2788E-Q2 7,639.694 7,639.694 O.OOE+OO 9.77E+Ol 9.77E+Ol Output Heat Output 
U-235 5.7486E-Q4 7,639.694 7,639.694 6.92E-Q3 4.40E+OO 4.40E+OO /Wattsl /Wattsl 
U-236 2.3485E-Q4 7,639.694 7,639.694 O.OOE+OO 1.79E+OO 1.79E+OO 5.18E+04 5.19E+04 
U-238 1.1581E-Q4 7,639.694 7,639.694 8.61E-Q4 8.86E-Ql 8.86E-Ql Total Total 
Y-90 3.1860E+Ol 7,639.694 7,639.694 O.OOE+OO 2.43E+05 2.43E+05 
Other Radianuelides 6.14E+05 6.14E+05 

'm.T,""""te~Sllll!.U'V.lJ._ 8JJd~ .'
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor_: GRAPHrTe (Worst case) This TernpIate was used for the following reasons: 

Fuel Cladding: SST (316) SSTnnconel Th~ fuel didn, dose~ match any e~sting templates,therefore the worst """'template was used. 
BOl HM Constituents: PU02-U02 U, Th.&Pu 

SOL Enrichment 0/.: Oto 100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnol:1 I 7,639.694 Nominal bumup set equal to bounding bumup.
Bounding: I I 7,639.694 Bounding bumup estimated by assuming BOL heavy metal mass was twice EOL 

Checks 

Estimated Bumupl 
BumUD MultiDlIer Given BumuD Estimated EOl HMlGlven EOl HM 

Nominal: 14.21 I 591.641 
Bounding: 14.21 ,

Reactor shutdown, core removal, storage, shipping or other date confirming that Irradiation ceased for fuel.
 

2Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specifiC bumup vatues (MWcVMn.
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Fuel Radionuclide ~nventory Worksheet 

L Fuel and Template W<>:tnlIItion Estimated 
Fuel Narne: VBWR 1Fuel decay start date: 1962 Canister usage: 

SNFID#: 855 Estimates as of: 2010 18"xl0'Fuel Units & Deser: 7-ROD Template: PWR (Ught Water, Zirc, 0 to 5%, U) 0.19 
Heavy Metal Mass: BOL=6.58k9 ; E0l=4.04k9 'Tempillte Bumup(MWd): 61.92
ROD Storage Sit<:: INEEL Template BOL Heavy Metal Mass (MT): 0.00176911
 

Template Decay Time' 35 years
 

m x" b y" y. Gamma Sources 
Photon Total 

CilMWd From Nominal Sounding Fuel Initial Activity Nominal Fuel Sounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Sumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 

AC-2;;2;;7,- ~8."'77""58~Eo--;cl0;_---__:2"',~41~3"'.7;;:08:c;;_---.:;4~,8:~2~7,::;.;.416 0.ooE:-'-IOO~ __-"'2.'-'1?c2;.E-06_=c_--_,40'.=2.4"Eo_-,,06=___III_.::A'CV":9.:-:Me=::_:v'------=-=c=~ 
Am-241 1.4352E-ol 2,413.708 4,827.416---0:001';-100 3.46E+02 6.93E+02 0.0150 2.597E+14 
Am-242m 2.8698E-04 2,413.708 4,827.416 O.ooE-IOO 6.93E-Ol 1.39E+OO 0.0250 5.238E+13 
Am-243 6.2565E_04 2,413.708 4,827.416 O.ooE-IOO 1.51E+OO 3.02E+OO 0.0375 4.996E+13 
C-14 4.7901E-05 2,413.708 4,827.416 O.OOE+OO 1.16E-Ol 2.31E-ol 0.0575 5.n2E+13 
CI-36 8.0297E-07 2,413.708 4,827.416 O.ooE+OO 1.94E-03 3.88E-03 0.0850 2.906E+13 
Cm-243 2.5081E-04 2,413.708 4,827.416 O.ooE+OO 6.05E-Ol 1.21E-IOO 0.1250 2.017E+13 
Cm-244 4.9015E-02 2,413.708 4,827.416 O.ooE+OO 1.18E+02 2.37E+02 0.2250 2.492E+13 
Co-60 2.5581E-03 2,413.708 4,827.416 O.ooE-IOO 6.17E-IOO 1.23E+Ol 0.3750 1.072E+13 
Cs-l34 4.0536E-05 2,413.708 4,827.416 O.ooE+OO 9.78E-02 1.96E-ol 0.5750 2.493E+14 
Cs-l35 1.4433E-05 2,413.708 4,827.416 O.ooE+OO 3.46E-02 6.97E-02 0.8500 3.448E+12 
Cs-137 1.3979E+OO 2,413.708 4,827.416 O.ooE-IOO 3.37E+03 6.75E+03 1.2500 3.387E+12 
Eu-l54 2.0203E-02 2,413.708 4,827.416 O.ooE-IOO 4.88E;.+O--=1---79."'7"'5E;.+O--=1--1I---o:l.-=:75OO3---.::1.":01=4=E.:..+1=-1 
Eu-155 1.7884E-03 2,413.708 4,827.416 0.ooE-IOO~c_--4~.';;277.E='+OO~---8';C.-;;54'"E='-IOO~-_n_-2::'.2:;;5OO:;;;;----;;I.;;633~E+O~7 
Fe-55 4.3136E-05 2,413.708 4,827.416 O.ooE-IOO 1.04E-Ol 2.08E-ol 2.7500 3.346E+07 
H-3 2.0769E·02 2,413.708 4,827.416 O.OOE+OO 5.01E+Ol 1.OOE+02 3.5000 3.446E+06 
1-129 9.8288E-07 2,413.708 4,827.416 0.00;=E.:..+OO~_~_;2o=.==37;.;Eo--o';;37----:;4";.7"'4"'E'--03~-_n_-~5.'::OOOO=---_71.4;;;7;;:3-;::E.:..+06o;;-
Kr-85 2.8214E·02 2,413.708 4,827.416 O.ooE+OO 6.81E=+O:::-=1 _,1".36~E='+O-==::2--1I--.::7".OOOO=o-----"I.":69:::8=E"-+::=-05 
Np-237 1.1218E-05 2,413.708 4,827.416 O.ooE-IOO 2.71 E-02;o--__-;50,;.4""2'''E'''-o'''2<---i!r---_l'-I'-.OOOO='- I'-.9'-5O=Ec.+04~ 

Pa-231 1.3036E-09 2,413.708 4,827.416 0='.7ooo:,E='-IOO~-----'3o.:.:::15"Eo--06~-----'6:::.2:::9;;Eo--06~---j1 
Pb-21 0 8.5078E-l1 2,413.708 4,827.416 0.:;;.ooo:cE~,-IOO~__--,;2S.05E-07 4.11E-07 
Pm-147 3.6531E_04 2,413.708 4,827.416 O.ooE+OO 8.82E-01 1.76E+OO 
Pu-238 7.4564E-02 2,413.708 4,827.416 O.ooE-IOO 1.80E+02 3.80E+02 
Pu-239 1.1623E-02 2,413.708 4,827.416 O.ooE-IOO 2.81E+Ol 5.61E+Ol 
Pu-240 1.5132E-02 2,413.708 4,827.416 O.ooE+OO 3.65E+Ol 7.31E+Ol 
Pu-241 9.oo36E-Ol 2,413.708 4,827.416 O.OOE+OO 2.17E+03 4.35E+03 
Pu-242 6.4280E-05 2,413.708 4,827.416 O.ooE+OO 1.55E-Ol 3.10E-ol 
Ra-226 2.2804E-l0 2,413.708 4,827.416 O.OOE+OO 5.50E-07 1.10E_06 
Ra-228 5.2713E-12 2,413.708 4,827.416 O.OOE+OO 1.27E-08 2.54E-08 
Ru-l06 6.1180E-l0 2,413.708 4,827.416 O.ooE-IOO 1.48E_06 2.95E_06 
Se-79 1.2377E-05 2,413.708 4,827.416 O.ooE-IOO ~99E-02 5.98E.o2 
So-l26 2.5210E-05 2,413.708 4,827.416 O.ooE+OO 6.08E-02 1.22E-ol 
Sr-90 9.1867E-ol 2,413.708 4,827.416 O.ooE-IOO 2.21E+03 4.43E+03 
Tc-99 3.9357E-04 2,413.708 4,827.416 O.ooE-IOO 9.50E-ol 1.90E-IOO 
Th-229 1.2057E-l0 2,413.708 4,827.416 O.ooE+OO 2.91E-07 5.82E-07 
Th-230 2.1043E-08 2,413.708 4,827.416 O.OOE-IOO 5.08E-05 1.02E_04 
Th-232 5.2972E-12 2,413.708 4,827.416 O.ooE-IOO 1.28E-08 2.56E-08 
T~208 1.7474E-07 2,413.708 4,827.416 O.ooE+OO 4.22E_04 8.44E_04 
U-232 4.7388E-07 2,413.708 4,827.416 O.ooE+OO 1.14E-03 2.29E-03 Thermal Power 

7U7--='233""' ~2".5=09=7E;.-08~ __-'6"'.06~E:_c-05:7-_--~I.::;.2::;I;=E-:-04:_::_-~INominal__--='2,'_'4.::1"'3."'7"'08~_---=4:!,8"'2~7~.4::.1:,,6'----O='."'00"'E=-+OO'7.:'-- Heat Bounding 
U-234 5.ooooE-05 2,413.708 4,827.416 O.ooE-IOO 1.21E-Ol 2.41E-ol Output Heat Output 
U-235 -1.4469E_06 2,413.708 0.000 3.29E-03 O.OOE-IOO 3.29E-03 (Walts) (Walts) 
U-236 7.5824E_06 2,413.708 4,827.416 O.ooE-IOO 1.83E-02 3.86E.o2 5.55E+Ol 1.IIE+02 
U-238 -2.6129E-07 2,413.708 0.000 1.70E-03 1.07E-03 1.70E-03 Total Total 
Y-90 9.1699E-ol 2,413.708 4,827.416 O.ooE+OO 2.21E+03 4.43E+03 
01her Radionuclides 3.24E+03 6.48E+03 

Template selection Summary 
From SFD Used Basis for Parameter Differences: 

Reactor Moderator: UGHT WATER UGHT WATER This Temptate was used for the following reasons: 

BO~oiE=~:~.~~:23:.::~:RC:-2c'-:2~"'-:~--~~-+:~--~~--:~_-'::~"'~'-'::Ci;c5~--:~--~~--f:This fuel matches on all parameter.; except enriromenl. 

Bumup Summary (MWd) Basis for bumuD used in estimate: 
FromSFD Estimated 

Nominal:1 I 2,413.708 Nominal bumup calculated from the hea'o')' metal mass destroyed.
 
Bounding: 4.827.416 Bounding bumup assumed to be twice nominal bumup.
 

Checks 
Estimated Bumupl 

Bumup Multiplier Given Bumup Estimated EOL HMlGlven EOL HM
 
Nomlnal:1 10.48
 I 1,031 

Bounding: 20.97 ,
Reactor shutdovvn, core removat, stomge. stllpplng or other date confmnlng that Irradiation ceased for fuel. 

~otal bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to gel specific bumup values (MWdIMT). 
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Fuel Radionuclide Inventory Worksheet 
I. F!l¢I.nd TeJI1Ilhlle hlformatlon Estimated 

Fuel Name: VBWR (GENEVA) 'Fuel decay start date: 1961 Canister usage: 
SNFID#: 285 Estimates as of: 2010 18"xl0' 

Fuel Units & Doser: 4 - CANISTER OF SCRAP Template: Pathfinder (Ught Water, SST, 60 to 100%, U) 0.31 
Heavy Metsl Mass: BOL:12.54kg : EOl.=12.39k9 'Template Bumup(MWd): 6.01 
ROD Storage Site: INEEl Template BOl Heavy Metal Ma•• (MT): 0.00012882
 

Template Decay Time' 35 years
 

n. Estimates m x. x, b y. y, Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) lnventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 2.3344E-OB 135.651 271.303 O.OOE+OO 3.17E-06 6.33E-06 Avg. MeV 
Am-241 1.1135E-04 135.651 271.303 O.OOE+OO 1.51E-02 3.02E-02 0.0150 2.025E+13 
Am-242m B.5075E-09 135.651 271.303 O.OOE+OO 1.15E-06 2.31E-06 0.0250 4.208E+12 
Am-243 9.B519E-l0 135.651 271.303 O.OOE+OO 1.34E-Q7 2.67E-Q7 0.0375 3.640E+12 
C-14 2.3012E-04 135.651 271.303 O.OOE+OO 3.12E-02 6.24E-02 0.0575 3.923E+12 
CI-36 1.2261E-06 135.651 271.303 O.OOE+OO 1.66E-04 3.33E-04 0.0850 2.370E+12 
Cm-243 2.4875E-l0 135.651 271.303 O.OOE+OO 3.37E-08 6.75E-QB 0.1250 1.539E+12 
Cm-244 2.317BE-09 135.651 271.303 O.OOE+OO 3.14E-07 6.29E-Q7 0.2250 2.041E+12 
Co-60 7.0849E-Q2 135.651 271.303 O.OOE+OO 9.61E+OO 1.92E+Ol 0.3750 8.899E+11 
Cs-l34 3.0266E-06 135.651 271.303 O.OOE+OO 4.11E-04 8.21E-04 0.5750 1.466E+13 
Cs-135 3.0316E-05 135.651 271.303 O.OOE+OO 4.11E-03 8.22E-Q3 0.8500 1.484E+11 
Cs-137 1.4511E+OO 135.651 271.303 O.OOE+OO 1.97E+02 3.94E+02 1.2500 1.475E+12 
Eu-154 6.6955E-04 135.651 271.303 O.OOE+OO 9.08E-02 1.82E-Ol 1.7500 3.829E+09 
Eu-155 6.9850E-04 135.651 271.303 O.OOE+OO 9.48E-02 1.90E-Ol 2.2500 7.947E+06 
Fe-55 1.231BE-03 135.651 271.303 O.OOE+OO 1.67E-Ql 3.34E-Ql 2.7500 2.297E+05 
H-3 2.5141E-Q3 135.651 271.303 O.OOE+OO 3.41E-Ol 6.82E-Ol 3.5000 3.377E+01 
1-129 7.3195E-07 135.651 271.303 O.OOE+OO 9.93E-05 1.99E-04 5.0000 1.421E+01 
Kr-85 4.1281E-02 135.651 271.303 O.OOE+OO 5.60E+OO 1.12E+Ol 7.0000 1.605E+OO 
Np-237 1.1489E-06 135.651 271.303 O.OOE+OO 1.56E-04 3.12E-Q4 11.0000 1.825E-Ql 
Pa-231 4.5241E-08 135.651 271.303 O.OOE+OO 6.14E-06 123E-05 
Pb-21 0 6.4476E-13 135.651 271.303 O.OOE+OO 8.75E-ll 1.75E-l0 
Pm-147 1.1651E-03 135.651 271.303 O.OOE+OO 1.58E-Ql 3.16E-Ql 
Pu-238 2.9517E-Q4 135.651 271.303 O.OOE+OO 4.00E-02 8.01E-Q2 
Pu-239 6.6772E-Q4 135.651 271.303 O.OOE+OO 9.06E-02 1.81E-Ql 
Pu-240 8.6839E-05 135.651 271.303 O.OOE+OO 1.18E-02 2.36E-Q2 
Pu-241 7.1514E-04 135.651 271.303 O.OOE+OO 9.70E-Q2 1.94E-Ql 
Pu-242 1.9717E-Q9 135.651 271.303 O.OOE+OO 2.67E-07 5.35E-07 
Ra-226 1.7654E-12 135.651 271.303 O.OOE+OO 2.39E-l0 4.79E-l0 
Ra-228 8.2928E-12 135.651 271.303 O.OOE+OO 1.12E-Q9 2.25E-Q9 
RU-l06 1.8419E-l0 135.651 271.303 O.OOE+OO 2.50E-Q8 5.00E-Q8 
8e-79 1.3223E-Q5 135.651 271.303 O.OOE+OO 1.79E-03 3.59E-03 
8n-126 1.1493E-Q5 135.651 271.303 O.OOE+OO 1.56E-03 3.12E-03 
8r-90 1.3649E+OO 135.651 271.303 O.OOE+OO l.85E+02 3.70E+02 
Tc-99 4.6656E-04 135.651 271.303 O.OOE+OO 6.33E-Q2 1.27E-Q1 
Th-229 1.4547E-ll 135.651 271.303 O.OOE+OO 1.97E-Q9 3.95E-Q9 
Th-230 1.6617E-l0 135.651 271.303 O.OOE+OO 2.25E-Q8 4.51E-Q8 
Th-232 8.3361E-12 135.651 271.303 O.OOE+OO 1.13E-Q9 2.26E-Q9 
TI-208 2.1664E-Q8 135.651 271.303 O.OOE+OO 2.94E-06 5.88E-06 
U-232 5.8669E-08 135.651 271.303 O.OOE+OO 7.96E-06 1.59E-05 Thermal Power 
U-233 3.1847E-Q9 135.651 271.303 O.OOE+OO 4.32E-Q7 8.64E-Q7 Nominal Heat Bounding 
U-234 3.8769E-Q7 135.651 271.303 O.OOE+OO 5.26E-05 1.05E-04 Output Heat Output 
U-235 -2.7761E-06 135.651 0.000 5.99E-Q3 5.62E-Q3 5.99E-03 /Wattsl /Wattsl 
U-236 1.6190E-05 135.651 271.303 O.OOE+OO 2.20E-Q3 4.39E-Q3 2.37E+OO 4.74E+OO 
U-238 -2.8547E-Q9 135.651 0.000 3.28E-Q3 3.28E-03 3.28E-Q3 Total Total 
V-90 1.3652E+OO 135.651 271.303 O.OOE+OO 1.85E+02 3.70E+02 
Other Radionuelides 2.24E+02 4.48E+02 

ID. TeJI1Ilhlte Selection ~1"V.BUI1I"p SwmlJat'\"lI'!d ~ 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: UGHTWATER LIGHT WATER This Template was used for the following reasons: 

Fuel Cladding: SST (304) SST This fuel matches on all parameters except enrichment. 
BOl HM Constituents: 002 U 

BOl enrichment 0/0: 22.12897667 60 to 100 

Bumup Summary (MWd)< Basis for bumup used in estimate: 
FromSFD E.timat8cl 

Nomlnal:1 I 135.651 Nominal bumup calculated from the heavy metal mass destroyed. 
Boundlng:1 I 271.303 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Sumupl' 
BumUD MultiDiler Given Bumup Estimat8cl EOl HMlGlven EOl HM 

Nominal: 0.23 I 1.001 
Bounding: 0.46 ,

Reactor shutdown, core removal. storage, shlppmg or other date confllnung that InadiatlOn ceased for fuel. 

2Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specifiC bumup values (MWdlMT). 
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Fuel Radionuclide Inventory Worksheet 

I. Fuel and Template lnfonnatioll Estimated 
Fuel Name: VEPCO 'Fuel decay start date: 1983 Canister usage: 

SNF 10 Ii: 286 Estimates as of: 2010 PWR 
Fuel Units & Oeser: 20·15 X 15 ROD ARRAY Template: PWR (Ught Water, Zirc. 0 to S'}o, U) 1.00 
Heavy Metal Ma..: BOl.=9148.29kg ; EOl:8832.18kg 'Tempi.... Bumup(MWd): 61.92 
ROD Storage Site: INEEl Tempi.... BOl Heavy Metal M.ss (MT): 0.00176911 

Template Decay Time' 25 ye... 

n. Estimates m x" Xb b y" Yb Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Burnup (MWd)' Burnup (MWd)2 (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
-'iA=c.",22~7:,.- .__6""o;63",7~6:;E~.1",0-----",300~,60~3':..7~56=---60=1-'C:,2~07.512 O.OOE+OO 2.00E·04 3.99E·04 Avg. MeV 
Am·241 1.3144E·01 300,603.756 601,207.512 O.OOE+OO 3.95E+04 7.90E+04 0.0150 4.088E+16 
.:,AC'm'-.2:c4;.;2:-cm=---------O:3.:;;:00"'3~9;;::Ec;_04c;----"'3002,60~3::=.7"'5.;;-6--~6O;C;1"',2'~0~7.512 ------o.ooE+OO 9.03E+01 1.81 E+02 0.0250 8.280E+15 
Am·243 6.2629E_04 300,603.756 601,207.512 O.OOE+OO 1.88E+02 3.77E+02 0.0375 8.014E+15 
"C"'.';-14~"---------'4;.:.7:;:96~5-;:Ec;.0"5~-----c300~:S,60~3'=.7;;c5.;;-6----;6O~1,:;;2.;;07:;'.;:5;;.;;-12 O.OOE+OO 1.44E+01 2.88E+01 0.0575 8.742E+15 
.,C"=I-"'36~;_------o;_8.~02~9~7;;:Ec.;-Q"'7---~30002:,60~3~.7~5;;.6--~60:c:1:_,;,2:;;00;7".512 O.OOE+OO 2.41E-01 4.83E-01 0.0850 4.632E+15 
~C'"m'--:c243;.:;.--------__"'3.c:_199=.::3"'Ec;-04~---"'3002'60~3::=.7"'56=_--~60;c;1"',2~0",7:;:.5.~1~2 O.OOE+OO 9.62E+01 1.92E+02 0.1250 3.384E+15 
Cm-244 7.1851E-02 300,603.756 601,207.512 O.OOE+OO 2.16E+04 4.32E+04 0.2250 3.977E+15 
Co-60 9.5220E-03 300,603.756 601,207.512 O.OOE+OO 2.86E+03 5.72E+03 0.3750 1.706E+15 
.;C"S'---1~34""'------.--:-1--:.1"'66'=2=:E=_-_=03=__---_=300~,_=603='.7=56="_---60=='1",2=:0o=7=".5:~1"'2---0=- ..;;00=:E=_+OO~'------_':3".51 E+02 7.01 E+02 0.5750 3.921E+16 
CS-135 1.4433E-05 300,603.756 601,207.512 O.ooE+OO 4.34E+OO 8.88E+OO 0.8500 7.739E+14 
Cs-137 1.7603E+OO 300,603.756 601,207.512 O.OOE+OO 5.29E+05 1.06E+06 1.2500 1.045E+15 
EU-154 4.5203E_Q2 300,603.756 601,207.512 O.ooE+OO l.36E+04 2.72E+04 1.7500 2.291E+13 
EU-155 7.1479E-03 300,603.756 601,207.512 O.OOE+OO 2.15E+03 4.30E+03 2.2500 4.231E+09 
c:;F"'e-~5"'5=--------"'6:=.;.1C::9O-19:O;E=-_04;;:;-----;300=,.;;60=:3"'.7=5~6:----;:60:21,~20:C:7"'.512 O.ooE+OO 1.86E+02 3.72E+02 2.7500 4.755E+09 
H-3 3.6386E_Q2 300,603.756 601,207.512 O.OOE+OO 1.09E+04 2.19E+04 3.5000 6.232E+08 
-;-1-~1"'29""'-------.....;;9:;:.8"'2"'88:O;E=-_Q.;;-7O;----.;;300~,~60:O;3"'.7=56""--..,60~1!:,2~0"'7':;:.5:12 0.ooE+OO~:_--"'2"'.95:~E'-'-0;;-1o---.....;;5:;;.9c:_1~E-Q~1,__1f-_:5:::c.OOOO=----_;2:::.663=E~+c:O::o8 
Kr-85 5.3644E_Q2 300,603.756 601,207.512 O-:-ooE+OO 1.62E+04 3.24E+04 7.0000 3.070E+07 
.;N"'p-_;2:::3o-7-----------::1.::.0546=:o;E=_-Q5=::c---_;300=,.;;60=:3"'.7=56:.;;----;;60:21,~20:0;7;'0.512 O.ooE+OO 3.17E+OO 6.34E+OO 11.0000 3.526E+06 
Pa-231 1.1370E_Q9 300,603.756 601,207.512 0.00"'E...+OO=__---"3:::.42E-04 6.84E-04 
Po-21O 3.3624E-11 300,603.756 601,207.512 O.ooE+OO 1.01E-05 2.02E-Q5 

"'P;:.m"'-1'=4'=-7 5=-.712~1"'1"'E_;-Q3:.;;----'=30=o0'",60~3-=.7==56=----6O~1.:c,2~07.512 O.ooE+OO 1.54E+03 3.06E+03 
PU-238 8.0669E_Q2 300,603.756 601,207.512 O.ooE+OO 2.42E+04 4.85E+04 
PU-239 1.1626E_Q2 300,603.756 601,207.512 O.ooE+OO 3.49E+03 6.99E+03 
~P;"U-;-2::;40:;--------_+1.7.50~9~7i'E~-0~2.---~300:2,60~3~.7"'56;;----60~1:_';,2"'00;7::;:.5~12 O.OOE+OO 4.54E+03 9.08E+03 
PU-241 1.4567E+OO 300,603.756 601,207.512 O.ooE+OO 4.38E+05 8.76E+05 
PU-242 6.4260E-Q5 300,603.756 601,207.512 O.ooE+OO 1.93E+01 3.86E+01 
~RCEa~-22=6-------;:.1.::-:13"'9;o2i'E'::-1C;;0'-----~30002:,603~~.7;;=56;c_----,60~1:_';,2",0:;;:;7.512 O.ooE+OO 3.42E-Q5 6.85E-Q5 
Ra-228 5.1841E-12 300,603.756 601,207.512 O.ooE+OO 1.56E-Q6 3.12E-Q6 
RU-106 5.9012E_Q7 300,603.756 601,207.512 O.ooE+OO 1.77E_Q1 3.55E_Q1 
50'79 1.2379E-Q5 300,603.756 601,207.512 O.ooE+OO 3.72E+OO 7.44E+OO 
5n-126 2.5210E-Q5 300,603.756 601,207.512 O.ooE+OO 7.58E+OO 1.52E+01 
5r-90 1.1630E+OO 300,603.756 601,207.512 O.ooE+OO 3.50E+05 6.99E+05 
TC-99 3.9357E_04 300,603.756 601,207.512 O.ooE+OO 1.18E+02 2.37E+02 
Th-229 8.5691E-11 300,603.756 601,207.512 O.ooE+OO 2.56E-05 5.15E-Q5 
Th-230 1.4493E-08 300,603.756 601,207.512 O.ooE+OO 4.36E-03 8.71E-Q3 
Th-232 5.2923E-12 300,603.756 601,207.512 O.ooE+OO 1.59E-Q6 3.18E-Q6 
T~208 1.9202E_Q7 300,603.756 601,207.512 O.ooE+OO 5.77E_Q2 1.15E_Q1 
U-232 5.2083E_Q7 300,603.756 601,207.512 O.ooE+OO 1.57E-01 3.13E_Q1 Thermal Power 
7U,,-2~:33~-------....:;:2.~4386~"'E=--08~---~300~,60~3"'.7;;56~_--;60~1.:;,2"'O'"7:;.5:.;1,,2 Heat__-;O':'.OO~E=_+OO~,---:.;7.:;.33~E~-03;;';----;;-1.:;;4;i;7E=--o~2--jINominal Bounding
U-234 4.7012E-Q5 300,603.756 601,207.512 O.ooE+OO 1.41E+01 2.83E+01 OUtput HeatOuiput 
U-235 -1.4492E-Q6 300,603.756 0.000 5.90E_Q1 1.55E_Q1 5.90E_Q1 (Watts) /Watts) 
U-236 7.5759E-Q6 300,603.756 601,207.512 O.ooE+OO 2.28E+OO 4.55E+OO 8.24E+03 1.6SE+04 
U-238 -2.6129E_Q7 300,603.756 0.000 2.98E+OO 2.90E+OO 2.98E+OO Total Total 
Y-90 1.1631E+OO 300,603.756 601,207.512 O.ooE+OO 3.50E+05 6.99E+05 
Other Radionuclides 5.08E+05 1.02E+06 
ID. TenI1lIate SeIedioo Somnual'Y,B_Summary, and CIlecb 
Ternplate selection Summary
r===;;;..;===-==="'F:::rom::::~S:;F:::O:--.,..----;~~::;----tBasisfor Parameter Differences: 

Reactor Moderato~ LIGHT WATER LIGHT WATER 
Fuel Claddlng:I-~"":Z;;:IR;;:G-4;;;-o~--t--=-"-c:Z;;;IR;;:C;;-'--i 

BO~:LME:'=:I--;;c2."'986"'lJO;:;1"'6;;;:2;:;73""'-+----;;0c:~"-;c5-----I 

Burnup Summary (MWd)" Basis for bumup used in estimate: 
FromSFO Estimated 

NomIn.I:1 268.593.6771 300,603.756 Nominal bumup calculated from the heavy metal mass destroyed.
 
Bounding: 288,637.572 601.207.512 Bounding bumup assumed to be twice nominal bUmup.
 

Checks 
Estimated Bumupl 

BumuD MultiDlier Given Bumup Estimated EOL HMlGlvan EOL HM 
NomInaJ: 0.94 1.12 I 1001 

Bounding: 1.88 2.08 , 
Reador shutdown, core removal. storage. stU~ng or other date conflnntng that Irradiation ceased for fuel. 

1"otaJ bumup for all fuel associated with this wofitsheet must be divided by SOL heavy metal mass to get specific bumup values (MWdIMT). 
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Fuel Radionuclide Inventory Worksheet 

.J.FIId.OO TempIllt. lnforDllllion . Estimated 
Fuel Name: VEPCO 1Fuel decay start date: 1981 Canister usage: 

SNFID#: 700 estimates as of: 2010 PWR 
Fuel Units & Oeser: 12 - 15 X 15 ROD ARRAY Template: PWR (Ught Water, Zirc, 0 to 5%. U) 1.00 
_vy Metal Mass: BOL=5488.2Okg ; EOl=5313.52J<g 'Templsle Bumup(MWd): 61.92 
ROD Storage Site: INEEL Templsle BOl _vy Metal Mass (MT): 0.00176911 

Template Decay Time' 25 years 
u.Elitimate!l m xb x. b Yb Y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuelide Template Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 6.6376E-l0 166,l12.79B 332,225.596 O.OOE+OO 1.10E-04 2.21E-04 Avg.MeV 
Am-241 1.3144E·Ol 166,112.798 332,225.596 O.OOE+OO 2.1BE+D4 4.37E+D4 0.0150 2.259E+16 
Am-242m 3.0039E-04 166,112.798 332,225.596 O.OOE+OO 4.99E+Ol 9.9BE+Ol 0.0250 4.576E+15 
Am-243 6.2629E-04 166,112.798 332,225.596 O.OOE+OO 1.04E+02 2.08E+02 0.0375 4.428E+15 
C-14 4.7965E-Q5 166,112.798 332,225.596 O.OOE+OO 7.97E+OO 1.59E+Ol 0.0575 4.831E+15 
CI-36 8.0297E-07 166,112.798 332,225.596 O.OOE+OO l.33E-Ol 2.67E-Ol 0.0850 2.560E+15 
Cm-243 3.1993E-04 166,112.798 332,225.596 O.OOE+OO 5.31E+Ol 1.08E+02 0.1250 1.870E+15 
Cm-244 7.1851E-Q2 166,112.798 332,225.596 O.OOE+OO 1.19E+D4 2.39E+D4 0.2250 2.198E+15 
Co-50 9.5220E-03 166,112.798 332,225.596 O.OOE+OO 1.58E+03 3.16E+03 0.3750 9.428E+14 
Cs-l34 1.1662E-Q3 166,112.798 332,225.596 O.OOE+OO 1.94E+02 3.87E+02 0.5750 2.167E+16 
Cs-135 1.4433E-Q5 166,112.798 332,225.596 O.OOE+OO 2.40E+OO 4.BOE+OO 0.8500 4.276E+14 
Cs-137 1.7B03E+OO 166,112.798 332,225.596 O.OOE+OO 2.92E+05 5.85E+05 1.2500 5.mE+14 
EU-154 4.5203E-02 166,112.798 332,225.596 O.OOE+OO 7.51E+03 1.50E+D4 1.7500 1.266E+13 
Eu-155 7.1479E-Q3 166,112.798 332,225.596 O.OOE+OO 1.19E+03 2.37E+03 2.2500 2.338E+09 
Fe-55 6.1919E-04 166,112.798 332,225.596 O.OOE+OO 1.03E+02 2.OBE+02 2.7500 2.627E+09 
H-3 3.6386E-Q2 166,112.798 332,225.596 O.OOE+OO 6.04E+03 1.21E+D4 3.5000 3.444E+08 
1-129 9.8288E-07 166,112.798 332,225.596 O.OOE+OO 1.63E-Ol 3.27E-Ol 5.0000 1.472E+08 
Kr-85 5.3644E-02 166,112.798 332,225.596 O.OOE+OO 8.94E+03 1.79E+D4 7.0000 1.696E+07 
Np-237 l.0546E-05 166,112.798 332,225.596 O.OOE+OO 1.75E+OO 3.50E+OO 11.0000 1.949E+06 
Pa-231 1.1370E-Q9 166,112.798 332.225.596 O.OOE+OO 1.89E-D4 3.78E-D4 
Pb-210 3.3624E-ll 166,112.798 332,225.596 O.OOE+OO 5.59E-OB 1.12E-05 
Pm-147 5.1211E-03 166,112.798 332,225.596 O.OOE+OO 8.51E+02 1.70E+03 
Pu-236 8.0669E-02 166,112.798 332,225.596 O.OOE+OO 1.34E+D4 2.68E+D4 
Pu-239 1.1626E-02 166,112.798 332,225.596 O.OOE+OO 1.93E+03 3.88E+03 
Pu-240 1.5097E-02 166,112.798 332,225.596 O.OOE+OO 2.51E+03 5.02E+03 
Pu-241 1.4567E+OO 166,112.798 332,225.596 O.OOE+OO 2.42E+05 4.84E+05 
Pu-242 6.42BOE-Q5 166,112.798 332,225.596 O.OOE+OO 1.07E+Ol 2.13E+Ol 
Ra-226 1.1392E-l0 166,112.798 332,225.596 O.OOE+OO 1.89E-Q5 3.78E-05 
Ra-228 5.1841E-12 166,112.798 332,225.596 O.OOE+OO 8.61E-Q7 1.72E-D6 
Ru-1OB 5.9012E-07 166,112.798 332,225.596 O.OOE+OO 9.80E-02 1.96E-Ol 
Se-79 1.2379E-Q5 166,112.798 332,225.596 O.OOE+OO 2.OBE+OO 4.11E+OO 
Sn·126 2.521OE-Q5 166,112.798 332,225.596 O.OOE+OO 4.19E+OO 8.38E+OO 
Sr-90 1.I630E+OO 166,112.798 332,225.596 O.OOE+OO 1.93E+05 3.86E+05 
Tc-99 3.9357E-04 166.112.798 332,225.596 O.ooE+OO 6.54E+Ol 1.31E+02 
Th-229 8.5691E-ll 166,112.798 332,225.596 O.OOE+OO 1.42E-05 2.85E-05 
Th-230 1.4493E-D8 166,112.798 332,225.596 O.OOE+OO 2.41E-03 4.81E-D3 
Th-232 5.2923E-12 166,112.798 332,225.596 O.ooE+OO 8.79E-07 1.76E-DB 
Tl-208 1.9202E-07 166,112.798 332,225.596 O.OOE+OO 3.19E-Q2 6.36E-Q2 
U-232 5.2083E-Q7 166,112.798 332,225.596 O.OOE+OO 8.65E-02 1.73E-Ql Thennal Power 
U-233 2.4386E-08 166,112.798 332,225.596 O.OOE+OO 4.05E-03 8.10E-D3 Nominal Heat Bounding 
U-234 4.7012E-D5 166,112.798 332,225.596 O.ooE+OO 7.81E+OO l.56E+Ol Output Heat Output 
U-235 -1.4492E-D6 166,112.798 0.000 3.36E-Ql 9.53E-02 3.36E-Ol (Watts) (Wattsi 
U-236 7.5759E-OB 166,112.798 332,225.596 O.ooE+OO 1.26E+OO 2.52E+OO 4.55E+03 9.11E+03 
U·238 -2.6129E-07 166,112.798 0.000 1.79E+OO 1.75E+OO 1.79E+OO Total Total 
V-90 1.1631E+OO 166,112.798 332,225.596 O.ooE+OO l.93E+05 3.86E+05 
Other Radianuelides 2.81E+05 5.61E+05 
OJ. Temntate $eIedionSummarv._. andChed<s 
Template Selection Summary 

FromSFD Usad Basis for Parameter Differences: 
Reactor Moderator:
 UGHTWATER UGHTWATER 

Fuel Cladding:
 ZIRG-4
 ZIRC 
SOL HM Constituents:
 002
 U 

BOL Enrichment OJ.:
 2.833496228
 Ot05 

Burnup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal:1 161,133.5521 166,112.798 Nominal bumup calculated from the heavy metal mass destroyed. 
Boundlng:1 173,158.1981 332,225.596 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
BumUD MultiDlier Given BumuD EstImated EOl HMlGlven EOl HM 

Nominal: 0.86 1.03 1 1.001 
Bounding: 1.73 1.92 

1Reactor shutdown, core removal, storage, shipping or other date conflnnmg that ,"amation ceased for fuel.
 

~olal bumup for all fuel associated VJiIh this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdIMT).
 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

DOElSNF/REP-078 December 2003 
Revision 1 Page C-563 

I 
I 
I 



I 

Fuel Radionuclide Inventory Worksheet 
I. Fuel and TetIlpIate lIlfotlll8tion Estimated 

Fuel Nama: VEPCO (T-l1 ASSEMBLY) 'Fuel decay start elate: 1983 Canister usage: 
SNF 10 il: 993 Estimates as of: 2010 HIC 

Fuel Units & Oeser: 1 - 15 X 15 ROD ARRAY Template: PWR (Ught Water, Zirc. 0 to 5%, U) 1.00 
_vy Metal Maso: BOL=457.41k9 ; E0L=440.ook9 2Templ3te Bumup(MWd): 61.92 
ROD Storage Silo: INEEL Template BOl _vy Metal Mass (MT): 0.00176911 

Templale Decay Time' 25 yea.. 
n. Estimates m x" b Y" Y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 

Ae-227 --'6:::..63=o::7-"6=E--=1-"o --'-16"',:o:56O=='-.1'"'7"'6 :o:33==,-'-'12~0"'=.3,51 0.OOE+OO-:7-__~10'..10E::---Q'::'5=----'2C':.20E-0::;5,___..+--'-A::-v9"'.-':Me~V-~---;:=c.::-c:c 
"..A"'mc..-:;o24-;;-1'=- """""1';.3:;;1,,44;;-;E~-"071 --;:1c;:6::;,5c;:60~.1""7,,"""6 _~_;33o:..c;,1:;;2,,0';;.3;5_;_1---_-_---=-~0-.';;OO,,--~E+OO~:- __C;2c-.~1:8E+03 4.35E_Kl3 0.0150 2.252E+15 
Am-242m 3.0039E-04 16,560.176 33,120.351 O.OOE+OO 4.97E+OO 9.95E+OO 0.0250 4.562E+14 
Am-243 6.2629E-04 16,560.176 33,120.351 O.OOE+OO l.04E_Kll 2.07E_Kll 0.0375 4.415E+14 
~C;,-1"'4=--------4.;c."'796~5;;:Ec..;-0"'5,___---c..;1"6c,5:..;:60~.1~7;;;6,___--,,33;;:,-:;12:;:O;c.3,5~1 O.OOE+oo 7.94E-Ql 1.59E+OO 0.0575 4.816E+14 
CI-36 8.0297E-07 16,560.176 33,120.351 O.OOE+OO 1.33E-Q2 2.66E-02 0.0850 2.552E+14 
Cm-243 3.1993E-Q4 16,560.176 33,120-:351 O.OOE+OO 5.30E+OO~---"'1.~06;;;E='-Kl~1-+-00'.::;12"'50:o_---;;1.~864~~E+:-:l~4 
Cm-244 7.1851E-02 16,560.176 33,120.351 O.OOE+OO 1.19E_Kl3 2.38E_Kl3 0.2250 2.191E+14 
Co-6O 9.5220E-03 16,560.176 33,120.351 O.OOE+OO 1.58E_Kl2 3.15E_Kl2 0.3750 9.399E+13 
Cs-134 1.1662E-03 16,560.176 33,120.351 O.OOE+OO 1.93E_Kll 3.86E_Kll 0.5750 2.160E+15 
Cs-l35 l.4433E-05 16,560.176 33,120.351 O.OOE+OO 2.39E-Ol 4.78E-Ql 0.8500 4.263E+13
 
CS-137 1.7603E+OO 16,560.176 33,120.351 O.OOE+OO 2.92E+04 5,83E+04 1.2500 5.759E+13
 
EU-l54 4.5203E-02 16,560.176 33,120.351 O.OOE+OO 7.49E_Kl2 1.50E+03 1.7500 1.262E+12 
EU-155 7.1479E-Q3 16,560.176 33,120.351 O.OOE+OO 1.18E_Kl2 2.37E_Kl2 2.2500 2.331E+08 
Fe-55 6.1919E-Q4 16,560.176 33,120.351 O,OOE_KlO 1.03E_Kll 2.05E_Kll 2.7500 2.619E+08 
H-3 3.6386E-02 16,560.176 33,120.351 O.OOE+OO 6.03E_Kl2 1.21E_Kl3 3.5000 3.433E+07 
1-129 9.8288E-07 16,560.176 33,120.351 O.OOE+OO 1.63E-02 3.26E-02 5.0000 1.467E+07 
Kr-85 5.3844E-Q2 16,560.176 33,120.351 O.OOE+OO 8.92E_Kl2 1.78E_Kl3 7.0000 1.691E+06 
Np-237 1.0546E-Q5 16,560.176 33,120.351 O,OOE+OO 1.75E-Ol 3.49E-Ol 11.0000 1.943E+05 
Pa-231 1.1370E-Q9 16,560.176 33,120.351 O.OOE+OO 1.88E-05 3.77E-Q5 
Pb-21 0 3.3624E-11 16,560.176 33,120.351 O.OOE+OO 5.57E-07 1.11E-06 
Pm-147 5.1211E-Q3 16,560.176 33,120.351 O.OOE+OO 8.48E_Kl1 1,70E_Kl2 
Pu-238 8.0669E-Q2 16,560.176 33,120.351 O.OOE+OO l.34E+03 2.67E+03 
PU-239 1.1626E-02 16,560.176 33,120.351 O.OOE+OO 1.93E_Kl2 3.85E_Kl2 
PU-240 1.5097E-02 16,560.176 33,120.351 O.OOE+OO 2.50E_Kl2 5.00E_Kl2 
PU-241 1.4567E+OO 16,560.176 33,120.351 O.OOE+OO 2.41E+04 4.82E+04 
Pu-242 6.4260E-Q5 16,560.176 33,120.351 O.OOE+OO l.06E+OO 2.13E+OO 
Ra-226 1.1392E-l0 16,560.176 33,120.351 O.OOE+OO 1.89E-06 3.77E-06 
Ra-228 5,1841E-12 16,560.176 33,120,351 O.OOE+OO 8.58E-oB 1.72E-07 
RU-106 5.9012E-Q7 16,560.176 33,120.351 O.OOE+OO 9.77E-Q3 1.95E-Q2 
8e-79 1.2379E-Q5 16,560.176 33,120.351 O.OOE+OO 2.05E-Q1 4,10E-Q1 
8n-126 2.5210E-Q5 16,560.176 33,120.351 O.OOE+OO 4.17E-{)1 8,35E-{)1 
8r-90 1.1630E+OO 16,560,176 33,120.351 O.OOE+OO 1.93E+04 3.85E+04 
Te-99 3,9357E-Q4 16,560.176 33,120,351 O.OOE+OO 6.52E+OO 1.30E_Kl1 
Th-229 8.5691E-ll 16,560.176 33,120.351 O.OOE+OO 1.42E-06 2,84E-06 
Th-230 1.4493E-08 16,560.176 33,120.351 O.OOE+OO 2.40E-Q4 4,80E-Q4 
Th-232 5.2923E-12 16,560,176 33,120.351 O.OOE+OO 8.76E-oB 1,75E-Q7 
Tl-208 1.9202E-Q7 16,560.176 33,120.351 O.OOE+OO 3.18E-Q3 6,36E-{)3 
U-232 52083E-07 16,560.176 33,120,351 O.OOE+OO 8.63E-Q3 1.73E-Q2 Thermal Power 
U-233 2.4386E-oB 16,560.176 33,120.351 0.OO:~E,,+OO-~--_.,;4c::.04~E-Q4-;o,;_-_-c8'".:=:08;;;E~-Q4-';;;:;--lINominal Heat Bounding 
U-234 4.7012E-Q5 16,560.176 33,120.351 O,OOE+OO 7.79E-Ql 1.56E+OO Output Heat Output 
U-235 -1.4492E-06 16,560.176 0.000 2.95E-Q2 5.52E-03 2.95E-Q2 /Wattsl /Wattsl 
U-236 7.5759E-06 16,560.176 33,120.351 O.OOE+OO 1.25E-Ql 2.51E-Ql 4,54E+02 9.08E+02 
U-238 -2.6129E-Q7 16,560.176 0.000 1,49E-Ql 1.45E-Ql 1,49E-Ql Total Total 
V-90 1.1631E+OO 16,560.176 33,120.351 O,OOE+OO l.93E+04 3.85E+04 
Other Radionuelides 2.80E+04 5.60E+04 
W. Template SeIecIion Sun1Jllary, Bu ,:andChedi5 
Template Selection Summary 

From SFO Used Basis lor Parameier Differences: 
Reactor Moderator: _.__-=U-=G"'HT;;.W~AT;.'E:'R:......--t--=U::G:::H:;;T.;;W:;:A:::TE::R.:.....-1 

BOl .::,~=~~I-_.....:Z=;~'::RO~c::-'---+-__-'Z=;I~'CC"----1 
SOL Enrichment %: 2.986167273 0 to 5 

Burnup Summary (MWd) Basis for bumup used in estimate: 
From SFD Estimated 

Nominal:If- -cl:-:3Cc,4~29:;:.,,684;::4:t-1 __::;16"',560~.=:ol~7,6;JNOminal liumup calculaled Illlm the heavy melal mass destroyed. 
Bounding:1 14.431.879 33,120.351 Boundingbumup assumed to be twice nominal bumup. 

Checks 
Estimated Bumupl 

Bumup Multiplier Given8umup Estimated EOl HMiGiven EOl HM
 
Nominal: 1.03
 1.23 I 1.001 

Bounding:1 2.07 2.29,
Reactor shutdown. core removal, storage, shipping or other date conflnnmg that Irradiation ceased for fuel. 

2Totat bumup for all fuel associated with this worksheet must be divided by SOL heavy metal mass to get specific bumup values (MWdIMT). 
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Fuel Radionuclide Inventory Worksheet 
I. Fl,HlIand Tet1lplat~ InfOnQ4tkm Estimated 

Fuel Name: VEPCO (T-ll RODS) 'Fuel decay start date:
 1983 Canister usage: 
SNF ID #: 1049 Estimates as of:
 2010 18"x10' 

Fuel Units & Oeser: 9 - ROD Template:
 PWR (Ught Water, Zirc, 0 to S%., U) 0.07 
_vy Metal Mass: BOl=20.18k9 ; EOl=19.68k9 "Template Bumup(MWd):
 61.92 
ROD Stor_ Site: INEEl Template BOl _vy Metal Mass (MT):
 0.00176911 

Template Decay Time"
 25 years 

ll.&timates m x" Xb b y" Yb Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Burnup (MWd)2 Burnup (MWdj' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 6.6376E-10 592.479 955.137 O.OOE+OO 3.93E-07 6.34E-Q7 Avg. MeV 
Am-241 1.3144E-01 592.479 955.137 O.OOE+OO 7.79E+01 1.26E+02 0.0150 6.495E+13 
Am-242m 3.0039E-04 592.479 955.137 O.OOE+OO 1.78E-01 2.87E-Ol 0.0250 1.316E+13 
Am-243 6.2629E-04 592.479 955.137 O.OOE+OO 3.71E-Ql 5.98E-Ol 0.0375 1.273E+13 
C-14 4.7965E-05 592.479 955.137 O.OOE+OO 2.84E-02 4.58E-02 0.0575 1.389E+13 
CI-36 8.0297E-07 592.479 955.137 O.OOE+OO 4.76E-D4 7.67E-04 0.0850 7.359E+12 
Cm-243 3.1993E-04 592.479 955.137 O.OOE+OO 1.90E-01 3.OSE-Q1 0.1250 5.376E+12 
Cm-244 7.1851E-02 592.479 955.137 O.OOE+OO 4.26E+Ol 6.86E+01 0.2250 6.318E+12 
Co-50 9.5220E-03 592.479 955.137 O.OOE+OO 5.64E+OO 9.09E+OO 0.3750 2.711E+12 
Cs-l34 1.1662E-03 592.479 955.137 O.OOE+OO 6.91E-Ol 1.11E+OO 0.5750 6.229E+13 
Cs-135 1.4433E-05 592.479 955.137 O.OOE+OO 8.55E-03 1.38E-02 0.8500 1.229E+12 
Cs-137 1.7503E+OO 592.479 955.137 O.OOE+OO 1.04E+03 1.68E+03 1.2500 1.661E+12 
Eu-l54 4.5203E-02 592.479 955.137 O.OOE+OO 2.68E+Ol 4.32E+Ol 1.7500 3.639E+10 
Eu-155 7.1479E-03 592.479 955.137 O.OOE+OO 4.23E+OO 6.63E+OO 2.2500 6.722E+06 
Fe-55 6.1919E-D4 592.479 955.137 O.OOE+OO 3.67E-Ql 5.91E-Ol 2.7500 7.554E+06 
H-3 3.6386E-02 592.479 955.137 O.OOE+OO 2.16E+Ol 3.4BE+Ol 3.5000 9.901E+05 
1-129 9.8288E-07 592.479 955.137 O.OOE+OO 5.82E-04 9.39E-D4 5.ססOO 4.231E+05 
Kr-85 5.3844E-02 592.479 955.137 O.OOE+OO 3.19E+Ol 5.14E+Ol 7.ססOO 4.snE+04 
Np-237 1.0546E-Q5 592.479 955.137 O.OOE+OO 6.25E-03 1.01E-02 11.ססOO 5.602E+03 
Pa-231 1.1370E-09 592.479 955.137 O.OOE+OO 6.74E-07 1.09E-D6 
Pb-210 3.3624E-ll 592.479 955.137 O.OOE+OO l.99E-OS 3.21E-OS 
Pm-147 5.1211E-03 592.479 955.137 O.OOE+OO 3.03E+OO 4.89E+OO 
Pu-238 8.0669E-02 592.479 955.137 O.OOE+OO 4.78E+Ol 7.70E+Ol 
Pu-239 1.1626E-02 592.479 955.137 O.OOE+OO 6.89E+OO l.l1E+Ol 
Pu-240 1.5097E-Q2 592.479 955.137 O.OOE+OO 8.94E+OO l.44E+Ol 
Pu-241 1.4567E+OO 592.479 955.137 O.OOE+OO 8.63E+02 1.39E+03 
Pu-242 6.425OE-05 592.479 955.137 O.OOE+OO 3.81E-Q2 6.14E-Q2 
Ra-226 1.1392E-l0 592.479 955.137 O.OOE+OO 6.75E-D8 1.09E-Q7 
Ra-228 5.1841E-12 592.479 955.137 O.OOE+OO 3.07E-Q9 4.95E-Q9 
RU-1OS 5.9012E-Q7 592.479 955.137 O.OOE+OO 3.50E-04 5.64E-D4 
5e-79 1.2379E-05 592.479 955.137 O.OOE+OO 7.33E-03 1.18E-Q2 
50-126 2.5210E-05 592.479 955.137 O.OOE+OO 1.49E-Q2 2.41E-02 
5r-90 1.1630E+OO 592.479 955.137 O.OOE+OO 6.89E+02 1.11E+03 
Tc-99 3.9357E-D4 592.479 955.137 O.OOE+OO 2.33E-Ql 3.76E-Q1 
Th-229 8.5691E-11 592.479 955.137 O.OOE+OO 5.OSE-D8 8.18E-OS 
Th-230 1.4493E-OS 592.479 955.137 O.OOE+OO 8.59E-OS 1.38E-Q5 
Th-232 5.2923E-12 592.479 955.137 O.OOE+OO 3.14E-09 5.05E-Q9 
TI-2OS 1.9202E-Q7 592.479 955.137 O.OOE+OO 1.14E-D4 1.63E-D4 
U-232 5.2083E-Q7 592.479 955.137 O.OOE+OO 3.09E-04 4.97E-D4 Thermal Power 
U-233 2.4386E-D8 592.479 955.137 O.OOE+OO 1.44E-05 2.33E-Q5 Nominal Heal Bounding 
U-234 4.7012E-05 592.479 955.137 O.OOE+OO 2.79E-02 4.49E-02 Output Heal OutPut 
U-235 -l.4492E-D6 592.479 0.000 l.30E-D3 4.44E-04 l.30E-03 (Watts) (Watts) 
U-236 7.5759E-D6 592.479 955.137 O.OOE+OO 4.49E-Q3 7.24E-03 1.62E+Ol 2.62E+Ol 
U-238 -2.6129E-07 592.479 0.000 6.58E-Q3 6.43E-03 6.58E-03 Total Total 
V-90 1.1631E+OO 592.479 955.137 O.OOE+OO 6.89E+02 1.11E+03 
Other Radlonuclides l.00E+03 1.61E+03 
W. Temolate ~ SunuIl;ll'Y' Bm'IUI .andC~ 
TemDlate Selection SummarY 

FromSFD Used Basis for Parameter Differences: 
_Moderator:
 LIGHT WATER
 UGHTWATER 

Fuel Cladding:
 ZIRe-4
 ZIRC 
BOL HM Constituents:
 002
 U 

BOl Enrichment %: 2.986165227 Ot05 

Burnup Summary (MWd)' Basis for burnuD used in estimate: 
From SFD Estimated 

Nominal: 592.479 4n.568 Nominal bumup taken directly from SFD (converted 10 MWd). 
Boundln9:1 636.6931 955.137 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupf 
Bumup Multiplier Given Bumup Estimated EOl HMlGlven EOL HM 

Nominal: 0.84 0.81 I 0.991 
Bounding: 1.35 1.50 , 

Reactor shutdown. core removal. storage, shipping or other date conflnnlng that madl8t1On ceased for fuel.
 

2Total bumup for all fuel associated with this worKsheet must be divided by BOL heavy metal mass to get specific bumup values (MWd'MT).
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Fuel Radionuclide Inventory Worksheet 

I. Fuel and TeDljllate WjmnatioD Eslimated 
Fuel Nama: VEPCO (T-ll) 'Fuel decay start date: 1983 Canister usage: 

SNFID#: 994 Estimates as of: 2010 18"xl0' 
Fuel Units & Oeser: 3 - ROD Template: PWR (Ught Water, lire, 0 to 5%, U) 0.02
 
_vy Metal Ma••: BOl=6.73kg : EOl=6.56kg 'Temptats Bumup(MWd): 61.92
 
ROD Storage Sits: INEEl Template BOt Heavy Metal Mas. (MT): 0.00176911
 

Template Decay Time' 25 years
 

U. Estimates m b y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Burnup (MWd)2 Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 6.6376E-l0 197493 318.379 O.OOE+OO 1.31E-07 2.11E-07 Avg.MeV
-':A:=m-=-='24'=:1,------------:;-1.~37144~Ec--0::cl'.'------~197:493 318.379 5E""+-:1::-3O.OOE.;()o----2~60~E'-'_Kl:::l,-------=:4.'-=1""8E~_Kl-.::::l,----/f---'c::0:-'.0:clco50::-'-----::2:-:.1:::6:C

Am-242m 3.0039E-D4 197.493 318.379 O.OOE+OO 5.93E-02 9.56E-02 0.0250 4.385E+12 
Am-243 6.2629E-D4 197.493 318.379 O.OOE+OO 1.24:O:E~-~0~1----'1".9~9~Ec-_D;;'1'.'------/f----::0'::.03:::7:::5,-----47.;;'244~E-'+ 1;;02 
C-14 4.7965E_D5 197.493 318.379 O.OOE+OO 9.47;;;E==-~037___----;ol .. ~5;c3E~-~02~____j11__-0~.05:;;o_757___---4"'.630~;oE+':.:1:;;-2 
CI-36 8.0297E-07 197.493 318.379 O.OOE+OO 1.59E-04 2.56E-D4 0.0850 2.453E+12 
~Cc-m--:-2:O-4:::3c------~-----'3"'.:::19~9C':3°;E--':04'7---------"1~97='.4"'9~3'-----'"31"'8"'.3=7:=9---0"'."'00:E+OO 6.3,~2E~-,;0c.2 -il:;;.0~2~E-D~1_+_~0'c;;:12o;50~ __--;ol',:-792SE'c+l~2 
C~m"--:o.2o-44-,-------------;;7,_=.lo:85=1E~-~0::-2------:1:,;9C':7Cc·4;::9",3----_,:3'C18",.-=:3~79.'.'___---0=c-.0:OE+OO 1.42E_Kll 2.29E_Kll 0.2250 2.106E+12 
(;0-60 9.5220E-03 197.493 318.379 O.OOE+OO 1.88E+OO 3.03E+OO 0.3750 9.036E+ll 
Cs-l34 1.1882E-03 197.493 318.379 O.OOE+OO 2.30E_Dl 3.71E_Dl 0.5750 2.076E+13 
Cs-135 1.4433E-05 197.493 318.379 O.OOE+OO 2.85E_D3 4.60E_D3 0.8500 4.098E+ll 
Cs-137 1.7603E+OO 197.493 318.379 O.OOE_KlO 3.48~E_Kl-':c;2:___---:5.:.:.60~E'C-Kl=2:___-II---;1,:;.2o-:5OOo::_-----:5,::.S36~E,,+~11 
Eu-154 4.5203E-02 197.493 318.379 O.OOE+OO 8.93E+OO 1.44E_Kll 1.7500 1.213E+l0 

-;E"U'-;-1,,5"'5'-- ----;;7':;.1"'4_:c79"'Ec--D"'3';-------:1:,;9,,7'-;.4;::9"'3---_ _,:3'C18::_.-=:37~9.'.'--- O.OOE+OO 1.41"'E;+OO'E- ~2".2o::8"'Ec::+OO:2'--~1_-2~.~25OO::::o----:2o::.2o:4::':l;oE+06~ 
Fe-55 6.1919E-04 197.493 318.379 O.ODE+OO 1.22E_Dl 1.97E_Dl 2.7500 2.518E+06 
-:-H""_3i=----------73.'=6386=='=E"'_DO-=2-----'1-':9=7."'49"'3°-----~3c::18"'.::c37=9''----7'0.ODE+OO 7.19c::E'-'_Kl'='0::-------:1'-'.1°;6~E'-_Kl-=1::------U---:3c:.5000=:------'3c:.300=E~+05~ 

1-129 9.8288E-07 197.493 318.379 O.ODE+OO 1.94E-D4 3.13E-D4 5.0000 1.410E+05 
tK~r-~85~:::::::::::::::::::::::::=-~~~-~~:;:5":.~3844"'~~~'O~E~~--':0;;:2=-'---------- -_-_-_--;'Cl~9::-~7°-."'4~93i;~~~~~~~-;:3:~1~8::~.;c37;;9;---~--- -_-_--;:0---~.ODE+OO~--""1:;c.06:-';-~E~-Kl~1~:::::::::::::::~1;.7~1~E~-Kl~1~::::::~~::::::~7~.0000~~~:::::::::::::::~1~.6§2§6E~+04f;;_ 
Np-237 1.0548E-05 197.493 318.379 O.oOE+Qo 2.08~E==-0~3o___-----';3c;.36~E:::;-D3~-~1_---'1'-'1"'.OOOO='-----1"'.86=7E,,+,,03"'-
-=P"'a"'-2"'3'=-1------.-::cl.'=13=7:"0'=E-=-D"'9-----'1~97=."'49"'3o__-- _ _,:3",18",.::c37=9;,_-_.",0"".ODE+oo 2.25E-07 3.62E_D7 
Pb-21 0 3.3624E-l1 197.493 318.379 O.oOE+OO 6.64E-09 1.07E-D8 
Pm-147 5.1211E_D3 197.493 318.379 O.ODE+OO 1.01E+OO 1.63E+OO 
-=P-::.U'-:-2'=38==---------8::-.O:088=9"'E"'_D;::2-----c:l~97=.~49=:3°------':3'"18"'.3~7=;9:-----~0"".ODE+OO 1.59E_Kll 2.57E_Kll 
Pu-239 1.1626E_D2 197.493 318.379 O.ODE+OO 2.30E+OO 3.70E+OO 
Pu-240 1.5097E_D2 197.493 318.379 O.ODE+OO 2.98E+OO 4.81E+OO 
PU-241 1.4567E+OO 197.493 318.379 O.OOE+OO 2.ail:"'E"'_Kl"'2'.'------4"'.64=--c=E"_Kl"'2O----j1 
Pu-242 6.4260E-D5 197.493 318.379 O.ODE+OO 1.27E_D2 2.05E-D2 
Ra-226 1.1392E-l0 197.493 318.379 O.ODE+OO 2.25E-D8 3.63E-D8 
Ra-228 5.1841E-12 197.493 318.379 O.ODE+OO 1.02E_D9 1.65E-D9 
Ru-l06 5.9012E_D7 197.493 318.379 O.ODE+OO 1.17E-D4 1.88E-D4 
-i:S:=e--,;7~9;;_---------;cl.~23~7-;:9~E~-D5~---...._;1-;:97=.~49~3;-------;:3~18",.3~7:9 O.ODE+OO 2.44E-D3 3.94E-D3 
Sn-126 2.5210E-D5 197.493 318.379 O.ODE+OO 4.98E-D3 8.03E_D3 
Sr-90 1.1630E+OO 197.493 318.379 O.ODE+OO 2.30E_Kl2 3.70E_Kl2 
Tc-99 3.9357E-D4 197.493 318.379 O.ODE+OO 7.77E_D2 1.25E_Dl 
Th-229 8.5691E-ll 197.493 318.379 O.ODE+OO 1.69E-D8 2.73E-D8 
Th-230 1.4493E-D8 197.493 318.379 O.ODE+OO 2.86E_D6 4.61E_D6 
Th-232 5.2923E-12 197.493 318.379 O.ODE+OO 1.05E-D9 1.88E_D9 
TI-208 1.9202E_D7 197.493 318.379 O.ODE+OO 3.79E-D5 6.11E-D5 
U-232 5.2083E_D7 197.493 318.379 O.ODE+OO 1.03E-D4 1.66E-D4 Thermal Power 
7U;-;-2~33~ __---------:;-2.'::4386~~Ec_-D8=- _c:l;::9=7':;.4c.;93;:o___---~3"'18"'.;o37=:9'.'___---:0~.OD=:~E~+OO~ Heat__-"'4,o.8:~2;::E"'-D6o::_---_:c7.';::7"'6;=E-D6~---ilNominat Bounding 
7U'"'-2::;34=- 47.'-'70"Cl~2~E,,-D5~---~1"'97=.~49~3o__---::-3~18~.3:-=79 O.ODE+OO 9.28E_D3 1.50E-02 Output Heat Output
U-235 -1.4492E_D6 197.493 0.000 4.34E-D4 1.48E-D4 4.34E-D4 /Wattsl /Wattsl 
U-236 7.5759E_D6 197.493 318.379 O.ODE+OO 1.50E-D3 2.41E-D3 5.41E+OO 8.73E+OO 
U-238 -2.6129E_D7 197.493 0.000 2.19E_D3 2.14E_D3 2.19E-D3 Total Total 
V-90 1.1631E+OO 197.493 318.379 O.ODE+OO 2.30E_Kl2 3.70E_Kl2 
Other Radionuclides 3.34E_Kl2 5.38E_Kl2 
m. Template SeIeetion Sunu!lary,.llunul ,andCbeekB 
Template Selection Suml1Ull'V 

From SFD Used Basis for Parameter Differences: 
ReactorModeratoJ': UGHTWATER UGHTWATER 

Fuel C1addlng:I----'=z;;IR~C"'-4::;.::-:.:....-+--=:.:Z;;;IR:O:C;;-:.:::.:...--1 

BO;o~==~f--72.7986"U"'~"'~=2277=--+-----:0--'~'-=-5---1 

Burnup Summary (MWd)" Basis for bumup used in estimate:
 
FromSFD Estimated
 

Nominal: 197.493 159.189 NoIrinai bumup taken direcUy from SFD (OOl1Verted to MWd).
 
Bounding:1 212.2311 318.379 Bounding bumup assumed to be twice nominal bumup.
 

Checks 
Estimated Bumupl 

Bumup Multiplier Given Bumup EslIrna1ed EOl HMlGlven EOl HM
 
Nominal: 0.84
 0.81 I 0.991
 

Bounding:1 1.35
 1.50,
Reactor shutdown, core removal, storage, shipping or other date conflnmng that Irradiation ceased for fuel. 

2Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWG'MT). 
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Fuel Radionuclide Inventory Worksheet 
I. Fuel ...... TempIal;e Informati"" Estimated 

Fuel Name: WORCESTER POLY INSTITUTE 'Fuel decay start date: 2035 Canister usage: 
SNFID#: 287 Estimates as of: 2010 18"x1D' 

Fuel Units & Oeser: 26 - 18 FLAT PLATES Template: ATR (Ught Water, Alum., 60 to 100%, U) 0.72 
Heavy Melal Mass: BOl=22.78kg ; EOl=22.75kg "Templ.... Bumup(MWd): 367.2 
ROO SIorage Site: SRS Templale BOl Heavy Metal Mass (MT): 0.00116689 

Template Decay Time' 5 years 

H. Estimates m Xo x. b Yo y. Gamma Sources 
Pholon Total 

CilMWd From Nominal Bounding Fuel Inilial Aclivity Nominal Fuel Bounding Fuel Energy Pholons/sac 
Radionuclide Templale Fuel Bumup (MWd)' Bumup(MWd)' (Ci) Invenlories(Ci) Invenlories(Ci) Group (bounding) 
Ac-227 1.4545E-10 22.160 44.321 O.OOE+OO 3.22E-09 6.45E-Q9 AV9·MeV 
Am-241 1.1190E-03 22.160 44.321 O.OOE+OO 2.48E-02 4.96E-02 0.0150 8.551E+12 
Am-242m 4.5425E-07 22.160 44.321 O.OOE+OO 1.01E-05 2.01E-05 0.0250 1.842E+12 
Am-243 1.4921E-06 22.160 44.321 O.OOE+OO 3.31E-Q5 6.61E-05 0.0375 1.700E+12 
C-14 5.7244E-Q9 22.160 44.321 O.OOE+OO 1.27E-07 2.54E-07 0.0575 1.671E+12 
CI-36 1.3124E-32 22.160 44.321 O.OOE+OO 2.91E-31 5.82E-31 0.0850 1.066E+12 
Cm-243 2.3676E-07 22.160 44.321 O.OOE+OO 5.25E-06 1.05E-05 0.1250 9.228E+11 
Cm-244 5.2042E-05 22.160 44.321 O.OOE+OO 1.15E-03 2.31E-03 0.2250 9.033E+11 
Co-50 3.8208E-05 22.160 44.321 O.OOE+OO 8.47E-04 1.69E-Q3 0.3750 4.372E+ll 
Cs-l34 4.8693E-Ol 22.160 44.321 O.OOE+OO 1.08E+Ol 2.16E+Ol 0.5750 6.oo5E+12 
Cs-l35 3.4477E-06 22.160 44.321 O.OOE+OO 7.64E-Q5 1.53E-04 0.8500 8.408E+11 
Cs-137 2.8731E+OO 22.160 44.321 O.OOE+OO 6.37E+Ol 1.27E+02 1.2500 1.565E+11 
Eu-l54 8.2053E-02 22.160 44.321 O.OOE+OO 1.82E+OO 3.64E+OO 1.7500 6.561E+09 
Eu-155 3.9134E-02 22.160 44.321 O.OOE+OO 8.67E-Ol 1.73E+OO 2.2500 1.376E+l0 
Fe-55 6.7429E-03 22.160 44.321 O.OOE+OO 1.49E-Ol 2.99E-Ol 2.7500 7.917E+07 
H-3 1.0599E-Q2 22.160 44.321 O.OOE+OO 2.35E-Ql 4.70E-Ql 3.5000 8.783E+06 
1-129 7.5300E-Q7 22.160 44.321 O.OOE+OO 1.67E-Q5 3.34E-05 5.ססOO 4.043E+Ol 
Kr-SS 2.SS95E-Ol 22.160 44.321 O.OOE+OO 6.34E+OO 1.27E+Ol 7.ססOO 4.559E+00 
Np-237 9.5479E-06 22.160 44.321 O.OOE+OO 2.12E-Q4 4.23E-04 11.ססOO 5.175E-01 
Pa-231 8.9297E-l0 22.160 44.321 O.OOE+OO 1.98E-Q8 3.96E-08 
Pb-21 0 3.7609E-12 22.160 44.321 O.OOE+OO 8.33E-ll 1.67E-l0 
Pm-147 2.5452E+OO 22.160 44.321 O.OOE+OO 5.64E+Ol 1.13E+02 
Pu-236 2.0550E-02 22.160 44.321 O.OOE+OO 4.55E-Ol 9.11E-Ol 
PU-239 4.2838E-04 22.160 44.321 O.OOE+OO 9.49E-Q3 1.90E-02 
Pu-240 2.4401E-Q4 22.160 44.321 O.OOE+OO 5.41E-Q3 1.08E-02 
PU-241 6.8764E-Q2 22.160 44.321 O.OOE+OO 1.52E+OO 3.05E+OO 
PU-242 3.6329E-07 22.160 44.321 O.OOE+OO 8.05E-06 1.61E-05 
Ra-226 3.8045E-ll 22.160 44.321 O.OOE+OO 8.43E-l0 1.69E-Q9 
Ra-228 2.9902E-15 22.160 44.321 O.OOE+OO 6.63E-14 1.33E-13 
RU-l06 1.9055E-Ol 22.160 44.321 O.OOE+OO 4.22E+OO 8.45E+OO 
5e-79 1.2936E-Q5 22.160 44.321 O.OOE+OO 2.87E-04 5.73E-04 
5n-126 1.1574E-05 22.160 44.321 O.OOE+OO 2.56E-04 5.13E-04 
5r-90 2.7505E+OO 22.160 44.321 O.OOE+OO 6.10E+Ol 1.22E+02 
Tc-99 4.2239E-Q4 22.160 44.321 O.OOE+OO 9.36E-03 1.87E-Q2 
Th-229 1.8848E-12 22.160 44.321 O.OOE+OO 4.18E-11 8.35E-ll 
Th-230 1.7042E-Q8 22.160 44.321 O.OOE+OO 3.78E-Q7 7.55E-07 
Th-232 7.8132E-15 22.160 44.321 O.OOE+OO 1.73E-13 3.46E-13 
TI-208 4.4063E-Q8 22.160 44.321 O.OOE+OO 9.76E-07 1.95E-Q6 
U-232 1.3151E-Q7 22.160 44.321 O.OOE+OO 2.91E-06 5.83E-06 Thermal Power 
U-233 1.9564E-Q9 22.160 44.321 O.OOE+OO 4.34E-08 8.67E-08 Nominal Heat Bounding 
U-234 1.8371E-Q4 22.160 44.321 O.OOE+OO 4.07E-Q3 8.14E-Q3 Output Heat Output 
U-235 -2.7235E-Q6 22.160 0.000 9.78E-03 9.72E-03 9.78E-Q3 /Wattsl /Wattsl 
U-236 1.5493E-Q5 22.160 44.321 O.OOE+OO 3.43E-04 6.87E-Q4 1.12E+OO 2.25E+OO 
U-238 -4.2851E-Q9 22.160 0.000 6.13E-Q3 6.13E-Q3 6.13E-03 Total Total 
V-90 2.7505E+OO 22.160 44.321 O.OOE+OO 6.10E+01 1.22E+02 
Other Radionuclides 1.14E+02 228E+02 

ID. Temulat!: ~.Sunurla,","BUl'I1" .alldC~ 
Template Selection Summary 

From SFO Used Basis for Parameter Differences:
 -_: UGHTWATER UGHTWATER This Template was used forthe following reasons:
 
Fuel Cladding: ALUM (6061) ALUM This fuel matches ATR Template on all but one parameter (enrichment) making ATR a reasonable
 

SOL HM Constituents: U-ALX U match.
 
BOL Enrichment %: 19.8630137 60 to 100 

Bumup SUmmary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

NOminal: 22.160 Nominal bumup calculated from the heavy metal mass destroyed. 
Boundlng:1 44.321 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl
Bumup Multiplier Given Bumup Estimated EOl HMlGlven EOl HM 

Nominal: 0.00 I 1.001 
Bounding:1 0.01 ,

Reactor shutdown, core removat, stomge, shlpptng or other date confirming that Irradiation ceased for fuel.
 

~otal bumup for all fuel associated YJith this worksheet must be divided by SOL heavy metal mass to get specific bumup vaJues (MWd/MT).
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and TempiatelDfonnauon Estimated 

Fuel Name: ZPRL (TAIWAN) 1Fuol decay start date: 1997 Canister usage:
 
SNFID#: 5'<;4 Estimates as of: 2010 18"xl0'
 

Fuel Units & Descr: 35 - ASSEMBLY Template: ATR (Ught Water, Alum.• 60 to 100%. U) 0.97 
Heavy Metal Mas.: BOL=23.75k9 : EOL=23.35k9 'Template Sumup(MWd): 367.2 
ROD Storage Sita: SRS Template SOL Heavy Metal Mas. (MT): 0.00116689 

Template Decay Time" 10 years 
U. Estimates m Xo x. b Yo Y. Gamma Sources
 

Photon Total
 
CilMWd From Nominal Bounding Fuel Initiat Activity Nominal Fuel Bounding Fuel Energy Photonslsec
 

Radionuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group :bounding)
 

Ae-227 2.8404E-10 377.861 755.721 O.OOE+OO 1.07E-07 2.15E-07 Avg.MeV
 
Am-241 1.4935E-03 377.861 755.721 O.ooE+OO 5.64E-01 1.13E+OO 0.0150 1.028E+14
 
Am-242m 4.4390E-07 377.861 755.721 O.ooE+OO 1.68E-04 3.35E-04 0.0250 2.163E+13
 
Am-243 1.4913E-06 377.861 755.721 O.ooE+OO 5.63E-04 1.13E-03 0.0375 1.886E+13
 
C-14 5.7217E-09 377.861 755.721 O.ooE+oo 2.16E-06 4.32E-06 0.0575 1.992E+13
 

CI-36 1.3124E-32 377.861 755.721 O.ooE+OO 4.96E-30 9.92E-30 0.0850 1.212E+13
 
Cm-243 2.0967E-07 377.861 755.721 O.OOE+OO 7.92E-05 1.58E-04 0.1250 8.478E+12
 

Cm-244 4.3001E-05 377.861 755.721 O.OOE+OO 1.62E-02 3.25E-Q2 0.2250 1.041E+13
 

Co-6O 1.9796E-05 377.861 755.721 O.ooE+OO 7.48E-03 1.50E-02 0.3750 4.665E+12
 
Cs-134 9.0795E-Q2 377.861 755.721 O.OOE+OO 3.43E+01 6.86E+01 0.5750 7.573E+13
 
Cs-135 3.4477E-Q6 377.861 755.721 O.ooE+OO 1.30E-03 2.61E-Q3 0.8500 3.694E+12
 

Cs-137 2.5586E+OO 377.861 755.721 O.ooE+OO 9.67E+02 1.93E+03 1.2500 1.202E+12
 
Eu-154 5.4847E-02 377.861 755.721 O.ooE+OO 2.07E+01 4.14E+01 1.7500 4.391E+10
 
Eu-155 1.9469E-Q2 377.861 755.721 O.ooE+OO 7.36E+OO 1.47E+01 2.2500 2.903E+09
 

Fe-55 1.7797E-Q3 377.861 755.721 O.ooE+OO 6.72E-01 l.34E+OO 2.7500 4.050E+07
 
H-3 8.0065E-03 377.861 755.721 O.OOE+OO 3.03E+OO 6.05E+OO 3.5000 4.823E+06
 
1-129 7.5300E-07 377.861 755.721 O.ooE+OO 2.85E-04 5.69E-04 5.0000 4.153E+02 
Kr-85 2.0705E-01 377.861 755.721 O.ooE+OO 7.82E+01 1.56E+02 7.ססOO 4.621E+Ol
 
Np-237 9.5507E-Q6 377.861 755.721 O.ooE+OO 3.61E-Q3 7.22E-Q3 11.ססOO 5.202E+OO
 

Pa-231 1.2740E-Q9 377.861 755.721 O.ooE+OO 4.81E-Q7 9.63E-Q7 
Pt>-21 0 1.1836E-11 377.861 755.721 O.ooE+OO 4.47E-Q9 8.95E-Q9 
Pm-147 6.7974E-Q1 377.861 755.721 O.ooE+OO 2.57E+02 5.14E+02 
Pu-238 1.9755E-Q2 377.861 755.721 O.oOE+OO 7.46E+OO 1.49E+01 
Pu-239 4.2836E-04 377.861 755.721 0.0010+00 1.62E-Q1 3.24E-01 
Pu-240 2.4390E-04 377.861 755.721 O.ooE+OO 9.22E-02 1.84E-Q1 
Pu-241 5.4056E-Q2 377.861 755.721 O.ooE+OO 2.04E+Ol 4.09E+01 
Pu-242 3.6329E-07 377.861 755.721 -O:ooE+oo 1.37E-04 2.75E-04 
Ra-226 8.3742E-11 377.861 755.721 O.ooE+OO 3.16E-Q8 6.33E-Q8 
Ra-228 5.7734E-15 377.861 755.721 O.ooE+OO 2.18E-12 4.36E-12 
Ru-106 6.1356E-Q3 377.861 755.721 O.ooE+OO 2.32E+OO 4.84E+OO 
Se-79 1.2936E-Q5 377.861 755.721 O.ooE+OO 4.89E-Q3 9.78E-Q3 
8n-126 1.1574E-QS 377.861 755.721 O.ooE+OO 4.37E-Q3 8.75E-Q3 
Sr-90 2.4417E+OO 377.861 755.721 O.ooE+OO 9.23E+02 1.85E+03 
Te-99 4.2239E-04 377.861 755.721 O.ooE+OO 1.60E-Q1 3.19E-Q1 
Th-229 2.8568E-12 377.861 755.721 O.ooE+OO 1.08E-Q9 2.16E-Q9 
Th-230 2.5310E-Q8 377.861 755.721 O.ooE+OO 9.56E-Q6 1.91E-Q5 
Th-232 1.1631E-14 377.861 755.721 O.ooE+OO 4.39E-12 8.79E-12 
TI-208 4.6705E-Q8 377.861 755.721 O.ooE+OO 1.76E-Q5 3.53E-Q5 
U-232 1.3151E-Q7 377.861 755.721 O.ooE+OO 4.97E-Q5 9.94E-Q5 Thermal Power 
U-233 2.1650E-Q9 377.861 755.721 O.ooE+OO 8.18E-Q7 1.64E-Q6 Nominal Heat Bounding 
U-234 1.8399E-04 377.861 755.721 O.ooE+OO 6.95E-Q2 1.39E-Q1 Output Heat Output
 
U-235 -2.7235E-Q6 377.861 0.000 1.01E-Q2 9.11E-03 1.01E-Q2 (Walts) /Walts\
 
U-236 1.5493E-Q5 377.861 755.721 O.ooE+OO 5.85E-Q3 1.17E-02 1.20E+01 2.39E+01
 

U-238 -4.2851 E-Q9 377.861 0.000 6.41E-Q3 6.40E-Q3 6.41E-Q3 Total Total 
V-90 2.4423E+OO 377.861 755.721 O.ooE+OO 9.23E+02 1.85E+03 
Other Radianuelides 9.39E+02 1.88E+03 
m. TempiateSeledWn Summary, -Sommary.!lnd C~ 

TemDlate Selection Summary 
FromSFD U_ Basis for Parameter Differences:
 

Reactor Moderater: UGHTWATER LIGHT WATER This Temptate was used for the following reasons:
 
Fuel Cladding: ALUM ALUM This fuel matches ATR Template on ell but one pammeter (enrichlTl9lll) maJdng ATR a reasonable
 

SOL HM Constituents: U-ALX U match.
 
BOl enrichment %: 19.74998117 6010100 

Bumup Summary (MWd)" Basis for bumup used in estimate: 
From SFD Estimeted 

Nominal: 3n.S61 Nominal bumup cak:ulated from the heavy metal mass destroyed. 
Bounding:1 I 755.721 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Sumup Multiplier GiVen Bumup Estimatod EOL HMiGIven EOL HM 

Nominal: 0.05 I 1.001 
Bounding: 0.10 ,

Reactor shutdown, core removal. storage, shlppmg or other date contlnmng that Irradiation ceaS9d for fuel.
 

2Total bumup for all fuel assodaled with this worKsheet must be ctivlded by BOL heavy metal mass to get specific bumup vatues (MWdIMT).
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2010 Summary, Totals for all Spent Fuels 

Gamma Sources 
Photon Total 

NonIinal Fuel Sounding Fuel Energy Photons/sec 
Radionuclide Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 4.98E+Ol 1.01E+02 Avg. MeV 
Am-241 2.11E+06 3.90E+06 0.0150 3.468E+18 
Am-242m 5.13E+03 9.53E+03 0.0250 7.215E+17 
Am-243 4.06E+03 7.59E+03 0.0375 6.619E+17 
G-14 1.83E+04 2.79E+04 0.0575 7.155E+17 
C~36 2.98E+02 4.67E+02 0.0850 4.082E+17 
Cm-243 1.69E+03 3.23E+03 0.1250 3.055E+17 
Cm-244 2.32E+05 4.45E+05 0.2250 3.484E+17 
Co-6O 7.49E+06 9.79E+06 0.3750 1.566E+17 
Cs-l34 l.85E+06 3.20E+06 0.5750 2.792E+18 
Cs-l35 3.13E+02 5.78E+02 0.8500 1.566E+17 
Cs-137 3.81E+07 7.02E+07 1.2500 7.709E+17 
Eu-l54 8.37E+05 1.51E+06 1.7500 1.915E+15 
Eu-l55 2.94E+05 5.27E+05 2.2500 1.558E+15 
F~ 7.67E+05 9.71E+05 2.7500 6.484E+14 
H-3 2.45E+05 4.21E+05 3.5000 1.197E+12 
1-129 1.95E+Ol 3.63E+Ol 5.ססOO 2.905E+09 
Kr-85 1.86E+06 3.42E+06 7.ססOO 3.343E+08 
Np-237 2.02E+02 3.76E+02 11.ססOO 3.837E+07 
Pa-231 7.04E+Ol 1.43E+02 
Pb-21 0 1.74E-02 2.74E-{)2 
Pm-147 7.51E+06 1.38E+07 
Pu-238 9.72E+05 1.79E+06 
Pu-239 4.75E+05 7.71E+05 
Pu-240 3.65E+05 6.21E+05 
Pu-241 1.54E+07 3.21E+07 
Pu-242 5.06E+02 8.38E+02 
Ra-226 3.71E-02 5.39E-02 
Ra-228 3.39E+OO 6.94E+OO 
Ru-l06 6.26E+05 1.14E+06 
8&-79 2.91E+02 5.39E+02 
8n-126 2.81E+02 5.15E+02 
8r-90 3.12E+07 5.72E+07 
Tc-99 8.85E+03 1.63E+04 
Th-229 3.35E+Ol 6.86E+Ol 
Th-230 3.34E+OO 4.79E+OO 
Th-232 8.01E+OO 8.17E+OO 
~208 8.93E+03 1.82E+04 
U-232 2.42E+04 4.92E+04 Thermal Power 
U-233 1.82E+04 2.21E+04 Nominal Heal
U-234 7.25E+03 1.02E+04 =BoundIng Heal : 
U-235 1.43E+02 2.16E+02 OutllUt lWaIIII} , 
U-236 2.83E+02 4.98E+02 7.18E-t05 1.25E+G6 
U-238 7.77E+02 7.89E+02 Total Total 
V-90 3.12E+07 5.72E+07 
Other Radlonuclldes 4.90E+07 8.86E+07 

Total Canister U 

Num_ of canlsters~--'=="----'--__---'---'=-_----'-_---'="----'_---'='----_'-_---"=__.i-_----'="-_--' 

!Bare Fuel Transfers 
166 IAssemblies 
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2010 Summary, Totals for 18" x 10' Canister 

Gamma Sources 
Photon Total 

Radionucllde 
Ac-227 
Am-241 
Am-242m 
Am-243 
G-14 
CI-36 
Cm-243 
Cm-244 
Co-6O 
Cs-l34 
Cs-l35 

Nominal Fuel 
Inventories(CI) 

4.59E+OO 
5.74E+05 
1.16E+03 
1.12E+03 
1.17E+04 
2.11E+02 
1.23E+02 
2.33E+04 
5.65E+06 
1.04E+06 
5.80E+Ol 

Bounding Fuel
 
Inventories(CI)
 

9. 16E+OO 
l.05E+06 
2.17E+03 
2.09E+03 
1.80E+04 0.0575 
3.30E+02 0.0850 
2.36E+02 0.1250 
4.29E+04 0.2250 
7.33E+06 0.3750 
1.92E+06 0.5750 
1.07E+02 0.8500 

Energy
 Photons/sec 
Group
 (bounding) 

AVA. MeV
 

0.0150 1.305E+18 
0.0250 2.748E+17 
0.0375 2.490E+17 

2.654E+17 
1.563E+17 
1256E+17 
1.332E+17 
6.144E+16 

Cs-137 
Eu-l54 
Eu-l55 
Fe-55 
H-3 
1-129 
Kr-85 
Np-237 
Pa-231 
Pb-21 0 
Pm-147 
Pu-238 
Pu-239 
Pu-240 
Pu-241 
Pu-242 
Ra-226 
Ra-228 

1.21E+07 
4.05E+05 
1.33E+05 
6.23E+05 
7.10E+04 
4.29E+OO 
8.52E+05 
6.08E+Ol 
5.69E+OO 
4.64E-03 
5.13E+06 
2.83E+05 
4.93E+04 
2.71E+04 
2.73E+06 
1.30E+02 
1.19E-02 

2.20E+07 
7.27E+05 
2.43E+05 
7.63E+05 
1.14E+05 
7.74E+OO 
1.57E+06 
1.10E+02 
1.13E+Ol 
6.65E-03 
9.50E+06 
4.62E+05 
6.17E+04 
4.93E+04 
8.54E+06 
1.52E+02 
1.68E-02 

9.315E+17 
8.575E+16 

1.2500 5.650E+17 
1.7500 8.941E+14 
2.2500 1.075E+15 
2.7500 5.166E+13 
3.5000 7.325E+ll 
5.0000 2.832E+08 
 OO 3.249E+07סס.7
 OO 3.723E+06סס.11

Ru-l06 
5&-79 
5n-126 
5r-9O 
Tc-99 
Th-229 
Th-230 
Th-232 
Tl-208 

2.47E~1 

3.79E+05 
7.58E+Ol 
7.20E+Ol 
1.12E+07 
2.39E+03 
3.05E+OO 
1.11E+OO 
5.95E~1 

6.43E+02 

4.89E~1 

7.04E+05 
1.35E+02 
1.30E+02 
2.06E+07 
4.30E+03 
6.08E+OO 
1.56E+OO 
6.30E~1 

1.29E+03 
ThennaJ Power U-232 

U-233 
U-234 
U-235 
U-236 

1.74E+03 
1.76E+03 
2.77E+03 
5.68E+Ol 
9.07E+Ol 

3.48E+03 
l.93E+03 
3.99E+03 
9.74E+Ol 
1.58E+02 

NomlnaIHeat 

~: 
2.93E+OS =:=4.86E+OS
 

U-238 
Y-90 

1.64E+Ol 
1.12E+07 

2.26E+Ol 
2.06E+07 

Total Total
 

Other Radionuclides 

Total Canister U 

o IAssemblies 

1.99E+07 3.54E+07 

Humber 01 canisters'-~='-----L __= __--L_~'---_L..._-""'---_.L..._---""'--__'-_---""'--_--' 
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I 2010 Summary, Totals for 18" x 15' Canister 

Gamma Sources 
Photon Total 

Nominal Fuel Bounding Fuel Ene!'llY Photonslsec 
RadionuClide Inventories(CI) Inventories(C1) Group (bounding) 
Ac-2Z7 1.88E+Ol 3.53E+Ol Avg.MeV 
Am-241 4.60E+05 7.38E+05 0.0150 9.753E+17 
Am-242m 2.48E+03 4.73E+03 0.0250 2.039E+17 
Am-243 1.32E+03 2.34E+03 0.0375 1.901E+17 
C-14 3.74E+03 4.23E+03 0.0575 1.968E+17 
CI-36 4.57E+Ol 5.43E+Ol 0.0850 1.162E+17 
Cm-243 1.02E+03 2.03E+03 0.1250 S.821E+16 
Cm-244 1.11E+05 2.14E+05 0.2250 9.852E+16 
Co-6O 1.34E+06 1.46E+06 0.3750 4.479E+16 
Cs-l34 S.03E+05 1.26E+06 0.5750 S.312E+17 
Cs-l35 1.27E+02 2.29E+02 0.8500 5.725E+16 
Cs-l37 1.lSE+07 2.05E+07 1.2500 1.235E+17 
Eu-l54 2.83E+05 4.92E+05 1.7500 6.063E+14 
Eu-l55 1.36E+05 2.45E+05 2.2500 4.S16E+14 
Fe-55 1.37E+05 l.95E+05 2.7500 2.297E+14 
H-3 1.05E+05 1.74E+05 3.5000 4.584E+ll 
'·129 5.80E+OO 1.02E+Ol 5.ססOO 1.361E+09 
Kr-85 5.95E+05 1.04E+06 7.ססOO 1.567E+09 
No-237 5.13E+Ol S.79E+Ol 11.ססOO 1.800E+07 
Pa-231 2.88E+Ol 5.01E+Ol 
Pb-21 0 S.30E-03 1.12E-02 
Pm-147 2.27E+06 4.17E+06 
Pu-238 3.72E+05 7.24E+05 
Pu-239 1.93E+05 2.45E+05 
Pu-240 1.42E+05 1.84E+05 
Pu-241 6.34E+06 9.30E+06 
Pu-242 1.38E+02 2.47E+02 
Ra·226 1.83E-02 2.27E-02 
Ra-228 1.69E+OO 3.33E+OO 
RU-l06 2.45E+05 4.38E+05 
Se-79 8.89E+Ol 1.54E+02 
Sn-l26 1.33E+02 2.45E+02 
Sr-90 9.42E+06 1.59E+07 
Tc-99 2.53E+03 4.23E+03 
Th-229 1.57E+Ol 3.06E+Ol 
Th-230 1.62E+OO 1.96E+OO 
Th-232 3.45E+OO 3.54E+OO 
T1-208 3.43E+03 6.43E+03 
U-232 9.28E+03 1.74E+04 Thermal P_er 

Nominal Heat U-233 4.06E+03 6.80E+03 
U-234 
U-235 

3.30E+03 
2.16E+Ol 

3.84E+03 
3.07E+Ol 

Bounding Heat
~: OutDUt /Watts) 

U-236 7.58E+Ol 1.10E+02 2.0!IEt05 3A1E+05 
U-238 4.20E+Ol 4.30E+Ol Total Total 
V-90 9.42E+06 1.59E+07 
Other Radlonuclldes 1.46E+07 2.49E+07 

_I canister U Sum 
IS" x 10' 1S" x 15' 24" x 10' 24" x 15' HIC MCa 

Number 01 CanislersL-----'0"'.0'--------l__1"'44::c1:;:.S"-_-<-_--'O"'.0'----_L-_-"0.""0_----.J o"'.0"-_----l__--'O:;:.O'--_---' 
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2010 Summary, Totals for 24" x 10' Canister 

Gamma Sources 
Photon Total 

Nominal Fuel Bounding Fuel Energy Photons/sec 
Radlonucllde Invelltories(CI) Inventories(Ci) Group (bounding) 
Ac-227 5.45E-04 1.09E-03 Avg.MeV 
Am-241 1.65E+03 3.29E+03 0.0150 1.734E+17 
Am-242m 3.48E-01 6.97E-01 0.0250 3.605E+16 
Am-243 1.22E+OO 2.45E+OO 0.0375 3.144E+16 
C-14 4.69E-03 9.38E-03 0.0575 3.368E+16 
C~36 1.08E-26 2.16E-26 0.0850 2.035E+16 
Cm-243 1.35E-01 2.70E-01 0.1250 1.377E+16 
Cm-244 2.41E+01 4.82E+01 0.2250 1.756E+16 
Co-6O 4.37E+OO 8.73E+OO 0.3750 7.643E+15 
Cs-134 2.59E+03 5.18E+03 0.5750 1.247E+17 
Cs-135 2.83E+OO 5.66E+OO 0.8500 2.108E+15 
Cs-137 1.67E+06 3.34E+06 1.2500 1.204E+15 
Eu-154 2.01E+04 4.03E+04 1.7500 5.526E+13 
Eu-1SS 3.96E+03 7.91E+03 2.2500 4.847E-tOO 
Fe-55 1.02E+02 2.04E+02 2.7500 2.740E-tOO 
H-3 3.75E+03 7.50E+03 3.5000 1.259E+07 
1-129 6.18E-01 1.24E+OO 5.ססOO 7.116E+05 
Kr-65 8.91E+04 1.78E+05 7.ססOO 7.857E+04 
Np-237 7.85E+OO 1.57E+01 11.ססOO 8.805E+03 
Pa-231 1.67E-03 3.34E-03 
Pb-21 0 4.08E-05 8.17E-05 
Pm-147 3.98E+04 7.97E+04 
Pu-238 1.50E+04 3.00E+04 
Pu-239 3.52E+02 7.03E+02 
Pu-240 2.00E+02 4.00E+02 
Pu-241 2.74E+04 5.49E+04 
Pu-242 2.98E-01 5.97E-01 
Ra-226 1.88E-04 3.75E-04 
Ra-228 1.02E-oB 2.04E-oB 
Ru-106 5.22E+OO 1.04E+01 
Se-79 1.06E+01 2.12E+01 
Sn-126 9.5OE+OO 1.90E+01 
Sr-90 1.58E+06 3.16E+06 
Tc-99 3.47E+02 6.94E+02 
Th-229 4.18E-06 8.37E-06 
Th-230 3.44E-02 6.88E-02 
Th-232 1.58E-oB 3.16E-oB 
T1-208 3.78E-02 7.56E-02 
U-232 1.03E-01 2.07E-01 Thermal Power 
U-233 2.12E-03 4.24E-03 Nominal Heat 
U-234 1.52E+02 3.03E+02 Output Bounding Heat 
U-235 4.95E+OO 7.19E+OO (Watts) Output (Watts) 
U-236 1.27E+01 2.54E+01 1.96E+04 3.92E+04 
U-238 7.88E-02 8.23E-02 Total Total 
Y-90 1.58E+06 3.16E+06 
Other Radlonuclides 1.59E+06 3.18E+06 

Total Canister U Sum 
18" x 10' 18" x 15' 24" x 10' 24" x 15' Hie MOO 

NumberolcanislersL---'o"'.o'----_____' o~.0"_____ _____'_ __:c165=.3'______L_ __'0o::.0'______L__ ___"0:=.0_____'_____"'0.=-0__--, 
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2010 Summary, Totals for 24" x 15' Canister 

Gamma Sources 
Photon Total
 

NomInal Fuel Bounding Fuel Energy Photons/sec
 

Radlonucllde Inventories(CI) Inventories(Ci) Group (bounding)
 

Ac-2ZT 2.35E+Ol 4.15E+Ol AY!I.MeV 
Am-241 6.30E+Ol 1.11E+02 0.0150 5.207E+16 
Am-242m 4.37E.()1 7.72E'()1 0.0250 1.075E+16 
Am-243 8.78E-02 1.55E'()1 0.0375 9.202E+15 
C-14 2.61E+Ol 4.60E+Ol 0.0575 1.004E+16 
CI-36 5.10E.()1 9.01E'()1 0.0850 6.368E+15 
Cm-243 1.10E'()1 1.94E'()1 0.1250 4.07SE+15 
Cm-244 5.84E+OO 1.03E+Ol 0.2250 5.685E+15 
Co-6O 9.17E+02 1.62E+03 0.3750 2.307E+15 
Cs-l34 2.08E+02 3.67E+02 0.5750 3.494E+16 
Cs-l35 8.06E+OO 1.42E+Ol 0.8500 6.914E+14 
Cs-137 5.24E+05 9.26E+05 1.2500 4.374E+14 
Eu-l54 5.42E+03 9.58E+03 1.7500 4.171E+13 
Eu-l55 7.52E+02 1.33E+03 2.2500 1.679E+09 
F&-55 9.32E+OO 1.65E+Ol 2.7500 2.687E+14 
H-3 1.05E+03 1.86E+03 3.5000 1.091E+06 
1-129 4.46E.()1 7.89E'()1 5.ססOO 3.394E+05 
Kr-85 3.37E+04 5.95E+04 7.ססOO 2.540E+04 
ND-237 3.52E-02 6.22E-02 11.ססOO 2.005E+03 
Pa-231 3.38E+Ol 5.98E+Ol 
Pb-21 0 3.36E-03 5.94E-03 
Pm-147 1.04E+03 1.83E+03 
Pu-238 1.29E+02 2.29E+02 
Pu-239 7.75E+OO 1.37E+Ol 
Pu-240 4.56E+OO 8.05E+OO 
Pu-241 6.70E+02 1.18E+03 
Pu-242 1.15E-02 2.03E-02 
Ra-226 4.07E-03 7.20E-03 
Ra-228 1.29E+OO 2.27E+OO 
Ru-106 1.10E-02 1.94E-02 
5&-79 9.97E+OO 1.76E+Ol 
5n-126 1.12E+Ol 1.98E+Ol 
5r-9O 5.33E+05 9.42E+05 
Tc-99 9.16E+Ol 1.62E+02 
Th-229 1.32E+Ol 2.33E+Ol 
Th-230 2.91E.()1 5.13E'()1 
Th-232 3.60E+OO 3.62E+OO 
11-208 4.33E+03 7.65E+03 
U-232 1.17E+04 2.07E+04 Thermal Power 
U-233 1.12E+04 1.22E+04 NomIQalIHeld
U-234 2.30E+02 4.07E+02 
U-235 1.88E-02 3.13E-02 ==::=
 
U-236 3.74E-02 6.60E-02 9A4E+03 l.ll5E+04 
U-238 1.51E-03 1.59E-03 Total Total 
V-9O 5.33E+05 9.42E+05 
Other Radionuclldes 5.80E+05 1.03E+06 

T_ Canister U Sum 
lS" x 10' 18" x 15' 24" x 10' 24" x 15' HIC MCO 

Number of Canistersl-_o"'.0"---_-'---_--'o"'.0'---_----'__"'0."'0_----''-_2'''7'''.O'---_-'---_--'0'''.0'---_----'__--'<0."'0__---' 
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2010 Summary, Totals for High Integrity Canister (HIC) 

Gamma Sources 
Photon Total
 

Radionuclide 
Nominal Fuel 

Inventories(Ci) 
Bounding Fuel 
Inventories(Ci) 

Energy Photons/sec
 
Group (bounding)
 

Ac-227 2.84E+OO 1.52E+Ol Avg.MeV
 
Am-241 2.91E+04 3.36E+04 0.0150 4.755E+16
 
Am-242m 3.49E+02 3.59E+02 0.0250 9.916E+15
 
Am-243 9.28E+Ol 1.13E+02 0.0375 9.147E+15
 
C-14 3.01E+Ol 4.91E+Ol 0.0575 9.533E+15
 
C~36 4.56E-Ql 8.20E-Ql 0.0850 5.686E+15
 
Cm-243 1.22E+02 1.32E+02 0.1250 3.834E+15
 
Cm-244 7.52E+03 9.67E+03 0.2250 4.866E+15
 
C<HlO 1.01E+04 1.27E+04 0.3750 2.127E+15
 
Cs-134 5.31E+03 5.53E+03 0.5750 4.193E+16
 
Cs-l35 1.52E+Ol 2.00E+Ol 0.8500 8.361E+14
 
Cs-l37 7.84E+05 1.12E+06 1.2500 1.366E+15
 
Eu-l54 1.11E+04 1.54E+04 1.7500 2.766E+13
 
Eu-l55 1.13E+04 1.19E+04 2.2500 1.132E+12
 
Fe-55 1.75E+03 2.36E+03 2.7500 9.812E+13
 
H-3 5.96E+03 7.60E+03 3.5000 3.024E+09
 
1-129 4.91E-Ql 7.57E-Ql 5.ססOO 6.129E..o7
 
Kr-85 3.32E+04 5.27E+04 7.ססOO 7.058E+06
 
Nr>-237 1.98E+OO 2.36E+OO 11.ססOO 8.102E+05
 
Pa-231 4.10E+OO 2.18E+Ol 
Pb-21 0 4.13E-Q4 2.18E-Q3 
Pm-147 6.15E+04 6.38E+04 
Pu-238 1.23E+04 1.50E+04 
Pu-239 3.56E+03 8.84E+03 
Pu-240 7.48E+03 7.96E+03 
Pu-241 1.74E+05 3.06E+05 
Pu-242 9.11E+OO 1.11E+Ol 
Ra-226 5.13E-Q4 2.66E-Q3 
Ra-228 1.55E-Ql 8.29E-Ql 
Ru-l06 2.70E+03 2.nE+03 
59-79 6.09E+OO 1.17E+Ol 
8n-126 1.48E+Ol 2.15E+Ol 
8r-90 5.11E+05 8.30E+05 
Tc-99 1.71E+02 2.32E+02 
Th-229 1.59E+OO 8.51E+OO 
Th-230 3.75E-02 1.91E-Ql 
Th-232 3.56E-Ql 3.59E-Ql 
~208 5.23E+02 2.79E+03 
U-232 1.42E+03 7.56E+03 T1IermaI P_er 

Nominal Heat U-233 1.09E+03 1.21E+03 
U-234 
U-235 

3.50E+Ol 
2.10E-Ql 

1.58E+02 
4.45E-Ql 

Output Bounding Heat 
/W_ 0.-.. /WaIts\
 

U-236 2.48E+OO 2.nE+OO 1.01E-t04 1.59E-t04
 

U-238 4.69E-Ql 5.38E-Ql Total Total
 
Y-90 5.11E+05 8.30E+05 
Other Radlonuclldes 8.03E+05 1.16E+06 

otal Canister U
 
18" x 10' 18" x 15' 24" x 10' 24" x 15' Hie MCO
 

Number 01 Canislers'----'O"'.0'--------'__--'O"'.O"----_----'_---'O"'.O'----_L-_-"0"'.0'-----_'-_--'l:-71"'.4"----_--'---__0"'.0"----_--' 

!Bare Fuel Transfers ° IAssemblies 

I 
I
I 
I
I 
I 
I 
I 
I 
I 
I 
I
I
 
I
 

DOEl8NFIREP-Q78 December 2003 
Revision 1 PageC-574 I
 

I
 
I
 



I
 
I
 2010 Summary, Totals for Mea 

Gamma Sources 
Photon Total 

RadionucUde 
Nominal Fuel 

InventorieS(Ci) 
BoundlngFuel 
Inventorles(Ci) 

Energy Photonsfsec 
Group (bounding) 

Ac-227 3.41E-ro 6.82E-ro Avg.MeV 
Am-241 7.55E+05 1.51E+06 0.0150 7.448E+17 
Am-242m 5.44E+02 1.09E+03 0.0250 1.521E+17 
Am-243 6.04E+02 1.21E+03 0.0375 1.410E+17 
C-14 6.82E+02 1.36E+03 0.0575 1.610E+17 
C~36 3.48E-Ql 6.96E-Ql 0.0850 8.445E+16 
Cm-243 1.09E+02 2.18E+02 0.1250 5.624E+16 
Cm-244 2.45E+04 4.90E+04 0.2250 7.245E+16 
Co-6O 1.57E+03 3.13E+03 0.3750 3.134E+16 
Cs-l34 1.18E+02 2.37E+02 0.5750 6.793E+17 
Cs-l35 7.86E+Ol 1.57E+02 0.8500 7.066E+15 
Cs-137 9.19E+06 1.84E+07 1.2500 4.125E+15 
Eu-l54 5.65E+04 1.13E+05 1.7500 1.966E+14 
Eu-155 2.85E+03 5.71E+03 2.2500 1.734E+l0 
Fe-55 3.94E+Ol 7.88E+Ol 2.7500 6.351E<OO 
H-3 2.41E+04 4.83E+04 3.5000 9.201E+08 
1-129 6.61E+OO 1.32E+Ol 5.ססOO 3.917E+08 
Kr-85 2.04E+05 4.09E+05 7.ססOO 4.490E+07 
No-237 6.64E+Ol 1.33E+02 11.ססOO 5.144E+06 
Pa-231 9.55E-ro 1.91E-02 
Pb-21 0 2.02E-Q4 4.05E-Q4 
Pm-147 4.46E+03 8.92E+03 
Pu-238 1.76E+05 3.52E+05 
Pu-239 2.12E+05 4.24E+05 
Pu-240 1.70E+05 3.41E+05 
Pu-241 4.77E+06 9.55E+06 
Pu-242 1.32E+02 2.64E+02 
Ra-226 8.01E-Q4 1.60E-ro 
Ra-228 2.37E-06 4.73E-06 
Ru-l06 4.52E-OO 9.04E-OO 
5e-79 8.37E+Ol 1.67E+02 
Sn-126 1.09E+Ol 2.19E+Ol 
Sr-90 6.50E+06 1.30E+07 
Tc-99 2.79E+03 5.59E+03 
Th-229 6.16E-Q5 1.23E-Q4 
Th-230 1.26E-Ql 2.52E-Ql 
Th-232 2.42E-06 4.83E-06 
~208 7.58E-02 1.52E-Ql 
U-232 
U-233 
U-234 
U-235 

2.05E-Ql 
1.80E-02 
4.93E+02 
4.76E+Ol 

4.11E-Ql 
3.61E-02 
9.86E+02 
5.71E+Ol 

Thermal P_er
 

Nominal Heat
 
80undIngHeat::: Output l\Vattsl 

U-236 8.92E+Ol 1.78E+02 1.33E+05 2.65E+05 
U-238 7.02E+02 7.05E+02 Total Total 
Y-90 6.50E+06 1.30E+07 
Other Radionuclldes 8.82E+06 1.77E+07 

otal Canister U S 
18" x10' 18" x15' 24" x10' 24" x15' HIC Mea 

Numberofcen-.s'---'O"'.O"--_'-_--'O"'.O"--_--'__O"',"-O_--'__-"O."'O__'-_----'O"',O'--_--'__-"4"'19"'.0"--_-' 
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2010 Summary, Totals for Bare Fuel Transfers 

Gamma Sources 

Photon Total 
Nominal Fuel Bounding Fuel Energy Photonslsec 

Radionuclide Inventories(Ci) Inventories(CI) Group (bounding) 
Ac-227 4.09E-{)2 8.17E-{)2 Avg.MeV 
Am-241 2.88E+05 5.72E+05 0.0150 1.694E+17 
Am-242m 5.95E+02 1.18E+03 0.0250 3.407E+16 
Am-243 9.30E+02 1.84E+03 0.0375 3.199E+16 
e-14 2.14E+03 4.27E+03 0.0575 3.909E+16 
CI-36 4.02E+01 8.04E+01 0.0850 1.662E+16 
Cm-243 3.12E+02 6.15E+02 0.1250 1.375E+16 
Cm-244 6.58E+04 1.30E+05 0.2250 1.619E+16 
Co-6O 4.91E+05 9.83E+05 0.3750 6.945E+15 
Cs-134 6.44E+02 1.28E+03 0.5750 1.484E+17 
Cs-135 2.29E+01 4.55E+01 0.8500 3.116E+15 
Cs-137 2.02E+06 4.00E+06 1.2500 7.526E+16 
Eu-154 5.57E+04 1.11E+05 1.7500 9.343E+13 
Eu-155 5.88E+03 1.17E+04 2.2500 3.922E+11 
Fe-55 5.42E+03 1.08E+04 2.7500 1.225E+11 
H-3 3.40E+04 6.73E+04 3.5000 1.890E+09 
1-129 1.21E+OO 2.39E+OO 5.0000 8.075E+08 
Kr-85 5.37E+04 1.06E+05 7.ססOO 9.305E+07 
NJ>:237 1.40E+01 2.76E+01 11.ססOO 1.069E+07 
Pa-231 5.13E-{)2 1.02E-{)1 
Pb-210 4.73E-{)4 9.44E-{)4 
Pm-147 3.20E+03 6.37E+03 
Pu-238 1.13E+05 2.06E+05 
Pu-239 1.70E+04 2.95E+04 
Pu-240 1.78E+04 3.82E+04 
Pu-241 1.32E+06 4.32E+06 
Pu-242 9.65E+01 1.63E+02 
Ra-226 1.29E-{)3 2.57E-{)3 
Ra-228 1.03E-{)2 2.07E-{)2 
Ru-106 3.28E-{)1 6.52E-{)1 
58-79 1.63E+01 3.23E+01 
Sn-126 2.92E+01 5.76E+01 
Sr-90 1.44E+06 2.85E+06 
Tc-99 5.31E+02 1.05E+03 
Th-229 3.03E-{)2 6.05E-{)2 
Th-230 1.20E-{)1 2.38E-{)1 
Th-232 1.04E-{)2 2.08E-{)2 
T1-208 1.70E+OO 3.39E+OO 
U-232 4.60E+OO 9.19E+OO Thennal Power 
U-233 6.25E+OO 1.25E+01 Nominal Heal 
U-234 2.71E+02 5.40E+02 Output Bounding Heat 
U-235 1.17E+01 2.31E+01 /Watts) Otdnut nNatts) 
U-236 1.21E+01 2.40E+01 4A7E+04 8.81E+04 
U-238 1.62E+01 1.85E+01 Total Total 
Y-9Q 1.44E+06 2.85E+06 
Other RadionuclJdes 2.66E+06 5.29E+06 

Total Canister U 
18"X15' 24" x10' 24" X 15' HIC MCa 

Number 01 canIslersL_ ____'''''___..L..._----'O~.O'______ __'__ 0.0 ____'''''___.J__ 0.0____'''''____ __'___=0.0____'___=0.0__.J 
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2010 Summary, DBE category: Stable Metals, Intact 

Gamma Sources 
Photon Total 

Nominal Fuel Bounding Fuel E~rgy photons/sec 
RadlonucUde Inventorles(CI) Inventorles(Ci) Group (bounding) 
Ac-227 2.25E-03 4.42E-03 Ava. MeV 
Am-241 2.06E+04 3.96E+04 0.0150 1.532E+18 
Am-242m 9.95E+OO 1.94E+01 0.0250 3.258E+17 
Am-243 3.85E+01 6.74E+01 0.0375 2.965E+17 
C-14 1.53E+OO 3.03E+OO 0.0575 2.991E+17 
CI-36 1.45E-03 2.89E-03 0.0850 1.875E+17 
Cm-243 8.62E+OO 1.52E+01 0.1250 1.516E+17 
Cm-244 5.53E+03 9.08E+03 0.2250 1.596E+17 
Co-6O 1.36E+03 2.61E+03 0.3750 7.451E+16 
Cs-l34 1.78E+06 3.07E+06 0.5750 1.119E+18 
Cs-l35 2.13E+01 4.05E+01 0.8500 1.249E+17 
Cs-l37 1.35E+07 2.53E+07 1.2500 2.661E+16 
Eu-l54 3.89E+05 7.11E+05 1.7500 1.040E+15 
Eu-l55 1.76E+05 3.13E+05 2.2500 1.531E+15 
Fe-55 9.91E+04 1.81E+05 2.7500 1.008E+13 
H-3 4.30E+04 7.99E+04 3.5000 1.144E+12 
1-129 4.00E+OO 7.58E+OO 5.ססOO 6.158E+07 
Kr-85 1.10E+06 2.05E+06 7.ססOO 7.059E+06 
No-237 6.37E+01 1.17E+02 11.ססOO 8.083E+05 
Pa-231 7.80E-03 1.52E-{)2 
Pb-21 0 1.65E-04 3.29E-04 
Pm-147 7.03E+06 1.29E+07 
Pu-238 2.05E+05 3.60E+05 
Pu-239 1.01E+04 1.98E+04 
Pu-240 5.35E+03 1.05E+04 
Pu-241 9.32E+05 1.78E+06 
Pu-242 6.04E+OO 1.12E+01 
Ra-226 7.04E-04 1.39E-03 
Ra-228 6.23E-06 1.24E~ 

Ru-106 6.03E+05 1.10E+06 
56-79 6.95E+01 1.32E+02 
5n-126 6.17E+01 1.17E+02 
5r-9O 1.28E+07 2.4OE+07 
Tc-99 2.27E+03 4.31E+03 
Th-229 2.30E~ 4.50E~ 

Th-230 1.33E-Ql 2.60E-Q1 
Th-232 8.10E-06 1.61E~ 

T1-208 2.16E-Q1 4.06E-Ql 
U-232 6.19E-Q1 1.16E+OO 1bermal Power 
U-233 1.57E-{)2 3.03E-{)2 NomInal Heal 
U-234 7.55E+02 1.44E+03 0\IIpUt BoundIng Heal 
U-235 2.21E+01 3.68E+01 1W8\tlIl OutDut 1W8\tlIl 
U-238 8.31E+01 1.57E+02 2.15E+05 3.97E+05 
U-238 3.50E+OO 3.54E+OO Total Total 
V-9O 1.28E+07 2.40E+07 
Other Radlonuclldes 1.95E+07 3.62E+07 

24" xl0' 
235.8 165.3 
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2010 Summary, DBE category: Stable Metals, Not Intact 

Gamma Sources 
Photon Total 

NomInal Fuel Bounding Fuel Energy Photon$lsec 
Radionucllde lnventorles(Ci) Inventories(Ci) Group (bounding) 
Ac-2Z7 2.89E-{)6 2.89E-{)6 AVA. MeV 
Am-241 4.82E.()5 4.82E.()5 0.0150 8.747E+12 
Am-242m O.OOE+OQ O.OOE+OO 0.0250 1.829E+12 
Am-243 7.74E-13 7.74E-13 0.0375 1.602E+12 
C-14 2.01E-Q3 2.01E-Q3 0.0575 1.694E+12 
CI-36 5.09E-{)6 5.09E-{)6 0.0850 1.033E+12 
Cm-243 2.06E-12 2.06E-12 0.1250 6.685E+11 
Cm-244 8.57E-14 8.57E-14 0.2250 8.786E+11 
~ 1.39E+OQ 1.39E+OO 0.3750 3.887E+11 
Cs-134 8.92E-Q3 8.92E-Q3 0.5750 6.685E+12 
Cs-135 4.15E-Q3 4.15E-Q3 0.8500 6.315E+10 
CS-137 1.80E+02 1.80E+02 1.2500 1.244E+11 
Eu-154 5.72E-02 5.72E-02 1.7500 1.628E+09 
EU-155 1.06E+OO 1.06E+OO 2.2500 7.971E+05 
Fe-5S 7.13E-02 7.13E-02 2.7500 3.037E+04 
H-3 7.57E-Q1 7.57E-Q1 3.5000 9.126E+02 
1-129 1.05E-Q4 1.05E-Q4 5ססoo 5.803E+OO 
Kr-85 9.39E+OO 9.39E+OO 7.ססOO 4.899E.()1 
ND-237 3.05E-Q4 3.05E-Q4 11.ססOO 4.449E-02 
Pa-231 8.95E-{)6 8.95E-{)6 
Pb-21 0 1.27E-10 1.27E-10 
Pm-147 5.62E+OO 5.82E+OO 
Pu-238 1.78E-02 1.78E-02 
Pu-239 1.80E+OO 1.80E+OO 
Pu-240 6.27E-Q3 6.27E-Q3 
Pu-241 7.93E-Q4 7.93E-Q4 
Pu-242 4.03E-11 4.03E-11 
Ra-226 5.75E-10 5.75E-10 
Ra-228 2.04E-09 2.04E-09 
Ru-106 8.61E-Q4 8.61E-Q4 
Se-79 1.52E-Q3 1.52E-Q3 
Sn-126 3.46E-Q3 3.46E-Q3 
Sr-90 1.59E+02 1.59E+02 
Tc-99 4.13E-02 4.13E-02 
Th-229 2.13E-09 2.13E-09 
Th-230 1.04E-Q7 1.04E-Q7 
Th-232 2.18E-09 2.18E-09 
TI-208 6.20E-Q7 6.20E-Q7 
U-232 
U-233 
U-234 
U-235 

1.88E-{)6 
8.99E-Q7 
4.50E-Q4 
4.24E-Q4 

1.88E-{)6 
8.99E-Q7 
4.50E-Q4 
6.38E-Q4 

Thermal Power 
Nominal Heat:: BoundIng Heat 

0UtDut /Watlsl 
U-236 1.16E-Q3 1.16E-Q3 2.03E+OO 2.03E+OO 
U-238 2.79E-Q4 2.88E-Q4 Total Total 
Y-90 1.59E+02 1.59E+02 
Other RadionucUdes 1.77E+02 1.77E+02 

0181 Canister U Summa 
18- x 10' 18- x 15' 24- x 15' HtC 

Number 01 CanislersL-------=0"'.0'-----' 0"'.O=---_--'_-----==-_--'-_--'0"'.0'-----_-'---_----'1"'.0__-'-__= __-'

tare Fuel Transfers
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2010 Summary, DBE category: Non-Metals, Intact 

Gamma Sources 
Photon Total 

Radlonucllde 
Nominal Fuel 

inventorles(CI) 
Bounding Fuel 
inventorles(CI) 

Energy Photons/sec 
Group (bounding) 

Ac-227 4.66E+01 8.55E+01 Avg.MeV 
Am-241 1.07E+06 2.07E+06 0.0150 9.495E+17 
Am-242m 3.73E+03 7.48E+03 0.0250 1.941E+17 
Am-243 2.93E+03 5.80E+03 0.0375 1.804E+17 
C-14 1.10E+04 1.95E+04 0.0575 2.060E+17 
C~36 1.97E+02 3.57E+02 0.0850 1.088E+17 
Cm-243
 1.41E+03 2.83E+03 0.1250 7.810E+16 
Cm-244
 1.66E+05 3.67E+05 0.2250 9.303E+16 
Co-6O 2.56E+06 4.61E+06 0.3750 4.060E+16 
Cs-134 6.03E+04 1.22E+05 0.5750 8.170E+17 
Cs-135 1.60E+02 3.15E+02 0.8500 2.057E+16 
Cs-137 1.13E+07 2.18E+07 1.2500 3.548E+17 
Eu-154 2.81E+05 5.57E+05 1.7500 5.505E+14 
Eu-155 8.80E+04 1.78E+05 2.2500 1.854E+13 
Fe-55 8.69E+04 1.68E+05 2.7500 5.375E+14 
H-3 1.27E+05 2.36E+05 3.5000 4.585E+l0 
1-129 6.82E+OO 1.31E+01 5.ססOO 2.322E+09 
Kr-85 4.00E+05 7.73E+05 7.ססOO 2.674E+08 
Np-237 5.80E+01 1.12E+02 11.ססOO 3.070E+07 
Pa-231 6.59E+01 1.21E+02 
Pb-21 0 1.12E-02 1.9OE-02 
Pm-147 3.49E+05 7.05E+05 
Pu-238 5.1OE+05 9.72E+05 
Pu-239 2.15E+05 2.79E+05 
Pu-240 1.63E+05 2.41E+05 
Pu-241 7.23E+06 1.76E+07 
Pu-242 3.21E+02 5.09E+02 
Ra-226 2.05E-02 3.33E-02 
Ra·228 3.16E+OO 5.98E+OO 
RU-l06 1.92E+04 3.89E+04 
8&-79 1.04E+02 1.98E+02 
5n-126 1.67E+02 3.24E+02 
5r-9O
 8.48E+06 1.62E+07 
Tc-99 2.71E+03 5.16E+03 
Th-229 3.13E+01 5.88E+01 
Th-230 1.70E+OO 2.72E+OO 
Th-232 7.44E+OO 7.59E+OO 
~208 8.37E+03 1.53E+04 
U-232 2.26E+04 4.14E+04 Thennal Power
 

NomlnalHeat
 U-233 1.68E+04 2.06E+04 
U-234 
U-235 

2.96E+03 
4.87E+01 

4.57E+03 
9.34E+01 

BoundlngHe8t .
~: 0_nNlIlts) . 

U-236 6.42E+01 1.14E+02 2.34f.t05 4.38f.+05 
U-238 4.18E+01 5.06E+01 Total Total 
Y-90 8.48E+06 l.62E+07 
Other Radlonuclldes 1.47E+07 2.80E+07 

Total C8nlstefU Summa 
18" x 10' 18" x 15' 24" x 10' 24" x 15' HIC MCa 

Number of CenisleraL-......:..:164=.7_-'-_---"78"'1"'.1'--_-"---_-'0"'.0'--_L-._2"'7co.0'-----.J'--_......:..:1."-0__...L_--'1""8."-0_-----' 
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2010 Summary, DBE category: Non-Metals, Not Intact 

Gamma Sources 
Photon Total 

Nominal Fuel Bounding Fuel Energy Photons/sec 
Radlonucllde Inventories(Ci) Inventoriea(Ci) Group (bounding) 
Ac-227 3.12E+OO 1.57E+01 Avg.MeV 
Am-241 2.72E+OS 3.40E+05 0.0150 1.753E+17 
Am-242m 9.13E+02 1.07E+03 0.0250 3.554E+16 
Am-243 6.98E+02 9.45E+02 0.0375 3.232E+16 
G-14 3.42E+03 3.88E+03 0.0575 3.709E+16 
C~36 6.34E+01 7.20E+01 0.0850 1.964E+16 
Cm-243 2.40E+02 3.42E+02 0.1250 1.454E+16 
Cm-244 3.37E+04 5.61E+04 0.2250 1.670E+16 
Co-6O 4.39E+06 4.62E+06 0.3750 7.186E+15 
Cs-134 8.63E+03 9.87E+03 0.5750 1.334E+17 
Cs-135 4.00E+01 5.27E+01 0.8500 3.913E+15 
Cs-l37 2.54E+06 3.56E+06 1.2500 3.446E+17 
Eu-l54 1.09E+05 1.33E+05 1.7500 1.183E+14 
Eu-l55 2.42E+04 2.79E+04 2.2500 7.270E+12 
Fe-55 5.74E+05 6.15E+05 2.7500 1.007E+14 
H-3 2.84E+04 4.12E+04 3.5000 5.857E+09 
1-129 1.28E+OO 1.93E+OO 5.ססOO 3.517E-HlS 
Kr-85 1.00E+05 1.43E+05 7.ססOO 4.050E+07 
No-237 9.95E+OO 1.45E+01 11.ססOO 4.65OE+06 
Pa-231 4.46E+OO 2.25E+01 
Pb-21 0 8.99E..Q4 2.82E-OO 
Pm-147 9.50E+04 1.29E+05 
Pu-238 9.75E+04 1.48E+05 
Pu-239 1.18E+04 2.25E+04 
Pu-240 1.94E+04 2.61E+04 
Pu-241 2.47E+06 3.49E+06 
Pu-242 6.57E+01 9.57E+01 
Ra-226 1.84E-OO 4.36E-OO 
Ra-228 2.25E~1 9.54E~1 

Ru-106 3.21E+03 4.84E+03 
58-79 1.94E+01 3.07E+01 
Sn-126 2.83E+01 4.41E+01 
Sr-90 2.05E+06 2.88E+06 
Tc-99 6.18E+02 8.42E+02 
Th-229 2.25E+OO 9.79E+OO 
Th-230 1.73E~1 3.60Eo01 
Th-232 5.38Eo01 5.46Eo01 
Tl-208 5.61E+02 2.87E+03 
U-232 1.52E+03 7.76E+03 Thermal Power 
U-233 1.22E+03 1.46E+03 Nominal Heat
U-234 4.12E+02 6.09E+02 
U-235 2. 19E+01 2.56E+01 := =:: 
U-236 1.64E+01 2.05E+01 1.11E+05 1.33E+05 
U-238 3.05E+01 3.10E+01 Total Total 
Y-90 2.OSE+06 2.88E+06 
Other Radionuclides 3.80E+06 5.00E+06 

18- x15' 24" x 15' HIC MeG 
415.7 0.0 0.0 156.4 0.0 

!Bare Fuel Transfers 
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I 2010 Summary, DBE category: Other,lntact 

Gamma Sources 
Photon Total 

NomInal FU!l1 Bounding Fuel Energy Photons/sec 
Radionuclid!l Inventories(Ci) Inventories(CI) Group (bounding) 
Ac-227 1.28E-02 2.02E-02 Ava. MeV 
Am-241 5.61E+04 6.94E+04 0.0150 9.715E+16 
Am-242m 6.19E+Ol 1.17E+02 0.0250 2.000E+16 
Am-243 5.34E+Ol 9.81E+Ol 0.0375 1.n4E+16 
C-14 3.18E+03 3.22E+03 0.0575 1.948E+16 
CI-36 3.78E+Ol 3.85E+Ol 0.0850 1.116E+16 
Cm-243 2.42E+Ol 4.70E+Ol 0.1250 7.386E+15 
Cm-244 3.33E+03 6.42E+03 0.2250 9.573E+15 
Co-6O 5.31E+05 5.40E+05 0.3750 4.159E+15 
Cs-l34 7.07E+Ol 1.33E+02 0.5750 7.617E+16 
Cs-l35 1.35E+Ol 1.84E+Ol 0.8500 8.883E+14 
Cs-l37 1.84E+06 2.05E+06 1.2500 4.038E+16 
Eu-l54 9.83E+03 1.17E+04 1.7500 2.418E+13 
Eu-l55 1.19E+03 1.69E+03 2.2500 2.158E+11 
Fe-55 4.91E+03 5.01E+03 2.7500 6.117E+09 
H-3 3.06E+04 3.22E+04 3.5000 1.260E+08 
1-129 1.03E+OO 1.20E+OO 5.ססOO 4.345E+07 
Kr-85 4.80E+04 5.31E+04 7.ססOO 4.996E+06 
ND-237 8.63E+OO 9.65E+OO 11.ססOO 5.732E+05 
Pa-231 2.31E-02 3.72E-02 
Pb-210 4.96EoOO 4.97EoOO 
Pm-147 1.61E+03 2.15E+03 
Pu-238 1.58E+04 2.15E+04 
Pu-239 2.86E+04 3.19E+04 
Pu-240 1.32E+04 1.54E+04 
Pu-241 3.60E+05 4.43E+05 
Pu-242 8.81E+OO 1.39E+Ol 
Ra-226 1.33E-02 1.34E-02 
Ra-228 1.42EoOO 1.59EoOO 
Ru-l06 1.23E+Ol 2.32E+Ol 
5&-79 1.78E+Ol 1.99E+Ol 
8n-126 1.91E+Ol 2.40E+Ol 
8r-90 1.57E+06 1.73E+06 
Tc-99 5.64E+02 6.29E+02 
Th-229 5.21EoOO 5.70EoOO 
Th-230 1.22E+OO 1.22E+OO 
Th-232 2.85EoOO 2.86EoOO 
Tl-208 1.04E~1 1.47E~1 

U-232 2.80E~1 3.97E~1 Thannal Power 
U-233 1.10E+OO 1.20E+OO Nominal Heat 
U-234 2.65E+03 2.66E+03 OUIPut Bounding Heat 
U-235 2.43E+OO 3.03E+OO /Wattsl 0UlDut cWattsl 
U-236 3.16E+Ol 3.30E+Ol 3.19E+04 3.51E+04 
U-238 4.55E+OO 4.80E+OO Total Total 
V-90 1.57E+06 1.73E+06 
Other Radlonuclldes 2.41E+06 2.63E+06 

otaf canister U Su 
18' x 10' 18' x 15' 24' x 10' 24' x 15' HIC Mea 

Number of CanIslersL--=21'-'..7'---'-__--'9"'.1'--_---'-_--'0"'.0'----_L-_-"0."'0_-----'__--'-'1.0"--_-'-__-'0"'.0'--_..J 
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2010 Summary, DBE category: Other, Not Intact 

Gamma Sources 
Photon Total 

Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Inventories(Ci) Inventories(CJ) Group (bounding) 
Ac-2Z1 9. 13E-{)3 1.62E-02 Avg.MeV 
Am-241 6.93E+05 1.39E+06 0.0150 7.139E+17 
Am-242m 4.21E+02 8.41E+02 0.0250 1.460E+17 
Am-243 3.43E+02 6.76E+02 0.0375 1.349E+17 
C-14 6.70E+02 1.34E+03 0.0575 1.537E+17 
CI-36 1.42E-01 2.12E-01 0.0850 8.109E+16 
Cm-243 2.98E-02 5.64E-02 0.1250 5.384E+16 
Cm-244 3.27E+03 6.54E+03 0.2250 6.955E+16 
Co-6O 1.25E+04 1.39E+04 0.3750 3.014E+16 
Cs-134 2.79E+02 3.80E+02 0.5750 6.464E+17 
Cs-135 7.83E+01 1.51E+02 0.8500 6.574E+15 
Cs-137 8.87E+06 1.75E+07 1.2500 4.52OE+15 
Eu-154 4.80E+04 9.58E+04 1.7500 1.817E+14 
Eu-155 4.81E+03 6.92E+03 2.2500 8.565E+11 
Fe-55 1.71E+03 1.74E+03 2.7500 3.937E+10 
H-3 1.64E+04 3.16E+04 3.5000 1.431E+09 
1-129 6.33E+OO 1.25E+01 5.ססOO 1.271E+OS 
Kr-85 2.10E+05 4.03E+05 7.ססOO 1.441E+07 
Ne-237 6.19E+01 1.23E+02 11.ססOO 1.641E+06 
Pa-231 2.33E-02 3.89E-02 
Pb-21 0 1.67E-04 3.33E-04 
Pm-147 4.13E+04 4.56E+04 
Pu-238 1.44E+05 2.88E+05 
Pu-239 2.10E+05 4.17E+05 
Pu-240 1.64E+05 3.28E+05 
Pu-241 4.39E+06 8.nE+06 
Pu-242 1.04E+02 2.09E+02 
Ra-226 7.05E-04 1.41E-{)3 
Ra-228 1.51E-04 2.94E-04 
Ru-106 1.09E+03 1.09E+03 
5&-79 8.05E+01 1.59E+02 
$n-126 4.61E+OO 5.27E+OO 
Sr-90 6.36E+06 1.25E+07 
Tc-99 2.68E+03 5.31E+03 
Th-229 1.35E-{)3 2.69E-{)3 
Th-230 1.17E-01 2.35E-01 
Th-232 2.58E-02 2.58E-02 
11-208 4.23E-01 8.45E-01 
U-232 1.15E+OO 2.29E+OO Thermal Power 
U-233 8.65E+01 8.68E+01 Nominal Heat 
U-234 4.72E+02 9.44E+02 0utp14 Bounding Heat 
U-235 4.76E+01 5.71E+01 /Watts\ 0uIDut /Watts\
U-236 8.76E+01 1.74E+02 1.26E+05 2.48E+05 
U-238 6.97E+02 6.99E+02 Total Total 
Y-90 6.36E+06 1.25E+07 
Other Radlonuclldes 8.54E+06 1.68E+07 

otalCanistarU Sum 
18" x 10' 18" x 15' 24" x 10' 24" x 15' HIC MCO 

Number 01 CBnIstersL..--'2"'.0'--------'-__--'0e::.0'----_----'-_---'O"'.0'----_L-_-"0"'.0'--_'--__'.'-".",.0'--_--L_---'40"-'"'.0'----_-' 
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I Fuel Radionuclide Inventory Worksheet 

I. Fuell!lld Template hlf_tum Estimated 
Fuel Name: AGRR (PULSED GORE) lFuei decay start date: 2035 Canister usage: 

SNF 10#: 757 E~munasm: 2~ 18"xl0' 
Fuel Units & Dascr: 251 - ELEMENT Template: Pathfinder (Ught Water, SST, 60 to 1000/0, U) 2.26 
_vy Metal Mass: BOi..=120.83k9 ; EOi..=120.83k9 'Template Bumup(MWd): 6.01 
ROO Storage Site: INEEL Template BOL _vy Metal Mass (MT): 0.00012882 

Template Decay Time- 5 years 
on. Estimates m x" Xb b y" Yb Gamma Sources 

Photon Total 
CilMWdFrom Nominal Sounding Fuel Initial Activity Nominal Fuel Sounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Burnup (MWd)' (Gi) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 1.9667E-Q9 2,282.862 4,565.724 O.OOE+OO 4.49E-06 8.98E-06 Avg.MeV
 

Am-241 4.9486E-05 2,282.862 4,565.724 O.OOE+OO 1.13E-Ol 2.26E-01
 0.0150 8.978E+14 
Am-242m 9.7537E-09 2,282.862 4,565.724 O.OOE+OO 2.23E-05 4.45E-Q5 0.0250 1.915E+14 
Am-243 9.8602E-l0 2,282.862 4,565.724 O.OOE+OO 2.26E-06 4.51E-06 0.0375 1.709E+14 
C-14 2.3095E-04 2,282.862 4,565.724 O.OOE+OO 5.27E-01 1.05E+OO 0.0575 1.718E+14 
CI-36 1.2261E-06 2,282.862 4,565.724 O.OOE+OO 2.80E-03 5.60E-03 0.0850 1.089E+14 
Cm-243 5.1581E-l0 2,282.862 4,565.724 O.OOE+OO 1.18E-Q6 2.36E-06 0.1250 8.686E+13 
Cm-244 7.3012E-Q9 2,282.862 4,565.724 O.OOE+OO 1.67E-05 3.33E-Q5 0.2250 9.015E+13 
Co-60 3.6556E+OO 2,282.862 4,565.724 O.OOE+OO 8.35E+03 1.67E+04 0.3750 4.376E+13 
CS-l34 7.2063E-02 2,282.862 4,565.724 O.OOE+OO 1.65E+02 3.29E+02 0.5750 5.305E+14 
Cs-l35 3.0316E-05 2,282.862 4,565.724 O.OOE+OO 6.92E-02 1.38E-01 0.8500 2.568E+13 
Cs-137 2.9002E+OO 2,282.862 4,565.724 O.OOE+OO 6.62E+03 1.32E+04 1.2500 1.24OE+15 
Eu-l54 7.5025E-03 2,282.862 4,565.724 O.OOE+OO 1.71E+Ol 3.43E+01 1.7500 4.379E+11 
Eu-155 4.6123E-Q2 2,282.862 4,565.724 O.OOE+OO 1.05E+02 2.11E+02 2.2500 1.253E+12 
Fe-55 3.6439E+OO 2,282.862 4,565.724 O.OOE+OO 8.32E+03 1.66E+04 2.7500 7.109E+09 
H-3 1.3524E-02 2,282.862 4,565.724 O.OOE+OO 3.09E+Ol 6.17E+Ol 3.5000 7.849E+08 
1-129 7.3195E-07 2,282.862 4,565.724 O.OOE+OO 1.67E-03 3.34E-Q3 5.ססOO 1.891E+02 
Kr-85 2.8686E-Ql 2,282.862 4,565.724 O.OOE+OO 6.55E+02 1.31E+03 7.ססOO 2.123E+01 
Np-237 1.1478E-Q6 2,282.862 4,565.724 O.OOE+OO 2.62E-03 5.24E-03 11.ססOO 2.406E+OO 
Pa-231 1.0990E-08 2,282.862 4,565.724 O.OOE+OO 2.51E-05 5.02E-05
 
Pb-21 0 8.0782E-15 2,282.862 4,565.724 O.OOE+OO l.84E-ll 3.69E-ll
 
Pm-147 3.2097E+OO 2,282.862 4,565.724 O.OOE+OO 7.33E+03 1.47E+04
 
Pu-238 3.7404E-Q4 2,282.862 4,565.724 O.OOE+OO 8.54E-01 1.71E+OO
 
Pu-239 6.6839E-Q4 2,282.862 4,565.724 O.OOE+OO 1.53E+OO 3.05E+OO
 
Pu-240 8.7121E-05 2,282.862 4,565.724 O.OOE+OO 1.99E-Ql 3.98E-Ql
 
Pu-241 3.0283E-03 2,282.862 4,565.724 O.OOE+OO 6.91E+OO l.38E+Ol
 
Pu-242 1.9717E-09 2,282.862 4,565.724 O.OOE+OO 4.50E-Q6 9.00E-Q6
 
Ra-226 7.3527E-14 2,282.862 4,565.724 O.OOE+OO 1.68E-l0 3.36E-l0
 
Ra-228 6.0965E-12 2,282.862 4,565.724 O.OOE+OO 1.39E-08 2.78E-Q8
 
Ru-l06 1.6531E-Ql 2,282.862 4,565.724 O.OOE+OO 3.77E+02 7.55E+02
 
5e-79 1.3228E-Q5 2,282.862 4,565.724 O.OOE+OO 3.02E-Q2 6.04E-Q2
 

5n-126 1.1494E-Q5 2,282.862 4,565.724 O.OOE+OO 2.62E-Q2 5.25E-02
 
5r-90 2.7854E+OO 2,282.862 4,565.724 O.OOE+OO 6.36E+03 1.27E+04
 
Tc-99 4.6656E-Q4 2,282.862 4,565.724 O.OOE+OO 1.07E+OO 2.13E+OO
 
Th-229 2.9368E-12 2,282.862 4,565.724 O.OOE+OO 6.70E-Q9 1.34E-08
 
Th-230 3.2662E-ll 2,282.862 4,565.724 O.OOE+OO 7.46E-Q8 1.49E-Q7
 
Th-232 8.3045E-12 2,282.862 4,565.724 O.OOE+OO l.90E-08 3.79E-Q8
 
TJ-208 2.6722E-Q8 2,282.862 4,565.724 O.OOE+OO 6.10E-05 1.22E-Q4
 

U-232 7.7720E-Q8 2,282.862 4,565.724 O.OOE+OO l.77E-04 3.55E-04
 Thermal Power
 

U-233 2.9834E-Q9 2,282.862 4,565.724 O.OOE+OO 6.81E-Q6 1.36E-Q5
 Nominal Heat Bounding 
U-234 3.5275E-Q7 2,282.862 4,565.724 O.OOE+OO 8.05E-Q4 1.61E-03 Output Heat Output 
U-235 -2.7761 E-Q6 2,282.862 0.000 5.51E-02 4.88E-02 5.51E-02 (Watts) (Watts) 
U-236 1.6190E-Q5 2,282.862 4,565.724 O.OOE+OO 3.70E-02 7.39E-02 2.42E+02 4.85E+02 
U-238 -2.8547E-Q9 2,282.862 0.000 3.20E-02 3.20E-02 3.20E-Q2 Total Total 
Y-90 2.7870E+OO 2,282.862 4,565.724 O.OOE+OO 6.36E+03 1.27E+04 
Other Radionuclides 1.20E+04 2.40E+04 

:UI. 'felllillate SeIe<:UoIl ~l'V.1J1ll'IUl l!lldCbedllI 
TemDlata Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Modorator: UGHTWATER UGHTWATER This Template was used for the foUowing reasons: 

F.... Clsdding: SST SST This fuel matches on aU param9ters except enrichment. 
BOL 11M eonstltuents: U02-8e02 U 

BOL Enrichment 'Yo: 21.10367543 60 to 100 

Bumup Summary (MWd)< Basis for bumup used in estimate: 
FromSFD Estimated 

Nornlnsl:) I 2,282.862 Nominal bumup assumed to be 2"0 of BOL heavy metal mass. 
Boundlng:1 199.9761 4,565.724 Bounding bumup assU1'l'll9d to be twice nominal bumup. 

Checks 

EstImated Bumupl
 
BumuD MultiDiler
 Given Bumup Estimated EOL HMlGlvsn EOL HM 

Nominal: 0.40 I 0.981 
Bounding: 0.81 22.83 ,

Reactor shutdovv'n, core removal, storage, shipping or other date conflnmng that Inadlatlon ceased for fuel. 

2Total bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdlMT). 
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I 
Fuel Radionuclide Inventory Worksheet 

L Fuel and Template lJlfonnatloo 
Fuel Name: At.1ERICIUM TARGETS 

SNFID#: 77f) 
Fuel Units & Oeser: 12 - ROD 
lleavy Metal Mass: BOl=.l5kg ; EOl=.12kg 
ROD Storage SIte: HANFORD 

1FueI decay start date: 1970 
Estimates as of: 2030 

Template: (Worst ease) 
'Templste Bumup(MWd): 62.5 

Template BOL Heavy Metal Mass (MT): 0.00186865 
Template Decay Time" 50 years 

n. Estimates m x. x, b y. y, 

CilMWd From 
Radionuclide Template 
Ac-227 2.52ooE-Q6 
Am-241 8.6432E+OO 
Am-242m 1.5728E-02 
Am-243 1.6288E-02 
C-14 1.2088E-01 
CI-38 2.2849E-Q3 
Cm-243 6.0144E-Q4 
Cm-244 9.4880E-02 
Co-60 3.9052E+OO 
Cs-134 2.2139E-Q6 
Cs-135 4.3976E-Q4 
Cs-137 1.4887E+01 
Eu-154 3.7342E-Q1 
Eu-155 8.4893E-Q3 
Fe-55 5.3750E-03 
H-3 1.0472E-01 
1-129 1.OS18E-Q5 
Kr-BS 2.2717E-Q1 
Np-237 1.6400E-Q4 
Pa-231 2.8688E-Q6 
Pb-21O 4.7312E-Q8 
Pm-147 3.2198E-Q4 
Pu-238 -1.1924E+OO 
Pu-239 -4.8600E-Q2 
Pu-240 -3.0127E-Q1 
Pu-241 -1.2917E+02 
Pu-242 -1.1381E-Q4 
Ra-226 1.0780E-Q7 
Ra-228 6.0160E-Q7 
Ru-1OS 1.3388E-13 
Se-79 1.9179E-Q4 
Sn-126 1.6869E-Q4 
Sr-90 1.3859E+01 
Tc-99 6.7678E-Q3 
Th-229 2.2592E-Q6 
Th-230 7_5955E-Q6 
Th-232 -4.2431 E-Q9 
Tl-2OB 7.5795E-Q5 
U-232 2.0521E-Q4 
U-233 3.6128E-Q4 
U-234 1.2788E-Q2 
U-235 5.7486E-Q4 
U-238 2.3485E-Q4 
U-238 1.1581E-Q4 
Y-90 1.3861E+01 
Other Radionuclides 
m. TenJPIlIte SeJeetioo SumnlatY.B 

Nominal Bounding Fuel 
Fuel Bumup (MWd)' Bumup (MWd)' 

30.563 61.127 
30.563 61.127 
30.563 61.127 
30.563 61.127 
30.563 61.127 
30.563 61.127 
30.563 61.127 
30.563 61.127 
30.563 61.127 
30.563 61.127 
30.563 61.127 
30.563 61.127 
30.563 61.127 
30.563 61.127 
30.563 61.127 
30.563 61.127 
30.563 61.127 
30.563 61.127 
30.563 61.127 
30.563 61.127 
30.563 61.127 
30.563 61.127 
30.563 0.000 
30.563 0.000 
30.563 0.000 
30.563 0.000 
30.563 0.000 
30.563 61.127 
30.563 61.127 
30.563 61.127 
30.563 61.127 
30.563 61.127 
30.563 61.127 
30.563 61.127 
30.563 61.127 
30.563 61.127 
30.563 0.000 
30.563 61.127 
30.563 61.127 
30.563 61.127 
30.563 61.127 
30.563 61.127 
30.563 61.127 
30.563 61.127 
30.563 61.127 

llndCtledts 

Initial Activity 
(Ci) 

O.ooE+OO 
O.ooE+OO 
O.ooE+OO 
9.57E+OO 
O.ooE+OO 
O.ooE+OO 
O.ooE+OO 
O.ooE+OO 
O.ooE+OO 
O.ooE+OO 
O.ooE+OO 
O.ooE+OO 
O.ooE+OO 
O.ooE+OO 
O.ooE+OO 
O.ooE+OO 
O.ooE+OO 
O.OOE+OO 
O.ooE+OO 
O.ooE+OO 
O.ooE+OO 
O.ooE+OO 
1.93E+01 
2.33E+OO 
2.98E+OO 
7.67E+02 
1.29E-Q2 
O.ooE+OO 
O.ooE+OO 
O.ooE+OO 
O.ooE+OO 
O.ooE+OO 
O.ooE+OO 
O.ooE+OO 
O.ooE+OO 
O.ooE+OO 
3.04E-Q6 
O.ooE+OO 
O.ooE+OO 
O.ooE+OO 
O.ooE+OO 
6.45E-OS 
O.ooE+OO 
8.03E-OS 
O.ooE+OO 

Nominal Fuel 
InvenlOries(Ci) 

7.70E-05 
2.64E+02 
4.81E-01 
1.01E+01 
3.69E+OO 
6.98E-Q2 
1.84E-Q2 
2.90E+OO 
1.19E+02 
6.77E-05 
1.34E-Q2 
4.55E+02 
1.14E+01 
2.59E-Q1 
1.64E-Q1 
3.20E+OO 
3.25E-04 
6.94E+OO 
5.01E-Q3 
8.77E-OS 
1.45E-Q6 
9.84E-Q3 
O.ooE+OO 
8A7E-01 
O.ooE+OO 
O.OOE+OO 
9.41E-03 
3.29E-Q6 
1.84E-Q5 
4.09E-12 
5.86E-Q3 
5.09E-Q3 
4.24E+02 
2.07E-Q1 
6.90E-Q5 
2.32E-04 
2.91E-Q6 
2.32E-Q3 
6.27E-Q3 
1.10E-Q2 
3.91E-Q1 
1.76E-Q2 
7.18E-Q3 
3.55E-Q3 
4.24E+02 
1.57E+03 

Estimated
 

Canister usage:
 
HIC
 
3.00 

Gamma Sources 
Photon Total 

Bounding Fuel Energy Photons/sec 
Inventories(Ci) 

1.54E-Q4 
5.28E+02 
9.61E-01 
1.OSE+01 
7.38E+OO 
1.40E-Q1 

Group (bounding) 
Avg. MeV 

0.0150 5.192E+13 
0.0250 1.023E+13 
0.0375 8.674E+12 
0.0575 1.634E+13 
0.0850 5.684E+12 
0.1250 3.878E+12 
0.2250 4.741E+12 
0.3750 2.052E+12 
0.5750 3.396E+13 
0.8500 7.437E+l1 
1.2500 1.823E+13 
1.7500 2.191E+10 
2.2500 9.473E+07 
2.7500 1.631E+08 
3.5000 8.928E+04 
 OO 3.772E+04סס.5
 OO 4.295E+03סס.7
 OO 4.898E+02סס.11

Thermal Power 
Nominal Heat Bounding 

Output Heat Output 
(Watts) /Watts\ 
1.67E+01 3.39E+01 

Total Total 

3.68E-Q2
 
5.80E+OO
 
2.39E+02
 
1.35E-Q4
 
2.69E-02
 
9.10E+02
 
2.28E+01
 
5.19E-Q1
 
3.29E-Q1
 
6.40E+OO
 
6.49E-Q4
 
1.39E+01
 
1.ooE-02
 
1.75E-04
 
2.89E-Q6
 
1.97E-Q2
 
1.93E+01
 
2.33E+OO
 
2.98E+OO
 
7.67E+02
 
1.29E-Q2
 
6.58E-Q6
 
3.68E-Q5
 
8.18E-12
 
1.17E-Q2
 

1.02E-D2
 
8A7E+02
 
4.14E-Q1
 
1.38E-Q4
 
4.64E-Q4
 
3.04E-Q6
 
4.63E-Q3
 

1.25E-Q2
 
2.21E-Q2
 
7.82E-D1
 
3.52E-Q2
 

1.44E-Q2
 

7.09E-Q3
 
8.47E+02
 
3.14E+03 

TemDlate selection Summary 
FromSFD Used

_Moderato" GRAPHITE (Worst Case) 

Fuel Claddlng: r-- ALUM (1100) SST~nconel 

SOL HM Constituento: Am203 U, Th,&Pu 
BOl Enrichment·~ Oto 100 

Basis for Parameter Differences:
 
This Template was ~ for the following reasons:
 
This fuel didn't closely match any eXisting templates, therefore the worst case template was used.
 

Bumup Summary (MWd)' Basis for bumup used in estimate:
 
From SFD Estimated
 

Nominal=! I 30.563 Nominal bumup calculalod from the heavy metal mass destroyod.
 
Bounding: 61.127 Bounding bumup assumed to be twice nominal bumup.
 

CheckS 

Estimated Bumupl
 
BumuD Multiplier
 Given Bumup Estimated EOL HMlGlven EOL HM
 

Nominal: 6.09
 I 160.661
 
Bounding:1 12.18
 ,

Reactor shutdown, core removal. storage. shipping or other date confirming that Irradiation ceased for fuel. 

2TotaJ bumup for all fuel associated with this worksheet must be diVided by BOl heavy metal mass to gat specific bumup values (MWCVMT). 
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I 
,I Fuel Radionuclide Inventory Worksheet 

1. F.-d and TeRl(JIate Information Estimated 
Fuel Name: ANU 'Fuel decay start date: 1966 Canister usage: 

SNFID#: 5 Estimates as of: 2030 lS"xlD' 
Fuel Units & Doser: 19 - ELEMEtfT Template: AlR (Ught Water, Alum.• 60 to 100%. U) 0.79 
Heavy Metal Mas.: BOl=2.79k9 ; EOl=2:79k9 'Template Bumup(MWd): 367.2 
ROD Slorage Site: SRS Template BOL Heavy Metal Mass (MT): 0.00116689 

Template Decay Time' 50 y.alS 

n.F.stimat<!S m x" Xb b y" Yb Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonslsec 
Radionuclide Template Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 2.9739E-09 3.599 7.197 O.ooE+OO 1.07E-Q8 2.14E..Q8 AV9. MeV 
Am-24t 2.5986E..Q3 3.599 7.197 O.ooE+OO 9.35E-03 1.87E-02 0.0150 3.709E+l1 
Am-242m 3.70l0E..Q7 3.599 7.197 O.ooE+OO 1.33E..Q6 2.66E-oo 0.0250 7.697E+l0 
Am-243 1.4858E-oo 3.599 7.197 O.ooE+OO 5.35E-oo 1.07E-05 0.0375 6.690E+10 
C-14 5.6944E-09 3.599 7.197 O.ooE+OO 2.05E-08 4.10E-Q8 0.0575 7.206E+10 
CI-36 1.3124E-32 3.599 7.197 O.ooE+OO 4.72E-32 9.45E-32 0.0850 4.338E+10 
Cm-243 7.9303E-oo 3.599 7.197 O.ooE+OO 2.85E-07 5.71E-07 0.1250 2.837E+l0 
Cm-244 9.3083E-oo 3.599 7.197 O.ooE+OO 3.35E-05 6.70E-05 0.2250 3.752E+l0 
Co-OO 1.0310E..Q7 3.599 7.197 O.ooE+OO 3.71E-07 7.42E-07 0.3750 1.629E+l0 
Cs-l34 1.3254E..Q7 3.599 7.197 O.ooE+OO 4.77E-07 9.54E..Q7 0.5750 2.723E+l1 
Cs-l35 3.4477E-oo 3.599 7.197 O.ooE+OO 1.24E..Q5 2.48E-05 0.8500 2.917E+09 
CS-137 1.0161E+OO 3.599 7.197 O.ooE+OO 3.66E+OO 7.31E+OO 1.2500 1.180E+09 
EU-l54 2.1879E-03 3.599 7.197 O.ooE+OO 7.87E-03 1.57E-02 1.7500 7.729E+07 
Eu-155 7.2930E-OS 3.599 7.197 O.ooE+OO 2.62E-04 5.25E-04 2.2500 7.498E+03 
Fe-55 4.1912E-08 3.599 7.197 O.ooE+OO 1.51E-07 3.02E-07 2.7500 8.849E+03 
H-3 8.4913E..Q4 3.599 7.197 O.ooE+OO 3.ooE-03 6.11E..Q3 3.5000 5.382E+OO 
1-129 7.5300E-07 3.599 7.197 O.ooE+OO 2.71E-oo 5.42E..Q6 5.0000 2. 195E+00 
Kr-85 1.5615E..Q2 3.599 7.197 O.ooE+OO 5.62E..Q2 1.12E-Ol 7.0000 2.396E-Ol 
Np-237 9.5661E-oo 3.599 7.197 O.ooE+OO 3.45E-OS 6.90E-05 11.0000 2.668E-02 
Pa-231 5.0790E-09 3.599 7.197 O.ooE+OO 1.83E-oo 3.66E-Q8 
Pb-21 0 6.6176E-l0 3.599 7.197 O.ooE+OO 2.38E-09 4.76E..Q9 
Pm-147 1.7606E..Q5 3.599 7.197 O.ooE+OO 6.34E..Q5 1.27E..Q4 
PU-238 1.4406E..Q2 3.599 7.197 O.ooE+OO 5.18E..Q2 1.04E..Ql 
Pu-239 4.2783E-04 3.599 7.197 O.ooE+OO 1.54E..Q3 3.09E..Q3 
Pu-240 2.4297E-04 3.599 7.197 O.ooE+OO 8.74E-04 1.75E-03 
Pu-241 7.8949E-03 3.599 7.197 O.ooE+OO 2.84E-02 5.68E..Q2 
Pu-242 3.6329E..Q7 3.599 7.197 O.ooE+OO 1.31E..Q6 2.61E..Q6 
Ra-226 1.5169E..Q9 3.599 7.197 O.ooE+OO 5.46E..Q9 1.09E-Q8 
Ra-228 42429E-14 3.599 7.197 O.ooE+OO 1.53E-13 3.OSE-13 
Ru-loo 7.0833E-15 3.599 7.197 O.ooE+OO 2.55E-14 5.10E-14 
Se-79 1.2928E-OS 3.599 7.t97 O.ooE+OO 4.65E-05 9.30E-05 
Sn-126 1.1571E..Q5 3.599 7,197 O.ooE+OO 4.16E-05 8.33E-Q5  Sr-90 9.4308E-Ql 3.599 7.197 O.ooE+OO 3.39E+OO 6.79E+OO 
Tc-99 4.2239E..Q4 3.599 7.197 O.ooE+OO 1.52E..Q3 3.04E..Q3 
Th-229 1.7968E-tt 3.599 7.197 O.ooE+OO 6.47E-ll 1.29E-l0 
Th-230 1.0855E-Q7 3.599 7.197 O.ooE+OO 3.91E-Q7 7.81E-07 
Th-232 4.9809E-14 3.599 7.197 O.ooE+OO 1.79E-t3 3.58E-13 
T~208 3.4995E-Q8 3.599 7.197 O.ooE+OO 1.26E-07 2.52E-07 
U-232 9.4798E-Q8 3.599 7.197 O.ooE+OO 3.41E-Q7 6.82E-Q7 Thermal Power 
U-233 4.2538E..Q9 3.599 7.197 O.ooE+OO 1.53E-Q8 3.ooE-Q8 Nominal Heat Bounding 
U-234 1.8617E..Q4 3.599 7.197 O.ooE+OO 6.70E-04 1.34E-03 Output Heat Output 
U-235 -2.7235E..Q6 3.599 0.000 5.63E..Q3 5.62E·03 5.83E-03 <Wattsl <Watta) 
U-236 t.5493E..Q5 3.599 7.197 O.ooE+OO 5.58E-OS 1.12E-04 4.28E-02 8.55E-02 
U-238 -4.285t E-Q9 3.599 0.000 6.39E-OS 6.38E..Q5 6.39E..Q5 Total Total 
Y-90 9.4308E-Ol 3.599 7.197 O.ooE+OO 3.39E+OO 6.79E+OO 
Other Radionuclides 3.49E+OO 6.98E+OO 
Ill. Tenmlate $eIedlonSummaty,·1luJ'nlJ and.Cbed<s . 
Template Selection Summary 

FromSFD Used Basis lor Parameter Differences: 
_-..or: UGHTWATER LIGHT WATER
 

Fuel C1addln9:
 ALUM ALUM
 
BOL HM Constltuent9:
 lJ.ALX U
 

SOL Enrichment %:
 93.19727891 60 to 100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal:1
 I 3.599 Nominal bumup calculated from the heavy metal mass destroyed. 
Boundlng:1
 I 7.197 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
BumuD MultiDlier Given Bumup Estimated EOL HMlGlven EOL HM 

Nominal: 0.00 I 1.001 
Bounding: 0.01 ,

Reactor shutdown, core removal. stomge, shlpprng or other date confirming that irradiation ceased for fuel.
 

2Total bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdlMT).
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Fuel Radionuclide Inventory Worksheet 
1. Fueland Template Information Estimated 

Fuel Name: ANP 1Fuel decay start date: 1957 Canister usage:
 
SNFID#: 45, EstImates as of: 2030 18"x10'
 

Fuel Units & Oeser: 9 - CONCENTRIC TUBES Template: Pathfinder (Ught Water, SST, 60 to 100%, U) 0.69 
Heavy Melal Mass: BOL:l.121<g ; EOl=1.10kg 2Template Bumup(MWd): 6.01 
ROD Storage Site: INEEL Templsle SOL Heavy Metal Mass (MT): 0.00012882 

Templsle Decay Time' 65 years 
H. Estimates m x" Xb b y" Yb Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonslsec 

Radlonuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (CI) Inventorles(CI) Inventories(Ci) Group (bounding) 
Ac-227 4.5940E-08 15.303 30.607 O.OOE+OO 7.03E-07 1.41E-06 Avg.MeV 
Am-241 1.1471E-04 15.303 30.607 O.OOE+OO 1.76E-03 3.51E-03 0.0150 1.117E+12 
Am-242m 7.4210E-09 15.303 30.607 O.OOE+OO 1.14E-07 2.27E-Q7 0.0250 2.321E+l1 
Am-243 9.8236E-10 15.303 30.607 O.OOE+OO 1.50E-08 3.01E-oB 0.0375 2.017E+l1 
C-14 2.2928E-Q4 15.303 30.607 O.OOE+OO 3.51'E-03 7.02E-03 0.0575 2.164E+11 
CI-36 1.2260E-oB 15.303 30.607 O.OOE+OO 1.88E-OS 3.75E-OS 0.0850 1.307E+l1 
Cm-243 1.2000E-10 15.303 30.607 O.OOE+OO 1.a4E-09 3.67E-Q9 0.1250 8.4nE+l0 
Cm-244 7.3577E-10 15.303 30.607 O.OOE+OO 1.13E-oB 2.25E-oB 0.2250 1.127E+11 
(;0-60 1.3732E-Q3 15.303 30.607 O.OOE+OO 2.10E-Q2 4.20E-02 0.3750 4.914E+10 
Cs-134 1.2709E-10 15.303 30.607 O.OOE+OO 1.94E-Q9 3.89E-09 0.5750 8.267E+11 
CS-135 3.0316E-05 15.303 30.607 O.OOE+OO 4.64E-04 9.28E-Q4 0.8500 8.029E+09 
CS-137 7.2579E-Q1 15.303 30.607 O.OOE+OO 1.11E+01 2.22E+01 1.2500 5.811E+09 
Eu-154 5.9750E-Q5 15.303 30.607 O.OOE+OO 9.14E-Q4 1.83E-Q3 1.7500 2.066E+08 
EU-155 1.OS77E-05 15.303 30.607 O.OOE+OO 1.62E-Q4 3.24E-Q4 2.2500 3.907E+04 
Fe-55 4.1631E-Q7 15.303 30.607 O.OOE+OO 6.37E-oB 1.27E-05 2.7500 1.749E+04 
H-3 4.6722E-Q4 15.303 30.607 O.OOE+OO 7.15E-Q3 1.43E-02 3.5000 1.968E+OO 
1-129 7.3195E-Q7 15.303 30.607 O.OOE+OO 1.12E-OS 2.24E-05 5.0000 8.141E-Q' 
Kr-85 5.9418E-Q3 15.303 3O.60i O.OOE+OO 9.09E-02 1.82E-Q1 7.0000 9.016E-Q2 
Np-237 1.1499E-Q6 15.303 30.607 O.OOE+OO 1.76E-05 3.52E-05 11.0000 1.014E-02 
Pa-231 7.0899E-oB 15.303 30.607 O.OOE+OO 1.08E-Q6 2.17E-Q6 
Pb-21 0 2.2363E-12 15.303 30.607 O.OOE+OO 3.42E-11 6.64E-11 
Pm-147 4.2296E-Q7 15.303 30.607 O.OOE+OO 6.47E-Q6 1.29E-05 
PU-238 2.3295E-Q4 15.303 30.607 O.OOE+OO 3.56E-Q3 7.13E-Q3 
Pu-239 6.6722E-Q4 15.303 30.607 O.OOE+OO 1.02E-Q2 2.04E-Q2 
PU-240 8.6556E-05 15.303 30.607 O.OOE+OO 1.32E-03 2.65E-Q3 
PU-241 1.6889E-Q4 15.303 30.607 O.OOE+OO 2.58E-Q3 5.17E-Q3 
Pu-242 1.9717E-Q9 15.303 30.607 O.OOE+OO 3.02E-oB 6.03E-oB 
Ra-226 4.5740E-12 15.303 30.607 O.OOE+OO 7.00E-11 1.40E-10 
Ra-228 8.3511E-12 15.303 30.607 O.OOE+OO 1.28E-10 2_56E-10 
RU-106 2.0516E-19 15.303 30.607 O.OOE+OO 3.14E-18 6.28E-18 
Se-79 1.3220E-05 15.303 30.607 O.OOE+OO 2.02E-Q4 4.OSE-Q4 
Sn-t26 1.1489E-05 15.303 30.607 O.OOE+OO 1.76E-Q4 3.52E-Q4 
Sr-90 6.6872E-Q1 15.303 30.607 O.OOE+OO 1.02E+01 2.OSE+01 
Tc-99 4.6839E-Q4 15.303 30.607 O.OOE+OO 7.14E-Q3 1.43E-Q2 
Th-229 2.3727E-11 15.303 30.607 O.OOE+OO 3.63E-10 7.26E-10 
Th-230 2.7354E-10 15.303 30.607 O.OOE+OO 4.19E-Q9 8.37E-Q9 
Th-232 8.3594E-12 15.303 30.607 O.OOE+OO 1.28E-10 2.56E-10 
n-208 1.6228E-oB 15.303 30.607 O.OOE+OO 2.48E-Q7 4.97E-Q7 
U-232 4.3960E-oB 15.303 30.607 O.OOE+OO 6.73E-Q7 1.35E-Q6 Thermal Power 
U-233 3.3344E-Q9 15.303 30.607 O.OOE+OO 5.10E-oB 1.02E-Q7 Nominal Heat Bounding 
U-234 4.0749E-Q7 15.303 30.607 O.OOE+OO 6.24E-Q6 1.25E-05 Output Heat Output 
U-235 -2.7761 E-06 15.303 0.000 2.25E-Q3 2_21E-Q3 2.25E-Q3 (Watts) (Watts) 
U-236 1.6190E-05 15.303 30.607 O.OOE+OO 2.48E-04 4.96E-Q4 1.25E-<l1 2.49E-01 
U-238 -2.8547E-Q9 15.303 0.000 2.55E-05 2.55E-OS 2.55E-05 Total Total 
V-90 6.6889E-Q1 15.303 30.607 O.OOE+OO 1.02E+01 2.OSE+01 
Other Radionuclides 1.39E+01 2.78E+01 
ID. Template SeIeetiol, SuImmltry.But.QIl andCheI1b 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences:
 
Reactor Moderator: UGHTWATER UGHTWATER This Template was used tor the following reasons:
 

Fuel Cladding: NICHROME SST Th~ fuel matches on all parameters except cladding (SST ~ conservalive).
 
BOl HM Consllluents: 002 U 

SOL enrichment %: 93.20218125 6010100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estlmsted 

Nomlnal:1 I 15.303 Nominal bumup calatated from the heavy metal mass destroyed, 
Bounding: 30.607 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumup/
BumupMuItiP/ier Given Bumup EstImated EOl HMlGlven EOl HM 

Nomlnal:1 0.29 I 1.001 
Bounding: 0.59 ,

Reactor shutdown. core romoval, storage. shiPping or other date confirming that Irradiation ceased for fuel,
 

2Total bumup for all fuel associated with this worKsheet must be divided by BOL heavy metal mass to get specific bumup values (MWcVMT).
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Fuel Radionuclide Inventory Worksheet 

,I. FlHllllJld Teq>late lIlf~tion Estimated 
Fuel Name: APPR (AGE-2) 1Fuel decay start date: 1959
 Canister usage: 

SNFID#: 6 Estimates as of: 2030
 18"xl0' 
Fuel Units & Oeser: 1 - CANISTER OF SCRAP Template: Pathfinder (Ught Water, SST. 60 to 100%, U) 0.08 
Heavy Metal Mass: BOl=.25k9 ; EOl=.22k9 "Template Bumup(MWd): 6.01 
ROD Storage Site: INEEl Template BOl Heavy Metal Ma•• (MT): 0.00012882 

Template Decay Time" 65 years 
ILEstimateo m x" x. b y" Y. Gamma Sources 

Photon Total 
ClIMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 4.5940E-08 28.717 57.435 O.OOE+OO 1.32E-06 2.64E-06 Avg. MeV 
Am-241 1.1471E-04 28.717 57.435 O.OOE+OO 3.29E-03 6.59E-03 0.0150 2.096E+12 
Am-242m 7.4210E-D9 28.717 57.435 O.OOE+OO 2.13E-07 4.26E-07 0.0250 4.356E+ll 
Am-243 9.8236E-l0 28.717 57.435 O.OOE+OO 2.82E-08 5.64E-DB 0.0375 3.785E+11 
C-14 2.2928E-04 28.717 57.435 O.OOE+OO 6.58E-D3 1.32E-02 0.0575 4.062E+l1 
CI-36 1.2260E-06 28.717 57.435 O.OOE+OO 3.52E-05 7.04E-05 0.0850 2.453E+11 
Cm-243 1.2000E-l0 28.717 57.435 O.OOE+OO 3.45E-09 6.89E-09 0.1250 1.591E+l1 
Cm-244 7.3577E-l0 28.717 57.435 O.OOE+OO 2.11E-DB 4.23E-08 0.2250 2.114E+11 
Co-60 1.3732E-03 28.717 57.435 O.OOE+OO 3.94E-D2 7.89E-02 0.3750 9.222E+l0 
Cs-l34 1.2709E-l0 28.717 57.435 O.OOE+OO 3.65E-09 7.30E-D9 0.5750 1.551E+12 
Cs-l35 3.0316E-05 28.717 57.435 O.OOE+OO 8.71E-D4 1.74E-D3 0.8500 1.507E+10 
Cs-137 7.2579E-Ol 28.717 57.435 O.OOE+OO 2.08E+Ol 4.17E+Ol 1.2500 1.091E+l0 
Eu-154 5.9750E-D5 28.717 57.435 O.OOE+OO 1.72E-03 3.43E-03 1.7500 3.877E+08 
Eu-155 1.0577E-D5 28.717 57.435 O.OOE+OO 3.04E-04 6.08E-D4 2.2500 7.331E+04 
Fe-55 4.1631E-07 28.717 57.435 O.OOE+OO 1.20E-D5 2.39E-05 2.7500 3.282E+04 
H-3 4.6722E-04 28.717 57.435 O.OOE+OO 1.34E-02 2.68E-02 3.5000 3.343E+OO 
1-129 7.3195E-D7 28.717 57.435 O.OOE+OO 2.10E-05 4.20E-D5 5.ססOO 1.380E+00 
Kr-SS 5.9418E-D3 28.717 57.435 O.OOE+OO 1.71 E-Dl 3.41E-Dl 7.ססOO 1.526E-ol 
Np-237 1.1499E-D6 28.717 57.435 O.OOE+OO 3.30E-05 6.60E-D5 11.ססOO 1.714E-02 
Pa-231 7.0899E-08 28.717 57.435 O.OOE+OO 2.04E-06 4.07E-D6 
Pb-210 2.2363E-12 28.717 57.435 O.OOE+OO 6.42E-l1 1.28E-l0 
Pm-147 4.2296E-D7 28.717 57.435 O.OOE+OO 1.21E-D5 2.43E-D5 
Pu-236 2.3295E-04 28.717 57.435 O.OOE+OO 6.69E-03 1.34E-02 
Pu-239 6.6722E-D4 28.717 57.435 O.OOE+OO 1.92E-02 3.83E-02 
Pu-240 8.6556E-D5 28.717 57.435 O.OOE+OO 2.49E-03 4.97E-D3 
Pu-241 1.6889E-D4 28.717 57.435 O.OOE+OO 4.65E-03 9.70E-D3 
Pu-242 1.9717E-09 28.717 57.435 O.OOE+OO 5.66E-DB 1.13E-D7 
Ra-226 4.5740E-12 28.717 57.435 O.OOE+OO 1.31E-l0 2.83E-l0 
Ra-228 8.3511E-12 28.717 57.435 O.OOE+OO 2.40E-l0 4.80E-l0 
RU-l06 2.0516E-19 28.717 57.435 O.OOE+OO 5.89E-18 1.18E-17 
Se-79 1.3220E-05 28.717 57.435 O.OOE+OO 3.80E-04 7.59E-04 
Sn-126 1.1489E-05 28.717 57.435 O.OOE+OO 3.30E-04 6.60E-D4 
Sr-90 6.6872E-Ql 28.717 57.435 O.OOE+OO 1.92E+Ol 3.84E+Ol 
Te-99 4.6639E-D4 28.717 57.435 O.OOE+OO I.34E-D2 2.68E-D2 
Th-229 2.3727E-ll 28.717 57.435 O.OOE+OO 6.81E-l0 1.36E-09 
Th-230 2.7354E-l0 28.717 57.435 O.OOE+OO 7.86E-09 1.57E-DB 
Th-232 8.3594E-12 28.717 57.435 O.OOE+OO 2.40E-l0 4.80E-l0 
T1-208 1.6228E-08 28.717 57.435 O.OOE+OO 4.66E-D7 9.32E-D7 
U-232 4.3960E-08 28.717 57.435 O.OOE+OO 1.26E-06 2.52E-D6 Thermal Power 
U-233 3.3344E-Q9 28.717 57.435 O.OOE+OO 9.58E-DB 1.92E-D7 Nominal Heat Bounding 
U-234 4.0749E-D7 28.717 57.435 O.OOE+OO 1.17E-D5 2.34E-D5 Output HeetOutput 
U-235 -2.7761 E-D6 28.717 0.000 4.95E-D4 4.15E-D4 4.95E-D4 /Wattel /Wattsl 
U-236 1.6190E-05 28.717 57.435 O.OOE+OO 4.65E-D4 9.30E-04 2.34EoOl 4.68EoOl 
U-236 -2.8547E-D9 28.717 0.000 5.81E-D6 5.73E-D6 5.81E-D6 Total Total 
Y-90 6.6889E-Dl 28.717 57.435 O.OOE+OO 1.92E+Ol 3.84E+Ol 
Other Radionuclides 2.61E+Ol 5.22E+Ol 

·m. T~te~s.-ry.ll""'" and~ '0 

Template selection Summary 
FromSFD U_ Basis for Parameter Differences: 

Reactor Moderator: UGHTWATER LIGHT WATER 

Fuel Cladding: SST (304l) SST 
BOl HM Constituents: U02 U 

SOL enrichment %: 92.98701299 60 to 100

Bumup Summary (MWd)' Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal:1 I 28.717 Nominal bumup calculated from the heavy metal mass destroyed. 
Boundlng:1 \ 57.435 ;Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumup Multiplier Given Bumup Estimated EOl HMlGlven EOl HM 

Nominal: 2.50 I 1.001 
Bounding: 5.00 , 

Reador shutdown, core removal, storage, shipping or other date confuTnlng that Irradiation ceased for fuel.
 

~otal bumupfor all fuel associated w1th this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdIMT).
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Fuel Radionuclide Inventory Worl<sheet 

I. Fuel and Template Iofarmalion Estimaled 
Fuel Na"",: ARKANSAS 1Fuet decay start date: 1986 Canister usage: 

SNFID#: 7 Estimates as 01: 2030 18"xl0' 
Fuel Units & Deocr: 3 - SCRAP Template: PWR (Ught Water. Zirc. 0 to 5%. U) 0.17 
HeavyMelaI Ma..: BO~12.6Ok9 ; EO~11.90k9 "Template Bumup(MWd): 61.92 
ROD Storage SlIE>: INEEl Template BOl Heavy Metal Mass (MT): 0.00176911 

Template Decay Time' 35 years 
n. Estimates m x" x. b y" y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 8.7758E-l0 670.422 1,340.843 O.OOE+OO 5.88E-07 1.18E-Q6 AV9· MeV 
Am-241 1.4352E-Ol 670.422 1,340.843 O.OOE+OO 9.62E+Ol lo92E+02 0.0150 7.214E+13 
Am-242m 2.8898E-04 670.422 1,340.843 O.OOE+OO 1.92E-ol 3.85E-ol 0.0250 1.455E+13 
Am-243 62565E-04 670.422 1,340.843 O.OOE+OO 4.19E-ol 8.39E-Ol 0.0375 1.388E+13 
C-14 4.7901E-Q5 670.422 1,340.843 O.OOE+OO 3.21E-02 6.42E-02 0.0575 1.603E+13 
CI-36 8.0297E-07 670.422 1,340.843 O.OOE+OO 5.38E-04 lo08E-03 0.0850 8.073E+12 
Cm-243 2.5081E-04 670.422 1,340.843 O.OOE+OO lo68E-Ol 3.38E-ol 0.1250 5.602E+12 
Cm-244 4.9015E-02 670.422 1,340.843 O.OOE+OO 3.29E+Ol 6.57E+Ol 0.2250 6.922E+12 
(;0-60 2.5581E-03 670.422 1,340.843 O.OOE+OO lo72E+OO 3.43E+OO 0.3750 2.976E+12 
Cs-l34 4.0538E-05 670.422 1,340.843 O.OOE+OO 2.72E-02 5.44E-02 0.5750 6.923E+13 
Cs-l35 lo4433E-05 670.422 1,340.843 O.OOE+OO 9.68E-03 1.94E-02 0.8500 9.577E+ll 
Cs-137 1.3979E+OO 670.422 1,340.843 O.OOE+OO 9.37E+02 1.87E+03 1.2500 9.408E+11 
Eu-l54 2.0203E-02 670.422 1,340.843 O.OOE+OO 1.35E+Ol 2.71E+Ol 1.7500 2.818E+l0 
Eu-155 1.7684E-Q3 670.422 1,340.843 O.OOE+OO lo19E+OO 2.37E+OO 2.2500 4.537E+06 
Fe-55 4.3136E-05 670.422 1,340.843 O.OOE+OO 2.89E-02 5.78E-02 2.7500 9.294E+06 
H-3 2.0769E-02 670.422 1,340.843 O.OOE+OO 1.39E+Ol 2.78E+Ol 3.5000 9.572E+05 
1-129 9.8288E-07 670.422 1,340.843 O.OOE+OO 6.59E-04 lo32E-03 5.ססOO 4.092E+05 
Kr-85 2.8214E-02 670.422 1,340.843 O.OOE+OO 1.89E+Ol 3.78E+Ol 7.ססOO 4.716E+04 
Np-237 1.1218E-Q5 670.422 1,340.843 O.OOE+OO 7.52E-03 1.50E-02 11.ססOO 5.416E+03 
Pa-231 lo3036E-Q9 670.422 1,340.843 O.OOE+OO 8.74E-07 lo75E-Q6 
Pb-21 0 8.5078E-ll 670.422 1,340.843 O.OOE+OO 5.70E-oB 1.14E-07 
Pm-147 3.6531E-Q4 670.422 1,340.843 O.OOE+OO 2.45E-ol 4.90E-ol 
Pu-238 7.4564E-02 670.422 1,340.843 O.OOE+OO 5.00E+Ol 1.00E+02 
Pu-239 1.1623E-02 670.422 1,340.843 O.OOE+OO 7.79E+OO 1.56E+Ol 
Pu-240 1.5132E-02 670.422 1,340.843 O.OOE+OO 1.01E+Ol 2.03E+Ol 
Pu-241 9.0036E-ol 670.422 1,340.843 O.OOE+OO 6.04E+02 121E+03 
Pu-242 6.4260E-Q5 670.422 1,340.843 O.OOE+OO 4.31E-Q2 8.62E-02 
Ra-226 2.2804E-l0 670.422 1,340.843 O.OOE+OO 1.53E-07 3.06E-07 
Ra-228 5.2713E-12 670.422 1,340.843 O.OOE+OO 3.53E-09 7.07E-09 
Ru-l06 6.1160E-l0 670.422 1,340.843 O.OOE+OO 4.10E-07 8.20E-07 
8e-79 lo2377E-05 670.422 1,340.843 O.OOE+OO 8:30E-Q3 1.68E-02 
8n-126 2.5210E-Q5 670.422 1,340.843 O.OOE+OO 1.69E-02 3.38E-02 
8r-90 9.1667E-ol 670.422 1,340.843 O.OOE+OO 6.15E+02 lo23E+03 
Tc-99 3.9357E-Q4 670.422 1,340.843 O.OOE+OO 2.64E-01 5.28E-01 
Th-229 1.2057E-l0 670.422 1,340.843 O.OOE+OO 8.08E-oB lo62E-07 
Th-230 2.1043E-oB 670.422 1,340.843 O.OOE+OO 1.41E-05 2.82E-Q5 
Th·232 5.2972E·12 670.422 1,340.843 O.OOE+OO 3.55E-09 7.10E-Q9 
TI·208 1.7474E-07 670.422 1,340.843 O.OOE+OO 1.17E-Q4 2.34E-Q4 
U-232 4.7368E-07 670.422 1,340.843 O.OOE+OO 3.18E-Q4 6.35E-Q4 Thermal Power 
U-233 2.5097E-oB 670.422 1,340.843 O.oOE+OO lo68E-OS 3.37E-05 Nominal Heat Bounding 
U-234 5.0000E-05 670.422 1,340.843 O.OOE+OO 3.35E-02 6.70E-Q2 OUlput HealOUlput 
U-235 -lo4489E-Q6 670.422 0.000 7.90E-04 O.OOE+OO 7.90E-Q4 /WallSl /WalISl 
U-236 7.5824E-oB 670.422 1,340.843 O.OOE+OO 5.08E-Q3 1.02E-Q2 1.54E+01 3.08E+Ol 
U-238 -2.6129E-07 670.422 0.000 4.11E-Q3 3.94E-03 4.11E-Q3 Total Total 
Y-90 9.1699E-ol 670.422 1,340.843 O.OOE+OO 6.15E+02 1.23E+03 
Other Radionuclides 9.00E+02 1.80E+03 
m. TemplateSdeet/oJl s.-rv, ,andC~ 
Template Selection Summary 

FromSFD Used Basis lor Parameter Differences: 
Reactor Moderator: UGHTWATER LIGHT WATER 

Fuel Cladding: ZIRC-4 ZIRC 
BOl HM Constituents: U02 U 

BOl Enrichment %: 2.9 Ot05 

Bumup Summary (MWd) Basis for bumuD used in estimate: 
From SFD 1 Estimated 

Nominal:1 592.2001 670.422 Nominal bumup calculated from Ille heavy metal mass destroyed.
Boundlng:r-------'-'='-'+-----l:-.340::7.:·~843 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl
BumuD Mu1tiD11er Given Bumup Estimated EOl HMlGlvan EOl HM 

Nominal: 1.52 1.13 I 1.011 
Bounding: 3.04 ,

R9aC1or shutdown, core removal, storage, stupping or other date confirmmg that Irradiation ceased for fuel.
 

2Total bumup for all fuel assoc::iated with this wor1<sheet must be divided by BOl heavy metal mass to get specific bumup values (MWdlMT).
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Fuel Radionuclide Inventory Worksheet 
1. Fuel_ TetIlp/atetnr_tlon 

Fuel Name: ARMF (PLATES) 'Fuel decay start date: 1987 
SNFID#: 8 Estimates as of: 2030 

Estimated 
Canister usage: 

18"x10' 
1.00 

Gamma Sources 
Photon TOlal 
Energy Photons/sec 
Group (bounding) 

Avg.MeV 
0.0150 3.363E+09 
0.0250 6.965E+08 
0.0375 6.054E+08 
0.0575 6.516E+08 
0.0850 3.937E+08 
0.1250 2.616E+08 
0.2250 3.469E+08 
0.3750 1.475E+08 
0.5750 2.437E+09 
0.8500 2.9nE+07 
1.2500 1.440E+07 
1.7500 8.105E+05 
2.2500 6.786E+Ol 
2.7500 6.471E+Ol 
3.5000 7.945E-02 
5.0000 3.301E-02 
7.0000 3.675E-03 
11.0000 4.142E-G4 

Thermal Power 
Nominal Heat Bounding 

Output Heat Output 
/Walta) /Wattai 
3.91E-G4 7.73E-G4 

Total Total 

Fuel Units & Oeser: 15 - FLAT PLATES IN CAN Template: ATR (Ught Water, Alum.. GO to 100%. U) 
_vy Metal Mass: BOL=.20kg ; EOL=.2Okg 'Template Bumup(MWd): 367.2 
ROD Storage Site: SRS Template BOL _vy Metal Mass (MT): 0.00116689 

Template Decay Time" 35 years 

n.Estimates m x. x. b Y. Y. 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel 
Radionuelide Templala Fuel Bu,nup (MWd)' Bumup (MWd)' (Ci) Invento,ies(Ci) Inventories(Ci) 
Ae-227 2.0068E-09 0.023 0.046 O.ooE+OO 4.57E-11 9.14E-ll 
Am-241 2.5251E-03 0.023 0.046 O.ooE+OO 5.7SE-05 1.1SE-04 
Am-242m 3.9624E-07 0.023 0.046 O.ooE+OO 9.02E-09 1.80E-oB 
Am-243 1.4880E-oo 0.023 0.046 O.ooE+OO 3.39E-08 6.7BE-oB 
C-14 S.7053E-09 0.023 0.046 O.ooE+OO 1.30E-l0 2.80E-l0 
CI-36 1.3124E-32 0.023 0.046 O.ooE+OO 2.99E-34 S.98E-34 
Cm-243 1.1419E-07 0.023 0.046 O.ooE+OO 2.60E-09 520E-Q9 
Cm-244 1.6522E-OS 0.023 0.046 O.ooE+OO 3.76E-07 7.52E-07 
Co-60 7.4047E-07 0.023 0.046 O.ooE+OO 1.69E-08 3.37E-08 
Cs-l34 2.045SE-QS 0.023 0.046 O.ooE+OO 4.66E-07 9.32E-Q7 
Cs-13S 3.4477E-Q6 0.023 0.046 O.ooE+OO 7.B5E-08 1.57E-07 
Cs-137 1.4365E+OO 0.023 0.046 O.ooE+OO 3.27E-02 6.54E-02 
Eu-l54 7.3230E-03 0.023 0.046 O.ooE+OO 1.67E-04 3.33E-Q4 
Eu-1SS S.92S9E-04 0.023 0.046 O.ooE+OO 1.3SE-OS 2.70E-QS 
Fe-55 2.2791E-oo 0.023 0.046 O.ooE+OO S.19E-08 1.04E-Q7 
H-3 1.969BE-03 0.023 0.046 O.ooE+OO 4.49E-05 B.97E-OS 
1-129 7.S300E-Q7 0.023 0.046 O.ooE+OO 1.71E-oB 3.43E-QB 
K'-85 4.1176E-Q2 0.023 0.046 O.ooE+OO 9.3BE-04 l.BBE-Q3 
Np-237 9.S7S2E-oo 0.023 0.046 O.ooE+OO 2.1BE-07 4.3BE-07 
Pa-231 3.9379E-09 0.023 0.046 O.ooE+OO B.97E-ll 1.79E-10 
Pb-210 3.311SE-l0 0.023 0.046 O.ooE+OO 7.S4E-12 1.51E-ll 
Pm-147 9.2402E-Q4 0.023 0.046 O.ooE+OO 2.10E-OS 4.21E-QS 
Pu-23B 1.6217E-Q2 0.023 0.046 O.ooE+OO 3.69E-04 7.39E-04 
Pu-239 4.2Bl0E-Q4 0.023 0.046 O.ooE+OO 9.7SE-Q6 1.9SE-05 
Pu-240 2.4333E-Q4 0.023 0.046 O.ooE+OO 5.54E-Q6 1.11E-Q5 
PU-241 1.6242E-Q2 0.023 0.046 O.ooE+OO 3.70E-04 7.40E-04 
Pu-242 3.6329E-07 0.023 0.046 O.ooE+OO B.27E-09 1.6SE-08 
Ra-226 9.0114E-l0 0.023 0.046 O.ooE+OO 2.0SE-ll 4.10E-ll 
Ra-22B 3.1019E-14 0.023 0.046 O.ooE+OO 7.ooE-16 1.41E-15 
Ru-loo 2.122SE-l0 0.023 0.046 O.ooE+OO 4.B3E-12 9.67E-12 
8..79 1.2930E-QS 0.023 0.046 O.ooE+OO 2.94E-Q7 S.B9E-07 
8n-126 1.IS71E-QS 0.023 0.046 O.OOE+OO 2.63E-Q7 S.27E-Q7  8r-90 1.3472E+OO 0.023 0.046 O.OOE+OO 3.07E-Q2 6.14E-Q2 
Tc-99 4.2239E-Q4 0.023 0.046 O.OOE+OO 9.62E-Q6 1.92E-05 
Th-229 1.2407E-ll 0.023 0.046 O.OOE+OO 2.B3E-13 5.65E-13 
Th-230 8.3497E-oB 0.023 0.046 O.OOE+OO 1.90E-09 3.80E-09 
Th-232 3.B371E-14 0.023 0.046 O.OOE+OO B.74E-16 1.7SE-15 
TI-208 4.0414E-oB 0.023 0.046 O.OOE+OO 9.20E-l0 1.B4E-Q9 
U-232 1.094BE-Q7 0.023 0.046 O.OOE+OO 2.49E-Q9 4.99E-Q9 
U-233 3.6275E-Q9 0.023 0.046 O.OOE+OO 8.26E-ll 1.6SE-l0 
U-234 1.8562E-Q4 0.023 0.046 O.ooE+OO 4.23E-oo 8.4SE-Q6 
U-235 -2.7235E-Q6 0.023 0.000 3.93E-Q4 3.93E-Q4 3.93E-Q4 
U-236 1.5493E-QS 0.023 0.046 O.OOE+OO 3.S3E-Q7 7.OOE-Q7 
U-23B -4.2851 E-09 0.023 0.000 S.39E-oo 5.39E-oo 5.39E-oo 
V-90 1.3475E+OO 0.023 0.046 O.ooE+OO 3.07E-Q2 6.14E-02 
Other Radianuelides 3.12E-02 6.23E-Q2 
W. temmareSeIectlonSummalY.8_ amiChed<9 
Template selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator. UGHTWATER LIGHT WATER 

Fuel Cladding: ALUM (1100) ALUM 
BOL HM Constituents: lI-ALX U 

BOL enrichment 0/..: 91.89393939 GO to 100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nominal: 0.023 Nominal bumup taken directly from SFD (converted to MWd). 
Bounding:1 I 0.046 Bounding bumup asSlfll9d to be twk:e nominal bumup. 

Checks 

Estimated Bumupl
Bumup Multiplier Given Bumup Estimated EOl HMfGiven EOl HM 

Nomlnal:1 0.00 0.00 I 1.001 
Bounding: 0.00 ,

Reactor shutdown, core removal, storage, shipping or other date confllmlllg that Irradiation ceased for fuel. 

~otat bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup vatues (MWd'MT). 
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Fuel Radionuclide Inventory Worksheet 
1. Fuelsnd Template IJlfolMllltion Estimated 

Fuel Name: ARMF/CFRMF MARK I 'Fuel decay start date: 1991 Canister usage: 
SNFID#: 9 Estimates as of: 2030 18"xl0' 

Fuel Units & Oeser: 56 - 15 FLAT PLATES Template: ATR (Ught Water, Alum.. 60 to 100%. U) 2.33 
Heavy Me1a1 M.ss: BOl.=l1.29kg ; EOl.=l1.29kg 'Template Bumup(MWd): 367.2 
ROD Storage Site: SRS Template BOl He.vy Matsl Mass (MT): 0.00116689 

Template Decay Time" 35 years 
m x" b Y" Yb Gamma Sources 

Photon Total 
GilMWd From Nominal Sounding Fuel Initial ActiVity Nominal Fuel Sounding Fuel Energy Photons/sec 

Radionuelide Template Fuel Sumup (MWd)' Sumup (MWd)' (Gi) Inventories(Gi) Inventories(Gi) Group (bounding) 
Ac-227 2.0068E_Q9 1.29B 13.739 O.OOE+OO 2.61E-09 2.76E-oB Avg. MeV 
-Am:2;;4;-;;1---------;:2c;.5"'2"'51;;Eo-_Q'''30;---------:1:-':.2;;;9~8----~13"'.739---0-:OOEtOO~---3"'.~28;;;Eo--03~---3"'."'47:;;Eo-_Q~20;---1I----'c::0:".0::1~5O:-'----1:;-.0;;cl·~2:::-E+--:1:::2 

Am-242m 3.9624E-07 1.298 13.739 O.oOEtOO 5.14E_Q7 5.44E_Q6 0.0250 2.101E+ll 
Am-243 1.4B80E_Q6 1.29B 13.739 O.OOEtOO 1.93E_Q6 2.04E-05 0.0375 1.826E+l1 
C-14 5.7053E-09 1.298 13.739 o;c."'OO;;:E~tOO"Zc__--_;7~.4;;1~E;.;-Q"'9c__-----;-7-;;.84~E-;-oBs:---Jl------;0".05:s7;;_S-~--::lc:.966;;;;:E~+,-:;1",1 
CI-36 1.3124E-32 1.298 13.739 O.OOEtOO 1.70E-32 1.80E-31 0.0850 1.185E+l1 
Cm-243 1.1419E_Q7 1.298 13.739 O.OOEtOO 1.48E-07 1.57E_Q6 0.1250 7.836E+10 
Cm-244 1.6522E-QS 1.298 13.739 O.OOEtOO 2.15E-05 2.27E-Q4 0.2250 1.027E+11 
Co-6O 7.4047E_Q7 1.298 13.739 O.OOEtOO 9.61E-07 1.02E-05 0.3750 4.449E+l0 
CS-l34 2.0455E-QS 1.298 13.739 O.OOE+OO 2.66E-05 2.81E-04 0.5750 7.352E+l1 
Cs-l35 3.4477E_Q6 1.298 13.739 O.OOEtOO 4.48E-06 4.74E-05 0.8500 8.981E+09 
Cs-137 1.4365EtOO 1.298 13.739 O.OOEtOO 1.87EtOO 1.97E+Ol 1.2500 4.344E+09 
Eu-l54 7.3230E-03 1.298 13.739 O.OOEtOO 9.51E-Q3 1.01E-Ol 1.7500 2.44SE+08 
Eu-155 S.9259E-04 1.298 13.739 :C:::-0.00E~tOO~-------c7"'.6;;;9"'E"'-04~-------c8"'.-;-14;;Eo-_Q"'3:;--n---:2:':.2O'::5OO=-----:2"'. "'+04C;:-:-04SE
Fe-55 2.2791 E_Q6 1.298 13.739 0.OOE~tOOo:;;;;-----c2~.96~Eo--Q6~-----c3"'.~13"'Eo--QS~-~I____o2;:;.7:;5OO=--_____c10'.95~1E;::+04~ 
H-3 1.9698E-03 1.298 13.739 O.OOEtOO 2.56E-03 2.71E_Q2 3.5000 1.362E+Ol 
~129 7.5300E_Q7 1.29B 13.739 -QS;;;O---jf--S0.OO"EC,tOO=-----c90':.7=-8"'Eo--0=-7°-------:1"'.0"'3"'Ecc "'.-;-0000=-----:S".S=93=E+c'oo'-=
Kr-85 4.1176E_Q2 1.298 13.739 O.OOEtOO 5.35E-02 5.66E_Ql 7.0000 6. 155E-Q1
Np-237 9.5752E_Q6 1.298 13.739 0"'.~OO~:E:'tOO~-----:1:-':.2"'4"'Ec;-QS~-----:1:-':.3;;;2"'Ec;-Q4~-il----,;-11;c.0000=::-----6-;-.886;;;;;:~E--:;02=-

Pa-231 3.9379E_Q9 1.298 13.739 O.OOE+OO 5.11E-09 5.41E-oB 
Pb-21 0 3.3115E-l0 1.298 13.739 O.OOE+OO 4.30E-l0 4.55E-09 
Pm-147 9.2402E-Q4 1.298 13.739 0.OOE~tOO·~---1C'.20=E"'-03==----1C'.2=7°;Eo--Q2~---j1 
Pu-238 1.6217E-Q2 1.298 13.739 O.OOEtOO 2.11E_Q2 2.23E_Ql
 
Pu-239 4.2810E-Q4 1.298 13.739 O.OOEtOO 5.56E-Q4 5.88E-03
 
Pu-240 2.4333E-Q4 1.298 13.739 O.OOEtOO 3.16E-Q4 3.34E_Q3 
Pu-241 1.6242E-02 1.298 13.739 O.OOEtOO 2.11E_Q2 2.23E_Ql 
Pu-242 3.6329E_Q7 1298 13.739 O.OOEtOO 4.72E_Q7 4.99E_Q6 
Ra-226 9.0114E-l0 1298 13.739 O.OOE+OO 1.17E-Q9 1.24E-oB 
Ra-228 3.1019E-14 1.298 13.739 O.OOEtOO 4.03E-14 4.26E-13 
Ru-l06 2.1225E-l0 1.298 13.739 O.OOE+OO 2.76E-l0 2.92E-Q9 
5e-79 1.2930E-QS 1.298 13.739 O.OOEtOO 1.88E-QS 1.78E-Q4 
Sn-126 1.1S71E-OS 1.298 13.739 O.OOE+OO 1.S0E-OS I.S9E-Q4 
Sr-90 1.3472EtOO 1.298 13.739 O.OOEtOO 1.75EtOO 1.85E+Ol 
Tc-99 4.2239E-Q4 1.298 13.739 0.OOEC,tOO~---;c5":o.48~E-Q4~---~5';.80~E-Q3';:;;i---j1 
Th-229 1.2407E-ll 1.298 13.739 O.OOEtOO 1.61E-ll 1.70E-l0 
Th-230 8.3497E-oB 1.298 13.739 O.OOEtOO 1.08E_Q7 1.15E_Q6 
Th-232 3.6371E-14 1.298 13.739 O.OOEtOO 4.98E-14 5.27E-13 
TI-208 4.0414E-oB 1.298 13.739 O.OOEtOO 5.25E-oB 5.55E_Q7 
U-232 1.0948E-07 1.298 13.739 0.OOE~tOO~--~lCo.4~2~E-o..zc7 l"'.50~Ec;-Q6"""--1I~=,..,T".h':':e"'rma~l.;.,p0i:-W:"e':r=.,...... 
U-233 3.6275E-Q9 1.298 13.739 ._.~O:o.OO~E"-tOO;;;;_-_ ____:4;:-.7"'1;-;Eo--()9~-_--;4:':.98~E"'-oa;;;;_-_IINominal Heat Bounding 
U-234 1.8562E-04 1.298 13.739 O.OOEtOO 2.41 E-Q4 2.55E_Q3 Output Heat Output 
U-235 -2.7235E_Q6 1.298 0.000 2.25E_Q2 2.25E-Q2 225E_Q2 /Wattsl /Wattsl 
U-236 1.5493E-QS 1.298 13.739 O.OOEtOO 2.01E-QS 2.13E-Q4 2.23E-<l2 2.31E-41 
U-238 -4.2851E-Q9 1.298 0.000 2.92E-Q4 2.92E-Q4 2.92E-Q4 Tolal Tolal 
V-90 1.3475EtOO 1.298 13.739 .__"-0."'OO,.,E'=-tOO=__----:1"'.7;;5;;:E"'tOO;;;;-__----:1;.=:.8:;;5;;:E"'+O;;-;-1_~1 
Other Radionuelides 1.78EtOO 1.88E+Ol 

Template Selection Summary 
From SFD Used Basis lor Parameter Dillerences: 

Reactor Moderator:l-_u::G=IfT.:c..cWc,Ac,T~E':'R_-+---=U:.::G':'HT"-W"'-'AT':'E::.R'------I 

BOl H::..=~;I--A'-'l=~C:M"'A("'~;;lOO=)_-+--~Ac;lU7U"'M---1 
BOl Enrichment 0;0: 92.29270621 60 to 100 

Bumup Summary (MWd)" Basis for bumup used in estimate:
 
FromSFD EstImated
 

Nomina::1 1.2981 Nominal ""mUll taken di..ct~ from SFD (oonvelted to MWd).
 
Bounding:1 13.7391
 Bounding bumup taken directly from SFD (converted to MWd). 

Checks 
Estimated Bumupl 

Bumup Multiplier Given Sumup Estimated EOl HM/Given EOl HM
 
Nomina]:
 0.00 0.00 I 1.001 

Bounding: 0.00 0.00 ,
Reactor shutdown, core removal, storage, shiPPing or other date conflnmng that Irradiation ceased for fuel. 

2Total bumup for all fuel essoc:Iated with this worksheet must be diVided by SOL heavy metal mass to get specific bumup values (MWcVMT). 
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I Fuel Radionuclide Inventory Worksheet 

I. Fuelllnd T~teWonlllltion Estimated 
Fuel Narne: ARMF/CFRMF MARK I II 'Fuel decay start date: 1991 Canister usage: 

SNFID#: 10 Estimates as of: 2030 18"xlD' 
Fuel UnI1s & Oeser: 2·15 FLAT PLATES Template: ATR (Ught Water, Alum., 60 to 100%, U) 0.08 
Heavy Metal Mas.: BOl=.24k9 ; EOl=.24k9 'Template Bumup(MWd): 367.2 
ROD Storage Site: SRS Template BOl Heavy Metal Ma•• (MT): 0.00116689 

Template Dec:ay Time' 35 years 
U. Estimates m Xo x. b Yo Y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonslsec 

Radionuetide Template Fuel Burnup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 2.0088E-09 0.027 0.287 O.ooE+OO 5.45E-ll 5.76E-l0 Avg. MeV 
Am-241 2.5251E-03 0.027 0.287 O.ooE+OO 6.85E-05 7.25E-04 0.0150 2.116E+10 
Am-242m 3.9624E-07 0.027 0.287 O.ooE+OO 1.08E-08 1.14E-07 0.0250 4.393E+09 
Am-243 l·.4880E-06 0.027 0.287 O.ooE+OO 4.04E-08 4.27E-07 0.0375 3.818E+09 
C-14 5.7053E-09 0.027 0.287 O.ooE+OO 1.55E-l0 1.64E-09 0.0575 4.110E+09 
CI-36 1.3124E-32 0.027 0.287 O.ooE+OO 3.56E-34 3.77E-33 0.0850 2.478E+09 
Cm-243 1.1419E-07 0.027 0.287 O.ooE+OO 3.10E-Q9 3.28E-08 0.1250 1.638E+09 
Cm-244 1.6522E-OS 0.027 0.287 O.ooE+OO 4.48E-07 4.75E-Q6 0.2250 2. 147E+09 
Co-50 7.4047E-07 0.027 0.287 O.ooE+OO 2.01E-Q6 2.13E-07 0.3750 9.299E+08 
Cs-l34 2.0455E-05 0.027 0.287 O.ooE+OO 5.55E-07 5.87E-06 0.5750 1.537E+10 
Cs-l35 3.4477E-Q6 0.027 0.287 O.ooE+OO 9.36E-08 9.90E-07 0.8500 1.SnE+08 
Cs-137 1.4365E+OO 0.027 0.287 O.ooE+OO 3.90E-02 4.13E-Ol 1.2500 9.081E+07 
Eu-l54 7.3230E-03 0.027 0.287 O.ooE+OO 1.99E-04 2.10E-03 1.7500 5.112E+06 
Eu-155 5.9259E-04 0.027 0.287 O.ooE+OO 1.61E-Q5 1.70E-04 2.2500 4.275E+02 
Fe-55 2.2791E-06 0.027 0.287 O.ooE+OO 6.19E-08 6.55E-07 2.7500 4.079E+02 
H-3 1.9698E-Q3 0.027 0.287 O.ooE+OO 5.35E-OS 5.66E-04 3.5000 2.809E-Ol 
1-129 7.5300E-Q7 0.027 0.287 O.ooE+OO 2.04E-08 2.16E-Q7 5.0000 1.153E·Ol 
Kr-85 4.1176E-Q2 0.027 0.287 O.ooE+OO 1.12E-Q3 1.18E-Q2 7.0000 1.268E-02 
Np-237 9.5752E-Q6 0.027 0.287 O.ooE+OO 2.5OE-Q7 2.75E-Q6 11.0000 1.418E-03 
Pa-231 3.9379E-Q9 0.027 0.287 O.ooE+OO 1.07E-l0 1.13E-09 
Plr210 3.3115E-l0 0.027 0.287 O.ooE+OO 8.99E-12 9.51E-ll 
Pm-147 9.2402E-Q4 0.027 0.287 O.ooE+OO 2.51E-OS 2.65E-04 
Pu-238 1.6217E-02 0.027 0.287 O.ooE+OO 4.40E-Q4 4.66E-03 
Pu-239 4.2810E-04 0.027 0.287 O.ooE+OO 1.16E-05 1.23E-Q4 
Pu-240 2.4333E-04 0.027 0.287 O.ooE+OO 6.5OE-06 6.99E-OS 
Pu-241 1.6242E-02 0.027 0.287 O.ooE+OO 4.41E-04 4.66E-03 
Pu-242 3.6329E-Q7 0.027 0.287 O.ooE+OO 9.86E-09 1.04E-Q7 
Ra-226 9.0114E-l0 0.027 0.287 O.ooE+OO 2.45E-ll 2.59E-l0 
Ra-228 3.1019E-14 0.027 0.287 O.ooE+OO 8.42E-16 8.91E-15 
RU-l06 2.1225E-l0 0.027 0.287 O.ooE+OO 5.76E-12 6.10E-ll 
89079 1.2930E-Q5 0.027 0.287 O.ooE+OO 3.51E-07 3.71E-06 
8n-126 1.1571E-Q5 0.027 0.287 O.ooE+OO 3.14E-Q7 3.32E-Q6 
8r-90 1.3472E+OO 0.027 0.287 O.ooE+OO 3.66E-02 3.87E-Ol 
Tc-99 4.2239E-04 0.027 0.287 O.OOE+OO 1.15E-OS 1.21E-04 
Th-229 1.2407E-ll 0.027 0.287 O.ooE+OO 3.37E-13 3.56E-12 
Th-230 8.3497E-Q8 0.027 0.287 O.ooE+OO 2.27E-Q9 2.40E-Q8 
Th-232 3.6371E-14 0.027 0.287 O.OOE+OO 1.04E-15 1.10E-14 

. TI-208 4.0414E-Q8 0.027 0.287 O.ooE+OO 1.10E-Q9 1.16E-Q8 
U-232 1.0948E-Q7 0.027 0.287 O.ooE+OO 2.97E-Q9 3.14E-Q8 Thermal Power 
U-233 3.6275E-Q9 0.027 0.287 O.ooE+OO 9.84E-ll 1.04E-Q9 Nominal Heat Bounding 
U-234 1.8562E-Q4 0.027 0.287 O.ooE+OO 5.04E-Q6 5.33E-OS Output Heat Output 
U-235 -2.7235E-Q6 0.027 0.000 4.75E-Q4 4.75E-04 4.75E-Q4 (Watts) (Watts) 
U-236 1.5493E-Q5 0.027 0.287 O.ooE+OO 4.20E-Q7 4.45E-Q6 4.67E-04 4.82E-03 
U-238 -4.2851 E-09 0.027 0.000 5.38E-Q6 5.38E-06 5.38E-06 Total Total 
Y-90 1.3475E+OO 0.027 0.287 O.ooE+OO 3.66E-02 3.87E-Ql 
Other Radionuelides 3.71E-02 3.93E-Ql 

_C~ $.T$npJaw $dedioJt Stmmtarv,lJlQ'1!U 
TemDIate selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: LIGHT WATER UGHTWATER 

Fuel Cladding: ALUM (1100) ALUM
 

BOl HM Constltuenls: lI-ALX U
 
BOl enrichment 'Yo: 93.22033898 6010100
 

Bumup Summary (MWd)
 Basis for bumup used in estimate: 
FromSFD
 Estimated 

Nomlnal:1 0.0271 Nominal bumup taken dired~ from SFO (converted to MWd). 
Bounding:1 0.2871 Bounding bumup taken directly from SFD (converted to MWd). 

Checks 

Estimated Bumupl 
Bumuo MutltllIler Given BumUD Estimated EOl HMlGlven EOL HM 

Nominal: 0.00 0.00 I 1.001 
Bounding: 0.00 0.00 , 

Reactor shutdown, core removal, storage. shipping or other date conflnnmg that Irradiation ceased for fuel.
 

~otal bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdlMT).
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I 
Fuel Radionuclide Inventory Wor[~sheet 

I. Fuel and Template fnfu_tion Estimated
 

Fuel Nam<>: ARMF/CFRMF MARK II ';:ue; decay start date: 1991 Canister usage:
 
SNFID#: 11 estimates as of: 2030 18"x10'
 

Fuel Units & Doser: 8 - 15 FLAT PLATES Template: ATR (Ught Water, Alum., 60 to 100%. U) 0.33 
Heavy Metal Mas.: BOl.=1.16kg ; EOl.=1.16kg 'Template Bumup(MWd): 367.2 
ROD Storage Site: SRS Template BOL Heavy Metal Mass (MT): 0.00116689 

Template Decay Time" 35 years 
n. Estimates m x. x. b Y. Y. Gamma Sources
 

Photon Total
 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec
 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWdj' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding)
 

Ac-227 2.0068E-09 0.134 1.417 O.OOE+OO 2.69E-10 2.84E-09 Avg. MeV
 

Am-241 2.5251E-03 0.134 1.417 O.OOE+OO 3.38E-04 3.58E-03 0.0150 1.044E+tl
 
Am-242m 3.9624E-07 0.134 1.417 O.OOE+oo 5.30E-08 5.61E-07 0.0250 2.166E+l0
 
Am-243 1.4880E-06 0.134 1.417 O.OOE+OO 1.99E-07 2.11E.()6 0.0375 1.883E+l0
 

C-14 5.7053E-09 0.134 1.417 O.OOE+OO 7.84E-l0 8.08E-09 0.0575 2.027E+l0
 

CI-36 1.3124E-32 0.134 1.417 O.OOE+OO 1.76E-33 1.86E-32 0.0850 1.222E+10
 

Cm-243 1.1419E-07 0.134 1.417 O.OOE+OO 1.53E-08 1.62E-07 0.1250 8.080E+09
 

Cm-244 1.6522E-05 0.134 1.417 O.OOE+OO 2.21E-06 2.34E-05 0.2250 1.059E+10
 

Co-6O 7.4047E-07 0.134 1.417 O.OOE+OO 9.91E-08 1.05E.()6 0.3750 4.587E+09
 
Cs-l34 2.0455E-05 0.134 1.417 O.OOE+OO 2.74E.()6 2.90E-05 0.5750 7.581E+10
 
Cs-135 3.4477E.()6 0.134 1.417 O.OOE+OO 4.62E-07 4.88E.()6 0.8500 9.259E+08
 

Cs-137 1.4365E+OO 0.134 1.417 O.OOE+OO 1.92E-Ol 2.03E+OO 1.2500 4.479E+08
 
Eu-l54 7.3230E-03 0.134 1.417 O.OOE+OO 9.80E-04 1.04E-02 1.7500 2.521E+07
 
EU-155 5.9259E-04 0.134 1.417 O.OOE+OO 7.93E-05 8.39E-04 2.2500 2.109E+03
 

Fe-55 2.2791 E.()6 0.134 1.417 O.OOE+OO 3.05E-07 3.23E.()6 2.7500 2.012E+03
 

H-3 1.9698E-03 0.134 1.417 O.OOE+OO 2.64E-04 2.79E-03 3.5000 1.387E+OO
 
1-129 7.5300E-07 0.134 1.417 O.OOE+OO 1.01E-07 1.07E.()6 5.0000 5.694E.Ql
 
K'-65 4.1176E-02 0.134 1.417 O.OOE+OO 5.51E-03 5.83E-02 7.0000 6.263E.Q2
 
Np-237 9.5752E.()6 0.134 1.417 O.OOE+OO 1.28E.()6 1.36E-OS 11.0000 7.004E.Q3
 

Pa-231 3.9379E-09 0.134 1.417 O.OOE+OO 5.27E-l0 5.5BE-09 
PIJ..21 0 3.3115E-10 0.134 1.417 O.OOE+OO 4.43E-ll 4.69E-10 
Pm-147 9.2402E-04 0.134 1.417 O.OOE+OO 1.24E-04 1.31E-03 
Pu-238 1.6217E-02 0.134 1.417 O.OOE+OO 2.17E-03 2.30E-02 
Pu-239 4.2810E-04 0.134 1.417 O.OOE+OO 5.73E-OS 6.06E-04 
Pu-240 2.4333E-04 0.134 1.417 O.OOE+OO 3.26E-OS 3.45E-04 
Pu-241 1.6242E-02 0.134 1.417 O.OOE+OO 2.17E-03 2.30E-02 
Pu-242 3.6329E-07 0.134 1.417 O.OOE+OO 4.86E-oB 5.15E-07 
Ra-226 9.0114E-l0 0.134 1.417 O.OOE+OO 1.21E-l0 1.28E-09 
Ra-228 3.1019E-14 0.134 1.417 O.OOE+OO 4.15E-15 4.39E-14 
Ru-l06 2.1225E-l0 0.134 1.417 O.OOE+OO 2.84E-l1 3.01E-10 
5e-79 1.2930E-OS 0.134 1.417 O.OOE+OO 1.73E.()6 1.83E-05 
Sn-126 1.1571E-OS 0.134 1.417 O.OOE+OO 1.55E.()6 1.64E-OS 
S'-90 1.3472E+OO 0.134 1.417 O.OOE+OO 1.80E-01 1.91E+OO 
Tc-99 4.2239E-04 0.134 1.417 O.OOE+OO 5.65E-OS 5.98E-04 
Th-229 1.2407E-11 0.134 1.417 O.OOE+OO 1.86E-12 1.76E-l1 
Th-230 8.3497E-oB 0.134 1.417 O.OOE+OO 1.12E-oB 1.18E-07 
Th-232 3.8371E-14 0.134 1.417 O.OOE+OO 5.14E-15 5.44E-14 
TI-208 4.0414E-oB 0.134 1.417 O.OOE+OO 5.41E-09 5.72E-oB 
U-232 1.0948E-07 0.134 1.417 O.OOE+OO 1.47E-oB 1.55E-07 Thermal Power 
U-233 3.6275E--Q9 0.134 1.417 O.OOE+OO 4.86E-10 5.14E--Q9 Nominal Heat Bounding 
U-234 1.85B2E-04 0.134 1.417 O.OOE+OO 2.48E-OS 2.63E-04 Output Heat Output 
U-235 -2.7235E.()6 0.134 0.000 2.34E-03 2.34E-03 2.34E-03 /Wattsl /Watts}
 
U-236 1.5493E-05 0.134 1.417 O.OOE+OO 2.07E.()6 2.19E-OS 2.3OE-03 2.38E-02
 

U-238 -4.2851 E-09 0.134 0.000 2.69E-05 2.69E-OS 2.69E-05 Total Total
 
Y-90 1.3475E+OO 0.134 1.417 O.OOE+OO 1.80E'()1 1.91E+OO 
Othe' Radionuclides 1.83E-ol 1.94E+OO 
ID. Template Selection Sunullarv.B_ andChedis 
Template Selection Summary 

From SFD Used Basis for Parameter Differences: 
Reactor Moderator: UGHTWATER LIGHT WATER 

Fuel Cladding: ALUM (1100) ALUM 
BOL HM ConstItuents: lJ.AlX U 

BOL Enrichment o/c: 93.12714777 6010100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nominat:J 0.1341 Nominal bumup taken direct~ from SFO (converted to MWd). 
Bounding: 1.417 Bounding bumup taken directly from SFD (converted to MWd). 

Checks 

Estimated Bumupl 
BumuD MuItlDIIer Given Bumup Estimated EOL HMlGlven EOL HM

Nominal:1 0.00 0.00 I 1.001 
Bounding: 0.00 0.00 

1 Reactor shutdown, core mmovaI, storage, stllPPlng or other date confirming that Irradiation ceased for fuel. 

2Total bumup for all fuel associated with this 'NOrksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdIMT). 
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Fuel Radionuclide Inventory Worksheet 
1. Fueland'l~"Inf_1ion Estimated 

Fuel Name: ARMF/CFRMF MARK III 'Fuel decay start date:
 1991 Canister usage: 
SNFID#: 12 Estimates as of:
 2030 18"xl0' 

Fuel Units & Doser: 4 - 15 FLAT PLATES Template:
 AlA (Ught Water, Alum., 60 to 100%, U) 0.17 
_vy Metal Mass: BOl=.10k9 ; EOl=..10k9 'Template Bumup(MWd):
 367.2 
ROD Stor_ $lte: SRS Template BOL _vy Metal Mass (Mr):
 0.00116689
 

Template Dacay Time'
 35 years
 

n.Estimate\l m x" x. b y" y. Gamma Sources 
Photon Total 

CilMWdFrom Nominal Bounding Fuel Inilial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Cij Inventories(Ci) Group (bOUnding) 
Ae-227 2.0068E-09 0.011 0.117 O.ooE+OO 2.22E-ll 2.34E-l0 Avg. MaV 
Am-241 2.5251E-03 0.011 0.117 O.ooE+OO 2.79E-05 2.95E-Q4 0.0150 8.609E+09 
Am-242m 3.9624E-Q7 0.011 0.117 O.ooE+OO 4.37E-Q9 4.63E-OB 0.0250 1.787E+09 
Am-243 1.4880E-Q6 0.011 0.117 O.OOE+OO L64E-08 L74E-07 0.0375 1.553E+09 
C-14 5.7053E-09 0.011 0.117 O.ooE+OO 6.30E-ll 6.67E-l0 0.0575 1.672E+09 
CI-36 L3124E-32 0.011 0.117 O.ooE+OO 1.45E-34 1.53E-33 0.0850 1.008E+09 
Cm-243 L1419E-07 0.011 0.117 O.ooE+OO 1.26E-09 L33E-OB 0.1250 6.664E+08 
Cm-244 1.6522E-Q5 0.011 0.117 O.ooE+OO 1.82E-07 1.93E-06 0.2250 8.734E+08 
Co-60 7.4047E-Q7 0.011 0.117 O.ooE+OO 8.17E-09 8.65E-OB 0.3750 3.783E+08 
Cs-l34 2.0455E-Q5 0.011 0.117 O.ooE+OO 2.26E-Q7 2.39E-Q6 0.5750 6.252E+09 
Cs-135 3.4477E-Q6 0.011 0.117 O.ooE+OO 3.81E-Q8 4.03E-Q7 0.8500 7.637E+07 
Cs-137 1.4365E+OO 0.011 0.117 O.ooE+OO 1.59E-02 1.68E-Ql 1.2500 3.694E+07 
Eu-154 7.3230E-Q3 0.011 0.117 O.ooE+OO 8.OBE-OS 8.56E-04 1.7500 2.079E+06 
Eu-155 5.9259E-04 0.011 0.117 O.ooE+OO 6.54E-06 6.92E-05 2.2500 1.739E+02 
Fe-55 2.2791E-06 0.011 0.117 O.ooE+OO 2.52E-Q8 2.68E-Q7 2.7500 1.659E+02 
H-3 1.9698E-03 0.011 0.117 O.OOE+OO 2.17E-05 2.30E-Q4 3.5000 1.I68E-Ol 
1-129 7.5300E-Q7 0.011 0.117 O.ooE+OO 8.31E-09 8.80E-Q8 5.0000 4.8OOE-02 
Kr-85 4.1176E-Q2 0.011 0.117 O.ooE+OO 4.55E-04 4.81E-03 7.0000 5.285E-03 
Np-237 9.5752E-Q6 0.011 0.117 O.ooE+OO 1.06E-07 1.12E-Q6 11.0000 5.915E-Q4 
Pa-231 3.9379E-09 0.011 0.117 O.ooE+OO 4.35E-ll 4.60E-l0 
Pb-210 3.3115E-l0 0.011 0.117 O.ooE+OO 3.66E-12 3.87E-ll 
Pm-147 9.2402E-Q4 0.011 0.117 O.OOE+OO L02E-OS 1.OBE-Q4 
Pu-238 1.6217E-Q2 0.011 0.117 O.ooE+OO 1.79E-04 1.89E-Q3 
Pu-239 4.2810E-Q4 0.011 0.117 O.ooE+OO 4.73E-06 5.ooE-OS 
Pu-240 2.4333E-04 0.011 0.117 O.ooE+OO 2.69E-06 2.84E-05 
Pu-241 L6242E-02 0.011 0.117 O.ooE+OO 1.79E-Q4 L90E-03 
Pu-242 3.6329E-Q7 0.011 0.117 O.OOE+OO 4.01E-Q9 4.24E-Q8 
Ra-226 9.0114E-l0 0.011 0.117 O.ooE+OO 9.95E-12 LOSE-l0 
Ra-228 3.1019E-14 0.011 0.117 O.ooE+OO 3.42E-16 3.62E-15 
Ru-l06 2.1225E-l0 0.011 0.117 O.ooE+OO 2.34E-12 2.48E-ll 
Se-79 1.2930E-QS 0.011 0.117 O.ooE+OO L43E-07 1.51E-Q6 
Sn-126 1.1571E-OS 0.011 0.117 O.ooE+OO 1.28E-Q7 1.35E-Q6 
Sr-90 1.3472E+OO 0.011 0.117 O.OOE+OO 1.49E-Q2 1.57E-Ql 
Te-99 4.2239E-Q4 0.011 0.117 O.ooE+OO 4.66E-Q6 4.93E-Q5 
Th-229 L2407E-ll 0.011 0.117 O.ooE+OO 1.37E-13 1.45E-12 
Th-230 8.3497E-OB 0.011 0.117 O.ooE+OO 9.22E-l0 9.76E-Q9 
Th-232 3.8371E-14 0.011 0.117 O.ooE+OO 4.24E-16 4.48E-15 
Tl-2OB 4.0414E-Q8 0.011 0.117 O.OOE+OO 4.48E-l0 4.72E-Q9 
U-232 1.0948E-Q7 0.011 0.117 O.OOE+OO 1.21E-09 1.28E-Q8 Thermal Power 
U-233 3.6275E-Q9 0.011 0.117 O.ooE+OO 4.ooE-ll 4.24E·l0 Nominal Heat Bounding 
U·234 1.8562E-Q4 0.011 0.117 O.OOE+OO 2.OSE·06 2.17E-QS Oulpul HeatOulpul 
U-235 -2.7235E-Q6 0.011 0.000 L90E-Q4 L90E-Q4 1.90E-Q4 /Wattsl /Wattsl 
U-236 1.5483E-QS 0.011 0.117 O.OOE+OO 1.71E-Q7 L81E-Q6 1.90E-04 1.96E-03 
U·238 -4.2851 E-Q9 0.011 0.000 2.69E-06 2.69E·06 2.69E-Q6 Total Total 
V-90 L3475E+OO 0.011 0.117 O.OOE+OO 1.49E·02 L57E-Ql 
Other Radionuelides 1.51E·02 1.60E-Ql 

m. Tl!IlIPlate ~Sunu>lary,""" and (;Iled<s 
Template Selection Summary 

FromSFD Usad Basis for Parameler Differences: 
Reactor Moderator: UGHTWATER UGHTWATER 

Fuel Cladding: ALUM (1100) ALUM 
BOL HM Constltuenla: U-AU< U 

BOL Enrlchmanl 0/..: 91.66666667 60 to 100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nominal: 0.011 Nominal bumup taken directly from SFO (converted 10 MWd). 
Bounding:1 0.1171 Bounding bumup taken directly trom SFO (converted to MWd). 

Checks 

Estimated Bumupl 
Bumup Multiplier Given Bumup Estimated EOL HMlGlven EOL HM 

Nominal: 0.00 0.00 I 1.001 
Boundlng:1 0.00 0.00 ,

Reaetor shutdo'M1. core removal. storage, shippcng or other date conflnnlng that Irradiation ceased for fuel.
 

2Total bumup for all fuel associated IoVith this worksheet must be civided by BOL heavy metal mass to get specific bumup values (MWdlMT).
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I Fuel Radionuclide Inventory Worlksheet 
I. Fuel and Template lnfo$l8tiOD Estimated 

Fuel Na"",: ASTRA (AUSTRIA) 1Fuel decay start date: 1985 Canister usage: 
SNFIDII: 64S Estimates as of: 2030 18"x10' 

Fuel Units & Oeser: 33 - MTR TYPE Template: ATR (Ught Water, Alum., 60 to 100"/0, U) 0.92 
Heavy Metal Ma..: BOI.=9.03k9 ; E0l.=4.36l<9 "Template Bumup(MWd): 367.2 
ROD Storage Sit<>: SRs Template BOl _vy Metal Mas. (MT): 0.00116689 

Template Ileeay Time' 35 yea", 

n.~tes m x" x. b y. y. Gamma Sources
Photon Total 

CilMWd From Nominal Bounding Fuel Initial ActiVity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding)
 

Ac-227 2.0068E-09 4,418.982 8,547.324 O.OOE+OO 8.87E-06 1.72E-05
 AV9. MeV
 

Am-241 2.5251E-03 4,418.982 8,547.324 O.OOE+OO 1.12E+01 2.16E+01
 0.0150 6.295E+14
 

Am-242m 3.9624E-07 4,418.982 8,547.324 O.OOE+OO 1.75E-03 3.39E-03
 0.0250 1.307E+14
 

Am-243 1.4880E-06 4,418.982 8,547.324~--O.OOE+OO 6.58E-03 1.27E-02
 0.0375 1.136E+14
 

C-14 5.7053E-09 4,418.982 8,547.324 O.OOE+OO 2.52E-05 4.88E-05
 0.0575 1.223E+14
 

CI-36 1.3124E-32 4,418.982 8,547.324 O.OOE+OO 5.80E-29 1.12E-28
 0.0850 7.369E+13
 

Cm-243 1.1419E-07 4,418.982 8,547.324 O.OOE+OO 5.05E-04 9.76E-04
 0.1250 4.867E+13
 

Cm-244 1.6522E-05 4,418.982 8,547.324 O.OOE+OO 7.30E-02 1.41E-01
 0.2250 6.362E+13
 

~ 7.4047E-07 4,418.982 8,547.324 O.OOE+OO 3.27E-03 6.33E-03
 0.3750 2.767E+13
 

Cs-134 2.0455E-05 4,418.982 8,547.324 O.OOE+OO 9.04E-02 1.75E-01
 0.5750 4.574E+14
 

Cs-135 3.4477E-06 4,418.982 8,547.324 O.OOE+OO 1.52E-02 2.95E-02
 0.8500 5.587E+12
 

Cs-137 1.4365E+OO 4,418.982 8,547.324 O.OOE+OO 6.35E+03 1.23E+04
 1.2500 2.702E+12
 

Eu-154 7.3230E-03 4,418.982 8,547.324 O.OOE+OO 3.24E+01 6.26E+01
 1.7500 1.521E+l1
 

Eu-155 5.9259E-04 4,418.982 8,547.324 O.OOE+OO 2.62E+OO 5.07E+OO
 2.2500 1.272E+07
 

Fe-55 2.2791E-06 4,418.982 8,547.324 O.OOE+OO 1.01E-02 1.95E-02
 2.7500 1.214E+07
 

H-3 1.9698E-03 4,418.982 8,547.324 O.OOE+OO 8.70E+OO 1.68E+01
 3.5000 7.031E+03
 

1-129 7.5300E-07 4,418.982 8,547.324 O.OOE+OO 3.33E-03 6.44E-03
 5.0000 2.873E+03
 

Kr-SS 4.1176E-02 4,418.982 8,547.324 O.OOE+OO 1.82E+02 3.52E+02
 7.0000 3.144E+02
 

Np-237 9.5752E-06 4,418.982 8,547.324 O.OOE+OO 4.23E-02 8.18E-02
 11.0000 3.505E+Ol
 
Pa-231 3.9379E-09 4,418.982 8,547.324 O.OOE+OO 1.74E-05 3.37E-05
 
Pb-21 0 3.3115E-10 4,418.982 8,547.324 O.OOE+OO 1.46E-06 2.83E-06
 
Pm-147 9.2402E-04 4,418.982 8,547.324 O.OOE+OO 4.OBE+OO 7.90E+OO
 
Pu-238 1.6217E-02 4,418.982 8,547.324 O.OOE+OO 7.17E+01 1.39E+02
 
Pu-239 4.2810E-04 4,418.982 8,547.324 O.OOE+OO 1.89E+OO 3.66E+OO
 
Pu-240 2.4333E-04 4,418.982 8,547.324 O.OOE+OO 1.OBE+OO 2.OBE+OO
 
Pu-241 1.6242E-02 4,418.982 8,547.324 O.OOE+OO 7.18E+01 1.39E+02
 
Pu-242 3.6329E-07 4,418.982 8,547.324 O.OOE+OO 1.61E-03 3.11E-03
 
Ra-226 9.0114E-10 4,418.982 8,547.324 O.OOE+OO 3.98E-06 7.70E-06
 
Ra-228 3.1019E-14 4,418.982 8,547.324 O.OOE+OO 1.37E-10 2.65E-10
 
Ru-106 2.1225E-10 4,418.982 8,547.324 O.OOE+OO 9.38E-07 1.81E-06
 
8e-79 1.2930E-05 4,418.982 8,547.324 O.OOE+OO 5.71E-02 1.11E-01
 

8n-126 1.1571E-05 4,418,982 8,547.324 O,OOE+oo 5,11E-02 9,89E-02
 
8r-90 1.3472E+OO 4,418.982 8,547.324 O.OOE+OO 5.95E+03 1.15E+04
 
Tc-99 4.2239E-04 4,418.982 8,547.324 O.OOE+OO 1.87E+OO 3.61E+OO
 
Th-229 1.2407E-11 4,418.982 8,547.324 O.OOE+OO 5.48E-OB 1.06E-07
 

Th-230 8.3497E-oB 4,418.982 8,547.324 O.OOE+OO 3.69E-04 7.14E-04
 
Th-232 3.8371E-14 4,418.982 8,547.324 O.OOE+OO 1.70E-10 3.28E-10
 
T1-2OB 4.0414E-oB 4,418.982 8,547.324 O.OOE+OO 1.79E-04 3.45E-04
 

U-232 1.0948E-07 4,418.982 8,547.324 O.OOE+OO 4.84E-04 9.36E-04
 Thermal Power
 

U-233 3.6275E-09 4,418.982 8,547.324 O.OOE+OO 1.60E-05 3.10E-05
 Nominal Heat Bounding
 

U-234 1.8562E-04 4,418.982 8,547.324 O.OOE+OO 8.20E-01 1.59E+OO
 Output Heat Output
 
U-235 -2.7235E-06 4,418.982 0.000 1.82E-02 6.12E-03 1.82E-02
 /Watts) (Watts)
 

U-236 1.5493E-05 4,418_982 8,547.324 O.OOE+OO 6.85E-02 1.32E-01
 7.40E+01 1.43E+02
 

U-238 -4.2851 E-09 4,418.982 0.000 2.10E-04 1.91E-04 2.10E-04
 Total Total
 
Y-90 1.3475E+OO 4,418.982 8,547.324 O.OOE+OO 5.95E+03 1.15E+04
 
Other RadionucUdes 6.05E+03 1.17E+04 
ID.Template SeIeetiOIl SU_n-.IJ_ •.andC~ 
Template selection Summary 

FromSFO UMd Basis for Parameter Differences: 
Reactor_: UGHTWATER UGHTWATER 

Fuel Cladding: ALUM ALUM 
BOl HM Constltuents: f-- lJ-Al.X U 

SOL Enrichment %: 93.07350223 60 to 100 

Bumup Summary (MWd) Basis for burnuD used in estimate:
 
FromSFD Estimated
 

Nomina!:1 I 4,418.982 Nominal bumup calculated from the heavy metal mass destroyed.
 
Bounding: 8.547.324 Bounding bumup calrolated assuming all BOl heavy metal bumed.
 

Checks 

Estimated Sumupl 
Bum"" Multiplier Given Bumup Estimated EOl HMlGlven EOl HM 

Nomlnal:1 1.56 I 1.061 
Bounding: 3.01 , 

Reactor shutdown. core removal. storage. stllPPlng or other date confinmng that irradiation ceased for fuel. 

2Total bumup for all fuel associated with this 'NOrksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdIMT). 
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I. Fuel.and TeQlpJate lnfomJlltioll 
Fuel Name: ASTRA (AUSTRIA) 

SNFID#: 712 
Fuel Units & Oeser: 39 - 19 FLAT PLATES 
Heavy Metal Mass: BO~72.24k9 ; EO~66
ROD Storage Site: SRS 

,no Estimates m 

CilMWd From 
Radionuclide Template 
Ae-227 2.0068E-09 
Am-241 2.5251E-Q3 
Am-242m 3.9624E-Q7 
Am-243 1.4880E-Q6 
C-14 5.7053E-09 
CI-38 1.3124E-32 
Cm-243 1.1419E-Q7 
Cm-244 1.6522E-05 
Co-50 7.4047E-07 
Cs-l34 2.0455E-05 
Cs-l35 3.4477E-Q6 
Cs-137 1.4385E+OO 
Eu-l54 7.3230E-03 
Eu-155 5.9259E-04 
Fe-55 2.2791E-Q6 
H-3 1.9698E-Q3 
1-129 7.5300E-07 
Kr-85 4.1176E-02 
Np-237 9.5752E-Q6 
Pa-231 3.9379E-09 
Pb-21 0 3.3115E-l0 
Pm-147 9.2402E-04 
Pu-238 1.6217E-Q2 
Pu-239 4.2810E-Q4 
PU-240 2.4333E-04 
Pu-241 1.6242E-02 
Pu-242 3.6329E-07 
Ra-226 9.0114E-l0 
Ra-228 3.1019E-14 
RU-lOO 2.1225E-l0 
5e-79 1.2930E-Q5 
5n-126 1.1571E-Q5 
5r-90 1.3472E+OO 
Tc-99 4.2239E-Q4 
Th-229 1.2407E-ll 
Th-230 8.3497E-Q6 
Th-232 3.6371E-14 
T1-2OB 4.0414E-Q8 
U-232 1.0948E-Q7 
U-233 3.6275E-Q9 
U-234 1.8562E-Q4 
U-235 -2.7235E-Q6 
U-238 1.5493E-Q5 
U-238 -4.2651E-Q9 
Y-90 1.3475E+OO 
Other Radianuelides 

lU.1!....te SeJectioIl s..mm.rv, llUl'llu 
TemDlate Selection Summary 

FromSFD 

Fuel Radionuclide Inventory Worksheet 
Estimated 

, Fuel decay start date: 1985 Canister usage: 
Estimates .. of: 2030 18"xl0' 

Template: ATR (Ughl Water. Alum., 60 10 100%, U) 1.OB 
.18k9 "remplate Bumup(MWd): 367.2
 

Template BOl Heavy Metal Mass (MT): 0.00116689
 
Templste Oscay Time' 35 years
 

x" x. b Yo y. Gamma Sources 
Photon Total 

Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventorles(Ci) Inventories(Ci) Group (bounding) 

5,732.119 11,464.238 O.OOE+OO 1.15E-05 2.30E-OS Avg. MeV 
5,732.119 11,464.238 O.OOE+OO 1.45E-Hll 2.89E-Hll 0.0150 8.443E+14 
5,732.119 11,464238 O.OOE+OO 2.27E-03 4.54E-03 0.0250 1.753E+14 
5,732.119 11,464.238 O.OOE+OO 8.53E-03 1.71E-02 0.0375 1.524E+14 
5,732.119 11,464.238 O.OOE+OO 3.27E-OS 6.54E-Q5 0.0575 1.640E+14 
5,732.119 11,464.238 O.OOE+OO 7.52E-29 1.50E-28 0.0850 9.884E+13 
5,732.119 11,464.238 O.OOE+OO 6.55E-Q4 1.31E-03 0.1250 6.528E+13 
5,732.119 11,464.238 O.OOE+OO 9.47E-02 1.89E-Ol 0.2250 8.533E+13 
5,732.119 11,464.238 O.OOE+OO 4.24E-03 8.49E-Q3 0.3750 3.712E+13 
5,732.119 11,464.238 O.OOE+OO 1.17E-Ql 2.34E-Ol 0.5750 6.135E+14 
5,732.119 11,464.238 O.OOE+OO 1.98E-Q2 3.95E-02 0.8500 7.494E+12 
5,732.119 11,464.238 O.OOE+OO 8.23E-Hl3 1.65E+04 1.2500 3.625E+12 
5,732.119 11,464.238 O.OOE+OO 4.20E-Hll 8.40E-Hll 1.7500 2.040E+l1 
5,732.119 11,464.238 O.OOE+OO 3.40E+OO 6.79E+OO 2.2500 1.706E+07 
5,732.119 11,464.238 O.OOE+OO 1.31E-Q2 2.61E-02 2.7500 1.628E+07 
5,732.119 11,464.238 O.OOE+OO 1.13E-Hll 2.26E+Ol 3.5000 9.533E+03 
5,732.119 11,464.238 O.OOE+OO 4.32E-03 8.63E-Q3 5.0000 3.897E+03 
5,732.119 11,464.238 O.OOE+OO 2.38E-Hl2 4.72E-Hl2 7.0000 4.268E+02 
5,732.119 11,464.238 O.OOE+OO 5.49E-Q2 1.10E-Ol 11.0000 4.760E+Ol 
5,732.119 11,464.238 O.OOE+OO 226E-05 4.51E-OS 
5,732.119 11,464.238 O.OOE+OO 1.90E-OO 3.80E-Q6 
5,732.119 11,464.238 O.OOE+OO 5.30E+OO 1.OOE-Hll 
5,732.119 11,464.238 O.OOE+OO 9.30E-Hll 1.86E-Hl2 
5,732.119 11,464.238 O.OOE+OO 2.45E+OO 4.91E+OO 
5,732.119 11,464.238 O.OOE+OO 1.39E+OO 2.79E+OO 
5,732.119 11,464.238 O.OOE+OO 9.31E-Hll 1.86E-Hl2 
5,732.119 11,464.238 O.OOE+OO 2.OBE-03 4.16E-03 
5,732.119 11,464.238 O.OOE+OO 5.17E-Q6 1.03E-OS 
5,732.119 11,464.238 O.OOE+OO 1.78E-l0 3_56E-l0 
5,732.119 11,464.238 O.OOE+OO 1.22E-Q6 2.43E-Q6 
5,732.119 11,464.238 O.OOE+OO 7.41E-Q2 1.48E-Ol 
5,732.119 11,464.238 O.OOE+OO 6.63E-Q2 l.33E·Ol 
5,732.119 11,464.238 O.OOE+OO 7.72E-Hl3 l.54E+04 
5,732.119 11,464.238 O.OOE+OO 2.42E+OO 4.84E+OO 
5,732.119 11,464.238 O.OOE+OO 7.11E-Q8 1.42E-Q7 
5,732.119 11,464.238 O.OOE+OO 4.79E-04 9.57E-04 
5,732.119 11,464.238 O.OOE+OO 2.20E-l0 4.40E-l0 
5,732.119 11,464.238 O.OOE+OO 2.32E-Q4 4.63E-Q4 
5,732.119 11,464.238 O.OOE+OO 6.28E-Q4 1.26E-Q3 Thermal Power 
5,732.119 11,464.238 O.OOE+OO 2.OBE-Q5 4.16E-OS Nominal Heat Bounding 
5,732.119 11,464.238 O.OOE+OO 1.OOE+OO 2.13E+OO Output HeatOulput 
5,732.119 0.000 3.10E-Q2 1.54E-Q2 3.10E-Q2 /Wattsl /Watts) 
5,732.119 11,464.238 O.OOE+OO 8.88E-Q2 1.78E-Ql 9.59E+Ol 1.92E+02 
5,732.119 0.000 1.95E-02 1.94E-Q2 1.95E-02 Total Total 
5,732.119 11,464.238 O.OOE+OO 7.72E-Hl3 1.54E+04 

7.84E-Hl3 1.57E+04 

, ..ciClJecI<io i 

Uoed Basis for Parameter Differences: 
Reactor Moderator: UGHTWATER 

Fuel Cladding: ALUM 
BOl HM Constituents: U3S12 

BOL Enrichment 0.4; 19.83800556 

Bumup Summary (MWd) 
FromSFD 

Nomlnal:1 
Bounding:1 

Checks 

BumuD MultiDlier 
Nominal: 0,25 

Bounding: 0,50 ,
Reactor shutdown. core removal. storage, stllPPlOg 

~otal bumup for all fuel associated with this works

UGHTWATER This Template was used for the following reasons: 
ALUM This fuel matches Am Talt'l>lata on all but ona pammeta' (enrichmenl) making Am areasonable 

U match, 
60 to 100 

Basis for burnup used in estimate: 
Estimated 

I 5,732.119 Nominal bumup calculaloo from the heavy metal mass destroyed. 

I 11.464.238 Bounding bumup assumed to be twice nominal bumup. 

Estimated Bumupl 
Given BumUD Estimated EOl HMlGlvan EOl HM 

I 1.Q11 

or other date confurmng that lrTadlation ceased for fuel.
 

heet must be divided by BOl heavy metal mass to get specific bumup values (MWdIMT).
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Fuel Radionuclide Inventory Worl(sheet 

I. Fuel and Template iJlf.".rmation Estimated 
Fuel NalJl£: ASTRA (AUSTRIA) 'Fuel clecay start da1e:
 1985 Canister usage: 

SNF 10 #: 10S8 Estimates as of:
 2030 18"x10' 
Fuel Units & Oeser: 3 - 19 FLAT PLATES Template:
 ATR (Ught Water, Alum., 60 to 100%, U) O.OS 
Heavy MelaI Mass: BOl=S.38k9 ; E0l=4.82k9 'Template Bumup(MWd):
 367.2 
ROD Storage Site: SAS Tomptate BOL Heavy Metal Mass (MT):
 0.00116689
 

Tomplate Decay Tlme 35 yea",
 
n. Estimates m x. x. b y. y. Gamma Sources 

Photon Total 
CilMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Pl1otonslsec 

Radianuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Invenlories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 2.0068E-09 530.994 1,061.988 O.OOE+OO 1.07E-06 2.13E-06 Avg. MeV 
Am-241 2.5251E-03 530.994 1,061.988 O.ooE+OO 1.34E+Oo 2.68E+OO 0.0150 7.822E+13 
Am-242m 3.9624E-Q7 530.994 1,061.988 O.ooE+OO 2.10E-Q4 4.21E-Q4 0.0250 1.624E+13 
Am-243 I.4880E-06 530.994 1,061.988 O.ooE+OO 7.90E-Q4 1.58E-Q3 0.0375 1.412E+13 
C-14 5.7OS3E-09 530.994 1,061.988 O.ooE+OO 3.03E-Q6 6.06E-06 0.0575 1.520E+13 
C1-36 1.3124E-32 530.994 1,061.988 O.ooE+OO 6.97E-3O 1.39E-29 0.0850 9.156E+12 
Cm-243 1.1419E-07 530.994 1,061.968 O.ooE+OO 6.06E-OS 1.21E-Q4 0.1250 6.047E+12 
Cm-244 1.6522E-05 530.994 1,061.988 O.ooE+OO 8.77E-03 1.75E-Q2 0.2250 7.904E+12 
Co-6O 7.4047E-Q7 530.994 1,061.988 O.ooE+OO 3.93E-04 7.86E-Q4 0.3750 3.438E+12 
CS-134 2.0455E-Q5 530.994 1,061.988 O.ooE+OO 1.09E-Q2 2.17E-02 0.5750 5.683E+13 
CS-135 3.4477E-Q6 530.994 1,061.988 O.ooE+OO 1.83E-03 3.86E-03 0.8500 6.942E+ll 
Cs-137 1.4365E+OO 530.994 1,061.988 O.ooE+OO 7.63E+02 1.53E+03 1.2500 3.358E+ll 
EU-154 7.323OE-Q3 530.994 1,061.988 O.ooE+OO 3.89E+OO 7.78E+OO 1.7500 1.890E+10 
EU-155 5.9259E-Q4 530.994 1,061.988 O.ooE+OO 3.15E-01 6.29E-Q1 2.2500 1.581E+06 
Fe-55 2.2791E-06 530.994 1,061.988 O.ooE+OO 1.21E-03 2.42E-Q3 2.7500 1.508E+06 
H-3 1.9698E-03 530.994 1,061.988 O.ooE+OO 1.OSE+OO 2.09E+OO 3.5000 8.812E+02 
1-129 7.5300E-Q7 530.994 1,061.988 O.ooE+OO 4.ooE-04 8.ooE-04 5.0000 3.602E+02 
Kr-85 4.1176E-Q2 530.994 1,061.988 O.ooE+OO 2.19E+01 4.37E+01 7.0000 3.944E+Ol 
Np-237 9.5752E-Q6 530.994 1,061.988 O.ooE+OO 5.OSE-03 1.02E-Q2 11.0000 4.399E+00 
Pa-231 3.9379E-09 530.994 1,061.988 O.ooE+OO 2.09E-06 4.18E-Q6 
Pb-210 3.3115E-l0 530.994 1,061.988 O.ooE+OO 1.76E-Q7 3.52E-Q7 
Pm-147 9.2402E-Q4 530.994 1,061.988 O.ooE+OO 4.91E-Q1 9.81E-Q1 
PU-238 1.6217E-Q2 530.994 1,061.988 O.ooE+OO 8.61E+OO 1.72E+01 
PU-239 4.2810E-Q4 530.994 1,061.988 O.ooE+OO 2.27E-Q1 4.55E-Q1 
PU-240 2.4333E-Q4 530.994 1,061.988 O.ooE+OO 1.29E-Q1 2.58E-Q1 
PU-241 1.6242E-Q2 530.994 1,061.988 O.ooE+OO 8.62E+OO 1.72E+01 
PU-242 3.6329E-Q7 530.994 1,061.988 O.ooE+OO 1.93E-Q4 3.86E-Q4 
Ra-226 9.0114E-10 530.994 1,061.988 O.ooE+OO 4.79E-Q7 9.57E-Q7 
Ra-228 3.1019E-14 530.994 1,061.988 O.ooE+OO 1.65E-11 3.29E-11 
RU-106 2.1225E-10 530.994 1,061.988 O.ooE+OO 1.13E-Q7 2.25E-Q7 
5e-79 1.293OE-Q5 530.994 1,061.988 O.ooE+OO 6.87E-Q3 1.37E-Q2 
5n-126 1.1571E-Q5 530.994 1,061.988 O.ooE+OO 6.14E-Q3 1.23E-Q2 
5r-90 1.3472E+OO 530.994 1,061.988 O.ooE+OO 7.15E+02 1.43E+03 
Te-99 4.2239E-Q4 530.994 1,061.988 O.ooE+OO 2.24E-Q1 4.49E-Q1 
Th-229 1.2407E-11 530.994 1,061.988 O.ooE+OO 6.59E-Q9 1.32E-Q6 
Th-23O 8.3497E-Q6 530.994 1,061.988 O.ooE+OO 4.43E-Q5 8.87E-Q5 
Th-232 3.8371E-14 530.994 1,061.988 O.ooE+OO 2.04E-11 4.OSE-11 
Tl-208 4.0414E-Q6 530.994 1,061.988 O_ooE+OO 2.15E-Q5 4.29E-Q5 
U-232 1.0948E-Q7 530.994 1,061.988 O.ooE+OO 5.81E-Q5 1.16E-Q4 Thermal Power 
U-233 3.6275E-Q9 530.994 1,061.988 O.ooE+OO 1.93E-Q6 3.85E-Q6 Nominal Heat Bounding 
U-234 1.8562E-Q4 530.994 1,061.988 O_ooE+oo 9.86E-Q2 1.97E-Q1 Output Heat Output 
U-235 -2.7235E-Q6 530.994 0.000 2.27E-03 8.21E-Q4 2.27E-Q3 (Watts) (Watts) 
U-236 1.5493E-OS 530.994 1,061.988 O.ooE+OO 8.23E-Q3 1.65E-Q2 8.89E+OO 1.78E+01 
U-238 -4.2851 E-Q9 530.994 0.000 1.46E-Q3 1.45E-Q3 1.46E-Q3 Total Total 
V-90 1.3475E+OO 530.994 1,061.988 O.ooE+OO 7.16E+02 1.43E+03 
Other Radionuelides 7.27E+02 1.45E+03 
m. TempIa~ Se/edion s.mmary, llumuP Summatj,and Cbe<:loI 
TemDlate Selection Summary 

FromSFO ~ Basis for Parameter Differences:
 
Reactor Moderator: UGHTWATER UGHTWATER This Templale was used for the following reasons:
 

Fuel C1ac1c1ing: ALUM ALUM This fUel matches ATR Tel11l'lafe on all but one paJ8Jl16for (eflridmlent) making ATR areasonable 
BOL HM Constituents: USD8 U match. 

BOL Enriohment %: 19.50065847 60 to 100 

Bumup Summary (MWd)' Basis for bumup used in estimate: 
FromSFO Estimated 

Nomlnal:1 530.994 Nominal bumup calCl;lata<! from the heavy metal mass daslroya<!. 
Bounding: 1,061.988 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumup MulliP/ier Given Bumup Estimated EOL HMiGIven EOL HM 

Nomlnal:1 0.31 I 1.011 
Boundlng:1 0.63 ,

Reador shutdolM'l, core removal, storage, shIpping or other date confmnlng that um<tiation ceased for fuel. 

2Total bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to got specific bumup values (MWdIMT). 
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I Fuel Radionuclide Inventory Worksheet 

I. FlJd and TeDlpIlIlIl Inf~on Estimated 
Fuel Name: ASTRA (AUSTRIA) 'Fuel decay start date: 1985 Canister usage: 

SNFID#: 566 estimates as of: 2030 18"xl0' 
Fuel Units & Daacr: 5 - MTR TYPE Template: ATR (Ught Water, Alum., 60 to 100%. U) 0.14 
Heavy Metal Mas.: BOl=3.62kg ; EOl=2.nkg 'Template Bumup(MWd): 367.2 
ROO Storage SIIe: SRS Template BOl Heavy Metal Mas. (MT): 0.00116689 

T....plate Dacay Time' 35 yea... 

D.Estimatt\$ m x" Xb b y" Yb Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci} Inventories(Ci} Group (bounding) 
Ac-227 2.0068E-09 807.808 1,615.615 O.OOE+OO 1.62E-06 3.24E-06 Avg. MeV 
Am-241 2.5251E-D3 807.808 1,615.615 O.OOE+OO 2.04E+OO 4.08E+OO 0.0150 1.190E+14 
Am-242m 3.9624E-D7 807.808 1,615.615 O.OOE+OO 3.20E-04 6.40E-04 0.0250 2.471E+13 
Am-243 1.4880E-06 807.808 1,615.615 O.OOE+OO 1.20E-D3 2.40E-D3 0.0375 2.148E+13 
C-14 5.7053E-09 807.808 1,615.615 O.OOE+OO 4.61E-06 9.22E-06 0.0575 2.312E+13 
CI-36 1.3124E-32 807.808 1,615.615 O.OOE+OO 1.06E-29 2.12E-29 0.0850 1.393E+13 
Cm-243 1.1419E-D7 807.808 1,615.615 O.OOE+OO 9.22E-05 l.84E-04 0.1250 9.200E+12 
Cm-244 1.6522E-D5 807.808 1,615.615 O.OOE+OO 1.33E-D2 2.67E-D2 0.2250 1.202E+13 
Co-6O 7.4047E-07 807.808 1,615.615 O.OOE+OO 5.96E-04 1.20E-03 0.3750 5.231E+12 
Cs-l34 2.0455E-05 807.808 1,615.615 O.OOE+OO 1.65E-02 3.30E-02 0.5750 8.648E+13 
Cs-l35 3.4477E-D6 807.808 1,615.615 O.OOE+OO 2.79E-03 5.57E-D3 0.8500 1.056E+12 
Cs-137 1.4365E+OO 807.808 1,615.615 O.OOE+OO 1.16E+03 2.32E+03 1.2500 5.108E+l1 
Eu-l54 7.3230E-D3 807.808 1,615.615 O.OOE+OO 5.92E+OO 1.18E+Ol 1.7500 2.875E+l0 
Eu-155 5.9259E-Q4 807.808 1,615.615 O.OOE+OO 4.79E-Ol 9.57E-Ol 2.2500 2.404E+06 
Fe-55 2.2791E-06 807.808 1,615.615 O.OOE+OO 1.84E-03 3.68E-03 2.7500 2.294E+06 
H-3 1.9696E-03 807.808 1,615.615 O.OOE+OO 1.59E+OO 3.18E+OO 3.5000 1.332E+03 
1-129 7.5300E-07 807.808 1,615.615 O.OOE+OO 6.08E-04 1.22E-D3 5.0000 5.444E+02 
Kr-85 4.1176E-02 807.808 1,615.615 O.OOE+OO 3.33E+Ol 6.65E+Ol 7.0000 5.960E+Ol 
Np-237 9.5752E-D6 807.808 1,615.615 O.OOE+OO 7.73E-03 1.55E-02 11.0000 6.645E+OO 
Pa-231 3.9379E-09 807.808 1,615.615 O.OOE+OO 3.18E-D6 6.36E-D6 
Pb-21 0 3.3115E-l0 807.808 1,615.615 O.OOE+OO 2.68E-D7 5.35E-D7 
-Pm-147 9.2402E-Q4 807.808 1,615.615 O.OOE+OO 7.46E-Ol 1.49E+OO 
Pu-238 1.6217E-D2 807.808 1,615.615 O.OOE+OO 1.31E+Ol 2.62E+01 
Pu-239 4.2810E-D4 807.808 1,615.615 O.OOE+OO 3.46E-Dl 6.92E-Ol 
Pu-240 2.4333E-Q4 807.808 1,615.615 O.OOE+OO 1.97E-Ol 3.93E-Dl 
Pu-241 1.6242E-D2 807.808 1,615.615 O.OOE+OO 1.31E+Ol 2.62E+Ol 
Pu-242 3.6329E-D7 807.808 1,615.615 O.OOE+OO 2.93E-04 5.87E-04 
Ra-226 9.0114E-l0 807.808 1,615.615 O.OOE+OO 7.28E-D7 l.46E-D6 
Ra-228 3.1019E-14 807.808 1,615.615 O.OOE+OO 2.51E-ll 5.D1E-ll 
RU-l06 2.1225E-l0 807.808 1,615.615 O.OOE+OO 1.71E-07 3.43E-D7 
5e-79 1.2930E-D5 807.808 1,615.615 O.OOE+OO 1.04E-02 2.09E-02 
5n-126 1.1571E-D5 807.808 1,615.615 O.OOE+OO 9.35E-D3 1.87E·02 
5r-90 1.3472E+OO 807.808 1,615.615 O.OOE+OO 1.09E+03 2.18E+03 
Tc-99 4.2239E-04 807.808 1,615.615 O.OOE+OO 3.41E-D1 6.82E-D1 
Th-229 1.2407E-11 807.808 1,615.615 O.OOE+OO 1.00E-oB 2.00E-oB 
Th-230 8.3497E-oB 807.808 1,615.615 O.OOE+OO 6.74E-D5 1.35E-Q4 
Th-232 3.6371E-14 807.808 1,615.615 O.OOE+OO 3.10E-ll 6.20E-ll 
Tl-208 4.0414E-08 807.808 1,615.615 O.OOE+OO 3.26E-D5 6.53E-D5 
U-232 1.0948E-D7 807.808 1,615.615 O.OOE+OO 8.84E-05 1.77E-Q4 Thermal Power 
U-233 3.6275E-D9 807.808 1,615.615 O.OOE+OO 2.93E-D6 5.86E-D6 Nominal Heat Bounding 
U-234 1.8562E-Q4 807.808 1,615.615 O.OOE+OO 1.50E-Dl 3.00E-Dl Output Heal Output 
U-235 -2.7235E-D6 807.808 0.000 3.48E-03 1.28E-D3 3.48E-D3 /Watts) /Watts) 
U-236 1.5493E-D5 807.808 1,615.615 O.OOE+OO 1.25E-02 2.50E-D2 1.35E+01 2.70E+ot 
U-238 -4.2851E-D9 807.808 0.000 6.76E-Q4 6.72E-04 6.76E-Q4 Total Total 
V-90 1.3475E+OO 807.808 1,615.615 O.OOE+OO 1.09E+03 2.18E+03 
Other Radionuclides 1.11E+03 2.21E+03 

lB.T~te~~l'Y.1J ••ildChe<$$ 
Template selection Summary 

FromSFD Used Basis for Parameter Differences: -_: UGHTWATER LIGHT WATER This Template was used for the following reasons: 
Fuel Cladding: ALUM ALUM This fuel matchas ATR Template on all but one parameter (enrich....nf) mal<ing ATR._~ 

BOl HM Constituents: U-ALX U match. 
BOl enrichment %: 44.43904151 60 to 100 

Bumup Summary (MWd) Basis for bumuo used in estimate: 
FromSFD Estimated 

Nominal: 807.808 Nominal bumup calculated from the heavy metal mass destroyed. 
Boundlng:1 I 1,615.615 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl
Bumup Multiplier Given Bumup Estlma_ EOl HMlGiven EOl HM 

Nominal: 0.71 I 1.021 
Boundlng:1 1.42 ,

Reactor shutdown. core removaJ. storage. shipping or other date confmnlng that Irradiation ceased for fuet 

2Total bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup vaJues (MWd'MT). 
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Fuel Radionuclide Inventory Worksheet 

I. Fuel and Template IJlfOlMllltion Estimated 
Fuel Name: ATR 1 Fuel decay start date: 1985 Canister usage: 

SNFID#: 15 Estimates as of: 2030 18"x10' 
Fuel Units & Oeser: 1760 - 19 CURVED PLATES Template: ATR (Ught Water, Alum., 60 to 100"10, U) 88.00
 
Heavy Metal Mas.: B01.=2031.04k9 ; E01.=1477.70k9 "Template Bumup(MWd): 367.2
 
ROD Storage Site: SRS Templste BOl Heavy Motsl Mass (MT): 0.00116689
 

Template Decay Time' 35 years 

n. Estimates m b Yo Gamma Sources 
Photon Total 

ClIMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 

';;A'=C-cC2:;:';27C;--- -:2"'.~0068~""E_;:-0;;:;9---~52"'4;c,0;;;2"'7;;.5:;:;03;o---_----;'';,0482.'''05~50'.;006 Me~V,----O.ooE._,_+OO;:;;:;-__~'';;.0,5E~-.:;;03:;c_--__;c2.""0:;;E~-.:;;03:;c___jI-'A":V"'9"'. __-c===
Am-241 2.5251E-03 524,027.503 '.048,055.000--O:OO.~E-'-+OO=_-~___:''='.3=c2'''E='-Kl;c3::__--__''2;.:.65~E~-Klc;3::____lI--00'.0;::':;:507_--___:7;-:.7,,''''9E:=-+-:':=-6 
-,:Ac:m=--o;24~2;cm"-- -,;3"C.96~24;;:E",--;;0",7 ----;5:;;2",4'S;0,,27~.~50;c.3:c-_---;'-,;,048S;:s,0;,5~5:.;006 O.ooE+OO 2.OSE-01 4.15E_Q1 0,0250 1.603E+16 
.;A;c-m7-.;:243= --='':.4880=~E=-_;:067_---_;:5:;:;2'''4,';0'=27'''.'''50;::3:c__---:'-",O48~';,05=5';.0~06 O.OOE+OO 7.80E-01 1.56E+OO 0.0375 1.393E+16 
-;C"'--;;'4:;:- -"'-5."'7:<05"'3~E,,-Q=90,_---=5'=_24.:.:,=:02o::7:,:.5O~3'---_-'-''':.048'''''',:~05=5.006 O.ooE+OO 2.99E-03 5.98E-03 0.0575 1.5OOE+16 
-;C"'I-.::36~;-------.-_:_:'.:::'3-;'12;;4;;:E_:-3"'2;_--__;::5'=24~,O=:2:;=7;';.5O=3-_--;'-",O48~';.055.006 O.ooE_KlO 6.88E-27 1.36E-26 0.0850 9.036E+15 
"'C"m:.:.-'=2.;:43::-- -'-'".''''4,:,'9;::E;_-Q-=7---____;5'=2'''4,';0:o27'''."50=:3:c_----:'-",048~":.0;;:5"'5 ..0,06 O.OOE_KlO 5.96E_Q2 1.20E_Q1 0.1250 5.968E+15 
-;C"=m"-;-:;244C-'- ---":".65~22o;;E~-Q5-;;:;--------;5c;2;_;4';;,Oo::27"'."'50"'3;------71,"'048-2.0;;;5~5-.;006 O.OOE+OO 8.66E+OO 1.73E_Kl1 0.2250 7.8ooE+15 
"'C"'o-6O~'-:----------____='7.=-=404~7~E'C-Qo;7c---__o5::-24_;_:,O=:2o;7;';.5"'03:=-------:':.::,048~,,:,O::-55?;006 O.OOE+OO 3.88E-01 7.76E_Q1 0.3750 3.393E+15 
Cs-134 2.0455E_Q5 524,027.503 1,048,055.000--;;0.:o.OO~E+OO.:-;;;:----c';.:.0~7:-;:·E,",_Kl~'__-:2~.1;:-,4;;E'"'-Kl~1i<__-U---o0c;.5"'7;;;50;-----o5:::.609~E"'+'-"-:-6 
Cs-135 3.4477E-Q6 524,027.503 1,048,055.006 O.ooE+OO 1.81E+OO 3.61E+OO 0.8500 6.851E+14 
CS-137 1.4365E+OO 524,027.503 1,048,055.006 O.ooE+OO 7.53E_Kl5 1.51E+06 1.2500 3.314E+14 
Eu-154 7.3230E_Q3 524,027.503 1.048,055.006 O.ooE+OO 3.84E_Kl3 7.67E+03 1.7500 1.865E+13 
.;E'"u'c-1~5"'5'---~-------=5":.9;;:2=59":E;_--=04-=-------=5'=24.;:."'0:o27~.=50=:3:c_---c'-".048~":,05~5 ..006 O.ooE+OO 3.11 E_Kl2 6.21 E_Kl2 2.2500 1.560E+09 
-;-F"'e-,c5"'5'- ._.::-2,o.2:;;7"'91"'E"'-_;:06;o-------;5'=24_:_:."'O::o27"'."'503;:;;:;-__-;'-';.048~';,05=5';;.006 O.ooE+OO 1.19E+OO 2.39E+OO 2.7500 1,488E+09 
-'-H'-'-3=- ~____='1."'96;::9"'8;;:E'C-Q3=----_;:5::-24_;_:.02====7=".5"'03:=-------:'c::.048~":,0,,,55o- ..~006 O.ooE+OO 1.03E_Kl3 2.06E_Kl3 3.5000 8.623E+05 
-;;1-""';;29~------_----'c7'-'.5"'300=:E:o---=0-=-7-------;5,,24:;'."'0~27~.o<50=:3:'--_-;1-".048~":.0;;:5,,5.006 O.OOE+OO 3.95E-01 7.89E_Q1 5.ססOO 3.523E+05 
-;-K:=::r-.:;85~-------4=.=1=:'7o;:6;;:E_:-Qc;2;_--____;5"'24~,O"'2o;7;';.5"'0-=3 __---;'-",O48~';.05"'5"..=006 0.OOE=+OO~--____c2"'.1"'6;;:E:.:.+04=-------:4;-c.3:::;2;;:E:.:.+04;,_:__-~1--~7:-'.OOO=0=-----'3c;.8;-~56;c.EO'+04-= 
-=N;"P-:..:2~3,,7-----------=9"'.5-;-7=52"'E=_--=067_----=5'=24.;:,"'02'=_7~.=50=:3:c_---c'-",048~":.0;;:5,,5 ..006--O:OOE+OO 5.02E+OO l.ooE_Kl1 11.ססOO 4.299E+03 
-;:p"'a-';-2"'30::' 3;o.'=93~7o;:9"'E_:-Q;-;9c---__;::5'=24~,O=:2:;=7;';.5"'Oo::3 __--;1-",O48~';:,05,,5,,-.;006 O.OOE+OO 2.06E-03 4.13E_Q3 
-=P.-:.b-..:2"""'0c-----------'3"'.3=-'''''',,5E=----='.::-0---...:5=:2:-:4:';,O;;:2'''7."=5=03:c_-----:-',"=048~,O=5=::_5 ..006 0.OO;;:E:.:.+OO=_------:-''=.7~4;_E-Q4--';;;:;----=3==.4-=-7=E-Q4--';;;:;---l1 
-;;PCCm';;-1"'4;;-7 ---"f9.-;;240~2"'E:-;-Q4~----=5~24;-:,~02~7;=;.52;0:;;3 __--;'C';,0482i",O~55::.'..006 O.OOE+OO 4.84E_Kl2 9.68E_Kl2 
Pu-238 1.6217E_Q2 524,027.503 1.048,055.006 O.ooE+OO 8.50E_Kl3 1.70E+04 
Pu-239 4.2810E-04 524.027.503 1,048,055.006 O.OOE+OO 2.24E_Kl2 4.49E_Kl2 
-;:P;"u-';-2;_;40~--------2=."'4333~;;:E_:-04;-;:;-----~52"'4_;_:,O"'2"'7;';.5"'03o::------.:'-",O48~',;05",50'.~006: O.OOE+OO 1.28E_Kl2 2.55E_Kl2 
-=P=-U-=-2:-;4,:,1 =1.=62"'4~2"'E---;-0;;:2;_--__o52"'4-;-:.0=:2o;7=".5O=3 __---;'-".048~"',0=55.006 0.OO;;:E:.:.+OO=_---.::-8.:-;5""E;_-Kl"::3----='.'-':70.::-E=-+04~---l1 
Pu-242 3.6329E_Q7 524,027.503 1,048.055.006--O:OOE+oo 1.90E_Q1 3.81 E_Q1 
Ra-226 9.0114E-10 524,027.503 1,048.055.006 O.OOE+OO 4.72E-Q4 9.44E-04 
Ra-228 3.1019E-14 524,027.503 1,048,055.006 O.OOE+OO 1.63E-OS 3.25E-OS 
Ru-106 2.1225E-10 524,027.503 1,048,055.006 O.OOE+OO 1.11E-Q4 2.22E-04 

-=5:-:.e----;7-=9.,,--- ...:1c::.2~930~E;_-Q5~---...:5=:2:-:4';,O"'2=7."'50=:3:c_-----:-1,,,,048,,,,,.05=5, ..~006 O.OOE+OO 6.78E+OO 1.36E_Kl1 
-;::5:-:-n-oi:';c'26"-- --c':-::.='C'5"'7~lE=-Q5.:;;;;-----=5'=24~,O"'2"'7;;.5-=:03:;----_1-;-:,048S:,;,O=55.006 O.OOE+OO 6.06E+OO 1.21E_Kl1
5r-90 1.3472E+OO 524,027.503 1,048,055.006 O.OOE+OO 7.06E+05 1.41E+06 
Tc-99 4.2239E-Q4 524.027.503 1,048,055.006 O.OOE+OO 2.21E_Kl2 4.43E_Kl2 
Th-229 1.2407E-11 524.027.503 1.048,055.006 O.OOE+OO 6.5OE-Q6 1.30E_Q5 
Th-230 8.3497E-Q8 524.027.503 1,048,055.006 O.OOE+OO 4.36E_Q2 8.75E_Q2 
'"'Th~-2"'3~2--------=3.:;;63.::-7:c1~E~-1i:;4;_--__;::5"'24-;',-=:02:;=7:=:.503~----:'!:,O48~,;,05~5.006 O.OOE+OO 2.01E-Q8 4.02E-Q8
Tl-2OS 4.0414E-Q8 524,027.503 1,048,055.006 O.OOE+OO 2.12E_Q2 4.24E_Q2 
U-232 1.0948E_Q7 524.027.503 1.048,055.006 O.OOE+OO 5.74E_Q2 1.15E_Q1 Thermal Power 
7U7--2;;;33~-------.:;_3.';6=-27;;;5;;:E_:-Q:-:9;_--__;::5'=24~,=02:;=7:=:.5c;O;;:;3-_--:1!:,048~';,O;;:5=5._;:006""-----;0c;.OO~E___;+OO;:;;:;------;;-'~.90;;;- HeatE~-Q-;;37_----73.~80;;;E~-Q3':;;;;---flNominal Bounding
U-234 1.8562E-Q4 524.027.503 1,048.055.006 O.OOE+OO 9.73E_Kl1 1.95E+02 Output Heat Output 
U-235 -2.7235E-Q6 524,027.503 0.000 4.09E+OO 2.66E+OO 4.09E+OO tw_l tw_l 
U-236 1.5493E_Q5 524,027.503 1,048,055.006 O.OOE+OO 8.12E+OO 1.62E_Kl1 lI-77E+03 1.75E+04 
U-236 -4.2851E_Q9 524,027.503 0.000 4.67E_Q2 4.45E_Q2 4.67E_Q2 Total Total 
Y-90 1.3475E+OO 524.027.503 1.048,055.006 O.OOE+OO 7.06E+05 1.41E+06 
Other Radionuclides 7.17E+05 l.43E+06 
ID. Templa~ seJedloo· So:mul1arv. 8UJ'Qll and CItedllo 
Template selection Summary 

From SFD Used Basis for Parameter Differences: 
ReactorModerato?: LIGHT WATER LIGHT WATER 

Fuel Claddlng:I-----::A=lU:'::M'-:--(606=,"'-"'T6=)-+--="-A'"l-'-U""MO=-'--I 

BO~O~E:';=~;I-----:93:::=:~,:,s:::~;-;4-;;-6,;---+----,60=tO-:'.U-:c,oo:::::---I 

Bumup Summary (MWdj" Basis for burnup used in estimate: 
FromSFD 1 Estimated 

NomInal:1 510,485.6561 524,027.503 Nominai bumup calculated from the heavy metal mass destroyed. 
Bounding: 868.779.391 1,048,055.006 Bounding bumup assumed to be tv.ice nominal bumup. 

Checks 
Estimated Bumupl 

BumuD MulllDlier Given Bumup Estimated EOl HMlGiven EOl HM
 

Nomlnal:1 0.82
 1.03 1 1.021
 
Bounding: 1.64
 1.21,

Reactor shutdown. core removal, storage. shipping or other date conflrmmg that Irradiation ceaS3d for fuel. 

2Total bumup for all fuel assoc:iated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdIMT). 
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I Fuel Radionuclide Inventory Worksheet 

J. hdandTemplate IDfonllatiol\ Estimated 
Fuel Name: ATR 1FueI decay start date: 2035 Canister usage: 

SNFID#: 16 Estimates as of: 2030 18"xl0' 
Fuel Units & Oeser: 3948 - 19 CURVED PLATES Template: ATR (Ughl Water, Alum., 60 to 100%, U) 197.40 
Heavy Metal Mass: B0l.=4555.99kg ; E01.=3489.64kg 'Template Bumup(MWd}: 367.2 
ROD Stor_ Site: SRS Template BOl Heavy Metal Maas (MT): 0.00116689 

Template Decay Time' 5 years 
n. Estimates m x" Xb b Yo Yb Gamma Sources 

Photon Total 
CIIMWd From Nominal BOUnding Fuel Initial Activity Nominal Fuel BOUnding Fuel Energy Photonslsec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (boUnding) 
Ae-227 1.4545E-l0 1,145,112.141 2,019,717.366 O.OOE+OO 1.67E-04 2.94E-04 Avg. MeV 
Am-241 1.1190E-Q3 1,145,112.141 2,019,717.366 O.OOE+OO 1.28E+03 2.26E+03 0.0150 3.897E+17 
Am-242m 4.5425E-Q7 1,145,112.141 2,019,717.366 O.OOE+OO 520E-Ol 9.17E-Ql 0.0250 8.395E+16 
Am-243 1.4921E-Q6 1,145,112.141 2,019,717.366 O.OOE+OO 1.71E+OO 3.01E+OO 0.0375 7.747E+16 
C-14 5.7244E-09 1,145,112.141 2,019,717.366 O.OOE+OO 6.56E-03 1.16E-02 0.0575 7.617E+16 
CI-36 1.3124E-32 1,145,112.141 2,019,717.366 O.OOE+OO 1.50E-26 2.65E-26 0.0850 4.856E+16 
Cm-243 2.3676E-Q7 1,145,112.141 2,019,717.366 O.OOE+OO 2.71E-Ql 4.78E-Ol 0.1250 4.20SE+16 
Cm-244 5.2042E-05 1,145,112.141 2,019,717.366 O.OOE+OO 5.96E+Ol 1.05E+02 0.2250 4.116E+16 
Co-6O 3.8208E-Q5 1,145,112.141 2,019,717.366 O.OOE+OO 4.38E+Ol 7.72E+Ol 0.3750 1.992E+16 
Cs-l34 4.8693E-Ql 1,145,112.141 2,019,717.366 O.OOE+OO 5.58E+05 9.83E+05 0.5750 2.736E+17 
Cs-l35 3.4477E-Q6 1,145,112.141 2,019,717.366 O.OOE+OO 3.95E+OO 6.96E+OO 0.8500 3.832E+16 
Cs-137 2.8731E+OO 1,145,112.141 2,019,717.366 O.OOE+OO 3.29E+06 5.80E+06 1.2500 7.130E+15 
Eu-l54 8.2053E-02 1,145,112.141 2,019,717.366 O.OOE+OO 9.4OE+04 1.66E+05 1.7500 2.990E+14 
Eu-155 3.9134E-02 1,145,112.141 2,019,717.366 O.OOE+OO 4.48E+04 7.90E+04 2.2500 6.272E+14 
Fe-55 6.7429E-03 1,145,112.141 2,019,717.366 O.OOE+OO 7.72E+03 1.38E+04 2.7500 3.608E+12 
H-3 1.0599E-Q2 1,145,112.141 2,019,717.366 O.OOE+OO 1.21E+04 2.14E+04 3.5000 4.oo3E+11 
1-129 7.5300E-Q7 1,145,112.141 2,019,717.366 O.OOE+OO 8.62E-01 1.52E+OO 5.ססOO 1.196E+06 
Kr-85 2.8595E-Ql 1,145,112.141 2,019,717.366 O.OOE+OO 3.27E+05 5.78E+05 7.ססOO 1.334E+05 
Np-237 9.5479E-Q6 1,145,112.141 2,019,717.366 O.OOE+OO 1.09E+Ol 1.93E+Ol 11.ססOO 1.503E+04 
Pa-231 8.9297E-l0 1,145,112.141 2,019,717.366 O.OOE+OO 1.02E-Q3 1.80E-03 
Pb-21 0 3.7809E-12 1,145,112.141 2,019,717.366 O.OOE+OO 4.31E-06 7.80E-06 
Pm-147 2.5452E+OO 1,145,112.141 2,019,717.366 O.OOE+OO 2.91E+06 5.14E+06 
Pu-238 2.0550E-02 1,145,112.141 2,019,717.366 O.OOE+OO 2.35E+04 4.15E+04 
PU-239 42838E-Q4 1,145,112.141 2,019,717.366 O.OOE+OO 4.91E+02 8.65E+02 
Pu-24O 2.4401E-Q4 1,145,112.141 2,019,717.366 O.OOE+OO 2.79E+02 4.93E+02 
Pu-241 6.8764E-Q2 1,145,112.141 2,019,717.366 O.OOE+OO 7.87E+04 1.39E+05 
Pu-242 3.8329E-Q7 1,145,112.141 2,019,717.366 O.OOE+OO 4.16E-Ql 7.34E-Ol 
Ra-226 3.8045E-l1 1,145,112.141 2,019,717.366 O.OOE+OO 4.36E-Q5 7.66E-Q5 
Ra-228 2.9902E-15 1,145,112.141 2,019,717.366 O.OOE+OO 3.42E-Q9 6.04E-09 
Ru-l06 1.9055E-Ql 1,145,112.141 2,019,717.366 O.OOE+OO 2.18E+05 3.85E+05 
50-79 1.2936E-Q5 1,145,112.141 2,019,717.366 O.OOE+OO 1.48E+Ol 2.61E+Ol 
5n-126 1.1574E-Q5 1,145,112.141 2,019,717.366 O.OOE+OO 1.33E+Ol 2.34E+Ol 
5r-90 2.7505E+OO 1,145,112.141 2,019,717.366 O.OOE+OO 3.15E+06 5.58E+06 
Te-99 4.2239E-Q4 1,145,112.141 2,019,717.366 O.OOE+OO 4.84E+02 8.53E+02 
Th-229 1.8648E-12 1,145,112.141 2,019,717.366 O.OOE+OO 2.16E-Q6 3.81E-Q6 
Th-230 1.7042E-Q8 1,145,112.141 2,019,717.366 O.OOE+OO 1.95E-Q2 3.44E-Q2 
Th-232 7.8132E-15 1,145,112.141 2,019,717.366 O.OOE+OO 8.95E-Q9 1.58E-Q8 
TI-208 4.4063E-Q8 1,145,112.141 2,019,717.366 O.OOE+OO 5.05E-Q2 8.90E-Q2 
U-232 1.3151E-Q7 1,145,112.141 2,019,717.366 O.OOE+OO 1.51E-Ol 2.66E-Ql Thermal Power 
U-233 1.9564E-Q9 1,145,112.141 2,019,717.366 O.OOE+OO 2.24E-03 3.95E-Q3 Nominal Heat Bounding 
U-234 1.8371E-Q4 1,145,112.141 2,019,717.366 O.OOE+OO 2.10E+02 3.71E+02 Output HeatOulput 
U-235 -2.7235E-Q6 1,145,112.141 0.000 9.17E+OO 6.05E+OO 9.17E+OO /Wattsl /Wattsi 
U-236 1.5493E-05 1,145,112.141 2,019,717.366 O.OOE+OO 1.77E+Ol 3.13E+Ol 5.81E+04 1.02E+05 
U-238 -4.2851 E-Q9 1,145,112.141 0.000 1.05E-Ql 9.99E-Q2 1.05E-Ql Total Total 
Y-90 2.7505E+OO 1,145,112.141 2,019,717.366 O.OOE+OO 3.15E+06 5.56E+06 
Other Radianuelides 5.89E+06 1.04E+07 
Ill.TemoIala~~rv.$_1l ."nd()~ 
Templala Selection Summary 

From SFD ~ Basis for Parameter Differences: 
Reactor Moderator: UGHTWATER UGHTWATER 

Fuel Cladding: ALUM (6061-T6) ALUM 
SOL HM Constituents: U-ALX U 

BOL Enrichment 0/.: 93.1542461 6010100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nominal: 1,145,112.141 1,009,858.683 Nominal bumup taken directly from SFD (converted to MWd). 
BoundJng:1 1.948,830.134 2,019.717.366 Bounding bumup assumed to be rwice nominal bumup. 

Checks 

Estimated Bumupl 
Bumup Multiplier Given Bumup Estimated EOl HMlGlven EOl HM 

Nominal: 0.80 0.88 I 0.981 
Boundlng:1 1.41 1.04 ,

Reactor shutdown. core removal. storage, shiPping or other date confirming that Irradiation ceased for fuel.
 

'Totat bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdIMT).
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Fuel Radionuclide Inventory Worksheet 

1. Fuel and Template W'~:rmation Estimated 
Fuel Name: ATR 'Fuel decay start date: 1985 Canister usage:
 

SNFID#: 843 Estimates as of: 2030 18"xl0'
 
Fuel Units & Descr: 128 - 19 CURVED PLATES Template: ATR (Ught Water, Alum., 60 to 100%, U) 6.40 
Heavy Metal Mass: BOL=147.71kg ; EOl=99.39kg "Template Bumup(MWd): 367.2 
ROD S~ Site: SRS Template BOL Heavy Metal Mass (MT): 0.00116689 

Template Decay Time' 35 years 

n. Estimates m x. x. b y. Yb Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci)
 Inventorias(Ci) Group (bounding) 
Ac-227 2.0068E-09 45,759.977 91,519.955 O.OOE+OO 9.18E-05
 1.84E-D4 Avg. MeV 
Am-241 2.5251E-03 45,759.977 91,519.955 O.OOE+OO 1.16E+02
 2.31E+02 0.0150 6.741E+15 
Am-242m 3.9624E-07 45,759.977 91,519.955 o.OOE+OO 1.81E-02
 3.63E-02 0.0250 1.4ooE+15 
Am-243 1.4880E-06 45,759.977 91,519.955 O.OOE+OO 6.81E-02
 1.36E-Ol 0.0375 1.217E+15 
C-14 5.7053E-09 45,759.977 91,519.955 O.OOE+OO 2.61E-D4
 5.22E-Q4 0.0575 1.310E+15 
CI-36 1.3124E-32 45,759.977 91,519.955 O~E+OO 6.01E-28
 1.20E-27 0.0850 7.890E+14 
Cm-243 1.1419E-07 45,759.977 91,519.955 O.OOE+OO 5.23E-03
 1.05E-02 0.1250 5.211E+14 
Cm-244 1.6522E-05 45,759.977 91,519.955 O.OOE+OO 7.56E-ol
 1.51E+OO 0.2250 6.812E+14 
Co-GO 7.4D47E-07 45,759.977 91,519.955 O.OOE+OO 3.39E-02
 6.78E-02 0.3750 2.963E+14
Cs-l34 2.D455E-05 45,759.977 91,519.955 O.OOE+OO 9.36E-Ol
 1.87E+OO 0.5750 4.898E+15 
Cs-135 3.4477E-Q6 45,759.977 91,519.955 O.OOE+OO 1.58E-Ol
 3.16E-Ol 0.8500 5.982E+13 
Cs-137 1.4365E+OO 45,759.977 91,519.955 O.OOE+OO 6.57E+D4
 1.31E+05 1.2500 2.894E+13 
Eu-l54 7.3230E-03 45,759.977 91,519.955 O.OOE+OO 3.35E+02
 6.70E+02 1.7500 1.629E+12 
Eu-155 5.9259E-D4 45,759.977 91,519.955 O.oOE+oO 2.71E+Ol
 5.42E+Ol 2.2500 1.362E+08 
Fe-55 2.2791E-06 45,759.977 91,519.955 O.OOE+OO 1.D4E-Ol
 2.09E-Ol 2.7500 1.299E+08 
H-3 1.9698E-03 45,759.977 91,519.955 O.OOE+OO 9.01E+Ol
 1.80E+02 3.5000 7.529E+04 
1-129 7.5300E-07 45,759.977 91,519.955 O.OOE+OO 3.45E-02
 6.89E-02 5.ססOO 3.Q76E+04 
Kr-85 4.1176E-02 45,759.977 91,519.955 O.OOE+OO 1.88E+03
 3.77E+03 7.ססOO 3.367E+03 
Np-237 9.5752E-06 45,759.977 91,519.955 O.OOE+OO 4.38E-Ol
 8.76E-Ol 11.ססOO 3.754E+02 
Pa-231 3.9379E-09 45,759.977 91,519.955 O.OOE+OO 1.80E-D4
 3.60E-Q4 
Pb-21 0 3.3115E-l0 45,759.977 91,519.955 O~OOE+OO 1.52E-05
 3.03E-OS 
Pm-147 9.2402E-D4 45,759.977 91,519.955 O.OOE+OO 4.23E+Ol
 8.46E+Ol 
Pu-238 1.6217E-02 45,759.977 91,519.955 O.OOE+OO 7.42E+02
 1.48E+03 
Pu-239 4.2810E-Q4 45,759.977 91,519.955 O.OOE+OO 1.96E+Ol
 3.92E+Ol 
Pu-24O 2.4333E-Q4 45,759.977 91,519.955 O.OOE+OO 1.11E+Ol
 2.23E+Ol 
Pu-241 1.6242E-02 45,759.977 91,519.955 O.OOE+OO 7.43E+02
 1.49E+03 
Pu-242 3.6329E-07 45,759.977 91,519.955 O.OOE+OO 1.66E-02
 3.32E-02 
Ra-226 9.0114E-l0 45,759.977 91,519.955 O.OOE+OO 4.12E-OS
 8.25E-OS 
Ra-228 3.1019E-14 45,759.977 91,519.955 O.OOE+OO 1.42E-09
 2.84E-09 
Ru-106 2.1225E-l0 45,759.977 91,519.955 O.OOE+OO 9.71E-06
 1.94E-OS 
Se-79 1.2930E-OS 45,759.977 91,519.955 O.OOE+OO 5.92E-ol
 1.18E+OO 
Sn-126 1.1571E-OS 45,759.977 91,519.955 O.OOE+OO 5.30E-ol
 1.06E+OO 
Sr-90 1.3472E+OO 45,759.977 91,519.955 O.OOE+OO 6.16E+D4
 1.23E+05 
Tc-99 4.2239E-Q4 45,759.977 91,519.955 O.OOE+OO 1.93E+Ol
 3.87E+Ol 
Th-229 1.2407E-ll 45,759.977 91,519.955 O.OOE+OO 5.66E-07
 1.14E-06 
Th-230 8.3497E-08 45,759.977 91,519.955 O.OOE+OO 3.82E-03
 7.64E-03 
Th-232 3.8371E-14 45,759.977 91,519.955 O.OOE+OO 1.76E-09
 3.51E-09 
TI-208 4.D414E-oB 45,759.977 91,519.955 O.OOE+OO 1.85E-03
 3.70E-03 
U-232 1.0948E-07 45,759.977 91,519.955 O.OOE+OO 5.01E-03
 1.00E-02 Thermal Power 
U-233 3.6275E-09 45,759.977 91,519.955 O.OOE+OO 1.66E-Q4
 3.32E-D4 Nominal Heat Bounding 
U-234 1.8562E-Q4 45,759.977 91,519.955 O.OOE+OO 8.49E+OO
 1.70E+Ol Output Heat Output 
U-235 -2.7235E-Q6 45,759.977 0.000 2.97E-ol 1.73E-ol
 2.97E-ol /Watts} /Watts) 
U-236 1.5493E-OS 45,759.977 91,519.955 O.OOE+OO 7.09E-ol
 1.42E+OO 7.66E+02 1.53E+03 
U-238 -4.2851 E-09 45,759.977 0.000 3.40E-03 3.20E-03
 3.4OE-03 Total Total 
Y-90 1.3475E+OO 45,759.977 91,519.955 O.OOE+OO 6.17E+D4
 1.23E+05 
Other Radionuclides 6.26E+D4 1.25E+05 

m. Temolate SeJedi(m Swnmarv. Bunul ,llnd ()lled<s 
Template Selection Summary 

FromSFD ~ Basis for Parameter Differences: 
Reactor Modarator: UGHTWATER LIGHT WATER 

Fuel Cladding: ALUM (6061-T6) ALUM 
BOl HM Constituents: U-ALX U 

BOl Enrichment %: 93.1542461 60 to 100

Bumup Summary (MWd) Basis for burnup used in estimate:
 
From SFD 1
 Estimated
 

Nomlnal:1 37,126.2301 45,75g.9n Nominal bumup calculated from the heavy metal mass destroyed.
 
Bounding: 63,183.956 91,519.955 Bounding bumup assumed to be twice nominal bumup.
 

Checks 

Estimated Bumupl
Bumup MultiDlier Given Bumup Estimated EOL HMlGiven EOl HM
 

Nomlnal:1 0.98
 1.23 I 1.031 
Bounding: 1.97 1.45,

Reactor shutdown, core ramoval. storage. stnpplng or other date confinnlng that Irradiation ceased for fuel. 

2Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd'MT). 
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Fuel Radionuclide Inventory Worksheet 
L Fuel a.... T~hlformatiml Estimated 

Fuel Name: ATSR 1Fuel decay start date: 1988 Canister usage: 
SNFID#: 17 Estimates 89 of: 2030 18"xl0' 

Fuel Units & Descr: 20 - 19 FLAT PLATES Template: ATR (Ught Water, Alum., 60 to 100%, U) 0.56 
Heavy Metal Ma••: BOl: : EOl:3.21 k9 ....emplate Bumup(MWd): 367.2 
ROD Storage Site: SRS Template BOL Heavy Metal M... (MTl: 0.00116689 

Template Decay Time' 35 yea", 

n. Estlmales m x" x. b y" y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuelide Template Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 

Ae-227 2.0068E-Q9 3,039.932 3,039.932 O.OOE+OO 6.10E-OO 6.10E-Q6 Avg. MeV 
Am-241 2.5251E-03 3,039.932 3,039.932 O.OOE+OO 7.68E+OO 7.68E+OO 0.0150 2.239E+14 
Am-242m 3.9624E-07 3,039.932 3,039.932 O.OOE+OO 1.20E-Q3 1.20E-03 0.0250 4.649E+13 
Am-243 1.4680E-OO 3,039.932 3,039.932 O.OOE+OO 4.52E-Q3 4.52E-03 0.0375 4.041E+13 
C-14 5.7053E-Q9 3,039.932 3,039.932 O.OOE+OO 1.73E-OS 1.73E-Q5 0.0575 4.350E+13 
CI-36 1.3124E-32 3,039.932 3,039.932 O.OOE+OO 3.99E-29 3.99E-29 0.0850 2.621E+13 
Cm-243 1.1419E-07 3,039.932 3,039.932 O.OOE+OO 3.47E-04 3.47E-04 0.1250 1.731E+13 
Cm-244 1.6522E-05 3,039.932 3,039.932 O.OOE+OO 5.02E-Q2 5.02E-02 0.2250 2.263E+13 
Co-50 7.4047E-07 3,039.932 3,039.932 O.OOE+OO 2.25E-03 2.25E-Q3 0.3750 9.842E+12 
Cs-l34 2.0455E-OS 3,039.932 3,039.932 O.OOE+OO 6.22E-02 6.22E-Q2 0.5750 1.627E+14 
Cs-l35 3.4477E-OO 3,039.932 3,039.932 O.OOE+OO 1.05E-Q2 1.05E-02 0.8500 1.987E+12 
Cs-137 1.4365E+OO 3,039.932 3,039.932 O.OOE+OO 4.37E+03 4.37E+03 1.2500 9.611E+ll 
Eu-154 7.3230E-03 3,039.932 3,039.932 O.OOE+OO 2.23E+Ol 2.23E+Ol 1.7500 5.410E+I0 
EU-155 5.9259E-04 3,039.932 3,039.932 O.OOE+OO 1.80E+OO 1.80E+OO 2.2500 4.524E+06 
Fe-55 2.2791E-OO 3,039.932 3,039.932 O.OOE+OO 6.93E-03 6.93E-03 2.7500 4.316E+06 
H-3 1.9698E-Q3 3,039.932 3,039.932 O.OOE+OO 5.99E+OO 5.99E+OO 3.5000 2.501E+03 
1-129 7.5300E-07 3,039.932 3,039.932 O.OOE+OO 2.29E-03 2.29E-03 5.ססOO 1.022E+03 
Kr-85 4.1176E-02 3,039.932 3,039.932 O.OOE+OO 1.25E+02 1.25E+02 7.ססOO 1.118E+02 
Np-237 9.5752E-OO 3,039.932 3,039.932 O.OOE+OO 2.91E-02 2.91E-Q2 11.ססOO 1.247E+Ol 
Pa-231 3.9379E-Q9 3,039.932 3,039.932 O.OOE+OO 1.20E-OS 1.20E-05 
Pb-21 0 3.3115E-l0 3,039.932 3,039.932 O.OOE+OO 1.01E-OO 1.01E-OO 
Pm-147 9.2402E-Q4 3,039.932 3,039.932 O.OOE+OO 2.81E+OO 2.81E+OO 
Pu-238 1.6217E-02 3,039.932 3,039.932 O.OOE+OO 4.93E+Ol 4.93E+Ol 
Pu-239 4.2810E-04 3,039.932 3,039.932 O.OOE+OO 1.30E+OO 1.30E+OO 
Pu-240 2.4333E-Q4 3,039.932 3,039.932 O.OOE+OO 7.40E-Ol 7.40E-Ql 
Pu-241 1.6242E-Q2 3,039.932 3,039.932 O.OOE+OO 4.94E+Ol 4.94E+Ol 
Pu-242 3.6329E-Q7 3,039.932 3,039.932 O.OOE+OO 1.10E-Q3 1.10E-03 
Ra-226 9.0114E-l0 3,039.932 3,039.932 O.OOE+OO 2.74E-OO 2.74E-Q6 
Ra-228 3.1019E-14 3,039.932 3,039.932 O.OOE+OO 9.43E-ll 9.43E-l1 
RU-lOO 2.1225E-l0 3,039.932 3,039.932 O.OOE+OO 6.45E-07 6.45E-Q7 
Se-79 1.2930E-Q5 3,039.932 3,039.932 O.OOE+OO 3.93E-Q2 3.93E-Q2 
Sn-126 1.1571E-05 3,039.932 3,039.932 O.OOE+OO 3.52E-02 3.52E-Q2 
Sr-90 1.3472E+OO 3,039.932 3,039.932 O.OOE+OO 4.10E+03 4.10E+03 
Te-99 4.2239E-Q4 3,039.932 3,039.932 O.OOE+OO 1.28E+OO 1.28E+OO 
Th-229 1.2407E-ll 3,039.932 3,039.932 O.OOE+OO 3.77E-08 3.77E-Q8 
Th-230 8.3497E-Q8 3,039.932 3,039.932 O.OOE+OO 2.54E-Q4 2.54E-Q4 
Th-232 3.6371E-14 3,039.932 3,039.932 O.OOE+OO 1.17E-l0 1.17E-l0 
11-208 4.0414E-Q8 3,039.932 3,039.932 O.OOE+OO 1.23E-04 1.23E-Q4 
U-232 1.0948E-Q7 3,039.932 3,039.932 O.ooE+OO 3.33E-Q4 3.33E-Q4 Thermal Power 
U-233 3.6275E-Q9 3,039.932 3,039.932 O.ooE+OO 1.10E-OS 1.10E-OS Nominal Heat Bounding 
U-234 1.8562E-Q4 3,039.932 3,039.932 O.OOE+OO 5.64E-Ol 5.64E-Ql Output Heat Output 
U-235 -2.7235E-OO 3,039.932 0.000 1.28E-Q2 4.50E-03 1.28E-Q2 /WaltS) /Wattsi 
U-236 1.5493E-OS 3,039.932 3,039.932 O.ooE+OO 4.71E-02 4.71E-Q2 5.09E+01 5.09E+Ol 
U-238 -4.2851 E-Q9 3,039.932 0.000 1.29E-Q4 1.16E-Q4 1.29E-04 Total Total 
V-90 1.3475E+OO 3,039.932 3,039.932 O.ooE+OO 4.10E+03 4.10E+03 
Other Radianuelides 4.16E+03 4.16E+03 

m.TeJllIll3te~ s.m-l~'" "lIIICIrcleb 
Template Selection Summary 

From SFD Used Basis for Parameter Differences: 
Reactor Moderator: UGHTWATER UGHTWATER This Template was used for the following reasons: 

·FueI Cladding: ALUM ALUM This fuel matches on all parameters except enrictlment (unknown). 
SOL HM Constituents: U-ALX U 

BOL Enrlchment"o: 60 to 100 

Burnup Summary (MWd) Basis for bumup used in estimate: 
FromSFD I Estimated 

Nomlnal:1 I 3,039.932 Nominal bumup set equal to bounding bumup. 
Bounding: 3.039.932 Bounding bumup estimated by assuming SOl heavy metal mass was twice EOL 

Checks 

Estimated Bumupl
Bumup MultiPlier Given Bumup Eatimated EOL HMlGlven EOL HM 

Nomlnal:1 1.50 I 1.021 
Bounding: 1.50 ,

Reactor shutdown, core removal, stomge, shipping or other date confirming that Irradiation ceased for fuel. 

2Total bumup for all fuel associated with this worksheet must be divided by SOL heavy metal mass to get specific bumup values (MWd'MT). 
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Fuel Radionuclide Inventory Worl(sheet 

1. Fuel and Tempiatelnf(J.tmatioD
 Estimated
 
Fuel Name: BABCOCK & WILCOX SCRAP 1 ::uet decay start date: 1969
 Canister usage:


SNFIO#: 18 Estimates as ot: 2030
 HIC
 
Fuel Units & Oeser: 1 - CANiSTER OF SCRAP Temptate: (Worst Case) 1.00 
Heavy Metal Mass: BOL: ; EOL:.07k9 "Temptate Bumup(MWd): 62.5 
ROO Storage Site: INEEL Template BOL Heavy Metal Mass (Mf): 0.00186865 

Template Decay Time' 50 years 
n. Estimates m x" x" b y" Yb Gamma Sources
 

Photon Total
 
CilMWd From Nominal Sounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec
 

Radionuelide Template Fuel Sumup (MWd)' Sumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding)
 

Ac-227 2.52ooE-06 66.525 66.525 O.ooE+OO 1.66E-04 1.66E-04 Avg. MeV
 

Am-241 8.6432E+OO 66.525 66.525 O.ooE+OO 5.75E-Kl2 5.75E-Kl2 0.0150 5.639E+13
 
Am-242m 1.5728E-02 66.525 66.525 O.ooE+OO 1.05E-Kl0 1.00E+OO 0.0250 1.114E+13
 
Am-243 1.6288E-02 66.525 66.525 O.ooE+OO 1.08E+OO 1.00E+OO 0.0375 9.415E+12
 
C-14 1.2068E-ol 66.525 66.525 O.ooE+OO 8.03E+OO 8.03E-Kl0 0.0575 l.n8E+13
 
CI-36 2.2849E-03 66.525 66.525 O.ooE+OO 1.52E-ol 1.52E-Ol 0.0850 5.961E+12
 
Cm-243 6.0144E-Q4 66.525 66.525 O.ooE+OO 4.00E-02 4.ooE-02 0.1250 4.218E+12
 
Cm-244 9.488OE-02 66.525 66.525 O.ooE+oo 6.31 E-KlO 6.31E+OO 0.2250 5.159E+12
 
Co-6O 3.9052E+OO 66.525 66.525 O.ooE+OO 2.60E-Kl2 2.60E-Kl2 0.3750 2.233E+12
 
Cs-l34 2.2139E-06 66.525 66.525 O.ooE+OO 1.47E-Q4 1.47E-Q4 0.5750 3.695E+13
 

Cs-l35 4.3976E-Q4 66.525 66.525 O.ooE+OO 2.93E-02 2.93E-02 0.8500 8.093E+l1
 
Cs-137 1.4887E-Kll 66.525 66.525 O.ooE+OO 9.90E-Kl2 9.90E-Kl2 1.2500 1.984E+13
 
EU-I54 3.7342E-ol 66.525 66.525 O.ooE+OO 2.48E-Kll 2.48E-Kll 1.7500 2.385E+10
 
Eu-155 8.4893E-03 66.525 66.525 O.ooE+OO 5.65E-Ol 5.65E-ol 2.2500 1.031E+08
 
Fe-55 5.375OE-03 66.525 66.525 O.ooE+OO 3.58E-ol 3.58E-ol 2.7500 l.n5E+08
 
H-3 1.0472E-ol 66.525 66.525 O.ooE+OO 6.97E+OO 6.97E+OO 3.5000 9.664E+04
 
1-129 1.0618E-05 66.525 66.525 O.ooE+OO 7.06E-04 7.06E-Q4 5.ססOO 4.083E+04
 

Kr-SS 2.2717E-ol 66.525 66.525 O.ooE+OO 1.51E-Kll 1.51E-Kll 7.ססOO 4.651E+03
 
Np-237 1.64OOE-Q4 66.525 66.525 O.ooE+OO 1.09E-02 1.09E-02 11.ססOO 5.305E+02
 
Pa-231 2.8688E-06 66.525 66.525 O.ooE+OO 1.91E-04 1.91E-Q4 
Pb-21 0 4.7312E-06 66.525 66.525 O.ooE+OO 3.15E-06 3.15E-06 
Pm-147 3.2198E-Q4 66.525 66.525 O.ooE+OO 2.14E-02 2.14E-02 
Pu-236 -1.1 924E+OO 66_525 0.000 1.80E+Ol O.ooE+OO 1.80E-Kll 
Pu-239 -4.86OOE-02 66.525 0.000 2.18E+OO O.ooE+OO 2.18E+OO 
Pu-240 -3.0127E-ol 66.525 0.000 2.78E+OO O.ooE+OO 2.78E+OO 
Pu-241 -1.2917E-Kl2 66.525 0.000 7.16E-Kl2 O.ooE+OO 7.16E-Kl2 
Pu-242 -1.1381E-Q4 66.525 0.000 1.20E-02 4.48E-03 1.20E-02 
Ra-226 1.0760E-07 66.525 66.525 O.ooE+OO 7.16E-06 7.16E-06 
Ra-228 6.0160E-07 66.525 66.525 O.ooE+OO 4.ooE-05 4.ooE-Q5 
Ru-l06 1.3388E-13 66.525 66.525 O.ooE+OO 8.91E-12 8.91E-12 
Se-79 1.9179E-Q4 66.525 66.525 O.ooE+OO 1:28E-02 1.28E-02 
5n-126 1.6669E-Q4 66.525 66.525 O.ooE+OO 1.IIE-02 1.IIE-02 
5r-90 1.3859E-Kll 66.525 66.525 O.ooE+OO 9.22E-Kl2 9.22E-Kl2 
TC-99 6.7678E-03 66.525 66.525 O.ooE+OO 4.5OE-ol 4.50E-ol 
Th-229 2.2592E-06 66.525 66.525 O.ooE+OO 1.50E-Q4 1.50E-04 
Th-230 7.5955E-06 66.525 66.525 O.ooE+OO 5.05E-Q4 5.05E-04 
Th-232 6.0208E-07 66.525 66.525 O.ooE+OO 4.01E-Q5 4.01E-Q5 
TI-208 7.5795E-Q5 66.525 66.525 O.ooE+OO 5.04E-03 5.04E-03 
U-232 2.0521E-Q4 66.525 66.525 O.OOE+OO 1.37E-02 1.37E-02 Thermal Power 
U-233 3.6128E-Q4 66.525 66.525 O.ooE+OO 2.40E-02 2.40E-02 Nominal Heat Sounding 
U-234 1.2788E-Q2 66.525 66.525 O.ooE+OO 8.51E-ol 8.51E-ol Output Heat Output 
U-235 5.7486E-Q4 66.525 66.525 6.02E-05 3.83E-02 3.83E-02 <Watts) <Watts) 
U-236 2.3485E-Q4 66.525 66.525 O.ooE+OO 1.56E-02 1.56E-02 3.57E+01 3.65E+Ol 
U-238 1.1581E-Q4 66.525 66.525 7.49E-06 7.71E-03 7.71E-03 Total Total 
Y-90 1.3861 E-Kll 66.525 66.525 O.ooE+OO 9.22E-Kl2 9.22E-Kl2 
Other Radionuclides 3.42E+03 3.42E-Kl3 
m. Template SeJeetioJ' $mumary, "Ikmw lUId CIledi5 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
_Moderator: UGHTWATEA (Worst Case) This Template was used for the following reasons: 

Fuel Cladding: SST SSTllnconel Th~ fuel didnl dose~ match aIr! existing lemplates. 1001010.. 100 WOlSI case template was used. 
BOL HM Constituents: PU02-U02 U. Th.&Pu 

BOl enrichment '0/0: 010100 

Sumup Summary (MWd) Basis for bumup used in estimate: 
FromSFO EstImated 

Nomlnal:1 I 66.525 Nominal bumup set equal to bounding bumup. 
Bounding: 66.525 Bounding bumup estimated by assuming BOL heavy metat mass was twice EOL. 

Checks 

Estimated Bumupl
BumuD MulllDlIer Given Bumup Estimated EOL HMlGiven EOL HM 

Nomlnal:1 14.21 I 591.641 
Boundln9: 14.21 ,

Reactor shutdown. core remOVal, storage, stllPPlng or other date conflnnlng that IRadiation ceased for fuel. 

2Total bumup for all fuel associated with this lNOr1<sheet must be divided by BOL heavy metal mass to get specific bumup values (MWdIMT). 
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I Fuel Radionuclide Inventory Worksheet 

I. Fuel and T~ JnfOl'lllal.iml~ Estimated 
Fuel Name: BCD B-17 (TURKEY POINT 3) 1 Fuel decay start date: 1975 Canister usage: 

SNFID#: 19 Estimates as of: 2030 PWR 
Fuel Units & Doser: 1 - 15 X 15 ROD ARRAY Template: PWR (Ught Water, Zirc. 0 to 5%, U) 1.00 
Heavy Metal Mass: 601.=458.98I<g ; E01.=411.81kg "Template Bumup(MWd): 61.92 
ROO Stor_ Site: INEEl Template BOl Heavy Metal Mass (MT): 0.00176911 

Template Decay Time' 50 yea.. 

n. Estimates m x. x. b y. y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radianuelide Template Fuel Bumup (MWd)2 Bumup (MWd)2 (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 1.0733E-Q9 44,857.390 89.714.780 O.ooE+OO 4.81E-05 9.63E-05 Avg. MeV 
Am-241 1.4751E-Ql 44.857.390 89.714.780 O.ooE+OO 6.62E+03 1.32E+04 0.0150 3.414E+15 
Am-242m 2.6809E-04 44,857.390 89,714.780 O.ooE+OO 1.20E+Ol 2.41E+Ol 0.0250 6.841E+14 
Am-243 6.2484E-04 44,857.390 89,714.780 O.ooE+OO 2.80E+Ol 5.61E+Ol 0.0375 6.447E+14 
C-14 4.7820E-05 44,857.390 89,714.780 O.ooE+OO 2.15E+OO 4.29E+OO 0.0575 8.066E+14 
CI-36 8.0297E-07 44,857.390 89,714.780 O.ooE+OO 3.80E-02 7.20E-02 0.0850 3.769E+14 
Cm-243 1.7426E-04 44,857.390 89,714.780 O.ooE+OO 7.82E+OO 1.56E+Ol 0.1250 2.507E+14 
Cm-244 2.7616E-02 44,857.390 89,714.780 O.ooE+OO 1.24E+03 2.48E+03 0.2250 3.218E+14 
Co-80 3.5610E-04 44,857.390 89,714.780 O.ooE+OO 1.80E+Ol 3.19E+Ol 0.3750 1.390E+14 
CS-l34 2.6280E-Q7 44,857.390 89,714.780 O.ooE+OO 1.18E-Q2 2.36E-02 0.5750 3.273E+15 
Cs-135 1.4433E-Q5 44,857.390 89,714.780 O.ooE+OO 6.47E-Ol 1.29E+OO 0.8500 3.195E+13 
CS-137 9.8870E-Ol 44,857.390 89,714.780 O.ooE+OO 4.44E+04 8.87E+04 1.2500 2.034E+13 
Eu-l54 6.0320E-Q3 44,857.390 89,714.780 O.ooE+OO 2.71E+02 5.41E+02 1.7500 8.942E+l1 
EU-155 2.1770E-Q4 44.857.390 89,714.780 O.ooE+OO 9.77E+OO 1.95E+Ol 2.2500 1.470E+08 
Fe-55 7.9296E-07 44,857.390 89.714.780 O.ooE+OO 3.56E-02 7.11E-02 2.7500 5. 179E+08 
H-3 8.9486E-Q3 44,857.390 89.714.780 O.ooE+OO 4.01E+02 8.03E+02 3.5000 3.696E+07 
1-129 9.8288E-Q7 44,857.390 89,714.780 O.ooE+OO 4.41E-Q2 8.82E-02 5.ססOO 1.579E+07 
Kr-85 1.0707E-Q2 44,857.390 89,714.780 O.ooE+OO 4.80E+02 9.61E+02 7.ססOO 1.819E+06 
Np-237 1.1927E-OS 44,857.390 89,714.780 O.ooE+OO 5.35E-Ol 1.07E+OO 11.ססOO 2.089E+05 
Pa-231 1.4703E-Q9 44,857.390 89,714.780 O.ooE+OO 6.80E-OS 1.32E-Q4 
Pb-21 0 1.6828E-l0 44,857.390 89,714.780 O.ooE+OO 7.55E-Q6 1.51E-05 
Pm-147 6.9606E-Q6 44,857.390 89,714.780 O.ooE+OO 3.12E-Ql 6.24E-Ol 
Pu-238 6.6263E-02 44,857.390 89,714.780 O.ooE+OO 2.97E+03 5.94E+03 
Pu-239 1.1618E-Q2 44,857.390 89,714.780 O.ooE+OO 5.21E+02 1.04E+03 
PU-240 1.5142E-Q2 44,857.390 89,714.780 O.ooE+OO 6.79E+02 1.36E+03 
Pu-241 4.3766E-Ql 44,857.390 89,714.780 O.ooE+OO 1.96E+04 3.93E+04 
Pu-242 6.4260E-OS 44,857.390 89,714.780 O.ooE+OO 2.88E+OO 5.77E+OO 
Ra-226 3.8501E-l0 44,857.390 89,714.780 O.ooE+OO 1.73E-Q5 3.45E-Q5 
Ra-228 5.2955E-12 44,857.390 89,714.780 O.ooE+OO 2.38E-07 4.75E-07 
Ru-1OB 2.0413E-14 44,857.390 89,714.780 O.ooE+OO 9.16E-l0 1.83E-09 
88079 1.2376E-Q5 44,857.390 89,714.780 O.ooE+OO 5.55E-Ol l.l1E+OO 
8n-126 2.5210E-Q5 44,857.390 89,714.780 O.ooE+OO 1.13E+OO 2,26E+OO 
8r-90 6.4163E-Ol 44,857.390 89,714.780 O.ooE+OO 2.88E+04 5.76E+04 
Tc-99 3.9357E-Q4 44,857.390 89,714.780 O.ooE+OO 1.77E+Ol 3.53E+Ol 
Th-229 1.5644E-l0 44,857.390 89,714.780 O.ooE+OO 7.02E-Q6 1.40E-Q5 
Th-230 2.7972E-Q8 44,857.390 89,714.780 O.ooE+OO 1.25E-Q3 2.51E-03 
Th-232 5.3036E-12 44,857.390 89,714.780 O.ooE+OO 2.38E-07 4.76E-Q7 
11-208 1.5136E-Q7 44,857.390 89,714.780 O.ooE+OO 6.79E-Q3 1.36E-Q2 
U-232 4.1005E-Q7 44,857.390 89,714.780 O.ooE+OO 1.84E-Q2 3.68E-02 Thermal Power 
U-233 2.5856E-Q8 44,857.390 89,714.780 O.ooE+OO 1.16E-Q3 2.32E-03 Nominal Heat Bounding 
U-234 5.2665E-OS 44,857.390 89,714.780 O.ooE+OO 2.36E+OO 4.72E+OO Output Heat Output 
U-235 -1.4487E-Q6 44,857.390 0.000 2.54E-Q2 O.ooE+OO 2.54E-Q2 (Walts) (Watts) 
U-236 7.5888E-Q6 44,857.390 89,714.780 O_ooE+OO 3.40E-Ql 6.81E-Ol 8.11E+02 1.62E+03 
U-238 -2.6129E-Q7 44,857.390 0.000 1.50E-Ql 1.39E-Ol 1.50E-Ql Total Total 
Y-90 6.4180E-Ql 44,857.390 89,714.780 O.ooE+OO 2.88E+04 5.76E+04 
Other Radionuclides 427E+04 8.55E+04 
'W. TemoIateSeJodioil.s.muna .~~ 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: LIGHT WATER UGHTWATER 

Fuel Cladding:
 ZIRC-4 ZIRC 
BOL HM Constituents:
 U02 U 

BOl Enrichment %:
 2.560002614 Ot05 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal:1 11,n9.7221 44,857.390 Nominal bumup calculated from the heavy metal mass destroyed. 
Boundlng:1 I 89.714.780 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl
BumUD Multh>11er Given Bumup EstImated EOL HMlGlven EOL HM 

Nominal: 2.79 3.81 I 1.051 
Bounding: 5.58 ,

Reactor shutdown, core removal, storage, shipPIng or other date confirming that ,rradiation ceased for fuel.
 

~otal bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdIMT).
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Fuel Radionuclide Inventory Worksheet 

1. Fuel and Template Infonnalion Estimated 
Fuel Name: BER·n [HMI] (END BOXES) (GERMANY) ' Fuel decay start date: 1996 Canister usage: 

SNFID#: 892 Estimates as of: 2030 HIC 
Fuel Units & Des<:r: 6 • MTR TYPE Template: ATR (Ught Water. Alum" 60 to 100%, U) 1.00
 
_vy Metal Mass: BOl.=.ookg ; EOl.=.ookg 2Templste Bumup(MWd): 367.2
 

ROO Storage Site: SRS Template BOL Heavy Metal Mass (MT): 0.00116689
 
Template Decay Time' 25 years 

n. Estimates m x. x. b y. y. Gamma Sources 
Photon Total 

CilMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclicte Template Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 1.1465E-Q9 0.000 0.000 O.OOE+OO O.OOE+OO O.OOE+OO Avg.MeV --
Am-241 2.3056E-Q3 0.000 0.000 O.OOE+OO O.OOE+OO O.ooE+OO 0.0150 O.OOOE+OO 
Am-242m 4.1476E-Q7 0.000 0.000 O.OOE+OO O.OOE+OO O.OOE+OO 0.0250 O.OOOE+OO 
Am-243 1.4894E-Q6 0.000 0.000 0.001:+00 O.OOE+OO O.OOE+OO 0.0375 O.OOOE+OO 
C-14 5.7108E-09 0.000 0.000 O.ooE+OO O.ooE+OO O.OOE+OO 0.0575 O.OOOE+OO 
CI-36 1.3124E-32 0.000 0.000 O.OOE+OO O.OOE+OO O.OOE+OO 0.0850 O.OOOE+OO 
Cm-243 1.4562E-07 0.000 0.000 O.OOE+OO O.ooE+OO O.ooE+OO 0.1250 O.OOOE+OO 
Cm-244 2.4221E-Q5 0.000 0.000 O.OOE+OO O.OOE+OO O.OOE+OO 0.2250 O.OOOE+oo 
Co-6O 2.7560E-06 0.000 0.000 O.OOE+OO O.OOE+OO O.ooE+OO 0.3750 O.OOOE+oo 
'Cs-l34 5.8851E-Q4 0.000 0.000 O.ooE+OO O.OOE+OO O.ooE+OO 0.5750 O.OOOE+OO 
Cs-l35 3.4477E-06 0.000 0.000 0.001:+00 O.OOE+OO O.OOE+OO 0.8500 O.OOOE+OO 
Cs-137 1.8099E+OO 0.000 0.000 O.OOE+OO O.OOE+OO O.OOE+OO 1.2500 O.OOOE+OO 
Eu-l54 1.6386E-Q2 0.000 0.000 O.ooE+OO O.ooE+OO O.ooE+OO 1.7500 O.OOOE+oo 
Eu-155 2.3957E-03 0.000 0.000 O.OOE+OO O.ooE+OO O.ooE+OO 2.2500 O.OOOE+OO 
Fe-55 3.2707E-05 0.000 0.000 O.OOE+OO O.OOE+OO O.ooE+OO 2.7500 O.OOOE+OO 
H-3 3.4504E-03 0.000 0.000 O.OOE+OO O.OOE+OO O.ooE+OO 3.5000 O.OOOE+OO 
1-129 7.5300E-Q7 0.000 0.000 O.OOE+OO O.OOE+OO O.OOE+OO 5.ססOO O.OOOE+OO 
Kr-85 7.8540E-Q2 0.000 0.000 O.OOE+OO O.OOE+OO O.OOE+OO 7.ססOO O.OOOE+OO 
Np-237 9.5615E-Q6 0.000 0.000 O.OOE+OO O.OOE+OO O.OOE+OO 11.ססOO O.OOOE+OO 
Pa-231 2.7968E-Q9 0.000 0.000 O.oOE+OO O.OOE+OO O.OOE+OO 
Pb-21 0 1.2612E-10 0.000 0.000 O.OOE+OO O.OOE+OO O.OOE+OO 
Pm-147 1.2952E-Q2 0.000 0.000 O.OOE+OO O.OOE+OO O.OOE+OO 
Pu-238 1.7549E-Q2 0.000 0.000 O.OOE+OO O.OOE+OO O.OOE+OO 
Pu-239 4.2810E-Q4 0.000 0.000 O.OOE+OO O.OOE+OO O.ooE+OO 
Pu-240 2.4357E-Q4 0.000 0.000 O.OOE+OO O.OOE+OO O.ooE+OO 
Pu-241 2.6277E-Q2 0.000 0.000 O.oOE+OO O.OOE+OO O.ooE+OO 
Pu-242 3.6329E-07 0.000 0.000 O.OOE+OO O.OOE+OO O.OOE+OO 
Ra-226 4.4444E-10 0.000 0.000 O.OOE+OO O.OOE+OO O.ooE+OO 
Ra-228 1.9714E-14 0.000 0.000 O.OOE+OO O.OOE+OO O.OOE+OO 
Ru-106 2.0477E-Q7 0.000 0.000 O.OOE+OO O.OOE+OO O.OOE+OO 
Se-79 1.2933E-Q5 0.000 0.000 O.OOE+OO O.OOE+OO O.OOE+OO 
Sn-126 1.1574E-Q5 0.000 0.000 O.OOE+OO O.OOE+OO O.OOE+OO 
Sr-90 1.7092E+OO 0.000 0.000 O.OOE+OO O.OOE+OO O.OOE+OO 
Tc-99 4.2239E-Q4 0.000 0.000 O.OOE+OO O.OOE+OO O.OOE+OO 
Th-229 7.7260E-12 0.000 0.000 O.OOE+OO O.OOE+OO O.OOE+OO 
Th-230 5.8497E-Q6 0.000 0.000 O.OOE+OO O.OOE+OO O.ooE+OO 
Th-232 2.6906E-14 0.000 0.000 O.OOE+OO O.OOE+OO O.OOE+OO 
TI-208 4.4336E-oB 0.000 0.000 O.OOE+OO O.OOE+OO O.OOE+OO 
U-232 1.2037E-07 0.000 0.000 O.OOE+OO O.OOE+OO O.OOE+OO Thermal Power 
U-233 3.0011E-Q9 0.000 0.000 O.OOE+OO O.OOE+OO O.OOE+OO Nominal Heat Bounding 
U-234 1.8497E-Q4 0.000 0.000 O.OOE+OO O.OOE+OO O.OOE+OO Output Heal Output 
U-235 -2.7235E-06 0.000 0.000 O.OOE+OO O.OOE+OO O.OOE+OO /Wattsl /Wattsl 
U-236 1.5493E-Q5 0.000 0.000 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
U-238 -4.2851E-09 0.000 0.000 O.OOE+OO O.OOE+OO O.OOE+OO Total Total 
Y-90 1.7094E+OO 0.000 0.000 O.OOE+OO O.OOE+OO O.OOE+OO 
Other Radionuclides O.ooE+OO O.OOE+OO 
m. Template $dectioo ~J'Y, ~1J~,.nlI(;'" 
Template selection Summary 

FromSFD UHd Basis for Parameter Differences: 
Reactor Moderator: UGHTWATER UGHTWATER 

Fuel Cladding: ALUM ALUM 
BOLHMeonstituenttl: U-ALX U 

BOL Enrichment %: 100 60 to 100 

Bumup Summary (MWd)" Basis for bumup used in estimate: 
FromSFD Es1Imated 

Nomlnal:1 Nominal bumup assl:med to be 2"k. of SOL heavy metal mass. 
Bounding: BoUnding bumup assumed to be twice nominal bumup. 

Checks 
Estimated Bumupl 

Bumup Multiplier Given Bumup Estimated EOL HM/Given EOL HM 
Nomlnal:1 I I 

Boundlng:1 ,
Reactor shutdown, core removal. storage. shIpping or other date confnmlng that madiatlon ceasod for fuel.
 

~otal bumupfor all fOO associated with this worksheet must be diVided by SOL heavy metal mass to get specific bumup values (MWcL'MT).
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I Fuel Radionuclide Inventory Worksheet 

J. Fuel emf Teqllate lnfOUlllltilm Estimated 
Fuel Name: BER-II [HMI] (GERMANY) 'Fuel decay atart date: 1996 Canister usage: 

SNFID#: 758 Estimates as or: 2030 18"x1D' 
Fuel Units & Doser: 112- 17 FLAT PLATES Template: ATR (Ught Water, AJum., 60 to 100%, U) 4.67
Heavy _I Mass: BOl.=20.65k9 ; EOl.=12.07k9 'Templ_ Bumup(MWd): 367.2 
ROO Storage Slle: SRS Templale BOL Heavy Metal Mass (MT): 0.00116689
 

Ternplate Decay Time' 25 years
 

n. Estimates m x" x. b y" y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonslsec 
Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 1.1465E-09 8.124.669 16,249.338 O.ooE+OO 9.32E-OO 1.86E-Q5 Avg.MeV 
Am-241 2.3056E-03 8,124.669 16,249.338 O.ooE+OO 1.87E+01 3.75E+01 0.0150 1.520£+15 
Am-242m 4.1476E-Q7 8,124.669 16.249.338 O.ooE+OO 3.37E-Q3 6.74E-D3 0.0250 3.159£+14 
Am-243 1.4894E-Q6 8.124.669 16.249.338 O.OOE+OO 1.21E-02 2.42E-02 0.0375 2.751E+14 
C-14 5.7108E-09 8.124.669 16,249.338 O.ooE+OO 4.64E-Q5 9.28E-05 0.0575 2.954E+14 
CI-36 1.3124E-32 8,124.669 16.249.338 O.ooE+OO 1.07E-28 2.13E-28 0.0850 1.782E+14 
Cm-243 1.4562E-Q7 8.124.669 16.249.338 O.ooE+OO 1.18E-03 2.37E-Q3 0.1250 1.194£+14 
Cm-244 2.4221E-05 8.124.669 16,249.338 O.ooE+OO 1.97E-Ql 3.94E-Ql 0.2250 1.539£+14 
Co-6O 2.756DE-Q6 8,124.669 16,249.338 O.ooE+OO 2.24E-Q2 4.48E-02 0.3750 6.690£+13 
CS-l34 5.8851E-Q4 8,124.669 16,249.338 O.OOE+OO 4.78E+OO 9.56E+OO 0.5750 1.097E+15 
Cs-l35 3.4477E-Q6 8.124.669 16,249.338 o.ooE+OO 2.80E-02 5.80E-02 0.8500 1.580£+13 
CS-137 1.8099E+OO 8,124.669 16,249.338 O.OOE+OO 1.47E+04 2.94E+04 1.2500 8.790E+12 
EU-l54 1.6386E-Q2 8.124.669 16,249.338 o.ooE+OO 1.33E+02 2.66E+02 1.7500 4.343E+l1 
Eu-155 2.3957E-Q3 8,124.669 16,249.338 O.ooE+OO 1.95E+Ol 3.89E+Ol 2.2500 3.096E+07 
Fe-55 3.27D7E-Q5 8,124.669 16.249.338 O.ooE+OO 2.66E-Ql 5.31E-Ol 2.7500 2.534E+07 
H-3 3.4504E-Q3 8,124.669 16,249.338 O.ooE+OO 2.80E+Ol 5.61E+01 3.5000 1.912E+04 
1-129 7.5300E-Q7 8,124.669 16,249.338 O.ooE+OO 6.12E-03 1.22E-Q2 5.ססOO 6.431E+03 
Kr-85 7.8540E-02 8,124.669 16,249.338 O.ooE+OO 6.36E+02 1.28E+D3 7.ססOO 7.077£+02 
Np-237 9.5615E-OO 8,124.669 16,249.338 O.ooE+OO 7.77E-02 1.55E-Ol 11.ססOO 7.916£+01 
Pa-231 2.7968E-Q9 8.124.669 16.249.338 O.ooE+OO 2.27E-Q5 4.54E-Q5 
Pb-210 1.2612E-l0 8.124.669 16,249.338 O.ooE+OO 1.02E-Q6 2.OSE-OO 
Pm-147 12952E-02 8,124.669 16,249.338 O.ooE+OO 1.05E+02 2.10E+02 
Pu-238 1.7549E-Q2 8.124.669 16.249.338 O.ooE+OO 1.43E+02 2.85E+02 
PU-239 4.2810E-04 8,124.669 16,249.338 O.ooE+OO 3.48E+OO 6.96E+OO 
Pu-240 2.4357E-Q4 8,124.669 16,249.338 O.ooE+OO 1.98E+OO 3.96E+OO 
Pu-241 2.6277E-02 8,124.669 16.249.338 O.OOE+OO 2.13E+02 4.27E+02 
Pu-242 3.6329E-Q7 8,124.669 16,249.338 O.ooE+OO 2.95E-03 5.90E-03 
Ra-226 4.4444E-l0 8.124.669 16,249.338 O.ooE+OO 3.61E-Q6 7.22E-Q6 
Ra-228 1.9714E-14 8,124.669 16.249.338 O.OOE+OO 1.60E-l0 3.20E-l0 
Ru-lOO 2.0477E-Q7 8,124.669 16,249.338 O.ooE+OO 1.66E-Q3 3.33E-03 
5e-79 1.2933E-Q5 8.124.669 16,249.338 O.ooE+OO 1.OSE-Ol 2.10E-Ql 
5n-126 1.1574E-Q5 8,124.669 16,249.338 O.ooE+OO 9.40E-Q2 l.88E-Ql 
5r-90 1.7092E+OO 8,124.669 16.249.338 O.OOE+OO 1.39E+04 2.78E+04 
Tc-99 4.2239E-04 8,124.669 16,249.338 O.ooE+OO 3.43E+OO 6.86E+OO 
Th-229 7.7260E-12 8.124.669 16,249.338 O.ooE+OO 6.28E-Q8 1.26E-Q7 
Th-230 5.8497E-Q8 8.124.669 16,249.338 O.OOE+OO 4.75E-Q4 9.51E-Q4 
Th-232 2.6906E-14 8,124.669 16.249.338 O.OOE+OO 2.19E-l0 4.37E-l0 
TI-208 4.4336E-08 8.124.669 16,249.338 O.OOE+OO 3.60E-Q4 7.20E-Q4 
U-232 1.2037E-Q7 8,124.669 16,249.338 O.OOE+OO 9.78E-04 1.96E-Q3 Thermal Power 
U-233 3.oo11E-Q9 8,124.669 16,249.338 O.ooE+OO 2.44E-OS 4.86E-Q5 Nominal Heat Bounding 
U-234 1.8497E-Q4 8.124.669 16.249.338 O.OOE+OO 1.50E+OO 3.01E+OO Output Heat Output 
U-235 -2.7235E-OO 8,124.669 0.000 4.15E-02 1.94E-Q2 4.15E-Q2 /Waltsl /Wallsi 
U-236 1.5493E-Q5 8,124.669 16.249.338 O.ooE+OO 1.26E-01 2.52E-Ql 1.72E+02 3.44E+02 
U-238 -4.2851 E-Q9 8,124.669 0.000 4.84E-Q4 4.49E-04 4.84E-Q4 Total Total 
Y-90 1.7094E+OO 8,124.669 16,249.338 O.ooE+OO 1.39E+04 2.78E+04 
Other Radionuclides _Clled<$ 1.40E+04 2.80E+04 

m.TemnIa"'~SUnu>larv, .........
 
TemDlate Selection Summary 

FromSFD u- Basis for Parameter Differences: 
Reactor Moderator: UGHTWATER UGHTWATER 

Fuel Cladding: ALUM ALUM 
SOL HM Constituents: U-ALX U 

BOL Enrtchment %: 93.03245367 6010100 

Bumup Summary (MWdj' Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal:1 I 8.124.669 Nominal bumup calculated from the heavy metal mass destroyed. 
Boundlng:1 I 16.249.338 Bounding bumup assumed to be twice nominal bumup. 

Checks
 

Estimated Bumupl
 
BumUD MultiDlier Given BumuD Estimated EOL HMlGiven EOL HM 

Nominal: 1.25 I 1.041 
Bounding: 2.50 

1Reactor shutdown. core removal. storage, shlpptng or other date conftnnmg that Irradiation ceased for fuel. 

2Tolal bumup for all fuel associated with this worksheet must be ctivided by BOL heavy metal mass to get specific bumup values (MWd/MT). 
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Fuel Radionuclide Inventory Worksheet 

1. Fuel and Template IJlfunnatioo Estimated 
Fuel Nalll£: BER-II TAIGA (GERMANY) 1Fuel decay start date: 1982 Canister usage: 

SNF 10 #: 231) Estimates as of: 2030 18"xl0' 
Fuel Units & Doser: 21 - 4 X4 ROD ARRAY Template: TAIGA-SS (lW/U-Zrx. SST. 10 to 20%. U) 2.63
 
Heavy Metal Mass: BO[;'9.2Okg ; EO[;'9.19kg 'Template Bumup(MWd): 6.65
 
ROD Stor_ 511&: INEEl TemPlate BOl Heavy Metal Mass (MT): 0.000195
 

Template Decay Time' 35 years
 

n. F.stiJoaWs m x. x. b y. y.
 Gamma Sources 
Photon Total
 

CUMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec
 
Radionuelide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Invenlories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 6.7038E.Q9 22.401 9.407 O.ooE+OO 1.50E-07 6.31E-08 Avg. MeV
 
Am-241 3.9068E-03 22.401 9.407 O.ooE+OO 8.75E-02 3.68E-02 0.0150 6.568E+11
 
Am-242m 1.2325E-06 22.401 9.407 O.ooE+OO 2.76E-05 1.16E.Q5 0.0250 1.364E+11
 
Am-243 1.4732E-07 22.401 9.407 O.ooE+OO 3.30E-OO 1.39E-06 0.0375 1.185E+l1
 
C-14 1.2824E-04 22.401 9.407 O.ooE+OO 2.87E-03 1.21E.Q3 0.0575 1.277E+11
 
CI-36 2.8120E-06 22.401 9.407 O.ooE+OO 6.30E-05 2.65E-05 0.0850 7.687E+10
 

Cm-243 8.6556E-08 22.401 9.407 O.ooE+OO 1.94E-OO 8.14E-07 0.1250 5.006E+l0
 
Cm-244 5.3835E-07 22.401 9.407 O.ooE+OO 1.21E-OS 5.06E-OO 0.2250 6.637E+10
 
Co-OO 2.4887E.Q2 22.401 9.407 O.ooE+OO 5.58E-Ol 2.34E.Ql 0.3750 2.887E+l0
 
Cs-l34 3.8030E-06 22.401 9.407 O.ooE+OO 8.52E-05 3.58E-05 0.5750 4.828E+l1
 
Cs-l35 3.2195E-05 22.401 9.407 O.ooE+OO 7.21E-04 3.03E-04 0.8500 4.941E+09
 

Cs-137 1.3788E+OO 22.401 9.407 O.ooE+OO 3.09E+Ol 1.30E+Ol 1.2500 1.917E+l0
 
Eu-l54 1.3711E-03 22.401 9.407 O.ooE+OO 3.07E.Q2 1.29E.Q2 1.7500 1.283E+08
 
Eu-155 4.4361E-04 22.401 9.407 O.ooE+OO 9.94E.Q3 4.17E-03 2.2500 1.051E+05
 
Fe-55 2.6075E-04 22.401 9.407 O.ooE+OO 5.84E-03 2.45E.Q3 2.7500 4.841E+03
 
H-3 2.0847E.Q3 22.401 9.407 O.OOE+OO 4.63E-02 1.94E.Q2 3.5000 2.105E+01
 
1-129 7.3684E.Q7 22.401 9.407 O.ooE+OO 1.65E-OS 6.93E-06 5.ססOO 8.938E+OO
 
'Kr-SS 3.6346E.Q2 22.401 9.407 O.ooE+OO 8.14E-Ol 3.42E.Ql 7.ססOO 1.017E+OO
 
Np-237 1.2844E-06 22.401 9.407 O.ooE+OO 2.88E-05 1.21 E.Q5 11.ססOO 1.162E-01
 
Pa-231 1.2352E-oB 22.401 9.407 O.ooE+OO 2.77E-07 1.16E.Q7 
Pb-210 3.5338E-13 22.401 9.407 O.ooE+OO 7.92E-12 3.32E-12 
Pm-147 7.6346E-04 22.401 9.407 O.ooE+OO 1.71E-02 7.18E-03 
Pu-238 8.1970E-04 22.401 9.407 O.ooE+OO 1.84E-02 7.71E-03 
Pu-239 5.5248E-03 22.401 9.407 O.ooE+OO 1.24E.Ql 5.20E-02 
Pu-24O 2.1203E-03 22.401 9.407 O.ooE+OO 4.75E.Q2 1.99E.Q2 
Pu-241 2.4075E.Q2 22.401 9.407 O.OOE+OO 5.39E.Ql 2.26E.Ql 
Pu-242 2.3128E.Q7 22.401 9.407 O.OOE+OO 5.18E-06 2.18E-06 
Ra-226 9.6481E-13 22.401 9.407 O.OOE+OO 2.16E-ll 9.08E-12 
Ra-228 2.5188E-l0 22.401 9.407 O.ooE+OO 5.64E-09 2.37E.Q9 
Ru-lOO 1.0214E-l0 22.401 9.407 O.OOE+OO 2.29E-09 9.61E-l0 
Se-79 1.3014E-05 22.401 9.407 O.ooE+OO 2.92E-04 1.22E-04 
Sn-l26 1.2164E-05 22.401 9.407 O.OOE+OO 2.72E-04 1.14E-04 
Sr-90 1.2762E+OO 22.401 9.407 O.ooE+OO 2.86E+Ol 1.20E+Ol 
Te-99 4.4241E-04 22.401 9.407 O.ooE+OO 9.91E-03 4.16E-03 
Th-229 5.9684E-l0 22.401 9.407 O.OOE+OO 1.34E-oB 5.61E.Q9 
Th-230 9.3880E-ll 22.401 9.407 O.OOE+OO 2.10E-09 8.83E-l0 
Th-232 2.5278E-l0 22.401 9.407 O.OOE+OO 5.68E.Q9 2.38E.Q9 
T1-208 1.3723E-oB 22.401 9.407 O.OOE+OO 3.07E.Q7 1.29E-07 
U-232 3.6932E-oB 22.401 9.407 O.OOE+OO 8.27E.Q7 3.47E-07 Thermal Power 
U-233 1.2224E.Q7 22.401 9.407 O.OOE+OO 2.74E-06 1.15E-06 Nominal Heat Bounding 
U-234 2.5714E.Q7 22.401 9.407 O.OOE+OO 5.76E-06 2.42E-06 Outpul HeatOulpul 
U-235 -2.6194E-06 22.401 0.000 8.75E-03 8.69E.Q3 8.75E-03 /Watts\ /Watts\ 
U-236 1.2695E-05 22.401 9.407 O.ooE+OO 2.84E-04 1.19E-04 3.60E-Ol 1.52E-ol
 
U-238 -3.6331 E-oB 22.401 0.000 1.73E-03 1.73E-03 1.73E-03 Total Total
 
V-90 1.2765E+OO 22.401 9.407 O.ooE+OO 2.86E+Ol 1.20E+Ol 
Other Radionuelides 3.08E+Ol 1.29E+Ol 
m.Te~SeIedloos..m-rv,Bunum~.lI1l-.~ 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences:
 
Reactor_: lW AND UZIRC HYDRIDE lW AND U ZIRC HYDRIDE This Template was used for the following reasons:
 

Fuel Cladding: SST (347) SST This fuel matches on all parameters except enrichment.
 
BOL HM Constl1uents: U-ZrHX-Er U 

BOl Enrtchmenl %: 44.02590702 101020 

Bumup Summary (MWd)" Basis for bumup used in estimate: 
FromSFD Estimated
 

Nominal:1 22.401 4.009 Nominal bumup taken diredfy from SFD (converted to MWd).
 
Boundlng:1 9.4071 8.019 Bounding bumup taken directly from 8FD (convertec:l to MWd).
 

Checks 
Estimated Bumupl
 

Bumup Mul1lplier
 Given Bumup Estimated EOl HMiGiven EOl HM
 
Nominal: 0.07
 0.18 I 1.001
 

Bounding: 0.03
 0.85 ,
Reactor shutdown, core removal, storage, shipping or other date confirming that IIradiatlon ceased for fuel. 

~otal bumup for all fuel associated with this worksheet must be diVided by BOl heavy metal mass to get specific bumup values (MWdIMT). 
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and TelQplate lnfonnatioJl Estimated 

Fuel Name: BMI (CPI-24) 1Fuel decay start date: 1961 Canister usage: 
SNFID#: 774 Estimates 89 of: 2030 lB"xlD' 

Fuel Units & Oeser: 2 - CANISTER OF SCRAP Template: Pathfinder (Ught Water, SST, 60 to 100%, U) 0.15 
Heavy Metal Ma••: BOl.= ; EOl.=.56k9 'Template Bumup(MWd):
 6.01 
ROD Storage Site: INEEL Templata BOL Heavy Metal Mas. (MT):
 0.00012882
 

Templata Decay Time'
 65 years
 

n. Estimates m x" x. b y" y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Burnup (MWd)2 Burnup (MWd)2 (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 4.5940E-08 528.247 528.247 O.OOE+OO 2.43E-Q5 2.43E-05 Avg. MeV 
Am-241 1.1471E-04 528.247 528.247 O.OOE+OO 6.OOE-02 6.OOE-02 0.0150 1.928E+13 
Am-242m 7.4210E-09 528247 528.247 O.OOE+OO 3.92E-Q6 3.92E-OO 0.0250 4.006E+12 
Am-243 9.8236E-l0 528.247 528.247 O.OOE+OO 5.19E-07 5.19E-Q7 0.0375 3.481E+12 
C-14 2.2928E-04 528.247 528.247 O.OOE+OO 1.21E-Ol 1.21E-Ol 0.0575 3.736E+12 
CI-36 1.22GOE-OO 528.247 528.247 O.OOE+OO 6.48E-04 6.48E-04 0.0850 2.256E+12 
Cm-243 1.2oooE-l0 528.247 528.247 O.OOE+OO 6.34E-08 6.34E-Q8 0.1250 1.463E+12 
Cm-244 7.3577E-l0 528.247 528.247 O.OOE+OO 3.89E-07 3.89E-Q7 0.2250 1.945E+12 
Co-GO 1.3732E-Q3 528.247 528.247 O.OOE+OO 7.25E-Ol 7.25E-Ql 0.3750 8.482E+l1 
Cs-l34 1.2709E-l0 528.247 528.247 O.OOE+OO 6.71E-08 6.71E-08 0.5750 1.427E+13 
Cs-135 3.0316E-OS 528.247 528.247 O.OOE+OO l.GOE-02 1.GOE-02 0.8500 1.386E+11 
Cs-137 7.2579E-Ol 528.247 528.247 O.OOE+OO 3.83E+02 3.83E+02 1.2500 1.003E+l1 
Eu-l54 5.9750E-OS 528.247 528.247 O.OOE+OO 3.16E-02 3.16E-Q2 1.7500 3.566E+09 
Eu-155 1.0577E-Q5 528.247 528.247 O.OOE+OO 5.59E-03 5.59E-03 2.2500 6.743E+05 
Fe-55 4.1831E-Q7 528.247 528.247 O.OOE+OO 2.20E-04 2.20E-04 2.7500 3.019E+05 
H-3 4.6722E-Q4 528.247 528.247 O.OOE+OO 2.47E-Ol 2.47E-Ol 3.5000 3.051E+Ol 
1-129 7.3195E-07 528.247 528.247 O.OOE+OO 3.87E-Q4 3.87E-Q4 5.0000 1.260E+Ol 
Kr-85 5.9418E-03 528.247 528.247 O.OOE+OO 3.14E+OO 3.14E+OO 7.0000 1.392E+OO 
Np-237 1.1499E-Q6 528.247 528.247 O.OOE+OO 6.07E-04 6.07E-04 11.0000 1.564E-Ol 
Pa-231 7.0899E-Q8 528.247 528.247 O.OOE+OO 3.75E-OS 3.75E-05 
Pb-210 2.2363E-12 528.247 528.247 O.OOE+OO 1.18E-Q9 1.18E-09 
Pm-147 4.2296E-07 528.247 528.247 O.OOE+OO 2.23E-Q4 2.23E-04 
Pu-238 2.3295E-Q4 528.247 528.247 O.OOE+OO 1.23E-Ol 1.23E-Ql 
Pu-239 6.6722E-04 528.247 528.247 O.OOE+OO 3.52E-Ol 3.52E-Ql 
Pu-240 8.6556E-Q5 528.247 528.247 O.OOE+OO 4.57E-Q2 4.57E-02 
Pu-241 1.6889E-Q4 528.247 528.247 O.OOE+OO 8.92E-02 8.92E-02 
Pu-242 1.9717E-Q9 528.247 528.247 O.OOE+OO 1.04E-Q6 1.04E-OO 
Ra-226 4.5740E-12 528.247 528.247 O.OOE+OO 2.42E-09 2,42E-09 
Ra-228 8.3511E-12 528.247 528247 O.OOE+OO 4.41E-Q9 4.41E-Q9 
RU-lOO 2.0516E-19 528.247 528.247 O.OOE+OO 1.08E-16 1.08E-16 
5e-79 1.3220E-Q5 528.247 528.247 O.OOE+OO 6.98E-03 6.98E-03 
5n-126 1.1489E-QS 528.247 528.247 O.OOE+OO 6.07E-Q3 6.07E-Q3 
5r-90 6.6872E-Ol 528.247 528.247 O.OOE+OO 3.53E+02 3.53E+02 
Tc-99 4.6639E-Q4 528.247 528.247 O.OOE+OO 2.46E-Ol 2.46E-Ql 
Th-229 2.3727E-ll 528247 528.247 O.OOE+OO 1.25E-08 1.25E-Q8 
Th-230 2.7354E-l0 528.247 528.247 O.OOE+OO 1.44E-Q7 1.44E-07 
Th-232 8.3594E-12 528.247 528.247 O.OOE+OO 4.42E-Q9 4.42E-Q9 
TI-208 1.6228E-oB 528.247 528.247 O.OOE+OO 8.57E-Q6 8.57E-Q6 
U-232 4.3960E-Q8 528.247 528.247 O.OOE+OO 2.32E-OS 2.32E-Q5 Thermal Power 
U-233 3.3344E-Q9 528.247 528.247 O.OOE+OO 1.76E-OO 1.76E-OO Nominal Heat Bounding 
U-234 4.0749E-Q7 528.247 528.247 O.OOE+OO 2.15E-04 2.15E-04 Output Heat Output 
U-235 -2.7761 E-OO 528.247 0.000 2.26E-Q3 7.92E-Q4 2.26E-Q3 (Watts) (Watts) 
U-236 1.6190E-OS 528.247 528.247 O.OOE+OO 8.55E-Q3 8.55E-03 4.30E+OO 4.30E+OO 
U-238 -2.8547E-09 528.247 0.000 2.44E-OS 2.29E-OS 2.44E-Q5 Total Total 
V-90 6.6889E-Ql 528.247 528.247 O.OOE+OO 3.53E+02 3.53E+02 
Other Radionuelides 4.80E+02 4.GOE+02 
ro. T...mate $dedlon ~n-.IlUrnu andCbedl5 
Template Selection Summary

R__: FromSFD UHd Basis lor Parameter Differences: 
UGHTWATER UGHTWATER This TerT1Jlate was used forthe following reasons: 

Fuel C1addlng: SST SST This fuel matches on all parameters except enridlment (unknown). 
BOL HM ConS1ltuents: U02 U

BOL Enrichment %: 6010100

Burnup Summary (MWdj' Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal:1 I 528.247 Nominal bumup set equal to bounding bumup. 
Boundlng:1 I 528.247 Bounding bumup estimated by assuming SOL heavy metal mass was twice EOL. 

Checks 

estimated Bumupl
Bumup Multiplier Given Bumup Estimatad EOL HMlGlven EOL HM 

Nominal: 10.12 I 1.021 
Bounding: 10.12 ,

Reador shutdown, core removal, storage, shipping or other date conflnnmg that Irradiation ceased for fuel. 

2Total bumup for all fuel associated with this worksheet must be divided by SOL heavy metal mass to get specific bumup values (MWdlMT). 
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Fuel Radionuclide Inventory Worl(sheet 
I. Fuel and Template Inf_tion Estimated
 

Fuel Name: BMI (CPI-38) ':=ue,: decay start date: 1961 Canister usage:
 
SNFID#: 20 Estimates as of: 2030 18"xlD' 

Fuel Unlls & Oeser: 1 - CANISTER OF SCRAP Template: Pathfinder (Ught Water, SST. 60 to 100%, U) 0.08 
_vy Metal Mass: BOl= ; EOl=1.29k9 "Template Bumup(MWd): 6.01 
ROD Storage SIte: INEEL Templale BOl Heavy Metal Mas. (MT): 0.00012882 

Templale Decay Time' 65 years 
II. Estimates m x" x. b y" y. Gamma Sources 

Pholon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radianuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 4.5940E-Q8 1.215.100 1,215.100 O.ooE+OO 5.58E-OS 5.58E-Q5 Avg. MeV 
Am-241 1.1471E-Q4 1.215.100 1.215.100 O.ooE+OO 1.39E-01 1.39E-Q1 0.0150 4.435E+13 
Am-242m 7.4210E-09 1,215.100 1,215.100 O.ooE+OO 9.02E-06 9.02E-Q6 0.0250 9.215E+12 
Am-243 9.8236E-10 1.215.100 1,215.100 O.ooE+OO 1.19E-06 1.19E-Q6 0.0375 8.008E+12 
C-14 2.2928E-04 1,215.100 1,215.100 O.ooE+OO 2.79E-01 2.79E-Q1 0.0575 8.593E+12 
CI-36 1.2260E-06 1,215.100 1.215.100 O.OOE+OO 1.49E-03 1.49E-Q3 0.0850 5.190E+12 
Cm-243 1.2oooE-10 1,215.100 1,215.100 O.ooE+OO 1.46E-07 1.46E-Q7 0.1250 3.365E+12 
Cm-244 7.3577E-10 1,215.100 1,215.100 O.OOE+OO 8.94E-07 8.94E-Q7 0.2250 4.473E+12 
Co-GO 1.3732E-03 1,215.100 1,215.100 O.ooE+OO 1.67E+OO 1.67E+OO 0.3750 1.951E+12 
CS-134 1.2709E-10 1,215.100 1,215.100 O.ooE+OO I.54E-Q7 1.54E-Q7 0.5750 3.282E+13 
CS-135 3.0316E-Q5 1,215.100 1,215.100 O.OOE+OO 3.68E-Q2 3.68E-Q2 0.8500 3.188E+11 
Cs-137 7.2579E-01 1,215.100 1,215.100 O.OOE+OO 8.82E+02 8.82E+02 1.2500 2.307E+ll 
EU-154 5.9750E-Q5 1,215.100 1,215.100 O.ooE+OO 7.26E-02 7.26E-Q2 1.7500 8.202E+09 
EU-155 I.OS77E-Q5 1,215.100 1,215.100 O.ooE+OO 1.29E-Q2 1.29E-Q2 2.2500 1.551E+06 
Fe-55 4.1631E-07 1,215.100 1,215.100 O.ooE+OO 5.06E-Q4 5.06E-Q4 2.7500 6.944E+05 
H-3 4.6722E-Q4 1,215.100 1,215.100 O.ooE+OO 5.68E-Q1 5.68E-Q1 3.5000 7.018E+Ol 
1-129 7.3195E-07 1,215.100 1,215.100 O.ooE+OO 8.89E-Q4 8.89E-Q4 5.ססOO 2.898E+Ol 
Kr-ss 5.9418E-Q3 1,215.100 1,215.100 O.ooE+OO 7.22E+OO 7.22E+OO 7.ססOO 3.203E+OO 
Np-237 1.1499E-Q6 1,215.100 1,215.100 O.ooE+OO I.40E-03 1.40E-Q3 11.ססOO 3.596E-ol 
Pa-231 7.0899E-Q8 1,215.100 1,215.100 O.OOE+OO 8.61E-Q5 8.61E-OS 
Pb-21O 2.2363E-12 1,215.100 1,215.100 O.ooE+OO 2.72E-Q9 2.72E-Q9 
Pm-147 4.2296E-Q7 1,215.100 1.215.100 O.ooE+OO 5.14E-Q4 5.14E-04 
PU-238 2.3295E-Q4 1,215.100 1,215.100 O.OOE+OO 2.83E-01 2.83E-Q1 
PU-239 6.6722E-04 1,215.100 1,215.100 O.OOE+OO 8.11E-Q1 8.11E-Q1 
PU-240 8.6556E-Q5 1,215.100 1,215.100 O.ooE+OO I.OSE-Q1 I.OSE-Q1 
PU-241 1.6689E-Q4 1,215.100 1,215.100 O.ooE+OO 2.OSE-01 2.OSE-01 
PU-242 1.9717E-Q9 1,215.100 1,215.100 O.ooE+OO 2.40E-06 2.40E-Q6 
Ra-226 4.5740E-12 1,215.100 1,215.100 O.OOE+OO 5.56E-Q9 5.56E-09 
Ra-228 8.3511E-12 1,215.100 1,215.100 O.ooE+OO 1.01E-Q8 1.01E-oB 
RU-106 2.0516E-19 1,215.100 1,215.100 O.ooE+OO 2.49E-16 2.49E-16 
Se-79 1.3220E-Q5 1,215.100 1,215.100 O.OOE+OO 1.61 E-Q2 1.61E-02 
5n·126 1.1489E-Q5 1,215.100 1,215.100 O.OOE+OO 1.40E-Q2 1.40E-Q2 
Sr-90 6.6872E-Q1 1,215.100 1,215.100 O.ooE+OO 8.13E+02 8.13E+02 
Te-99 4.6639E-Q4 1,215.100 1,215.100 O.ooE+OO 5.67E-Q1 5.67E-Q1 
Th-229 2.3727E-11 1,215.100 1,215.100 O.ooE+OO 2.88E-Q8 2.88E-Q8 
Th-230 2.7354E-10 1,215.100 1,215.100 O.OOE+OO 3.32E-Q7 3.32E-Q7 
Th-232 8.3594E-12 1,215.100 1,215.100 O.OOE+OO 1.02E-Q8 I.02E-08 
TI-208 1.6228E-Q8 1,215.100 1,215.100 O.OOE+OO 1.97E-Q5 1.97E-OS 
U-232 4.3960E-Q8 1,215.100 1.215.100 O.ooE+OO 5.34E-OS 5.34E-Q5 Thermal Power 
U-233 3.3344E-Q9 1,215.100 1,215.100 O.OOE+OO 4.05E-06 4.05E-06 Nominal Heat Bounding 
U-234 4.0749E-Q7 1,215.100 1,215.100 O.OOE+OO 4.95E-Q4 4.95E-Q4 OUlput HeatOUlput 
U-235 -2.7761E-Q6 1,215.100 0.000 5.20E-03 1.82E-03 5.20E-03 1W_1 lW_i 
U-236 1.6190E-Q5 1,215.100 1,215.100 O.ooE+OO 1.97E-Q2 1.97E-Q2 9.89E+OO 9.89E+OO 
U-238 -2.8547E-Q9 1,215.100 0.000 5.62E-Q5 5.27E-Q5 5.62E-Q5 Total Total 
Y-90 6.6689E-Q1 1,215.100 1,215.100 O.ooE+OO 8.13E+02 8.13E+02 
Other Radionuelides 1.10E+03 1.10E+03 
IlL Template SdeeIion ~tY.lJ_ andChe&9 
TemDlale selection Summary 

FromSFD Used Basis for Parameter Differences:
 
Reactor Moderator: UGHTWATER UGHTWATER This Template was used for the following reasons:
 

Fuel Cladding: HASTELLOY SST This fuel matches on all parameters except dadding (SST is conservative) and enrichment (unknown).
 
BOl HM Consllluenls: 002 U 

BOL Enrichment "0: 60 to 100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nominal: 1,215.100 Nominal bumup set equal 10 bounding bumup. 
Boundlng:1 1,215.100 Bounding bumup esti;llated by assuming BOL heavy metal mass was twice EOL 

Checks 

estimated Bumupl 
Bumul> Multi"'ler Given Bumup Estimated EOl HINGiven EOl HM 

Nomlnal:1 10.12 1 1.021 
Bounding: 10.12 , 

Reactor shutdoVtlll. core removal, storage, shipping or other date conflnnlng that Irradiation ceased for fuel.
 

2Total bumup for all fuel assoctated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd'MT).
 

I 
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and TempIatt! Inf_tifm Estimated 

Fuel Name: BNl MEDICAL RX (BMRR) 'Fuel decay start date: 1989 Canister usage: 
SNFID#: 21 EstImates 8S of: 2030 18"x10' 

Fuel Unlls & Oeser: 40 - CYLINDRICAL SECTiONS Template: ATR (Ught Water, Alum., 60 to 100%, U) 1.11 
_vy Metal Mass: BOl.=6.19k9 ; EOl.=5.12k9 'Template Bumup(MWd): 367.2 
ROD Stor_ Site: SRS Template BOl _vy Metal Ma.. (MT): 0.00116689 

Template Decay Time' 35 years 
IL Estimalei m x. x. b Yo y. Gamma Sources

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 2.0068E-09 1,007.629 2,015.257 O.ooE+OO 2.02E-06 4.04E-06 Avg. MeV 
Am-241 2.5251E-03 1,007.629 2,015.257 O.ooE+OO 2.54E+OO 5.09E+OO 0.0150 1.484E+14 
Am-242m 3.9624E-Q7 1,007.629 2,015.257 O.ooE+OO 3.99E-04 7.99E-04 0.0250 3.082E+13 
Am-243 l.4880E-06 1,007.629 2,015.257 O.ooE+OO 1.50E-03 3.ooE-03 0.0375 2.679E+13 
C-14 5.7OS3E-09 1,007.629 2,015.257 O.ooE+OO 5.75E-06 1.15E-OS 0.0575 2.884E+13 
CI-36 1.3124E-32 1,007.629 2,015.257 O.ooE+OO 1.32E-29 2.64E-29 0.0850 1.737E+13 
Cm-243 1.1419E-07 1,007.629 2,015.257 O.ooE+OO 1.15E-Q4 2.30E-Q4 0.1250 1.148E+13 
Cm-244 1.6522E-Q5 1,007.629 2,015.257 O.ooE+OO 1.66E-Q2 3.33E-Q2 0.2250 1.500E+13 
Co-60 7.4047E-Q7 1.007.629 2,015.257 O.ooE+OO 7.46E-Q4 1,49E-03 0.3750 6.525E+12 
Cs-l34 2.0455E-OS 1,007.629 2,015.257 O.ooE+OO 2.06E-Q2 4.12E-02 0.5750 1.078E+14 
Cs-l35 3.4477E-06 1,007.629 2,015.257 O.ooE+OO 3,47E-03 6.95E-03 0.8500 1.317E+12 
Cs-137 1.4365E+OO 1,007.629 2,015.257 O.ooE+OO 1.45E+03 2.90E+03 1.2500 6.372E+l1 
EU-l54 7.3230E-D3 1,007.629 2,015.257 O.ooE+OO 7.38E+OO 1.46E+Ol 1.7500 3.587E+10 
Eu-155 5.9259E-Q4 1,007.629 2,015.257 O.ooE+OO 5.97E-Ol 1.19E+OO 2.2500 2.999E+06 
Fe-55 2.2791 E-06 1,007.629 2,015.257 O.ooE+OO 2.30E-Q3 4.59E-Q3 2.7500 2.861E+06 
H-3 1.9698E-D3 1,007.629 2,015.257 O.ooE+OO 1.98E+OO 3.97E+OO 3.5000 1.659E+03 
1-129 7.5300E-Q7 1,007.629 2,015.257 O.ooE+OO 7.59E-Q4 1.52E-03 5.ססOO 6.776E+02 
Kr-85 4.1176E-02 1,007.629 2,015.257 O.ooE+OO 4.15E+Ol 8.30E+Ol 7.ססOO 7.417E+01 
Np-237 9.5752E-06 1,007.629 2,015.257 O.ooE+OO 9.65E-03 1.93E-02 11.ססOO 8.269E+00 
Pa-231 3.9379E-09 1,007.629 2,015257 O.ooE+OO 3.97E-06 7.94E-06 
Pb-210 3.3115E-l0 1,007.629 2,015.257 O.ooE+OO 3.34E-07 6.67E-Q7 
Pm-147 9.2402E-Q4 . 1,007.629 2,015.257 O.ooE+OO 9.31E-Ol 1.86E+OO 
Pu-238 1.6217E-Q2 1,007.629 2,015.257 O.ooE+OO l.63E+Ol 3.27E+Ol 
Pu-239 4.2810E-Q4 1,007.629 2,015.257 O.ooE+OO 4.31E-Ql 8.63E-Ql 
Pu-240 2.4333E-04 1,007.629 2,015.257 O.ooE+OO 2,45E-Ql 4.90E-Ol 
Pu-241 1.6242E-02 1,007.629 2,015.257 O.ooE+OO l.64E+Ol 3.27E+Ol 
Pu-242 3.6329E-07 1,007.629 2,015.257 O.ooE+OO 3.86E-04 7.32E-Q4 
Ra-226 9.0114E-10 1,007.629 2,015.257 O.ooE+OO 9.08E-Q7 1.82E-06 
Ra-228 3.1019E-14 1,007.629 2,015.257 O.ooE+OO 3.13E-ll 6.25E-ll 
Ru-l06 2.1225E-l0 1,007.629 2,015.257 O.ooE+OO 2.14E-Q7 4.28E-Q7 
5e-79 1.2930E-Q5 1,007.629 2,015.257 O.ooE+OO 1.30E-Q2 2.61E-Q2 
5n·l26 1.1571E·OS 1,007.629 2,015.257 O.ooE+OO 1.17E-02 2.33E-Q2 
5r-90 1.3472E+OO 1,007.629 2,015.257 O.ooE+OO l.36E+03 2.71E+03 
Te-99 4.2239E-Q4 1,007.629 2,015.257 O.ooE+OO 4.26E-Ol 8.51E-Ol 
Th-229 1.2407E-ll 1,007.629 2,015.257 O.ooE+OO 1.25E-08 2.50E-D8 
Th-230 8.3497E-D8 1,007.629 2,015.257 O.ooE+OO 8,41E-OS 1.68E-Q4 
Th-232 3.8371E-14 1,007.629 2,015.257 O.ooE+OO 3.87E-ll 7.73E-ll 
-n-208 4.0414E-08 1,007.629 2,015.257 O.ooE+OO 4.07E-Q5 8.14E-Q5 
U-232 1.0948E-Q7 1,007.629 2,015.257 O.ooE+OO 1.10E-Q4 2.21E-Q4 Thenmal Power 
U-233 3.6275E-09 1,007.629 2,015.257 O.ooE+OO 3.66E-06 7.31E-06 Nominal Heat Bounding 
U-234 1.8562E-Q4 1,007.629 2,015.257 O.ooE+OO 1.87E-Ql 3.74E-Ql Output Heat Output 
U-235 -2.7235E-06 1,007.629 0.000 1.24E-02 9.65E-03 1.24E-D2 /Wattsl /Wattsl 
U-236 1.5493E-Q5 1,007.629 2,015.257 O.ooE+OO 1.56E-Q2 3.12E-Q2 1.69E+Ol 3.37E+01 
U-238 -4.2851 E-Q9 1,007.629 0.000 1.53E-04 1.49E-Q4 1.53E-Q4 Total Total 
Y-90 1.3475E+OO 1,007.629 2,015.257 O.ooE+OO 1.36E+03 2.72E+03 
Other Radionuelldes 1.38E+03 2.76E+03 
m.Template~.~O',$ ,•.m<Jbeekll 
TemDlate Selection Summary 

From SFD Used Basis for Parameter Differences: 
Reactor Moderator: UGHTWATER UGHTWATER 

Fuel Cladding: ALUM (1100) ALUM 
BOl HM eons_Is: U-ALX U 

BOl Enrichment %: 92.65152255 6010100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
From SFD Estimated 

Nomlnal:1 1.007.629 Nominal bumup calculated from the heavy metal mass destroyed. 
Boundlng:1 I 2,015.257 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
BumUD MuIti"'lor Given BumUD Estimated EOl HMlGlven EOl HM 

Nominal: 0.52 I 1.011 
Bounding: 1.03 ,

Reactor shutdown. core removal, stomge. shiPping or other date conflnnulQ that nradlatlon ceased for fuel. 

~otal bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdIMT). 
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Fuel Radionuclide Inventory Worksheet 
I. Fuel aml Template [nfol'Qlation Estimated
 

Fuel Na....,: BORAX V(SUPERHEATER) 1Fuel decay start elate: 1964 Canister usage:
 
SNFID#: 22 Estimates as of: 2030 18"x10'
 

Fuel Units & Ilescr: 36 • 20 FLAT PLATES Template: Pathfindar (Ugh! Water, SST, 60 to 100%, U) 2.00
 

Heavy Metal Mass: BOL=22.02k9 ; EOl=2O.83k9 'Template Bumup(MWd): 6.01
 
ROD Storage SII£: INEEL Template BOl Heavy Metal Mass (MT): 0.00012882
 

Template Decay Time: 65 years
 

n. Estimates m x. Gamma Sources
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuelide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 

"A,::C~-22~7~~~~_'~--c4i-'.5:;c9",4;0~~E--;:08~~~~--:1",1;;2",2-;:.2:.;.4:-1~~~",2-,,-,,2:.;.447.~483 0.OO~~E::c-t<l=0~~---,5"-.1,-,6",E",-05",,,--~~~1~.03E-Q4 Avg. MeV 

"A=::m,-,-2:;-4;.;:1=-~~~~~._=c1.714=,7c::1,;E",-Q4;.;:-~~~_1,",0'12",2",.2",4,:-1~~~-;:2""2,,,44::.=-483~~~oJioE=--t<l'-o0=-~~-=1~.29E-01 2.57E-Q1 0.0150 8.192E+13 
Am-242m 7.4210E-Q9 1,122.241 2,244.483-~-O-:OOE-t<lO 8.33E-OG 1.67E-Q5 0.0250 1.702E+13 
Am-243 9.8236E-10 1,122.241 2,244.483 O.OOE-t<lO 1.10E-06 2.20E-06 0.0375 1.479E+13 
C-14 2.2928E-04 1,122.241 2,244.483 0.OO":E~-t<lO",,,,~~--,2:::.,,-57E-01 5.15E-Q1 0.0575 1.587E+13 
C~36 1.2260E-Q6 1,122.241 2,244.483 O.OOE-t<lO l.36E-03 2.75E-Q3 0.0850 9.587E+12 
Cm-243 1.2oooE-10 1,122.241 2,244.483 O.OOE-t<lO 1.35E-07 2.69E-Q7 0.1250 6.216E+12 
Cm-244 7.3577E-10 1,122.241 2,244.483 O.OOE-t<lO 8.26E-07 1.65E-Q6 0.2250 8.263E+12 
Co-60 1.3732E-Q3 1,122.241 2,244.483 O.OOE-t<lO 1.54E-t<lO 3.08E-t<lO 0.3750 3.604E+12 
Cs-134 1.2709E-10 1,122241 2,244.483 O.OOE+oo 1.43E-07 2.85E-Q7 0.5750 6.063E+13 
Cs-135 3.0316E-Q5 1,122.241 2,244.483 O.OOE-t<lO 3.40E-Q2 6.80E-Q2 0.8500 5.888E+ll 
Cs-137 7.2579E-Q1 1,122.241 2,244.483 O.OOE-t<lO 8.15E-t<l2 1.63E+03 1.2500 4.262E+11 
Eu-154 5.9750E-Q5 1,122.241 2,244.483 O.OOE-t<lO 6.71E-Q2 1.34E-Q1 1.7500 1.515E+10 
Eu-155 1.0577E-Q5 1,122.241 2,244.483 O.OOE+OO 1.19E-Q2 2.37E-Q2 2.2500 2.86SE+06 
Fe-55 4.1631E-Q7 1,122.241 2,244.483 O.OOE-t{)Q 4.67E-Q4 9.34E-Q4 2.7500. 1.283E+06 
H-3 4.6722E-Q4 1,122.241 2,244.483 O.OOE-t{)Q 5.24E-Q1 l.05E-t{)Q 3.5000 1.330E+02 
1-129 7.3195E-07 1,122.241 2,244.483 O.OOE+OO 8.21E-04 1.64E-Q3 5.ססOO 5.493E+01 
Kr-85 5.9418E-03 1,122.241 2,244.483 O.OOE-t<lO 6.67E-t{)Q l.33E-t<ll 7.ססOO 6.074E+00 
Np-237 1.1499E-06 1,122.241 2,244.483 O.OOE+OO 1.29E-Q3 2.58E-Q3 11.ססOO 6.822E-Ol 
Pa-231 7.0899E-08 1,122.241 2,244.483 O.OOE+OO 7.96E-05 1.59E-Q4 
Pb-21 0 2.2363E-12 1,122.241 2,244.483 O.OOE+OO 2.51E-Q9 5.02E-09 
Pm-147 4.2296E-Q7 1,122.241 2,244.483 O.OOE+OO 4.75E,::-04=~~~~9.::49~E~-Q4=~.j1 
Pu-236 2.3295E-Q4 1,122.241 2,244.483 O.OOE-t{)Q 2.61E-01 5.23E-Q1 
Pu-239 6.6722E-Q4 1,122.241 2,244.483 O.OOE-t<lO 7.49E-Q1 1.50E+OO 
Pu-240 8.6558E-Q5 1,122.241 2,244.483 O.OOE-t{)Q 9.71E-Q2 1.94E-Q1 
Pu-241 1.6889E-Q4 1,122.241 2,244.483 O.OOE-t{)Q 1.90E-01 3.79E-Q1 
Pu-242 1.9717E-Q9 1,122.241 2,244.483 O.OOE-t{)Q 2.21 E-06 4.43E-06 
Ra-226 4.5740E-12 1,122.241 2,244.483 O.OOE-t{)Q 5.13E-Q9 1.03E-Q6 
Ra-228 8.3511E-12 1,122.241 2,244.483 O.OOE-t{)Q 5.37E-Q9 1.87E-Q8 
Ru-1OG 2.0516E-19 1,122.241 2,244.483 O.OOE-t{)Q 2.30E-16 4.60E-16 
Se-79 1.3220E-Q5 1,122.241 2,244.483 O.OOE-t<lO 1.48E-Q2 2.97E-02 
Sn-126 1.1489E-OS 1,122.241 2,244.483 O.OOE+OO 1.29E-Q2 2.58E-Q2 
Sr-90 6.6872E-Q1 1,122.241 2,244.483 O.OOE-t{)Q 7.50E-t<l2 1.50E-t<l3 
Tc-99 4.6639E-Q4 1,122.241 2,244.483 O.OOE-t{)Q 5.23E-01 1.05E+OO 
Th-229 2.3727E-11 1,122.241 2,244.483 O.OOE-t{)Q 2.68E-Q8 5.33E-08 
Th-230 2.7354E-10 1,122.241 2,244.483 O.OOE-t{)Q 3.07E-07 6.14E-Q7 
.;Th",-=,2:c:32=--~~~~~__-,8",.~35~94~E~-1c;:2,---~~~I,",10'22~2",4-,-1~~~-;:2~,2",44::.",483~ O.OOE-t{)Q 9.38E-Q9 1.88E-Q8
n-208 1.6228E-Q8 1,122.241 2,244.483 O.OOE-t{)Q 1.82E-05 3.64E-Q5 
U-232 4.3960E-Q8 1,122.241 2,244.483 O.OOE-t{)Q 4.93E-Q5 9.87E-05 Thermal Power 
.;:U;.--2~33~ ~3~.3344~~E==-~09~ 1~'c;:12~2~.2~4;::1,--__~2~,2~44~.483~__---,,0~.OO~E;-t{)Q~ ~3.~7~4E:=-06~,-- 7;c.::;48~E:=-{)6~_-lINominaJHeat Bounding 
U-234 4.0749E-Q7 1,122.241 2,244.483 O.OOE-t{)Q 4.57E-04 9.15E-Q4 ()ut_put ~Oattsutput 
U-235 -2.7761E-06 1,122241 0.000 4.43E-Q2 4.12E-Q2 4.43E-Q2 (W. sl IW, "' 
U-236 1.6190E-Q5 1,122.241 2,244.483 O.OOE-t{)Q 1.82E-Q2 3.63E-Q2 9.14E+OO 1.83E+01 
U-238 -2.8547E-Q9 1,122.241 0.000 5.07E-Q4 5.04E-Q4 5.07E-Q4 ToJal Total 
Y-90 6.6889E-Q1 1,122.241 2,244.483 O.OOE-t{)Q 7.51E-t<l2 1.50E+03 
Other Radionuelides 1.02E+03 2.04E+03 
m.T~te Selection Summarv,»_ andCltedcl 
Template Selection SummarY 

From SFD Used Basis for Parameter Differences: 
Reactor Moderator:f :::UG:::HT""'W:,:A:::.T:,::E:::R'----+_--'=U:::G:.:HT:,.W::c:AT:..:E::.R'----1 

BOl H::'~=~:r---'SS=;~~6~~c-:=lL)---+---SS=:U"'T'----l 

BOL enrichment %: 93.14999492 60 to 100 

BumupSumma~(MWdl Basis for bumup used in estimate: 
From SFD Estimated

NOtninal:Ir .::5.:::858:::8'1-1 1:,:,I=22.241 Nominal bumup caJculaied lrom tho hoa'Iy metal mass destroyed. 
Boundlng:1 1 2,244.483 Bounding bumup assumed 10 be twice nominal bumup. 

Checks 
Estimated Bumupl 

Bumup Multiplier Given Bumup Estimated EaL HMlGiven EOL HM
 

Nominal: 1.09
 191.59 I 1.001
 
Bounding: 2.18
 ,

Reactor shutdown, core romoval, storage, shipping or other date confirmmg that Irradiation ceased for fuel. 

2Tolal bumup for all lust associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdIMT). 
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Fuel Radionuclide Inventory Worksheet 
L heland TeQIPlaJe lnC/lnDation Estimated 

Fuel Name: BR-3 'Fuel decay start date: 1981 Canister usage: 
SNFID#: 927 Estimates as of: 2030 18"x15' 

Fuel Units & Oeser: 16 - ROD Template: PWR (Ught Water, Zirc. 0 to 5%, U) 1.00 
Heavy Metal Mass: BOl=5.60kg ; EOl=5.11kg 'rempl.... Bumup(MWd): 61.92 
ROD Storage Site: INEEL Template BOL Heavy Metal Mass (MT): 0.00176911 

Templ.... Decay Time' 35 yasrs 
n. Estimale$ m x. x. b y. y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
AC-227 8.n58E-l0 465.586 931.173 O.OOE+OO 4.09E-07 8.17E-07 Avg. MeV 
Am-241 1.4352E-Ol 465.586 931.173 O.OOE+OO 6.68E+Ol 1.34E+02 0.0150 5.010E+13 
Am-242m 2.8698E-Q4 465.586 931.173 O.OOE+OO 1.34E-Ql 2.67E-Ol 0.0250 1.010E+13 
Am-243 6.2565E-Q4 465.586 931.173 O.OOE+OO 2.91E-Ol 5.83E-Ol 0.0375 9.636E+12 
C-14 4.7901E-Q5 465.586 931.173 O.OOE+OO 2.23E-Q2 4.46E-02 0.0575 1.113E+13 
CI-36 8.0297E-Q7 465.586 931.173 O.OOE+OO 3.74E-Q4 7.48E-Q4 0.0850 5.606E+12 
Cm-243 2.5081E-04 465.586 931.173 O.OOE+OO 1.17E-Ol 2.34E-Ol 0.1250 3.890E+12 
Cm-244 4.9015E-Q2 465.586 931.173 O.OOE+OO 2.28E+Ol 4.56E+Ol 0.2250 4.807E+12 
Co-50 2.5581E-Q3 465.586 931.173 O.OOE+OO 1.19E+OO 2.38E+OO 0.3750 2.067E+12 
Cs-l34 4.0536E-05 465.586 931.173 O.OOE+OO 1.89E-Q2 3.nE-Q2 0.5750 4.808E+13 
Cs-l35 1.4433E-Q5 465.586 931.173 O.OOE+OO 6.72E-Q3 1.34E-02 0.8500 6.651E+l1 
Cs-137 1.3979E+OO 465.586 931.173 O.OOE+OO 6.51E+02 1.30E+03 1.2500 6.534E+l1 
EU-l54 2.0203E-02 465.586 931.173 O.OOE+OO 9.41E+OO 1.88E+Ol 1.7500 1.957E+l0 
EU-155 1.7684E-03 465.586 931.173 O.OOE+OO 8.23E-Ol 1.65E+OO 2.2500 3.t6tE+06 
Fe-55 4.3136E-Q5 465.586 931.173 O.OOE+OO 2.01E-Q2 4.02E-02 2.7500 6.454E+06 
H-3 2.0769E-Q2 465.586 931.173 O.OOE+OO 9.67E+OO 1.93E+Ol 3.5000 6.647E+05 
1-129 9.8288E-Q7 485.586 931.173 O.OOE+OO 4.58E-04 9.15E-04 5.ססOO 2.842E+05 
Kr-85 2.8214E-02 465.586 931.173 O.OOE+OO 1.31E+Ol 2.63E+Ol 7.ססOO 3.275E+04 
Np-237 1.1218E-Q5 465.586 931.173 O.OOE+OO 5.22E-Q3 1.04E-Q2 11.ססOO 3.761E+03 
Pa-231 1.3036E-Q9 465.586 931.173 O.OOE+OO 6.07E-07 121E-OB 
Pb-21 0 8.5078E-ll 465.586 931.173 O.OOE+OO 3.96E-08 7.92E-08 
Pm-147 3.6531E-04 465.586 931.173 O.OOE+OO 1.70E-Ql 3.40E-Ql 
Pu-238 7.4564E-Q2 465.586 931.173 O.OOE+OO 3.47E+Ol 6.94E+Ol 
PU-239 1.1623E-Q2 465.586 931.173 O.OOE+OO 5.41E+OO 1.08E+Ol 
Pu-240 1.5132E-02 465.586 931.173 O.OOE+OO 7.05E+OO 1.41E+Ol 
Pu-241 9.0036E-Ql 465.586 931.173 O.OOE+OO 4.19E+02 8.38E+02 
Pu-242 6.425OE-05 465.586 931.173 O.OOE+OO 2.99E-Q2 5.98E-Q2 
Ra-226 2.2804E-l0 465.586 931.173 O.OOE+OO 1.OBE-07 2.12E-07 
Ra-228 52713E-12 465.586 931.173 O.OOE+OO 2.45E-09 4.91E-Q9 
RU-1OB 6.115OE-l0 465.586 931.173 O.OOE+OO 2.85E-07 5.70E-07 
Se-79 1.23nE-05 465.586 931.173 O.OOE+OO 5.76E-03 1.15E-Q2 
Sn-126 2.5210E-Q5 465.586 931.173 O.OOE+OO 1.17E-Q2 2.35E-02 
Sr-90 9.1667E-Ql 465.586 931.173 O.OOE+OO 4.27E+02 8.54E+02 
Tc-99 3.9357E-Q4 465.586 931.173 O.OOE+OO 1.83E-Ol 3.66E-Ol 
Th-229 1.2057E-l0 465.586 931.173 O.OOE+OO 5_61E-oB 1.12E-Q7 
Th-230 2.1043E-08 465.586 931.173 O.OOE+OO 9.80E-oB 1.96E-05 
Th-232 5.2972E-12 465.586 931.173 O.OOE+OO 2.47E-Q9 4.93E-09 
TI-208 1.7474E-Q7 465.586 931.173 O.OOE+OO 8.14E-05 1.63E-Q4 
U-232 4.7368E-07 465.586 931.173 O.OOE+OO 2.21E-Q4 4.41E-Q4 Thermal Power 
U-233 2.5097E-oB 465.586 931.173 O.OOE+OO 1.17E-05 2.34E-Q5 Nominal Heat Bounding 
U-234 5.0000E-Q5 465.586 931.173 O.OOE+OO 2.33E-Q2 4.66E-02 Output Heat Output 
U-235 -1.4489E-OB 465.586 0.000 3.46E-Q3 2.78E-03 3.48E-Q3 (W_I IW_I 
U-236 7.5824E-Q6 465.586 931.173 O.OOE+OO 3.53E-Q3 7.OBE-Q3 1.07E+Ol 2.14E+Ol 
U-238 -2.6129E-Q7 465.586 0.000 1.34E-Q3 1.22E-Q3 1.34E-Q3 Total Total 
V-90 9.1699E-Ql 465.586 931.173 O.OOE+OO 4.27E+02 8.54E+02 
Other Radionuclides 6.25E+02 1.25E+03 
m. TeJltObte SdlIcIi/JIl ~rV.$ ,
 
Template Selection Summary 

Fl'OmSFD Used Basis lor Pammeter Differences:
 
Reactor Moderator: LIGHT WATER UGHTWATER This Template was used for the following reasons:
 

Fuel Cladding: ZIRC-4 ZIRC This fuel matches on all parameters except enrichment.
 
BOL HM Constituents: U02 U 

BOL Enrichment eyo: 28.57142857 Ot05 

Burnup Summary (MWd) Basis for burnup used in estimate: 
From SFD Estimated 

Nomlnal:\ I 465.586 Nominal bumup calculated from th& heavy metal mass destroyed. 
Boundlng:1 I 931.173 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
BumuD Multiplier Given Bumup Estimated EOL HMlGlven EOL HM 

Nominal: 2.38 I 1.001 
Bounding: 4.75 ,

Reactor shutdown, core removal, storage, shipping or other date conflnmng that irradiatIOn ceased for fuel.
 

2TotaJ bumup for all fuel associated with this worksheet must be divkjed by BOl heavy metal mass to get specific bumup values (MW<:VMT).
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Fuel Radionuclide Inventory Worksheet 
1. Fuel and Template Informatiml Estimated
 

Fuel NllJ11(): BR-3 FUEL 1 Fuel decay start date: 1994 Canister usage:
 
SNF 10 II: 340 Estimates as of: 2030 18"x10'
 

Fuel Units & DesC1: 16 - ROD Template: PWR (Ught Water, Zirc, 0 to 5%, U) 0.12
 
Heavy Metal Mas": BOl=7.54kg : EOl=7.06kg "Template Bumup(MWd): 61.92
 
ROD Storage Slle: INEEL Template BOL Heavy Metal Ma•• (MT): 0.00176911
 

Template Decay Time' 35 years
 

n. Estimateo m x. x. b Y. Y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuol Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventorios(Ci) Group (bounding) 
Ac-227 8.7758E-10 448.850 897.699 O.OOE+OO 3.94E-07 7.88E_Q7 Avg. MeV 
'oA'=m~_2;c4;;1c---------:1C'.435~C:;2"'Ec;_Q~Ie--------;448-;;;'."'85"'0;-----:8;;;9"7:'O.6~9·9---O:OO;;:Ecc+OO~-----'6"'.44~E+Ol 1.29E+02 0.0150 4.830E+13 
",A",m,-,-2~4~2:.:m,___ -;2;::.86~9",8E~-Q4~----.:.;448~.85~0c_--_8;S9~7=".6",9:9 O.OOE+OO 1.29E_Ql 2.58E-Ol 0.0250 9.74OE+12 
Am-243 6.2565E_Q4 448.850 897.699 O.OOE+OO 2.81E_Ql 5.62E_Ql 0.0375 9.290E+12 
-';CC'_1~4;'-"'----------47.~790~I;;:Eo--Q5~-----:448~."'85:;OO=-----8:;09"'7~.6"'9'"9:C 0.OO~E:-:+OO07 2:c:.-:.15=,E=--_=072_--",4=,.3O~Eo--",02=----11------,,0.:::0:::57c::5,--- 1:.:."07:-=3",E+l,,,,3oc
CI-36 8.0297E-07 448.850 897.699-----O:OOE+OO 3.60E-04 7.21 E-04 0.0850 5.4OSE+12 
-;:C:':m:c-2::O:4;;;3:-------~----;2;';.508~-;,IE~_Q4~-----;-448~.85~0:----~8"'97c:.6"'9'"9;e----~0"'.OO~E~+oo~:----71.':-13;;;E=--"'01~---;;'2.~25;O;E=-_Q-;;,I~---j1--c 0C'.1;-:2=50:-----3='.7::;50=E+-:l=2 

Cm-244 4.9015E_Q2 448.850 897.699 O.OOE+OO 2.20E+Ol 4.40E+Ol 0.2250 4.634E+12 
Co-6O 2.5581 E_Q3 448.850 897.699 O.OOE+OO 1.15E+OO 2.3OE+OO 0.3750 1.993E+12 
-;:C:-=S--:1"'34~-------...:4;::.OS~36~E-Q5~-----:448~.85~0'------"'89"'7~.699 _,,0~.OOo<E~+O~0C_--.;:1.::;82~E~-~02~--_:;:3.:;;64~E~-~02~_1I-_co;::.5~7~50~---'4::.63=o5:O,E+'-'1:73 
-;C"'S-c-l;-;;35:=- ~1.;i;4433~;=E-:-Q5"""---_;448~.::o85"'0;_---_=8"'97c:.6;;;o9:9 O.OOE+OO 6.48E-03 1.3OE_Q2 0.8500 6.412E+l1 
~C~S'c-l;-:3c:7-------_-1-==.'=3977='9"E='+OO_?:-----448~"'.85O=----_=89=7~.6",99=-: O.OOE+OO 6.27E+02 1.25E+03 1.2500 6.299E+l1 
Eu-l54 2.0203E_Q2 448.850 897.699 0.OOEc'+OO~-_--'9"'.00;:7"'E='+OO_?:_-_-::Ic':.8=;1;;:E,,+O~1-_n_-_:_l.'::75OO~----1::_.886~:=E-,-+l:70 
Eu-155 1.7684E_Q3 448.850 897.699 O.OOE+OO 7.94E_Ql 1.59E+OO 2.2500 3.036E+06 
.;:F~e-'"'5"'5C'---------o4_'::37136=.E=--Q5~-----,448~"'.85O=-----=89=7c:.;;;o699 O.OOE+OO 1.94E_Q2 3.87E-02 2.7500 6.=E+06 
H-3 2.0769E_Q2 448.850 897.699 O.OOE+OO 9.32E+OO 1.86E+Ol 3.5000 6.408E+05 
1-129 9.8288E_Q7 448.850 897.699 O.OOE+OO 4.41E_Q4 8.82E-04 5.ססOO 2.739E+OS 
Kr-85 2.8214E-02 448.850 897.699 O.ooE+OO 1.27E+Ol 2.53E+Ol 7.ססOO 3.157E+04 
Np-237 1.1218E-Q5 448.850 897.699 O.oOE+OO 5.04E-03 1.01E_Q2 11.ססOO 3.626E+03 
Pa-231 l.3036E-Q9 448.850 897.699 O.ooE+OO 5.85E-07 1.17E-Q6 
Pb-21 0 8.5078E-l1 448.850 897.699 O.OOE+OO 3.82E-DB 7.64E-DB 
Pm-147 3.6531E_Q4 448.850 897.699 O.ooE+OO 1.64E_Ql 3.28E_Ql 
Pu-238 7.4564E_Q2 448.850 897.699 O.ooE+OO 3.35E+Ol 6.69E+Ol 
Pu-239 1.1623E_Q2 448.850 897.699 O.OOE+OO 5.22E+OO l.04E+Ol 
Pu-240 1.5132E_Q2 448.850 897.699 O.OOE+OO 6.79E+OO l.36E+Ol 
Pu-241 9.0036E_Ql 448.850 897.699 O.OOE+OO 4.04E+02 8.08E+02 
Pu-242 6.4260E_Q5 448.850 897.699 O.OOE+OO 2.88E_Q2 5.77E_Q2 
Ra-226 22804E-l0 448.850 897.699 O.OOE+OO 1.02E_Q7 2.OSE_Q7 
Ra-228 5.2713E-12 448.850 897.699 O.OOE+OO 2.37E_Q9 4.73E-09 

"'R"'u"'-1:;;08"'- --c6;:..1i;;1~60~E-_;.1~0----"'448:;;;:.85O~c_---~89~7;';.6",,9.9 O.OOE+OO 2.75E_Q7 5.49E-07 
S0-79 1.2377E-OS 448.850 897.699 O.OOE+OO 5.56E_Q3 1.11E_Q2 
Sn-126 2.5210E-Q5 448.850 897.699 O.ooE+OO 1.13E_Q2 2.26E_Q2 
Sr-90 9.1867E_Ql 448.850 897.699 0.OOE:-:+OO07__----::4-:.1=1"'E+O~2'----..:;8:":.2==3"'E+O~2'--_11 
Tc-99 3.9357E-04 448.850 897.699 O.ooE+OO 1.77E_Ql 3.53E_Ql 
Th-229 1.2OS7E-l0 448.850 897.699 O.OOE+OO 5.41E-DB 1.08E_Q7 
Th-230 2.1043E-DB 448.850 897.699 O.OOE+OO 9.45E-Q6 1.89E-Q5 
Th-232 5.2972E-12 448.850 897.699 O.ooE+OO 2.38E-09 4.76E-Q9 
TI-208 1.7474E_Q7 448.850 897.699 O.OOE+OO 7.B4E-Q5 1.57E_Q4 
U-232 4.7368E-Q7 448.850 897.699 O.OOE+OO 2.13E-04 4.25E-Q4 Thermal Power 

~U;-:-2;;;33;:;,- ..,2~.~50;S9"7;;E",-DB~ ,,,448~.:;;85;c0~ -8;;:9~7;,;.6:;;9~;9c- Heat__-;0;::.OO"",Eo-:+oo~-_-,,1'i.lc;3~E-;-Q;;;5:----~2',,;2~5E~-OS~--1lNominal Bounding
U-234 5.0000E-Q5 448.850 897.699 O.OOE+OO 2.24E-Q2 4.49E-Q2 Output Heat Output 
U-235 -1.4489E-Q6 448.850 0.000 1.35E_Q3 6.98E-04 1.35E_Q3 /Wattsl /Wattsl 
U-236 7.5824E-Q6 448.850 897.699 O.OOE+OO 3.40E-Q3 6.81 E-Q3 1.03E+01 2.06E+Ol 
U-238 -2.6129E_Q7 448.850 0.000 2.32E_Q3 2.21E-Q3 2.32E-Q3 Total TolaJ 
Y-90 9.1699E_Ql 448.850 897.699 O.OOE+OO 4.12E+02 8.23E+02 
Other Radionuclides 6.03E+02 1.21 E+03 
m. Template selection Summarr,lIurat! 
Templa1e selection Summary 

From SFD Used Basis for Parameter Differences: 
Reactor Moderator: UGHT WATER UGHT WATER This Template was used for the following reasons: 

Fuel C1edding:r---=-=:Z;;;I=RG-4:=-':=--+---=cc.:Z=IR=C~=-'----1Th~fuel matches PWR Template on all but one parameter (enrichment) making PWR a reasonable
 

BOL HM Constituents: U02 U match.
 
BOL Enrichment %: 8.280254777 0 to 5 

Bumup Summary (MWd) Basis for bumup used in estimate:
 
FromSFD 1 Estimated
 

Nomlnal:1 293.9041 448.850 Norrunai bumup calculated from the heavy metal mass destroyed.
 
Boundlng:1 316.512 897.699 Bounding bumup assumed to be twice nominal bumup.
 

Checks 
Estimated Bumupl 

BumuD Mu1tiD11er Given Bumup Estimated EOL HMlGIven EOL HM
 
Nominal: 1.70
 1.53 1 1.001
 

Bounding: 3.40
 2.84,
Reactor shutdown. core removal, storage, shipping or other date conflnnlng that Irradiation ceased for fuel. 

2Total bumup for aU fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdIMT). 
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I 
I Fuel Radionuclide Inventory Worksheet 

I, Fuda.... Templat' WOI1QlI.tiou Estimated 
Fuel Name: BRP-B 'Fuel decay start dalB: 1972 Canister usage: 

SNFID#: 23 Estimates as of: 2030 BWR 
Fuel Unlls & Oeser: 2 - 11 X 11 ROD ARRAY Template: PWR (Ught Water. Zirc. 0 to 5%. U) 1.00 
_vy Metal Mass: BOL=262.68kg ; EOl=250.07kg "Templa... Bumup(MWd): 61.92 
ROD Storage SI1e: INEEL Template BOL _vy Metal Mass (MT): 0.00176911
 

Template Decay Time' so years
 

D. Estimates m x" x. b Yo Y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuelide Template Fuel Bumup (MWd)2 Bumup(MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
AC-227 1.0733E-D9 11,990.372 23,980.745 O.ooE+OO 1.29E-05 2.57E-05 Avg. MeV 
Am-241 1.4751E-Ql 11.990.372 23,980.745 O.ooE+OO 1.77E+03 3.54E+03 0.0150 9.125E+14 
Am-242m 2.6809E-04 11.990.372 23,980.745 O.ooE+OO 3.21E+OO 6.43E+OO 0.0250 1.829E+14 
Am-243 6.2484E-Q4 11,990.372 23,980.745 O.ooE+OO 7.49E+OO 1.50E+Ol 0.0375 1.723E+14 
C-14 4.7820E-05 11.990.372 23.980.745 O.ooE+OO 5.73E-Ol 1.15E+OO 0.0575 2.156E+14 
CI-36 8.0297E-07 11,990.372 23,980.745 O.ooE+OO 9.63E-03 1.93E-Q2 0.0850 1.007E+14 
Cm-243 1.7426E-Q4 11,990.372 23,980.745 O.ooE+OO 2.09E+OO 4.18E+OO 0.1250 6.702E+13 
Cm-244 2.7616E-02 11,990.372 23,980.745 O.ooE+OO 3.31E+02 6.62E+02 0.2250 8.601E+13 
Co-50 3.5610E-04 11,990.372 23,980.745 O.ooE+OO 4.27E+OO 8.54E+OO 0.3750 3.715E+13 
Cs-l34 2.625OE-Q7 11,990.372 23,980.745 O.ooE+OO 3.15E-Q3 6.30E-03 0.5750 8.748E+14 
Cs-l35 1.4433E-05 11,990.372 23,980.745 O.ooE+OO 1.73E-Ol 3.46E-Ql 0.8500 8.542E+12 
CS-137 9.8870E-Ol 11,990.372 23,980.745 O.ooE+OO 1.19E+04 2.37E+04 1.2500 5.436E+12 
Eu-l54 6.0320E-Q3 11,990.372 23,980.745 O.ooE+OO 7.23E+Ol 1.45E+02 1.7500 2.390E+11 
EU-155 2.1770E-04 11,990.372 23,980.745 O.ooE+OO 2.61E+OO 5.22E+OO 2.2500 3.928E+07 
Fe-55 7.9296E-07 11,990.372 23,980.745 O.ooE+OO 9.51E-03 1.90E-02 2.7500 1.384E+08 
H-3 8.9486E-03 11,990.372 23,980.745 O.ooE+OO 1.07E+02 2.15E+02 3.5000 9.879E+06 
1-129 9.8288E-Q7 11,990.372 23,980.745 O.ooE+OO 1.18E-02 2.36E-Q2 5.0000 4.221E+06 
Kr-85 1.0707E-02 11,990.372 23,980.745 O.ooE+OO 1.28E+02 2.57E+02 7.0000 4.863E+05 
Np-237 1.1927E-05 11,990.372 23,980.745 O.ooE+OO 1.43E-Ql 2.88E-Ol 11.0000 5.583E+04 
Pa-231 1.4703E-D9 11,990.372 23,980.745 O.ooE+OO 1.76E-05 3.53E-Q5 
Pb-21 0 1.6828E-l0 11,990.372 23,980.745 O.ooE+OO 2.02E-06 4.04E-06 
Pm-147 6.9606E-Q6 11,990.372 23,980.745 O.ooE+OO 8.35E-02 1.67E-Ol 
Pu-238 6.6263E-02 11,990.372 23,980.745 O.ooE+OO 7.95E+02 1.59E+03
 
Pu-239 1.1618E-Q2 11,990.372 23,980.745 O.ooE+OO 1.39E+02 2.79E+02
 
PU-240 1.5142E-Q2 11,990.372 23,980.745 O.ooE+OO 1.82E+02 3.63E+02
 
Pu-241 4.3766E-Ql 11,990.372 23,980.745 O.ooE+OO 5.25E+03 1.05E+04
 
PU-242 6.425OE-05 11,990.372 23,980.745 O.ooE+OO 7.71E-Ol 1.54E+OO
 
Ra-226 3.8501E-l0 11,990.372 23,980.745 O.ooE+OO 4.62E-06 9.23E-Q6
 
Ra-228 5.2955E-12 11,990.372 23,980.745 O.ooE+OO 6.35E-Q8 1.27E-07 
Ru-l06 2.0413E-14 11,990.372 23,980.745 O.ooE+OO 2.45E-l0 4.90E-l0 
8e-79 1.2376E-D5 11,990.372 23,980.745 O.ooE+OO 1.48E-Ol 2.97E-Ql 
8n-126 2,5210E-Q5 11,990.372 23,980.745 O.ooE+OO 3.02E-Ql 6.05E-Ql 
8r-90 6.4163E-Ol 11,990.372 23,980.745 O.ooE+OO 7.69E+03 1.54E+04 
Tc-99 3.9357E-Q4 11,990.372 23,980.745 O.ooE+OO 4.72E+OO 9.44E+OO 
Th-229 1.5644E-l0 11,990.372 23,980.745 O.ooE+OO l.88E-Q6 3.75E-Q6 
Th-230 2.7972E-08 11,990.372 23,980.745 O.ooE+OO 3.35E-04 6.71E-Q4 
Th-232 5.3036E-12 11,990.372 23,980.745 O.ooE+OO 6.36E-08 1.27E-07 
TI-208 1.5136E-Q7 11,990.372 23,980.745 O.ooE+OO 1.81E-03 3.63E-Q3 
U-232 4.1005E-07 11,990.372 23,980.745 O.ooE+OO 4.92E-03 9.83E-Q3 Thermal Power 
U-233 2.5856E-Q8 11,990.372 23,980.745 O.ooE+OO 3.10E-Q4 6.20E-Q4 Nominal Heat Bounding 
U-234 5.2665E-D5 11,990.372 23,980.745 O.ooE+OO 6.31E-Ql 1.26E+OO Output Heat Output 
U-235 -1.4487E-Q6 11,990.372 0.000 1.69E-Q2 O.ooE+OO 1.69E-Q2 /Watts\ /Watts\ 
U-236 7.5888E-Q6 11,990.372 23,980.745 O.ooE+OO 9.10E-Q2 1.82E-Ql 2.17E+02 4.34E+02 
U-238 -2.6129E-Q7 11,990.372 0.000 8.57E-Q2 8.25E-Q2 8.57E-Q2 Total Total 
Y-90 6.4180E-Ql 11,990.372 23,980.745 O.ooE+OO 7.70E+03 1.54E+04 
Other Radionuelides 1.14E+04 2.29E+04 
om. TemplateseJeetloa s.a-lY,lJln'llll a.... ~ 
Template Selection Summary 

FromSFD Uoed Basis for Parameter Differences: 
Reactor __tor: UGHTWATER UGHTWATER 

Fuel Cladding: ZIRC-2 ZIRC 
BOL HM Con_Is: U02 U 

BOL Enrich~t 0/.: 2.982065336 OtoS 

Bumup Summary (MWd) Basis for bumup used in estimate: 
From SFD Estimated 

Nomlnal:I --::5-=.3-'-'0::.8:::933 1'"""!:,990=.~37'32 Nominal bumup calculated from the heavy metal mass destroyed. 
Bounding: 5,318.510 23,980.745 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumup MulUpUer Given Bumup Estimated EOL HMlGlven EOL HM 

Nominal: 1.30 2.26 I 1.001 
Bounding: 2.61 4.51 , 

Reactor shutdown. core removal. storage, shipping or other date confmnlOg that lOadiation ceased for fuel. 

2Total bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWd'MT). 
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Fuel Radionuclide Inventory Worllsheet 

I. Fueland Template Informalion Estimated
 

Fuel NaIlKl: BRP-C 1FueI decay start date: 1968 Canister usage:
 
SNF 10 I!: 24 Estimates 89 of:
 2030 BWR
 

Fuel Units & Oeser: 4 - 11 X 11 ROD ARRAY Template:
 PWR (Ught Water. Zirc, 0 to 5%, U) 1.00 
Heavy Metal Mas.: BCll=468.95k9 ; E01Pl59.84kg 'Templ.1e Bumup(MWd):
 61.92
 

ROO Storage SI1<>: INEEl Template BOl Heavy Metal Mass (MT):
 0.00176911
 
Template Decay Time· 50 years 

n. Estimates m X. X. b y. y. Gamma Sources
Photon Total 

CUMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuelide Template Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 1.0733E-09 11,298.833 17,314.186 O.OOE+OO 1.21E-OS 1.86E-05 Avg. MeV 
Am-241 1.4751E-Ol 11,298.833 17,314.186 O.OOE+oo 1.67E+03 2.55E+03 0.0150 6.588E+14 
Am-242m 2.6809E-Q4 11,298.833 17,314.186 O.OOE+OO 3.03E+OO 4.64E+OO 0.0250 1.320E+14 
Am-243 6.2484E-Q4 11,298.833 17,314.186 O.OOE+OO 7.06E+OO 1.08E+Ol 0.0375 1.244E+14 
C-14 4.7820E-05 11,298.833 17,314.186 O.OOE+OO 5.40E-01 8.28E-Ol 0.0575 1.557E+14 
CI-36 8.0297E-07 11,298.833 17,314.186 O.OOE+OO 9.07E-03 1.39E-Q2 0.0850 7.274E+13 
Cm-243 1.7426E-04 11,298.833 17,314.186 O.OOE+<xJ 1.97E+OO 3.02E+OO 0.1250 4.839E+13 
Cm-244 2.7616E-Q2 11,298.833 17,314.186 O.OOE+OO 3.12E+02 4.78E+02 0.2250 6.210E+13 
Co-6O 3.5610E-Q4 11,298.833 17,314.186 O.OOE+OO 4.02E+OO 6.17E+OO 0.3750 2.682E+13 
Cs-134 2.6260E-07 11,298.833 17,314.186 O.OOE+OO 2.97E-03 4.55E-Q3 0.5750 6.316E+14 
Cs-135 1.4433E-Q5 11,298.833 17,314.186 O.OOE+OO 1.63E-Q1 2.50E-01 0.8500 6.167E+12 
Cs-137 9.8870E-01 11,298.833 17,314.186 O.OOE+OO 1.12E+04 1.71E+04 1.2500 3.925E+12 
Eu-154 6.0320E-Q3 11,298.833 17,314.186 O.OOE+OO 6.82E+01 1.04E+02 1.7500 1.726E+l1 
Eu-155 2.1770E-Q4 11,298.833 17,314.186 O.OOE+OO 2.46E+OO 3.77E+OO 2.2500 2.83aE+07 
Fe-55 7.9296E-07 11,298.833 17,314.186 O.OOE+OO 8.96E-03 1.37E-02 2.7500 9.994E+07 
H-3 8.9486E-03 11,298.833 17,314.186 O.OOE+OO 1.01E+02 1.55E+02 3.5000 7.133E+06 
1-129 9.8288E-Q7 11,298.833 17,314.186 O.OOE+OO 1.11E-Q2 1.70E-02 5.0000 3.048E+06 
Kr-85 1.0707E-Q2 11,298.833 17,314.186 O.OOE+OO 1.21E+02 1.85E+02 7.0000 3.511E+05 
Np-237 1.1927E-05 11,298.833 17,314.186 O.OOE+OO 1.35E-Q1 2.07E-Q1 11.0000 4.032E+04 
Pa-231 1.4703E-09 11,298.833 17,314.186 O.OOE+OO 1.66E-05 2.55E-05 
Pb-21 0 1.6828E-10 11,298.833 17,314.186 O.OOE+OO l.90E-Q6 2.91E-OB 
Pm-147 6.9606E-Q6 11,298.833 17,314.186 O.OOE+OO 7.86E-Q2 1.21E-01 
Pu-238 6.6263E-Q2 11,298.833 17,314.186 O.OOE+OO 7.49E+02 1.15E+03 
Pu-239 1.1618E-Q2 11,298.833 17,314.186 O.OOE+OO 1.31E+02 2.01E+02 
Pu-240 1.5142E-Q2 11,298.833 17,314.186 O.OOE+OO 1.71E+02 2.62E+02 
Pu-241 4.3766E-Q1 11,298.833 17,314.186 O.OOE+OO 4.95E+03 7.58E+03 
Pu-242 6.4260E-05 11,298.833 17,314.186 O.OOE+OO 7.26E-Q1 1.11E+OO 
Ra-226 3.8501E-10 11,298.833 17,314.186 O.OOE+OO 4.35E-Q6 6.67E-Q6 
Ra-228 5.2955E-12 11,298.833 17,314.166 O.OOE+OO 5.98E-Q8 9.17E-Q8 
Ru-1OB 2.0413E-14 11,298.833 17,314.186 O.OOE+OO 2.31E-10 3.53E-10 
Se-79 1.2376E-05 11,298.833 17,314.186 O.OOE+OO 1:40E-Q1 2.14E-Q1 
Sn-126 2.5210E-05 11,298.833 17,314.186 O.OOE+OO 2.85E-Q1 4.36E-01 
Sr-90 6.4163E-Q1 11,298.833 17,314.186 O.OOE+OO 7.25E+03 1.11E+04 
Te-99 3.9357E-Q4 11,298.833 17,314.186 O.OOE+OO 4.45E+OO 6.81E+OO 
Th-229 1.5644E-10 11,298.833 17,314.186 O.OOE+OO 1.77E-OB 2.71E-Q6 
Th-230 2.7972E-Q8 11,298.833 17,314.186 O.OOE+OO 3.16E-Q4 4.84E-Q4 
Th-232 5.3036E-12 11,298.833 17,314.186 O.OOE+OO 5.99E-08 9.18E-Q8 
T1-208 1.5136E-Q7 11,298.833 17,314.186 O.OOE+OO 1.71E-Q3 2.62E-Q3 
U-232 4.1005E-Q7 11,298.833 17,314.186 O.OOE+OO 4.63E-Q3 7.10E-Q3 Thermal Power
U-233 2.5856E-Q8 11,298.833 17,314.186 O.OOE+OO 2.92E-04 4.48E-Q4 Nominal Heat Sounding
U-234 5.2665E-05 11,298.833 17,314.186 O.OOE+OO 5.95E-Q1 9.12E-Q1 Output Heat Output 
U-235 -1.4487E-Q6 11,298.833 0.000 3.67E-Q2 2.04E-Q2 3.67E-02 (Watts) (Watts) 
U-236 7.5888E-Q6 11,298.833 17,314.186 O.OOE+OO 8.57E-Q2 1.31E-Q1 2.04E+02 3.13E+02 
U-238 -2.6129E-Q7 11,298.833 0.000 1.52E-Q1 1.49E-Q1 1.52E-Q1 Total Total
Y-90 6.4180E-Q1 11,298.833 17,314.186 O.OOE+OO 7.25E+03 1.11E+04 
Other Radionuelides 1.08E+04 1.65E+04 
m. Template Se/eelioll SQJIlIJl$J'Y, n1ll'llUP SQJIlIJlary and()beei<& 
Template Selection Summary 

FromSFD Used Basis for Pamrneter Differences; 
Reac1<lr Moderator: UGHTWATER UGHTWATER 

Fuel Cladding: ZIRC-2 ZIRC 
BOl HM Con_~: 002 U 

BOl Enrlchment %: 3.626092666 Ot05 

Burnup Summary (MWd.· Basis for burnup used in estimate:
 
FromSFD Estimated
 

Nomln.I:1 11,298.8331 8,657.093 Nominal bumup laken di'Odly from 8FD (oonverted 10 MWd).
 
Boundlng:1 11,722.293 17.314.186 Bounding bumup assumed to be twice nominal bumup.
 

Checks 

Estimated Bumupl 
Bumup Multiplier Given Bumup Estimated EOl HMlGiven EOl HM 

Nomln.I:1 0.69 o.n I 0.991 
Bounding: 1.05 1.48 , 

Reactor shutdown, core removal, storage, stiPPlng or other date confirming that irradiation ceased for fUel.
 

2Total bumup for all fuel associated with this worksheet must be divided by BOl heavy metal m&ss to get specific bumup values (MWdIMT).
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Fuel Radionuclide Inventory Worksheet 
I. fuel lUld Template W_tWn Estimated 

Fuel Name: BRP-D1 1Fuel decay start date: 1968 Canister usage: 
SNFID#: 25 Estimates as of: 2030 BWR 

F..... Units & Dascr: 4 - 9 X 9 ROO ARRAY Template:
 PWR (Ught Water, Zire, 0 to 5%, U) 1.00 
Heavy Malal Mass: BOL=548.28k9 : EOl.=508.34kg ;-emplate Bumup(MWd):
 61.92 
ROD Storage SIte: INEEL Tampla'e BOL Heavy Metal Mass (MT):
 0.00176911
 

Template Decay Time"
 50 years
 

'IL. Estimates m x" Xb b y" Yb Gamma Sources 
Photon Total 

CIIMWd From Nominal
 Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuelide Template Fuel Bumup (MWd)' Burnup (MWd)'
 (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 1.0733E-09 37.986.376 75.972.752 O.ooE+OO 4.08E-05 8.15E-Q5 Avg. MeV 
Am-241 1.4751E-Ol 37.986.376 75.972.752 O.OOE+OO 5.60E-Kl3 1.12E+04 0.0150 2.891E+15 
Am-242m 2.6809E-04 37.986.376 75.972.752 O.ooE+OO 1.02E-Kll 2.04E-Kll 0.0250 5.793E+14 
Am-243 6.2484E-Q4 37,986.376 75,972.752 O.ooE+OO 2.37E-Kll 4.75E-Kll 0.0375 5.459E+14 
C-14 4.7820E-05 37,986.376 75,972.752 O.OOE+OO 1.82E+OO 3.63E+OO 0.0575 6.830E+14 
CI-36 8.0297E-07 37,986.376 75,972.752 O.ooE+OO 3.05E-Q2 6.10E-Q2 0.0850 3.192E+14 
Cm-243 1.7426E-Q4 37,986.376 75.972.752 O.ooE+OO 6.62E+OO 1.32E-Kll 0.1250 2.123E+14 
Cm·244 2.7616E-02 37,986.376 75.972.752 O.ooE+OO 1.05E+03 2.10E-Kl3 0.2250 2.725E+14 
Co-60 3.5610E-Q4 37,986.376 75,972.752 O.ooE+OO 1.35E-Kll 2.71E-Kll 0.3750 1.1nE+14 
Cs-l34 2.6260E-Q7 37,986.376 75.972.752 O.ooE+OO 9.98E-Q3 2.OOE-02 0.5750 2.nlE+15 
Cs-l35 1.4433E-05 37,986.376 75,972.752 O.ooE+OO 5.48E-Ol 1.10E+OO 0.8500 2.706E+13 
Cs-137 9.8870E-Ql 37.986.376 75,972.752 O.OOE+OO 3.76E+04 7.51E+04 1.2500 1.722E+13 
Eu-l54 6.0320E-03 37.986.376 75,972.752 O.ooE+OO 2.29E-Kl2 4.58E-Kl2 1.7500 7.572E+l1 
EU-155 2.1770E-04 37,986.376 75,972.752 O.ooE+OO 8.27E+OO 1.65E-Kll 2.2500 1.244E+08 
Fe-55 7.9296E-Q7 37,986.376 75.972.752 O.OOE+OO 3.01E-02 6.02E-02 2.7500 4.385E+08 
H-3 8.9486E-03 37,986.376 75,972.752 O.ooE+OO 3.40E-Kl2 6.80E-Kl2 3.5000 3. 130E+07 
1-129 9.8288E-Q7 37,986.376 75,972.752 O.ooE+OO 3.73E-02 7.47E-Q2 5.0000 1.337E+07 
Kr-85 1.0707E-02 37,986.376 75.972.752 O.ooE+OO 4.07E-Kl2 8.13E-Kl2 7.0000 1.541E+06 
Np-237 1.1927E-05 37,986.376 75,972.752 O.ooE+OO 4.53E-Ql 9.OSE-Ql 11.0000 1.769E+05 
Pa-231 1.4703E-Q9 37.986.376 75,972.752 O.ooE+OO 5.59E-05 1.12E-Q4 
Pb-210 1.8828E-l0 37,986.376 75.972.752 O.ooE+OO 6.39E-OS 1.28E-05 
Pm-147 6.9606E-Q6 37,986.376 75,972.752 O.OOE+OO 2.64E-Ql 5.29E-Ql 
Pu-238 6.6263E-Q2 37.986.376 75,972.752 O.ooE+OO 2.52E-Kl3 5.03E-Kl3 
Pu-239 1.1618E-Q2 37.986.376 75.972.752 O.OOE+OO 4.41E-Kl2 8.83E-Kl2 
Pu-240 1.5142E-02 37,986.376 75,972.752 O.ooE+OO 5.75E-Kl2 1.15E-Kl3 
Pu-241 4.3766E-Ql 37.986.376 75,972.752 O.ooE+OO l.66E+04 3.33E+04 
Pu-242 6.4260E-Q5 37,986.376 75,972.752 O.OOE+OO 2.44E+OO 4.88E+OO 
Ra-226 3.8501E-l0 37,986.376 75,972.752 O.ooE+OO 1.46E-Q5 2.93E-Q5 
Ra-228 5.2955E-12 37,986.376 75,972.752 O.ooE+OO 2.01E-07 4.02E-Q7 
Ru-1OS 2.0413E-14 37,986.376 75,972.752 O.OOE+OO 7.75E-l0 1.55E-09 
8e-79 1.2376E-05 37,986.376 75,972.752 O.ooE+OO 4.70E-Ol 9.40E-Ql 
8n-126 2.5210E-OS 37,986.376 75,972.752 O.OOE+OO 9.58E-Ql 1.92E+OO 
8r-90 6.4163E-Ol 37,986.376 75,972.752 O.OOE+OO 2.44E+04 4.87E+04 
Tc-99 3.9357E-Q4 37.986.376 75,972.752 O.OOE+OO 1.50E+Ol 2.99E+Ol 
Th-229 1.5844E-l0 37,986.376 75,972.752 O.ooE+OO 5.94E-Q6 1.19E-Q5 
Th-230 2.7972E-08 37,986.376 75,972.752 O.ooE+OO I.OSE-Q3 2.13E-Q3 
Th-232 5.3036E-12 37,986.376 75,972.752 O.ooE+OO 2.01E-07 4.03E-Q7 
TI-208 1.5136E-Q7 37,986.376 75.972.752 O.ooE+OO 5.75E-Q3 1.15E-Q2 
U-232 4.1005E-07 37,986.376 75,972.752 O.ooE+OO 1.56E-Q2 3.12E-Q2 Thermal Power 
U-233 2.5656E-Q8 37.986.376 75,972.752 O.ooE+OO 9.82E-Q4 l.96E-Q3 Nominal Heat Bounding 
U-234 5.2665E-05 37,986.376 75.972.752 O.ooE+OO 2.OOE+OO 4.ooE+OO Output Heat Output 
U-235 -1.4487E-Q6 37,986.376 0.000 3.40E-Q2 O.OOE+OO 3.40E-Q2 (Wattsl /Wattsl 
U-236 7.5888E-Q6 37,986.376 75,972.752 O.ooE+OO 2.88E-Ol 5.77E-Ql 6.87E+02 1.37E+43 
U-238 -2.6129E-Q7 37,986.376 0.000 1.79E-Ql 1.69E-Ql 1.79E-Ql Total Total 
V-90 6.4180E-Ql 37,986.376 75,972.752 O.ooE+OO 2.44E+04 4.88E+04 
Other Radianuelides 3.62E+04 7.24E+04 
IlL Temob~ SeleI1loIlSwnlnant, B....... ..nd(:~
 
Template Selection Summary 

From SFD Used Beais lor Parameter Differences: 
_etorModera1or: UGHTWATER LIGHT WATER 

Fuel Cladding: ZIRG-2 ZIRe 
BOL HM Con_Is: U02 U 

BOL Enrlchmenl %: 2.873465935 Ot05 

Bumup Summary (MWd)< Beais lor bumup used in estimate: 
FromSFD Estimal8d 

Nominal:1 900.8271 37,986.376 Noninal bumup calculated from the heavy metal mass destroyed. 
Boundlng:1 926.5961 75,972.752 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumup/ 
BumUD MultiDlIer Given BumuD EsUmaI8d EOL HMfGlvOll EOL HM 

Nominal: 1.98 42.17 I 1.021 
Bounding: 3.96 81.99 ,

Reactor shutdown, core removal, storage, stllPPlng or other date conflRnlng that Irradiation ceased for fuel. 

2Total bumup for all fuel associated with this worKsheet must be divided by SOL heavy metal mass to gel specifie bumup values (MW<VMT). 
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Fuel Radionuclide Inventory Worksheet 

I. Fuel and Template Jofutmai;ion Estimated
 

Fuel Name: BRP-D2 1Fuel decay start date: 1968 Canister usage:
 
SNFID#: 26 Estimates as of: 2030 BWR
 

Fuel Units & Oeser: 2 - 7 X 7 ROD ARRAV Template: PWR (Ught Water, Zirc, 0 to 5%. U) 1.00
 

Heavy Metal Mass: BOl=233.59kg : EOl=217.10kg 'Template Bumup(MWd): 61.92 
ROD Storage SIte: INEEL Template BOL He<:lvy Metal Mass (MT): 0.00176911 

Template Decay Time' 50 years 

ll.Estimates m x" x. b y" y. Gamma Sources 
Photon Total 

CUMWdFrom Nominal Sounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radlonuclide Template Fuel Surnup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Invenlories(Ci) Group (bounding) 
Ae-227 1.0733E-Q9 15,685.204 31,370.408 O.OOE+OO 1.68E-05 3.37E-05 Avg. MeV 
Am-241 1.4751E-Ol 15,685.204 31,370.408---QOOE+OO 2.31E+03 4.63E+03 0.0150 1.194E+15 
Am-242m 2.6B09E-04 15,685.204 31,370.408 O-:-OOE+OO 4.21E+OO 8.41E+OO 0.0250 2.392E+14 
Am-243 6.2484E-04 15,685.204 31,370.408 O.ooE+OO 9.80E+OO 1.96E+Ol 0.0375 2.254E+14 
C-14 4.7820E-05 15,685.204 31,370.408-- O.oOE+oo
 7.50E-Ol 1.50E+OO 0.0575 2.820E+14 
CI-36 8.0297E-Q7 15,685.204 31,370.408 O.OOE+OO
 1.26E-02 2.52E-Q2 0.0950 1.318E+14 
Cm-243 1.7426E-Q4 15,685.204 31,370.408 O.ooE+OO
 2.73E+OO 5.47E+OO 0.1250 8.768E+13 
Cm-244 2.7616E-Q2 15,685.204 31,370.408 O.ooE+OO
 4.33E+02 8.68E+02 0.2250 1.125E+14 
Co-6O 3.5610E-04 15,685.204 31,370.408 O.ooE+OO
 5.59E+OO 1.12E+Ol 0.3750 4.859E+13 
Cs-l34 2.6260E-Q7 15,685.204 31,370.408 O.OOE+OO
 4.12E-03 8.24E-Q3 0.5750 1.144E+15 
Cs-135 1.4433E-Q5 15,685.204 31,370.408 O.OOE+OO
 2.26E-Ol 4.53E-Ol 0.8500 1.117E+13 
Cs-137 9.8870E-Ql 15,685.204 31,370.408 O.ooE+OO
 1.55E+04 3.10E+04 1.2500 7.111E+12 
Eu-l54 6.0320E-Q3 15,685.204 31,370.408 O.ooE+OO
 9.46E+Ol 1.89E+02 1.7500 3.127E+11 
EU-155 2.1770E-04 15,685.204 31,370.408 O.ooE+OO
 3.41E+OO 6.83E+OO 2.2500 5. 139E+07 
Fe-55 7.9296E-Q7 15,685.204 31,370.408 O.ooE+OO
 1.24E-02 2.49E-02 2.7500 1.811E+08 
H-3 8.9488E-Q3 15,685.204 31,370.408 O.OOE+OO
 1.4OE+02 2.81E+02 3.5000 1.292E+07 
1-129 9.8288E-Q7 15,685.204 31,370.408 O.ooE+OO
 1.54E-Q2 3.08E-Q2 5.ססOO 5.522E+06 
Kr-SS 1.0707E-Q2 15,685.204 31,370.408 O.ooE+OO
 1.68E+02 3.36E+02 7.ססOO 6.361E+OS 
Np-237 1.1927E-Q5 15,685.204 31,370.408 O.ooE+OO
 1.87E-Ql 3.74E-Ql 11.ססOO 7.304E+04 
Pa-231 1.4703E-Q9 15,685.204 31,370.408 O.ooE+OO
 2.31E-Q5 4.61E-Q5 
Pb-21 0 1.6828E-l0 15,685.204 31,370.408 O.ooE+OO
 2.64E-OS 5.28E-Q6 
Pm-147 6.9606E-Q6 15,685.204 31,370.408 O.ooE+OO
 1.09E-Ql 2.18E-Ql 
Pu-238 6.6263E-Q2 15,685.204 31,370.408 O.ooE+OO
 1.04E+03 2.08E+03 
Pu-239 1.1618E-Q2 15,685204 31,370.408 O.ooE+OO
 1.82E+02 3.64E+02 
Pu-24O 1.5142E-Q2 15,685.204 31,370.408 O.ooE+OO
 2.38E+02 4.75E+02 
Pu-241 4.3766E-Ql 15,685.204 31,370.408 O.ooE+OO
 6.86E+03 1.37E+04 
Pu-242 6.4260E-Q5 15,685.204 31,370.408 O.ooE+OO
 1.01E+OO 2.02E+OO 
Ra-226 3.8501E-l0 15,685.204 31,370.408 O.ooE+OO
 6.04E-Q6 1.21E-OS 
Ra-228 5.2955E-12 15,685.204 31,370.408 O.ooE+OO
 8.31E-Q8 1.66E-Q7 
Ru-1OS 2.0413E-14 15,685.204 31,370.408 O.ooE+OO
 3.20E-l0 6.4OE-l0 
8e-79 1.2376E-OS 15,685.204 31,370.408 O.ooE+OO
 1.94E-Ql 3.88E-Ql 
8n-126 2.5210E-Q5 15,685.204 31,370.408 O.ooE+OO
 3.95E-Ol 7.91E-01 
8r-90 6.4163E-Ql 15,685.204 31,370.408 O.ooE+OO
 1.01E+04 2.01E+04 
Te-99 3.9357E-Q4 15,685.204 31,370.408 O.ooE+OO
 6.17E+OO 1.23E+Ol 
Th-229 1.5644E-10 15,685.204 31,370.408 O.ooE+OO
 2.45E-Q6 4.91E-Q6 
Th-230 2.7972E-Q8 15,685.204 31,370.408 O.ooE+OO
 4.39E-Q4 8.77E-Q4 
Th-232 5.3036E-12 15,685.204 31,370.408 O.ooE+OO
 8.32E-Q8 1.66E-07 
T1-208 1.5136E-Q7 15,685.204 31,370.408 O.ooE+OO
 2.37E-Q3 4.75E-Q3 
U-232 4.1005E-Q7 15,685.204 31,370.408 O.ooE+OO
 6.43E-Q3 1.29E-02 Thermal Power
U-233 2.5856E-Q8 15,685.204 31,370.408 O.ooE+OO
 4.06E-Q4 8.11E-Q4 Nominal Heat Bounding 
U-234 5.2685E-Q5 15,685.204 31,370.408 O.ooE+OO
 8.26E-Q1 1.65E+OO Output HealOutpul 
U-235 -1.4487E-Q6 15,685.204 0.000 1.42E-Q2
 O.ooE+OO 1.42E-Q2 /Watts) /Watts) 
U-236 7.5888E-Q6 15,685.204 31,370.408 O.ooE+OO
 1.19E-Ql 2.38E-Ql 2.84E+02 5.67E+02 
U-238 -2.6129E-Q7 15,685.204 0.000 7.63E-Q2
 722E-Q2 7.63E-02 Total Total 
V-90 6.4180E-Ql 15,685.204 31,370.408 O.ooE+OO
 1.01E+04 2.01E+04 
Other Radionuelides
 1.49E+04 2.99E+04 
In. TempiateSeledion $t_ry, Dunu!
 ,-~ 
TemDlate Selection SummarY

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator. UGHTWATER UGHTWATER

Fuel Cladding: ZIRC-2 ZIRC
BOt HM Constituents: U02 U 

BOL Enrichment %: 2.810841528 0105

Bumup Summary (MWd) Basis for bumup used in estimate:
 
FromSFD Estimated
 

Nominol:1 1.061.9121 15,685.204 Nominal bumup calaJlal9<l lrom Ihe heavy metal mass destroy9<l.
 
Bounding: 1.641.455 31.370.408 BoUnding bumup assumed to be twice nominal bumup.
 

Checks 

Estimated Bumupl 
Bumup Multiplier Given BumuD EstImated EOL HMlGlven EOL HM
 

Nomlnol:1 1.92
 14.n I 1.021 
Bounding: 3.84 19.11,

Reador shutdown, core removal. storage, shlppmg or other date confirming that Irradiation ceased for fuel.
 

2total bumup for all fuel assoclated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd'MT).
 

I 

I
I 
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I Fuel Radionuclide Inventory Worksheet 

I. Fud.lUld T~ 1nf0000000ml Estimated 
Fuel Name: BRP-E , Fuel decay start date: 1972 Canister usage: 

SNFID#: 27 Estimates as of: 2030 BWR 
Fuel Units & Oeser: 18 - 9 X 9 ROD ARRAY Template: PWR (Ught Water, Zire, 0 to 5%, U) 1.00 
Heavy Metal Mass: BOL=2443.471<g ; EOL=2420.59kg 'Template Sumup(MWd): 61.92 
ROD Storage Sits: INEEL Templste SOL Heavy Metal Mass (MT): 0.00176911 

Template Decay Time' 50 years 
;n.~ m x" x. b y" y. Gamma Sources 

Photon Total 
CilMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Burnup (MWd)' Bumup(MWdf (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 1.0733E-Q9 29,160.321 43,511.792 O.ooE+OO 3.13E-05 4.67E-05 Avg. MeV 
Am-241 1.4751E-Ql 29,160.321 43,511.792 O.ooE+OO 4.30E+03 6.42E+03 0.0150 1.656E+15 
Am-242m 2.6609E-Q4 29,160.321 43,511.792 O.ooE+OO 7.82E+OO 1.17E+Ol 0.0250 3.318E+14 
Am-243 6.2484E-Q4 29,160.321 43,511.792 O.ooE+OO 1.82E+Ol 2.72E+Ol 0.0375 3.127E+14 
C-14 4.7820E-Q5 29,160.321 43,511.792 O.ooE+OO 1.39E+OO 2.08E+OO 0.0575 3.912E+14 
CI-36 8.0297E-Q7 29,160.321 43,511.792 O.ooE+OO 2.34E-Q2 3.49E-02 0.0850 1.828E+14 
Cm-243 1.7426E-04 29,160.321 43,511.792 O.ooE+OO 5.06E+OO 7.58E+OO 0.1250 1.216E+14 
Cm-244 2.7616E-02 29,160.321 43,511.792 O.ooE+OO 8.05E+02 1.20E+03 0.2250 1.S61E+14 
Co-GO 3.5610E-04 29,160.321 43,511.792 O.ooE+OO 1.04E+Ol 1.55E+Ol 0.3750 6.740E+13 
Cs-l34 2.6260E-07 29,160.321 43,511.792 O.ooE+OO 7.66E-03 1.14E-02 0.5750 1.587E+15 
Cs-l35 1.4433E-05 29,160.321 43,511.792 O.ooE+OO 4.21E-Ol 6.28E-Ol 0.8500 1.550E+13 
Cs-137 9.8670E-Ol 29,160.321 43,511.792 O.ooE+OO 2.86E+04 4.30E+04 1.2500 9.863E+12 
Eu-l54 6.0320E-03 29,160.321 43,511.792 O.ooE+OO 1.76E+02 2.62E+02 1.7500 4.337E+l1 
Eu-155 2.1770E-04 29,160.321 43,511.792 O.ooE+OO 6.35E+OO 9.47E+OO 2.2500 7.128E+07 
Fe-55 7.9296E-07 29,160.321 43,511.792 O.ooE+OO 2.31E-02 3.45E-02 2.7500 2.512E+08 
H-3 8.9466E-Q3 29,160.321 43,511.792 O.ooE+OO 2.61E+02 3.89E+02 3.5000 1.793E+07 
1-129 9.8286E-Q7 29,160.321 43,511.792 O.ooE+OO 2.87E-02 4.28E-02 5.0000 7.660E+06 
Kr-SS 1.0707E-Q2 29,160.321 43,511.792 O.ooE+OO 3.12E+02 4.66E+02 7.0000 8.825E+05 
Np-237 1.1927E-Q5 29,160.321 43,511.792 O.ooE+OO 3.48E-Ol 5.19E-Ql 11.0000 1.013E+05 
Pa-231 1.4703E-Q9 29,160.321 43,511.792 O.ooE+OO 4.29E-05 6.40E-Q5 
Pb-210 1.8628E-l0 29,160.321 43,511.792 O.ooE+OO 4.91E-Q6 7.32E-Q6 
Pm-147 6.9606E-Q6 29,160.321 43,511.792 O.ooE+OO 2.03E-Ol 3.03E-Ql 
Pu-238 6.6263E-02 29,160.321 43,511.792 O.ooE+OO 1.93E+03 2.86E+03 
Pu-239 1.1618E-Q2 29,160.321 43,511.792 O.ooE+OO 3.39E+02 5.OSE+02 
Pu-240 1.5142E-02 29,160.321 43,511.792 O.ooE+OO 4.42E+02 6.59E+02 
Pu-241 4.3766E-Ol 29,160.321 43,511.792 O.ooE+OO 1.28E+04 1.90E+04 
Pu-242 6.4260E-OS 29,160.321 43,511.792 O.ooE+OO 1.87E+OO 2.80E+OO 
Ra-226 3.8501E-l0 29,160.321 43,511.792 O.ooE+OO 1.12E-Q5 1.86E-OS 
Ra-228 5.2955E-12 29,160.321 43,511.792 O.ooE+OO 1.54E-07 2.30E-07 
Ru-1OS 2.0413E-14 29,160.321 43,511.792 O.ooE+OO 5.95E-l0 8.86E-l0 
5e-79 1.2376E-Q5 29,160.321 43,511.792 O.ooE+OO 3.61E-Ol 5.38E-Ql 
5n-126 2.5210E-Q5 29,160.321 43,511.792 O.ooE+OO 7.35E-Ol 1.10E+OO 
5r-90 6.4163E-Ql 29,160.321 43,511.792 O.ooE+OO 1.87E+04 2.79E+04 
Tc-99 3.9357E-Q4 29,160.321 43,511.792 O.ooE+OO 1.15E+Ol 1.71E+Ol 
Th-229 1.5644E-l0 29,160.321 43,511.792 O.ooE+OO 4.56E-Q6 6.81E-Q6 
Th-230 2.7972E-06 29,160.321 43,511.792 O.ooE+OO 8.16E-04 1.22E-Q3 
Th-232 5.3036E-12 29,160.321 43,511.792 O.ooE+OO 1.55E-07 2.31E-Q7 
TI-206 1.5136E-Q7 29,160.321 43,511.792 O.ooE+OO 4.41E-03 6.59E-Q3 
U·232 4.1005E-07 29,160.321 43,511.792 O.ooE+OO 1.20E-Q2 1.78E-Q2 Thermal Power 
U-233 2.5856E-oB 29,160.321 43,511.792 O.ooE+OO 7.54E-Q4 1.13E-03 Nominal Heat Bounding 
U-234 5.2665E-OS 29,160.321 43,511.792 O.ooE+OO 1.54E+OO 2.29E+OO Output Heat Output 
U-235 -1.4487E-Q6 29,160.321 0.000 1.SSE-Ol 1.16E-Ql 1.58E-Ql (Watts) (Watts) 
U-236 7.5886E-Q6 29,160.321 43,511.792 O.ooE+OO 2.21E-Ql 3.30E-Ol 5.21£+02 7.87E+02 
U-236 -2.6129E-Q7 29,160.321 0.000 7.97E-Ol 7.89E-Ol 7.97E-Ol Total Total 
Y-90 6.4180E-Ql 29,160.321 43,511.792 O.ooE+OO 1.87E+04 2.79E+04 
Other Radionuclides 2.78E+04 4.15E+04 

m.T"",*,te~ ~ry.Jl""'" •lind (;Iled<s 
Temolate Selection Summary 

R__: FromSFD
 Used Basis for Parameter Differences: 
UGHTWATER
 UGHTWATER 

Fuel Cladding:
 ZIRC-2
 ZIRe
 
SOL HM Constituents:
 U02
 U
 

BOL Enrichment 0/.:
 2.995467825
 Ot05
 

Bumup Summary (MWd) Basis for bumup used in estimate: 
From SFD Estimated 

Nomlnal:1 29.160.3211 21,755.896 Nominal bumup taken directly from SFD (converted to M'Nd). 
Sounding:1 33,700.2801 43,511.792 Bounding bumup assumed to be twice nominal bumup. 

Checks 

estimated Bumupf 
SumUD MultiDiior Given BumuD Estimated EOL HMlGlven EOL HM 

Nominal: 0.34 0.75 I 1.001 
Bounding: 0.51 1.29 ,

Reactor shutdown, core removal, storage, shippeng or other date COnflnlllng that Irradiation ceased for fuel.
 

2Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdlMT).
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Fuel Radionuclide Inventory Worksheet 

I. Fuel and Template lJlformation EsUmated 
Fuel Name: BRp·EG 1Fuel decay start date:
 1973 Canister usage: 

SNF10 i>: 28 Estimates as of:
 2030 BWR 
Fuel Unll1l & oescc': 33 - 9 X9 ROD ARRAY Template:
 PWR (Ught Water, Zire, 0 to 5%. U) 1.00 
Heavy Metal Mas.: B0l=4566.96kg ; EOl=4419.28kg 'Template Bumup(MWd):
 61.92 
ROD Storage SIlt>: INEEl Template BOl Heavy Metal Mass (MT):
 0.00176911 

Templat. Decay Tim.'
 50 years 
n. Estimates m Xo b Yo Y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWdj' (Ci) Inventories(Ci) Invenlories(Ci) Group (bounding) 
"'A'=C-:.::2;o;27;-;- --:1;'-.o;o7;;:337E~-_::;079---__:1~40~,4""35;;:.~07"'8:_-----;2"'80~,"'8,,70:c.156 O.OOE-tOO 1.51 E-04 3.01 E-04 Avg. MeV 
Am-241 1.4751E-01 140,435.078 280,870.156 0:;...;OO':E=-tOO'"='__~~_;2~.oiE+04 4.14E+04 0.0150 1.069E+16 

-'iA"'m:--2"'4,,2'"m"--- ~2;;'.~680~9;;Eo--Q4;;_;_---___;_140~,4;;35;;;:;.0"'7"'8--___;2",80~,8",70;;.o.;.156 O.OOE-tOO 3.76E+01 7.53E+01 0.0250 2.142E+15 
Am-243 6.2484E_Q4 140,435.078 280,870.156 0.OO=E-tOO~'----'='8."'77"'E=_+O~1----'-1.C:7'C5E=_+O~2-+-0'".0=3=7=_5---~2.=_01:~8=E+'-1"C5 
C-14 4.7820E-OS 140,435.078 280,870.156 O.OOE-tOO 6.72E+OO 1.34E+01 0.0575 2.525E+15 
CI-36 8.0297E_Q7 140,435.078 280,870.156 0.OOE+OO:c~-~----'1".~13;;';E"'_Q~1'f------02;c.236~E"-0"'1;----IIi-~0.:c08O;50:::------'1".1;;80~E+":1:O:-5 
-::;C;':m~-2"'43;-;;---------:1;".7"'4"'2"'6~E--::;04C;-----1~40~,4:;:35;;:."'07=:8:------;2"'80~,8"'70~.15-6--D.OoE+OO 2.45E+01 4.89E+01 0.1250 7.850E+14 
Cm-244 2.7616E-02 140,435.078 280,870.156 O.OOE+OO 3.88E+03 7.76E+03 0.2250 1.oo7E+15 
-;C:c:o-6O~:---------';;3c;.5O;:6"'10:c;E=-_Q4;;::-----::1-;40"',-;435:;;;::.0~7;;:8-----;;2~80?,8;;;7';0C-:;.1;56--0:00E~-+O~0-----C5O:.00~E~+O~1 ~~-1O-:.00~E~+O·~2O;------jI---:o:=:.3:=:7=50:----4:'c.3=5':-1E~+--:1':-4 

.,C;:Sc..;-1~34~ -;2;:,.6~2:;;80~E=-Q~7;c-__----:1;.:;40:;:-::,4;c35~.0~7:c;8;---o2;;;80~,,,,87~0~.156 O.OOE+OO 3.69E-02 7.38E-02 0.5750 1.025E+16 
Cs-135 l.4433E-Q5 140,435.078 280,870.156 O.OOE-tOO 2.03E-tOO 4.05E+OO 0.8500 1.000E+14 
Cs-137 9.8870E_Q1 140,435.078 280,870.156 O.OOE+OO 1.39E+05 2.78E+05 1.2500 6.366E+13 
Eu-154 6.0320E_Q3 140,435.078 280,870.156 O.OOE-tOO 8.47E+02 1.69E+03 1.7500 2.799E+12 
Eu-155 2.1770E_Q4 140,435.078 280,870.156 O.OOE-tOO 3.06E+01 6.11E+01 2.2500 4.601E+08 
Fe-55 7.9296E-07 140,435.078 280,870.156 O.OOE-tOO 1.11E-01 2.23E_Q1 2.7500 1.621E+09 
H-3 8.9488E-Q3 140,435.078 280,870.156 O.OOE+OO 1.26E+03 2.51E+03 3.5000 1.157E+08 
1-129 9.8288E-07 140,435.078 280,870.156 O.OOE-tOO 1.38E-01 2.76E_Q1 5.0000 4.944E+07 
-;,K;,:r--,;85~ ___;1,-:.0",70;;;7~Eo--0;;;2:_--____:1_i_40;<,'_c435:;;;::.0",7;;:8--___;;2802,8;;;7~0c-:;.156 O.OOE-tOO 1.50E+03 3.01 E+03 7.0000 5.695E+06 
Np-237 1.1927E-Q5 140,435.078 280,870.156 O.OOE-tOO 1.67E+OO 3.35E-tOO 11.0000 6.540E+05 
Pa-231 1.4703E_Q9 140,435.078 280,870.156 O.OOE-tOO 2.06E-04 4.13E-04 

-;:P;cb-:-=2;c1:o:0,---- ~ ___;;1';.88:;:2;c8~Eo__-1~0:_--____:1_i_40;<',_c435:;;;::.0"'7;;:8- _ ___;;2802'8;;;7~0::_;.1.56 O.OOE-tOO 2.36E·OS 4.73E-OS 
Pm-147 6.9606E-Q6 140,435.078 280,870.156 O.OOE-tOO 9.78E-01 1.96E-tOO 
Pu-238 6.6263E_Q2 140,435.078 280,870.156 O.OOE-tOO 9.31 E+03 1.86E+04 
Pu-239 1.1618E-02 140,435.078 280,870.156 O.OOE-tOO 1.63E+03 3.26E+03 
-i:P:"U_;-2::;40:;---------1;-'.5~1;;4;;;2;=E_;-Q:o=2---__;:140~,435~.:o;O~78:c____-_:2:;;80?;:,8"'70~.c,;156 O.OOE-tOO 2.13E+03 4.25E+03 
-;:P;:-U-;-2c;4;;-1 ---,4;c-.37.7~86::c=E--;0:-=1---___;_140~,435~."'0=78:_------'2~80~,8"'70"'.C;1056 O.OOE-tOO 6.15E+04 1.23E+05 
Pu-242 6.4280E-Q5 140,435.078 280,870.156 O.OOE-tOO 9.02E-tOO 1.80E+01 
Ra-226 3.8501 E-1 0 140,435.078 280,870.156 O.OOE-tOO 5.41 E-Q5 1.08E_Q4 
-;:Ra::::-:-22~8---------'5o:.2='95=5=E---'1.;2---___;_140~,435~.:;0=78=_------'2~80~,8",70"".156 O.OOE-tOO 7.44E_Q7 1.49E-Q6 
Ru·106 2.0413E-14 140,435.078 280,870.156 O.OOE-tOO 2.87E-Q9 5.73E_Q9 
8e-79 1.2376E-Q5 140,435.078 280,870.156 O.OOE-tOO 1.74E-tOO 3.48E-tOO 
8n-126 2.5210E-Q5 140,435.078 280,870.156 O.OOE-tOO 3.54E-tOO 7.08E-tOO 
8r-90 6.4163E_Q1 140,435.078 280,870.156 O.OOE-tOO 9.01E+04 1.80E+05 
Tc-99 3.9357E_Q4 140,435.078 280,870.156 O.OOE-tOO 5.53E+01 1.11E+02 
"'Th"""-22~9--------o:1.c:;5644~"'ECo-1"'0:_-~___i_140~,435~';.0=78o;___--2;c80~,8",7",0.156 O.OOE-tOO 2.20E-Q5 4.39E-Q5
Th-230 2.7972E-08 140,435.078 280,870.156 O.OOE-tOO 3.93E-03 7.86E_Q3 
"'Th~-2;;;3""2--------5:;'.~30o;36~ECo-1;:;2:_--___i_140~,435~';.0"'78o;___-~2;c80~,8",7",0.=:;-1056 O.OOE-tOO 7.45E_Q7 1.49E-Q6
TI-208 1.5136E_Q7 140,435.078 280,870.156 O.OOE-tOO 2.13E_Q2 4.25E_Q2 
U-232 4.1005E_Q7 140,435.078 280,870.156 O.OOE-tOO 5.76E-02 1.15E-01 Thermal Power 
-;U:;--;;:233~-------_;o2:;.5656~:;;E=--Q8~---__c,;_140~,435~;.::.0~7;;8c___-___:2:;;80~,8~7~0".1c;56~ _ Heat___:0~.OO~:Eo:+OO~__-~3':;.63:_;:E--'-0;:;3O__--_77~.2C;C6~E-Q3_';;':;'--__lINominal Bounding

U-234 5.2665E-Q5 140,435.078 280,870.156 O.OOE-tOO 7.40E-tOO 1.48E+01 Output Heat Output
 
U-235 -1.4487E-Q6 140,435.078 0.000 3.47E_Q1 1.43E_Q1 3.47E_Q1 /Wattsl /Wattsl
 
U-236 7.5688E-Q6 140,435.078 280,870.156 O.OOE-tOO 1.07E-tOO 2.13E-tOO 2.54E+03 5.08E+03
 
U-238 -2.6129E_Q7 140,435.078 0.000 1.48E-tOO 1.44E-tOO 1.48E-tOO Total Total
 
V-80 6.4180E_Q1 140,435.078 280,870.156 O.OOE-tOO 9.01E+04 1.80E+05
 
Other Radionuelides 1.34E+05 2.88E+05 
m. TenJidate$eJedlo" ~rv, , and (;hI!cllli 
Template seteetion Summary 

From SFD Used Basis for Parameter Differences: 
Reactor Moderator:f---,U=-G=:"=T",WO;'A-::T:-=Ec.:R_-+_-=Uc::G=:HT",W:::=:AT:..:E=-R'__-1 

BOl H::'=~~I------'Z"~~~~2C'2----+------,Ze;I~c;:C"----1 
BOL Enrtchment %: 3.513472006 0 to 5 

Bumup Summary (MWd) Basis for bumup used in estimate:
 
FromSFD I Estimated
 

Nomlnal:1 60,840.9851 140,435.078 Nominal bumup calcu!ated from the heavy metal mass destroyed.
 
Bounding:1 83.858.4421 280,870.156 Bounding bumup asscmed to b9 twice nominal bumup.
 

Checks 
Estimated Bumupl 

BumuD MultiD11er Given BumuD Estimated EOl HMlGiven EOl HM
 
Nominal: 0.88 2.31
 I 1.001
 

Bounding: 1.76 3.35
 ,
Reactor shutdown, core romoval, storage, shipping or other date conflnnlng that Irradiation ceased for fuel. 

1'ot81 bumup for aU foot associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWd'MT). 
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Fuel Radionuclide Inventory Worksheet 
1. Fuel and Template lnlQl1Jl/ltlQll Estimated 

Fuel Name: BRP-EGiF 'Fuel decay start dale: 1973 Canister usage: 
SNFID#: 1081 Estlrnatea as of: 2030 BWR 

Fuel Units & Oeser: 4 - 9 X 9 ROD ARRAY Template: PWR (Ughl Water. Zirc, 0 to 5%, U) 1.00 
Heavy Metal Mass: BOl=553.69kg ; EOl=541. 11 kg "remplate Bumup(MWd):
 61.92 
ROO Storage Site: INEEl Template BOl Heavy Metal Mass (MT):
 0.00176911 

Template Decay Time'
 50 years 
lL Estimates m x" x. b y" Y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Invenlories(Ci) Invenlories(Ci) Group (bounding) 
Ac-227 1.0733E-09 11,962.224 23,924.448 O.ooE+OO 1.28E-05 2.57E-OS Avg.MeV 
Am-241 1.4751E-ol 11,962.224 23,924.448 O.ooE+OO 1.76E+03 3.53E+03 0.0150 9.103E+14 
Am-242m 2.6809E-D4 11,962.224 23,924.448 O.ooE+OO 3.21E+OO 6.41E+OO 0.0250 1.824E+14 
Am-243 6.2484E-04 11,962.224 23,924.448 O.ooE+OO 7.47E+OO 1.49E+Ol 0.0375 1.719E+14 
C-14 4.7820E-05 11,962.224 23,924.448 O.ooE+OO 5.72E-Ol 1.14E+OO 0.0575 2.151E+14 
CI-36 8.0297E-07 11,962.224 23,924.448 O.ooE+OO 9.61E-03 1.92E-02 0.0850 1.005E+14 
Cm-243 1.7426E-D4 11,962.224 23,924.448 O.ooE+OO 2.08E+OO 4.17E+OO 0.1250 6.687E+13 
Cm-244 2.7616E-02 11,962.224 23,924.448 O.ooE+OO 3.30E+02 6.61E+02 0.2250 8.581E+13 
Co-GO 3.5610E-04 11,962.224 23,924.448 O.ooE+OO 4.26E+OO 8.52E+OO 0.3750 3.706E+13 
Cs-l34 2.6260E-07 11,962.224 23,924.448 O.ooE+OO 3.14E-D3 6.28E-03 0.5750 8.727E+14 
Cs-l35 1.4433E-05 11,962.224 23,924.448 O.ooE+OO 1.73E-Ol 3.45E-Ol 0.8500 8.521E+12 
Cs-137 9.8870E-Ol 11,962.224 23,924.448 O.ooE+OO 1.18E+04 2.37E+04 1.2500 5.423E+12 
Eu-l54 6.0320E-03 11,962.224 23,924.448 O.ooE+OO 7.22E+Ol 1.44E+02 1.7500 2.38SE+l1 
Eu-155 2.1770E-04 11,962.224 23,924.448 O.ooE+OO 2.60E+OO 5.21E+OO 2.2500 3.919E+07 
Fe-55 7.9296E-07 11,962.224 23,924.448 O.ooE+OO 9.49E-03 1.90E-02 2.7500 1.381E+08 
H-3 8.9486E-03 11,962.224 23,924.448 O.ooE+OO 1.07E+02 2.14E+02 3.5000 9.856E+06 
1-129 9.8288E-07 11,962.224 23,924.448 O.ooE+OO 1.18E-02 2.35E-02 5.0000 4.211E+06 
Kr-85 1.0707E-02 11,962.224 23,924.448 O.ooE+OO 1.28E+02 2.56E+02 7.0000 4.851E+05 
Np-237 1.1927E-05 11,962.224 23,924.448 O.ooE+OO l.43E-Ol 2.85E-ol 11.0000 5.571E+04 
Pa-231 1.4703E-09 11,962.224 23,924.448 O.ooE+OO 1.76E-OS 3.52E-05 
Pb-21 0 1.8828E-l0 11,962.224 23,924.448 O.ooE+OO 2.01E-OS 4.03E-OS 
Pm-147 6.9606E-06 11,962.224 23,924.448 O.ooE+OO 8.33E-02 1.67E-01 
Pu-238 6.6263E-02 11,962.224 23,924.448 O.ooE+OO 7.93E+02 1.59E+03 
Pu-239 1.1618E-02 11,962.224 23,924.448 O.ooE+OO 1.39E+02 2.78E+02 
Pu-240 1.5142E-02 11,962.224 23,924.448 O.ooE+OO 1.81E+02 3.62E+02 
Pu-241 4.3788E-ol 11,962.224 23,924.448 O.ooE+OO 5.24E+03 1.05E+04 
Pu-242 6.4260E-05 11,962.224 23,924.448 O.ooE+OO 7.69E-ol 1.54E+OO 
Ra-226 3.8501E-l0 11,962.224 23,924.448 O.ooE+OO 4.61E-06 9.21E-06 
Ra-228 52955E-12 11,962224 23,924.448 O.ooE+OO 6.33E-D8 1.27E-07 
Ru-1OS 2.0413E-14 11,962.224 23,924.448 O.ooE+OO 2.44E-l0 4.88E-l0 
8e-79 1.2376E-05 11,962.224 23,924.448 O.ooE+OO 1.48E-Ol 2.96E-ol 
8n-126 2.5210E-05 11,962.224 23,924,448 O.OOE+OO 3,02E-ol 6.03E-ol 
8r-90 6.4163E-ot tl,962.224 23,924.448 O.OOE+OO 7.68E+03 1.54E+04 
Tc-99 3.9357E-D4 11,962.224 23,924.448 O.ooE+OO 4.71E+OO 9.42E+OO 
Th-229 1.5644E-l0 11,962.224 23,924.448 O.ooE+OO 1.87E-06 3.74E-06 
Th-230 2.7972E-08 11,962.224 23,924.448 O.OOE+OO 3.35E-D4 6.69E-D4 
Th-232 5.3036E-12 11,962.224 23,924.448 O.OOE+OO 6.34E-D8 1.27E-07 
T1-208 1.5136E-07 11,962.224 23,924.448 O.OOE+OO 1.81E-03 3.62E-D3 
U-232 4.1005E-07 11,962.224 23,924.448 O.ooE+OO 4.91E-D3 9.81E-03 Thermal Power 
U-233 2.5856E-D8 11,962.224 23,924.448 O.OOE+OO 3.09E-D4 6.19E-D4 Nominal Heat Bounding 
U-234 5.2685E-OS 11,962.224 23,924.448 O.ooE+OO 6.30E-ol 1.26E+OO Output HeatOulput 
U-235 -1.4487E-06 11,962.224 0.000 4.16E-02 2.43E-02 4.16E-02 /Watts) /Wattsi 
U-236 7.5888E-06 11,962.224 23,924.448 O.ooE+OO 9.08E-02 1.82E-ol 2.16E+02 4.33E+02 
U-238 -2.6129E-07 11,962.224 0.000 1.80E-ol 1.76E-Ol 1.80E-ol Total Total 
V-90 6.4180E-ol 11,962.224 23,924.448 O.ooE+OO 7.68E+03 1.54E+04 
Other Radionuclides 1.14E+04 228E+04 

....IIC... .m.T"'teSdedlon~!'l". 
Template Selection 8ummary 

FromSFD IlMd Basis for Parameter Differences: 
_Moderator: LIGHT WATER LIGHT WATER 

Fuel aaddlng: ZIRe-2 ZIRC 
BOl HM Constituents: U02 U 

BOl Enrichment %: 3.477706364 0105 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nominal: 8,552.788 11,962.224 Nominal bumup calculated from the heavy metal mass destroyed. 
Boundlng:1 8,583.2401 23,924.448 Bounding bumup assumed to be twice nominal bumup. 

Checks 
Estimated Bumupl 

Bumup Multiplier Given Bumup Estimated EOl HMlGlven EOl HM 
Nomlnal:1 0.62 1.40 I 1.001 

Boundlng:1 1.23 2.79 , 
Reactor shutdo'Nl"l, core removal, storage, shipping or other date confirming that Irradiation ceased for fuel.
 

1"otal bumup for aU fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd'Mn.
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Fuel Radionuclide Inventory Worksheet 

I. Fuel and Template lJlformatiqn Estimated 
Fuel Name: BRP-EP 1 rue: decay start date: 1974 Canister usage: 

SNFIDIJ: 29 Estimates as of: 2030 BWR 
Fuel Units & !l<lllc.': 3 - 9 X9 ROD ARRAV Template: (Worst Case) 1.00 
_vy Metal Mas<l: BOl=369.99kg ; EOl=351.85kg 'Templa1<l Bumup(MWd): 62.5 
ROD Storage SI"': INEEl Template BOl _vy Metal Mass (MT): 0.00186865 

Template Decay Time' 50 years 
ll.Estimat.. m x. x. b y. y. Gamma Sources 

Photon TOIaI 
CilMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (boUnding) 
Ac-227 2.52ooE-06 17.236.638 34,473.277 O.ooE+OO 4.34E-02 8.69E-02 Avg. MeV 
Am-241 8.6432E+{)0 17,236.638 34,473.277 O.OOE+OO 1.49E+05 2.98E+{)5 0.0150 2.953E+16 
Am-242m 1.5728E-02 17,236.638 34,473.277 O.OOE+OO 2.71 E+{)2 5.42E+{)2 0.0250 5.771E+15 
Am-243 1.6288E-02 17,236.638 34,473.277 O.ooE+OO 2.81 E+{)2 5.62E+02 0.0375 4.879E+15 
C-14 1.2088E-ol 17,236.638 34,473.277 O.ooE+OO 2.08E+{)3 4.16E+03 0.0575 9.215E+15 
CI-38 2.2849E-03 17,236.638 34,473.277 O.oo·E+OO 3.94E+Ol 7.88E+Ol 0.0850 3.089E+15 
Cm-243 6.0144E-04 17.236.638 34,473.277 O.OOE+OO 1.00E+Ol 2.07E+Ol 0.1250 2.186E+15 
Cm-244 9.488OE-02 17.236.638 34,473.277 O.ooE+OO 1.84E+03 3.27E+03 0.2250 2.674E+15 
Cer60 3.9052E+OO 17,236.638 34,473.277 O.ooE+OO 6.73E+04 1.35E+05 0.3750 1.157E+15 
Cs-l34 2.2139E-06 17,236.638 34,473.277 - O.ooE+oo 3.82E-02 7.63E-02 0.5750 1.915E+16 
Cs-l35 4.3976E-04 17,236.638 34,473.277 O.ooE+OO 7.58E+OO 1.52E+Ol 0.8500 4.194E+14 
Cs-137 1.4887E+Ol 17,236.638 34,473.277 O.OOE+OO 2.57E+05 5.13E+05 1.2500 1.028E+16 
Eu-l54 3.7342E-ol 17,236.638 34,473.277 O.ooE+OO 6.44E+03 1.29E+04 1.7500 1.236E+13 
Eu-155 8.4893E-03 17,236.638 34,473.277 O.OOE+OO 1.46E+02 2.93E+02 2.2500 5.344E+l0 
Fe-55 5.375OE-03 17,236.638 34,473.277 O.ooE+OO 9.26E+Ol 1.85E+{)2 2.7500 9.197E+l0 
H-3 1.0472E-ol 17,236.638 34,473.277 O.ooE+OO 1.80E+03 3.61E+03 3.5000 5.570E+07 
1-129 1.0618E-05 17,236.638 34,473.277 O.ooE+OO 1.83E-Ol 3.66E-ol 5.0000 2.353E+07 
Kr-85 2.2717E-ol 17,236.638 34,473.277 O.ooE+OO 3.92E+03 7.83E+03 7.0000 2.678E+06 
Np-237 1.6400E-04 17,236.638 34,473.277 O.ooE+OO 2.83E+OO 5.85E+OO 11.0000 3.0SSE+05 
Pa-231 2.6688E-06 17,236.638 34,473.277 O.ooE+OO 4.94E-02 9.89E-02 
Pl>-21 0 4.7312E-08 17,236.638 34,473.277 O.ooE+OO 8.16E-04 1.63E-03 
Pm-147 3.2198E-04 17,236.638 34,473.277 O.ooE+OO 5.55E+OO 1.11 E+Ol 
Pu-238 -1. 1924E+OO 17,236.638 0.000 4.75E+04 2.70E+04 4.75E+04 
Pu-239 -4.6600E-02 17,236.638 0.000 5.75E+03 4.92E+{)3 5.75E+03 
PU-240 -3.0127E-Ol 17,236.638 0.000 7.35E+03 2.15E+03 7.35E+03 
Pu-241 -1.2917E+{)2 17,236.638 0.000 1.89E+06 O.ooE+OO 1.89E+06 
Pu-242 -1.1381E-04 17,236.638 0.000 3.18E+Ol 2.98E+Ol 3.18E+Ol 
Ra-226 1.0760E-07 17,236.638 34,473.277 O.ooE+OO 1.85E-03 3.71E-03 
Ra-228 6.0160E-07 17,236.638 34,473.277 O.OOE+OO 1.04E-02 2.07E-02 
Ru-l06 1.3388E-13 17,236.638 34,473.277 O.OOE+OO 2.31E-09 4.62E-09 
5e-79 1.9179E-04 17,236.638 34,473.277 O.ooE+OO 3.31E+OO 6.61E+OO 
5n-l26 1.6669E-04 17,236.638 34,473.277 O,ooE+oo 2.87E+OO 5,75E+OO 
5r-90 1.3859E+{)1 17,236.638 34,473.277 O.OOE+OO 2.39E+05 4.78E+05 
Tc-99 6.7678E-03 17,236.638 34,473.277 O.ooE+OO 1.17E+{)2 2.33E+02 
Th-229 2.2592E-06 17,236.638 34,473.277 O.OOE+OO 3.89E-02 7.79E-02 
Th-230 7.5955E-06 17,236.638 34,473.277 O.ooE+OO 1.31E-ol 2.62E-ol 
Th-232 6.0208E-07 17,236.638 34,473.277 O.OOE+OO I.04E-02 2.08E-02 
T1-208 7.5795E-05 17,236.638 34,473.277 O.OOE+OO 1.31E+OO 2.61E+OO 
U-232 2.0521E-04 17,236.638 34,473.277 o.oOE+OO 3.54E+OO 7.07E+OO Thermal Power 
U-233 3.6128E-04 17,236.638 34,473.277 O.ooE+OO 6.23E+OO 1.25E+Ol Nominal Heat Bounding 
U-234 1.2788E-02 17,236.638 34,473.277 O.OOE+OO 2.20E+02 4.41E+{)2 Output Heat Output 
U-235 5.7466E-04 17,236.638 34,473.277 1.59E-ol 1.01E+Ol 2.ooE+Ol <Wattsl <Wattsl 
U-236 2.3485E-04 17,236.638 34,473.277 O.ooE+OO 4.05E+OO 8.10E+OO t.04E+04 2.05E+04 
U-238 1.1581E-04 17,236.638 34,473.277 1.98E-02 2.02E+OO 4.01E+OO Total Total 
V-90 1.3881 E+{)1 17,236.638 34,473.277 O.OOE+OO 2.39E+05 4.78E+05 
Other Radionuclides 8.86E+05 1.77E+06 
m. Template Seleetion· ~ry. i ami t;;I!eclel 
Template selection Summary 

FromSFD Used Basis for Parameler Differences: 
Reactor_: UGHTWATER (Worst Case} This Template was used for the following reasons: 

Fuel Cladding: ZIRC-2 SSTllnconel This fuel didn, dose~ match any existing templates, therefore the worst case template was used. 
BOl HM Constituenlo3: PU02-U02 U. Th, &Pu 

BOL Enrichment Ill::': 0.7 010100 

Bumup Summary (MWd) Basis for bum-up used in estimate: 
From SFD I Estimated 

Nomin..:It-. --:;6;';,60:;;7O'.-;,65'=1:t-1 --=-17:",236:::-~';;.638'" Nominal bumup calculaled from the heavy metal mass destroyed. 
Bounding: 7,131.557 34,473.277 Bounding bumup assumed to be twice nominal bumup. 

CheckS 

Estimated Bumupl 
BumuD MultiDlier Given Bumup EsUmaled EOl HMiGiven EOl HM 

Nomln":1 1.39 2.61 I 31.121 
Bounding: 2.79 4.83 , 

Reactor shutdown, core removal. storage, shipptng or other date confirming that Irradiation ceased for fuel. 

2Total bumup for all fuel assodated with this worksheet must be divided by BOL heavy metal mass to gat specific bumup values (MWdIMT). 
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Fuel Radionuclide Inventory Worksheet 
1. Fuel aml Template ~tlOD Estimated 

Fuel Name: BRP-F 'Fuet decay start date: 1974 Canister usage: 
SNFID#: 30 Estimates as of: 2030 BWR 

Fuel Units & Dascr: 13 - 9 X 9 ROD ARRAY Template: PWR (Ught Water, Zire, 0 to 5%, U) 1.00 
Heavy Metal Mass: BOl=1799.10k9 ; EOl=1756.76k9 'Template Bumup(MWd): 61.92 
ROD Storage Site: INEEl Template BOl Haavy Matel Mass (MY): 0.00176911 

Template Decay Time: 50 years 

U. Est:imates m x. x. b y. Y. Gamma Sources
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuelide Template Fuel Bumup (MWd)' Burnup (MWdl' (Cil Inventories(Cil Inventories(Cil Group (bounding) 
Ac-227 1.0733E-09 40,267.997 80,535.994 O.ooE+OO 4.32E-05 8.64E-05 Avg.MeV 
Am-241 1.4751E-Ol 40.267.997 80.535.994 O.ooE+OO 5.94E+03 1.19E+04 0.0150 3.064E+15 
Am-242m 2.6809E-04 40.267.997 80,535.994 O.ooE+OO I.08E+Ol 2.16E+Ol 0.0250 6.141E+14 
Am-243 6.2484E-04 40.267.997 80,535.994 O.ooE+OO 2.52E+Ol 5.03E+Ol 0.0375 5.787E+14 
C-14 4.782OE-05 40.267.997 80.535.994 O.ooE+OO 1.93E+OO 3.85E+OO 0.0575 7.241E+14 
CI-36 8.0297E-07 40.267.997 80,535.994 O.ooE+OO 3.23E-02 6.47E-02 0.0850 3.383E+14 
Cm-243 1.7426E-04 40.267.997 80.535.994 O.ooE+OO 7.02E+OO 1.40E+Ol 0.1250 2.251E+14 
Cm-244 2.7616E-02 40.267.997 80.535.994 O.ooE+OO 1.11E+03 2.22E+03 0.2250 2.889E+14 
Co-80 3.5610E-04 40,267.997 80,535.994 O.ooE+OO 1.43E+Ol 2.87E+Ol 0.3750 1.247E+14 
Cs-l34 2.6280E-07 40.267.997 80.535.994 o.oOE+OO 1.06E-02 2.11E-02 0.5750 2.938E+15 
Cs-l35 1.4433E-05 40.267.997 80,535.994 o.ooE+OO 5.81E-Ol 1.16E+OO 0.8500 2.869E+13 
Cs-137 9.8870E-ol 40,267.997 80,535.994 O.ooE+OO 3.98E+04 7.96E+04 1.2500 1.825E+13 
EU-l54 6.0320E-03 40.267.997 80.535.994 O.ooE+OO 2.43E+02 4.86E+02 1.7500 8.027E+11 
Eu-155 2.1770E-04 40.267.997 80,535.994 O.ooE+OO 8.77E+OO 1.75E+Ol 2.2500 1.319E+08 
Fe-55 7.9296E-07 40,267.997 80.535.994 O.ooE+OO 3.19E-02 6.39E-02 2.7500 4.649E+08 
H-3 8.9486E-03 40,267.997 80.535.994 O.ooE+OO 3.80E+02 7.21E+02 3.5000 3.318E+07 
1-129 9.8288E-07 40.267.997 80,535.994 O.ooE+OO 3.96E-02 7.92E-02 5.0000 1.418E+07 
Kr-SS 1.0707E-02 40,267.997 80,535.994 O.ooE+OO 4.31E+02 8.62E+02 7.0000 1.633E+06 
Np-237 1.1927E-05 40.267.997 80.535.994 O.ooE+OO 4.80E-Ol 9.61E-Ol 11.0000 1.875E+05 
Pa-231 1.4703E-09 40,267.997 80,535.994 O.ooE+OO 5.92E-05 1.18E-04 
Pb-21 0 1.8828E-l0 40,267.997 80,535.994 O.ooE+OO 6.78E-06 1.36E-05 
Pm-147 6.9606E-06 40,267.997 80.535.994 O.ooE+OO 2.80E-Ol 5.61E-Ol 
PU-238 6.6263E-02 40.267.997 80,535.994 O.ooE+OO 2.67E+03 5.34E+03 
Pu-239 1.1618E-02 40,267.997 80,535.994 O.ooE+OO 4.68E+02 9.36E+02 
Pu-24O 1.5142E-02 40,267.997 80.535.994 O.ooE+OO 6.10E+02 1,22E+03 
Pu-241 4.3766E-Ol 40.267.997 80,535.994 o.oOE+OO 1.76E+04 3.52E+04 
Pu-242 6.4280E-05 40,267.997 80,535.994 O.ooE+OO 2.59E+OO 5.18E+OO 
Ra-226 3.8501E-l0 40,267.997 80.535.994 O.ooE+OO 1.55E-05 3.10E-05 
Ra-228 5.2955E-12 40.267.997 80.535.994 O.ooE+OO 2.13E-07 4.26E-07 
Ru-l06 2.0413E-14 40,267.997 80,535.994 O.ooE+OO 8.22E-l0 I.64E-09 
8e-79 1.2376E-05 40,267.997 80.535.994 O.ooE+OO 4.98E-Ol 9.97E-Ol 
8n-126 2.5210E-05 40.267.997 80.535.994 O.ooE+OO 1.02E+OO 2.03E+OO 
8r-90 6.4163E-ol 40,267.997 80,535.994 O.ooE+OO 2.58E+04 5.17E+04 
Tc-99 3.9357E-Q4 40.267.997 80,535.994 O.ooE+OO 1.58E+Ol 3.17E+Ol 
Th-229 1.5644E-l0 40.267.997 80,535.994 O.ooE+OO 6.3OE-06 1.26E-05 
Th-23O 2.7972E-08 40,267.997 80,535.994 O.ooE+OO 1.13E-03 2.25E-03 
Th-232 5.3036E-12 40,267.997 80,535.994 O.ooE+OO 2.14E-07 4.27E-07 
'TI-208 1.5138E-07 40,267.997 80,535.994 O.ooE+OO 6.09E-03 1.22E-02 
U-232 4.1005E-07 40,267.997 80,535.994 O.ooE+OO I.65E-02 3.3OE-02 Thermal Power
 
U-233 2.5856E-08 40.267.997 80.535.994 O.ooE+OO 1.04E-03 2.08E-03
 Nominal Heat Bounding 
U-234 5.2665E-05 40.267.997 80,535.994 O.ooE+OO 2.12E+OO 4.24E+OO Output Heat Output 
lJ-235 -1.4487E-06 40,267.997 0.000 1.37E-ol 7.83E-02 1.37E-ol (WailSI /Wattsl 
U-236 7.5888E-06 40,267.997 80.535.994 O.ooE+OO 3.06E-Ol 6.11E-ol 7.28E+02 1.46E+03 
U-238 -2.6129E-07 40.267.997 0.000 5.83E-Ol 5.73E-ol 5.83E-ol Total Total 
Y-90 6.4180E-ol 40,267.997 80,535.994 O.ooE+OO 2.58E+04 5.17E+04 
Other Radionuelides 3.84E+04 7.67E+04 
lQ. Template ~sm.-ry,Domw aml Clledlll 
Template Selection Summary 

From SFD lJMd Basis for Parameter Differences: 
Reaetor_: UGHTWATER L1GH'TWATER 

Fuel Cladding: ZIRC-2 ZIRe 
BOl HM Constituents: 002 U 

BOl Enrichment "..: 3.514682259 Ot05 

Bumup Summary (MWdl Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal:1 18.908.581 40.267.997 Nominal bumup calculated from the heavy metal mass destroyed. 
Bounding:1 25.797.349 80.535.994 Bounding bumup assumed to be twice nominal bumup. 

Checks 
Estimated Bumup' 

Bumu- Multl-..~- Given Bumup Estimated EOl HMlGlven EOl HM 
Nominal: 0.64 2.13 I 1.001 

Bounding: 1.28 3.12 
1Reactor shutdown. core removal, storage, shipping or other date confirming that irradiation ceased for fuel. 

~otal bumup for all fuel associated with this worKsheet must be divided by BOl heavy metal mass to get specific bumup values (MWd'MT). 
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Fuel Radionuclide Inventory Wor[(sheet 

I. Fuel and Template lnfOl'lllation Estimated 
Fuel Name: BRP-F-PU 'Fuel deeay start date: 1974 Canister usage: 

SNF ID II: 1082 Estimates as of: 2030 BWR 
Fuel Units & [)escr: 2 - 9 X 9 ROD ARRAY Template: PWR (Ught Water, Zire, 0 to 5~o. U) 1.00
 

Heavy M....I Mass: BOL=269.59k9 ; EOL=263.82k9 'Template Bumup(MWd): 61.92
 
ROD Storage SlID: INEEL Template BOl Heavy Metal Mass (MT): 0.00176911
 

Template Decay 'time' 50 years 
D.Emmattls m x" Xb b y" Yb Gamma Sources 

Photon Total 
CUMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuelide Template Fuel Bumup (MWd)2 Bumup (MWd)2 (Ci) lnventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 1.0733E-09 5.489.089 10.978.178 O.OOE+OO 5.89E-08 1.18E-Q5 Avg. MeV 
Am-241 1.4751E-Ql 5.489.089 10.978.178 O.OOE+OO 8.10E+02 1.62E+03 0.0150 4.1nE+14 
Am-242m 2.6809E-Q4 5.489.089 10.978.178 O.OOE+OO 1.47E+OO 2.94E+OO 0.0250 8.371E+13 
Am-243 6.2484E-Q4 5,489.089 10.978.178 O.OOE+OO 3.43E+OO 6.86E+OO 0.0375 7.889E+13 
C-14 4.7820E-Q5 5,489.089 10,978.178 O.OOE+OO 2.62E-Ol 5.25E-Ol 0.0575 9.870E+13 
CI-36 8.0297E-07 5.489.089 10,978.178 O.OOE+OO 4.41E-03 8.82E-Q3 0.0850 4.612E+13 
Cm-243 1.7426E-Q4 5.489.089 10,978.178 O.OOE+OO 9.57E-Ol 1.91E+OO 0.1250 3.068E+13 
Cm-244 2.7616E-02 5,489.089 10,978.178 O.OOE+OO 1.52E+02 3.03E+02 0.2250 3.938E+13 
Co-50 3.5610E-Q4 5,489.089 10.978.178 O.OOE+OO l.95E+OO 3.91E+OO 0.3750 1.700E+13 
Cs-l34 2.625OE-Q7 5.489.089 10.978.178 O.OOE+OO 1.44E-Q3 2.86E-03 0.5750 4.005E+14 
Cs-l35 1.4433E-Q5 5,489.089 10,978.178 O.OOE+OO 7.92E-02 1.58E-Ol 0.8500 3.910E+12 
Cs-137 9.8870E-Ql 5.489.089 10,978.178 O.OOE+OO 5.43E+03 1.09E+04 1.2500 2.488E+12 
Eu-l54 6.0320E-03 5.489.089 10.978.178 O.OOE+OO 3.31E+Ol 6.62E+Ol 1.7500 1.094E+l1 
Eu-155 2.1770E-04 5.489.089 10.978.178 O.OOE+OO 1.19E+OO 2.39E+OO 2.2500 1.798E+07 
Fe-55 7.9296E-Q7 5,489.089 10.978.178 O.OOE+OO 4.35E-03 8.71E-03 2.7500 6.337E+07 
H-3 8.9486E-Q3 5,489.089 10,978.178 O.OOE+OO 4.91E+Ol 9.82E+Ol 3.5000 4.523E+06 
1-129 9.8288E-Q7 5.489.089 10.978.178 O.OOE+OO 5.40E-03 1.08E-Q2 5.0000 1.932E+06 
Kr-BS 1.0707E-Q2 5,489.089 10,978.178 O.OOE+OO 5.88E+Ol 1.18E+02 7.0000 2.226E+05 
Np-237 1.1927E-Q5 5.489.089 10,978.178 O.OOE+OO 6.55E-Q2 1.31E-Ql 11.0000 2.556E+04 
Pa-231 1.4703E-Q9 5.489.089 10.978.178 O.OOE+OO 8.07E-Q6 1.61E-OS 
Pb-21 0 1.6828E-l0 5.489.089 10.978.178 O.OOE+OO 9.24E-Q7 1.BSE-Q6 
Pm-147 6.9606E-Q6 5,489.089 10.978.178 O.OOE+OO 3.82E-02 7.64E-Q2 
Pu-238 6.6263E-Q2 5,489.089 10,978.178 O.OOE+OO 3.64E+02 7.27E+02 
Pu-239 1.1618E-Q2 5,489.089 10,978.178 O.OOE+OO 6.38E+Ol 1.28E+02 
Pu-240 1.5142E-Q2 5,489.089 10,978.178 O.OOE+OO 8.31E+Ol 1.66E+02 
Pu-241 4.3766E-Ql 5,489.089 10,978.178 O.OOE+OO 2.40E+03 4.80E+03 
Pu-242 6.4280E-Q5 5,489.089 10,978.178 O.OOE+OO 3.53E-Ql 7.OSE-Ql 
Ra-226 3.BS01E-l0 5,489.089 10,978.178 O.OOE+OO 2.11E-OB 4.23E-Q6 
Ra-228 5.2955E-12 5.489.089 10.978.178 O.OOE+OO 2.91E-Q8 5.81E-Q8 
Ru-1OB 2.0413E-14 5,489.089 10,978.178 O.OOE+OO 1.12E-l0 2.24E-l0 
5e-79 1.2376E-Q5 5,489.089 10,978.178 O.OOE+OO 6.79E-02 1.36E-Ol 
5n-126 2.5210E-Q5 5,489.089 10,978.178 O.OOE+OO 1.38E-Ql 2.77E-Ol 
5r-90 6.4163E-Ql 5.489.089 10.978.178 O.OOE+OO 3.52E+03 7.04E+03 
Te-99 3.9357E-Q4 5,489.089 10,978.178 O.OOE+OO 2.16E+OO 4.32E+OO 
Th-229 1.5644E-l0 5.489.089 10,978.178 O.OOE+OO 8.59E-Q7 1.72E-Q6 
Th-230 2.7972E-Q8 5,489.089 10,978.178 O.OOE+OO 1.54E-04 3.07E-Q4 
Th-232 5.3036E-12 5.489.089 10,978.178 O.OOE+OO 2.91E-Q8 5.82E-Q8 
T1-208 1.5136E-Q7 5.489.089 10.978.178 O.OOE+OO 8.31E-04 1.66E-03 
U-232 4.1005E-07 5,489.089 10,978.178 O.OOE+OO 2.25E-03 4.50E-Q3 Thermal Power 
U-233 2.5856E-Q8 5,489.089 10,978.178 O.OOE+OO 1.42E-<>4 2.84E-Q4 Nominal Heat Bounding 
U-234 5.2685E-Q5 5,489.089 10,978.178 O.OOE+OO 2.89E-Ql 5.78E-Ol Output Heat OUtput 
U-235 -1.4487E-Q6 5.489.089 0.000 2.OSE-Q2 1.26E-Q2 2.OSE-02 !Watts\ lWattsi 
U-236 7.5888E-Q6 5.489.089 10,978.178 O.OOE+OO 4.17E-Q2 8.33E-Q2 9.93E+Ol 1.99E+02 
U-238 -2.6129E-Q7 5.489.089 0.000 8.74E-Q2 8.5OE-Q2 8.74E-Q2 Total Total 
V-90 6.4180E-Ql 5,489.089 10,978.178 O.OOE+OO 3.52E+03 7.OSE+03 
Other Radionuelides 5.23E+03 1.OSE+04 

lD. TomnIatA> Seledioo Swunlary, BurnuP~ ••""" ()bedoo 
Template selection Summary 

FromSFD Used Basis for ParametA>r Differences: 
Reactor Moderator: UGHTWATEA UGHTWATER 

Fuel Cladding: Z1RG-2 ZIRC 
BOl HM Constituents: U02 U 

BOl Enrichment ("4: 3.524667186 Ot05 

Bumup Summary (MWd)' Basis for bumup used in estimate: 
FromSFD Estimated 

Nominal:1 4.154.6851 5.489.089 Normnal bumup caJculated from the heavy metal mass destroyed. 
Bounding: 4.193.237 10.978.178 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumup Multiplier Given BumuD Estimated EOl HMlGlven EOl HM 

Nominal: 0.58 1.32 I 1.001 
Boundlng:1 1.16 2.62,

Reactor shutdown, core removal. storage, shippmg or other date conflRnIll9 that Irradiation ceased for fuel.
 

2Total bumup for all fuel assodated Vtlith this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd'MT).
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Fuel Radionuclide Inventory Worksheet 
:1. FuelUd TeIII{>late W_lion Estimated 

Fuel Name: BSR 'Fuel decay start date: 1991 Canister usage: 
SNFID#: 31 estimates as of: 2030 18"xl0' 

Fuel Units & Oeser: 41 -19 PLATE MTR ASS'Y Template: ATR (Ughl Water. Alum., 6010 100%, U) 1.71 
_vy Metal M.ss: 801.=7.86I<g ; EOL.--6.94kg "Templste Bumup(MWd): 367.2 
ROD Storage SII.: SRS Template BOl _vy Metal Mass (MT): 0.00116689 

Template Decay Time' 35 years 

II.Eotimates m x. x" b y. y. Gamma Sources 
Photon Total 

CUMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 2.0068E-09 865.860 1,731.720 O.OOE-+OO 1.74E-Q6 3.48E-<J6 Avg.MeV 
Am-241 2.5251E-Q3 865.860 1,731.720 O.OOE+OO 2.19E+OO 4.37E+OO 0.0150 1.275E+14 
Am-242m 3.9624E-07 865.860 1,731.720 O.OOE+OO 3.43E-04 6.86E-Q4 0.0250 2.648E+13 
Am-243 1.4880E-Q6 865.860 1,731.720 O.OOE+OO 1.29E-03 2.58E-03 0.0375 2.302E+13 
C-14 5.7053E-Q9 865.860 1,731.720 O.OOE+OO 4.94E-OB 9.86E-OB 0.0575 2.478E+13 
CI-36 1.3124E-32 865.860 1,731.720 O.OOE+OO 1.14E-29 2.27E-29 0.0850 1.493E+13 
Cm-243 1.1419E-07 865.860 1,731.720 O.OOE+OO 9.89E-05 1.98E-04 0.1250 9.861E+12 
Cm-244 1.6522E-05 865.860 1,731.720 O.OOE+OO 1.43E-Q2 2.86E-02 0.2250 1.289E+13 
Co-50 7.4047E-07 865.860 1,731.720 O.OOE+OO 6.41E-Q4 1.28E-03 0.3750 5.607E+12 
Cs-l34 2.0455E-05 865.860 1,731.720 O.OOE+OO 1.77E-02 3.54E-02 0.5750 9.267E+13 
Cs-l35 3.4477E-Q6 865.860 1,731.720 O.OOE+OO 2.99E-03 5.97E-03 0.8500 1.132E+12 
Cs-137 1.4365E-+OO 865.860 1,731.720 O.OOE+OO 1.24E+03 2.49E+03 1.2500 5.475E+l1 
EU-154 7.3230E-Q3 865.860 1,731.720 O.OOE+OO 6.34E+OO 1.27E+Ol 1.7500 3.082E+l0 
Eu-155 5.9259E-Q4 865.860 1,731.720 O.OOE+OO 5.13E-Ol 1.03E+OO 2.2500 2.577E+06 
Fe-55 2.2791E-OB 865.860 1,731.720 O.OOE+OO 1.97E-Q3 3.95E-03 2.7500 2.459E+06 
H-3 1.9698E-Q3 865.860 1,731.720 O.OOE+OO 1.71E+OO 3,41E+OO 3.5000 1.426E+03 
1-129 7.5300E-07 865.860 1,731.720 O.OOE+OO 6.52E-Q4 1.30E-Q3 5.ססOO 5.825E+02 
Kr-85 4.1176E-Q2 865.860 1,731.720 O.OOE+OO 3.57E+Ol 7.13E+Ol 7.ססOO 6.375E+01 
Np-237 9.5752E-Q6 865.860 1,731.720 O.OOE+OO 8.29E-03 1.86E-02 11.ססOO 7.108E+OO 
Pa-231 3.9379E-Q9 865.860 1,731.720 O.OOE+OO 3.41E-Q6 6.82E-Q6 
Pb-210 3.3115E-l0 865.860 1,731.720 O.OOE+OO 2.87E-Q7 5.73E-Q7 
Pm-147 92402E-Q4 865.860 1,731.720 O.OOE+OO 8.00E-Ol l.60E+OO 
Pu-238 1.6217E-02 865.860 1,731.720 O.OOE+OO l.40E+Ol 2.81E+Ol 
Pu-239 4.2810E-Q4 865.860 1,731.720 O.OOE+OO 3.71E-Ql 7,41E-Ol 
Pu-240 2.4333E-Q4 865.860 1,731.720 O.OOE+OO 2.11E-Ol 4.21E-Ol 
Pu-241 1.6242E-02 865.860 1,731.720 O.OOE+OO 1,41E+Ol 2.81E+Ol 
Pu-242 3.6329E-07 865.860 1,731.720 O.OOE+OO 3.15E-Q4 6.29E-04 
Ra-226 9.0114E-l0 865.860 1,731.720 O.OOE+OO 7.60E-Q7 1.56E-OB 
Ra-228 3.1019E-14 865.860 1,731.720 O.OOE+OO 2.69E-ll 5.37E-ll 
Ru-1OB 2.1225E-l0 865.860 1,731.720 O.OOE+OO 1.84E-Q7 3.68E-07 
Se-79 1.2930E-05 865.860 1,731.720 O.OOE+OO 1.12E-02 2.24E-Q2 
Sn-126 1.1571E-Q5 865.860 1,731.720 O.OOE+OO 1.00E-02 2.00E-Q2 
Sr-90 1.3472E+OO 865.860 1,731.720 O.OOE+OO 1.17E+03 2.33E+03 
Tc-99 4.2239E-Q4 865.860 1,731.720 O.OOE+OO 3.66E-Ol 7.31E-Ol 
Th-229 1.2407E-ll 865.860 1,731.720 O.OOE+OO 1.07E-OS 2.15E-oB 
Th-230 8.3497E-OS 865.860 1,731.720 O.OOE+OO 7.23E-Q5 1,45E-Q4 
Th-232 3.6371E-14 865.860 1,731.720 O.OOE+OO 3.32E-ll 6.64E-ll 
T1-208 4.0414E-oB 865.860 1,731.720 O.OOE+OO 3.50E-Q5 7.00E-Q5 
U-232 1.0948E-Q7 865.860 1,731.720 O.OOE+OO 9.48E-Q5 1.90E-04 Thennal Power 
U-233 3.6275E-Q9 865.860 1,731.720 O.OOE+OO 3.14E-Q6 6.28E-OB Nominal Heat Bounding 
U-234 1.8562E-Q4 865.860 1,731.720 O.OOE+OO 1.61E-Ql 3.21E-Ql Output Heat Output 
U-235 -2.7235E-Q6 865.860 0.000 1.58E-Q2 1.35E-Q2 I.58E-Q2 tw_1 tw_l 
U-236 1.5493E-Q5 865.860 1,731.720 O.OOE+OO 1.34E-Q2 2.68E-Q2 1.45E+Ot 2.90E+Ol 
U-238 -4.2851 E-Q9 865.860 0.000 1.79E-Q4 1.75E-Q4 1.79E-04 Total Total 
Y-90 1.3475E+OO 865.860 1,731.720 O.OOE+OO 1.17E+03 2.33E+03 
Other Radionuelides 1.18E+03 2.37E+03 

m.Template".~.~,y.~ 
Template Selection Summary .-~

FromSFD Used Basis lor Parameter Differences: 
Reactor Moderator: UGHTWATER LIGHT WATER 

F.... Cladding: ALUM (6061) ALUM 
BOl HM Constituents: U308 U 

BOl enrichment 0/.: 93.23369049 60 to 100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD EsUmated 

Nomlnal:1 I 865.860 Nomina! bumup cala.llated from the heavy metal mass destroyed. 
Bounding:1 I 1,731.720 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumu Multi ier Given Bumu Estimated EOl HMlGlven EOl HM 

Nominal: 0.35 I 1.011 
Bounding: 0.70 

'Reactor shutdown, core removal, storage, shipping or other date confinnlng that irradiation ceased for fuel.
 

2Total bumup for all fu&I associated with this worKsheet must be divided by BOl heavy metal mass to get specific bumup values (MWd'MT).
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Fuel Radionuclide Inventory Worl<sheet 

I. Fuel and Template W"tmaUon Estimated
 
Fuel Na"",: CALVERT CUFFS 1 'FueJ decay start date: 1980 Canister usage:
 

SNFID#: 307 Estimates as of: 2030 18"xI5'
 
Fuel Units & Oeser: 2 - 14 X 14 ROO ARRAY Template: PWR (Ught Water, Zire, 0 to 5%, U) 1.00
 
Heavy Metal Mas.: BOL=772.ook9 ; EOL=675.90k9 zTempiate Bumup(MWd): 61.92
 

ROD Storage SII£>: HANFORD Template BOL Heavy Metal Mass (MT): 0.00176911 
Template Decay Time- 50 years 

n. Estimates m x. x. b y. y. Gamma Sources
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 1.0733E-09 91,386.554 182,773.109 O.ooE+OO 9.81E·05 1.96E-04 Avg. MeV 
Am-241 1.4751 E-ol 91,386.554 182,773.109 O.ooE+OO 1.35E+04 2.70E+04 0.0150 6.955E+15 
Am-242m 2.6809E-Q4 91,386.554 182,773.109 O.ooE+OO 2.45E+Ol 4.90E+Ol 0.0250 1.394E+15 
Am-243 6.2484E-04 91,386.554 182,773.109 O.ooE+OO 5.71E+Ol 1.14E+02 0.0375 1.313E+15 
C-14 4.7820E-05 91,386.554 182,773.109 O.ooE+OO 4.37E+OO 8.74E+OO 0.0575 1.643E+15 
CI-36 8.0297E'07 91,386.554 182,773.109 O.OOE+OO 7.34E-02 1.47E-ol 0.0850 7.679E+14 
Cm-243 1.7426E-Q4 91,386.554 182,773.109 O.ooE+OO 1.59E+Ol 3.18E+Ol 0.1250 5.108E+14 
Cm·244 2.7616E-02 91,386.554 182,773.109 O.ooE+OO 2.52E+03 5.05E+03 0.2250 6.556E+14 
Co-6O 3.5610E-04 91,386.554 182,773.109 O.ooE+OO 3.25E+Ol 6.51E+Ol 0.3750 2.831E+14 
Cs-l34 2.6260E-07 91,386.554 182,773.109 O.ooE+OO 2.40E-02 4.80E-02 0.5750 6.667E+15 
Cs-135 1.4433E-05 91,386.554 182,773.109 O.ooE+OO 1.32E+OO 2.64E+OO 0.8500 6.510E+13 
Cs-137 9.8870E-ol 91,386.554 182,773.109 O.ooE+OO 9.04E+04 1.81E+05 1.2500 4.143E+13 
Eu-l54 6.0320E-03 91,386.554 182,773.109 O.ooE+OO 5.51E+02 1.10E+03 1.7500 1.822E+12 
Eu-155 2.1770E-04 91,386.554 182,773.109 O.OOE+OO 1.99E+Ol 3.98E+Ol 2.2500 2.994E+08 
Fe-55 7.9296E-07 91,386.554 182,773.109 O.ooE+OO 7.25E-02 1.45E-ol 2.7500 1.055E+09 
H·3 8.9486E-03 91,386.554 182,773.109 O.ooE+OO 8.18E+02 1.64E+03 3.5000 7.529E+07 
1-129 9.8288E-07 91,386.554 182,773.109 O.ooE+OO 8.98E-02 1.80E-ol 5.ססOO 3.217E+07 
Kr·85 1.0707E-02 91,386.554 182,773.109 O.ooE+OO 9.79E+02 1.96E+03 7.ססOO 3.706E+06 
Np-237 1.1927E-05 91,386.554 182,773.109 O.ooE+OO 1.09E+OO 2.18E+OO 11.ססOO 4.25SE+05 
Pa-231 1.4703E-09 91,386.554 182,773.109 O.ooE+OO 1.34E-Q4 2.69E-Q4 
Pb-21 0 1.6828E-l0 91,386.554 182,773.109 O.ooE+OO 1.54E-05 3.08E-Q5 
Pm-147 6.9606E-OO 91,386.554 182,773.109 O.ooE+OO 6.36E-ol 1.27E+OO 
Pu-238 6.6263E-02 91,386.554 182,773.109 O.ooE+OO 6.OOE+03 1.21E+04 
Pu-239 1.1618E-02 91,386.554 182,773.109 O.ooE+OO 1.OOE+03 2.12E+03 
Pu-240 1.5142E-Q2 91,386.554 182,773.109 O.ooE+OO 1.38E+03 2.77E+03 
Pu-241 4.3766E-ol 91,386.554 182,773.109 O.ooE+OO 4.00E+04 8.OOE+04 
Pu-242 6.4260E-05 91,386.554 182,773.109 O.ooE+OO 5.87E+OO 1.17E+Ol 
Ra-226 3.8501E-l0 91,386.554 182,773.109 O.ooE+OO 3.52E-05 7.04E-05 
Ra-228 5.2955E-12 91,386.554 182,773.109 O.ooE+OO 4.84E-07 9.68E-07 
Ru-lOO 2.0413E-14 91,386.554 182,773.109 O.ooE+OO 1.87E-09 3.73E-09 
5e-79 1.2376E-05 91,386.554 182,773.109 O.ooE+OO 1.13E+OO 2.26E+OO 
5n-126 2.5210E-05 91,386.554 182,773.109 O.OOE+OO 2.30E+OO 4,61E+OO 
5r-90 6.4163E-ol 91,386.554 162,773.109 O.ooE+OO 5.86E+04 1.17E+05 
Tc-99 3.9357E-Q4 91,386.554 182,773.109 O.ooE+OO 3.60E+Ol 7.19E+Ol 
Th-229 1.5644E-l0 91,386,554 182,773.109 O.ooE+OO 1.43E-05 2.86E-05 
Th-230 2.7972E-08 91,386.554 182,773.109 O.ooE+OO 2.56E-Q3 5.11E-03 
Th-232 5.3036E-12 91,386.554 182,773.109 O.ooE+OO 4.85E-07 9.69E-07 
TI-208 1.5136E-07 91,386,554 182,773.109 O.ooE+OO 1.38E-02 2.77E-02 
U-232 4.1005E-07 91,386.554 182,773.109 O,OOE+OO 3.75E-02 7.49E-02 Thennal Power 
U-233 2.5856E-oB 91,386.554 182,773,109 O.ooE+OO 2.36E-Q3 4.73E-03 Nominal Heed Bounding 
U-234 5.2665E-05 91,386.554 182,773.109 O.ooE+OO 4.81E+OO 9.63E+OO Output Heat Output 
U-235 -1.4487E-06 91,386.554 0.000 5.ooE-02 O.OOE+OO 5.ooE-Q2 /Watts\ /Watts\ 
U·236 7.5888E-06 91,386.554 182,773.109 O.ooE+OO 6.94E-ol 1.39E+OO 1.65E+03 3.3tE+03 
U-238 -2.6129E-07 91,386.554 0.000 2.52E-ol 2.28E-ol 2.52E-Ol Total Total 
Y-90 6.4180E-ol 91,386.554 182,773.109 O.ooE+OO 5.87E+04 1.17E+05 
Other Radionuclides 8.71E+04 1.74E+05 
m. Template S<lJeetloo S~ry, BUI'IldP ~.1IIld(:" 
Template Selection Summary 

From SFD Used Basis for Parameter Differences: 
Reactor Moderator: UGHTWATER UGHTWATER 

Fuel Claddlog: ZIRG-4 ZIRC 
BOL HM Constituenls: U02 U 

BOL Enrichment %: 2.999999974 Ot05 

BumupSummary(MWdr Basis for burnup used in estimate: 
FromSFD Estimated 

Nominal: 32.848.6001 91.386.554 Nominal bumup calculated from the heavy metal mass destroyed.
 
Bounding:1 33.041.600 182.773.109 Bounding bumup assumed to be twice nominal bumup.
 

Checks 
Estimated Bumupl 

Bumup MultiPlier Given Bumup Estimated EOL HMfGIven EOL HM 
Nomlnal:1 3.38 2.78 I 1.061 

Boundlng:1 6.76 5.53 , 
Reactor shutdown, core removal. storage. shipping or other date confinnlng thai Irradiation ceased for fuel. 

2Total bumup for all fuel associated wlth this wol1<sheet must be divided by BOL heavy metal mass to get specific bumup values (MWdIMT). 
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Fuel Radionuclide Inventory Worksheet 
I. FlJd amJ T~te lJlforlll8tioo Estimated 

Fuel Name: CANDU 1Fuel decay start date: 1964 Canister usage: 
SNFID#: 979 Estimates as of: 2030 lB"x15' 

Fuel Units & Ilescr: 4 . ROD Template:
 HFBR (Heavy Water. Zirc., 0 to 5%, U) 0.14 
_vy Metal Mass: BOL: ; E0l=49.32kg 'Tamplate Bumup(MWd):
 5
 
ROD Storage Site: INEEl Tamplate BOl _vy Metal Mass (MT):
 0.00034251 .
 

Tamplate Dacay Tlma'
 65 years
 

U. EstiJna1es m x. Xb b y. Yb Gamma Sources 
Photon Total 

C/lMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Burnup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 7.7980E-09 47,275.849 47,275.849 O.ooE+OO 3.69E-04 3.69E-04 Avg.MaV 
Am-241 2.3580E-Q2 47,275.849 47,275.849 O.ooE+OO 1.11E+03 1.1IE+03 0.0150 1.618E+15 
Am-242m 3.0880E-06 47,275.849 47,275.849 O.ooE+OO 1.46E-Ol I.46E-Ol 0.0250 3.342E+14 
Am-243 2.OS20E-OB 47,275.849 47,275.849 O.ooE+OO 9.70E-02 9.70E-02 0.0375 2.942E+14 
C-14 1.1222E-03 47,275.849 47,275.849 O.ooE+OO 5.31E+Ol 5.31E+Ol 0.0575 3.259E+14 
CI-36 8.3780E-ll 47,275.849 47,275.849 O.ooE+OO 3.96E-OB 3.96E-OB 0.0850 1.875E+14 
Cm-243 2.4280E-07 47,275.849 47,275.849 O.ooE+OO 1.15E-02 1.15E-02 0.1250 1.218E+14 
Cm-244 3.3140E-OB 47,275.849 47,275.849 O.ooE+OO 1.57E-Ql 1.57E-Ol 0.2250 1.614E+14 
Co-60 1.2454E-03 47,275.849 47,275.849 O.ooE+OO 5.89E+Ol 5.89E+Ol 0.3750 7.027E+13 
Cs-l34 3.3040E-l0 47,275.849 47,275.849 O.ooE+OO 1.56E-05 1.56E·OS 0.5750 1.257E+15 
Cs-l35 7.9140E-OB 47,275.849 47,275.849 O.ooE+OO 3.74E-Ql 3.74E-Ol 0.8500 1.201E+13 
Cs-137 7.1580E-Ol 47,275.849 47,275.849 O.ooE+OO 3.38E+04 3.38E+04 1.2500 8.6nE+12 
Eu-154 6.05OOE-04 47,275.849 47,275.849 O.ooE+OO 2.86E+Ol 2.86E+Ol 1.7500 3.103E+11 
Eu-155 9.4860E-06 47,275.849 47,275.849 O.ooE+OO 4.48E-Ol 4.48E-Ol 2.2500 5.584E+07 
Fe-55 1.9322E-oB 47,275.849 47,275.849 O.ooE+OO 9.13E-04 9.13E-04 2.7500 5.800E+07 
H-3 4.4180E-03 47,275.849 47,275.849 O.ooE+OO 2.09E+02 2.09E+02 3.5000 2.364E+OS 
1-129 7.5020E-Q7 47,275.849 47,275.849 O.ooE+OO 3.55E-02 3.55E-02 5.ססOO 9.918E+04 
Kr-85 5.4940E-03 47,275.849 47,275.849 O.ooE+OO 2.80E+02 2.80E+02 7.ססOO 1.115E+04 
No-237 5.8040E-OB 47,275.849 47,275.849 O.ooE+OO 2.74E-Ol 2.74E-Ol 11.ססOO 1.265E+03 
Pa-231 1.1096E-oB 47,275.849 47,275.649 O.ooE+OO 525E-04 525E-04 
Pb-210 1.4712E-oB 47,275.849 47,275.849 O.ooE+OO 6.96E-04 6.96E-04 
Pm-147 3.5920E-07 47,275.849 47,275.849 O.ooE+OO 1.70E-02 1.70E-02 
Pu-238 5.07ooE-03 47,275.849 47,275.849 O.ooE+OO 2.40E+02 2.40E+02 
Pu-239 1.8728E-02 47,275.849 47,275.849 O.ooE+OO 8.85E+02 8.85E+02 
PU-240 8.3280E-Q3 47,275.849 47,275.849 O.ooE+OO 3.94E+02 3.94E+02 
PU-241 3.4480E-Q2 47,275.849 47,275.849 O.ooE+OO I.63E+03 1.63E+03 
Pu-242 2.0380E-06 47,275.849 47,275.849 O.ooE+OO 9.63E-02 9.63E-02 
Ra-226 2.9640E-OB 47,275.849 47,275.849 O.ooE+OO I.40E-03 1.40E-03 
Ra-228 1.1922E-09 47,275.849 47,275.849 O.ooE+OO 5.64E-05 5.64E-Q5 
Ru-1OB 3.5780E-19 47,275.849 47,275.849 O.ooE+OO 1.69E-14 1.69E-14 
Se-79 1.2520E-OS 47,275.849 47,275.849 O.ooE+OO 5.92E-Ql 5.92E-Ol 
Sn-126 1.20SOE-OS 47,275.849 47,275.849 O.ooE+OO 5.70E-Ql 5.70E-Ql 
Sr-90 6.1880E-Ol 47,275.649 47,275.649 O.OOE+OO 2.93E+04 2.93E+04 
Tc-99 4.4120E-04 47,275.849 47,275.649 O.ooE+OO 2.09E+Ol 2.09E+Ol 
Th-229 6.9280E-09 47,275.849 47,275.849 O.ooE+OO 3.28E-04 3.28E-04 
Th-230 1.7084E-OB 47,275.849 47,275.849 O.ooE+OO 8.08E-Q2 8.08E-Q2 
Th-232 1.1926E-09 47,275.849 47,275.849 O.ooE+OO 5.84E-Q5 5.84E-Q5 
T1-208 3.4740E-oB 47,275.849 47,275.849 O.ooE+OO I.84E-03 1.84E-Q3 
U-232 9.2940E-oB 47,275.849 47,275.849 O.ooE+OO 4.39E-Q3 4.39E-03 Thermal Power 
U-233 9.1680E-07 47,275.849 47,275.849 O.ooE+OO 4.33E-Q2 4.33E-Q2 Nominal Heat Bounding 
U-234 2.3440E-03 47,275.849 47,275.849 O.ooE+OO 1.11E+02 1.11E+02 Output Heat Output 
U-235 -2.3296E-06 47,275.849 0.000 1.07E-Q2 O.ooE+OO 1.07E-Q2 <Watts} <Watts} 
U-236 2.6620E-Q5 47,275.849 47,275.849 O.ooE+OO 1.26E+OO 1.26E+OO 4.49E+02 4.49E+02 
U-238 -1.3291 E-07 47,275.849 0.000 3.12E-02 2.49E-Q2 3.12E-Q2 Total Total 
V-90 6.1900E-Ol 47,275.849 47,275.849 O.ooE+OO 2.93E+04 2.93E+04 
Other Radionuelides 3.24E+04 3.24E+04 
:UI. TemnJate~.~rv,·a-Q add <:Jted.S 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Rasctor Modarator: HEAVY WATER HEAVY WATER This Template was used for the following reasons: 

Fuel Cladding: ZIRC-2 ZIRC This t",,1 matches on all parnmele" exceplenridlmenl (unknown). 
SOL HM Constituents: U02 U 

SOL Enrlchmant %: Ot05 

Burnup Summary (MWd) Basis for bumup used in estimate: 
FromSFD I Estimated 

Nominal: 47,275.849 Nominal bumup set equal to bounding bumup. 
Boundlng:\ I 47.275.849 Bounding bumup estimated by assuming BOL heavy metal mass was twice EOL. 

Checks
 

Estimated Bumupl
 
Bumul> Multillliar Given Bumup Estimated EOl HMlGlven EOl HM 

Nominal: 32.83 1 2.591 
Bounding:1 32.83 

1Reactor shutdovvn. core removaJ, storage, shipping or other date conflnnlng that Irradiation ceased for fuel.
 

2Total bumup for all fuel associated with this workshOOt must be civided by SOL heavy metal mass to get specific bumup values (MWdlMT).
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Fuel Radionuclide Inventory Worksheet 

I. Fuel and Template 1Jll'0I1IJ/di0n Estimated
 
Fuel Name: COMMERCIAL BWR & PWR SNF 'Fuel decay start date: 1983 Canister usage:
 

SNF 10 #: 1089 Estimates as of: 2030 HIC
 
Fuel Units & Doser: 19 - CANISTER OF SCRAP Template: PWR (Ught Water, Zirc. 0 to 5%. U) 1.00 
_vy Metal Moss: BOl= ; EOl=38.38kg 'Templale Bumup(MWd): 61.92 
ROD Storage Site: INEEL Template BOL Heavy Metal Mass (MT): 0.00176911
 

Template Decay Time' 35 years
 

D. Estimates m x. x. b Y. Y. Gamma Sources 
Photon Total 

CilMWdFrom Nominal Sounding Fuel Initial Activity Nominal Fuel Sounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci} Inventories(Ci) Group (bounding) 
Ae-227 8.7758E-10 2,457.879 4,915.758 O.OOE+OO 2.16E-06 4.31E-06 AV9. MeV 
Am-241 1.4352E-Dl 2,457.879 4,915.758 --O.OOE+OO 3.53E-Kl2 7.OBE-Kl2 0.0150 2.645E+14 
Am-242m 2.8698E-D4 2,457.879 4,915.758 O.OOE+OO 7.05-E-Dl 1.41E+OO 0.0250 5.334E+13 
Am-243 6.2565E-D4 2,457.879 4,915.758 O.OOE+OO 1.54E+OO 3.08E+OO 0.0375 5.087E+13 
C-14 4.7901E-05 2,457.879 4,915.758 O.OOE+OO 1.18E-Ol 2.35E-Dl 0.0575 5.877E+13 
CI-36 8.0297E-D7 2,457.879 4,915.758 O.OOE+OO 1.97E-D3 3.95E-D3 0.0850 2.960E+13 
Cm-243 2.5081E-04 2,457.879 4,915.758 O.OOE+OO 6.16E-D1 1.23E+OO 0.1250 2.054E+13 
Cm-244 4.9015E-02 2,457.879 4,915.758 O.OOE+OO 1.20E-Kl2 2.41E-Kl2 0.2250 2.538E+13 
CcHiO 2.5581E-D3 2,457.879 4,915.758 O.OOE+OO 6.29E+OO 1.26E-Kl1 0.3750 1.091E+13 
Cs-l34 4.0536E-05 2,457.879 4,915.758 O.OOE+OO 9.96E-D2 1.99E-Dl 0.5750 2.538E+14 
Cs-l35 1.4433E-D5 2,457.879 4,915.758 O.OOE+OO 3.55E-02 7.09E-D2 0.8500 3.511E+12 
Cs-137 1.3979E+OO 2,457.879 4,915.758 O.OOE+OO 3.44E-Kl3 6.87E-Kl3 1.2500 3.449E+12 
EU-154 2.0203E-D2 2,457.879 4,915.758 O.OOE+OO 4.97E-Kll 9.93E-Kll 1.7500 1.033E+l1 
Eu-1SS 1.7684E-D3 2,457.879 4,915.758 O.ooE-KlO 4.35E+OO 8.69E+OO 2.2500 1.663E+07 
Fe-55 4.3136E-DS 2,457.879 4,915.758---0.00E+OO 1.OBE-Dl 2.12E-Dl 2.7500 3.407E+07 
H-3 2.0769E-D2 2,457.879 4,915.758 O.OOE+OO 5.10E-Kll 1.02E+02 3.5000 3.509E+06 
1-129 9.8288E-07 2,457.879 4,915.758 O.OOE+OO 2.42E-D3 4.83E-03 5.0000 1.5OOE+06 
Kr-85 2.8214E-D2 2,457.879 4,915.758 O.OOE+OO 6.93E-Kll 1.39E-Kl2 7.0000 1.729E+05 
Np-237 1.1218E-DS 2,457.879 4,915.758 O.OOE+OO 2.76E-02 5.51E-D2 11.0000 1.986E+04 
Pa-231 1.3036E-D9 2,457.879 4,915.758 O.OOE+OO 3.20E-OB 6.41E-06 
Pb-21 0 8.5078E-ll 2,457.879 4,915.758 O.OOE+OO 2.09E-07 4.18E-D7 
Pm-147 3.6531E-D4 2,457.879 4,915.758 O.OOE+OO 8.98E-Dl 1.80E+OO 
Pu-238 7.4584E-02 2,457.879 4,915.758 O.OOE+OO 1.83E-Kl2 3.67E-Kl2 
Pu-239 1.1623E-D2 2,457.879 4,915.758 O.OOE+OO 2.86E-Kll 5.71E-Kll 
Pu-240 1.5132E-02 2,457.879 4,915.758 O.OOE+OO 3.72E-Kll 7.44E-Kll 
Pu-241 9.0036E-Dl 2,457.879 4,915.758 O.OOE+OO 2.21 E-Kl3 4.43E+03 
Pu-242 6.4260E-DS 2,457.879 4,915.758 O.OOE+OO 1.58E-Ol 3.16E-Dl 
Ra-226 2.2804E-l0 2,457.879 4,915.758 O.OOE+OO 5.60E-07 1.12E-06 
Ra-228 5.2713E-12 2,457.879 4,915.758 O.OOE+OO 1.30E-08 2.59E-D8 
Ru-1OB 6.1160E-l0 2,457.879 4,915.758 O.OOE+OO 1.50E-OB 3.01E-06 
5e-79 1.2377E-DS 2,457.879 4,915.758 O.OOE+OO 3:04E-D2 6.08E-D2 
5n-126 2.5210E-DS 2,457.879 4,915.758 O.OOE+OO 6.20E-D2 1.24E-Dl 
5r-90 9.1667E-Dl 2,457.879 4,915.758 O.OOE+OO 2.25E+03 4.51E+03 
Te-99 3.9357E-D4 2,457.879 4,915.758 O.OOE+OO 9.67E-Dl 1.93E+OO 
Th-229 1.2057E-l0 2,457.879 4,915.758 O.OOE+OO 2.96E-D7 5.93E-D7 
Th-230 2.1043E-D8 2,457.879 4,915.758 O.OOE+OO 5.17E-DS 1.03E-D4 
Th-232 5.2972E-12 2,457.879 4,915.758 O.OOE+OO 1.30E-D8 2.60E-D8 
Tl-208 1.7474E-D7 2,457.879 4,915.758 O.OOE+OO 4.29E-04 8.59E-D4 
U-232 4.7368E-D7 2,457.879 4,915.758 O.OOE+OO 1.16E-03 2.33E-D3 Thermal Power 
U-233 2.5097E-D8 2,457.879 4,915.756 O.OOE+OO 6.17E-Q5 1.23E-Q4 Nominal Heat Bounding 
U-234 5.0000E-DS 2,457.879 4,915.758 O.OOE+OO 1.23E-Dl 2.46E-Dl Output Heat Output 
U-235 -1.4469E-06 2,457.879 0.000 2.83E-D3 O.OOE+OO 2.83E-D3 /Wattsl /Wattsl 
U-236 7.5824E-06 2,457.679 4,915.758 O.OOE+OO 1.86E-D2 3.73E-D2 5.65E+01 1.13E+02 
U-238 -2.6129E-D7 2,457.879 0.000 1.33E-D2 1.27E-D2 1.33E-D2 Total Total 
Y-90 9.1699E-Dl 2,457.879 4,915.758 O.OOE+OO 2.25E+03 4.51E+03 
Other Radienuelides 3.30E+03 6.60E+03 
m. Template Selection Summal'Y.1JuI'lIll ,-~ 
Template selection Summary 

FromSFD Used Basis for Parameter Differences:
 
Reactor Moderator: UGHTWATER UGHTWATER This Temptate was used for the following reasons:
 

Fuel Claddlne;: ZIRC ZIRC This fuel matches on all parameters except enrichment (unknown). 
BOL HM ConstltuenlD: U02 U 

BOL Enrichment '0/0: Ot05 

Bumup Summary (MWd)" Basis for burnup used in estimate:
 
FromSFD Estimated
 

Nomlna!:1 I 2,457.879 Nominal bumup taken from SFO and converted to MWd using 8Ol.:4O.965kg
 
Bounding: 4.915.758 Bounding bumup assumed to be twice nominal buml4l.
 

Checks 

Estimated Bumupl 
Bumup MultiPlIer Given Bumup Estimated EOL HMlGIven EOL HM
 

Nomlnal:1 1.71
 I 1.011 
Bounding: 3.43 

1Reactor shutdown, core removal. storage. shiPPing or other date conflmnng that irradiation ceased for fuel. 

~otal bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWd'MT). 
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Fuel Radionuclide Inventory Worksheet 
I. FuelaJl(jT~ Wonnatlon Estimated 

Fuel Name: CONNECTICUT YANKEE (5004) 1Fuel decay start date: 1975 Canister usage: 
SNFID#: 34 Estimates as of: 2030 PWR 

Fuel Units & Oeser: 1 - 15 X 15 ROD ARRAY Template: Pathfinder (Ught Water, SST, 60 to 100%. U) 1.00 
Heavy Metal Mass: BOl=407.84k9 ; EOl=393.77k9 'Templata Bumup{MWd): 6.01 
ROD Storage Site: INEEL Templata BOL Heavy Metal Ma•• IMT): 0.00012882 

Template OKay Tlme 50 yee.. 
n.&timates m x" x, b y" y, Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 3.4276E-Q8 13,290.342 26,580.683 O.ooE+OO 4.56E-04 9.11E-04 AV9. MeV 
Am-241 1.1458E-Q4 13,290.342 26,580.683 O.ooE+OO 1.52E+OO 3.05E+OO 0.0150 1.386E+15 
Am-242m 7.9468E-Q9 13,290.342 26,580.683 O.ooE+OO 1.06E-04 2.11E-Q4 0.0250 2.880E+14 
Am-243 9.8386E-l0 13,290.342 26,580.683 O.ooE+OO 1.31E-05 2.62E-05 0.0375 2.497E+14 
C-14 2.2978E-04 13,290.342 26,580.683 O.ooE+OO 3.05E+OO 6.11E+OO 0.0575 2.686E+14 
CI-36 1.2261E-06 13,290.342 26,580.683 O.ooE+OO 1.63E-Q2 3.26E-02 0.0850 1.622E+14 
Cm-243 1.7271E-l0 13,290.342 26,580.683 O.ooE+OO 2.30E-Q6 4.59E-06 0.1250 1.053E+14 
Cm-244 1.3058E-09 13,290.342 26,580.683 O.ooE+OO 1.74E-Q5 3.47E-05 0.2250 1.398E+14 
Co-50 9.8636E-03 13,290.342 26,580.683 O.ooE+OO 1.31E+02 2.62E+02 0.3750 6.099E+13 
Cs-l34 1.9617E-Q8 13,290.342 26,580.683 O.ooE+OO 2.61E-04 5.21E-Q4 0.5750 1.015E+15 
Cs-l35 3.0316E-Q5 13,290.342 26,580.683 O.ooE+OO 4.03E-Ol 8.06E-Ol 0.8500 1.003E+13 
Cs-137 1.0263E+OO 13,290.342 26,580.683 O.ooE+OO 1.36E+04 2.73E+04 1.2500 2.283E+13 
Eu-l54 2.oo17E-Q4 13,290.342 26,580.683 O.ooE+OO 2.66E+OO 5.32E+OO 1.7500 2.582E+ll 
Eu-155 8.5957E-05 13,290.342 26,580.683 O.ooE+OO 1.14E+OO 2.28E+OO 2.2500 1.308E+08 
Fe-55 2.2646E-05 13,290.342 26,580.683 O.ooE+OO 3.01E-Ol 6.02E-Ql 2.7500 1.782E+07 
H-3 1.0635E-Q3 13,290.342 26,580.683 O.ooE+OO l.44E+Ol 2.68E+Ol 3.5000 2.250E+03 
1-129 7.3195E-07 13,290.342 26,580.683 O.ooE+OO 9.73E-03 1.95E-Q2 5.ססOO 9.404E+02 
Kr-SS 1.5661E-02 13,290.342 26,580.683 O.ooE+OO 2.08E+02 4.16E+02 7.ססOO 1.053E+02 
Np-237 1.1494E-Q6 13,290.342 26,580.683 O.ooE+OO 1.53E-02 3.06E-Q2 11.ססOO 1.191E+01 
Pa-231 5.8070E-Q8 13,290.342 26,580.683 O.ooE+OO 7.72E-04 1.54E-Q3 
Pb-210 1.2985E-12 13,290.342 26,580.683 O.ooE+OO 1.73E-08 3.45E-Q8 
Pm-147 2.2196E-Q5 13,290.342 26,580.683 O.ooE+OO 2.95E-Ol 5.90E-Ol 
Pu-238 2.6223E-Q4 13,290.342 26,580.683 O.ooE+OO 3.49E+OO 6.97E+OO 
Pu-239 6.6739E-04 13,290.342 26,580.683 O.ooE+OO 8.87E+OO 1.77E+Ol 
Pu-240 8.6705E-05 13,290.342 26,580.683 O.ooE+OO 1.15E+OO 2.30E+OO 
Pu-241 3.4759E-Q4 13,290.342 26,580.683 O.ooE+OO 4.62E+OO 9.24E+OO 
Pu-242 1.9717E-09 13,290.342 26,580.683 O.ooE+OO 2.62E-Q5 5.24E-05 
Ra-226 3.0000E-12 13,290.342 26,580.683 O.ooE+OO 3.99E-08 7.97E-08 
Ra-228 8.3328E-12 13,290.342 26,580_683 O.ooE+OO 1.11E-07 2.21E-07 
Ru-l06 6.1464E-15 13,290.342 26,580.683 O.ooE+OO 8.17E-ll 1.63E-l0 
Se-79 1.3221E-Q5 13,290.342 26,580.683 O.ooE+OO 1.76E-Ql 3.51E-Ql 
Sn-126 1.1491E-Q5 13,290.342 26,580.683 O.ooE+OO 1.53E-Ol 3.05E-Ql 
Sr-90 9.5541E-Ql 13,290.342 26,580.683 O.ooE+OO 1.27E+04 2.54E+04 
Te-99 4.6656E-04 13,290.342 26,580.683 O.ooE+OO 6.20E+OO 1.24E+Ol 
Th-229 1.9085E-ll 13,290.342 26,580.683 O.ooE+OO 2.54E-Q7 5.07E-07 
Th-230 2.1913E-l0 13,290.342 26,580.683 O.ooE+OO 2.91E-Q6 5.82E-06 
Th-232 8.3478E-12 13,290.342 26,580.683 O.ooE+OO 1.11E-Q7 2.22E-Q7 
TI-208 1.8752E-Q8 13,290_342 26,580.683 O.ooE+OO 2.49E-Q4 4.98E-04 
U-232 5.0782E-Q8 13,290.342 26,580.683 O.ooE+OO 6.75E-Q4 1.35E-03 Thermal Power 
U-233 3.2596E-Q9 13,290.342 26,580.683 O.ooE+OO 4.33E-Q5 8.66E-Q5 Nominal Heat Bounding 
U-234 3.9817E-Q7 13,290.342 26,580.683 O.ooE+OO 5.29E-03 1.06E-Q2 Output Heat Output 
U-235 -2.7761 E-Q6 13,290.342 0.000 3.53E-Q2 O.ooE+OO 3_53E-Q2 (Watts) (Watts) 
U-236 1.6190E-Q5 13,290.342 26,580.683 O.ooE+OO 2.15E-Ql 4.30E-Ql 1_55E+02 3.10E+02 
U-238 -2.8547E-Q9 13,290.342 0.000 1.32E-Ql 1.32E-Ql 1.32E-Ql Total Total 
Y-90 9.5557E-Ql 13,290.342 26,580.683 O.ooE+OO 1.27E+04 2.54E+04 
Other Radionuelides 1.62E+04 3.24E+04 
m. Tenmlate SeJeelioo· $Wnmarv,B_ aJl(jChed<s 
TemDlate selection Summary 

From SFD Used Basis for Parameter Differences:
 
Reactor Moderator: UGHTWATER LIGHT WATER This T9r1lllate was used for the following reasons:
 

Fuel Claddin9: SST (304L) SST Th~ 1u.1 matches Pathfinder r • ...,Iat. on all but on. panunel.r (.nrichment) making Pathfinder a
 
BOL HM Con.tituants: 002 U reasonable match. 

BOl enrichment %: 4.0סooooo37 60 to 100 

Bumup Summary (MWdj" Basis for bumup used in estimate: 
FromSFD Estimatad 

Nominal:1 13,139.8891 13,290.342 Nominal bumup calculated from the heavy metal mass destroyed. 
Bounding: 1 26,580.683 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl
 
BumUD MuttlDller
 Given Bumup Estimatad EOl HMlGlven EOL HM 

Nominal: 0.70 1.01 I 1.001 
Bounding: 1.40 ,

Reactor shutdown. core removal, storage, shipping or other date conflnnlng that Irradiation ceased for fuel. 

2Total bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdlMT). 
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Fuel Radionuclide Inventory Worksheet 

1. Fuel and Template Inf",rmation Esftmated 
Fuel Name: COOPER NUCLEAR , Fuel decay start date: 1982 Canister usage: 

SNFID#: 30.1 Estimates as of: 2030 18"x1S' 
Fuel Units & Oeser: 2 . 7 X7 ROD ARRAY Templab: PWR (Ught Water, Zire. 0 to 5%, U) 1.00 
Heavy Metal Mas.: BOl=370.00k9 ; EOl=368.2Ok9 'Template Bumup(MWd): 61.92 
ROD Storage Site: HANFORD Tempi"'" BOL Heavy Metal Mass (MT): 0.00176911 

Tempi"", Decay Time' 35 years 
n.Estimaws m b Yo Yb Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
-=.A"::e.;';22"'7C; -'8"'.77o;;;5:;;8;=E--i:l~0---____;1~0:;;.2""73:<'."'05S0;_- _ _ol"'O,S;37~8~.5"':00 0.00"E+OO~--_;9c.:.;.02E-06 9.11 E-06 AV9. MeV 
';A,::m.'C-2::c4~1cc__---- __---,1;,:-.43=5"'2~E-Q_;:_o_l---____:1.;;0"',2=73"'."'05o:;0:_--_o_1?O,"'37"'8;::.5:060:--o.OOE+OO 1.47E+03 1.49E+03 0.0150 5.584E+14 
Am-242m 2.8698E_Q4 10,273.050 10,378.500 O.OOE+OO 2.95E+OO 2.98E+OO 0.0250 1.126E+14 
Am-243 6.2565E-04 10,273.050 10,378.500 O.OOE+OO 6.43E+OO 6.49E+OO 0.0375 1.074E+14 

';:Cc-:-1'"'4;:-=------------04."'7"'OO""1;;E'c-Q5:o:'-----,1'"'0"',2"'7"'3'"'.0"'SO;c----'1"'0"',3"'7008.":05:00 O.OOE+OO 4.92E-Ol 4.97E_Ql 0.0575 1.241E+14 
CI-36 8.0297E-07 10,273.050 10.378.500 O.OOE+OO 8.25E·03 8.33E_Q3 0.0850 6.248E+13 
""C;::m'--2=-4377-----------';2:::.5~06c::=-lE~-""04:::_---....,;;10?,2=-7"'3?05=-0:_--__:1",0:,-:,3=7",8.:::-.S0:0 O.OOE+OO 2.56E+OO 2.60E+OO 0.1250 4.336E+13 
Cm-244 4.0015E-02 10,273.050 10,378.500 O.OOE+OO 5.04E+02 5.09E+02 0.2250 5.358E+13 
""C;='o-6O~-;-------_~2.=;5"'58"'1;;:E'c-Oo:;3c-------,1'"'0"',2"'7"'3'"'.05"'0;c---__:l",0""3,,,7008''':0500: <fOOE+oo 2.63E+Ol 2.65E+Ol 0.3750 2.304E+13 
C"'S:..-_"134==----------4::.05~36===E'C-Q5o=-----....:10?,=;2=73==.=;05==0o------1,-,0""3",7",8",,,.500 O.OOE+OO 4.16E-Ol 4.21 E_Q1 0.5750 5.359E+14 
-Cs-135 1.4433E_Q5 10.273.050 10,378.500 O.OOE+OO 1.48E_Ql 1.50E-Ol 0.8500 7.413E+12 
.,C"S:..,-1'"'3C:7 -=1."=3==97:c9?E='+OO-== ____:1:-;0"',2=7=3:::.05~0--_"1-=0,,,,3=78?~500 O.OOE+OO 1.44E+04 1.45E+04 1.2500 7.282E+12 
.;E"'u'-'-1::;:54~---------'2~.~02"'0"'3"'E-;-0;;;2,___------;1:;:0-S,2~7;c3.S;05;;:0;- __~1~0~,3~78:<'.;;:5OO O.OOE+OO 2.08E+02 2.10E+02 1.7500 2.181E+ll 
.,E"'u'-;-1:-;5c:5 -=1.:;;7.o'684~E=---=03;c--_--__:l:-;0"'.2=7=3:::.05~0---"1-=O,,,,3=78,,,.~500 O.OOE+OO 1.82E+Ol 1.84E+Ol 2.2500 3.512E+07 
Fe-55 4.3136E-Q5 10,273.050 10,378.500 O.OOE+OO 4.43E_Ql 4.48E_Ql 2.7500 7.194E+07 
H-3 2.0769E-02 10,273.050 10.378.500 O.OOE+OO 2.13E+02 2.16E+02 3.5000 7.409E+06 
1-129 9.8288E_Q7 10,273.050 10,378.500 0.OOE=-+OO~_--_=1:::.0o=lC;E-'-0==2:----71'=.O:o:2=E-Q-7::2,----+-..:5"'.0"'OOO:::=..--_",3..:.1"67="Eo.:+06",,, 
Kr-85 2.8214E-02 10,273.050 10,378.500 O.OOE+OO 2.90E+02 2.93E+02 7.ססOO 3.651E+05 

-;N"P-'-;2,,3;o7 -=1."'1"'2;c,18;;;E=--Q5~---____:1"'0c;,2=7=3"'.05~0----il-=O,,,,3=78,,,.~500 O.OOE+OO 1.15E-Ol 1.16E_Ql 11.ססOO 4.193E+04 
Pa-231 1.3036E-Q9 10,273.050 10,378.500 O.OOE+OO 1.34E-05 1.35E-05 
Pb-210 8.5078E-ll 10,273.050 10,378.500 O.OOE+OO 8.74E_Q7 8.63E-07 

-;P:"m'-;-1;0;4;;.7 ---,3"'.~65o:;3:-o1-:=E_;-04:::_-----:1""OS.2:=7?3."'050~- _ ____:1-=O,"'3=78"'.5~00 O.OOE+OO 3.75E+OO 3.79E+OO 
Pu-238 7.4584E-02 10,273.050 10,378.500 O.OOE+OO 7.66E+02 7.74E+02 
Pu-239 1.1623E-02 10,273.050 10,378.500 O.OOE+OO 1.19E+02 1.21E+02 
Pu-240 1.5132E_Q2 10,273.050 10,378.500 O.OOE+OO 1.55E+02 1.57E+02 
Pu-241 9.0036E-Ol 10,273.050 10,378.500 O.OOE+OO 9.25E+03 9.34E+03 
Pu-242 6.4260E-Q5 10,273.050 10,378.500 O.OOE+OO 6.60E_Ql 6.67E_Ql 
Ra-226 2.2804E-l0 10,273.050 10,378.500 O.OOE+OO 2.34E-06 2.37E-Q6 
Ra-228 5.2713E-12 10,273.050 10,378.500 O.OOE+OO 5.42E-08 5.47E-oB 

-;Rc:u-=-lco06"--- __'6o::."'11=60==E-=-1"'0 ____:1""0"',2:=73==.'='050~--____:1,=,0'",37",80'.5=000 O.OOE+OO 6.28E-Q6 6.35E-Q6 
8e-79 1.2377E-05 10,273.050 10,378.500 O.OOE+OO 1.27E_Ql 1.28E_Q1 
8n-126 2.5210E-Q5 10,273.050 10.378.500 O.OOE+OO 2.59E_Ql 2.62E_Q1 
~8::-r-~OO;;_------___c9"'.;c.166~7;=E-.:;0""1---____;1~0:;;,2""73:<'·"'05S0;_--_ol;cO'S;37~8~.5OOs:; O.OOE+OO 9.42E+03 9.51E+03 
Te-99 3.9357E_Q4 10,273.050 10,378.500 O.OOE+OO 4.04E+OO 4.08E+OO 
Th-229 1.2057E-l0 10,273.050 10,378.500 O.OOE+OO 124E-Q6 1.25E-Q6 
Th-230 2.1043E_Q8 10,273.050 10,378.500 O.OOE+OO 2.16E_Q4 2.18E_Q4 
Th-232 5.2972E-12 10,273.050 10,378.500 O.OOE+OO 5.44E-oB 5.5OE-oB 
T1-208 1.7474E_Q7 10,273.050 10,378.500 O.OOE+OO 1.80E_Q3 1.81E-Q3 
U-232 4.7368E_Q7 10,273.050 10,378,500 O.OOE+OO 4.87E_Q3 4.92E-Q3 Thermal Power 
7U;c-2o:;33~----------'2"'."'5O;c.9:o;7=Eo--Q8~_--~1""OS,2,,7"'3~.05~0---_"10?,"'37"'8"'."'5OO~--__:O:.:.00=-E='+OO'=---""2"'.58~Ec.:-Q4:-:---_"'2."'60;c.E=-Q4_"7-__jJNominalHeat Bounding
U-234 5.0000E-05 10,273.050 10,378.500 O.OOE+OO 5.14E_Ql 5.19E_Q1 Output Heat Output 
U-235 -1.4489E-Q6 10,273.050 0.000 1.28E-02 O.OOE+OO 1.28E_Q2 /Watts) /Wattsi 
U-236 7.5824E-06 10,273.050 10,378.500 O.OOE+OO 7.79E_Q2 7.87E_Q2 2.36E+02 2.39E+02 
U-238 -2.6129E_Q7 10,273.050 0.000 1.22E_Ql 1.20E-Ol 1.22E_Ql Total Total 
Y-90 9.1699E_Q1 10,273.050 10,378.500 O.OOE+OO 9.42E+03 9.52E+03 
Other Radianuelides 1.38E+04 1.39E+04 
m. Template 8eJedion Summary, B andChe&s 
Template Selection SummarY 

From SFD Used Basis for Parameter Differences: 
ReactorModerator:~_ UGHTWATER UGHTWATER 

Fuel Cladding: ZIR::;e-::2;:'------j---Z:OI::;R::;C--,=-----i 

BO~;LM=:.:,~~I---..:UO"1."'62c----+- __--;O;-;~:'-O-;:5-----J 

Bumup Summary (MWd) Basis for bumup used in estimate: 
From SFD Estimatsd 

Nornlnal: 1r- -,1;-;:0".2:::73::'.-;:050,,0:t-I ,___1;:-.7-::1:::1-:.7",15"INOminai bumup taken diredJy from SFO (converted to MWd). 
Bounding: 10.378.500 3,423.430 Bounding bumup take:1 directly from SFD (converted to MWd). 

Checks 
Estimated Bumupl 

Bumup Multiplier Given Bumup Estimated EOL HMlGlven EOL HM
 
Nomlnal:1 0.79
 0.17 I 0.981
 

Bounding: 0.80
 0.33 ,
Reactor shuldovvn. core removal, storage, shlppmg or other date confnmlng that Inadiation ceased for fuel. 

~alai bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdIMT). 
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I Fuel Radionuclide Inventory Worksheet 

I, Fuel ..... Template Jpf~ Estimated 
Fuel Name: CP-5 CONVERTER CYLINDERS 'Fuel decay start date: 1979 Canister usage: 

SNFID#: 36 Estimates as of: 2030 HIC 
Fuel Units & Doser: 2 - CONVERTER CYLINDERS Template: HFBR (Heavy Water. Zire., 0 to 5%, U) 1.00 
Heavy Metal Mass: BOW=1.23k9 ; EOW=1.21k9 'rempl.te Bumup(MWd): 5 
ROD Storage Site: INEEL Templ.te BOl Heavy Metal Mas. (MT): 0.00034251
 

Template Decay Time' 50 y....
 

n.~ws m x. x. b y. y. Gamma Sources 
Photon Total 

CilMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories{Ci) Inventories(Ci) Group (bounding) 
Ac-227 6.2320E-09 24.539 49.078 O.OOE+OO 1.53E-07 3.06E-07 Avg. MeV 
Am-241 2.3540E-Q2 24.539 49.078 O.OOE+OO 5.78E-Ol 1.16E+OO 0.0150 2.395E+12 
Am-242m 3.3060E-Q6 24.539 49.078 O.OOE+OO 8.11E-OS 1.62E-Q4 0.0250 4.954E+11 
Am-243 2.055OE-Q6 24.539 49.078 O.OOE+OO 5.OSE-05 1.01E-04 0.0375 4.359E+11 
C-14 1.1244E-03 24.539 49.078 O.OOE+OO 2.76E-Q2 5.52E-02 0.0575 4.768E+11 
CI-36 8.375OE-ll 24.539 49.078 O.OOE+OO 2.06E-09 4.11E-Q9 0.0850 2.782E+l1 
Cm-243 3.4960E-Q7 24.539 49.078 O.OOE+OO 8.SSE-06 1.72E-05 0.1250 1.817E+11 
Cm-244 5.8860E-Q6 24.539 49.078 O.OOE+OO l.44E-04 2.89E-04 0.2250 2.396E+ll 
Co-50 8.955OE-Q3 24.539 49.078 O.OOE+OO 2.20E-Ql 4.40E-Ol 0.3750 1.043E+11 
Cs-l34 5.1180E-oB 24.539 49.078 O.OOE+OO 1.26E-Q6 2.51E-06 0.5750 1.846E+12 
Cs-135 7.9140E-06 24.539 49.078 O.OOE+OO 1.94E-04 3.88E-04 0.8500 1.876E+10 
Cs-137 1.0122E+OO 24.539 49.078 O.OOE+OO 2.48E+Ol 4.97E+Ol 1.2500 4.005E+10 
Eu-l54 2.025OE-Q3 24.539 49.078 O.OOE+OO 4.97E-Q2 9.94E-02 1.7500 4.937E+08 
Eu-155 7.7180E-05 24.539 49.078 O.OOE+OO 1.89E-Q3 3.79E-03 2.2500 2.208E+05 
Fe-55 1.OS38E-06 24.539 49.078 O.OOE+OO 2.59E-05 5.17E-05 2.7500 6.984E+1l4 
H-3 1.0256E-02 24.539 49.078 O.OOE+OO 2.52E-Ol 5.03E-Ql 3.5000 2.484E+02 
1-129 7.5020E-Q7 24.539 49.078 O.OOE+OO 1.84E-05 3.68E-OS 5.ססOO 1.042E+02 
Kr-85 1.4492E-Q2 24.539 49.078 O.OOE+OO 3.56E-Ql 7.11E-Ol 7.ססOO 1.172E+01 
Np-237 5.6900E-Q6 24.539 49.078 O.OOE+OO 1.40E-Q4 2.79E-Q4 11.ססOO 1.330E+OO 
Pa-231 9.4900E-09 24.539 49.078 O.OOE+OO 2.33E-07 4.66E-Q7 
Pb-21O 8.6720E-Q9 24.539 49.078 O.OOE+OO 2.13E-07 4.26E-07 
Pm-147 1.8906E-OS 24.539 49.078 O.OOE+OO 4.84E-Q4 9.28E-04 
Pu-238 5.7080E-Q3 24.539 49.078 O.OOE+OO 1.40E-Ol 2.80E-Ol 
Pu-239 1.8736E-02 24.539 49.078 O.OOE+OO 4.80E-Ql 9.20E-Ql 
Pu-240 8.3420E-Q3 24.539 49.078 O.OOE+OO 2.05E-Ol 4.09E-Ql 
Pu-241 7.0960E-Q2 24.539 49.078 O.OOE+OO 1.74E+OO 3.48E+OO 
Pu-242 2.0400E-06 24.539 49.078 O.OOE+OO 5.01E-Q5 l.00E-04 
Ra-226 1.9722E-08 24.539 49.078 O.OOE+OO 4.84E-Q7 9.68E-07 
Ra-228 1.1912E-Q9 24.539 49.078 O.OOE+OO 2.92E-08 5.85E-oB 
RU-l06 1.0798E-14 24.539 49.078 O.OOE+OO 2.65E-13 5.30E-13 
5e-79 1.2522E-Q5 24.539 49.078 O.OOE+OO 3.07E-Q4 6.15E-Q4 
500126 1.2052E-OS 24.539 49.078 O.OOE+OO 2.96E-04 5.91E-04 
5r-90 8.8440E-Ol 24.539 49.078 O.ooE+OO 2.17E+Ol 4.34E+Ol 
Tc-99 4.4120E-{)4 24.539 49.078 O.OOE+OO 1.06E-Q2 2.17E-02 
Th-229 5.6400E-Q9 24.539 49.078 O.OOE+OO 1.38E-Q7 2.77E-Q7 
Th-230 1.3922E-06 24.539 49.078 O.OOE+OO 3.42E-Q5 6.83E-OS 
Th-232 1.1926E-09 24.539 49.078 O.ooE+OO 2.93E-08 5.85E-oB 
TI-208 4.0060E-oB 24.539 49.078 O.ooE+OO 9.83E-Q7 1.97E-Q6 
U-232 1.0738E-07 24.539 49.078 O.OOE+OO 2.63E-Q6 5.27E-06 Thermal Power 
U-233 9.1640E-07 24.539 49.078 O.OOE+OO 2.25E-Q5 4.50E-Q5 Nominal Heat Bounding 
U-234 2.3440E-Q3 24.539 49.078 O.OOE+OO 5.75E-Q2 1.15E-Ol Output Heat Output 
U-235 -2.3296E-06 24.539 0.000 2.47E-Q3 2.42E-03 2.47E-Q3 /Wattsl /Wattsl 
U-236 2.6620E-Q5 24.539 49.078 O.OOE+OO 6.53E-Q4 1.31E-Q3 3.16&01 6.32E-Ql 
U-238 -1.3291E-07 24.539 0.000 2.90E-Q5 2.57E-Q5 2.90E-OS Total Total 
Y-90 8.8460E-Ql 24.539 49.078 O.OOE+OO 2.17E+Ol 4.34E+Ol 
Other Radionuclides 2.37E+Ol 4.74E+Ol 
tID, TemPlate SeIection~tr,. .ndChecl<s 
Template selection Summary 

FromSFD U- Basis for Parameter Differences: 
Reactor Moderator. HEAVY WATER HEAVY WATER This Template was used for the following reasons: 

Fuel Cladding: ZIRG-2 ZIRC ~is fuel matches on aJl parameters except enrictlRlent. 
BOl HM Conotltuents: U-Zr U 

BOl Enrichment %: 92.99999968 Ot05 

Bumup Summary (MWd) Basis for bumup used in estimate: 
From SFD Eatimated 

Nominal: 24.53 Nominal bumup caIarlaI:ed from the heavy metal mass destroyed. 
Boundlng:1 I 49.078 Bounding bumup assumed to be twice nominal bumup. 

Checks 

estimated Bumupl
Bumup Muttipller Given Bumup Estimated EOl HMiGiven EOl HM 

Nominal: 1.37 I 1.011 
Bounding:1 2.73 ,

Reactor shutdown, core removal. storage, shipping or other date confnmlng that Irradiation ceased for fuel.
 

~otal bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup vatues (MWdlMT).
 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

DOEl5NF/REP-Q78 December 2003 
Revision 1 Page 0-47 

I
 



Fuel Radionuclide Inventory Worksheet 
I. Fuel and Templale lnf_don Estimated 

Fuel Name: CVTR FUEL ' Fuel decay start elate: 1967 Canister usage: 
SNFID#: 37 Estimates as of: 2030 18"x15' 

Fuel Units & Oeser: 34 - ROD Template: HFBR (Heavy Water. Zirc.• 0 to 5%, U) 0.45 
Heavy MelaJ Mass: BO~.66l<g ; EO~67.47kg 2Template Bumup(MWd): 5 
ROD Storage Site: INEEL Template BOl Heavy Metal Mass (MT): 0.00034251 

Template Decay Time' 50 yea", 
n.~tes m x" x. b y" y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Pholonslsec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
';;A_e::-"'220:;77- .;;6"'.2~327.0"'E=--0;;;9;_---,;.1 ,:o,1~37'='.4.;,1"'9;_----'2"',o:2c;74.839 O.OOE+OO 7.09E=_-06~---~1."'4"'2E=---o.05C;-_jII_A:..oV:'9;:,. ""Me-::-v'- :-:c=---=-=
-';Am=-~24~lo--~------_o2;c.3540~~E_o-0"'2'------'1-". 1"'3=7'"'.4'71=_9----22.,,27=-4~.83:: 9 0.OOE=-+OO7.C__----;2::::.68:::::E-Kll 5.35E-Kl1 0.0150 1.110E+14 
:...A'::m:c-2:;::4;;;2"-m'---- ""3~.3060~"'E'C-06~---__o.l,"'"1;;;37;.'_.4~1"'9:_-'---_c2'",~27;c4c-;.83",.9 ---OmE+oo 3.76E=_-{)73='------"7."'5;:2E;.-{)73='---jIc--'0::.02~50"----.-'=2."'296=E+"-''-''3 
"'A;:-:m:-:-2c-43=-=- -72"'.0560~;;E=--06;;;;------o-1 ,,:o'=.37'='.4.;,1;::91_---c2~,274.839 O.OOE+OO 2.34E=_-{)"'3;,----oC4.~68"'E=--"'03;,---j11__0:::.03::=75=_--._::'2.::'020;;:~E+--"~3 
->C,,-1.;;400-- -;c1.';';12~44~E=--{):-:3;----_,1;.:.~13~7;.'_.4"=1"'9o__--_'.;2'".2",7;:;4:;.83:;;9~_ O.OOE+OO 1.28E:o:+OO~---..::2;=.5='6"'E,,+OO~_-n-_.::0 ..::05"'7"'5'-----2=.~21::0:::E-'-+1.:.::3 
CI-36 8.3760E-ll 1,137.419 2,274.839 O.OOE+OO 9.53-E-08 1.91 E-{)7 0.0850 1.289E+13 
-oC"'m__'-2;.43~-------...:3:".4='960~~E-_o0:=7----1"-.1~3"'7;.:.4C;1=_9----;:2",.2",7,o4.::::83~~9 O.OOE+OO 3.98E-04 7.95E-04 0.1250 8.420E+12 
7CC:'m'-;-2:;;44"'- ""5~.8860~"'E'C-06~---__o.l ,"'"1;;;37;.'_.4~1"'9:_--_c2"',~27;c4c-;.83"'9 O.OOE+OO 6.69E=_--;:03';-----i-l.~34?E;.-_;:02:;-----jIr---'0~.22~50~--_;_:1.;;;";_;1~E+"-''''3 
-oC;:o-6O~:-o-------.-8:c.::;95:.=_60;;;;;E=_-{):.=_3=_----1~.""3"'7~.4_;,1;::9:___--....c;;2"'.2",7,04",.83",9 O.OOE+OO 1.02E-Kll 2.04E-Kll 0.3750 4.834E+12 
CS-l34 5.1160E-{)8 1,137.419 2.274.839 O.OOE+OO 5.82E-05 1.16E-04 0.5750 8.557E+13 
CS-l35 7.9140E_06 1.137.419 2,274.839 O.oOE+OO 9.00E-03 1.80E-02 0.8500 8.698E+l1 
CS-137 1.0122E+OO 1.137.419 2.274.839 O.OOE+OO 1.15E+03 2.30E-Kl3 1.2500 1.856E+12 
7E~u--;'~54;;_-------~2;:.0:;:2c::60~E-{)~3---___:1"',l;;3~7c:;.4co_l"'9---_;;2",.2",7;:;4.:;;;;839 0.OOE~+OO~----';;2.""30;;;E:o_+OO~---,o4~.6;;;lE:o_-Kl~0'--+-_;:'.:;;:75OO~---_';2:;;.288~E:::+~'0 
-;;Ec:u--:.-':::5.::5--------7"'.:=7='160;;;;;Ec.-{):.=-5o------1"',""3"'7~.4_;,1;::91_-_....c;;2.:-:;,2"'7 c4:_'-?.839 0.OOE:--+OO= 8:.=_.:=7~8E~-.;;0:::2----1::'."'76;;;E~-_;;0-;;'--jr-_:2:::.2~50:.=_0o-- __-:::'o:;.023;;;;;E:..o+:.=-07o
Fe-55 l.0538E_06 1,137.419 2,274.839--0.00E+oo 1.20E-{)3 2.40E-{)3 2.7500 3.237E+06 

.;,H"'-3===- -;1::=-.0:.=-2;::56~E-{)~2---___:1;-:.,1"'3:=7;.:.4'71=-9---_o2"'.2",7,;.4.::::::;839 O.OOE+OO 1.17E-Kll 2.33E-Kll 3.5000 1.163E+04 
1-129 7.5020E-{)7 1.137.419 2.274.839 O.OOE+OO 8.53E-Q4 1.71E.Q3 5.ססOO 4.879E+03 
Kr-85 1.4492E-{)2 1,137.419 2.274.839 O.OOE+OO 1.65E-Kll 3.30E-Kll 7.ססOO 5.487E+02 
Np-237 5.6900E_06 1.137.419 2,274.839 O.OOE+OO 6.47E-{)3 1.29E-02 11.ססOO 6.227E+Ol 
Pa-231 9.4900E-{)9 1,137.419 2,274.839 O.OOE+OO l.08E-{)5 2.16E-{)5 
Pb-21 0 8.6720E-{)9 1,137.419 2.274.839 O.OOE+OO 9.86E_06 1.97E-05 

-;p;"m'-;-1;;;4"'7 ._'~.~8906~~E_;-{)5:;;-----_,1;.:,~13~7C':.4;ol~9---_;2",,2~7;:;4,;;.83:;;~9 O.OOE+OO 2.15E-{)2 4.30E.Q2 
"'P"'U_o-2;::38"""--------5:.=-.-:o7060=~E_;-03;::-----1~,"'13:=7"'.4;_ol_;;9---_;2""2:=7",4,,,.83:::9 O.OOE+OO 6.49E+OO 1.30E-Kll 
PU-239 1.8736E-{)2 1,137.419 2,274.839 O.OOE+OO 2.13E-Kll 4.26E-Kll 
Pu-240 8.3420E-{)3 1,137.419 2,274.839 O.OOE+OO 9.49E+OO 1.90E-Kll 
PU-241 7.0960E-02 1,137.419 2,274.839 O.OOE+OO 8.07E-Kll 1.61E-Kl2 
PU-242 2.0400E-06 1,137.419 2,274.839 O.OOE+OO 2.32E-{)3 4.64E-{)3 

"'Ro=a_;-22:::;:6='---------,;'.:-:;.9:::7:.=-22"'E=_-06:;;:-----:::1'-;,l-;::37"'..;,41"'9:-------;;'2'S27=-4",.83",,9 O.OOE+OO 2.24E-05 4.49E-{)5 
-;Rao=--22~8------.-1-:-:."'19~1::=2~E..::-0"'9----1"-,-"13=7::..4'-'179---_o2""2",7'74~.83,,,9 O.OOE+OO 1.35E-06 2.71E_06 
RU-l06 1.0798E-14 1,137.419 2,274.839 O.OOE+OO 1.23E-ll 2.46E-ll 

-oS?'e-_'7-:9-=- 1_:_:2:.=-5~22==E_o-{)5"=-----'''-,-''13=7-'-.4'-'179---_o2''',2",7",4",.83:::9 O.OOE+OO 1.42E-{)2 2.85E-{)2
5n-126 1.2052E-{)5 1,137.419 2,274.839 O.OOE+OO l,37E-02 2.74E.Q2 
Sr-90 8.8440E-{)1 1,137.419 2,274.839 O.OOE+OO 1.01E+03 2.01E-Kl3 
"To<:C-_o99=------------;.4--:..4,o12:.=_0"'E=--Q4;;;;-----:::',:o,l~37"' ..;,41"'9;_---2""S27",4",.83",,9 O.OOE+OO 5.02E-Ol 1.00E+OO 
Th-229 5.6400E-{)9 1,137.419 2,274.839 O.OOE+OO 6.42E_06 1.28E-{)5 
Th-230 1.3922E_06 1,137.419 2,274.839 O.OOE+OO 1.56E-03 3.17E-{)3 
"Th~-2:;;32:=_--------1"'.="92=6~E_o-{)"'9---___:1"',"'13:=7"'.4c;1-=9---_;2",.2:=7",4",.83:::9 O.OOE+OO 1.36E-06 2.71E_06
Tl-208 4.0060E-{)8 1,137.419 2,274.839 O.OOE+OO 4.56E-05 9.11E-{)5 
U-232 1.0738E-Q7 1,137.419 2,274.839 O.OOE+OO 1.22E-Q4 2.44E-Q4 Thennal Power 
.;U~-2~33~-------~9."'1,o640~E=--{)~7;;-_---';.:,713;c.7;.'_.4~1;;9,....._-_'.;2'",2~7;:;4".83:;;~9--~O"'.OO::;;;;E:-'+OO-;:;;;---;;-'~.04~E-;-{)3"'---~2.-;;08"'E~-{),;;;;3:__I1Nominal BoundingHeat 
~U;--'-2"'34=-------.---'2=.3440=~E~-{)3~----,1"',l='3:=7;.:.4c;1-=9---..::2"',2'"7~4",.83,,9 O.OOE+OO 2.67E+OO 5.33E+OO GUlput Heat GUlput 
U-235 -2.3296E_06 1,137.419 0.000 2.67E-{)3 2.09E-{)5 2.67E-{)3 !Watts) !Watts) 
U-236 2.8620E-{)5 1,137.419 2,274.839 O.OOE+OO 3.03E-{)2 6.06E-{)2 1.46E+Ol 2.93E+Ol 
U-238 -1.3291E-07 1,137.419 0.000 2.27E-02 2.25E-{)2 2.27E-{)2 Total Total 
V-90 8.8460E-Ol 1,137.419 2,274.839 O.OOE+OO 1.01E-Kl3 2.01E+03 
Other Radionuelides 1.10E-Kl3 2.20E+03 
m. Teomlate Selection s.."-ry, ~ 
Template selection Summary 

From SFD Used Basis for Parameter Differences: 
Reactor Moderator: HEAVY WATER HEAVY WATER This Template was used forthe following reasons: 

Fuel C1add1ng:I---cZ==IRC=-'=O=R:CSSC==T--+-...:..::=.cZ=I·RccC~:::':"--lThiS fuel matches on all peramale.. except possib~ cladding. 

BO~~==:I-'--:-,.::C8000::UO='~:-:4::::79::--+----:0";~=-=-5----l 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD I Estimated 

Nomlnal:1 I 1.137.419 Nominal bumup calculated from the heavy metal mass destroyed. 
Bounding:1 I 2.274.839 Bounding bumup assumed to be twice nomina! bumup. 

Checks 
estimated Bumupl 

BUmUD MultiDlIer Given BumuD Estimated EOl HMlGiven EOl HM
 
Nominal: 1.13
 I 1.011 

Bounding: 2.27 ,
Reactor shutdown, core removal. storage, stllpptng or other date confmnmg that Irradiation ceased for fuel. 

2Total bumup for all fuel associated with this VIIOrksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdlMT). 
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Fuel Radionuclide Inventory Worksheet 
J. Fuelaltd Teo!pIate In'onuation Estimated 

Fuel Name: DR-3 (DENMARK) 'Fuel-.y start date: 1997 Canister usage: 
SNFID#: 759 Estimates as of: 2030 18"x10' 

Fuel Units & Oeser: 375 - 4 CONCENTRIC TUBES Template: HFBR (Heavy Water, Alum.• 10 to 20%, U) 12.50 
Heavy Metal Mas.: BOl=341.66k9 ; EOl=309.11k9 "Template Bumup(MWd): 15 
ROD Storage SI1e: SRS Template BOl Heavy Metal Mas. (MT): 0.00034251 

Template Decay Time' 25 year.; 
n. Estimates m x" x. b y" y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonsfsec 

Radionuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 1.4973E-09 30,937.629 61,875.258 O.ODE+OO 4.63E-05 9.26E-05 Avg. MeV 
Am-241 2.6120E-02 30,937.629 61,875.258 O.ODE+OO 8.OSE+02 1.62E+03 0.0150 5.562E+15 
Am-242m 8.7133E-06 30,937.629 61,875258 O.ODE+OO 2.70E-01 5.39E-D1 0.0250 1.154E+15 
Am-243 6.3980E-06 30,937.629 61,875.258 O.ODE+OO 1.98E-01 3.96E-01 0.0375 1.012E+15 
C-14 2.9600E-OS 30,937.629 61,875.258 O.ODE+OO 9.16E-04 1.83E-03 0.0575 1.09SE+15 
CI-36 5.9507E-35 30,937.629 61,875.258 O.ODE+OO 1.84E-30 3.68E-30 0.0850 6.497E+14 
Cm-243 1.9560E-06 30,937.629 61,875.258 O.ODE+OO 6.05E-D2 1.21E-D1 0.1250 4.335E+14 
Cm-244 9.0867E-05 30,937.629 61,875.258 O.ODE+OO 2.81E+OO 5.62E+OO 0.2250 5.603E+14 
Co-6O 8.4687E-06 30,937.629 61,875.258 O.ODE+OO 2.62E-01 5.24E-01· 0.3750 2.435E+14 
Cs-134 3.9760E-04 30,937.629 61,875.258 O.ODE+OO 1.23E+01 2.46E+01 0.5750 4.152E+15 
Cs-135 4.8607E-06 30,937.629 61,875.258 O.ODE+OO 1.50E-D1 3.01E-D1 0.8500 5.533E+13 
Cs-137 1.8020E+OO 30,937.629 61,875.258 O.ODE+OO 5.57E+04 1.11E+05 1.2500 2.993E+13 
Eu-154 1.3960E-02 30,937.629 61,875.258 O.ODE+OO 4.32E+02 8.84E+02 1.7500 1.519E+12 
Eu-155 2.0313E-03 30,937.629 61,875.258 O.ODE+OO 6.28E+01 1.26E+02 2.2500 1.135E+08 
Fe-55 3.7360E-04 30,937.629 61,875.258 O.ODE+OO 1.16E+01 2.31E+01 2.7500 1.634E+07 
H-3 3.5233E-D3 30,937.629 61,875.258 O.ODE+OO 1.09E+02 2.18E+02 3.5000 3.092E+05 
1-129 7.1600E-07 30,937.629 61,875.258 O.ODE+OO 2.22E-02 4.43E-02 5.ססOO 1.227E+05 
Kr-85 7.4133E-02 30,937.629 61,875.258 O.ODE+OO 2.29E+03 4.59E+03 7.ססOO 1.384E+04 
Np-237 3.8020E-06 30,937.629 61,875.258 O.ODE+OO 1.18E-D1 2.35E-01 11.ססOO 1.573E+03 
Pa-231 3.7020E-09 30,937.629 61,875.258 O.ODE+OO 1.15E-04 2.29E-04 
Pb-21 0 1.4067E-13 30,937.629 61,875.258 O.ODE+OO 4.35E-D9 8.70E-D9 
Pm-147 1.2360E-D2 30,937.629 61,875.258 O.ODE+OO 3.82E+02 7.65E+02 
Pu-238 5.3133E-03 30,937.629 61,875.258 O.ODE+OO 1.64E+02 3.29E+02 
Pu-239 1.0313E-02 30,937.629 61,875.258 O.ODE+OO 3.19E+02 6.38E+02 
Pu-240 5.4153E-03 30,937.629 61,875_258 O.ODE+OO 1.68E+02 3.35E+02 
Pu-241 2.9540E-01 30,937.629 61,875.258 O.ODE+OO 9.14E+03 1.83E+04 
Pu-242 3.0713E-06 30,937.629 61,875.258 O.ODE+OO 9.50E-02 1.90E-D1 
Ra-226 5.8440E-13 30,937.629 61,875.258 O.ODE+OO 1.84E-OS 3.68E-oB 
Ra·228 1.6733E-14 30,937.629 61,875258 O.ODE+OO 5.18E-10 1.04E-D9 
Ru-106 2.7233E-D7 30,937.629 61,875.258 O.ODE+OO 8.43E-D3 1.69E-02 
5..79 1.2533E-05 30,937.629 61,875.258 O.ODE+OO 3.68E-D1 7.76E-D1 
5n·126 1.1393E-05 30,937.629 61,875.258 O.ODE+OO 3.52E-01 7.05E-D1 
5r-90 1.6333E+OO 30,937.629 61,875.258 O.ODE+OO 5.05E+04 1.01E+05 
Tc-99 4.3533E-Q4 30,937.629 61,875.258 O.ODE+OO 1.35E+01 2.69E+01 
Th-229 1.OS27E-12 30,937.629 61,875.258 O.ODE+OO 3.35E-oB 6.70E-oB 
Th-230 1.0793E-10 30,937.629 61,875.258 O.ODE+OO 3.34E-06 6.68E-06 
Th-232 2.2773E-14 30,937.629 61,875.258 O.ODE+OO 7.05E-10 1.41E-09 
Tl-2OS 7.3067E-09 30,937.629 61,875.258 O.ODE+OO 2.26E-04 4.52E-04 
U-232 1.9833E-oB 30,937.629 61,875.258 O.ODE+OO 6.14E-04 1.23E-03 Thermal Power 
U-233 6.0453E-10 30,937.629 61,875.258 O.ODE+OO 1.87E-05 3.74E-05 Nominal Heat Bounding 
U-234 6.1oooE-D7 30,937.629 61,875.258 O.ODE+OO 1.89E-D2 3.77E-D2 OUlput Heat Output 
U-235 -2.5335E-06 30,937.629 0.000 1.46E-D1 6.75E-D2 1.46E-01 /Watts) /Watts) 
U-236 1.3000E-05 30,937.629 61,875.258 O.ODE+OO 4.02E-D1 8.04E-01 6.63E+02 1.33E+03 
U-236 -1.4207E-OS 30,937.629 0.000 9.21E-D2 9.17E-02 9.21E-D2 Total Total 
V-90 l.6340E+OO 30,937.629 61,875.258 O.ODE+OO 5.06E+04 1.01E+05 
Other Radionuelides 529E+04 1.06E+05 

m.T~ Setecliim Sunullari'. altdCMcl<s 
Temnlale Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: HEAVY WATER HEAVY WATER 

Fuel Cladding: ALUM ALUM 
BOl HM Constituents: U3S12 U 

BOL Enrichment eye: 19.7578539 101020 

Bumup Summary (MWd)' Basis for bumup used in estimate: 
FromSFD estimated 

Nomlnal:1 I 30,937.629 Nominal bumup calaJlated from the heavy metal mass destroyed. 
Bounding:1 I 61,875.258 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumup Multiplier Given Bumup Estimated EOl HMlGlven EOl HM 

Nominal: 2.07 1 1.021 
Bounding:1 4.14 

'Reaetor shutdown. core removal. storage, shipping or other date conflnnlng that Irradiation ceased for fuel.
 

2Tolal bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWd'MT).
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Fuel Radionuclide Inventory Worksheet 

L Fuellllld Te.npIate InfOl'lJllition Estimated 
Fuel Name: DR·3 (DENMARK) 'Fuel deeay start date: 1997 Canister usage: 

SNF 10 #: 1059 Estimates as of: 2030 18"xl0' 
Fuel Units & Oeser: 3 . 4 CONCENTRIC TUBES Template: HFBR (Heavy Water. Alum., 10 to 20%, U) 0.10
 
Heavy Metal Maa.: BOl=2.75kg ; EOl=2.52kg 2Template Bumup(MWd): 15
 

ROO Storage Site; SRS Template BOL Heavy Matal Maaa (MTI: 0.00034251
 
Template Decay Time' 25 years 

ll. EstimatEs m x" x, b y" y, Gamma Sources 
Photon Total 

CilMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding)
Ac-227 1.4973E-Q9 224.120 448.239 O.OOE+OO 3.3BE-Q7 6.71E-07 Avg. MeV 
Am·241 2.612OE-Q2 224.120 448.239 - ~~O.OOE+oo 5.85E+OO 1.17E-Kll 0.0150 4.029E+13
Am·242m 8.7133E·06 224.120 448.239 O-:-OOE+OO 1.95E·03 3.91E-03 0.0250 8.300E+12
Am·243 6.3980E·06 224.120 448.239 O.OOE+OO 1.43E-Q3 2.87E-03 0.0375 7.333E+12 
C-14 2.9600E-08 224.120 448.239 O.OOE+OO 6.63E-Q6 1.33E-Q5 0.0575 7.951E+12
CI-3B 5.9507E-35 224.120 448.239 O.OOE+OO 1.33E-32 2.67E-32 0.0850 4.707E+12
Cm-243 1.955OE-Q6 224.120 448.239 O.OOE+OO 4.38E-Q4 8.77E-Q4 0.1250 3.140E+12~ 

Cm-244 9.0867E-DS 224.120 448.239 O.OOE+OO 2.04E-02 4.07E-Q2 0.2250 4.059E+12
Co-50 8.4667E-Q6 224.120 448.239 O.OOE+OO 1.90E-Q3 3.80E-Q3 0.3750 1.764E+12
Cs-l34 3.975OE-Q4 224.120 448.239 O.OOE+OO 8.91E-Q2 1.78E-Ql 0.5750 3.008E+13 
Cs-135 4.8607E-Q6 224.120 448.239 O.OOE+OO 1.09E-Q3 2.18E-Q3 0.8500 4.008E+ll
Cs-137 1.8020E+OO 224.120 448.239 O.OOE+OO 4.04E-Kl2 8.08E-Kl2 1.2500 2.168E+11 
Eu-l54 1.3960E-Q2 224.120 448.239 O.OOE+OO 3.13E+OO 6.26E+OO 1.7500 1.101E+l0
Eu-155 2.0313E-03 224.120 448.239 O.OOE+OO 4.55E-Ol 9.11E-Ol 2.2500 8.221E+05
Fe-55 3.7360E-Q4 224.120 448.239 O.OOE+OO 8.37E-02 1.67E-Ol 2.7500 1.184E+05 
H-3 3.5233E-Q3 224.120 448.239 O.OOE+OO 7.90E-Ol 1.58E+OO 3.5000 2.241E-Kl3
1-129 7.1600E-Q7 224.120 448.239 O.OOE+OO 1.5OE-04 3.21E-04 5.ססOO 8.887E+02 
Kr-BS 7.4133E-Q2 224.120 448.239 O.OOE-KlO 1.66E-Kll 3.32E-Kll 7.ססOO 1.003E+02
Np-237 3.8020E-Q6 224.120 448.239 O.OOE+OO 8.52E-04 1.70E-03 11.ססOO 1.140E+Ol
Pa-231 3.7020E-Q9 224.120 448239 O.OOE+OO 8.30E-07 1.66E-06
Pb-21 0 1.4067E-13 224.120 448.239 O.OOE-KlO 3.15E-ll 6.31E-l1
Pm-147 1.2360E-Q2 224.120 448.239 O.OOE-KlO 2.77E+OO 5.54E+OO
Pu-238 5.3133E-Q3 224.120 448.239 O.OOE+OO 1.19E+OO 2.38E+OO
Pu-239 1.0313E-Q2 224.120 448.239 O.OOE+OO 2.31E+OO 4.62E+OO
Pu-240 5.4153E-Q3 224.120 448.239 O.OOE+OO 1.21E+OO 2.43E+OO
Pu-241 2.9540E-Ol 224.120 448.239 O.OOE+OO 6.62E-Kll 1.32E-Kl2
Pu-242 3.0713E-Q6 224.120 448.239 O.OOE+OO 6.88E-Q4 1.38E-03
Ra-226 5.9440E-13 224.120 448.239 O.OOE+OO 1.33E-l0 2.66E-l0
Ra-228 1.6733E-14 224.120 448.239 O.OOE+OO 3.75E-12 7.50E-12
Ru-l06 2.7233E-07 224.120 448.239 O.OOE+OO 6.10E-OS 1.22E-04
8..79 1.2533E-DS 224.120 448.239 O.OOE+OO 2.81E-Q3 5.62E-03
8n-126 1.1393E-DS 224.120 448.239 O.OOE+OO 2.55E-Q3 5.11E-03
8r-90 1.6333E+OO 224.120 448.239 O.OOE+OO 3.66E+02 7.32E-Kl2
Tc-99 4.3533E-Q4 224.120 448.239 O.OOE+OO 9.76E-Q2 1.95E-Ql
Th-229 1.0827E-12 224.120 448.239 O.OOE+OO 2.43E-l0 4.85E-l0
Th-230 1.0793E-l0 224.120 448.239 O.OOE+OO 2.42E-D8 4.84E-D8
Th-232 2.2773E-14 224.120 448.239 O.OOE+OO 5.10E-12 1.02E-ll
11-208 7.3067E-Q9 224.120 448.239 O.OOE+OO 1.64E-06 3.28E-Q6
U-232 l.9833E-D8 224.120 448.239 O.OOE+OO 4.45E-06 8.89E-Q6 Thermal Power
U-233 6.0453E-l0 224.120 448.239 O.OOE+OO 1.35E-Q7 2.71E-Q7 Nominal Heat Bounding
U-234 6.1000E-Q7 224.120 448.239 O.OOE+OO 1.37E-Q4 2.73E-Q4 Output HeatOulput
U-235 -2.5335E-Q6 224.120 0.000 1.16E-03 5.97E-Q4 1.16E-Q3 /Wattsl /WallSl
U-23B l.3000E-DS 224.120 448.239 O.OOE+OO 2.91E-Q3 5.83E-Q3 4.80E+OO 9.61E+OO 
U-238 -1.4207E-D8 224.120 0.000 7.44E-Q4 7.41E-Q4 7.44E-Q4 Total Total
V-90 1.6340E+OO 224.120 448.239 O.OOE+OO 3.66E+02 7.32E+02
Other Radionuclides 3.84E+02 7.67E+02
m. Temolate SeIeetion Sunte!llrv,.~ .lPld ()l1eeks 
Template Selection Summary 

From SFD Used Basis for Parameter Differences: 
Reactor Moderator: HEAVY WATER HEAVY WATER 

Fuel Cladding: ALUM ALUM 
BOL HM Constl1uenls: U3S12 U 

BOL Enrichment 0/" 19.58291238 101020

Bumup Summary (MWd) Basis for bumup used in estimate:
 
FromSFO I Estimated
 

Nomlnal:1 I 224.120 Nominal bumup calculated from the heavy metal mass destroyed.
 
Bounding: 448.239 Bounding bumup 8SSl:med to be twice nominal bumup.
 

Checks 

Estimated Bumupl 
BumUD MultiDiIer Given Bumup EstImated EOL HMlGlven EOL HM 

Nominal:1 1.86 I 1.021 
Bounding: 3.72 

1 Reactor shutdown, core removal, storage, shipping or other date confnnung that Irradiation ceased for fuel. 

2Total bumup for all fuel associated with this worXsheet must be cfivkted by BOl heavy metal mass to get specific bumup values (MWdlMT). 

I 

I 
I
I
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Fuel Radionuclide Inventory Worksheet 
J. hd ...... Template bll'o_tioo Estimated 

Fuel Name: DR-3 (DENMARK) 'Fuel decay start date: 1997 Canister usage: 
SNFID#: 714 Estimates as of: 2030 18"xl0' 

Fuel Units & Oeser: 88 - 4 CONCENTRIC TUBES Template: HFBR (Heavy Water, Alum., 40 to 100%. U) 2.93 
Heavy Metal M•••: BOl=14.53k9 ; EOl=8.80k9 'Tamplate Bumup(MWd): 164.6 
ROD Storage Site: SRS Tampl.te BOl Heavy Metal M••• (MT): O.OOO3n 

Tampl_te Decay Time' 25 yea", 
n. Estimates m x. x. b y. y. Gamma Sources 

Pholon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bOUnding) 
Ac-227 5.4520E-l0 5,276.815 10,553.630 O.OOE+OO 2.88E-06 5.75E-06 Avg. MeV 
Am-241 9.2284E-Q3 5,276.815 10,553.630 O.OOE+OO 4.87E+01 9.74E+Ol 0.0150 9.894E+14 
Am-242m l.3390E-06 5,276.815 10,553.630 O.OOE+OO 7.07E-03 1.41E-Q2 0.0250 2.036E+14 
Am-243 3.7084E-05 5,276.815 10,553.630 O.OOE+OO 1.96E-Ol 3.91E-Ql 0.0375 1.798E+14 
C-14 2.8452E-OS 5,276.815 10,553.630 O.OOE+OO 1.40E-Q4 2.79E-04 0.0575 1.918E+14 
CI-36 4.4441E-31 5,276.815 10,553.630 O.OOE+OO 2.35E-27 4.69E-27 0.0850 1.154E+14 
Cm-243 5.0498E-06 5,276.815 10,553.630 O.OOE+OO 2.66E-02 5.33E-02 0.1250 8.010E+13 
Cm-244 3.8451E-03 5,276.815 10,553.630 O.OOE+OO 2.03E+Ol 4.06E+Ol 0.2250 9.963E+13 
Co-50 2.5225E-05 5,276.815 10,553.630 O.OOE+OO l.33E-Ol 2.66E-Ql 0.3750 4.313E+13 
Cs-l34 1.9830E-Q3 5,276.815 10,553.630 O.OOE+OO 1.05E+Ol 2.09E+Ol 0.5750 7.152E+14 
Cs-135 4.2564E-Q6 5,276.815 10,553.630 O.OOE+OO 2.25E-02 4.49E-02 0.8500 1.408E+13 
Cs-137 1.8141E+OO 5,276.815 10,553.630 O.OOE+OO 9.57E+03 1.91E+04 1.2500 9.507E+12 
Eu-l54 3.4733E-02 5,276.815 10,553.630 O.OOE+OO 1.83E+02 3.67E+02 1.7500 3.935E+11 
Eu-155 7.1OS1E-03 5,276.815 10,553.630 O.OOE+OO 3.75E+Ol 7.50E+Ol 2.2500 2.122E+07 
Fe-55 3.5790E-Q4 5,276.815 10,553.630 O.OOE+OO 1.89E+OO 3.78E+OO 2.7500 1.823E+07 
H-3 3.4945E-Q3 5,276.815 10,553.630 O.OOE+OO 1.84E+Ol 3.69E+Ol 3.5000 6.260E+05 
1-129 6.6403E-07 5,276.815 10,553.630 O.OOE+OO 3.50E-03 7.01E-03 5.ססOO 2.653E+05 
Kr-85 7.8250E-Q2 5,276.815 10,553.630 O.OOE+OO 4.13E+02 8.26E+02 7.ססOO 3.044E+04 
Np-237 3. 1567E-05 5,276.815 10,553.630 O.OOE+OO 1.67E-Ql 3.33E-Ol 11.ססOO 3.486E+03 
Pa-231 1.3372E-09 5,276.815 10,553.630 O.OOE+OO 7.06E-06 1.41E-05 
Pb-21 0 3.0644E-ll 5,276.815 10,553.630 O.OOE+OO 1.62E-07 3.23E-Q7 
Pm-147 6.5188E-Q3 5,276.815 10,553.630 O.OOE+OO 3.44E+Ol 6.88E+Ol 
Pu-238 1.4769E-Ql 5,276.815 10,553.630 O.OOE+OO 7.79E+02 1.56E+03 
Pu-239 6.9502E-Q4 5,276.815 10,553.630 O.OOE+OO 3.67E+OO 7.33E+OO 
Pu-240 3.7928E-Q4 5,276.815 10,553.630 O.OOE+OO 2.00E+OO 4.00E+OO 
Pu-241 1.0565E-Ql 5,276.815 10,553.630 O.OOE+OO 5.57E+02 1.11E+03 
Pu-242 3.0911E-Q6 5,276.815 10,553.630 O.OOE+OO 1.63E-Q2 3.26E-Q2 
Ra-226 1.1OS1E-l0 5,276.815 10,553.630 O.OOE+OO 5.85E-Q7 1.17E-06 
Ra-228 2.1185E-14 5,276.815 10,553.630 O.OOE+OO 1.12E-l0 2.24E-l0 
Ru-l06 2.3621E-07 5,276.815 10,553.630 O.OOE+OO 1.25E-03 2.49E-Q3 
5e-79 1.2339E-Q5 5,276.815 10,553.630 O.OOE+OO 6.51E-02 l.30E-Ql 
5n-126 1.0194E-Q5 5,276.815 10,553.630 O.OOE+OO 5.38E-02 1.OSE-Ql 
5r-90 1.6932E+OO 5,276.815 10,553.630 O.OOE+OO 8.93E+03 1.79E+04 
Tc-99 3.8056E-Q4 5,276.815 10,553.630 O.OOE+OO 2.01E+OO 4.02E+OO 
Th-229 9.1252E-12 5,276.815 10,553.630 O.OOE+OO 4.82E-OS 9.63E-oB 
Th-230 1.5407E-oB 5,276.815 10,553.630 O.OOE+OO 8.13E-Q5 1.63E-04 
Th-232 2.8937E-14 5,276.815 10,553.630 O.OOE+OO 1.53E-l0 3.05E-l0 
T1-2OS 4.7272E-oB 5,276.815 10,553.630 O.OOE+OO 2.49E-04 4.99E-Q4 
U-232 1.2855E-Q7 5,276.815 10,553.630 O.OOE+OO 6.78E-Q4 1.36E-03 Thennal Power 
U-233 5.1470E-Q9 5,276.815 10,553.630 O.OOE+OO 2.72E-Q5 5.43E-05 Nominal Heal Bounding 
U-234 5.6069E-05 5,276.815 10,553.630 O.OOE+OO 2.96E-Ql 5.92E-Ql Output Heal Output 
U-235 -2.8661 E-Q6 5,276.815 0.000 2.79E-Q2 1.28E-02 2.79E-Q2 /Walls' /Walls) 
U-236 1.6701E-05 5,276.815 10,553.630 O.OOE+OO 8.81E-02 1.76E-Ql 1.37E+02 2.74E+02 
U-238 -9.4194E-Q9 5,276.815 0.000 5.43E-04 4.94E-04 5.43E-Q4 Total Total 
Y-90 1.6932E+OO 5,276.815 10,553.630 O.OOE+OO 8.93E+03 1.79E+04 
Other Radionuclides 9.16E+03 1.83E+04 
m. Temolate Selection s.m-1fY,B_ ..... Checks 
Template selection Summary 

FromSFD
 Used Basis for Paramater Differences: 
Reactor_: HEAVY WATER
 HEAVY WATER 

Fuel Cladding:
 ALUM
 ALUM 
BOl HM Constituents:
 U-ALX
 U 

BOl Enrlchmenl %:
 88.87461392 4010100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal:1 I 5,276.815 Nominal bumup calculated from the heavy metal mass destroyed. 
Bounding: 10,553.630 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumup Mul1lpller Given BumuD Estimated EOl HMlGlven EOl HM 

Nominal:1 0.83 I 1.011 
Bounding: 1.66 ,

Reador shutdown, core removal. storage, shlppmg or other date confnTllmg that IrradiatJon ceased for fuel.
 

2Total bumup for all fuel associated with this worksheet must be divided by SOL heavy metal mass to get specific bumup values (MWdIMT).
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Fuel Radionuclide Inventory Worl(sheet 

I. Fuel and Template Inf_tion Estimated 
Fuel Name: DRCT 'Fuel decay start date: 1981 Canister usage: 

SNF ID #: 75<: Estimates os 01: 2030 18"x15' 
Fuel Units & lles<:r: 69:16 - ROD Template: PWR (Ught Water, lire, 0 to 5%. U) 8.50 
Heavy Metal Ma••: BOI..=15512.36I<9 ; EOI..=15006.04k9 'Template Bumup(MWd): 61.92 
ROD Slorags Si1e: INEEl Template BOl Heavy Metal Ma•• (MT): 0.00176911 

Template Decay Time' 35 yealS 
D.Estimatros m x. b y. y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Burnup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 

.:,A"'C--"2?o27:., 'C'.8."'77-='5::c8'=E'c-10'o'__________;48o:1'-'.,47.9"'3::.o.9c=7~9__--796::c2'",96~7"'.957 O.OOE-tOO 4.23E~-{)4~---.:;:8'=.4"'5E~--':04Co----jf-:..:AV0'9~.;:;Me.:;:v'------;c-c=---:7 
Am-241 1.4352E-01 481,493.979 962,987.957 0.OOE;o+OO~:--_-.:;6::;.9;;:1"'EC'-+04~---"'1~.38~E+O~5:__-U_ __;O:;:-.0;;;I;;:50;;-------:5c;.1;:;8~1E~+:.:1~6 
Am-242m 2.8696E_{)4 481,493.979 962,987.957 O.OOE+OO 1.38E+02 2.76E+02 0.0250 1.045E+16 
Am-243 6.2565E_{)4 481,493.979 962,987.957 0;::.OO~E:'+OO~--___c:3~.01.E='+O""2=-------'6"'.0"'2~E='+O""27------jI---'O"'.0"'3=75:__ 9:::..966~:oE+--'1::=_5 
C-14 4.7901E-Q5 481,493.979 962,987.957 O.OOE+OO 2.31-E+01 4.61E+01 0.0575 1.151E+16 

"'Cc-I-"'38'= --78.'=02='9"'7"'E;.:-Q"'7,____--____;48o:1'-'.,47.9"'3::.o.9c=7~9----796::c2'",9"'8,~7"'.957 O.OOE+OO 3.87E-Q1 7.73E-Q1 0.0850 5.798E+15 
Cm-243 2.5081E_{)4 481,493.979 962,987.957 O.OOE+OO 1.21E+02 2.42E+02 0.1250 4.023E+15 
Cm-244 4.9015E-02 481,493.979 962,987.957 0.OOE:o:+OO~:----..;2::;.38~E,,+04~---,,4:..;.7.;;2~E+04"":__---jf_--'0;:.22=:50;;-__-:4"'.9:-:7:o2E:::+::.:l~5 

"'C~O'-'-60~-----------=-2.'=5~58o:1~E=--703:'___---"'48o:1'-'.,4"'9,,3"'.9=7=9'----_-----'96=2"',98=7"'.957 O.OOE+OO 1.23E+03 2.46E+03 0.3750 2.138E+15 
Cs-134 4.OS38E-Q5 481,493.979 962,987.957 O.OOE+OO 1.95E+01 3.90E+01 0.5750 4.972E+16 

"'C"'S--'-1"=35=- 1'-'."'4433==E-'-0"'5,____---487E-'1"-,4~9'=3":.9=79:'___-----'96~2",,98=7',=957 O.OOE+OO 6.95E+OO 1.39E+01 0.8500 6.878E+14 
"C"'S--:-1;-;3,,7 1"'.-;;39,,7;;;9:;;E=-+OO~------;,48;c1:-',4-;;9"'3;':.9~7;;;9,---_---;96~2c;,98~7';.9;~5C;__7 O.OOE+OO 6.73E+05 1.35E+06 1.2500 6.757E+14 
-;:E;=u--'-1'=54,:o- :;-2.'=02;;;03::7.E=--Q:::2=-- _;:48=c1:-',47.9~3;':.9,,7=9'-_---;96=2::.o,98~7"'.957 O.OOE+OO 9.73E+03 1.95E+04 1.7500 2.024E+13 
Eu-155 1.7684E-Q3 481 ,493.979 962,987.957 7'=0;;E,:..+O='3'-------j~~_=2":.2=500c=-------'3::.o.2=58:?E:"+09_=__,0:::.OO~';:E='+OO~--___c:8::.o.5"'1"'E"-+O='2e-------'1c.:.

Fe-55 4.3138E-OS 481,493.979 962,987.957 0.OOE"'+OO~---~2.:;;08"'E;o+O~':---__4"'."'15:sEo:+O~1~-+_-:2::;.7;;;500~---'"6:;:.6::;75;;E:,,+:;:09~ 
H-3 2.0769E-Q2 481,493.979 962,987.957 O.OOE+OO l.00E+04 2.00E+04 3.5000 6.875E+08 
1-129 9.8288E-07 481,493.979 962,987.957 0.OOE"'+OO~------'4;;.;;;73o;E=--0"'1:,-----:9"'.~47~E=--Q"'1:,---n~-:5;c.OOOO2:;---__;2~.93~9~E+08~ 
~Kc:-r-o;;85;e------~-------:2~.8;:;:2"'1c;4.;=E--;:-Q"'2----48-;-;;-;1c'c,4;-;9;;:;3';;.9"'79;;--------c96;;;:;:;2c;,9;;;8"'7.-;;957--0-:OOE~+OO~-----c1"'.38:;;:~E=-+04.;:.;;------'20'.7;c2~E=-+04-;:-;:_~1-----:7",.OOOO=::--__...,3:,.38=7",E+-:0:;;-7 
Np-237 1.1218E-Q5 481,493.979 962,987.957 O.oOE+OO 5.40E+OO 1.08E+01 11.ססOO 3.890E+06 

-;;P:;:'a--=2=31;;--- .;c1.=30"'38~E-:-Q9c=-----_;:48=c1:-',4~9~3c;.9"'7=9--___=c96~2"',98"'''''7.95,7 O.OOE+OO 6.28E_{)4 1.26E-Q3 
-=P'C'.b--"2"'10-=-- -=8":.5'=07~8"'E=--1=_1~---c48~l,:;:49::c3;-:.9=7~9 __---"'96:?2=',98~7.957----0-:OOE+OO 4.10E-Q5 8.19E-Q5 
Pm-147 3.6531E_{)4 481,493.979 962,987.957 O.OOE+OO 1.76E+02 3.52E+02 

-=P:=-U--=2=38=--- 77."'45:?64~E;.:-Q"'2c---____;48=c1:!.,47.9'=3"C.9"'7=9---96~2"',9"'8"'7"'.957 O.OOE+OO 3.59E+04 7.18E+04 
Pu-239 1.1623E-Q2 481,493.979 962,987.957 O.OOE+OO 5.60E+03 1.12E+04 

-;;P;=U-':-2c;407-- ...,1"'.5=c1"'3::;:2;::E-:-Q=2----487E-'1"-,4~93~.9=-79:__-___c96~2"C,98=7.=9:57 O.OOE+OO 7.29E+03 1.46E+04 
Pu-241 9.0036E-Q1 481,493.979 962,987.957 O.OOE+OO 4.34E+05 8.67E+05 
Pu-242 6.4260E-Q5 481,493.979 962,987.957 O.OOE+OO 3.09E+01 6.19E+01 
Ra-226 2.2804E-10 481,493.979 962,987.957 O.OOE+OO 1.10E_{)4 2.20E_{)4 
Ra-228 5.2713E-12 481,493.979 962,987.957 O.OOE+OO 2.54E-Q6 5.08E-Q6 
Ru-1OB 6.1160E-10 481,493.979 962,987.957 O.OOE+OO 2.94E_{)4 5.89E_{)4 
8e-79 1.2377E-Q5 481,493.979 962,987.957 O.OOE+OO 5.96E+OO 1.19E+Ol 
8n-126 2.5210E-Q5 481,493.979 962,987.957 O.OOE+OO 1.21E+01 2.43E+01 
8r-90 9.1867E-Q1 481,493.979 962,987.957 O.OOE+OO 4.41E+05 8.83E+05 
Tc-99 3.9357E_{)4 481,493.979 962,987.957 O.OOE+OO 1.90E~+O~2---3,o,.";79;;:E~+O~2--11 
Th-229 1.2OS7E-10 481,493.979 962,987.957 O.OOE+OO 5.81E-Q5 1.16E_{)4 
Th-230 2.1043E-Q8 481,493.979 962,987.957 O.OOE+OO 1.01E-Q2 2.03E-Q2 
Th-232 5.2972E-12 481,493.979 962,987.957 O.OOE+OO 2.55E-Q6 5.10E-Q6 
TI-208 1.7474E-Q7 481,493.979 962,987.957 O.OOE+OO 8.41E-Q2 1.68E-Q1 
U-232 4.7368E-Q7 481,493.979 962,987.957 O.OOE+OO 2.28E-Q1 4.58E-Q1 Thermal Power 
.;U:;:-::o233~-------____;o2":.5~0"97;;;Eo:-Q8~------.::;48;:;,1,,,"'49;;3~.9~7;;9:---,____96:;;;;2c;,98""7"'.95o~7----'0:o:."OO:sEo:+OO~'--- __"'1"'.2c;1_i.'E':'-Q;;:2;_--~2';;.4:;:2i=E,-;-Q",2c---ItNominalHeat Bounding
U-234 5.0000E-Q5 481,493.979 962,987.957 O.OOE+OO 2.41E+01 4.81E+01 Output Heat Output 
U-235 -1.4489E-OB 481,493.979 0.000 9.81E-Q1 2.83E-Q1 9.81E-Q1 <Watts) <wattsi 
U-238 7.5824E-Q6 481,493.979 962,987.957 O.OOE+OO 3.65E+OO 7.30E+OO l.l1E+04 2.22E+04 
U-238 -2.6129E-Q7 481,493.979 0.000 5.OBE+OO 4.94E+OO 5.OBE+OO Total Total 
V-90 9.1699E-Q1 481,493.979 962,987.957 O.OOE+OO 4.42E+05 8.83E+05 
Other Radionuclides 6.46E+05 1.29E+06 
m. Tl!IltPbfe SeJedion Summarv. •slid Cbed<s 
Template Selection Summary 

From SFD Used Basis for Parameter Differences: 
Reactor Moderator:f-__u=G::.HT=W'='A,:..Tc::E;::R_-+_-=Uc::G:..:HTo,W"""AT:..:E::.R'____--l 

BOl H::'=~~j--_,-Z=;:x,,;;R2c::-,----+--__--,Z=;I~:-;-C'--'-_--i 
BOl enrichment %: 2.925317534 0 to 5 

Bumup Summary (MWdy Basis for bumup used in estimate: 
FromSFD Estimated 

Nominal: 454,977.636 481,493.979 Nominal bumup calculated from the heavy metal mass destroyed.
 
Bounding:1 549.758.1801 962,987.957 Bounding bumup assumed to be twice nominal bumup.
 

Checks 
EstimatBd Bumupl 

Bumup Multiplier Given Bumup Estimated EOl HMlGlven EOl HM
 
Nominal: 0.89
 1.06 I 1.001
 

Bounding: 1.77
 1.75,
Reactor shutdown, core removal. storage, shipping or other date conflnnlng that Irradiation ceased for fuel. 

:z.rotal bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdlMT). 
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Fuel Radionuclide Inventory Worksheet 
I. Fueland Tem{lIate l#fOl'nllll!OD Estimated 

Fuel Name: DRCT 'Fuel decay start date: 1981 Canister usage: 
SNFID#: 701 Estimates as of: 2030 18"x15' 

Fuel Units & Oeser: 2856 • ROD Template: PWR (Ught Water, Zire, 0 to 5%, U) 3.50 
_vy Metal Ma..: 801..=6338.891<g ; EOI..=6144.97kg 'Tompla18 Bumup(MWd): 61.92 
ROD Storage SI18: INEEl Tompta18 BOl _vy Metal Maas (MT): 0.00176911 

Tompta18 Decay Time' 35 years 
n.~tes m x" x. b Y" Y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fllel Energy Photonslaec 

Radianuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 8.7758E-l0 185.919.702 368,822.060 O.ooE+OO 1.63E-Q4 3.24E-04 Avg.MeV 
Am-241 1.4352E-Ol 185.919.702 368,822.060 O.ooE+OO 2.67E+04 5.29E+04 0.0150 1.984E+16 
Am-242m 2.6698E-Q4 185.919.702 368,822.060 O.ooE+OO 5.34E+Ol 1.ooE+02 0.0250 4.002E+15 
Am-243 6.2565E-Q4 185,919.702 368.822.060 O.ooE+OO 1.16E+02 2.31E+02 0.0375 3.817E+15 
C-14 4.7901E-05 185,919.702 368.822.060 O.ooE+OO 8.91E+OO l.77E+Ol 0.0575 4.410E+15 
CI-36 8.0297E-07 185.919.702 368,822.060 O.ooE+OO 1.49E-Ql 2.96E-Ql 0.0850 2.221E+15 
Cm-243 2.5081 E-Q4 185.919.702 368,822.060 O.OOE+OO 4.66E+Ol 9.25E+Ol 0.1250 1.541E+15 
Cm-244 4.9015E-02 185,919.702 368,822.060 O.ooE+OO 9.11E+03 1.81E+04 0.2250 1.904E+15 
Co-50 2.5581E-Q3 185,919.702 368,822.060 O.OOE+OO 4.76E+02 9.43E+02 0.3750 8.187E+14 
Cs-l34 4.0536E-Q5 185,919.702 368,822.060 O.ooE+OO 7.54E+OO 1.50E+Ol 0.5750 1.904E+16 
Cs-l35 1.4433E-05 185,919.702 368,822.060 O.ooE+OO 2.68E+OO 5.32E+OO 0.8500 2.634E+14 
Cs-137 1.3979E+OO 185,919.702 368,822.060 O.OOE+OO 2.5OE+05 5.16E+05 1.2500 2.588E+14 
EU-l54 2.0203E-02 185,919.702 368,822.060 O.ooE+OO 3.76E+03 7.45E+03 1.7500 7.751E+12 
Eu-155 1.7684E-03 185,919.702 368,822.060 O.ooE+OO 3.29E+02 6.52E+02 2.2500 1.248E+09 
Fe-55 4.3136E-05 185,919.702 368,822.060 O.ooE+OO 8.02E+OO 1.59E+Ol 2.7500 2.556E+09 
H-3 2.0769E-Q2 185,919.702 368,822.060 O.ooE+OO 3.66E+03 7.66E+03 3.5000 2.633E+08 
1-129 9.8266E-07 185,919.702 368,822.060 O.ooE+OO 1.83E-Ql 3.63E-Ql 5.ססOO 1.126E+08 
Kr-85 2.8214E-02 185,919.702 368,822.060 O.ooE+OO 5.25E+03 1.04E+04 7.ססOO 1.297E+07 
Np-237 1.1218E-05 185,919.702 368,822.060 O.ooE+OO 2.09E+OO 4.14E+OO 11.ססOO 1.490E+06 
Pa-231 1.3036E-09 185,919.702 368,822.060 O.ooE+OO 2.42E-Q4 4.81E-04 
Pb-21 0 8.5078E-ll 185,919.702 368,822.060 O.OOE+OO 1.58E-05 3.14E-05 
Pm-147 3.8531 E-Q4 185,919.702 368,822.060 O.ooE+OO 6.79E+Ol 1.35E+02 
Pu-238 7.4564E-Q2 185,919.702 368,822.060 O.ooE+OO 1.39E+04 2.75E+04 
Pu-239 1.1623E-02 185,919.702 368,822.060 O.ooE+OO 2.16E+03 4.29E+03 
Pu-240 1.5132E-02 185,919.702 368,822.060 O.ooE+OO 2.81E+03 5.58E+03 
Pu-241 9.0036E-Ql 185,919.702 368,822.060 O.ooE+OO 1.67E+05 3.32E+05 
PU-242 6.425OE-Q5 185,919.702 368,822.060 O.ooE+OO 1.19E+Ol 2.37E+Ol 
Ra-226 2.2804E-l0 185,919.702 368,822.060 O.ooE+OO 4.24E-05 8.41 E-Q5 
Ra-228 5.2713E-12 185,919.702 368,822.060 O.OOE+OO 9.80E-Q7 1.94E-Q6 
Ru-loo 6.115OE-l0 185,919.702 368,822.060 O.ooE+OO 1.14E-04 2.26E-Q4 
se-79 1.2377E-Q5 185,919.702 368,822.060 O.ooE+OO 2.30E+OO 4.57E+OO 
8n-126 2.5210E-Q5 185,919.702 368,822.060 O.OOE+OO 4.69E+OO 9.30E+OO 
8r-90 9.1667E-Ql 185,919.702 368,822.060 O.OOE+OO 1.70E+05 3.38E+05 
Te-99 3.9357E-Q4 185,919.702 368,822.060 O.ooE+OO 7.32E+Ol 1.45E+02 
Th-229 1.2057E-l0 185,919.702 368,822.060 O.ooE+OO 2.24E-Q5 4.45E-Q5 
Th-230 2.1043E-08 185,919.702 368,822.060 O.OOE+OO 3.91E-Q3 7.76E-Q3 
Th-232 5.2972E-12 185,919.702 368,822.060 O.ooE+OO 9.85E-07 1.95E-Q6 
TI-208 1.7474E-Q7 185,919.702 368,822.060 O.ooE+OO 3.25E-Q2 6.44E-02 
U-232 4.7368E-Q7 185,919.702 368,822.060 O.ooE+OO 8.81E-02 1.75E-Ol Thennal Power 
U-233 2.5097E-oB 185,919.702 368,822.060 O_OOE+OO 4.67E-Q3 9.26E-Q3 Nominal Heat Bounding 
U-234 5.0000E-Q5 185,919.702 368,822.060 O.OOE+OO 9.30E+OO 1.84E+Ol O\llpllt HealO\llPllt 
U-235 -1.4489E-oo 185,919.702 0.000 3.5OE-Ql 9.10E-02 3.5OE-Ol /Wattsl /Wattsl 
U-236 7.5824E-Q6 185,919.702 368,822.060 O.OOE+OO 1.41E+OO 2.80E+OO 4.28E+03 8.48E+03 
U-238 -2.6129E-Q7 185,919.702 0.000 2.07E+OO 2.03E+OO 2.07E+OO Total Total 
Y-90 9.1699E-Ql 185,919.702 368,822.060 O.ooE+OO 1.70E+05 3.38E+05 
Other Radianuelides 2.50E+05 4.95E+05 
'W. Tl!IllI>Illte flekclioos...-w.1IumJJ .Ched$ 
Template selection SlJmmary 

FromSFD Used Basis for Parameter Differences: 
Reactor MocIorator: UGHTWATER UGHTWATER 

Fuel Cladding: ZIRC4 ZIRC 
BOl HM Cons1l1uenls: U02 U 

BOl Enrichment %: 2.631414612 0105 

Bumup Summary (MWd) Basis for bumup used in estimate: 
From SFD Estimated 

Nomlnal:1 185.919.7021 184.411.030 Nominal bumup taken directly from SFD (converted to MWd). 
Boundlng:1 224.650.3321 368,822.060 Bounding bumup assumed to be twice nominal bumup. 

Checks 
Estima1edBumupt
 

BumUD MuttiDlier
 Given BumuD Estima1ed EOl HMlGlven EOl HM 
Nominal: 0.84
 0.99 I 1.001 

Bounding: 1.66
 1.64 ,
Reactor shutdown. core removal. storage, stllppmg or other date conflnnlng that Irradiation ceased for fuel. 

Zorotal bumup for all fuel associated With this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdlMT). 
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Fuel Radionuclide Inventory Worksheet 

1. Fuel and Template lIlfOlmlllllon Estimated 
Fuel Name: DRESDEN I 'Fuel decay start date:
 1966 Canister usage: 

SNFID#: 44 Estimates as of:
 2030 18"x15' 
Fuel Units & Oeser: 34 - ASSEMBLY Template:
 LWBR (Ught Water, Zire, 60 to 100%, Th and U) 1.00 
Heavy Metal Ma.s: BOL: ; EOL:2544.9Okg 'Template Bumup(MWd):
 10269.14 
ROD Storage SIte: INEEL Template BOL He3vy Metal Ma•• (MT):
 0.45991251 

Template Decay Time"
 50 years 
ll.Estimaws m x" x. b Yo Y. Gamma Sources 

Photon Total
 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec
 

Radionuclide Template Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding)
 

Ac-227 1.0595E-Q4 30,137.665 60,275.329 O.ooE+OO 3.19E+OO 6.39E+OO Avg. MeV
 

Am-241 2.4968E-04 30,137.665 60,275.329 O.ooE+OO 7.52E+OO 1.50E-Kll 0.0150 3.488E+15
 

Am-242m 1.3847E-06 30,137.665 60,275.329 O.ooE+OO 4.17E-02 8.35E-Q2 0.0250 7.166E+14
 

Am-243 3.1103E-07 30,137.665 60,275.329 O.ooE+OO 9.37E-03 1.87E-02 0.0375 6.123E+14
 

C-14 9.2267E-05 30,137.665 60,275.329 O.OOE+OO 2.78E+OO 5.56E-Kl0 0.0575 6.693E+14
 
CI-36 1.8103E-06 30,137.665 60,275.329 O.OOE+OO 5.46E-02 1.09E-Ol 0.0850 4.331E+14
 

Cm-243 2.1248E-07 30,137.665 60,275.329 O.OOE+OO 6.40E-03 1.28E-02 0.1250 2.649E+14
 

Cm-244 7.9666E-Q6 30,137.665 60,275.329 O.OOE+OO 2.40E-Ol 4.80E-Ql 0.2250 3.912E+14
 

Co-6O 1.2143E-04 30,137.665 60,275.329 O.OOE+OO 3.66E+OO 7.32E+OO 0.3750 1.545E+14
 

Cs-l34 1.6535E-07 30,137.665 60,275.329 O.OOE+OO 4.98E-03 9.97E-03 0.5750 2.380E+15
 
Cs-135 2.8639E-05 30,137.665 60,275.329 O.OOE+OO 8.63E-Ol 1.73E-Kl0 0.8500 4.093E+13
 

Cs-137 1.0449E+OO 30,137.665 60,275.329 O.OOE+OO 3.15E+04 6.3OE+04 1.2500 1.246E+13
 

Eu-l54 2.5679E-03 30,137.665 60,275.329 O.OOE+OO 7.74E-Kll 1.55E-Kl2 1.7500 3.259E+12
 

Eli:' 55 8.1175E-05 30,137.665 60,275.329 O.OOE+OO 2.45E+OO 4.89E+OO 2.2500 7.259E+07
 

Fe-55 4.2194E-08 30,137.665 60,275.329 O.OOE+OO 1.27E-03 2.54E-03 2.7500 2.557E+13
 

H-3 9.1673E-Q4 30,137.665 60,275.329 O.OOE+OO 2.76E-Kll 5.53E-Kll 3.5000 9.369E+04
 
1-129 1.5853E-06 30,137.665 60,275.329 O.OOE+OO 4.78E-02 9.56E-02 5.ססOO 2.895E+04
 

Kr-85 2.3741E-Q2 30,137.665 60,275.329 O.OOE+oo 7.15E-Kl2 1.43E-Kl3 7.ססOO 2.051E+03
 

Np-237 1.2747E-Q7 30,137.665 60,275.329 O.OOE+OO 3.84E-03 7.66E-Q3 11.0000 1.501E+02
 

Pa-231 1.2007E-Q4 30,137.665 60,275.329 O.OOE+OO 3.62E+OO 7.24E+OO 
Pb-21 0 1.8424E-Q8 30,137.665 60,275.329 O.OOE+OO 5.55E-04 1.11E-Q3 
Prn-147 4.9829E-06 30,137.665 60,275.329 O.OOE+OO 1.50E-Ql 3.00E-Ol 
Pu-238 3.7744E-Q4 30,137.665 60,275.329 O.OOE+OO 1.14E-Kll 2.28E-Kl1 
Pu-239 2.7510E-Q5 30,137.665 60,275.329 O.OOE+OO 8.29E-01 1.66E+OO 
Pu-240 1.6175E-Q5 30,137.665 60,275.329 O.OOE+OO 4.87E-Ql 9.75E-Ol 
Pu-241 7.1379E-Q4 30,137.665 60,275.329 O.OOE+OO 2.15E-Kll 4.3OE-Kll 
Pu-242 4.0831E-Q8 30,137.665 60,275.329 O.OOE+OO 1.23E-Q3 2.46E-03 
Ra-226 2.9038E-Q8 30,137.665 60,275.329 O.OOE+OO 8.75E-04 1.75E-03 
Ra-228 4.6352E-06 30,137.665 60,275.329 O.OOE+OO 1.40E-Q1 2.79E-Q1 
RU-l06 1.3321E-15 30,137.665 60,275.329 O.OOE+OO 4.01E-11 8.03E-l1 
5e-79 3.5407E-Q5 30,137.665 60,275.329 O.OOE+OO 1.07E+OO 2.13E+OO 
5n-126 3.9838E-Q5 30,137.665 60,275.329 O.OOE+OO 1.20E+OO 2.40E+OO 
5r-90 1.0449E+OO 30,137.665 60,275.329 O.OOE+OO 3.15E+04 6.3OE+04 
Tc-99 32525E-04 30,137.665 60,275.329 O.OOE+OO 9.80E+OO 1.96E-Kl1 
Th-229 8.2305E-Q5 30,137.665 60,275.329 O.OOE+OO 2.48E+OO 4.96E+OO 
Th-23O 1.2533E-06 30,137.665 60,275.329 O.OOE+OO 3.78E-Q2 7.55E-Q2 
Th-232 -9.0328E-Q8 30,137.665 0.000 2.72E-Ql 2.69E-Q1 2.72E-Ol 
TI-208 1.2085E-Q2 30,137.665 60,275.329 O.OOE+OO 3.64E-Kl2 7.28E-Kl2 
U-232 3.2729E-Q2 30,137.665 60,275.329 O.OOE+OO 9.66E-Kl2 1.97E-Kl3 Thermal Power 
U-233 -3.3244E-03 30,137.665 0.000 9.15E+02 8.15E+02 9.15E+02 Nominal Heat Bounding 
U-234 8.1769E-Q4 30,137.665 60,275.329 O.OOE+OO 2.46E-Kl1 4.93E-Kll Output Heat Output 
U-235 5.7813E-Q8 30,137.665 60,275.329 1.87E-Q4 1.93E-Q3 3.67E-Q3 /Wattsl /Wattsl
 
U-236 1.3273E-Q7 30,137.665 60,275.329 O.OOE+OO 4.00E-Q3 8.00E-03 6.32E+02 1.24E+03
 

U-238 -3.1121E-l0 30,137.665 0.000 1.20E-Q4 1.10E-Q4 1.20E-Q4 Total Total
 
Y-90 1.0449E+OO 30,137.665 60,275.329 O.OOE+OO 3.15E+04 6.3OE+04 
Other Radionuclides 3.69E+04 7.37E+04 
m. Template SeIedioJI Summary, B and CIIed<II 
Template Selection SummarY 

FromSFD Used Basis for Parameter Differences:
 
Reactor Moderator: UGHTWATER UGHTWATER This Template was um for the following reasons:
 

Fuel Cladding: SST (304) ZIRC This fuel matches on all parameters except dadding and enrichment (unknown). 
BOL HM Constituents: Th02-U02 ThandU 

BOl Enrichment 0/0: 6010100 

Burnup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimsted 

Nomlnal:1 30,137.665 Nominal bumup laken from 8FD and convel'ted to MWd using BOl.=2575.869kg 
Bounding: 60.275.329 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimsted Bumupl
BumUD MultiDlIer Given BUmUD Estimated EOL HMlGlven EOL HM 

Nomlnal:1 0.52 I 1.001 
Bounding: 1.05 ,

Reactor shutdown, core removal. storage, sl'llppang or other date confllmmg that Irradiation ceased for fuel.
 

~otal bumup for all fuel associated With this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdIMT).
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I Fuel Radionuclide Inventory Worksheet 

I. FuelllJl<\T~lnforma(iO!l Estimated 
Fuel Name: DRESDEN I (EOO161) 1Fuel decay start date: 1973 Canister usage: 

SNFID#: 928 estimates as 0': 2030 BWR 
Fuel Unlla & Oeser: 1 - 6 X6 ROD ARRAV Template: PWR (Ught Water, Zire, 0 to 5%, U) 1.00 
Heavy Metal Mass: BOl=111.50kg ; EOl=109.85kg "Tempi... Bumup(MWd): 61.92 
ROD Storage Site: INEEL Tempi'" BOL Heavy Metal Masa (MT): 0.00176911
 

Tempi... Decay Time' 50 years
 

n.~tes m x" x. b y" y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 1.0733E-09 1,566.219 3,132.438 O.ooE+OO 1.68E-06 3.38E-06 Avg. MeV 
Am-241 1.4751E-01 1,566.219 3,132.438 O.ooE+OO 2.31E+02 4.62E+02 0.0150 1.192E+14 
Am-242m 2.6809E-04 1,566.219 3,132.438 O.ooE+OO 4.20E-01 8.40E-01 0.0250 2.389E+13 
Am-243 6.2484E-04 1,566.219 3,132.438 O.ooE+OO 9.79E-01 1.96E+OO 0.0375 2.251E+13 
C-14 4.7820E-Q5 1,566.219 3,132.438 O.ooE+OO 7.49E-Q2 1.50E-Q1 0.0575 2.816E+13 
CI-38 8.0297E-07 1,566.219 3,132.438 O.ooE+OO 1.26E-Q3 2.52E-03 0.0650 1.316E+13 
Cm-243 1.7426E-Q4 1,566.219 3,132.438 O.ooE+OO 2.73E-Q1 5.46E-01 0.1250 8.755E+12 
Cm-244 2.7616E-02 1,566.219 3,132.438 O.ooE+OO 4.33E+01 8.65E+01 0.2250 1.124E+13 
Co-50 3.5610E-04 1,566.219 3,132.438 O.ooE+OO 5.58E-01 1.12E+OO 0.3750 4.852E+12 
Cs-134 2.625OE-07 1,566.219 3,132.438 O.ooE+OO 4.11E-04 8.23E-04 0.5750 1.143E+14 
Cs-135 1.4433E-05 1,566.219 3,132.438 O.ooE+OO 2.26E-02 4.52E-02 0.8500 t.116E+t2 
CS-137 9.8870E-01 1,566.219 3,132.438 O.ooE+OO 1.55E+03 3.10E+03 1.2500 7.100E+11 
Eu-154 6.0320E-Q3 1,566.219 3,132.438 O.ooE+OO 9.45E+OO 1.89E+01 1.7500 3.122E+10 
Eu-155 2.1770E-Q4 1,566.219 3,132.438 O.ooE+OO 3.41E-Q1 6.82E-Q1 2.2500 5.131E+06 
Fe-55 7.9296E-07 1,566.219 3,132.438 O.ooE+OO 1.24E-03 2.48E-Q3 2.7500 1.808E+07 
H-3 8.9486E-03 1,566.219 3,132.438 O.ooE+OO 1.40E+01 2.5OE+01 3.5000 1.291E+06 
1-129 9.8288E-07 1,566.219 3,132.438 O.ooE+OO 1.54E-03 3.08E-03 5.ססOO 5.514E+OS 
Kr-SS 1.0707E-02 1,566.219 3,132.438 O.ooE+OO 1.68E+01 3.35E+01 7.ססOO 6.352E+04 
Np-237 1.1927E-05 1,566.219 3,132.438 O.ooE+OO 1.87E-02 3.74E-02 11.ססoo 7.294E+03 
Pa-231 1.4703E-09 1,566.219 3,132.438 O.ooE+OO 2.30E-06 4.61E-Q6 
Pb-21 0 1.6828E-10 1,566.219 3,132.438 O.ooE+OO 2.64E-Q7 5.27E-Q7 
Pm-147 6.9606E-Q6 1,566.219 3,132.438 O.ooE+OO 1.09E-Q2 2.18E-Q2 
Pu-238 6.6263E-Q2 1,566.219 3,132.438 O.ooE+OO 1.04E+02 2.08E+02 
Pu-239 1.1618E-Q2 1,566.219 3,132.438 O.ooE+OO 1.82E+01 3.64E+01 
Pu-240 1.5142E-02 1,566.219 3,132.438 O.ooE+OO 2.37E+01 4.74E+01 
Pu-241 4.3766E-01 1,566.219 3,132.438 O.ooE+OO 6.SSE+02 1.37E+03 
Pu-242 6.425OE-OS 1,566.219 3,132.438 O.ooE+OO 1.01E-01 2.01E-Q1 
Ra-226 3.SS01E-10 1,566.219 3,132.438 O.ooE+OO 6.03E-Q7 1.21E-Q6 
Ra-228 5.2955E-12 1,566.219 3,132.438 O.ooE+OO 8.29E-Q9 1.66E-Q8 
Ru-106 2.0413E-14 1,566.219 3,132.438 O.ooE+OO 3.20E-11 6.39E-11 
8e-79 1.2376E-Q5 1,566.219 3,132.438 O.ooE+OO 1.94E-Q2 3.88E-Q2 
8n-126 2.5210E-Q5 1,566.219 3,132.438 O.ooE+OO 3.95E-Q2 7.90E-Q2 
8r-90 6.4163E-01 1,566.219 3,132.438 O.ooE+OO 1.ooE+03 2.01E+03 
To-99 3.9357E-Q4 1,566.219 3,132.438 O.ooE+OO 6.16E-01 1.23E+OO 
Th-229 1.5644E-10 1,566.219 3,132.438 O.ooE+OO 2.45E-07 4.90E-Q7 
Th-230 2.1972E-08 1,566.219 3,132.438 O.ooE+OO 4.38E-Q5 8.76E-Q5 
Th-232 5.3038E-12 1,566.219 3,132.438 O.ooE+OO 8.31E-Q9 1.66E-Q8 
TI-208 1.5138E-Q1 1,566.219 3,132.438 O.ooE+OO 2.37E-Q4 4.14E-Q4 
U-232 4.1oo5E-Q7 1,566.219 3,132.438 O.ooE+OO 6.42E-Q4 1.28E-03 Thermal Power 
U-233 2.5856E-Q8 1,566.219 3,132.438 O.ooE+OO 4.05E-Q5 8.10E-Q5 Nominal Heat Bounding 
U-234 5.2665E-Q5 1,566.219 3,132.438 O.ooE+OO 8.25E-Q2 1.65E-Q1 Output Heat Output 
U-235 -1.4487E-Q6 1,566.219 0.000 3.62E-03 1.35E-Q3 3.62E-Q3 /Watts\ /Watts\ 
U-238 7.5888E-Q6 1,566.219 3,132.438 O.ooE+OO 1.19E-Q2 2.38E-02 2.83E+01 5.67E+01 
U-238 -2.6129E-07 1,566.219 0.000 3.69E-02 3.65E-Q2 3.69E-Q2 Total Total 
V-90 6.4180E-Q1 1,566.219 3,132.438 O.ooE+OO 1.01E+03 2.01E+03 
Other Radionuelides 1.49E+03 2.98E+03 

'm. Tel1lPlate$deetioo ~l'y. u. and CIleclos 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: UGHTWATER UGHTWATER 

Fuel Cladding: ZIRe-2 ZIRe 
BOL HM Con_Ia: U02 U 

BOl Enrichment ".: 1.50044843 Ot05 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nominal: 1,533.125 1.566.219 Nominal bumup calculated from th& heavy metal mass destroyed. 
Bounding:1 3,132.438 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumup Multiplier Given Bumup Estimated EOL HMlGlven EOL HM 

Nominal: 0.40 1.02 I 1.001 
Bounding:1 0.80 ,

Reador shutdown, core removal, stomge, stllpptng or other date conflnmng that Irradiation ceased for fuel. 

210lal biJmup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdIMT). 
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Fuel Radionuclide Inventory Worksheet 

I. Fuel and Template IJifoll'JDlllion
 Estimated
 

Fuel Name: DRESDEN I (UNOO64) 1Fuel decay start date: 1973
 Canister usage:
 
SNFID#: 47 Estimates as of: 2030
 BWR
 

Fuel Unilll & Oeser: 1 - 6 X 6 ROD ARRAY Templalll: PWR (Ught Water, Zirc, 0 to 5%, U) 1.00 
Heavy Metal Masa: BOl.=58.851<g ; EOl.=57.28kg 'Template Bumup(MWd): 61.92 
ROD Storage SIte: INEEl Templalll BOl Heavy Metal Mass (MT): 0.00176911 

Template Decay Time" 50 years 

ll.&timates m x" x. b y" y. Gamma Sources
 

Photon Total
 
CilMWd From Nominal Bounding Fuel Initial ActMty Nominal Fuel Bounding Fuel Energy Photons/sec
 

Radionuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (boUnding)
 

Ae-227 1.0733E-Q9 1,489.192 2,978.384 O.OOE+OO 1.60E-06 3.20E-06 Avg. Me_V~~~~~_
 

Am-241 1.4751 E-Ql 1,489.192 2,978.384 O.OOE+OO 2.20E+02 4.39E+02 0.0150 1.133E+14
 

Am-242m 2.6809E-04 1,489.192 2,978.384 O.OOE+OO 3.99E-Ql 7.98E-Ql 0.0250 2.271E+13
 

Am-243 6.2484E-04 1,489.192 2,978.384 O.OOE+OO 9.31E-Ql 1.86E+OO 0.0375 2.140E+13
 

C-14 4.7820E-05 1,489.192 2,978.384 O.OOE+OO 7.12E-Q2 1.42E-Ql 0.0575 2.678E+13
 

CI-36 8.0297E-Q7 1,489.192 2,978.384 O.OOE+OO 1.20E-Q3 2.39E-Q3 0.0850 1.251E+13
 

Cm-243 1.7426E-04 1,489.192 2,978.384 O.OOE+OO 2.60E-Ql 5.19E-Ql 0.1250 8.324E+12
 

Cm-244 2.7616E-Q2 1,489.192 2,978.384 O.OOE+OO 4.11E+Ol 8.23E+Ol 0.2250 1.068E+13
 

Co-6O 3.5610E-04 1,489.192 2,978.384 O.OOE+OO 5.30E-Ol 1.06E+OO 0.3750 4.613E+12
 

Cs-l34 2.6260E-Q7 1,489.192 2,978.384 O.OOE+OO 3.91E-04 7.82E-04 0.5750 1.086E+14
 

Cs-l35 1.4433E-Q5 1,489.192 2,978.384 O.OOE+OO 2.15E-02 4.30E-Q2 0.8500 1.061E+12
 

Cs-137 9.8870E-Ol 1,489.192 2,978.384 O.OOE+OO 1.47E+03 2.94E+03 1.2500 6.751E+11
 

Eu-l54 6.0320E-03 1,489.192 2,978.384 O.OOE+OO 8.98E+OO 1.80E+Ol 1.7500 2.969E+l0
 

Eu-155 2.1770E-04 1,489.192 2,978.384 O.OOE+OO 3.24E-Ol 6.48E-Ol 2.2500 4.879E+06
 

Fe-55 7.9298E-Q7 1,489.192 2,978.384 O.OOE+OO 1.18E-03 2.36E-03 2.7500 1.719E+07
 

H-3 8.9486E-Q3 1,489.192 2,978.384 O.OOE+OO 1.33E+Ol 2.67E+Ol 3.5000 1.227E+06
 

1-129 9.8288E-Q7 1,489.192 2,978.384 O.OOE+OO 1.46E-Q3 2.93E-Q3 5.0000 5.243E+05
 

K.-85 1.0707E-Q2 1,489.192 2,978.384 O.OOE+OO 1.59E+Ol 3.19E+Ol 7.0000 6.040E+04
 

Np-237 1.1927E-QS 1,489.192 2,978.384 O.OOE+OO 1.78E-Q2 3.55E-Q2 11.0000 6.935E+03
 

Pa-231 1.4703E-09 1,489.192 2,978.384 O.OOE+OO 2.19E-06 4.38E-06 
Pb-21 0 1.6828E-l0 1,489.192 2,978.384 O.OOE+OO 2.51E-07 5.01E-Q7 
Pm-147 6.9606E-06 1,489.192 2,978.384 O.OOE+OO 1.04E-02 2.07E-Q2 
Pu-238 6.6263E-Q2 1,489.192 2,978.384 O.OOE+OO 9.87E+Ol 1.97E+02 
Pu-239 1.1618E-Q2 1,489.192 2,978.384 O.OOE+OO 1.73E+Ol 3.46E+Ol 
Pu-240 1.S142E-Q2 1,489.192 2,978.384 O.OOE+OO 2.25E+Ol 4.51 E+Ol 
Pu-241 4.3768E-Ql 1,489.192 2,978.384 O.OOE+OO 6.52E+02 1.30E+03 
Pu-242 6.4260E-05 1,489.192 2,978.384 O.OOE+OO 9.57E-Q2 1.91E-Ql 
Ra-226 3.8501E-l0 1,489.192 2,978.384 O.OOE+OO 5.73E-07 1.15E-Q6 
Ra-228 S.2955E-12 1,489.192 2,978.384 O.OOE+OO 7.89E-09 l.58E-oB 
Ru-l06 2.0413E-14 1,489.192 2,978.384 O.OOE+OO 3.04E-ll 6.08E-ll 
Se-79 1.2376E-05 1,489.192 2,978.384 O.OOE+OO 1:84E-Q2 3.69E-Q2 
8n-126 2.S210E-Q5 1,489.192 2,978.384 O.OOE+OO 3.7SE-Q2 7.51E-Q2 
S.-90 6.4163E-Ql 1,489.192 2,978.384 O.OOE+OO 9.56E+02 1.91E+03 
Te-99 3.9357E-04 1,489.192 2,978.384 O.OOE+OO 5.86E-Ql 1.17E+OO 
Th-229 1.5644E-l0 1,489.192 2,978.384 O.OOE+OO 2.33E-Q7 4.66E-Q7 
Th-230 2.7972E-OB 1,489.192 2,978.384 O.OOE+OO 4.17E-QS 8.33E-Q5 
Th-232 5.3036E-12 1,489.192 2,978.384 O.OOE+OO 7.90E-Q9 1.58E-OB 
T1-208 1.S136E-Q7 1,489.192 2,978.384 O.OOE+OO 2.25E-04 4.51E-04 
U-232 4.1005E-Q7 1,489.192 2,978.384 O.OOE+OO 6.11E-04 1.22E-03 Thermal Power 
U-233 2.5856E-OB 1,489.192 2,978.384 O.OOE+OO 3.85E-05 7.70E-Q5 Nominal Heat Bounding 
U-234 5.2665E-Q5 1,489.192 2,978.384 O.OOE+OO 7.84E-Q2 1.57E-Ql Output Heat Output 
U-235 -1.4487E-06 1,489.192 0.000 1.91 E-Q3 O.OOE+OO 1.91E-03 /Watts} /Watts} 
U-236 7.5888E-06 1,489.192 2,978.384 O.OOE+OO 1.13E-02 2.26E-Q2 2.69E+Ol 5.39E+Ol 
U-238 -2.6129E-Q7 1,489.192 0.000 1.95E-Q2 1.91E-Q2 1.95E-Q2 Total Total 
Y-90 6.4180E-Ql 1,489.192 2,978.384 O.OOE+OO 9.56E+02 1.91E+03 
Other Radionuelides 1.42E+03 2.84E+03 
m.TemoIate~ Suntmllrv, Ilur!luD~, amJ()~ 
Template Selection SUmmary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: UGHTWATER LIGHT WATER 

Fuel Cladding: 21RG-2 ZIR~ 
BOl HM Conslltuenlll: U02 U 

BOl Enrichment %: 1.5005013 Ot05 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nominal:1 823.8581 1,489.192 Nomnal bumup caJaJlated lrom the heavy metal mass destroyed. 
Bounding:1 2,978,384 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
BumUD MultiDlier Given Bumup Estimated EOl HMlGlven EOl HM 

Nominal: 0.72 1.81 I 1.001 
Bounding: 1.45 , 

Reactor shutdown, core r€moval, storage, shiPping or other date conflnmng that Irradiation ceased for fuel.
 

2Tolal bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWG'MT).
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Fuel Radionuclide Inventory Worksheet 

1. Fvd a1ld TeJIl{llate W.-_tum Estimated 
Fuel Name: DRESII. HBR. BR-3. BRP. TMI 'Fuel decay start date: 1979 Canister usage: 

SNFID#: 50 Estimates 8S ot: 2030 HIC 
Fuel Units & Des...: 1 - CANISTER OF SCRAP Template: PWR (Light Water, Zire, 0 to 5~o, U) 1.00 
Heavy Metal Mas.: BOL: ; EOl:19.53kg 'Template Bumup(MWd): 61.92 
ROD Storage SIta: INEEl Template BOl Heavy Metal Mass (MT): 0.00176911 

Template Decay Time' 50 years 

n. Estimates m x, Xb b y, Yb Gamma Sources 
Photon T.-tal 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 1.0733E-Q9 815.377 815.377 O.OOE+OO 8.75E-07 8.75E-07 Avg. MeV 
Am-241 1.4751E-01 815.377 815.377 O.OOE+OO 1.20E+02 1.20E+02 0.0150 3.103E+13 
Am-242m 2.6809E-Q4 815.377 815.377 O.OOE+OO 2.19E-01 2.19E-01 0.0250 6.218E+12 
Am-243 6.2484E-04 815.377 815.377 O.OOE+OO 5.09E-Q1 5.09E-01 0.0375 5.8S9E+12 
C-14 4.7820E-05 815.377 815.377 O.OOE+OO 3.90E-02 3.90E-02 0.0575 7.331E+12 
CI-36 8.0297E-07 815.377 815.377 O.OOE+OO 6.55E-Q4 6.55E-Q4 0.0850 3.426E+12 
Cm-243 1.7426E-04 815.377 815.377 O.OOE+OO 1.42E-01 1.42E-Ol 0.1250 2.279E+12 
Cm-244 2.7616E-02 815.377 815.377 O.OOE+OO 2.25E+01 2.25E+01 0.2250 2.925E+12 
Co-6O 3.5610E-04 815.377 815.377 O.OOE+OO 2.90E-01 2.90E-Ol 0.3750 1.263E+12 
Cs-l34 2.6260E-Q7 815.377 815.377 O.OOE+OO 2.14E-04 2.14E-Q4 0.5750 2.974E+13 
Cs-l35 l.4433E-05 815.377 815.377 O.OOE+OO 1.18E-02 1.18E-02 0.8500 2.904E+11 
Cs-137 9.8870E-01 815.377 815.377 O.ooE+OO 8.06E+02 8.06E+02 1.2500 1.848E+11 
Eu-l54 6.0320E-03 815.377 815.377 O.ooE+OO 4.92E+OO 4.92E+OO 1.7500 8.127E+09 
Eu-155 2.1770E-04 815.377 815.377 O.OOE+OO 1.78E-Q1 1.78E-01 2.2500 1.336E+06 
Fe-55 7.9296E-07 815.377 815.377 O.OOE+OO 6.47E-04 6.47E-Q4 2.7500 4.707E+06 
H-3 8.9486E-03 815.377 815.377 O.OOE+OO 7.30E+OO 7.30E+OO 3.5000 3.359E+05 
1-129 9.8288E-Q7 815.377 815.377 O.OOE+OO 8.01E-Q4 8.01E-Q4 5.0000 1.435E+05 
Kr-85 1.0707E-Q2 815.377 815.377 O.OOE+OO 8.73E+OO 8.73E+OO 7.0000 1.653E+04 
Np-237 1.1927E-Q5 815.377 815.377 O.OOE+OO 9.72E-Q3 9.72E-Q3 11.0000 t.899E+03 
Pa-231 1.4703E-Q9 815.377 815.377 O.OOE+OO 1.20E-06 1.20E-Q6 
Pb-21 0 1.8828E-10 815.377 815.377 O.OOE+OO 1.37E-Q7 1.37E-Q7 
Pm-147 6.9606E-Q6 815.377 815.377 O.OOE+OO 5.68E-03 5.88E-Q3 
Pu-238 6.6263E-Q2 815.377 815.377 O.OOE+OO 5.40E+01 5.40E+01 
Pu-239 1.1618E-Q2 815.377 815.377 O.OOE+OO 9.47E+OO 9.47E+OO 
Pu-240 1.5142E-Q2 815.377 815.377 O.OOE+OO 1.23E+01 1.23E+01 
Pu-241 4.3766E-01 815.377 815.377 O.OOE+OO 3.57E+02 3.57E+02 
Pu-242 6.4260E-Q5 815.377 815.377 O.OOE+OO 5.24E-02 5.24E-02 
Ra-226 3.8501E-10 815.377 815.377 O.OOE+OO 3.14E-07 3.14E-07 
Ra-228 5.2955E-12 815.377 815.377 O.OOE+OO 4.32E-09 4.32E-09 
Ru-106 2.0413E-14 815.377 815.377 O.OOE+OO 1.66E-11 1.66E-11 
Se-79 1.2376E-Q5 815.377 815.377 O.OOE+OO 1.01E-Q2 1.01E-02 
Sn-126 2.5210E.Q5 815.377 815.377 O.OOE+OO 2.06E-02 2.06E-02 
Sr-90 6.4163E-01 815.377 815.377 O.OOE+OO 5.23E+02 5.23E+02 
Te-99 3.9357E-Q4 815.377 815.377 O.ooE+OO 3.21E-01 3.21E-Ql 
Th-229 1.5644E-10 815.377 815.377 O.OOE+OO 1.28E-07 1.28E-Q7 
Th-230 2.7972E-Q8 815.377 815.377 O.OOE+OO 2.28E.Q5 2.28E-05 
Th-232 5.3036E-12 815.377 815.377 O.OOE+OO 4.32E-Q9 4.32E-09 
T1-2OB 1.5136E-Q7 815.377 815.377 O.ooE+OO 1.23E-Q4 1.23E-Q4 
U-232 4.1005E-Q7 815.377 815.377 O.ooE+OO 3.34E-Q4 3.34E-Q4 Thermal Power 
U-233 2.5856E-08 815.377 815.377 O.OOE+OO 2.11E-Q5 2.11E.Q5 Nominal Heat Bounding 
U-234 5.2665E-Q5 815.377 815.377 O.OOE+OO 4.29E-Q2 4.29E-Q2 Output Heat Output 
U-235 -1.4487E-Q6 815.377 0.000 1.41E-Q3 2.28E-Q4 1.41E-Q3 <Watts) <Watts) 
U-236 7.5888E-Q6 815.377 815.377 O.OOE+OO 6.19E-Q3 6.19E-Q3 1.47£+01 1.47E+Ol 
U-238 -2.6129E-Q7 815.377 0.000 6.63E-Q3 6.42E-03 6.63E-Q3 Total Total 
V-90 6.4180E-Q1 815.377 815.377 O.OOE+OO 5.23E+02 5.23E+02 
Other Radianuelldes 7.77E+02 7.77E+02 

m.1'emolate~~"",$1Il'lllI andCIled<s 
Template Selection Summary 

FromSFD Used Basis lor Parameter Differences: 
Reactor Moderator: UGHTWATER L1GHTWATEA This Template was used for the following reasons: 

Fuel Cladding: ZIRC ZIRC This fuel matches on all parameters except enrichment (unknown). 
BOl HM Constltuants: U02 U 

BOl enrichment 0/..: Ot05 

BumupSumma~(MWd)' Basis for bumup used in estimate: 
From SFD Estimated 

Nomlnal:1 I 815.3n Nominal bumup set equal to bounding bumup.
Bounding: 815.3n Bounding bumup taken from SFD and converted to MWd using BOl.=2O.384l<g 

Checks 

Estimated Bumup/
Bumul> Mul1ll>11ar Given Bumup E.timeted EOl HMlGlven EOl HM 

Nominal: 1.14 1 1.001 
Bounding: 1.14 ,

Reactor shutdown. core removal, storage. shlpptng or other date conflmung that Irradiation ceased for fuel.
 

2Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd'MT).
 

I
 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 

I 
I 
I
 
I 

DOElSNF/REP-Q78 December 2003 
Revision 1 Page 0-57 

I
 



I 
IFuel Radionuclide'lnventory Worksheet 

1. Fuel and Te.npIal.1! Inl.>tmation Estimated 
Fuel Name: EBR-II & TREAT EXPERIMENTS 1 Fuel decay start date: 1979 Canister usage: 

SNFID#: 858 Estimates as of: 2030 HIC 
Fuel Units & DesOT: 1 . CANISTER OF SCRAP Template: FFTF (FAST, SST, 10 to 30%, Pu & U) 1.00 
Heavy Metal Mass: BOl= ; EOl=17.84k9 'TemplaleSumup(MWd): 5011,2 
ROD Sto.-- SIto: INEEl Template SOL Heavy Metal Mass (MT): 0,0329181 

Template Decay Time' 50 yaars 
Do Estimates m x. x. b Y. y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel
 Energy Photonslsec 

Radionuelide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci)
 Group (bounding) 
Ae·227 9,4369E-12 2,666.340 2,666,340 O,ooE+OO 2.52E-08 2.52E-08 Avg. MeV 
Am·241 1.1078E-01 2,666.340 2,666.340 3.95E+01 3.35E+02 3.35E+02 0.0150 5.909E+13 
Am-242m 1,794OE-03 2,666.340 2,666.340--- O.ooE+OO 4.78E+OO 4.78E+OO 0.0250 1.136E+13 
Am-243 1.0724E-04 2,666.340 2,666.340 O.ooE+OO 2.86E-ol 2.86E-01 0.0375 1.291E+13 
C-14 2.5942E-05 2,666.340 2,666,340 O,OOE+OO 6.92E-02 6.92E-02 0.0575 1.475E+13 
CI-36 3.4243E-10 2,666.340 2,666.340 O.ooE+OO 9.13E-07 9.13E-07 0.0850 6.063E+12 
Cm-243 2.8217E-04 2,666.340 2,666.340 O.ooE+OO 7.52E-01 7.52E-ol 0.1250 3,994E+12 
Cm-244 7.7027E-04 2,666.340 2,666.340 O.ooE+OO 2.05E+OO 2.05E+OO 0.2250 5.038E+12 
Co-6O 1.3011E-04 2,666.340 2,666.340 O.ooE+OO 3.47E-ol 3.47E-Ol 0.3750 2.145E+12 
Cs-l34 1.2951E-07 2,666.340 2,666.340 O.ooE+OO 3.45E-04 3.45E-04 0.5750 9.087E+13 
Cs-135 4.7693E-05 2,666.340 2,666.340 O.ooE+OO 1.27E-Ol 1.27E-ol 0.8500 4.747E+l1 
Cs-137 9,3351E-ol 2,666.340 2,666.340 O.ooE+OO 2.49E+03 2,49E+03 1.2500 2.811E+l1 
Eu-l54 2.6341E-03 2,666.340 2,666.340 O.ooE+OO 7.02E+OO 7.02E+OO 1.7500 1.294E+10 
Eu-155 4.0968E-04 2,666.340 2,666.340 O.ooE+OO 1.09E+OO 1.09E+OO 2.2500 1.412E+06 
Fe-55 2.5543E-07 2,666.340 2,666.340 O.ooE+OO 6.81E-04 6.81E-04 2.7500 3.799E+07 
H-3 1.2053E-03 2,666.340 2,666.340 O,oOE+OO 3,21E+OO 3.21E+OO 3.5000 1.579E+05 
1-129 1.2891E-06 2,666.340 2,666.340 O.ooE+OO 3.44E-03 3.44E-03 5.ססOO 6.699E+04 
Kr-85 7.OO43E-03 2,666,340 2,666.340 O.ooE+OO 1.87E+Ol l,87E+Ol 7.ססOO 7.628E+03 
Np-237 4.3622E-06 2,666.340 2,666.340 O.ooE+OO 1.16E-02 1.16E-02 11.ססOO 8.718E+02 
Pa-231 1.6733E-ll 2,666.340 2,666.340 O,ooE+OO 4.46E-08 4,46E-08 
Pb-21 0 6.0684E-12 2,666.340 2,666.340 O,ooE+OO 1.62E-08 1.62E-08 
Pm-147 1.1315E-05 2,666.340 2,666.340 O.ooE+OO 3.02E-02 3.02E-02 
Pu-238 6.1482E-03 2,666.340 2,666.340 O.ooE+OO 1.64E+Ol 1.64E+Ol 
Pu-239 -3.5520E-02 2,666.340 0.000 3.25E+02 2.3OE+02 3.25E+02 
Pu-24O 2.0590E-02 2,666.340 2,666.340 l,65E+02 2.20E+02 2.20E+02 
Pu-241 -2.0307E+OO 2,666.340 0.000 7.41E+03 1.99E+03 7.41E+03 
Pu-242 1.1252E-05 2,666,340 2,666.340 4.4OE-02 7.4OE-02 7.4OE-02 
Ra-226 1.6601E-ll 2,666,340 2,666.340 O.ooE+OO 4.43E-08 4.43E-08 
Ra-228 3.7077E-16 2,666.340 2,666.340 O.ooE+OO 9.89E-13 9.89E-13 
Ru-106 3.3126E-14 2,666.340 2,666.340 O,ooE+OO 8.83E-ll 8.83E-ll 
5e--79 1.0117E-05 2,666.340 2,666.340 O.ooE+OO 2.70E-02 2.70E-02 
5n-126 4.3902E-05 2,666,340 2,666.340 O.ooE+OO 1.17E-Ol 1.17E-ol 
5r-90 3.2926E-ol 2,666,340 2,666.340 O.ooE+OO 8.78E+02 8.78E+02 
Tc-99 3.9412E-04 2,666.340 2,666.340 O,ooE+OO l.05E+OO 1.05E+OO 
Th-229 3.6957E-12 2,666.340 2,666.340 O,ooE+OO 9.85E-09 9.85E-09 
Th-230 1.6942E-09 2,666.340 2,666.340 O.ooE+OO 4.52E-06 4.52E-06 
Th-232 4.6236E-16 2,666.340 2,666.340 O.ooE+OO 1.23E-12 1.23E-12 
T1-2OB 4.0390E-07 2,666.340 2,666.340 O.ooE+OO 1.08E-03 1.08E-03 
U-232 1.0941E-06 2,666.340 2,666.340 O,ooE+OO 2.92E-03 2.92E-03 Thermal Power 
U-233 8.1218E-l0 2,666.340 2,666.340 O.ooE+OO 2.17E-06 2.17E-06 Nominal Heat Bounding 
U-234 5.3101E-06 2,666.340 2,666.340 O.ooE+OO 1.42E-02 1.42E-02 Output HeaIOutpul 
U-235 -6.7647E-09 2,666.340 0.000 6,66E-05 4,86E-05 6.66E-05 /Wattsl /Wallsl 
U-236 2.1272E-07 2,666,340 2,666.340 O.ooE+OO 5,67E-04 5.67E-04 4.38E+Ol 4.69E+Ol 
U-238 -1.7914E-07 2,666.340 0.000 4.85E-03 4.37E-03 4.85E-03 Total Total 
Y-90 3.2926E-ol 2,666.340 2,666.340 O.ooE+OO 8,78E+02 8.78E+02 
Other Radionuclides 2.56E+03 2.56E+03 
m. Tenmlate $eIedion Su1nmlln"BunuJ andCbed<s 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: FAST FAST This Template was US9d for the following reasons:
 

Fuel Cladding: SST SST This fuel matches on all pa'affi6ters except enrichment (unknown).
 
BOL HM Constituents: PU02-U02 Pu and U 

BOl Enrichment 0/0: 10to 30 

Bumup Summary (MWd) Basis for bumup used in estimate: 
From SFD I Estimated 

Nomlnal:1 I 2,666.340 Nominal bumup sot equal 10 bounding bumup. 
Boundlng:1 I 2,666.340 Bounding bumup taken from SFD and converted to MWd using BOl=2O.51Okg 

Checks 
Estimated Bumupl 

SumUD MultiDlier Given BumuD Estimated EOl HMlGlven EOl HM 
Nominal: 0.85 I 1.001 

Bounding: 0.85 , 
Reactor shutdoVllll, core removal, storage, shlppmg or other date conflnmng that lnadiatlOO ceased for fuel.
 

2Total bumup for all fuel associated with this YiOrksheet must be diVided by BOl heavy metal mass to get specific bumup values (MWd'MT).
 

I 
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Fuel Radionuclide Inventory Worksheet 
J. FuehndT.......te W~ll Estimated 

Fuel Name: EBR-II NITRIDE FUEL EXPER 1Fuel decay start date:
 1994 Canister usage: 
SNFID#: 363 EstImates as of:
 2030 18"xl0' 

Fuel Units & Oeser: 64 - ROD Template:
 FFTF (FAST, SST, 10 to 30%, Pu & U) 0.32 
Heavy Metal Maaa: BO~ ; EO~9,59k9 "Template Bumup(MWd):
 5011.2 
ROD Storage Site: INEEl Template BOl Heavy Metal Mass (MT):
 0,0329181 

Template Decay Time'
 35 years 
JJ.~les m x" x. b y" y. Gamma Sources 

Photon Total 
CUMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel BOUnding Fuel Energy Photons/sec 

Radionuelide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Invenlories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 6,1822E-12 833.805 1,563,384 O,OOE-tOO 5.15E-09 9.67E-09 Avg.MeV 
Am-241 1.1066E-ol 833.805 1,563,384 2,01E+Ol 1,12E+02 1.93E+02 0,0150 5.131E+13 
Am-242m 1.9247E-03 833.805 1,563,384 O.OOE-tOO 1.60E-tOO 3.01 E-tOO 0,0250 1,017E+13 
Am-243 1.0740E-04 833.805 1.563.384 O.OOE-tOO 8,96E-02 1.68E-Ol 0,0375 1.181E+13 
C-14 2.6042E-05 833.805 1.563.384 O.OOE-tOO 2,17E-02 4.07E-02 0,0575 1.181E+13 
CI-36 3.4243E-l0 833.805 1,563.384 O.OOE-tOO 2,86E-07 5,35E-07 0,0850 S.658E+12 
Cm-243 4.0629E-04 833,805 1,563.384 O.OOE-tOO 3.39E-Ol 6.35E-Ol 0.1250 3.982E+12 
Cm-244 1.6024E-03 833.805 1,563.384 O.OOE-tOO 1.34E-tOO 2.51E-tOO 0.2250 4.566E+12 
Co-60 3.4283E-03 833.805 1,563.384 O.OOE-tOO 2.86E-tOO 5.36E-tOO 0.3750 1.979E+12 
Cs-l34 1.5565E-03 833.805 1,563.384 O.OOE-tOO 1.30E-tOO 2.43E-tOO 0.5750 8.020E+13 
Cs-l35 4.7693E-05 833.805 1.563.384 O.OOE-tOO 3.98E-02 7.46E-02 0.8500 8.378E+11 
Cs-137 1.4007E-tOO 833.805 1.563.384 O.OOE-tOO 1.17E+03 2.19E+03 1.2500 1.003E+12 
Eu-l54 1.6184E-02 833.805 1,563.384 O.OOE-tOO 1.35E+Ol 2.53E+Ol 1.7500 2.269E+l0 
EU-155 1.3775E-02 833.805 1.563.384 O.OOE-tOO 1.15E+Ol 2.15E+Ol 2.2500 4.554E+06 
Fe-55 3.8035E-04 833.805 1,563.384 O.OOE-tOO 3.17E-Ol 5.95E-Ol 2.7500 2.591E+07 
H-3 3.8454E-03 833.805 1,563.384 O.OOE-tOO 3.21 E-tOO 6.01E-tOO 3.5000 1.288E+05 
1-129 1.2891E-06 833.805 1,563.384 O.OOE-tOO 1.07E-03 2.02E-03 5.ססOO 4.429E+04 
Kr-85 2.7658E-02 833.805 1,563.384 O.OOE-tOO 2.32E+Ol 4.36E+Ol 7.ססOO 5.054E+03 
Np-237 3.7516E-06 833.805 1,563.384 O.OOE-tOO 3.13E-03 5.87E-03 11.ססOO 5.780E+02 
Pa-231 1.2468E-ll 833.805 1.563.384 O.OOE-tOO 1.04E-08 1.95E-08 
Pb-21 0 2.4206E-12 833.805 1,563.384 O.OOE-tOO 2.02E-09 3.78E-Q9 
Pm-147 1.5671E-02 833.805 1,563.384 O.OOE-tOO 1.31E+Ol 2.45E+Ol 
Pu-238 1.4677E-02 833.805 1,563.384 O.OOE-tOO 1.24E+Ol 2.33E+Ol 
Pu-239 -3.5520E-02 833.805 0.000 1.65E+02 1.35E+02 1.65E+02 
Pu-240 2.0690E-02 833.805 1,563.384 8.38E+Ol 1.01E+02 1.16E+02 
Pu-241 -1.4799E-tOO 833.805 0.000 3.76E+03 2.53E+03 3.76E+03 
Pu-242 1.1252E-05 833.805 1,563.384 2.24E-02 3.17E-02 3.99E-02 
Ra-226 7.6524E-12 833.805 1,563.384 O.OOE-tOO 6.55E-09 1.23E-08 
Ra-228 2.4086E-16 833.805 1,563.384 O.OOE-tOO 2.01E-13 3.77E-13 
RU-l06 1.5066E-05 833.805 1,563.384 O.OOE-tOO 1.26E-02 2.36E-02 
Se-79 1.0127E-Q5 833.805 1,563.384 O.OOE-tOO 8.44E-03 1.58E-02 
Sn-126 4.3902E-05 833.805 1,563.384 O.OOE-tOO 3.86E-02 6.86E-02 
Sr-90 5.0088E-ol 833.805 1,563.384 O.OOE-tOO 4.18E+02 7.83E+02 
Te-99 3.9412E-04 833.805 1,563.384 O.OOE-tOO 3.29E-Ol 6.16E-Ol 
Th-229 2.7219E-12 833.805 1,563.384 O.OOE-tOO 2.27E-Q9 4.26E-09 
Th-230 1.0441E-Q9 833.805 1,563.384 O.OOE-tOO 8.71E-07 1.63E-06 
Th-232 3.1689E-16 833.805 1,563.384 O.OOE-tOO 2.64E-13 4.95E-13 
T1-208 4.6636E-07 833.805 1,563.384 O.OOE-tOO 3.89E-04 729E-04 
U-232 1.2638E-06 833.805 1,563.384 O.OOE-tOO 1.05E-03 1.98E-03 Thermal Power 
U-233 5.7451E-l0 833.805 1,563.384 O.OOE-tOO 4.79E-07 8.98E-07 Nominal Heat Bounding 
U-234 4.3044E-06 833.805 1,563.384 O.OOE-tOO 3.59E-03 6.73E-03 Output Heat Output 
U-235 -7.7765E-09 833.805 0.000 3.39E-05 2.74E-05 3.39E-05 /Watts) /Watts) 
U-236 1.8050E-07 833.805 1,563.384 O.OOE-tOO 1.50E-04 2.82E-04 2.03E+Ol 3_24E+Ol 
U-238 -1.7914E-07 833.805 0.000 2.47E-03 2.32E-03 2.47E-03 Total Total 
Y-90 5.0088E-ol 833.805 1,563.384 O.OOE-tOO 4.18E+02 7.83E+02 
Other Radionuelides 1.18E+03 222E+03 .m.1-'emolate$elections.u-rv.lJ_o5mbmarv.llndC~ 
Template Selection Summary 

FromSFD
 U Basis for Parameter Differences:
 
FAST
 FAST This Template was used for the following reasons:
 --Fuel Cladding:
 SST
 SST This fuel matches on all parameters except enric:tlment (unknown). 

BOl HM Conatituents:
 PulUNITR
 Puand U 
BOl Enrichment %:
 10t03O 

Bumup Summary (MWd)" Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal:1 I 833.805 Nominal bumup taken from SFD and converted to MWd using B0L=10.423kg 
Bounding:1 I 1,563.384 Bounding bumup taken from SFD and converted 10 MINd using BOL::10.423kg 

Checks 

Estimated Bumupl 
BumUD MultiDlIer Given Bumup Estimated EOl HMlGlven EOl HM 

Nominal: 0.53 1 1.001 
Bounding: 0.99 , 

Reactor shutdown, core removal, storage, shipping or other date conflnnmg that Irradiation ceased for fuel.
 

2rotal bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdIMT).
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and Template Inf.·11IlIltion Estimated 

Fuel NaRlO: EBR-II OXIDE FUEL EXPER 'Fuel decay start date: 1994 Canister usage: 
SNFIDl/: 345 estimates as of: 2030 18"xl0' 

Fuel Units & Oeser: 571 - ROD Template: FFTF (FAST. SST. 10 to 30%. Pu & U) 2.86 
Heavy Metal Mas.: BOL: ; EOL:56.99k9 2yemplate Bumup(MWd): 5011.2 
ROD Storage Site: INEEl Template SOL Heavy Metal Mass (MT): 0.0329181 

-emplate Decay Time' 35 years 
m Xo Xb b Yo Yb Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonslsec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
';A:=e::"-2;;'20:7;_--------76.o.;1-;;82;;:2;;;E=--"'12:o-----4''',"'95:o:6".o;;:9O~ ~12;;',"'390~_;;c;.224 0.OOE"'-+OO~---;c';3.06E-Q8 7.86E_Q8 AV9.MeV 
';A...m~-~24~1c--------~_1".::cl066~:;:E'---0:=:1c------4,...,9:::56~.0:::90:=----1;.;2",3:::90~.224---1.19E+02 6.68E+02 1.49E+03 0.0150 4.045E+14 
-';A::m:---;c24;;2"m"- .;-1.:;;9"24.;;7"'E=--,,03:i-----4?,,,956~.0;;:90~ ~12"",,390~.224 O.OOE+OO 9.54E+OO 2.38E+Ol 0.0250 8.058E+13 
Am-243 1.0740E-D4 4,956.090 12,390.224 O.OOE+OO 5.32E-Ol 1.33E+OO 0.0375 9.363E+13 
~C~-1-=4~----~_--~2 ....604~2'='E=--Q-"'5,o-----"4"',9""567.~0"'90,o----1;.;2'",3=,,90~.2.24 O.OOE+OO 1.29E-Ol 3.23E_Ql 0.0575 9.306E+13 
-;CC:I-~38~;_-----.-3~.4;02;:;43~E-;-1,;0----4;',9;:;;5"'6c;.0;;;90;;__-----i'12~";c390~.224 O.OOE+OO 1.70E-06 4.24E_D6 0.0850 4.484E+13 
~c"'m~-~24"'3=---------__74.~06,,2=-9;;E=--;:_04=-----4"',;:_95:::6='.0:::90~- __-::12=-,7390:?='.~2,24--0-:00E+oo 2,01 E+OO 5.03E+OO 0.1250 3.155E+13 
.,C"'m";-"244~-------;;1."'60"2;;;4~E=--;;:03:<----..c4?,,,95"'6,,.0;;:90~ __-~12,390.224 O.OOE+OO 7.94E+OO 1.99E+Ol 0.2250 3.S19E+13 
-;CC;.::o-6OSc..:_l"'34C:--------:;:3.';'4;:-283;;:;;;E=--;:-03~---_4"',;:-95:o:6='.O;o.90~ __--::12=-,-;;390~c:::.224 O,OOE+OO 1.70E+Ol 4.25E+Ol 00 .. 35775050 1.569E+13 

1.5565E_Q3 4,956.090 12,390.224--- 0.OOE=-+OO'7':'--__"'7"'.7"'1"'E"-+OO'?- "'1".9:o3"'E"'+O"'1'----lI_....:::"""o:-______'S....3...56",E=-+c.:1cc4 
-;g;.:::--::~;-;;S"'7----------:4~.-::7"'69"3"'Eo--Q~5;;--_-_-4;',;c95:o:6,,.090;:;;;;;c-- ____712;;',-;;390~.224 O.oOE+OO 2.36E-Ol 5.91E_Ql ~::: ~::~:~~ 

1.4007E+OO 4,956.090 12,390.224 0.OOE"'-+OO~--___o:6~.94:::;=E+03.:.;:-::---__::lc:.7o:4-;oE-'-+04~-jl-------''='O--------''=:::-'-= 
Eu-l54 1.6184E_Q2 4,956.090 12,390.224 ;oE+O~2:--lI--.;;1.c;;:75OO~---.;;1.:;-798~E"c+l::':10.00-E+OO""':-__;;-8.:;;0;;2:E~+O';;-;1----o,2~.0:.;-1

Eu-155 1.3775E_Q2 4,956.090 12,390.224 O.OOE+OO 6.83E+Ol 1.71E+02 2.2500 3.591E+07
 
Fe-55 3.6035E-04 4,956.090 12,390.224 O.OOE+OO 1.89E+OO 4.71 E+OO 2.7500 2.052E+08
 
H-3 3.8454E-03 4,956.090 12,390.224 O.oOE+OO 1.91E+Ol 4.76E+Ol 3.5000 9,27sE+05 

"'1-"'1,,2'=9 ._-=1'=.2::=8;:_9"'lE=---=06::--------.;4,==95;:_6:O:.7090~-_--=1~2,==3;:_90:.224 O.OOE+OO 6.39E_Q3 1.60E-02 5.ססOO 3.11SE+05 
Kr-85 2.7858E-Q2 4,956.090 12,390.224 O.OOE+OO 1.38E+02 3.45E+02 7.ססOO 3.556E+04 
Np-237 3.7516E_D6 4,956.090 12,390.224 O.OOE+OO 1.86E_Q2 4.65E-02 11.ססOO 4.068E+03 
-;p~a'-;-2;o3""1-------;;1.'-'2468~~E'-:-1;.;:l:----4?,"'95~6;:;.0~90~--___il;c2'S;3;;:90",.22",4 O.OOE+OO 6.19E_D6 1.55E-07 
Pb-21 0 2.4206E-12 4,956.090 12,390.224 O.OOE+OO 1.20E-08 3.00E_D6 
Pm-147 1.5671E_Q2 4,956.090 12,390.224 O.OOE+OO 7.77E+Ol 1.94E+02 
Pu-238 1.4877E_Q2 4,956.090 12,390.224 O.OOE+OO 7.37E+Ol 1.84E+02
 
Pu-239 -3.5520E_Q2 4,956.090 0.000 9.81 E+02 8.04E+02 9.81 E+02
 
Pu-240 2.0690E-02 4,956.090 12,390.224 4.98E+02 6.01 E+02 7.55E+02 
Pu-241 -1.4799E+OO 4,956.090 0.000 2.24E+04 1.50E+04 2.24E+04 
Pu-242 1.1252E-OS 4,956.090 12,390224 1.33E-Ol 1,89E_Ql 2.72E_Ql 
Ra-226 7.8524E-12 4,956.090 12,390.224 O.OOE+OO 3.89E-oB 9.73E-08 
Ra-228 2.4086E-16 4,956.090 12,390.224 O.OOE+OO 1.19E-12 2.98E-12 
Ru-l06 l.5066E-D5 4,956.090 12,390.224 O.OOE+OO 7.47E_Q2 1.87E_Ql 
S..79 1.0127E-D5 4,956.090 12,390.224 O.OOE+OO 5.02E_Q2 1.25E_Ql 

.,S;::n';;-1:;;2"-6 4i'.;c390~2~Ec;-D5~----4:i_',;;:95~6;:;.0~90~--___il;<'2,,,,390~.2~~24 O.OOE+OO 2.18E_Ql 5.44E_Ql 
Sr-90 5.0068E_Ql 4,956.090 12,390.224 O.OOE+OO 2.48E+03 6.21E+03 
Te-99 3.9412E-D4 4,956.090 12,390.224 O.OOE+OO l.95E+OO 4.88E+OO 
Th-229 2.7219E-12 4,956.090 12,390.224 O.OOE+OO 1.35E-08 3.37E-oB 
Th-230 1.0441E_Q9 4,956.090 12,390.224 O.OOE+OO 5.17E_D6 1.29E-D5 
Th-232 3.1689E-16 4,956.090 12,390.224 O.OOE+OO 1.57E-12 3.93E-12 
T1-208 4.6838E-07 4,956.090 12,390.224 O.OOE+OO 2.31E-Q3 5.78E-Q3 
U-232 1.2638E_D6 4,956.090 12,390.224 O.OOE+OO 6.26E-Q3 1.57E-02 Thermal Power 

7U7--2"'33="- --"'5.,,7-=45"-1:,:E=---=10::---- 4~,==95"'6::::."'090~----712=-,==3:o:90::::.722=-4'---_----'0::::.00~E=-+OO~----=2"'.85~EC'-D6~----=7"'.1c::2-;oE__'_D6~-~INominal Heat Bounding 
TUi-:-2;;;34~-------4"'."'3044~"'Eoc-D6~----4;',95~6c;.0;;;90;;__-------'12~,~390~.;;224 O.OOE+OO 2.13E_Q2 5.33E-D2 Output Heat Output
U-235 -7.7785E-D9 4,956.090 0.000 2.01E-04 1.63E-04 2.01E-04 /Watts) /Watts) 
U-238 1.6050E_Q7 4,956.090 12,390.224 0.OOEic+OO~---_;8.:.;.95~EC;-D4;;;-- _;2:::;.2c;4~E-;-D3;;,_-t_-1,;,,;.2~1::E::+02F---,;,,;2.~40,;:E::+:f02,;,,;,.._ 
U-238 -1.7914E_Q7 4,956.090 0.000 1.47E_Q2 1.38E_Q2 1.47E_Q2 Total Total 
Y-90 5.0068E_Ql 4,956.090 12,390.224 O.OOE+OO 2.48E+03 6.21E+03 
Other Radionuelides 7.02E+03 1.76E+04 

Template Selection Summary 
FromSFD Used Basis for Parameter Differences: 

Reactor Moderator: FAST FAST This Template was used for the following reasons: 
Fuel Qaddlng:I-·----:SS""'T,----i----SS=T,-----lThis fuel matches on all parameters except enrichment (unknown). 

SO~;LM=;=~f-.--'Pu=O:=2-:::UO=2'----+-----'c~"0:'.:~""",;:c----1 

Bumup Summary (MWd) Basis for bumup used in estimate: 
From SFD Estimated 

Nomlnal:1 I 4,956.090 Nominal bumup taken from SFD and converted to MWd using BOl=61.951kg 
Bounding: 12,390.224 Bounding bumup takm from SFD and converted to MWd using BOl=61.951kg 

Checks
 

Estimated Bumupl
 
BumuD Mu1tiD11er
 Given Bumup
 E9IIma1ed EOl HMlGlven EOl HM
 

Nomlnal:1
 0.53
 I 1.001 
Bounding:
 1.31
 ,

Reactor shutdown. core ramoval, storage, shipping or other date conflnnlng that Irradiation ceased for fuel.
 

2Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdIMT).
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I Fuel Radionuclide Inventory Worksheet 

.I. FuelamJ Te<ll(lJate ~tWn Estimated 
Fuel Name: EBR-II OXIDE FUEL EXPER 1 Fuel decay start date: 1994 Canister usage: 

SNFID#: 364 Estimates as of: 2030 18"xl0' 
Fuel Units & Oeser: 992 • ROD Template: FFTF (FAST. SST, 10 to 3Mo, Pu & U) 4.96 
Heavy Metal Mass: BOl= ; EOL=92.45k9 "Template Bumup(MWd): 5011.2 
ROD Storage SIte: INEEL Template BOl Heavy Metal Mass (MT): 0.0329181 

Template Decay Time' 35 years 

D. F.$dmates m x" x. b y" Yb Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fllel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 6.1822E-12 8.040.815 20.102.038 O.OOE+OO 4.97E-08 1.24E-07 AV9·MeV 
Am-241 1.I066E-Ol 8,040.815 20,102.038 1.94E+02 1.08E+03 2.42E+03 0.0150 6.563E+14 
Am-242m 1.9247E-03 8.040.815 20.102.038 O.OOE+OO 1.55E+Ol 3.87E+Ol 0.0250 1.307E+14 
Am-243 1.0740E-04 8,040.815 20,102.038 O.OOE+OO 8.64E-Ql 2.16E+OO 0.0375 1.S19E+14 
C-14 2.6042E-05 8.040.815 20,102.038 O.OOE+OO 2.09E-Ol 5.23E-Ol 0.0575 1.510E+14 
CI-38 3.4243E-l0 8.040.815 20.102.038 O.OOE+OO 2.75E-OB 6.88E-OB 0.0850 7.276E+13 
Cm-243 4.OB29E-Q4 8,040.815 20,102.038 O.OOE+OO 3.27E+OO 8.17E+OO 0.1250 5.119E+13 
Cm-244 1.5024E-03 8,040.815 20.102.038 O.OOE+OO 1.29E+Ol 3.22E+Ol 0.2250 5.871E+13 
Co-50 3.4283E-03 8.040.815 20.102.038 O.OOE+OO 2.76E+Ol 6.89E+Ol 0.3750 2.545E+13 
Cs-l34 1.5565E-03 8,040.815 20,102.038 O.OOE+OO 1.25E+Ol 3.13E+Ol 0.5750 1.031E+15 
Cs-l35 4.7693E-05 8,040.815 20.102.038 O.OOE+OO 3.83E-Ol 9.59E-Ol 0.8500 1.0nE+13 
Cs-137 1.4007E+OO 8,040.815 20.102.038 O.OOE+OO 1.13E+04 2.82E+04 1.2500 1.290E+13 
Eu-l54 1.6164E-02 8.040.815 20.102.038 O.OOE+OO I.30E+02 3.25E+02 1.7500 2.917E+11 
Eu-155 1.3775E-02 8.040.815 20,102.038 O.OOE+OO 1.IIE+02 2.77E+02 2.2500 5.826E+07 
Fe-55 3.8035E-04 8.040.815 20,102.038 O.OOE+OO 3.OBE+OO 7.65E+OO 2.7500 3.330E+08 
H-3 3.8454E-03 8,040.815 20,102.038 O.OOE+OO 3.09E+Ol 7.73E+Ol 3.5000 1.505E+06 
1-129 1.2891E-Q6 8,040.815 20.102.038 O.OOE+OO I.04E-02 2.59E-02 5.ססOO 5.055E+05 
Kr-85 2.7858E-Q2 8,040.815 20,102.038 O.OOE+OO 2.24E+02 5.5OE+02 7.ססOO 5.770E+04 
Np-237 3.7516E-OB 8.040.815 20,102.038 O.OOE+OO 3.02E-02 7.54E-02 11.ססOO 6.600E+03 
Pa-231 1.2488E-l1 8.040.815 20,102.038 O.OOE+OO 1.00E-07 2.51E-07 
Pb-21 0 2.42OBE-12 8,040.815 20.102.038 O.OOE+OO I.95E-08 4.87E-08 
Pm-147 1.5671E-Q2 8.040.815 20.102.038 O.OOE+OO 1.26E+02 3.15E+02 
Pu-238 1.4877E-02 8,040.815 20.102.038 O.OOE+OO 120E+02 2.99E+02 
Pu-239 -3.5520E-02 8.040.815 0.000 1.59E+03 1.31E+03 1.59E+03 
Pu-240 2.OBOOE-02 8,040.815 20,102.038 8.09E+02 9.75E+02 1.22E+03 
Pu-241 -1.4799E+OO 8,040.815 0.000 3.83E+04 2.44E+04 3.83E+04 
Pu-242 1.1252E-Q5 8,040.815 20,102.038 2.16E-Ol 3.OBE-Ol 4.42E-Ol 
Ra-226 7.8524E-12 8,040.815 20,102.038 O.OOE+OO 6.31E-Q6 1.58E-Q7 
Ra-228 2.4088E-16 8,040.815 20,102.038 O.OOE+OO 1.94E-12 4.84E-12 
Ru-1OB 1.5066E-05 8,040.815 20.102.038 O.OOE+OO 1.21E-Ql 3.03E-Ol 
5e-79 1.0127E-05 8,040.815 20,102.038 O.OOE+OO 8.14E-02 2.04E-Ol 
5n-126 4.3902E-OS 8,040,815 20,102,038 O.OOE+OO 3.53E-Ql 8.83E-Ql 
Sr-90 5.0088E-Ql 8,040.815 20,102.038 O.OOE+OO 4.03E+03 1.0IE+04 
Te-99 3.9412E-Q4 8,040.815 20,102.038 O.OOE+OO 3.17E+OO 7.92E+OO 
Th-229 2.7219E-12 8,040.815 20,102.038 O.OOE+OO 2.19E-08 5.47E-Q6 
Th-230 1.0441E-09 8,040.815 20,102.038 O.OOE+OO 8.40E-Q6 2.10E-05 
Th-232 3.1889E-16 8,040.815 20,102.038 O.OOE+OO 2.55E-12 6.37E-12 
TI-208 4.6836E-Q7 8,040.815 20,102.038 O.OOE+OO 3.75E-Q3 9.37E-Q3 
U-232 1.2838E-Q6 8,040.815 20,102.038 O.OOE+OO 1.02E-Q2 2.54E-02 Thermal Power 
U-233 5.7451E-l0 8,040.815 20.102.038 O.OOE+OO 4.62E-OB 1.15E-OS Nominal Heat Bounding 
U-234 4.3044E-Q6 8,040.815 20,102.038 O.OOE+OO 3.48E-02 8.65E-02 Output Heat Output 
U-235 -7.7765E-Q9 8,040.815 0.000 3.27E-04 2.64E-04 3.27E-Q4 (Watts) (Watts) 
U-238 1.8050E-Q7 8,040.815 20,102.038 O.OOE+OO 1.45E-Q3 3.83E-03 1.86E+02 3.88E+02 
U-238 -1.7914E-07 8,040.815 0.000 2.38E-Q2 2.23E-Q2 2.38E-Q2 Total Total 
v-oo 5.0088E-Ql 8,040.815 20,102.038 O.OOE+OO 4.03E+03 1.01E+04 
Other Radionuelides 1.14E+04 2.85E+04 
,m,TilIl!PIate~~ry,B_ a""e~ 
TernDtate selection SUmmary 

FromSFD Used Basis for Parameter Differences: 
_Moderator: FAST FAST This Templale was used for the foRowing reasons: 

Fuel Cladding: SST SST This fuel matches on all parameters except enrtchment (unknown). 
BOl HM Constituents: Pu02-U02 Pu and U 

BOL enrichment ".: 10t03O 

BumupSumma~(MWd)' Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal:1 I 8,040.815 Nominal bumup taken from 8FD and converted to MWd using BOl.=100.510kg 
Bounding:1 I 20,102.038 Bounding bumup taken from 8FD and converted to MWd using BOl.::100.51Okg 

Checks 

Estimated Bumupl
BumuD MulllDn... Given Bumup Estimated EOl HMlGlven EOl HM 

Nominal: 0.53 I 1.001 
Bounding: 1.31 ,

Reactor shutdown, core removal, stomge, shiPping or other date conflnnlng that Irradiation ceased for fuel.
 

2Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd'MT).
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Fuel Radionuclide Inventory Worksheet 
L Fuel and TelQJllale Information Estimated 

Fuel Name: EBR-II, FFTF & MTR EXPERIMENTS 1Fuel decay start date: 1979 Canister usage: 
SNFIDil: 42 Estimates as of: 2030 HIC 

Fuel Units & Oeser: 1 - CANiSTER OF SCRAP Template: FFTF (FAST, SST, 10 to 30%, Pu & U) 1,00 
Heavy Metal Masn: BOI.= : E01.=3,98I<9 'Template Bumup(MWd): 5011,2 
ROD Slor_ Silo: INEEL Template BOL Heavy Metal Mass (MT): 0,0329181 

Template Decay Time' 50 years 
ll.Esdmates m b y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Burnup (MWd)' Bumup (MWdl' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 9,4369E-12 346,317 346.317 O,ooE+oo 3,27E-09 3,27E_o9 AV9 MeV 
Am-241 1.1078E_ol 346,317 346.317 8.35'E.;oo~---4~.~67E+Ol 4.67E+Ol 0.~150=---·--=7'"'.848=E'-+-'-12c-

"'AC"m"--724"'2='m"-- .:.1.,,7-=940~E=_-o_=37__---_____o346~"'.3:o1=7----_"346""'._=31:.~7:c---- O,OOE+oo 6.21E-Ol 6.21E-Ol 0.0250 1.478E+12 
-';A"'m:--"'243= .---,1"'.-=07"'2;;4;;:E'"'-04~·----_=346~._=3:_170;__----346~;c.3~17 O,ooE+oo 3.71 E-02 3.71 E-02 0.0375 1.678E+12 
C-14 2.5942E-05 346.317 346.317 O.ooE+OO 8.98E-03 8.98E-03 0.0575 1.961E+12 
-=C"'I--'=36=-----------73."'4-=243~E=--710=---------0346'-"="'.3:01=7-----"346""'. ~31i O.ooE+OO 1.19E"-o;;7:-__"""1'c;l~9E~-o",,,7-_U._,,0C'.0:;:8:::50:;-----:c7,,,.8.,,76?E,,+::-:-11 
Cm-243 2.8217E-04 346,317 346.317 O,ooE+oo 9.77E-02 9,77E_o2 0.1250 5.189E+l1 
-=C"'m"--7-;.::---------=7."'7-=02=7"'E=--04-=:-------0346'-"="'.3c;l=7-----"34244  76==,-=31~7 O.ooE+OO 2,67E_ol 2.67E_ol 0.2250 6.544E+ll
-;OC;::o-6O-'i;;C"----------1;.:,.;;c30~lCOl-;::E"'-04;:;-------;:346~.;c31~7;----~346~317--0:00:i::E"'+OO;;;;...----';4c-;.5'01-;::E"-0"'2----';4c;.5'01-;::E"_o"'2--jI--';OO.~37~50~--·--;:2~.7;;:87;;E.:.+.;:-11 

CS-l34 1.2951E_o7 346,317 346.317 O,ooE+oo 4.49E-05 4,49E-05 0.5750 1.180E+13 
-;:C"'S...:-1-"35=---------47.=76="9O=3=E--o-Q5c;-,------"346:::=:.-=31'-'7;-----"346""',3~17 O.OOE+OO 1.65E_o2 1.65E_o2 0.8500 6.166E+l0 
CS-137 9,3351E_ol 346.317 346,317 O.ooE+OO 3.23E+02 3.23E+02 1.2500 3.651E+l0 
EU-l54 2,6341E_o3 346,317 346.317 O.ooE+OO 9.12E_ol 9,12E_ol 1.7500 1.681E+09 
EU-155 4.0968E-04 346,317 346.317 O,ooE+oo 1.42E_ol 1,42E_ol 2.2500 1.98OE+05 
-=F"'e--=5"'5==----------=2.-=5-=543:;;;;E=-_o-=7=----------0346'-"=-=.3c;17=------73476==.-=31:-:7 O.OOE+OO 8.85E_o5 8.85E-05 2.7500 4.943E+06 
H-3 1.2053E-03 346.317 346.317 O.ooE+OO 4.17E-Ol 4,17E-Ol 3.5000 2.8OOE+04 
7.1-,.:.12"'9~----------ool.-=2_=897.1"E=_-Q6_=_=------o346~"'.3c;17=_------=346""'.3~17 O.ooE+OO 4.46E-04 4.46E-04 5.ססOO 1.188E+04 
Kr-85 7.OO43E_o3 346.317 346.317 O.ooE+OO 2.43E+OO 2.43E+OO 7.0000 1.353E+03 
-i'Ni':p--':2"3O;7c---------4~.-;;36;c2"'2~E=-_Q6~----"346~:;:.3:::-17;;------""'346:;;.317 O.ooE+OO 1.51E-03 1.51E-03 11.ססOO 1.546E+02 
Pa-231 1.6733E-ll 346.317 346.317 O.ooE+OO 5.79E-09 5.79E_o9 
"'P,~b-c=2;_cl0~-------...:6;'.0684~~E--=1~2----"'346~.3-=1'"'7;_----=346~.3;::-17 O.ooE+OO 2.10E-09 2.lOE_o9 
Pm-147 1.1315E-05 346.317 346.317 O.ooE+OO 3,92E-03 3.92E-03 
PU-238 6.1482E-03 346.317 346.317 O.ooE+OO 2.13E+OO 2,13E+oo 
PU-239 -3.5520E_o2 346.317 0.000 6.85E+Ol 5.62E+Ol 6.85E+Ol 
Pu-240 2.0590E_o2 346.317 346.317 3.48E+Ol 4.20E+Ol 4.20E+Ol 
PU-241 -2.0307E+OO 346.317 0.000 1.56E+03 8.60E+02 1.56E+03 
PU-242 1.1252E-05 346.317 346,317 9.29E-03 1.32E_o2 1.32E_o2 
Ra-226 1.6601E-ll 346.317 346.317 O.ooE+OO 5.75E_o9 5.75E_o9 
"'Ra:=--;:2o;28~-------"'3~.7:;;0"'77~E--;;1-;;6----"'346-;;c'.3"'1'"'7;-----=346~.3;::-17 0.ooE:=-+OO~---71.'C28:~E=_--:-13::-----:-1.":'28:::E:=---:-13::----l1 
RU-l06 3.3126E-14 346.317 346,317 O.ooE+OO 1.15E-ll 1.15E-ll 
Se-79 1.0117E-05 346.317 346,317 O.ooE+OO 3.5OE_o3 3.5OE-03 
Sn·126 4.3902E-05 346.317 346.317 O.ooE+OO 1.52E_o2 1.52E-02
 
Sr-90 3.2926E-Ol 346.317 346,317 O.ooE+OO 1.14E+02 1.14E+02
 
Tc-99 3.9412E-04 346.317 346,317 O.ooE+OO l.36E-Ol l.38E_ol 
Th-229 3.6957E-12 346.317 346,317 O.ooE+OO 1.28E_o9 1.28E_o9 
Th-230 1.6942E_o9 346.317 346,317 O.ooE+OO 5.87E_o7 5,87E_o7 
Th-232 4,6236E-16 346.317 346.317 O.ooE+OO 1.60E-13 1,60E-13 
Tl-208 4_0390E_o7 346.317 346,317 0.001=+00 1.40E-04 1.40E-04 
U-232 1.0941 E_Q6 346.317 346.317 O.ooE+OO 3.79E-04 3.79E-04 Thermal Power 
"U;--2~33:?'__-------__;'8:;;.1~2;c18;:;E=--"'10~ ~3462:.:;.3:::_1~7----""346~.;c31~7;......--_c0~.00~E='+OO~--_~2c-;.8'"'1-;::E:..;-o;;7;-__~2-;;,8:_;1~E-o""'7--iINominalHeal Bounding
U-234 5.3101E-06 346.317 346.317 O.ooE+OO 1.84E_o3 1.84E-03 OUiputHeatOutput 
U-235 -6.7647E-09 346,317 0.000 1.41E-Q5 1.17E-05 1,41E-05 /Watts\ /Wattsi 

"U;--2"'36:;;;- --.:o2~.1;;27;-;2"'E"'-o~7"'---~346;.;;;';.3:::_1~7- __-.::346~."31;;7. O.ooE+OO 7.37E-05 7.37E-05 7.04E+OO 7.44E+OO 
U-236 -1.7914E_o7 346.317 0.000 1.02E-03 9.62E-04 1.02E_o3 Total Total 
Y-90 3.2926E_ol 346.317 346.317 O.ooE+OO 1.14E+02 1.14E+02 
Other Radionuclides 3.33E+02 3.33E+02 
m. Template$eJedion. SumIllarv,·~ 
Template Selection Summary 

From SFD Used Basis for Parameter Differences: 
Reactor Moderator: FAST FAST !This Template was used tor the following reasons: 

Fuel C1addlng:t---"'SS=Tc---t----'SS=-=To----t",This fuel matches on moderator and BOL heavy melal, using SST dadding is conservatNe and 
BOL HM constituents: PuIU CARS Pu and U enrichment is unknO'im. 

BOL Enrichment ~a: 10 to 30 

Bumup Summary (MWd) Basis for bumup used in estimate: 
From SFD Estimated 

Nomlnal:1 I 346.317 Nominal bumup set equal to bounding bumup.
Bounding: 346.317 Bounding bumup taksn from SFD and converted to MWd using BOl=4.329kg 

Checks 
Estimated Bumupl 

Bumu" Multiplier Given Bumup Estimated EOl HMlGiven EOL HM 
Nomlnal:1 0.53 I 1.001
 

Bounding: 0.53
 ,
Reactor shutdown, core removal. storage, stllpptng or other date confnmlOg that madiatlon ceasod for fuel.
 

~otaI bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdlMT).
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I Fuel Radionuclide Inventory Worksheet 

I. Fuel ami T""'JIIll1e WOnQatlon Estimated 
Fuel Name: EBR-II, TREAT, MTR EXPER. & IPNS TARGET 'Fuel decay start date: 2050 Canister usage: 

SNFID#: 1088 Estimates as of: 2030 HIC 
Fuel Units & Desc:r: 1 - CANISTER OF SCRAP
 Template: FERMI (Fast, Zirc, 10 to 40%, U) 2_00 
Heavy Metal Mass: BOl.: : EOl.:33.25k9
 'Template Sumup(MWd}: 58.6725048 
ROD Storage Site: INEEL
 Template SOL Heavy Metal Mass (MT): 0.018774 

Template Decay Time· 5 years 
D.&timates m x" x. b Gamma Sources Y" Y. 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bOUnding) 
Ac-227 6.6471E-09 3,750.412 3,750.412 O.OOE+OO 2.49E-Q5 2.49E-Q5 Avg. MeV 
Am-241 2.9452E-07 3,750.412 3,750.412 O.OOE+OO 1.10E-03 1.10E-03 0.0150 6.405E+14 
Am-242m O.OOOOE+OO 3,750.412 3,750.412 O.OOE+OO O.OOE+OO O.OOE+OO 0.0250 1.548E+14 
Am-243 8.4009E-15 3,750.412 3,750.412 O.OOE+OO 3.15E-11 3.15E-11 0.0375 1.291E+14 
C-14 2.1799E-Q5 3,750.412 3,750.412 O.OOE+OO 8.18E-02 8.18E-02 0.0575 1.245E+14 
CI-36 5.5188E-Q8 3,750.412 3,750.412 O.OOE+OO 2.07E-04 2.07E-04 0.0850 8.119E+13 
Cm-243 3.2145E-14 3,750.412 3,750.412 O.OOE+OO 1.21E-l0 1.21 E-10 0.1250 6.297E+13 
Cm-244 1.6510E-15 3,750.412 3,750.412 O.OOE+OO 6.19E-12 6.19E-12 0.2250 6.788E+13 
Co-60 1.0640E-Ol 3,750.412 3,750.412 O.OOE+OO 4.07E+02 4.07E+02 0.3750 4.178E+13 
Cs-l34 1.4973E-02 3,750.412 3,750.412 O.OOE+OO 5.62E+Ol 5.62E+01 0.5750 4.204E+14 
Cs-135 4.4996E-05 3,750.412 3,750.412 O.OOE+OO 1.69E-Ol 1.69E-Ol 0.8500 1.035E+13 
Cs-137 2.7543E+OO 3,750.412 3,750.412 O.OOE+OO 1.03E+04 1.03E+04 1.2500 3.340E+13 
EU-l54 2.0793E-Q3 3,750.412 3,750.412 O.OOE+OO 7.80E+OO 7.80E+OO 1.7500 3.833E+11 
Eu-155 9.3809E-02 3,750.412 3,750.412 O.OOE+OO 3.52E+02 3.52E+02 2.2500 8.324E+l1 
Fe-55 4.2166E-02 3,750.412 3,750.412 O.OOE+OO 1.58E+02 1.58E+02 2.7500 9.101E+09 
H-3 1.9055E-Q2 3,750.412 3,750.412 O.OOE+OO 7.15E+01 7.15E+Ol 3.5000 1.099E+09 
1-129 1.1426E-06 3,750.412 3,750.412 O.OOE+OO 4.29E-03 4.29E-03 5.ססOO 2.316E+02 
Kr-65 2.6661E-Ol 3,750.412 3,750.412 O.OOE+OO 1.01E+03 1.01E+03 7.ססOO 1.941E+01 
Np-237 3.3099E-Q6 3,750.412 3,750.412 O.OOE+OO 1.24E-Q2 1.24E-Q2 11.ססOO 1.750E+00 
Pa-231 4.1655E-Q8 3,750.412 3,750.412 O.OOE+OO 1.56E-04 1.56E-Q4 
Pb-210 1.1039E-13 3.750.412 3,750.412 O.OOE+OO 4.14E-10 4.14E-10 
Pm-147 3.2093E+OO 3,750.412 3,750.412 O.OOE+OO 1.20E+04 1.20E+04 
Pu-238 2.1731E-Q4 3,750.412 3,750.412 O.OOE+OO 8.15E-Ql 8.15E-Ol 
Pu-239 1.9481E-Q2 3,750.412 3,7!"'!.412 O.OOE+OO 7.31E+01 7.31E+Ol 
Pu-240 6.8141E-05 3,750.412 3,750.412 O.OOE+OO 2.56E-Ql 2.56E-Q1 
Pu-241 1.7706E-05 3,750.412 3,750.412 O.OOE+OO 6.64E-02 6.64E-02 
Pu-242 4.3751E-13 3,750.412 3,750.412 O.OOE+OO 1.64E-Q9 1.64E-09 
Ra-226 1.0792E-12 3,750.412 3,750.412 O.OOE+OO 4.05E-Q9 4.05E-Q9 
Ra-228 1.6234E-ll 3,750.412 3,750.412 O.OOE+OO 6.09E-OS 6.09E-Q8 
Ru-l06 2.8173E-Ol 3,750.412 3,750.412 O.OOE+OO 1.06E+03 1.06E+03 
5e-79 1.6493E-05 3,750.412 3,750.412 O.OOE+OO 6.19E-Q2 6.19E-Q2 
5n-126 3.7581E-Q5 3,7S0.412 3,7S0.412 O.OOE+OO 1.41E-Q1 1.41E-Q1 
5r-90 2.4611E+OO 3,750.412 3,750.412 O.OOE+OO 923E+03 923E+03 
Tc-99 4.4842E-Q4 3,750.412 3,750.412 O.OOE+OO l.66E+OO 1.68E+OO 
Th-229 9.4814E-12 3,750.412 3,7S0.412 O.OOE+OO 3.56E-Q8 3.56E-Q8 
Th-230 4.6717E-l0 3,750.412 3,750.412 O.OOE+OO 1.7SE-06 1.7SE-Q6 
Th-232 2.3674E-11 3,7S0.412 3,7S0.412 O.OOE+OO 8.88E-OS 8.88E-Q8 
T1-2OS 7.2112E-Q9 3,750.412 3,750.412 O.OOE+OO 2.70E-QS 2.70E-Q5 
U-232 2.1032E-Q8 3,750.412 3,7S0.412 O.OOE+OO 7.89E-QS 7.89E-Q5 Thermal Power 
U-233 9.S326E-Q9 3,750.412 3,750.412 O.OOE+OO 3.S8E-05 3.58E-05 Nominal Heat Bounding 
U-234 4.8711E-Q6 3,750.412 3,750.412 O.OOE+OO 1.83E-02 1.83E-Q2 Output Heat Output 
U-235 -2.3191 E-Q6 3,750.412 0.000 2.07E-Q2 1.21E-02 2.07E-Q2 /Watts} /Watts} 
U-236 1.2631E-Q5 3,7S0.412 3,750.412 O.OOE+OO 4.74E-Q2 4.74E-Q2 1.63E+02 1.63E+02 
U-238 -9.5407E-Q8 3,750.412 0.000 9.38E-Q3 9.02E-Q3 9.38E-Q3 Total Total 
Y-90 2.4611E+OO 3,750.412 3,750.412 O.OOE+OO 9.23E+03 9.23E+03 
Other Radionuclides 1.79E+04 1.79E+04 

m. TemnJlIte ~ $luluIla\1\Blll'!Ul l!n4~ 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: FAST FAST This Template was used for the foflowing reasons', 

Fuel Cladding: SST ZIRC This fusI matches on all psmmetsrs .,copt cladding and snrichmenl (unknown). 
BOL HM ConaUtuento: UMETAL U 

BOL Enrichment 0/.: 101040 

Bumup Summary (MWdt Basis for bumup used in estimate: 
From SFD Estimated 

Nominal:1 I 3.750.412 Nominal bumup set equal to bounding bumup.
Boundlng:1 I 3,750.412 Bounding bumup taken from SFD and converted to MWd using BOl::37.504kg 

Checks 

Estimated Bumupl 
Bumup Multiplier Given Bumup Estimated EOL HMlGlven EOL HM 

Nominal: 32.00 I 1.031 
Bounding: 32.00 ,

Reactor shutdown, core removal. storage, shipping or other date confllmlng that madiatlon ceased for fuel.
 

2Tolal bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specifiC bumup values (MWd'MT).
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Fuel Radionuclide Inventory Wo'[<sheet 

I. Fuel and TilIIlpIale fnformadoo Eslimated 
Fuel Name: EBWR 'Fuel decay start date: 1966 Canister usage: 

SNFID#): 6S Estimates as of: 2030 18"x10' 
Fuel Units & Oeser: 61 - 6 FLAT PLATES Template: PWR (Ughl Waler, Zir<:. 0105%, U) 5.08
 
Heavy Metal M8S$: BOl=1636.02kg ; EOl=1603.52kg "'Templato Bumup{MWd): 61.92
 
ROD Storage SiW: INEEl Template BOl Heavy Metal Mass (MT): 0.00176911
 

Tomplato DecaV Tlmo' 50 vea.. 
H. Estimates m x" Xb b Yb Gamma Sources v" 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Cil Inventories(Ci) Group (bounding) 
AC-227 1.0733E_Q9 30.908.724 61.813.447 0.OOE",_HJ~~.;;0 'f'3.~32~E~--,;;05;;-__---;<6",.63~E-,.;0",5_+--"Av",9~.;::Me~V'-__==-:;:

-,:Ac-m.'"--.;;:24~1i:=c -=1,-;.4:=7,=51;c.Eo_-,=0~1_----;302:.908~,=.7:::2-;-4 __~c:6,;:1.",8,;:13;::.-;-44~7:o-~---;O;:.:.OO,=-",Eo:-HlO~~_-",4",.56E-HJ3 9.12E-HJ3 o.o150:-::-__---'2:;.3:;:5,,2.;;:E+c.1"'5
Am-242m 2.6809E_Q4 30.908.724 61.813.447 O.OOE-HlO 8.29E-HlO 1.66E_HJ1 0.0250 4.714E+14 
Am-243 6.2484E_Q4 30.908.724 61,813.447 O.OOE-HlO 1.93E_HJ1 3.86E_HJ1 0.0375 4.442E+14 
C-14 4.7820E-OS 30,908.724 61,813.447 O.OOE-HlO 1.48E-HlO 2.96E-HlO 0.0575 5.557E+14 

-;Ccl--:-36;;-;;;-- ---:8;c.O;';2;;;9.;;,7E~-~07.,_---;:;:3O::.:,;:;:908~.7;;2_;_4---6",1""8",1;;;3,,,.447 0.OO"'E+OO.c.;;;;___--~2"'.48~E-Q~2~----;;4c;.96~E.,.;-0"'2--il_-_::0._;_0850::::::---_;_2_::.5;;;97,;:Ec'-+1:eo4 
Cm-243 1.7426E-04 30,908.724 61,813.447---0.00E+oo 5.39E+OO 1.08E_HJ1 0.1250 1.728E+14 
Cm-244 2.7616E-02 30,908.724 61,813.447 O.OOE-HlO 8.54E_HJ2 1.71 E-HJ3 0.2250 2.217E+14 

-;C"'o-6O'7.::C;-- 3;::.~56"'1~0"'E_;-Q4~---_;3O~,908~.=:72"'4;___--_:::6,;:1,"'8'"13;:.:.44~ ~7 O.OOE-HlO 1.10E_HJ1 2.20E_HJ1 0.3750 9.575E+13 
Cs-134 2.6260E-07 30,908.724 61,813.447 O.OOE+OO 8.12E-03 1.62E_Q2 0.5750 2.255E+15 
Cs-135 1.4433E_Q5 30,908.724 61,813.447 O.OOE+OO 4.46E-01 8.92E_Q1 0.8500 2.202E+13 
~C?'S'c-1;.o3"'7-----_--__'=9."'88"'7='0"'Eo_-Q'=1=_---_;302:,908~'=.7'=24_7_--__'=6-'11,,,,8,,,13;:.:.-;-44:7 O.OOE-HlO 3.06E-Hl4 6.11E-Hl4 1.2500 1.401E+13 
Eu-154 6.0320E_Q3 30,908.724 61,813.447 ~0~.OO~~E",-HlO~__~1"".~86",E=,-HJ~2 ""3=;;.7~3E,,,-HJ'-;22~+_-;;1'.;;:75OO~~__'C6.-;;16;;l;;oE+"c1;;;-1 
-;E"'U_;-1:::5'"-5-------2;::.~177=0"'E_;-Q4~---_;3O~,908~.=:72"'4;___-~_:::671,",8",13~.447 O.OOE-HlO 6.73E+OO 1.35E_HJ1 2.2500 1.013E+08 
Fe-55 7.9296E-07 30,908.724 61,813.447 O.OOE+OO 2.45E_Q2 4.90E-02 2.7500 3.568E+08 
H-3 8.9486E-03 30,908.724 61,813.447 0.OOEo:+OO-:;;;-__---:2"'.77~E='-HJ;;;2~---5'='.'='53;;;E~-HJ~2-_1r____,3"'.5000=::_---'2;'_.546::::::E;;-+c:0::-7 
1-129 9.8288E-07 30,908.724 61,813.447 O.OOE+OO 3.04E-02 6.08E_Q2 5.ססOO 1.088E+07 
Kr-B5 1.0707E-02 30,908.724 61,813.447 O.OOE+OO 3.31E_HJ2 6.62E_HJ2 7.ססOO 1.253E+06 
Np-237 1.1927E-Q5 30.908.724 61,813.447 O.OOE-HlO 3.69E_Q1 7.37E-01 11.ססOO 1.439E+OS 
Pa-231 1.4703E-09 30,908.724 61,813.447 O.OOE+OO 4.54E-05 9.09E-Q5 

-;P;"b-:"'2:'1=":0;-- ._10:,.~88;;;2~8"'E_;-1,;:0---__;:3O~,908~.=:72"'4;___--_:::671,~81",3~.447 O.OOE-HlO 5.20E-Q6 1.04E-Q5
Pm-147 6.9606E-Q6 30,908.724 61,813.447 O.OOE+OO 2.15E_Q1 4.3OE_Q1 
Pu-238 6.6263E_Q2 30,908.724 61,813.447 O.OOE+OO 2.OSE_HJ3 4.10E-HJ3 
Pu-239 1.1618E_Q2 30,908.724 61,813.447 O.OOE+OO 3.59E-HJ2 7.18E_HJ2 
Pu-240 1.5142E-02 30,908.724 61,813.447 O.OOE-HlO 4.68E_HJ2 9.36E-HJ2 
Pu-241 4.3766E_Q1 30,908.724 61,813.447 O.OOE+OO 1.35E-Hl4 2.71 E-Hl4 
Pu-242 6.4260E-Q5 30,908.724 61,813.447 O.OOE+OO 1.99E+OO 3.97E+OO 
Ra-226 3.8501E-10 30,908.724 61,813.447 O.OOE+OO 1.19E-OS 2.38E-Q5 
Ra-228 5.2955E-12 30,908.724 61,813.447 O.OOE+OO 1.64E-07 3.27E_Q7 
Ru-106 2.0413E-14 30,908.724 61,813.447 O.OOE+OO 6.31E-10 1.26E_Q9 
Se-79 1.2376E-Q5 30,908.724 61,813.447 O.OOE+OO 3.82E_Q1 7.B5E_Q1 
Sn-126 2.5210E-Q5 30,908.724 61,813.447 O.OOE+OO 7.79E-Q1 1.56E+OO 

-o;S:=:-r--o:900;- ___,6"'.4~1;;:63;=.=E_;-Q:.;1---__;:3O~,"'908~.7=:2:_:4;___--"'6"'1,,=81:.;3,,".44:~7 O.OOE+OO 1.98E-Hl4 3.97E-HJ4 
To-99 3.9357E_Q4 30,908.724 61,813.447 O.OOE+OO 1.22E_HJ1 2.43E_HJ1 
Th-229 1.5644E-10 30,908.724 61,813.447 O.OOE+OO 4.84E-Q6 9.67E-06 
Th-23O 2.7972E-oB 30,908.724 61,813.447 O.OOE+OO 8.65E_Q4 1.73E_Q3 
Th-232 5.3036E-12 30,908.724 61,813.447 O.OOE+OO 1.64E_Q7 3.28E_Q7 
T~208 1.5136E_Q7 30,908.724 61,813.447 O.OOE+OO 4.88E-Q3 9.36E-Q3 
U-232 4.1005E-Q7 30,908.724 61,813.447 O.OOE+OO 1.27E-<l2 2.53E-Q2 Thermal Power 
~U:;.-:o233~_---------=2~.5656="'E~--=08=-----_;302:,908~'=.7=2c:4---_:::6'"'1,"'8"-13"'.c:447.7::_---0"'.-=OO"'Eo_+OO'?:---c:7-::.9,,9"'Ec:-{)4::-=-----=1-::.60~Ec:-Q3=-_JlNominal BoundingHeat 
U-234 5.2665E-05 30,908.724 61,813.447 O.OOE+OO 1.63E+OO 3.26E+OO Output HeatOulput 
U-235 -1.4487E-Q6 30,908.724 0.000 2.11E_Q1 1.66E-01 2.11E_Q1 /Wattsl /Wattsi 
U-236 7.5688E-Q6 30,908.724 61,813.447 O.OOE+OO 2.35E_Q1 4.69E_Q1 5.59E+02 1.12E+03 
U-238 -2.6129E_Q7 30,908.724 0.000 5.17E_Q1 5.09E-01 5.17E_Q1 Total Total 
Y-90 6.4180E_Q1 30,908.724 61,813.447 O.OOE+OO 1.98E-Hl4 3.97E-HJ4 
Other Radionuclides 2.95E-Hl4 5.89E-Hl4 

Template Selection Sum,nary 
From SFD Used Basis for Paramele, Differences: 

Reactor Moderator: UGHT WATER UGHT WATER This Template Y;as used for the foUowing reasons: 
Fuel C1adding:t---=Z:::I'=R'=e---:2"'----t--==Z"'IR=cc- This fuel malches PlVR Template on ell but one parameter (enrichment) _09 PWR e reesonebIe 

SOL HM Constituents: U02 U malch. 
BOl Enrichment %: 5.973154429 0 to 5 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD I Estimated 

Nomlnal:1 I 30,906.724 Nominal bumup celculated from the heavy metel mass destroyed. 
Bounding: 2,617.632 61.813.447 BoUnding bumup assumed to be twice oominaI bumup. 

Checks 
Estimated Bumupl

BumuD MuItiDlier Given BumuD Estimated EOl HMlGlven EOl HM
 
Nomlna':1 0.54
 I 1.001
 

Bounding: 1.08
 23.61,
Reactor shutdown. core removat, storage, shipping or other date conflnmng that mamatlon ceased for fuel.
 

~otal bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd'Mn.
 

I 
I 
I
I
I
I 
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I
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I
I
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I Fuel Radionuclide Inventory Worksheet 

I.F1Jd.n<lT~U!Inf~ Estimated 
Fuel Name: EBWR 'Fuel decay start date: 1966 Canister usage: 

SNFID#: 63 Estimates as of: 2030 18"x10' 
Fuel Units & lleocr: 25 - 6 FLAT PLATES Template: (Worst Case) 2.08 
Heavy Metal Mass: BOl;.986.00k9 ; EOl=932.56k9 'Template Bumup(MWd): 62.5 
ROD Stor_ Site: INEEl Template BOL Heavy Metal Ma.s (MT): 0.00186865 

Template Decay Time' so years 

n.Estimates m x. x" b y. y. Gamma Sources 
Photon Total 

CUMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 2.5200E-06 50,784.462 101,568.923 O.OOE+OO 1.28E-Ql 2.56E-Ol Avg. MeV 
Am-241 8.6432E+OO 50,784.462 101,568.923 O.OOE+OO 4.39E-HlS 8.78E+05 0.0150 8.689E+16 
Am-242m 1.5728E-02 50,784.462 101,568.923 O.OOE+OO 7.99E+02 1.60E+03 0.0250 1.700E+16 
Am-243 1.6288E-02 50,784.462 101,568.923 O.OOE+OO 8.27E+02 1.65E+03 0.0375 1.438E+16 
C-14 1.2068E-Ql 50,784.462 101 ,568.923 O.OOE+OO 6.13E+03 1.23E+04 0.0575 2.715E+16 
CI-36 2.2849E-Q3 50,784.462 101,568.923 O.OOE+OO 1.16E+02 2.32E+02 0.0850 9.101E+15 
Cm-243 6.0144E-Q4 50,784.462 101 ,568.923 O.OOE+OO 3.05E+Ol 6.11E+Ol 0.1250 6.439E+15 
Cm-244 9.4880E-Q2 50,784.462 101 ,568.923 O.OOE+OO 4.82E+03 9.64E+03 0.2250 7.877E+15 
Co-50 3.9052E+OO 50,784.462 101,568.923 O.OOE+OO 1.98E+05 3.97E+05 0.3750 3.409E+15 
Cs-l34 2.2139E-Q6 50,784.462 101,568.923 O.OOE+OO 1.12E-01 2.25E-01 0.5750 5.642E+16 
C.-135 4.3976E-Q4 50,784.462 101,568.923 O.OOE+OO 2.23E+01 4.47E+01 0.8500 1.236E+15 
Cs-137 1.4887E+01 50,784.462 101,568.923 O.OOE+OO 7.56E+05 1.51E+06 1.2500 3.029E+16 
Eu-154 3.7342E-01 50,784.462 101,568.923 O.OOE+OO l.90E+04 3.79E+04 1.7500 3.641E+13 
Eu-155 8.4893E-03 50,784.462 101,568.923 O.OOE+OO 4.31E+02 8.62E+02 2.2500 1.574E+l1 
Fe-55 5.3750E-03 50,784.462 101,568.923 O.OOE+OO 2.73E+02 5.46E+02 2.7500 2.710E+11 
H-3 1.0472E-01 50,784.462 101,568.923 O.OOE+OO 5.32E+03 1.06E+04 3.5000 1.622E+08 
1-129 1.0618E-05 50,784.462 101,568.923 O.OOE+OO 5.39E-Q1 1.08E+OO 5.ססOO 6.851E+07 
Kr-85 2.2717E-01 50,784.462 101,568.923 O.OOE+OO 1.15E+04 2.31E+04 7.ססOO 7.798E+06 
Np-237 1.6400E-04 50,784.462 101,568.923 O.OOE+OO 8.33E+OO 1.67E+01 11.ססOO 8.893E+05 
Pa-231 2.8688E-06 50,784.462 101,568.923 O.OOE+OO 1.46E-Q1 2.91E-Q1 
Pb-21 0 4.7312E-08 50,784.462 101 ,568.923 O.OOE+OO 2.40E-Q3 4.81E-Q3 
Pm-147 3.2198E-04 50,784.462 101 ,568.923 O.OOE+OO 1.64E+01 3.27E+Ol 
Pu-238 -1.1924E+OO 50,784.462 0.000 1.27E+05 6.61E+04 1.27E+05 
Pu-239 -4.8600E-Q2 50,784.462 0.000 1.53E+04 1.29E+04 1.53E+04 
Pu-240 -3.0127E-Q1 50,784.462 0.000 1.96E+04 4.28E+03 l.96E+04 
Pu-241 -1.2917E+02 50,784.462 0.000 5.04E+06 O.OOE+OO 5.04E+06 
Pu-242 -1.1381E-Q4 50.784.462 0.000 8.47E+01 7.90E+01 8.47E+01 
Ra-226 1.0760E-Q7 50,784.462 101 ,568.923 O.OOE+OO 5.46E-03 1.09E-02 
Ra-228 6.0160E-Q7 50,784.462 101,568.923 O.OOE+OO 3.06E-02 6.11E-Q2 
Ru-106 1.3388E-13 50,784.462 101,568.923 O.OOE+OO 6.80E-09 1.36E-08 
Se-79 1.9179E-Q4 50,784.462 101,568.923 O.OOE+OO 9.74E+OO 1.95E+01 
Sn-126 1.6689E-Q4 50,784.462 101,568.923 O.OOE+OO 8.47E+OO 1.69E+01 
Sr-90 1.3859E+01 50,784.462 101,568.923 O.OOE+OO 7.04E-HlS 1.41E+06 
TC-99 6.7678E-03 50,784.462 101,568.923 O.OOE+OO 3.44E+02 6.87E+02 
Th-229 2.2592E-Q6 50,784.462 101,568.923 O.OOE+OO 1.15E-01 229E-Q1 
Th-230 7.5955E-06 50,784.462 101,568.923 O.OOE+OO 3.86E-01 7.71E-Q1 
Th-232 6.0208E-Q7 50,784.462 101 ,568.923 O.OOE+OO 3.06E-Q2 6.12E-Q2 
TI-208 7.5795E-Q5 50,784.462 101 ,568.923 O.OOE+OO 3.85E+OO 7.70E+OO 
U-232 2.0521E-Q4 50,784.462 101 ,568.923 O.OOE+OO l.04E+Ol 2.08E+Ol Thermal Power 
U-233 3.6128E-04 50,784.462 101 ,568.923 O.OOE+OO 1.83E+01 3.67E+01 Nominal Heat Bounding 
U-234 1.2788E-Q2 50,784.462 101 ,568.923 O.OOE+OO 6.49E+02 1.30E+03 Output Heat Output 
U-235 5.7488E-Q4 50,784.462 101,568.923 4.24E-Q1 2.96E+01 5.68E+01 /Wattsl /Watts) 
U-236 2.3485E-Q4 50,784.462 101 ,568.923 O.OOE+OO 1.19E+01 2.39E+01 3.00E+04 S.99E+04 
U-238 1.1581E-Q4 50,784.462 101,568.923 5.28E-Q2 5.93E+OO 1.18E+01 Total Total 
Y-90 1.3861E+01 50,784.462 101,568.923 O.OOE+OO 7.04E-HlS 1.41E+06 
Other RadiOnuclides 2.61E+06 5.22E+06 

m. TI!m1JI;!~ SeketlOl!.Somm!llO',B IlJIdChecks 
Template selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: UGHTWATER (Worst Case) This Template was used for the following reasons: 

Fuel Cladding: ZIRe SST/lnoonel Th~ fuel <idnl dose~ match any existing templates, theretore the wo"t case template was used. 
BOl HM Constituents: Pu02-U02 U, Th, &Pu 

BOl Enrichment %: 0.222222216 Oto 100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal:1 I 50,784.462 Nominal bumup calculated from the hea"Y metat mass destroyed. 
Bounding: 101,568.923 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumup Multiplier
 Given Bumup Estimated EOl HMlGlven EOL HM
 

Nominal: 1.54
 I 34.511
 
Bounding: 3.08
 ,

Reactor shutdown, core removal, stomge, shipping or other date conflnnlllQ that Irradiation ceased for fuel. 

~otaJ bumup for all fueJ associated IlYith this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdlMT). 

I 
I 
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and Template I1lfot'Jllll.tion Eslimated
 

Fuel Name: EBWR 1 Fuel decay start date: 1966 Canister usage:
 
SNFID<I: 60 Estimates as of: 2030 18"xl0'
 

Fuel Units & Oeser: 51- 6 FLAT PLATES Template: PWR (Ugh! Water, Zirc, 0 to 5%, U) 4.25
 
Heavy Metal Mas" BOl=1358.64k9 ; EOl=1357.82k9 'Te"'plate Bumup(MWd): 61.92
 
ROD Storage Site: IN EEL Template BOl Hesvy Metal Ma•• (MT): 0.00176911
 

~emplate DecaV Time' 50 vears 
n. Estimates m x" b Gamma Sources v" v. 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial ActiVity Nominal Fuel Bounding Fuel Energv Photons/sec
 

Radionuclide Template Fuel Burnup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci)
 Group (bounding) 
"A=C--=20'27',- 1::-.:."'o7=:33~E_:-o::;9'------_=77=5='.:o977=_---_cl:_':,5:c:;5",1~.955 O.OOE..oo 8.33E-07 1.67E-OB Avg. MeV 
~A..,m'_-2~4::,1'_ 1::-.:.~47::-.:5"'1~E:c-0~1'----~77=5='."'977=_-----'1",5o~5,,1'=.955 0.OOE;o."OO~:__---;1:_;.14E+02 2.29E+02 0.0150 5.905E+13 
~A~m~-~2~42~m~-----.-~2::;.6809~;E~-~04~---~7725~.9~77~----1;.:,~55~1;..:.95", 5----0-.00E"OO 2.08E-Ol 4.16E-Ol 0.0250 1.183E+13
 
Am-243 6.2484E-04 775.977 1,551.955 O.OOE..oo 4.85E-Ol 9.70E-Ol
 0.0375 1.115E+13 
.;:C;,:.-1~4;;.---_------__;o4.-;.7~82~OSEo--05~----_o:77;;5~.9"'77~---_:1C':,5~5~1~.955 O.OOE..oo 3.71E-02 7.42E_o2 0.0575 1.395E+13
 
CI-36 8.0297E-07 775.977 1,551.955--- (f"OOE..oo 6.23E-04 1.25E_o3
 0.0850 6.520E+12
 
Cm-243 1.7426E_04 775.977 1,551.955 O.OOE..oo 1.35E-Ol 2.70E_ol
 0.1250 4.338E+12
 
Cm-244 2.7616E_o2 775.977 1,551.955 O.OOE..oo 2.14E+Ol 4.29E+Ol
 0.2250 5.567E+12 
Co-6O 3.5610E_04 775.977 1,551.955 O.OOE..oo 2.76E-Ol 5.53E_o1 0.3750 2.404E+12 
~C~S~-1~34~------.-_o=2.:c.6"'2~60~E~-~0~7----.'7725~.9~77~---_cl;.:,:551.955 0.OOE"OO:~----o2"'.04~~E:_c-04~ -;;4';.08~E_;-04~-it____:00,:.5,,7::o50;:___--__;5_=.66::::;:;;lE",+-;1,,-3 
Cs-l35 1.4433E_o5 775.977 1,551.955 O.OOE..oo 1.12E_o2 2.24E_o2 0.8500 5.528E+11 
Cs-137 9.8870E_o1 775.977 1,551.955 O.OOE..oo 7.67E+02 1.53E+03 1.2500 3.518E+11 
~E~u'--1~54:;._-------_:6:::.0'=3=20=:Eo_-o_=37___---_=77=5"'.9o=77=__----'1'C:,5",5",1.:=:955 O.OOE..oo 4.68E..oo 9.36E..oo 1.7500 1.547E+10 
EU-155 2.1770E_04 775.977 1,551.955 0.OO:~E:.:-:"OO~---1;c.769o;E;o.--;;0..;-1_---:3".38;;;;;Eo--o,,1~___l1__~2";.2;c5OO~--_2:;:.;;:54,,7,;:E~+06:;;;-
Fe-55 7.9296E_o7 775.977 1,551.955 O.OOE..oo 6.15E_04 1.23E_o3 2.7500 8.961E+06 
H-3 8.9486E_o3 775.977 1,551.955 O.OOE..oo 6.94E..oo 1.39E+01 3.5000 6.417E+05 
1-129 9.8288E_o7 775.977 1,551.955 O.OOE..oo 7.63E_04 1.53E-03 5.ססOO 2.742E+05 
Kr-85 1.0707E_o2 775.977 1,551.955 O.OOE..oo 8.31 E..oo 1.66E+01 7.ססOO 3.159E+04 
Np-237 1.1927E_05 775.977 1,551.955 O.OOE..oo 9.25E_o3 1.85E_o2 11.ססOO 3.627E+03 
Pa-231 1.4703E-09 775.977 1,551.955 O.OOE..oo 1.14E-OB 2.28E-06 
Pb-210 1.6828E-10 775.977 1,551.955 O.OOE..oo 1.31E-07 2.61E_o7 
Pm-147 6.9606E-06 775.977 1,551.955 O.OOE..oo 5.40E-03 1.08E_o2 
Pu-238 6.6263E_o2 775.977 1,551.955 O.OOE..oo 5.14E+01 1.03E+02 
Pu-239 1.1618E_o2 775.977 1,551.955 O.OOE..oo 9.02E..oo 1.80E+01 
Pu-240 1.5142E-02 775.977 1,551.955 O.OOE..oo 1.17E+Ol 2.35E+01 
Pu-241 4.3766E-01 775.977 1,551.955 O.OOE..oo 3.40E+02 6.79E+02 
Pu-242 6.4260E_05 775.977 1,551.955 O.OOE..oo 4.99E_o2 9.97E-02 
Ra-226 3.8501E-l0 775.977 1,551.955 O.OOE..oo 2.99E_o7 5.98E_o7 
Ra-228 5.2955E-12 775.977 1,551.955 O.OOE..oo 4.11E_o9 8.22E-09 
Ru-1OB 2.0413E-14 775.977 1,551.955 O.OOE..oo 1.56E-11 3.17E-11 
8e-79 1.2376E_05 775.977 1,551.955 O.OOE..oo 9.60E_o3 1.92E_o2 
8n-126 2.5210E-OS 775.977 1,551.955 O.OOE..oo 1.96E·02 3.91E_o2 
8r-90 6.4163E_o1 775.977 1,551.955 O.OOE..oo 4.98E+02 9.96E+02 
Tc-99 3.9357E-04 775.977 1,551.955 O.OOE..oo 3.05E_o1 6.11E-01 
Th-229 1.5644E-l0 775.977 1,551.955 O.OOE..oo 1.21E_o7 2.43E_o7 
Th-230 2.7972E-oB 775.977 1,551.955 O.OOE..oo 2.17E_05 4.34E_05 
Th-232 5.3036E-12 775.977 1,551.955 O.OOE..oo 4.12E_o9 8.23E-09 
~T1~-~208~--------_:_1:;.5:;.136~E~-o~7;_---.:77~5:;:.9"'77~---O_,l,~55~l;c.9~55 O.OOE..oo 1.17E-04 2.35E_04 
.;U~-~23~2'------~-~4'"".1~005~E~-o~7;_---.:77~5=:.9~77~---,,1 ,,,,55~c1:-:.95~ 5 O.OOE..oo 3.18E-04 6.36E_04 Thermal Power 
~U7-"'233~--------_c2".5856~c=;E:_c-08~----=77=5o:.9=77=_-----'-1'C:,5"'571.",,955 O.OOE..oo 2.01E-05 4.01E-Q5 Nominal Heat Bounding 
U-234 5.2685E_05 775.977 1,551.955 O.OOE..oo 4.09E-02 8.17E_o2 Outpu1 Heat Ou1put 
U-235 -1.4487E-06 775.977 0.000 2.09E_o2 1.98E-02 2.09E_o2 (Watts) (Watts) 
U-236 7.5688E-OB 775.977 1,551.955 O.OOE..oo 5.89E_o3 1.18E_o2 1.40E+01 2.81E+01 
U-238 -2.6129E_o7 775.977 0.000 4.53E-01 4.53E_ol 4.53E_o1 Total Total 
V-90 6.4180E_o1 775.977 1,551.955 O.OOE..oo 4.98E+02 9.96E+02 
Other Radionuclides 7.39E+02 1.48E+03 
ID. TemobteSdertioos..-rv.B 
Template Selection Summary 

From SFD Used Basis for Parameter Differences:
 
Reactor Moderator: UGHTWATER
 LIGHT WATER
 

Fuel Cladding:I----'=Z;;;I:;;RC:;;-=:2=---+----=~ZO;IR;cC?-'='----1
 

BO~o~==~f----=-O.-=7-'1~"~72cc3cc9c-1---+--~0.'~"-0-=5----1 

Bumup Summary (MWd)Z Basis for bumup used in estimate: 
FromSFD Estimated

Nominal:II__--------+-I---___:,,77~5:::.9':c77:1NOrninaibumup caio,lIated from ttl. heavy metal mass destroyed. 
Boundlng:1 1,551.955 Bounding bumup assumed 10 be twice nominal bumup. 

Checks 
Estimated Bumupl 

Bumup Multiplier Given Bumup Estimated EOl HMlGlven EOl HM
 

Nominal: 0.02
 1 1.001
 
Bounding: 0.03
 ,

Reactor shutdown, core removal. storage, shipping or other date confnrmng that lnadiation ceased for fuel. 

~otal bumup for aU fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWd'MT). 

I 
I
I 
I

I
l

I
I 
I
I
I 
I 
I
I 

DOEl8NF/REP-078 December 2003 
Revision 1 PageD-66 I
 

I
 

I 



I 
I Fuel Radionuclide Inventory Worksheet 

,1. Fvelllnd TempI3te l/lf_tio.. Estimated 
Fuel Name: ESWR (FUEL FOLLOWER) 'Fuel decay start date: 1966 Canister usage: 

SNFID#: 740 estimates 89 of: 2030 HIG 
Fuel Units & Doser: 4 - CANISTER OF SCRAP Template: Pathfinder (Ught Water. SST, 60 to 100%, U) 1.00 
Heavy Metal Ma..: SOl=1.76k9 ; EOl=1.73k9 'Template Bumup(MWd): 6.01 
ROO StOl'age Site: INEEl Template BOl Heavy Metal Ma.. (MT): 0.00012882 

Template Decay Time" 50 years 

:n.~tes m Xo x, b Yo y, Gamma Sources 
Photon Total 

GlIMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Burnup (MWd)' Burnup (MWd)' (Gi) Inventories(Gi) Inventories(Gi) Group (bounding) 

Ae-227 3.4276E-08 29.851 59.702 O.ooE+OO 1.02E-06 2.05E-06 Avg. MeV 
Am-241 1.1458E-Q4 29.851 59.702 O.ooE+OO 3.42E-03 6.84E-03 0.0150 3.113E+12 
Am-242m 7.9468E-Q9 29.851 59.702 O.ooE+OO 2.37E-07 4.74E-07 0.0250 6.469E+l1 
Am-243 9.8386E-l0 29.851 59.702 O.ooE+OO 2.94E-08 5.87E-08 0.0375 S.609E+l1 
G-14 2.2978E-Q4 29.851 59.702 O.ooE+OO 6.86E-03 1.37E-Q2 0.0575 6.033E+l1 
GI-36 1.2261E-Q6 29.851 59.702 O.ooE+OO 3.66E-05 7.32E-05 0.0850 3.644E+ll 
Gm-243 1.7271E-l0 29.851 59.702 O.ooE+OO 5.16E-09 1.03E-08 0.1250 2.364E+ll 
Gm-244 1.3058E-Q9 29.851 59.702 O.ooE+OO 3.90E-08 7.80E-Q8 0.2250 3.141E+l1 
Co-60 9.8636E-Q3 29.851 59.702 O.ooE+OO 2.94E-Ol 5.89E-Ol 0.3750 1.370E+ll 
Cs-l34 1.9617E-Q8 29.851 59.702 O.ooE+OO 5.86E-07 1.17E-06 0.5750 2.281E+12 
Cs-l35 3.0316E-Q5 29.851 59.702 O.ooE+OO 9.05E-04 1.81E-03 0.8500 2.252E+l0 
Cs-137 1.0263E+OO 29.851 59.702 O.ooE+OO 3.06E+Ol 6.13E+Ol 1.2500 5.129E+l0 
Eu-l54 2.oo17E-04 29.851 59.702 O.ooE+OO 5.98E-Q3 1.20E-02 1.7500 5.800E+08 
Eu-155 8.5957E-Q5 29.851 59.702 O.ooE+OO 2.57E-03 5.13E-03 2.2500 2.939E+OS 

Fe-55 2.2646E-Q5 29.851 59.702 O.ooE+OO 6.76E-04 1.35E-03 2.7500 4.oo3E+04 
H-3 1.0635E-Q3 29.851 59.702 O.ooE+OO 3.23E-02 6.47E-02 3.5000 3.796E+OO 

1-129 7.3195E-Q7 29.851 59.702 O.ooE+OO 2.18E-05 4.37E-05 5.0000 1.569E+OO 
Kr-85 1.5661E-Q2 29.851 59.702 O.ooE+OO 4.67E-Ol 9.35E-Ql 7.0000 1.736E-Ol 
Np-237 1.1494E-Q6 29.851 59.702 O.ooE+OO 3.43E-05 6.86E-05 11.0000 1.950E-02 
Pa-231 5.8070E-Q8 29.851 59.702 O.ooE+OO 1.73E-06 3.47E-Q6 
Pt>-21 0 1.2985E-12 29.851 59.702 O.ooE+OO 3.88E-ll 7.75E-ll 
Pm-147 2.2196E-Q5 29.851 59.702 O.ooE+OO 6.63E-04 1.33E-03 
Pu-238 2.6223E-Q4 29.851 59.702 O.ooE+OO 7.83E-03 1.57E-02 
Pu-239 6.6739E-04 29.851 59.702 O.ooE+OO 1.99E-02 3.98E-02 
Pu-240 8.6705E-Q5 29.851 59.702 O.ooE+OO 2.59E-03 5.18E-Q3 
Pu-241 3.4759E-Q4 29.851 59.702 O.ooE+OO 1.04E-Q2 2.08E-Q2 
Pu-242 1.9717E-Q9 29.851 59.702 O.ooE+OO 5.89E-08 1.18E-Q7 
Ra-226 3.0000E-12 29.851 59.702 O.ooE+OO 8.96E-l1 1.79E-l0 
Ra-228 8.3328E-12 29.851 59.702 O.ooE+OO 2.49E-l0 4.97E-l0 
Ru-l06 6.1464E-15 29.851 59.702 O.ooE+OO 1.83E-13 3.67E-13 
Se-79 1.3221E-05 29.851 59.702 O.ooE+OO 3.95E-04 7.89E-Q4 
Sn-126 1.1491E-Q5 29.851 59.702 O.ooE+OO 3.43E-04 6.86E-Q4 
Sr-90 9.5541E-Ql 29.851 59.702 O.ooE+OO 2.85E+Ol 5.70E+Ol 
Te-99 4.6656E-Q4 29.851 59.702 O.ooE+OO 1.39E-02 2.79E-02 
Th-229 1.9085E-ll 29.851 59.702 O.ooE+OO 5.70E-l0 1.14E-Q9 
Th-230 2.1913E-l0 29.851 59.702 O.ooE+OO 6.54E-09 1.31E-Q8 
Th-232 8.3478E-12 29.851 59.702 O.ooE+OO 2.49E-l0 4.98E-l0 
Tl-208 1.8752E-Q8 29.851 59.702 O.ooE+OO 5.60E-07 1.12E-Q6 
U-232 5.0782E-08 29.851 59.702 O.ooE+OO 1.52E-Q6 3.03E-Q6 Thermal Power 
U-233 3.2596E-Q9 29.851 59.702 O.ooE+OO 9.73E-08 1.95E-Q7 Nominal Heat Bounding 
U-234 3.9817E-Q7 29.851 59.702 O.ooE+OO 1.19E-Q5 2.38E-Q5 Output HeatOulput 
U-235 -2.7761 E-Q6 29.851 0.000 3.56E-Q3 3.48E-03 3.56E-Q3 lWatts\ lWattsi 
U-238 1.6190E-Q5 29.851 59.702 O.ooE+OO 4.83E-Q4 9.67E-Q4 3.48E-Gl 6_97E-ol 
U-238 -2.8547E-Q9 29.851 0.000 3.76E-05 3.76E-Q5 3.76E-Q5 Total Total 
Y-90 9.5557E-Ql 29.851 59.702 O.ooE+OO 2.85E+Ol 5.70E+Ol 
Other Radlonuelides 3.64E+Ol 7.28E+Ol 

lD. 'l'emPll!te~Il~!'Y.·._ .nd~ 
TemDlate SelectiDn SummarY 

FromSFD Used Basis for Parameter Differences:
 
Reactor Moderator: UGHTWATER UGHTWATER This T9fll:lIate was used for the following reasons:
 

Fuel Cladding: ZIRC SST Th~ luel malches Palhlinder Template on ell but one parameter (cladding. but substRuting Stainless
 
BOl HM eonstltuents: U02 U Steel is agood conservative assumption).
 

BOl Enrichment %: 93.63636364 60 to 100 

Bumup SUmmary (MWd) Basis for bumuD used in estimate: 
FromSFD Estimated 

Nomlnal:1 I 29.851 Nominal bumup calculated from the hea\"f metal mass destroyed. 
Boundlng:1 I 59.702 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumuo Multinlier Given Bumup Estimated EOL HMlGlven EOL HM 

Nominal: 0.36 I 1.001 
Bounding: 0.73 , 

Reactor shutdolM1, core removal, storage, shipping or other date confinnlng that madiation ceased for fuel.
 

2Total bumup for all fuel associated with this worksheet must be dvided by BOl heavy metal mass to get specific bumup values (MWd'MT).
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Fuel Radionuclide Inventory Worksheet 

I. Fuel ami TeDljlIate lnf._tion Estimated
 
Fuel Name: EBWR (SPIKES) 'Fucl decay start date: 1966 Canister usage:
 

SNFID#: 891 Estimates as of: 2030 18"xl0'
 
Fuel Units & Oeser: 31 -7 X 7 ROD ARRAY Template: Pathfinder (Ughl Water, SST, 60 to 1000/0, U) 2.58
 
Heavy Metal Ma••: BOL=29.21 k9 ; EOL=26.99k9 'Template Bumup(MWd): 6.01
 
ROD Storage Sita: INEEl Template BOL Ileavy Metal Ma•• (MT): 0.00012882
 

Template Decay Time" 50 years 
U. Estimates m b Y" Yb Gamma Sources

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec
 

Radionuelide Templale Fuel Burnup (MWd)' Bumup (MWd)' (Ci) Invenlories(Ci) Invenlories(Ci)
 Group (bounding) 
,-;A=e-""22c;7~ --,30'.4-=,2o:7",6,,,E--,;;08:7___----:2,,",0:c:9:o:3:-;.8c;171--_...:4:-,:,1",8=7==-.6::23 o.OO"'E;-:._tOO=-__--:7"'.18E-o5 1.44E-04 Avg. MeV 
Am-241 1.1458E-()4 2,093.811 4, 187.623-----0:00E:o_-tOO~---=;:2."'40~E=--~01~--~4._;;8~OE:o_-*0~1 _+_0:;'-.0;;;1:;'5O;;- 2:;:.,:;'84~E+'_:1:;;_4 
Am-242m 7.9468E-09 2,093.811 4,187.623 O.OOE_tOO 1.66E-05 3.33E-05 0.0250 4.538E+13 
-;A;;.m:;--~243=----~-.-*9:;.8386~:;;E=--;.10:;_----2;;',~0;;:93:;:.~81i_;1:_--___.::4",,1;;8;;7.,;.6;~23 O.OOE_tOO 2.06E_{)6 4.12E_{)6 0.0375 3.934E+13 
-;:C;;--1;;;4:;- -----:2"'.2;;;9"'7:o,8~E-_;:;04_o:_---_;2"',0;;9:;;3~.8::;_1i_l----:4-,-;,1_;:;8==7'0;;;:623 O.OOE_tOO 4.81E_Ql 9.62E_Ql 0.0575 4.232E+13 
~C""I-.=:36~,____-----.-"'1.=22"'6'"'1"'E-'-{)6:7___---...:2"",O:o:9:o:3:_;.8'"'1-'-1-----'4oc,1",8=7:-;.6",2~3 O.OOE_tOO 2.57E-03 5.13E-03 0.0850 2.556E+13 
.;C"m=--,,2"'43:;_---------;.1.:;;7,,27"'1;;;E=--""10;;-----c2;;',~09~3:;:.8~1;._;1:_--___.::4"', 1;;8;;7.623 --o.ooE_tOO 3.62E-07 7.23E-07 0.1250 1.658E+13 
Cm-244 1.3058E-09 2,093.811 4,187.623 O.OOE_tOO 2.73E-06 5.47E-06 0.2250 2.203E+13 

.;C"o-6O--;;;. ._';-9._;;8636~;;E=--;;:03;;-----c2;;',~09;;;3:;:.8;cl;._;1:_--___.::4"',1;;8;;7,',,623 0.OO"'E"'_tOO=-__--'2=:."'07:cE~+O~1----4==·713"'E='+O=1--+_-=0-'.3=75O==_--_",9.",608""-,:E",+=12 
~C'"'S'-:-1;-;34;;o-_----_-;;1.o;;96;ol::c7"Eo--Q8=----___:2"";o09;;;3".8;cl;_;lc_--___:4:-,:,1;-;8",7"",.623---cl.OOE_tOO 4.11E_Q5 8.21E-05 0.5750 1.600E+14 
Cs-l35 3.0316E-Q5 2,093.811 4,187.623 O.OOE_tOO 6.35E_Q2 1.27E-Ol 0.8500 1.580E+12 
-;C"'S--;-1~3'c7----~_--___;:1;';.0"'263~E"'+OO~---___;;2c;,O;;;9;o3.o;;8:::cll;_--___;4,_;,1""87,,,,",,6:::2~3 O.OOE_tOO 2.15E+03 4.30E+03 1.2500 3.597E+12 
""Ec=U-:-l""54_o:_----.--...:2"'.=:OO~1"'7"'E-';;-()4co------:2"",0:c:93~.8'"'1::;_1---__,4:-':' 1",8=7:,:.6,:23~- O.OOE_tOO 4.19E-Ol 8.38E-Ol 1.7500 4.068E+10 
Eu-155 8.5957E_Q5 2,093.811 4,187.623 0.OO:~Ec'--tOO~------::1~.80:7.=Ec.;-Q;;;1---c.;3C-'.80~Ec.;-0;;;lc__1~--;;2";.2;';500;;;_--_:;2.o;:.06:;:1::;E:-,+:;;-07 

-;-F-;':e;;'-5=5 -':2;';.2;;:646~E=_-Q5=----___;;2:s,0:;;9;o3.:;::8:::cll;_--___;4'_;, l;o87o:.~623 O.OOE_tOO 4.74E_Q2 9.48E-02 2.7500 2.808E+06 
_'_H:c-3=-=- __,l==.0835~=E-':-03=-----'2?',00'90,:3:_;.8,,1-'-1---..::4oc, 1:.:::8=77:.623 O.OOE_tOO 2.27E_tOO 4.54E_tOO 3.5000 2.493E+02 
7.1-:-'1';;29~-------_-77.~3~195~E,,-0;c.7;;_--_-c2<'.~09;;;3"'.8;cl;._;1c_-_~4c;' 1",8;;7c-.~6c23 O.OOE_tOO 1.53E-03 3.07E-03 5.0000 1.029E+02 
-;-K:':r--';85= ---;:1-';.5c:66~1E=_-=:02:o------';;2:-;,09=3.".08:::cll;_----:-4,"'1=:87o:.6~23 O.OOE_tOO 3.28E+Ol 6.56E+Ol 7.0000 1.137E+Ol 
Np-237 1.1494E_{)6 2,093.811 4,187.623 O.OOE_tOO 2.41E_Q3 4.81E_Q3 11.0000 1.277E+OO 

~p",a.c;-2~3;;1 ---;:5:o;.80~70=:E=_-Q8=----___;;2:S,0:;;9=:3.o;;81:::cl;_--___;4,"'1""87o:.6~23 O.OOE_tOO 1.22E-()4 2.43E-04 
"'P::.b--=2:-:1;:;0;-- 1==.2:c985~"'E-:-l'=2-------'2?',O:c:9:o:3:-;.8,,1-'-1--~..::4oc,1",8=77:.623 O.OOE_tOO 2.72E-09 5.44E_Q9 
Pm-147 2.2196E_Q5 2,093.811 4,187.623 O.OOE_tOO 4.65E_Q2 9.29E-02 
"'P~U_;-2:;;38::c__-------...:2::.:.6"'22~3~E-()4~--------:2"",0:c:9:o:3:-;.8c;171---..::4:-,:,1",8=77:.623 O.OOE_tOO 5.49E_Ql 1.10E_tOO 
Pu-239 6.6739E-()4 2,093.811 4,187.623 O.OOE_tOO 1.40E_tOO 2.79E_tOO 
Pu-240 8.6705E-Q5 2,093.811 4,187.623 O.OOE_tOO 1.82E_Ql 3.63E_Ql 

",P",u-,:-2,,4=-1 ---':3:::.4=7~59~E=_-()4~-------=2:S,0".09=:3.:-::81'...1'-----...24,c:l=:87==_.6:23 O.OOE_tOO 7.28E_Ql l.46E_tOO 
Pu-242 1.9717E-09 2,093.811 4,187.623 O.OOE_tOO 4.13E_{)6 8.26E-06 
Ra-226 3.0000E-12 2,093.811 4,187.623 O.OOE_tOO 6.28E-{)9 1.26E-Q8 
Ra-228 8.3328E-12 2,093.811 4,187.623 O.OOE_tOO 1.74E_{)6 3.49E_{)6 

"'R:=U"'-1;;:;06-=-- ...:60'.=':1464~~E---=1:'=5--------:2"",093~:-;.8c;171---_;_o_4,187.623 O.OOE_tOO 1.29E-ll 2.57E-ll 
Se-79 1.3221E-Q5 2,093.811 4,187.623 O.OOE_tOO 2.77E·02 5.54E_Q2 
Sn-126 1.1491E-05 2,093.811 4,187.623 O.OOE_tOO 2.41E_Q2 4.81E_Q2 
$r-90 9.5541E_Ql 2,093.811 4,187.623 O.OOE_tOO 2.00E+03 4.00E+03 
Te-99 4.6656E-()4 2,093.811 4,187.623 O.OOE_tOO 9.77E-Ol l.95E_tOO 
Th-229 1.9085E-ll 2,093.811 4,187.623 O.OOE_tOO 4.00E_{)6 7.99E_{)6 
Th-230 2.1913E-l0 2,093.811 4.187.623 O.OOE+OO 4.59E_Q7 9.18E_Q7 
Th-232 8.3478E-12 2.093.811 4,187.623 O.OOE_tOO 1.75E-08 3.50E-Q8 
11-208 1.8752E-Q8 2,093.811 4,187.623 O.OOE_tOO 3.93E_Q5 7.65E_Q5 
U-232 5.0782E-Q8 2,093.811 4,187.623 O.OOE_tOO 1.06E-()4 2.13E-()4 Thennal Power 
-;U""-;o233~_-------~3:;:.25~96:c:E=_-{)9=---_2::.:,".00=:93::.:.=:81;_;1;_--___,4;_c,1;-;8=7;:;.6"'2;;;3___:-___:0".OO=E='-tOO~----;;6:_;.8"'2"'E;;-{)6~_---ol".36~E_;-Q5;;;_--JlNominal Heat Bounding
U-234 3.9817E-07 2,093.811 4,187.623 O.OOE_tOO 8.34E-()4 1.67E-Q3 Outpul Heal Output 
7U;..:-2~35:=__----_---""2."'77'-=6'='1~E-{)6=---...:2=',='09~3:o;.8c;li_l -:-o-o~.000~:oc---='5."'88~E~-Q:;c.2;_--=5.~30E~-~02~--...:;5~.88~E...:;-Q:;o2-+_~ tw;,alls;:;'~I_tw,a;;lls:::';i,-I__+;:
U-236 1.6190E_Q5 2,093.811 4,187.623 O.OOE_tOO 3.39E_Q2 6.78E_Q2 2.44E+Ol 4.89E+Ol 
U-238 -2.8547E_Q9 2,093.811 0.000 6.68E-()4 6.62E-()4 6.68E-()4 Total Total 
Y-90 9.5557E_Ql 2,093.811 4,187.623 O.OOE+OO 2.00E+03 4.00E+03 
Other Radionuelides 2.55E+03 5.11 E+03 
m. Template SeJeetlon Summary, BurnapSummarv, ami CbeekB 
Template Selection Sumrnarv 

From SFD Used Basis for Parameter Differences: 
Reactor Moderator: _._---'u:::G"HT;;i;W"'A;;.T"'ER"-_I---'L::IG:::HT~W~A:::T-=E:..:R--1ThisTemp!ate was US9CI for the following reasons: 

Fuel Cladding: ZIRG-2 SST This fuel matdles Pathfind>r Template on atl but one parameter (cladding. but substituting Stainless 
BOL HM Constituents: U02 U Steel ~ a good conservative assumption). 

BOL Enrichment 0/.: 93.18999022 60 to 100 

Bumup Summary (MWd) Basis for burnup used in estimate: 
From SFD estimated 

Nomln..:1 1.233.244 2.093.811 Nominal bumup calcuta1ed from the heavy metal mass destroyed.
 
Bounding:! 1.767.0551 4.187.623 Bounding bumup assumed to be twioo nominal bumup.
 

Checks 
Estimated Bumup! 

Bumup Multiplier Given Bumup Estimated EOL HMlGlven EOL HM
 
Nominal: 1.54
 1.70 I 1.001
 

Bounding:1 3.07
 2.37 ,
Reactor shutdown, core romovaJ, storage, shipping or other date confirmIng that Irradiation ceased for fuel.
 

2TotaJ bumup for all fuel associated INith this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdtMT).
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Fuel Radionuclide Inventory Worksheet 
.1. Fudand TeDlpIaUl WonQallon Estimated 

Fuel Name: EBWR ENRICHED HEAVY lFuel decay start date:
 1966 Canister usage: 
SNFID#: 64 Estimates as of:
 2030 18"xl0' 

Fuel Units & Oeser: 53 - 6 FLAT PLATES Template:
 PWR (Ught Water, Zirc, 0 to 5%, U) 4.42 
Heavy Metal Mas.: BOl;2989.20k9 ; EOl;2982.96k9 Zoremplate Bumup(MWd):
 61.92 
ROD Storage 51..., INEEl Tempi.... BOl Heavy Metal Ma•• (MT):
 0.00176911 

Tempi.... Decay Time'
 50 y.a.. 
n. Estimates m x. x. b y. y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 1.0733E-09 5,932.138 11,864.276 O.OOE+OO 6.37E-OO 1.27E-05 AV9. MeV 
Am-241 1.4751E-Ol 5,932.138 11,864.276 O.OOE+OO 8.75E-Kl2 1.75E+03 0.0150 4.514E+14 
Am-242m 2.6809E-04 5,932.138 11,864.276 O.OOE+OO 1.59E+OO 3.18E+OO 0.0250 9.047E+13 
Am-243 6.2484E-Q4 5,932.138 11,864.276 O.OOE+OO 3.71E+OO 7.41E+OO 0.0375 8.525E+13 
C-14 4.7820E-05 5,932.138 11,864.276 O.OOE+OO 2.84E-Ol 5.67E-Ol 0.0575 1.067E+14 
CI-36 8.0297E-07 5,932.138 11,864.276 O.OOE+OO 4.76E-03 9.53E-03 0.0850 4.984E+13 
Cm-243 1.7426E-04 5,932.138 11,864.276 O.OOE+OO 1.03E+OO 2.07E+OO 0.1250 3.316E+13 
Cm-244 2.7616E-02 5,932.138 11,864.276 O.OOE+OO 1.64E-Kl2 3.28E-Kl2 0.2250 4.256E+13 
Co-GO 3.5610E-04 5,932.138 11,864.276 O.OOE+OO 2.11E+OO 4.22E+OO 0.3750 1.838E+13 
Cs-l34 2.6260E-07 5,932.138 11,864.276 O.OOE+OO 1.56E-03 3.12E-03 0.5750 4.328E+14 
Cs-135 l.4433E-05 5,932.138 11,864.276 O.OOE+OO 8.56E-02 1.71E-ol 0.8500 4.226E+12 
Cs-137 9.8870E-ol 5,932.138 11,864.276 O.OOE+OO 5.87E-Kl3 1.17E+04 1.2500 2.689E+12 
Eu-l54 6.0320E-03 5,932.138 11,864.276 O.OOE+OO 3.58E-Kll 7.16E-Kll 1.7500 1.183E+11 
Eu-155 2.1770E-04 5,932.138 11,864.276 O.OOE+OO 1.29E+OO 2.58E+OO 2.2500 1.944E+07 
Fe-55 7.9296E-07 5,932.138 11,864.276 O.OOE+OO 4.70E-03 9.41E-03 2.7500 6.849E+07 
H-3 8.9488E-03 5,932.138 11,864.276 O.OOE+OO 5.31 E-Kll 1.00E-Kl2 3.5000 4.892E+06 
1-129 9.8288E-07 5,932.138 11,864.276 O.OOE+OO 5.83E-03 1.17E-02 5.0000 2.090E+06 
Kr-85 1.0707E-02 5,932.138 11,864.276 O.OOE+OO 6.35E-Kll 1.27E-Kl2 7.0000 2.408E+05 
Np-237 1.1927E-05 5,932.138 11,864.276 O.OOE+OO 7.08E-02 1.42E-ol 11.0000 2.765E+04 
Pa-231 1.4703E-09 5,932.138 11,864.276 O.OOE+OO 8.72E-OO 1.74E-05 
Pb-21 0 1.8828E-l0 5,932.138 11,864.276 O.OOE+OO 9.98E-07 2.00E-Q6 
Pm-147 6.9606E-Q6 5,932.138 11,864.276 O.OOE+OO 4.13E-02 8.26E-02 
Pu-238 6.6263E-02 5,932.138 11,864276 O.OOE+OO 3.93E-Kl2 7.86E-Kl2 
Pu-239 1.1618E-02 5,932.138 11,864.276 O.OOE+OO 6.89E-Kll 1.38E-Kl2 
Pu-240 1.5142E-02 5,932.136 11,864.276 O.OOE+OO 8.98E-Kll 1.80E-Kl2 
PU-241 4.3766E-Ol 5,932.138 11,864.276 O.OOE+OO 2.60E-Kl3 5.19E+03 
Pu-242 6.4260E-05 5,932.138 11,864.276 O.OOE+OO 3.81E-ol 7.62E-Ol 
Ra-226 3.8501E-l0 5,932.138 11,864.276 O.OOE+OO 2.28E-Q6 4.57E-OO 
Ra-228 52955E-12 5,932.138 11,864.276 O.OOE+OO 3.14E-08 6.28E-08 
Ru-l00 2.0413E-14 5,932.138 11,864.276 O.OOE+OO 1.21E-l0 2.42E-l0 
5e-79 1.2376E-05 5,932.138 11,864.276 O.OOE+OO 7.34E-02 1.47E-Ol 
5n-126 2.5210E-05 5,932.138 11,864.276 O.OOE+OO l.50E-ol 2.99E-Ol 
5r-90 6.4163E-ol 5,932.138 11,864.276 O.OOE+OO 3.81E+03 7.61E-Kl3 
Tc-99 3.9357E-Q4 5,932.138 11,864.276 O.OOE+OO 2.33E+OO 4.67E+OO 
Th-229 1.5644E-l0 5,932.138 11,864.276 O.OOE+OO 9.28E-07 1.86E-OO 
Th-230 2.7972E-08 5,932.138 11,864.276 O.OOE+OO 1.66E-Q4 3.32E-Q4 
Th-232 5.3036E-12 5,932.138 11,864.276 O.OOE+OO 3.15E-08 6.29E-08 
TI-208 1.5136E-07 5,932.138 11,864.276 O.OOE+OO 8.98E-04 l.80E-03 
U-232 4.1005E-07 5,932.138 11,864.276 O.OOE+OO 2.43E-03 4.86E-03 Thermal Power 
U-233 2.5856E-08 5,932.138 11,864.276 O.OOE+OO 1.53E-Q4 3.07E-Q4 Nominal Heat Bounding 
U-234 5.2685E-05 5,932.138 11,864.276 O.OOE+OO 3.12E-ol 6.25E-ol Output Heat Output 
U-235 -1.4487E-OO 5,932.138 0.000 9.28E-02 8.42E-Q2 9.28E-02 /Watts) (Watts) 
U-236 7.5888E-Q6 5,932_138 11,864.276 O.OOE+OO 4.50E-02 9.00E-02 1.07E+02 2-15E+02 
U-238 -2.6129E-07 5,932.138 0.000 9.90E-Ol 9.89E-ol 9.90E-Ol Total Total 
Y-90 6.4180E-Ol 5,932.138 11,864.276 O.OOE+OO 3.81E-Kl3 7.61E-Kl3 
Other Radionuclides 5.65E+03 1.13E+04 

m. T.-Jate Sdeetloa s..-I':Y.P-' .ndC~ I

Template Selection SummarY 
FromSFD U- Basis for Parameter Differences: 

Reactor Moderator: UGHTWATER UGHTWATER 

Fuel Cladding: ZIRC ZIRC 
BOl HM Constituents: UMETAl U 

BOL Enrichment 0/0: 1.436170175 Ot05 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nominal: 5,932.138 Norrinal bumtJp calculated Irom the heavy metal mass destroyed. 
Boundlng:1 4.782.7201 11.864.276 Bounding bumup assumsd to be twice nominal bumup. 

Checks 

Estimated Bumupl
Bumup Multiplier Given Bumup Estimated EOl HMlGlven EOl HM 

Nominal: 0.06 I 1.001 
Bounding: 0.11 2.48,

Reactor shutdown, core removal, storage, shipping or other date confnmlng that Irradiation ceased for fuel. 

2Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd'MT). 

 

 

 

I 
I 
J

I
 
I
 
a
I 
I 
I 
I 
I 
I 
I 

I
 
J


I 
OOEl5NFIREP-078 December 2003 
Revision 1 Page 0-69 

I
 



I 

I 
Fuel Radionuclide Inventory Worksheet 

I. Fuel and TeDljlIate 1Ilf0l'Rlllti0n Estimated 
Fuel Na....: EBWR ENRICHED THIN 'Fuel decay start date: 1966 Canister usage: 

SNFID#: 887 Estimates as of: 2030 18"x10' 
Fuel Units & Oeser: 54 - 6 FLAT PLATES Template: PWR (Ught Water, lire, 0 to 50,.. U) 4.50 
_vy Metal Mas" BOl= ; EOl=2194.10k9 'Te:npla.. Bumup(MWd): 61.92 
ROD Storage 5110: INEEL Template BOL Heavy Metal Mass (MT): 0.00176911 

-empla" Decay Time' 50 years 
n. Estimates m b Y.. Y. Gamma Sources 

Photon Totel 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 1.0733E-09 3,516.478 3,516.478 0.OOE+oo~,_____~3~.77E-06 3.77E_<l6 Avg. MeV 
'::A."'m'--2;o4"1:-:-:--------~1.~4~75:::1:;Eo_-O;ol;_---__;3,,,5:o:1;.o6"'.4"'7;;8:_--___::3"',5,,1"'6"'.4"'78 _ O.OOE+OO 5.19E+02 5.19E+02 00 ..00215050 1.338E+14 
-=.A'=m'C-2:;:;4;;;2"'m'___ ~__;2;::.68~0""9E:=_-.;;04:;_---_o3;";,5~1_;:6:.:;.4_=;78~ ____.;;3;";,5~10?6.':C478-- O.OOE+OO 9.43E_o1 9.43E_o1 2.682E+13 
Am-243 6.2484E-04 3,516.478 3,516.478 O.OOE+OO 2.20E+OO 2.20E+OO 0.0375 2.527E+13 

-oC""-1-=4-=- 4~.~7o;'820=_Eo_-OS=_------:3",5:o:1;.o6"'.4"'7"'8'-----___::3""5,,1,,,6.:..;.:.478 0.00.;::Ec.:.+OO=_---1"'.,,68::E~-"'0~1---__,l"'.,,68:;;E=_-o~1-__u_-_:0__;.05_=7,:5:_-_--:'3.~1.6=2=Ec.:.+:-:13 
CI-36 8.0297E-07 3,516.478 3,516.478--- O.OOE+OO 2.82E-03 2.82E-03 0.0850 1.477E+13 
Cm-243 1.7426E-Q4 3,516.478 3,516.478 O.OOE+OO 6.13E-01 6.13E_o1 0.1250 9.829E+12 
-em-244 2.7616E-02 3,516.478 3,516.478 0.OOE:-'+OO-=- 9"'.~7=lE=+O'_"'1'------9"'.~7=lE=+O'_"'1__,_-+-..'Oo:.22=50::.._--~1=.26:::2=E,,+-"'13 
Co-6O 3.5610E-Q4 3,516.478 3,516.478 O.OOE+OO 1.25E+OO 1.25E+OO 0.3750 5.447E+12 

-oC:=-S-..'1,,34=- __;2;::.6;c2;;:60~E:=_-o.;;;c7---___';3;";,5~1_;:6:;.4_=;78~--__.;;3:--;,5:.;1~6·74.;78 O.OOE+OO 9.23E-Q4 9.23E-Q4 0.5750 1.283E+14 
Cs-l35 1.4433E-OS 3,516.478 3,516.478 O.OOE+OO 5.08E-02 5.08E_o2 0.8500 1.253E+12 
Cs-137 9.8870E_o1 3,516.478 3,516.478 O.OOE+OO 3.48E+03 3.48E+03 1.2500 7.971E+11 
.;:E"-u-:.;1~54=_------__:6"'.03~2~0:=_E-o~3---___';3;";,5~1.;;6"'.4':;78~--__.;;3"',5:.;1~6'7.478 0.OOE:-'+OO~-----"2;_;.1"'2;';:Ec.;+O'.':i1'-------;2~.1;;;2::;:Eo,;+O;S1c_____If-__;Ic;.7:3:500~--___;3;::.505~E,,+=10 
.;:E=u"'-1,,5:-.5 ...:2:=:.'=177'=0"'E"'-04=-----:3:':,5:o:1"'6"'.4"'7"'8'-_____::3"',5,,1"'6'-:'.478 O.OOE+OO 7.66E_o1 7.66E_o1 2.2500 5.767E+06 
Fe-55 7.9296E-07 3,516.478 3,516.478 O.OOE+OO 2.79E-Q3 2.79E-Q3 2.7500 2.030E+07 
H-3 8.9486E-03 3,516.478 3,516.478 O.OOE+OO 3.15E+01 3.15E+01 3.5000 1.452E+06 
~1-:.'12""'9~--------___;9"'.8~2;;:88~E:=_-o.;;7i<-----_;;3"',5:.;1_;:6.:.:;4"'78;;---->i3-,;:,5:.;16~'74.;78 O.OOE+OO 3.46E-03 3.46E_o3 5.0000 6.206E+05 
Kr-85 1.0707E-02 3,516.478 3,516.478 _ _;;0::;.00~E+OO~:__--~3."o77"'E:=_+O~1----"3~.77c;E~+O~1-+-;-:7.:::oooo::::;::---""7.:.:.14:;;9;;:E",+04::=-
-=N",p-~2c=377 1-".~19=2o-:7"'E"'-Q5=_-__-:3:':,5:oc1"'6::-.4"'7"'8'---___::3"',5'"'1"'6:c.4'"7~8 O.OOE+OO 4.19E-02 4.19E-02 11.0000 8.209E+03 
-;;P"'a-"'2~31;._------_=1,o.4"'703~E"'-0"'9:__---"'3,';'5;;.;16"'.47.7;;8:__--...:3",',;,51~6~.4;.:7;;;-8 O.OOE+OO 5.17E_<l6 5.17E-06 
Pb-210 1.6828E-10 3,516.478 3,516.478 O.OOE+OO 5.92E_o7 5.92E_o7 
Pm-147 6.9606E_<l6 3.516.478 3,516.478 0.OOE:-'+OO=-__---=2"'.4'=5~E..'-o~2~_-__;2?.4"'5'=E'-'-o=2o--11 
Pu-238 6.6263E_o2 3,516.478 3,516.478 O.OOE+OO 2.33E+02 2.33E+02 
Pu-239 1.1618E_o2 3,516.478 3,516.478 O.OOE+OO 4.09E+01 4.09E+01 
Pu-240 1.5142E_o2 3.516.478 3,516.478 O.OOE+OO 5.32E+01 5.32E+01 
Pu-241 4.3766E_o1 3,516.478 3,516.478 O.OOE+OO 1.54E+03 1.54E+03 
Pu-242 6.4260E_Q5 3.516.478 3.516.478 O.OOE+OO 2.26E_o1 2.26E_o1 
Ra-226 3.8501E-10 3,516.478 3,516.478 O.OOE+OO l.35E_<l6 1.35E_<l6 
Ra-228 5.2955E-12 3,516.478 3,516.478 O.OOE+OO l.88E-oB 1.88E-oB 
-;R~u~-1;;:06"-_----_...:2'".;;:04~1;;:3~E:.;-1'"4---___;3",5~1~6c;.4'"7"'8--_-;3?;.5~1.;;6~.478 O.OOE+OO 7.18E-11 7.18E-11 
5..79 1.2376E_Q5 3,516.478 3,516.478 O.OOE+OO 4.35E_o2 4.35E_o2 
8n-126 2.5210E-OS 3,516.478 3.516.478 O.OOE+OO 8.87E_o2 8.87E_o2 
5r-90 6.4163E_o1 3,516.478 3,516.478 O.OOE+OO 2.26E+03 2.26E+03 
Tc-99 3.9357E-Q4 3,516.478 3,516.478 O.OOE+OO 1.38E+OO 1.38E+OO 
Th-229 1.5644E-10 3.516.478 3,516.478 O.OOE+OO 5.50E_o7 5.50E_o7 
Th-230 2.7972E-oB 3,516.478 3,516.478 O.OOE+OO 9.84E_Q5 9.84E_Q5 
Th-232 5.3036E-12 3,516.478 3,516.478 0.OOE:c.:.+OO~_-----i1c;-8;;;7;;::E..,-08~_---.l~.8:;;7..E~-<l6~-----fl 
TJ-208 1.5136E_o7 3,516.478 3,516.478 o.06E+OO 5.32E-Q4 5.32E-Q4 
U-232 4.1005E-Q7 3,516.478 3,516.478 O.OOE+OO 1.44E-Q3 1.44E-Q3 Thermal Power 

-.'U:...-2"'33="- ~2.__=585~6"'Eo_-oB=_------:3=,5~1,,6?-.4::7"'8'-----___::3c:.5'"'1c::6'-.4,,7'=8 _____:0?-.()()=_E'"'+OO~---.:;9~.O:;:9.;::E__;-Q5;:::... .:;9~.09~E~-Q5;:::...-RNominaIHeat Bounding
U-234 5.2665E-OS 3,516.478 3,516.478 O.OOE+OO 1.85E-01 1.85E-Q1 OUlpul Heat Outpul 
U-235 -1.4487E_<l6 3,516.478 0.000 1.52E_o1 1.47E_o1 1.52E_o1 /Watts) /Walls) 
U-236 7.5688E_<l6 3,516.478 3,516.478 O.OOE+OO 2.67E-02 2.67E_o2 6.36E+01 6.36E+01 
U-238 -2.6129E_o7 3,516.478 0.000 7.15E_o1 7.14E_o1 7.15E_o1 Total Total 
Y-90 6.4180E_o1 3,516.478 3,516.478 O.OOE+OO 2.26E+03 2.26E+03 
Other Radionuclides 3.35E+03 3.35E+03 
m. Tempiatt>Selealon Sumtllarv, BunllI , and Cfled<s 
Template SeIec1ion Summary
t'-'==;;;.;;===~=="F~rom~-;S:;F:;;D~-T"---;Used-;::::;----1Basisfor Parameter Differences: 

Reactor Moderator: UGHT WATER UGHT WATER This Template was used for the following reasons:
 
Fuel Cladding:r----'="'Z::IR,:Cc='--t--="'Z;:;IR:::C;:--"'------lThis ruel matctJe' on all paremelers eXceplenrichmenl (unknown).
 

BO~O~=:=~~I---U=M"'ET=AL'--_-+-----;;0-7~'--5;:----1 

Bumup Summary (MWd) Basis for burnUD used in estimate:
 
FromSFD I Estimated
 

Nomlnal:1 I 3,516.478 Nominal bumup set equal to bounding bumup.
 
Bounding: I 3.516.478 Bounding bumup taken from SFD and converted 10 MWd using BOL::2197.799kg
 

Checks 
Estimated Bumupl

BumuD MultiDlier Given Bumup Estimated EOL HMlGlven EOL HM
 
Nominal: 0.05
 I 1.001
 

Bounding: 0.05
 ,
Reactor shutdown, core removal, storage, shipping or other date oooflm1ln9 that Irradiation ceased for fuel. 

~otal bumup for all fuel associated with this worKsheet must be divided by SOL heavy metal mass to get specific bumup values (MWdlMT). 

I 
I 

I,
I
I 
I 

I

I
I
 
I
 

DOElSNF/REP_o78 December 2003 
ReviSion 1 Page 0-70 I
 

I
 



Fuel Radionuclide Inventory Worksheet 
1.f'lId andT~WOl'lIIation Estimated 

Fuel Name: EBWR ET-11 1FueI decay start date: 1966 Canister usage: 
SNFID#: 888 Estimates as of: 2030 18"x10' 

Fuel Units & Oeser: 1 - 6 FLAT PLATES Template: PWR (Ught Water, Zire, 0 to 5%. U) 0.08 
Heavy Metal Mass: B0[;,40.2OI<9 ; EOl=38.37k9 'Tempi'" Bumup(MWd): 61.92 
ROD Storage Sile: INEEl Tempiste BOl Heavy Metal Mass (MT): 0.00176911 

Template Decay Time" 50 years 
n. Estimates m x" Xb b Yo Yb Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Templale Fuel Burnup (MWd)2 Bumup (MWd)2 (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 1.0733E-08 1,744.998 3,489.996 O.ooE+OO 1.87E-06 3.75E-06 Avg. MaV 
Am-241 1.4751 E-Q1 1,744.998 3,489.996 O.ooE+OO 2.57E+02 5.15E+02 0.0150 1.328E+14 
Am-242m 2.6809E-04 1,744.998 3,489.996 O.ooE+OO 4.68E-Q1 9.36E-Ol 0.0250 2.661E+13 
Am-243 6.2484E-04 1,744.998 3,489.996 O.ooE+OO 1.09E+OO 2.18E+OO 0.0375 2.508E+13 
C-14 4.7820E-Q5 1,744.998 3,489.996 O.ooE+OO 8.34E-02 1.67E-01 0.0575 3.138E+13 
CI-36 8.0297E-07 1,744.998 3,489.996 O.ooE+OO 1.40E-03 2.80E-03 0.0850 1.466E+13 
Cm-243 1.7426E-Q4 1,744.998 3,489.996 O.ooE+OO 3.04E-01 6.08E-01 0.1250 9.754E+12 
Cm-244 2.7616E-Q2 1,744.998 3,489.996 O.ooE+OO 4.82E+Ol 9.64E+Ol 0.2250 1.252E+13 
Co-60 3.5610E-Q4 1,744.998 3,489.996 O.ooE+OO 6.21E-Ol 1.24E+OO 0.3750 5.406E+12 
CS-l34 2.6260E-07 1,744.998 3,489.996 O.ooE+OO 4.58E-04 9.16E-Q4 0.5750 1.273E+14 
CS-l35 1.4433E-Q5 1,744.998 3,489.996 O.ooE+OO 2.52E-02 5.04E-02 0.8500 1.243E+12 
Cs-137 9.8870E-Ol 1,744.998 3,489.996 O.ooE+OO 1.73E+03 3.45E+03 1.2500 7.911E+ll 
Eu-l54 6.0320E-Q3 1,744.998 3,489.996 O.ooE+OO 1.05E+Ol 2.11E+Ol 1.7500 3.478E+10 
EU-155 2.1770E-04 1,744.998 3,489.996 O.ooE+OO 3.60E-Ol 7.60E-Ol 2.2500 5.717E+06 
Fe-55 7.9296E-Q7 1,744.998 3,489.996 O.ooE+OO 1.38E-03 2.77E-03 2.7500 2.015E+07 
H-3 8.9486E-Q3 1,744.998 3,489.996 O.ooE+OO 1.56E+Ol 3.12E+Ol 3.5000 1.438E+06 
1-129 9.8288E-Q7 1,744.998 3,489.996 O.ooE+OO 1.72E-03 3.43E-03 5.0000 6. 143E+05 
Kr-85 1.0707E-02 1,744.998 3,489.996 O.ooE+OO 1.87E+Ol 3.74E+Ol 7.0000 7.077E+04 
Np-237 1.1927E-05 1,744.998 3,489.996 O.ooE+OO 2.08E-02 4.16E-Q2 11.0000 8.126E+03 
Pa-231 1.4703E-Q9 1,744.998 3,489.996 O.ooE+OO 2.57E-Q6 5.13E-Q6 
Pb-210 1.6828E-l0 1,744.998 3,489.996 O.ooE+OO 2.94E-Q7 5.87E-07 
Pm-147 6.9606E-06 1,744.998 3,489.996 O.ooE+OO 1.21E-02 2.43E-02 
Pu-238 6.6263E-Q2 1,744.998 3,489.996 O.ooE+OO 1.16E+02 2.31E+02 
Pu-239 1.1618E-02 1,744.998 3,489.996 O.ooE+OO 2.03E+Ol 4.05E+Ol 
PU-240 1.5142E-02 1,744.998 3,489.996 O.ooE+OO 2.64E+Ol 5.28E+Ol 
Pu-241 4.3766E-Ql 1,744.998 3,489.996 O.ooE+OO 7.64E+02 1.53E+03 
Pu-242 6.4260E-Q5 1,744.998 3,489.996 O.ooE+OO 1.12E-Ql 2.24E-Ol 
Ra-226 3.8501E-l0 1,744.998 3,489.996 O.ooE+OO 6.72E-07 1.34E-06 
Ra-228 5.2955E-12 1,744.998 3,489.996 O.ooE+OO 9.24E-Q9 l.85E-oB 
Ru-l06 2.0413E-14 1,744.998 3,489.996 O.ooE+OO 3.56E-ll 7.12E-ll 
Se-79 1.2376E-Q5 1,744.998 3,489.996 O.ooE+OO 2.16E-02 4.32E-Q2 
Sn·126 2.5210E-05 1,744.998 3,489.996 O.ooE+OO 4.40E-02 8.60E-02 
5r-90 6.4163E-Ql 1,744.998 3,489.996 O.ooE+OO 1.12E+03 2.24E+03 
Tc-99 3.9357E-Q4 1,744.998 3,489.996 O.ooE+OO 6.87E-Ol 1.37E+OO 
Th-229 1.5644E-10 1,744.998 3,489.996 O.ooE+OO 2.73E-07 5.48E-Q7 
Th-230 2.7972E-oB 1,744.998 3,489.996 O.ooE+OO 4.88E-Q5 9.76E-Q5 
Th-232 5.3036E-12 1,744.998 3,489.996 O.ooE+OO 9.25E-09 1.85E-oB 
TI-208 1.5136E-Q7 1,744.998 3,489.996 O.ooE+OO 2.64E-Q4 5.28E-Q4 
U-232 4.1005E-Q7 1,744.998 3,489.996 O.ooE+OO 7.16E-Q4 l.43E-Q3 Thermal Power 
U-233 2.5656E-08 1,744.998 3,489.996 O.ooE+OO 4.51E-Q5 9.02E-D5 Nominal Heal Bounding 
U-234 5.2665E-05 1,744.998 3,489.996 O.ooE+OO 9.19E-02 l.84E-Ql Output Heal Output 
U-235 -1.4487E-Q6 1,744.998 0.000 1.26E-Q3 O.ooE+OO 1.26E-Q3 /Wattsl /Wattsl 
U-236 7.5888E-Q6 1,744.998 3,489.996 O.ooE+OO 1.32E-02 2.65E-02 3.16E+01 6.31E+01 
U-238 -2.6129E-Q7 1,744.998 0.000 1.33E-Q2 1.29E-02 1.33E-Q2 Total Total 
V-SO 6.4160E-Ql 1,744.998 3,489.996 O.ooE+OO 1.12E+03 2.24E+03 
Other Rad'lOnuclides 1.66E+03 3.33E+03 
lD.TenIIlbte-~~rV;u..- andCIIeeb 
Templale selection Summary 

FromSFD Ussd Basis lor Parameter Dillerences: 
Reactor Moderator: UGHTWATER UGHTWATER 

Fuel Cladding: ZIRe ZIRe 
BOL HM Constituents: UMETAl U 

BOL Enrichment %: 1.44n61165 0105 

Bumup Summary (MWd) Basis lor bumup used in estimate: 
FromSFD Estimated 

Nominal: 1.744.998 Norrinal bumup caJculaied from the heavy metal mass destroyed. 
Bounding:1 64.320\ 3.489.996 Bounding bumup assumed to be twice nominal bumup. 

Checks 
Estimated Bumupl 

BumuD MulllDiler Given Bumup Estimated EOL HMlGiven EOL HM 
Nominal: 1.24 I 1.021 

BoundingJ 2.48 54.26 ,
Reactor shutdolMl, core removal, storage, shiPping or other date confllmlng that Irradiation ceased for fuel. 

~otal bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd'MT). 
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I Fuel Radionuclide Inventory Worksheet 

1. Fuel and Templale blf...rmatioo Estimated 
Fuel Naroo: EBWR NORMAL HEAVY 1 Fuel decay start date: 1966 Canister usage:
 

SNFID#: 889 Estimates as 01: 2030 18"xl0'
 
Fuel un... & Oeser: 11 - 6 FLAT PLATES Template: PWR (Ught Water. lire, 0 to 5%, U) 0.92 
Heavy Metal Mas<: BOl---j;2O.40k9 ; EOl=566.14k9 "Template Bumup(MWd): 61.92 
ROO Storage Sire: INEEL Templ_ BOL Heavy Metal Mass (MT): 0.00176911 

Tem1O'iate Decay Time' SO years 

B. Estimates m x" x. b Yn Y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Templale Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 1.0733E-09 51,594.224 103,l88.44B O.ooE-+OO 5.54E-05 1.11E-04 Avg.MeV 
Am-241 1.4751E-ol 51,594.224 103,188.448 -o.OOE-+OO 7.61E-+03 1.52E+04 0.0150 3.926E+15 
Am-242m 2.6809E-04 51,594.224 103,188.448 O.ooE-+OO I.38E-+Ol 2.nE-+Ol 0.0250 7.869E+14 
Am·243 6.2484E-04 51,594.224 103,188.448 O.ooE-+OO 3.22E-+Ol 6.45E-+Ol 0.0375 7.415E+14 
C-14 4.7820E-05 51,594.224 103,188.448 O.OOE-+oO 2.47E-+OO 4.93E-+OO 0.0575 9.277E+14 
CI-36 8.0297E-07 51,594.224 103,188.448 O.ooE-+OO 4.14E-02 8.29E-02 0.0850 4.335E+14 
Cm-243 1.7426E-04 51,594.224 103,188.448 O.ooE-+OO 8.99E-+OO 1.80E-+Ol 0.1250 2.884E+14 
Cm-244 2.7616E-02 51,594.224 103,188.448 O.ooE-+OO 1.42E+03 2.85E-+03 0.2250 3.701E+14 
Co-6O 3.5610E-04 51,594.224 103,188.448 O.ooE-+OO 1.84E-+Ol 3.67E-+Ol 0.3750 1.598E+14 
Cs-l34 2.6280E-07 51,594.224 103,188.448 O.ooE-+OO 1.35E-02 2.71E-02 0.5750 3.764E+15 
Cs-135 1.4433E-05 51,594.224 103,188.448 O.ooE-+OO 7.45E-ol 1.49E-+OO 0.8500 3.675E+13 
Cs-137 9.8870E-ol 51,594.224 103,188.448 O.ooE-+OO 5.10E+04 1.02E+05 1.2500 2.339E+13 
Eu-l54 6.0320E-03 51,594.224 103,188.448 O.ooE-+OO 3.11E-+02 6.22E-+02 1.7500 1.028E+12 
Eu-155 2.1nOE-04 51,594.224 103,188.448 O.ooE-+OO 1.12E-+Ol 2.25E+Ol 2.2500 1.690E+08 
Fe-55 7.9296E-07 51,594.224 103,188.448 O.ooE-+OO 4.09E-02 8.18E-02 2.7500 5.956E+08 
H-3 8.9488E-03 51,594.224 103,188.448 O.ooE-+OO 4.62E-+02 9.23E-+02 3.5000 4.251E+07 
1-129 9.8288E-07 51,594.224 103,188.448 O.ooE-+OO 5.07E-02 1.01 E-ol 5.0000 1.816E+07 
Kr-85 1.0707E-02 51,594.224 103,188.448 O.ooE-+OO 5.52E-+02 1.10E-+03 7.0000 2.092E+06 
Np-237 1.1927E-05 51,594.224 103,188.448 O.ooE-+OO 6.15E-Ol 1.23E-+OO 11.0000 2.403E+05 
Pa-231 1.4703E-09 51,594.224 103,188.448 O.ooE-+OO 7.59E-05 1.52E-04 
Pb-21 0 1.6828E-l0 51,594.224 103,188.448 O.ooE-+OO 8.68E-06 1.74E-05 
Pm-147 6.9606E-06 51,594.224 103,188.448 O.ooE-+OO 3.59E-ol 7.18E-ol 
Pu-238 6.6263E-02 51,594.224 103,188.448 O.oOE-+OO 3.42E+03 6.84E-+03 
Pu-239 1.1618E-02 51,594.224 103,188.448 O.ooE-+OO 5.99E-+02 1.20E-+03 
Pu-240 1.5142E-02 51,594.224 103,188.448 O.ooE-+OO 7.81E-+02 1.56E+03 
Pu-241 4.3768E-Ol 51,594.224 103,188.448 O.ooE-+OO 2.26E+04 4.52E+04 
Pu-242 6.4280E-05 51,594.224 103,188.448 O.ooE-+OO 3.32E-+OO 6.63E-+OO 
Ra-226 3.8501E-l0 51,594.224 103,188.448 O.ooE-+OO 1.99E-05 3.97E-05 
Ra-228 5.2955E-12 51,594.224 103,188.448 O.ooE-+OO 2.73E-07 5.46E-07 
Ru-l06 2.0413E-14 51,594.224 103,188.448 O.ooE-+OO 1.05E-09 2.11E-09 
Se-79 1.2376E-05 51,594.224 103,188.448 O.ooE-+OO 6.39E-ol 1.28E-+OO 
Sn-126 2.5210E-05 51,594.224 103,188.448 O.ooE-+OO 1.30E-+OO 2.80E-+OO 
Sr-90 6.4163E-Ol 51,594.224 103,188.448 O.ooE-+OO 3.31E+04 6.62E+04 
Te-99 3.9357E-04 51,594.224 103,188.448 O.ooE-+OO 2.03E-+Ol 4.06E-+Ol 
Th-229 I.5644E-l0 51,594.224 103,188.448 O.ooE-+OO 8.07E-06 1.61E-05 
Th-230 2.7972E-06 51,594.224 103,188.448 O.ooE-+OO 1.44E-03 2.89E-03 
Th-232 5.3036E-12 51,594.224 103,188.448 O.ooE-+OO 2.74E-07 5.47E-07 
11-208 1.5136E-07 51,594.224 103,188.448 O.ooE-+OO 7.81E-03 1.56E-02 
U-232 4.1OO5E-07 51,594.224 103,188.448 O.ooE-+OO 2.12E-02 4.23E-02 Thermal Power 
U-233 2.5856E-06 51,594.224 103,188.448 O.ooE-+OO 1.33E-03 2.67E-03 Nominal Heat Bounding 
U-234 5.2665E-05 51,594.224 103,188.448 O.ooE-+OO 2.72E-+OO 5.43E-+OO Output Heat Output 
U-235 -1.4487E-06 51,594.224 0.000 9.56E-03 O.ooE-+OO 9.56E-03 !Wattsl !Watts) 
U-236 7.5888E-06 51,594.224 103,188.448 O.ooE-+OO 3.92E-Ol 7.83E-ol 9.33E+02 1.87E+03 
U-238 -2.6129E-07 51,594.224 0.000 2.07E-Ol I.94E-ol 2.07E-ol Total Total 
Y-90 6.4180E-ol 51,594.224 103,188.448 O.ooE-+OO 3.31E+04 6.62E+04 
Other Radionuelides 4.92E+04 9.83E+04 
m. TemnialeSeledlonSuum\lary, BUI-'IIDP~,andChecIQI 
Template Selection SUmmary 

From SFD Used Basis for Parameter Differences: 
Reactor Moderator. UGHTWATER UGHTWATER 

Fuel Cladding: ZIRC ZIRC 
BOL HM Constltuen": UMETAL U 

BOl Enrichment C'4: 0.712765938 Ot05 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD I Esli_ 

NomInal:1 1 51,594.224 NomInal bumup calculated from the heavy metal mass destroyed. 
Boundlng:1 992.6401 103.188.448 Bounding bumup assumed to be twice nominal bumup. 

Checks 
EstImated Bumupl 

Bumup Multiplier Given Bumup Esti_ EOL HMlGlven EOL HM 
Nomlnal:1 2.38 I 1.051 

Bounding: 4.75 103.95 ,
Reactor shutdown. core removal, storage. shippeng or other date confllTTung that Inadiation ceased for fuel.
 

~otal bumup for all fuel assodated with this worksheet must be divided by BOL heavy metal m£lSS to get specific bumup values (MWd'MT).
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I Fuel Radionuclide Inventory Worksheet 

I. FuehmdTempIate lJIf'~ Estimated 
Fuel Name: EBWR NORMAL THIN 1Fuel decay start date: 1966 Canister usage: 

SNFID#: 890 Estimates a9 of. 2030 18"x10' 
Fuel Units & Oeser: 7 - 6 FLAT PLATES Template: PWR (Ught Water, Zire, 0 to 5%, U) 0.58 
_vy Metal Mass: BOl.=281.40k9 ; EOl=279.08k9 "Template Bumup(MWd): 61.92 
ROD Storage Site: INEEl Template BOl_vy Metal Mass (MT): 0.00176911
 

Template Decay Time' 50 years
 

.n. Estimale$ m x, x. b y, y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Invenlories(Ci) Invenlories(Ci) Group (bounding) 
Ae-227 1.0733E-09 2,210.006 4,420.012 O.ooE+OO 2.37E-06 4.74E-06 Avg.MeV 
Am-241 1.4751E-Ol 2,210.006 4,420.012 O.ooE+OO 3.26E-Kl2 6.52E-Kl2 0.0150 1.682E+14 
Am-242m 2.6809E-04 2,210.006 4,420.012 O.ooE+OO 5.92E-Ol 1.18E+OO 0.0250 3.371E+13 
Am-243 62484E-04 2,210.006 4,420.012 O.ooE+OO 1.38E+OO 2.76E+OO 0.0375 3.176E+13 
C-14 4.7820E-05 2,210.006 4,420.012 O.ooE+OO 1.06E-Ol 2.11E-Dl 0.0575 3.974E+13 
CI-38 8.0297E-D7 2,210.006 4,420.012 O.ooE+OO 1.77E-03 3.55E-03 0.0850 1.857E+13 
Cm-243 1.7426E-04 2,210.006 4,420.012 O.ooE+OO 3.85E-Ol 7.70E-Dl 0.1250 1.235E+13 
Cm-244 2.7616E-D2 2,210.006 4,420.012 O.ooE+OO 6.10E-Kll 1.22E-Kl2 0.2250 1.585E+13 
Co-GO 3.5610E-04 2,210.006 4,420.012 O.ooE+OO 7.87E-Ol 1.57E+OO 0.3750 6.846E+12 
Cs-l34 2.62GOE-07 2,210.006 4,420.012 O.ooE+OO 5.80E-04 1.16E-03 0.5750 1.612E+14 
Cs-135 1.4433E-05 2,210.006 4,420.012 O.ooE+OO 3.19E-D2 6.38E-D2 0.8500 1.574E+12 
Cs-137 9.8870E-Ol 2,210.006 4,420.012 O.ooE+OO 2.19E-Kl3 4.37E-Kl3 1.2500 1.002E+12 
EU-l54 6.0320E-03 2,210.006 4,420.012 O.ooE+OO 1.33E-Kll 2.67E-Kll 1.7500 4.405E+l0 
Eu-155 2.1770E-04 2,210.006 4,420.012 O.ooE+OO 4.81E-Dl 9.62E-Ol 2.2500 7.241E+06 
Fe-55 7.9296E-07 2,210.006 4,420.012 O.ooE+OO 1.75E-03 3.50E-03 2.7500 2.551E+07 
H-3 8.9486E-D3 2,210.006 4,420.012 O.ooE+OO 1.98E-Kll 3.96E-Kll 3.5000 1.821E+06 
1-129 9.8288E-D7 2,210.006 4,420.012 O.ooE+OO 2.17E-03 4.34E-03 5.0000 7.782E+05 
Kr-SS 1.0707E-02 2,210.006 4,420.012 O.ooE+OO 2.37E-Kl1 4.73E-Kll 7.0000 8.965E+04 
Np-237 1.1927E-D5 2,210.006 4,420.012 O.ooE+OO 2.64E-D2 5.27E-D2 11.0000 1.029E+04 
Pa-231 1.4703E-09 2,210.006 4,420.012 O.ooE+OO 3.25E-06 6.50E-06 
Pb-21 0 1.6828E-l0 2210.006 4,420.012 O.ooE+OO 3.72E-07 7.44E-07 
Pm-147 6.9606E-06 2,210.006 4,420.012 O.ooE+OO l.54E-Q2 3.08E-D2 
Pu-238 6.6263E-D2 2,210.006 4,420.012 O.ooE+OO 1.46E-Kl2 2.93E-Kl2 
Pu-239 1.1618E-D2 2,210.006 4,420.012 O.ooE+OO 2.57E-Kll 5.14E-Kll 
Pu-240 1.5142E-D2 2,210.006 4,420.012 O.ooE+OO 3.35E-Kll 6.69E-Kll 
Pu-241 4.3768E-Ol 2210.006 4,420.012 O.ooE+OO 9.67E-Kl2 1.93E-Kl3 
PU-242 6.42GOE-Q5 2,210.006 4,420.012 O.ooE+OO 1.42E-Dl 2.84E-Dl 
Ra-226 3.SS01E-l0 2,210.006 4,420.012 O.ooE+OO 8.51E-07 1.70E-06 
Ra-228 5.2955E-12 2,210.006 4,420.012 O.ooE+OO 1.17E-08 2.34E-08 
Ru-l06 2.0413E-14 2,210.006 4,420.012 O.ooE+OO 4.51E-ll 9.02E-l1 
5e-79 12376E-D5 2,210.006 4,420.012 O.ooE+OO 2.74E-02 5.47E-D2 
50·126 2.S210E-DS 2,210.006 4,420.012 O.ooE+OO 5.S7E-D2 1.11E-Dl 
5r-90 6.4163E-01 2,210.006 4,420.012 O.ooE+OO 1.42E-Kl3 2.84E-Kl3 
Tc-99 3.9357E-04 2,210.006 4,420.012 O.ooE+OO 8.70E-Dl 1.74E+OO 
Th-229 1.5644E-10 2,210.006 4,420.012 O.ooE+OO 3.46E-07 6.91E-D7 
Th-230 2.7972E-08 2,210.006 4,420.012 O.ooE+OO 6.18E-Q5 1.24E-04 
Th-232 S.3038E-12 2,210.006 4,420.012 O.ooE+OO 1.17E-08 2.34E-08 
TI-208 1.5136E-D7 2,210.006 4,420.012 O.ooE+OO 3.34E-04 6.69E-04 
U-232 4.1005E-D7 2,210.006 4,420.012 O.ooE+OO 9.06E-04 1.81E-Q3 Thermal Power 
U-233 2.5856E-08 2,210.006 4,420.012 O.ooE+OO S.71E-Q5 1.14E-04 Nominal Heat Bounding 
U-234 52685E-D5 2,210.006 4,420.012 O.ooE+OO 1.16E-Dl 2.33E-Ol Oulput HeaIOutpul 
U-235 -1.4487E-06 2,210.006 0.000 4.36E-03 1.15E-03 4.36E-D3 /Wattsl /Wattsl 
U-236 7.5888E-06 2210.006 4,420.012 O.ooE+OO 1.68E-D2 3.35E-D2 4.00E+Ol 7.llllE+Ol 
U-238 -2.6129E-D7 2,210.006 0.000 9.39E-D2 9.33E-02 9.39E-D2 Total Total 
V-90 6.4180E-Dl 2,210.006 4,420.012 O.ooE+OO 1.42E-Kl3 2.84E-Kl3 
Other Radionuelides 2.11E-Kl3 4.21E-Kl3 
m. 1'emobte Seleef.lon ~i:'V,B_u ....e~ 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor _tor: 

LIGHT WATER LIGHT WATER 

Fuel Cladding: ZIRC ZIRC 
BOl HM Conslltuents: UMETAl U 

SOL Enrichment ok: 0.716417866 OtoS 

Bumup Summary (MWd)' Basis for bumup used In estimate: 
FromSFD Estimated 

Nomlnal:1 I 2.210.006 Nominal bumup calculated from the heavy metal mass destroyed. 
Boundlng:1 450.2401 4,420.012 Bounding bumup assumed to be twice nominal bumup. 

Checks 
Estimated Bumupl 

Bumup Multiplier Given BumuD Estimated EOl HMlGiven EOl HM 
Nominal: 0.22 I 1.001 

Bounding: 0.45 9.82 , 
Reactor shutdown, core removaJ, storage, shlppmg or other date confmmng that Irradiation ceased for fuet
 

~otal bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWd'MT).
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Fuel Radionuclide Inventory Worksheet 

I. Fuel and T<lIIlpIatelnfol1114ti<ln Estimated
 
Fuel Name: ENEA SAlUGGIA (ITAlV) 'Fuel decay start date: 1996 Canister usage:
 

SNFID#: 574 Estimates as of: 2030 18"xl0'
 
Fuel Units & Oeser: 1Hi - MTR TYPE Template: ATR (Ught Water, Alum., 60 to 1~o, U) 3.22
 
_vy Metal Mass: BO["'18.56kg ; EO["'17.23kg 'Templale Bumup(MWd): 367.2
 
ROD Storage Site: SRS Template BOl He:>vy Metal Mass (MT): 0.00116689
 

Template Decay Time· 25 years 

lL Estimates m b Y. Y. Gamma Sources 
Photon '1:0181 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Bumup (MWd)' Bumup (MWdJ' (Ci) Inventories(CI) Inventories(Ci) Group (bounding) 

"'A=C-"'2"'27C;-- -;;1c;.1"'4;c65~Eo--0"'9~---_;_lS,2:;;63:<'.;c32;;::4;_-_--;;:2,~52~6;:..648;S 0.OOE~+OO,-o=--___,~1.;;:45"'Eo_-~06_=__--~2.,,90?E~-~06_=____llf~A::cv==9.'CMec:VO---==c-;-:-
-'-:Am=-:-2~4"'1--------=2;:c.305~"'6E~-Q3~---___;lC':,2:c;6:=3.:::.3:;;24~--___;:2:s,526.648 ---o.-OOE+oo 2.91E+OO 5.63E+OO 0.0150 2.364E+14 
.:A:::m"--,o24"'2='m"----~--.-'4"'-.1,,4~7,,6~E_c-0~7___,----'1-",2,,63~.3'"2c.:4 --'='2,"=5,o26==.'=64~;8o- O.OOE+OO 5.24E-Q4 1.OSE-Q3 0.0250 4.912E+13 
Am-243 1.4894E-06 1,263.324 2,526.648 O.OOE+OO 1.B8E-03 3.76E-03 0.0375 4.278E+13 

-"'C'"'-"'''147- -'''5.'=7-'-108~Eo_-_='09o__----''l,,0263=._='32o_4o__--~2,526.648 O.OOE+OO 7.21E-Q6 1.44E-05 0.0575 4.593E+13 
C~36 1.3124E-32 1,263.324 2,526.648 O.OOE+OO 1.66E-29 3.32E-29 0.0850 2.772E+13 

-oC"m"--c=243.;.::- ""1."'4_='56==2"'Eo_-Q_='7:-----1~,"'263=.3=:2o_4o__--_c2",,5::;;26.648 O.OOE+OO 1.84E-04 3.68E-04 0.1250 1.856E+13 
Cm-244 2.4221E-OS 1,263.324 2,526.648 O.OOE+OO 3.06E-02 6.12E-Q2 0.2250 2.393E+13 

-oC"'o-6Oc..::::-o- -:2='.7:::5~60~E-~06::;.------,1:-',2:c63~.3::;;2c:_4---_o2"',5o:;2~6.648 O.OOE+OO 3.48E-Q3 6.96E-Q3 0.3750 1.040E+13 
Cs-l34 5.B851E-Q4 1,263.324 2,526.648 O.OOE+OO 7.43E-Ql 1.49E+OO 0.5750 1.705E+14 
Cs-l35 3.4477E-Q6 1,263.324 2,526.648 O.OOE+OO 4.36E-03 8.71 E-03 0.8500 2.457E+12 
""C~S..:-1"=3~7-------1:.::.80~99:;E=+OO'='-----1'-',2:c63~.3::;;2c:_4---_c2"',5o:;2co6.:::.648c:.:o- O.OOE+OO 2.29E+03 4.57E+03 1.2500 1.367E+12 
Eu-l54 1.6386E-Q2 1,263.324 2,526.648 O.OOE+OO 2.07E+Ol 4.14E+Ol 1.7500 6.753E+l0 
Eu-155 2.3957E-Q3 1,263.324 2,526.648 O.OOE+OO 3.03E+OO 6.OSE+OO 2.2500 4.814E+06 
Fe-55 3.2707E-Q5 1,263.324 2,526.648 O.OOE+OO 4.13E-02 8.26E-02 2.7500 3.940E+06 
H-3 3.4504E-Q3 1,263.324 2,526.648 O.OOE+OO 4.36E+OO B.72E+OO 3.5000 2.977E+03 
1-129 7.5300E-07 1,263.324 2,526.648 O.OOE+OO 9.51E-Q4 1.90E-03 5.ססOO 1.oo1E+03 
Kr-85 7.8540E-Q2 1,263.324 2,526.648 O.OOE+OO 9.92E+Ol 1.98E+02 7.ססOO 1.102E+02 
Np-237 9.5615E-Q6 1,263.324 2,526.648 O.OOE+OO 1.21 E-02 2.42E-Q2 11.ססOO 1.232E+Ol 
Pa-231 2.7968E-09 1,263.324 2,526.648 O.OOE+OO 3.53E-Q6 7.07E-06 
Pb-21 0 1.2612E-l0 1,263.324 2,526.648 O.OOE+OO 1.59E-07 3.19E-07 
Pm-147 1.2952E-Q2 1,263.324 2,526.648 O.OOE+OO 1.64E+Ol 3.27E+Ol 
Pu-238 1.7549E-Q2 1,263.324 2,526.648 O.OOE+OO 2.22E+Ol 4.43E+Ol 
Pu-239 4.2810E-Q4 1,263.324 2,526.648 O.OOE+OO 5.41E-Ol 1.08E+OO 
""PC'u_;-2c;40:;---------:2"'.435~;,:;7~E-Q4""-----:1;_c,2;;;63~.3;o;2~4---_;2;._;,5",2",6",.648 .•, O.OOE+OO 3.08E-Ol 6.15E-Ql
Pu-241 2.6277E-Q2 1,263.324 2,526.648 O.OOE+OO 3.32E+Ol 6.64E+Ol 
Pu-242 3.6329E-Q7 1,263.324 2,526.648 O.OOE+OO 4.59E-Q4 9.18E-Q4 
Ra-226 4.4444E-l0 1,263.324 2,526.648 O.OOE+OO 5.61E-Q7 1.12E-06 
Ra-228 1.9714E-14 1,263.324 2,526.648 O.OOE+OO 2.49E-ll 4.98E-ll 
Ru-l06 2.0477E-07 1,263.324 2,526.648 O.OOE+OO 2.59E-Q4 5.17E-Q4 
5e-79 1,2933E-Q5 1,263.324 2,526.648 O.OOE+OO 1.63E-Q2 3.27E-02 
5n-126 1.1574E-Q5 1,263.324 2,526.648 O.OOE+OO 1.48E-Q2 2.92E-Q2 
5r-90 1.7092E+OO 1,263.324 2,526.648 O.OOE+OO 2.16E+03 4.32E+03 
Tc-99 4.2239E-Q4 1,263.324 2,526.648 O.OOE+OO 5.34E-Ql 1.07E+OO 
Th-229 7.7260E-12 1,263.324 2,526.648 O.OOE+OO 9.76E-Q9 1.95E-Q8 
Th-230 5.8497E-Q8 1,263.324 2,526.648 O.OOE+OO 7.39E-OS 1.48E-Q4 
Th-232 2.6906E-14 1,263.324 2,526.648 O.OOE+OO 3.40E-ll 6.80E·ll 
TI-208 4.4336E-Q8 1,263.324 2,526.648 O.OOE+OO 5.60E-Q5 1.12E-Q4 
U-232 1.2037E-Q7 1,263.324 2,526.648 :.,po~w;:,e;:r=,.",..._0.OO~E::.+OO~--___ol;:;.5;2;E:..;-Q4;.;----~3;::.04;;;:E:..;-Q4~-jf.::_=~Tr;he;;:rma~;;,,1
-;U';--"233~------.--'3;::.OO~1"'1;=E:..;-Q;.:;9c----_::l~,2263~.32~4---~2,,o5~26:<'.:;;648~--~OS.OO~E2:+OO~-----c3:<'.0<79:;:E;o-.;;06~-----'7;:.58;c.;;Eo=-06~-_jINom;naJHeat Bounding 
U-234 1.8497E-Q4 1,263.324 2,526.648 O.OOE+OO 2.34E-Ql 4.67E-Ql Output Heat Output 
U-235 -2.7235E-Q6 1,263.324 0.000 3.74E-Q2 3.39E-Q2 3.74E-Q2 /Wattsl /Wattsl 
U-236 1.5493E-Q5 1,263.324 2,526.648 O.OOE+OO 1.96E-Q2 3.91 E-Q2 2.67E+Ol S.34E+Ol 
U-238 -4.2851E-Q9 1,263.324 0.000 4.29E-Q4 4.23E-Q4 4.29E-04 Total Total 
V-90 1.7094E+OO 1,263.324 2,526.648 O.OOE+OO 2.16E+03 4.32E+03 
Other Radianuelides 2.18E+03 4.35E+03 
W. Temnlate Selection Sutno13......~ andChed<5 
Template Selection Summary 

From SFD Used Basis for Parameter Differences: 
Reactor Moderator: UGHT WATER UGHT WATER 

Fuel C1addlng:f------'=-"c'U""M="---f----="A"-lU:..:M:.:..:::c:...--1 Al

BO~~=;=~f-----~=-~:::~==-----f-----:60c::--'I~"-l:-:oo-o---1 

Burnup Summary (MWd)' Basis for bumup used in estimate: 
FromSFD I Estimated 

Nomln,l:1 I 1,263.324 Nomlnal bumup calculated from the heavy metal mass destroyed. 
Boundlng:1 I 2.526.64S Bounding bumup assumed to be twice nominal bumup. 

Checks 
Estimated Bumup/ 

BumuD MuItiDlier Given Bumup Es~matad EOl HMlGlven EOl HM
 
Nominal: 0.22
 1 1.001
 

Bounding: 0.43
 ,
Reactor shutdown, core removal. storage. stllpplng or other date conflnnlng that IRadiatlon ceased for fuel. 

~olal bumup for all fuel associated with this worKsheet must be divided by BOl heavy metal mass to get specific bumup values (MWc1!MT). 
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Fuel Radionuclide Inventory Worksheet 
1. F1Kl1 and Template lofoPllllIion Estimated 

Fuel Name: ENEA SALUGGIA (ITALY) 1Fuel decay start date: 1996 Canister usage: 
SNFID#: 760 Estimates as of: 2030 18"x10' 

Fuel Units & Oeser: 32 - MTR TYPE Template: ATR (Ugh' Water. Alum.• 60 to lOO%. U) I 0.89 I 
_vy Metal Mass: BOL,,22.40kg ; EOL,,21.57kg 'Template Bumup(MWd): 367.2 
ROD Storage Site: SRS Template BOL _vy Metal Mas. (MT): 0.ooll6689 

Template Decay Time: 25 years 

n. Estimates m x" x. b y" y. Gamma Sources 
Photon TOlal 

CilMWd From Nominal BoUnding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonslsec 
Radionuelide Templala Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 1.1465E-09 787.920 1.575.840 O.ooE+OO 9.03E-07 1.81E-OO AV9·MeV 
Am-241 2.3056E-03 787.920 1,575.840 O.ooE+OO 1.82E+OO 3.63E+OO 0.0150 1.475E+14 
Am-242m 4.1476E-07 787.920 1.575.840 O.ooE+OO 3.27E-04 6.54E-04 0.0250 3.063E+13 
Am-243 1.4894E-06 787.920 1,575.840 O.ooE+OO 1.17E-03 2.35E-Q3 0.0375 2.668E+13 
C-14 5.7108E-09 787.920 1,575.840 O.ooE+OO 4.50E-OO 9.ooE-OO 0.0575 2.865E+13 
CI-36 1.3124E-32 787.920 1,575.840 O.ooE+OO 1.03E-29 2.07E-29 0.0850 1.729E+13 
Cm-243 1.4562E-Q7 787.920 1,575.840 O.ooE+OO 1.15E-04 2.29E-04 0.1250 1.I58E+13 
Cm-244 2.4221E-05 787.920 1.575.840 O.ooE+OO 1.91E-Q2 3.82E-02 0.2250 1.492E+13 
Co-60 2.7560E-06 787.920 1,575.840 O.ooE+OO 2.17E-03 4.34E-03 0.3750 6.487E+12 
Cs-l34 5.8851E-04 787.920 1,575.840 O.ooE+OO 4.84E-Ql 9.27E-Ol 0.5750 1.064E+14 
Cs-l35 3.4477E-06 787.920 1,575.840 O.ooE+OO 2.72E-03 5.43E-Q3 0.8500 1.533E+12 
CS-137 1.6099E+OO 787.920 1,575.840 O.ooE+OO 1.43E+03 2.85E+03 1.2500 8.524E+l1 
Eu-154 1.63B6E-02 787.920 1,575.840 O.ooE+OO 1.29E+Ol 2.58E+Ol 1.7500 4.212E+l0 
Eu-155 2.3957E-Q3 787.920 1,575.840 O.ooE+OO 1.89E+OO 3.78E+OO 2.2500 3.002E+06 
Fe-55 3.2707E-05 787.920 1,575.840 O.ooE+OO 2.58E-02 5.15E-02 2.7500 2.457E+06 
H-3 3.4504E-03 787.920 1,575.840 O.ooE+OO 2.72E+OO 5.44E+OO 3.5000 1.887E+03 
1-129 7.5300E-07 787.920 1,575.840 O.ooE+OO 5.93E-04 1.19E-03 5.ססOO 6.374E+02 
Kr-85 7.8540E-02 787.920 1.575.840 O.ooE+OO 6.19E+Ol 1.24E+02 7.ססOO 7.022E+Ol 
Np-237 9.5615E-06 787.920 1,575.840 O.ooE+OO 7.53E-03 1.51E-02 11.ססOO 7.859E+oo 
Pa-231 2.7968E-09 787.920 1,575.840 O.ooE+OO 2.20E-06 4.41E-OO 
Pb-210 1.2612E-10 787.920 1,575.840 O.ooE+OO 9.94E-08 1.99E-Q7 
Pm-147 1.2952E-Q2 787.920 1,575.840 O.ooE+OO 1.02E+Ol 2.04E+Ol 
Pu-238 1.7549E-Q2 787.920 1,575.840 O.ooE+OO I.38E+Ol 2.77E+Ol 
Pu-239 4.2810E-Q4 787.920 1,575.840 O.ooE+OO 3.37E-Ol 6.75E-Ql 
Pu-240 2.4357E-Q4 787.920 1,575.840 O.ooE+OO 1.92E-Ql 3.84E-Ql 
PU-241 2.6277E-02 787.920 1,575.840 O.ooE+OO 2.07E+Ol 4.14E+Ol 
Pu-242 3.6329E-Q7 787.920 1,575.840 O.ooE+OO 2.86E-04 5.72E-Q4 
Ra-226 4.4444E-l0 787.920 1,575.840 O.ooE+OO 3.50E-Q7 7.ooE-07 
Ra-228 1.9714E-14 787.920 1,575.840 O.ooE+OO 1.55E-ll 3.11E-ll 
RU-lOO 2.0477E-Q7 787.920 1,575.840 O.ooE+OO 1.61E-04 3.23E-04 
Se-79 1.2933E-06 787.920 1,575.840 O.ooE+OO 1.02E-Q2 2.04E-02 
Sn-126 1.1574E-06 787.920 1,575.840 O.ooE+OO 9.12E-03 1.82E-Q2 
Sr-90 1.7092E+OO 787.920 1,575.840 O.ooE+OO I.35E+03 2.69E+03 
TC-99 4.2239E-Q4 787.920 1,575.840 O.ooE+OO 3.33E-Ol 6.86E-Q1 
Th-229 7.7260E-12 787.920 1,575.840 O.ooE+OO 6.09E-Q9 1.22E-06 
Th-230 5.8497E-06 787.920 1,575.840 O.ooE+OO 4.61E-Q5 9.22E-06 
Th-232 2.6906E-14 787.920 1,575.840 O.ooE+OO 2.12E-11 4.24E-11 
TI-208 4.4336E-08 787.920 1,575.840 O.ooE+OO 3.49E-Q5 6.99E-05 
U-232 1.2037E-Q7 787.920 1,575.840 O.ooE+OO 9.48E-Q5 1.90E-Q4 Thermal Power 
U-233 3.oo11E-Q9 787.920 1,575.840 O.ooE+OO 2.38E-06 4.73E-OO Nominal Heat Bounding 
U-234 1.8497E-04 787.920 1,575.840 O.ooE+OO 1.46E-Q1 2.91E-Q1 Output Heat Output 
U-235 -2.7235E-06 787.920 0.000 9.88E·03 7.54E-03 9.88E-Q3 !Watts) !Watts) 
U-236 l.5493E-Q5 787.920 1,575.840 O.ooE+OO 1.22E-Q2 2.44E-Q2 1.67E+Ol 3.33E+01 
U-238 -4.2851 E-09 787.920 0.000 6.02E-Q3 6.02E-03 6.02E-Q3 Total Total 
Y-90 1.7094E+OO 787.920 1,575.840 O.ooE+OO 1.35E+03 2.69E+03 
Other Radionucrldes 1.36E+03 2.71E+03 
l.ll.TeIlIIllate~Sum.....rv.,._ lInd~ 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: UGHTWATER LIGHT WATER This Template was used for the following reasons:
 

Fuel Cladding:
 AlUM ALUM Th~ fuel matches ATR TempIale on ~I but one parameter (enrich..."l) mal<ing ATR e......abIe 
BOL HM Constituents: U-ALX U match.
 

BOL Enrichment 'Y.:
 20 60 to 100

BumupSumma~(MWd)' Basis for burnup used in estimate: 
From SFD Estimated 

Nomlnal:1 I 787.920 Nominal bumup calculated from the heavy metal mass destroyed. 
Boundlng:1 I 1.575.840 Bounding bumup assumed to be twice nominal bomup. 

Checks 

Estimated Bumupl' 
BumUD Muitilllier Given Bumup Estimated EOL HMlGlven EOL HM 

Nominal: 0.11 I 1.ool 
Bounding: 0.22 ,

Reaelor shutdown, core removal, storage, shlPPJng or other date confirming that Irradiation ceased for fuel.
 

2TotaJ bumup for all fuel associated 'Nith this 'NOrksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd'MT).
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,IFuel Radionuclide Inventory Worksheet 

L Fuel and Template lnfonMlion Estimated 
Fuel Name: EPRI 1Fuel decay start date: 1966 Canister usage: 

SNFID#: 67 Estimates as of: 2030 lS"xl0' 
Fuel Units & Oeser: 1 - CANISTER OF SCRAP Template: (Worst Case) 0.03 
Heavy Metal Mass: BOL.., ; EOL..,.02k9 "Template Bumup(MWd): 62.5 
ROD Sl<>I"age 511£: INEEL Template BOL Heavy Metal Mass (MT): 0.00186865 

Template Decay Time' so years 

D.Estimateo m b y. Gamma Sources 
Photon Total 

CUMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radianuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci} Group (bounding) 
Ae-227 2.5200E-OO 19.007 19.007 O.OOE+OO 4.79E-05 4.79E-Q5 Avg. MeV 
"'A--:m-=-2==4"'1,----------8:c."'647.3~2"'E'-+OO:::==------1~9:.:.00=7~------:1:~9;::.00:~7- 0.OOE=+O~0'------'1"".64E+02 1.64E+02 0.0150 1.611E+13 
Am-242m 1.5728E-02 19.007 19.~----O:OOE+OO 2.99E_ol 2.99E-Ol 0.0250 3.182E+12 
Am-243 1.6288E_o2 19.007 19.007 O.OOE+OO 3.10E_ol 3.10E_ol 0.0375 2.690E+12 
C-14 1.2088E-Ol 19.007 19.007 O.OOE+OO 229E+OO 2.29E+OO 0.0575 5.081E+12 
CI-36 2.2849E-03 19.007 19.007 O.OOE+OO 4.34E_o2 4.34E_o2 0.0850 1.703E+12 
"'C:.:m-=-:::2-:-43=-----------""6~.0;:;1'744"'E:O--.;:04::;-----cc19='.:::00"'7=-------1·c:9;::.00=7,------0='.:::00:=;E=-+OO~----::1.:;.1:-;4"'E-:-0"2;------:-1.::;:1'74E=_o~2--·-Ir--:0:'-:.1:-:2~5O;-~----:-1.';;20~5"E'-'+~12 

Cm-244 9.4880E_o2 19.007 19.007 O.OOE+OO 1.80E+OO 1.80E+OO 0.2250 1.474E+12 
"'C:.:o-'-'80""-',--- --'3=-.-=90"'5='2"'E:.:+OO=- 1'c"9:.:.00=7~----1c:9;::.0~07 O.OOE+OO 7.42E+Ol 7.42E+Ol 0.3750 6.380E+ll 
Cs-l34 2.2139E-06 19.007 19.007 ~O::o.00,~E+OO~c___--:;o4."'2O,::lE=-~05:<------o;:4."'2O,::lE:o--Q5~--1f-__;O"'.5:::7:;;:5O~-_--cl::'.056~E=+'_::1_;.3 
Cs-l35 4.3976E-04 19.007 19.007 O.OOE+OO 8.36E_o3 8.36E-03 0.8500 2.312E+ll 
Cs-137 1.4887E+Ol 19.007 19.007 O.OOE+OO 2.83E+02 2.83E+02 1.2500 5.668E+12 
Eu-l54 3.7342E_ol 19.007 19.007 O.OOE+OO 7.10E+OO 7.10E+OO 1.7500 6.813E+09 
Eu-155 8.4893E_o3 19.007 19.007 O.OOE+OO 1.61E_ol 1.61E_ol 2.2500 2.946E+07 
Fe-55 5.3750E-03 19.007 19.007 O.OOE+OO 1.02E_ol 1.02E_ol 2.7500 5.070E+07 
H-3 1.0472E-Ol 19.007 19.007 O.OOE+OO 1.99E+OO l.99E+OO 3.5000 2.761E+04 

-;-1-;"1c;:2"'9 -:::1';;.OO~18c;;E=--o~5----___:_19='.:::00"'7=___----1~9:".00",,7 O.OOE+OO 2.02E-04 2.02E-04 5.0000 1.167E+04 
Kr-SS 22717E-Ol 19.007 19.007 O.OOE+OO 4.32E+OO 4.32E+OO 7.0000 1.329E+03 
-;N"P-_:2~3~7-----------;;1';;.6400~;;;E=--04-;;;;-----___:_19='.:::OO;o7=___----1~9:.:.0~,,07 O.OOE+OO 3.12E_o3 3.12E_o3 11.0000 1.516E+02 
Pa-231 2.8888E-06 19.007 19.007 O.OOE+OO 5.45E-Q5 5.45E-Q5
.;P"'b-'-'2"'1'=0-------·---'4;:.=73:.:1::;:2"'E-"-06::;:-...----1'-'9"'.0~0"'7-----1'-'9"'.007 0.00~E"'+OO~--~8;:;.99:_;;;=Ec.;-0C,;7----;8;:;.99:_;;;=Ec.;-oC,;7-__11 
.;POCm--=-;1"'477 ---'3;:.:;.21:::9"'8"'E-=-04===- 1'_'9"'.00=7-----1'=9:;:.00",,7 O.OOE+OO 6.12E-03 6.12E-03 
Pu-238 -1.1924E+OO 19.007 0.000 5.14E+OO O.OOE+OO 5.14E+OO 
Pu-239 -4.8600E_o2 19.007 0.000 622E-Ol O.OOE+OO 6.22E_ol 

.;P"'u'"'-2"'40:-----------=-3."'0:O:12"'7"'E-:_o"1'---------c1'-'9"'.00=7-----=-0."'0""00 7.94E_ol O.OOE+OO 7.94E_ol 
Pu-241 -1.2917E+02 19.007 0.000 2.04E+02 O.OOE+OO 2.04E+02 
Pu-242 -1.1381E-04 19.007 0.000 3.44E-03 1.27E-03 3.44E-03 
Ra-226 1.0780E_o7 19.007 19.007 O.OOE+OO 2.05E-06 2.05E-06 
-;Rc:a:..;-22~8-------6;c.-;;,01'"'80~E-:_o"'7,------cl;-;9"'.00=7,------cl;-;9"'.OO~7 O.OOE+OO 1.14E-Q5 1.14E-Q5 
RU-l00 1.3388E-13 19.007 19.007 O.OOE+OO 2.54E-12 2.54E-12 
Se-79 1.9179E-04 19.007 19.007 O.OOE+OO 3.SSE-03 3.65E-03 
Sn-126 1.6669E-04 19.007 19.007 O.OOE+OO 3.17E-03 3.17E-03 
Sr-90 1.3859E+Ol 19.007 19_007 O.OOE+OO 2.83E+02 2.83E+02 
Te-99 6.7678E_o3 19.007 19.007 O.OOE+OO 129E_ol 1.29E_ol 
Th-229 2.2592E-06 19.007 19.007 O.OOE+OO 4.29E-Q5 4.29E-Q5 
Th-230 7.5955E-06 19.007 19.007 O.OOE+OO 1.44E-04 1.44E-04 
Th-232 6.0208E_o7 19.007 19.007 O.OOE+OO 1.14E-05 1.14E-Q5 
TI-208 7.5795E-Q5 19.007 19.007 O.OOE+OO 1.44E-03 1.44E-03 
U-232 2.0521E-04 19.007 19.007 G.OOE+OO 3.90E_o3 3.90E-03 Thermal Power 

.;:UC'-2"'33:c'-- ....-:3.::;:6=12;:8~E=--04=-- __-....::19".00=7o---_-1'_'9"'.00=7c- 0='.:::00"'E:o_+OO'-?-'------':6:::.8"'7"'Ec:-03:c'------o,6":.8:::7=E-03~'-----11NomlnaiHeat BoUnding
U-234 1.2788E_o2 19.007 19.007 O.OOE+OO 2.43E_ol 2.43E_ol Output Heat Output 
U-235 5.8n2E-04 19.007 19.007 O.OOE+OO 1.12E_o2 1.12E_o2 /WallS} /Watts) 
U-236 2.3485E-04 19.007 19.007 O.OOE+OO 4.48E_o3 4.48E_o3 1.02E+01 1.04E+Ol 
U-238 1.1741E-04 19.007 19.007 O.OOE+OO 2.23E-03 2.23E-03 Total Total 
V-90 1.3861E+Ol 19.007 19.007 O.OOE+OO 2.83E+02 2.83E+02 
Other Radianuelides 9.nE+02 9.nE+02 

Template selection Summary 
FromSFD Used Basis for Parameter Differences:

Reactor Moderator: UGHTWATER (Worst Case) This Template was used for the lollowing masons: 
Fuel C1adding:t-------:SS=T,----~t---:ss=T:;;/ln""con=a:':I-----IThiS fuel didn1 d0S31y malch any existing femplales, therefore the worst case femplale was used. 

BO;~~==:f------'-P-"UO=2---+--U"'O"T"t:'-·:,o00-=-Pu-"----1 

BumupSumma~(MWd} Basis for bumup used in estimate: 
FromSFD Estimated 

Nominal:1 I 19.007 NomInal bumup set equal to bounding bumup.
Bounding: 19.007 BoUnding bumup e5limated by assuming SOL heavy metal mass was twice EOL 

Checks 
Estimated Bumup! 

Bumup Multiplier Given Bumup Estimated EOL HMlGlven EOL HM
 
Nominal: 14.21
 I 601.111
 

Bounding: 14.21
 ,
Reactor shutdo'vVll, core removal, storage, shipping or other date conflRmng that Irradiation ceased for fuel. 

2Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdlMT). 
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I Fuel Radionuclide Inventory Worksheet 

il. Fuel and Template lll'''-UOil Estimated 
Fuel Name: ERR 1FueI decay start date: 1966 Canister usage: 

SNFID#: 68 Estimates as of: 2030 18"x10' 
Fuel Units & Oeser: 190 - 5 X 5 ROD ARRAY Template: lWBR (Ught Water, Zirc. 60 to 100%. Th and U) 10.56 
Heavy Metal Mass: BO~5079.65k9 ; EOL:5032.83k9 'Template Bumup(MWd): 10269.14 
ROD Storage Site: INEEL Template BOL Heavy Metal Mas. (MT): 0.45991251 

Template llec:ay Time' 50 years 
B.Estimates m x" Xb b Y. Yb Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel BOUnding Fuel Energy Photons/sec 

Radionuelide Templata Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 1.0595E-Q4 45,559.594 91,119.189 O.ooE+OO 4.83E+OO 9.65E+OO Avg.MeV 
Am-241 2.4968E-Q4 45,559.594 91,119.189 O.ooE+OO 1.14E+Ol 2.28E+Ol 0.0150 5.274E+15 
Am-242m 1.3847E-Q6 45,559.594 91,119.189 O.ooE+OO 6.31E-02 1.26E-Ol 0.0250 1.083E+15 
Am-243 3.1103E-Q7 45,559.594 91,119.189 O.ooE+OO 1.42E-02 2.83E-02 0.0375 9.256E+14 
C-14 9.2267E-05 45,559.594 91,119.189 O.ooE+OO 4.20E+OO 8.41E+OO 0.0575 1.012E+15 
CI-36 1.8103E-OG 45,559.594 91,119.189 O.ooE+OO 8.25E-02 l.65E-Ql 0.0850 6.547E+14 
Cm-243 2.1248E-Q7 45,559.594 91,119.189 O.ooE+OO 9.68E-03 1.94E-Q2 0.1250 4.oo5E+14 
Cm-244 7.9668E-OG 45,559.594 91,119.189 O.ooE+OO 3.83E-Ol 7.26E-Ql 0.2250 5.913E+14 
Co-GO 1.2143E-04 45,559.594 91,119.189 O.ooE+OO 5.53E+OO 1.11E+Ol 0.3750 2.335E+14 
Cs-l34 1.6535E-07 . 45,559.594 91,119.189 O.ooE+OO 7.53E-Q3 1.51E-02 0.5750 3.598E+15 
Cs-135 2.8839E-05 45,559.594 91,119.189 O.ooE+OO 1.30E+OO 2.61E+OO 0.8500 6.188E+13 
Cs-137 1.0449E+OO 45,559.594 91,119.189 O.ooE+OO 4.76E+04 9.52E+04 1.2500 1.883E+13 
EU-I54 2.5679E-Q3 45,559.594 91,119.189 O.ooE+OO 1.17E+02 2.34E+02 1.7500 4.927E+12 
Eu-155 8.1175E-Q5 45,559.594 91,119.189 O.ooE+OO 3.70E+OO 7.40E+OO 2.2500 1.097E+08 
Fe-55 4.2194E-Q8 45,559.594 91,119.189 O.ooE+OO 1.92E-03 3.84E-Q3 2.7500 3.866E+13 
H-3 9.1673E-Q4 45,559.594 91,119.189 O.ooE+OO 4.18E+Ol 8.35E+Ol 3.5000 1.444E+05 
1-129 1.5653E-OG 45,559.594 91,119.189 O.ooE+OO 7.22E-02 l.44E-Ol 5.0000 4.459E+04 
Kr-SS 2.3741E-02 45,559.594 91,119.189 O.ooE+OO 1.08E+03 2.16E+03 7.0000 3.154E+03 
Np-237 1.2747E-07 45,559.594 91,119.189 O.ooE+OO 5.81E-03 1.16E-02 11.0000 2.303E+02 
Pa-231 1.2oo7E-04 45,559.594 91,119.189 O.ooE+OO 5.47E+OO 1.09E+Ol 
Pb-21 0 1.8424E-08 45,559.594 91,119.189 O.ooE+OO 8.39E-Q4 1.68E-03 
Pm-147 4.9829E-OG 45,559.594 91,119.189 O.ooE+OO 2.27E-Ql 4.54E-Ql 
Pu-238 3.7744E-Q4 45,559.594 91,119.189 O.ooE+OO 1.72E+Ol 3.44E+Ol 
Pu-239 2.7510E-Q5 45,559.594 91,119.189 O.ooE+OO 1.25E+OO 2.51E+OO 
Pu-240 1.6175E-Q5 45,559.594 91,119.189 O.ooE+OO 7.37E-Ql 1.47E+OO 
Pu-241 7.1379E-Q4 45,559.594 91,119.189 O.ooE+OO 3.25E+Ol 6.50E+Ol 
Pu-242 4.0831E-Q8 45,559.594 91,119.189 O.ooE+OO 1.86E-03 3.72E-Q3 
Ra-226 2.9038E-08 45,559.594 91,119.189 O.ooE+OO 1.32E-03 2.65E-Q3 
Ra-228 4.6352E-OG 45,559.594 91,119.189 O.ooE+OO 2.11E-Ol 422E-Ol 
Ru-1OG 1.3321E-15 45,559.594 91,119.189 O.ooE+OO 6.D7E·ll 1.21E-l0 
Se-79 3.5407E-Q5 45,559.594 91,119.189 O.ooE+OO 1.61E+OO 3.23E+OO 
Sn-126 3.9838E-Q5 45,559.594 91,119.189 O.ooE+OO 1.81E+OO 3.83E+OO 
Sr-90 1.0449E+OO 45,559.594 91,119.189 O.ooE+OO 4.76E+04 9.52E+04 
Te-99 3.2525E-Q4 45,559.594 91,119.189 O.ooE+OO l.48E+Ol 2.96E+Ol 
Th-229 8.2305E-Q5 45,559.594 91,119.189 O.ooE+OO 3.75E+OO 7.50E+OO 
Th-230 1.2533E-Q6 45,559.594 91,119.189 O.ooE+OO 5.71E-Q2 1.14E-Q1 
Th-232 -9.0328E-Q8 45,559.594 0.000 5.36E-Ql 5.32E-Ol 5.36E-Ql 
T1-208 1.2085E-Q2 45,559.594 91,119.189 O.ooE+OO 5.51E+02 1.10E+03 
U-232 3.2729E·02 45,559.594 91,119.189 O.ooE+OO 1.49E+03 2.98E+03 Thermal Power 
U-233 -3.3244E-03 45,559.594 0.000 l.80E+03 l.65E+03 1.80E+03 Nominal Heat Bounding 
U-234 8.1769E-Q4 45,559.594 91,119.189 O.ooE+OO 3.73E+Ol 7.45E+Ol Output Heat Output 
U-235 5.7813E-08 45,559.594 91,119.189 3.69E·04 3.ooE-Q3 5.84E-Q3 /Wattsl /Wettsi 
U-236 1.3273E-Q7 45,559.594 91,119.189 O.ooE+OO 6.05E-Q3 1.21E-Q2 9.68E+02 1.99E+03 
U-238 -3.1121E-l0 45,559.594 0.000 2.36E-Q4 2.22E-Q4 2.36E-Q4 Total Total 
Y-90 1.0449E+OO 45,559.594 91,119.189 O.ooE+OO 4.76E+04 9.52E+04 
Other Radianuelides 5.57E+04 1.11E+05 
m. TeJlII)/ate 8ele1ltiotl SuIlImal'Y.lJllnlll .llJJd~ 
Template selection Summary 

FromSFD Used Basis for Parameter Differences: -_: UGHTWATER UGHTWATER This TerJ1llate was used for the following reasons: 
Fuel Cladding: SST (304) ZIRe This 'uol malchos LWBR Templato on all but OlIO panunotor(dadding) making LW8R. roasona!lIo 

BOL HM Con_Ill: Th02-U02 ThandU maldJ. 

SOL Enrichment 0/0: 92.94902719 60 to 100 

Bumup Summary (MWd) Basis for bumup used in estimate:  FromSFD Estimated 
Nomlnal:1 27,491.066 45,559.594 Nominal bumup cakulated from the heavy metal mass destroyed. 

Boundlng:1 66,035.4501 91,119.189 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl
Bumup Multiplier Given Bumup Estimated EOL HINGlven EOL HM 

Nominal: 0.40 1.66 I 1.001 
Bounding:1 0.80 1.38,

Reactor shutdovm, core removal, storage, shipping or other date confmnlng that Irradiation ceased for fuel. 

~otal bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdIMT). 
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Fuel Radionuclide Inventory Worl<sheet 
I. Fuel and Template Information Estimated 

Fuel Name: ERR ':=uet decay start date: 1966 Canister usage: 
SNF ID I>: 1057 Estimates as of: 2030 18"xl0' 

Fuel Units & Desc:r: 4 - ROD Template: lWBR (Ught Water, lire, 60 to 100%, Th and U) 0,17 
Heavy Me1aJ Ma••: BOl=4.29k9 : EOl=4.23k9 2Template Bumup(MWd): 10269.14 
ROD Storage SIt<>: INEEl Template BOl Heavy Me1a1 Ma.. (MT): 0.45991251 

Template Decay Time' 50 years 
U. Estimates m b Yn Gamma Sources 

Photon Talai 
CilMWd From Nominal BOUnding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(CI) Group (bounding) 
Ae-227 1.0595E-04 56,833 113,665 O.OOE+OO 6,02E-03 1.20E-02 Avg, MeV 
"A'=m:"-2;;:4~1;-----------O:2."'4"'968~E~_04~-----5~6".833~;-------;-1'lc3".6~65---0,OOE~U2E;c_Q~2---'C2"'.84~';;E~-~02:c-----lI-·";;0~.OOl':50:?----;:6.;:5n""-;:Ecc+~1;:2 
Am-242m 1,3847E-06 56,833 113,665---0.00E+oo 7,B7E-05 1.57E-04 0.0250 1.351E+12 

"'A;cm=--2;:-43-'=- ----:30,:,1"'1~03==E"'-0:_=7----~5"'6~.833=----_:1C::l-;;3~,66~5.- _ ___c0.00E+OO 1.77E-05 3.54E-05 0.0375 1.155E+12 
-;C'=--1-=4'=- ---"'9,"'2.,26~7~E~-~05~-------'5~6;_:,833~;_-----'-11_':3~,66~5;_---0:c:.OO~ E+OO 5.24o:E~-0~3~--____:lcc,05~E:..;-Q?2;___lI--0~·705~7::o5---__clo::.2~6::::2~E+,-1:c-2 
-;:C:':I-o-36O;;;o;- ___o:l.';8~103~E~-06~----__c5~6".B"'33~----"'11;;_;3".66~5:--_-;0~,0"'OE+OO 1.03E-04 2.06E-04 0.0850 8.167E+l1 
-;C;Cm"--~24.;:3;_---- ~2,,o1__=248=E~-~07=__-------'5~6;_:,833~o-------___;_11,:: 3~,66~5o--------0:c:.OO~ E+OO 1.21 E-05 2,42E-05 0.1250 4.996E+l1 
-;Cc:m"--"=244=- ----o7c=:.96862";~E_;-06;7_----.:;:5~6~.833~----_;1c;1.;;3:;.66~5 ,,0'-;s:OOE+OO 4.53E-04 9.06E_04 0.2250 7.376E+ll 
-;:C~o-6O-:-;;-o---------10',~21"'4:o3"'E"'-04~---____:5~6::o.8:o33~---___;_11,::3?,66~5 0""""OOE+oo 6.90E~-.;;03;;---___o_l";;,36o;:E;c-Q.;;2~____l11_-0"'.3;:7;;5~0---_;:2.~91:;:3~E+"-:1;.;;-1 
Cs-l34 1.6535E-07 56.833 113.665 O,OOE+OO 9.40E-06 1.88E_Q5 0.5750 4.488E+12 
-;C:=S--'-1:-c:35~------·-"'2.:O:B63=9"E~_Q~5=---------'56~.8~33~-----'-11-':3~,665=;---O,OOE+OO 1.63E-03 3.26E_Q3 0.8500 7.719E+l0 
CS-137 1.0449E+OO 56.833 113,665 O.OOE+OO 5.94E+Ol 1.19E+02 1.2500 2.349E+l0 
-;E;=u--:-l"'547----------=2"'.5-=67='9O;E~-0"'3c---------'056"',833~;------:lC01"3'.665 O.OOE+OO 1.48E=---;O~1---__=2"',9'='2E=--Q~1--U--='1.7o_:5OO="_----"'=6.146E+09 
Eu-155 8.1175E-05 56.833 113.665 O,OOE+OO 4.61E-03 9.23E_Q3 2.2500 1.369E+05 
-;F,.,e'-;-5~5;=---------.::4.:::,2C::l-=94~E=-_oB~------==56~.~833=-----C01"'13~,"'66"'5'------0"'."OO:E+OO 2.40E-06 4.80E_06 2.7500 4.823E+l0 
H-3 9.1673E_04 56,833 113.665 O.OOE+OO 5.21E-02 1.04E_Ql 3.5000 l.754E+02 
-;-1-'o1"'2;c9----------;1.:::.585~3"'E=-_06~------==56"'."'833=------Ol"'13"'."'66"'5'---0.OOE+OO 9.01E-05 1.80E_04 5.0000 5.421E+Ol 
Kr-85 2.3741E_Q2 56.833 113.665 O,OOE+OO 1.35E+OO 2.70E+OO 7.0000 3.843E+00 
"'N7.:p:':-2:;;3"'7;----------O=l:;,20;7"'47c;:E=-_Q.;;7~----;c56~."'833~-----;l-O-13~.~66;::5:---0_:_00E+OO 7.24E-06 1.45E_Q5 11.0000 2.815E-Ql 
Pa-231 1.2007E_04 56,833 113,665 O.OOE+OO 6.B2E_Q3 1,36E_Q2 
-;Pc:b-:"2;;'1~0;--------"'1."'84;;;2;;4"'E:-;-08;;;_---___;5~6"'.8;;;33;;;_---____ol"'13"'.66~5:---.,,0,~OOE+OO 1.05E_06 2.09E_06
Pm-147 4,9829E_06 56.833 113,665 O.OOE+OO 2.B3E_04 5,66E_04 
Pu-238 3.7744E_04 56.833 113.665 O,OOE+OO 2.15E_Q2 4.29E_Q2 
Pu-239 2.7510E-05 56.833 113,665 O.OOE+OO 1.56E_Q3 3.13E_03 
"'P-:'u"'-2;:;40~--------'Ol,':::6""17:::5"'E:-;-05;;;-------;56~,833~-----ol"'13"',66~5:---0".~OOE+OO~------;;9:=:;,1';;9"'E"'-04:c--------::l";,84~E:-;_03;;;----j1 

Pu-241 7.1379E_04 56.833 113.665 O,OOE+OO 4.06E_Q2 8.11E_Q2
-;P;:=u:-;-2C::4~2--------74.~0B3~1"'E:-;-08;;;-------;56~.833~---c----ol"'13"',665~:---O",""OOE+OO 2.32E-06 4,64E_06 
Ra-22B 2,9038E_oB 56,833 113,665 O.OOE+OO 1.65,o,E"'-06"'--------'3c:,30==E:-;-06"'----11 
Ra-228 4.6352E_06 56.833 113.665 O,OOE+OO 2.63E-04 5.27E-Q4 
Ru-lOB 1.3321 E-15 56,833 113,665 O.OOE+OO 7,57E-14 1,51 E-13 
Se-79 3,5407E-05 56,833 113.665 O.OOE+OO 2.01E_Q3 4.02E_Q3
-;:S:=n-:-l,;;2;:6--------;o3."'9B38~"'E:-;-05;;;-------;5;;6"'.833~-----ol"'13"',66~5'-----·0".';;-OO;.E+OO 2,26E-03 4,53E_03 
Sr-90 1,0449E+OO 56,833 113,665 O,OOE+OO 5,94E+Ol 1.19E+02 
TC-99 3,2525E_04 56,833 113.665 O,OOE+OO 1.85E_Q2 3.70E_Q2 
Th-229 8,2305E-05 56.833 113,665 O.OOE+OO 4,66E_Q3 9,36E_03 
Th-230 1.2533E_06 56,833 113,665 O.OOE+OO 7,12E-05 1.42E_04 
..Th:i-'-;;;2,,32~---------i_9'".032~8~E:..;-oB'6C-------;5~6;:;.833;;;;;----.0~.:;::000~c---__~4:;;;;,53E-04 4.48E_04 4,53E_04
T1-208 1.2085E_Q2 56,833 113,665 O,OOE+OO 6.87E-Ol 1,37E+OO 
U-232 3,2729E_Q2 56,833 113,665 O.OOE+OO l.88E+OO 3.72E+OO Thermal Power 
-;:U;-;-2~33;:;-------.--:;c3:;:,32~44~E:..;-Q"'3o-------__:56=;;:;,833;;;;;----.0~':;::000~c-----;,1,:;;52~E=-+OOC;;;;---1'i',34~E='+OO~---1';;.~52;;;E='+OO~-i1Nominal Heat Bounding 
7U;-;-2;;;34~--------8=_.'o;17;::6;;:9"'E"'-04;;;----____:56~.833~----_;1;;_;13".665~.__O,OOE+OO 4.65E=-_Q~2---"'9_';,2:=9=-E-"'0__=2--I Output Heat Output
U-235 5,7813E_oB 56,833 113.665 3,12E_Q7 3.60E_06 6,88E-06 (Watts! /Wattsl 
U-236 1.3273E_Q7 56.833 113,665 O.OOE+OO 7.54E_06 1,51E_Q5 1.19E+OO 2.34E+OO 
U-238 -3,1121E-l0 56,833 0,000 1.99E-07 1,82E_Q7 1.99E_Q7 Total Total 
Y-90 1,0449E+OO 56,833 113.665 O,OOE+OO 5.94E+Ol 1.19E+02 
Other Radionuclides 6.95E+Ol 1.39E+02 
ID. Template SeIedion SuuuWiiY.Bomu 
Template selection Summary
F::.::l:::::::'::::::::::':::::':::::::':=:l;;Fr::om:::":S;:;F:;D:--'---:Used~::;----1BasiSfor Parameter Differences: 

Reactor Moderator: __ UGHTWATER UGHTWATER This Template was usadforthefolJowing reasons: 
Fuel Cladding: ·~'-;SS:;o,~TC;(:C304~)-----j----'---c;Z"'IR"CO-,,-----jThis fuel matches lWBR Template on all but one panvneter (cladding) mal<ing lWBR a reasonable
 

BOL HM Constituents: Th02-U02 Th and U match.
 
BOL Enrichment %: 93.0868939 60 to 100
 

Bumup Summary (MWd) Basis for bumup used in estimate: 
From SFD Estimated 

Nomlnal:I ---"28=:.-::264~-----c'56:::.:::8-::33]Nominaibumup calaJialed Iromthe heavy metal mass destroyed. 
Boundlng:1 45.4871 113.665 Bouoding bumup llSSl:med to be twice nominal bumup. 

Checks 
Estimated Bumupl 

Bumup Multiplier Given Bumup Estimated EOL HMlGlven EOL HM
 
Nominal: 0.59
 2.01 1 1.001
 

Bounding: 1.19
 2.50,
Reactor shutdown, core removal, storage, shlPJNng or other date confirming that lnadiatlon ceased for fuel. 

2Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWCVMT). 
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I Fuel Radionuclide Inventory Worksheet 

1. Fuel and Template lnfotlJllltion Estimated 
Fuel Name: ESSOR (ITALY) 'Fuel decay start date: 2006 Canister usage: 

SNFID#: 762 Estimates 89 of: 2030 18"xl0' 
Fuel Units & llescr: 12 - 18 CURVED PLATES Template: ATR (Ught Water, Alum., 60 to 100%, U) 1.00 
Heavy Metal Mass: BO~7.80k9 ; EO~5.73k9 'Template Bumup(MWd): 367.2 
ROD Storage Site: SRS Template BOl Heavy Metal Mass (MT): 0.00116689 

Template Decay Time' 20 years 
n.F.stimates m x" x. b y" y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)2 Bumup (MWd)2 (CI) Inventories(CI) Inventories(Ci) Group (bounding) 
AC-227 6.6313E-l0 1,960.330 3,920.660 O.ooE+oo 1.30E-Q6 2.60E-06 Avg. MeV 
Am-241 2.0060E-Q3 1,960.330 3,920.660 O.ooE+OO 3.93E+OO 7.86E+OO 0.0150 4.139E+14 
Am-242m 4.2429E-07 1,960.330 3,920.660 O.ooE+OO 8.32E-04 1.66E-Q3 0.0250 8.606E+13 
Am-243 1.4899E-06 1,960.330 3,920.660 O.ooE+OO 2.92E-03 5.84E-03 0.0375 7.507E+13 
C-14 5.7135E-Q9 1,960.330 3,920.660 O.ooE+OO 1.12E-05 2.24E-OS 0.0575 8.040E+13 
CI-36 1.3124E-32 1,960.330 3,920.660 O.ooE+OO 2.57E-29 5.15E-29 0.0850 4.858E+13 
Cm-243 1.6443E-07 1,960.330 3,920.660 O.ooE+OO 3.22E-04 6.45E-Q4 0.1250 3.288E+13 
Cm-244 2.933OE-05 1,960.330 3,920.660 O.ooE+OO 5.75E-02 1.15E-Ol 0.2250 4.192E+13 
Co-60 5.3186E-06 1,960.330 3,920.660 O.ooE+OO 1.04E-Q2 2.09E-Q2 0.3750 1.825E+13 
Cs-l34 3.1563E-03 1,960.330 3,920.660 O.ooE+OO 6.19E+OO 1.24E+Ol 0.5750 2.977E+14 
Cs-l35 3.4477E-06 1,960.330 3,920.660 O.ooE+OO 6.76E-Q3 1.35E-Q2 0.8500 5.032E+12 
Cs-137 2.0313E+OO 1,960.330 3,920.660 O.ooE+OO 3.98E+03 7.96E+03 1.2500 2.874E+12 
Eu-l54 2.4513E-02 1,960.330 3,920.660 O.ooE+OO 4.81E+Ol 9.61E+Ol 1.7500 1.319E+11 
EU-155 4.8175E-03 1.960.330 3,920.660 O.ooE+OO 9.44E+OO 1.89E+Ol 2.2500 1. 157E+07 
Fe-55 1.2397E-Q4 1,960.330 3,920.660 O.ooE+OO 2.43E-Ol 4.86E-Ol 2.7500 6.540E+06 
H-3 4.5697E-Q3 1,960.330 3,920.660 O.ooE+OO 8.96E+OO 1.79E+Ol 3.5000 3.005E+04 
1-129 7.5300E-07 1,960.330 3,920.660 O.ooE+OO 1.48E-03 2.95E-Q3 5.ססOO 1.699E+03 
Kr-85 1.0850E-Ql 1,960.330 3,920.660 O.ooE+OO 2.13E+02 4.25E+02 7.ססOO 1.876E+02 
Np-237 9.5561E-Q6 1,960.330 3,920.660 O.ooE+OO 1.87E-02 3.75E-Q2 11.ססOO 2. 1O2E+Ol 
Pa-231 2.0359E-Q9 1,960.330 3,920.660 O.OOE+OO 3.99E-Q6 7.98E-06 
Pb-21 0 4.9728E-l1 1,960.330 3,920.660' O.ooE+OO 9.75E-08 1.95E-Q7 
Pm-147 4.8502E-Q2 1,960.330 3,920.660 O.ooE+OO 9.51E+Ol 1.90E+02 
Pu-238 1.8254E-Q2 1,960.330 3,920.660 O.ooE+OO 3.58E+Ol 7.16E+Ol 
Pu-239 4.2810E-04 1,960.330 3,920.660 O.OOE+OO 8.39E-Ql 1.68E+OO 
Pu-240 2.4368E-Q4 1,960.330 3,920.660 O.ooE+OO 4.78E-Ql 9.55E-Ql 
Pu-241 3.3415E-Q2 1,960.330 3,920.660 O.ooE+OO 6.55E+Ol 1.31E+02 
Pu-242 3.6329E-Q7 1,960.330 3,920.660 O.ooE+OO 7.12E-Q4 1.42E-03 
Ra-226 2.2854E-l0 1,960.330 3,920.660 O.ooE+OO 4.48E-Q7 8.96E-07 
Ra-228 12426E-14 1,960.330 3,920.660 O.ooE+OO 2.44E-l1 4.87E-ll 
RU-l06 6.3589E-Q6 1,960.330 3,920.660 O.ooE+OO 1.25E-Q2 2.49E-02 
5e-79 1.2933E-Q5 1,960.330 3,920.660 O.ooE+OO 2.54E-Q2 5.07E-Q2 
5n-126 1.1574E-OS 1,960.330 3,920.660 O.OOE+OO 2.27E-02 4.54E-Q2 
5r-90 1.9248E+OO 1,960.330 3,920.660 O.OOE+OO 3.77E+03 7.55E+03 
Tc·99 4.2239E-04 1,960.330 3,920.660 O.ooE+OO 8.28E-Ql 1.66E+OO 
Th-229 5.0953E-12 1,960.330 3,920.660 O.ooE+OO 9.99E-Q9 2.ooE-08 
Th-230 4.1885E-08 1,960.330 3,920.660 O.ooE+OO 8.21E-OS 1.64E-Q4 
Th-232 1.9270E-14 1,960.330 3,920.660 O.ooE+OO 3.78E-ll 7.56E-ll 
Ti-208 4.6024E-Q8 1,960.330 3,920.660 O.ooE+OO 9.02E-Q5 1.80E-04 
U-232 1.2582E-Q7 1,960.330 3,920.660 O.ooE+OO 2.47E-04 4.93E-Q4 Thermal Power 
U-233 2.5825E-Q9 1,960.330 3,920.660 O.ooE+OO 5.06E-Q6 1.01E-OS Nominal Heat Bounding 
U-234 1.8450E-Q4 1,960.330 3,920.660 O.ooE+OO 3.62E-Ql 7.23E-Ql Output HeatOulput 
U-235 -2.7235E-Q6 1,960.330 0.000 1.56E-Q2 1.03E-Q2 1.56E-02 /Wattsl /Wans} 
U-236 1.5493E-Q5 1,960.330 3,920.660 O.ooE+OO 3.04E-02 6.07E-Q2 4.67E+Ol 9.35E+Ol 
U-238 -4.2851 E-Q9 1,960.330 0.000 1.96E-Q4 1.87E-Q4 1.96E-04 Total Total 
Y-90 1.9254E+OO 1,960.330 3,920.660 O.ooE+OO 3.77E+03 7.55E+03 
Other Radionuclides 3.79E+03 7.58E+03 
JD. TetllDIatt ~Sunm!ari-.Il_ll i.nd~ 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: UGHTWATER UGHTWATER 

Fuel Cladding: ALUM ALUM 
BOl HM eonstltuents: U-ALX U 

BOL enrichment ".,; 92.52828863 60 to 100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal:1 I 1,960.330 NoJrjnaJ bumup caJculated !rom the heavy metal mass destroyed. 
Bounding: 3,920.660 Bounding bumup assumed to be twice nominal bumup. 

Checks 
EstImated Bumupf

BumuD Mu1tiD11er Given BumuD Estimated EOl HMlGlven EOl HM 
Nomlnal:1 0.80 I 1.021 

Bounding: 1.60,
Reactor shutdo'M'l, core removal, storage, shipping or other date confirming that Irradiation ceased for fuel. 

2Total bumup for all fuel associated with thIS worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdlMT). 
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IFuel Radionuclide Inventory Worksheet 

I. Fuel and Templale lJIf_tion Estimated 
Fuel Name: FAST REACTOR FUEL 'Fuel decay start date: 1985 Canister usage: 

SNF 10 #: 1029 Estimates as of: 2030 18"xl0' 
Fuel Units & Deacr: 11 - CANISTER OF SCRAP Template: FFTF (FAST. SST. 10 10 3O~o. Pu & U) 0.85 
Heavy Metal Ma••: BO~13.33k9 : EO~11.09k9 ~emplnte Bumup(MWd):
 5011.2 
ROD Storage Site: INEEL Template BOl Heavy Melal Mass (MT):
 0.0329181 

Te",plate Decay Time'
 35 years 
ll. Estimates m b Yo Yb Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
AC-227 6.1822E-12 3.998.940 7,997.860 0.OOE:-:.+OO~__~2"".4.7E-08 4.94E.{)8 AV9. MeV 
",A",m,,---,,24:cl~~---- __----,1~.1,,066~E~-,,0=-1 ':'3.':'9:;98':'."94O:;.:::----...,7:O-,,,,99~7~.860~. 2.57=E"'+O~1'-----co4~.68~-'=E"'+O"-"2---,';9~.1,,1=E-'-+O:;2;___lI---'O"'.0:cl'"5O -'2:::.58:::~3E=:+'-'1"'4 
';AC'm-'--"24~2,,m"-------.-~1 ~--O:OOE+OO~.9=247.7::-;E~-=03;_----3=,=9~98:;.=94_;;0~--_:70;,,99=:7_:_.860:;_;  7.70E+OO 1.54E+Ol 0.0250 5.197E+13
Am-243 1.074OE-D4 3.998.940 7,997.860 O.OOE+OO 4.29E-Ol 8.59E_Dl 0.0375 6.043E+13 
C-14 2.6042E-OS 3.998.940 7,997.860 O.OOE+OO l.04E-Ol 2.08E_Dl 0.0575 5.935E+13 
->C"'I-,';36~~----- __--73.=_=4'=243~E~-=10;_----3':'.,,9:;98:;.':'94O~---_:70;',99~7-:-.860:; O.OOE+OO 1.37E-08 2.74E-06 0.0850 2.895E+13 
Cm-243 4.0629E-D4 3.998.940 7,997.860 O.OOE+OO 1.62E+OO 3.25E+OO 0.1250 2.037E+13 

->C"'m'-;-2"'44'-'-- -;;1.::;.60:=2"'4::;E=--D3~---___;:3S.9"'98:;.':'94~0;___--___=7S,99",7",.",860:~_ O.OOE+OO 6.41E+OO 1.28E+Ol 0.2250 2.336E+13 
->C"'o-£O'-"',O-- ._,.3.~4'=283=E~-D:;3:c-------3':',,,9:;98':'.':'94O:;:;_-----'7:c',99~7-:-.860~~'----~-o:;.':'ooiE:+oo.f~~~~~~~-=1~.3=~7=E-'-+O,,1~----'C2.'=7.;:4E=+O'--"'1_--1~--'0:::.3=7:;50'---------'1"'.01:2E+13 
-;Cc:S--:-l;-;34;;o- ~._.,.1.,,5"'565~E=--D~3~----3;o.=9~98:;.=94O_;;;_----:70;',99=:7_:_.860;;-:, O.OOE+OO 6.22E+OO 1.24E+Ol 0.5750 4.103E+14 
Cs-l35 4.7693E_D5 3.998.940 7,997.860 O.OOE+OO 1.91 E_Dl 3.81 E_Dl 0.8500 4.286E+12 
CS-137 1.4007E+OO 3,998.940 7,997.860 O.OOE+OO 5.60E-!-D3 1.12E+04 1.2500 5.131E+12 
EU-l54 1.6184E_D2 3.998.940 7,997.860 O.OOE+OO 6.47E+{)1 1.29E+02 1.7500 1.161E+ll 
EU-155 1.3775E_D2 3.998.940 7,997.860 O.OOE~ 5.51E+Ol 1.10E+02 2.2500 2.295E+07 
Fe-55 3.8035E-D4 3,998.940 7,997.860 O.OOE+OO 1.52E+OO 3.04E+OO 2.7500 1.323E+08 
H-3 3.8454E_D3 3.998.940 7,997.860 O.OOE+OO 1.54E+Ol 3.08E+Ol 3.5000 4.789E+05 
1-129 1.2891E_D6 3,998.940 7,997.860 O.OOE+OO 5.16E_D3 1.03E_D2 5.0000 1.502E+05 
Kr-85 2.7658E-02 3,998.940 7,997.860 O.OOE+OO 1.11 E+02 2.23E+02 7.0000 1.716E+04 
Np-237 3.7516E_D6 3.998.940 7,997.860 O.OOE+OO 1.50E-02 3.00E_D2 11.0000 1.963E+03 
-;;P",a~-2:o:3=1---------cl;c.'7.2488::;:=~E--:il~1-----:3",.9",98~.94O~---_:70;',9",9",7~.860: O.OOE+OO 4.99E.{)8 9.99E.{)8
Pb-210 2.4206E-12 3,998.940 7,997.880 O.OOE+OO 9.88E_D9 l.94E.{)8 
Pm-147 1.5671E_D2 3.998.940 7,997.880 O.OOE+OO 6.27E+Ol 1.25E+02 
PU-238 1.4877E_D2 3.998.940 7,997.860 O.OOE+OO 5.95E+Ol 1.19E+02 
PU-239 -3.5520E_D2 3,998.940 0.000 2.11E+02 6.89E+Ol 2.11E+02 
Pu-24O 2.0690E-02 3,998.940 7.997.880 1.07E+02 1.90E+02 2.73E+02 

-=P~U--.:.:224=-1 -1:..:."'47~9~9~E~+OO-='------'3~,9:;98~.94O~---_=_=0.OOO 4.81 E+03 O.OOE+OO 4.81 E+03 
PU-242 1.1252E_D5 3,998.940 7,997.860 2.86~E--;0;;;2 7;c.'036~E=---;;-02;o---__--;cl.",19",E~-D~1;;-----1I 
Ra-226 7.8524E-12 3,998.940 7,997.860 O.oOE+OO 3.14E-08 6.28E-DS 
Ra-228 2.4086E-16 3,998.940 7,997.860 0.00,=E",+oo",,-__~9~.83~E_:-l::=3,--------:1~.93~E-:i-l,=2---j1 

Ru-l06 1.5066E_D5 3,998.940 7,997.860 -;;-0",.00;:~E=-+OO'=-__-'i6S.02ocE~--;;-02~--__:1",.2~0~E-;-D:=1--j1 
Se-79 1.0127E_D5 3.998.940 7,997.860 O.OOE+OO 4.OSE-02 8.10E_D2 

-;;-S':'-n-==12?6=-- ----;4"'.3"'90:=2;:;E~-D5""----~3=',99=8.:::.94_:i0~--~7,,,99",7-:-:;.860 O.OOE+OO 1.76E-Ol 3.51E_Dl 
.;;S:::-r-"'90~-------~5."'0088';';;::;=E-;:-D"'1---___;:;3"',998~.94~0---""'7;S.9;;;9:;;7.'"860~ O.OOE+OO 2.00E+03 4.01E-!-D3 
Tc-99 3.9412E-D4 3,998.940 7,997.860 O.OOE+OO 1.58E+OO 3.15E+OO 
-.iTh~-22=9------.-2=:.'=727-1;c9:;E_:-l::=2'------3':',~99:;8"'.94~0---__:7=',~99=7",.860?:- O.OOE+OO 1.09E.{)8 2.18E.{)8
Th-230 1.0441E_D9 3,998.940 7,997.860 O.OOE+OO 4.18E_D6 8.35E_D6 
Th-232 3.1889E-16 3,998.940 7,997.860 O.OOE+OO 1.27E-12 2.53E-12 
-Tl-208 4.6836E_D7 3,998.940 7,997.860 O.OOE+OO 1.86E_D3 3.73E-D3 
7Ui-:-2;;';3:;;2 1~.2638~~E~-D6~----3;;',~99~8"'.94O~---.;,7_;:;;;.997.860 O.OOE+OO~--...:;5c;.OS~E_;:-Q3:;;_-----il.~Ol;,;E~-o~2c---_+.==T:;;h:,:;erma=:::.I.:,po~w::e=r=~ 
.;:U;--2"'33~_------~5:.;;.7~45:;.1~E='-"'10:o___----3;::,~99~8"'.,,94O~---_:7"',,,99~7;:.860;;;;;;_--0;::.~00,,E"'+OO":2:'------;2:::.30~E;;-D6~-~-~4";.5"'9~E_;:-D6~___IINominal Heat Bounding
U-234 4.3044E_D6 3,998.940 7.997.860 O.OOE+OO 1.72E_D2 3.44E_D2 Output HeatOulput 
U-235 -7.7765E_D9 3.998.940 0.000 /W:;'atts;::.~I4.33:;;E...:;_D5~--~1;:;.22~E_;:-OS;----4~.:;:33;E~-D5:;_-II_~ /W=.a==lIs~i___-,\;:
U-236 1.8050E_D7 3.998.940 7,997.860 O.OOE+OO 7.22E-D4 l.44E-D3 6.7SE+Ol 1.33E+02 
7U;-'-2~38"'--------.--=_17.7:c:91'=4"'E'-'-D~7---'----3=',:;998~.94O~---_=.;c0o::.ooo~ 3.15E-D3 2.44E-Q3 3.15E-D3 Total Total 
-;~"_:"'e::r"R<:a:::d;;:io:::n"UC::;I;:;idc:-eS=---~5".0088="'E=--D,.1-'------~3,"'998=.,.940= 7"',"'99"'7'-'.860"" O.OOE+OO ;:~~~ ~:~~~~ 

ffi.Template~S._rv.B •and CIleck5 
TemDlale Selection Summary 

From SFO Used Basis for Pammeter Differences: 
Reactor Moderator: FAST FAST This Template was used for the loUowing reasons: 

Fuel C1add1n!l:I-·---'-SS=T'------t---...:SS=T~~--1Th~ 1...1matches on all parameters exceptenrichmenl (very close 10 30%) 

BO~~~==:;I--=-3~...'Cl005336c:C'=A::R'=~=---t------'~:':~c~~"':d730~U---1 

Bumup Summary (MWd) Basis for burnup used in estimate: 
From SFO I estimated 

Nomlnal:II_-~--=3'-=,99.:.8=..:.940'-=0_t_I_------:2"'.23==1'=_.04.5 Nominal bumup laI<en cired~ lrom SFD (converted 10 MWd). 
Boundlng:1 1 7,997.880 Bounding bumup assumed to be twice nominal bumup. 

Checks 
Estimated Bumupl 

Bumup Multiplier Given Bumup estimated EOl HMiGIven EOl HM
 
Nominal: 1.97 0.56 I 0.831
 

Bounding:: 3.94
 ,
Reactor shutdown. core removal. storage, shIpping or other date conflnnlng that Irradiation ceased for fuel. 

2Tolal bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdlMT). 
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I Fuel Radionuclide Inventory Worksheet 

J. Fudatid Template Wormal;lon Estimated 
Fuel Name: FAST REACTOR FUEL 'Fuel decay start date: 1985 Canister usage: 

SNFID#: 906 Estimates as 0': 2030 18"xl0' 
Fuel Units & Oeser: 1 - CANISTER OF SCRAP Template: (Worst Case) 0.08 
Haavy Metal Mass: BOl.=9.04kg ; EOl.=9.04kg 'ramplate Bumup(MWd): 62.5 
ROD Storaga Site: INEEL Tamplata BOl Heavy Metal Mass (MT): 0.00186865
 

Tamplate Dacay Tlma' 35 years
 

n. Estimates m x. x, b Y. y, Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 2.3072E-OG 904.400 1,808.800 O.OOE-+OO 2.09E-03 4.17E-03 Avg.MeV 
Am-241 8.4448E-+OO 904.400 1,808.800 O.OOE-+OO 7.64E-Hl3 1.53E-Hl4 0.0150 2.251E+15 
Am-242m 1.6848E-02 904.400 1,808.800 O.OOE-+OO 1.52E-Hll 3.05E-Hll 0.0250 4.411E+14 
Am-243 1.6320E-Q2 904.400 1,808.800 O.OOE-+OO 1.48E-Hll 2.95E-Hll 0.0375 3.854E+14 
C-14 1.2090E-Ol 904.400 1,808.800 O.OOE-+OO 1.09E-Hl2 2.19E-Hl2 0.0575 6.062E+14 
CI-36 22649E-Q3 904.400 1,808.800 O.OOE-+OO 2.07E-+OO 4.13E-+OO 0.0850 2.366E+14 
Cm-243 8.6624E-04 904.400 1,808.800 O.OOE-+OO 7.63E-Ol 1.57E-+OO 0.1250 1.855E+14 
Cm-244 1.6848E-Ql 904.400 1,808.800 O.OOE-+OO 1.52E-Hl2 3.05E-Hl2 0.2250 2.050E+14 
Co-60 2.8066E-Hll 904.400 1,808.800 O.OOE-+OO 2.54E-Hl4 5.08E-Hl4 0.3750 8.767E+13 
Cs-l34 3.4148E-04 904.400 1,808.800 O.OOE-+OO 3.09E-Ol 6.18E-Ol 0.5750 1.426E+15 
Cs-l35 4.3976E-04 904.400 1,808.800 O.OOE-+OO 3.98E-Ol 7.95E-Ol 0.8500 5.448E+13 
Cs-137 2.1049E-Hll 904.400 1,808.800 O.OOE-+OO 1.90E-Hl4 3.81E-Hl4 1.2500 3.809E+15 
Eu-154 1.2500E-+OO 904.400 1,808.800 O.OOE-+OO 1.13E-Hl3 2.26E-Hl3 1.7500 1.685E+12 
EU-155 6.8986E-02 904.400 1,808.800 O.OOE-+OO 6.24E-Hll 1.25E-Hl2 2.2500 1.997E+l0 
Fe-55 2.9308E-Ol 904.400 1,808.800 O.OOE-+OO 2.65E-Hl2 5.30E-Hl2 2.7500 5.629E+09 
H-3 2.4311E-Ol 904.400 1,808.800 O.OOE-+OO 2.20E-Hl2 4.40E-Hl2 3.5000 5. 115E+06 
1-129 1.OG18E-05 904.400 1,808.800 O.OOE-+OO 9.80E-Q3 1.92E-02 5.0000 2. 170E+06 
Kr-85 5.9882E-Ol 904.400 1,808.800 O.OOE-+OO 5.42E-Hl2 1.08E-Hl3 7.0000 2.480E+05 
Np-237 1.5668E-Q4 904.400 1,808.800 O.OOE-+OO 1.42E-Ol 2.63E-Ol 11.0000 2.836E+04 
Pa-231 2.8656E-06 904.400 1,808.800 O.OOE-+OO 2.59E-03 5.18E-Q3 
Pb-21 0 2.3918E-Q8 904.400 1,808.800 O.OOE-+OO 2.16E-Q5 4.33E-05 
Pm-147 1.6900E-Q2 904.400 1,808.800 O.OOE-+OO 1.53E-Hll 3.OGE-Hll 
Pu-238 2.9808E-+OO 904.400 1,808.800 O.OOE-+OO 2.70E-Hl3 5.39E-Hl3 
Pu-239 4.1648E-Ol 904.400 1,808.800 O.OOE-+OO 3.77E-Hl2 7.53E-Hl2 
Pu-240 2.9264E-Ql 904.400 1,808.800 O.OOE-+OO 2.65E-Hl2 5.29E-Hl2 
Pu-241 4.8704E-Hll 904.400 1,808.800 O.OOE-+OO 4.40E-Hl4 8.81E-Hl4 
Pu-242 2.4580E-03 904.400 1,808.800 O.OOE-+OO 2.22E-+OO 4.44E-+OO 
Ra-226 6.4400E-08 904.400 1,808.800 O.OOE-+OO 5.82E-05 1.16E-Q4 
Ra-228 5.9952E-Q7 904.400 1,808.800 O.OOE-+OO 5.42E-Q4 1.08E-03 
Ru-1OG 8.5526E-Q7 904.400 1,808.800 O.OOE-+OO 7.73E-Q4 1.55E-Q3 
89079 1.9181E-Q4 904.400 1,808.800 O.OOE-+OO 1.73E-Ql 3.47E-Ql 
8n-126 1.6671E-Q4 904.400 1,808.800 O.OOE-+OO 1.51E-Ql 3.02E·01 
8r-90 1.9799E-Hll 904.400 1,808.800 O.OOE-+OO 1.79E-Hl4 3.58E-Hl4 
Te-99 6.7678E-03 904.400 1,808.800 O.OOE-+OO 6.12E-+OO 1.22E-Hl1 
Th-229 1.7486E-06 904.400 1,808.800 O.OOE-+OO 1.58E-Q3 3.16E-Q3 
Th-230 5.8704E-06 904.400 1,808.800 O.OOE-+OO 5.31E-03 1.OGE-Q2 
Th-232 -4.2431 E-09 904.400 0.000 1.83E-Q4 1.80E-04 1.83E-04 
TI-208 8.7573E-Q5 904.400 1,808.800 O.OOE-+OO 7.92E-Q2 1.58E-Q1 
U-232 2.37OGE-Q4 904.400 1,808.800 O.OOE-+OO 2.14E-Q1 4.29E-Q1 Thermal Power 
U-233 3.6128E-Q4 904.400 1,808.800 O.OOE-+OO 3.27E-Ql 6.53E-Ql Nominal Heal Bounding 
U-234 1.2788E-Q2 904.400 1,808.800 O.OOE-+OO 1.16E-Hl1 2.31E-Hl1 Output HealOulput 
U-235 5.7486E-04 904.400 1,808.800 3.89E-03 5.24E-Ol 1.04E-+OO /Watts) /Watts) 
U-238 2.3485E-Q4 904.400 1,808.800 O.OOE-+OO 2.12E-Ol 4.25E-Q1 1.00E+03 2.00E+03 
U-238 1.1581E-Q4 904.400 1,808.800 4.84E-Q4 1.05E-Ql 2.10E-Q1 Total TOIaI 
Y-90 1.9804E-Hl1 904.400 1,808.800 O.OOE-+OO 1.79E-Hl4 3.58E-Hl4 
Other Radionuelides 5.58E-Hl4 1.12E-HlS 
m.TemDlate~s.unm..l'Y ...... •..... C... 
TemDlate Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Modorator: FAST (Worst Case) This T&I'llllate was used for the following reasons: 

Fuel Cladding: SST SSHnconel This fuel didn't cIosefy match any existing templates, therefore the worst case terrq>late was used. 
BOl HM Constltuanla: Th02-U02 U. Th. & Pu 

BOL enrichment".: 7.591623037 Oto 100 

Bumup Summary (MWd)' Basis for bumuD used in estimate: 
FromSFD Eatimated 

Nominal:1 904.400\ ~naJ bumup taken directly from 8fD (converted to MWd). 
Boundlng:1 I 1,808.800 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
BumUD MUItfDlier Given Bumup Estimated EOl HMlGlvan EOl HM 

Nominal: 2.99 O.OC I 63.101 
Bounding: 5.98 ,

Reactor shutdown. core removal, storage, shipping or other date conflnmng that Irradiation ceased for fuel.
 

~otal bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd'MT).
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I 
Fuel Radionuclide Inventory Worksheet 

I. Fuel and Templak lnf_tion Estimated 
Fuel Name: FERMI CORE I & 2 (CORE FOil) 'Fuel decay start date:
 1972 Canister usage: 

SNFID#: 457 Estimates 8S of:
 2030 18"xl0' 
Fuel Unl1s & Descr: 136 - ROD Template:
 FERMI (Fast. Zire. 10 to 40%. U) 0.04 
Heavy -.1 Mass: BOl=18.21k9 ; EOl=17.73k9 2Template Bumup(MWd):
 58.6725048 
ROD Storage Site: INEEl Template BOl Heavy Metal Mass (MT):
 0.018774 

Template Decay Time'
 50 years 
n. EstiJJIates m x" x. b y" y. Gamma Sources 

Photon Total
 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel
 Energy Photons/sec 

Radionuclide Template Fuel Burnup (MWd)' Burnup (MWd)' (ei) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 1.4291E-Q7 419.738 839.476 O.ooE+OO 6.ooE-OS 120E-04 AV9. MeV
 
Am-241 6.7476E-07 419.738 839.476 O:-OOE+OO 2.83E-04 5.66E-Q4
 0.0150 3.886E+13 
Am-242m O.OOOOE+OO 419.738 839.476 O.ooE-+OO O.ooE+OO O.ooE+OO 0.0250 8.068E+12 
Am-243 8.3651E-15 419.738 839.476 O.ooE+OO 3.51E-12 7.02E-12 0.0375 7.113E+12 
C-14 2.1680E-OS 419.738 839.476 O.ooE+OO 9.10E-03 1.82E-Q2 0.0575 7.517E+12 
CI-36 5.5188E-OS 419.738 839.476 O.ooE+OO 2.32E-OS 4.63E-OS 0.0850 4.540E+12 
Cm-243 1.0760E-14 419.738 839.476--~O.ooE+OO 4.52E-12 9.03E-12 0.1250 2.941E+12 
Cm-244 2.9466E-16 419.738 839.476 O.ooE+OO 1.24E-13 2.48E-13 0.2250 3.904E+12 
Co-GO 2.9128E-Q4 419.738 839.476 O.ooE+OO 1.22E-Ol 2.45E-Ql 0.3750 1.701E+12 
Cs-l34 4.0326E-Q9 419.738 839.476 O.ooE+OO 1.69E-Q6 3.39E-Q6 0.5750 3.037E+13 
Cs-l35 4.4996E-Q5 419.738 839.476 O.ooE+OO 1.89E-Q2 3.78E-02 0.8500 2.768E+l1 
Cs-137 9.7388E-Ql 419.738 839.476 O.ooE+OO 4.09E+02 8.18E+02 1.2500 1.100E+l1 
Eu-l54 5.5290E-Q5 419.738 839.476 O.ooE+OO 2.32E-02 4.64E-02 1.7500 7.132E+09 
Eu-155 1.7402E-Q4 419.738 839.476 O.OOE+OO 7.30E-Q2 1.48E-Ql 2.2500 8.774E+05 
Fe-55 2.5992E-Q7 419.738 839.476 O.ooE+OO l.09E-Q4 2.18E-Q4 2.7500 1.492E+05 
H-3 1.5242E-Q3 419.738 839.476 O.ooE+OO 6.40E-Ol 1.28E+OO 3.5000 1.653E+02 
1-129 1.1426E-Q6 419.738 839.476 O.ooE-+OO 4.80E-04 9.59E-Q4 5.0000 5.688E+Ol 
Kr-85 1.4835E-Q2 419.738 839.476 O.ooE+OO 6.14E+OO 1.23E+01 7.0000 4.931E+OO 
Np-237 3.3099E-Q6 419.738 839.476 O.ooE+OO 1.39E-Q3 2.78E-Q3 11.0000 4.595E-Ol 
Pa-231 2.4492E-Q7 419.738 839.476 O.ooE+OO 1.03E-04 2.06E-Q4 
Pb-210 1.7794E-11 419.738 839.476 O.ooE+OO 7.47E-Q9 1.49E-Q8 
Pm-147 2.2021E-Q5 419.738 839.476 O.ooE+OO 9.24E-Q3 1.85E-Q2 
Pu-238 1.5235E-Q4 419.738 839.476 O.ooE+OO 6.39E-Q2 1.28E-Ol 
Pu-239 1.9464E-Q2 419.738 839.476 O.ooE+OO 8.17E+OO 1.63E+01 
Pu-240 6.7817E-Q5 419.738 839.476 O.ooE+OO 2.85E-Q2 5.69E-Q2 
Pu-241 2.0282E-Q6 419.738 839.476 O.ooE+OO 8.51E-Q4 1.70E-Q3 
Pu-242 4.3751E-13 419.738 839.476 O.ooE+OO 1.84E-l0 3.67E-10 
Ra-226 4.0632E-11 419.738 839.476 O.ooE+OO 1.71E-Q8 3.41E-Q8 
Ra-228 2.3674E-11 419.738 839.476 O.ooE+OO 9.94E-Q9 1.99E-Q8 
Ru-106 1.0255E-14 419.738 839.476 O.ooE+OO 4.30E-12 8.61E-12 
5e-79 1.6485E-Q5 419.738 839.476 O.ooE+OO 6.92E-03 1.38E-Q2 
5n-126 3.7564E-Q5 419.738 839.476 O.ooE+OO 1.58E-02 3.15E-Q2 
5r-90 8.4338E-Ql 419.738 839.476 O.ooE+OO 3.54E+02 7.OSE+02 
Tc-99 4.4825E-Q4 419.738 839.476 O.ooE+OO 1.88E-01 3.76E-Q1 
Th-229 6.0680E-l1 419.738 839.476 O.ooE+OO 2.56E-Q8 5.11E-Q8 
Th-230 2.8889E-09 419.738 839.476 O.ooE+OO 1.21 E-Q6 2.43E-Q6
 
Th-232 2.37OSE-11 419.738 839.476 O.ooE+OO 9.95E-Q9 1.99E-Q8
 
TI-2OS 5.0432E-Q9 419.738 839.476 O.ooE+OO 2.12E-Q6 4.23E-06
 

U-232 1.3640E-Q8 419.738 839.476 O.ooE+OO 5.73E-Q6 1.15E-DS Thermal Power
 
U-233 1.0327E-Q8 419.738 839.476 O.ooE+OO 4.33E-06 8.67E-06
 Nominal Heal Bounding 
U-234 4.9103E-Q6 419.738 839.476 O.ooE+OO 2.06E-Q3 4.12E-Q3 Output HeatOutpu1 
U-235 -2.3191E-06 419.738 0.000 1.01E-Q2 9.14E-Q3 1.01E-Q2 /Wattsl /Watts) 
U-236 12633E-Q5 419.738 839.476 O.ooE+OO 5.30E-Q3 1.06E-Q2 4.61E+OO 9.23E+OO 
U-238 -9.5407E-Q8 419.738 0.000 4.55E-Q3 4.51E-03 4.55E-Q3 Total Total
 
Y-90 8.4350E-Ql 419.738 839.476 O.ooE+OO 3.54E+02 7.OSE+02
 
Other Radionuclides 4.11E+02 8.23E+02
 

tn. Template seJedion Stm!nlarv. /J1Il'I1DD ~ .ndC.... 
Template selection Summary 

FromSFD ~ Basis for Parameter Differences: 
Reactor Moderator: FAST FAST 

Fuel Cladding: ZIRC ZIRC 
BOl HM Cons1l1uenl!l: U-Mo U 

BOl Enrichment %: 25.69081404 101040 

Bumup Summary (MWd)' Basis for bumup used in estimate: 
FromSFD Estimated 

Nomln.::1 29.1371 419.738 Nominal bumup caIcolated from the heavy metal mass destroyed. 
Bounding: 50.3521 839.476 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
BumUD Multi"'ier Given Bumup Estimated EOl HMlGlven EOl HM 

NomIna;: 7.38 14.41 I 1.011 
Bounding: 14.75 16.67 , 

Reactor shutdown. core removal. storage, shiPPing or other date confumlng that Irradiation ceased for fuel.
 

2Total bumup for all fuel associated with this worksheet must be diVided by SOL heavy metal mass to get specific bumup values (MWdIMT).
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I Fuel Radionuclide Inventory Worksheet 

I. Fudand TeDlf>Iaf,e 1Jlf~ Estimated 
Fuel Name: FERMI CORE I & 2 (CORE SHIM) 1Fuel decay start date: 1972 Canister usage: 

SNFID#: 69 Estimates as of: 2030 18"x10' 
Fuel Units & llesc:r: 280 - ROD Template: FERMI (Fast. Zirc. 10 to 40%. U) 0.07 
Heavy Metal Mass: BOL=37.49kg ; EOL=36.82k9 "Template Bumup(MWd): 58.6725048 
ROD Storage Site: INEEl Template BOl Heavy Metal Ma.. IMT): 0.018n4 

Template Dacay Time' 50 years 
II. Estimates m x" x. b Yn Y. Gamma Sources 

Photon Total 
CUMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonslsec 

Radionuclide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (boUnding) 
Ae-227 1.4291E-Q7 592_571 1,185_142 O.OOE+OO 8A7E-05 1.69E-04
 AV9· MeV 
Am-241 6.7476E-07 592.571 1,185.142 O.OOE+OO 4.00E-04 8.00E-04
 0.0150 5.486E+13 
Am-242m O.OOOOE+OO 592.571 1,185.142 O.OOE+OO O.OOE+OO O.OOE+OO
 0.0250 1.139E+13 
Am-243 8.3651E-15 592.571 1,185.142 O.OOE+OO 4.96E-12 9.91E-12
 0.0375 1.004E+13 
C-14 2.1680E-05 592.571 1,185.142 O.OOE+OO 1.28E-02 2.57E-02
 0.0575 1.061E+13 
CI-36 5.5188E-Q8 592.571 1,185.142 O.OOE+OO 3.27E-05 6.54E-05
 0.0850 6.410E+12 
Cm-243 1.0760E-14 592.571 1,185.142 O.OOE+OO 6.38E-12 1.28E-ll
 0.1250 4.151E+12 
Cm-244 2.9488E-16 592.571 1.185.142 O.OOE+OO 1.75E-13 3.49E-13
 0.2250 5.512E+12 
Co-GO 2.9128E-Q4 592.571 1,185.142 O.OOE+OO 1.73E-Ql 3A5E-Ql
 0.3750 2.401E+12 
Cs-l34 4.0326E-09 592.571 1,185.142 O.OOE+OO 2.39E-06 4.78E-06
 0.5750 4.288E+13 
Cs-135 4.4996E-Q5 592.571 1.185.142 O.OOE+OO 2.67E-02 5.33E-02
 0.8500 3.907E+11 
Cs-137 9.7388E-Ql 592.571 1,185.142 O.OOE+OO 5.77E+02 1.15E+03
 1.2500 1.553E+ll 
Eu-l54 5.5290E-05 592.571 1,185.142 O.OOE+OO 3.28E-02 6.55E-02
 1.7500 1.oo7E+l0 
Eu-155 1.7402E-04 592.571 1,185.142 O.OOE+OO 1.03E-Ol 2.06E-Ol
 2.2500 1.239E+06 
Fe-55 2.5992E-Q7 592.571 1,185.142 O.OOE+OO l.54E-Q4 3.08E-Q4
 2.7500 2.106E+05 
H-3 1.5242E-03 592.571 1,185.142 O.OOE+OO 9.03E-Ol 1.81E+OO
 3.5000 2.570E+02 
1-129 1.1426E-06 592.571 1.185.142 O.OOE+OO 6.77E-04 1.35E-03
 5.0000 9.050E+Ol 
Kr-85 lA635E-Q2 592.571 1,185.142 O.OOE+OO 8.67E+OO 1.73E+Ol
 7.0000 8. 137E+OO 
Np-237 3.3099E-Q6 592.571 1,185.142 O.OOE+OO 1.96E-03 3.92E-03
 11.0000 7.839E-Ol 
Pa-231 2.4492E-Q7 592.571 1,185.142 O.OOE+OO 1.45E-04 2.90E-04
 
Pb-21 0 1.7794E-ll 592.571 1,185.142 O.OOE+OO 1.OSE-08 2.11E-Q8
 
Pm-147 2.2021E-OS 592.571 1,185.142 O.OOE+OO 1.30E-02 2.61E-Q2
 
Pu-238 1.5235E-Q4 592.571 1,185.142 O.OOE+OO 9.03E-02 1.81E-Ql
 
Pu-239 1.9464E-02 592.571 1,185.142 O.OOE+OO 1.15E+Ol 2.31E+Ol
 
Pu-240 6.7817E-Q5 592.571 1,185.142 O.OOE+OO 4.02E-Q2 8.04E-02
 
Pu-241 2.0282E-Q6 592.571 1,185.142 O.OOE+OO 1.20E-D3 2.40E-03
 
Pu-242 4.3751E-13 592.571 1,185.142 O.OOE+OO 2.59E-l0 5.19E-l0
 

Ra-226 4.0632E-ll 592.571 1,185.142 O.OOE+OO 2.41E-Q8 4.82E-08
 
Ra-228 2.3674E-ll 592.571 1,185.142 O.OOE+OO l.40E-Q8 2.81E-08
 

Ru-l06 1.0255E-14 592.571 1,185.142 O.OOE+OO 6.08E-12 1.22E-ll
 
Se-79 1.6485E-Q5 592.571 1,185.142 O.OOE+OO 9.77E-Q3 1.95E-Q2
 
Sn-126 3.7564E-OS 592.571 1,185.142 O.OOE+OO 2.23E-02 4.45E-02
 

Sr-90 8.4333E-Ql 592.571 1,185.142 O.OOE+OO 5.00E+02 9.99E+02
 
Tc-99 4.4825E-Q4 592.571 1,185.142 O.OOE+OO 2.66E-Q1 5.31E-Ql
 
Th-229 6.0860E-ll 592.571 1,185.142 O.OOE+OO 3.61E-Q8 7.22E-Q8
 
Th-230 2.8889E-09 592.571 1,185.142 O.OOE+OO 1.71E-Q6 3.42E-Q6
 
Th-232 2.3708E-ll 592.571 1,185.142 O.OOE+OO 1.40E-Q8 2.81E-Q8
 
TI-208 5.0432E-09 592.571 1,185.142 O.OOE+OO 2.99E-Q6 5.98E-06
 

U-232 1.3840E-Q8 592.571 1,185.142 O.OOE+OO 8.08E-06 1.62E-OS
 Thermal Power 
U-233 1.0327E-Q8 592.571 1,185.142 O.OOE+OO 6.12E-Q6 1.22E-Q5
 Nominal Heat Bounding 
U-234 4.9103E-06 592.571 1,185.142 O.OOE+OO 2.91E-03 5.82E-03
 Output Heat Output 
U-235 -2.3191 E-06 592.571 0.000 1.10E-02 9.61E-03 1.10E-Q2
 (Walls) (Walls) 
U-236 1.2633E-Q5 592.571 1,185.142 O.OOE+OO 7.49E-Q3 1.50E-Q2
 6.51E+OO 1.30E+01 
U-238 -9.5407E-08 592.571 0.000 1.09E-02 1.08E-Q2 1.09E-02
 Total Total 
Y-90 8.4350E-Ol 592.571 1,185.142 O.OOE+OO 5.00E+02 1.00E+03
 
Other Radionuelides 5.81E+02 1.16E+03 

m.Template~s..n-J'Y,B""". and(;~ : 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: FAST FAST 

Fuel Cladding: ZIRC ZIRC 
BOl HM eonatituents: U-Mo U 

BOl Enrlchment"o: 13.55265123 10t04O 

Bumup Summary (MWd) Basis for bumup used in estimate: 
From SFD Estimated 

Nominal: 59.987 592.571 Nominal bumup caJculated from the heavy metal mass destroyed. 
Boundlng:1 103.6651 1.185.142 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumul> Multiplier Given Bumup Estimated EOl HMlGlven EOl HM 

Nominal: 5.06 9.88 I 1.001 
Boundlng:1 10.11 11.43 ,

Reactor shutdown. core removal. storage, stllPPlng or other date confinnlng that madiatlon ceased for fuel. 

2Total bumup for all fuel assodated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdlMT). 
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Fuel Radionuclide Inventory Worksheet 

1. Fuel and Template Information Estimated 
Fuel Neme, FERMI CORE 1& 2 (DECLAD) 1Fuel decay start date: 1972 Canister usage: 

SNFID#,453 Estimates as of: 2030 18"xl0' 
Fuel Units & oeser, 976, - ROD Template: FERMI (Fast, Zirc, 10 to 40%, U) 1,00 
Heavy Metal Mll5s, BOl.=130,69k9 ; EOl.=110.97k9 'Template Sumup(MWd): 58.6725048 
ROD Storage Site, INEEl Template SOL He:>vy Metal Mll5s (MT): 0.018774 

Template Decay Time' 50 y••1S 

n. Estimates m x" x, b y" y, Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 1,4291E-D7 17,384.907 34,769.813 O.OOE+OO 2.48E-Q3 4.97E-03 Avg. MeV 
Am-241 6.7476E-07 17,384.907 34,769.813 O.OOE+OO 1.17E-Q2 2.35E-02 0.0150 1.609E+15 
Am-242m O.OOOOE+OO 17,384.907 34,769.813 O.OOE+OO O.OOE+OO O.OOE+OO 0,0250 3,342E+14 
Am-243 8.3651E-15 17,384.907 34,769.813 O.OOE+OO 1.45E-l0 2.91E-l0 0.0375 2.946E+14 
C-14 2.1680E-05 17,384.907 34,769.813 O.OOE+OO 3.T7E-Ol 7.54E-Ol 0.0575 3.114E+14 
CI-36 5.5188E-Q8 17,384.907 34,769.813 O.OOE-tOO 9.59E-04 1.92E-03 0.0850 1.881E+14 
Crn-243 1.0760E-14 17,384.907 34,769.813 O.OOE+OO 1,87E-l0 3.74E-l0 0.1250 1.218E+14 
Cm-244 2.9486E-16 17,384.907 34,769.813 O.OOE+OO 5.13E-12 1,03E-ll 0.2250 1.617E+14 
Co-6O 2.9128E-04 17,384.907 34,769.813 O.OOE+OO 5.06E+OO 1.01E+Ol 0.3750 7.045E+13 
Cs-l34 4.0326E-Q9 17,384.907 34,769.813 6.00E+OO 7.G1E-05 1,40E-Q4 0.5750 1.258E+15 
Cs-l35 4.4996E-05 17,384.907 34,769.813 O.OOE+OO 7.82E-Ql 1.56E+OO 0.8500 1.146E+13 
Cs-137 9.7388E-Ol 17,384.907 34,769.813 O.OOE+OO 1.69E+04 3.39E+04 1.2500 4.556E+12 
Eu-l54 5.5290E-05 17,384.907 34,769.813 O.OOE+OO 9.61E-Ql 1,92E+OO 1.7500 2.954E+11 
Eu-155 1.7402E-04 17,384.907 34,769.813 O.OOE+OO 3.03E+OO 6.05E+OO 2.2500 3.634E+07 
Fe-55 2.5992E-07 17,384.907 34,769.813 O.OOE+OO 4.52E-Q3 9.04E-03 2.7500 6. 177E+06 
H-3 1,5242E-03 17,384.907 34,769.813 O.OOE+OO 2.65E+Ol 5.30E+Ol 3.5000 6.003E+03 
1-129 1.1426E-Q6 17,384.907 34,769.813 O.OOE+OO 1.99E-Q2 3.97E-Q2 5.0000 1.995E+03 
Kr-85 1.4635E-Q2 17,384.907 34,769.813 O.OOE+OO 2.54E+02 5.09E+02 7.0000 1.627E+02 
Np-237 3.3099E-06 17,384.907 34,769.813 O.OOE+OO 5.75E-02 1.15E-Ql 11.0000 1.425E+01 
Pa-231 2.4492E-Q7 17,384.907 34,769.813 O.OOE+OO 4.26E-Q3 8.52E-03 
Pb-21 0 1.7794E-ll 17,384.907 34,769.813 O.OOE+OO 3.09E-Q7 6.19E-Q7 
Pm-147 2.2021E-Q5 17,384.907 34,769.813 O.OOE+OO 3.83E-Ql 7.66E-Ql 
Pu-238 1.5235E-Q4 17,384.907 34,769.813 O.OOE+OO 2.65E+OO 5.30E+OO 
Pu-239 1.9464E-Q2 17,384.907 34,769.813 O.OOE+OO 3.38E+02 6.77E+02 
Pu-240 6.7817E-Q5 17,384.907 34,769.813 O.OOE+OO 1.18E+OO 2.36E+OO 
Pu-241 2.0282E-Q6 17,384.907 34,769.813 O.OOE+OO 3.53E-Q2 7.05E-Q2 
Pu-242 4.3751E-13 17,384.907 34,769.813 O.OOE+OO 7.61E-09 1.52E-Q8 
Ra-226 4.0832E-ll 17,384.907 34,769.813 O.OOE+OO 7.06E-Q7 1.41E-Q6 
Ra-228 2.3674E-ll 17,384.907 34,769.813 O.OOE+OO 4.12E-Q7 8.23E-Q7 
Ru-l06 1.0255E-14 17,384.907 34,769.813 O.OOE+OO 1,78E-l0 3.57E-l0 
5e-79 1.6485E-Q5 17,384.907 34,769.813 O.OOE+OO 2.87E-Ql 5.73E-Ql 
Sn-126 3.7564E-Q5 17,384.907 34,769.813 O.OOE+OO 6.53E-G1 1.31E+OO 
5r-90 8.4333E-Gl 17,384.907 34,769.813 O.OOE+OO 1.47E+04 2.93E+04 
Te-99 4.4825E-Q4 17,384.907 34,769.813 O.OOE+OO 7.79E+OO 1.56E+Ol 
Th-229 6.0880E-l1 17,384.907 34,769.813 O.OOE+OO 1.06E-Q6 2.12E-Q6 
Th-230 2.8889E-G9 17,384.907 34,769.813 O.OOE+OO 5.02E-Q5 1.00E-Q4 
Th-232 2.3708E-ll 17,384.907 34,769.813 O.OOE+OO 4.12E-G7 8.24E-G7 
TI-208 5.0432E-G9 17,384.907 34,769.813 O.OOE+OO 8.77E-Q5 1.75E-04 
U-232 1.3640E-08 17,384.907 34,769.813 O.OOE+OO 2.37E-Q4 4.74E-Q4 Thermal Power 
U-233 1.0327E-Q8 17,384.907 34,769.813 O.OOE+OO 1.80E-Q4 3.59E-04 Nominal Heat Bounding 
U-234 4.9103E-Q6 17,384.907 34,769.813 O.OOE+OO 8.54E-G2 1.71E-G1 Output HeatOutPul 
U-235 -2.3191 E-Q6 17,384,907 0.000 7.26E-02 3.22E-Q2 7.26E-Q2 /Wansl /Wattsl 
U-236 12633E-Q5 17,384.907 34,769.813 O.OOE+OO 2.20E-Ql 4.39E-Q1 1.91E+02 3.82E+02 
U-238 -9.5407E-Q8 17,384.907 0.000 3.26E-02 3.10E-G2 3.26E-Q2 TOIaI Total 
V-90 8.435DE-Gl 17,384.907 34,769.813 O.OOE+OO 1.47E+04 2.93E+04 
Other Radionuelldes 1.70E+04 3.41E+04 
m. Template setedion s..-rv. 
Template Selection Summary -~ 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: FAST FAST This Template was used for the following reasons: 

Fuel Cladding: NONE ZIRC
 This fuel matches on all parameters except cladding. 
SOL HM Constituents:
 U-Mo U 

BOL Enrichment 0/0: 25.69081404 10t04O 

Bumup Summary (MWd) Basis for burnup used in estimate: 
FromSFD 1 Estimated
 

Nomlnal:1 209.0981 17,384.907 Nominal bumup calculaled from tho heavy metal mass destroyed.
 
Bounding: 361.348 34.769.813 Bounding bumup assumed 10 be twice nominal bumup.
 

Checks 

Estimated Bumupl 
BumuD MultiDlier Given Bumup Estimated EOl HMlGIven EOl HM 

Nomlnal:1 42.57 83.14 I 1.041 
Bounding: 85.13 96,22 

1 Reactor shutdovvn, core mmoval, storage, shipping or other date confinnlng that Irradiation ceased fOT fuel. 

2ToIai bumup for all fuet associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdIMT). 
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Fuel Radionuclide Inventory Worksheet 
I. FueillBII Templat~ lnf_llon Eslimated 

Fuel Name: FERMI CORE I & 2 (SECTIONED) 1Fuel decay start date: 1972 Canister usage: 
SNFID#: 4S4 Estimates as of: 2030 18"xl0' 

Fuel Units & Desc:r: 980 - ROD Template: FERMI (Fast, Zirc, 10 to 40%. U) 0.26 
Heavy Metal Mass: BOL=131.22kg ; EOL=125.0Skg 'Template Bumup(MWd): 58.6725048 
ROD Storage Site: INEEl Templste BOL Heavy Metal Mass (MT): 0.Ot8774 

Template Decay Time" 50 years 
.n.EsllDlateli m x" x, b y" y, Gamma Sources 

Photon Total 
CUMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 1.4291E-07 5,444.247 10,888.494 D.ooE+OO 7.78E-04 1.56E-03 Avg. MeV 
Am-241 6.7476E-07 5,444.247 10,888.494 O.ooE+OO 3.67E-03 7.35E-Q3 0.0150 5.040E+14 
Am-242m O.OOOOE+OO 5,444.247 10,888.494 O.ooE+OO O.ooE+OO O.ooE+OO 0.0250 1.046E+14 
Am-243 8.3651E-15 5,444.247 10,888.494 O.ooE+OO 4.55E-ll 9.11E-ll 0.0375 9.226E+13 
C-14 2.1680E-Q5 5,444.247 10,888.494 O.ooE+OO 1.18E-Ol 2.36E-Dl 0.0575 9.750E+13 
CI-36 5.5188E-Q8 5,444.247 10,888.494 O.ooE+OO 3.ooE-04 6.01E-04 0.0850 5.889E+13 
Cm-243 1.0760E-14 5,444.247 10,888.494 O.ooE+OO 5.88E-ll 1.17E-l0 0.1250 3.814E+13 
Cm-244 2.9486E-16 5,444.247 10,888.494 O.ooE+OO 1.61E-12 3.21E-12 0.2250 5.064E+13 
Co-60 2.9128E-04 5,444.247 10,888.494 O.ooE+OO . 1.59E+OO 3.17E+OO 0.3750 2.206E+13 
Cs-l34 4.0326E-09 5,444.247 10,888.494 O.ooE+OO 2.20E-Q5 4.39E-Q5 0.5750 3.939E+14 
Cs-l35 4.4996E-Q5 5,444.247 10,888.494 O.ooE+OO 2.45E-Ql 4.90E-Ol 0.8500 3.590E+12 
Cs-137 9.7388E-Ql 5,444.247 10,888.494 O.ooE+OO 5.30E+03 1.06E+04 1.2500 1.427E+12 
EU-154 5.5290E-05 5,444.247 10,888.494 O.ooE+OO 3.01E-Ol 6.02E-Ol 1.7500 9.251E+10 
Eu-155 1.7402E-04 5,444.247 10,888.494 O.ooE+OO 9.47E-Ol 1.89E+OO 2.2500 1.138E+07 
Fe-55 2.5992E-07 5,444.247 10,888.494 O.ooE+OO 1.42E-03 2.83E-Q3 2.7500 1.934E+06 
H-3 1.5242E-03 5,444.247 10,888.494 O.ooE+OO 8.30E+OO l.66E+Ol 3.5000 2.002E+03 
1-129 1.1426E-Q6 5,444.247 10,888.494 O.ooE+OO 6.22E-Q3 1.24E-02 5.0000 6.769E+02 
Kr-85 1.4835E-02 5,444.247 10,888.494 O.ooE+OO 7.97E+Ol 1.59E+02 7.0000 5.695E+01 
Np-237 3.3099E-Q6 5,444.247 10,888.494 O.ooE+OO 1.80E-02 3.60E-02 11.0000 5.154E+OO 
Pa-231 2.4492E-Q7 5,444.247 10,888.494 O.ooE+OO 1.33E-03 2.67E-03 
Pb-21 0 l.n94E-ll 5,444.247 10,888.494 O.ooE+OO 9.69E-08 1.94E-07 
Pm-147 2.2021E-OS 5.444.247 10,888.494 O.ooE+OO 1.20E-Ql 2.40E-Ql 
Pu-238 1.5235E-04 5,444.247 10,888.494 O.ooE+OO 8.29E-Ql 1.66E+OO 
Pu-239 1.9464E-02 5,444.247 10,888.494 O.ooE+OO 1.06E+02 2.12E+02 
Pu-240 6.7817E-Q5 5,444.247 10,888.494 O.ooE+OO 3.69E-Ol 7.38E-Ql 
Pu-241 2.0282E-06 5,444.247 10,888.494 O.ooE+OO 1.10E-02 2.21E-02 
Pu-242 4.3751E-13 5,444.247 10,888.494 O.ooE+OO 2.38E-09 4.76E-09 
Ra-226 4.0832E-ll 5,444.247 10,888.494 O.ooE+OO 2.21E-Q7 4.42E-Q7 
Ra-228 2.3674E-l1 5,444.247 10,888.494 O.ooE+OO 1.29E-Q7 2.58E-Q7 
Ru-l06 1.0255E-14 5,444.247 10,888.494 O.ooE+OO 5.58E-ll 1.12E-l0 
Se-79 1.6485E-Q5 5,444.247 10,888.494 O.ooE+OO 8.97E-Q2 1.79E-Ol 
Sn·126 3.7584E-Q5 5,444.247 10,888.494 O.ooE+OO 2.OSE-Ol 4.09E-Ql 
Sr-90 8.4333E-Ql 5,444.247 10,888.494 O.ooE+OO 4.59E+03 9.18E+03 
Tc-99 4.4825E-Q4 5,444.247 10,888.494 O.ooE+OO 2.44E+OO 4.88E+OO 
Th-229 6.0880E-ll 5,444.247 10,888.494 O.ooE+OO 3.31E-Q7 6.83E-Q7 
Th-230 2.8889E-09 5,444.247 10,888.494 O.ooE+OO 1.57E-Q5 3.15E-Q5 
Th-232 2.3708E-l1 5,444.247 10,888.494 O.ooE+OO 1.29E-Q7 2.58E-Q7 
TI-208 5.0432E-Q9 5,444.247 10,888.494 O.ooE+OO 2.75E-Q5 5.49E-Q5 
U-232 1.3640E-Q8 5,444.247 10,888.494 O.ooE+OO 7.43E-Q5 1.49E-Q4 Thennal Power 
U-233 1.0327E-08 5,444.247 10,888.494 O.ooE+OO 5.62E-Q5 1.12E-Q4 Nominal Heat Bounding 
U-234 4.9103E-06 5,444.247 10,888.494 O.ooE+OO 2.67E-02 5.35E-02 Output Heat Output 
U-235 -2.3191E-Q6 5,444.247 0.000 7.31E-Q2 6.04E-02 7.31E-Q2 /Wattal /Wattal 
U-236 1.2633E-OS 5,444.247 10,888.494 O.ooE+OO 6.88E-Q2 1.38E-Ql 5.98E+Ol 1.20E+02 
U-238 -9.5407E-Q8 5,444.247 0.000 3.27E-Q2 3.22E-Q2 3.27E-Q2 Total Total 
V-90 8.4350E-Ql 5,444.247 10,888.494 O.ooE+OO	 4.59E+03 9.18E+03 
Other Radionuclides 5.34E+03 1.07E+04 

IIll.Templa~~Sunu!lao'.e"""" llBIICHcl<s 
TemDlate selection Summary 

From SFD Used Basis for Parameter Differences: 
Reactor Moderator: FAST FAST 

Fuel Cladding:
 ZIRC
 ZIRC
 
BOl HM Constituents:
 U-Mo
 U
 

BOl Enrichl1W'lt 0/..:
 25.76549664
 10t04O 

Bumup Summary (MWd) Basis for bumuD used in estimate: 
FromSFD Estimated 

Nomlnal:1 209.9551 5,444.247 Nominal bumup calculated from the heavy metal mass destroyed. 
Boundlng:1 362.8291 10.888.494 Bounding bumup assumed to be twice nominal bumup. 

Checks 
Estimated BumupI 

BumuDMulti_ Given Bumup Estimsted EOl HMlGlven EOl HM 
Nominal: 13.28 25.93 I	 1.011 

Bounding: 26.55 30.01 ,
Reactor shutdown, core removal, storage, shipping or other date confirming that uradiatlon ceased for fuel.
 

1"0181 bumup for all fuel associated 'Nith this worksheet must be divided by SOL heavy metal mass to get specific bumup values (MWd'MT).
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Fuel Radionuclide Inventory Worksheet 

1. Fuel and Teqdate Infonbllllon Estimated 
Fuel Name: FERMI CORE I & 2 (SODIUM WORTH) l;=uer decay start date: 1972 Canister usage: 

SNFID#: 455 Estimates as of: 2030 18"xl0' 
Fuel Units & Descr: 420 - ROD Template: FERMI (Fast. Zirc, 10 to 4~o, U) 0.11 
_vy Metal Mass: BOl.=56.24k9 : EOl.=55.40k9 'Template Bumup(MWd): 58.6725048 
ROO Storage Site: INEEL Template BOl Heavy Metal Mass (MT): 0.018774 

Template Decay TI.....· 50 years 

U. Estimates m x. x. b y. y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (boUnding)
Ac-227 1.4291E-07 740.714 1,481.428 O.ooE-+OO l.06E-04 2.12E-04
 Avg.MeV
Am-241 6.7476E-Q7 740.714 1,481.428 O.ooE-+OO 5.ooE-04 1.00E-Q3
 0.0150 6.B57E+13
Am-242m O.OOOOE-+OO 740.714 1,481.428 O.ooE+OO O.ooE-+OO O.OOE-+OO
 0.0250 1.424E+13
Am-243 8.3651E-15 740.714 1,481.428 O.ooE+OO 6.20E-12 1.24E-ll
 0.0375 1.255E+13
C-14 2.1680E-Q5 740.714 1,481.428 O.ooE-+OO 1.61E-02 3.21E-Q2
 0.0575 1.327E+13 
CI-36 5.5188E-oB 740.714 1,481.428 O.ooE+OO 4.09E-OS 8.18E-05
 0.0850 8.013E+12
Cm-243 1.0760E-14 740.714 1,481.428 O.ooE-+OO 7.97E-12 1.59E-ll
 0.1250 5.189E+12
Cm-244 2.9488E-16 740.714 1,481.428 O.ooE+OO 2.18E-13 4.37E-13
 0.2250 6.890E+12 
Co-6O 2.9128E-04 740.714 1,481.428 O.ooE-+OO 2.16E-Ol 4.32E-Ql
 0.3750 3.002E+12 
Cs-l34 4.0326E-Q9 740.714 1,481.428 O.ooE-+OO 2.99E-06 5.97E-06
 0.5750 5.360E+13
Cs-l35 4.4996E-OS 740.714 1,481.428 O.ooE-+OO 3.33E-02 6.67E-Q2
 0.8500 4.884E+l1
Cs-137 9.7388E-Ol 740.714 1,481.428 O.ooE-+OO 7.21E+02 1.44E+03
 1.2500 1.941E+11 
Eu-l54 5.5290E-Q5 740.714 1,481.428 O.ooE-+OO 4.10E-Q2 8.19E-02
 1.7500 1.259E+10 
Eu-l55 1.7402E-04 740.714 1,481.428 O.ooE+OO 1.29E-Ol 2.58E-Ql
 2.2500 1.548E+06
Fe-55 2.5992E-Q7 740.714 1,481.428 O.ooE-+OO 1.93E-04 3.SSE-04
 2.7500 2.632E+05
H-3 1.5242E-Q3 740.714 1,481.428 O.ooE-+OO 1.13E-+OO 2.26E-+OO
 3.5000 3.241E+02
1-129 1.1426E-06 740.714 1,481.428 O.ooE-+OO 8.46E-04 1.69E-Q3
 5.0000 1.144E+02
Kr-SS 1.4635E-Q2 740.714 1,481.428 0.001:-+00 1.OBE+Ol 2.17E+Ol
 7.0000 1.031E+Ol
Np-237 3.3099E-06 740.714 1,481.428 O.ooE-+OO 2.45E-03 4.90E-Q3
 11.0000 9.957E-Ol
Pa-231 2.4492E-Q7 740.714 1,461.428 O.ooE-+OO 1.81 E-04 3.63E-04
 
Pb-21 0 l.7794E-ll 740.714 1,481.428 O.ooE-+OO 1.32E-oB 2.64E-oB
 
Pm-147 2.2021E-Q5 740.714 1,481.428 O.ooE+OO 1.63E-Q2 3.26E-Q2
 
Pu-238 1.5235E-04 740.714 1,481.428 O.ooE-+OO 1.13E-Ol 2.26E-Ql
 
Pu-239 1.9464E-02 740.714 1,461.428 O.ooE-+OO 1.44E+Ol 2.88E+Ol
 
Pu-24O 6.7817E-Q5 740.714 1,461.428 O.ooE-+OO 5.02E-02 1.ooE-Ol
 
Pu-241 2.0282E-06 740.714 1,461.428 O.ooE-+OO 1.50E-Q3 3.ooE-03
 
Pu-242 4.3751E-13 740.714 1,461.428 O.ooE-+OO 3.24E-l0 6.46E-l0
 
F1a-226 4.0632E-ll 740.714 1,481.428 O.ooE-+OO 3.01E-oB 6.02E-OB
 
Ra-228 2.3674E-ll 740.714 1,481.428 O.ooE-+OO 1.75E-oB 3.51E-oB
 
Ru-l06 1.0255E-14 740.714 1,481.428 O.ooE-+OO 7.60E-12 1.52E-ll
 
5e-79 1.6485E-Q5 740.714 1,481.428 O.ooE-+OO 1.22E-Q2 2.44E-Q2
 
5n-126 3.7564E-Q5 740.714 1,481.428 O.ooE-+OO 2.78E-Q2 5.56E-Q2
 
5r-90 8.4333E-Ql 740.714 1,481_428 O.ooE-+OO 6.25E+02 1.25E+03
 
Tc-99 4.4825E-Q4 740.714 1,481.428 O.ooE-+OO 3.32E-Ql 6.64E-Ql
 
Th-229 6.0880E-l1 740.714 1,481.428 O.ooE-+OO 4.51E-oB 9_02E-oB
 
Th-230 2.8889E-Q9 740.714 1,481.428 O.ooE-+OO 2.14E-06 4.28E-06
 
Th-232 2.37OBE-ll 740.714 1,481.428 O.ooE-+OO 1.76E-oB 3.51E-oB
 
TI-208 5.0432E-Q9 740.714 1,481.428 O.ODE-+OO 3.74E-06 7.47E-06
 

U-232 1.3640E-oB 740.714 1,481.428 O.ODE-+OO 1.01 E-Q5 2.02E-Q5
 Thermal Power 
U-233 1.0327E-oB 740.714 1,481.428 O.ooE-+OO 7.65E-06 1.53E-Q5
 Nominal Heal Bounding
U-234 4.9103E-06 740.714 1,481.428 O.ODE-+OO 3.64E-03 7.27E-Q3
 Output Heat Output 
U-235 -2.3191 E-06 740.714 0.000 3.12E-Q2 2.95E-Q2 3.12E-Q2
 /Wattsl /Wattsl 
U-236 1.2633E-Q5 740.714 1,481.428 O.ODE-+OO 9.36E-Q3 1.87E-Q2
 8.14E+OO 1.63E+Cll
U-238 -9.5407E-oB 740.714 0.000 1.4OE-Q2 1.4OE-02 1.4OE-Q2
 Total Total
V-90 8.4350E-Ql 740.714 1,481.428 O.ODE-+OO 6.25E+02 1.25E+03
 
Other Radionuclides 7.26E+02 1.45E+03 
m. Temp/ateSelee$m SllntmllIY,8_ a"'C~ 
Templale selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor_: FAST FAST 

Fuel Cladding: ZIRC ZIRC 
BOl HM Consti~ts: U-Mo U 

BOl Enrichment %: 25.69081404 10t04O 

Bumup Summary (MWd)" Basis for bumup used in estimate:
 
FromSFD Estimated
 

Nomlnal:1 89.981 740.714 Nom;nal bumup ca!cu:aled from the heavy metal mass destroyed.
 
Bounding:1 155.498 1.481.428 Bounding bumup assumed to be twice nominal bumup.
 

Checks 

Estimated Bumupl 
Ilumup Multip/ler Given Bumup Estimated EOl HMlGlven EOl HM
 

Nominal: 4.21
 8.23 I 1.001 
Bounding: 8.43 9.53,

Reactor shutdown. core removal. storage, stuppmg or other date conflnlllng that IRadiation ceased for fuel.
 

2Total bumup for aU fuel associated with this lAt'Orksheet must be divided by BOl heavy metal mass to get specific bumup values (MWd'MT).
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I Fuel Radionuclide Inventory Worksheet 

J. Fuel and TeQlllIate ~an Estimated 
Fuel Name: FERMI CORE I & 2 (STO FUEL SUBASSEMBLY) 1Fuel decay start date: 1972 Canister usage: 

SNFID#: 456 Estimates as of: 2030 18"x1D' 
Fuel Units & Oeser: 27160 - ROO Template: FERMI (Fast, Zire, to to 40%. U) 7.07 
Heavy Metal Mass: BOl=3636.72k9 ; EOl=3566.11k9 'Templste Bumup(MWd): 58.6725048 
ROD Storage Site: INEEL Template BOl Heavy Metal Ma.. (MT): 0.Q18n4 

Template Decay Time' 50 years 
D.&timates m x" x, b y" y, Gamma Sources 

Phaton Total 
CUMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 1.4291E-07 62,269.344 124,538.688 O.OOE+OO 8.90E-03 1.78E-02 AV9. MeV 
Am-241 6.7476E-07 62,269.344 124,538.688 O.OOE+OO 4.20E-02 8.40E-Q2 0.015a 5.764E+15 
Am-242m O.OOOOE+OO 62,269.344 124,538.688 O.OOE+OO O.OOE+OO O.OOE+OO 0.0250 1.197E+15 
Am-243 8.3651E-15 62,269.344 124,538.688 O.OOE+OO 5.21E-10 1.04E-09 0.0375 1.055E+15 
C-14 2.1680E-OS 62,269.344 124,538.688 O.OOE+OO 1.35E+OO 2.70E+OO 0.0575 1.115E+15 
CI-36 5.5188E-oB 62,269.344 124,538.688 O.OOE+OO 3.44E-Q3 6.87E-03 0.0850 6.736E+14 
Cm-243 1.075OE-14 62,269.344 124,538.688 O.OOE+OO 6.70E-l0 1.34E-09 0.1250 4.362E+14 
Cm-244 2.9488E-16 62,269.344 124,538.688 O.OOE+OO 1.84E-ll 3.67E-ll 0.2250 5.792E+14 
Co-50 2.9128E-04 62,269.344 124,538.688 O.OOE+OO 1.81E+Ol 3.63E+Ol 0.3750 2.524E+14 
Cs-l34 4.0326E-09 62,269.344 124,538.688 O.OOE+OO 2.51E-Q4 5.02E-Q4 0.5750 4.S06E+15 
Cs-135 4.4996E-Q5 62,269.344 124,538.688 O.OOE+OO 2.80E+OO 5.5OE+OO 0.8500 4.106E+13 
Cs-137 9.7388E-01 62,269.344 124,538.688 O.OOE+OO 6.06E+04 1.21E+05 1.2500 1.632E+13 
EU-l54 5.5290E-OS 62,269.344 124,538.688 O.OOE+OO 3.44E+OO 6.89E+OO 1.7500 1.058E+12 
Eu-155 1.7402E-04 62,269.344 124,538.688 O.OOE+OO l.06E+Ol 2.17E+Ol 2.2500 1.302E+08 
Fe-55 2.5992E-Q7 62,269.344 124,536.688 O.OOE+OO 1.62E-Q2 3.24E-02 2.7500 2.213E+07 
H-3 1.5242E-03 62,269.344 124,538.688 O.OOE+OO 9.49E+Ol 1.90E+02 3.5000 2.578E+04 
1-129 1.1426E-Q6 62,269.344 124,538.688 O.OOE+OO 7.11E-02 1.42E-01 5.0000 8.981E+03 
Kr-SS 1.4635E-Q2 62,269.344 124,538.688 O.OOE+OO 9.11E+02 1.82E+03 7.0000 7.940E+02 
Np-237 3.3099E-Q6 62,269.344 124,538.688 O.OOE+OO 2.06E-01 4.12E-Ol 11.0000 7.534E+Ol 
Pa-231 2.4492E-Q7 62,269.344 124,538.688 O.OOE+OO 1.53E-02 3.OSE-02 
Pb-21 0 1.7794E-ll 62,269.344 124,538.688 O.OOE+OO 1.11E-Q6 2.22E-06 
Pm-147 2.2021E-OS 62,269.344 124,538.688 O.OOE+OO 1.37E+OO 2.74E+OO 
Pu-238 1.5235E-04 62,269.344 124,538.688 O.OOE+OO 9.49E+OO 1.90E+Ol 
Pu-239 1.9464E-Q2 62,269.344 124,538.688 O.OOE+OO 1.21E+03 2.42E+03 
Pu-240 6.7817E-OS 62,269.344 124,538.688 O.OOE+OO 4.22E+OO 8.45E+OO 
Pu-241 2.0282E-06 62,269.344 124,538.688 O.OOE+OO 1.26E-Ol 2.53E-Ql 
Pu-242 4.3751E-13 62,269.344 124,538.688 O.OOE+OO 2.72E-oB 5.45E-06 
Ra-226 4.0632E-ll 62,269.344 124,538.688 O.OOE+OO 2.53E-Q6 5.06E-Q6 
Ra-228 2.3674E-ll 62,269.344 124,538.688 O.OOE+OO 1.47E-Q6 2.95E-Q6 
Ru-l06 1.0255E-14 62,269.344 124,538.688 O.OOE+OO 6.39E-l0 1.28E-09 
Se-79 1.6485E-05 62,269.344 124,538.688 O.OOE+OO 1.03E+OO 2.OSE+OO 
Sn-126 3.7564E-05 62,269.344 124,538.688 O.OOE+OO 2.34E+OO 4.68E+OO 
Sr-90 8.4333E-Ql 62,269.344 124,538.688 O.OOE+OO 5.25E+04 1.OSE+05 
Tc-99 4.4825E-Q4 62,269.344 124,538.688 O.OOE+OO 2.79E+Ol 5.58E+01 
Th-229 6.0880E-ll 62,269.344 124,538.688 O.OOE+OO 3.79E-Q6 7.58E-Q6 
Th-230 2.8889E-Q9 62,269.344 124,538.688 O.OOE+OO 1.80E-Q4 3.5OE-04 
Th-232 2.3708E-11 62,269.344 124,538.688 O.OOE+OO 1.48E-Q6 2.95E-Q6 
TI-208 5.0432E-09 62,269.344 124,538.688 O.OOE+OO 3.14E-Q4 6.28E-Q4 
U-232 1.3640E-oB 62,269.344 124,538.688 O.OOE+OO 8.49E-04 1.70E-Q3 Thermal Power 
U-233 1.0327E-oB 62,269.344 124,538.688 O.OOE+OO 6.43E-04 1.29E-Q3 Nominal Heal Bounding 
U-234 4.9103E-Q6 62,269.344 124,538.688 O.OOE+OO 3.06E-Q1 6.12E-Ol Output HeaIOulpul 
U-235 -2.3191E-Q6 62,269.344 0.000 2.02E+OO 1.87E+OO 2.02E+OO (WaIlS) (WallSi 
U-236 1.2633E-Q5 62,269.344 124,538.688 O.OOE+OO 7.87E-Dl 1.57E+OO 8.85E+02 1.37E+03 
U-238 -9.5407E-oB 62,269.344 0.000 9.08E-Ql 9.02E-Ql 9.08E-Ql Total Total 
Y-90 8.4350E-Ql 62,269.344 124,538.688 O.OOE+OO 5.25E+04 1.OSE+05 
Other Radionuclides
 6.10E+04 1.22E+05 ,
 
;m.1'emPIate~s.u-I'Y,IJ,""" _lid CIIed<s 
Template selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reaetor_: FAST FAST 

Fuel Cladding: ZIRC ZIRC 
BOl HM Constituents: U-Mo U 

BOl Enrtchment %: 25.69081404 10t04O 

Burnup Summary (MWd) Basis for bumup used in estimate: 
From SFD I Estimated 

Nominal:1 62.269.344 Nominal bumup calculated from the heavy metal mass destroyed. 
Boundlng:1 5,818.758 124,538.688 Bounding bumup assumed to be twice nominal bumup. 

Checks 
Estimated Bumupl 

Bumup Multiplier Given Bumup Estimated EOL HMfGlven EOL HM 
Nominal: 5.48 I 1.011 

Bounding: I 10.96 21.40 , 
Reactor shutdown. core removal, storage, stllpplng or other date confirming that Irradiation ceased for fuel.
 

2Total bumup for all fuel associated with trns worksheet must be divided by SOL heavy metal mass to get specific bumup values (MWd'MT).
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Fuel Radionuclide Inventory Worksheet 

I. Fuel and TeJ1l{lIate Inf<..mation Estimated
 
Fuel Nama: FFTF CARBIDE FUEL EXPER. 1 Fuel decay start date: 1993 Canister usage:
 

SNFID#: 347 Estimates 8S of; 2030 18"x10' 
Fuel Units & DeBer: 1ei - ELEMENT Template: FFTF (FAST. SST. 10 to 30%. Pu & U) 0.31 
Heavy Metal Mass: BOlo ; EOlo7.36k9 "Template Bumup(MWd): 5011.2 
ROD Storage Silo: INEEL Template BOL Heavy Metal Mass (MT): 0.0329181 

Template Decay Time' 35 years 
n. Estimates m x. x. b y. y. Gamma Sources
 

Photon Total
 
CilMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec
 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci)
 Inventories(Ci) Group (bounding)
Ac-227 6.1822E-12 525.780 652.692 O.ooE+OO 3.25E-09
 4.04E-09 Avg. MeV
-Am-241 1.1066E-01 525.780 652.692 {52E+ol 7.34E-Hll
 8.74E-Hll 0.0150 2.179E+13
Am-242m 1.9247E-03 525.780 652.692 O.OOE+OO 1.01E+OO
 1.26E+OO 0.0250 4.253E+12
Am-243 1.0740E-04 525.780 652.692 O.ooE+OO 5.65E-Q2
 7.01E-Q2 0.0375 4.933E+12
C-14 2.6042E-Q5 525.780 652.692 O.OOE+OO 1.37E-02
 1.70E-Q2 0.0575 5.026E+12
CI-36 3.4243E-10 525.780 652.692 O.OOE+OO 1.80E-07
 2.24E-Q7 0.0850 2.362E+12
Cm-243 4.0629E-04 525.780 652.692 O.ooE+OO 2.14E-01
 2.65E-01 0.1250 1.663E+12 
Cm-244 1.8024E-03 525.780 652.692 O.ooE+OO 8.43E-Q1
 l.OSE+OO 0.2250 1.906E+12
Co-6O 3.4283E-Q3 525.780 652.692 O.OOE+OO 1.80E+OO
 2.24E+OO 0.3750 8.265E+ll
Cs-l34 1.5565E-Q3 525.780 652.692 O.ooE+OO 8.18E-Ql
 1.02E+OO 0.5750 3.348E+13
Cs-135 4.7693E-Q5 525.780 652.692 O.ooE+OO 2.51E-Q2
 3.11E-02 0.8500 3.498E+l1
Cs-137 1.4007E+OO 525.780 652.692 O.OOE+OO 7.36E-Hl2
 9.14E-Hl2 1.2500 4.187E+l1
Eu-l54 1.6184E-Q2 525.780 652.692 O.OOE+OO 8.51E+OO
 1.06E-Hl1 1.7500 9.472E+09
Eu-155 1.3775E-Q2 525.780 652.692 O.ooE+OO 7.24E+OO
 8.99E+OO 2.2500 1.932E+06
Fe-55 3.8035E-04 525.780 652.692 O.OOE+OO 2.ooE-Q1
 2.48E-01 2.7500 1.083E+07
H-3 3.8454E-Q3 525.780 652.692 O.OOE+OO 2.02E+OO
 2.51E+OO 3.5000 6.965E+04
1-129 1.2891E-Q6 525.780 652.692 O.ooE+OO 6.78E-04
 8.41E-04 5.0000 2.524E+04
Kr-85 2.7858E-Q2 525.780 652.692 O.OOE+OO 1.46E-Hl1
 1.82E-Hl1 7.0000 2.878E+03
Np-237 3.7516E-Q6 525.780 652.692 O.ooE+OO 1.97E-Q3
 2.45E-Q3 11.0000 3.291E+02
Pa-231 1.2488E-11 525.780 652.692 O.OOE+OO 6.57E-Q9
 8.15E-Q9
Pb-21 0 2.4206E-12 525.780 652.692 O.OOE+OO 1.27E-Q9
 1.58E-Q9
Pm-147 1.5671E-Q2 525.780 652.692 O.OOE+OO 8.24E+OO
 1.02E-Hl1
Pu-238 1.4877E-Q2 525.780 652.692 O.ooE+OO 7.82E+OO
 9.71E+OO
Pu-239 -3.5520E-Q2 525.780 0.000 1.25E-Hl2 1.06E-Hl2
 1.25E-Hl2
Pu-240 2.0690E-Q2 525.780 652.692 6.34E-Hl1 7.43E-Hl1
 7.69E-Hl1
Pu-241 -1.4799E+OO 525.780 0.000 2.85E-Hl3 2.07E+03
 2.85E-Hl3
Pu-242 1.1252E-Q5 525.780 652.692 1.69E-Q2 2.28E-Q2
 2.43E-Q2
Ra-226 7.8524E-12 525.780 652.692 O.OOE+OO 4.13E-Q9
 5.13E-Q9
Ra-228 2.4086E-16 525.780 852.692 O.ooE+OO 1.27E-13 1.57E-13
Ru-106 1.5066E-Q5 525.780 652.692 O.OOE+OO 7.92E-Q3 9.83E-Q3
8e-79 1.0127E-Q5 525.780 652.692 O.OOE+OO 5.32E-Q3 6.61E-Q3
8n-126 4.3902E-Q5 525.780 652.692 O.ooE+OO 2.31E-Q2 2.87E-Q2
8r-90 5.oo88E-Q1 525.780 652.692 O.ooE+OO 2.63E-Hl2 3.27E-Hl2
TC-99 3.9412E-04 525.780 652.692 O.OOE+OO 2.07E-Q1 2.57E-Q1
Th-229 2.7219E-12 525.780 652.692 O.OOE+OO 1.43E-Q9 1.78E-Q9
Th-230 1.0441E-Q9 525.780 652.692 O.ooE+OO 5.49E-Q7 6.81E-Q7
Th-232 3.1689E-16 525.780 652.692 O.OOE+OO 1.67E-13 2.07E-13
T~208 4.6636E-Q7 525.780 652.692 O.ooE+OO 2.45E-04 3.04E-04
U-232 l.2638E-Q6 525.780 652.692 O.OOE+OO 6.64E-04 825E-04 Thennal Power
U-233 5.7451E-10 525.780 652.692 O.ooE+OO 3.02E-Q7 3.75E-Q7 Nominal Heat BoUnding
U-234 4.3044E-Q6 525.780 652.692 O.OOE+OO 2.26E-Q3 2.81E-Q3 Output Heat Output
U-235 -7.7765E-Q9 525.780 0.000 2.56E-OS 2.15E-Q5 2.56E-Q5 /Wattsl /Wattsl
U-236 1.8050E-Q7 525.780 652.692 O.ooE+OO 9.49E-Q5 1.18E-04 1.39E+01 1.64E+01 
U-238 -1.7914E-Q7 525.780 0.000 1.86E-03 1.77E-Q3 1.86E-Q3 Total Total
Y-90 5.0088E-Q1 525.780 652.692 O.ooE+OO 2.63E+02 3.27E-Hl2
Other Radionuclides 7.45E+02 9.25E-Hl2
m. TeJIlllIllreseJedloo ~rv. B1D'1UI '1lJIl!~ 
Template selection 8ummary 

FromSFD ~ Basis for Parameter Differences: 
Reactor Moderator: FAST FAST This Template was used tor the following reasons: 

Fuel Cladding: SST(D9) SST This fuel matches on all parameters except enrichment (unknown). 
BOL HM Constlluen13: PulUCARB Pu and U 

BOL Enrichment %: 10t03O 

Bumup Summary (MWd) Basis lor bumup used in estimate:

FromSFD I Estimated
 

Nomln.I:1 I 525.780 Nominal bumup laken Imm SFD andconvertod 10 MWd using 1lOi..=7.883kg
 
Bounding: I 652.692 Bounding bumup taken from SFD and converted to MWd using BOl=7.883k:g
 

Checks 

Estimated Bumupl 
BumUD Multiplier Given BumUJ) Estimsted EOL HMlGlven EOL HM
 

Nomlnol:1
 0.44 I 1.001 
Bounding: 0.54 , 

Reactor shutdown, core removal, storage, shipping or other date conflnnlng that madiatlon ceased for fuel. 

1"otal bumup for all fuel associated 'Nith this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd'MT). 
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I Fuel Radionuclide Inventory Worksheet 

J. Fuel and T~te W<mDation Estimated 
Fuel Name: FFTF OXIDE EXPERIMENTS 'Fuel decay stal1 date: 1993 Canister usage: 

SNF 10 #: 349' Estimates as of: 2030 18"xl0' 
Fuel Units & Oeser: 1 - HEX ARRAV 91 ROD Template: FFTF (FAST. SST. 10 to 30%. Pu & U) 0.02 
Heavy Metal Ma••: BO~ ; EO~.25k9 'Template Sumup(MWd): 5011.2 
ROD St""age Site: INEEL Template Sal Heavy Metal Ma.s (MT): 0.0329181
 

Template Decay Time' 35 yoars
 

n. Estinmtes m x" Xb b y" Yb Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonslsec 
Radionuclide Template Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories{Ci) Group (bounding) 
Ac-227 6.1822E-12 33.977 62.291 O.OOE+OO 2.10E-10 3.85E-10 Avg. MeV 
Am-241 1.1066E-01 33.977 62.291 5.46E-01 4.31E+OO 7.44E+OO 0.0150 2.031E+12 
Am-242m 1.9247E-03 33.977 62291 O.OOE+OO 6.54E-02 120E-01 0.0250 4.051E+11 
Am-243 1.0740E-D4 33.977 62.291 O.OOE+OO 3.65E-03 6.69E-03 0.0375 4.707E+11 
C-14 2.6042E-OS 33.977 62.291 O.OOE+OO 8.85E-D4 1.62E-03 0.0575 4.671E+11 
CI-36 3.4243E-10 33.977 62.291 O.OOE+OO 1.16E-oB 2.13E-OB 0.0850 2.254E+11 
Cm-243 4.0029E-04 33.977 62.291 O.OOE+OO 1.38E-02 2.53E-02 0.1250 1.586E+11 
Cm-244 1.6024E-D3 33.977 62.291 O.OOE+OO 5.44E-02 9.98E-02 0.2250 1.819E+11 
Co-60 3.4283E-D3 33.977 62.291 O.OOE+OO 1.16E-01 2.14E-01 0.3750 7.886E+10 
Cs-134 1.5585E-03 33.977 62.291 O.OOE+OO 5.29E-02 9.70E-02 0.5750 3.195E+12 
Cs-l35 4.7693E-OS 33.977 62.291 O.OOE+OO 1.62E-03 2.97E-03 0.8500 3.338E+10 
Cs-137 1.4007E+OO 33.977 62.291 O.OOE+OO 4.76E+01 8.72E+Ol 1.2500 3.996E+10 
Eu-l54 1.6184E-02 33.977 62.291 O.OOE+OO 5.50E-01 1.01E+OO 1.7500 9.040E+08 
Eu-155 1.3775E-02 33.977 62.291 O.OOE+OO 4.68E-Ol 8.58E-Ol 2.2500 1.803E+05 
Fe-55 3.6035E-04 33.977 62.291 O.OOE+OO 1.29E-02 2.37E-02 2.7500 1.032E+06 
H-3 3.8454E-03 33.977 62.291 O.OOE+OO 1.31E-Ol 2.40E-01 3.5000 4.536E+03 
1-129 1.2891E-OO 33.977 62.291 O.OOE+OO 4.38E-05 8.03E-OS 5.0000 1.512E+03 
Kr-85 2.7858E-02 33.977 62.291 O.OOE+OO 9.47E-Ol 1.74E+OO 7.0000 1.726E+02 
Np-237 3.7516E-D6 33.977 62.291 O.OOE+OO 1.27E-04 2.34E-D4 11.0000 1.975E+01 
Pa-231 1.2488E-ll 33.977 62.291 O.OOE+OO 4.24E-10 7.78E-10 
Pb-210 2.4200E-12 33.977 62.291 O.OOE+OO 8.22E-11 1.51E-10 
Pm-147 1.5671E-02 33.977 62.291 O.OOE+OO 5.32E-01 9.76E-01 
Pu-238 1.4877E-02 33.977 62.291 O.OOE+OO 5.05E-01 9.27E-01 
Pu-239 -3.5520E-02 33.977 0.000 4.48E+OO 3.27E+OO 4.48E+OO 
Pu-240 2.0090E-02 33.977 62.291 2.28E+OO 2.98E+OO 3.57E+OO 
Pu-241 -1.4799E+OO 33.977 0.000 1.02E+02 5.20E+01 1.02E+02 
Pu-242 1.1252E-05 33.977 62.291 6.07E-D4 9.90E-04 1.31E-03 
Ra-226 7.8524E-12 33.977 62.291 O.OOE+OO 2.67E-l0 4.89E-l0 
Ra-228 2.4086E-16 33.977 62291 O.OOE+OO 8.18E-15 1.50E-14 
Ru-l00 1.5066E-05 33.977 62.291 O.OOE+OO 5.12E-D4 9.38E-04 
Se-79 1.0127E-05 33.977 62.291 O.OOE+OO 3.44E-D4 6.31E-D4 
Sn-126 4.3902E-GS 33.977 62.291 O.OOE+OO 1.49E-03 2.73E-03 
Sr-90 5.0088E-ol 33.977 62.291 O.OOE+OO 1.70E+01 3.12E+01 
Tc-99 3.9412E-D4 33.977 62.291 O.OOE+OO 1.34E-02 2.45E-02 
Th-229 2.7219E-12 33.977 62.291 O.OOE+OO 9.25E-11 1.70E-10 
Th-230 1.0441E-09 33.977 62.291 O.OOE+OO 3.55E-OB 6.50E-OB 
Th-232 3.1689E-16 33.977 62.291 O.OOE+OO 1.OBE-14 1.97E-14 
TI-2OB 4.6836E-07 33.977 62.291 O.OOE+OO l.58E-OS 2.90E-GS 
U-232 1.2638E-D6 33.977 62.291 O.OOE+OO 4.29E-GS 7.87E-05 Thermal Power 
U-233 5.7451E-10 33.977 62.291 O.OOE+OO l.95E-OB 3.58E-OB Nominal Heal Bounding 
U-234 4.3044E-D6 33.977 62.291 O.OOE+OO 1.46E-D4 2.68E-D4 Output Heat Output • 
U-235 -7.7785E-09 33.977 0.000 9.20E-07 6.56E-07 9.20E-07 /Waltsl /Wattsl 
U-236 1.8050E-07 33.977 62.291 O.OOE+OO 6.13E-OO 1.12E-05 7.11E-01 1.18E+OO 
U-238 -1.7914E-07 33.977 0.000 6.70E-05 6.09E-GS 6.70E-OS Total Total 
V-90 5.0088E-01 33.977 62.291 O.OOE+OO 1.70E+Ol 3.12E+Ol 
Other Radionuelides 4.81E+Ol 8.83E+Ol 
'In.TI!IlJP/ate SeIedIon~l'Y,B_ ,.nd()~ 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences:
 
Reactor Moderator: FAST FAST This Template was used for the following reasons:
 

Fuel Cladding: SST SST This fuel matches on all parameters except enrichment (unknown).
 
SOL HM Constituents: PU02-U02 Puand U 

BOL Enrichment 0/0: 101030 

Bumup Summary (MWd) Basis for bumUD used in estimate: 
FromSFD Estimated 

Nominal: 33.977 Nominal bumup taken from SFD and converted to MWd using BOL--Q.283kg 
Sounding: I I 62.291 Bounding bumup taken from SFD and converted to MWd using BOl.::O.283kg 

Checks 

Estimated Bumupl
Sumup Multiplier Given Bumup Estimated EOl HMlGlven EOl HM 

Nominal: 0.79 I 1.001 
Sounding:! 1.45 ,

Reactor shutdown, core removal, storage. shipping or other date confnmu19 that Irradiation ceased for fuel.
 

2Total bumup for all fuel associated with this wol1<sheet must be divided by BOL heavy metal mass to get specific bumup values (MWcVMT).
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Fuel Radionuclide Inventory Worksheet 

I. Fuel and TeqJlaie Information Estimated 
Fuel Name: FFTF·DFAlTDFA 1 Fuel deeay start date: 1992 Canister usage: 

SNFIDII: 71 Estimates as of: 2030 18"xlS' 
Fuel Units & Desc" 261 - HEX ARRAY 217 ROD Template: FFTF (FAST. SST. 10 to 30%. Pu & U) 52.20 
_vy Metal Mas.: BOl=9083.09kg ; EOl=8443.74kg 'Template Bumup(MWd): 5011.2 
ROD Storage Site: HANFORD Template BOL Heavy Metal Mass (MT): 0.0329181 

Template Decay Time· 35 years 
n. Estimams m x" x" b y" y. Gamma Sources 

Photon Total 
CUMWdFrom Nominal Bounding Fuel InItial Activity Nominal Fuel Bounding Fuel Energy Photonslsec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 6.1822E-12 638,157.184 1,362,463.065 O.ooE+OO 3.95E-Q5 8.42E-06 Avg.MeV 
Am·241 1.1066E-Ql 638,157.184 1,362,463.065 . 1.75E-Kl4 8.81E-Kl4 1.68E+05 0.0150 4.472E+16 
Am-242m 1.9247E-Q3 638,157.184 1,362,463.065 O.ooE+OO 1.23E+03 2.62E+03 0.0250 8.865E+15 
Am·243 1.0740E-Q4 638,157.184 1,362,463.065 O.ooE+OO 6.85E+Ol 1.46E+02 0.0375 1.030E+16 
C-14 2.6042E-Q5 638,157.184 1,362.463.065 O.ooE+OO 1.66E+Ol 3.55E+Ol 0.0575 1.029E+16 
CI-36 3.4243E-l0 638,157.184 1.362,463.065 O.ooE+OO 2.19E-Q4 4.67E·04 0.0850 4.931E+15 
Cm-243 4.0629E-Q4 638,157.184 1,362,463.065 O.ooE+OO 2.59E+02 5.54E+02 0.1250 3.470E+15 
Cm-244 1.G024E-03 638,157.184 1,362,463.065 O.ooE+OO 1.02E+03 2.18E+03 0.2250 3.979E+15 
Co-GO 3.4283E-Q3 638,157.184 1,362,463.065 O.ooE+OO 2.19E+03 4.67E+03 0.3750 1.725E+15 
Cs-l34 1.5565E-Q3 638,157.184 1,362,463.065 O.ooE+OO 9.93E+02 2.12E+03 0.5750 6.989E+16 
Cs-135 4.7693E-Q5 638,157.184 1,362,463.085 O.ooE+OO 3.04E+Ol 6.50E+Ol 0.8500 7.301E+14 
Cs-137 1.4007E+OO 638,157.184 1,362,463.065 O.ooE+OO 8.94E+05 1.91E+06 1.2500 8.741E+14 
Eu-l54 1.6184E-02 638,157.184 1,362,463.065 O.ooE+OO 1.03E-Kl4 2.20E-Kl4 1.7500 1.9nE+13 
EU-155 1.3775E-Q2 638,157.184 1,362,463.085 O.ooE+OO 8.79E+03 1.88E-Kl4 2.2500 3.969E+09 
Fe-55 3.8035E-Q4 638,157.184 1,362,463.065 O.ooE+OO 2.43E+02 5.18E+02 2.7500 2.258E+10 
H-3 3.8454E-03 638,157.184 1,362,463.085 O.ooE+OO 2.45E+03 5.24E+03 3.5000 1.122E+08 
1-129 1.2891 E-Q5 638,157.184 1,362,463.085 O.ooE+OO 8.23E-Ql 1.76E+OO 5.0000 3.860E+07 
Kr-85 2.7856E-02 638,157.184 1,362,463.085 O.ooE+OO 1.78E-Kl4 3.80E-Kl4 7.0000 4.404E+06 
Np-237 3.7516E-Q5 638,157.184 1,362,463.085 O.ooE+OO 2.39E+OO 5.11E+OO 11.0000 5.038E+05 
Pa-231 1.2488E-ll 638,157.184 1,362,463.085 O.ooE+OO 7.97E-06 1.70E-05 
Pb-21 0 2.4206E-12 638,157.184 1,362,463.065 O.ooE+OO 1.54E-Q5 3.30E-Q5 
Pm-147 1.5671E-Q2 638,157.184 1,362,463.065 O.ooE+OO 1.ooE-Kl4 2.14E-Kl4 
Pu-236 1.4877E-Q2 638,157.184 1,362,463.085 O.ooE+OO 9.49E+03 2.03E-Kl4 
Pu-239 -3.5520E-Q2 638,157.184 0.000 1.44E+05 1.21E+05 1.44E+05 
Pu-240 2.0690E-Q2 638,157.184 1,362,463.085 7.31E-Kl4 8.63E-Kl4 1.01E+05 
Pu·241 -1.4799E+OO 638,157.184 0.000 3.28E+06 2.34E+06 3.28E+06 
Pu-242 1.1252E-Q5 638,157.184 1,362,463.085 1.95E+Ol 2.67E+Ol 3.48E+Ol 
Ra-226 7.8524E-12 638,157.184 1,362,463.065 O.ooE+OO 5.01E-06 1.07E-Q5 
Ra-228 2.4086E-16 638,157.184 1,362,463.085 O.ooE+OO 1.54E-l0 3.28E-l0 
RU-l06 1.5066E-Q5 638,157.184 1,362,463.065 O.ooE+OO 9.61E+OO 2.05E+Ol 
5e-79 1.0127E-Q5 638,157.184 1,362,463.065 O.ooE+OO 6.46E+OO 1.36E+Ol 
5n-126 4,3902E-Q5 638,157.184 1,362,463.065 O.ooE+OO 2.80E+Ol 5.98E+Ol 
5r-90 5.0088E-Ql 638,157.184 1,362,463.085 O.ooE+OO 3.20E+05 6.82E+05 
Tc-99 3.9412E-Q4 638,157.184 1,362,463.065 O.ooE+OO 2.52E+02 5.37E+02 
Th-229 2.7219E-12 638,157.184 1,362,463.065 O.ooE+OO 1.74E-Q5 3.71E-Q5 
Th-230 1.0441E-Q9 638,157.184 1,362,463.065 O.ooE+OO 6.66E-Q4 1.42E·03 
Th-232 3.1689E-16 638,157.184 1,362,463.085 O.ooE+OO 2.02E-l0 4.32E·l0 
T1-208 4.6636E-Q7 638,157.184 1,362,463.085 O.ooE+OO 2.98E-Ql 6.35E-Ql 
U-232 1.2638E-Q5 638,157.184 1,362.463.085 O.ooE+OO 8.06E-Ql 1.72E+OO Thermal Power 
U-233 5.7451E-l0 638.157.184 1,362,463.085 O.ooE+OO 3.67E-Q4 7.83E-Q4 Nominal Heat Bounding 
U-234 4.3044E-Q5 638,157.184 1,362,463.085 O.ooE+OO 2.75E+OO 5.86E+OO Output Heat Output 
U-235 -7.7785E-Q9 638,157.184 0.000 2.95E-Q2 2.46E-Q2 2.95E-Q2 /Wattsl /Wattsl 
U-236 1.8050E-Q7 638,157.184 1,362,463.085 O.ooE+OO 1.15E-Ql 2.46E-Ql 1.64E+04 2.82E+04 
U-238 -1.7914E-Q7 638,157.184 0.000 2.15E+OO 2.03E+OO 2.15E+OO Total Total 
Y·90 5.0088E-Ol 638,157.184 1,362,463.085 O.ooE+OO 3.20E+05 6.82E+05 
Other Radionuclides 9.04E+05 1.93E+06 
m. Temnlall! Selection SulDRlllrv. .*nd()~ 
Template selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: FAST FAST This Templale was used for the following reasons: 

Fuel Cladding: SST (316) SST This fuel matc:tles on all parameters except enrichment. 
SOL HM Constituents: Pu02-U02 Pu andU 

BOL enrichment %: 0.709999934 101030 

Bumup Summary (MWd) Basis for bumup used in estimate: 
From SFD Estimated 

Nomlnal:II 63=5.:.:.8c:.16.:.:..:.:09c:.7+-1__---cc:.638.=2..:.:15c:.7".l.c84 Nominal bumup ~Ialed from the heavy melal mass destroyed. 
Bounding: 1,362,463.065 1.276,314.369 Bounding bumup taken directly from SFD (converted to MWd). 

Checks 
Estimated Bumupl

BumuD Mul1lDlier Given Bumup Estimated EOL HMlGlven EOl HM
 
Nominal: 0.46
 1.00 I 1.001 

Bounding: 0.99 0.94,
Reactor shutdown. core ramoval. storage. shlpptng or other date confirrmng that Irradiation ceased for fuel.
 

2Total bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdlMT),
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Fuel Radionuclide Inventory Worksheet 
I. F~_Template IllfonIlatitIn Estimated 

Fuel Name: FFTF-DFAfTDFA PINS 'Fuel decay start date:
 1992 Canister usage: 
SNFID#: 323 Estimates as of:
 2030 18"x15' 

Fuel Units & Doser: 2768 - ROD Template:
 FFTF (FAST, SST, 10 to 30%, Pu & U) 41.94 
Heavy Metal Mas.: BOl= ; E0l=443.99k9 "remplate Bumup(MWd):
 5011.2 
ROD Siorage Site: HANFORD Template BOL Heavy Metal Ma•• (MT):
 0.0329181 

Template Decay Time'
 35 years 
n.~WIl m x" x. b y" y. Gamma Sources 

Photon Total 
CilMWd From Nominal Sounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Raclionuclide Templata Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Invenlories(Ci) Invenlories(Ci) Group (bounding) 
Ae-227 6.1B22E-12 31,146.436 69,045.345 O.OOE+OO 1.93E-07 4.27E-07 AV9·MeV 
Am-241 1.1066E-Ol 31,146.436 69,045.345 9.16E+02 4.36E+03 B.56E+03 0.0150 2.268E+15 
Am-242m 1.9247E-03 31,146.436 69,045.345 O.OOE+OO 5.99E+Ol I.33E+02 0.0250 4.493E+14 
Am-243 1.0740E-04 31,146.436 69,045.345 O.OOE+OO 3.35E+OO 7.42E+OO 0.0375 5.218E+14 
C-14 2.6042E-05 31,146.436 69,045.345 O.OOE+OO 8.11E-Ql 1.BOE+OO 0.0575 5.220E+14 
CI-36 3.4243E-l0 31,146.436 69,045.345 O.OOE+OO 1.07E-05 2.36E-OS 0.0850 2.499E+14 
Cm-243 4.0629E-Q4 31,146.436 69,045.345 O.OOE+OO 1.27E+Ol 2.81 E+Ol 0.1250 1.758E+14 
Cm-244 1.B024E-Q3 31,146.436 69,045.345 O.OOE+OO 4.99E+Ol 1.11E+02 0.2250 2.017E+14 
Co-6O 3.4283E-03 31,146.436 69,045.345 O.OOE+OO 1.07E+02 2.37E+02 0.3750 8.741E+13 
Cs-l34 1.5565E-03 31,146.436 69,045.345 O.OOE+OO 4.85E+Ol 1.07E+02 0.5750 3.542E+15 
Cs-l35 4.7693E-OS 31,146.436 69,045.345 O.OOE+OO 1.49E+OO 3.29E+OO 0.8500 3.7ooE+13 
Cs-137 1.4007E+OO 31,146.436 69,045.345 O.OOE+OO 4.36E+04 9.67E+04 1.2500 4.429E+13 
Eu-l54 1.6184E-02 31,146.436 69,045.345 O.OOE+OO 5.04E+02 1.12E+03 1.7500 1.002E+12 
Eu-155 1.3775E-Q2 31,146.436 69,045.345 O.OOE+OO 4.29E+02 9.51E+02 2.2500 2.013E+08 
Fe-55 3.B035E-Q4 31,146.436 69,045.345 O.OOE+OO 1.18E+Ol 2.63E+Ol 2.7500 1.144E+09 
H-3 3.8454E-Q3 31,146.436 69,045.345 O.OOE+OO 1.20E+02 2.66E+02 3.5000 5.754E+06 
1-129 1.2891E-06 31,146.436 69,045.345 O.OOE+OO 4.02E-02 8.90E-02 5.0000 1.985E+06 
Kr-85 2.7856E-02 31,146.436 69,045.345 O.OOE+OO 8.68E+02 1.92E+03 7.0000 2.264E+05 
Np-237 3.7516E-Q6 31,146.436 69,045.345 O.OOE+OO 1.17E-Ol 2.59E-Ol 11.0000 2.590E+04 
Pa-231 1.2468E-ll 31,146.436 69,045.345 O.OOE+OO 3.89E-Q7 8.62E-07 
Pb-21 0 2.4206E-12 31,146.436 69,045.345 O.OOE+OO 7.54E-08 1.67E-Q7 
Pm-147 1.5671E-Q2 31,146.436 69,045.345 O.OOE+OO 4.68E+02 1.08E+03 
Pu-238 1.4877E-02 31,146.436 69,045.345 O.OOE+OO 4.63E+02 1.03E+03 
PU-239 -3.5520E-Q2 31,146.436 0.000 7.52E+03 6.41E+03 7.52E+03 
Pu-240 2.0690E-Q2 31,146.436 69,045.345 3.82E+03 4.47E+03 5.25E+03 
Pu-241 -1.4799E+OO 31,146.436 0.000 1.72E+05 1.25E+05 1.72E+05 
Pu-242 1.1252E-Q5 31,146.436 69,045.345 1.02E+OO 1.37E+OO 1.BOE+OO 
Ra-226 7.8524E-12 31,146.436 69,045.345 O.OOE+OO 2.45E-07 5.42E-Q7 
Ra-228 2.4086E-16 31,146.436 69,045.345 O.OOE+OO 7.50E-12 1.66E-ll 
Ru-l06 1.5066E-OS 31,146.436 69,045.345 O.OOE+OO 4.69E-Ql 1.04E+OO 
Se-79 1.0127E-Q5 31,146.436 69.045.345 O.OOE+OO 3".15E-Ql 6.99E-Ql 
Sn-126 4.3902E-Q5 31,146.436 69,045.345 O.OOE+OO 1.37E+OO 3,03E+OO 
Sr-90 5.0088E-Ql 31,146.436 69,045.345 O.OOE+OO 1.56E+04 3.46E+04 
Te-99 3.9412E-Q4 31,146.436 69,045.345 O.OOE+OO 1.23E+Ol 2.72E+Ol 
Th-229 2.7219E-12 31,146.436 69,045.345 O.OOE+OO 8.48E-Q8 1.88E-07 
Th-230 1.0441E-Q9 31,146.438 69,045.345 O.OOE+OO 3.25E-Q5 7.21E-Q5 
Th-232 3.1689E-16 31,146.436 69,045.345 O.OOE+OO 9.87E-12 2.19E-l1 
TI-208 4.6636E-07 31,146.436 69,045.345 O.OOE+OO 1.45E-02 3.22E-Q2 
U-232 1.2638E-06 31,146.436 69,045.345 O.OOE+OO 3.94E-Q2 8.73E-Q2 Thermal Power 
U-233 5.7451E-l0 31,146.436 69,045.345 O.OOE+OO 1.79E-Q5 3.97E-05 Nominal Heat Sounding 
U-234 4.3044E-Q6 31,146.436 69,045.345 O.OOE+OO 1.34E-Ql 2.97E-Ol Output HeatOulput 
U-235 -7.7765E-Q9 31,146.436 0.000 1.54E-03 l.30E-Q3 1.54E-Q3 /Watts) /Wattai 
U-236 1.B050E-Q7 31,146.436 69,045.345 O.OOE+OO 5.62E-03 1.25E-Q2 8.28E+02 1.44E+03 
U-238 -1.7914E-Q7 31,146.436 0.000 1.12E-Ql 1.07E-Ol 1.12E-Ql Total Total 
Y-90 5.0088E-Ql 31,146.436 69,045.345 O.OOE+OO 1.56E+04 3.46E+04 
Other Radionuelldes 4.41E+04 9.78E+04 
Ill. TeIlIIlIa~~~ry.PIJl'llIl ;ll.mc::~ i
 
Template selection Summary 

FromSFD Used Basis for Parameter Differences:
 
Reactor Moderator: FAST FAST This Template was used for the following reasons: 

Fuel Cladding: SST (316) SST This fuel matches on all parameters except enrichment (unknown). 
BOL HM Constituents: Pu02-U02 PuandU 

SOL enrichment %: 101030 

Burnup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal:1 I 31,146.436 Nominal bumup taken from SFD and converted to MWd using BOl.=475.192kg 
Bounding: I I 69,045.345 Bounding bumup taken from SFO and converted to MWd using BOl=475.192kg 

Checks 

Estimated Bumupl 
Bumup Multiplier Given Bumup Esllmated EOL HMlGlven EOL HM 

Nominal: 0.43 I 1.001 
Bounding: 0.95 , 

Reactor shutdown, core removal, stomge, stllpplng or other date conflmllng that Irradiation ceased for fuel. 

2Total bumup for all fuel associated with this wol1<shget must be divided by SOL heavy metal mass to get specifiC bumup values (MWd'MT). 
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Fuel Radionuclide Inventory Worksheet 

I. Fuel and Teo\pIate Information Estimated 
Fuel Name: FFTF-TFA PINS 'Fue! decay start date: 1992 Canister usage: 

SNF 10 I): 320 Estimates as 01: 2030 lS"x15' 
Fuel Units II nesc,-: 1645 - ROO Template: FFTF (FAST, SST, 10 to 30%, Pu & U) 24.92 
Heavy Metal Mass: BOL: ; EOL:389.70kg 'Template Bumup(MWd): 5011.2 
ROO Storage S1"': HANFORD Template BOL Heavy Metal Mass (lofT): 0.0329181 

Template Decay Time' 35 yealS 
n. Estimates m b Yn Y. Gamma Sources 

Photon TOlal 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 6.1822E-12 27,338.134 60,603.111 0",.~00:"E;c+OO~ __---;:1~.69E-07 3.75E_{)7 Avg._~ _ 

""A:::m",-2",4';Cl=- -"'1.~1066~c=E'_'-{)~1-----'2~7~,338~."'134~--___"60':'.::.::60';3~.111 8.04E;:+O~2 __~3",.83~~-E:c.+03~---,7",.50,1:;:E,,-+O~3:C--U--:0c.:.0:-=15O:;:c---.--:1:,:.990:-::::EO'+~15 
Am-242m 1.9247E_03 27.338.134 6O,603.1f1-----O:OO1::+oo 5.26E+Ol 1.17E+02 0.0250 3.943E+14 

"''A:c-m''_-=2::o:43'''- ___ol'''.0~7'''40,,Eo;-_c:04c.o__---..:2'''7,,,338=''-.l:034:.o_--_.:;6O~.60=3.,,-111 O.OOE+OO 2.94E+OO 6.51 E+OO 0.0375 4.580E+14
 
-iC,,-1~4;;_---------_';2C'.604~2"'E:o--'"'05;:;_---"'27"',338~:';.Ic:;34~--_,60=:,6O~3~.111 O.OOE+OO 7.12E_{)1 1.58E+OO 0.0575 4.582E+14
 
-;:Cc-I--"36~o--_------_.:;3"'.4'=243=E:o_-_=10:;_---_:2~7:':.338="'.I_c:34_=_--_.:;60'",~60",3",." 111 O.OOE+OO 9.36E_{)6 2.08E_{)5 0.0850 2.193E+14 
Cm-243 4.0629E-04 27,338.134 60,603.111 O=""oo:,E=-+O'-""O---",1",.11==E+O-'71: 2"'.=46":Eo;+O~I_-lf--:0:c.l"::2"'5O::__--___o1o:.54:o3:~E:_'+_;..:14 
Cm-244 1.6024E-03 27,338.134 60,603.111 O.ooE+OO 4.38E~+O~I -;9~.7",I"E=-+O~I_--1I-_-o:0~.22::;5O~ ~I.:;-77:;;0",E",+~14 
Co-GO 3.4283E_03 27,338.134 60,603.111 O:-ooE+OO 9.37E+Ol 2.08E+02 0.3750 7.67.3E+13
 

-;:CcS-,;-1-;;34;:- _,1"'.5:;;5;;;65~E~-{)~3---~27"',~338:;;c_.l;_;34:_;__---60~,6O~3:,;.1, o'~'_ O.OOE+OO 4.26E+Ol 9.43E+Ol 0.5750 3.109E+15
 
-;:C'''S,,-I:035=---------7-4~.7-=-6~93:;Eo_-{).:;;5==_---_:2,,7:':,338=,,.I_=34_=_--_.:;6O''',~603~.7"~,1;_ O.OOE+OO 1.30E+OO 2.89E+OO 0.8500 3.248E+13
 
CS-137 1.4007E+OO 27,338.134 60,603.111 O.ooE+OO 3.83E+04 8.49E+04 1.2500 3.888E+13 

-;E,,u,,-1;.;54'7- ._-:1.:;.6'''1'''84;cE~-{)~2---___c2'''7,,,338=::c.l:034:.o_--_.:;60~,60=3,,"'-o-": O.ooE+OO 4.42E+02 9.81 E+02 1.7500 8.795E+l1 
-;E"'uc.:-lc:::5"'5 71.::.::3777~5c=E'_'-0"'2;_----'2~7~,338~."-'::c34::---_c60"",:,60",3", ..'-"1 O.OOE+OO 3.77E+02 8.35E+02 2.2500 1.767E+08 
Fe-55 3.8035E-{)4 27,338.134 60,603.111 0.00.;::Ec::+OO~--___:I"'.04:sE,,+O~I_-_,,2c;.3~I"'EC'-+O"'" _-\l-_,,2.:;-75OO~_--_,I"'.004,,:c-~;::E+~09'" 
-:-:H7-3~-------~,,3"'.::c84~54c:=E_:-03co----_c2=7=_=,338='._:_:134=_o_--___'::60"',"=603~.111 O.OOE+OO I.OSE+02 2.33E+02 3.5000 5.05OE+06 
7.1-::-l';;29~--------"".~2o;:89"'1~E""-{)6~---""2"'7,s,338~.,o_1"'34,....--_o60~,603.111 O.ooE+OO 3.52E_{)2 7.81E_{)2 5.0000 1.742E+06 
""K:;-r--"85= '=2.=7"'858~E'_'-{)::;2;_----c2~7:':,338~.'"',,34;_--_:60~,60~:f1 i 1 O.ooE+OO 7.62E+02 1.69E+03 7.0000 1.988E+05 
.;,N~P-"'2~3~7-------73.=;;7~5''''6;;:E''''-06;_;__---"''2'''7,s,338~.,o_''''34,....--_o60~,603~-'.;-"0-i-' O.ooE+OO 1.03E_{)1 2.27E_{)1 11.0000 2.273E+04 
-;P.ca-:-2;:;3:;;1 _='.';2;;;:488;;;;;:Ec-:-l;-;I,-----~2,,7:':,338;;;;;_.'"1;;_34;_--_o60~,603~.111 O.OOE+OO 3.41 E_{)7 7.57E_{)7
Pl>-21 0 2.4206E-12 27,338.134 60,603.111 O.ooE+OO 6.62E-08 1.47E_{)7 
Pm-147 1.5671E_{)2 27,338.134 60,603.111 O.OOE+OO 4.28E+02 9.50E+02 
PU-238 1.4877E_{)2 27,338.134 60,603.111 O.ooE+OO 4.07E+02 9.02E+02 
PU-239 -3.5520E_{)2 27,338.134 0.000 6.60E+03 5.63E+03 6.60E+03 
PU-240 2.0690E_{)2 27,338.134 60,603.111 3.36E+03 3.92E+03 4.61E+03 
PU-241 -1.4799E+OO 27,338.134 0.000 1.51E+05 1.10E+05 1.51E+05 
Pu-242 1.1252E_{)5 27,338.134 60,603.111 8.95E_{)1 1.20E+OO 1.58E+OO 
Ra-226 7.8524E-12 27,338.134 60,603.111 O.ooE+OO 2.15E-07 4.76E_{)7 
Ra-228 2.4086E-16 27,338.134 60,603.111 O.ooE+OO 6.58E-12 1.46E-l1 
RU-l06 1.5066E_{)5 27,338.134 60,603.111 O.OOE+OO 4.12E_{)1 9.13E_{)1 
$e-79 1.0127E_{)5 27,338.134 60,603.111 O.OOE+OO 2.77E_{)1 6.14E_{)1 
$n-126 4.3902E_{)5 27,338.134 60,603.111 O,OOE+oo 1.20E+OO 2.68E+OO 
$r-90 5.0066E_{)1 27,338.134 60,603.111 O.ooE+OO 1.37E+04 3.04E+04 
Tc-99 3.9412E-04 27,338.134 60,603.111 O.OOE+OO I.08E+Ol 2.39E+Ol 
Th-229 2.7219E-12 27,338.134 60,603.111 O.ooE+OO 7.44E-08 1.65E_{)7 
Th-230 1.0441E_{)9 27,338.134 60,603.111 O.OOE+OO 2.85E-OS 6.33E_{)5 
Th-232 3.1689E-16 27,338.134 60,603.111 O.OOE+OO 8.68E-12 1.92E-ll 
TI-208 4.6636E_{)7 27,338.134 60,603.111 O.OOE+OO 1.27E-{)2 2.83E_{)2 
7UiC-2"'32~-------i'.~2638~c;:E:-c-{)6~----;2~7;;:,338~.:;_'34~--_,;:60"',~60;;:3"'';"" 1 O.ooE+OO 3.45E_{)2 7.68E'()2 Thermal Power 
7U;--2~33'f:7_--------__"5".7;;;45"'1.;;E;:--"'I0;c----""2"'7;';,3,,38~.1:';;34~--__;6O~,60303~."'1;,11;_-~;0~.00;;;;;E=-+OO~----;-I"'.5:;;7;=E_;-{)5;:;_---~3.=;;48~E;:_-{)5~_-jINominal BoundingHeat 
U-234 4.3044E_{)6 27,338.134 60,603.111 O.ooE+OO 1.18E_{)1 2.61 E_{)1 Output Heat Output 
U-235 -7.7765E-{)9 27,338.134 0.000 I.36E-03 1.14E_03 1.36E_03 /Watts) /Watts) 
U-236 1.8050E_{)7 27,338.134 60,603.111 O.ooE+OO 4.93E_03 1.09E_{)2 7.26E+02 1.27E+03 
U-238 -1.7914E_{)7 27,338.134 0.000 9.87E_{)2 9.38E_{)2 9.87E-02 Total Total 
V-90 5.0066E_{)1 27,338.134 60,603.111 O.OOE+OO 1.37E+04 3.04E+04 
Other Radienuelides 3.87E+04 8.59E+04 

Template Selection Summary 
From SFD Used Basis for Parameter Differences: 

Reactor Moderator:f-_-;:c",Fo'Ae:-ST=__+-__..:F",A",Sc:T__-jThis Template was used for the following reasons: 
Fuel Cladding: _~T (HT9) SST Th~ fuel matches OIl all paramelOlS except enrichment (unlmown). 

BO~~=;:..~f---'Pu:.=O'-=2-:-U'-'O'-'2'---_+---'Pu-;:10;c~C'0-::30;:-U---j 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFO I Estimated 

Nominal:1 I 27,338.134 Nominal bumup taken from SFD and converted to MWd using BOl.=417.090kg
 

Bounding: 60,603.111 Bounding bumup tak&n from SFD and converted 10 MNd using BOl=417.090kg
 

Checks 
estimated Bumupl 

BumW> MultiDlier Given Bumup Estimated EOL HMiGiven EOL HM
 
Nominal: 0.43
 I 1.001 

Bounding: 0.95 ,
Reactor shutdown, core removal, storage, shipping or other date conflnnlng that Irradiation ceased for fuel. 

tTotal bumup for all fuel associated v.fth this worksheet must be divided by BOl heavy metal mass to get speclflc bUmup values (MWdIMT). 
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and 'I'emplaw Infonnatlon Estimated 

Fuel Name: FFTF-TFA PINS (AC-3) 'Fuel decay start date: 1992 Canister usage: 
SNF ID #: 1046 Estimates as of: 2030 18"x15' 

Fuel Units & Oeser: 72 ~ ROD Template: FFTF (FAST. SST. 10 to 30%. Pu & U) 1.09 
_vy Metal Mass: BOl= : EOl=8.88kg 'Template Bumup(MWd): 5011.2 
ROD Storage Sileo HANFORD Template BOl _vy Metal Mass (MTl: 0.0329181
 

template Decay Time· 35 years
 

n.Esdmate$ m x. x. b y. y. Gamma Sources 
Photon Total 

CilMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonslsec 
Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 6.1822E-12 634.538 787.703 O.OOE+OO 3.92E-09 4.87E-09 Avg. MeV 
Am-241 1.1066E-01 634.538 787.703 1.83E-Kl1 8.86E-Kl1 1.OGE-Kl2 0.0150 2.630E+13 
Am-242m 1.9247E-03 634.538 787.703 O.OOE+OO 1.22E+OO 1.52E+OO 0.0250 5.133E+12 
Am-243 1.0740E-04 634.538 787.703 O.OOE+OO 6.81E-02 8.46E-02 0.0375 5.953E+12 
C-14 2.6042E-05 634.538 787.703 O.OOE+OO 1.65E-02 2.05E-02 0.0575 6.065E+12 
CI-36 3.4243E-10 634.538 787.703 O.OOE+OO 2.17E-Q7 2.70E-Q7 0.0850 2.851E+12 
Cm-243 4.OG29E-04 634.538 787.703 O.OOE+OO 2.58E-Q1 3.20E-01 0.1250 2.006E+12 
Cm-244 l.G024E-03 634.538 787.703 O.OOE+OO 1.02E+OO 1.26E+OO 0.2250 2.301E+12 
Co-GO 3.4283E-03 634.538 787.703 O.OOE+OO 2.18E+OO 2.70E+OO 0.3750 9.974E+11 
Cs-134 1.5565E-Q3 634.538 787.703 O.OOE+OO 9.88E-01 1.23E+OO 0.5750 4.041E+13 
Cs-135 4.7693E-05 634.538 787.703 O.OOE+OO 3.03E-02 3.76E-Q2 0.8500 4.221E+l1 
Cs-137 1.4007E+OO 634.538 787.703 O.OOE+OO 8.89E-Kl2 1.10E-Kl3 1.2500 5.053E+11 
Eu-154 1.6184E-02 634.538 787.703 O.OOE+OO 1.03E-Kl1 1.27E-Kl1 1.7500 1.143E+l0 
Eu-155 1.3775E-Q2 634.538 787.703 O.OOE+OO 8.74E+OO 1.09E-Kl1 2.2500 2.332E+06 
Fe-55 3.8035E-04 634.538 787.703 O.OOE+OO 2.41E-01 3.00E-01 2.7500 1.308E+07 
H-3 3.8454E-03 634.538 787.703 O.OOE+OO 2.44E+OO 3.03E+OO 3.5000 8.405E+04 
1-129 1.2891E-06 634.538 787.703 O.OOE+OO 8.18E-04 1.02E-Q3 5.ססOO 3.046E+04 
Kr-85 2.7858E-02 634.538 787.703 O.OOE+OO 1.77E-Kl1 2.19E-Kl1 7.ססOO 3.473E+03 
Np-237 3.7516E-OG 634.538 787.703 O.OOE+OO 2.38E-03 2.96E-Q3 11.ססOO 3.972E+02 
Pa-231 1.2488E-11 634.538 787.703 O.OOE+OO 7.92E-Q9 9.84E-Q9 
Pb-21 0 2.42OGE-12 634.538 787.703 O.OOE+OO l.54E-09 1.91E-09 
Pm-147 1.5671E-Q2 634.538 787.703 O.OOE+OO 9.94E+OO 1.23E-Kl1 
Pu-238 1.4877E-02 634.538 787.703 O.OOE+OO 9.44E+OO 1.17E-Kl1 
Pu-239 -3.5520E-Q2 634.538 0.000 1.51E-Kl2 1.28E-Kl2 1.51E-Kl2 
Pu-240 2.OG90E-02 634.538 787.703 7.65E-Kl1 8.97E-Kl1 928E-Kl1 
Pu-241 -1.4799E+OO 634.538 0.000 3.44E+03 2.50E+03 3.44E-Kl3 
Pu-242 1.1252E-Q5 634.538 787.703 2.04E-Q2 2.75E-02 2.93E-Q2 
Ra-226 7.8524E-12 634.538 787.703 O.OOE+OO 4.98E-09 6.19E-09 
Ra-228 2.4086E-16 634.538 787.703 O.OOE+OO 1.53E-13 1.90E-13 
Ru-1OG 1.5066E-Q5 634.538 787.703 O.OOE+OO 9.58E-03 1.19E-Q2 
Se-79 1.0127E-05 634.538 787.703 O.OOE+OO 6.43E-Q3 7.98E-03 
So-126 4.3902E-05 634.538 787.703 O.OOE+OO 2.79E-Q2 3.46E-02 
Sr-90 5.0088E-Q1 634.538 787.703 O.OOE+OO 3.18E-Kl2 3.95E-Kl2 
Tc-99 3.9412E-Q4 634.538 787.703 O.OOE+OO 2.50E-01 3.10E-01 
Th-229 2.7219E-12 634.538 787.703 O.OOE+OO 1.73E-Q9 2.14E-09 
Th-230 1.0441E-09 634.538 787.703 O.OOE+OO 6.62E-Q7 8.22E-Q7 
Th-232 3.1889E-16 634.538 787.703 O.OOE+OO 2.01E-13 2.50E-13 
TI-208 4.6636E-Q7 634.538 787.703 O.OOE+OO 2.96E-Q4 3.67E-04 
U-232 1.2638E-06 634.538 787.703 O.OOE+OO 8.02E-Q4 9.95E-Q4 Thermal Power 
U-233 5.7451E-10 634.538 787.703 O.OOE+OO 3.65E-07 4.53E-Q7 Nominal Heat Bounding 
U-234 4.3044E-OG 634.538 787.703 O.OOE+OO 2.73E-Q3 3.39E-Q3 Output Heat Output 
U-235 -7.7765E-09 634.538 0.000 3.09E-05 2.GOE-Q5 3.09E-05 (Wattsl /Wattsl 
U-236 1.8050E-Q7 634.538 787.703 O.OOE+OO 1.15E-Q4 1.42E-Q4 1.67E+01 1.98E+01 
U-238 -1.7914E-Q7 634.538 0.000 2.25E-03 2.14E-Q3 2.25E-03 Total Total 
Y-90 5.0088E-01 634.538 787.703 O.OOE+OO 3.18E-Kl2 3.95E-Kl2 
Other Radionuclides 8.99E-Kl2 1.12E-Kl3 

:m. Te1lmIate~~l'\', BIJI'DU .llJI!I.~ 
Template Selection Summary 

From SFD Used Basis for Parameter Differences: 
Reactor_: FAST FAST This Template was used torthe following reasons: 

Fuel Cladding: SST (HT9) SST This fuel matches on all parameters except enridlment (unknown). 
BOl HM Constituents: PulUCAR8 Pu and U 

BOL Enrichment %: 101030 

Bumup Summary (MWdj" Basis for bumup used in estimate: 
FromSFD EsUmalBd 

Nominal:1 I 634.538 Nominal bumup taken from SFD and convened to MWd using BOl.=9.S13kg 
Bounding:1 I 787.703 Bounding bumup taken from 8FD and converted to MWd using BOL::9.513kg 

Checks 

Estimated Bumupl 
Given Bumup EsUmalsd EOl HMlGlven EOl HM 

Nominal:I ---"C:+ -1 I 1.001 
BoundJng: 0.54 

1Reactor shutdown, core removal, storage, shipping or other date confinning that irradiation ceased for fuel. 

2Total bumup for all fuel associated INith this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdlMT). 
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Fuel Radionuclide Inventory Worksheet 

L Fuel and Template IJlf_don Estimated 
Fuel Name: FFTF-TFA-AB-1 'Fuel decay start date: 1992 Canister usage: 

SNFID#: 317 Estimates as of: 2030 18"x15' 
Fuel Units & Oeser: 1· HEX ARRAY 217 ROD Template: FFTF (FAST, SST, 10 to 30%, Pu & U) 0.20
 

Heavy Metal Mass: BDl.= ; EOl.=34.65kg 'Template Bumup(MWd): 5011.2
 

ROD Stor_ Si"': HANFORD Template SOL Heavy Metal Mass (MT): 0.0329181
 

Template Dacay Time' 35 years 

n. Estimates m x. x. b Y. Y. Gamma Sources 
Photon Tolal 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 6.1822E-12 251.327 502.655 O.OOE+OO 1.55E-09 3.11E-09 Avg.MeV 
Am-241 1.1066E-Ql 251.327 502.655 6.73E+Ol 9.51E+Ol 1.23E+02 0.0150 1.978E+13 
Am-242m 1.9247E-Q3 251.327 502.655 O.OOE+OO 4.a4E-Ol 9.67E-Ql 0.0250 3.328E+12 
Am-243 1.0740E-Q4 251.327 502.655---O.OOE+OO 2.70E-02 5.40E-Q2 0.0375 3.804E+12 
C-14 2.6042E-05 251.327 502.655 O.OOE+OO 6.54E-Q3 1.31 E-Q2 0.0575 4.642E+12 
CI-36 3.4243E-l0 251.327 502.655 O.OOE+OO 8.61E-Q8 1.72E-07 0.0850 1.820E+12 
Cm-243 4.0629E-Q4 251.327 502.655 O.OOE+OO 1.02E-Ol 2.04E-Ql 0.1250 1.283E+12 
Cm-244 1.6024E-Q3 251.327 502.655 O.OOE+OO 4.03E-Ol 8.05E-Ql 0.2250 1.468E+12 
C<>oo 3.4283E-Q3 251.327 502.655 O.OOE+OO 8.62E-Ol 1.72E+OO 0.3750 6.376E+11 
Cs-l34 1.5565E-03 251.327 502.655 O.OOE+OO 3.91E-Ol 7.82E-Ol 0.5750 2.579E+13 
Cs-l35 4.7693E-Q5 251.327 502.655 O.OOE+OO 1.20E-02 2.40E-Q2 0.8500 2.694E+11 
Cs-137 1.4007E+OO 251.327 502.655 O.OOE+OO 3.52E+02 7.04E+02 1.2500 3.225E+ll 
Eu-l54 1.6184E-Q2 251.327 502.655 O.OOE+OO 4.07E+OO 8.13E+OO 1.7500 7.295E+09 
Eu-155 1.3775E-Q2 251.327 502.655 O.OOE+OO 3.46E+OO 6.92E+OO 2.2500 1.741E+06 
Fe-55 3.8035E-Q4 251.327 502.655 O.OOE+OO 9.56E-02 1.91 E-Ql 2.7500 8.490E+06 
H-3 3.8454E-03 251.327 502.655 O.OOE+OO 9.66E-Ol 1.93E+OO 3.5000 1.834E+05 
1-129 1.2891E-06 251.327 502.655 O.OOE+OO 3.24E-04 6.48E-Q4 5.ססOO 7.451E+04 
Kr-85 2.7858E-Q2 251.327 502.655 O.OOE+OO 7.00E+OO 1.40E+Ol 7.ססOO 8.485E+03 
Np-237 3.7516E-Q6 251.327 502.655 O.OOE+OO 9.43E-04 1.89E-Q3 11.ססOO 9.700E+02 
Pa-231 1.2488E-ll 251.327 502.655 O.OOE+OO 3.14E-09 6.28E-Q9 
Pb-21 0 2.4206E-12 251.327 502.655 O.OOE+OO 6.08E-l0 1.22E-Q9 
Pm-147 1.5671E-Q2 251.327 502.655 O.OOE+OO 3.94E+OO 7.88E+OO 
Pu-238 1.4877E-Q2 251.327 502.655 O.OOE+OO 3.74E+OO 7.48E+OO 
Pu-239 -3.5520E-Q2 251.327 0.000 5.52E+02 5.44E+02 5.52E+02 
Pu-240 2.0690E-Q2 251.327 502.655 2.81E+02 2.86E+02 2.91E+02 
Pu-241 -1.4799E+OO 251.327 0.000 1.26E+04 1.22E+04 1.26E+04 
Pu-242 1.1252E-05 251.327 502.655 7.49E-Q2 7.77E-Q2 8.05E-Q2 
Ra-226 7.8524E-12 251.327 502.655 O.OOE+OO 1.97E-09 3.95E-Q9 
Ra-228 2.4086E-16 251.327 502.655 O.OOE+OO 6.05E-14 1.21E-13 
Ru-l06 1.5066E-Q5 251.327 502.655 O.OOE+OO 3.79E-Q3 7.57E-Q3 
8e-79 1.0127E-Q5 251.327 502.655 O.OOE+OO 2.l;sE-Q3 5.09E-Q3 
8n-126 4.3902E-Q5 251.327 502.655 O.OOE+OO 1.10E-Q2 2.21E-Q2 
8r-90 5.0088E-Ql 251.327 502.655 O.OOE+OO 1.26E+02 2.52E+02 
Te-99 3.9412E-Q4 251.327 502.655 O.OOE+OO 9.91E-02 1.98E-Ql 
Th-229 2.7219E-12 251.327 502.655 O.OOE+OO 6.84E-l0 1.37E-Q9 
Th-230 1.0441E-Q9 251.327 502.655 O.OOE+OO 2.62E-07 5.25E-Q7 
Th-232 3.1689E-16 251.327 502.655 O.OOE+OO 7.96E-14 1.59E-13 
T1-208 4.6636E-07 251.327 502.655 O.OOE+OO 1.17E-04 2.34E-Q4 
U-232 1.2638E-Q6 251.327 502.655 O.OOE+OO 3.18E-04 6.35E-Q4 Thenmal Power 
U-233 5.7451E-l0 251.327 502.655 O.OOE+OO 1.44E-Q7 2.89E-07 Nominal Heat BoUnding 
U-234 4.3044E-Q6 251.327 502.655 O.OOE+OO 1.08E-Q3 2.16E-Q3 Output Heat Output 
U-235 -7.7765E-Q9 251.327 0.000 1.13E-Q4 1.11E-04 1.13E-04 /Wattsl /Wattsl 
U-236 1.8050E-Q7 251.327 502.655 O.OOE+OO 4.54E-Q5 9.07E-Q5 3.20E+01 3.61E+01 
U-238 -1.7914E-Q7 251.327 0.000 8.26E-Q3 8.21E-Q3 8.26E-Q3 Total Total 
V-90 5.0088E-Ql 251.327 502.655 O.OOE+OO 1.26E+02 2.52E+02 
Other RadionueUdes 3.56E+02 7.12E+02 

IlL TemDlateSeledl9n~ty,lkIm\JP~,llIId'~ 
Templale Selection Summary 

FromSFD Used Basis for Parameter Differences:
 
Reactor Moderator. FAST FAST This Template was used lor the following reasons:
 

Fuel Cladding: SST (316) SST This fuel matches on all parameters except enrichment (unknown). 
SOL HM Constituenls: PU02-U02 PuandU 

BOl Enrichment ~ 101030 

Bumup Summary (MWd) Basis for bumuD used in estimate: 
FromSFD I Estimated 

Nomlnal:1 I 251.327 Nominal bumup taken from 8FD and converted to MWd using BOl=34.907kg 
Bounding: 502.655 BoUnding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumup! 
BumuD MultiDlier Given Bumup Estima1ed EOl HMlGlven EOl HM 

NominEJI: 0.05 I 1.001 
Bounding: 0.09 ,

Reactor shutdown. core removal. storage. shipping or other date conflnmng that nradiation ceased for fuel.
 

2Total bumup for all fuel associated ¥lith this wort<sheet must be divided by BOl heavy metal mass to get specific bumup values (MWdIMT).
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I Fuel Radionuclide Inventory Worksheet 

I. Fuel and~TempIate lor_don Estimated 
Fuel Name: FFTF-TFA-ABA-l THRU 6 'Fuel decay start date: 1992 Canister usage: 

SNFID#: 318 Estimates 88 of: 2030 18"x15' 
Fuel Units & Oeser: 6 - HEX ARRAY 91 ROD Template: FERMI (Fast, Zirc. 10 to 40%, U) 1.20 
Heavy Metal Mass: BOlo ; E010257.43kg "remplate Bumup(MWd): 58.6725048 
ROO Storage Site: HANFORD Template BOl Heavy Metal Mass (MT): 0.o18n4
 

Template Decsy Time' 35 yoalS
 

n. Estimalei m x. Xb b Y. Yb Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 9.6110E-OS 5,934.579 8,479.480 O.ooE-+OO 5.70E-04 8.15E-04 Avg.MeV 
Am-241 6.5S01E-07 5,934.579 8,479.480 O.ooE-+OO 3.89E-03 5.56E-03 0.0150 5.611E+14 
Am-242m O.OOOOE-+OO 5,934.579 8,479.480 O.ooE-+OO O.OOE-+OO O.OOE-+OO 0.0250 1.166E+14 
Am-243 8.3770E-15 5,934.579 8,479.480 O.ooE-+OO 4.97E-ll 7.10E-ll 0.0375 1.025E+14 
C-14 2.1714E-05 5,934.579 8,479.480 O.ooE-+OO 1.29E-Ol l.84E-Ol 0.0575 1.086E+14 
CI-36 5.5188E-OS 5,934.579 8,479.480 O.ooE-+OO 3.28E-04 4.68E-04 0.0850 6.569E+13 
Cm-243 1.5496E-14 5,934.579 8,479.480 O.ooE-+OO 9.20E-ll 1.31E-l0 0.1250 4.254E+13 
Cm-244 5.2375E-16 5,934.579 8,479.480 O.ooE-+OO 3.11E-12 4.44E-12 0.2250 5.638E+13 

Co-SO 2.0947E-03 5,934.579 8,479.480 O.ooE-+OO 1.24E+Ol 1.78E+Ol 0.3750 2.457E+13 
Cs-l34 6.2448E-07 5,934.579 8,479.480 O.OOE-+OO 3.71E-03 5.30E-Q3 0.5750 4.340E+14 
Cs-135 4.4996E-OS 5,934.579 8,479.480 O.ooE-+OO 2.67E-Ol 3.82E-Ol 0.8500 4.008E+12 
CS-137 1.3775E-+OO 5,934.579 8,479.480 O.OOE-+OO 8.17E+03 1.17E+04 1.2500 2.659E+12 
Eu-154 1.8510E-D4 5,934.579 8,479.480 O.ooE-+OO 1.10E-+OO 1.57E-+OO 1.7500 1.035E+l1 
EU-155 1.4163E-D3 5,934.579 8,479.480 O.ooE-+OO 8.41E-+OO 1.20E+Ol 2.2500 1.824E+07 
Fe-55 1.4179E-05 5,934.579 8,479.480 O.ooE-+OO 8.41E-02 1.20E-Ol 2.7500 1.758E+06 
H-3 3.5383E-03 5,934.579 8,479.480 O.ooE-+OO 2.10E+Ol 3.ooE+Ol 3.5000 1.785E+03 
1-129 1.1426E-Q6 5,934.579 8,479.480 O.ooE-+OO 6.78E-03 9.69E-03 5.ססOO 6.231E+02 
Kr-SS 3.8804E-Q2 5,934.579 8,479.480 O.ooE-+OO 2.29E+02 3.27E+02 7.ססOO 5.538E+Ol 
Np-237 3.3099E-Q6 5,934.579 8,479.480 O.ooE-+OO 1.96E-Q2 2.81E-02 11.ססOO 5.281E+OO 
Pa-231 1.8953E-07 5,934.579 8,479.480 O.ooE-+OO 1.12E-D3 1.61E-03 
Pb-210 8.9531E-12 5,934.579 8,479.480 O.ooE-+OO 5.31E-OS 7.59E-OS 
Pm-147 1.1588E-03 5,934.579 8,479.480 O.ooE-+OO 6.88E-+OO 9.83E-+OO 
Pu-238 1.7148E-D4 5,934.579 8,479.480 O.ooE-+OO 1.02E-+OO 1.45E-+OO 
Pu-239 1.9484E-02 5,934.579 8,479.480 O.ooE-+OO 1.16E+02 1.65E+02 
Pu-240 6.7919E-Q5 5,934.579 8,479.480 O.ooE-+OO 4.03E-Ql 5.76E-Ol 
Pu-241 4.1774E-OO 5,934.579 8,479.480 O.OOE-+OO 2.48E-02 3.54E-02 
Pu-242 4.3751E-13 5,934.579 8,479.480 O.ooE-+OO 2.SOE-09 3.71E-09 
Ra-226 2.4219E-ll 5,934.579 8,479.480 O.ooE-+OO 1.44E-07 2.05E-07 
Ra-228 2.3572E-ll 5,934.579 8,479.480 O.OOE-+OO 1.40E-Q7 2.OOE-Q7 
RU-lOO 3.0951E-l0 5,934.579 8,479.480 O.ooE-+OO 1.84E-Q6 2.62E-Q6 
5e-79 1.8488E-OS 5,934.579 8,479.480 O.ooE-+OO 9.79E-02 1.40E-Ol 
5n-126 3.7564E-Q5 5,934.579 8,479.480 O.OOE-+OO 2.23E·Ol 3.19E-Ol 
5r-90 1.2OS2E-+OO 5.934.579 8,479.480 O.ooE-+OO 7.15E+03 1.02E+04 
TC-99 4.4825E-D4 5,934.579 8,479.480 O.OOE-+OO 2.66E-+OO 3.SOE-+OO 
Th-229 4'6478E-ll 5,934.579 8,479.480 O.ooE-+OO 2.76E-Q7 3.94E-Q7 
Th-230 2.2259E-Q9 5,934.579 8,479.480 O.OOE-+OO 1.32E-OS 1.89E-OS 
Th-232 2.3691E-l1 5.934.579 8,479.480 O.ooE-+OO 1.41E-07 2.01E-Q7 
Tl-208 5.8256E-Q9 5.934.579 8,479.480 O.ooE-+OO 3.48E-OS 4.94E-Q5 
U-232 1.5759E-Q8 5,934.579 8.479.480 O.OOE-+OO 9.35E-Q5 1.34E-D4 Thermal Power 
U-233 1.0110E-Q8 5,934.579 8,479.480 O.ooE-+OO 6.OOE-Q5 8.57E-Q5 Nominal Heat Bounding 
U-234 4.9001E-OO 5.934.579 8.479.480 O.ooE-+OO 2.91E-02 4.16E-02 Output Heat Output 
U-235 -2.3191 E-Q6 5.934.579 0.000 1.48E-Ql 1.32E-Ol 1.48E-Ql /Watts) /Watt.) 
U-236 1.2633E-Q5 5,934.579 8,479.480 O.OOE-+OO 7.50E-D2 1.07E-Ql 9.16E+01 1.31E+02 
U-238 -9.5407E-Q8 5,934.579 0.000 6.61E-02 6.55E-Q2 6.61E-Q2 Total Total 
Y-90 1.2OS3E-+OO 5,934.579 8,479.480 O.ooE-+OO 7.15E+03 1.02E+04 
Other Radionuclides 8.13E+03 1.16E+04 

·m.1'~te~Suuum!I'Y.IJ""'IIP~.ndCh. 
Template Selection Summary 

From SFD Used Basis for Parameter Differences:
 
_ Mcderator: 

FAST FAST This Template was used for the following reasons:
 
Fuel Cladding: SST (HT9) ZIRe This Iemplate is a good approximation since iI is a FAST, Uraniumtuef
 

BOl HM Constituents: 002 U 
BOL Enrichment %: 101040 

Bumup Summary (MWd) Basis for burnup used in estimate: 
FromSFD Estimated 

Nominal: 5.934.579 Nominal bumup taken from SFD and converted to MNd using BOl.=264.158kg 
Bcunding:1 I 8,479.480 Bounding bumup taken from SFD and converted to MWd using BOL.=264.158kg 

Checks 

Estimated Bumupf 
Bumup Multiplier Given Bumup Estim_ EOl HMlGlven EOl HM 

Nominal: 7.19 1 1.011 
Bcunding:1 10.27 

1Reactor shutdo'Ml, core removal, storage, shlpptng or other date conflnnlng that Irradiation ceased for fuel. 

2Total bumup for all fuel associated With this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdIMT). 
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Fuel Radionuclide Inventory Worksheet 

1. Fuel and Template lJll'o_tion Estimated 
Fuel Namo: FfTF-TFA-ACN-l PINS 'Fuel decay start date: 1992 Canister usage: 

SNFIDII: 321 Estimates 8S of: 2030 18"x15' 
Fuel Units & Desc:r: 90 - ROD Template: FfTF (FAST, SST, 10 to 30%, Pu & U) 0,02 
Heavy Metal Maso: BOL., ; EOl:14.35kg 'remplateBumup(MWd): 5011.2 
ROO Storage Silo: HANFORD Template BOl Heavy Metal Mass (MT): 0.0329181 

-empla\e Decay Time' 35 years 
n. Estimates m x" Xb b y" Yb Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radianuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 6.1822E-12 1,038,590 2,077.181 O,OOE+OO 6.42E-09 1.28E-Q8 Avg,MeV 
Am-241 1,1066E-01 1,038.590 2,077,181 2,97E+01 1.45E+02 2,60E+02 0.0150 6.833E+13 
Am-242m 1.9247E-03 1,038.590 2,077.181 O.OOE+OO 2.00E+OO 4.00E+OO 0.0250 1.352E+13 
Am-243 1.0740E-D4 1,038,590 2,077.181 O,OOE+OO 1,12E-Q1 2_23E-Q1 0.0375 1.570E+13 
C-14 2,6042E-05 1,038,590 2,077,181 O,OOE+OO 2,70E-Q2 5.41E-02 0.0575 1.573E+13 
CI-36 3.4243E-l0 1,038.590 2,077.f81~ O.OOE+OO 3.56E-Q7 7.11E-07 0.0850 7.518E+12 
Cm-243 4.0629E-04 1,038.590 2,077.181 O,OOE+OO 4.22E-Q1 8.44E-Q1 0.1250 5.290E+12 
Cm-244 1.6024E-03 1,038,590 2,077.181 O,OOE+OO l.66E+OO 3,33E+OO 0.2250 6.067E+12 
Co-6O 3.4283E-D3 1,038.590 2,077,181 O.OOE+OO 3.56E+OO 7.12E+OO 0.3750 2.630E+12 
CS-134 1.5565E-03 1,038,590 2,077.181 O,OOE+OO 1.62E+OO 3,23E+OO 0.5750 1.066E+14 
Cs-135 4,7693E-05 1,038,590 2,077,181 O.OOE+OO 4.95E-Q2 9.91E-Q2 0.8500 1.113E+12 
CS-137 1.4007E+OO 1,038.590 2,077.181 O.OOE+OO 1.45E+03 2.91E+03 1.2500 1.333E+12 
EU-l54 1.6184E-Q2 1,038.590 2,077.181 O,OOE+OO l.68E+Ol 3.36E+01 1.7500 3.014E+l0 
EU-155 1.3775E-02 1,038,590 2,077,181 O.OOE+OO 1,43E+Ol 2.86E+01 2.2500 6.064E+06 
Fe-55 3,8035E-04 1,038.590 2,077,181 O.OOE+OO 3,95E-Ql 7.90E-Q1 2.7500 3.443E+07 
H-3 3,8454E-D3 1,038.590 2,077.181 O.OOE+OO 3.OOE+OO 7.OOE+OO 3.5000 1.780E+05 
1-129 1.2891E-D6 1,038,590 2,077.181 O,OOE+OO 1.34E-03 2,68E-Q3 5.0000 6. 179E+04 
Kr-85 2,7858E-Q2 1,038.590 2,077.181 O.OOE+OO 2.89E+Ol 5.79E+01 7.0000 7.049E+03 
Np-237 3.7516E-D6 1,038,590 2,077.181 O,OOE+OD 3,90E-03 7,79E-Q3 11.0000 8.063E+02 
Pa-231 1.2488E-ll 1,038,590 2,077.181 O,OOE+OD l.30E-08 2,59E-oB 
Pb-210 2,4206E-12 1,038.590 2,077,181 O.OOE+OD 2.51E-09 5.03E-09 
Pm-147 1.5671E-Q2 1,038,590 2,077.181 O,OOE+OD l.83E+Ol 3,26E+Ol 
Pu-238 1,4877E-Q2 1,038,590 2,077,181 O.OOE+OD 1,55E+Ol 3.09E+Ol 
PU-239 -3,5520E-Q2 1,038.590 0.000 2.44E+02 2.07E+02 2.44E+02 
Pu-240 2,0690E-Q2 1,038,590 2,077.181 1,24E+02 1.45E+02 1,67E+02 
PU-241 -1.47OOE+OD 1,038,590 0,000 5.56E+03 4.02E+03 5.56E+03 
PU-242 1,1252E-D5 1,038.590 2,077,181 3,30E-Q2 4.47E-Q2 5,64E-02 
Ra-226 7.8524E-12 1,038,590 2,077.181 O,OOE+OD 8,16E-09 1,63E-oB 
Ra-228 2.4086E-16 1,038,590 2,077,181 O.OOE+OD 2,50E-13 5,OOE-13 
RU-l06 1.5066E-D5 1,038.590 2,077,181 O,OOE+OD 1.56E-Q2 3.13E-Q2 
5e-79 1.0127E-D5 1,038,590 2,077.181 O,OOE+OD 1,05E-Q2 2,10E-Q2 
5n-126 4.3902E-D5 1,038,590 2,077,181 O.OOE+OD 4.56E-Q2 9,12E-Q2 
5r-90 5,OO88E-Ql 1,038.590 2,077.181 O,OOE+OD 5,20E+02 l.04E+03 
Tc-oo 3_9412E-D4 1,038.590 2,077.181 O,OOE+OO 4.09E-Ql 8,19E-Ql 
Th-229 2.7219E-12 1,038,590 2,077,181 O.OOE+OO 2.83E-Q9 5.85E-Q9 
Th-230 1.0441E-Q9 1,038.590 2,077.181 O,OOE+OD 1,08E-oB 2,17E-D6 
Th-232 3_1689E-16 1,038,590 2,077.181 O,OOE+OD 3,29E-13 6,56E-13 
11-208 4,6636E-Q7 1,038.590 2,077.181 O,OOE+OD 4,84E-D4 9,69E-D4 
U-232 1_2638E-oB 1,038.590 2,077.181 O.OOE+OO 1.31E-D3 2.63E-D3 Thermal Power 
U-233 5,7451E-l0 1,038.590 2,077,181 O,OOE+OD 5,97E-Q7 1,19E-D6 Nominal Heat Bounding 
U-234 4.3044E-D6 1,038.590 2,077.181 O,OOE+OD 4,47E-Q3 8,94E-D3 Output Heat Output 
U-235 -7,7765E-09 1,038,590 0,000 5,OOE-05 4_19E-D5 5,OOE-05 /Wattsl /Wattsl 
U-236 1,8050E-07 1,038.590 2,077.181 O,OOE+OO 1,87E-D4 3,75E-D4 2.72E+01 4_43E+Ol 
U-238 -1.7914E-Q7 1,038,590 0.000 3,64E-D3 3,45E-D3 3.64E-03 Total Total 
V-90 5,OO88E-01 1,038.590 2,077,181 O.OOE+OD 5.20E+02 1_04E+03 
Other Ftadianuelldes 1,47E+03 2,94E+03 

m. TemoI:itte SeJedion Sumanarv, a"'C~ 
Template Selection Summary 

FromSFD Used Basis for Parame1er Differences:
 
Reactor Moderator. FAST FAST This Template was used for the following reasons:
 

Fuel Cladding: SST (09) SST This fuel matches on all paramelen> except enrichment (unmown).
 
SOL HM Constltuenlll: PU02-U02 PuandU 

BOL Enrichment '%: 101030 

Bumup Summary (MWd) Basis for bumup used in estimate: 
From SFD Estimated 

Nomlnal:1 I 1,038,590 Nominal bumup taken from SFD and converted 10 MWd using BOl=15.387kg 
Bounding: 2.0n.181 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Sumuo MultiDlier Given Bumup Estimated EOl HMlGiven EOl HM 

NomInal: 0.44 I 1.001 
Bounding: 0.89 ,

Reactor shutdown. core removal. storage, shipping or other dale conflrmmg lhal irradiation ceased for fuel. 

210tal bumup for all fuel associated with this wol1<sheel must be divided by BOL heavy metal mass to get specific bumup values (MWd'MT). 
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Fuel Radionuclide Inventory Worksheet 
I.FuelandT~W~ Estimated 

Fuel Name: FFTF-TFA-ACN-l RODS 'Fuel decay start date: 1992 Canister usage: 
SNFID#: 865 Estimates as of: 2030 lS"x15' 

Fuel Units & Oeser: 16 - ROD Templ.te: FFTF (FAST. SST. 10 to 30%. Pu & U) 1.00 
_vy Metal Mass: BOl= ; EOl=2.56kg 'Template Bumup(MWd): 5011.2 
ROD Stor_ Site: HANFORD Template BOl _vy Metal M••• (MT): 0.0329181 

Template Decay Time' 35 yea.. 

n. Esllmates m x" x. b y" y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(ei) Group (bounding) 
Ae-227 6.1822E-12 185.217 370.435 O.ooE+OO 1.15E-09 2.29E-09 Avg.MeV 
Am-241 1.1066E-01 185.217 370.435 5.29E+OO 2.58E+Ol 4.63E+Ol 0.0150 1.219E+13 
Am-242m 1.9247E-Q3 185.217 370.435 O.ooE+OO 3.56E-01 7.13E-01 0.0250 2.411E+12 
Am-243 1.0740E-04 185.217 370.435 O.ooE+OO 1.99E-02 3.98E-02 0.0375 2.799E+12 
C-14 2.6042E-05 185.217 370.435 O.ooE+OO 4.82E-03 9.65E-Q3 0.0575 2.806E+12 
CI-36 3.4243E-10 185.217 370.435 O.ooE+OO 6.34E-08 1.27E-07 0.0850 1.341E+12 
Cm-243 4.0629E-Q4 185.217 370.435 O.ooE+OO 7.53E-02 1.51E-01 0.1250 9.434E+l1 
Cm-244 1.6024E-03 185.217 370.435 O.ooE+OO 2.97E-01 5.94E-01 0.2250 1.082E+12 
Co-60 3.4283E-Q3 185.217 370.435 O.ooE+OO 6.35E-01 1.27E+OO 0.3750 4.690E+11 
Cs-134 1.5565E-03 185.217 370.435 O.ooE+OO 2.88E-01 5.77E-01 0.5750 1.900E+13 
Cs-135 4.7693E-Q5 185.217 370.435 O.ooE+OO 8.83E-D3 1.77E-02 0.8500 1.985E+11 
Cs-137 1.4007E+OO 185.217 370.435 O.ooE+OO 2.59E+02 5.19E+02 1.2500 2.376E+11 
Eu-154 1.6184E-Q2 185.217 370.435 O.ooE+OO 3.ooE+OO 6.ooE+OO 1.7500 5.376E+09 
EU-155 1.3775E-Q2 185.217 370.435 O.ooE+OO 2.55E+OO 5.10E+OO 2.2500 1.081E+06 
Fe-55 3.6035E-04 185.217 370.435 O.ooE+OO 7.04E-Q2 1.41E-01 2.7500 6. 140E+06 
H-3 3.8454E-03 185.217 370.435 O.ooE+OO 7.12E-Q1 1.42E+OO 3.5000 3. 175E+04 
1-129 1.2891E-Q6 185.217 370.435 O.ooE+OO 2.39E-04 4.78E-04 5.ססOO 1.102E+04 
Kr-85 2.7858E-02 185.217 370.435 O.ooE+OO 5.16E+OO 1.03E+01 7.ססOO 1.257E+03 
Np-237 3.7516E-Q6 185.217 370.435 O.ooE+OO 6.95E-04 1.39E-03 11.ססOO 1.438E+02 
Pa-231 1.2488E-11 185.217 370.435 O.ooE+OO 2.31E-Q9 4.63E-09 
Pb-21 0 2.4206E-12 185.217 370.435 O.ooE+OO 4.48E-10 8.97E-10 
Pm-147 1.5671E-Q2 185.217 370.435 O.ooE+OO 2.90E+OO 5.81E+OO 
Pu-238 1.4877E-Q2 185.217 370.435 O.ooE+OO 2.76E+OO 5.51E+OO 
Pu-239 -3.5520E-Q2 185.217 0.000 4.34E+01 3.88E+01 4.34E+01 
Pu-240 2.0690E-02 185.217 370.435 2.21E+01 2.59E+01 2.97E+01 
Pu-241 -1.4799E+OO 185.217 0.000 9.91E+02 7.17E+02 9.91E+02 
Pu-242 1.1252E-Q5 185.217 370.435 5.89E-03 7.97E-03 1.01E-Q2 
Ra-226 7.8524E-12 185.217 370.435 O.ooE+OO 1.45E-09 2.91E-Q9 
Ra-228 2.4086E-16 185.217 370.435 O.ooE+OO 4.48E-14 8.92E-14 
Ru-106 1.5066E-Q5 185.217 370.435 O.ooE+OO 2.79E-D3 5.58E-03 
8e-79 1.0127E-Q5 185.217 370.435 O.ooE+OO 1.88E-Q3 3.75E-03 
8n-126 4.3902E-Q5 185.217 370.435 O.ooE+OO 8.13E-03 1.63E-02 
8r-90 5.0088E-01 185.217 370.435 O.ooE+OO 9.28E+01 1.86E+02 
Tc-99 3.9412E-04 185.217 370.435 O.ooE+OO 7.30E-Q2 1.46E-01 
Th-229 2.7219E-12 185.217 370.435 O.ooE+OO 5.04E-10 1.01E-Q9 
Th-230 1.0441E-Q9 185.217 370.435 O.ooE+OO 1.93E-07 3.87E-Q7 
Th-232 3.1889E-16 185.217 370.435 O.ooE+OO 5.87E-14 1.17E-13 
TI-208 4.6636E-Q7 185.217 370.435 O.ooE+OO 8.64E-Q5 1.73E-Q4 
U-232 1.2638E-Q6 185.217 370.435 O.ooE+OO 2.34E-Q4 4.88E-04 Thermal Power 
U-233 5.7451E-10 185.217 370.435 O.ooE+OO 1.06E-Q7 2.13E-Q7 Nominal Heal Bounding 
U-234 4.3044E-Q6 185.217 370.435 O.ooE+OO 7.97E-Q4 1.59E-Q3 Output Heat Output 
U-235 -7.7765E-Q9 185.217 0.000 8.92E-Q6 7.48E-Q6 8.92E-Q6 /Watts) (Watts) 
U-236 1.8050E-Q7 185.217 370.435 O.ooE+OO 3.34E-Q5 6.69E-Q5 4.85E+OO 7.90E+OO 
U-238 -1.7914E-07 185.217 0.000 6.49E-04 6.16E-04 6.49E-Q4 Total Total 
V-90 5.0088E-Q1 185.217 370.435 O.ooE+OO 9.28E+01 1.86E+02 
Other Radionuelides 2.62E+02 525E+02 
m.T"'-~.~s-.ry,~ andCIted<s i 
Template selection Summary 

From SFD u_ Basis for Parameter Differences: 
Reactor_: FAST FAST This TemplaJ:e was used for the following reasons: 

Fuel Cladding: SST SST This fuel matches on all parameters except enrichment (unknown). 
BOl HM Con_la: PuItJ CARB Pu and U 

BOL Enrichment "0; 10to30 

Bumup Summary (MWdY Basis for bumup used in estimate: 
From SFD Estimated 

Nominal:' I 185.217 Nominal bumup taken from SFD and converted to MWd using BOl=2.744kg 
Boundlng:1 I 370.435 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupf 
BumUD MuldDller Given Bumup Estimated EOl HMlGlven EOl HM 

Nominal: 0.44 I 1.001 
Bounding: 0.89 ,

Reactor shutdo'Ml, core removal, storage, shipping or other date confnmlng that lITadation ceased for fuel. 

2Total bumup for all fuel associated with this worKsheet must be divided by SOL heavy metal mass to get specific bumup values (MWd/MT). 
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Fuel Radionuclide Inventory Worksheet 

I. Fuel and Template IJlfonlJlltion Estimated 
Fuel Name: FFTF-TFA-ACO-2, 4 THRU 16 1 Fuel decay start date: 1992 Canister usage: 

SNFID#: 329 ~timaMsasm: 2mw 18"x15' 
Fuel Units & Oeser: 14 - HEX ARRAY 169 ROD Template: FFTF (FAST, SST, 10 to 30%, Pu & U) 2.80 
_vy Metal M....: BOl= ; EOl=605.98k9 2TemplateBumup(MWd): 5011.2 
ROO Storage SIte: HANFORD Templ_ BOl He<lvy Metal M8$$ (MT): 0.0329181 

Template Decay Time' 35 years 
n. EstiDmtes m x" x. b y" Y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial ActiVity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 6.1822E-12 96,319.972 140,074.700 O.OOEiOO 5.95E-Q7 8.66E-07 AV9. MeV 
Am-241 1.1066E-01 96,319.972 140,074.700 1.35E+03 1.20E+04 1.69E+04 0.0150 4.573E+15 
Am-242m 1.9247E-03 96,319.972 140,074.700 o.ooEiOO 1.85E+02 2.70E+02 0.0250 ~OE+14 
Am-243 1.074OE-Q4 96,319.972 140,074.700 O.ooEiOO 1.03E+01 1.50E+01 0.0375 1.058E+15 
C-14 2.6042E-05 96,319.972 140,074.700 O.OOEiOO 2.51E+OO 3.65EiOO 0.0575 1.052E+15 
CI-36 3.4243E-10 96,319.972 140,074.700 O.OOEiOO 3.30E-05 4.8OE-05 0.0850 5.070E+14 
Cm-243 4.OB29E-04 96,319.972 140,074.700 O.ooE+OO 3.91E+Ol 5.69E+Ol 0.1250 3.567E+14 
Cm-244 1.6024E-03 96,319.972 140,074.700 O.ooE+OO 1.54E+02 2.24E+02 0.2250 4.091E+14 
Co-6O 3.4283E-03 96,319.972 140,074.700 O.OOE+OO 3.30E+02 4.8OE+02 0.3750 1.n3E+14 
CS-l34 1.5565E-Q3 96,319.972 140,074.700 O.ooEiOO 1.50E+02 2.18E+02 0.5750 7.186E+15 
CS-135 4.7693E-Q5 96,319.972 140,074.700 O.ooE+OO 4.59E+OO 6.68E+OO 0.8500 7.506E+13 
CS-137 1.4007EiOO 96,319.972 140,074.760 O.OOEiOO 1.35E+05 1.96E+05 1.2500 8.986E+13 
EU-l54 1.6184E-Q2 96,319.972 140,074.700 O.OOEiOO 1.56E+03 2.27E+03 1.7500 2.033E+12 
EU-155 1.3775E-Q2 96,319.972 140,074.700 O.ooE+OO 1.33E+03 1.93E+03 2.2500 4.060E+08 
Fe-55 3.8035E-Q4 96,319.972 140,074.700 O.ooE+OO 3.66E+01 5.33E+Ol 2.7500 2.320E+09 
H-3 3.8454E-09 96,319.972 140,074.700 O.ooE+OO 3.70E+02 5.39E+02 3.5000 1.050E+07 
1-129 1.2891E-oB 96,319.972 140,074.700 O.ooE+OO 1.24E-01 1.81E-Ol 5.0000 3.527E+06 
Kr-85 2.7858E-Q2 96,319.972 140,074.700 O.OOEiOO 2.68E+03 3.90E+03 7.ססOO 4.025E+05 
Np-237 3.7516E-OB 96,319.972 140,074.700 O.OOEiOO 3.61E-Q1 5.26E-Ol 11.ססOO 4.604E+04 
Pa-231 1.2488E-ll 96,319.972 140,074.700 O.OOEiOO 1.20E-oB 1.75E-oB 
PI>-21 0 2.42OBE-12 96,319.972 140,074.700 O.ooEiOO 2.33E-Q7 3.39E-Q7 
Pm-147 1.5671E-Q2 96,319.972 140,074.700 O.OOEiOO 1.51E+03 2.20E+03 
PU-238 1.4877E-Q2 96,319.972 140,074_700 O.ooEiOO 1.43E+03 2.08E+03 
PU-239 -3.5520E-Q2 96,319.972 0.000 1.11E+04 7.70E+03 l.l1E+04 
Pu-24O 2.OB90E-Q2 96,319.972 140,074.700 5.85E+03 7.84E+03 8.55E+03 
PU-241 -1.4799EiOO 96,319.972 0.000 2.54E+05 1.11E+05 2.54E+05 
Pu-242 1.1252E-Q5 96,319.972 140,074.700 1.51EiOO 2_59EiOO 3.08EiOO 
Ra-226 7.8524E-12 96,319.972 140,074.700 O.ooEiOO 7.56E-Q7 1.10E-oB 
Ra-228 2.4086E-16 96,319.972 140,074.700 O.ooEiOO 2.32E-11 3.37E-11 
RU-1OB 1.5066E-05 96,319.972 140,074.700 O.ooEiOO 1.45EiOO 2.11E+OO 
5e-79 1.0127E-05 96,319.972 140,074.700 O.OOEiOO 9.75E-Ql 1.42EiOO 
5n-126 4.3902E-05 96,319.972 140,074.700 O.OOEiOO 4.23EiOO 6.15EiOO 
5r-90 5.0088E-Q1 96,319.972 140,074.700 O.ooEiOO 4.82E+04 7.02E+04 
Te-99 3.9412E-Q4 96.319.972 140,074.706 O.ooE+OO 3.8OE+Ol 5.52E+Ol 
Th-229 2.7219E-12 96,319.972 140,074.700 O.ooEiOO 2.62E-Q7 3.81E-Q7 
Th-230 1.0441E-09 96,319.972 140,074.700 O.OOEiOO 1_01E-04 l.46E-Q4 
Th-232 3.1689E-16 96,319.972 140,074.700 O.ooE+OO 3.05E-ll 4.44E-ll 
TI-208 4.6636E-07 96,319.972 140,074.700 O.OOEiOO 4.49E-02 6.53E-Q2 
U-232 1.2638E-oB
 96,319.972 140,074.700 O.ooEiOO 1.22E-Q1 1.77E-Ql Thenmal Power 
U-233 5.7451E-l0
 96,319.972 140,074.700 O.ooEiOO 5.53E-05 8.05E-Q5 Nominal Heat Bounding 
U-234 4.3044E-oB
 96,319.972 140.074.760 O.OOEiOO 4.15E-Q1 6.03E-Ql Output Heat Output 
U-235 -7.7765E-Q9
 96,319.972 0.000 2.28E-09 1.53E-Q3 2.28E-Q3 <Wattsl <Wattsi 
U-238 1.8050E-Q7
 96,319.972 140,074.700 O.ooEiOO 1.74E-02 2.53E-Q2 1.94E+03 2.71E+03 
U-238 -1.7914E-Q7 96,319.972 0.000 1.66E-Ql 1.49E-Q1 1.66E-Ql Total Total 
Y-90 5.0088E-Ql 96,319.972 140,074.700 O.ooEiOO 4.82E+04 7.02E+04 
Other Radionuelides 1.36E+05 1.98E+05 

m.Te_1e Seledion So_rv, BUl'IIIIDSuDQllaty .•lId ()~ 

Template selection Summmv 
FromSFD Used Basis for Parameter Differences:
 

Reactor Moderator: FAST FAST This Template was usec:I for the following reasons:
 
Fuel Cladding: SST (316) SST This fUel matches on all paramaters except enrichment (unknown).
 

BOL HM Constituents: PU02-U02 PuandU 
BOL enrichment %: 10t03O 

Bumup Summary (MWd)' Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal:1 I 96.319.972 Nol1'dnal bumup taken from SFD and converted 10 MWd using BOl=702.481kg 
Boundlng:1 I 140,074.700 Bounding bumup taken from 8FD and converted to MWd using BOl=702.481kg

Checks 

estimated Bumupl 
BumUD MultlDller Given Bumup Estimated EOL HMlGlven EOL HM

Nomina!: 0.90 I 1.001 
Bounding: 1.31 ,

Reactor shutdown. core removal. storage, stllPPlng or other date confirming that Irradiation ceased for fuel. 

Zorotal bumup for all fuel associated YJith this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdIMT). 
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I Fuel Radionuclide Inventory Worksheet 

I. Fud and 1'eIJll>Iate Woml8!ion Estimated 
Fuel Name: FFTF-TFA-CRBR-3 & CRBR-5 'Fuel decay start date: 1992 Canister usage: 

SNFID.: 322 Estimates as 0': 2030 18"x15' 
Fuel Units & Dosc:r: 2 - HEX ARRAY 217 ROD Template: FFTF (FAST, SST, 10 to 30%, Pu & U) 0.40 
_vy Metal Masa: BOL.., ; E0l.=69.40k9 'Template Bumup(MWd): 5011.2 
ROO Storage SIte: HANFORD Template BOl _vy Metal Mas. (MT): 0.0329181 

Templa" Decay Time' 35 ya.rs 

!II. Estimates m x. x. b y. y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Raclionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
AC-227 6.1822E-12 5,116.338 5,738.646 O.ooE+OO 3.16E-08 3.55E-Q8 AV9·MeV 
Am-241 1.1066E-Q1 5,116.338 5,738.646 1.44E+02 7.10E+02 7.79E+02 0.0150 1.921E+14 
Am-242m 1.9247E-03 5,116.338 5,738.646 O.ooE+OO 9.85E+OO 1.10E+Ol 0.0250 3.740E+13 
Am-243 1.074OE-04 5,116.338 5,738.646 O.ooE+OO 5.49E-01 6.16E-01 0.0375 4.337E+13 
C-14 2.6042E-OS 5,116.338 5,738.646 O.ooE+OO 1.33E-01 1.49E-Q1 0.0575 4.433E+13 
CI-36 3.4243E-10 5,116.338 5,738.646 O.ooE+OO 1.75E-OO 1.97E-Q6 0.0850 2.0nE+13 
Cm-243 4.OO29E-Q4 5,116.338 5,738.646 O.ooE+OO 2.08E+OO 2.33E+OO 0.1250 1.462E+13 
Cm-244 1.5024E-03 5,116.338 5,738.646 O.ooE+OO 8.20E+OO 9.20E+OO 0.2250 1.676E+13 
Co-50 3.4283E-03 5.116.338 5,738.646 O.ooE+OO 1.75E+Ol 1.97E+Ol 0.3750 7.267E+12 
CS-I34 1.5565E-03 5,116.338 5,738.646 O.ooE+OO 7.96E+OO 8.93E+OO 0.5750 2.944E+14 
Cs-135 4.7693E-Q5 5,116.338 5,738.646 O.ooE+OO 2.44E-Ql 2.74E-Ol 0.8500 3.075E+12 
Cs-137 1.4007E+OO 5,116.338 5,738.646 O.ooE+OO 7.17E+03 8.04E+03 1.2500 3.682E+12 
EU-154 1.6184E-02 5.116.338 5,738.646 O.ooE+OO 8.28E+Ol 9.29E+Ol 1.7500 8.328E+10 
Eu-155 1.3775E-02 5,116.338 5,738.646 O.ooE+OO 7.05E+Ol 7.91E+Ol 2.2500 1.703E+07 
Fe-55 3.8035E-04 5,116.338 5,738.646 O.ooE+OO 1.95E+OO 2.18E+OO 2.7500 9.529E+07 
H-3 3.8454E-Q3 5,116.338 5,738.646 O.ooE+OO 1.97E+01 2.21E+Ol 3.5000 6.358E+05 
1-129 1.2891E-Q6 5,116.338 5,738.646 O.ooE+OO 6.5OE-03 7.4OE-03 5.ססOO 2.319E+05 
Kr-85 2.7858E-Q2 5.116.338 5,738.646 O.ooE+OO 1.43E+02 1.5OE+02 7.ססOO 2.644E+04 
Np-237 3.7516E-Q6 5,116.338 5,738.646 O.ooE+OO 1.92E-02 2.15E-Q2 11.ססOO 3.023E+03 
Pa-231 1.246BE-ll 5,116.338 5,738.646 O.ooE+OO 6.39E-Q6 7.17E-Q6 
Pb-21 0 2.42OOE-12 5,116.338 5,738.646 O.ooE+OO 1.24E-Q8 1.39E-oB 
Pm-147 1.5671E-Q2 5,116.338 5.738.646 O.ooE+OO 8.02E+Ol 8.99E+Ol 
Pu-238 1.4877E-02 5,116.338 5,738.646 O.ooE+OO 7.61E+Ol 8.54E+Ol 
Pu-239 -3.5520E-02 5,116.338 0.000 1.18E+03 9.98E+02 1.18E+03 
Pu-24O 2.OO90E-Q2 5,116.338 5,738.646 6.ooE+02 7.OSE+02 7.18E+02 
Pu-241 -1.4799E+OO 5,116.338 0.000 2.69E+04 1.93E+04 2.69E+04 
PU-242 1.1252E-05 5,116.338 5,738.646 1.5OE-Ql 2.17E-Ol 2.24E-Ql 
Ra-226 7.8524E-12 5,116.338 5,738.646 O.ooE+OO 4.02E-08 4.51E-Q8 
Ra-228 2.4086E-16 5,116.338 5,738.646 O.ooE+OO 1.23E-12 1.38E-12 
RU-lOO 1.5066E-Q5 5,116.338 5,738.646 O.ooE+OO 7.71E-Q2 8.65E-Q2 
5e-79 1.0127E-OS 5,116.338 5,738.646 O.ooE+OO 5.18E-02 5.81E-02 
5n-126 4.3902E-Q5 5,116,338 5,738.646 O,ooE+oo 2.25E-Ol 2.52E-Ql 
5r-90 5.0088E-01 5,116.338 5,738.646 O.ooE+OO 2.56E+03 2.87E+03 
Tc-99 3.9412E-<l4 5,116.338 5,738.646 O.ooE+OO 2.02E+OO 2.26E+OO 
Th-229 2.7219E-12 5,116.338 5,738.646 O.ooE+OO 1.39E-Q8 1.56E-Q8 
Th·230 1.0441E-Q9 5,116.338 5,738.646 O.ooE+OO 5.34E-OO 5.99E-Q6 
Th·232 3.1689E-16 5,116.338 5,738.646 O.ooE+OO 1.62E-12 1.82E-12 
TI-208 4.6836E-Q7 5,116.338 5,738.646 O.ooE+OO 2.39E-Q3 2.68E-Q3 
U-232 1.2638E-Q6 5,116.338 5,738.646 O.ooE+OO 6.47E-03 7.25E-Q3 Thennal Power 
U-233 5.7451E-l0 5,116.338 5,738.646 O.ooE+OO 2.94E-Q6 3.30E-Q6 Nominal Heat Bounding 
U-234 4.3044E-OO 5,116.338 5,738.646 O.ooE+OO 2.20E-Q2 2.47E-02 Output tteatOutput 
U-235 -7.7765E-09 5,116.338 0.000 2.42E-Q4 2.02E-04 2.42E-Q4 /Watts) /Watts) 
U-236 1.8050E-Q7 5,116.338 5,738.646 O.ooE+OO 9.23E-Q4 1.04E-Q3 1.33E+02 t.48E+02 
U-238 -1.7914E-Q7 5,116.338 0.000 1.76E-Q2 1.67E-Q2 1.76E-Q2 Total Total 
Y-90 5.0088E-Ql 5,116.338 5,738.646 O.ooE+OO 2.56E+03 2.87E+03 
Other Radionuclides 725E+03 8.13E+03 

iJD.l'OIlndate~~l'V,. and(;~ 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: FAST FAST This Template was used far the following reasons: 

Fuel Cladding: SST SST Th~ 'uel matches on all parametars a,copt enrichment (unknown). 
SOL HM Constituents: Pu02-U02 Pu and U 

BOl Enrichment %: 10t03O 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD estimated 

Nominal:\ I 5,116.338 Nominal bumup taken from SFD and converted to MWd using B01.=74.528k9
 

Boundlng:1 I 5,738.646 Bounding bumup taken from SFD and converted to MWd using BOl.=74.528kg
 

Checks 

Estimated Bumupl 
BumuD Multiplier Given Bumup Estimated EOl HMlGlven EOl HM 

Nominal: 0.45 I 1.001 
Bounding: 0.51 ,

Reactor shutdown, core removal, storage, shipping or other date confumlOg that Irradiation ceased for fuel.
 

2Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific burnup values (MWd'MT).
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Fuel Radionuclide Inventory Worksheet 

I. Fuel and Templale Informatron Esfimated
 

Fuel Namo: FFTF-TFA-DEA-2 1Fuel decay start date: 1992 Canister usage:
 
SNF 10 I): 324 Estimates as of: 2030 18"xI5'
 

Fuel Unlbl & llesc" 1 - HEX ARRAY 217 ROO Templabl: FFTF (FAST, SST, 10 to 30'" Pu & U) 0.20 
Heavy Metal Mm..: SOl: ; EOl:34.61kg 2Template Bumup(MWd): 5011.2 
ROD Storage SIto: HANFORD Template BOL Heavy Melal Mass (MT): 0.0329181 

Template Decay Time·, 35 years 
n. EstimatEs m x" Xb b Yo Yb Gamma Sources
 

Photon Total
 
ClIMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec
 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding)
 

Ac-227 6.1822E-12 3.461 6.922 O.OOE-tOO 2.14E-ll 4.28E-l1 Avg.MeV
 
Am-241 1.I066E-Ql 3.461 6.922 6.67E+Ol 6.71E+Ol 6.75E+Ol 0.0150 3.823E+12
 
Am-242m 1.9247E-03 3.461 6.922 O.OOE-tOO 6.66E-03 1.33E-02 0.0250 1.074E+11
 
Am-243 1.0740E-04 3.461 6.922 O.OOE+OO 3.72E-04 7.43E-04 0.0375 5.868E+l0
 
C-14 2.6042E-05 3.461 6.922 0.0010+00 9.01E-Q5 l.80E-04 0.0575 9.773E+l1
 
CI-36 3.4243E-l0 3.461 6.922 O.OOE-tOO 1.19E-Q9 2.37E-09 0.0850 2.608E+10
 
Cm-243 4.OB29E-04 3.461 6.922 O.OOE-tOO 1.41E-Q3 2.81E-Q3 0.1250 2.051E+10
 

Cm-244 1.6024E-Q3 3.461 6.922 O.OOE+OO 5.55E-03 1.11E-Q2 0.2250 2.053E+l0
 

Co-6O 3.4283E-Q3 3.461 6.922 O.OOE+OO 1.19E-02 2.37E-Q2 0.3750 1.009E+10
 

CS-l34 1.5565E-Q3 3.461 6.922 O.OOE-tOO 5.39E-03 1.OBE-Q2 0.5750 3.551E+11
 

CS-l35 4.7693E-05 3.461 6.922 O.OOE-tOO 1.65E-04 3.30E-04 0.8500 3.721E+09
 

Cs-137 1.4007E-tOO 3.461 6.922 O.OOE-tOO 4.85E-tOO 9.70E-tOO 1.2500 4.442E+09
 
EU-l54 1.6184E-Q2 3.461 6.922 O.OOE-tOO 5.60E-02 1.12E-Ol 1.7500 1.010E+08
 

EU-155 1.3775E-Q2 3.461 6.922 O.OOE+OO 4.77E-02 9.54E-02 2.2500 3.233E+OS
 

Fe-55 3.8035E-04 3.461 6.922 O.OOE-tOO 1.32E-03 2.63E-Q3 2.7500 2.896E+05
 
H-3 3.8454E-Q3 3.461 6.922 O.OOE-tOO 1.33E-02 2.66E-Q2 3.5000 1.561E+05
 
1-129 1.2891E-oB 3.461 6.922 O.OOE-tOO 4.46E-oB 8.92E-OB 5.ססOO 6.622E+04 
K'-85 2.7858E-Q2 3.461 6.922 O.OOE-tOO 9.84E-02 1.93E-Ol 7.ססOO 7.537E+03
 

Np-237 3.7516E-OB 3.461 6.922 O.OOE-tOO 1.30E-Q5 2.60E-05 11.ססOO 8.615E+02
 

Pa-231 12488E-ll 3.461 6.922 O.OOE-tOO 4_32E-ll 8.64E-ll 
Pl>-21 0 2.42OBE-12 3.461 6.922 O.OOE-tOO 8.38E-12 1.68E-ll 
Pm-147 1.5671E-Q2 3.461 6.922 O.OOE-tOO 5.42E-02 1.OSE-Ol 
PU-238 1.4877E-Q2 3.461 6.922 O.OOE-tOO 5.15E-02 1.03E-Ql 
PU-239 -3.5520E-Q2 3.461 0.000 5.48E+02 5.48E+02 5.48E+02 
Pu-240 2.OB90E-Q2 3.461 6.922 2.78E+02 2.78E+02 2.79E+02 
PU-241 -1.4799E-tOO 3.461 0.000 1.25E+04 1.25E+04 1.25E+04 
PU-242 1.1252E-05 3.461 6.922 7.42E-Q2 7.43E-Q2 7.43E-Q2 
Ra-226 7.8524E-12 3.461 6.922 O.OOE-tOO 2.72E-ll 5.44E-ll 
Ra-228 2.4086E-16 3.461 6.922 O.OOE-tOO 8.34E-16 1.67E-15 
Ru-1OB 1.5066E-05 3.461 6.922 O.OOE-tOO 5.21E-05 1.04E-04 
8e-79 1.0127E-05 3.461 6.922 O.OOE-tOO 3.51E-05 7.01E-05 
8n-126 4.3902E-05 3.461 6,922 O.OOE-tOO 1.52E-04 3,04E-04 
8'-90 5.0068E-Ql 3.461 6.922 O.OOE-tOO 1.73E-tOO 3.47E-tOO 
TC-99 3.9412E-04 3.461 6.922 O.OOE-tOO 1.36E-Q3 2.73E-03 
Th-229 2.7219E-12 3.461 6.922 O.OOE-tOO 9.42E-12 l.88E-ll 
Th-230 1.0441E-Q9 3.481 6.922 O.OOE-tOO 3.61E-09 7.23E-Q9 
Th-232 3.1689E-16 3.461 6.922 O.OOE-tOO 1.10E-15 2.19E-15 
TI-2OS 4.6636E-Q7 3.461 6.922 O.OOE-tOO 1.61E-oB 3.23E-oB 
U-232 1.2638E-oB 3.461 6.922 O.OOE-tOO 4.37E-oB 8.75E-oB Thermal Power 
U-233 5.7451E-l0 3.461 6.922 O.OOE+OO 1.99E-09 3.98E-09 Nominal Heat Bounding 
U-234 4.3044E-oB 3.461 6.922 O.OOE+OO 1.49E-05 2.98E-05 Output HeatOulput
 
U-235 -7.7765E-Q9 3.461 0.000 1.12E-04 1.12E-04 1.12E-04 (Watts) (WaIlS)
 
U-236 1.8050E-Q7 3.461 6.922 O.OOE-tOO 625E-Q7 1.25E-oB 2.82E+Ol 2.83E+01
 

U-238 -1.7914E-Q7 3.461 0.000 8.19E-Q3 8.19E-03 8.19E-03 Total Total
 
Y-90 5.0068E-Ql 3.461 6.922 O.OOE+OO 1.73E+OO 3.47E+OO 
Other Radionuclides 4.90E+OO 9.81E+OO 

m. TemplateSeledion ~J'Y. Bum andCbeeb 
Template Selection Summary 

FromSFD Used
 Basis for Parameter Differences; 
_-.to" FAST FAST
 This Template was used for the following reasons: 

Fuel Cladding: SST (316) SST
 This fuel matches on all parameters except enrichment (unknown). 
BOL HM Constituents: Pu02-U02 PuandU
 

BOL Enrichment .,.~ 10t03O
 

Bumup Summary (MWd) Basis for bumup used in estimate:
 
FromSFD Estimated 

Nominal;1 I 3.461 Nominal bumup taken from SFD and converted to MWd using ~.610kg
 

BouncIJng: 6.922 Bounding bumup assumed to be twice nominal bomup. 

Checks 

estimated BumupJ 
BumuD MuIllDlIer Given Bumup Estimated EOL HMlGlven EOL HM

Nominal: 0.00 I 1.001 
Bounding: 0.00 ,

Reactor shutdown, core removal, storage, shiPping or other date conflmllng that Irradiation ceased for fuel.
 

2Total bumup for all fuel assodated with this worKsheet must be divided by BOL heavy metal mass to get specific bumup values (MWcVMT).
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and TeDlPlale lofonJlltion Estimated 

Fuol Nsme: FFTF-TFA-FC-1 'Fuel decay start date: 1992 Canister usage: 
SNFID#: 325 Estimates as of: 2030 18"x15' 

Fuol Units & Oeser: 1 - HEX ARRAY 91 ROO Template: FFTF (FAST. SST. 10 to 30%. Pu & U) 0.20 
_vy Motsl Mass: BOL: ; E0L=42.58k9 'Templsle Bumup(MWd): 5011.2 
ROD Slorags Sits: HANFORD Templsle BOL _vy Motsl Mass (MT): 0.0329181 

Templsl8 Decay Time' 35 years 
H. Estimates m x" x. b y" y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 6.1822E-12 2.694.342 5.388.684 O.OOE-tOO 1.67E-OB 3.33E-OB Avg. MeV 
Am-241 1.1066E-01 2,694.342 5,388.684 8.73E+01 3.85E+02 6.84E+02 0.0150 1.778E+14 
Am-242m 1.9247E-Q3 2,694.342 5.388.684 O.OOE-tOO 5.19E-tOO 1.04E+01 0.0250 3.508E+13 
Am-243 1,0740E-Q4 2.694.342 5.388.684 O.OOE-tOO 2.89E-01 5.79E-01 0.0375 4.072E+13 
G-14 2.6042E-05 2,694.342 5,388.684 O.OOE-tOO 7.02E-02 1.40E-01 0.0575 4.096E+13 
GI-36 3.4243E-10 2,694.342 5,388.684 O.OOE-tOO 9.23E-07 1,85E-OG 0.0850 1.950E+13 
Gm-243 4.OG29E-04 2,694.342 5,388.684 O.OOE-tOO 1.09E-tOO 2.19E-tOO 0.1250 1.372E+13 
Gm-244 1.6024E-03 2,694.342 5,388.684 O.OOE-tOO 4.32E-tOO 8.63E-tOO 0.2250 1.574E+13 
Go-GO 3.4283E-03 2,694.342 5,388.684 O.OOE-tOO 9.24E-tOO 1.85E+01 0.3750 6.823E+12 
Gs-134 1,5565E-03 2,694.342 5,388.684 O.OOE-tOO 4.19E-tOO 8.39E-tOO 0.5750 2.764E+14 
Gs-135 4.7693E-05 2,694.342 5,388.684 O.OOE-tOO 1.29E-01 2.57E-Q1 0.8500 2.888E+12 
Gs-137 1.4007E-tOO 2,694.342 5,388.684 O.OOE-tOO 3.77E+03 7.55E+03 1.2500 3.457E+12 
EU-154 1.6184E-Q2 2,694.342 5,388.684 O.OOE-tOO 4.36E+01 8.72E+01 1.7500 7.820E+10 
Eu-155 1.3775E-Q2 2,694.342 5,388.684 O.OOE-tOO 3.71E+01 7.42E+01 2.2500 1.578E+07 
Fe-55 3.8035E-Q4 2,694.342 5,388.684 O.OOE-tOO 1,02E-tOO 2.05E-tOO 2.7500 8.935E+07 
H-3 3.8454E-Q3 2.694.342 5,388.684 O.OOE-tOO 1.04E+01 2.07E+01 3.5000 4.859E+05 
1-129 1,2891E-Q6 2,694.342 5,388.684 O.OOE-tOO 3.47E-03 6.95E-03 5.ססOO 1.705E+05 
Kr-85 2.7858E-02 2,694.342 5,388.684 O.OOE-tOO 7.51E+01 1.50E+02 7.ססOO 1.945E+04 
Np-237 3.7516E-OG 2,694.342 5,388.684 O.OOE-tOO 1.01E-Q2 2.02E-02 11.ססOO 2.225E+03 
Pa-231 1.2488E-11 2,694.342 5,388.684 O.OOE-tOO 3.36E-Q8 6.73E-OB 
Pb-21 0 2.42OGE-12 2,694.342 5,388.684 O.OOE-tOO 6.52E-Q9 1.30E-Q8 
Pm-147 1,5671E-02 2,694.342 5,388.684 O.OOE-tOO 4.22E+01 8.44E+01 
Pu-238 1,4877E-02 2,694.342 5,388.684 O.OOE-tOO 4.01E+01 8.02E+01 
Pu-239 -3.5520E-02 2,694.342 0.000 7.17E+02 6.21E+02 7.17E+02 
Pu-240 2.OG90E-02 2,694.342 5,388.684 3.64E+02 4.20E+02 4.76E+02 
Pu-241 -1.4799E-tOO 2.694.342 0.000 1,64E+04 1.24E+04 1.64E+04 
Pu-242 1.1252E-Q5 2,694.342 5.388.684 9.71E-Q2 1.27E-01 1,58E-Q1 
Ra-226 7.8524E-12 2,694.342 5,388.684 O.OOE-tOO 2.12E-OB 4.23E-OB 
Ra-228 2.4086E-16 2,694.342 5,388.684 O.OOE-tOO 6.49E-13 1,30E-12 
Ru·1OG 1,5066E-Q5 2,694.342 5,388.684 O.OOE-tOO 4.OGE-02 8.12E-Q2 
58079 1,0127E-Q5 2.694.342 5,388.684 O.OOE-tOO 2.73E-02 5.48E-02 
5n-126 4.3902E-05 2,694.342 5,388.684 O.OOE-tOO 1.18E-01 2.37E-01 
5r-90 5.0088E-Q1 2,694.342 5,388.684 O.OOE-tOO 1.35E+03 2.70E+03 
Tc~99 3.9412E-04 2,694.342 5,388.684 O.OOE+OO 1,OGE+OO 2.12E+OO 
Th-229 2.7219E-12 2,694.342 5,388.684 O.OOE-tOO 7.33E-Q9 1.47E-OB 
Th-230 1.0441E-Q9 2,694.342 5,388.684 O.OOE-tOO 2.81E-Q6 5.63E-Q6 
Th-232 3.1689E-16 2,694.342 5,388.684 O.OOE-tOO 8.54E-13 1.71E-12 
TI-2OB 4.6836E-07 2,694.342 5,388.684 O.OOE-tOO 1.26E-03 2.51E-Q3 
U-232 1.2638E-Q6 2,694.342 5,388.684 O.OOE-tOO 3A1E-03 6.81E-Q3 Thermal Power 
U-233 5.7451E-10 2,694.342 5,388.684 O.OOE-tOO 1.55E-OG 3.10E-Q6 Nominal Heat Bounding 
U-234 4.3044E-Q6 2.694.342 5,388.684 O.OOE-tOO 1.16E-Q2 2.32E-Q2 Output Heat Output 
U-235 -7.7765E-Q9 2,694.342 0.000 1.47E-Q4 1.26E-Q4 1.47E-04 /Waltal /Waltal 
U-236 1.8050E-Q7 2,694.342 5,388.684 O.OOE-tOO 4.86E-Q4 9.73E-Q4 7.50E+01 1.18E+02 
U-238 -1,7914E-Q7 2,694.342 0.000 1.07E-02 1.02E-Q2 1,07E-Q2 Total Total 
V-90 5.0088E-Q1 2,694.342 5,388.684 O.OOE-tOO 1.35E+03 2.70E+03 
Other Radionuclides 3.82E+03 7.64E+03 
m.Template~·~l'Y,·~ IndCbeeb 
Template Selection Summarv 

FromSFD Used Basis for Parameter Differences:
 
--.tor: FAST FAST This Template was used for the following reasons:
 

Fuol Cladding: SST (09) SST This fuel matches on aU parameters except enrid'llnent (unknown). 
SOL HM Constituents: PulUCAR8 PuandU 

BOL enrichment 0/0: 101030 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimal8d 

Nominal: 2.694.342 Nominal bumup taken from 8FD and converted to MWd using BOl=45.283kg 
Boundlng:1 I 5.388.684 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumup Multiplier Given Bumup Estimated EOL HMlGlven EOL HM 

Nomlnsl: 0.39 I 1.001 
Bounding: 0.78 , 

Reactor shutdown, core removal, storage. shlpp.lng or other date conflrrmng Ihallrradiatlon ceased for fuel.
 

2Tolal bumup for all fUel associated with this wor1<sheet must be divided by BOl heavy metal mass to get specific bumup values (MWdlMT).
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Fuel Radionuclide Inventory Worksheet 

1. Fuel and Template Information Estimated 
Fuel Name: FFTF-TFA-MFF-l & lA (CDE) l Fuel decay start date: 1992 Canister usage: 

SNF JO 1/: 330 Estimates as of: 2030 18"x15' 
Fuel Units & oesc:: 2 - HEX ARRAY 169 ROD Template: FFTF (FAST. SST. 10 to 30',.. Pu & U) 0.40 
Heavy Metal Mas.: BOl= ; EOl=88.11 kg 'Template Bumup(MWd):
 5011.2 
ROO Storage Site: HANFORD Template BOL Heavy Metal Maes (MT):
 0.0329181 

-emplate Decay Time'
 35 yean: 
n. Estimates m x. x. b y. y. Gamma Sources 

Photon Total 
CUMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)2 Bumup (MWd)2 (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 6.1822E-12 10,382.823 20,765.646 O.OOE+OO 6.42E-06 1.28E-07 AV9. MeV 
Am-241 1.1066E-ol 10,382.823 20,765.646 1.90E+02 1.34E+03 2.49E+03 0.0150 6.n4E+14 
Am-242m 1.9247E-03 10,382.823 20,765.646 O.OOE+OO 2.00E+Ol 4.00E+Ol 0.0250 1.350E+14 
Am-243 1.0740E-Q4 10,382.823 20,765.646 O.OOE+OO 1.12E+OO 2.23E+OO 0.0375 1.569E+14 
C-14 2.6042E-OS 10,382.823 20,765.646 O.OOE+OO 2.70E-Ol 5.41E-01 0.0575 1.558E+14 
CI-36 3.4243E-l0 10,382.823 20,765.646 O.OOE+oo 3.56E-OO 7.11E-06 0.0850 7.516E+13 
Cm-243 4.0029E-Q4 10,382.823 20,765.646 O.OOE+OO 4.22E+OO 8.44E+OO 0.1250 5.288E+13 
Cm-244 1.6024E-03 10,382.823 20,765.646 O.OOE+OO l.66E+Ol 3.33E+Ol 0.2250 6.065E+13 
Co-6O 3.4283E-03 10,382.823 20,765.646 O.OOE+OO 3.56E+Ol 7.12E+Ol 0.3750 2.629E+13 
Cs-l34 1.5565E-03 10,382.823 20,765.646 O.OOE+OO 1.62E+Ol 3.23E+Ol 0.5750 1.065E+15 
Cs-135 4.7693E-05 10,382.823 20,765.646 O.OOE+OO 4.95E-ol 9.90E-ol 0.8500 1.113E+13 
Cs-137 1.4007E+OO 10,382.823 20,765.646 O.ooE+OO 1.45E+04 2.91E+04 1.2500 1.332E+13 
Eu-l54 1.6184E-02 10,382.823 20,765.646 O.ooE+OO 1.68E+02 3.36E+02 1.7500 3.014E+11 
Eu-155 1.3775E-02 10,382.823 20,765.646 O.ooE+OO 1.43E+02 2.86E+02 2.2500 6.014E+07 
Fe-55 3.8035E-Q4 10,382.823 20,765.646 O.OOE+OO 3.95E+OO 7.90E+OO 2.7500 3.439E+08 
H-3 3.8454E-03 10,382.823 20,765.846 O.OOE+OO 3.99E+Ol 7.99E+Ol 3.5000 1.531E+06 
1-129 1.2891E-06 10,382.823 20,765.646 O.OOE+OO 1.34E-02 2.68E-02 5.ססOO 5. 120E+OS 
Kr-65 2.7858E-02 10,382.823 20,765.646 O.OOE+OO 2.89E+02 5.78E+02 7.ססOO 5.845E+04 
Np-237 3.7516E-06 10,382.823 20,765.646 O.OOE+OO 3.90E-02 7.79E-02 11.ססoo 6.686E+03 
Pa-231 1.2486E-ll 10,382.823 20,765.646 O.OOE+OO 1.30E-07 2.59E-07 
Pb-21 0 2.4200E-12 10,382.823 20,765.646 O.OOE+oo 2.51E-08 5.03E-06 
Pm-147 1.5671E-02 10,382.823 20,765.646 O.OOE+OO 1.83E+02 3.25E+02 
Pu-238 1.4877E-02 10,382.823 20,765.646 O.OOE+OO 1.54E+02 3.09E+02 
Pu-239 -3.5520E-02 10,382.823 0.000 1.56E+03 1.19E+03 1.56E+03 
Pu-240 2.0090E-02 10,382.823 20,765.646 7.92E+02 1.01E+03 1.22E+03 
Pu-241 -1.4799E+OO 10,382.823 0.000 3.56E+04 2.02E+04 3.56E+04 
Pu-242 1.1252E-05 10,382.823 20,765.646 2.11E-ol 3.28E-ol 4.45E-ol 
Ra-226 7.8524E-12 10,382.823 20,765.646 O.OOE+OO 8.15E-06 1.83E-07 
Ra-228 2.4086E-16 10,382.823 20,765.646 O.OOE+OO 2.50E-12 5.00E-12 
Ru-l00 l.5066E-OS 10,382.823 20,765.646 O.OOE+OO 1.56E-Ol 3.13E-ol 
5e-79 1.0127E-OS 10,382.823 20,765.646 O.OOE+OO 1.05E-ol 2.10E-ol 
5n-126 4.3902E-OS 10,382.823 20,765.646 O.OOE+OO 4.56E·Ol 9.12E-ol 
5r-90 5.0088E-ol 10,382.823 20,765.646 O.OOE+OO 5.20E+03 1.04E+04 
TC-99 3.9412E-Q4 10,382.823 20,765.646 O.OOE+OO 4.09E+OO 8.18E+OO 
Th-229 2.7219E-12 10,382.823 20,765.646 O.OOE+OO 2.83E-06 5.65E-06 
Th-230 1.0441E-09 10,382.823 20,765.646 O.OOE+OO 1.08E-OS 2.17E-OS 
Th-232 3.1689E-16 10,382.823 20,765.646 O.OOE+OO 3.29E-12 6.58E-12 
TI-208 4.8636E-07 10,382.823 20,765.646 O.OOE+OO 4.84E-03 9.68E-03 
U-232 1.2638E-06 10,382.823 20,765.646 O.OOE+OO 1.31E-02 2.62E-02 Thermal Power 
U-233 5.7451E-l0 10,382.823 20,765.646 O.OOE+OO 5.97E-OO 1.19E-05 Nominal Heat Bounding 
U-234 4.3044E-06 10,382.823 20,765.646 O.OOE+OO 4.47E-02 8.94E-02 Output Heat Output 
U-235 -7.7765E-09 10,382.823 0.000 3.20E-Q4 2.39E-Q4 3.20E-Q4 /W_I /Wattal 
U-236 1.8050E-07 10,382.823 20,765.646 O.OOE+OO 1.87E-03 3.75E-03 2.27E+02 3.98E+02 
U-238 -1.7914E-07 10,382.823 0.000 2.33E-02 2_14E-02 2.33E-Q2 Total Total 
V-go 5.0088E-ol 10,382.823 20,765.646 O.OOE+OO 5.20E+03 1.04E+04 
Other Radionuclides 1.47E+04 2.94E+04 
m. Template SeIeetiim Summary, B_ andChecb 
TemDlate selection SummarY

From SFO Used Basis for Parameter Differences: 
Reactor Modera1or: FAST FAST This Template was used for the following reasons: 

Fuel Cladding: SST (HT9) SST This fuel matches on all pe:ramaters except enrichment (unknown). 
BOL HM Constituents: Pu02-U02 Pu and U 

BOl Enrichment 0/0: 10to~ 

Bumup Summary (MWd) Basis for burnup used in estimate: 
FromSFO Estimated 

Nomlnal:1 I 10,382.823 Nominal bumup taken from 8FD and converted to MWd using BOl=98.509kg 
Bounding: 20,765.646 Bounding bumup assumed to be twice nominal bumup. 

Checks 
Estimated Bumupl

Bumup Multiplier Given Bumup Estimated EOL HMlGiven EOL HM 
Nominal: 0.69 I 1.001 

Bounding: 1.38 ,
Reactor shutdown. core removal, storage, shlpptng or other date confmmng that Irradiation ceased for fuel.
 

2Tolal bumup for all fuel associated with this worksheet must be divided by SOL heavy metal mass to get specific bumup values (MWd/MT).
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I Fuel Radionuclide Inventory Worksheet 

1. Fuel and"'~hJfonuation Estimated 
Fuel Name: FFTF-TFA-PO-2.4 & 5 'Fuel decay start date: 1992 Canister usage: 

SNFID#: 333 Estimates as of: 2030 18"x15' 
Fuel Units & Doser: 3 - HEX ARRAY 169 ROD Tamplale: FFTF (FAST. SST. 10 to 30%. Pu & U) 0.60 
_vy Metal Ma..: BOl= : EOl=131.25k9 "rampl... Bumup(MWd): 5011.2 
ROD Siorage SlIe: HANFORD Tamplale BOL _vy Metal M... (MT): 0.0329181
 

Template Decay Time" 35 years
 

D. Estimates m Xo x. b Yo Y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonslsec 
Radionuelide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (boUnding) 
Ae-227 6.1822E-12 10.725.307 11.359.598 O.ooE+OO 6.63E-OS 7.02E-OS AV9. MaV 
Am-241 1.1066E-Ql 10,725.307 11,359.598 2.74E+02 1.46E+03 1.53E+03 0.0150 3.797E+14 
Am-242m 1.9247E-03 10,725.307 11,359.598 O.ooE+OO 2.ooE+Ol 2.19E+Ol 0.0250 7.403E+13 
Am-243 1.0740E-04 10,725.307 11,359.598 O.ooE+OO 1.15E+OO 1.22E+OO 0.0375 8.586E+13 
C-14 2.6042E-Q5 10,725.307 11,359.598 O.ooE+oo 2.79E-Ol 2.96E-Ql 0.0575 8.760E+13 
CI-36 3.4243E-l0 10,725.307 11,359.598 O.ooE+OO 3.67E-oo 3.89E-oo 0.0850 4.112E+13 
Cm-243 4.oo29E-04 10,725.307 11,359.598 O.ooE+OO 4.36E+OO 4.62E+OO 0.1250 2.894E+13 
Cm-244 1.6024E-03 10,725.307 11,359.598 O.ooE+OO 1.72E+Ol 1.82E+Ol 0.2250 3.318E+13 
Co-ro 3.4283E-Q3 10,725.307 11,359.598 O.ooE+OO 3.68E+Ol 3.89E+Ol 0.3750 1.438E+13 
Cs-l34 1.5565E-Q3 10,725.307 11,359.598 O.ooE+OO 1.67E+Ol 1.77E+Ol 0.5750 5.827E+14 
Cs-135 4.7693E-05 10,725.307 11,359.598 O.ooE+OO 5.12E-Ql 5.42E-Ql 0.8500 6.088E+12 
Cs-137 1.4007E+OO 10,725.307 11,359.598 O.ooE+OO 1.50E+04 1.59E+04 1.2500 7.288E+12 
EU-l54 1.6184E-Q2 10,725.307 11,359.598 O.ooE+OO 1.74E+02 1.84E+02 1.7500 1.649E+11 
Eu-155 1.3775E-02 10,725.307 11,359.598 O.ooE+OO 1.48E+02 1.56E+02 2.2500 3.367E+07 
Fe-55 3.8035E-04 10,725.307 11,359.598 O.ooE+OO 4.OSE+OO 4.32E+OO 2.7500 1.886E+08 
H-3 3.8454E-Q3 10,725.307 11,359.598 O.ooE+OO 4.12E+Ol 4.37E+Ol 3.5000 1.234E+06 
1-129 1.2891E-Q6 10,725.307 11,359.598 O.ooE+OO 1.38E-02 1.46E-02 5.0000 4.484E+05 
Kr-85 2.7858E-02 10,725.307 11,359.598 O.ooE+OO 2.99E+02 3.16E+02 7.0000 5.113E+04 
Np-237 3.7516E-oo 10,725.307 11,359.598 O.ooE+OO 4.02E-02 4.26E-Q2 11.0000 5.847E+03 
Pa-231 1.24B8E-l1 10,725.307 11,359.598 O.ooE+OO 1.34E-07 1.42E-07 
Pb-21 0 2.4206E-12 10,725.307 11,359.598 O.ooE+OO 2.60E-OS 2.75E-OS 
Pm-147 1.5671E-02 10,725.307 11,359.598 O.ooE+OO 1.68E+02 1.78E+02 
Pu-238 1.4877E-02 10,725.307 11,359.598 O.ooE+OO 1.60E+02 1.69E+02 
PU-239 -3.5520E-Q2 10,725.307 0.000 2.25E+03 1.87E+03 2.25E+03 
Pu-240 2.0690E-Q2 10,725.307 11,359.598 1.14E+03 1.36E+03 1.38E+03 
Pu-241 -1.4799E+OO 10,725.307 0.000 5.13E+04 3.54E+04 5.13E+04 
PU-242 1.1252E-05 10,725.307 11,359.598 3.05E-Ol 4.25E-Ol 4.32E-Ol 
Ra-226 7.8524E-12 10,725.307 11,359.598 O.ooE+OO 8.42E-OS 8.92E-OS 
Ra-228 2.4086E-16 10,725.307 11,359.598 O.ooE+OO 2.58E-12 2.74E-12 
RU-loo 1.5066E-Q5 10,725.307 11,359.598 O.ooE+OO 1.62E-Ql 1.71E-Ql 
5e-79 1.0127E-Q5 10,725.307 11,359.598 O.ooE+OO 1.09E-Ql 1,15E-Ol 
5n-126 4.3902E-Q5 10,725.307 11,359.598 O.ooE+OO 4.71E-Ol 4.99E-Ql 
Sr-90 5.0088E-01 10,725.307 11,359.598 O.ooE+OO 5.37E+03 5.69E+03 
Tc-99 3.9412E-04 10,725.307 11,359.598 O.OOE+OO 4.23E+OO 4.48E+OO 
Th-229 2.7219E-12 10,725.307 11,359.598 O.ooE+OO 2.92E-OS 3.09E-Q8 
Th-23O 1.0441E-09 10,725.307 11,359.598 O.ooE+OO 1.12E-05 1.19E-05 
Th-232 3.1689E-16 10,725.307 11,359.598 O.ooE+OO 3.40E-12 3.60E-12 
T1-2OS 4.6636E-Q7 10,725.307 11,359.598 O.ooE+OO 5.ooE-Q3 5.3OE-Q3 
U-232 1.2638E-Q6 10,725.307 11,359.598 O.ooE+OO 1.36E-02 1.44E-Q2 Thermal Power 
U-233 5.7451E-l0 10,725.307 11,359.598 O.ooE+OO 6.16E-oo 6.53E-Q6 Nominal Heat Bounding 
U-234 4.3044E-Q6 10,725.307 11,359.598 O.ooE+OO 4.62E-Q2 4.89E-Q2 Output Heat Output 
U-235 -7.7765E-Q9 10,725.307 0.000 4.61E-04 3.78E-Q4 4.61E-Q4 lWnttsl lWnttsl 
U-236 1.8050E-Q7 10,725.307 11,359.598 O.ooE+OO 1.94E-03 2.05E-Q3 2.67E+02 2.89E+02 
U-238 -1.7914E-Q7 10,725.307 0.000 3.36E-Q2 3.17E-Q2 3.36E-02 Total Total 
Y-90 5.0088E-Ql 10,725.307 11,359.598 O.ooE+OO 5.37E+03 5.69E+03 
Other Radionuelides 1.52E+04 1.61E+04 
W. TettlPl!Ite~s..a-o,,& alldCheeks 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor_: FAST FAST This Template was used for the following reasons: 

Fuel Cladding: SST(D9) SST This fuel matches on 011 pammeters exceptenrictlmenl (unkno,",). 
BOL HM Constituents: PU02-U02 Pu and U 

BOL enrichment "'0: 101030 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal:1 I 10,725.307 Norrinol bumup,_from SFD and converted to MWd using BOL=I41.995kg
Boundlng:1 I 11,359.598 Bounding bumup taken from SFD and converted to MWd using BOl.=I41.995kg 

Checks 

Estimated Bumupl 
BumUD MulllDllar Given BumUD EoIImatad EOL HMlGlven EOL HM 

Nominal: 0.50 I 1.001 
Bounding: 0.53 , 

Reactor shutdown, core removal. storage, shIpping or other date confirming that Irradiation ceased for fuel.
 

2Total bumup for all fuet associated with this worKsheet must be divided by BOl heavy metal mass to get specific bumup values (MWdlMT).
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