Fuel Radionuclide inventory Worksheet , I

KT

—

L Fuel and Template Information » 7, 11 ¢ Estimated
Fuel Name FRR MTR-S (U308-LEU) INDONESIA "Fuel decay start date 2010 Canister usage
SNFID# 502 Estimates as of. 2010 18°x10'
Fuel Units & Descr 142 - ASSEMBLY Template: ATR (Light Water, Alum , 60 to 100%, U)
Heavy Metal Mass: BOL=177.5kg EOL=159 75kg Memplate Bumup{MWd) 3672
ROD Storage Stte- SRS Template BOL Heavy Metzl Mass (MT) 0 00116689
- - . Template Decay Time 5 yoars
I, Estmates * ol m Xn Xp b Yn Yo Gamma Sources
. . . . - . . P Photon Total
A Ci/MWd From SN {~°  Bounding Fuel nitiat Activity  ® IFuel  Bounding Fuel Energy  Photons/sec
Radionuchde - . Template . ~ Fuel Burnup (MWd)® Burnup (MWd)* (Ci) tnventories(Ci) Inventories(Ci) | ~ Group {bounding)
Ac-227 14545E-10 16,809 59 33,619 19 0 00E+00 2 44E-06 4 89E-06 Avg MeV
Am-241 1 1190E-03 16,809 59 33,619 19 0.00E+00 1 88E+01 3 76E+01 00150 6 436E+15
Am-242m 4 5425E-07 16,809 69 33,619 19 0 0CE+00 7 64E-03 1.53E-02 00250 1.397E+15
Am-243 1 4921E-06 16,809.59 33,619 19 0 00E+00 2 51E-02 5.02E-02 00375 1.289E+15
c-14 5 7244E-09 16,809.59 33,619 19 0 00E+00 9 62E-05 1.92E-04 00575 1.268E+15
CI-36 1.3124E-32 16,809 59 33,619 19 0 O0E+00 2.21E-28 4 41E-28 0 0850 8 083E+14
Cm-243 2.3676E-07 16,809 59 33,619 19 0 O0E+00 3 98E-03 7.96E-03 01250 7 000E+14
Cm-244 5.2042E-05 16,809 59 33,619 19 0 00E+00 8.75E-01 1 75E+00 0.2250 6 851E+14
Co-60 3 8208E-05 16,809 69 3361919 0 00E+00 6 42E-01 1.28E+00 0 3750 3 316E+14
Cs-134 4 8693E-01 16,809 59 33,619 19 0 00E+00 8 19E+03 1 64E+04 05750 4 555E+15
Cs-135 3 4477E-06 16,809 59 33,619 19 0 00E+00 5 BOE-02 1 16E-01 0 8500 6 379E+14
Cs-137 2 8731E+00 16,809 69 33,619 19 0 00E+00 4 83E+04 9 66E+04 1.2500 1187E+14
Eu-154 8 2053E-02 16,809 59 33,619 19 0 00E+00 1.38E+03 2 76E+03 17500 4977E+12
Eu-155 3 9134E02 16,809 69 33,619 19 0 00E+00 6 58E+02 1.32E403 22500 1044E+13
Fe-55 6 742903 16,809 59 33,619.19 0 DOE+00 1 13E+02 2.27E+02 2.7500 6 DOGE+10
H3 1.0599E-02 16,809 59 33,619 19 0 00E+00 1 78E+02 3 56E+02 3.5000 6 661E+09
1-129 7.5300E-07 16,809.59 3361919 0 00E+00 1.27E-02 2 53E-02 S 0000 2.002E+404
Kr-85 2 8595E-01 16,809 59 33,619 19 0 00E+00 4 81E+03 9 61E+03 7 0000 2.232E+03
Np-237 9 5479E-06 16,809 59 33,619 19 0 00E+00 1 60E-01 3 21E-01 11 0000 2.516E+02
Pa-231 8 9297E-10 16,809 59 33,619 19 0 00E+00 1.50E-05 3 0OE-05
Pb-210 3 7609E-12 16,809 59 3361919 0 00E+00 6 32E-08 1.26E-07
Pm-147 2 5452E+00 16,809 59 33.619 19 © 00E+00 4.28E+04 8 56E+04
Pu-238 2 0550E-02 16,809 69 33,619 19 0 00E+00 345402 6 91E+02
Pu-239 4 2838E-04 16,809 69 33,619 19 0 00E+00 7.20E+00 144E401
Pu-240 2 4401E-04 16,809 59 33,619.19 0 00E+00 4 10E+00 8.20E+00
Pu-241 6 8764E-02 16,809 59 33,619.19 0 O0E+00 116E+03 2.31E+03
Pu-242 3 6329E-07 16,809 59 33,619 19 0 00E+00 6 11E-03 1.22E-02
Ra-226 3 8045E-11 16,809.59 33,619 19 0 00E+00 6 40E-07 1.28E-06
Ra-228 2 9902E-15 16,809 59 33.619 19 0 00E+00 5 03E-11 101E-10
Ru-106 1.9055E-01 16,809 59 33.619 19 0 00E+00 3.20E+03 6 41E+03
Se-79 1.2936E-05 16,809 59 33,619 19 0 00E+00 217E-01 4 3501
Sn-126 1 1574E-05 16,809 59 33,619 19 0 00E+D0 1 95E-01 3 89E-01
Sr-90 2 7505E+00 16,809 59 33.619 19 0 00E+00 4 62E+04 9 25E+04
Tc-99 4.2239E-04 16,809 59 33,619 19 0 00E+00 7 10E+00 142E+01
Th-229 1 B848E-12 16,809 59 33.619 19 0 0CE+00 317E08 €.34E-08
Th-230 1 7042E-08 16,809 59 33,619 19 0 00E+00 2 B6E-D4 5.73E-04
Th-232 7 8132E-15 16,809 59 33,619.19 0 O0E+00 131E-10 2 63E-10
Ti-208 4 4063E-08 16,809 59 33,619 19 0 00E+00 7 AN1E-04 1 48E-03
U-232 13151E07 16,809 59 33,619 19 0 00E+00 2.21E-03 4 42E03 Thermat Power
U-233 1 9564E-09 16,809 59 33,619 19 0 00E+00 3.29E-05 6 58E-05 Nominal Heat -Bounding
U-234 1 8371E-04 16,809 59 33,619 19 0 00E+00 3 09E+00 6 18E+00 . Output /" Heat Output
U-235 -2 7235E-06 16,809 59 000 7 67E-02 3 09E-02 7 67E-02 {Watts) - (Watts)
U-236 — 1.6493E-05 16,809 59 33,619 19 0 00E+00 2 60E-01 6.21E-01 8.52E402 170E403
U-238 -4 2851E-09 16,809 59 000 4 77E-02 4 77E-02 4 77E-02 Total Total
Y-90 2 7505E+00 16,809 59 33,619 19 0 00E+00 4 62E+04 9 25E+04
Other Radionuchdes - - 8 65E+04 1 73E+05
J1L Template Selection S y, Burnup S v, And Checks tn. &t ¥ ownon i
Template S y - j
From SFD Used Basis for P: Ditferences*
Reactor Moderator LIGHT WATER UGHT WATER [Thes Template was used for the followng reasons N
Fuel Claddi ALUM ALUM [Ths fuel maiches ATR Template on all but one p { makng ATR a bk
BOLHMC U U tch.
BOL Ennchment %" 20 60 to 100 -
Burnup Summary (MWd)" e Basts for burnup used in
From SFD E d
inat | 16 809.59{Nommnal bumup calculated from the heavy metal mass destroyed.
Bounding | - - 33619 19 burmup assumed o be twice nominal bumup
Checks -« o -
Estimated Burnup/
Burnup p Given Burnup d EOL. HWGiven EOL HM
Nominat [ 030 101 i
Bounding | 0 60) . .
Reactor shutdown, core removal, storage, shipping or other date confirming that imadiation ceased for fuel
2Total burnup for all fuel jated with this nus!bedvldedbyBOLheavyme!almassmgetspecﬁlcb\mupvalues(MWd/Mﬂ -
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Fuel Radionuchide Inventory Worksheet B

L. Fuel and Template Information, ;- .4 5 .= Estimated
Fuel Name FRR MTR-S (U308-LEU) PERU "Fuel decay start date, 2010 Canister usage*
SNF ID #, 504 Estimates as of: 2010 18"x10'
Fue{ Units & Descr: 23 - ASSEMBLY Template: ATR (Light Water, Alum , 60 to 100%, U)
Heavy Metal Mass: BOLx=32.2kg, EOL=28 98kg *Template Burnup(MWd). 3672
ROD Storage Ste SRS Template BOL Heavy Metal Mass (MT): 000116689
Template Decay Time: 5 years
1I. Estimates . -8 m X Xp b Yn Yo Gamma Sources
o - Photon "~ Total
. CiMWd From Nominal. ., Bounding Fuel |ntial Activity  Nominal Fuel- BoundingFuel | “Energy  Photons/sec
Radionuchde < - Template . Fuel Burnup (MWd)® Burnup (MWd)* (Ci) I ones{Ci) L ones{C| Group {bounding)
Ac-227 1 4545E-10 3,049 40 6,098 80 0 0DE+00 4 43E-07 8 87E-07 Avg. MeV —
Am-241 1 1190E-03 3,049 40 6,098 80 0 00E+00 341E+00 6.82E+00 00150 1 177E+415
Am-242m 4 5425E-07 3,049 40 6,098 80 0 00E+00 1 39E-03 2.77E-03 00250 2.535E+14
Am-243 14921E-06 3,049 40 6,098 80 0 00E+00 4 S5E-03 9 10E-03 00375 2.339E+14
C-14 5 7244E-09 3,049 40 6,098 80 0 0OE+00 1 75E-05 3 49E-05 00575 2.300E+14
Cl36 13124E-32 3,049 40 6,098 80 0 00E+00 4 00E-29 8 00E-29 00850 1 466E+14
Cm-243 2 3676E-07 3,049 40 6098 80 0 DOE+D0 7 22E-04 1 44E-03 0 1250 1.270E+14
Cm-244 5 2042E-05 3,049 40 6,098 80 0 00E+00 159E-01 3.17E-01 0.2250 1.243E+14
Co-60 3 8208E-05 3.049 40 6,098 80 0 00E+00 117E-01 2.33E-01 0 3750 6 016E+413
Cs-134 4 8693E-01 3,049 40 6,098 80 0 OOE+00 148E+03 2 97E+03 0 5750 8.263E414
Cs-135 3 4477E-06 3,049 40 6,098 80 0 00E+00 1 05E-02 2.10E-02 0 8500 1 157E+14
Cs-137 2 8731E+00 3,049 40 6,098 80 0 00E+00 8 76E+03 175E+04 12500 2 153E+13
Eu-154 8.2053E-02 3,049 40 6,098 80 0 00E+00 2 50E+02 5 00E+02 17500 9 028E+11
Eu-155 39134E-02 3,049 40 6,098 80 0 00E+00 1 19E+02 2 39E+02 22500 1.894E+12
Fe55 6 7429E-03 3,048 40 6,098 80 0 00E+00 2 D6E+01 4 11E+01 27500 1089E+10
H-3 1.0599E-02 3,049 40 6,098 80 0 DOE+00 3.23E+01 6 46E+01 3.5000 1.208E+09
1-129 7.5300E-07 3,049 40 6,098 80 0 00E+00 2 30E-03 4 59€-03 5 0000 3 633E+03
Kr-85 2 8595E-01 3,049 40 6,098 80 0 DOE+00 8.72E+02 1 74E+03 7 0000 4.050E402
Np-237 9.5479E-06 3,049 40 6,098 80 0 DOE+00 291E-02 5 82E-02 11.0000 4.566E+01
Pa-231 8.9297E-10 3,049 40 6,098 80 0 D0E+00 2 72E-06 5 45E-06
Pb-210 3.7609E-12 3,049 40 6,098 80 0 00E+00 1 15E-08 2 29€E-08
Pm-147 2 5452E+00 3,049 40 6,098.80 0 00E+00 7.76E+03 1 55E+04
Pu-238 2 0550E-02 3,049 40 6,098.80 0.00E+00 6.27E+01 1 256402
Pu-239 4 2838E-04 3.04940 6,098 80 0.00E+00 1.31E+00 2 61E+00
Pu-240 2 4401E-04 3,049 40 6,098 80 0.00E+00 7 44E-01 1 49E+00
Pu-241 6 8764E-02 3,04940 6,098 80 0 O0E+00 2 10E+02 4 19£+02
Pu-242 3 6329E-07 3,04940. 6,098 80 0 O0E+00 1.11E-03 2 22E-03
Ra-226 3 8045E-11 3,04940- 6,098 80 0 00E+00 1 16E-07 2 32€-07
Ra-228 2 9902E-15 3,049 40 6,098 80 0 O0E+00 9 12E-12 1 82E-11
Ru-106 1 9055E-01 3,049 40 6,098 80 0 Q0E+00 5 81E+02 1.16E4+03
Se-79 1 2936E-05 3,049 40 6.098 80 0 00E+00 3 94E-02 7 89E-02
Sn-126 1 1574E-05 3,049 40 6,098 80 0 00E+00 3 53E-02 7 D6E-02
Sr-90 2 7505E+00 3,049 40 6,098 80 0 00E+00 8 39E+03 1 68E+04
Tc-99 4 2239E-04 3,049 40 6,098 80 0 O0E+00 1 29E+00 2.58E+00
Th-229 1 8848E-12 3,049 40 6.098 80 0 00E+00 5 75E-09 1 15E-08
Th-230 1 7042E-08 3,049 40 6,098 80 0 COE+00 5 20E-05 1 04E-04
Th-232 7 8132E-15 3,049 40 6,098 80 0 00E+00 2 38E-11 4 77E-11
T1-208 4 4063E-08 3,049 40 6.098 80 0 00E+00 1 34E-04 2 69E-04
U-232 1 3151E-07 3,049 40 6,098 80 0 00E+00 4 01E-04 8 02E-04 Thermal Power
U-233 1 9564E-09 3,049 40 6,098 80 0 00E+00 5 97E-08 1.19E-05 N i Heat Bounding®
U-234 18371E-04 3,049 40 6,098 80 0 00E+00 5 60E-01 1.12E+00 - Output Heat Output
U-235 -2 7235E-06 3,049 40 000 1 14E02 3 13E-03 1.14E-02 {Watts) (Watts)
U-236 1 5493E-05 3,049 40 6,098 80 0 00E+00 4 72E-02 9 45E-02 1.55E402 3 09E+02
U-238 -4 2851E-09 3,049 40 000 9 04E-03 9 03E-03 9 (4E-03 Total Total
Y-90 2.7505E+00 3,049 40 6.098 80 0 00E+00 8 39E+03 1 68E+04
Other Radionuciides 1 57E+04 3.14E+04
11 Template Selection S v, Burnup S g, and Checks. 27t © 5 .. 33, s2
Template S B y -~
From SFD Used |Basis for Parameter Differences:
Reactor Moderator UIGHT WATER UGHT WATER Thes Template was used for the following reasons:
Fuel Cladding ALUM ALUM | This fuel matches ATR Template on all but one p (enrichment} making ATR a
BOLHMC it U U match.
BOL Enrichment % 16 42857201 60 to 100
|Bumup Summary (MWd)* |Basis for burnup used in estmate:
From SFD E o
Nominal [ 3,049 40jNominal bumup calcutated from the heavy metal mass destroyed.
Bounding | 6 098 80]Bounding bumup assumed 1 be twice nommal bumup.
Checks
Estimated Burnup/
Burmnup p Given p Estimated EOL HWGwven EOL HM
Neminal l 030,
Boundng | 0 60|
'Reactor shutdown, core removal, storage shipping or other date confirming that iradiation ceased tor fuel
*Total bumup for al fuel with this heet must be divided by BOL heavy metal mass to get specific burmup values (MWA/MT).
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Fuel Radionuchide Inventory Worksheet - T

iL ¥uel and Template Information ", idn Estimated
Fuel Name FRR MTR-S (U3SI2 LEU) CANADA "Fuel! decay start date 2010 Carnister usage
SNFID# 513 Estimates as of: 2010 18°x10'

Fuel Units & Descr: 35 - ASSEMBLY Template- ATR (Light Water, Alum , €0 to 100%, U)

Heavy Metal Mass® BOL=50 75kg EOL=45 675kg 3Template Burnup{MWd) 3672
ROD Storage Site SRS Template BOL Heavy Metal Mass (MT) 000116689
Template Decay Time 5 years
1. Eshmates - -." -~ m Xe Xy b Yo Yo Gamma Sources
: Photon Total
CUMWdFrom :  : Nommal . Bounding Fuel ntial Activity ~ Nommal Fuel  Bounding Fuel Energy  Photons/sec
Rad fack Template Fue! Bumup (MWd)® Bumup (Mwd)® - (C]) Inventories(Ci)  Inventones{Ci) Group {bounding)
Ac-227 14545€-10 4,806 12 9,612 25 0 COE+00 6 99E-07 1 40E-06 Avg MeV .
Am-241 1 1190E-03 4,806 12 9,61225 0 00E+00 5 38E+00 1 08E+01 00150 1.854E+15
Am-242m 4 5425E-07 4,806 12 9,612.25 0 Q0E+00 2.18£-03 4.37E-03 00250 3995E+14
Am-243 1 4921E-06 4,806 12 9,612.25 0 00E+00 7.17E-03 1 43E-02 00375 3 687E+14
C-14 S 7244E-09 4,806 12 9,612.25 0 00E+00 2.75E-05 5.50E-05 00575 3 625E+418
CI-36 1 3124E-32 4,806 12 9,612.25 0 00E+00 6.31E-29 1.26E-28 00850 2.311E+14
Cm-243 2 3676E-07 4,806 12 9,612.25 0 00E+00 1 14E-03 2 28E-03 01250 2001E+14
Cm-244 5 2042E-05 4,806 12 9,612.25 0 00E+00 2 50E-01 5 00E-O1 0.2250 1950E4+14
Co-60 3 8208E-05 4,806 12 9,612.25 0 00E+00 1 84E-01 3 67E-01 0.3750 9 481E+13
Cs-134 4 8693E-01 4,806.12 9,612.25 0 00E+00 2.34E403 4 68E+03 05750 1 302E+15
Cs-135 34477E-06 4,806 12 961225 0 00E+00 1 66E-02 3 31E-02 0.8500 1 824E+14
Cs-137 2 8731E+00 4,806 12 9,61225 0 00E+0Q 1.38E+04 2 76E+04 1.2500 33936413
Fu-154 8.2053E-02 4,806 12 9,612 25 0 00E+00 3 94E+02 7 BOE+02 17500 14236412
Eu-155 3 9134E-02 4,806 12 9,61225 0 00E+00 1 88E+02 3 76E+02 2.2500 2.985E412
Fe-55 6 7429E-03 4,806 12 9,61225 0 00E+00 3 24E+01 6 48E+01 27500 1 717E+10
H3 1 0599E-02 4,806 12 9,612 25 0 00E+D0 5 09E+01 1 02E402 3 5000 1 904E409
1-129 7.5300E-07 4,806 12 9,61225 0 00E+00 3 62E-03 7.24E-03 5 0000 5 724E403
Kr-BS 2 BS95E-01 4,806 12 9,612.25 0 00E+00 137E+03 2 75E403 7 0000 6.382E402
Np-237 9 5479E-06 4,806 12 9,612 25 0 00E+00 4 §9E-02 9 18E-02 110000 7 195E401
Pa-231 8 9297€-10 4,806 12 9,612.25 0 00E+00 4.29E-06 8 58E-06
Pb-210 3 7609E-12 4,806 12 9,612.25 0 00E+00 1.81E-08 3 62E-08
Pm-147 2 5452E400 4,806 12 9,612.25 0 00E+00 1.22E404 2.45E+04
Pu-238 2 0550E-02 4,806 12 9,612.25 0 00E+00 9 88E+01 1 98E+02
Pu-239 4 2838E-04 4,806 12 9,612.35 0 00E+00 2.06E+00 4 12E+00
Pu-240 2 4401E-04 4,806 12 9,612.25 0 00E+00 1.17E400 2 35E+00
Pu-241 6 8764E-02 4,806.12 9 612.25 0 00E+00 3.30E+02 6 61E+02
Pu-242 3 6329E-07 4,806.12 9,612.25 0 00E+00 175E-03 3 49E-03
Ra-226 3 8045E-11 4,806.12 9,612.25 0 00E+00 1 83E-07 3 66E-07
Ra-228 2.9902E-15 4,806 12 961225 0 00E+00 1 44E-11 2 87E-11
Ru-106 1.9055E-01 4,806 12 9,61225 0 00E+00 9 16E+02 1 83E+03
Se-79 1.2936E-05 4,806 12 9,61225 0 00E+00 6 22E-02 1.24E-01
Sn-126 1.1574E-05 4,806 12 9,612 25 0 00E+00 5 S6E-02 1.11E01
Sr-90 2 7505E+00 4,806 12 9,612 25 0 00E+0D0 1 32E+04 2 64E+04
Tc-99 4.2239E-04 4,806 12 9,612 25 0 0OE+00 2 03E+00 4 06E+00
Th-229 - 1 8848E-12 4,806 12 9,612.25 0 OCE+00 9 06E-09 1 81E-08
Th-230 1 7042€E-08 4,806 12 9,612.25 0 00E+00 8.19E-05 1 64E-04
Th-232 7 B132E-15 4,806 12 9,612.25 0 00E+00 3 76E-11 751E-11
T1208 4 4063E-08 4,806 12 9,612.25 0 00E+00 2 12E-04 4 24E-04
U-232 1 3151E-07 4,806 12 9,612.25 0 00E+00 6 32E-04 1 26E-03 Thermal Power
U-233 1 9564E-09 4,806 12 9.612.25 0 DOE+00 9 40E-06 1 88E-05 Heat B ding
U-234 1 8371E-04 4,806 12 9,612.25 0 DOE+00 8 B3E-O1 1 77E+00 - Output Heat Output
U-235 -2.7235E-06 4,806 12 000 2 19€-02 8 B4E-03 2 19E-02 {Watts) - (Watts)
U-236 1.5493E-05 4,806 12 9.612.25 0 00E+00 7 45E-02 1 49E-01 2.44E+02 4.87E402
U-238 -4.2851E-09 4,806.12 000 136E-02 1 36E-02 1.36E-02 Total Total
Y-80 2 7505E+00 4,806.12 9,61225 0 DOE+00 1.32E+404 2 64E404
Other Radionuchdes 2 47E+04 4 94E+04
J11. Template Selection S v, Burnup S v, and Checks =5 b 2wt
T S y : | -
From SFD Used Basis for Parameter Differences:
Reactor Moderator UIGHT WATER LIGHT WATER [This Template was used fof the followming reasons
Fuel Cladding ALUM ALUM [Thes fuet matches ATR Template on aft but one p ) making ATR a
BOL HM Constituents v U maich,
BOL Enrichment % 20 60 to 100
[Burnup Summary (MWd)* > {Basis for burnup used in
From SFD Estwnated 1
Nominal [ 4,806 12{Nominal bumup calculated from the heavy metal mass desboyed
Bounding | 9 612.25}Bounding bumup assumed 1o be twice nominal bumup
Checks
Estimated Bumup/
Burnup L Glven Burnup Estimated EOL HWGiven EOL HM
inal 030
Bounding l 0 60|
‘Reactor shutdown core removal, storage, shipping or other date confirming that kradiation ceased for fue!
#Total bumup for alt fuel iated with this must be divided by BOL heavy metal mass to get specific bumup values (MWd/MT)
DOE/SNF/REP-078 March 2003
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Fuel Radionuchde Inventory Worksheet

L Fuel and Template Information 3 ;. > =

Fuel Name: FRR MTR-S (U3S!2 LEU) GERMANY
SNF 1D #: 519
Fuel Units & Descr: 97 - ASSEMBLY

"Fuel decay start date:
Estimates as of:

Template: TRIGA-AI (LWAJ-Zrx Alum , 10 to 20%, U)

2010
2010

Estimated
Canister usage:

18°x10°

Heavy Metal Mass BOL=1552kg, EOL=131 804kg *Template Bumnup(MWd): 665
ROD Storage Site SRS Template BOL Heavy Metal Mass (MT): 000018
Template Decay Time* 5 years
LI Eshmates = - "= m Xa Xp b Yo Yo Gamma Sources
‘ N Photon Total
CV/MWd From Nominal Bounding Fuel inmal Activity  Nominal Fuel  Bounding Fuel Energy  Photons/sec
Radionuclide Template Fuel Burnup (MWd)® Burmnup (MWd)? (Ci) - Inventories(Ci) Inventones(Ci) Group (bounding)
Ac-227 8 0632E-10 22,332 30 44,664.59 0 00E+00 1 BOE-05 3 60E-05 Avg MeV o
Am-241 22586E-03 22,33230 44,664.59 0 00E+00 5 04E+01 1 01E402 00150 7.557E+15
Am-242m 1 9925E-06 22,332 30 44,664 59 0 00E+00 4 45E-02 8 90E-02 00250 1641E+15
Am-243 2 3323E-07 22,332 30 44,664 53 0 00E+00 521E-03 1 04€-02 00375 2.044E415
C-14 4 3308E-05 22,332 30 44 664 59 0 00E+00 9 67E-01 1 93E+00 00575 1.567E+15
CI-36 4 3023E-08 22,332 30 44,664 59 0 0CE+00 9 61E-04 192E-03 00850 1097E+15
Cm-243 2 7429E-07 22,332 30 44,664 59 0 00E+00 6.136-03 123E-02 01250 1 640E+15
Cm-244 3 1504E-06 22,332.30 44,664 59 0 Q0E+00 7 4E-02 141E-01 0.2250 9 155E+14
Co-60 3 1008E-02 22,332.30 44,664 59 0 00E+00 6 92E+02 1.38E+03 03750 4 075E+14
Cs-134 1 0367E-01 22,332.30 44,664 59 0 COE+D0 2 32E+03 4 83E+03 0.5750 5 166E+15
Cs-135 3 1549E-05 22,332 30 44,664 59 0 00E+00 7 05E-01 141E+00 0.8500 1.272E415
Cs-137 2 7564E+00 22,332 30 44,664 59 0 00E+00 6 16E+04 1 23E+05 1.2500 1 318E+15
Eu-154 1.3490E+00 22,332 30 44,664.59 0 00E+00 3 01E+04 6 03E+04 17500 IT73E+13
Eu-155 4.3880E-01 22,332 30 44,664.59 0 00E+00 9 80E+03 196E+04 22500 4.586E+12
Fe-55 8 6782E-03 22,332 30 44,664.59 0 00E+00 1.94E4+02 3 88E+02 2.7500 3725E410
H-3 1 0805E-02 22,332 30 44,664 59 0 O0E+00 241E+02 4 83E+02 3.5000 4.353E+09
1-129 7 3805E-07 22,332 30 44,664 59 0 00E+00 1 65E-02 3 30E-02 5 0000 2.558E+04
Kr-85 2 5218E-01 22,332 30 44,664 59 0 00E+00 5 63E+03 1.13E+04 7 0000 2894E+03
Np-237 1 4463E-06 22,332 30 44,664 59 0 0CE+00 3 23E-02 6 46E-02 11 0000 3.206E+402
Pa-231 3 5970E-09 22,332.30 44,664 59 0 00E+00 8 03E-05 161E-04
Pb-210 8 2511E-15 22,332.30 44,664 59 0 00E+00 1 84E-10 3 69E-10
Pm-147 2 0767E+00 22,332.30 44,664 59 0 00E+00 4 64E+04 9.28E+04
Pu-238 13514E-03 22,332.30 44,664 59 0 O0E+00 3 02E+01 6 04E+01
Pu-239 5 6947E-03 22,332.30 44,664 59 0 O0E+00 1 27E+02 2 54E+02
Pu-240 2.2647E-03 22,332.30 44,664 59 0 O0E+00 5 06E+01 1 01E+02
Pu-241 12574E-01 22,332 30 44,664 59 0 00E+00 2 81E+03 5 62E+03
Pu-242 3 0602E-07 22,33230 44,664.59 0 00E+00 6 B3E-03 1 37E-02
Ra-226 5 7353E-14 22,332 30 44,664.59 0 00E+00 1 28E-09 2 56E-09
Ra-228 1 8150E-10 22,332 30 44,664 59 0 O0E+00 4.05E-06 8 11E-06
Ru-106 9 3744E-02 22,332 30 44,664 59 0 00E+00 2 09E+03 4 19€+03
Se-79 1 2938E-05 22,332 30 - 44,664 59 0 O0E+00 2 89€-01 5 78E-01
Sn-126 1.2239€-05 22,332 30 44,664 59 0 00E+00 2 73E-01 5 47E-01
Sr-90 2 6000E+00 22,332.30 44,664 59 0 00E+00 5 81E+04 1.16E+05
Te-99 4 4120£-04 22,332.30 44,664 59 0 00E+D0 9 B5E+00 1 97E+01
Th-229 14748E-10 22,332 30 44,664 59 0 00E+00 3 29E-06 6 59E-06
Th-230 1 9549E-11 22,332.30 44,664 59 0 00E+D0 4 37E-07 8.73E-07
Th-232 2 3744E-10 22,332 30 44,664 59 0 00E+00 5 30E-06 1 06E-05
T-208 1 9459E-08 22,332 30 44,664 59 0 DOE+00 4 35E-04 8 69E-04
U-232 5 6015E-08 22,332 30 44,664.59 0 00E+00 1.25E-03 2 SOE-03 Thermal Power
U-233 13132E-07 22,332 30 44,664 59 0 00E+00 2.93E-03 S 87E-03 N { Heat Bounding
U-234 1 7323E-07 22,332.30 44,664 59 0 00E+00 3 87E-03 7 74E-03 Output - Heat Output
U-235 -2 6159E-06 22,332 30 000 6 71E-02 8 66E-03 6 71E-02 {Watts) (Watts) ~
U-236 12717605 22,332.30 44,664 59 0 00E+00 2 84E-01 5 68E-01 1.12E+03 2.24E403
U-238 -3 8857E-08 22,332.30 000 4 17E-02 4 09E-02 4 17E-02 Totat Total
Y-90 2 6015E+00 22,332.30 44,664 59 0 00E+00 5 81E+04 1.16E+05
Other Radionuclides 8 40E4+04 1 70E+05
T11. Template Selection S vy, Burmup S y, and Checks.. 022  Lor> ax
Template S S Y B {
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 C. U U
BOL Enrichment % 19 101020 1
|Burnup Summary (MWd)? |Bas:s for burnup used in estimate:
From SFD Estimated
Nominal | 22,332.30]Nominal bumup calculated from the heavy metal mass destroyed.
Bounding | 44 664 59|Bounding bumup assumed 10 be twice nomnal bumup
Checks
Estimated Burnup/
Burnup M Given B p Esti d EOL HM/Given EOL HM
Nominal | 389 100
Boundng | 779
‘Reactor shutdown, core removal, storage, shipping or other date confirming that frradiabon ceased for fuel
2Total bumup for all tuel associated with this worksheet must be divided by BOL heavy metal mass 1o get specrfic bumup values {(MWdMT)
DOE/SNF/REP-078 March 2003
Rewision 0 Page C-404 ot C-581
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Fuel Radionuchide inventory Worksheet . s .

L Frel and Template Information__:....30 Estimated
. Fuel Name FRR MTR-S (U3SI12 LEU) GERMANY "Fuei decay start date 2010 Canister usage-
- SNFID# 1067 Estimates as of: 2010 18"x10'
Fuel Units & Descr: 7 - ASSEMBLY Template ATR (Light Water Alum , 60 to 100% U)
Heavy Metal Mass: BOL=14 7kg EOL=12936kg 2Template Bumup{MWd) 3672
' ROD Storage Site SRS Template BOL Heavy Metal Mass (MT)* 000116689
= - Temnplate Decay Time § years
— Al Estioates > -7 m Xn Xy b Yo Yo Gamma Sources
- - ] Photon .  Total
7 CUMWdFrom ! Bounding Fuel  nitial Activity -, N {Fuel  Bounding Fuel Energy  Photons/sec
" Radionuclide Template ~ Fuel Burnup (MWd)®? Burnup (MWd)? cn - Inventones(Ci)  Inventones{Ci} Group (bounding)
. Ac-227 1 4545E€-10 1,670 54 3,341.08 0 00E+00 2 43E07 4 B6E-07 Avg MeV —
~— Am-241 1 1190E-03 1,670 54 3,341 08 0 00E+00 1 87E+00 3 7TAE+00 00150 6 446E+14
Am-242m 4 5425E-07 1,670 54 3.34108 0 00E+00 7 59E-04 152E-03 00250 1.389E+14
Am-243 1.4921E-06 1,67054 3,34108 0 00E+00 2 49E-03 4 99E-03 00375 1.281E+14
C-14 5 7244E-09 1,670 54 334108 0 00E+00 9 S6E-06 1.91E-05 00575 1 260E+14
Cl-36 1.3124E-32 1,670 54 3,341 08 0 00E+00 2.19E-29 4.38E-29 00850 8 033E+13
—_ Cm-243 2 3676E-07 1,670 64 3,341 08 0 00E+00 3.96E-04 7.91E-04 01250 6 956E+13
Cm-244 5 2042E-05 1,670 54 3,341 08 0 O0E+00 8 69E-02 1 74E-01 0.2250 6.808E+13
Co-60 3 8208E-05 1,670 54 3,341 08 0 00E+00 6 38E-02 1 28E-01 03750 3.296E+13
Cs-134 4 8693E-01 1,670 54 3,341 08 0 00E+00 8 13E+02 1 63E+03 05750 4527E+14
. Cs-135 3 4477E-06 1,670 54 3,341 08 0 00E+00 5 76E-03 1 15E-02 08500 6.339E+13
Cs-137 2 8731E+00 1,670 54 3,341 08 0 D0E+00 4 BOE+03 9 60E+03 1.2500 11796413
- Eu-154 8.2053E-02 1,670 54 3,341 08 0 00E+00 1 37E+02 2 7T4E+02 17500 4 946E+11
Eu-155 391HEL2 1,670.54 3,341 08 0 00E+00 6 S4E+01 1.31E+402 22500 1 037E+12
Fe-55 6 7429E-03 1,670 54 3,341 08 0 0DE+00 1 13E401 2.25E+01 27500 5 968E+09
H-3 1 0599E-02 1,670 54 3,341 08 0 00E+00 177E+01 3 54E+01 3 5000 6 619E+08
1-129 7 5300E-07 1,670 54 3,341.08 0 00E4+00 1.26E-03 2 52E-03 5 0000 1.988E+03
Kr-85 2 8595E-01 1,670 54 3,341 08 0 0OE+00 4 78E+02 9 55E+02 7 0000 2216E402
Np-237 9 5479E-06 1,670 54 334108 0 00E+00 1 60E-02 31902 11 0000 2 498E+01
Pa-231 8 9297E-10 1,670 54 3,341 08 0 D0E+00 149E-06 2 98E-06
§ Pb-210 3.7609E-12 1,670 54 3,341 08 0 00E+00 6 28E-09 1.26E-08
! Pm-147 2.5452E+00 1,670.54 3,34108 0 0OE+00 4 25E+03 8 50E+03
e, Pu-238 2 0550E-02 1,670 54 334108 0 00E+00 3 43E4+01 6 87E+01
— Pu-239 4.2838£-04 1,670 54 3,341 08 0 00E+00 7.16E-01 1.43E+00
Pu-240 2 4401E-04 1,670 54 3,341 08 0 00E+00 4 08E-0t 8 15E-01
Pu-241 6 8764E-02 1,670 54 3,34108 O 0OE+00 1.15E+402 2 30E+02
, Pu-242 3 6329E-07 1,670 54 3.341 08 0 00E+00 6 07E-04 121E03
' Ra-226 3 8045E-11 1,670 54 3,341 08 0 00E+00 6 36E-08 1.27E-07
f— Ra-228 2 9902E-15 1,670 54 3,341 08 0 00E+00 5 DOE-12 9 99E-12
Ru-106 1.9055E-01 1,670.54 3,341 08 0 DOE+00 3 18E+02 6 37E+02
Se-79 1.2936E-05 1,670.54 3,341 08 0 00E+00 2 16E-02 4.32E-02
Sn-126 1 1574E-05 1,670 54 3,34108 0 00E+00 1.93€-02 3 87E-02
: Sr-90 2 7505E+00 1,670 54 334108 0 00E+D0 4 59E+03 9 196403
I Tc-99 4.2239E-04 1,670 54 3,341.08 0.00E+00 7.06E-01 1 41E400
ha Th-229 1 8848E-12 1,670 54 3,341 08 0 00E+00 3 15E-09 6 30E-09
Th-230 1 7042E-08 1,670 54 3,341 08 0 0OE+00 2 B5E-05 5 69E-05
Th-232 7 8132E-15 1,670 54 3,341 08 0 DOE+00 1 31E-11 261E-11
TH208 4 4063E-08 1.67054 3,341 08 0 00E+00 7.36E-05 1.47E-04
' U-232 1.3151E-07 1,670.54 3,341 08 0 00E+00 2.20E-04 4.39E-04 Thermal Power
— u-233 1 9564E-09 1,670.54 3,341 08 0 00E+00 3.27E-06 6 S4E-06 Heat Bounding |
U-234 18371E-04 - 1,670 54 3,341 08 0 00E+00 3 07€-01 6 14E-01 Output Heat Output
U-235 - -2.7235E-06 1,670 54 000 6.35E-03 1 80E-03 6 35E-03 " (Watts) (Watts) N
U-236 - 1 5493E-05 1,670 54 3,341.08 0 00E+00 2.59E-02 5 18E-02 B8A7E+01 1.69E+02
U-238 -4.2851E-08 1,670 54 000 3 95E-03 3 95E-03 3 95E-03 Total Total
— Y-90 2 7505E+00 1,67054 3,341 08 0 00E+0C 4 59403 9 19E+03
—-— Other Radionuchdes 8 59E+03 1 72E+04
TU. Template Selection S v, Burnup S v, and Checks 7 54 %%~ &4 224
K Template Sel y
l From SFD Used |Basis for Par D ]
. Reactor Moderator- LIGHT WATER LIGHT WATER This Template was used for the followang reasons.
Fuel Cladd: ALUM ALUM [This fuet matches on all parameters except enrichment.
BOLHMC U U
- BOL Enrichment % 20 00000028 60 to 100
{
l’_’i {Burnup Summary (MWd)* IBasis for burnup used in
From SFD Estimated
Nomunat | 16705 bumup from the heavy metal mass destroyed.
. Bounding | 3,341 08]Bounding bumup assumed to be tce nominal burmup
s
] -
! Checks
Estimated Burnup/
Burnup Multpl Given Esbmated EOL HM/Given EOL HM
Nominal [ 036
Bounding | 072
‘Reactor shutdown, core removal, storage, shipping o other date confirming that irradiation ceased for fuet
*Total bu'mpluanmelasodaledwimmlswomsheelmu&beﬁvidedbyBOLheawme!al mass to get specific bumup values (MWdMT).
— DOE/SNF/REP-078 March 2003
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Fuel Radionuclide Inventory Worksheet .

L Fuel and Template Information 53 .3 34

Fuel Name: FRR MTR-S (U3S12 LEU) GREECE

SNF ID #: 532
Fuel Unns & Descr: 67 - ASSEMBLY

Heavy Metal Mass: BOL=74 37kg- EOL=67 683kg

'Fuel decay start date: 2010

Estimates as of: 2010
Template: ATR (Light Water, Alum., 60 to 100%, U}

*Template Burnup(MWd): 3672

Estimated

Canister usage:
18"x10'

ROD Storage Stte: SRS Terplate BOL Heavy Metal Mass (MT): 000116689
Tempiate Decay Time: § years
I, Estimates > - 7. m Xn Xp b Yn Yo Gamma Sources
s . Photon Total
cimwd From Nominal Bounding Fuel ¢ |nitial Actvity  Nominal Fuel  Bounding Fuel Energy . Photons/sec
Radionuclide Template Fuel Bumup (MWd)? Burnup (MWd)® - {Ci) - Inventones(Ci) - Inventones{Ci) Group (bounding)
Ac-227 1 4545E-10 6,33234 12,664 68 0 0DE+00 9.21€-07 1 84E-06 Avg MeV -
Am-241 1 1190E-03 6,332 34 12,664.68 0 00E+00 7 09E+00 142E+01 0.0150 2 443E415
Am-242m 4 5425E-07 6,33234 12,664 63 0 00E+00 2 88E-03 5 75E-03 00250 S5.264E+14
Am-243 14921E-06 6,33234 12 664 68 0 00E+00 9 45E-03 189E-02 00375 4.857E+14
C-14 57244E-09 6,332 34 12,664 68 0 00E+00 3 62E-05 7 25E-05 00575 4 776E414
C1-36 13124E-32 633234 12 664 68 0 O0E+00 8 31E-29 1 66E-28 0.0850 3045414
Cm-243 2.3676E-07 6,33234 12,664 68 0 00E+00 1 50E-03 3 00E-03 01250 2637E+14
Cm-244 5.2042E-05 6,332 34 12,664 68 0 00E+00 3 30E-01 6 59E-01 0.2250 2.581E+14
Co-60 3 8208E-05 6,332 34 12,664 68 0 00E+00 2 42E-01 4 B4E-01 0.3750 1.249E+14
Cs-134 4 8693E-01 633234 12,664 68 0 00E+00 3 08E+03 6 17E+03 05750 1716E+15
Cs-135 3 4477E-06 6,332 34 12,664 68 0 00E+00 2 18E-02 4 37E-02 08500 2.403E+14
Cs-137 2 8731E+00 6,332 34 12,664 68 0 00E+00 1 82E+04 3 64E+04 1.2500 4471E+13
Eu-154 8.2053E-02 6,332.34 12,664 68 0.00E+00 5.20E+02 1 04E+03 17500 1875E+12
Eu-155 3 9134E-02 6,332 34 12,664 68 0 0CE+00 2 48E+02 4 96E+02 22500 3 932E+12
Fe-55 6 7429E-03 6,332.34 12,664 68 0 00E+00 4.27E+01 8.54E+01 2.7500 2.262E+10
H3 1 0599E-02 6,332.34 12,664 68 0 00E+00 6 71E+01 1.34E+02 35000 2.509E+09
1-129 7 S300E-07 6,332.34 12,664 68 0 00E+00 4 77E-03 9 54E-03 5 D000 7 547€403
Kr-85 2 8595E-01 6,332.34 12,664 68 0 00E+00 1.81E+03 3 62E+03 7 0000 8 414E402
Np-237 9 5479E-06 6,332.34 12,664 68 0 00E+00 6 05E-D2 1.21E-01 11 0000 9 486E+01
Pa-231 8 9297E-10 633234 12,664 68 0 00E+00 5 65E-06 1.13E-05
Pb-210 3 7609E-12 6,332 34 12,664 68 0 00E+00 2.38E-08 4.76E-08
Pm-147 2 5452E+00 6.332 34 12,664 68 0 00E+00 1 61E404 3 22E+04
Pu-238 2 0550E-02 6,332 34 12,664 68 0 0OE+00 1.30E+02 2 60E+02
Pu-239 4 2838E-04 6,332 34 12,664 68 0 DOE+00 2 T1E+00 5 43E+00
Pu-240 2 4401E-04 6,332 34 12,664 68 0 00E+00 1 55E+00 3 09E+00
Pu-241 6 B764E-02 6,332 34 12,664 68 0 00E+00 4 35E+02 8 71E+02
Pu-242 3 6329E-07 6,33234 12,664 68 0 00E+00 2.30E-03 4 60E-03
Ra-226 3 BO4SE-1t 6,332 34 12,664 68 0 00E+00 2 41E-07 4 82E-07
Ra-228 2 9902E-15 633234 12,664 68 0 00E+0Q 1 89€-11 3 79E-11
Ru-106 1 9055E-01 6,33234 12,664 68 0 00E+00 121E+03 2 41E+03
Se-79 1.2936E-05 6,332 34 12,664 68 0 00E+00 8 19E-02 1 64E-01
Sn-126 1.1574E-05 6,332 34 12,664 68 0 00E+00 7 33E-02 147E-01
Sr-90 2.7505E+00 6,332 34 12,664 68 0 O0E+00 174E+04 3 48E404
Tc-99 4.2239E-04 6,332 34 12,664 68 0 00E+00 2 67E+00 5 35E+00
Th-229 1 8848E-12 6,332.34 12,664 68 0 0CE+00 1 19E-08 2 39E-08
Th-230 1 7042E-08 6332.34 12,664 68 0 00E+00 1 08E-04 2 16E-04
Th-232 7 8132E-15 6,33234 12,664 68 0 00E+00 4 95E-11 S 90E-11
TI-208 4 4063E-08 6,332.34 12,664 68 0 00E+00 279E-04 5 S8E-04
U-232 1 3151E-07 6,332.34 12,664 68 0 00E+00 8 33E-04 167E-03 Thermal Power
U-233 1 9564E-09 6,332.34 12,664 68 0 00E+00 1.24E-05 248E-05 Nominal Heat . Bounding
U-234 18371E-04 6,332 34 12,664 68 0 00E+00 1.16E+00 2.33E+00 Output Heat Output
U-235 -2.7235E-06 6.332.34 000 3 21E-02 1.49E-02 3.21E-02 (Watts) - (Watts)
U-236 1 5493E-05 6,332 34 12,664 68 0 00E+00 9 81E-02 1 96E-01 3.21E+02 6 A2E+02
U-238 -4.2851E09 6,332.34 000 2 00E-02 2.00E-02 2.00E-02 Total Total
Y-90 2 7505E+00 6,332 34 12,664 68 0 0OE+00 1 74E+04 3 48E+04
Other Radionuckdes + 3 26E+04 6 S1E+04
1, Template Selection S ¥, Burnup $ Y, and Checks o 24 “u =% %= 2003
Template S y i} ]
From SFD Used |Basis for Parameter Differences:
Reactor Moderator LIGHT WATER LIGHT WATER [Thes Template was used for the following reasons:
Fuel Ct. ALUM ALUM  Thes fuet matches ATR Template on aXl but one { malang ATR & b
BOL HM C. it U U maich,
BOL Ennchment % 20 6010 100
{Burnup Summary (Mwd)* Basis for burnup used in estimate:
From SFD Estwmated
Nominal| 6 332.34)Nommnat bumup calculated from the heavy metal mass destroyed.
Bounding'| 12,664 68|Bounding bumup assumed 1 be twice nomindl bumup.
Checks
Estimated Burnup/
Burnup Multiplier Given Bumup Estimated EOL HWGiven EOL HM
Nominat | 027
Bounding | 0 54

'Reactor shutdown, core removal, storage, shipping or other date confirming that irradiation ceased for fuel
*Total bumup for all fuet associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd/MT)
DOE/SNF/REP-078 March 2003
Revision 0 Page C-406 of C-581

L.



(

Fuel Radionuclide Inventory Worksheet

1. Fuel and Template Information .7 %

ownan

Fue! Name FRR MTR-S (U3SI2 LEU) JAPAN

SNFID#® 506

s

Fuel Units & Descr- 70 - ASSEMBLY

Fuel decay start date: 2010
Estimates as of 2010
Template

Heavy Metal Mass BOL=73.5kg, EOL=T0 413kg 2Template Burnup{MWd) 3672
ROD Storage Site SRS Template BOL Heavy Metal Mass (MT): 000116689
Template Decay Time* 5 years

ATR (Light Water, Alum , 60 to 100%, U)

Estmated

Canrster usage:
18°x10*

I Estimates "<« 7 -m - Xn Xy b ¥n b Gamma Sources
. e - - . Photon Total
* CiMwd From . *Nominal Bounding Fuel nitial Activity , Nominal Fuel  Bounding Fuel Energy © Photons/sec
Radionuclide  °. *  Template Fuel Burnup (MWd)® Burnup (MWd)® [(=)) inventories(Ci)  Inventories(Ci) Group * (bounding)
Ac-227 1 4545E-10 2,923 45 5,846 90 0 DOE+00 4.25E-07 8 S0E-07 Avg MeV —
Am-241 1 1190E-03 2,923 45 5,846 90 0 00E+00 3 27E+00 6 S4E+00 00150 1 128E+15
Am-242m 4.5425E-07 2,923 45 5,846 90 0 00E+00 1.33E-03 2 66E-03 00250 2430E+14
Am-243 1.4921E-06 2,923 45 5,846 90 0 00E+00 4 36E-03 8 72E-03 00375 2243E+14
C-14 5 7244E-09 2,92345 5,846 90 0 0DE+00 1 67E-05 3 35E-05 00575 2.205E+14
CI-36 1.3124E-32 2,923 45 5,846 90 0 00E+00 3 B4E-29 7 67E-29 0 0850 1406E+14
Cm-243 2.3676E-07 2,923 45 5,846 90 0 00E+00 6 92E-04 1 38E-03 01250 1217E+14
Cm-244 5 2042E-05 2,923.45 5,846 90 0 00E+00 1 52E-01 3 04E-01 02250 1191E+414
Co-60 3 8208E-05 2,92345 5,846 90 0 00E+00 1 12E-01 2 23E-01 03750 5 767E+13
Cs-134 4 8693E-01 2,923 45 5,846 90 0 00E+00 142E+03 2 85E+03 05750 7 922E414
Cs-135 3 4477E-06 2,92345 5,846 90 0 00E+00 1 01E-02 2 02E-02 0 8500 1109E+14
Cs-137 2 8731E+00 2,92345 5,846 90 0.00E+00 8 40E+03 1 68E+04 12500 2.064E+13
Eu-154 8.2053E-02 2,92345 5,846 90 0 00E+00 2 40E+02 4 80E+02 17500 8 655E+11
Eu-155 3 9134E-02 2,92345 5,846 90 0 DOE+00 1.14E402 2.29E+02 2.2500 1.815E+12
Fe-55 6 7429E-03 2,92345 5,846 90 0 DOE+0Q 1.97E+01 3 94E+01 27500 1044E+10
H-3 1.0599E-02 2,923 45 5,846.90 0 00E+00 3 10E+01 6.20E+01 3 5000 1 158E+09
1129 7 5300E07 2,92345 5,846 90 0 DOE+00 2.20E-03 4 40E-03 50000 3 508E403
Kr-85 2 8595E-01 2,923 45 5,846 90 0 00E+0Q * 8 36E+02 1 67E+03 7 0000 3 913E402
Np-237 9 5479E-06 2,92345 5,846 90 0 00E+00 2 79E-02 5 58E-02 11 0000 4 411E+401
Pa-231 8 9297E-10 2,923.45 5,846 90 0 00E+00 2 61E-06 5 22E-06
Pb-210 3 7609E-12 2,923 45 5,846 90 0 00E+00 1 10E-08 2.20E-08
Pm-147 2 5452E+00 2,92345 5,846 90 0 O0E+00 7 44E+03 149E404
Pu-238 2 0550E-02 - 292345 5,846 90 0 00E+00 6 01E+01 1.20E+402
Pu-239 4.2838E-04 2,923 45 5,846 90 0 00E+00 1.25E+00 2 S0E+00
Pu-240 2 4401E-04 2,923 45 5,846 90 0 OOE+00 7.13E-01 1.43E+00
Pu-241 6.8764E-02 292345 6,846 90 0 O0E+00 2 01E+02 4 02E+02
Pu-242 3.6329E-07 2,923 45 5,846 90 0 00E+00 1 06E-03 212E-03
Ra-226 3 8045E-11 2,923 45 5,846 90 0 00E+00 1 1MEQ7 2 22E-07
Ra-228 2 9902E-15 2,923 45 5,846.90 0 00E+00 8 74E-12 1 75E-11
Ru-106 1 9055E-01 2,923 45 5846 90 0 00E+00 5 57E+02 1 11E403
Se-79 1.2936E-05 2,923 45 5,846 90 0 O0E+DQ 3 78E-02 7 56E-02
Sn-126 11574E-05 2,923 45 5,846 90 0 00E+00 338E-02 6 77E-02
Sr-90 2 7505E+00 2,923.45 5,846 90 0 00E+00 B 04E+03 1 61E404
Tc-99 4 2239E-04 2,92345 5,846 90 0 00E+00 1 23E+00 2 47E+00
Th-229 1 8848E-12 2,923 45 5,846 90 0 00E+00 5S51E-09 1.10E-08
Th-230 17042E-08 2,92345 65,846 90 0 00E+00 4.98E-05 9 96E-05
Th-232 7 8132€-15 292345 5,846 90 0 00E+00 2.28E-11 4 57E-11
TL208 4 4063E-08 2,923 45 5,846 90 0 00E+00 1.29E-04 2 58E-04
U-232 1.3151E-07 2,923 45 5,846 90 0 00E+00 3 B4E-04 7 69E-04 Thermal Power
U-233 1.9564E-09 - 2,92345 5,846 90 0 DOE+00 5 72E-06 1 14E-05 Heat Bound:
U-234 1 8371E-04 2.92345 5,846 90 0 O0E+00 5 37E-01 1 07E+00 . Output Heat Output
U-235 -2 7235E-06 2,92345 000 3 18E-02 2 38E-02 3 18E-02 {Watts) {Watts)
U-236 1.5493E-05 2,92345 5,846 90 0 00E+00 4 53E-02 9 06E-02 1.48E+02 2.96E+02
U-238 -4.2851E-09 2,923 45 000 1 9BE-02 1 98E-02 1 98E-02 Total Total
Y-90 2 7505E+00 2,923.45 5,846 80 0 00E+00 8 04E+03 1 61E+04
Other Radionuchdes 1 50E+04 3 01E+04
T, Template Selection S v, Burmup S y, and Checks .\ 2% o w88~ ~
Template Sek on § Y -
From SFD - Used |Basis for Par Drfferences:
Reactor M LIGHT WATER LIGHT WATER [This Template was used for the following reasons - -
Fuel Claddng ALUM ALUM [Thes ket matches on all parameters except enrichment,
BOL HM C: U U
BOL Enrichment % 20 00000028 60 to 100
[Bumup Summary (MWd)* - . {Basis for burnup used in t
From SFD Estmated 1 ~
Nominat [ 2.923 45]Nomnal bumup calculated from the heavy metal mass destroyed.
Boundsng | 846 90Bounding bumup assumed o be twice nominal bumup
Checks o~ <
Estimated Bumup/
Burnup P Given Bumup { d EOL HWGiven EOL HM
inal 013 1.00
Bounding [ 025
YReactor shutdown, core removal, storage stupping or other date confimmung that lradiation ceased for fuel
2Total bumup for all fuel with this must be divided by BOL heavy metal mass to get specific bumup values (MWd/MT)
DOE/SNF/REP-078 March 2003
Revision 0 Page C-407 of C-581
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Fuel Radionuclide Inventory Worksheet -

L Fuel and Template Information ;s ": g Estimated
Fuel Name: FRR MTR-S (U3SI2 LEU) JAPAN "Fuel decay start date* 2010 Canister usage
SNF ID # 508 Estimates as of 2010 18"x10*
Fuet Units & Descr: 149 - ASSEMBLY Tempiate: ATR (Light Water, Alum , 60 to 100%, U}
Heavy Metal Mass: BOL=205 62kg; EOL=193.283kg emplate Burnup(MWd), 3672
ROD Storage Site: SRS Template BOL Heavy Metal Mass (MT): 000116689
T Decay Time: 5 years
1L Estmates < 1. « '3 m Xo Xa b ¥n Ys Gamma Sources
- o . > Photon Totat
CVvMWd From : inal - B g Fuel jninal Activity - Nominal Fuel .  Bounding Fuel Energy - Photons/sec
Radionuclide Template Fuel Bumup (MWd)® Bumup (MWd)® (ch In (Ci) | (Ci Group {bounding)
Ac-227 1 4545E-10 11,683 57 23,367 15 0 00E+00 1 70E-06 3 40E-06 Avg. MeV
Am-241 1 1190E-03 11,683.57 23,367 15 0 00E+00 1 31E+1 261E+01 00150 4 508E415
Am-242m 4 5425E-07 11,683.57 23,367 15 0 OCE+00 5 31E-03 1 06E-02 00250 97126414
Am-243 14921E-06 11,683.57 23,367 15 0 Q0E+00 1 74E-02 349E-02 00375 8 962E+14
C-14 5 7244E-09 11,683 57 23,367 15 0 00E+00 6 69E-05 134E-04 00575 8 B13E+14
Ci36 1 3124E-32 11,683 57 23,367.15 0 00E+00 1 53E-28 3 07E-28 00850 5618E+14
Cm-243 2 3676E-07 11,683 57 23,367.15 0 00E+00 277E-03 5 53E-03 01250 4 865E414
Cm-244 5 2042E-05 11,683 57 23.367.15 0 00E+00 6 O8E-01 1 22E400 0.2250 4 762E+14
Co60 3 8208E-05 11,683 57 23,367.15 0 00E+00 4 46E-01 8 93E-01 03750 2 305E+18
Cs-134 4 8693E-01t 11,683 57 23,367.15 0 OOE+D0 5 69E+03 1 14E+04 05750 3 166E+15
Cs-135 3 4477E-06 11,683 57 23,367.15 0 00E+D0 4 03E-02 8 06E-02 08500 4434E+14
Cs-137 2 8731E+00 11,683 57 23,367 15 0 00E+00 3 36E+04 6 71E+04 1.2500 8249E+13
Eu-154 8 2053E-02 11,683 57 23,367 15 0 00E+00 9 S9E+02 192E+03 17500 3459€+12
Eu-155 3 9134E-02 11,683 57 23,367 15 0 00E+00 4 57E+02 9 14E+02 2.2500 7.255E+412
Fe-55 6 7429E-03 11,683 57 23,367 15 0 00E+00 7 8BE+01 1 S8E+02 2.7500 4 174E+10
H-3 1 0599E-02 11,683 57 23,367 15 0 00E+00 1 24E+02 2 4BE+02 35000 4 629E+09
1-129 7 5300E-07 11,683 57 23,367 15 0 OCE+00 8 80E-03 1 76E-02 5 0000 1.397E+04
Kr-85 2 8595E-01 11,683 57 23,367 15 0 00E+00 3 34E+03 6 68E+03 7 0000 1.557E+03
Np-237 9 5479E-06 11,683 57 23,367 15 0 00E+00 1,12E-01 2 23E-01 110000 1 756E+02
Pa-231 8.9297E-10 11,683 57 23,367 15 0 00E+00 1 04E-05 2 09E-05
Pb-210 3.7609E-12 11,683.57 23,367.15 0 00E+00 4 39E-08 8 79E-08
Pm-147 2 5452E+00 11,683.57 23,367 15 0 00E+00 2.97E+04 5 95E+04
Pu-238 2 0550E-02 11,683.57 23,367.15 0 00E+00 2 40E+02 4 80E+02
Pu-239 4.2838E-04 11,683.57 23,367.15 0 00E+00 5.00E+00 1.00E+01
Pu-240 2 4401E-04 11,68357 23,367.15 0 00E+00 2 85E+00 5 70E+00
Pu-241 6 8764E-02 11,683 57 23,367.15 0 00E+00 8 03E+02 161E+03
Pu-242 3 6329€E-07 11,683 57 23,367.15 0 0OE+00 4.24E-03 8 49E-03
Ra-226 3 8045E-11 11,683 57 23,367.15 0 00E+00 4 44E-07 8.89E-07
Ra-228 2 9902E-15 11,683 57 23,367 15 0 00E+00 3 49€-11 6 99E-11
Ru-106 1 9055E-01 11,683 57 23,367 15 0 00E+00 2 23E+03 4 45E+03
Se-79 1 2936E-05 11,68357 23,367 15 0 00E+00 151E-01 3 02E-01
Sn-126 1 1574E-05 11,683 57 23,367 15 0 00E+00 1 35E-0t 2 70E-01
Sr-90 2.7505E+00 11,683 57 23,367 15 0 O0E+00 J21E+04 6 43E+04
Tc-99 4.2239E-04 11,68357 23,367 15 0 O0E+00 4 93E+00 9 87E+00
Th-229 1 8848E-12 11,683 57 23,367 15 0 00E+00 2 20E-08 4 40E-08
Th-230 1 7042E-08 11,683.57 23,367 15 0.00E+00 199€-04 3 98E-04
Th-232 7.8132E-15 11,683 57 23,367 15 0 00E+00 9 13E-11 183E-10
T1-208 4 4063E-08 11,683 57 23,367.15 0 00E+00 5 156-04 1 03E-03
U-232 13151E-07 11,683.57 23,367 15 0 00E+00 154E-03 3 07E-03 Thermal Power
U-233 1 9564E-09 11,683 57 23,367.15 0 00E+00 2.29E-05 4 57E-05 Nominal Heat Bounding
U-234 18371E-04 11,683 57 23,367.15 0 00E+00 2.15E+00 4.29E400 Output | Heat Output
U-235 -2.7235E-06 11,683 57 0 00 8 89E-02 5.70E-02 8 89E-02 (Wans) (Watts)
U-236 1 5493E-05 11,683 57 23,367.15 0 00E+00 1.81E-01 3 62E-01 5 92E+02 1 18E403
U-238 -4.2851E-09 11,683 57 000 6 53E-02 5.52E-02 5.53E-02 Total Totat
Y-90 2 7505E+00 11,683 57 23,367.15 0 00E+00 321E404 6 43E+04
QOther Radionuchdes 6 01E+04 1.20E+05
IT1. Template Selection Summary, Burnup S ry, and Checks 5~ 2 .« o5 =8 of
Temp Sel S y - <o C |
From SFO Used Basis for Parameter Differences:
Reactor Moderator LIGHT WATER LIGHT WATER This Template was used for the following reasons,
Fuel Cladding ALUM ALUM [Ths fuet matches ATR Template on all but one {envh making ATRa
BOLHMC 1] 1] match.
BOL Enrichment % 19 99999957 60 to 100
{Burnup Summary (MWd)’ |Basis for bumup used in
From SFD Estimated
Nominat | 11 683.57 [Nommal bumup calcutated trom the heavy metal mass destroyed.
Bounding | 23.367 15]Bounding bumup assumed to be twice nommal bumup
Checks
Estimated Burnup/
p Multip Given p Esti d EOL HM/Given EOL HM
\ | 018] { 100]
Bounding ! 0.36]
'Reactor shutdown, core removal, storage, shipping or other date confirming that irradiation ceased for fuel
otal burnup for at fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWA/MT)
DOE/SNF/REP-078 March 2003
Rewvision 0 Page C-408 of C-581
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Fuel Radionuchde inventory Worksheet -. « - .

{L.‘Fuel and Template Infor Bertacrins Estimated
Fuet Name* FRR MTR-S (U3SI2 LEU) NETHERLANDS "Fuel decay start date 2010 Canister usage.
SNFID# 510 Estimates as of 2010 18°x10'
Fuel Units & Descr 43 - ASSEMBLY _Template ATR (Light Water, Alm , 6010 100% U)
Heavy Metal Mass BOL=64.5kg: EOL=56 76kg Template Bumup{MWd) 3672 .
ROD Storage Stz SRS Template BOL Heavy Metal Mass (MT) 000116689
- - M - Template Decay Time - 5years i
1. Estimates "¢1. ¥ <o m Xq - Xy - - b - ~ Ya - Yo Gamma Sources
L L. « . - ) . N Photon Total
N Ci/MWd From Nominal Bounding Fuel Inial Activity . Nominal Fuel . Bounding Fuel Energy = Photons/sec
Radionuchide  * “Template Fuel Burnup (MWd)® ‘Bumup (MWd)*. -~ (CD) -~ - Inventones(Ci) _Inventones(Ci) Group {bounding)
Ac-227 1 4545E-10 7,329 93 14,659 86 0.00E+00 1.07E-06 2.13E-06 Avg MeV —
Am-241 1.1190E-03 7,329 93 14,659 86 0 O0E+00 8.20E+00 1 64E+01 00150 2.828E415
Am-242m 4.5425E-07 7,329 93 14,659 B6 0 O0E+00 3 33E-03 6 66E-03 00250 6 093E+14
Am-243 1 4921E-06 7,329 93 14,659 86 0 00E+00 109€-02 - 2 19E-02 00375 5 623E+14
C-14 5 7244E-09 732993 14,659 86 0 00E+00 4 20E-05 8 39E-05 00575 6 529E+14
C1-36 1 3124E-32 7,329 93 14,659 86 0 00E+00 9 62E-29 192E-28 00850 3.525E+14
Cm-243 2 3676E-07 7,329 93 14,659 86 0 00E+00 1.74E-03 3 47E-03 01250 3.052E+14
Cm-244 5.2042E-05 7,329 93 14,659 86 0 00E+00 3 81E-01 7.63E-01 02250 2.987E+14
Co-60 3.8208E-05 7,329 93 14,659 86 0 00E+0Q 2 8OE-01 5 60E-01 03750 1446E+14
Cs-134 4 8693E-01 7,329 93 14,659 86 0 0OE+00 3.57E+03 7 14E+03 0.5750 1.986E+15
Cs-135 3 4477E-06 7,329 93 14,659 86 0 00E+00 2 53E-02 5 05E-02 08500 2 782E+14
Cs-137 2 B731E+00 7,329 93 14,659 86 0 00E+00 2 11E+04 4 21E+04 1.2500 § 175E+13
Eu-154 - 8 2053E-02 7,329 93 14,659 86 0 00E+00 6 01E+02 1 20E+03 17500 2170E+412
Eu-155 - 3 9134E-02 7,329 93 14,659 86 0 00E+00 2 87E+02 § 74E+02 2.2500 4 552E+12
Fe-55 6 7429E-03 7,329 93 14,659 86 0 00E+00 4 94E+01 9 89E+01 2.7500 2619E+10
H-3 1.0599E-02 7.329 93 14,659 86 0 00E+00 7.77E+01 1.55E+02 3.5000 2.904E+09
1-129 7.5300E-07 7,329 93 14,659 86 0 00E+00 5 52E-03 1 10E-02 5.0000 8 722E403
Kr-85 2 BS95E-01 7,329 93 14,659 86 0 00E+00 2 10E+03 4 19E4+03 7.0000 9 724E+02
Np-237 9 5479E-06 7,329 93 14,659 86 0 00E+00 7 00E-02 140E-01 11 0000 1 096E+02
Pa-231 8 9297E-10 7.329 93 14,659 86 0 00E+00 -6 S5E-06 1.31E-05
Pb-210 3 7609E-12 7.329 93 14,659 86 0 00E+00 2 76E-08 5 51E-08 -
Pm-147 2 5452E+00 7,329 93 14,659 86 0 00E+0Q 1 87E+04 3 73E+04
Pu-238 2 0550E-02 7,329 93 14,659 86 0 00E+00 1.51E402 3 01E+02
Pu-239 4.2838E-04 7,329 93 14,659 86 0 0O0E+00 3.14E+00 6.28E+00
Pu-240 2 4401E-04 7,329 93 14,659 86 0 00E+00 1 79E+00 3 58E+00
Pu-241 6 8764E-02 7,329 83 14,659 86 0 DOE+00 5 D4E+02 101E+03
Pu-242 3 6329E-07 7,329 93 14,659 86 0 00E+00 2 66E-03 5 33E-03 -
Ra-226 3 8045E-11 7,329 93 14,659 86 0 00E+00 2 79E-07 5 58E-07
Ra-228 2 9902E-15 7,328 83 14,659 86 0 O0E+00 2 19E-11 4.38E-11
Ru-106 1 9055E-01 7,32993 14,659 86 0 00E+00 140E+403 2 79E+03
Se-79 1.2936E-05 7,329 93 14,659 86 0 00E+00 9 48E-02 1 90E-01
Sn-126 1 1574E-05 7,329 93 14,659 86 0 D0E+00 8 48E-02 170E-01 -
Sr-90 2 7505E+00 7,329 93 14,659 86 0 0DE+00 2 02E+04 4 03E+04
Tc-99 4.2239E-04 7,329 93 14,659 86 0 00E+00 3 10E+00 6 19E4+00 -
Th-229 1 8848E-12 732993 14,659 86 0 00E+00 1.38E-08 2 76E-08
Th-230 1 7042€E-08 7,329 93 14,659 86 0 00E+00 1.25E-04 2.50E-04
Th-232 7 8132E-15 7,329 83 14,659 86 0 00E+00 5.73E-11 1.15E-10 -
TH208 4 4063E-08 7.329 93 14,659 86 0 00E+00 3.23E-04 6 46E-04
U-232 . 13151E07 7,329 93 14,659 86 0 DOE+00 9 64E-04 1 93603 Thermal Power
U-233 1 9564E-09 7,329 93 14,659 86 0 00E+00 1 43E-05 2 87E-05 Nomunal Heat Bounding
U-234 1 8371E-04 - 7,329 93 14,659 86 0 0DE+00 1 35E+00 2 69E+00 - Output " 7 Heat Output
U-235 -2 7235E-06 7.329 93 000 2.79E-02 7 91E-03 2.79€-02 (Watts) _~ (Watts)
U-236 . 1 5493E-05 7,329 93 14,659 86 0 00E+00 1.14E-01 - 227E-01 3 72E402 7A3E 02
U-238 -4.2851E-09 7,32983 000 1 73E-02 1.73E-02 1.73E-02 Total Total
Y-90 2.7505E+00 7,329 93 14,659 86 0 00E+00 2.02E+04 4 03E+04
Other Radionuchdes c 3 77E+04 7.54E404 -
(11 Template Selection S v, Burmup S v, and Checks <y 27ommedy i) - - -
Temp S on y . B L. - -
From SFD Used |Basis for P Ditf - - -
R M LIGHT WATER LIGHT WATER [This Template was used for the followmg reasons
Fue! Cladd ALUM ALUM [Thws fuel marches on all parameters except ennchment.
BOL HM Constituents u u .
BOL Ennchment % 20 00000079 60 to 100 T - - - bl - -
Bumup y (MWd)* - =~ +  |Basis for burnup used in - -
From SFD Estimated R
Nominal [ 7,329 93] Nominal bumup calculated from the heavy metal mass destroyed.
Boundmng | - 14 659 86| burnup assumed 1o be twice nomnal bumup <= - - -
Checks - - .. - . .
Estimated Bumup/
Bumnup Multsplier Grven Burny, Estimated EOL HWGiven EOL HM
nat [ 036
Boundng | 072 - - Ea— L .
TReactor shistdown, core removal, storage, shipping or other date confirming that Irradiation ceased for fuel
2Total bumup for alt fuel assodaledwhh|hlsworkshee(muslbedvldedbyBOLheavymiafmssmgelspedﬁcbixmmvaJues (MWdAMT)
DOE/SNF/REP-078 March 2003
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Fuel Radionuchide Inventory Worksheet
L Fuel and Template Informations; % .o, 5% -

Estimated

Fuel Name: FRR MTR-S (U3SI2 LEU) TURKEY "Fuel decay start date: 2010 Canister usage:
SNF ID #: 528 Estimates as of, 2010 18"x10"
Fuel Units & Descr: 32 - ASSEMBLY Template, ATR (Light Water, Alum., 60 to 100%, U}
Heavy Metal Mass: BOL=67 2kg; EOL=59 136kg *Tempiate Burnup(MWd): 3672
ROD Storage Snte: SRS Template BOL Heavy Metal Mass (MT)* 000116689
Template Decay Twne: S years
LI, Estimateg .2~ & o, m Xy Xp b Ya - Y Gamma Sources
- ' M . [ T ‘o . Photon Total .
CiMwd From N ] Bounding Fuel inmal Activity  Nomunal Fuel Bounding Fuel Energy  Photons/sec
Radionuclide Template Fuel Bumup (MWd)® Burnup (MWd)? (Ci) " Inventories(Ci) Inventones{Ci) Group " (bounding)
Ac-227 1 4545E-10 7,636 76 15,273 53 0 O0E+00 1 11E-06 2.22E-06 Avg. MeV -
Am-241 1 1190€E-03 7,636 76 15,273 53 0 00E+00 8 55E+400 171E+0% 00150 2947E415
Am-242m 45425E07 . 7,636 76 15,273 53 0 00E+00 3.47E-03 6 94E-03 00250 6.348E+14
Am-243 1 4921E-06 763676 15,273 53 0 00E+00 1 14E-02 2 2B8E-02 00375 5.858E+14
C-14 5 7244E-09 7.63676 15,273.53 0 0CE+00 4 37E-05 8 74E-05 0.0575 5 760E+14
CI-36 13124E-32 7,636 76 15,273 53 0 00E+00 1 00E-28 2 00E-28 0.0850 3.672E+14
Cm-243 2 3676E-07 7.636.76 15,273 53 0 DOE+00 1 81E-03 3 62E-03 0.1250 3 180E+14
Cm-244 5.2042E-05 7.636.76 15,273 53 0 00E+00 3 97E-01 7.95E-01 02250 3112E+14
Co-60 3 8208E-05 7,636 76 15,273 53 0 00E+00 2 92E-01 5 84E-01 03750 1 507E+14
Cs-134 4 8693E-01 7.636 76 15,273 63 0 O0E+00 3.72E+03 7 44E+03 05750 2069E+15
Cs-135 3 4477E-06 7,636 76 15,273 53 0 00E+00 2 63E-02 5 27E-02 0 8500 2898E+14
Cs-137 2 8731E+00 7,636 76 15,273 53 0 00E+00 2 19E+04 4 39E+04 1.2500 53926413
Eu-154 8 2053E-02 7,636 76 15,273 53 0 00E+00 6 27E+02 1 25E+03 17500 2261E412
Eu-155 3 9134E-02 7.63676 1527353 0 00E+00 2 99E+02 5 98E+02 22500 4742E412
Fe-55 6 7429€-03 7,636 76 1527353 0 00E+00 5 15E+01 1 03E+02 2.7500 2.728E+10
H3 10599E-02 7.636 76 15,273.53 0 O0E+00 8 09E€+01 1.62E+02 3.5000 3 026E+09
1-129 7 5300E-07 7.636.76 15,273 53 0 00E+00 5 75E-03 1.15E-02 5 0000 9 087E+03
Kr-85 2 8595E-01 7,636.76 15,273 53 0 00E+00 2 18E+03 4.37E+03 7 0000 1013E+03
Np-237 9 5479E-06 7.636.76 15,273 53 0 00E+00 7.29E-02 1.46E-01 11 0000 1 142E+02
Pa-231 8.9297E-10 763676 16,273 53 0 00E+00 6 B2E-06 1.36E-05
Pb-210 3 7609E-12 7,636 76 15,273 53 0 00E+00 2 87E-08 574E-08
Pm-147 2 5452E+00 7,636 76 15,273 53 0 00E+00 194E+04 3 89E+04
Pu-238 . _2 0550E-02 7,636 76 15,273 53 0 00E+00 1 57E+02 3 14E+02
Pu-239 4 2838E-04 7,636 76 15,273 53 0 00E+00 I 27E+00 6 54E+00
Pu-240 24401E-04 7,636 76 15,273.53 0 00E+00 1 B6E+00 3 73E+00
Pu-241 6 8764E-02 7,636.76 15,273.53 0 00E+00 5.25E+02 1.05E+03
Pu-242 3 6329E-07 7.636.76 15,273 53 0.00E+00 277E-03 5.55E-03
Ra-226 3 8045E-11 7,636.76 15,273 53 0 O0E+00 2.91E-07 5 81E-07
Ra-228 2 9902E-15 7.636.76 15,273 63 0 00E+00 2.28E-11 4.57E-11
Ru-106 1 9055E-01 7,636 76 15,273 53 0 00E+00 146E+03 291E403
Se-79 1 2936E-05 7,636 76 15,273 53 0 00E+0Q 9 88E-02 1 98E-01
Sn-126 1 1574E-05 7,636 76 15,273 53 0 00E+00 8 84E-02 1 77E-01
Sr-90 2 7505E+00 7,636 76 15,273 53 0 00E+00 2 10E+04 4.20E+04
Tc-99 4 2239€E-04 7,636 76 15,273.53 0 00E+00 3 23E+00 6.45E+00
Th-229 1 8848E-12 763676 15.273.53 0 00E+00 144E-08 2 BBE-08
Th-230 17042E-08 7,636.76 15,273 53 0 00E+00 1 30E-04 2.60E-04
Th-232 7.8132E-15 7,636.76 15,273 53 0 00E+00 5 97E-11 1.19E-10
T1-208 4.4063E-08 - 7.636 76 15,273 53 0 00E+00 3.37E-04 6.73E-04
U-232 1.3151E€-07 7,636 76 15,273 53 0 00E+00 1.00E-03 201E-03 Thermal Power
U-233 1 9564E-03 7.636 76 15,273 53 0 DOE+00 1.496-05 2 99E-05 N | Heat B ]
U-234 1 8371E-04 7,636 76 15,273 53 0 00E+00 1 40E+00 2 81E+00 . Output ' Heat Output
U-235 -2 7235E-06 7,636 76 000 2 90E-02 8 24E-03 2 90E-02 (Watts) - (Watts)
U-236 1 5493E-05 7,636 76 15.273.53 0 D0E+00 1 18E-01 2 37E-01 3 87E+02 7.74E402
U-238 -4 2851E-09 7.636.76 000 1.81E-02 1 80E-02 181E-02 Total Total
Y-90 2 7505E+00 7.63676 15,273 53 0 00E+00 2.10E4+04 4.20E+04
Other Radionuclides 3.93E+04 7 86E+04
I, Template Selection S v, Burnup S Y. and Checks - sariscray by -
Template S Summary 1 - -
From SFD Used Basis for Parameter Differences®
Reactor Moderator LIGHT WATER LUIGHT WATER Tempiate was used for the following reasons
Fuel Cladding- ALUM ALUM fuel maiches on all parameders except enrichment,
BOL HM Constituents-| u U
BOL Enrichment % 20 00000028 60 10 100
P - N e
IBumup Summary (MWd)* {Basis for burnup used in
From SFD E - -
Nominal | 7.636.76{Nomnal bumup caculated from the heavy metal mass destroyed.
Bounding | 15,273 53; burnup assumed o be twice nommal bumup,
Checks
Estimated Bumup/ -
Bumup Multipher Given Bumup E: d EOL HWGiven EOL HM
Nominat | 036 I 101]
Bounding | 072
"Reactor shutdown, core removal, storage, shipping or other date conhrming that irradiation ceased for fuel
*Total bumup for all fuel associated with this worksheet must be dinded by BOL heavy metal mass to get specific bumup values (MWAMT)
DOE/SNF/REP-078 March 2003
Revision 0 Page C-410 of C-581



. Fuel Radionuclide Inventory Worksheet -

1 Fuel and Template Information 5, 0% 05 Estimated
Fuel Name* FRR MTR-S (UALX-HEU) CANADA TFuel decay start date 2010 Camster usage
SNFID# 720 Estimates as of 2010 18"x10
Fuel Units & Descr: 21 - MTR TYPE Template ATR (Light Water, Alum , 60 10 100°%, U}
Heavy Metal Mass  BOL=4 427kg EOL=2.862xg 3Template Burnup({MWd). 3672
ROD Storage Site SRS Template BOL Heavy Metal Mass (MT) 0.00116689
” ~~ Template Decay Time 5 years - - - -
A1, Estimates = * ;™ “m cC ~ Xa e L e T Yo~ = - VYo - Gamma Sources
C s . ! - S S - e Photon ..  .Total
N cimwa From - N ! Bounding Fuel  Injtial Activity | Fuel  Bc yFuel | . Energy  Photons/sec
Radionuclide " Template ~ "~ Fuel Bumup (MWd) Burnup (MWd)* «(Ci) ' - - inventones(Ci) Inventones(Ci) ~ Group (bounding) -
Ac-227 1 4545€E-10 1,481.61 2,963 22 0 00E+00 2 16E-07 4 31E-07 Avg MeV
Am-241 1 1190E-03 1,481.61 2,963 22 0 0O0E+00 1 66E+00 3.32E+00 0 0150 STI1TE+14 -~
Am-242m 4.5425E-07 1,481 61 2,963.22 0 00E+00 6 73E-04 1 35E-03 0 0250 1.232E414
Am-243 1 4921E-06 1,481 61 2,963.22 0 00E+00 2 21E-C3 4 42E-03 00375 1 137E+14
C-14 5.7244E-09 1,481 61 2,963 22 0 00E+00 8 48E-06 1 70E-05 00575 1 118E+14
CH36 1.3124E-32 1,481 61 2,963 22 0 00E+00 1.94E-29 3 89E-29 00850 7 124E413
Cm-243 2 3676E-07 1,481 61 2,963 22 0 00E+00 3 51E-04 7.02E-04 01250 6 170E+413
Cm-244 - 5 2042E-05 1,481 61 2,963 22 0 00E+00 7 T1E-02 1.54E-01 02250 6 038E+13
Co-60 3 8208E-05 1,481.61 2,963.22 0.00E+00 5 66E-02 1 13E-01 @ 3750 2923E+13
Cs-134 4 8693E-01 1,481.61 2,963.22 0 00E+00 7.21E+402 144E403 05750 4 015E+14
Cs-135 3 4477E-06 1,481 61 2,963.22 0 00E+00 S5 11E-03 1 02E-02 0 8500 5 622E+13
Cs-137 2.8731E+00 1,481 61 2,963.22 0 00E+00 4 26E+03 8 51E+03 1.2500 1046E+13
Eu-154 8.2053E-02 1,481 61 2,963 22 0 00E+0Q 1.22E4+02 2 43E+02 17500 4.387E+11
Eu-155 3 9134E-02 1,481 61 2,963 22 0 00E+00 5 80E+01 1.16E+02 22500 9.201ME+11
Fe-55 6 7429E-03 1,481 61 2,963 22 0 00E+00 9 99E+00 2.00E+01 27500 5293E+09
H-3 1 0599€-02 1,481 61 2,963 22 0 00E+00 1.57E+01 3 14E+01 3.5000 5.871E+08
129 7 S300E-07 1,481 61 2,963.22 0 0CE+00 112603 2 2303 5 0000 1 7556403
Kr-85 2 8595E-01 1,481 61 2,963.22 0 D0E+00 4 24E+02 8 47E+02 7 0000 1 957E+02
Np-237 9.5479E-06 1,481 61 2.963.22 0 00E+0Q 1 41E-02 2 83E£-02 -11 0000 2.206E+01
Pa-231 8 9297E-10 1,481 61 2,963 22 0 00E+00 1.32E-06 2 65E-06
Pb-210 3 7609E-12 1,481 61 2,963 22 0 00E+00 5 57E-09 111E-08 .
Pm-147 2 5452E+00 1,481 61 2,963 22 0 0DE+00 3 77E+03 7.54E+03 -
Pu-238 2 0550E-02 1,481.61 2,963.22 0 O0E+00 3 04E+01 6 09E+01 -7
Pu-239 4 2838E-04 1,481 61 2,963.22 0.00E+00 6 35E-01 1.27E+00 -
Pu-240 2 4401E-04 1,481 61 2,963.22 0 O0E+00 3 62E-01 7 23E-01 - -
Pu-241 6 8764E-02 1,481 61 2,963.22 0 00E+00 1 02E+02 2 04E+02
Pu-242 3.6329E-07 1,481 61 2,963 22 0 00E+00 5 38E-04 1.08E-03
Ra-226 3 8045E-11 1,481 61 2,963 22 0 00E+00 5 64E-08 1 13E-07
Ra-228 2 9902E-15 1,481 61 2,963 22 0 00E+00 4 43E-12 8 B6E-12
Ru-106 1 9055E-01 1,481.61 2,963 22 0 00E+00 2.82E+02 5 65E+02
Se-79 1 2936E-05 1,481.61 2,963.22 0 0OE+00 1 92E-02 - 3 83E-02
Sn-126 1 1574E-05 1,481.61 2,963.22 0 OCE+00 171E-02 3 43E-02
Sr-90 2 7505E+00 1,481 61 2,963.22 0 00E+00 4 0BE+03 8 15E+03
Tc-99 4.2239E-04 1,481 61 2,963.22 0 00E+00 6.26E-01 1.25E+00 -
Th-229 1 8848E-12 1,481 61 2,063 22 0 00E+00 2.79E-09 5.59E-09 -
Th-230 1 7042E-08 1,481 61 2,963 22 0 00E+00 2.53E-05 5 DSE-05
Th-232 7 B132E-15 1,481.61 2,963 22 0 00E+00 1 16E-11 2.32E-11
T1-208 4 4063E-08 1.481.61 2,963.22 0 00E+00 6 53E-05 -131E-04 -
U-232 1.3151E07 1,481 61 2,963.22 0 00E+00 1 95E-04 390E-04 - Thermat Power
U-233 1.9564E-09 1,481 61 2,963.22 0 00E+00 2 90E-06 5.80E-06 L | Hoat ~ ding
U-234 1.8371E-04 1,481 61 2,963.22 0 00E+00 2 72E-01 - 544E-01 -Output - Heat Output
U-235 -2 7235E-06 1.481.61 000 8 90E-03 4.86E-03 8 90E-03 ~ (Watts) (Watts)
U-236 1.5493E-05 1,481 61 2,963 22 0 00E+00 2.30E-02 4 59E-02 7.51E+01 150E402 —
U-238 -4.2851E-09 1,481.61 000 1 04E-04 9 78E-05 - 104E-04 Total Total
Y-90 2 7505E+00 1,481.61 2,963.22 0 00E+00 4 08E+03 8 15E+03 ~
Other Radionuchdes - 7 62E+03 152E+04 R « -
11, Template Selection S v, Burnup S v, and Checks =7 =y = = — .-
Template Select Y - " n " - p
From SFD Used {Basis for Parameter Ditferences: '
F M LIGHT WATER UIGHT WATER .
Fuel Cladding ALUM ALUM )
BOL HM C: Y u
BOL Ennchment % 92.99993478 60 to 100 c s T T
Bumnup Summary (MWd)° - - - |Basis for burnup used in - -
From SFD Estimated . -
inal 1481 61Nmn\dbtﬂwcablatedﬁun'wMavymetalmassmoyed. -
Bounding | 2 963 22} Bounding burmup assumed 1o be tce nominal bumup - - - - -
Checks - « - T - - -
Estimated Bumup/ -
Burmup MuRiptk Given Burnup E: d EOL HM/Given EOL HM
Nominal | 106 103 )
Boundmg | 213 - - - )
TReactor shutdown, core removal, storage, shippmg of other date confirming that irraciation ceased for fuet
2rotal bumup for all fuel jated with Bus worksh mustbedwdedbyBOLheavymeHmasstogelspedﬁcbtmpvalues(MWdMn
DOE/SNF/REP-078 March 2003
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Fuel Radionuclide Inventory Worksheet - -

L Fuel and Template Information: . : . -z oot - - - - - Estimated
Fuel Name: FRR MTR-S (UALX-HEU) GERMANY "Fuel decay start date: 2010 Canister usage:
SNF 1D #: 582 Estimates as of: 2010 18"x10*
Fuel Units & Descr: 1 - MTR TYPE Template: ATR (Light Water, Alum , 60 10 100%, U)
Heavy Metal Mass® BOL=0 176kg; EOL=0 126kg *Template Burnup(MWd): 3672
ROD Storage Site: SRS Template BOL Heavy Metal Mass (MY): 000116689
Template Decay Time* 5 years
1L Estmates Nt m Xn Xy - - b - Yo - Yb Gamma Sources
. N . - ~ P o e~ e e e me m o aen s a Photon Total -
Ci/MWd From Nominal Bounding Fuel inttial Actrvity  Nominal Fuel  Bounding Fuel Energy  Photons/sec
Radionuchde Template Fuel Burnup (MWd)’ Burnup (MWd)? (o] Inventonies{Ci) Inventones{Ci) Group {bounding)
Ac-227 1 4545E-10 48.11 86.22 0 0CE+00 7 00E-09 1 40E-08 Avg. MeV
Am-241 1 1190E-03 48 11 96 22 0 00E+00 5 38E-02 1 08E-01 00150 1856E413
Am-242m 4 5425E-07 48 11 96 22 0 00E+00 2.19E-05 4.37E-05 00250 3 999E+12
Am-243 1 4921E-06 48 11 96 22 0 00E+00 7.18E-05 144E-04 00375 3 690E+12
C-14 § 7244E-09 48 11 96 22 0 00E+00 2 75E-07 5 S1E-07 00575 3629E+412
CI-36 13124E-32 481 96 22 0 00E+00 6 31E-3t 1 26€-30 00850 2313E+12
Cm-243 2 3676E-07 41 9622 0 00E+00 1 14E-05 2 2BE-05 01250 2.003E+412
Cm-244 5.2042E-05 48 11 96 22 0 00E+00 2 50£-03 5 01E-03 0.2250 1961E+12
Co-60 3 B208E-05 4811 96.22 0 00E+00 184E-03 3 68E-03 0.3750 9 491E+11
Cs-134 4 B693E-01 48 11 96.22 0 00E+00 2 34E+01 4 69E+01 0.5750 1 304E+13
Cs-135 34477E-06 48 11 96.22 0 O0E+00 1 66E-04 3.32E-04 0.8500 1 826E+12
Cs-137 2 8731E+00 48.11 96.22 0 00E+00 1.38E+02 2.76E+02 1.2500 3 397E+11
Eu-154 8.2053E-02 48 11 96.22 0 00E+00 3 95E+00 7 89E+00 17500 1424E+10
Eu-155 3 9134E-02 48 11 96 22 0 00E+00 1 88E+00 377E+00 22500 2987E+410
Fe-55 6 7429E-03 48 11 96 22 0 OOE+00 3.24E-01 6 49E-01 2.7500 1719E+08
H3 1 0599E-02 48 11 96 22 0 00E+00 5 10E-01 1 02E+00 35000 1 906E+07
1-129 7 S300E-07 4811 96 22 0 00E+DC 3 62E-05 7 25E-05 5 0000 5.700E+01
Kr-85 2 8595E-01 481 96 22 0 00E+00 1 38E+01 275E+01 7 0000 6 354E+00
Np-237 9 5479E-06 48 11 96 22 0 00E+00 4 59E-04 9 19E-04 11 0000 7 162€-01
Pa-231 8 9297E-10 4811 96 22 0 00E+00 4 30€-08 8 59E-08
Pb-210 3 7609E-12 48.11 96.22 0 0CE+00 181E-10 3 62E-10
Pm-147 2.5452E+00 48.11 96.22 0 00E+00 1.22E402 2 45E+02
Pu-238 2 0550E-02 48.11 96.22 0 00E+00 9 89E-01 1 98E+00
Pu-239 4 2838E-04 481 96 22 0 00E+00 2.06E-02 4 12E-02
Pu-240 2 4401E-04 48 11 96 22 0 0OE+00 1.17E-02 2 35E-02
Pu-241 6 8764E-02 4811 96 22 0 00E+00 3 31E+00 6 62E+00
Puy-242 3 6329E-07 43 11 96 22 0 00E+00 1 75E-05 3 50E-05
Ra-226 3 BO45E-11 48 11 96 22 0 O0E+00 1 83E-09 3 66E-09
Ra-228 2 9902E-15 48 1 96.22 0 00E+00 144E-13 2 88E-13
Ru-106 1 9055E-01 4811 96.22 0 00E+00 9 17E+00 1 83E+01
Se-79 12936E-05 48 11 96.22 0 00E+00 6.22E-04 1.24E-03
Sn-126 1.1574E-05 48.11 9622 0 00E+00 5 57E-04 1.11E-03
Sr-90 2 7505E+00 48.11 96 22 0 00E+00 132E+02 2 65E+02
Tc-99 4.2239E-04 48.11 96 22 0 00E+00 2 03E-02 4 06E-02
Th-229 1 8848E-12 48 11 96 22 0 00E+00 9 07E-11 1 81E-10
Th-230 1 7042E-08 48 11 96 22 0 00E+00 8 20E-07 1 64E-06
Th-232 7 8132E-15 48 11 96 22 0 00E+00 3 76E-13 7 52E-13
TH208 4 4063E-08 48 11 96 22 0 O0E+00 212E-06 4.24E-06
U-232 1.3151EQ07 -~ - 481 96.22 0 OQE+00 6 33E-06 1.27E-05 Thermal Power
U-233 1 9564E-09 48 11 96.22 0 00E+00 941E-08 1.88E-07 N ! Heat B g
U-234 1 8371E-04 48.11 96.22 0 00E+00 8 B4E-03 1.77E-02 . Output:  Heat Output
U-235 -2 7235E-06 48.11 0 00 3 S4E-04 2.23E-04 3.54E-04 (Watts) (Watts)
U-236 1 5493E-05 48.11 96.22 0 00E+00 7.45E-04 149E-03 2 44E4+00 4.88E+00
U-238 ~4.2851E-09 48 11 000 4 15E-06 3 94E-06 4 15E-06 Total Total
Y-90 2 7505E+00 48 11 96 22 0 00E+00 1 32E+02 2 65E+02
Other Radionucides 2 47E402 4 95E+02
1L Template Selection ¥, Burnup S v, and Checks #cxcows. s © oy 4 -
Template Selection Summary PP
From SFD Used |Basis for Parameter Differences:
Reactor Moderator LIGHT WATER LIGHT WATER
Fuel Cladding ALUM ALUM
BOL HM Constituents. | U v
BOL Ennchment % 92 99999263 60 to 100
[Burnup Summary (MWd)* {Basis for bumnup used in
From SFD -
Nominat | 48.11[Nomnal bumup cakculated from the heavy metal mass destroyed,
Boundng | 96.22]Bounding bumup assumed 10 be twice nommal bumup
Checks
Estimated Bumup/ -
Burnup Multiplier Grven Burnup Esti d EOL HWGrven EOL HM
Nominal | _ 087 [ 102]
Bounding | 173
'Reactor shutdown, core removal, storage, shepping of other date confirming that iradkation ceased for fuel
*Total bumup for al fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWA/MT)
DOE/SNF/REP-078 March 2003
Revision 0 Page C-412 of C-591
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Fuel Radionuclide Inventory Worksheet

L. Fuel and Template Infor R AP Estimated
Fuel Name FRR MTR-S {(UALX-HEU) GERMANY "Fue! decay start date 2010 Canister usage
SNF ID # 584 Estimates as of 2010 18*x10
Fuel Unts & Descr 44 -MTR TYPE Template ATR (Light Water, Alun , 60 to 100% U)
Heavy Metal Mass® BOL=8 136kg EOL=5 944kg *Template Burnup(MWd): 367.2
ROD Storage Site SRS Template BOL Heavy Metal Mass (MT) 000116689
T Decay Time 5 years
JLE T e m Xp Xs b ¥n Yo Gamma Sources
' . Photon Total
. CUMWd From Nomunal . Bounding Fuel Injtial Activity ~ Nominal Fuel  Bounding Fuel | Energy * Photons/sec
Radionuclide e Template Fuel Bumup (MWd)® Bumup (MWd)* (ch Inventories(Ci)  Inventones(Ci) Group °  (bounding)
Ac-227 1 4545€-10 2,075 11 4,150 22 0 00E+00 3 02607 6 04E-07 Avg MeV -
Am-241 1.1190E-03 2,075 11 4,150 22 0 00E+00 2 32E+00 4 64E+00 00150 8 007E+14
Am-242m 4.5425E-07 2,075 11 4,150 22 0 00E+00 9 43E-04 1.89E-03 00250 1725E+14
Am-243 1.4921E-06 2,075 11 4,150 22 0 00E+00 3 10E-03 6 19E-03 00375 1592€4+14
C-14 5.7244E-09 2,075 11 4,150 22 0 00E+00 1.19E-05 2.38E-05 00575 1 565E+14
CI-36 1.3124E-32 2,075 11 4,150 22 0 00E+00 2.72E-29 5 45E-29 00850 9 978E+13
Cm-243 2 3676E-07 2,075 11 4,150 22 0 OOE+00 4 91E-04 9 83E-04 01250 8 641E+13
Cm-244 5 2042E-05 2,075 11 4,150.22 0 00E+00 1 08E-Ot 2 16E-01 02250 8457E+413
Co-60 3 8208E-05 2,075 11 4,150 22 0 O0E+00 7 93E-02 1 59E-01 03750 4 D94E+13
Cs-134 4 8693E-01 2,075 11 4,15022 0 00E+00 1.01E403 2 02E+03 05750 5623E+414
Cs-135 3 4477E-06 2,075 11 4,150.22 0 00E+00 7 15E-03 143€E-02 0 8500 7.875E+13
Cs-137 2 8731E+00 2,075 11 4,150.22 0 00E+00 5 96E+03 1 19E+04 1.2500 1465413
Eu-154 8 2053E-02 2,075 11 4,150.22 0 DOE+00 1 70E+02 341E+02 17500 6 144E+11
Eu-155 3 9134E-02 2,075.11 4,150.22 0 0OE+00 8 12E+01 1 62E+02 22500 1.289E+12
Fe-55 6 7429E-03 2,075.11 4,150.22 0 00E+00 1 40E+01 2 BOE+01 27500 7 414E+09
H-3 1 0599E-02 2,075 11 4,150.22 0 00E+00 2 20E+01 4 40E+01 3.5000 8.222E408
1-129 7.5300E-07 2,075 11 4,150.22 0 00E+00 1 56E-03 3 13E-03 5.0000 2 458E+03
Kr-85 2 8595E-01 2,075 11 4,150 22 0 00E+00 5 93E+02 119E+03 7 0000 2741E+02
Np-237 9 5479€E-06 2,075 11 4,150.22 0 OOE+00 1 98E-02 3 96E-02 110000 3 089E4+01
Pa-231 8 9297E-10 2,075 11 4,150 22 0 00E+00 1 85E-06 3 71E-06
Pb-210 3 7609E-12 207511 4,150 22 0 00E+00 7 80E-09 1.56E-08
Pm-147 2.5452E+00 2,075 11 4,150 22 0 00E+00 5 28E403 1 06E+04
Pu-238 2 0550E-02 2,075 11 4,150 22 0 00E+00 4.26E+01 8 53E+01
Pu-239 4.2838E-04 2,075 11 4,150 22 0 O0E+00 8 89E-01 1.78E+00
Pu-240 2 4401E-04 2,075 11 4,150 22 0 00E+00 5 DBE-01 1 01E+00
Pu-241 6 B764E-02 2,076 11 4,150 22 0 OCE+00 1.43E+02 2 8SE+02
Pu-242 3 6329E-07 2,075 11 4,15022 0 00E+00 7.54E-04 151E-03
Ra-226 3 8045E-11 2,075 11 4,150.22 0 O0E+00 7 B9E-08 1 58E07
Ra-228 2 9902E-15 2,075 11 4,150.22 0 00E+00 6.20E-12 124E-11
Ru-106 1 9055E-01 2,075 11 4,150.22 0 00E+00 3 95E+02 7 91E+02
Se-79 1 2936E-05 2,075 11 4,150.22 0 00E+00 2 68E-02 5 37E-02
Sn-126 11574E-05 2,075 11 4,150.22 0 DOE+00 240E02 4 80E-02
Sr-90 2 7505E+00 2,075.11 4,150.22 0 D0E+00 5 71E+03 1 14E+04 .
Tc-99 4 2239E-04 2,075 11 4,150.22 0 00E+00 8 76E-01 175€+00
Th-229 1 8848E-12 2,075 11 4,150.22 0 00E+00 3 91E-09 7.82E-09
Th-230 1. 7042E-08 2,075 11 4,150.22 0 O0E+00 3 54E-05 7.07E-05
Th-232 7 8132E-15 2,075 11 4,150.22 0 00E+0Q 1 62E-11 3.24E-11
TH208 4 4063E-08 2,075 11 4,150 22 0 00E+00 9 14E-05 1.83E-04
U-232 1.3151E-07 2,075 11 4,150 22 0 00E+00 2 73E-04 5 46E-04 Thermat Power
uU-233 1 9564E-09 2,075 11 4,150 22 0 00E+00 4 O6E-06 8 12E-06 N 1 Heat B ding
U-234 18371E-04 2,075 11 4,150 22 0 00E+00 3.81E-01 7 62E-01 Output - | Heat Output
U-235 -2 7235E-06 2,075 11 000 1 64E-02 1.07E-02 1 64E-02 __(Watts) (Watts)
U-236 1.5493E-05 2,075 11 4,150 22 0 O0E+00 3.21E-02 6 43E-02 1.05E+02 - 2.10E402
U-238 -4 2851E-09 2,075 11 000 1.91E-04 1 83E-04 191E-04 Total Total
Y-90 2 7505E+00 2,075 1 4,150 22 0 0CE+00 5.71E+03 1 14E+04
Other Radionuchdes 1.07E+04 2 13E+04
11, Template Selection S v, Burnup § vy, and Checks 5 & . "t & A R
[Template Sel n Yy - - | .
From SFD Used |Basis for P Differences:
Reactor Moderator LIGHT WATER LIGHT WATER
Fuel Claddi ALUM ALUM
BOL HM C. U V]
BOL Ennch % 93.00001838 60 to 100
[Burnup Summary (MWd)* Bas:s for burnup used in )
From SFD Estimated
Nommat 2,075 11]Nominal bumup calculated from the heavy metal mass destroyed.
Boundmg | 415022 burmup assumed 10 be twice nomnal bumup
Checks A ee
Estimated Burnup/ .
Multip Given Burnup E d EOL HWGven EOL HM _
inat [ 081 [ 102]
Boundmg [ 162
"Reactor core i storage, or other date confirming that kraciahon ceased for fuet
*otat bumup for all fuel assoclated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdJMT)
DOE/SNF/REP-078 March 2003
Revision 0 Page C-413 of C-581



Fuel Radionuchde Inventory Worksheet

L Fuel and Template Information, ;"¢ 5 n %

Fuel Name FRR MTR-S (UALX-HEU) GERMANY

SNFID # 585
Fuel Untts & Descr: 50 - MTR TYPE

Heavy Metal Mass: BOL=9 675kg, EOL=4 635kg

Estimated
"Fuel decay start date: 2010 Canister usage
Estimates as of, 2010 18"x10*
Tempiate, TRIGA-Al (LW/U-Zrx, Alum , 10 to 20%, U)
*Template Bumup(MWd): 665

ROD Storage Site SRS Template BOL Heavy Metal Mass (MT): 000018
Template Decay Time S years
1. Estimates « ..i« m Xo Xo b Yn Yo Gamma Sources
= ., s R Photon . Total
C/MWd From . N | Bounding Fuel Initial Activity  Nominal Fuel  Bounding Fuel Energy  Photons/sec

Radionuclide Template Fuel Burnup (MWd)® Bumnup (MWd)? * {Ci) Inventones(Ci) - Inventones(Ci) Group (bounding)
Ac-227 8 0632E-10 4,810.77 9,234 97 0 00E+D0 3 88E-06 7 45E-06 Avg. MeV -
Am-241 2 2586E-03 4,810.77 923497 0 00E+00 1 09E+01 2 09E+01 00150 1.563E+15
Am-242m 1 9925E-06 4810.77 9,234 97 0 00E+00 9 59€E-03 1 84E-02 00250 3.392E+14
Am-243 2 3323E-07 4,81077 9,234 97 0 00E+00 1 12E-03 2 15E-03 00375 4.226E414
C-14 4 3308E-05 4,81077 9,234 97 0 00E+D0 2 08E-01 4 00E-O1 00575 3239E414
CL-36 4 3023E-08 4,81077 9,234 97 0 00E+00 2 Q7E-04 397E-04 00850 2.268E+14
Cm-243 27429E-07 481077 9,234 97 0 00E+00 132E-03 2 53E-03 01250 3.391E+14
Cm-244 3 1504€-06 4.81077 9,234 97 0 00E+D0 15202 2 NE-02 0.2250 1 893E+14
Co-60 3 1008E-02 4,81077 9,234 97 0 O0E+00 149E+02 2 86E+02 03750 B 425E+13
Cs-134 1 0367E-01 4,81077 9,234.97 0 00E+00 4 99E+02 9 57E+02 05750 1 D68E+15
Cs-135 3 1549€-05 481077 9,234.97 0 0OE+00 1 52E-01 2 91E-01 08500 2 629E+14
Cs-137 2 7564E+00 481077 9,234 97 0 00E+00 1 33E+04 2 55E+04 1.2500 2.725E414
Eu-154 1 3490E+00 481077 9,234 97 0 0CE+00 6 49E+03 1.25E+04 17500 7 BOOE+12
Eu-155 4 3880E-01 481077 9,234 97 0 DOE+00 2 11E+03 4 05E+03 2.2500 9 481E+11
Fe-55 8 6782E-03 4,81077 9,234 97 0 00E+00 4 17E+01 8 D1E+01 2.7500 7 701E+09
H3 1 0805E-02 481077 9,234 97 0 00E+00 5.20E+01 9 98E+401 3 5000 9 001E+08
1-129 7 3805E-07 4,81077 9,234 97 0 00E+00 3 55E-03 6 B2E-03 5 0000 5 269E+03
Kr-85 2 5218E-01 4,81077 9,234 97 0 00E+00 1.21E+03 2.33E+403 7 0000 S 962E+02
Np-237 1 4463E-06 481077 8,234 97 0 00E+00 6 96E-03 1 34E-02 11 0000 6 790E+01
Pa-231 3 5970E-09 4,81077 9,234 97 0 O0E+00 1 73E-05 3 32E-05

Pb-210 8 2511E-15 481077 9,234 97 0 DOE+00 397E-11 7.62E-11

Pm-147 2 0767E+00 481077 9,234 97 0 00E+00 9 99E+03 1 92E+04

Pu-238 13514E-03 481077 9,234 97 0 00E+00 6 S0E+00 1 25E+01

Pu-239 5 6947E-03 481077 9,234 97 0 00E+00 2 74E+01 5 26E+01

Pu-240 2.2647E-03 4,810.77 9,234 97 0.00E+00 1 09E+01 2 09E+D1

Pu-241 1.2574E-01 4,810.77 9,234 97 0 00E+00 6 05E+02 1 16E+03

Pu-242 3 0602E-07 4,810.77 9,234 97 0.00E+00 147E-03 2 83E-03

Ra-226 5.7353E-14 4,810.77 9,234 97 0 O0E+00 2 76E-10 5 30E-10

Ra-228 1 8150E-10 4,810.77 9.234 97 0 00E+00 8 73E-07 1 68E-06

Ru-106 9.3744E-02 4,81077 9,234 97 0 00E+00 4 51E402 8 66E+02

Se-79 1.2938E-05 4,81077 9,234 97 0 00E+00 6 22602 1 19E-01

Sn-126 1.2239E-05 4,81077 9.234 97 0 00E+00 5 89E-02 1 13E-01

Sr-90 2 6000E+00 481077 9,234 97 0 00E+00 1 25E+04 2 40E+04

Tc-99 4 4120E-04 4,810 77 9,234.97 0 00E+00 2 12E+00 4 07E+00

Th-229 14749E-10 4,810 77 9,234 97 0 00E+00 7 10E-07 1 36E-06

Th-230 1 9549E-11 481077 9,234 97 0 00E+00 9 40E-08 181E07

Th-232 2 3744E-10 481077 923497 0 00E+00 1.14E-06 2 19E-06

T-208 1 9459E-08 4,81077 9,234 97 0 00E+00 9 36E-05 1 80E-04

U-232 5 6015E-08 481077 9,234 97 0 00E+00 2 69E-04 5 17E-04 Thermal Power
U-233 1 3132E-07 4,81077 9,234 97 0 DOE+00 6 32E-04 121E-03 A Heat g -
U-234 1732307 481077 9,234 97 0 00E+00 8 33E-04 1 60E-03 © Output Heat Output*
U-235 -2 6159E-06 481077 000 1 S4E-02 6 86E-03 194E-02 __(Watts) " (Watts)
U-236 12717E-05 481077 8,234 97 0 00E+00 6 12E-02 1,17E-01 2.42E402 4.84E402
U-238 -3 8857E-08 481077 000 2.28E-04 4 O7E-05 2.28E-04 Total Total
Y-90 2 6015E+00 481077 9,234 97 0 00E+00 1.25E+04 2 40E+04

Other Radionuckdes 1 83E+04 3.51E4+04

TIL Template Selection S v, Burmup S ¥, and Checks * ~7 *: 28 £

Template Selection S y |

From SFD Used Basis for Parameter Drfferences:
Reactor Moderator | LW AND U ZIRC HYDRIDE | LW AND U ZIRC HYDRIDE [ This Template was used for the Tollowing reasons.
Fuel Cladding ALUM ALUM This fuel matches on all parameters except ennchment.
BOL HM Constituents V) v
BOL Enrichment % 92 9999938 100201
|Bumup Summary (Illw'.i)z |Basis for burmnup used In
From SFD Estmnated
Nominat | 4 810 77|Nommal bumup calcuated from the heavy metal mass destroyed
Bounding | 9,234 97}Bounding burmup caloulated assuming all BOL heavy metal burned.
Checks
Estimated Burnup/
D Given Burnup E d EOL HM/Given EOL HM
Nominal | 13 46| [ 102
Bounding | 25.84)

'Reactor shutdown, core removal, storage, shipping or other date confirming that imadiation ceased for tuel

*Total bumup for all fuel associated with this must be divided by BOL heavy metal mass to get specific bumup values (MWA/MT)

DOE/SNF/REP-078 March 2003
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Fuel Radionuclide Inventory Worksheet .

L Fuel and Template Information ;.. 1, ... Estimated
Fuel Name FRR MTR-S (UALX-HEU) GERMANY "Fuel decay start date: 2010 Canster usage
SNFID# 588 Estimates as of 2010 18"x10'
Fuel Units & Descr- 2- MTRTYPE Template ATR (Light Water, Alum , 60 to 100%, U}
Heavy Metal Mass  BOL=0 404kg EOL=0 273kg Template Burnup(MWd) 3672
ROD Storage Ste SRS Template BOL Heavy Metal Mass (MT)" 0 00116689
Template Decay Time: 5 years
I, Estimates ¢ ' . 7 -~ m Xn Xp b Yo Yo Gamma Sources
« ~ . . Photon Total
CiMWd From - Nominal Bounding Fuel [nmial Activity  Nomunal Fuel  Bounding Fuel Energy  *Photons/sec
Radionuclide : Template .. Fuel Bumup (MWd)* Bumup (MWd)® . ..(C) inventories(Ci)  Inventones{Ci) Group (bounding)
Ac-227 14545E-10 124 06 248 12 0 00E+00 1 80E-08 3 61E-08 Avg MeV .
Am-241 1 1190E-03 124 06 248 12 0 00E+D0 1.39E-01 2.78E-01 00150 4787E+13
Am-242m 4 5425€-07 124 06 24812 0 00E+00 5 64E-05 1 13E-04 0 0250 1.031E+13
Am-243 1 4921E-06 124 06 248 12 0 00E+00 185E-04 3 70E-04 00375 9.516E+12
c-14 5 7244E-09 124 06 248 12 0 00E+00 710EQ07 142E-06 00575 9.357E+12
Ci-36 13124E-32 124 06 248 12 0 OCE+00 1 63E-30 3 26E-30 00850 5 965E+12
Cm-243 - 2 3676E-07 124.06 24812 0 00E+00 2 94E-05 5 B7E-05 01250 5 166E+12
Cm-244 5.2042E-05 124 06 248 12 0 DOE+00 6 46E-03 1.29€-02 0.2250 5 O56E+12
Co-60 3 8208E-05 124 06 24812 0 00E+00 4 74E-03 9 48E-03 03750 2 447E+12
Cs-134 4 8693E-1 124 06 248 12 0 00E+00 6 04E+01 121E402 05750 3362E+13
Cs-135 34477E-06 124 06 248 12 0 00E+00 4.2BE-04 8 55E-04 0 8500 4 708E+12
Cs-137 2 8731E+00 124 06 248 12 0 00E+00 3 56E+02 7 13E402 1.2500 8 759E+11
Eu-154 8.2053E-02 124 06 248 12 0 OOE+00 1 02E+01 2 04E+01 1.7500 3 673E+10
Eu-155 39134E02 124 06 24812 0 0OE+00 4 85E+00 9 71E400 2.2500 7 704E+10
Fe-55 6 7429E-03 124 06 24812 0 00E+00 8.37E-01 167E+00 2.7500 4 432E+08
H3 1 0599E-02 124 06 248.12 0 00E+00 1.31E400 2 63E+00 3 5000 4 916E+07
1-129 7 5300E-07 124 06 248 12 0 00E+00 9 34E-05 1 87E-04 50000 1470402
Kr-85 2 8595E-01 124 06 24812 0 00E+00 3.55E+01 7.096401 7 0000 1.639E401
Np-237 9 5479E-06 124 06 248 12 0 COE+00 1 18E-03 2 37E-03 11 0000 1.847E400
Pa-231 8 9297E-10 124 06 24812 © 00E+00 1 11E-07 2 22E-07
PL-210 3 7609E-12 124 06 24812 0 DOE+00 4 67E-10 9 33E-10
Pm-147 2.5452E+00 124 06 24812 0 00E+00 3 16E+02 6 32E+02
Pu-238 2 0550E-02 124 06 248 12 0 00E+00 2 55E+00 5 10E+00
Pu-239 4.2838E-04 124 06 24812. 0 00E+00 5 31E-02 1 06E-01
Pu-240 2 4401E-04 124 06 248 12 0 00E+00 3 03E-02 6 O5E-02
Pu-241 6 8764E-02 124 06 248 12 0 00E+00 8 S3E+00 1 71E+01
Pu-242 3 6329E-07 124 06 248 12 0 00E+00 4.51E-05 9 01E-05
Ra-226 3 B045E-11 124 06 248 12 0 00E+00 4 72E-09 9 44E-03
Ra-228 2 9902E-15 124 06 248 12 0 00E+00 371E-13 7 42E-13
Ru-106 1 9055E-01 124 06 248 12 0 00E+00 2.36E+01 4.73E+01
Se-79 1.2936E-05 124 06 248 12 0 00E+00 - 1 60E-03 321E03
Sn-126 1 1574E-05 124 06 248 12 0 0OE+00 144E-03 2 B7E-03 R
Sr-90 2 7505E+00 12406 248 12 0 00E+00 341E+02 6 82E+02
Tc-99 4 2239E-04 124.06 248 12 0 0OE+00 5 24E-02 1 05€-01
Th-229 1 8848E-12 124 06 24812 0 00E+00 2 34E-10 4 68E-10
Th-230 17042E-08 124 06 24812 0 00E+00 2 11E06 4.23E-06
Th-232 7 8132E-15 124 06 24812 0 00E+00 9 69E-13 1.94E-12
TI-208 4 4063E-08 124 06 24812 0 00E+00 5 47E-06 1.096-05
U-232 1.3151E-07 124 06 248 12 0 00E+00 1 63E-05 3.26E-05 Thermal Power
U-233 1 9564E-09 124 06 248 12 0 00E+00 2 43E-07 4 BSE07 {Heat B ding .
U-234 1 8371E-04 124 06 248 12 0 00E+00 2.28E-02 4 56E-02 Output ©  Heat Output
U-235 - -2 7235E-06 124 06 000 7 87E-04 4.49E-04 7.87E-04 (Watts) (Watts)
U-236 1.5493E-05 124 06 248.12 0 00E+00 1.92E-03 3 B4E-03 6.29E+00 1.26E401
U-238 -4 2851E-09 124 06 000 1.36E-05 131E-05 1 36E-05 Total Total
Y-90 2 7505E+00 124 06 248 12 0 00E+00 341E402 6 B2E+02
Other Radionucixies ~ - 6.38E+02 1 28E+03
Ti. Template Selection S ¥, Burnup S v, and Checks 7. fasdaie Bt
Template Select y -
From SFD Used |Basis for Parameter Differences:
R Mod LIGHT WATER LIGHT WATER
Fuet Cladd, ALUM ALUM
BOL HM C U 3]
BOL Enrichment % 90 00000989 €0 to 100
[Burmup Summary (MWd)* * - -~ |Basis for burnup used in
From SFD Estamated |
inat | 124 06]Nomnal bumup caiculated from the heavy metal mass destroyed
Bounding'| - 243 12JBounding busmup assumed o be twice nominal bumup
Checks -
Estimated Bumup/
p Multiplier Given Burnup E d EOL HW/Gven EOL HM
inat [ 097 I T-:)
Bounding | 195 = - -
TReactor shutdown, core removal, storage, shipping or other date confirming that irradiation ceased for fuel
Total bumup for all fuel iated with this must be divided by BOL heavy metal mass to get specific bumup values {(MWdJMT)}
DOE/SNF/REP-078 March 2003
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Fuel Radionuchde Inventory Worksheet

L Fuel and Template Inf T A - Estimated .
Fuel Name: FRR MTR-S (UALX-HEU) JAPAN "Fuel decay start date: 2010 Canister usage:
SNF 1D # 602 Estimates as of. 2010 18°x10° —t
Fuel Units & Descr: 40 - MTR TYPE Tempiate: ATR (Light Water, Alum , 60 1o 100% U)
Heavy Metal Masa: BOLs7 74kg; EOL=6 012kg *Template Burnup{MWd); 3672
ROD Storage Site: SRS Template BOL Heavy Metal Mass (MT): 000116689
Template Dacay Time" 5 years B
I1, Estimates > >, >« m Xn Xg b Yn Yo Gamma Sources —
N - - ’ - Photon Total
CVMWd From . . Nominal Bounding Fuel Inial Activity ~ Nominal Fuel  Bounding Fuel Energy  Photons/sec
Radionuchde Template - Fuel Burnup (MWd)® Burnup (MWd)! (Cr) Inventones(Ci) Inventones{Ci) Group (bounding)
Ac-227 14545E-10 1,636 45 3,272 90 0 00E+00 2.38e-07 4 76E-07 Avg MeV .
Am-241 1.1190E-03 1,636 45 3,272 90 0 00E+00 1 83E+00 3 66E+00 - 00150 6 314E+14 ——
Am-242m 4 5425E-07 1,636 45 3,272 90 0 O0E+00 7 43E-04 1 49E-03 0 0250 1360E+14
Am-243 1 4921E-06 1,636 45 327290 0 00E+00 2 44E-03 4 88E-03 00375 1.255E+14
C-14 5 7244E-09 1,636 45 3,272 90 0 O0E+00 9 37E-06 1 87E-05 00575 1.234E+14
CI-36 1.3124E-32 1,636 45 3,272 90 0 00E+00 2 15E-29 4 30E-29 00850 7 869E+13
Cm-243 2.3676E-07 1,636 45 3,272 90 0 0CE+00 3 87E-04 7 75E-04 01250 6.814E+13 .
Cm-244 5.2042E-05 1,636 45 3,272 90 0 00E+00 8 52E-02 1 70E-01 0.2250 6 669E+13 _
Co-60 3 8208E-05 1,636 45 3,272 90 0 00E+00 6 25E-02 1 25E-01 03750 32286413
Cs-134 4 8693E-01 1,636 45 3,272 90 0 00E+00 7 97E+02 1 59E+03 05750 4 434E+14
Cs-135 34477E-06 1,636 45 3,272 90 0 00E+00 § 64E-03 1 13E-02 0 8500 6.210E+13
Cs-137 2 8731E+00 1,636 45 3,272 90 0 00E+00 4 70E+03 9 40E+03 1.2500 1 155E+13
Eu-154 8.2053E-02 1,636 45 3,272 90 0 COE+00 1 34E+02 2 69E+02 17500 4 845E+11 —
Eu-155 3 9134E-02 1,636 45 3,272 90 0 00E+00 6 40E+01 1.28E+02 22500 1016E+12
Fe-55 6 7429E-03 1,636 45 3,272 90 0 COE+00 1 10E+01 2.21E+01 27500 5 847E+09
H-3 1 0599E-02 1,636 45 3,272.90 0 00E+00 1.73E+01 3.47E+01 3.5000 6 484E408
1-129 7 5300E-07 1,636 45 3,272 90 0 00E+00 123E-03 2.46E-03 5 0000 1 939E+03 U
Kr-85 2 8595E-01 1.636 45 3,272.90 0 00E+D0 4 68E+02 9 36E+02 7 0000 2.161E+02
Np-237 9 5479E-06 1,636 45 3.272.90 0 OOE+00 1 56E-02 3.12E-02 11 0000 2 436E+01
Pa-231 8 9297E-10 1,636 45 3,272.90 0 00E+00 1 46E-06 2.92E-06
Pb-210 3 7609E-12 1 636 45 3,272 90 0 OOE+00 6 15E-09 1.23E-08
Pm-147 2 5452E+00 1,636 45 3,272 90 0 00E+00 4 17E+03 8 33E+03 '
Pu-238 2 0550E-02 1,636 45 3,272 90 0 00E+00 3.36E+01 6 73E+01 ‘
Pu-239 4 2838E-04 1,636 45 3,272 90 0 00E+00 7.01E-01 1 40E+00 ~—
Pu-240 2 4401E-04 1,636 45 3,272 90 0 00E+00 3.99E-01 7 99E-01
Pu-241 6 B764E-02 1,636 45 3,272 90 0 00E+00 1 13E+02 2 25E+02
Pu-242 3 6329€E-07 1,636 45 3,272 90 0 D0E+00 5 95E-04 1 19E-03
Ra-226 3 BO45E-11 1,636 45 3,272 90 0 00E+00 6.23E-08 1 25E-07
Ra-228 2 9902E-15 1,636 45 3.272 90 0 O0E+00 4 89€E-12 9 79E-12 —
Ru-106 1 9055E-0t 1,636 45 327290 0 00E+00 3 12E+02 6 24E+02
Se-79 1.2936E-05 1,636 45 3,272 90 0 00E+00 2.12E-02 4 23E-02
Sn-126 1.1574E-05 1,636 45 3,272 90 0 O0E+00 1 89E-02 3 79E-02
Sr-90 2.7505E+00 1,636 45 3,272 90 0 00E+00 4 50E+03 9 00E+03
Tc-99 4.2233E-04 1,636 45 3,272 90 0.00E+00 6 91E-01 1 38E+00
Th-229 1 8848E-12 1,636 45 3,272 90 0 00E+00 3 0BE-09 6 17E-09 ~
Th-230 1 7042E-08 1,636 45 3,272 90 0 00E+00 2 79E-05 5 58E-05
Th-232 7 8132E-15 1,636 45 3.272.90 0 00E+00 1 28E-11 2.56E-11
T1-208 4 4063E-08 1,636 45 3,272 90 0 00E+00 7 21E-05 1 44E-04
U-232 1 3151E-07 1,636 45 3,272.90 0 00E+00 2 15E-04 4 30E-04 Thermal Power .
U-233 1 9564E-09 1,636 45 3,272.90 0 00E+00 3 20E-06 6 40E-06 N Heat B ding - —
U-234 18371E-04 1,636 45 3,272.90 0 00E+00 3 01E-01 6 01E-01 Output - Heat Outp
U-236 -2.7235E-06 1,636.45 000 156E-02 1 11E-02 1.56E-02 atts) (Watts)
U-236 1 5493E-05 1,636.45 3,272 90 0 00E+00 2 54E-02 5 07E-02 8.30E4+01 1 66E+02
U-238 -4 2851E-09 1.636.45 000 1 82E-04 1 75E-04 1 82E-04 Total Total
Y-90 2 7505E+00 1,636 45 3,272.90 0 O0E+D0 4 S0E+03 9 00E+03
Other Radionuchdes 8 42E+03 1 68E+04 St
IT1. Template Selection $ v, Burnup S y, and Checks o7 - » L%
T Sel y
From SFD Used Basis for Parameter Differences® l
Reactos Moderator UGHT WATER UGHT WATER u
Fuel Cladding ALUM ALUM
BOL HM Constituents u u
BOL Ennichment % 92 99999931 60 10 100 !
[Bumup Summary (Mwd)* [Basis for burnup used in estimate: Li
From SFD Estimated |
Nommal:| 1 636 45|Nomnal bumup from the heavy metal mass destroyed
Bounding'| 3.272 90}Bounding bumup assumed 10 be twioe norminal bumup
Checks I
Estimated Burnup/ e
8 ip Given Bumup Estmated EOL HWGiven EOL HM
N ] 067
Bounding | 134/
'Reactor , core J, storage shipping of other date conhiming that iradiation 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 (MWAMT). -
DOE/SNF/REP-078 March 2003 .
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Fuel Radionuchide Inventory Worksheet ’

L Fuel and Template Infocmation . 30,0

Fuel Name FRR MTR-S (UALX-HEU) NETHERLANDS

SNF ID# 607
Fuel Units & Descr 19 - MTR TYPE

Fuel decay start date
Estimates as of

2010
2010

Template ATR (Light Water, Alum , 60 10 100% U)

Estimated

Canister usage
18*x10’

Heavy Metal Mass BOL=2042kg, EOL=1093kg 2Template Burnup{MWd)- 3672
ROD Storage Site SRS Template BOL Heavy Metal Mass (MT) 000116689
- - Template Decay Time- 5 years
11, Estmates . 3 “wees m Xo X b Yn Yo Gamma Sources
. . Photon Total
CvMWdFrom , Nominal Bounding Fuel initial Actvity N 1Fuel BoundingFuel | Energy  Photons/sec
Radionuclhide v - Template * Fuel Burnup (MWd)?> Burnup (MWd)* (=) Inventones(Ci)  Inventones(Ci) Group (bounding)
Ac-227 1.4545E-10 899 67 1,799 34 0 00E+00 1.31E-07 2 62E-07 Avg MeV
Am-241 1 1190E-03 899 67 1,799 34 0 00E+00 1 01E+00 2 O1E+00 00150 3471E+14
Am-242m 4 5425E-07 899 67 1,799 34 0O 00E+00 4 09£-04 8 17E-04 0 0250 7.479E413
Am-243 1 4921E-06 899 67 1,799 34 0 0CE+00 1 34E-03 2 68E-03 00375 6 S01E+13
C-14 5 T244E-09 899 67 1,799 34 0 00E+00 5 15E-06 1 03E-05 00575 € 7B6E+13
Ci-36 13124E-32 899 67 1,79934 0 00E+00 1.18E-29 2 36E-29 00850 4 326E413
Cm-243 2 3676E-07 899 67 1,799 34 0 00E+00 2.13E-04 4.26E-04 0 1250 3 746E413
Cm-244 5 2042E-05 899 67 1,799 34 0 00E+00 4 68E-02 9 36E-02 02250 3 667E+13
Co-60 3 8208E-05 899 67 1,799.34 0 00E+00 3 44E-02 6 87E-02 0.3750 1 775E+13
Cs-134 4 8693E-01 893 67 1,799.34 0 00E+D0O 4.38E+02 8 76E+02 0.5750 2.438E+14
Cs-135 3 4477E-06 B899 67 1,799 34 0 00E+00 3 10E-03 6 20E-03 0 8500 3414E+13
Cs-137 2 8731E+00 899 67 1,799 34 0 O0E+00 2 58E+03 517E+03 1.2500 6.352E+12
Eu-154 8 2053E02 899 67 1,799 34 0 00E+00 7 38E4+01 1 48E+02 17500 2 664E+11
Eu-155 3 9134E-02 899 67 1,799 34 0 DOE+00 3 52E+01 7 04E+01 2.2500 5 587E+11
Fe-55 6 7429E-03 8399 67 1,799 34 0 00E+00 6 07E+00 1 21E+01 2.7500 3 214E+09
H3 1 0599E-02 899 67 1,79934 0 00E+00 9 S4E+00 1 91E+01 3.5000 3 565E+08
1-129 7.5300E-07 899 67 1,799.34 0 00E+00 6 77E-04 1.35E-03 5.0000 1 066E+03
Kr-85 2 8595E-01 B33 67 1,799.34 0 00E+00 2.57E+02 5.15E+02 7.0000 1 188E+02
Np-237 9 5479E-06 B99 67 1,799 34 0 00E+00 8 59E-03 172E-02 11 0000 1.339E+01
Pa-231 8 9297E-10 899 67 1,799 34 0 00E+00 8 03E-07 161E-06
Pb-210 3 7609E-12 899 67 1,799 34 0 00E+00 3 38E-09 6 77E-08
Pm-147 2 5452E€+00 899 67 1,799 34 0 00E+00 2 29E+03 4 58E+0G
Pu-238 2 0550E-02 899 67 1,793 34 0 00E+00 1 85E+01 3 70E+01
Pu-239 4 2838E-04 899 67 1,799 34 0 00E+00 3 85E-01 7.71E-01
Pu-240 2 4401E-04 899 67 1,799 34 0 00E+00 2.20E-01 4.39E-01
Pu-241 6 8764E-02 899 67 1,799.34 0 00E+00 6 19E401 1.24E+02
Pu-242 3 6329607 899 67 1,799.34 0 0CE+00 3 27E-04 6 54E-04
Ra-226 3 8045E-11 899 67 1,79934 0 00E+00 3 42E-08 6 BSE-08
Ra-228 2 9302E-15 899 67 1,799 34 0 OOE+00 2 69E-12 5 38E-12
Ru-106 1 9055E-01 899 67 1,799 34 0 D0E+00 1 71E+02 3 43E+02
Se-79 1 2936E-05 899 67 1,799 34 0 00E+Q0 1.16E-02 2 33E-02
Sn-126 1 1574E-05 899 67 1,793 34 0 00E+00 1.04E-02 2 08E-02
Sr-90 2 7505E+00 899 67 1,799 34 0 00E+00 2 47E+03 4 95E+03
Tc-99 4.2239E-04 839 67 1,799 34 0 00E+00 3 BOE-O1 7 60E-01
Th-229 1.8848E-12 899 67 1,799.34 0 00E+00 1 70E-09 3 39E-09
Th-230 1 7042E-08 893 67 1,799 34 0.00E+00 1 53E-05 3 07E-05
Th-232 7 8132E-15 899 67 1,79934 0 00E+00 7 G3E-12 141E-11
T208 - - 4 4063E-08 899 67 1,799 34 0 00E+00 3 96E-05 7 93E-05
U-232 1.3151E07 899 67 1,799 34 0 00E+00 1.18E-04 2.37E-04 Thermal Power
U-233 1 9564E-09 899 67 1,799 34 0 00E+00 1.76E-06 3 52E-06 Nominal Heat _Bounding
U-234 18371E-04 899 67 1,799 34 0 00E+00 1 65E-01 331E01 Output ~* Heat Output
U-235 . -2 7235E-06 - 899 67 000 4 10E-03 1 65E-03 4 10E-03 (Watts) (Watts)
U-236 -~ 1.5493E-05 899 67 1,799.34 0 00E+00 1 39E-02 2 79E-02 4.56E401 9.12E401
U-238 -4.2851E-09 899 67 000 4 81E-05 4 42E-05 4 81E05 Total Total _
Y-90 2 7505E+00 899 67 1,799 34 0 DOE+00 2 47E+03 4 95E+03
Other Radonuctides - 4 63E+03 g 25E+03 ~
J11. Template Selection S v, Burnup S v, and Checks s .0 5 S e
Template Selection Summary . | _ _
From SFD ~ Used . |Basis for Parameter Differences-
Reactor M LIGHT WATER UGHT WATER
Fuel Cladding ALUM ALUM
BOL HM C U Y
BOL t % 92 99998697 60 to 100
[Burnup Summary (MWd)* - . Basis for burnup used in
From SFD Estimated
'[ 899 67§Nomnal burmup calcutated from the heavy metal mass destroyed.
Boundmg[ 1.799.34]Boundng bumup assumed Yo be twice nominal bumup
Checks C- < e - -
Estimated Burnup/
p Muttipli Given Burnup Estimated EOL HWGiven EOL HM
| 140
Bounding | 2.80) ~
TReactor shutdown, core removal, storage, shipping or other date confirming that iradiation ceased for fuel
*Total burnup for a fuel {ated with this h ‘mustbedvidedbyBOLheavymetalmasslogetspeoﬁcwmpvalms(MWd(M’D
DOE/SNF/REP-078 March 2003
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Fuel Radionuchde Inventory Worksheet - - -

L Fuel and Template Information | o3, o~ Estmated
Fuel Name: FRR MTR-S (UALX-HEU) NETHERLANDS "Fuel decay start date: 2010 Canrster usage:
SNF ID # 608 Estimates as of. 2010 18"x10*
Fuel Units & Descr: 61 - MTR TYPE Template ATR (Light Water, Alum., 60 to 100%, U}
Heavy Motal Mass. BOL=12 462kg; EOL=6 667kg 2Template Burnup(MWd): 3672
ROD Storage Site: SRS Template BOL Heavy Metal Mass (MT) 000116689
Template Decay Time* 5 years
I, Estmates = ¢« 2% m Xu Xo b Yo Yo Gamma Sources
- B N - Photon Total
CYMWd From N | - BoundingFuel jnmial Actvity  Nominal Fuel  Bounding Fuel Energy  Photons/sec
Radionuclide Template - Fuel Burnup (MWd)® Bumup (MWd)* (Ci) Inventones(Ci) "~ Inventories(Ci) Group {bounding)
Ac-227 14545E-10 5,487.98 10,975 95 0 00E+00 7 9BE-07 1 60E-06 Avg. MeV —
Am-241 1 1190E-03 5,487.98 10,975 95 0 00E+00 6 14E+00 1.23E+01 00150 2118E+15
Am-242m 4 5425E-07 5,487 98 10,975 95 0 00E+00 2 49E-03 4 99E-03 0 0250 4 562E+14
Am-243 14921E-06 5,487 98 10,975 95 0 OCE+00 B 19E-03 1 64E-02 00375 4210€+14
C-14 5 7244E-09 5,487 98 10,975 95 0 OOE+00 3 14E-05 6 28E-05 00575 4 139E+14
CI-36 1 3124E-32 5,487 98 10,975 95 0 O0E+00 7.20E-29 144E-28 00850 2.639E+14
Cm-243 2 3676E-07 5,487 98 10,975 95 0 00E+D0 1.30E-03 2 60E-03 0 1250 2.285E+14
Cm-244 S 2042E-05 5,487 98 10,975 95 0 00E+00 2 86E-01 5 71E-01 0.2250 2.237E+14
Co-60 3 8208E-05 5,487 98 10,975 95 0 OOE+00 2.10E-01 4 19E-01 03750 1 083E+14
Cs-134 4 8693E-01 5,487 98 10,975 95 0 00E+00 2 67E+03 5 34E+03 05750 1 487E+15
Cs-135 3 4477E-06 5,487 98 10,975 95 0 00E+00 1 89E-02 3 78E-Q2 0 8500 2 083E+14
Cs-137 2 8731E+00 5,487 98 10,975 95 0 00E+00 1 58E+04 3 15E+04 12500 3875E€+13
Eu-154 8 2053E-02 5,487 98 10,975 95 0 00E+00 4 SOE+02 9 01E+02 17500 1 625E+12
Eu-155 3 9134E-02 5,487 98 10,975 95 0 O0E+00 2 15E+02 4.30E+02 2.2500 3 408E+12
Fe-55 6.7429E-03 5,487.98 10,975 95 0 00E+00 3 70E+01 7 40E+01 27500 1961E+10
H-3 1 0599E-02 5,487 98 10,975 95 0 00E+00 5 B2E+01 1 16E+02 3 5000 2175E+09
1-129 7 5300E-07 5,487 98 10,975 95 0 00E+00 4 13E-03 8.26E-03 5 0000 6.501E+03
Kr-85 2 8595E-01 5,487 98 10,975 95 0 00E+00 1.57E+03 3 14E+03 7 0000 7247E+02
Np-237 9 5479E-06 5,487 98 10.975 95 0 GOE+00 5.24E-02 1 05E-01 11.0000 8 169E+01
Pa-231 8 9297E-10 5,487 98 10,975 85 0 00E+00 4 90E-06 9 80E-06
Pb-210 3 7609E-12 5,487 98 10,975 95 0 00E+00 2.06E-08 4 13E-08
Pm-147 2 5452E+00 5,487 98 10,975.95 0 00E+00 1 40E+04 279E+04
Pu-238 2 0550E-02 5,487 98 10,975.95 0 00E+00 1 13E+02 2 26E+02
Pu-239 4.2838E-04 5,487 98 10,975.95 0 00E+00 2 35E+00 4 70E+00
Pu-240 2 4401E-04 5487 98 10,975 95 0 00E+00 1 34E+00 2 68E+00
Pu-241 6 8764E-02 5,487 98 10,975 95 0 O0E+00 3 77E+02 7.56E+02
Pu-242 3 6329E-07 5,487.98 10,975 95 0 00E+00 1 99E-03 399E-03
Ra-226 3 8045E-11 5,487.98 10,975 95 0 00E+00 2 09E-07 4.18E-07
Ra-228 2 9902E-15 5,487.98 10,975 95 0 00E+00 1 64E-11 3.28E-11
Ru-106 1 9055E-0t 5,487 98 10,975 95 0 00E+00 1.05E+03 2 0SE+03
Se-79 1.2936E-05 5,487 98 10,975 95 0 00E+00 7.10E-02 142E-01
Sn-126 1 1574E-05 5,487 98 10,975 95 0 OOE+D0 6.35E-02 1.27E-01
Sr-90 2 7505E400 5,487 98 10,975 95 0 00E+00 1 51E+04 3 02E+04
Tc-99 4 2239E-04 5,487 98 10,975 95 0 DOE+00 2 32E+00 4 64E+00
Th-229 1 8848E-12 5,487 98 10,975.95 0 00E+00 1 03E-08 2 07E-08
Th-230 1 7042E-08 5,487 98 10,975 95 0 00E+00 9 35E-05 187E-04
Th-232 7 8132E-15 5,487 98 10,975 95 0 00E+00 4.29E-11 8 58E-11
T1208 4 4063E-08 5,487.98 10,975 95 0 O0E4+00 2 42E-04 4 B4E-(04
U-232 1.3151E-07 5,487.98 10,975 95 0.00E+00 7 22E-04 1 44E-03 Thermal Power
U-233 1.9564E-09 5,487.98 10,975 95 0 OCE+00 1 07E-05 2.15E-05 M I Heat .- B g -
U-234 1.8371E-04 5,487.98 10,975 95 0 OCE+00 1 01E+00 202E+00 * Output * ' Heat Output
U-235 -2.7235E-06 5,487 98 0.00 2 50E-02 101E02 2.50E-02 (Watts) ' - (Watts) "
U-236 1 5493E-05 5,487 98 10,975 95 0 00E+00 8 50E-02 1.70E-01 2.78E402 5.57E+02
U-238 -4.2851E-09 5,487 98 000 2 93E-04 2.70E-04 2 93E-04 Totat Totat
Y¥-90 2 7505E400 5,487 98 10,975 95 0 00E+00 151E+04 3 02E+04
Other Radonuclides 2 82E+04 5 65E+04
Tl Template Selection S ¥, Burnup S v, and Checks -~ .1, w7~ 23
Template Selection Summary |
From SFD Used __|Basis for Parameter Differences:
Fleactor Moderator LIGHT WATER LIGHT WATER
Fuel Cladding ALUM ALUM
BOL HM Constituents u ]
BOL Enrichment % 92 99998578 60to 100
Burnup Summary (MWd)® ~ |Basis for bumup used in
From SFD Estimated |
Nominat | 5 487 58|Nomnal bumup cakutated fom the heavy metal mass destroyed.
Bounding | 10 975 95|Bounding burnup assumed to be twice nominal bumup.
Checks 3
Estimated Burnup/
B p Multiplier Given p Esti d EOL HWGiven EOL HM
Nominal | 1 40| [ 105]
Bounding | 2.80
'Reactor core storage, g ot 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 (MWdJMT)
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Fuel Radionuchde inventory Worksheet -

L Fuel and Template Information 7. . .0
Fuel Name FRR MTR-S (UALX-HEU) PORTUGAL
SNFID# 632

Fuel Units & Descr 22 - MTR TYPE

"Fuel decay start date:
Estimates as of

2010
2010

Template ATR (Light Water, Alum , 60 to 100%, U)

Estimated

Canister ysage
18"x10’

Heavy Metal Mass BOL=6.246kg EOL=3 923kg *Template Burnup(MWd): 3672
ROD Storage Site SRS Template BOL Heavy Metal Mass (MT) 000116689
B - Template Decay Time 5 years -
JI. Esamates " ¢ m Xo Xo b Yn Yo Gamma Sources
. - - - . s Photon Total
. - CiUMwWd From o N | Bounding Fuel nitial Activity N I Fuel BoundingFuel | - Energy  Photons/sec
Radionuchide ” Template * Fue! Burnup (MWd)’ Burnup (MWd)® ~ (Ci) : Inventories(Ci)  inventones(Ci) | - Group (bounding)
Ac-227 1 4545E-10 2,200 12 4,400.23 0 00E+00 3 20E-07 6 40E-07 Avg MeV
Am-241 1.1190E-03 2,200 12 4,400.23 0 00E+00 2 46E400 4 92E+00 00150 8.489E+14
Am-242m 4 5425E-07 220012 4,400.23 0 00E+00 9 99E-04 2 00E-03 00250 1829E+14
Am-243 1 4921E-06 2,20012 4,400.23 0 00E+00 - 3 28E-03 6 57E-03 00375 1683E+14
C-14 . 5 7244E-09 220012 4,400.23 0 00E+00 1.26E-05 2 52E-05 00575 1659E+14
CH36 1.3124E-32 220012 4,400.23 0.00E+00 2 89E-29 5 77E-23 00850 1 058E+14
Cm-243 2.3676E-07 2,200 12 4,400.23 0 0OE+00 S 21E04 1 04E-03 01250 9 161E+13
Cm-244 5.2042E-05 2,200 12 4,400.23 0 00E+00 1 14E-01 2 29€-01 02250 8 966E+13
Co-60 3.8208E-05 2,200 12 4,400.23 0 00E+00 8 41E-02 1 68E-01 0.3750 4 340E+13
Cs-134 4 8693E-01 2,20012 4,400.23 0 00E+00 1 07E+03 2 14E+03 0.5750 5 962E+14
Cs-135 34477E06 2,200 12 4,400.23 0 00E+00 7 §9E-03 1.52E-02 0.8500 8349E+13
Cs-137 2.8731E+00 2,200 12 4,400.23 0.00E+00 6 32E403 1.26E+04 1.2500 1 553E+13
Eu-154 8.2053E-02 2,200 12 4,400.23 0 00E+00 1 81E+02 3 61E+02 17500 6514E+11
Eu-155 3 H34EQ2 2,20012 4,400.23 0 OOE+00 8 61E+01 1 72E+02 22500 1366E+12
Fe-55 6 7429E-03 2,200 12 4,40023 0 00E+00 1 48E+01 297E+01 27500 7 BGOE+09
H-3 1 0599€E-02 2,200 12 4,400.23 0 OOE+00 2 33E+01 4 66E+01 3.5000 8 718E+408
1-129 7.5300E07 2,20012 440023 0 00E+00 1.66E-03 3.31E-03 5 0000 2.606E+03
Kr-85 2 8595E-01 2,200 12 4,40023 0 O0E+00 6.29E402 1.26E403 7 0000 2.906E+02
Np-237 9 5479E-06 2,200 12 4,400 23 0 0QE+00 2.10E-02 4.20E-02 11 0000 3.275E401
Pa-231 8 9297E-10 2,200 12 4,400 23 0 00E+00 1.96E-06 3 93E-06
Pb-210 3 7609E-12 2,200 12 4,400 23 0 00E+00 8.27E-09 1 65E-08
Pm-147 2 5452E+00 2,200 12 4,400 23 0 00E+00 5 60E+03 1.12E+04
Pu-238 2 0550E-02 2,200 12 4,40023 0 00E+00 4.52E+01 8 04E+01
Pu-239 4 2838E-04 2,200 12 4,400 23 0 00E+00 9 42E-01 1.88E+00
Pu-240 2 4401E-04 2,200 12 4,400 23 0 00E+00 5 37E-01 1 07E+00
Pu-241 6 B764E-02 2,200 12 4,40023 0 00E+00 1.51E+02 3 03E+02
Pu-242 3 6329E-07 2.200 12 4,40023 0 00E+00 7.99E-04 1 60E-03
Ra-226 3 BO45E-11 2,200 12 4,400 23 0 00E+00 8 37E-08 1 67E-07
Ra-228 2 9902E-15 2,200 12 4,400 23 0 DOE+00 6 58E-12 - 13RE-11 -
Ru-106 1 9055E-01 2,200 12 4,40023 0 00E+00 4 19E+02 8 38E4+02
Se-79 1 2936E-05 2,200 12 4,400 23 0 00E+00 2 B5E-02 5 69E-02
Sn-126 11574E-05 2,200 12 4,400 23 0 00E+00 2 55E-02 5 09E-02
Sr-90 2 7505E+00 2,200 12 4,40023 0 00E+00 6 05E+03 1.21E+04
Tc-99 4 2239€-04 2,200.12 440023 0 0OE+00 9 29E-01 1 86E+00
Th-229 1 8848E-12 2,200.12 4,400 23 0 00E+00 4 15E-09 8.29E-09
Th-230 17042E-08 2,200.12 4,400 23 0 OCE+00 3 75E-05 7.50E-05
Th-232 7 8132E-15 2,200.12 4,400.23 0 00E+00 172E-11 3 44E-11
TH208 4 4063E-08 2,200.12 4,400.23 0 00E+00 9 69E-05 1.94E-04
U-232 1.3151E-07 2,200 12 4,400.23 0 00E+00 2 89E-04 5.79E-04 Thermal Power
U-233 1 9564E-09 2,200 12 4,400.23 0 00E+00 4.30E-06 8 61E-06 Heat . Bounding *-
U-234 1 8371E-04 2,200 12 4,400.23 0 00E+00 4 04E-01 8 08E-01 Output “Heat Output
U-235 -2 7235E-06 2,200 12 0.00 1.26E-02 6 56E-03 1.26E-02 (Watts) C (Watts) -
U-236 1.5493E-05 2,200 12 4,400.23 0.00E+00 3 41E-02 6.82E-02 1.12E+02 2. 23E+02
u-238 -4.2851E-09 2,200 12 000 1.47E-04 1.38E-04 1.47E-04 Total Total
Y-90 2.7505E+00 2,200 12 4,400.23 0 00E+00 6 05E+03 1.21E+04
Other Radionuclides - 1 13E+04 2.26E+04 . -
TIL Template Selection S y, Burnup S v, and Checks ™77, 5>l £ - -
Template Sel n 4 < I
From SFD Used Basis for Parameter Differences* -
Reactor Moderator:| UGHT WATER LIGHT WATER
Fuel Cladding ALUM ALUM
BOL HM C. U V] .
BOL Enrk %! 92.99999055 60 to 100
IBumup Summary (MW«:)z i - lBasls for burup used in eshmate:
From SFD Estimated -
Nominat | 2.200 12JNominal bumup calculated from the heavy metal mass destrayed
Boundmg | 4 400 23]Boundmg bumup assumed 1o be twice Rominal bumup
Checks o - ! > ~
Estimated Bumup/ -
Multipl Given Burhup d EOL HW/Given EOL HM
Nominat [ 1.12 [ 1 03]
Boundmng l 224 "
YReactor shutdown, core removal storage, shipping or other date confiming that irradiabon ceased for fue!
*Total bumup for all fuel ciated with this must be divided by BOL heavy metal mass to get specific burnup values (MWd/MT)
DOE/SNF/REP-078 March 2003
Revision 0 Page C-419 of C-581



Fuel Radionuclide Inventory Worksheet . ..

L Fuel and Template Information’ , - . »:2% Estimated
Fuel Name* FRR MTR-S (UALX-HEU) SWITZERLAND Fuel decay start date: 2010 Canister usage.
SNF ID # 658 Estimates as of: 2010 18“x10*
Fuel Units & Descr: 55 - MTR TYPE Template: ATR (Light Water, Alum , 60 to 100%, U)
Heavy Metal Mass: BOL=16 676kg: EOL=5 973kg *Template Bumup(MWd)  ~ 367.2
ROD Storage Site SRS Template BOL Heavy Metal Mass (MT): 000116689
Tempiate Decay Time: 5 years
Il Estimates =~ ;_-v% m Xn Xp b Yo - Yo Gamma Sources
e - N s - o N - Photon Total
CuMwd From Nominal Be gFuel [ntial Acivity  Nominal Fuel  Bounding Fuel Energy  Photons/sec
Radonuclide Template Fuel Burnup (MWd)* Burnup (MWd)* {Ci) °  Inventones{Ci) Inventories(Ci) Group {bounding)
Ac-227 1 4545€-10 10,135 95 15,792 50 0 00E+00 147E-06 2 30E-06 Avg MeV —
Am-241 1 1190E-03 10,135 95 15,792 50 0 00E+00 1 13E+01 1.77E+01 00150 3047E+15
Am-242m 4 5425E-07 10,135 95 15,792.50 0 00E+00 4 60E-03 7 17E-03 00250 6 564E+14
Am-243 14921E-06 10,135 95 15,792.50 0 00E+00 1.51E-02 2 36E-02 00375 6 O57E+14
C-14 5 7244E-09 10,135 95 15,792.50 0 00E+00 5 80E-05 9 04E-05 00575 5 956E+14
C+-36 1 3124E-32 10,135 95 15,792.50 0 O0E+00 1.33E-28 2 07E-28 00850 3797E+14
Cm-243 2 3676E-07 10,135 95 15,792 50 0 00E+00 2.40E-03 3 74E-03 01250 3288E+14
Ccm-244 S 2042E-05 10,135 95 15,792 50 0 00E+00 5.27E-01 8 22E-01 0.2250 32186414
Co-60 3 8208E-05 10,135 95 15,792 50 0 00E+00 3 87E-01 6 03E-01 0.3750 1 558E+14
Cs-134 4 8693E-01 10,135 95 15,792 50 0 00E+00 4 94E+03 7 69E+03 05750 2.140E+15
Cs-135 3 4477E-06 10,135 95 15,792 50 0 00E+00 3.49E-02 5 4E-D2 08500 2 996E+14
Cs-137 2 8731E+00 10,135 95 15,792 50 0 DOE+00 291E+04 4 54E+04 1.2500 5575E+13
Eu-154 8.2053E-02 10,135 95 15,792 50 0 00E+00 8 32E+402 1 30E+03 1.7500 2.338E+12
Eu-155 3 H1HE-02 10,135 95 15,792 50 0 00E+00 3 97E+02 6 18E+02 2.2500 4 903E+12
Fe-55 6 7429E-03 10,135 95 15,792 50 0 00E+00 6 83E+01 1 06E+02 2.7500 2 B821E+10
H-3 1 0599E-02 10,135 95 15,792 50 0 O0E+00 1 07E+02 1 67E+02 3.5000 3 129E+09
1-129 7 5300€E-07 10,135 95 15,792 50 0 00E+00 7.63E-03 1.19E-02 5.0000 9 354E403
Kr-85 2 8595E-01 10,135 95 15,792 50 0 00E+00 2 90E+03 4 52E4+03 7.0000 1 043E+03
Np-237 9 5479E-06 10,135 95 15,792 50 0 DOE+DO 9 68E-02 1 51E-01 11 0000 1 175E+02
Pa-231 8 9297E-10 10,135 95 15,792 50 0 00E+00 9 05E-06 1 A1E05
Pb-210 3.7609E-12 10,135 95 15,792 50 0 DOE+00 381E-08 5 94E-08
Pm-147 2 5452E+00 10,135 95 15,792 50 0 00E+00 258E+04 4 02E+04
Py-238 2 0550E-02 10,135 95 15,792 50 0 DOE+00 2 08E+02 3 25E+02
Pu-239 4.2838E-04 10,135 95 15,792 50 0 DOE+00 4.34E+00 6 77E+00
Pu-240 2 4401E-04 10,135 95 15,792 50 0 00E+00 247E4+00 3 85E+00
Pu-241 6 8§764E-02 10,135 95 15,792 50 0 00E+00 6.97E+02 1 09E+03
Pu-242 3 6329E-07 10,135 95 15,792 50 0 00E+00 3 68E-03 S 74E-03
Ra-226 3.8045E-11 10,135 95 15,792 50 0 00E+00 3 BBE-07 6 01E-07
Ra-228 2 9902E-15 10,135 95 15,792 50 0 00E+00 3 03E-11 4 72E-11
Ru-106 1 9055E-01 10,135 95 15,792 50 0 00E+00 1.93E+03 3 01E+03
Se-79 1.2936E-05 10,135 95 15,792 50 0 DOE+00 1.31E-01 2 04E-01
Sn-126 1 1574E-05 10,135 95 15,792 50 0 00E+00 1.17E-01 1 83E-01
Sr-90 2.7505E400 10,135 95 15,792 50 0 00E+00 2.79E+04 4 34E+04
Tc-99 4.2239E-04 10,135 95 15,792 50 0 D0E+00 4.28E+00 6 67E+00
Th-229 1 8848E-12 10,135 95 15,792 50 0 0DE+00 191E-08 2 98E-08
Th-230 1.7042E-08 10,135 95 15,792 50 0 00E+00 173E-04 2 69E-04
Th-232 7 8132E-15 10,135 95 15,792 50 0 00E+00 7 92E-11 1.23E-10
T1-208 4 4063E-08 10,135 95 15,792 50 0 00E+00 4 47E-04 6.96E-04
U-232 1.3151E-07 10,135 95 15,792 50 0 00E+00 133E-03 2.08E-03 Thermal Power
4-233 1 9564E-09 10,135 95 15,792 50 0 00E+D0 1 98E-05 3.09E-05 N | Heat g .
U-234 18371E-04 10,135 95 15,792 50 0 00E+00 1 86E+00 2 90E+00 Output ~  Heat Output
U-235 -2.7235E-06 10,135 95 000 3 35E-02 5 91E-03 3.35E-02 (Watts) (Watts)
U-236 1.5493E-05 - 10,135 95 15,792 50 0 00E+D0 1 57E-01 2.45E-01 5.14E+02 8 01E+02
U-238 -4 2851E-09 -~ 10,13595 000 3 92E-04 349E-04 3.92E-04 Total Total
Y-90 2.7505E+00 10,135 95 15,792 50 0 00E+00 279E404 4 34E+04
Other Radionuchides 5.21E+404 8 126404
nt. T " 3 al . PN v, Bul'llﬂ.lp Q) Y, and Checks # wwins 5 s Saennd
Tempiate Selection Summary - - e ] B
From SFD Used |Basis for Parameter Differences:
Reactor Moderator UGHT WATER LIGHT WATER
Fuel Cladding ALUM ALUM
BOL HM C. ity U U
BOL Enrichment % 93 00000816 60 to 100
[Bumup Summary (Mwd)* |Basis for burnup used in estimat
From SFD Estimated ]
Nominal [ 10 135 95]Nominat bumup calcutated from the heavy metal mass destroyed.
Boundmg | 15 792 50]Bounding bumup calculated assuming al BOL heavy metal bumed.
Checks
Estimated Burnup/
+_Burnup Muttipher Given Burnup Estimated EOL HW/Given EOL HM
Nominal [ 193]
Bounding | 301
‘Reactor core , storage, g or other date confirming that sradiation ceased for fuel

*Total bumup for all fuel associated with this worksheel must be divided by BOL heavy metal mass to get specific burnup values (MWdAMT)
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Fue!l Radionuchide Inventory Worksheet

L Fuel and Template Information 730, & - Estimated
Fuel Name FRR MTR-S (UALX-HEU) TURKEY 'Fuel decay start date 2010 Canister usage
SNFID# 644 Estimates as of 2010 18"x10'
Fuel Untts & Descr: 18- MTR TYPE Templats ATR (Light Water, Alum , 60 to 100%, U)
Heavy Metal Mass® BOL=5 42kg EOL=2 9kg *Template Bumup(MWd) 3672
ROD Storage Site SRS Template BOL Heavy Metal Mass (MT): 000116689
" N Template Decay Time- 5 years - - - - -
11. Estimates %% - m X Xn b - Ya - Ys Gamma Sources
. ; - B > - o ., - - Photon | Total
. CiMWdFrom . , Nommal ding Fuel [nitial Activity N |Fue!  Bounding Fue! | = Energy ~ Photons/sec
Radionuclide .. < Template - Fuel Bumup (MWd)® Burnup (MWd)* {Ci) - - Inventories(Cl) Inventories(Ci) Group (bounding)
Ac-227 1 4545E-10 2,386 49 4,772 98 0 00E+00 347E-07 6 94E-07 Avg MeV
Am-241 1.1190E-03 2,386 49 4,772 98 0 00E+00 2 67E+00 6 34E+00 00150 9.208E+14
Am-242m 4 5425E-07 - 2,386 49 4,772 98 0 00E+00 1 08E-03 2.17E-03 00250 1984E+14
Am-243 14921E-06 2,386 49 4,772 98 0 DOE+00 3 56E-03 7 12E-03 00375 1831E+14
C-14 - 5 7244E09 2,386 49 4,772 98 0 00E+00 1.37E-05 2 73E-05 00575 1.800E+14
CH36 1.3124E-32 2,386 49 4,772.98 0 00E+00 3 13E-29 6 26E-29 00850 1 148E+14
Cm-243 2 3676E-07 2,386 49 4,772.98 0 O0E+00 5 65E-04 1 13E-03 01250 9 937E+13
Cm-244 5 2042E-05 2,386 49 4,772 98 0 00E+00 1 24E-01 2 48E-01 02250 9 726E+13
Co-60 3 8208E-05 2,386 49 - 477298 0 COE+00 9 12e-02 182E-01 03750 4 708E+13
Cs-134 4 8693E-01 2,386.49 477298 0 00E+00 1 16E+03 2 32E+03 05750 6.467E+14
Cs-135 3.4477E-06 2,386 43 4,772 98 0 OOE+00 8 23E-03 1.65E-02 08500 9 056E+13
Cs-137 2 8731E+00 2,386 49 4,772 98 0 00E+00 6 86E+03 1.37E+04 12500 1685E+13
Eu-154 8.2053E-02 2,386 49 4,772 98 0 00E+00 1 96E+02 3 92E+02 17500 7 066E+11 -
Eu-155 39134E-02 2,386 49 4,772.98 0 00E+00 9 34E+01 1 87E+02 2.2500 1.482E412
Fe-55 6 7429E-03 2,386 49 4,772.98 0 00E+00 1.61E+01 3.22E401 27500 8 526E+09
H3 1 0599€E-02 2,386 49 4,772 98 0 00E+00 2.53E+01 5 06E+01 3 5000 9 456E408
1-129 7 5300E-07 2,386 49 4,772 98 0 00E+00 1 BOE-03 3 59E-03 5 0000 2.827E403
Kr-85 2 8595E-01 2,386 49 4,772 98 0 00E+00 6 B2E+02 1 36E+03 7 0000 3 152E+02
Np-237 9 5479E-06 2,386 49 4,772 98 0 00E+00 2 28E-02 4.56E-02 11,0000 3.552E+01
Pa-231 8 9297E-10 2,386 49 4,77298 0 00E+00 2 13E-06 4.26E-06
Pb-210 3 7609E-12 2,386 49 4,772 98 0 DOE+00 8 98E-09 1 80E-08 -
Pm-147 2 5452E+00 2,386 49 4,772 98 0 00E+00 6 07E+03 1.21E+04 -
Pu-238 2 0550E-02 2,386 49 4,772.98 0 00E+00 4 90E+01 9 B1E+01
Pu-239 4 2838E-04 2,386 49 4,772.98 0 OOE+00 1.02E+00 2 04E+00
Pu-240 2 4401E-04 2,386 49 4,772 98 0 00E+00 5 B2E-01 1 16E+00
Pu-241 6 8764E-02 2,386 49 4,772 98 0 00E+00 1 64E+02 3 28E+02
Pu-242 3 6329E-07 2,386 4% 477298 0 00E+00 B67E-04 - -- 1.73E-03
Ra-226 3 8045E-11 2,386 49 4,772 98 0 00E+00 9 0BE-08 1.82E-07
Ra-228 2 9902E-15 2,386 49 4,772 98 0 00E+00 7.4E-12 143E-11
Ru-106 1.9055E-01 2,386 49 4,772 98 0 DQE+00 4 S5E+02 9 09E+02
Se-79 1.2936E-05 238649 4,772 98 0 00E+00 3.09E-02 6 17E-02
Sn-126 11574E-05 2,386 49 4,772 98 0 D0E+00 2 76E-02 5 52E-02
Sr-90 2 7505E+00 2,386 49 4,772 98 0 00E+00 6 56E+03 1 31E+04
Tc-29 4 2239E-04 2,386 49 4,772 98 0 00E+00 1 01E+00 2 02E+00
Th-229 1 8848E-12 2,386 49 477298 0 00E+00 4 50E-09 9 00E-09
Th-230 1 7042E-08 2,386.49 4,772 98 0 00E+00 4 07E-05 8.13E-05
Th-232 7.8132E-15 2,386 49 4,772 98 0.00E+00 1 86E-11 3 73E-11
TH208 4 4063E-08 2,386 49 4,772 98 0 O0E+00 1.05E-04 2 10E-04
U232 1.3151E-07 2,386 49 4,772.98 0 00E+00 3 14E-04 - 6 28E-04 Thermal Power
U-233 1 9564E-09 2,386 49 4,772.98 0 00E+00 4 67E-06 9 34E-06 ! Heat B
U-234 1B8371E-04 2,386 49 4,772.98 0 00E+00 4 38E-01 8 77E-01 - Output Heat Output -
U-235 -2 7235E-06 - 2,386 49 0 00 1 09E-02 4 39E-03 1 09E-02 {Watts) ) (Watts)
U-236 1 5493E-05 2,386 49 4,772 98 0 00E+00 3 70E-02 7.39E-02 121E402 2.42E402
U-238 -4.2851E-09 2,386 49 000 1.28E-04 - 117E-04 1.28E-04 Tota) Total
Y-90 2 7505E+00 2,386 49 4,77298 0.00E+00 6 56E+03 1.31E+04
Other Radionuciies - 1.23E+04 - 2 45E+04 -
JI1, Template Selection S v, Burnup S v, and Checks =3 sopen ity -~ - N
[Template Sel y -« | - .
From SFD Used |Basis for Parameter Differences: -
Reactor Moderator| LIGHT WATER UGHT WATER
Fuel Clad! ALUM ALUM )
BOL HM C 3] U
BOL. Enrichment %-| 52.99998782 60 1o 100 N -
Burnup S y (MWd)* <~~~ - > -|Basis for burnup used in esimate - .
From SFD Estimated
Nominal [ 2 386.49]Nommnal bumup cakulated romm the heavy metal mass destroyed
Bound‘ng] - 477298 ing bumup assumed 1o be twice nominal bumup -
Checks ~ i - - - - - - --
Estimated Bumup/
Burmnup Multiplier Given Burnup Estimated EOL HWGiven EOL HM
inat | 140 [ 0]
Bounding [ 2.80 - - - - -
*Reactor shutd core I storage, shipping or other date confirming that imadiabon ceased for fuel
2Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specfic bumup values (MWJMT)
DOE/SNF/REP-078 March 2003
Rewvision O Page C-421 of C-581



Fuel Radionuchde Inventory Worksheet

L Fuel and Template Information 3, ; ‘... 3 - - .- Estimated
Fuel Name: FRR MTR-S (UALX-LEU) JAPAN "Fuel decay start date: 2010 Canister usage”
SNF ID #: 553 Estwnates as of: 2010 18"x10°
Fuel Units & Descr: 476 - ASSEMBLY Template: HFBR (Heavy Water, Alum , 10 to 20%, U}
Heavy Metal Mass: BOL=714kg; EOL=632 461kg *Template Bumup(MWd) 15
ROD Storage Stte: SRS Template BOL Heavy Metal Mass (MT) 000034251
T Decay Time 5 years
1L Eshmates >~ "% m Xn Xy b Ya Y Gamma Sources
- - T - v i PR - Photon Total
C/MWd From Nominal  ~ Bounding Fuel jnttial Activity  Nominal Fuel  Bounding Fuel Energy _ Photons/sec
Radronuclide Template  Fuel Bumup (MWd)? Bumup (MWd)* (Ci) Inventones(Ci)  Inventories(Ci) Group ' (bounding)
Ac-227 17533€-10 77.439 76 154,999 52 0 00E+00 1 36E-05 2 72E-05 Avg MeV -
Am-241 1.2780E-02 77,499 76 154,999 52 0 00E+00 9 90E+02 1 98E+03 00150 28126416
Am-242m 9 5467E-06 77,49976 154,999 52 0 00E+00 7 40E-01 1.48E+00 00250 6 060E+15
Am-243 6 4100E-06 7749976 154,999 52 0 O0E+00 4 97E-01 9 94E-01 00375 5.522E+15
C-14 2 9673E-08 77,49976 154,999.52 0 00E+00 2 30E-03 4 60E-03 00575 5512E415
Cl-36 5 9513E-35 77,499 76 154,999.52 0 00E+00 4 61E-30 9.22E-30 00850 3472E415
Cm-243 3 1807E-06 77,49976 154,999 52 0 00E+00 247E-01 4 93E-01 01250 2.899E+15
Cm-244 1 9540E-04 77,499 76 154,999 52 0 00E+00 1.51E401 3 03E+01 02250 2961E+15
Co-60 1 1753E-04 7749976 154,999 52 0 00E+00 9 11E+00 1 82E+01 0.3750 1 436E+15
Cs-134 3 3060E-01 7749976 154,999 52 0 O0E+00 2 S6E+04 5 12E+04 0.5750 1 982E+16
Cs-135 4 8607E-06 77,499 76 154,999 52 0 00E+00 3.77E-01 7 53E-01 08500 2.103E+15
Cs-137 2 8607E+00 77,499.76 154,999 52 0 00E+D0 2 22E+05 4 43E405 1.2500 4647E414
Eu-154 6 9933E02 77,499.76 154,999 52 0 00E+00 5 42E403 1 08E+04 17500 22126413
Eu-155 3.3253E-02 77,499 76 154,999 52 0 00E+00 2 58E+03 5 15E+03 2.2500 I.B47E+13
Fe-55 7.7267E-02 77,49976 154,999 52 0 00E+00 5 99E+03 1.20E+04 2.7500 3480E+11
H-3 10827E-02 77,499 786 154,999 52 0 00E+00 8 39E+02 1 68E+03 3 5000 4 122E+10
1-129 7 1600E-07 77,499 76 154,999.52 0 00E+00 5 56E-02 1.11E-01 S 0000 4.035E+05
Kr-85 2 7007E-01 7749976 154,999.52 0 00E+00 2 09E+04 4 19E+04 7 0000 4.597E+04
Np-237 3 6327E-06 77,49976 154,999 52 0 00E+00 2 82E-01 5 63E-01 11 0000 5.250E+03
Pa-231 1 1267E-09 7749976 154,999 52 0 00E+00 8.73E-05 175€-04
Pb-210 1 9773E-15 77,49976 - 154,999 62 0 00E+00 1.53E-10 3 06E-10
Pm-147 2 4367E+00 77,499 76 154,999 52 0 00E+00 1 89E+05 3 78E+05
Pu-238 6 2213E-03 77,499.76 154,999 52 0 00E+00 4 82E+02 9 64E+02
Pu-239 1 0320E-02 77,49976 154,999 52 0 00E+00 8 D0E+02 1 60E+03
Pu-240 5.4260E-03 77,499 76 154,999 52 0 00E+00 4 21E+02 8 41E+02
Pu-241 7.7333E-01 77,499 76 154,999 52 0 00E+00 5 99E+04 1.20E+05
Pu-242 3.0713E-06 77,49976 154,999 52 0 00E+00 2 38E-01 4 76E-01
Ra-226 2.2027E-14 77,499 76 154,999.52 0 OCE+00 171E-09 3.41E-09
Ra-228 2 6333E-15 77,493 76 154,999 52 0 00E+00 2 04E-10 4 08E-10
Ru-106 2 5580E-01 77,499 76 154,999 52 0 00E+00 1 98E+04 3 96E+04
Se-79 1 2540E-05 77,499 76 154,999 52 0 00E+00 9 72E-01 1 94E+00
Sn-126 1 1333E-05 7749976 154,999 52 Q 00E+00 8 83E-01 1 77E+00
Sr-90 2 6293E+00 77,499 76 154,993 62 0 00E+00 2 04E+05 4 08E+05
Tc-99 4 3540E-04 77,499.76 154,999 52 0 00E+00 3 37E+01 6 75E+01
Th-229 1 3653E-13 77,499 76 154,999 52 0 00E+00 1 06E-08 2 12E-08
Th-230 1.2607E-11 77,499 76 154,999 52 0 00E+00 9 77E07 1 95E-06
Th-232 6.7400E-15 - 77,4976 154,999 52 0 00E+00 5 22E-10 1 04E-09
T1-208 7.4667E-09 77,499 76 - 154 999.52 0 0CE+00 5 79E-04 1.16E-03
U-232 2.1927E-08 77,499 76 154,999 52 0 00E+00 1.70E-03 3 40E-03 Thermal Power
U-233 1 9920E-10 77,493 76 - 154,999 52 QO 00E+00 1 54E-05 3.09E-05 N I Heat B g
U-234 2 2487E07 7749976 154,999 52 0 00E+00 1.74E-02 3 49E-02 < Qutput «* , Heat Output
U-235 -25341E-06 77,499 76 0.00 3 09€-01 1.12E-01 3 09E-01 {Watts) (Watts)
U-236 1 3000E-05 77,499 76 154,999 52 0 00E+00 1 01E+00 2 01E+00 3 67E+03 7.34E+03
U-238 -14207E-08 77,499 76 000 1 92€-01 1 NEO01 1 92E-01 Totat Total
Y-90 2 6300E+00 77,499.76 154,999 52 0 00E+00 2 D4E+05 4 08E+05
Other Radionuchdes 3 66E+05 7 32E+05
1. Template Selection S y, Burnup S Y, and Checks o Fosid e 4 5 v
Template Sel y T
From SFD Used Basis for Parameter Differences:
Reactor M HEAVY WATER HEAVY WATER
Fuel Cladding ALUM ALUM
BOL HM C. U U
BOL Enrichment % 20 101t 20
Burnup Summary (MWd)* Basis for burnup used in estimate:
From SFD Estimated -
Nominal [ 774997 bumup from the heavy metal mass des¥oyed
Bounding | 154 999.52)Bounding bumup assumed 1o be twice nommal bumup
Checks
Estimated Bumup/
Bl p Multip Given Bumup E: d EOL HM/Given EOL HM
Nominal | 2 48| 103
Bounding | 496
'Reactor shutdown, core removal, storage, shrpping or other date confirming that irradiation ceased for fuel
*Total burmup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWAMT)
DOE/SNF/REP-078 March 2003
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Fuel Radionuclide Inventory Worksheet

1. Fuel and Template Information ;5o Estimated
Fuel Name FRR MTR-S (UALX-LEU) PORTUGAL "Fuel decay start date: 2010 * Canister usage
SNFID # 542 Estimates as of 2010 18"x10°
Fue! Units & Descr- 6 - ASSEMBLY Template ATR (Light Water, Alum , 60 to 100%, U)
Heavy Metal Mass- BOL=5 4kg EOL=5 152kg 2*Template Burmup(MWd) 3672
ROD Storage Site: SRS Template BOL Heavy Metal Mass (MT) 000116683
Template Decay Time- 5 years
11, Eshmates ...~ m Xn Xp b Yn Yo Gamma Sources
., . Photon Total
CUMWd From . Nominal Bounding Fuel 1nitial Activity + N IFuel Bounding Fuel Energy  Photons/sec
Radionuchide - Template * Fuel Burnup (MWd)? Bumup (MWd)® {Ci) Inventories{Ci) Inventories(Ci) | : Group . (bounding)
Ac-227 1.4545E-10 23524 470 48 0 00E+00 3 42E-08 6 B4E-08 Avg MeV —
Am-241 1.1190E-03 235.24 470 48 0 O0E+00 2 63E-01 5 26E-01 00150 9077E+13
Am-242m 4.5425E-07 23524 470 48 0 00E+00 107E-04 2 14E-04 00250 1.955E+13
Am-243 14921€-06 23524 47048 0 00E+00 3S51E-4 7 02E-04 00375 1.804E+13
c-14 - 5 7244E-09 23524 47048 0 00E+00 1.35E-06 2 69E-06 00575 1774E+13
CI-36 - 1.3124E-32 23524 470 48 0 00E+00 3 09E-30 6 17E-30 0.0850 1131E+13
Cm-243 2 3676E-07 23524 470 48 0 00E+00 5 57E-05 1.11E-04 01250 9 796E+12
Cm-244 5 2042E-05 23524 470 48 0 00E+00 1.22E-02 2.45E-02 0.2250 9 587E+412
Co-60 3 8208E-05 23524 47048 0 00E+00 8.99E-03 1.80E-02 0.3750 4 641E+12
Cs-134 4 8693E-01 235.24 470 48 0 00E+00 1.15E+02 2.29E+02 05750 - 6 374E+13
Cs-135 3 4477E-06 235.24 47048 0 00E+00 8 11E-04 1 62E-03 0 8500 8 92TE+12
Cs-137 2.8731E+00 235.24 47048 - 0 00E+00 6 76E+02 1.35E+03 12500 1661E+12
Eu-154 8.2053E-02 235.24 470 48 0 00E+0Q 1 93E+01 3 B6E+D1 17500 6 965E+10
Eu-155 3 9134E-02 235.24 47048 0 DCE+00 9 21E+00 1 84E+01 2.2500 1461E+11
Fe-55 6 7429E-03 235.24 47048 0 DOE+00 1.59E4+00 3 17E+00 2.7500 B 404E+08
H-3 1 0599€-02 23524 47048 0 00E+00 2 49E400 4 99E+00 3 5000 9 321E+407
1-129 7.5300E-07 235 24 47048 0 00E+00 177E-04 3 54E-04 5 0000 2.820E+02
Kr-85 2 B595E-01 23524 47048 0 00E+00 6 73E+01 1 35E+02 7.0000 3 145E401
Np-237 ‘ 9 5479E-06 23524 47048 0 00E+00 2.25E-03 4 49E-03 11.0000 3.546E400
Pa-231 8 9297E-10 23524 47048 0 DOE+00 2.10E-07 4.20E-07 -
Pb-210 3 7609E-12 235.24 47048 0 00E+00 8 85E-10 177E-09
Pm-147 2.5452E+00 235.24 470 48 0 00E+00 6 99E+02 1.20E+03
Pu-238 2 0550E-02 235.24 470.48 O 00E+00 4 83E+00 9 67E+00
Pu-239 4.2838E-04  235.24 470 48 0 0CE+00 1 01E-01 2 02E-01
Pu-240 2 4301E-04 235.24 470 48 0 00E+00 5 74E-02 1 15E-01
Pu-241 6 8764E-02 235.24 47048 0 O0E+00 1 62E+01 3 24E+01
Pu-242 3 6329E-07 235.24 47048 0 00E+00 8 55E-05 171E-04 .
Ra-226 3 B045E-11 235.24 47048 0 00E+00 8 95E-09 1 79E-08
Ra-228 2 9902E-15 235.24 470 48 0 00E+00 7 03E-13 141E-12
Ru-106 1 9055E-01 235.24 47048 0 00E+00 4 48E+01 8 96E+01
Se-79 1.2936E-05 23524 47048 0 D0E+00 3 04E-03 6 09E-03
Sn-126 1 1574E-05 23524 47048 - 0 DOE+00 2 72E-03 5.45E-03
Sr-90 2 7505E+00 23524 47048 0 00E+00 6 47E+02 1.29E403
Tc-99 4 2239E-04 23524 47048 0 00E+00 9.94E-02 1 99E-01
Th-229 18848E-12 235.24 47048 0 00E+00 4 43E-10 8 87E-10
Th-230 1 7042E-08 235.24 47048 0 00E+00 4 01E-06 8 02E-06 -
Th-232 7 8132E-15 - 235.24 47048 0 00E+00 1 84E-12 3 68E-12
TH208 4 4063E-08 235.24 47048 0.00E+00 1 04E-05 2 07E-05 ~
U-232 1.3151E-07 235.24 47048 0 00E+0Q 3 09E-05 6 19-05 Thermal Power
U-233 1 9564E-09 235.24 47048 0 00E+00 4 60E-07 9.20E-07 Nomunatl Heat Bounding ~
U-234 18371E-04 235.24 47048 0 00E+00 4 32E-02 8 64E-02 < Output - Heat Output
U-235 -2.7235E-06 235.24 000 23303 1 69E-03 2.33E-03 (Watts) (Watts) -
U-236 1 5493E-05 23524 470 48 0 00E+00 3 64E-03 7.29E-03 1 19E+01 2.39E+01
U-238 -4.2851E-09 23524 000 145603 145E-03 145E-03 Total Total
Y-90 2 7505E+00 23524 47048 0 DOE+00 6 47E+02 1.296+03
Other Radionuchdes - 1 21E+03 2 42E+03
. Template Selection S v, Burnup S y, and Checks /= $70 . ad ot h
Tempiate Seiect y — -
From SFD Used |Basis for Parameter Differences: - c T
Reactor M LIGHT WATER LIGHT WATER [Thes Templata was used for the following reasons
Fuel Cladd ALUM ALUM [Thes fuel matches on a¥ parameters except enrichment,
BOL HM Constituents U U
BOL Enrichment % 20 00000132 60 to 100
[Bumup Summary (Mwd)* - - Basis for p used in )
From SFD Estimated -
tf 235 24]Nommal bumup calculated from the heavy metal mass destroyed -
Boundsng | 470 48]Bounding bumup assumed 1 be twice nominal bumup
Checks < C - -
Estimated Bumup/
Burnup Muttipli Grven Burnup d EOL HWGiven EOL HM )
N inal 014 100
Bounding I 028
*Reactor shutdown, core removal, storage, shipping or other date confirming that frradiation ceased for fuel N h
*Total bumup for alt fuel d with thes nms(bedvidedbyBOLheavymetalmsstngelspedﬂchpvalues(MWdan
DOE/SNF/REP-078 March 2003
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Fuel Radionuchde Inventory Worksheet e

L Fuel and Template Information .2y, o0 e
Fuel Name* FRR MTR-S (UALX-MEU) GERMANY

SNFID #; 1068
Fuel Units & Descr, 28 - MTRTYPE

"Fuel decay start date: 2010
Estimates as of* 2010

Template: ATR (Light Water, Alum , 60 to 100%, U)

Estimated

Canister usage:
18*x10*

Heavy Metal Mass: BOL=12.88kg; EOL=9 17kg *Template Burnup{Mwd) 3672
ROD Storage Site: SRS Template BOL Heavy Metal Mass (MT) 000116689
- Tempiate Decay Time* 5 years
LI Estimates -’ . .z 3 m Xn Xp b Yn Yo Gamma Sources
o, ) - . Photon Total
CiMWd From ~ - N I - Bounding Fuel Injtal Activity  Nominal Fuel = Bounding Fuel Energy  Photons/sec
Radionuclide .. Template ° Fuel Burnup (MWd)® Bumup (Mwd)® (Cl) Inventones(Ci) Inventones(Ci) Group - (bounding)
Ac-227 14545E-10 351344 7.026 88 0 00E+00 5 11E-07 1 02E-06 Avg. MeV —
Am-241 1 1190E-03 351344 7.026 88 0 00E+00 3 93E+0Q 7 86E+00 00150 1356E+15
Am-242m 4 5425E-07 351344 7,026 88 0 00E+00 1 60E-03 3.19E-03 00250 2 R1E+14
Am-243 14921E-06 351344 7.026 88 0 DOE+00 5 24E-03 1.05E-02 00375 2695E+14
C-14 5 7244E-09 351344 7,026 88 0 00E+00 201E-05 4 02E-05 00575 2 650E+14
Ci36 1 3124E-32 351344 7,026 88 0 O0E+00 4 61E-29 9.22E-29 0 0850 1689€+14
Cm-243 2 3676E-07 351344 7.026 88 0 00E+00 8 32E-04 1 66E-03 01250 1463E+14
Cm-244 5.2042E-05 35134 7,026 88 0 DOE+00 1 83E-01 3 66E-01 02250 1432E+14
Co60 3 8208E-05 35134 7,026 88 0 00E+00 1 34E-01 2 68E-01 03750 6931E+13
Cs-134 4 B693E-01 35134 7.026 88 0 00E+00 1 71E+03 3 42E+03 0.5750 9 521E+14
Cs-135 34477E-06 3.513.44 7.026 88 0 00E+00 1.21E-02 2 42E-02 08500 1333E+14
Cs-137 2 B731E+00 35134 7,026 88 0 O0E+00 1 01E+04 2 02E+04 1.2500 24B1E+13
Eu-154 8.2053E-02 3,513.44 7.026 88 0 00E+00 2 88E+02 5 77E+02 1 7500 1 040E+12
Eu-155 3 9134E-02 3,513.44 7,026 88 0 00E+00 1.37E+02 2 75E+02 22500 2 182E+12
Fe-55 6 7429E-03 3513.44 7.026 88 0 00E+00 2 37E+01 4 74E401 27500 1.255E+10
H3 1 0599E-02 351344 7,026 88 0 00E+00 3.72E+01 7 45E+01 3.5000 1.392€+09
1-129 7 5300E-07 351344 7,026 88 0 00E+00 2 65E-03 5 20E03 5 0000 4 167E+03
Kr-85 2 8595E-01 351344 7,026 88 0 00E+00 1 00E+03 2 01E+03 7 0000 4 646E+02
Np-237 9 5479E-06 351344 7,026 88 0 00E+00 3.35E-02 6 71E-02 110000 5237E+01
Pa-231 8 9297E-10 351344 7,026 88 0 00E+00 3.14E-06 6 27E-06
Pb-210 3.7609E-12 351344 7,026.88 0 00E+00 132E-08 2 64E-08
Pm-147 2 5452E+00 351344 7,026 88 0 0DE+00 8 94E+03 1 79€+04
Pu-238 2 0550E-02 35134 7,026 83 0 00E+00 7 22E+01 144E402
Pu-239 4 2838E-04 351344 7,026 88 0 00E+00 1 51E+00 3 01E400
Pu-240 24401E-04 351344 7,026 88 0 00E+00 8 S7E-01 171E+00
Pu-241 6 8764E-02 35134 7,026 88 0 00E+00 2 42E+02 4 B3E+02
Pu-242 3 6329E-07 351344 7,026 88 0 00E+00 1 28E-03 2 55E-03
Ra-226 3 8045E-11 3,51344 7.026 88 0 00E+0Q 1 34E-07 2 67E-07
Ra-228 2 9902E-15 351344 7,026 88 0 00E+00 1 05E-11 2 10E-11
Ru-106 1 9055E-01 3,51344 7.026 88 0 00E+00 6 69E+02 1.34E403
Se-79 1.2936E-05 35134 7,026 88 0 00E+00 4 54€E-02 9 D9E-02
Sn-126 1 1574E-05 351344 7,026 88 0 00E+00 4 07E-02 8.13E-02
Sr-90 2 7505E+00 351344 7,026 88 0 00E+00 9 66E+03 1.93E+04
Tc-99 4 2239E-04 35134 7.026 88 0 00E+00 1 48E+00 2 97E+00
Th-229 1 8848E-12 351344 7.026 88 0 00E+00 6 62E-09 1.32E-08
Th-230 1 7042E-08 351344 7,026 88 0 00E+00 5 99E-05 1.20E-04
Th-232 7 8132E-15 351344 7.026 88 0 DOE+00 2 75E-11 549E-11
T1-208 4 4063E-08 3.51344 7.026 88 0 00E+00 155E-04 3.10E-04
U-232 13151E07 3.51344 7,026 88 0 00E+00 4 B2E-04 9.24E-04 Thermal Power
U-233 1 9564E-09 3,51344 7,026 88 0 00E+00 6 B7E-08 1.37E-05 N Heat B )
U-234 18371E-04 351344 7,026 88 0 00E+00 6 45E-01 1.29E+00 Outpint -, - Heat Output
U-235 -2 7235E-06 351344 000 1.25E-02 2 98E-03 1.25E-02 (Watts) < (Watts)
U-236 1 5493E-05 3,513.44 7.026 88 0 00E+00 5 44E-02 1 09E-01 1 78E+02 3 56E+02
U-238 -4 2851E-09 351344 000 2 38E-03 2.36E-03 2.38E-03 Total Totat
Y-90 2.7505E+00 3,513.44 7,026 88 0 00E+00 9 66E+03 1 93E+04
Other Radonuctides 1 81E+04 3 61E+04
IT1. Template Selection S ¥, Burnup S Y. and Checks - - - &% o
Template Selection Summary |
From SFD Used |Basis for Parameter Drfferences:
Reactor Moderator UGHT WATER LIGHT WATER Thes Template was used for the following reasons:
Fuel Claddng ALUM ALUM [ Thes fuef matches ATR Template on all but one 1) malang ATR a
BOL HM Constituents U U jmaich,
BOL Enrichment % 4507 60 to 100
[Bumup Summary (Mwd)* Basis for burnup used in
From SFD Estimated
Nomina.| 3,513 44]Nominal burmup calcutated from the heavy metal mass destroyed.
Bounding | 7 026 88]Bounding burmup assumed to be twice nominal bumup
Checks -
Estunated Burnup/
Bumup MulRtiplier Given B p Estimated EOL HW/Given EOL KM
Nominal 0.87 T
Bounding | 173
*Reactor shutdown, core removal, storage, shipping or other date conhimming that iradiation ceased for fuel
2Total bumup for all fuel d with this work must be divided by BOL heavy metal mass to get specific bumup values (MWJ/MT)
DOE/SNF/REP-078 March 2003
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Fuel Radionuclide Inventory Worksheet

L Fuel and Template Information 227 ) Estimated
Fue! Name: FRR PIN CLUSTER U3SI2-LEU CANADA Fuel decay start date 2010 Canister usage
SNF ID # 660 Estimates as of 2010 18"x15°
Fuel Units & Descr- 1527 - MULTI-PIN CLUSTER Template HFBR (Heavy Water, Alum , 10 to 20%, U)
Heavy Metal Mass BOL=3796.275kg EOL=3226.398kg 2Template Burnup(MWd) 15
ROD Storage Site SRS Template BOL Heavy Metal Mass (MT). 000034251
Template Decay Time § years
JI. Estrmates .t +.I1%0 m Xn Xy b Yo Yo Gamma Sources
. [ . ; . Photon “Total
CvMwWd From i Nomunal Bounding Fuel Inmial Activity  Nominal Fuel ding Fuel | Energy - Photons/sec
Radionuchde «~ + TYemplate - Fuel Burnup (MWd)® Burnup [ S ()] ~ .. Inventories(Ci) Inventones{Ci) Group {bounding)
Ac-227 1.7533E-10 541,647.53 1,083,295 06 0 00E+00 9 SO0E-05 1.90E-04 Avg MeV -
Am-241 12780E-02 641,647.53 1,083,295 06 0 O0E+00 6 92E+03 1.38E4+04 00150 1.965E+17
Am-242m 9 5467E-06 541,647.53 1,083,295 06 0 00E+00 5 17E+00 1 03E+01 0 0250 4.235E416
Am-243 6 4100E-06 541,647.53 1,083,295 06 0 OCE+00 3 47E400 6 94E+00 00375 3.859E+16
C-14 2 9673E-08 541,647.53 1,083,295 06 0 00E+00 1 61E-02 3.21E-02 00575 - 3.853E+16
Ci36 5 9513E-35 541,647.53 1,083,295 06 0 00E+00 3.22E-29 6 45E-29 0 0850 2 426E+16
Cm-243 3 1807E-06 541,647 53 1,083,295 06 0 00E+00 1.72E400 3 45E+00 01250 2 026E+16
Cm-244 - 1 9540E-04 541,647 53 1,083,295 06 0 00E+00 1 06E+02 2 12E+02 0.2250 2069E+16
Co-60 1 1753E-04 541,647 53 1,083,295 06 0 00E+00 6.37E+01 1.27E+02 0 3750 1003E+16
Cs-134 3 3060E-01 541,647 563 1,083,295 06 0 00E+00 1.79E+05 3 58E+05 05750 1.385E+17
Cs-135 4 8607E-06 541,647 53 1,083,295 06 0 00E+00 2 63E+00 5 27E+00 0 8500 1470E416
Cs-137 2 8607E+00 541,647.53 1,083,295 06 0 00E+00 1 565E+06 3 10E+06 1.2500 3.248E+15
Eu-154 6 9933E-02 541,647 63 1,083,295 06 0 00E+00 3 79E+04 7 SBE+04 17500 1546E+14
Eu-155 3.3253E02 541,647.53 1,083,295 06 0 00E+00 1 BOE+04 3 60E+04 22500 2.689E+14
Fe-55 7 7267E-02 641,647.53 1,083,295 06 0 00E+00 4 196404 8 37E+04 2 7500 24326412
H-3 1 0827E-02 541,647.53 1,083,295 06 0 O0E+00 5 86E+03 1.17E+04 3.5000 2831E+11
1-129 7 1600E-07 541,647.53 1,083,295 06 0 0CE+00 3 88E-01 7.76E-01 5 0000 2.819E+06
Kr-85 2 7007E-01 541,647 53 1,083,295 06 0 OCE+00 1 46E+05 2.93E+05 7 0000 32126405
Np-237 3 6327E-06 541,647 53 1,083,295 06 0 O0E+00 1 97E+00 3.94E+00 11 0000 3 669E+04
Pa-231 1 1267E-09 541,647.53 1,083,295 06 0 O0E+00 - 6 10E-04 1.22E-03
Pb-210 19773E-18 541,647 53 1,083,295 06 0 00E+00 1 07E-09 2 14E-09
Pm-147 2 4367E+00 541,647 53 1,083,295 06 0 00E+Q0 1.32E+06 2 B4E+06
Pu-238 6.2213E-03 541,647 53 1,083,295 06 0 00E+00 3.37E+03 6 74E+03
Pu-239 1 0320E-02 541,647 53 1,083,295 06 0 00E+00 5 59E+03 1 12E+04
Pu-240 5 4260E-03 541,647 53 1,083,295 06 0 0OE+00 2 94E+03 5 8BE+03
Pu-241 7.7333E-01 541,647.53 1,083,295 06 0 COE+00 4 19E+05 8 3BE+05
Pu-242 3 0713E06 541,647.53 1,083,295 06 0O 00E+D0 1 66E+00 3 33E+00
Ra-226 2.2027E-14 541,647.53 1,083,295 06 0 00E+00 1 19E-08 2.39E-08
Ra-228 2 6333E-15 541,647.53 1,083,295 06 0 O0E+00 1 43E-09 2 85E-09
Ru-106 2 5580E-01 541,647.53 1,083,295 06 © O0E+00 1 39E+05 2.77E+05
Se-79 1.2540E-05 541,647.53 1,083,295 06 0 00E+00 6 79E+00 1.36E+01
Sn-126 1 1393E-05 541,647.53 1,083,295 06 0 O0E+00 6 17E400 1.23E+01
Sr-90 2 6293E+00 541,647 53 1,083,295 06 0 00E+00 1 42E+06 2 B5E+06
Te-99 4 3540E-04 - 54164753 1,083,295.06 0 00E+00 2 36E+02 4 72E+02 -
Th-229 1 3653E-13 541,647 53 1,083,295 06 0 00E+00 7.40E-08 148E-07
Th-230 1.2607E-11 541,647.53 1,083,295 06 0 00E+00 6 83E-06 1.37E-05
Th-232 6 7400E-15 541,647 53 1,083,295 06 0 00E+00 3 65E-08 7.30E-09
Ti208 7 4667E-09 541,647 53 1,083,295 06 0 DDE+00 4 04E-03 8 09E-03
U-232 2.1927E-08 ~ 541,647 63 1,083,295 06 0 00E+00 119€-02 2.38E-02 Thermal Power
U-233 1.9920E-10 541,647.53 1,083,295 06 0 00E+00 1 08E-04 2.16E-04 Nominal Heat - Bounding
U-234 2.2487E-07 541,647.53 1,083,295 06 0 00E+00 122E-01 2.44E-01 Output *"* Heat Output
U-235 -2 5341E-06 541,647.53 000 1 62E+00 2 48E-01 1.62E+00 (Watts) >_(Watts)
U-236 1.3000E-05 541,647.53 1,083,295 06 0 00E+00 7 04E+00 1.41E+01 2.56E+04 S 13E404
U-238 -1 4207E-08 541,647.53 000 1.02E+00 1 02E+00 1 02E+00 Total Total
Y-90 2 6300E+00 541,647.53 1,083,295 06 0.00E+00 1 42E+06 2 85E+06
Other Radionuchdes - - - 2 S6E+06 5 12E+06 -
JI1. Template Selection S y, Burnup & v, and Checks &« ot sePre 5% %
Template S on y - . | - - -
From SFD Used -~ -|Basis for Parameter Differences: .
Reactor Moderator-| HEAVY WATER HEAVY WATER
FuelC ALUM ALUM ! :
BOL HM C: U u
BOL Enrichment % 19 75000043 - 10020 - . -
[Burnup Summary (MWd)* S - - |Basis for bumup used in . B
From SFD Estimated 1
inal [ 541,647 53JNomnal bumup calculated from the heavy metal mass destroyed
Bounding:| 1 083,295.06}Bounding bumup assumed o be twice nomunal burmup -
Checks - ~ = - - S S
Estimated Burnup/
Burnup iplier Given Burnup E d EOL HWGiven EOL HM
N " 3.26 -104
Bounding | 6.52) - - - - - 5
Reactor shutdown, core removal storage, shippmg or other date confirming that irackation ceased for fuel
2Total bumup for alt fuel iated with this work nwbedvtdedbyBOLheawmevalmassbgetspedﬁcbumva(de/Mn
DOE/SNF/REP-078 March 2003
Revision 0 Page C-425 of C-581



Fuel Radionuchide Inventory Worksheet - -

L Fuel and Template Information ;. o5

Estmated

Fuel Name: FRR PIN CLUSTER U3SR-LEUY SO KOREA "Fuel decay start date: 2010 Canister usage
SNFID# 293 Estimates as of: 2010 18"x15"
Fuel Unnts & Descr: 48 - MULTI-PIN CLUSTER Template: ATR (Light Water, Alum , 60 10 100%, U)
Heavy Metal Mass: BOL=59 52kg, EOL=52 138kg *Template Burnup(Mwd) 367.2
ROD Storage Site, SRS Template BOL Heavy Metal Mass (MT): 000116683
Template Decay Time: 5 years
1L Estimates. » = ! & m Xo Xy b Yn Yo Gamma Sources
— . - - Photon - Total *
CvMwd From 7 Nonunal Bounding Fuel Inmial Activity  Nominal Fuel  Bounding Fuel Energy  Photons/sec
Radionuchide - Template Fuel Burnup (MWd)® Burmup (MWd)* {Ci) ~ Inventories{Ci) Inventones(Ci) Group {bounding)
Ac-227 1 4545E-10 6,991.28 13,982 §5 0 COE+00 1 02E-06 2 03E-06 Avg MeV —
Am-241 1 1190E-03 6,991.28 13,982 55 0 00E+00 7 82E+00 1 56E+01 00150 2 698E+15
Am-242m 4 5425E-07 6,991.28 13,982 55 0 00E+00 3 18E-03 6 35E-03 00250 5.812E+14
Am-243 1 4921E-06 6,991.28 13,982 55 0 00E+00 1 04E-02 2 09E-02 00375 5.363E+14
C-14 5 7244E09 6.991.28 13,982 55 0 00E+00 4 00E-05 8 00E-05 00575 5273E+14
C+36 13124E-32 6,991.28 13,982 §5 0 00E+00 9 1BE-29 1 84E-28 00850 3.362E+14
Cm-243 2 3676E-07 6,991.28 13,982 55 0 00E+00 1 66E-03 3 31E-03 01250 2911E+14
Cm-244 5 2042E-05 6,991.28 13,982 65 0 00E+00 3 64E-01 7 28E-01 0.2250 2.849E+14
Co-60 3 8208E-05 6,991.28 13,982 55 0 00E+00 2 67E-01 5 34E-01 03750 1.379E+14
Cs-134 4 8693E-01 6,991.28 13,982 55 0 00E+00 3 40E+03 6 81E+03 0 5750 1894E+15
Cs-135 3 4477E-06 6.991.28 13,982 55 0 00E+00 2 41E02 4 82E-02 0 8500 2653E+414
Cs-137 2 8731E+00 6,991 28 13,982 65 0 00E+00 201E+04 4 02E+04 1.2500 4 936E+13
Eu-154 8 2053E-02 6,991 28 13,982 55 0 00E+00 5 74E402 1 15E+03 17500 2.070E+12
Eu-155 3 9134E-02 6,991 28 13,982 55 0 00E+00 2 74E+02 5 47E+02 22500 4.341E+412
Fe-55 6 7429E-03 6.991 28 13,982 55 0 00E+00 4 71E+01 9 43E+01 27500 2 498E+10
H-3 1 0599E-02 6,991 28 13,982 55 0 00E+00 7.41E+01 1 48E402 3 5000 2.770E+09
1-129 7 5300E-07 6,991 28 13,982 55 0 00E+00 5 26E-03 1 05E-02 50000 8.318E+03
Kr-85 2 8595E-01 6,991 28 13,982 55 0 00E+00 2 O0E+03 4 00E+03 7 0000 9 274E+02
Np-237 9 5479E-06 6,991 28 13,982 55 0 O0E+00 6 68E-02 1 34E-01 11 0000 1 045E+02
Pa-231 8 9297E-10 6,991 28 13,982 55 0 00E+00 6 24E-06 1 25E-05
Pb-210 3 7609€E-12 6,991 28 13,982 55 0 00E+00 2 63E-08 5 26E-08
Pm-147 2 5452E+00 6,991 28 13,982 55 0.00E+00 1.78E+04 3 56E+04
Pu-238 2 0550E-02 6,991 28 13,982 55 0 00E+00 1 44E+02 2 B7E+02
Pu-239 4 283BE-04 6,99128 13,982.55 0 00E+00 2 99E+00 5 99E+00
Pu-240 2 4401E-04 6,991 28 1398255 0 0QE+00 1.71E+00 3 41E+00
Pu-241 6 8764E-02 6,991 28 13,982.56 0 00E+00 4 81E+02 9 61E+02
Pu-242 3 6329E-07 6,991.28 13,982.55 0 00E+00 2.54E-03 5 08E-03
Ra-226 3 BO45E-11 6,991.28 13,982.55 0 00E+DQ 2 66E-07 5 32E-07
Ra-228 2 9902E-15 6,991.28 13,982.55 0 00E+0Q 2.09E-11 4 18E-11
Ru-106 1 9055E-01 6,991.28 13,982.55 0 00E+00 133E403 2.66E+03
Se-79 1.2936E-05 6,991.28 13,982.55 0 00E+00 9 04E-02 1 81E-01
Sn-126 1.1574E-05 6,991.28 13,882.55 0 00E+00 8 O9E-02 1 62E-01
Sr-90 2.7505E+00 6,991.28 13,982.55 0 00E+00 1 92E+04 3 85E+04
Tc-99 4.2239E-04 6,991.28 13,982 55 0 00E+00 2 95E+00 5 91E+00
Th-229 1 8848E-12 6,991.28 13,982 55 0 0CE+00 132E-08 2 64E-08
Th-230 1.7042E-08 6,991.28 13,982 55 0 00E+00 1.19E-04 2.38E-04
Th-232 7 8132E-15 6,991.28 13,982 55 0 00E+00 5 46E-11 1 09E-10
TL208 4 4063E-08 6,991.28 13,982.55 0 00E+00 3 08E-04 6.16E-04
U-232 1.3151E-07 6,991.28 13,982 55 0 00E+00 9 19E-D4 1.84E-03 Thermal Power
U-233 1 9564E-09 6,991.28 13,982 55 0 00E+00 1 37E-05 2.74E-05 Nomnal Heat | Bounding
U-234 18371E-04 6,991.28 13,982 55 0 00E+00 128E+00 2.57E+00 -- Output Heat Output
U-235 -2.7235E-06 6,991.28 000 2 57E-02 6 68E-03 2.57E-02 . _(Watts) i (Watts)
U-236 1 5493E-05 6.991.28 13,982 55 0 00E+00 1 08E-01 2.17E-01 3.54E+02 7.09E402
U-238 -4.2851E-09 6,991 28 0.00 1 60E-02 1 60E-02 1 60E-02 Total Total
Y-90 2 7505E+00 6,991 28 13982 55 0 00E+00 1 92E+04 3 85E+04
Other Radionuclides 3 60E+04 7 19E+04
11, Template Selection S ¥, Burnup S v, and Checks™ -7 ,%.° 5%
Temp <ol S y - = -
From SFD Used |Basis for Parameter Drfferences®
Reactor Moderator-| LIGHT WATER UGHT WATER [Thes Template was used for the following reasons
Fuel Claddng ALUM ALUM [Thes fuel maiches ATR Template on all but one ¢ t) making ATR a
BOL HM Constituents u u match.
BOL Enrichment %-| 19 52 60 to 100
|Burmup Summary (MWd)* . [Basis for burnup used in
From SFD Estimated
Nominal.| 6,991.28 bumup from the heavy metal mass destroyed.
Bounding'| 13 582 55{Bounding bumup assumed 1o be twice nomanal bumup.
Checks
Estimated Burnup/
p p Given p Estimated EOL HWGiven EOL HM
N i 0.37]
Bounding | 0 75|
'Reactor core I storage, shipping or other date confirming that irradiation ceased for fued
*Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWA/MT)
DOE/SNF/REP-078 March 2003
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Fuel Radionuchde Inventory Worksheet

i1. Fuel and Template fnformation ;. #5000 & Estimated
fuel Name FRR PIN CLUSTER U3SI2-LEU SO KOREA 'Fuel decay start date 2010 Canister usage-
SNF ID #: 659 Estimates as of 2010 18"x15*
Fuel Units & Descr- 158 - MULTH-PIN CLUSTER Template ATR (Light Water, Alum , 60 ta 100%, U)
Heavy Metal Mass BOL=343 65kg EOL=298.288kg 2Template Burnup{MWd) 3672
ROD Storage Site SRS Template BOL Heavy Metal Mass (MT): 000116689
- 7 ~  Template Decay Time: 5 years -
11, Estmates '~ “* m Xn Xp * b - ¥Yn — Yo Gamma Sources
- .. : - - - . e e o Photon Total
CYMWd From Nominal Bounding Fuel initial Activity |} | Fuel ding Fuel Energy  Photons/sec
d lid ~ Template Fuel Burnup (MWd)® Burnup Mwd)? -+ (C) fnventones(Ci) Inventories(Ci) Group {bounding)
Ac-227 1 4545E-10 42,958 50 85,917 00 0 OOE+00 6 25E-06 1.25E-05 Avg MeV
Am-241 1 1190E-03 42,958 50 85,917 00 0 00E+00 4 81E+01 9 61E+01 00150 1 658E4+16
Am-242m 4 5425E-07 42,958 50 85,917 00 0 00E+00 1 95E-02 3 90E-02 0 0250 3571E415
Am-243 1 4921E-06 42,958 50 85,917 00 0 00E+00 6 41E-02 128E-01 00375 3.295E+15
C-14 5 7244E-09 42,958 50 85,917 00 0 00E+00 2 46E-04 4 92E-04 00575 3240E+15
C1-36 13124E-32 42,958 50 85.917.00 0 0CE+00 5 64E-28 1 13E-27 00850 2 066E+15
Cm-243 2 3676E-07 42,958 50 85,917 00 0 00E+00 1.02E-02 2 03E-02 01250 1789E+15
Cm-244 5.2042E-05 42,958.50 85,917 00 0 00E+00 2.24E+00 4 47E+00 0.2250 1751E+15
Co-60 3 8208E-05 42,958.50 85,917 00 0 00E+00 1 64E400 3.28E+00 03750 8 475E+14
Cs-134 4 8693E-01 42,958 50 85,917 00 0 00E+00 2.09E+04 4.18E+04 05750 1164E+16
Cs-135 3 4477E-06 42,958 50 85,917 00 0 0OE+00 1 48E-01 2 96E-01 0 8500 1 630E+15
Cs-137 2 8731E+00 42,958 50 85,917 00 0 00E+00 1.23E+05 2 47E+05 12500 3 033E+14
Eu-154 8 2053E-02 42,958 50 85,917 00 © 00E+00 3 52E+03 7 05E+03 1 7500 1272E+13
Eu-155 3 H134E-02 42,958 50 85,917 00 0 00E+00 1 68E+03 3 36E+03 22500 2,663E+13
Fe-55 6 7429E-03 42,958 50 85,917 00 0.00E+00 2 90E+02 5 79E+02 2.7500 1535E+11
H-3 1 0599E-02 42,958 50 85,917.00 0 OCE+00 4 55E+02 9 11E+02 3.5000 1702E+10
1-129 7.5300E-07 42,958 50 85,917.00 0 00E+00 3.23E-02 6 47E-02 5 0000 5 110E+04
Kr-85 2.8595E-01 42,958.50 85,917 00 0 D0E+00 1.23E404 2 46E+04 7 0000 5 697E+03
Np-237 9 5479E-06 42,958.50 85,917 00 0 00E+00 4 10E-01 8.20E-01 110000 6 422E402
Pa-231 8 9297E-10 42,958 50 85,917 00 0 00E+00 3 B4E-05 7 67E-05
Pb-210 3 7609E-12 42,958 50 85,917 00 0 00E+00 1 62E07 323E07
Pm-147 2 5452E+00 42,958 50 85,917 00 0 00E+00 1 09405 2 19E+405
Pu-238 2 0550E-02 42,958 50 85,917 00 0 00E+00 8 83E+02 1 77E+03
Pu-239 4 2838E-04 42,958 50 85,917 00 0 00E+00 1 84E+01 3 68E+01
Pu-240 2 4401E-04 42,958 50 85,917 00 0 00E+00 1 05E+01 2 10E+01
Pu-241 6 8764E-02 42,958 50 85,917.00 0 O0E+00 2 95E+03 5 91E+03
Pu-242 3 6329€E-07 42,958 50 85,917 00 0 00E+00 1.56E-02 3 12E-02
Ra-226 3 8045E-11 42,958.50 85,917 00 0 00E+00 1.63E-06 3.27E-06
Ra-228 2.9902E-15 42,958.50 85,917 00 0 00E+00 1.28E-10 2 57E-10
Ru-106 1.9055E-01 42,958.50 85,917 00 0 00E+00 8 19E+03 1 64E+04
Se-79 1.2936E-05 42,958 50 85,917 00 0 00E+00 5 56E-01 1 11E+00
Sn-126 1 1574E-05 42,958 50 85,917 00 0 00E+00 4 97E-01 9 94E-01
Sr-90 2 7505E+00 42,958 50 85,917 00 0 00E+00 1 18E+05 2 36E+05
Tc-99 4 2239E-04 42,958 50 85,917 00 0 00E+00 1 81E+01 3 63E+01
Th-229 1 8848E-12 42,958 50 85,917.00 0 00E+00 8 10E-08 1 62E-07
Th-230 1 7042E-08 42,958 50 85,917.00 0 0CE+00 7.32E-04 146E-03
Th-232 7 8132E-15 42,958 50 85,917 00 0 00E+00 3.36E-10 6 71E-10
T1-208 4.4063E-08 42,958.50 85,917 00 0 00E+00 1 89E-03 3 79€-03
U-232 1.3151E-07 42,958.50 85,917 00 0 00E+00 5 65E-03 1 13E-02 Thermal Power
U-233 1 9564E-09 42,958.50 85,917 00 0 00E+00 8 40E-05 1 68E-04 Nominal Heat Bounding
U-234 1 8371E-04 42,958.50 85,917 00 0 00E+00 7 B9E+00 1.58E+01 Output . Heat Output
U-235 -2 7235E-06 42,958 50 000 1 49E-01 3 15E-02 149601 (Watts) -~ (Watts)
U-236 1 549305 42,958 50 85,917.00 0 00E+D0 6 66E-01 1.33E+00 2.18E403 4.36E+03
U-238 -4.2851E-09 42,958 50 000 9.24E-02 9 22E-02 9 24E-02 Total Totat
Y-90 2 7505E+400 42,958 50 85,917.00 0 00E+00 1 18E405 2.36E+05
Other Radionuclides 2.21E+05 4 426405
ML T r. Selection S v.B pc bmm WY Vg ATy 20
Template S y o - |
From SFD Used |Basis for Parameter Differences:
Reactor Moderator:| LIGHT WATER LIGHT WATER [Thus Template was used for the following reasons.
Fuel Cladding ALUM ALUM [Thes fuet matches on afl parameters except ennchment.
BOL HM C. \U U
BOL Ennchment % 20 DO0O005S 60 to0 100 _ N
{Burnup y (MWd)* - - |Basis forb p used in
From SFD Estimated
Nominat [ 42,958 50{Nominal bumup calcutated from the heavy metal mass destroyed
Bounding | 85,917 00}Bounding bumup assumed o be twice nominal bumup
Checks - .
Estimated Burnup!
Burnup Given Burnup Estimated EOL HWGiven EOL HM
Noaminal [ 040
Boundmg I 0 79
'Reactor shutdown, core removal, storage, shipping or other date confirming that irradiation ceased for tuel
2Total bumup for all fuel d with this heet must be divided by BOL heavy metal mass to get specfic bumup values (MWJMT)
DOE/SNF/REP-078 March 2003
Revision 0 Page C-427 ot C-581



Fuel Radionuclide Inventory Worksheet -

L Fuel and Template Information .+ " %

Fuel Name: FRR PIN CLUSTER UALX HEU CANADA "Fuel decay start date 2010
SNF ID # 661 Estimates as of 2010
Fuel Units & Descr: 225 - MULTI-PIN CLUSTER Template:

ATR (Light Water, Alum , 60 to 100%, U)

Estimated

Canister usage-
18"x15°

Heavy Metal Mass. BOL=118 597kg, EOL=34 627kg *Template Bumup(MWd) 3672
ROD Storage Site* SRS Template BOL Heavy Metal Mass (MT). 000116689
Template Decay Time 5 years
Il Estimates . - -} *¢ m Xn - X b Yn Yo Gamma Sources
" > e « - - - Photon Total
CiMwd From Nominal Bounding Fuel Initial Acivity  Nominal Fuel  Bounding Fuel Energy  Photons/sec
Radionuclide Template Fuel Bumup (MWd)® Bumup (MWd)? (=)} * Inventonies{Ci) Inventones(Ci) Group °  (bounding)
Ac-227 14545E-10 79 521.22 112,314 13 Q0 00E+00 116E05 - 1.63E-05 Avg MeV .
Am-241 1 1190E-03 79,521.22 112,314 13 0 00E+00 8 90E+01 1.26E+02 00150 2167E+16
Am-242m 4 5425E-07 79,521 22 112,314.13 0 DOE+00 3 61E-02 5.10E-02 00250 4 668E+15
Am-243 14921E-06 79,521 22 112,314.13 0 00E+00 119E-01 1 68E-01 00375 4 308E+15
C-14 5 7244E-09 79,521 22 112,314.13 0 0CE+00 4 55E-04 6 43E-04 0.0575 4 236E+15
Cr36 1 3124E-32 79,521 22 11231413 0.00E+00 104E-27 147€-27 00850 2.700E+15
Cm-243 2.3676E-07 79,621 22 112,314 13 0.00E+00 1 88E-02 2 66E-02 01250 2.338E+15
Cm-244 5 2042E-05 79,521 22 112,314 13 0O 00E+00 4 14E+00 5 85E+00 02250 2.289E+15
Co-60 3 8208E-05 79,521 22 112,314 13 0 00E+00 3 04E+00 4 29400 0.3750 1 108E+15
Cs-134 4 8693E-01 79,521.22 112,314 13 0 00E+D0 3 87E+04 5 47E+04 05750 1522E+16
Cs-135 3 4477E-06 79,521.22 112,314 13 0 00E+00 274E-01 3 87E-01 08500 2131E+15
Cs-137 2 8731E+00 79,521.22 112,314 13 0 00E+D0 2 28E+05 3.23E+05 1.2500 3 965E+14
Eu-154 8 2053E-02 79,521 22 112,314 13 0 00E+00 6 52E+03 9.22E+03 1 7500 1 663E+13
Eu-155 39134E-02 79.521.22 112,314 13 0 00E+00 3 11E+03 4.40E+03 2.2500 3487E+13
Fe-55 6 7429E-03 79,521.22 112,314 13 0 00E+00 5 36E+02 7.57E+02 27500 2006E+11
H-3 1 0599E-02 79,521.22 112,314 13 0 00E+00 8 43E+02 1.19E403 3 5000 2225E+10
1-129 7 5300E-07 79,521.22 112,314 13 0 00E+00 5 99EC2 8 46E-02 5 0000 6 653E+04
Kr-85 2 8595E-01 79,521 22 112,314.13 0 00E+00 227E+04 3.21E+04 7 0000 7 416E+03
Np-237 9 5479E-06 79,521 22 112,314.13 0 00E+00 7 59€-01 1 07E+00 11 0000 8.359E402
Pa-231 8.9297E-10 79,521 22 112,314.13 0 00E+00 7 10E-05 1 O0E-04
Pb-210 3.76089E-12 79,521 22 112,314.13 0.00E+00 2.99E-07 4.22E-07
Pm-147 2 5452E+00 79,521 22 112,314 13 0 00E+00 2 02E+05 2 86E+05
Pu-238 2 0550E-02 79,521 22 112,314 13 0 00E+00 1 63E+03 2 31E+03
Pu-239 4 2838E-04 79,521 22 112,314 13 0 00E+00 3 41E+01 4 81E+01
Pu-240 2 4401E-04 79.521.22 112,314 13 0 O0E+00 1 94E+01 2 74E+01
Pu-241 6 8764E-02 79,521.22 112,314 13 0 00E+00 § 47E403 7.72E403
Pu-242 3 6329E-07 79,521.22 112,314 13 0 00E+00 2 89E-02 4 08E-02
Ra-226 3 8045E-11 79,521.22 112,314 13 0 00E+00 3 03E-06 4 27E-06
Ra-228 2 9902E-15 - 79,521.22 112,31413 0 00E+00 2 38E-10 3 36E-10
Ru-106 1 9055€E-01 79,521.22 112,314 13 0 00E+00 152E+04 2.14E+04
Se-79 1.2936E-05 79,521.22 11231413 0 00E+00 1 03E+00 1 45E+00
Sn-126 1.1574E-05 79,521.22 112,314 13 0 00E+00 9 20E-01 1 30E+00
Sr-90 2.7505E+00 79,521 22 112,314.13 0 00E+00 2.19E+05 3 09E+05
Tc-99 4.2239E-04 79,521 22 112,31413 0 00E+00 3.36E+01 4 74E+01
Th-229 1 8848E-12 79,521 22 112,314 13 0.00E+00 1 50E-07 2.12E-07
Th-230 1 7042€-08 79,521 22 112,314 13 0 00E+00 1.36E-03 191E03
Th-232 7 8132E-15. 79,521 22 112,314 13 0 00E+00 6.21E-10 8 78E-10
TH208 4 4063E-08 79,521.22 112,314 13 0 00E+00 3.50E-03 4 956-03
U-232 1 3151E-07 79,5621.22 112,314 13 0 00E+00 1.05E-02 1 48E-02 Thermal Power
U-233 1 9564E-09 79,521.22 112,314 13 0 00E+00 156E-04 2.20E-04 Nominal Heat ding
U-234 18371E-04 79,521.22 112,314 13 0 00E+00 1 46E+01 2 06E+01 Output ' Heat Output
U-235 -2 7235€-06 79,521.22 000 2 39E-01 2 22E-02 2 39%E-01 (Watts) (Watts) -
U-236 - 15493E-05 79,521.22 112,314 13 0 00E+00 123E+00 174E+00 4 03E+03 S 69E+03
U-238 -4 2851E-09 79,521 22 000 273E-03 2 39E-03 273E-03 Total Total
Y-90 2.7505E+00 79,521 22 112,314.13 0 O0E+00 2 19E405 3 09E+05
Other Radionuclides 4 09E+05 5 78E+05
H1. Template Selection S v, Burnup S ¥y A0d Checks« wiw iir o 2, 4
Template Selection S y . S |
From SFD Used Basis for Parameter Differences:
Reactor Moderator:| LIGHT WATER LIGHT WATER -
Fuel C! ALUM ALUM
BOL HM Constituents u U
BOL Enrichment % 93.1 60 to 100
Burnup Summary (de)z ]Bas:s for burnup used in
From SFD - Estimated -
Nominal | 79,521 22|Nominal bumup calculated from the heavy metal mass desboyed.
Bounding | 112,314 13]Bounding bumup cacutated assuming all BOL heavy metal bumed.
Checks
Estimated Burnup/
Burnup Muttiplier Given P E: d EOL HWGiven EOL HM
Nommal.| 213 1 14]
Bounding-| 301
'Reactor shutdown, core removal, storage, shipping of other date confirmmg that imadiation ceased for fuel.
*Total bumup for afl fuet ciated with this must be divided by BOL heavy metal mass to get specific bumup values (MWdJMT).
DOE/SNF/REP-078 March 2003
Rewvision 0 Page C-428 ol C-581
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- [ Fuel Radionuclide Inventory Worksheet

IL Fuel and Template Information ., = -7 Estimated
Fuel Name FRR PiN CLUSTER UALX HEU CANADA ‘Fuel decay start date 2010 Cansster usage
SNFID# 662 Estimates as of 2010 18"x15'
Fuel Unts & Deser- 741 - MULTI-PIN CLUSTER Template HFBR (Heavy Water, Alum , 40 1o 100%, L)
Heavy Metal Mass. BOL=395694kg EOL=97.59%g 3Template Burnup{MWd): 1646
ROD Storage Site SRS Template BOL Heavy Metal Mass (MT) 0000377
Template Decay Time 5 years
1. Eshmates -+ » . " ©m Xo X b ¥Yn Yo Gamma Sources
- R PR - . . - - T Photon Total
CvMwd From Nominal Bounding Fuel Initial Activity  Nomunal Fuel  BoundingFuel |  Energy  Photons/sec
Radionuchde © * “Template Fuel Burnup (MWd)® Burnup Mwdy} - (C) - - Inventones(Ci) :Inventories(Cl) Group - {bounding)
Ac-227 6 6950€E-11 274,584 76 364,474 92 0 00E+00 1 B4E-05 2 44E-05 Avg MeV —
Am-241 4 4557E-03 274,584 76 364,474 92 0 DOE+00 1 22E403 1 62E+03 00150 7241E+16
Am-242m 1 4666E-06 274,584 76 364,474 92 0 00E+00Q 4 03E-01 § 35E-01 00250 1.543E+16
Am-243 3.7151E-05 274,584 76 364,474.92 0 00E+00 1 02E+01 1.35E+01 00375 1489E+16
C-14 2 6513E-08 274,584 76 364,474 92 0 00E+00 7.28E-03 9 66E-03 00575 1421E+16
CH36 4 4441E-31 274,584 76 364,474 92 0 00E+00 1.22E-25 1.62E-25 0 0850 9 306E+15
Cm-243 8 2139E-06 274,584 76 364,474 92 0 00E+00 2.26E+00 2.99E+00 01250 8 490E+15
Cm-244 B 2625E-03 274,584 76 364,474 92 0 00E+00 2.27E+03 3 01E+03 0.2250 7 666E+15
Co-60 3 4951E-04 274,584 76 364,474 92 0 00E+00 9 60E+01 1.27E+02 03750 3631E+15
Cs-134 -1 6409E+00 274,584 76 364,474 92 0 DOE+00 4 S51E+05 5 98E+0S 0 5750 6 948E+16
Cs-135 4 2564E-06 274,584 76 364,474 92 0 00E+00 1 17E+00 155E+00 0 8500 2.125E+16
Cs-137 2 8791E+00 274,584 76 364,474 92 0 0OE+00 7 91E+05 1 05E+06 12500 2.90E+15
Eu-154 1.7388E-01 274,584 76 364.474 92 0 00E+00 4 77E+04 6 34E+04 17500 7 628E+13
Eu-155 1.1616E-01 274,584 76 364,474.92 0 00E+00 3 19E+04 4.23E+04 2.2500 1206E+14
Fe-55 7.3755E-02 274,584 76 364,474 92 0 00E+00 2 03E+04 2 69E+04 2.7500 T 421E411
H3 1 0729E-02 274,584 76 364,474 92 0 00E+00 2.95E+03 3.91E+03 3.5000 8 334E+10
1-129 6 6403E-07 274,584 76 364,474 92 0 00E+00 1 82E-01 242E-01 5 0000 1 B9GE+07
Kr-85 2 8487E-01 27458476 364,474 92 0 00E+00 7 82E+04 1 04E+05 7 0000 2 181E+06
Np-237 3 1507E-05 274,584 76 364,474 92 0 00E+0Q 8 65E+00 1 15E+01 11 0000 2 501E+05
Pa-231 4 1938E-10 274,584 76 364.474 92 0 00E+00 1 15E-04 1 53E-04
Pb-210 8 4083E-13 274,584 76 364,474 92 0 O0E+00 2 31E-07 3 06E-07
Pm-147 1.2807E+00 274,584 76 364,474 92 0 ODE+0Q 3 52E+05 4 67E+05
Pu-238 1.7290E-01 274,584 76 364,474 92 0 00E+00 4 75E+04 6 30E+04
Pu-239 6.9563E-04 274,584 76 364,474.92 0 00E+00 1 91E+02 2.54E+02
Pu-240 3 6865E-04 274,584 76 364,474 92 0 0CE+00 1.01E+02 1.34E+02 ,
Pu-241 2 7643E-01 274,584 76 364,474 92 0.00E+00 7.59E+04 1 01E+05
Pu-242 3 0911E-06 274,584.76 364,474 92 0 00E+00 8 49E-01 1 13E+00
Ra-226 8 B330E-12 274,584.76 364,474 92 0 00E+00 2 37E-06 3 15E-06
Ra-228 3 1817E-15 274,584 76 364,474 92 0 00E+00 8 74E-10 1 16E-09
Ru-106 2 1981E-01 274.584 76 364,474 92 0 00E+00 6 04E+04 8 01E+04
Se-79 1.2339E-05 274,584 76 364,474 92 0 00E+00 3 39E+00 4 S0E+00
Sn-126 1 0194E-05 274,584 76 364,474 92 0 00E+00 2 80E+00 3 72E+00
Sr-90 2 7242E+00 27458476 364.474.92 0 00E+00 7 48E+05 9 93E+05
Tc-99 3 8056E-04 274,584 76 364,474 92 0 00E+00 1 04E+02 1.39E+02
Th-229 1.0413E-12 274,584 76 364,474 92 0 00E+00 2.86E-07 3 BOE07
Th-230 3 9648E-09 274,584 76 364,474 92 0 00E+00 1 09E-03 14503
Th-232 8 3536E-15 274,584.76 364,474 92 0 DOE+00 2.29E-09 3 04E-09
T1-208 4 3888E-08 274,584.76 364,474 92 0 00E+00 121E-02 1 60E-02
U-232 1 3645E-07 274,584 76 364,474 92 0 00E+00 3 75E-02 4 97E-02 Thermal Power
U-233 1 7023E-09 274,584 76 364,474 92 0 00E+00 4 67E-04 6.20E-04 Nomnal Heat Bounding
U-234 4 S38SE-05 274,584 76 364,474 92 0 00E+00 1 25E+01 1 65E401 Output ~  Heat Qutput
U-235 -2 B661E-06 274,584 76 000 7 95E-01 8.24E-03 7.95E-01 (Watts) - (Watts)
U-236 1.6701E-05 274,584 76 364,474.92 QO 00E+00 4 59E400 6.09E+00 1 90E+04 2.52E4+04
U-238 -9 4194E-09 274,584 76 000 9.31E-03 6 72E-03 9 31E-03 Total Total
Y-90 2.7248E+00 274,584 76 364,474 92 0 00E+00 7.48E+05 9 93E+05
Other Radionuctides 1 46E+06 1 94E+06
T11. Template Selection S v, Burnup v, and Checks ™ 273748~
Template Sel y : ! - -
From SFD Used |Basis for Parameter Differences”
Reactor Moderator HEAVY WATER HEAVY WATER
Fuel Cladd ALUM ALUM
BOL HM Ci U U
BOL Ennchment % 92 99999565 40 to 100 - - -
Burnup S y (MWd)* - - - |Basis tor b used In esti - - - -
From SFD Estimated 1 |
inat [ 274 584 76{Nomnal bumup cakulated from the heavy metal mass desboyed
Bounding | 364 474 92)Bounding bumup calculated assuming all BOL heavy metal bumed
Checks - -
Estimated Burnup/ N
Burnup Muttipli Grven Bumup Estimated EOL HWGiven EOL HM
N [ 159
Bounding | 211 - - -
'Reactor shutdown, core remaval, storage shipping or other date confirming that irradiation ceased for fuel
*Total bummup for all fuel iated with tis mustbedvidedbyBOLheavymetalmasslogetspedﬁcbmnupvalues(MWd/Ml’)
DOE/SNF/REP-078 March 2003
Revision O Page C-429 of C-581



La

Fuel Radionuclide Inventory Worksheet

L Fuel and Template Information ;5,5 % Estimated
Fue! Name: FRR PIN CLUSTER UALX HEU CANADA "Fuel decay start date: 2010 Canster usage*
SNFID# 663 Estimates as of: 2010 18"x15'
Fuel Units & Descr: 131 - MULTI-PIN CLUSTER Template: HFBR (Heavy Water, Alum , 40 10 100%, U)
Heavy Metal Mass BOL=76 648kg; EOL=32.383kg *Template Burnup(MWd): 1646
ROD Storage Site SRS Template BOL Heavy Metal Mass (MT)* 0000377
Template Dacay Time S years
I1, Estimates. = *.* " m Xn Xy b Yn - Yo Gamma Sources
- v oo * 4 b ~ -~ - Photon-:-~ .  Total »
CVMWd From N Bounding Fuel fnitial Activity  Nominal Fuel  Bounding Fuel Energy  Photons/sec
Radionuchde Template Fuel Burnup (MWd)® Bumup (MWd)? (i) Inventones(Ci)  Inventories(Ci) Group * (bounding)
Ac-227 6 6950E-11 40,772 53 70,600 79 0 00E+00 2 73E06 4 73E-06 Avg Mev .
Am-241 4 4557E-03 40,772 53 70,600 79 0 00E+00 1 82E+02 3.15E402 00150 1403E+16
Am-242m 1 4666E-06 40,772 53 70,600 79 0 00E+00 5 98E-02 1.04E-01 00250 298BE+15
Am-243 3.7151E-05 40,772 53 70,600 79 0 0CE+00 151E+00 2 62E+00 00375 2885E+15
C-14 2 6513E-08 40,772.53 70,600.79 0 00E+00 1 08E-03 1 87E-03 00575 27526415
C1-36 4 4441E-2 40,772.53 70,600 79 0 00E+00 181E-26 3.14E-26 00850 1803E+15
Cm-243 8 2139E-06 40,772.53 ° 70,600.78 0 00E+00 3 35E-01 5 80E-01 01250 1645E+15
Ccm-244 8 2625E-03 40,772 53 70,60079 0 00E+00 3.37E+02 5 83E+02 0.2250 1485E+15
Co-60 34951E-04 40,772 53 70,60079 0 Q0E+00 1 43E+01 2 47E+01 0.3750 7 033E+14
Cs-134 1 6409E+00 40,772 53 70,600 79 0 0CE+00 & 69E+04 1 16E+05 0 5750 1.346E+16
Cs-135 4 2564E-06 40,772 53 70,600 79 0 ODE+00 1.74E-01 3 01E-01 0.8500 4 115E+15
Cs-137 2 8791E+00 40,772 53 70,600 79 0 00E+00 1 17E405 2 03E+05 1.2500 5619E+14
Eu-154 1 7388E-01 40,772 53 70,600 79 0 00E+00 7 09E+03 1 23E+04 17500 1478E+13
Eu-155 1 1616E-01 40,772 53 70,600 79 0 DOE+00 4 74E+03 B 20E+03 22500 2.337E+13
Fe-55 7 3755E-02 40,772 53 70,600 79 0 D0E+00 3 E+D3 5 21E403 2.7500 1 438E+11
H3 1 0729€E-02 40,772 53 70,600 79 0 00E+00 4 37E+02 7 57E+02 3.5000 1614E410
1-129 6 6403E-07 40,772 53 70,600 79 0 00E+00 2 71E-02 4 69E-02 S 0000 3 B73E+06
Kr-85 2 B487E-01 40,772 53 70,600 79 0 00E+00 1 16E+04 2.01E+04 7 0000 4.224E+05
Np-237 3.1507E-05 40,772 53 70.60079 0 0CE+00 1 28E+00 2.22E400 11 0000 4 845E+04
Pa-231 4.1938E-10 40,772 53 70,600 79 0 00E+00 171E-05 2 96E-05
Pb-210 8.4083E-13 40,772 53 70,60079 0 00E+00 3 43E-08 5 94E-08
Pm-147 1.2807E+400 40,772 53 70,600.79 0 00E+00 5.22E+04 9 04E+04
Pu-238 1 7290E-01 40,772.53 70,600 79 0 00E+00 7.05E+03 1.22E+04
Pu-239 6 9563E-04 40,772 53 70,600 79 0 00E+00 2.84E+01 4 91E+01
Pu-240 3 6865E-04 40,772 53 70,600 79 0 00E+00 1.50E+01 2 60E+01
Pu-241 2 7643E-01 40,772 53 70,600 79 0 00E+00 1 13E+04 1 95E+04
Pu-242 3 0911E-06 40,772 53 70,600 79 0 OOE+00 1.26E-01 2 1BE-01
Ra-226 8 6330E-12 40,772 53 70,600 79 0 00E+00 3.52E-07 6 10E-07
Ra-228 3 1B17E-15 40,772 53 70,600 79 0 DOE+00 1.30E-10 2 25€-10
Ru-106 2 1981E-01 4077253 70,600 79 0 00E+00 8 96E+03 155E+04
Se-79 1 2339E-05 40,772 53 70,600 79 0 00E+00 5 03E-01 8 71E-01
Sn-126 10194E-05 40,772 53 70,600 79 0 00E+00 4 16E-01 7 20E-01
Sr-90 2 7242E+00 40,772 53 70,600 79 0 00E+00 1 11E+05 1 92E+05
Tc-99 3 BOS6E-04 40,772 53 70,600 79 0 0OE+00 1 55E+01 2 69E+01
Th-229 1 0413E-12 40,772 53 70,600 79 0 00E+00 4 25E-08 7.35€-08
Th-230 3 9648E-09 40,772 53 70,600.79 0 00E+00 162E-04 2 80E-04
Th-232 8.3536E-15 40,772.53 70,600.79 0 00E+00 3 41E-10 5 90E-10
TH208 4.3888E-08 40,772.53 70,60079 0 00E+00 179E-03 3 10E-03
U-232 1 3645E-07 40,772.53 70,600 79 0 00E+00 5 56E-03 9 63E-03 Thermal Power
U-233 1 7023E-09 40,772 53 70,600 79 0 00E+00 6 94E-05 1.20E-04 Nomunal Heat Bounding |
U-234 4 5389E-05 40,772 53 70,600 79 0 OOE+00 1 85E400 3.20E+00 Output - Heat Output
U-235 -2 8661E-06 40,772 53 000 1 S4E-01 3 74E-02 1.54E-01 (Watts) - - (Watts)
U-236 - 1 6701E-05 40,772 53 70,600 79 0 D0E+00 6.81E-01 1 18E+00 2.832E403 4.88E+03
u-238 -9 4194E-09 40,772 53 000 176E-03 1.38E-03 1.76E-03 Total Total
Y-90 2 7248E+00 40,772 53 70,600 79 0 O0E+00 1 1E+05 1 92E+05
Other Radionuclides 2 17E+05 3 76E+05
L Template Selection S: ¥, Burnup S 9, and Checkss il oo o200 8
Temp Sel y roaie e
From SFO Used Basis for Parameter Differences:
Reactor Moderator HEAVY WATER HEAVY WATER
Fuel Cladding ALUM ALUM
BOL HM Constituents u u
BOL Envichment % 93 15000501 40 to 100
|Burnup Summary (MWd)y* |Basis for burnup used in estimate-
From SFO Esti d
Nommal [ 40,772 bumup from the heavy metal mass destroyed.
Boundingl 70 600 79[Bounding bumup calculated assurming all BOL heavy metal bumed.
Checks
Estimated Burnup/
Multi Given Burnup E d EOL HWGiven EOL HM
Nominai | 122 1.03
Boundng | 2.11
'Reactor core I, 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 (MWJ/MT)
DOE/SNF/REP-078 March 2003
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Fuel Radionuchde inventory Worksheet -

1, Fuel and Template Information | ......5

Fuel Name FRR SLOWPOKE (HEU) CANADA Fuel decay start date- 2010
SNFID# 665 Estrmates as of 2010

Fuel Units & Descr 2 -297 ROD ARRAY Template ATR (Light Water, Alum , 60 to 100% U}
Heavy Metal Mass BOL=1 772kg EOL=1742kg *Template Burnup(MWd) 3672

Estimated

Canister usage
18°x10"

ROD Storage Site- SRS Template BOL Heavy Metal Mass (MT): 000116689
- Template Decay Time- 5 years
A1, /Estimates - * S - m Xn Xp b Yn Yo Gamma Sources
. Lo - Photon . Total

CiMwd From Nomminal Bounding Fuel inmial Activity  Nominal Fuel Bounding Fuel Energy  Photons/sec
Radionuclide . . . Template Fuel Bumup (MWd)® Bumup (MWd)? (=) Inventories(Ci) _Inventories{(Ci) Group (bounding)
Ac-227 14545E-10 2824 56 48 0 DOE+00 4 11E-09 8.22E-09 Avg MeV .
Am-241 1 1190E-03 2824 56 48 0 O0E+00 3.16E-02 6 32E-02 00150 1 090E+13
Am-242m 4 5425E-07 2824 56 48 0 DOE+00 1.28E-05 2 57E-05 00250 2.347E412
Am-243 1 4921E-06 28.24 5648 0 DOE+00 4.21E-05 8 43E-05 00375 2166E+12
C-14 5 7244E-09 28.24 56 48 0 DOE+00 1 62E-07 323E07 0.0575 2 130E+12
Cl-36 13124E-32 28.24 56 48 0 00E+00 371E-31 7 41E-31 00850 1 358E+12
Cm-243 2 3676E-07 28.24 56 48 0 00E+00 6 69E-06 1 34E-05 01250 1176E+12
Cm-244 5.2042E-05 2824 56 48 0 00E+00 147603 2 94E-03 0.2250 1 151E+12
Co-60 3 8208E-05 28.24 5648 0 00E+00 1 0BE-03 2 16E-03 03750 5571E+11
Cs-134 4 8693E-01 28.24 56.48 0 00E+00 1 38E+01 2 75E+01 05750 7 652E412
Cs-135 3 4477E-06 28 24 56 48 0 00E+00 9 74E-05 1.95E-04 0 8500 1.072E+12
Cs-137 2 8731E+00 2824 5648 0 00E+00 8 11E+01 1 62E402 1.2500 1.994E+11
Eu-154 8 205302 2824 5648 0 00E+00 2.32E+00 4 63E+00 17500 8 361E+09
Eu-155 3 9134E02 2824 56 48 0 00E+00 1.11E+00 2.21E+00 2.2500 1754E+10
Fe-55 6 7429E-03 28.24 56 48 0 0OE+00 1.90E-01 3 B1E-01 2.7500 1 009E+08
H-3 1 0599E-02 28.24 56 48 0 00E+00 2 99E-01 5 99E-01 3.5000 1 119E407
1-129 7.6300E-07 28.24 56 48 0 00E+00 2 13E-05 4 25E-05 5 0000 3 359E+01
Kr-85 2.8595E-01 28.24 56 48 0 00E+00 8 08E+00 1 62E401 7 0000 3 745400
Np-237 9.5479E-06 28.24 56 48 0 00E+00 2 70E-04 5 39E-04 11 0000 4.221E-01
Pa-231 8 9297E-10 28.24 56 48 0 00E+00 2 52E-08 5 04E-08
Pb-210 3 7609E-12 28.24 56 48 0 00E+00 1 06E-10 2 12E-10
Pm-147 2 5452E+00 2824 5648 0 DOE+00 7 19E+01 1 44E402
Pu-238 2 0550E-02 28 24 56 48 0 00E+00 S 80E-01 1.16E+00
Pu-239 4 2838E-04 2824 56 48 0 00E+00 1.21E-02 2 42E-02
Pu-240 2 4401E-04 2824 56 48 0 00E+00 6 89E-03 1.38E-02
Pu-241 6 8764E-02 28.24 56 48 0 00E+00 1 94E+00 3 88E+00
Pu-242 3 6329E-07 2824 56 48 0 00E+00 1 03E-05 2 05E-05
Ra-226 3 8045E-11 28.24 56 48 0 00E+00 1 07E-09 2 15E-09
Ra-228 2.9902€-15 28.24 56 48 0 00E+00 B 44E-14 1 69E-13
Ru-106 1.9055E-01 28.24 5648 0 00E+00 5.38E+00 1 0BE+01
Se-79 1.2936E-05 28.24 56 48 0 00E+00 3 65E-04 7.31E-04
$n-126 1 1574E-05 28.24 56 48 0 O0E+00 327E-04 6 54E-04
Sr-90 2 7505E+00 28 24 56 48 0 00E+00 7 T7E+01 1 55E402
Tc-99 4.2239E-04 2824 56 48 0 0OE+00 1 19E-02 2.39E-02
Th-229 1 B848E-12 2824 5648 0 00E+00 5 32E-11 1.06E-10
Th-230 1 7042E-08 2824 56 48 0 O0E+00 4.81E-07 9 63E-07
Th-232 7 8132E-15 28.24 56 48 0 00E+00 221E-13 4 41E-13
TH208 4 4063E-08 28.24 56 48 0 00E+00 1.24E-06 2 49E-06
U-232 1.3151E-07 2824 56 48 0 00E+00 371E-06 7 43E-06 Thermal Power
U-233 1.9564E-09 28.24 56 48 0 00E+00 5 52E-08 1.10E-07 t Heat Bound
U-234 1 8371E-04 28.24 56 48 0 OOE+00 5 19€-03 1 04E-02 .. Output Heat Output
U-235 -2 7235E-06 2824 000 357E-03 3 49E-03 3 57E-03 (Watts) ___“(Watts)
U-236 1.5493E-05 2824 56 48 0 DOE+00 4 38E-04 8.75E-04 1.43E400 2.86E+00
U-238 -4 2851E-09 2824 0.00 4 10E-C5 4 09E-05 4.10E-05 Total _ Total
Y-90 2 7505E+00 2824 56 48 0 D0E+00 7 77E+01 1.55E402
Other Radionuclkles 1 45€E+02 2.90E+02
T1L Template Selection S v, Burmup S v, and Checks .~. » st 3
T p Select S y . - I -

From SFD - Used Basis for Par Drfferences*
Reactor Moderator UGHT WATER LIGHT WATER
Fuel C g ALUM ALUM
BOL HM Constituents V] 3]
BOL Enrichment % 93 11512415 60 to 100
Bumup Summary (MWd)° . . |Basis for burnup used in
From SFD Estimated
| 28.24}Nommal bumup calculated from the heavy metal mass destroyed.
Bounding | 56,48} Bounding bumup assumed 1 be twice nommal bumup
Checks - e
Estimated Burnup/
Bumup Given Burnup d EOL HW/Given EOL HM
Nominal [ 005 [ 100]
Bounding | 0 10| -

TReactor shitdown, core removal, storage, shipping or other date confirming that irradiation ceased for fuel
’To(albuwploranwassoaatedmmhswoﬂ(sheetmwﬂvldedbyBOLheavyme‘almassloge!spedﬁcbtmmva!ws(MWd/MD
DOE/SNF/REP-078 March 2003
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Fuel Radionuchide Inventory Worksheet

1 Fuel and Template Information %% 4
Fuel Name: FRR SLOWPOKE (HEU) CANADA
SNF ID #: 666
Fuel Units & Descr: 2 - 297 ROD ARRAY

"Fuel decay start date, 2010
Estimates as of: 2010

Template: ATR (Light Water, Alum , 60 to 100%, U)

Estimated

Canister usage*
18“x10"

Heavy Metal Mass: BOL=1772kg, EOL=1 742kg *Template Burnup(MWd): 3672
ROD Storage Site: SRS Template BOL Heavy Metal Mass (MT): 000116689
Tempiate Decay Time: 5years
II. Estimates ~ .« . % m Xn Xy b Yn Yo Gamma Sources
: N - Photon Total
CvMWd From N I ; Bounding Fuel Inttial Actvity  Nominal Fuel- Bounding Fuel Energy  Photons/sec
Radionuchide Template . Fuel Burnup (MWd)® Burmnup (MWd)? (Ci} Inventories(Ci)  Inventones(Ci) Group {bounding)
Ac-227 1 4545E-10 2824 56 48 0 00E+00 4 11E-09 8.22E-09 Avg MeV
Am-241 1 1190E-03 2824 56 48 0 00E+00 3 16E-02 6 32E-02 00150 1 090E+13
Am-242m 4 5425E-07 - 2824 5648 0 O0E+00 1.28E-05 257E-05 00250 2.347E412
Am-243 14921E-06 2824 56 48 0 OCE+00 421E-05 8 43E-05 00375 2.166E+412
C-14 5 7244E-09 2824 56 48 0 00E+00 1 62E-07 3 23E-07 00575 2 130E+12
CL36 13124E-32 2824 56 48 0 00E+00 371E-31 7 41E-31 00850 1358E412
Cm-243 2 3676E07 2824 5648 0 OOE+00 6 69E-06 1 34E-05 0 1250 1 176E+12
Ccm-244 5 2042E-05 2824 56 48 0 COE+00 147E-03 2 94E-03 0.2250 1 151E412
Co-60 3 B20BE-05 28.24 56 48 0 00E+00 1 08E-03 2 16E-03 0.3750 5 ST1E+11
Cs-134 4 8693E-01 28.24 5648 0 00E+00 1 38E+01 2 75E+01 05750 7 6526412
Cs-135 34477E-06 28.24 5648 0 00E+00 9 74E-05 195E-04 0 8500 10726412
Cs-137 28731E+00 28.24 56 48 0 00E+D0 8 11E401 1 62E+02 1.2500 1 994E+11
Eu-154 8.2053E-02 28.24 5648 0 00E+00 2 32E+00 4 63E+00 17500 8.361E+09
Eu-155 3.9134E-02 28.24 56.48 0 00E+00 1 11E+00 2.21E+00 2.2500 1754E+10
Fe-55 6.7429E-03 28.24 56 48 Q 00E+00 1.90E-01 3 81E-01 27500 1 009E+08
H-3 1 0599E-02 28.24 56.48 0 D0E+00 2 99E-01 5 99E-01 3.5000 1 119E+07
1-129 7 5300E-07 28.24 56.48 Q 00E+00 2 13E-05 4 25E-05 5.0000 3.355E+01
Kr-85 2 8595E-01 28.24 56 48 0 00E+00 8 08E+00 1 62E+01 7 0000 3 745E+00
Np-237 9 5479E-06 2824 56 48 0 00E+00 270E-04 5 39E-04 11.0000 4.221E-01
Pa-231 8 9297E-10 2824 5648 0 00E+00 2 52E-08 5 04E-08
Pb-210 3 7609E-12 2824 5648 0 O0E+00 1 06E-10 2.12E-10
Pm-147 2 5452E+00 2824 5648 0 OCE+00 7 19E+01 144E+02
Pu-238 2 0550E-02 2824 5648 0 00E+00 5 8CE-01 1 16E+00
Pu-239 4 2838E-04 2824 56 48 0 00E+00 1.21E-02 2 42E-02
Pu-240 2 4401E-04 2824 56 48 0 00E+00 6 89E-03 1.38E-02
Pu-241 6 8764E-02 2824 56 48 0 00E+00 1 94E+00 3 88E+00
Pu-242 3 6329E-07 28.24 56 48 0 00E+00 1 03E-05 2 05E-05
Ra-226 3 BO45E-11 2824 56 48 0 00E+0Q 107E-09 2 15E-09
Ra-228 2 9902E-15 28.24 56 48 0 00E+00 8 44E-14 169E-13
Ru-106 1.9055E-01 28.24 56 48 0 00E+00 5 3BE+00 1 08E+01
Se-79 1.2936E-05 2824 6648 0 00E+00 3 65E-04 7 31E-4
Sn-126 1.1574E-05 28.24 56.48 0 00E+00 I27E-04 6 S4E-D4
Sr-90 2.7505E+00 28.24 56 48 0 00E+00 7 77E+01 1 55E+02
Tec-99 4.2239E-04 28.24 56.48 0 00E+00 119E-02 2 39E-02
Th-229 1 8848E-12 2824 56 48 0 00E+00 5 32E-11 106E-10
Th-230 17042E-08 28.24 56 48 0 O0E+00 4 81E-07 9 63E07
Th-232 7 8132E-15 2824 56 48 0 00E+00 2.21E-13 4 41E-13
T-208 4 4063E-08 2824 56 48 0 00E+00 1.24E-06 2 49E-06
U-232 1 3151E-07 2824 56 48 0 O0E+00 3 71E-06 7 43E-06 Thermal Power
U-233 1 9564E-09 2824 56 48 0 00E+00 5 52E-08 1.10E-07 Nominal Heat B ing
U-234 1 8371E-04 2824 56 48 0 00E+00 5.19E-03 1 04E-02 Output - ¢ Heat Output
U-235 -2 7235E-06 2824 000 357E-03 3.49E-03 357E-03 * (Watts) (Watts)
U-236 1 5483E-05 2824 56 48 0 00E+00 4 38E-04 8.75E-04 1 43E+00 2.86E400
u-238 -4 2851E-09 2824 000 4 10E-05 4 09E-05 4 10E-05 Total Total
Y-90 2 7505E+00 2824 56 48 0 00E+00 7 77E+01 1 55E+02
Other Radionuctides 1 45€+02 2 90E+02
T11. Template Selection $ ¥, Burnup S v, and Checks.. = 3¢ < » Ly
Temp Y L
From SFD Used |Basis for Parameter Differences:
Reactor Moderator LIGHT WATER UGHT WATER
Fuel Cladding ALUM ALUM
BOLHM C U U
BOL Envichment % 93 11512415 60 to 100
Burnup Summary (MWd)* - |Basis for bumup used in
From SFD E: d
Nommal | 28.24]Nomnal burmup calcutated from the heavy metal mass destroyed
Bounding | 56 481Bounding bumup assumed 1o be tice nominal bumup.
Checks
Estimated Burmup/
Burnup Multiplier Given p Estimated EOL HW/Given EOL HM
Nominal | 005
Bounding | 0 10|

"Reactor shutdown, core removal, storage, shipping or other date confinming that irradiation ceased for fuel
Total burnup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdAMT)
DOE/SNF/REP-078 March 2003
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Fuel Radionuclide Inventory Worksheet B -

L. Fuel and Template Information 7, 1, ... Estmated
Fuel Name FRR SLOWPOKE {HEU) CANADA 'Fuel decay start date 2010 Canister usage:
SNFID# 668 Estimates as of 2010 18"x10*
Fuel Units & Descr- 2 - 267 ROD ARRAY Template ATR (Light Water Alum , 60 t> 100% U}
Heavy Metal Mass  BOL=1772kg EOL=1742kg 2Template Burnup(MWd)- 367.2
ROD Storage Ste- SRS Template BOL Heavy Metal Mass (MT) 0001166892
- Template Decay Tune: 5 years
11, Estimates }* ¥ . .. m Xn X b ¥n ¥» Gamma Sources
. N Photon Total
CYMWd From « ~Nomnal Bounding Fuel [nial Acivity  Nominal Fuel _Bounding Fuel §  Energy ' Photons/sec
Radionuclide . Template . Fuel Burnup (MWd)® Burnup (MWd)* {Ci) Inventonies(Ci)  Inventones{Ci) Group ~  (bounding)
Ac-227 1 4545E-10 2824 56 48 0 00E+00 4 11E-09 8.22E-09 Avg. MeV
Am-241 1 1190E-03 2824 56 48 0 00E+00 3.16E-02 6.32E-02 00150 1090E+13
Am-242m 4 5425€-07 28 24 56 48 0 DOE+00 1.28E-05 2.57E-05 0 0250 2 347E+12
Am-243 14921E-06 2824 56 48 0 00E+00 4.21E-05 843E-05 00375 2 166E+412
C-14 5 7244E-09 2824 56 48 0 00E+00 1 62E-07 3.23E-07 00575 2.130E+12
Ch36 13124E-32 2824 56.48 0 00E+00 371E31 7 41E31 00850 1.358E412
Cm-243 - 2 3676E-07 2824 56 48 0 0OE+00 6 69E-06 1.34E-05 01250 1176E412
Cm-244 § 2042E-05 28.24 5648 0 00E+00 147E-03 2 84E-03 02250 1151E+12
Co-60 3 8208E-05 2824 56 48 0 00E+00 1 08E-03 2 16E-03 0.3750 5.57T1E+11
Cs-134 4 8693E-01 28.24 5648 0 00E+00 1.38E+01 2 75E+01 0.5750 7 652E+12
Cs-135 3 4477E-06 2824 5648 0 00E+00 9 74E-05 1 95E-04 08500 1.072E+12
Cs-137 2.8731E+00 2824 56 48 0 OCE+00 8 11E+01 1 62E+02 1.2500 1.994E+11
Eu-154 8.2053E-02 2824 56 48 0 00E+00 2 32E+00 4 63E+00 17500 8.361E+09
Eu-155 3 9134E-02 2824 56 48 0 00E+00 1 11E+00 2.21E400 22500 1754E4+10
Fe-55 6 7429E-03 28 24 56 48 0 O0E+00 1.90E-01 3 81E-0t 27500 1 009E+08
H3 1 0599E-02 2824 56 48 0 DOE+00 2.99E-01 5 99E-01 3.5000 1 119E+07
1-129 7 S300E-07 2824 56 48 0 00E+00 213E-05 4.25E-05 5 0000 3 359E+01
Kr-85 2 B595E-01 28.24 56 48 0 00E+00 8 08E+00 1.62E+01 7 0000 37456400 _
Np-237 9 5479E-06 28.24 56 48 0 00E+00 2 70E-04 5.39E-04 11 0000 4.221E-01
Pa-231 8 9297E-10 28.24 56 48 0 00E+00 2 52E-08 5 04E-08
Pb-210 3 7609E-12 28.24 56 48 0 00E+00 1 06E-10 2 12E-10
Pm-147 2 5452E+00 2824 56 48 0 00E+00 7 19E+01 144E+02
Pu-238 2 0550E-02 28.24 66 48 0 00E+00 5 80E-01 1 16E+00
Pu-239 4.2838E-04 2824 56 48 0 O0E+00 121E-02 2 42E-02
Pu-240 2 4401E-04 2824 56 48 0 OCE+00 6 89E-03 1.38E-02
Pu-241 6 8764E-02 2824 66 48 0 00E+00 1 94E+00 3 88E+00
Pu-242 3 6329E-07 2824 56 48 0 OQE+00 1 03E-05 2.05E-05
Ra-226 3 BO45E-11 2824 56 48 0 00E+00 1 07E-09 2.15E-09
Ra-228 2 9902E-15 2824 56 48 0 OOE+00 B.44E-14 1 69E-13
Ru-106 1 9055E-01 28.24 56 48 0 00E+00 5.38E+00 1.08E401
Se-79 1 2936E-05 28.24 56 48 0 0OE+00 3 65E-04 731E-04
Sn-126 1 1574E-05 28.24 56 48 0 00E+00 3.27E-04 6 54E-04
Sr-90 2 7505E+00 28.24 5648 0 00E+00 7 77E+01 1.55E402
Tc-99 4.2239E-04 28.24 5648 0 00E+00 11902 2 3902
Th-229 1.8848E-12 2824 56 48 0 00E+00 5 32E-11 1 06E-10
Th-230 1.7042E-08 28.24 56 48 0 00E+00 4 81E07 9 63E-07
Th-232 7.8132E-15 2824 66 48 0 00E+00 221E-13 4 41E-13
T208 4 4063E-08 2824 56 48 0 00E+00 1.24E-06 2 49E-06
U-232 1.3151E-07 2824 56 48 0.00E+00 3 71E-06 7.43E-06 Thermal Power
u-233 1 9564E-09 2824 56 48 0 00E+00 5.52E-08 1.10E-07 N t Heat Bound
U-234 18371E-04 2824 56 48 0 00E+00 5.19E-03 1 04E-02 ~ Output Heat Output
U-235 -2 7235E-06 28.24 000 357603 3.49E-03 3 57E-03 (Watts) - (Watts)
U-236 - 15493E-05 28.24 56 48 0 DOE+00 4.38E-04 8 75E-04 1.43E400 2.86E+00
U-238 -4.2851E-09 28.24 000 4 10E-05 4 09E-05 4 10E-05 Totat Total
Y-90 2 7505E+00 28.24 5648 0 DOE+00 7 77E401 1.55E+02
Other Radionuclides - 145E+02 2 90E+02
J11. Template Selection S v, Burnup S v, and Checks ~o 4 & wHortE §bsbn
Temp Sel 4 -
From SFO Used -~  |Basis for P Dt
Reactor Moderator LIGHT WATER LIGHT WATER
Fuel Cladding ALUM ALUM
BOL HM C: u [§) '
BOL Enrichment % 93 11512415 60 1o 100 -
[Bumup Summary (MWa)* . .. |Basis for burmup used in
From SFD Estimated
Nominat | 28 24[Nomnal bumup calautated from the heavy metal mass destroyed ,
Bounding | 56 48 bumup assumed 1o be twice nommal bumup
Checks - PN N . .
Estimated Bumup/ . -
Burnup p Given Burnup E: d EOL HM/Given EOL HM
Nominat | 005 — 100
Bounding [ 010 - -
‘Reactor shutdown, core removal, storage, shipping or other date confimming that imadiation ceased for tuel
*Total bumup for all fuel clated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd/MT)
DOE/SNF/REP-078 March 2003
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Fuel Radionuchde Inventory Worksheet ~ .

L Fuel and Template Information ;.5
Fuel Name FRR SLOWPOKE (HEU) CANADA
SNF 1D #: 669
Fuel Units & Descr 2 - 297 ROD ARRAY

"Fuel decay start date: 2010
Estimates as of: 2010

. Template: ATR (Light Water, Alum 60 to 100%, U)

Estimated

Canster usage’
18"x10°

Heavy Metal Mass® BOLx1772kg, EOL=1742kg 2Template Burnup{MWd)* 367.2
ROD Storage Ste SRS Template BOL Heavy Metal Mass (MT): 000116689
Template Decay Time: 5years
1. Estimates " “cs £ m Xn Xp b Yo Yo Gamma Sources
. . . " Photon Total
Ci/MWd From - Nomunal Bounding Fuel |nmal Activity  Nominal Fuel .  Bounding Fuel Energy  Photons/sec
Radionuclide Template Fuel Burnup (MWd)® Bumup (MWd)* (Ch) Inventories(Ci) Inventones(Ci) Group {bounding)
Ac-227 1 4545E-10 28.22 5644 0 OOE+00 4 10E-09 B.21E-09 Avg MeV .
Am-241 1 1190E-03 28.22 56 44 0 00E+00 3 16E-02 6 32E-02 Q0150 1089E+13
Am-242m 4 5425€-07 28.22 56 44 0 00E+00 1 28E-05 2 56E-05 00250 2.346E+12
Am-243 14921E-06 2822 56 44 0 O0E+00 4 21E-05 8 42E-05 00375 2.165E+12
c-14 5 7244E-09 28.22 56 44 0 00E+00 1 62E07 3.23E-07 00575 2.129E+12
Cl-38 13124E-32 2822 56 44 0 00E+00 3 70E-31 7 41E-31 00850 1357E+12
Cm-243 2 3676E-07 2822 56 44 0 00E+D0 6 68E-06 1.34E-05 01250 1 175E+12
Cm-244 5 2042E-05 2822 56 44 0 00E+00 1.47E-03 2 94E-03 02250 1 150E+12
Co-60 3 8208E-05 2822 56 44 0 00E+0Q 1.08E-03 2 16E-03 0.3750 5567E+411
Cs-134 4 B693E-01 2822 56 44 0 00E+00 137E+01 2 75E+01 0.5750 7 647E+12
Cs-135 3 4477E-06 2822 56 44 0 00E+00 973E-05 1 95E-04 0.8500 1071E+12
Cs-137 2 8731E+00 2822 56 44 0 DOE+00 8 11E+01 1 62E+02 1.2500 1 992E+11
Eu-154 8.2053E-02 2822 56 44 0 DOE+00 2 32E+00 4 63E+00 17500 8 355E409
Eu-155 3914E-02 2822 5644 0 D0E+00 1 10E+00 2 21E+00 2.2500 1 7526410
Fe-55 6 7429E-03 2822 56 44 0 00E+00 1 90E-01 3 81E-0t 2.7500 1 008E+08
H3 1 0599€-02 2822 56 44 0 00E+00 2 99€E-01 5 98E-01 3 5000 1 118E+07
1-129 7 5300E-07 2822 56 4 0 OOE+00 2 13E-05 4 25E-05 5 0000 3.357E+01
Kr-85 2 8595E-01 2822 56 44 0 00E+00 8 07E+00 1 61E+01 7 0000 3 742€+00
Np-237 9 5479E-06 28.22 56.44 0 00E+00 2 69E-04 5 39E-04 11.0000 4.21BE-01
Pa-231 8 9297E-10 28.22 56.44 0 00E+00 2 52£-08 5 04E-08
Pb-210 3 7609€-12 28.22 56 44 0 00E+00 1 06E-10 212E-10
Pm-147 2 5452E+00 28.22 56 44 0 00E+00 7.18E+01 144E402
Pu-238 2 0550E-02 28.22 56 44 0 00E+00 5 BOE-O1 1 16E+00
Pu-239 4 2838E-04 28.22 56 44 0 0OE+00 1.21E-02 2 42E-02
Pu-240 2 4401E-04 28.22 56 44 0 00E+D0 6 B9E-03 1.38E-02
Pu-241 6 8764E-02 2822 56 44 Q 00E+00 1 94E+00 3 88E+00
Pu-242 3 632907 2822 56 44 0 DOE+00 1 03E-05 2 05E05
Ra-226 3 8045E-11 2822 56 44 0 00E+00 1 07E-09 2 15E03
Ra-228 2 9902E-15 2822 56 44 0 00E+00 8 44E-14 1 69€-13 4
Ru-106 1 9055E-01 2822 56 44 0 00E+00 5 38E+00 1 08E+01
Se-79 1.2936E-05 28.22 56 44 0 DOE+00 3 65E-04 7 30E-04
Sn-126 1.1574E-05 28.22 56 44 0 DOE+00 327E-04 6 53E-04
Sr-90 2.7505E+00 28.22 56.44 0 00E+00 7 76E+01 1 55E402
Tc-99 4.2239E-04 28.22 56 44 0 OOE+00 1 19E-02 2 38E-02
Th-229 1 8848E-12 28.22 56.44 0 00E+00 5 32E-11 1 06E-10
Th-230 1 7042E-08 2822 56 44 0 O0E+00 4 81E-07 9 62E-07
Th-232 7 8132E-15 2822 56 44 0 00E+00 2 20E-13 4 41E-13
T1-208 4 4063E-08 28.22 56 44 0 00E+00 1.24E-06 2.49E-06
U-232 13151E07 28.22 56 44 0 00E+00 371E-06 7.42E-06 Thermal Power
U-233 1 9564E-09 28.22 56 44 0 00E+00 5 52E-08 1.10E-07 N i Heat B g -
U-234 1 8371E-04 2822 5644 0 00E+00 5.18E-03 1.04E-02 Output Heat Output
U-235 -2.7235E-06 2822 000 3 57E-03 3.49E-03 3.57E-03 Watts) (Watts)
U-236 1 5493E-05 2822 56 44 0 00E+00 4 37E-04 8.74E-04 1.43E+00 2.86E+00
U-238 -4 2851E-09 2822 000 4 10E-05 4 09E-05 4 10E-05 Total Total
Y-90 2 7505E+00 2822 56 44 0 O0E+00 7 76E401 1 55E+02
Other Radionuchides 1 45E+02 2 90E+02
1. Template Selection S ¥, Burnup Summary, and Checks - oxhae” <14 <t
Tempiate Set y |
From SFD Used {Basis for P: Drtfer
Reactor Moderator LIGHT WATER LIGHT WATER
Fuel Cladding ALUM ALUM
BOLHM C u u
BOL Enrichment % 93 11512415 60 to 100
[Burnup Summary (MWd)* . |Basis for bumup used in
From SFD E: d
Nominal { 28.22JNomnal bumup calculated from the heavy metal mass destroyed.
Bounding | 56 44]Bounding bumup assumed Yo be twice nominal bumup,
Checks
Estimated Burnup/
Bumup Muftipler Given p Estimated EOL HWGliven EOL HM
\ . l 005
Bounding | 010
*Reactor shutdown, core removal, storage, shipping or other date confirming that irradiation ceased for tuel
*Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWJ/MT)
DOE/SNF/REP-078 March 2003
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Fuel Radionuclide Inventory Worksheet -

1. Frel and Template Information’, 3oy Estimated
Fue! Name* FRR SLOWPOKE {HEU) MONTREAL "Fuel decay start date 2010 Cansster usage
SNF ID #- €67 T Estimates as of 2010 18"x10'
Fuel Units & Descr 2-297 ROD ARRAY Template. ATR (Light Water, Alum , 60 to 100%, U)
Heavy Metal Mass  BOL=1T772kg" EOL=1742g Template Burnup(MWd) 3672
ROD Storage Site SRS Template BOL Heavy Metal Mass (MT): 000116689
- . Template Decay Time- 5 years
Al Eshmates "~ <ea .. m . Xn Xo b Yn Yo Gamma Sources
. L. Photon Total
_ 'CvMwd From ° ‘Nominal Bounding Fuel [nitial Activity  Nommal Fue!  Bounding Fuel Energy - Photons/sec
Rad i - . . . Template Fuel Burnup (MWd)’ Bumup MwWd)® {C1) Inventories(Ci)  Inventories(Ci) Group * ' (bounding)
Ac-227 14545E-10 2824 56 48 0 00E+0Q 4 11E-09 8 22E-09 Avg MeV .
Am-241 1 1190E-03 28.24 56 48 0 00E+00 3 16E-02 6 I2E-02 00150 1 090E+13
Am-242m 4 5425E-07 28.24 56 48 0 00E+00 1.2BE-05 2 57E-05 00250 2347E+12
Am-243 14921E-06 2824 56 48 0 00E+00 4.21E-05 8 43E-05 00375 2 166E+12
C-14 5 7244E-09 28.24 56 48 0 00E+00 1 62E-07 323E-07 00575 2 130E+12
CI-36 13124E-32 2824 56 48 0 00E+00 3.71E-31 7 41E-31 00850 1.358E+12
Cm-243 2 3676E-07 28.24 56 48 0 00E+00 6 69E-06 1.34E-05 01250 1 176E+12
Cm-244 - 52042E-05 2824 56.48 0 00E+00 1.47E-03 2.94E-03 0.2250 1.151E+12
Co-60 3 8208E-05 2824 56.48 0 00E+00 1 08E-03 2.16E-03 03750 5571E+11
Cs-134 4 8693E-01 2824 5648 0 00E+00 1.38E+01 2 75E+01 0 5750 7.652E+12
Cs-135 3 4477E-06 2824 56 48 0 00E+00 9 74E-05 1 95E-04 0 8500 10726412
Cs-137 2 8731E+00 28 24 56 48 0 00E+00 8 11E+01 1.62E+02 1.2500 1.994E411
Eu-154 8.2053E-02 2824 56 48 0 00E+00 2.32E+00 4 63E+00 17500 8.361E+09
Eu-155 3.9134E-02 2824 56 48 0 00E+00 1 11E+00 2.21E+00 2.2500 1754E+10
Fe-55 6 7429E-03 28.24 56 48 0 DOE+00 1 90E-01 3 81E-01 27500 1 009E+08
H-3 1 05996-02 2824 56 48 0 00E+00 2 99E-01 5 99E-01 3 5000 1 119€407
1-129 7.5300E-07 28.24 56 48 0 00E+00 2 13E05 4 25E-05 5 0000 3 359E+01
Kr-85 2 8595E-01 2824 56 48 0 00E+00 8 08E+00 1 62E+01 7 0000 3 745E400
Np-237 9 5479E-06 28.24 56 48 0 00E+00 2.70E-04 § 39E-04 110000 4 221E-01
Pa-231 8 9297E-10 28.24 56 48 0 00E+00 2.52E-08 5 04E-08
Pb-210 3 7609E-12 28.24 56 48 0 00E+00 1.06E-10 2.12E-10
Pm-147 2 5452E+00 28.24 56 48 0 0OE+00 7.19E401 1 44E+02
Pu-238 2 0550E-02 28.24 56 48 0 DOE+00 5 80E-01 1.16E+00
Pu-239 4 283BE-04 2824 56 48 0 00E+00 1.21E-02 2 42E-02
Pu-240 2 4401E-04 2824 56 48 0 00E+00 6 89E-03 1.38E-02
Pu-241 6 8764E-02 28 24 66 48 0 00E+00 1 94E+00 3 88E+00
Pu-242 3 6329E-07 2824 56 48 0 00E+00 1 03E-05 2 05E-05
Ra-226 3 8045E-11 2824 56 48 0 00E+CO0 107E-09 2 15E-09
Ra-228 2 9902E-15 2824 56 48 0 OOE+00 8 HE-14 169€E-13
Ru-106 1.9055E-01 28.24 56 48 0 00E+00 5 38E+00 1 08E+01
Se-79 1.2936E-05 28.24 56 48 0 00E+00 3 65E-04 7.31E-04
Sn-126 1 1574E-05 28.24 56 48 0 00E+00 327E-4 6 S4E-04
Sr-90 2 7505E400 28.24 56 48 0 00E+00 7 7T7E+01 1 55E+02
Tc-99 4.2239E-04 28.24 56 48 0 00E+00 1.19E-02 2.39E-02 -
Th-229 1 8848E-12 28.24 - 5648 0 0CE+00 5.32E-11 1.06E-10
Th-230 17042E-08 28.24 56 48 0 00E+00 4.81E-07 9 63E-07
Th-232 7 B132E-15 2824 56 48 0 OOE+00 221E-13 4 41E-13
TH208 ~.- - -4 4063E-08 28 24 56.48 0 00E+00 1.24E-06 2 49E-06 -
U-232 - 1 3151E07 28 24 56 48 0 0OE+00 371E-06 7 43E-06 Thermal Power
U-233 1 9564E-09 2824 56 48 0 Q0E+00 5.52E-08 110E-07 IHeat B ding
U-234 18371E-04 2824 56 48 0 00E+00 5 19E-03 1 04E-02 Qutput Heat Output
U-235 - -2 7235E-06 2824 000 3.57E-03 3 49E-03 3 57E-03 (watts) - (Watts)
U-236 - - - 1.5493E-05 - 2824 56 48 0 00E+00 4 38E-04 8 75E€-04 1.A3E+00 2.86E+00
U-238 -4.2851E-09 2824 000 4 10E-05 4 09E-05 4 10E-05 Total Totat
Y-80 2.7505E+00 28.24 56 48 0 OOE+00 7 7T7E+01 1 55E+02
Other Radionuclides - 1 45E+02 2 90E+02
111. Template Selection S v, Burnup S y. And Checks - i ™ iy S A
U Selection S y - - - -
From SFD -~ Used |Basis for Par D - - -
Reactor Moderator UGHT WATER LIGHT WATER
Fuel Cladd ALUM ALUM
BOL HM C. U U
BOL Envrichment % 93 11512415 60 to 100 - . -
[Burnup y (MWd)* - . . - .....|Basisfor p used in t .
From SFD Estimated ] ~
Nomina? | 28.24]Nommnal bumup cakcviated from the heavy metat mass destroyed
Bounding | _ _ 56.48Bounding bumup assumed fo be twice nominal burmup A B
Checks 5 . - - , .o .
Estimated Burnup/ '
Burnup 1 Given Burnup Estimated EOL HM/Given EOL HM
POy l 005,
Bounding | 010 - B
*Reactor shutdown core removal, storage, shipping or other date confirming that imadiation ceased for fuel N
Total burnup for all fuet associated with this worksheet must be divided by BOL heavy metal mass to get specific burmnup values (MWdAMT)
DOE/SNF/REP-078 March 2003
Revision 0 Page C-435 of C-581



Fuel Radionuchde Inventory Worksheet . -

L Fuel and Template Information: %, 50 3

Estmated

Fuel Name: FRR TARGET ARGENTINA "Fuel decay start date. 2010 Canister usage
SNF 1D #~ 297 Estimates as of: 2010 18"x10'
Fuel Units & Descr: 48 - PARTICULATE Tempiate: Pathfinder (Light Water, SST, 60 to 100%, U}
Heavy Metal Mass: BOL=3 97kg: EOL=3 97kg *Template Bumup(MWd): 601
ROD Storage Site: SRS Template BOL Heavy Metal Mass (MT): 000012882
Template Decay Time" 5 years
II, Estimates. - « . * m Xa Xp b ¥n Yo Gamma Sources
- . Photon  ~ Total
B CYMWd From * Nominal . Bounding Fuel inihal Activity . Nk | Fuel - Bounding Fuel Energy © Photons/sec
Radionuchide Template Fuel Burnup (MWd)? Bumup (MWd) {Ci) Inventories(Ci)  Inventories(Ci) Group {bounding)
Ac-227 1 9667E-09 7500 14999 0 0OE+00 147€-07 2 95E-07" Avg Me¥
Am-241 4 9468E-05 7500 14999 0 00E+00 371E-03 7 42E-03 00150 2949E+13
Am-242m 9 7537E-09 7500 14999 0 00E+00 7 32E-07 1 46E-06 0 0250 6 291E412
Am-243 9 8802E-10 7500 14999 0 00E+00 7 41E-08 148E-07 00375 5614E412
C-14 2.3095E-04 7500 14999 0 00E+00 1.73E-02 3 46E-02 00575 5 644E412
C+36 1.2261E-06 7500 149 99 0 00E+00 9.20E-05 1 84E-04 Q0850 ISTTE+12
Cm-243 5.1581E-10 75 00 14999 0 00E+00 3 87E-08 7 74E-08 01250 2 854E412
Cm-244 7.3012E-09 75 00 14999 0 00E+00 5 48E-07 1.10E-06 0.2250 2962E+12
Co-60 3 6556E+00 7500 149 99 0 00E+00 2 74E+02 5 48E+02 0.3750 1438E+12
Cs-134 7.2063E-02 75 00 149 99 0 00E+00 5 40E+00 1 0BE+01 0.5750 1743E+13
Cs-135 3 0316E-05 7500 14999 0 00E+00 2.27E-03 4.55E-03 0.8500 8 438E+11
Cs-137 2 9002E+00 7500 14999 0 00E+00 2 18E+02 4 35E+02 12500 4 075E+13
Eu-154 7 5025E-03 75 00 14999 0 00E+00 5 63E-01 1 13E+00 17500 143BE+10
Eu-155 4 6123E-02 7500 14999 0 00E+00 3 46E+00 6 92E+00 2.2500 4 116E+10
Fe-55 3 6439E+00 7500 149 99 0 00E+00 2 73E+02 5 47E+02 2.7500 2 335E408
H-3 1 3524E-02 75 00 143 99 0 00E+00 1 01E+00 203E+00 3.5000 2.578E+07
1-129 7 3195E-07 7500 14999 0 0CE+00 5 49€E-05 1 10E-04 5 0000 S 411E+00
Kr-85 2 8686E-01 7500 149 99 0 0CE+00 2 15E+01 4 30E+01 7 0000 8 051E-01
Np-237 1 1478E-06 75 00 149 99 0 0CE+00 8 61E-05 172€-04 11 0000 6 841E-02
Pa-231 1 0990E-08 75 00 149 99 0 O0E+00 8 24E-07 1 65E-06
Pb-210 8 0782E-15 75 00 149 99 0 00E+00 6 06E-13 121E-12
Pm-147 3 2097E+00 75.00: 149 99 0 00E+00 2 41E+02 4 81E+02
Pu-238 3 7404E-04 7500 14999 0 00E+00 2 81E-02 § 61E-02
Pu-239 6 6839E-04 75.00 149 99 0 00E+00 S 01E-02 1 00E-01
Pu-240 8 7121E-05 75 00 149 99 0 00E+00 6 53E-03 1 31E-02
Pu-241 3 0283E-03 7500 14993 0 00E+D0 227E-01 4 54E-01
Pu-242 19717€-09 7500 149 99 0 0OE+00 148E-07 2 96E-07
Ra-226 7 3527E-14 75 00 14999 0 OCE+00 5 51E-12 1 10E-11
Ra-228 6 0965E-12 7500 14999 0 00E+00 4 57E-10 9 14E-10
Ru-106 1 6531E-01 7500 149 99 0 DOE+00 1.24E+01 2 48E+01
Se-79 1 322BE-05 7500 14999 0 0OE+00 9 92E-04 1 98E-03
Sn-126 1 1494E-05 7500 14999 0 00E+00 8 62E-04 172E-03
Sr-90 2.7854E+00 7500 14999 0 00E+00 2 09E+02 4.18E+02
Tc-99 4 6656E-04 7500 14999 0 00E+00 3.50E-02 7 O0E-02
Th-229 2 9368E-12 7500 14999 0 00E+00 2.20E-10 4 41E-10
Th-230 3.2662E-11 7500 14999 0 00E+00 2 45E-09 4 90E-09
Th-232 8.3045E-12 75 00 149 99 0 00E+00 6.23E-10 1.25E-09
TL208 2.6722E-08 7500 149 99 0 00E+00 2 00E-06 4 01E-06
U-232 7.7720E-08 75 00 149 99 0 00E+00 5 83E-06 1.17E-05 Thermal Power
U-233 2.9834E-09 75 00 149 99 0 00E+00 2.24E-07 447E07 N 1 Heat B g
U-234 3 5275E-07 7500 143 99 0 0CE+00 2 65E-05 5.29E-05 Output - Heat Output
U-235 -2.7761E-06 75 00 000 4.15E-03 3 94E-03 4 15E-03 {Watts) (Watts
U-236 1 6190E-05 7500 149 99 0 00E+00 1 21E-03 2 43E-03 7 96E+00 1.59E+01
U-238 -2 8547E-09 7500 000 6 89E-04 6 89E-04 6 89E-04 Total Total
Y-90 2 7B70E+00 75.00 149 99 0 00E+00 2 09E+02 4 18E+02
Other Radronuchdes - 3 95E+02 7 89E+02
111, Template Selection S Y, Burnup S vy, and Checks > 5 . 27 0%
Template Selection Summary ]
From SFO Used Basis for Par Difh -
Reactor Moderator LIGHT WATER LIGHT WATER [This Template was used for the followng reasons
Fuel Cladding NONE SST [Thes fuel matches Pathfinder Template except envichment and cladding {but substitutng Stainless
BOL HM Constituents 1] u JSteetis a good conservative assumpbon)
BOL Enrichment % 48 34531901 60 to 100 |
|Bumup Summary (MWd)* |Basts for burnup used m
From SFD E:
Nominat | 75.00|Nomnal bumup assumed 1o be 2% of BOL heavy metal mass
Boundmg | 149 991Boundmg bumup assumed to be twice nominal bumup.
Checks -
Estimated Burnup/
Burnup Muttiplier Given p Esti d EOL HWGlven EOL HM
inal 0 40| 098
Bounding l 081

*Reactor shutdown, core removal, storage, shipping or other date confirmung that irradiation ceased for fuel
*Total burnup for aX fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWAMT)
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Revision 0
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Fuel Radionuclide inventory Worksheet N

L Fuel and Template Information 155, R Estimated
Fuei Name FRR TARGET CANADA YFuel decay start date 2010 Canister usage
SNFID# 671 Estunates as of 2010 18°x10*
Fuel Units & Descr 5952 - PARTICULATE Template Pathfinder (Light Water SST, 60 to 100% 1)}
Heavy Metal Mass- BOL=492.23kg EOL=49223kg *Template Burnup(MWd) 601
ROD Storage Ste SRS Template BOL Heavy Metal Mass (MT) 0.00012882
Template Decay Time Syears
11, Eshmates ~ »%° m Xn - Xo b ¥n Yo Gamma Sources
- s .- -, . - Photon Total
. CiMWdFrom . ° Nominal Bounding Fuel initial Activity ~ Nomunal Fue!  Bounding Fuel Energy  Photons/sec
Radionuclide -7 Template Fuel Burnup (MWd)® Bumup Mwd?® - (C) - Inventones(Ci) Inventones(Ci) § = Group {bounding)
Ac-227 1 9667E-09 9,299 68 18,599.37 0 00E+00 1 83E-05 3 66E-05 Avg MeV
Am-241 4 9468E-05 9,299 68 18,599 37 0 00E+00 4 60E-01 9.20E-01 00150 3 657E+15
Am-242m 9 7537E-09 9,299 68 18,599 37 0 00E+00 9 07E-05 181E-04 00250 7 801E+14
Am-243 9 8802E-10 9,299 68 18,599 37 0 00E+00 9 19E-06 1B4E-05 00375 6 961E+14
C-14 2 3095E-04 9,299 68 18,599 37 0 00E+00 2 15E+00 4 30E+00 00575 6 998E+14
CH36 1.2261E-06 9,299 68 18,599 37 0 00E+00 1 14E-02 2 2BE-02 0 0850 4 435E+14
Cm-243 5.1581E-10 9,299 68 18,599 37 0 00E+00 4 80E-06 9 59E-06 01250 3.539E+14
Cm-244 7.3012E-09 9,299 68 18 59937 0 D0E+00 6.79E-05 1.36E-04 0.2250 3673E+14
Co60 3 6556E+00 9,299 68 18,599.37 0 00E+00 - 340E+04 6 80E+04 0.3750 1783E+14
Cs-134 7.2063E-02 - 9,299 68 18,599 37 0 DOE+00 6 70E+02 1.34E+03 05750 2161E+15
Cs-135 3 0316E-05 9,299 68 18,599 37 0 00E+00 2 82E-01 5 64E-01 0 8500 1 046E+14
Cs-137 2 9002E+00 9,299 68 18,599 37 0 00E+00 270E+04 5 39E+04 1.2500 5 0S3E+15
Eu-154 7 5025E-03 9,299 €8 18,599 37 0 0OE+00 6 98E+01 1 40E+02 17500 1 784E+12
Eu-155 4 6123E-02 9,299 68 18,599 37 0 00E+00 4 29E+02 8 58E+02 2.2500 5104E+12
Fe55 3 6439E400 9,299 68 18,599 37 0 00E+00 3 39E+04 6 78E404 2.7500 2.896E+10
H-3 1.3524E-02 9,299 68 18,599 37 0 00E+00 1 26E402 2 S2E+02 3.5000 3 197E+09
1-129 7.3195E07 9,299 68 18,599.37 0 0OE+00 6 81E-03 1.36E-02 5 0000 6 710E+402
Kr-85 2 B686E-01 9,299 68 18,599 37 0 00E+00 2 67E+03 5.34E+03 7 0000 7.503E+01
Np-237 1 1478E-06 9,299 68 18,699 37 0 00E+00 107E-02 2 13E-02 11 0000 8 483E400
Pa-231 1 0990E-08 9,299 68 18,599 37 0 00E+00 1 02E-04 2 04E-04
Pb-210 8 0782E-15 9,299 68 18,599 37 0 OOE+00 7 51E-11 1 50E-10
Pm-147 3.2097E400 9,299 68 18,599 37 0 00E+00 2 98E+04 5 97E+04
Pu-238 3 7404E-04 9,299 €8 18,699 37 0 00E+00 3 48E+00 6 96E+00
Pu-239 6.6839E-04 9,299 68 18,599 37 0 00E+00 6 22E+00 1 24E+01
Pu-240 8 7121E-05 9,299 68 18,599.37 0 00E+00 8 10E-01 1 62E+00
Pu-241 3 0283E-03 9,299 68 18,599 37 0 00E+00 2 82E+01 5 63E+01
Pu-242 19717E-09 9,299 68 18,599 37 0 00E+00 1 83E-05 3 67E-05
Ra-226 7 3527E-14 9,299 68 18,599 37 0 00E+00 6 84E-10 1.37E-09
Ra-228 6 0965E-12 9,299 68 18,599 37 0 00E+00 5 67E-08 113E-07
Ru-106 1 6531E-01 9,299 68 18,699 37 0 00E+00 1 54E+03 3 07E+03
Se-79 1.3228E-05 9,299 68 18,5699 37 0.00E+00 1.23E-01 2 46E-01
Sn-126 1.1404E-05 9,299 63 18,599 37 0 00E+00 1 07E-01 2.14E-01
Sr-90 2.7854E+00 9,299 68 18,599.37 0 00E+00 2 59E+04 5 18E+04
Tc-99 4 6656E-04 9,299 68 18,599.37 0 00E+00 4 34E+00 8 68E+00
Th-229 2 9368E-12 9,299 68 18,599 37 0 00E+0Q 2 73E-08 5 46E-08
Th-230 3 2662E-11 9,299 68 18,699 37 0 00E+00 304E07 6 07E-07
Th-232 B 3045E-12 9,299 68 18,599 37 0 00E+00 7 72E-08 1 54E-07
TH208 2 6722E-08 9,299 68 18,599 37 0 00E+00 2 49E-04 4 97E-04
u-232 7 7720E-08 9,299 68 18,693 37 - 0 00E+00 7.23E-04 1 45E-03 Thermal Power
u-233 2 9834E-09 9,299 68 18,599 37 0 00E+00 2 77E-05 § S5E-05 Nominal Heat Bounding
U-234 3 5275E-07 9,299 €8 18,699.37 0 DOE+00 3.28E-03 6.56E-03 Output - Heat Output
U-235 -2 T761E-06 9,299 68 000 5 14E-01 4.88E-01 5 14E-01 (Watts) (Watts)
U-236 1 6190E-05 9,299 68 18,599 37 0 DOE+00 1.51E-01 3 01E-01 9.87E+02 1.97E+03
U-238 -2 8547E-09 9,299 68 0.00 8 S5E-02 8 54E-02 8 55E-02 Total Total
Y-80 2 7870E+00 9,299 68 18,599 37 0 00E+00 2 59E+04 5 18E+04
Other Radionuclides - 4 BOE+04 9 78E+04
¥11, Template Sel S Yy, Burnup S v and Checks v » v simins, (e - -
Temp y -
From SFD Used |Basis for Par D:
Reactor M LIGHT WATER LIGHT WATER This Template was used for the foflowing reasons
Fuel Cladd, NONE SST fuel maiches Pathfinder Template except ennchment and cladding (but substiiing Stamless
BOL HM C [¥] [T] Steel Is a good conservative assumpbon).
BOL Ennchment % 48.34531901 60 to 100 |
[eumup Summary (MWd)* IR |Basis for bumup used in - -
From SFD Estimated |
Nominal [ 9,299 68|Nomnal bumup assumed 1o be 2% of BOL heavy metal mass
Bounding | 18 539 37}Bounding bumup assumed o be twice nominal bumup
Checks -
Estimated Bumup/
p Multipli Given Bumup E ted EOL HWGiven EOL HM
inat | 0 40) { 0.98]
Bounding | 081 - -
"Reactor shutdown, core femoval, storage, shipping or other date confirming that irradiation ceased for fuel
27otal bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specfic bumup values (MWAMT)
DOE/SNF/REP-078 March 2003
Revision 0 Page C-437 of C-581



Fuel Radionuchde Inventory Worksheet - .

L Fuel and Template Information: ;b ;> %
Fuel Name, FRR TARGET INDONESIA
SNFID #: 672
Fuel Units & Descr. 48 - PARTICULATE

"Fuel decay start date 2010
Estimstes as of 2010

Template* Pathfinder (Light Water, SST, 60 to 100%, U)

Estimated

Canister usage*
18*x10*

Heavy Metal Mass: BOL=3 97kg; EOL=3.97kg Template Burnup(MWd) 601
ROD Storage Site, SRS Template BOL Heavy Metal Mass (MT): 000012882
Template Decay Time* 5 years
II. Estimates: * .., m Xn X b Y Yo Gamma Sources
. T ot - e s - Photon Total
CYMWd From Nominal Bounding Fuel initial Activty  Nominal Fuel  Bounding Fuel Energy  Photons/sec
Radionuclide Template Fuel Bumup (MWd)* Burmnup (MWd)® {Ci) inventories(Ci)” Inventones(Ci) Group (bounding)
Ac-227 1 9667E-09 75 00 149 99 0 00E+00 147E-07 2 95E-07 Avg. MeV —
Am-241 4 9468E-05 75 00 143 99 0 O0E+00 371E03 7 42E-03 00150 2.949E+13
Am-242m 9 7537E-09 7500 149 99 0 00E+00 7 REO7 1 46E-06 00250 6.291E412
Am-243 9 8802E-10 7500 149 99 0 00E+00 7.41E-08 148E07 00375 5 614E412
C-14 2 3095E-04 75 00 149 99 0 DOE+00 1.736-02 3 46E-02 00575 5 644E+412
CL36 1 2261E-06 7500 149 99 0 00E+00 9.20E-05 184E-04 00850 3577E+12
Cm-243 5 1581E-10 75 00 149 99 0.00E+00 3 87E-08 7.74E-08 01250 2.854E412
Cm-244 7 3012E-09 7500 149 99 0 00E+00 5 48E-07 1.10E-06 0.2250 2.962€+12
Co-60 3 6556E+00 7500 14999 0 00E+00 2 74E+02 5 48E+02 03750 1438E412
Cs-134 7 2063E-02 7500 149.99 0 00E+00 5 40E+00 1 08E+01 05750 1743E+13
Cs-135 3 0316E-05 7500 149 99 0 00E+00 227E-03 4.55E-03 08500 8 438E+11
Cs-137 2 9002E+00 75.00 14999 0 0DE+00 2 18E+02 4 35E402 12500 4 075E+413
Eu-154 7 5025E-03 75 00 149 99 0 00E+00 5 63E-01 1 13E+00 17500 1438E+10
Eu-155 4 6123E-02 75 00 149 99 0 00E+00 3 46E+00 6 92E+00 2.2500 4 116E+10
Fe-55 3 6439E+00 7500 149 99 0 00E+00 2 73E+02 5 47E+02 27500 2.335E+08
H-3 1.35624E-02 7500 149 99 0 00E+00 1 01E+00 2 03E+00 3.5000 2.578E+07
1-129 7 3195E-07 7500 149 99 0 00E+00 5 49E-05 1 10E-04 5 0000 5 411E+00
Kr-85 2 8686E-01 7500 149 99 0 00E+00 2.15E+01 4 30E+01 7 0000 6 051E-01
Np-237 1 1478E-06 75 00 149 99 0 00E+00 8 61E-05 172E-04 11 0000 6 841E-02
Pa-231 1 0990E-08 7500 149 99 0 00E+00 8.24E-07 1 65E-06
Pb-210 8 0782E-15 75 00 149 99 0.00E+00 6 06E-13 121E-12
Pm-147 3 2097E+00 75 00 149 99 0 00E+00 2 41E+02 4 81E+02
Pu-238 3 7404E-04 75 00 149 99 0 O0E+00 281E-02 5 61E-02
Pu-239 6 6839E-04 7500 14999 0 00E+00 501E-02 1 00E-0t
Pu-240 8 7121E-05 75 00 149.99 0 0OE+D0 6 S3E-03 1.31E-02
Pu-241 3 0283E-03 75.00 14999 0 00E+0Q 2.27E-01 4.54E-01
Pu-242 19717E-09 75 00 149 99 0 ODE+0Q 1 48E-07 2.96E-07
Ra-226 7.3527E-14 75 00 149 99 0 COE+00 5§ 51E-12 1.10E-11
Ra-228 6 D965E-12 75 00 149 93 0 00E+00 4 57E-10 9.14E-10
Ru-106 1 6531E-01 7500 14999 0 00E+00 1 24E+01 2 4BE+01
Se-79 1.3228E05 7500 14999 0 00E+00 9 92E-04 1 98E-03
Sn-126 1.1494E-05 7500 143 99 0 00E+00 8 62E-04 1 726-03
Sr-90 2.7854E400 7500 149 99 0 00E+00 2.09E+02 4 18E402
Tc-99 4 6656E-04 75 00 149 99 0 00E+00 3 S0E-02 7 00E-02
Th-229 2 9368E-12 75 00 149 99 0 00E+00 2.20E-10 4 41E-10
Th-230 3 2662E-11 75 00 149 99 0 00E+00 2.45E-09 4 90E-09
Th-232 8 3045E-12 75 00 149 99 0 O0E+00 6.23E-10 125E-09
TH208 2 6722E-08 75 00 14999 0 00E+00 2.00E-06 4 01E-06
U-232 7 T720E-08 7500 149.99 0 00E+00 5 83E-06 117E-05 Thermal Power
U-233 2 9834E-09 75 00 149.99 0 00E+00 2.24E-07 4 47E-07 N Heat B ing ..
U-234 3 5275E07 75 00 149.99 0 0OE+00 2 65E-05 5.28E-05 Output ©  Heat Output
U-235 -2 7761E-06 75 00 000 4 15E-03 3 94E-03 4.15E-03 (Watts) : (Watts) -
U-236 1 6190E-05 75 00 14999 0 DDE+00 1.21E-03 2.43E-03 7 96E+00 1.59E+01
U-238 -2 8547E-09 75 00 000 6 89E-04 6 89E-04 6.89E-04 Total Total
Y-90 2.7870E+00 75 00 14999 0 00E+00 2 09E+02 4 18E+02
Other Radionuchides 3 95E+02 7 89E+02
1I1. Template Selection S Yy, Burnup S v, and Checls o575 280w oox 2
T LY ol Q, Y - - > - - 3
From SFD Used Basis for Parameter Differences:
Reactor Moderator| LIGHT WATER LIGHT WATER [Thes Template was used for the following reasons
Fuel Cladding NONE SST This fuel maiches Pathfinder Template except ennchment and cladding (but substituting Stamless
BOL HM C: u u JSteel 1s a good conservative assumption).
BOL Enrichment % 48.34531901 60 10 100 1
|Bumup Summary (MWd)* , . - |Basis for bumup used in
From SFD Estimated
Nominal | 75 00fNommal burhup assumed o be 2% of BOL heavy metal mass
Bounding | 149 99 bumup assumed o be twice nommal bumup
Checks
Estimated Burnup/
Bumup Multipher Given p Estimated EOL HWGiven EOL HM
Nominal [ 0 40| [ 0 98}
Bounding | 0.81
‘Reactor shutdown core removal, storage, shipping or other date confirmming that irradiaton ceased for fuel
Total bumup for all fuel associated with this worksheet must be dvided by BOL heavy metal mass to get specific bumup values (MWdMT).
DOE/SNF/REP-078 March 2003
Revislon 0 Page C-438 of C-581

o
——

i



Fuel Radionuciide Inventory Worksheet .

L Foel and Template Information J; o208 Estimated
Fuel Name FRR TUBES (U3S!2 LEU) DENMARK ‘Fuel decay start date 2010 Canister usage
SNFID# 298 Estimates as of: 2010 18°x10'
Fuel Units & Descr- 184 - ASSEMBLY Template- HFBR (Heavy Water, Alum , 1010 20%, U)
Heavy Metal Mass BOL=165 6kg' EOL=142 618kg *Template Bumup(MWd) 15
ROD Storage Site SRS Template BOL Heavy Metal Mass (MT) 0 00034251
- Template Decay Time 5 years
1, Estmates © o0 ~ m Xn Xy b Yo Yo Gamma Sources
R PN - . . Photon Total
. CVMWd From _ . Nominal Bounding Fuel nmial Activity N | Fuel  Bounding Fuel Energy  Photons/sec
Radionuchide - Template Fuel Burnup (MWd)* Burmnup (MWd)® - (Ci) . Inventories(Ci) Inventones(Cl) | .Group "~ (bounding)
Ac-227 1 7533E-10 21,843.20 43,686 40 0 00E+00 3 83E-06 7.66E-06 Avg. MeV
Am-241 1 2780E-02 21,843.20 43,686 40 0 00E+00 2 79E+02 5.58E+02 00150 7 926E+15
Am-242m 9 5467E-06 21,843.20 43,686 40 0 00E+00 2 09E-01 41701 0 0250 1 708E+15
Am-243 6 4100E-06 21,843.20 43,686 40 0 00E+00 1 40E-01 2 BOE-01 00375 1 556E+415
C-14 2 9673E-08 21,843.20 43,686 40 0 00E+00 6 4BE-D4 1 30E-03 00575 1.554E+15
CI-36 5 9513E-35 21,843 20 43,686 40 0 00E+00 1.30E-30 2 60E-30 00850 9 785E+14
Cm-243 3 1807E-06 21,843 20 43,686 40 0 00E+00 6.95E-02 1.39E-01 01250 8 170E+14
Cm-244 1 9540E-04 21,843 20 43,686 40 0 00E+00 4 27E+00 8 54E+00 0.2250 8.344E+14
Co-60 1 1753E-04 21,843.20 43,686 40 0 00E+00 2.57E+00 6 13E400 0.3750 4 046E+14
Cs-134 3 3060E-01 21,84320 43,686 40 0 CDE+00 7.22E+03 1 44E+04 0.5750 5.587E+15
Cs-135 4 8607E-06 21,843.20 43,686 40 0 00E+00 1 06E-01 2 12E-01 0.8500 5 926E+14
Cs-137 2 8607E+00 21,843.20 43,686 40 0 00E+00 6.25E+04 1.25E+05 1.2500 1.310E+14
Eu-154 6 9933E-02 21,843.20 43,686 40 0 00E+00 1.53E+03 3 06E+03 17500 6.234E+12
Eu-155 3 3253E-02 21,843.20 43,686 40 0 00E+00 7.26E+02 1.45E+03 2 2500 1 084E413
Fe-55 7.7267E-02 21,843 20 43,686 40 0 00E+00 1 69E+03 3 38E+03 2.7500 9 BOBE+10
H-3 1.0827E-02 21,843 20 43,686 40 0 DOE+00 2 36E+02 4 73E+02 3 5000 1 162E+10
1-129 7.1600E-07 21,84320 43,686 40 0 00E+00 1.56E-02 3 13E-02 5 0000 1.137E+05
Kr-85 2 7007E-01 21,843 20 43,686 40 0 00E+0Q 5 90E+03 1 18E+04 7 0000 1.295E+04
Np-237 3 6327E-06 21,84320 43,686 40 0 00E+0C0 7.93E-02 1.59E-01 110000 1.480E+03
Pa-231 1 1267E-09 21,843 20 43,686 40 0 00E+00 2.46E-05 4 92E-05
Pb-210 1 9773E-15 21,843.20 43,686 40 0 00E+00 4 32E-11 B 64E-11
Pm-147 2 4367E+00 21,843.20 43,686 40 0 00E+00 5.32E+04 1.06E+05
Pu-238 6 2213E-03 21,843.20 43,686 40 0 00E+00 1.36E+02 2 T2E+02
Pu-239 1 0320E-02 21,843.20 43,686 40 0 00E+00 2.25E402 4 51E+02
Pu-240 5 4260£-03 21,843.20 43,686 40 0 00E+00 1 19E+02 2 37E+02
Pu-241 7.7333E-01 21,843 20 43,686 40 0 00E+00 1 69E+04 3 38E+04
Pu-242 3 0713E-06 21,84320 43,686 40 0 00E+00 6 71E-02 1.34E-01
Ra-226 2.2027E-14 21,843 20 43,686 40 0 00E+00 4 81E-10 9 62E-10
Ra-228 2 B3IE-15 21,843 20 43,686 40 0 00E+00 5 75E-11 1.15E-10
Ru-106 2 5580E-01 21,843 20 43,686 40 0 00E+00 6 §9E+03 1.12E+04
Se-79 1 2540E-05 21,843 20 43,686 40 0 00E+00 2.74E-01 5 48E-01
Sn-126 1 1393E05 21,843.20 43,686 40 0 00E+00 2 49E-0% 4 98E-01
Sr-90 2 6293E+00 21,843.20 43,686 40 0 00E+00 5 74E+04 1 15E+05
Tc-99 4 3540E-04 21,843.20 43,686 40 0 00E+00 9 51E+00 1 90E+01
Th-229 1.3653E-13 21,843.20 43,686 40 0 O0E+00 2 98E-08 5 96E-09
Th-230 1.2607E-11 21,843.20 43,686.40 0 00E+00 2 75E07 5.51E-07
Th-232 6.7400E-15 21,843 20 43,686 40 0 00E+00 1 47E-10 2 94E-10
TH208 7.4667E-09 21,843 20 43,686 40 0 00E+00 1 63E-04 3.26E-04
U-232 2 1927E-08 21,84320 43,686 40 0 00E+00 4.79E-04 9 58E-04 Thermal Power
U-233 1 9920E-10 21,843 20 43,686 40 0 00E+00 4.35E-06 8 70E-06 tHeat B g
U-234 2 2487E07 21,843 20 43,686 40 0 00E+00 4 91E-03 9 82E-03 ~ Output Heat Output
U-235 -2.5341E-06 21,843 20 000 7 16E-02 1 62E-02 7 16E-02 {Watts) (Watts)
U-236 1.3000E-05 21,843.20 43,686 40 0 00E+00 2 84E-01 5 6BE-O1 1.03E403 2 07€+03
U-238 -1.4207E-08 21,843.20 000 4 45E-02 4 42602 4 45E-02 Total Total
Y-90 2 6300E+00 21,843.20 43,686 40 0 00E+00 5 74E+04 1 15E+05
Other Radwonuckdes - 1 03E+05 2 06E+05
11, Template Selection S v, Burnup S v, ANG Checks »alsf xr w3t Fovah - -
Template Sel y T
From SFD - Used Basis for Parameter Driferences* N
Reactor Moderator| HEAVY WATER HEAVY WATER
Fuel Cladding ALUM ALUM
BOL HM C. U U
BO1. Ennchment % 20 1010 20 ~ -
[Burnup Summary (Mwd)* <. - |Basis for burnup used in estimate: - -
From SFD Estimated
inat | 21,843 20}Mominal bumup calculated rom the heavy metal mass destoyed
Bounding | T~ 43.686 40|Bounding bumup assumed ko be twice nominal bumup
Checks - -] - - -
Estwnated Bumup/
p Multipli Gwven Burnup d EOL HWGiven EOL HM
inal [ 3.01 [ 104
Bounding [ 602 - - -~
'Reactor core i storage, of other date confimung that iradiation ceased for fuel
2Total bumup for alt fuel associated with this worksheet must be divided by BOL heavy metal mass to WW‘C bumup values (MWAMT)
DOE/SNF/REP-078 - March 2003
Revision 0 Page C-439 of C-581



Fuel Radionuchide Inventory Worksheet - - B s

L Fuel and Template Infor A e Estimated
Fuel Name: FRR TUBES (U3SI2 LEU) GERMANY "Fuel decay start date 2010 Canister usage:
SNFID#: 673 Estiunates as of: 2010 18°x10°
Fuel Units & Descr: 135 - ASSEMBLY Template: HFBR (Heavy Water, Atum, 10 1o 20%, U)
Heavy Metal Mass® BOL=121 5kg- EOL=109 35kg 2Template Burmup(MWd): 15
ROD Storage Site* SRS Template BOL Heavy Metal Mass (MT)* 000034251
Template Decay Tine* 5 years
II, Estimates » -, = & m Xn Xy b Y ¥ Gamma Sources
. - o, - e - “ s ~ Photon Total
CUMWdFrom  ~ - Nomummal Bounding Fuel Initial Activity  Nominal Fuel Bounding Fuel Energy . Photons/sec
Radionuclide Template - Fuel Burmup (MWd)® Bumup (Mwd)? {Ci) Inventories(Ci) Inventonies(Ci) Group ~° {bounding)
Ac-227 1 7533E-10 11,548 15 23,096 29 0 00E+00 2 02E-06 4 05E-06 Avg. MeV
Am-241 12780E-02 11,548 15 23,096 29 0 00E+00 1 4BE+02 2 95E+02 00150 4 190E+15
Am-242m 9 5467E-06 11,548 15 23,096 29 0 00E+00 1 10E-01 2 20E-01 0.0250 9 029€+14
Am-243 6 4100E-06 11,548 15 23,096 29 0 00E+00 7 40E-02 1 48E-01 0.0375 8.228E+14
Cc-14 2 9673E-08 11,548.15 23,096 29 0 00E+00 J43E-04 6 BSE-04 00575 8.214E+14
C136 5 9513E-35 11,548.15 23,096 29 0 00E+00 6 87E-31 137E-30 00850 S5173E+14
Cm-243 3.1807E-06 11,548.15 23,096.29 0 00E+00 3 67602 7.35E-02 0 1250 4.319E+14
Cm-244 1 9540E-04 11,548 15 23,096.29 0 00E+00 2.26E+00 4 51E+00 0.2250 4412E+14
Co-60 1 1753E-04 11,548 15 23,096.29 0 00E+00 136E+00 271E+00 03750 2.139E+14
Cs-134 3 3060E-01 11,548 15 23.096.29 0 0OE+00 3 82E+03 7 64E+03 05750 2.954E+15
Cs-135 4 8607E-06 11,548 15 23,096.29 0 00E+00 5 61E-02 1 12E-01 0 8500 3 133E+14
Cs-137 2 8607E+00 11,548 15 23.096 29 0 O0E+00 3 30E+04 6 61E+04 1.2500 8 924E+13
Eu-154 6 9933E-02 11,548 15 23,096 29 0 00E+00 8 08E+02 1 62E+03 17500 3 296E+12
Eu-155 3 3253E-02 11,548 15 23,096 29 0 00E+00 3 B4E+02 7 68E+02 2.2500 57326412
Fe-55 7.7267E-02 11,548 15 23,096 29 0 OCE+00 8 92E+02 1.78E+03 2.7500 5 185E+10
H-3 1 0827E-02 11,548.15 23,096.29 0 COE+00 1.25E+02 2 50E+02 3.5000 6 143E+09
1-129 7.1600E-07 11,548.15 23,096.29 0 00E+00 8.27E-03 1 65E-02 5 0000 6 013E+04
Kr-85 2 7007E-01 11,548.15 23,098.29 0 00E+DO 312E+03 6.24E+03 7 0000 6.851E+03
Np-237 3 6327E-06 11,548.15 23,096.29 0 00E+00 4 20E-02 8 39E-02 11 0000 7 825E+02
Pa-231 11267E-09 11,548 15 23,096.29 0 D0E+00 1 30E-05 2 60E-05
Pb-210 19773E-15 11,548 15 23,096.29 0 00E+00 2 28E-11 4 57E-11
Pm-147 24367E+00 11,548 15 23,096 29 0 00E+00 2 81E+04 5 63E+04
Pu-238 6 2213E-03 11,548 15 23,096 29 0 00E+00 7.18E+01 1 44E+02
Pu-239 1 0320E-02 11,548 15 23,096 29 0 00E+00 1 196402 2.38E+02
Pu-240 5 4260E-03 11,548.15 23,096 29 0 Q0E+00 6.27E+01 1.25E+02
Pu-241 7.7333E-01 11,548.15 23,096.29 0 00E+00 8.93E+03 179E+04
Pu-242 3.0713E-06 11,548 15 23,096.29 0 00E+00 3.55E-02 7.09E-02
Ra-228 2.2027E-14 11,548.15 23,096.29 0 00E+00 2.54E-10 5 09E-10
Ra-228 2 6333E-15 11,548 15 23,096.29 0 00E+00 3 04E-11 6 08E-11
Ru-106 2 5580E-01 11,548 15 23,096.29 0 00E+00 2 95E+03 S 91E+03
Se-79 1 2540€E-05 11,548 15 23,096 28 0 O0E+00 1 45E-01 2 90E-1
Sn-126 1 1393E-05 11,548 15 23,096 29 0 00E+00 132E-01 2 63E-01
Sr-90 2 6293E+00 11,548 15 23,096 29 0 00E+00 3 04E+04 6 07E+04
Tc-99 4.3540E-04 11,548.15 23,096.29 0 00E+00 5 03E+00 1.01E+01
Th-229 1.3653E-13 11,548.15 23,096 29 0 00E+00 1.58E-09 3.15E-09
Th-230 1.2607E-11 11,548 15 23,096.29 0 00E+00 1.46E07 29NEQ7
Th-232 6 7400E-15 11,548 15 23,096.29 0 00E+00 7.78E-11 1 56E-10
Ti-208 7 4667E-09 11,548 15 23,096.29 0 00E+00 8 62E-05 1.72E-04
U-232 2 1927E-08 11,548 15 23,096.29 0 00E+00 2 53E-04 S 06E-04 Thermal Power
U-233 1 9920€-10 11,548 15 23,096 29 0 O0E+00 2 30E-08 4 60E-06 N | Heat Bounding
U-234 2.2487E-07 11,548 15 23,096 29 0 00E+00 2 60E-03 5 19E-03 Output :*  Heat Output
U-235 -2 5341E-06 11,548.15 000 5.25E-02 2 32602 5.25E-02 T (Watts) - atts)
U-236 1.3000E-05 11,548.15 23,096.29 0 00E+00 1 50E01 3 00E-01 5 47E402 1 09E+03
U-238 -1 4207E-08 11,548 15 000 327E-02 3 25E-02 327E-02 Totat Total
Y-90 2 6300E+00 11,548 15 23,006.29 0 DOE+00 3 04E+04 6 07E+04
Other Radionuckdes 5 45E+04 1 09E+05
11 Template Selection S: y. Burmup S Y» and Checks ™ 7 %, Tinpnggp
Template Setection Summary - B |
From SFD Used [Basis for Parameter Differences:
Reactor Moderator HEAVY WATER HEAVY WATER ~-
Fuel Cladding ALUM ALUM
BOL HM Constituents U U
BOL Ennchment % 20 10 to 20
Burnup Summary (MWd)® ~ |Basis for burnup used in
From SFD E. -
Nomina | 11 548 15{Nomnal bumup calculated from the heavy metal mass destroyed.
Boundwng | 23 096 29]Bounding bumup assumed 1o be twice nomma! bumup
Checks
Estimated Burnup/ -
Burnup Multiphes Glven Burnup Esti EOL HWGiven EOL HM
| 217, 103
Bounding | 434
*Reactor shutdown, core removal, storage, shupping or other date confirmning that irradiabon ceased for fuel
Fotal bumup for all fuel associated with thus worksheet must be divided by BOL heavy metal mass 10 get specific bumup values (MWA/MT).
DOE/SNF/REP-078 March 2003
Revision 0 Page C-440 of C-581

1



|
.

s s

)

Fuel Radionuclide Inventory Worksheet

1. Foel and Template Information_ ;.7 5,
Fuel Name- FRR TUBES (U3SI2 LEU) GERMANY
SNFID #: 674
Fuel Units & Descr: 18 - ASSEMBLY

Fuel decay start date
Estimates as of

Template HFBR (Heavy Water, Alum , 10 to 20%, U)

2010
2010

" Estimated

Canister usage
18"x10'

Heavy Metal Mass  BOL=18kg EOL=162kg *Template Burnup(MWd): 15
ROD Storage Site SRS Template BOL Heavy Metal Mass (MT) 0.00034251
Template Decay Time 5 years
JI.Estimates ™ .~~~ m Xn Xy b ¥n Yo Gamma Sources
~ - . ’ Photon Total
© CVMWd From Nominal Bounding Fuel Inmial Activity  Nominal Fuel  Bounding Fuel Energy - -Photons/sec
Radionuclide Yemplate Fuel Bumup (MWd)® Bumup (MWd)® (ci) I ies{Ci) & 1es(Ci) Group {bounding)
Ac-227 1 7533E-10 1,710 84 3,421 67 0 00E+00 3 00E-07 6 00E-07 Avg MeV
Am-241 12780E-02 1,71084 342167 0 00E+00 2 19E+01 4 37E+01 00150 €.208E+14
Am-242m 9 5467E-06 1,710 84 3,421 67 0 00E+00 1.63E-02 3 27E-02 00250 1338E+14
Am-243 6 4100E-06 1,71084 3,421 67 0 00E+00 1 10E-02 2 19E-02 00375 1.219E+14
C-14 2 9673E-08 1,71084 3,421 67 0 O0E+00 5 08E-05 1 02E-04 00575 1.217E+14
CI-36 5 9513E-35 1,71084 3,421 67 0 00E+00 102631 2.04E-31 00850 7 664E+13
Cm-243 3 1807E-06 1,710 84 3.421 67 0 00E+00 5 44E-03 1.09E-02 01250 6.399E+13
Cm-244 1.9540E-04 1,71084 3,421 67 0 00E+00 3 34ED 6 69E-01 0.2250 6.536E+13
Co-60 1.1753E-04 1,71084 3,421 67 0 O0E+00 2 01E-01 4 02£-01 03750 3169E+413
Cs-134 3.3060E-01 1,710 84 342167 0 0CE+00 5 66E+02 1.13E4+03 05750 4376E+14
Cs-135 4 8607E-06 171084 3,421 67 0 00E+00 8 32E-03 1 66E-02 0 8500 4 642E+13
Cs-137 2 8607E+00 1,71084 3,421 67 0 00E+00 4 89E+03 9 79E+03 1.2500 1 026E+13
Eu-154 6 9933E-02 1,710 84 3.421 67 0 D0E+00 1.20E+02 2.39E+02 17500 4.883E+11
Eu-155 3 3253E02 1,710 84 3,421 67 0 00E+00 5 69E+01 114E+02 2.2500 8 492E+11
Fe-55 7 7267E-02 1,71084 3,421.67 0 00E+00 1.32E+02 2 B4E+02 27500 7 682E+09
H-3 1 0827E-02 1,71084 3.421.67 0 00E+D0 1.85E401 3 70E+01 35000 9 100E+08
1-129 7 1600E-07 1,71084 3,421.67 0 00E+00 1.22E-03 2 45E-03 5 0000 8 909E+03
Kr-85 2 7007E-01 1,71084 3,421 67 0 00E+00 4 62E402 9 24E+02 7.0000 1 015E+03
Np-237 3 6327E-06 1,710 84 3.421 67 0 00E+00 6 21E-03 1.24E-02 11,0000 1 159E+02
Pa-231 1.1267E-09 1,710 84 3,421 67 0 00E+00 1 93E-06 3 86E-06
Pp-210 1.9773E-15 1,71084 342167 0 O0E+00 3 38E-12 6 77E-12
Pm-147 2.4367E+00 1,71084 342167 0 00E+00 417E+03 8.34E+03
Pu-238 6.2213E-03 1,710 84 342167 0 DOE+00 1 06E+01 2 13E+01
Pu-239 1 0320E-02 171084 342167 0 00E+00 1 77E+01 3 53E+01
Pu-240 5 4260E-03 1,71084 3,421 67 0 D0E+00 9.28E+00 1 86E+01
Pu-241 7.7333E-01 1,71084 3,421 67 0 00E+00 1.32E+03 2 65E+03
Pu-242 3 0713E-06 1,71084 342167 0 0CE+00 5.25E-03 1 05€-02
Ra-226 2 2027E-14 1,710 84 3.421.67 0 DOE+DQ 3 77E-11 7.54E-11
Ra-228 2 6333E-15 1,71084 3.421.67 0 00E+00 451E-12 9 01E-12
Ru-106 2 5580E-01 1,71084 3.421 67 0 00E+00 4.38E+02 8 75E+02
Se-79 1.2540E-05 1,71084 3,421 €7 0 00E+00 2 1502 4.29E-02
Sn-126 1 1393E-05 171084 3,421 67 0 00E+00 1 95E-02 3 90E-02
Sr-90 2 6293E+00 1,710 84 3,421 67 0 0CE+00 4 50E+03 9 00E+03
Tc-992 4.3540E-04 1,71084 342167 0 0OE+00 7 45E-01 149€+00
Th-229 1.3653E-13 1,710 84 3,421 67 0 00E+00 2.34E-10 4 67E-10
Th-230 1.2607E-11 1,71084 342167 0 00E+00 2.16E-08 4 31E-08
Th-232 6.7400E-15 1,71084 3,421 67 0 00E+00 1.15E-11 2.31E-11
T-208 7.4667E-09 1,710 84 3,421 67 0 00E+00 1.28E-05 2.55E-05
U-232 2 1927E-08 1,71084 3,421 67 0 DOE+00 3 75E-05 7.50E-05 Thermal Power
U-233 1 9920E-10 1,71084 3,421 67 0 00E+00 3 41E07 6 82E-07 N Heat B ding
U234 2 2487E-07 1,71084 3,421 67 0 00E+00 3 85E-04 7.69E-04 Output ©  Heat Output :
U235 2.6341E-06 1,710 84 0.00 7.78E-03 3 44E03 7.78E-03 U (watts) ¢ (Watts
U-236 1 3000E-05 1,710 84 3,421 67 0 00E+00 2 22602 4 45E-02 8 10E+01 1.62E+02
U-238 -1.4207E-08 1,710 84 000 4.84E-03 4 82E-03 4 84E-03 Total Total
Y-90 2 6300E400 1,710 84 342167 0 00E+00 4 50E+03 9 O0E+03
Other Radionuchides 8 08E+03 1 62E+04
11, Template Selection S v, Barnup S y, ard Checks . -0t 3 xiar
[Template Select Y - =
From SFD Used Basis for Parameter Ditferences*
Reactor Moderator HEAVY WATER HEAVY WATER
Fuel Cladd ALUM ALUM
BOL HM C v u
BOL Enrichment % 20 1010 20
Burnup y (MWd)* - |Basis for bumup used in estimate
From SFD Estwnated
inat 1,710 B4|Nomnal bumup calculated from the heavy metal mass destroyed.
Bounding-| 3 421 67{Bounding burnup assumed o be twce nominal bumup
Checks
Estimated Burnup/
Burnup Muttpl Given Bumup Estimated EOL HWGiven EOL HM
Nominal [ 217 103
Boundng | 434
'"Reactor shutdown, core removal, storage shipping or other date confirming that irraciation ceased for fue!
*Total bumup for all fuel associated with Bus worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdAMT)
DOE/SNF/REP-078 March 2003
Revision 0 Page C-441 of C-581
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Fuel Radionuclide Inventory Worksheet S . v,
L Fuel and Template Infor Y ataadl b Estimated
Fuet Name: FRA TUBES (U3S!2 LEU) GERMANY "Fuel decay start date: 2010 Canister usage
SNFID # 675 Estimates as of: 2010 18°x10*
Fuel Units & Descr: 135 - ASSEMBLY Template: HFBR (Heavy Water, Alum , 10 10 20%, U)
Heavy Metal Mass: BOL=151 875kg: EOL=136 688kg *Template Burnup(MWd): 15
ROD Storage Site: SRS Template BOL Heavy Metal Mass (MT): 0 00034251
Template Decay Time: 5 years
1. Estimates .~ .. »* m Xo Xy b Yn Yo Gamma Sources
) B « . N Photon Total
CuMwd From L I - Bounding Fuel mitial Activity: Nominal Fuel~ Bounding Fuel Energy  Photons/sec
Radionuclide Template Fuel Bumup (MWd)® Burnup (Mwa)® {Ci) Inventones{Ci) Inventories(Ci) Group - (bounding)
Ac-227 1 7533E-10 14,435 18 28,870 37 0 00E+00 2 S3E-06 5 06E-06 Avg MeV -
Am-241 1 2780E-02 14,435 18 28,870 37 0 00E+00 1 B4E+02 3 69E+02 00150 5.238E+15
Am-242m 9 5467E-06 14,435 18 28,870 37 0 0OE+00 1 38E-01 2.76E-01 00250 1 129E+15
Am-243 6 4100E-06 14,435 18 28,87037 0 O0E+00 9.25E-02 1.85E-01 00375 1028E+15
C-14 2 9673E-08 14,435 18 28,870 37 0 00E+00 4.28E-04 B8.57E-04 00575 1027E+415
C1-36 5 9513E-35 14,43518 28,870 37 0.00E+00 8 59€-31 1.72E-30 00850 6 466E+14
Cm-243 3 1807E-06 14,435 18 28,870 37 0 00E+00 4 5902 9 18E-02 0 1250 5.399E+14
Cm-244 1 9540E-04 14,435 18 28,870 37 0 OCE+00 2 82E+00 5 64E+00 02250 5 514E+14
Co-60 1.1753E-04 14,435.18 28,870 37 0 GOE+00 1 70E+00 3 39E+00 0.3750 2674E+14
Cs-134 3 3060E-01 14,435 18 28,870.37 0 00E+00 4 77E+03 9 S4E+03 0.5750 3 692E+15
Cs-135 4 8607E-06 14,435 18 28,870.37 (G 00E+00 7 O2E-02 1 40E-01 0.8500 3916E+14
Cs-137 2 8607E+00 14,435 18 28,870.37 0 00E+00 4 13E+04 8 26E+04 1.2500 8 655E+13
Eu-154 6 9933E-02 14,435 18 28,870 37 0 00E+00 1 01E+03 2 02E+03 17500 4 120E+12
Eu-155 3 3253E-02 14,435 18 28,870 37 0 00E+00 4 80E+02 9 60E+02 22500 7 165E+12
Fe-55 7 7267E-02 14,435 18 28,87037 0 DOE+00 1 12E+03 2.23E+03 2.7500 6 482E+10
H-3 1 0827E-02 14,435 18 28,870 37 0 00E+00 1 56E+402 3 13E+02 35000 7 678E+09
1-129 7 1600E-07 14,435 18 28,870 37 0 DOE+00 1 03E-02 2 07E-02 5 D000 7 S17E+04
Kr-85 2 7007E-01 14,435 18 28,870 37 0 00E+00 3 90E+03 7.80E+03 7 0000 8.563E+03
Np-237 3 6327E-06 14,435 18 28,870 37 0 00E+00 5 24E-02 1 05E-01 11 0000 9781E+02
Pa-231 1 1267E-09 14,435 18 28,870 37 0 O0E+00 1 63E-05 3.26E-05
Pb-210 1 9773E-15 14,435 18 28,870 37 0.00E+00 2.85E-11 5 71E-11
Pm-147 2 4367E+00 14,435.18 28,870.37 0 OCE+00 3.52E+04 7 03E+04
Pu-238 6 2213E-03 14,435.18 28,870 37 0 00E+00 8 98E+01 1 80E+02
Pu-239 1 0320E-02 14,435.18 28,870 37 0 OOE+00 1 49E+02 2 9BE+02
Pu-240 5 4260E-03 14,435 18 28,870.37 0 00E+00 7 83E+01 157E+02
Pu-241 7.7333E-01 14,435 18 28,870.37 0 00E+00 1 12E+04 223E+04
Pu-242 3.0713E-06 14,435 18 28,87037 0 0OE+00 4 43E-02 8 87E-02
Ra-226 22027E-14 14,435 18 28,87037 0 00E+00 3 18E-10 6 36E-10
Ra-228 2 6333E-15 14,435 18 28,87037 0 0OE+00 3 80€-11 7 60E-11
Ru-106 2 S580E-01 14,435 18 28,87037 0 00E+00 3 69E+03 7.39E+03
Se-79 1 2540E-05 14,435 18 28,870 37 0 00E+00 181E-01 3 62E-01
Sn-126 1 1393E-05 14,435 18 28,870 37 0 00E+00 1 64E-01 3 29E-01
Sr-90 2 6293E+00 14,435 18 28 870 37 0 OOE+00 3 B0E+04 7 59E+04
Tc-99 4 3540E-04 14,435 18 28,870 37 0 00E+00 6.29E+00 1.26E+01
Th-229 1 3653E-13 14,435 18 28,870 37 0 00E+00 1 97E-09 3 94E-09
Th-230 1 2607E-11 14,435.18 28,870 37 0 00E+00 1 B2EQ7 3 64E-07
Th-232 6 7400E-15 14,435.18 28,870 37 0 00E+00 9 73E-11 1.95E-10
T208 7 4667E-09 14,435.18 28,870 37 0 00E+00 1 08E-04 2.16E-04
U-232 2.1927E-08 14,435.18 28,870.37 0 00E+00 3.17E-04 6.33E-04 Thermal Power
U-233 1.9920E-10 14,435 18 28,870.37 0 00E+00 2 88E-06 5.75E-06 N I Heat . B. g
U-234 2.2487E-07 14,435 18 28,870.37 0 00E+00 3.25E-03 6 4903 Output - Heat Output’
U-235 -2 5341E-06 14,435 18 000 6 S6E-02 2 91E-02 6 56E-02 (Watts) "~ (Watts)
U-236 1 3000E-05 14,435 18 28,870 37 0 00E+00 1 88E-0t 3 75E-01 6.83E+02 1.37E403
U-238 -1 4207E-08 14,435 18 000 4 08E-02 4 06E-02 4 08E-02 Total Total
Y-90 2 6300E+00 14,435 18 28,870 37 0 00E+00 3 80E+04 7 59E+04
Other Radionuchdes 6 82E+04 1 36E+05
I11, Template Selection S y; Burnup Sammary, and Checks &7 " 7. #7727 prme g
T S S Y {
From SFD Used |Basis for Parameter Differences:
Reactor Moderator HEAVY WATER HEAVY WATER
Fuel Cladding ALUM ALUM
BOL HM C 1) u
BOL Enrichment % 20 10 to 20
Bumup Summary (MWd)* Basis for burnup used in estimate*
From SFD Estmated
Nominal | 14435 burnup from the heavy metal mass destroyed.
Boundmg | 28,870.37|Bounding bumup assumed %o be twice nominal burmup
Checks
Estimated Burnup/
Given p E d EQL HWGiven EOL HM
Nominal.| 217 103]
Bounding [ 4.34
'Reactor shutdown, core removal, storage, stupping or other date confinming that irradiation ceased for fuel.
’To!albumploralfuelassooatedwmhswomshee(rmstbedvidedbyBOLheavymelalmasstogekspecmcbumvalues (MWdMT)
DOE/SNF/REP-078 March 2003
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Fuel Radionuclide Inventory Worksheet -

{L. Foel and Template Information | ° ;. ¢ .5 . Estimated
Fuel Name FRR TUBES (UALX LEU) AUSTRALIA 'Fuel decay start date 2010 Canister usage
SNF 1D # 299 Estumates as of 2010 183"x10°
Fuel Units & Descr: 289 - ASSEMBLY Template HFBR (Heavy Water, Alum., 1010 20%, U)
Heavy Metal Mass- BOL=28%g EOL=260 tkg 3Template Burnup(MwWd): 15
ROD Storage Ste SRS Template BOL Heavy Metal Mass (MT) 000034251
Template Decay Time- 5 years ~
41, Estimates <4, i ¥* m - X Xo b Yn - - Yo . Gamma Sources
- . . . . .t N v Photon . Total
CiMWd From L I Bounding Fuel jnitial Activity s Nominal Fuel ~ Bounding Fuel Energy  Photons/sec
Radionuclide =~ ° - Template Fuel Burnup (MWd)? Bummup (MWd)® - (CD) - Inventonies(Ci)  Inventories(Ci) Group  (bounding)
Ac-227 1.7533E-10 27,468 45 54,936 90 0 00E+00 4 B2E-06 9 63E-06 Avg MeV
Am-241 1.2780E-02 27,468 45 54,936 90 0 00E+00 351E+02 7 D2E+02 00150 9 968E+15
Am-242m 9 5467E-06 27,468 45 54,936 90 0 00E+00 2 62E-01 5 24E-01 0 0250 2 148E+15
Am-243 6 4100E-06 27,468 45 54,936 90 0 00E+00 1 76E-01 3 62E-01 00375 1957E+15
C-14 2 9673E-08 27,468 45 54,936 90 0 00E+00 8 15E-04 1 63E-03 00575 1954E+15
C1-36 5 9513E-35 27,468 45 54,936 90 0 00E+00 1 63E-30 3.27E-30 00850 1.230E+15
Cm-243 3 1807E-06 27,468 45 54,836 90 0 0CE+00 8 74E-02 1.75E-01 01250 1 027E+15
Cm-244 1 9540E-04 27,468 45 54,936 90 0.00E+00 § 37E+00 1.07E+01 0.2250 1 049E+15
Co-60 1.1753E-04 27,468.45 54,936 90 0 DOE+00 3.23E+00 6 46E+00 0.3750 5.088E+14
Cs-134 3.3060E-01 27,468 45 54,936 90 0 00E+00 9 08E+03 1 82E+04 05750 7.026E+15
Cs-135 4 8607E-06 27,468 45 54,936 90 0 00E+00 1.34E-01 2 67E-01 0 8500 7A452E+14
Cs-137 2 B607E+00 27,468 45 54,936 90 0 0DE+00 7 B6E+04 157E+05 12500 1647E+14
Eu-154 6 9933E-02 27,468 45 54,936 90 0 00E+00 1 92E+03 3 B4E+03 17500 7.840E+12
Eu-155 3 3253E-02 27,468 45 54,836 90 0O 00E+00 9 13E+02 1 83E+03 2.2500 1.363E+13
Fe-55 7 7267E-02 27,468 45 64,836 90 0 00E+00 2 12E+03 4.24E+03 27500 1.233E+11
H-3 1 0827E-02 27,468 45 54,936 90 0.00E+00 2 97E+02 5 95E+02 3.5000 1 461E410
1-129 7.1600E-07 27,468 45 54,936 90 0 O0E+00 1.97E-02 3 93E-02 5 0000 1 430E+05
Kr-85 2.7007E-01 27,468 45 54,936 90 0 00E+00 7.42E+03 148E+04 7 0000 1 629E+04
Np-237 3 6327E-06 27,468 45 54,936 90 0 00E+00 9 98E-02 2 00E-01 11 0000 1.861E+03
Pa-231 1 1267E-09 27,468 45 54,936 90 0 00E+00 3 09E-05 6 19E-05
Pb-210 19773E-15 27,468 45 54,936 90 0 00E+00 5 43E-11 1 09E-10
Pm-147 2 4367E+00 27,468 45 54,936 90 0 00E+00 6 69E+04 1.34E+05
Pu-238 6 2213E-03 27,468 45 54,836 90 0 0OE+00 1 71E+02 3.42E+02
Pu-239 1 0320E-02 27,468 45 54,936 90 0 00E+00 2 83E+02 5 67E+02
Pu-240 5 4260E-03 27,468 45 54,936 90 0.00E+00 1 49E+02 2 98E402
Pu-241 7.7333E-01 27,468 45 54,936 90 0 00E+00 2.12E+04 4.25E+04
Pu-242 3 0713€E-06 27,468 45 54,936 90 0 00E+00 8 44E-02 169E-01
Ra-226 2.2027E-14 27,468 45 54,936 90 0 00E+00 6 05E-10 1 21E-09
Ra-228 2 6333E-15 27,468 45 54,936 90 0 00E+00 7.23E-11 1 45E-10
Ru-106 2 5580E-01 27,468 45 54,936 90 0 DOE+00 7 03E+03 141E+04
Se-79 1 2540E-05 27,468 45 54,936 90 0 00E+00 3 44E-01 6 89E-01
Sn-126 1 1393E-05 27,468 45 54,836 90 0 00E+00 3 13E-01 6.26E-01
Sr-90 2 6293E+00 27,468 45 54,936 90 0 00E+00 7 22E+404 1.44E+05
Tc-899 4.3540E-04 27.,468.45 54,936.90 0 00E+00 1.20E+01 2 39e+01
Th-229 1.3653E-13 27,468 45 54,936 90 0 00E+00 3 75E-09 7 50E-08
Th-230 1.2607E-11 27,468 45 54,936 90 0 DOE+00 3 46E-07 6 93E-07
Th-232 6 7400E-15 27,468 45 54,936 90 0 00E+00 1 85E-10 3 70E-10
Ti-208 7.4667E-03 27,468 45 54,936 90 0 00E+00 2 05E-04 4.10E-04
U-232 2 1927E-08 27,468 45 54,836 90 0 00E+00 6 02E-04 1.20E-03 Thermal Power
-233 1 9920E-10 27,468 45 54,836 90 0 00E+00 5 47E-06 109E05  Heat . B g
U-234 2.2487E-07 27,468.45 54,936 90 0 00E+00 6 18E-03 1.24E-02 Output . . Heat Output
U-235 -2.5341E-06 27,468 45 000 125E-01 5.53E-02 1 25E-01 atts) © ' (Watts)
U-236 1.3000E-05 2746845 54,936 90 0 00E+00 3.57E-01 7 14E-01 1.30E+03 2.60E4+03
U-238 -14207E-08 27,468 45 000 7 77E-02 7 73E-02 7 7TTE-02 Total Totat
Y-90 2 6300E+00 27,468 45 54,936 90 0 00E+00 722E+04 1 44E+05
Other Radonuclides - 1.30E+05 2.59E+05
JT1. Template Selection $ v, Burnop v, and Checks 5. =% s 8884 ¢
[Tempiate Set ¥ B N |
From SFD Used Basis for Par Diff -
Reactor Moderator HEAVY WATER HEAVY WATER This Template was used for the following reasons.
Fuel Claddi ALUM ALUM [Thes fued matches on all parameters
BOLHMC U u
BOL Enrichment % 20 0000003 1010 20
Burnup Summary (MWd)® - - - <~ -~ . - - |Basisfor burnup used in
From SFD Estimated |
1| 27 468 45|Nommna bumup calculated from e heavy metal mass destroyed
Bounding | 54,936.90{Bounding burmup assumed 10 bo twice nommal burmup
Checks
Estimated Bumnup/
il Given Burnup Estimated EOL HM/Given EOL HM
inat 217
Bounding [ 4.34 - .
*Reactor , core I storage, shipping or other date confiring that imadiation ceased for fuel
Total burmwp for alf fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdMT)
DOE/SNF/REP-078 March 2003
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Fuel Radionuchde Inventory Worksheet

L Fuel and Template Information, : 7% o Estimated
Fuel Name: FRR TUBES (UALX-HEU) AUSTRALIA 'Fuel decay start date: 2010 Canister usage”
SNF 1D #: 300 Estimates as of: 2010 18"x10*
Fuel Units & Descr- 266 - ASSEMBLY Template: HFBR (Heavy Water, Alum., 40 10 100%, U)
Heavy Metal Mass. BOL=38.251kg, EOL=22 025kg 2Template Burnup{MWd): 1646
ROD Storage Site* SRS Template BOL Heavy Metal Mass (MT): 0000377
Template Decay Time- 5 years
11, Estimates s <>« m Xn Xp b Yn Yo Gamma Sources
R - - e [ - Photon Total
CiMwd From Nominal Bounding Fuel Initial Activity | Nominal Fuel  Bounding Fuel Energy  Photons/sec
Radionuchde Template  ~ Fuel Burnup (MWd)® Burnup (MWd)* {CD) Inventories(Ci) Inventories(Ci) Group (bounding)
Ac-227 6 6950E-11 14,945 82 29,891 64 0 00E+00 1 00E-06 2 00E-06 Avg. MeV
Am-241 4 4557E-03 14,945 82 29,891 64 0 00E+00 6 66E+01 1 33E+02 00150 5938E+15
Am-242m 1 4666E-06 14,945 82 29,891 64 0 00E+00 2 19E-02 4 38E-02 0.0250 1.265E+15
Am-243 3 7151E-05 14,945 82 29,891 64' 0 00E+D0 5 55E-01 1 11E+00 00375 12226415
C-14 2 6513E-08 14,945 82 29,891 64 0 0DE+00 396E-04 7 93E-04 00575 1 165E+15
CI-36 4 4441E-31 14,945 82 29,891 64 0 00E+00 6 64E-27 1 33E-26 00850 7 632E+14
Cm-243 8 2139E-06 14,945 82 29,891 64 0 O0E+00 1.23E-01 2 46€E-01 01250 6 963E+14
Cm-244 8 2625E-03 14,945 82 29,891 64 0 00E+00 1.23E+02 247E402 02250 6.287E+14
Co-60 34951E-04 14,945 B2 29,891 64 0 00E+00 5 22E+00 1.04E+01 03750 2978E414
Cs-134 1 6403E+00 14,945 82 29,891 64 0 00E+00 2 45E+04 4 91E+04 05750 5.698E+15
Cs-135 4.2564E-06 14,945 82 29,891 64 0 00E+00 6 36E-02 1.27E-01 0 8500 1 742E415
Cs-137 2 8791E+00 14,945 82 29,891 64 0 O0E+00 4 30E+04 8 61E+04 12500 2379E+14
Eu-154 1 7388E-01 14,945 82 29,891.64 0 O0E+Q0 2 60E+03 5 20E+03 17500 6.256E+12
Eu-155 1 1616E-01 14,945 82 29,891 64 0 00E+00 1 74E+03 3 47E+03 2.2500 9 894E+12
Fe-55 7 3755€-02 14,945 82 29,891 64 0 00E+00 1 10E+03 2.20E+03 27500 6 086E+10
H-3 1 0729€-02 14,945 82 29,891 64 0 00E+00 1 60E+02 321E+02 3.5000 6 835E+09
1-129 6 6403E-07 14,945 82 29,891 64 0 00E+00 9 92E-03 1 98E-02 5 0000 1 555E+08
Kr-85 2 8487E-01 14,945 82 29,891 64 0 00E+00 4.26E+03 8 52E+03 7 0000 1 788E+05
Np-237 3 1507E-05 14,945 82 29,891 64 0 00E+00 4 71E-01 9 42E-01 11,0000 2051E+04
Pa-231 4 1938E-10 14,945 82 29,891 64 0 OOE+00 6.27E-06 1 2505
Pb-210 8 4083E-13 14,945 82 29,891 64 0 00E+00 1.26E-08 2 51E-08
Pm-147 1.2807E+00 14,945 82 29,891 64 0 00E+00 1 91E+04 3 B3E+04
Pu-238 17290E-01 14,945 B2 29,891 64 0 00E+00 2 58E+03 5 17E+03
Pu-239 6 9563E-04 14,945 82 29.891 64 0 00E+00 1 04E+01 2 08E+01
Pu-240 3 6865E-04 14,945 82 29,891 64 0 OOE+00 5 51E+00 1.10E+01
Pu-241 2.7643E-01 14,945 82 29,891 64 0 00E+00 4 13403 8.26E+03
Pu-242 3.0911E-06 14,945 82 29,891.64 0 O0E+00 4 62E-02 9.24E-02
Ra-226 8 6330E-12 14,945.82 29,891 64 0 00E+00 129€-07 2.58E-07
Ra-228 3.1817E-15 14,945 82 29,891 64 0 O0E+00 4 76E-11 9.51E-11
Ru-106 2 1981E-01 14,945 82 29,891 64 0 O0E+00 3 29€+03 6 57E+03
Se-79 1 2339E-05 14,945 82 29,891 64 0 00E+00 1 84E-01 3 69E-01
Sn-126 1 0194E-05 14,945 82 29,891 64 0 O0E+00 1 52E-01 3 05E-0t
Sr-90 2 7242E+00 14,945 82 29,891 64 0 00E+00 4 07E+04 8 14E+04
Te-99 3 8056E-04 14,945 82 29,891 64 0 00E+00 5.69E+00 1 14E+01
Th-229 10413E-12 14,945 82 29,891 64 0 OOE+00 1.56E-08 3 11E-08
Th-230 3 9648E-09 14,945 82 29,891 64 0 O0E+00 5 93E-05 119E-04
Th-232 8.3536E-15 14,945 82 29,891 64 0 00E+00 125E-10 2 50E-10
T1-208 4.3888E-08 14,945 82 29,891 64 0 00E+00 6.56E-04 131E-03
U-232 1.3645E-07 - 14,945 82 29,891 64 0 00E+00 2 04E-03 4 08E-03 Thermal Power
U-233 1.7023E-09 14,945 82 29,891 64 0 00E+00 2 54E-05 5 09E-05 N } Heat Bounding .
U-234 4 5389E-05 14,945 82 29,891 64 0 O0E+00 6 78E-01 1.36E+00 . Output ” ~ Heat Output
U-235 -2.8661E-06 14,945 82 000 6 61E-02 2 3302 6 61E-02 (Watts) ) (Watts)
U-236 1 6701E-05 14,945 82 29,891 64 O O0E+00 2 S50E-01 4 99E-01 1.03E+03 2.07E+03
U-238 -9 4194E-03 14,945 82 000 257E-03 2 43E-03 2.57E-03 Totat Total
Y-90 2 724BE+00 14,945 82 29,891 64 0 00E+00 4 07E+04 8.14E+04
Other Radionuchdes 7 95E404 1 S9E+05
TI1. Template Selection S ¥, Burnup Summary, and Checks x5 e s, b ~4iog
Temp S ¥ P v I
From SFD Used |Basis for Parameter Differences:
Reactor Moderator HEAVY WATER HEAVY WATER
Fuel Cladding ALUM ALUM
BOL HM Constituents u J)
BOL Enrichment % 80 00000311 40 to 100
[Bumup Summary (Mwdy* |Basis tor burnup used in estimate-
From SFD Estimated |
nak{ 14,945.82}Nommnal bumup from the heavy metal mass deskoyed
Bounding-{ 29 891 64]Bounding bumup assumed 1 be hwice nomnal bumup
Checks
Estimated Burup/
Burnup MuRipher Given Bumup Estimated EOL. HWGiven EOL HM
Nominal [ 089
Boundng I 179
*Reactor shutdown, core removal, storage, shipping of other date confirming that iradiation ceased for fuel
*Total bumup for all fuel associaled with thes worksheet must be divided by BOL heavy metal mass to get specific burmup values (MWd/MT)
DOE/SNF/REP-078 March 2003
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N Fuel Radionuchide Inventory Worksheet - -
L Fnel and Template Information |, 5: 0% Estimated
Fuel Nsme FRR TUBES (UALX-HEU) AUSTRAUIA "Fuel decay start date 2010 Camister usage
SNFID #. 684 Estimates as of 2010 18 x10'
Fuel Units & Descr: 169 - ASSEMBLY Template HFBR (Heavy Water, Alum , 40 to 100%, U)
Heavy Metal Mass BOL=47.878kg, EOL=32 651kg *Template Burnup{MWd) 1646
ROD Storage Site SRS Template BOL Heavy Metal Mass (MT): 0 000377
c T 3 ~ Template Decay Time 5 years - .-
11, Estimates .« <" m Xo Xy b Yn Yo Gamma Sources
. RN -t ee o~ T s - ae - . v e Photon Total
. CyMWd From * Nominal Bounding Fuel Initial Activity ~ Nominal Fuel  :Bounding Fuet | = Energy * Photons/sec
Radionuclide - ~~Template -~° FuelBurnup (MWd)’ Bumup (MWd)* - {Ci) -~ ~ Inventones(Ci) Inventones(Ci) Group . (bounding) .
Ac-227 6 6950E-11 14,025.54 28,051 09 0 C0E+00 9 39E-07 1 BBE-06 Avg MeV —
Am-241 4 4557E-03 14,025 54 28,051 09 0 00E+00 6 25E+01 1.25E+02 0 0150 5.573E415
Am-242m 1 4666E-06 14,025 54 28,051 09 0 0CE+00 2 06E-02 4 11E-02 0 0250 1 187E+15
Am-243 3 7151E-05 14,025 54 28,051 09 0 O0E+00 5 21E-01 1 04E+00 00375 1 146E+15
C-14 2 6513E-08 14,025 54 28,051 09 0 00E+00 3 72E-04 7 44E-04 0.0575 1 093E+15
CI-36 4 4441E-31 14,025 54 28,051.09 0 00E+00 6.23E-27 1.25E-26 00850 7162E+14
Cm-243 8.2139E-06 14,025.54 28,051 09 0 00E+00 1.15E-01 2 30E-01 01250 6.534E+14
Cm-244 8.2625E-03 14,025 54 28,051 09 0 00E+00 1.16E+02 2.32E+02 0.2250 5 900E+14
Co-60 34951E-04 14,025 54 28,051 09 0 00E+00 4 90E+00 9 BOE+00 0 3750 2.794E+14
Cs-134 1 6409E+00 14,025 54 28,051 09 QO O0E+00 -2 30E+04 4 60E+04 05750 5.347E+415
Cs-135 4 2564E-06 14,025 54 28,051 09 0 00E+00 5 97E-02 1 1901 0 8500 1635E+15
Cs-137 2 8791E+00 14,025 54 28,051 09 0 00E+00 4 04E+04 -8 0BE+04 1.2500 2233E+14
Eu-154 1.7388E-01 14,025 54 28,051.09 0 00E+0Q 2 44E+03 4 88E+03 1 7500 5 871E+12
Eu-155 1 1616E-01 14,025.54 28 051 09 0 00E+00 1 63E+03 3.26E403 22500 9 285E+412
Fe-55 7.3755E-02 14,025 54 28,061 09 0 00E+00 1.03E+03 2.07E+03 27500 5 712E+10
H3 10729E-02 14,025 54 28,051 09 0 00E+00 1.50E+02 3 01E+02 3.5000 6 414E+09
1-129 6 6403E-07 14,025 54 28,051 09 0 00E+00 9 31E-03 1 B6E-02 5 0000 1 460E+06
Kr-85 2 8487E-01 14,025 54 28,051 09 0 0CE+00 4 00E+03 7 99E+03 7 0000 1.678E+05
Np-237 3 1507E-05 14,025 54 28,051 09 0 00E+00 4 42601 8 84E-01 110000 1.925E404
Pa-231 4 1938E-10 14,025.54 28,051.09 0 00E+00 5 88E-06 1.18E-05
Pb-210 8 4083E-13 14,025.54 28,051.09 0 00E+00 1.18E-08 2.36E-08
Pm-147 1.2807E+00 14,025.54 28,051 09 0 00E+00 1.80E+04 3 59E+404
Pu-238 1 7290E-01 14,025 54 28,051 09 0 0OE+00 2.43E+03 4 85E+03
Pu-239 6 9563E-04 14,025 64 28,051 09 0 00E+00 9 76E+00 1 95E+01
Pu-240 3 6865E-04 14,025 54 28,051 09 0 00E+00 - 517E+00 1 03E+01
Pu-241 2 7643E-01 14,025 54 28,051 09 0 00E+Q0 3 88E+03 7 75E403
Pu-242 3 0911E-06 14,025 54 28,051 09 0 O0E+00 4 34E-02 8 67E-02
Ra-226 8 6330E-12 14,025 54 28,051.09 0 D0E+00 1.21E-07 2.42E07
Ra-228 3 1817E-15 14,025.54 28,051 09 0 0OE+00 4.46E-11 8 92E-11
Ru-106 2 1981E-01 14,025.54 28,051 09 0 DOE+00 3 08E+03 6.17E4+03
Se-79 1.2339E-05 14,025 54 28,051 09 0 0OE+00 173E-01 3 46E-01
Sn-126 1 0184E-05 14,025 54 28,051 09 0 00E+00 143E-01 2 B6E-01
Sr-90 2 7242E+00 14,025 54 28,051 09 0 00E+00 3 B2E+04 7 64E+04
Tc-99 3 8056E-04 14,025 64 28,051 09 0 00E+00 5 34E+00 1 07E+01
Th-229 1 0413E-12 14,025 54 28,051.09 0 O0E+00 1 46E-08 2.92E-08
Th-230 3.9648E-09 14,025 54 28,051.08 0 00E+00 5.66E-05 1.11E-04
Th-232 8.3536E-15 14,025.54 28,051 09 0 00E+00 1.17E-10 2 34E-10
T1-208 4 3888E-08 14,025 54 28,051 09 0 00E+00 6 16E-04 1.23E-03
U-232 1 3645E-07 14,025 54 28,051 09 0 Q0E+00 191E-03 3 83E-03 Thermal Power
U-233 - 17023E-09 14,025 54 28,051 09 0 00E+Q0 2 39E-05 4 78E-05 Nomunal Heat Bounding
U-234 4 5389E05 14,025 54 28,051 09 0 00E+00 6 37E-01 1 27E+00 < Output  Heat Output
U-235 -2 B661E-06 14,025 54 000 6.21E-02 2 19E-02 6.21E02 (Watts) - ° (Watts)
U-236 1.6701E-05 14,025 54 28,051.09 0 00E+00 2.34E-01 4 68E-01 9.69E402 1.94E+03
U-238 -9 4184E-09 14,025.54 000 6 44E-03 6 30E-03 € 44E-03 Totat Total
Y-90 2 7248E+00 14,025 54 28,051 09 0 00E+00 3 82E+404 7 64E+04
Other Radionuclides - 7 46E+04 - 1 49E405
11, Template Selection S v, Burmup S v, and Cliecks - % T3S 3t -
Temp | y
From SFD Used Basis for Par Difterer
Reactor Moderator HEAVY WATER HEAVY WATER
Fuel Cl ALUM ALUM
BOL HM Constituents U U
BOL Enrichment % 60 00000706 40 to 100 - - - - -
Bumup Summary (MWd)* i Basis for burnup used in estimate-
From SFO Estmmated R - )
Nominal 14,025.54] Nominal bumup caiculated from the heavy metal mass destroyed.
Bounding | 28 051.09|Bounding bumup assumed o be ice nominal bumup -
Checks - -
Estimated Burnup/
Multip Given Burnup E: d EOL HWGiven EOL HM
N | 067, 101
Bounding | 134 - - - - - -
"Reactor core 1, storage. or other date confirming M‘!nadanon ceased tor fuel
otal bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get épeuﬁc bumup values (MWdAMT)
DOE/SNF/REP-078 March 2003
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Fuel Radionuclide Inventory Worksheet - - B

L Fuel and Template Information ), ;. > . .-& Estimated
Fuel Name FRR TUBES (UALX-HEU) DENMARK 'Fuel decay start date: 2010 Canister usage
SNF 1D #: 676 Estimates as of: 2010 18°x10"
Fuel Units & Descr: 5 - ASSEMBLY Tempiate: HFBR (Heavy Water, Alum , 40 10 100%, U)
Heavy Metal Mass: BOL=0 64kg, EOL=0.336kg *Template Bumup{MWd): 16486
ROD Storage Site: SRS Template BOL Heavy Metal Mass (MT): 0000377
¢ Template Decay Time 5 years
11, Estimates - " -> 7%} m Xn - Xp b Yn Yo Gamma Sources
c R ‘ - : - . e waaat ey Photon Total
CYMWd From ¢ Nominal Bounding Fuel  inutial Activity N | Fuel:  Bounding Fuel Energy  Photons/sec
Radionuclide Template Fuel Bumup (MWd)® Burnup (MWd)® (Ci) Inventones(Ci) Inventories(Ci) Group *  (bounding)
Ac-227 6 6950E-11 279 55 - 55911 0 00E+00 187E-08 3.74E-08 Avg. MeV
Am-241 4 4557E-03 27955 559.11 0 00E+00 1 25E+00 2 49E+00 00150 1111E+14
Am-242m 1 4666E-06 27955 559.11 0 0CE+00 4 10E-04 8.20E-04 00250 2 366E+13
Am-243 37151E-05 27955 559 11 0 00E+00 1 04E-02 2 0BE-02 00375 2285E+413
C-14 2 6513E-08 279 55 559 11 0 00E+00 7 41E-06 1 48E-05 00575 2.179E+13
CI-36 4 4441E-31 27955 559 11 0 00E+00 124E-28 2 4BE-28 00850 1428E413
Cm-243 B8.2139E-06 279 55 559 11 0 00E+00 2 30E-03 4 59E-03 01250 1.302€4+13
Cm-244 8.2625E-03 27955 559 11 0 OOE+00 2.31E+00 4 62E+00 0.2250 1176E+13
Co-60 34951E-04 27955 559 1% 0 00E+00 9 77E-02 1 95€-01 0.3750 5569E+12
Cs-134 1 6409E+00 27955 559 11 0 00E+00 4 59E+02 917E+02 05750 1 066E+14
Cs-135 4 2564E-06 27955 559 11 0 00E+00 1.19E-03 2 38E-03 0 8500 3.259E+13
Cs-137 2 8791E+00 27955 559 11 0 00E+00 8 05E+02 1.61E+03 12500 4 450E+12
Eu-154 1 7388E-01 27955 559 11 0 00E+00 4 86E+01 9.72E+01 17500 1170E+11
Eu-185 1 1616E-01 279.55 559.11 0 O0E+00 3 25E+01 6 49E+01 22500 1 851E+11
Fe-55 7 3755E-02 279.55 559.11 0 00E+00 2 D6E+01 4 12E+01 27500 1 138E+09
H-3 1 0729E-02 27955 559 11 0 0CE+00 3 00E+00 6 00E+00 3 5000 1.278E+08
1-129 6 6403E-07 27955 559 11 0 00E+00 1 86E-04 371E-04 5 0000 2.909E+04
Kr-85 2 B487E-01 27955 559 11 0 0OE+00 7 96E+D1 1 S9E+02 7 0000 3 345E+03
Np-237 3 1507E-05 27955 559 11 0 00E+00 8 81E-03 1 76E-02 11 0000 3.837E+02
Pa-231 4 1938E-10 27955 559 11 0 00E+00 117E-07 2 34E-07
Pb-210 8 4083E-13 27955 559 11 0 0OE+00 2 35E-10 4 70E-10
Pm-147 1.2807E+00 27955 559 11 0 00E+00 3.58E+02 7 16E+02
Pu-238 1.7290E-01 27955 559 11 0 DOE+00 4.83E+01 9 67E+01
Pu-239 6 9563E-04 27955 559 11 0 00E+00 1.94E-01 3 89E-01
Pu-240 3 6865E-04 27955 559 11 0 0OOE+00 1.03E-01 2 06E-01
Pu-241 2 7643E-01 279.55 559 11 0 O0E+00 7 73E+01 1.55E+02
Pu-242 3 0911E-06 279.55 559 11 0 OOE+00 8 64E-04 173E-03
Ra-226 8 6330E-12 27955 559 11 0 00E+00 2 41E-09 4 83E-09
Ra-228 3 1817E-15 27955 559 11 0 O0E+00 8 89E-13 1.78E-12
Ru-106 2 1981E-01 27955 559 11 0 00E+00 6 14E401 1 23E+02
Se-79 1.2339E-05 279 55 559 11 0 00E+00 3 45E-03 6 90E-03
Sn-126 1 0194E-05 27955 559 11 0 00OE+00 2 85E-03 5 70E-03
Sr-90 2 7242E+00 27955 559 11 0 0OE+00 7.62E+02 152E+03
Tc-92 3 8056E-04 279 55 559 11 0 00E+00 1 06E-01 2 13E-01
Th-229 1.0413E-12 279 55 553 11 0 OOE+00 2.91E-10 S 82E-10
Th-230 3.9648E-09 27955 559 11 0 00E+00 1.11E-06 2 22E-06
Th-232 8 3536E-15 27955 559 1 0 00E+00 2.34E-12 4 67E-12
T1-208 4 3888E-08 27955 559 11 0O O0E+00 1.23E-05 2 45E-05
U-232 1 3645E-07 279.55 55911 0O 00E+00 3 81E-05 7 63E-05 Thermal Power
U-233 1 7023E-09 279 55 559.11 0 00E+00 4 76E-07 9 52E-07 M Heat B ding
U-234 4 5389E-05 27955 5§59.11 0 OCE+00 1.27E-02 2 54E-02 Output ~ Heat Output
U-235 -2 8661E-06 279 55 000 1.29E-03 4 85E-04 1.29E-03 Watts) ° {Watts)
U-236 1 6701E-05 279 55 559 11 0 00E+00 4 67E-03 9 34E-03 1.93E+01 3.86E401
U-238 -3 4194E-09 27955 000 1 51E-05 1.24E-05 1.51E-05 Towa) Total
Y-90 2.7248E+00 279 55 559 11 0 COE+00 7 62E+02 1 52E+03
Other Radionuciides 1.49E+03 2 97E+03
L Template Selection S Y, Burnup S y, and Checks: «r-r dhoponbrnth -
Template Selection Summary RIS -
From SFD Used |Basis for Parameter Differences:
Reactor Moderator HEAVY WATER HEAVY WATER
Fuel Cladding ALUM ALUM
BOL HM Constituents U U
BOL Enrichment % 92.99999218 440 10 100
Burmup Summary (MWd)* ]Basis for burnup used in
From SFD
Nommal [ 279 55Nomenal bumup calautated from the heavy metal mass destroyed
Bounding | 559 11|Bounding bumup assumed to be twice nomnal bumup.
Checks .
Estimated Bumnup/ -
Burnup Multiplier Given p E d EOL HWGiven EOL HM
Nominal | 100 102
Bounding | 200
"Reactor shutdown, core removal, storage, shipping of other date confimmang that irradiation ceased for fuel
’To?dburnqaloralhselassoua!edwm\msworksheetnms(bedvmdbywtheavymetal mass to get speafic bumup values (MWdA/MT)
DOE/SNF/REP078 March 2003
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Fuel Radionuchide Inventory Worksheet

1L Fuel and Template Information _ © «..” ; 5% Estimated
Fuel Name- FRR TUBES (UALX-HEU) DENMARK Fuel decay start date: 2010 Canister usage
SNFID# €78 Estimates as of 2010 18°x10'
Fuel Units & Descr 5- ASSEMBLY Template HFBR (Heavy Water, Alum., 40 to 100%, U)
Heavy Metal Mass BOL=079kg- EOL=D 423kg *Template Bumup(MWd) 1646
ROD Storage Site SRS ‘Template BOL Hoavy Metal Mass (MT): 0000377
- - Template Decay Time- 5 years
{H, Estimates . > * { ts - m _ Xa Xy b ¥n Yo Gamma Sources
- § - . Photon Total
 CVMWdFrom =~ inal * Bounding Fuel gnjtial Activity | Nominal Fuel  Bounding Fuel | - Energy - * Photons/sec
Radionuchde .+ Template * Fuel Burnup (MWd)® Burnup (MWd)* [(=)] Inventories(Ci) * Inventones(Ci) | ° Group " ' - {(bounding)
Ac-227 6 6350E-11 338 51 677 01 0 00E+00 2 27E-08 4.53E-08 Avg MeV —
Am-241 4 4557E03 338 51 677 01 0 00E+00 151E+00 3 02E+00 00150 1.345E414
Am-242m 1 4666E-06 33861 677.01 0 00E+00 4 96E-04 9 93E-04 0.0250 2 865E+13
Am-243 37151E05 338 51 677.01 0 DOE+00 1 26E-02 2 52E-02 0.0375 2767E+13
C-14 2 6513E-08 338 51 €77.01 0 DOE+00 8 97E-06 179E-05 00575 2 633E+13
CI36 4 4441E-31 338 51 677 01 0 0OE+00 1 S0E-28 301E-28 0 0850 1729E+13
Cm-243 8 2139E-06 338.51 67701 0 00E+00 2.78E-03 5 56E-03 01250 1.577E+13
Cm-244 8 2625E-03 338.51 677 01 0 00E+00 2 80E+00 5 59E£+00 0.2250 1424E+13
Co-60 3 4951E-04 338 51 677 01 0 00E+00 1.18€-01 2 37E-01 03750 6 744E+12
Cs-134 1 6409E+00 338 51 677 01 0 00E+00 5 55E+02 1 11E+03 05750 1.291E+14
Cs-135 4 2564E-06 338 51 677 01 0.00E+00 144E-03 2 88E-03 0 8500 3.945E+13
Cs-137 2 8791E+00 338 51 677 01 0 00E+00 9 75E402 1 95E+03 1.2500 5.388E+12
Eu-154 1.7388E-01 338 51 677 1 0 00E+00 S BIE+01 1.1BE+02 17500 1.417E+11
Eu-155 1.1616E-01 33851 677 01 0 00E+00 3 93e+01 7 86E401 2.2500 2241E+11
Fe-55 7.3755E-02 33851 677.01 0 00E+00 2 50E+01 4.99E4+01 2.7500 1.37BE+09
H-3 - 1 0729E-02 33851 677.01 0 00E+00 3 63E+00 7.26E+00 3.5000 1.548E408
129 6 6403E-07 338 51 677.01 0 0OE+00 2 25E-04 4.50E-04 5 0000 3 523E404
Kr-85 2 B487E-01 338 51 67701 0 QOE+00 9 64E+01 1 93E+02 7 0000 4 051E+03
Np-237 3 1507E-05 338.51 677 01 0 00E+00 107E-02 2 13E-02 11 0000 4 646E+02
Pa-231 4 1938E-10 338 51 677 01 0 00E+00 1.42E-07 2 84E-07
Pb-210 8 4083E-13 - 33851 €77 01 0 00E+00 2.85E-10 5 69E-10
Pm-147 1.2807E+00 338 51 677 01 0 00E+00 4.34E+02 8 67E+02
Pu-238 1.7290E-01 338 51 677 01 . __000E+00 5 85E+01 117E+02
Pu-239 6 9563E-04 338 51 677 01 0.00E+00 2 35E-01 4 71E01
Pu-240 3 6865E-04 338 51 677 01 0.00E+00 1.25E-01 2.50E-01
Pu-241 2 7643E-01 338 51 677 01 0 O0E+00 9 36E+01 1 87E+02
Pu-242 30911E-06 338 51 677.01 0 00E+00 1 05€-03 2 09E-03
Ra-226 8 6330E-12 . 33861 €77.01 0 0OE+00 2 92E-09 5 84E-09
Ra-228 3 1817E-15 33851 677.01 0 00E+00 1 08E-12 2 15E-12
Ru-106 2 1981E-01 338 51 677 01 0 00E+00 7 44E+01 1 49E+02 -
Se-79 1 2339E-05 338 51 67701 0 00E+00 4 18E-03 8 35E-03
Sn-126 1 01MELS 338 61 677 01 0 OOE+00 3 45E-03 6 90E-03 _
Sr-90 2 7242E400 338.51 677 01 0 00E+00 9 22E+02 1 84E+03
Tc-99 3 8056E-04 33851 €677 0t 0 00E+00 1.29€-01 2 58E-01 R
Th-229 1 0413E-12 338 51 677 01 0 00E+00 3.52E-10 7 05E-10
Th-230 3 9648E-09 338 51 677 01 0 00E+00 1.34E-06 2 68E-06
Th-232 8 3536E-15 338 51 677.01 0 00E+00 2 B3E-12 5 66E-12 .
TH208 4.3888E-08 338 51 677 01 0.00E+00 1 49€E-05 2 97E-05
U-232 ~ 1.3645E07 -~ - 338 51 677.01 0 D0E+00 4 62E-05 9.24E-05 Therma! Power
U-233 1 7023E-09 338 51 677.01 0 00E+00 5 76E-07 1 15E-06 Heat B ding _
U-234 4 5389€-05 338 51 €77.01 0 00E+00 154E-02 307E-02 .. Output Heat Output
U-235 -2 8661E-06 - 338 51 000 1 59E-03 6 18E-04 159E-03 (Watts) -~ - (Watts)
U-236 1 6701E-05 338 51 677 01 0 00E+00 5 65E-03 1 13E-02 2.34E+01 4 68E+01
U-238 -9 4194E-09 338.51 000 1 86E-05 1.54E-05 1 86E-05 Total Total R
Y-90 2 7248E+00 338 51 677 01 0 00E+00 9.22E402 1 84E+03 B} _
Other Radionuclides - - - - 1 80E+03 3 60E+03 . L
T1. Template Selection S y, Burnup S v, and Checks - »3%4. dut 2 s
[Yemplate y
From SFD — -Used |Basis for Par Ditt
Reactor Moderstor HEAVY WATER HEAVY WATER
Fuel Claddi ALUM ALUM <
BOL HM Constituents U U
BOL Enrichment %- 93 00000349 40 10 100 -
Bumup Summary (MWd)* v - - -~ |Basis for bumup used in _
From SFD Estimated . ~
inat | 338 51 JNominal burnup calculated from the heavy metal mass destroyed
Bounding | _ _ . 677 01]Bounding bumup assumed 1o be twice nomnal burmup ;
Checks —~ ~ e e - - - - - -
Estrmated Bumup/ N
Burnup p Geven Burnup Estimated EOL HM/Given EOL HM
Nomina | 098
Bounding | 196 - - - e~ . —
TReactor shutdown core removal, storage, shipping or other date confirming that iradiation ceased for fuel
rotal bumup for alt tuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWA/MT)
DOE/SNF/REP-078 March 2003
Revision 0 Page C-447 of C-581



B Fuel Radionuchde Inventory Worksheet «
L Fuel and Template Information, .2 .. 3 Estimated
Fuel Name. FRR TUBES (UALX-HEU) GERMANY *Fuel decay start date: 2010 Canister usage:
SNFID # 683 ' Estimates as of: 2010 18*x10"
Fuel Units & Descr: 105 - ASSEMBLY Tempiate: HFBR (Heavy Water, Alum , 40 to 100%, U}
Heavy Metal Mass: BOL=19 688kg- EOL=13 388kg *Template Burnup(MWd): 1646
ROD Storage Site* SRS Template BOL Heavy Metal Mass (MT): 0000377
Tempiate Decay Time* 5 years
II. Estimates *~ ~- & m - Xa Xp b Y Yo Gamma Sources
- P - Photon T Total
CUMWd From . N L Bounding Fuel  Iniial 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-11 5,802 95 11,605 90 0 00E+00 3 B9E-07 7.77E-07 Avg. MeV —
Am-241 4 4557E-03 5,802 95 11,605 90 0 O0E+00 2.59E+01 5 17E+01 00150 2 306E+15
Am-242m 1 4666E-06 5,802 95 11,605 90 0 0OE+00 8 51E-03 1 70E-02 0 0250 4 912E+14
Am-243 3.7151E-05 5,802 95 11,605 90 0 00E+00 2 16E-01 4 31E-01 00375 4743E+14
C-14 2 6513E-08 5,802 95 11,605 50 0 DOE+00 154E-04 3 08E-04 00575 4523E+14
C36 4 4441E-31 5,802.95 11,605 90 0 00E+00 2 58E-27 5 16E-27 00850 2.963E+14
Cm-243 8.2139E-06 5,802.95 11,605 90 0 00E+00 4 77E-02 9 53E-02 01250 2703E+14
Cm-244 8.2625E-03 5,802.95 11,605 90 0 0CE+00 4 79E+01 9 S9E+01 0.2250 2441E+14
Co-60 34951E-04 5,802.95 11,605 90 0 00E+00 2 03E+00 4 06E+00 0.3750 1 156E+14
Cs-134 1 6409E+00 5,802.95 11,605 90 0 0CE+00 9 52E+03 1 90E+04 0.5750 2212E4+15
Cs-135 4.2564E-06 5,802.95 11,605 90 0 0CE+00 2.47E02 4 94E-02 0.8500 6 765E+14
Cs-137 2 8791E+00 5,802 95 11,605 90 0 0CE+00 167E+04 3 HE+04 1.2500 9237E+13
Eu-154 17388E-01 5,802.95 11,605 90 0 0CE+00 1 01E+03 2 02E+03 17500 2429E412
Eu-155 1 1616E-01 5,802 95 11,605 90 0 00E+00 6 74E+02 135E+03 22500 3.841E+12
Fe-55 7 3755E-02 5,802 95 11,605 90 0 00£+00 4 28E+02 8 56E+02 2.7500 2.363E410
H3 1 0729E-02 5,802 95 11,605 90 0 00E+00 6 23E+01 1.25E+02 3.5000 2.654E+09
§-129 6 6403E-07 5,802 95 11,605 90 0 00E+00 385E-03 771E03 5 0000 6.039E+05
Kr-85 2 8487E-01 5,802 95 11,605 90 0 00E+00 1 65E+03 3 31E+03 7.0000 6.944E+04.
Np-237 3 1507E-05 5,802 95 11,605.90 0 00E+00 1 83E-01 3 66E-01 11,0000 7.965E403
Pa-231 4 1938E-10 5,802 95 - 11,605.90 0 00E+00 2 43E-06 4 87E-06
Pb-210 8 4083E-13 5,802 95 11,605 90 0 00E+00 4 88E-09 9 76E-09
Pm-147 1 2807E400 5,802 95 11,605 90 0 00E+00 7 43E+03 1 49E+04
Pu-238 1 7290E-01 5,802 95 11,605 90 0 0OE+00 1 00E+03 201E403
Pu-239 6 9563E-04 5.802 95 11,605 90 0 0OE+00 4 04E+00 8 07E+00
Pu-240 3 6865E-04 5,802 95 11,605 90 0 00E+00 2 14E+00 4.28E+400
Pu-241 2 7643E-01 5,802 95 11,605 90 0 00E+00 1 60E+03 3.21E403
Pu-242 3 0911E-06 5,802 95 11,605 90 0 DOE+00 1 79E-02 3 59E-02
Ra-226 8 6330E-12 5,802 95 11,605 90 0 00E+00 5 01E-08 1 00E-07
Ra-228 3 1817E-15 5,802 95 11,605 90 0 00E+00 1 85E-11 3 69E-11
Ru-106 2 1981E-0t 5,802 95 11,605 90 0 00E+00 1.28E+03 255E+03
Se-79 1.2339€E-05 5,802 95 11,605 90 0 00E+00 7 16E-02 1.43E-01
Sn-126 1 0194E-05 5,802 95 11,605 90 0 00E+00 5 92E-02 1.18E-01
Sr-90 2.7242E+00 5,802.95 11,605 90 0 00E+00 1.58E+04 3 16E+04
Tc-99 3 8056E-04 5,80295 11,605 90 0 00E+00 2.21E+00 4 42E+00
Th-229 1.0413E-12 5,802.95 11,605 90 0 D0E+00 6 04E-09 1.21E-08
Th-230 3.9648E-09 5,802.95 11,605 90 0 00E+00 230E05 4 60E-05
Th-232 8.3536E-15 5,802.95 11 605 90 0 00E+00 4 85E-11 9 70E-11
T1-208 4.3888E-08 5,802.95 11,605 90 0 00E+00 2.55E-04 5 09E-04
U-232 1.3645E-07 + 580295 11,605 90 0 00E+00 7.92E-04 1 68E-03 Thermal Power
U-233 17023E-09 5,802 95 11,605 90 0.00E+00 9 88E-06 1 98E-05 Heat . Bc 9
U-234 4 5389€-05 5,802 95 11,605 90 0.00E+00 2.63E-01 5.27E-01 » Output  Heat Output
U-235 -2 B6B1E-06 5,802 95 000 3.40E-02 1.74E-02 3 40E-02 ’ (Wattg' (Watts) ’
U-236 16701E-05 5,802 95 11,605.90 0 00E+00 9 69E-02 1 94E-01 4 01E+02 8.02E402
U-238 -9 4194E-09 5,802 95 000 1.32E-03 1.27E-03 1 32E-03 Total Totat
Y-90 2 7248E+00 5,802 95 11,605 90 0 00E+00 1 58E+04 316E+04
Other Radionuchdes 3 09E+04 6 17E+04
TH. Template Selection S: ¥, Burnup Summary, and Checks -« :* <. . .89
[Temp S, S y <
From SFD Used [Basis for Parameter Differences:
Reactor Moderator| HEAVY WATER HEAVY WATER
Fuel Cladding ALUM ALUM
BOL HM Constituents U U
BOL Ennchment % 80 40 10 100
Burnup Summary (MWd)' : N lBas:s for burnup used in
From SFD Estimated }
Nominal [ 5.802.95{Nominal bumup calculated from the heavy metal mass destroyed.
Boundmng | 11,605 90]Bounding bumup assumed 1o be twice nominal bumug
Checks
Estimated Bumup/
Burnup Multipli Given p Esti d EOL HWGiven EOL HM
Nominat | 068 [ 101]
Boundng | 135
'Reactor shutdown, core removal, storage, shipping or other date confimung that irradiation ceased for fuel -
*Total bumup for all fuel d with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdMT)
DOE/SNF/REP-078 March 2003
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Fuel Radionuchde Inventory Worksheet -

1. Fuel and Template Information | 007
Fuel Name FRR TUBES (UALX-HEU) GERMANY
SNFID# 685
Fuel Units & Descr. 130 - ASSEMBLY

TFuel decay start date 2010
Estimates as of 2010

Template: HFBR (Heavy Water, Alum , 40 10 100%, U)

Estimated

Canister usage
18*x10'

Heavy Metal Mass  BOL=27 625kg EOL=18 7385kg 3emplate Burnup{MWd) 1646
ROD Storage Site: SRS Template BOL Heavy Metal Mass (MT) 0 000377
- "~ Template Decay Time S years - -
{11, Estimates ;. « *x m Xn L. b Yn Yo - Gamma Sources -
. . 5 .3 - g e s - - Photon . Total
-, CUMWd From > Nominal _ Bounding Fuel inial Actvity  Nominal Fuel  Bounding Fuel Energy  Photons/sec

Radronuclide 77" Template Fuel Burnup (MWd)® Bumup (MWd)* (C) -~ Inventories(Ci) Inventories(Ct) | - Group (bounding)
Ac-227 6 6950E-11 8,142 55 16,285 10 0 00E+0Q 5.45E-07 1 09E-06 Avg MeV

Am-241 4 4557E-03 8,142 55 16,285 10 0 00E+00 3 63E+01 7.26E+01 00150 3.235E+15
Am-242m 1 4666E-06 8,142 55 16,285 10 0 00E+00 1 19E-02 2 39E-02 00250 6 BI2E+14
Am-243 3 7T151E-05 8,142 55 16,285 10 0.00E+00 3 03E-01 6 0SE-01 00375 6 655E+14
C-14 2 6513E-08 8,14255 16,285.10 0 00E+00 2 16E-04 4 32E-04 00575 6 347E+14
CI-36 4 4441E-31 8,142 65 16,285.10 0 00E+00 3 62E-27 7.24E-27 0 0850 4 158E+14
Cm-243 8.2139E-06 8,142.55 16,285 10 0 00E+00 6 69E-02 1.34E-01 0 1250 3 793E+14
Cm-244 8.2625E03 8,142.55 16,285 10 0 00E+00 © 73E+01 1.35E+02 0 2250 3425E+14
Co-60 3 4951E-04 8,142 65 16,285 10 0 O0E+00 2 85E400 5 69E+00 03750 1622E+14
Cs-134 1 6409E400 8 142 55 16,285 10 0 00E+0Q 1.34E+04 2 67E+04 0.5750 3 104E+15
Cs-135 4 2564E-06 8,142 55 16,285 10 0 00E+00 347E-02 6 83E-02 0.8500 9 493E+14
Cs-137 2 8791E+00 8,142 55 6,285 10 0.00E+00 2 34E+04 4 69E+04 12500 1.296E+14
Eu-154 1 7388E-01 8,142 55 16,285.10 0 00E+00 142E+03 2 83E+03 17500 3 408E+12
Eu-155 1 1616E-0% 8,142.55 16,285 10 0 00E+00 9 46E+02 1 89E+03 2 2500 5.390E+412
Fe-85 7.3755E-02 8,142.55 16,285 10 0 00E+00 6 01E+02 1.20E+03 2 7500 3.316E+10
H-3 1.0729€-02 8,142.55 16,285 10 0 00E+00 8 74E+01 1.75E+02 3.5000 3 724E+09
1-129 6 6403E-07 8,14255 16,285 10 0 00E+00 5 41E-03 1 08E-02 - 50000 8 473E+05
Kr-85 2 B487E-01 8,142 55 16,285 10 0 00E+D0 2.32E+03 4 64E+03 7.0000 9 744E404
Np-237 3 1507E-05 8,142 55 16,285 10 0 00E+00 2 57E-01 5 13E-11 11 0000 1 118E+04
Pa-231 4 1938E-10 8,142 55 16,285.10 0 00E+00 3 41E-06 6 83E-06

Pb-210 8 4083E-13 8,142.55 16,285 10 0 00E+00 6 85E-09 1.37E-08

Pm-147 1.2807E+00 8,142.55 16,285 10 0 D0E+00 1 04E+04 2 09E+04

Pu-238 1.7290E-01 8,142.55 16,285 10 0 00E+00 141E+03 2 82E+03

Pu-239 6.9563E-04 8,142.55 16,285 10 0 00E+00 § 66E+00 1 13E+01

Pu-240 3 6865E-04 8,142 55 16,285 10 0 00E+00 3 00E+00 6 00E+00

Pu-241 2 7643E-01 8,142 55 16,285 10 0 00E+00 225E+03 4 S0E+03

Pu-242 3 0911E-06 8,142 55 16,285 10 0 00E+00 2 52E-02 6 03E-02

Ra-226 8 6330E-12 B,142 55 16,285 10 0 00E+00 7 03E-08 1.41E-07

Ra-228 3 1817E-15 8,142 55 16,285.10 0 O0E+00 2 59E-11 5.18E-11

Ru-106 2.1981E-01 8,142 85 16,285 10 0 DOE+00 1 79E+03 3.58E4+03

Se-79 1.2339E-05 8,142.55 16,285 10 0 00E+00 1 00E-01 2 01E-01

Sn-126 1 0194E-05 8,142.55 16,285 10 0 00E+00 8 30E-02 1 66E-01

Sr-90 2.7242E+00 8,142 55 16,285 10 0 00E+00 2.22E4+04 4 44E+04

Tc-99 3 BOS6E-D4 8,142 55 16,285 10 0 00E+00 3.10E+00 6 20E+00

Th-229 1 0413E-12 8,142 55 16,285 10 0 00E+00 8 48E-09 1.70E-08

Th-230 3 9648E-09 B,142 55 16,285 10 0.00E+00 3 23E-05 6 46E-05

Th-232 8 3536E-15 8,142 65 16,285 10 0 00E+00 6 80E-11 1.36E-10

TH208 4.3888E-08 8,142.55 16,285 10 0 00E+00 3 57E-D4 7.15E-04

U-232 1.3645E-07 8,142.55 16,285 10 0 00E+00 1.11E-03 2 22E-03 Thermal Power

U-233 1.7023E-09 8,142 55 16,285 10 0 00E+00 1.39E-05 2 77E-05 Nomunal Heat Bounding
U-234 ' 4 S389E-05 8,142.55 16,285 10 0 00E+00 3 70E-01 7.39E-01 ~ Output Heat Output
U-235 -2 8661E-06 8,142 55 0 00 4 78E-02 2 44E-02 4.78E-02 (Watts) « (Watts) --
U-236 1 6701E-05 8,142 55 16,285.10 0 00E+00 1 36E-01 2 72E-01 5.63E402 1 13€403
U-238 -9 4194E-09 8,142 55 000 1.86E-03 1.78E-03 1 86E-03 Total Total
Y-90 2 7248E+00 8,142 65 16,285 10 0 0CE+00 2 22E+04 4 44E+04

Other Radionuchdes 4 33E+04 8 66E+04

{T11. Template Selection S v, Burnup § -y, and Checks L P TR

[Tempiate S y : S i

From SFD Used IBasis for Parameter Differences
R " HEAVY WATER HEAVY WATER
Fuel Cladd: ALUM ALUM
BOLHMC. U U
BOL Enrichment % 80 40 10 100 o T cooTt T -
[Bumup s y (MWd)* - - |Basis for burnup used in
From SFD Estimated |
nat] 8 142.565{Nomma! bumup calcuiated from the heavy metal mass destroyed
Bounding [ 16,285 10{Bounding bumup assumed 1o be twce nominal bumup -
Checks
Estimated Bumup/
Burnup Multsph Given Burmnup Estimated EOL HWGiven EOL HM
Nominal I 068
Bounding | 1.35) - - - -

"Reactor shutdown, core removal, storage, shipping or other date confirming that irradiaton ceased for fue!

2T otal bumup for all fuel clated with this ms(bedvndedbyBOLheavymtalmasstogetspeaﬁcbumpvalues(MWd/MT)

DOE/SNF/REP-078 March 2003
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. Fuel Radionuciide Inventory Worksheet -

L, Fuel and Template Information - .. .73 Estimated
FuelName GCRE (18 SEREES) "Fuel decay start date 1960 Canister usage:
SNFID# 745 Estimates as of: 2010 18"x10°
Fuel Units & Descr: 69 - 19 ROD ASSEMBLY Template: Pathfinder (Light Water, SST 60 to 100%, U)
Heavy Metal Mass BOL=60.541kg; EOL=59.864kg *Template Burnup{MWd). 601
ROD Storage Site INEEL Template BOL Heavy Metal Mass (MT): 000012882
Template Decay Time: 50 years
H.Estmates . -« " m Xn X - b Yo - Yo Gamma Sources
- hd - s - .. Photon Total
CvMWd From ~ » Nominal Bounding Fuel iniial Activity  Nominal Fue!l  Bounding Fuel Energy  Photons/sec
Radionuclide Template Fuel Bumup (MWd)z Burnup (MWd)’ {Ci) Inventories(Ci)  Inventones(Ci) Group {bounding)
Ac-227 3 4276E-08 63877 - 1.277.54 0 00E+00 2.19E-05 4.38E-05 Avg MeV -
Am-241 1 145BE-04 638 77 1,277.54 0 00E+00 7.32E-Q2 1.46E-01 00150 6 662E+13
Am-242m 7 9468E-09 63877 1,277 54 0 00E+00 5 08E-06 1.02E-05 00250 1384E+13
Am-243 9 8386E-10 638.77 1,277 54 0 00E+00 6.28E-07 1.26E-06 00375 1.200E+13
C-14 2.2978E-04 638.77 1,277 54 0 0D0E+00 1.47E-01 2 94E-01 0.0575 1.291E413
CI-36 1.2261E-06 638.77 1,277 54 0 00E+00 7 83E-04 1 57E-03 0.0850 7 798E+12
Cm-243 17271E-10 638.77 1,277 54 0 O0E+00 1 10E-07 221E07 01250 5.060E+12
Cm-244 1.3058E-09 638 77 1,277 54 0 O0E+00 8 34E-07 1 67E-06 0.2250 6 723E+12
Co-60 9 8636E-03 638 77 1,277 54 0 00E+00 6 30E+00 126E+01 03750 2.931E+12
Cs-134 1.9617E-08 638 77 1,277 54 0 00E+00 1 25E-05 251E-05 05750 4 881E+13
Cs-135 3 0316E05 638 77 1,277 54 0 00E+00 1 94E-02 3 87E-02 08500 4 819E+11
Cs-137 1 0263E+00 638 77 1,277 54 0 O0E+00 6 56E+02 131E+03 12500 1 097E+12
Eu-154 2 0017E-04 638 77 1277 54 0 00E+00 128E-01 2 56E-01 1 7500 1.241E+10
Eu-155 8 5957E-05 63877 1,277.54 0 00E+00 5 49E-02 1 10E-01 22500 6.288E406
Fe-55 2 2646E-05 63877 1,277 54 QO 00E+00 1 45E-02 2 83E-02 27500 8 566E+05
H-3 1 0835E-03 63877 1,277.54 0 0DE+00 6 92E-01 1 38E+00 35000 8 688E+01
1-129 7 3195E-07 63877 1,277.54 0 DDE+00 4 68E-04 9.35E-04 5 0000 3 597E+01
Kr-85 1 5661E-02 63877 1,277 54 0 00E+00 1 00E+01 2 Q0E+01 7 0000 3 986E+00
Np-237 1 1494E-06 63877 1,277 54 0 00E+00 7.34E-04 147E03 11 0000 4 482E-01
Pa-231 S 8070E-08 638.77 1,277 54 0 D0E+00 371E-05 7 42E-05
Pb-210 12985E-12 638.77 1,277 54 0 00E+00 8 29E-10 1 66E-09
Pm-147 2.2196E-05 638.77 1,277 54 0 DOE+00 1 42E-02 2 84E-02
Pu-238 2 6223E-04 638 77 127754 0 00E+00 1 68E-01 3 35€-01
Pu-239 6 6739E-04 63877 1,277 54 0 00E+00 4 26E-01 8 53E-01
Pu-240 8 6705E-05 638 77 1,277 54 0 O0E+00 5 54E-02 1 11E-01
Pu-241 3.4759E-04 638 77 1,277 54 0 00E+00 2 22E-01 4 44E-01
Pu-242 1.9717E-09 63877 1,277.54 0 00E+00 1 26E-06 2 52E-06
Ra-226 3 0000E-12 63877 1,277.54 0 00E+00 1 92E-09 3 83E-09
Ra-228 8 3328E-12 638 77 1,277 54 0 0OE+00 5 32E09 1.06E-08
Ru-106 6 1464E-15 63877 1,277 54 0 00E+00 3 93E-12 7.85E-12
Se-79 13221E-05 63877 1,277 54 0 00E+00 8 45E-03 1 69E-02
Sn-126 1 1491E-05 63877 1,277 54 0 00E+00 7 34E-03 14702
Sr-90 9 5541E-01 638 77 1,277 54 0 DOE+00 6 10E+02 1 22E+03
Tc-99 4 6656E-04 638.77 1,277 54 0 O0E+00 2 98E-01 5 96E-01
Th-229 1 9085E-11 638.77 1.277 54 0 O0E+00 1 22E-08 2 44E-08
Th-230 2 1913E-10 638 77 1,277 54 0 00E+00 1 40€-07 2 BOE-07
Th-232 B 3478E-12 638 77 1,277 54 0 00E+00 5 33E-09 1 07E-08
T1208 1 8752E-08 638 77 1,277 54 0 00E+00 1 20E-05 2 40E-05
U-232 5 0782E-08 638 77 1,277 54 0 00E+00 3.24E-05 6 49E-05 Thermal Power
U-233 3.2596E-09 - 638 77 1,277 54 G O0E+00 2 08E-06 4 16E-06 Nominal Heat Bounding
u-234 3.9817E07 638 77 1,277.54 0 00E+00 2 54E-04 5 09E-04 Output - Heat Output’
U-235 -2 7761E-06 638 77 000 1 21E-01 1.19E-01 1.21E-01 {Watts) o (Watts)
U-236 1 6190E-05 - 638 77 1,277 54 0 00E+00 1.03E-02 2.07E-02 7 46E+00 1 49E+01
U-238 -2 8547E-09 63877 000 1 59€-03 1 58E-03 1 59E-03 Totat Total
Y-80 9 5557E-01 63877 1,277 54 0 00E+00 6 10E+02 122E4+03
Other Radionuchdes 7 79E+02 1 56E+03
111, Template Selection S v, Burnup S Vs and Checks 7 ~oones ¢ % iy
(T P S m S y - P v l -
From SFD Used |Basis for Parameter Differences:
Reactor Moderator| UGHT WATER UGHT WATER [ Thes Template was used for the following reasons. -
Fuel C1 HASTELLOY SST 1 Thes fuel matches on ak parameters except cladding (SST is conservatve)
BOL MM Constituents ¢ v
BOL Enrichment % 92 20234775 60 10 100
[Burnup Summary (MWd)? |Basis for burnup used in
From SFD Estimated
Nominal | 638.77]Nominal bumup cakulated from the heavy metal mass destroyed.
Boundmng | 1 277 54]Bounding burnup assumed to be twice nommal bumup.
Checks
Estimated Bumup/
B p Multip Given Burnup E: d EOL HWGiven EOL HM
Nomnal | 0.23) [ 100]
Bounding | 045
'Reactor shutdown, core removal, storage, shipping or other date confimming that uradkation ceased for fuel
Fotat burnup for all fuel assoclated with tus worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdJMT)
DOE/SNF/REP-078 March 2003
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Fuel Radionuclide Inventory Worksheet

L Fuel and Template Information %, 7 357 Estimated
Fuel Name GCRE (1Z SERIES) ‘Fuel decay start date: 1960 Canister usage-
SNFID# 916 Estimates as of 2010 18°x10
Fuel Units & Descr. 3 - 4 CONCENTRIC TUBES Template Pathfinder (Light Water, SST, 60 1o 100%, U)
Heavy Metal Mass  BOL=1067kg EOL=1018kg Template Bumup(MWd) 601
ROD Storage Site INEEL Template BOL Heavy Metal Mass (MT): 000012882
Template Decay Time 50 years
11. Estimates & <%+ m Xn Xo b Yn Yo Gamma Sources
- > . ¢ Photon - Tota!
CvMWd From Nominal - ~ Bounding Fuel |nitial Actvity  Nominal Fuel  Bounding Fuel Energy - “Photons/sec
Radionuclhde « " Template - *Fuel Burnup (MWd)' Burnup (MWd)* (=) inventories(Ci) Inventories(Ci) } -~ Group (bounding)
Ac-227 3 4276E-08 46 19 92 39 0 00E+00 1 5BE-06 3 17E-06 Avg MeV
Am-241 1 1458E-04 46 19 9239 0 00E+00 5 29E-03 1 06E-02 00150 4 B1TE+12
Am-242m 7 9468E-09 4619 9239 0 00E+00 367E-07 7 34AE-07 00250 1 00IE+12
Am-243 9 8386E-10 4619 92 39 0 OCE+00 4 54E-08 0 09E-08 00375 8 680E+11
C-14 2.2978E-04 46 19 92.39 0 00E+00 1 06E-02 2 12E-02 00575 9 336E+11
C136 1.2261E-06 46 19 92.39 0 00E+00 5 66E-05 113E-04 00850 5 B39E+11
Cm-243 1.7271E-10 46.19 92.39 0 00E+00 7.98E-09 1 60E-08 01250 3.659E+11
Cm-244 1.3058E-09 46.19 92 39 0 00E+00 6 03E-08 1.21E07 0.2250 4.860E+11
Co-60 9 8636E-03 46.19 92 39 0 00E+00 4 56E-01 9 11E-01 0 3750 2 120E+11
Cs-134 19617E-08 46 19 92 39 0 00E+00 9 06E-07 1.81E-06 0 5750 3 529E+12
Cs-135 3 0316E-05 46 19 92 39 0 00E+00 140E-03 2 BOE-03 08500 3 485E+10
Cs-137 1 0263E+00 46 19 92 39 0 00E+00 4 74E+01 9 48E+01 1.2500 7 937E+10
Eu-154 2 0017E-04 4619 9239 0 00E+00 9 25E-03 1 B5E-02 17500 -~ 8 9726408
Eu-155 8 5957E-05 4619 92.39 0 00E+00 3 97E-03 7 94E-03 22500 4 547E+05
Fe-55 2.2646E-05 46 19 92.39 0 00E+00 1.05E-03 2 09E-03 27500 § 194E+04
H-3 1.0835E-03 46 19 92.39 0 00E+00 5 01E-02 1 00E-01 3.5000 5 ST1E+00
1-129 7.3195E-07 48 19 92.39 0 00E+00 3 38E-05 6 76E-05 5 0000 2.301E+00
Kr-85 1.5661E-02 46 19 92.39 0 00E+00 7.23E-01 1 45E400 7 0000 2.543E-01
Np-237 1 1494E-06 46 19 92 39 0 00E+00 5 31E0S 1 06E-04 11 0000 2.855E-02
Pa-231 5 BO70E-08 46 19 92 39 0 00E+00 2 68E-06 5 36E-06
Pb-210 1.2985E-12 46 19 9239 0 Q0E+00 6 00E-11 1.20E-10
Pm-147 2 2196E-05 46 19 92 39 0.00E+00 1 03E-03 2 05E-03
Pu-238 2 6223E-04 46 19 92 39 0 00E+00 1.21E-02 2 42E-02
Pu-239 6 6739E-04 46 19 92.39 0 0OE+00 3 08E-02 6 17E-02
Pu-240 8 6705E-05 46 19 92.39 0 00E+00 4 01E-03 8 01E03
Pu-241 3 4759E-04 46 19 92.39 0 00E+00 161E-02 3.21E-02
Pu-242 1.9717E-09 46 19 82.39 0 00E+00 9 11E-08 1.82E-07
Ra-226 3 0000E-12 46.19 92 39 0 00E+00 1.39E-10 2 77E-10
Ra-228 8 3328E-12 46 19 92 39 0 00E+00 3 85E-10 7 70E-10
Ru-106 6 1464E-15 46 19 239 0 00E+D0 2 84E-13 6 68E-13
Se-79 1.3221E-05 46 19 92 39 0 00E+00 6 11E-04 1 22E-03
Sn-126 1 1491E-05 46 19 92 39 0.00E+00 5 31E-04 1 06E-03
Sr-90 9 5541E-01 46 19 92.39 0 00E+00 4 41E+01 8 83E+01
Tc-99 4 6656E-04 4619 92.39 0 00E+00 2.16E-02 4 31E-02
Th-229 1 9085E-11 4619 92.39 0 DOE+00 8 82E-10 1.76E-09
Th-230 2 1913E-10 46 19 92.39 0 00E+00 101E-08 2.02E-08
Th-232 8.3478E-12 4619 92 39 0 00E+00 3 86E-10 7 71E-10
TH208 1.8752E-08 46.19 92 39 0 00E+00 8 66E-07 1 73E-06
U-232 5 Q782E-08 46 19 92 39 0 00E+D0 2 35E-06 4 69E-06 Thermal Power
U-233 3.2596E-09 46 19 92 39 0 00E+D0 151E-07 3 01E07 Nomunal Heat . Bounding
U-234 3 9817E-07 46 19 92 38 0.00E+00 1.84E-05 3 6BE-05 Output Heat Output
U-235 -2 7761E-06 46 19 000 2.16E-03 2 03E-03 2 16E-03 (Watts) (Watts)
U-236 1 6190E-05 46 19 92.39 0 O0E+00 7.48E-04 1.50E-03 5 39E-01 1.08E400
U-238 -2.8547E-09 4619 000 2.27E-05 2.26E-05 2.27E-05 Total Totat
Y-90 9 5557E-01 46 19 g92.39 0 00E+00 4.41E+01 8 83E+01
Other Radionuclides 5 63E+01 1.13E402
J11. Template Selection 5 v, Burmup S v, and Checks . w25 Fro 7470
Template S Y
From SFD - Used Basis for Par Ditf
R M LIGHT WATER UGHT WATER
Fuel Cladd SST SST
BOLHMC ) V)
BOL Enrichment % 93671 60 to 100
[8umup Summary (MWd)* |Basis for burnup used in estimate:
From SFD Estunated
Nommat [ 46 19| Nommal burnup calculated from the heavy metal mass destroyed.
Bounding | 92.39}Bounding burnup assumed 1o be twice nominl bumup N
Checks
Estimated Bumup/
B iph Given Bumup Estwnated EOL HM/Given EOL HM
inat | 093
Bounding | 1 86|
Reactor shutdown, core removal, storage, shipping or other date confiming that radiation ceased for fuel
*Total bumt.plora!lfuelassodmedwmnﬁsworksheelrm;stbedvldedbyBOLheavymeta!masstogetspeaﬁcbumpvalms (MWJMT)
.
DOE/SNF/REP-078 March 2003
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Fuel Radionuclide Inventory Worksheet . . .
L Fuel and Template Information 3,5, o i Estimated
Fuel Name: GENTR "Fuel decay start date: 2035 Canister usage
SNFID # 97 Estimates as of: 2010 18*x10*
Fuel Units & Descr 16 - STACKED DISKS Template: ATR (Light Water, Alum , 60 to 100%, U}
Heavy Metal Mass: BOL=3 992kg, EOL=3 984kg *Template Burnup(MWd): 3672
ROD Storage Site' SRS Template BOL Heavy Metal Mass (MT)* 000116689
Template Decay Time* S years
I, Estimates /- * m Xn Xp b ¥n Yo G S
~ . > Photon Total
< CYMWdFrom _ , . Nominal . , BoundingFuel inital Activity - Nominal Fue! * Bounding Fuel Energy  Photons/sec
Radionuchide Template . . Fuel Burnup (MWd)® Bumnup (MWd)* - €)'« k ies(Ci) | 1es(Ci) Group {bounding)
Ac-227 1 4545E-10 758 1515 0 O0E+00 1 10E-09 2 20E-09 Avg MeV
Am-241 1 1190E-03 7.58 1515 0 00E+00 8 48E-03 1 70E-02 00150 2923E412
Am-242m 4 5425E-07 7.58 1515 0 00E+00 3 44E-06 6 88E-06 00250 6 298E+11
Am-243 1 4921E-08 758 15 15 0 00E+00 1 13E-05 2 26E-05 00375 5 B12E411
C-14 5 7244E-09 758 1515 0 00E+00 4 34E-08 8 67E-08 00575 5 714E+11
CI36 1 3124E-32 758 15.15 0 00E+00 9 94E-32 1 99E-31 00850 3 643E411
Cm-243 2 3676E-07 758 15.15 0 0OE+00 1 79E-06 3 59E-06 01250 3 155E+11
Cm-244 5 2042E-05 758 1515 0 00E+00 3 94E-04 7.89E-04 0.2250 3 089E+11
Co-60 3 8208E-05 758 1515 0 00E+00 2 89E-04 5.79E-04 0.3750 1495E4+11
Cs-134 4 8693E-01 758 1515 0 00E+00 3 69E+00 7 38E+00 05750 2.053E+12
Cs-135 3 4477E06 758 1515 0 00E+00 2 61E-05 5.22E-05 0 8500 2.875E+11
Cs-137 2 8731E+00 758 1515 0 00E+00 2.18E+01 4 35E+01 1.2500 5.349E+10
Eu-154 8 2053E-02 7.58 1515 0 00E+00 6.22E-01 1 24E+00 17500 2.243E+09
Eu-155 3 9134E-02 758 1515 0 00E+00 2.96E-01 5 93E-01 2.2500 4 705E+09
Fe-55 6 7429E-03 758 1515 0 00E+00 5 11E-02 1 02E-01 27500 2.707E+Q7
H-3 1 0599E-02 758 15.15 0 00E+00 8 03E-02 1 61E-01 3.5000 3 002E+06
1-129 7 S300E-07 7568 15.15 0 00E+00 5 70E-06 1 14E05 5 0000 9.270E400
Kr-85 2 B595E-01 758 15.15 0 00E+00 217E+00 4.33E+00 7 0000 1 034E+00
Np-237 9 5479E-06 758 15 15 0 00E+00 7 23E-05 1.45E-04 11,0000 1 165E-01
Pa-231 8 9297E-10 758 1515 0 00E+00 6 77E-09 1.35E08
Pb-210 3.7609€E-12 758 15 15 0 0DE+00 2 B5E-11 5 70E-11
Pm-147 2 5452E+00 7.58 1515 0 00E+00 1.93E+01 3 86E+01
Pu-238 2 0550E-02 7.58 15 15 0 00E+00 1 S6E-01 3 11E-01
Pu-239 4.2838E-04 758 1515 0 00E+00 325E-03 6 49E-03
Pu-240 2 4401E-04 758 1515 0 00E+DQ 1 85E-03 3 70E-03
Pu-241 6 8764E-02 758 15.15 0 00E+00 5.21E-01 1.04E+00
Pu-242 3 6329E-07 768 15.15 0 00E+00 2 75E-06 5 50E-06
Ra-226 3 BO4SE-11 758 1515 0 00E+00 2 88E-10 5 76E-10
Ra-228 2 9902E-15 758 1515 0 00E+00 2 27E-14 4 53E-14
Ru-106 1 9055E-01 758 1515 0 00E+00 1 44E+00 2 89E+00
Se-79 1.2936E-05 7.58 1515 0 ODE+00 9 80E-05 1 96E-04
Sn-126 1 15674E-05 7.58 1515 + 0 00E+00 B8 77E-05 1 75E-04
Sr-90 2 7505E+00 758 1515 0 ODE+00 2 0BE+01 4 17E+01
Tc-99 4 2239%E-04 758 15.15 0 00E+00 3.20E-03 6 40E-03
Th-229 1 8B48E-12 758 15.15 0 O0E+00 143E-11 2 BBE-11
Th-230 1 7042E-08 758 15.15 0 DOE+00 1 29E-07 2 58E-07
Th-232 7 8132E-15 758 15 15 0 00E+00 5 92E-14 1 18E-13
TH208 4 4063E-08 758 15 15 0 00E+00 3 34E-07 6 68E-07
U-232 13151E07 758 1515 0 00E+00 9 96E-07 1.99E-06 Thermal Power
U-233 1 9564E-09 7.58 15 15 0 00E+00 1 48E-08 2 96E-08 Nominal Heat - Bounding
U-234 1 8371E-04 7.58 1515 0 00E+00 1 39E-03 278E03 Output - Heat Output
U-235 -2.7235E-06 758 000 8 10E-03 8 O8E-03 8 10E-03 : (Watts) T (Watts)
U-236 1 5493E-05 758 1515 0 00E+00 1.17E-04 2 35E-04 3.84E-01 7 68E-01
U-238 -4.2851E09 758 000 8 13E-05 8.13E-05 8 13E-05 Total Total
Y-90 2 7505E+00 758 15.15 0 00E+0Q 2 0BE+01 4 17E+01
Other Radionuckdes 3 90E+01 7.79E401
1. Template Selection Si v, Burnup S: y, and Checks 3 . f.ex (% i b
u Sel S Yy
From SFD Used Basis for Parameter Differences:
Reactor Moderator| LIGHT WATER UGHT WATER
Fuel Cladding ALUM ALUM
BOL HM Constity u 1]
BOL Enrichment %: 93 93787575 60 to 100
|[Burnup Summary (Mwa)® - [Basis for bumup used in
From SFD E
Nominal | 7 58fNomsal bumup calculated from the heavy metal mass destroyed
Bounding | 15 15)Boundng bumup assumed 1o be twice nominal bumup
Checks
Estimated Burnup/
Burnup MuRiplier Given p Esti d EOL HM/Given EOL HM
N 001
Bounding | 001

‘Reactor shutdown, core removal, storage, shipping or other date confirming that iradiabon ceased for fuel
*Totat bumnup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get speafic bumup values (MWdJMT)

DOE/SNF/REP-078
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Fuel Radionuclide Inventory Worksheet -

{1, Fuel and Template Information «7., <707 Estimated
Fuel Name* GRR (UALX HEU) GREECE Fuel decay start date 1993 Canister usage
SNFID# 440 Estimates as of 2010 18*x10'
Fuel Units & Descr 108 - MTR TYPE Template ATR (Light Water, Alum , 60 to 100% U)
Heavy Metal Mass  BOL=18 76kg’ EOL=14 729 *Template Bumup{MWd) 3672
ROD Storage Ste SRS Template BOL Heavy Metal Mass (MT) 000116689
" - Template Decay Time 15 years -
A1, Esumates * -~ > m Xy Xo - b - ¥Yn Yo Gamma Sources
¢ . - - . - Photon Total
CMWd From .. ! Bounding Fuel injtal Activity  Nominal Fuel  Bounding Fuel Energy * Photons/sec
Rad lid ~ »-  Template < Fuel Burnup (MWd)® Bumup (MWd)® -+ (CD) Inventories(Ci) - Inventories(Ci) | . Group (bounding)
Ac-227 4 5861E-10 3,825 20 7,650 40 0 00E+00 1.75E-06 3 51E-06 Avg MeV T
Am-241 1 7832E-03 3.825 20 7,650 40 0 00E+00 6 82E+00 1.36E+01 00150 9 126E+14
Am-242m 4 3410E-07 3,825.20 7,650 40 0 00E+00 1 66E-03 3 32E-03 00250 1 903E+14
Am-243 1 4907E-06 3,825.20 7,650 40 0 00E+00 5 70E-03 1 14E-02 00375 1 662E+14
C-14 5 7162E-09 3,825.20 7,650 40 0 00E+00 2.19E-05 4 37E-05 00575 1772€+14
CL36 1.3124E-32 3,825.20 7,650 40 0.00E+00 5 02E-29 1 00E-28 0 0850 1 073E+14
Cm-243 1 8568E-07 3,825.20 7,650 40 0 00E+00 7 10E-04 1 42E-03 01250 7.359E+13
Cm-244 3.5512E-05 3,825.20 7.650 40 0 00E+00 1.36E-01 2.72E-01 02250 9.248E413
Co-60 1 0261E-05 3.825.20 7,650 40 0 00E+00 3 93E-02 7.85E-02 03750 4 051E+13
Cs-134 1 6931E-02 3,825 20 7,650 40 0 00E+00 6 48E+01 1.30E402 0.5750 6.576E+14
Cs-135 3 4477E-06 3,825 20 7,650 40 0 00E+00 1.32E-02 2 B4E-02 0.8500 1.562E+13
Cs-137 2 2800E+00 3,825 20 7,650 40 0 00E+00 8 72E+03 1745404 1.2500 7.890E+12
Eu-154 3 6656E-02 3.825.20 7,650 40 0 00E+00 1 40E+02 2 80E+02 17500 3 306E+11
Eu-155 9 6841E-03 3.825.20 7,650 40 0 00E+00 3 70E+01 7 41E+01 2.2500 4 136E+08
Fe-55 4 6977E-04 3.825.20 7,650 40 0 00E+D0 1 80E+00 3 59E+00 27500 2.486E407
H-3 6 0485E-03 3,825.20 7,650 40 0 00E+00 2.31E+01 4 63E+01 35000 1.580E+06
1-129 7.5300E-07 3.825.20 7,650 40 0.00E+00 2 88E-03 5 76E-03 5 0000 3 B55E+03
Kr-85 1 4989E-01 3,825.20 7,650 40 0 00E+00 5 73E+02 1 15E403 7 0000 4 D48E+02
Np-237 9 5534E-06 3,825 20 7,650 40 0 0OE+00 3 65E-02 731E-02 11.0000 4.545E401
Pa-231 1 6550E-09 3,825 20 7,650 40 0 00E+00 6 33E-06 1.27E-05
Pb-210 2 6631E-11 3,825 20 7,650 40 0 00E+00 1 02E-07 2 04E-07
Pm-147 1 B156E-01 3,825 20 7,650 40 0 00E+00 6 95E+02 1.39E+03
Pu-238 1 8990E-02 3,825.20 7,650 40 0 00E+00 7.26E+01 1 45E+02
Pu-239 4 2838E-04 3,825.20 * 7,650 40 0 00E+00 1 64E400 3 2BE+00
Pu-240 2 4379E-04 3.825.20 7,650 40 0 00E+00 9 33E-01 1 87E+00
Pu-241 4.2511E-02 3,825.20 7,650 40 0 00E+00 1.63E+02 3 25E+402
Pu-242 3 6320E-07 3.825.20 7,650 40 0 00E+00 1.39E-03 2.78E-03
Ra-226 1.4725E-10 3,825.20 7,650 40 0 00E+00 5 63E-07 1.13E-06
Ra-228 8.9760E-15 3,825.20 7,650 40 0 00E+00 3 43E-11 6 87E-11
Ru-106 1 9752E-04 3.825 20 7,650 40 0 00E+00 7 S6E-01 1.51E+00
Se-79 1.2933E-05 3,825 20 7,650 40 0 00E+00 4 95E-02 9 BOE-02
Sn-126 1 1574E-05 3,825 20 7,650 40 0 00E+00 4 43E-02 8 B5E-02
Sr-90 2 1680E+00 3,825 20 7,650 40 0 00E+00 8 29E+03 1 66E+04
Tc-99 4 2239E-04 3,825.20 7,650 40 0 00E+00 1 62E400 3 23E+00
Th-229 3 9270E-12 3.825.20 7,650 40 0 00E+00 1.50E-08 3 00E-08
Th-230 3 3578E-08 3,825.20 7,650 40 0 00E+00 1.28E-04 2.57E-04
Th-232 1.5452E-14 3,825.20 7,650 40 0.00E+00 5 91E-11 1.18E-10
T1-208 4 6705E-08 3,825.20 7.650 40 0 00E+00 179604 3 57E-04
U-232 1.3045E-07 3.825.20 7,650 40 0 OCE+00 4 99E-04 9 98E-04 Thermal Power
U-233 2.3739E-09 3,825 20 7,650 40 0 DOE+00 9 08E-06 1 82E-05 { Heat ; B -
U-234 - 18423E-04 3,825 20 7,650 40 0 D0E+00 7 05E-01 141E+00 Output Heat Output
U-235 -2 7235E-06 3,825 20 000 3 73E-02 2 69E-02 3 73E-02 (watts) - {watts)
U-236 1 5493E-05 3,825 20 7,650 40 0 00E+00 5.93E-02 1.19E-01 1.04E402 2.07E+02
U-238 -4.2851E-02 3,825.20 000 S 0BE-04 4 92E-04 5 08E-04. Total Total
Y-90 2 1686E+00 3,82520 7,650 40 0 00E+00 8.30E+03 1 66E+04
Other Radionucides - 8.32E+03 1 66E+04
1L Template Selection S y, Burmup S y, and Checks £:5<%. 5 7 4o
[Template S S y
From SFD Used |Basis for Parameter Differences:
Reactor Moderator LIGHT WATER LIGHT WATER
Fuel C ALUM ALUM
BOL HM C: 3] 3]
BOL Ennchment %. 91 93720219 €0 to 100
{Bumup S y (MWd)* . Basis for bumup used in eshmate: -
From SFD Estimated R -
1| 3,825 20{Nomuinal bumup calculated from the heavy metal mass destroyed
Bounding | 7 650 40]Bounding bumup assumed to be twice nomnal bumup -
Checks
Estimated Bumnup/
p Muhtipii Given Burnup Estimated EOL HWGIven EOL HM
H inal 0 65|
Boundng | 1.30
TReactor shutdown, core removal storage, shipping or other date confimming that irradiaton ceased for fuel
Total bumup for all fuel clated with this heet must be divided by BOL heavy metal mass to get specific bumup values (MWAMT)
DOE/SNF/REP-078 March 2003
Revision 0 Page C453 of C-581



Fuel Radionuchde Inventory Worksheet . -

1, Fuel and T, late Information iy .7 %

Estimated

Fuel Name: GRR (UALX HEU) GREECE 'Fuel decay start date, 1993 Canister usage:
SNF 1D #: 1069 Estimates as of: 2010 18°x10°
Fuel Units & Descr* 46 - MTR TYPE Template: ATR (Light Water, Alum , 60 to 100%, U)
Heavy Metal Mass: BOL=7 99kg; EQL=627kg *Template Burnup{MWd) 367.2
ROD Storage Site: SRS Template BOL Heavy Metal Mass (MT): 000116689
Template Decay Time* 15 years
Il. Estimates .. - - 2 m Xn Xp b Yn Yo Gamma Sources
N - - M e Photon . - Total
.~ CUMWd From N I Bounding Fuel imihal Activity  Nominal Fuel  Bounding Fuel Energy  Photons/sec
Radionuchde Template  ~ Fuel Burnup (MWd)’ Bumup (MWd)* (Ci) " Inventories{Ci) Inventories(Ci) Group (bounding)
Ac-227 4 5861E-10 1,629 25 3,258 50 0 00E+00 7 47E-07 1.49E-06 Avg MeV
Am-241 1 7832E-03 1,629 25 3,258 S0 0 00E+00 2 91E+00 5 81E+00 00150 3 887E+14
Am-242m 4 3410E-07 1,629 25 3,258 50 0 00E+00 7 07E-04 1 41E-03 00250 8 107E+13
Am-243 1 4907E-06 1,629 25 3,258 50 0 OCE+00 2 43E-03 4 86E-03 00375 7 079E+13
C-14 5 7162E-09 1,629 25 3,258 50 0 00E+00 9 31E-06 1 86E-05 00575 7 548E+13
Ci-36 1 3124E-32 1,629.25 3,258 50 0 00E+00 2.14E-29 4.28E-29 00850 4572E413
Cm-243 1 8568E-07 1,629 25 3,258 50 0 00E+00 3 03E-04 6 05E-04 01250 3 135E+13
Cm-244 3 5512E-05 1,629 25 3,258 50 0 GOE+00 5.79E-02 1 16E-01 02250 3939E+13
Co-60 1 0261E-05 1,629.25 3,258 50 0 00E+00 1.67E-02 3 34E-02 03750 1726E+13
Cs-134 1 6931E-02 1,629.25 3,258 50 0 00E+00 2.76E+01 5 52E+01 05750 2.801E+14
Cs-135 3 4477E-06 1,629.25 3,268 50 0 OOE+00 5 62E-03 112E-02 0 8500 6 653E+12
Cs-137 2 2800E+00 1,629.25 3,258 50 0 00E+O0 371E+03 7 43E+03 1.2500 3361E+12
Eu-154 3 6656E-02 1,629.25 3,258 50 0 0OE+00 5 97E+01 119E+02 17500 1408E+11
Eu-155 9 6841E-03 1,629.25 3,258 50 0 00E+00 1 5BE+01 3.16E+01 2.2500 1 762E408
Fe-55 4 6977E-04 1,629.25 3,258.50 0 00E+00 7 65E-01 153E400 27500 1.059E+07
H-3 6 0485E-03 1,629.25 3.258 50 0 00E+00 9 85E+00 1.97E+01 3 5000 6.729E+05
1-129 7 5300E-07 1,629.25 3,258 50 0 00E+00 1 23E-03 2 45E-03 5 0000 1.557€+03
Kr-85 1 4989E-O1 1,629 25 3,258 50 0 0OE+00 2 44E+02 4.88E+02 7 0000 1 724E402
Np-237 9 5534E-06 1,629 25 3,258 50 0 O0E+00 1 56E-02 311E-02 110000 1 936E+01
Pa-231 1 6550E-09 1,629 25 3,258 50 0 OOE+00 2 70E-08 5.39€-06
Pb-210 2.6631E-11 1,629 25 3,258 50 0 OOE+00 4 34E-08 8 68E-08
Pm-147 1 8156E-01 1,629 25 3,258 50 0 00E+00 2 96E+02 5 92E+02
Pu-238 1 8990E-02 1,629 25 3,258 50 0 00E+00 3 09E+01 6 19E+01
Py-239 4.2838E-04 1,629 25 3,258 50 0 00E+00 6 98E-01 1 40E+00
Pu-240 2 4379E-04 1,629.25 3.258 50 0 00E+00 3 97E-01 7 94E-01
Pu-241 4.2511E-02 1,629.25 3,258 50 0 00E+00 6 93E+01 1 39E+02
Pu-242 3 6329E-07 1,629 25 3,258 50 0 00E+00 5 92E-04 1 18E-03
Ra-226 1 4725E-10 1,629.25 3,258 50 0 00E+00 2 40E-07 4 8DE-07
Ra-228 8 9760E-15 1,629.25 3,258 50 0 00E+00 1 46E-11 2 92E€-11
Ru-106 1 9752E-04 1,629.25 3.258 50 0 ODE+00 3.22E-01 6 44E-01
Se-79 1 2933E-05 1.629.25 3,258 50 0 00E+00 2.11E-02 4 21E-02
Sn-126 1 1574E-05 1,629.25 3,258.50 0 00E+00 1 89E-02 3 77E-02
Sr-90 2 1680E+00 1,629.25 3,258.50 0 00E+00 353E+03 7 OGE+03
Tc-99 4.2239E-04 1,629 25 3,258 50 0 00E+00 6 88E-01 1.38E+00
Th-229 3 9270E-12 1,629.25 3,258 50 0 00E+00 6 40E-09 1 28E-08
Th-230 3 3578E-08 1,629 25 3,258 50 0 00E+00 5 47E-05 1 09E-04
Th-232 1 5452E-14 1,629 25 3,258 50 0 00E+00 2 52E-11 5 D4E-11
T+208 4 6705E-08 1,629.25 3,258 50 0 00E+00 7 61E-05 152E-04
t-232 1.3045£-07 1,629 25 3,258 50 0 00E+00 2 13E-04 4.25E-04 Thermal Power
U-233 2.3739E-09 1,629 25 3,258 50 0 0OE+00 3 87E-06 7.74E-06 N I Heat Bounding
U-234 1 8423E-04 1,629 25 3,258 50 0 00E+00 3 00E-01 6 00E-01 Output  ° Meat Output
U-235 -2 7235E-06 1,629.25 000 1 59E-02 1 14E-02 1.59E-02 (Watts) - (Watts)
U-236 1 5493E-05 1,629.25 3,258 50 0 00E+00 2.52E-02 5.05E-02 4 11E+01 8 82€401
U-238 -4.2851E-09 1,629.25 000 217E-04 2.10E-04 217E-04 Total Total
Y-90 2 1686E+00 1,629.25 3,258 50 0 00E+00 3.53E+03 7 07E+03
Other Radionuchdes 3.54E+03 7 09E+03
11, T late Selection Si vy, Burnup S ¥, and Checks 16 Ly o batwmied
Template Selection Summary R |
From SFD Used Basis for Parameter Differences®
Reactor Moderator LIGHT WATER LIGHT WATER
Fuel Cladding ALUM ALUM
BOLHMC u u
BOL Envichment % 9193720219 60 to 100
Burnup Summary (MWd)” - |Basts for bumup used in estmate*
From SFD Estimated 1
Nominat | 1,629.25]Nomnal bumup calculated from the heavy metal mass destroyed.
Bounding | 3,258 50]Bounding bumup assumed 1o be twice nomuinal burmup
Checks -
Estimated Burnup/
Burnup Multiplier Given Burmup Esti d EOL HM/Given EOL HM
Nominal | 065 102
Bounding | 130

'Reactor shutdown, core removal, storage, shipping or other date confirming that sradiaton ceased for fuel

Total bumup for all tuel d with this worksheet must be divided by BOL heavy metal mass to get specfic bumup values (MWdAMT)
DOE/SNF/REP-078 March 2003
Revision 0 Page C454 of C-581
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Fuel Radionuchde Inventory Worksheet

\.’ 1. Fuel and Template Information ... Estimated
e Fuel Name- GTRR TFuel decay start date 1996 Canister usage
. SNFID# 87 Estimates as of 2010 18"x10'
Fuel Units & Descr. 25 - ASSEMBLY Template HFBR (Heavy Water, Alum , 40 to 100%, U}
N Heavy Metal Mass BOL=5 05kg™ EOL=4 47kg 3Template Bumnup(MWd) 164.6
\ ROD Storage Ste SRS Template BOL Heavy Metal Mass (MT) 0000377
— - - Template Decay Time 10 years
I Eshmates /x> 1" 1 m Xn Xy - - b . Yo Yo Gamma Sources
- - R . . . . Photon Total
| . CiumMwd From © Nominal Bounding Fuel [nial Acivity  Nominal Fuel  Bounding Fuel | ~ Energy  Photons/sec
' Radi lidh © ¢ Template Fuel Burnup (MWd)? Bumup (MWd)* (ciy Inventones(Ci) Inventones(Ci) Group (bounding)
— Ac227 1.3262E-10 534.24 1,068 48 0 ODE+00 7 09E-08 142607 Avg MeV —
Am-241 5 9611E-03 534.24 1,068 48 0 00E+00 3.18E+00 6 37E+00 0.0150 1.460E+14
Am-242m 1 4332E-06 53424 1,068 48 0 0DE+00 7 66E-04 1 63E-03 00250 3044E+13
Am-243 3 7132E-05 534.24 1,068.48 0 00E+00 1 98E-02 3 97E-02 00375 2754E+13
o C-14 2 6501E-08 534 24 1,068 48 0 00E+00 142E-05 2.83E-05 00575 2.834E+13
o CI-36 4 4441E-31 534 24 1,068 48 0 00E+00 2 37E-28 4 75E-28 0 0850 1 756E+13
hand Cm-243 7.2722E-06 53424 1,06848 - 0 OCE+00 3 89E-03 7 77E-Q3 0 1250 1 318E+13
Cm-244 6 8226E-03 534 24 1,068 48 0 00E+00 3 64E+00 7.29E+00 0 2250 1 482E+13
Co-60 1 8117E-04 £34.24 1,068 48 0 00E+00 9 68E-02 1 94E-01 0.3750 6.547E+412
| Cs-134 3 0595E-01 534 24 1,068 48 0 00E+00 1 63E+02 3 27E+02 0.5750 1 183E+14
“ Cs-135 4 2564E-06 534.24 1,068 48 0 0DE+00 2.27E-03 4 S5E-03 0.8500 1387E+13
| Cs-137 2 5650E+00 534.24 1,068 48 Q 00E+00 1.37E+03 2 74E+03 1.2500 3436E+12
— Eu-154 1 1628E-01 534.24 1,068 48 0 OOE+00 6 21E+01 1.24E+02 17500 1.004E+11
Eu-155 5 7776E-02 534 24 1,068 48 0 00E+00 3 09E+01 6.17E+01 2 2500 4.395E+409
1y Fe-55 1.9465E-02 53424 1,068 48 0 0CE+00 1 04E+01 2 08E+01 2 7500 6 568E+407
} H-3 8 1045E-03 534 24 1,068 48 0 00E+00 4 33E+00 8 66E+00 3.5000 7 971E+06
l_“ 1-129 6 6403E-07 534.24 1,068 48 0 O0E+00 3 55E-04 7 10E-04 5.0000 4 624E+04
Kr-85 2 0620E-01 534.24 1,068 48 0 00E+00 1.10E+02 2 20E+02 7.0000 5.315E+03
Np-237 31513E-05 534.24 1,068 48 0 00E+00 1 68E-02 - 337E-02 11 0000 6.095E+02
Pa-231 6 0304E-10 §34.24 1,068 48 0 00E+00 3 22E-07 6 44E-07
! f Pb-210 2 7017E-12 §34.24 . 1,068 48 0 00E+00 1 44E-09 2.89E-09
E ' Pm-147 3 4210E-01 534.24 1,068.48 0 00E+00 1 83E+02 3 66E+02
—— Pu-238 1 6622E-01 534 24 1,068 48 0.00E+00 8 88E+01 1.78E+02
Pu-239 6 9563E-04 53424 1,068 48 0 O0E+Q0 3 72E-01 7 43E-01
Pu-240 37169E-04 534 24 1,068 48 0 00E+00 1 99E-01 3 97E-01
Pu-241 2 1731E-01 53424 1,068 48 0 00E+00 1.16E+02 2 32E+02
) Pu-242 3 0911E-06 534.24 1,068 48 0 00E+00 1 65E-03 3 30E-03
— Ra-226 1 9435E-11 53424 1,068 48 0 00E+00 1 04E-08 2 08E-08
Ra-228 6 1725E-15 634.24 1,068 48 0 00E+00 3 30E-12 6 60E-12
Ru-106 7 0778E-03 5§34.24 1,068 48 0 00E+00 . 378E+400 7.56E+00
- Se-79 1.2339E-05 534.24 1,068 48 0 00E+00 6 59E-03 1.32E-02
[ 5n-126 1.0194E-05 534 24 1,068 48 0.00E+00 5 45E-03 1 09E-02
) Sr-90 2.4186E+00 53424 1,068 48 0 00E+00 1.29E+03 2 58E+03
— Tc-99 3 8056E-04 534.24 1,068 48 0 00E+00 2 03E-01 4 07E-01
Th-229 2 0097E-12 534.24 1,068 48 0 00E+00 1.07E-09 2 15E-09
Th-230 6 0577E-09 534.24 1,068 48 0 00E+00 3.24E-06 6 47E-06
, Th-232 1 2473E-14 53424 1,068 48 0 00E+00 6 66E-12 1.33E-11
i TH208 4 8791E-08 §34.24 1,068.48 0 00E+00 2 61E-05 521E-05
— U-232 1.3821E-07 534.24 1,068 48 0 00E+00 7 38E-05 148E-04 Thermal Power
U-233 2 3906E-09 53424 1,068 48 0.00E+00 1.28E-06 2 55E-06 N ] Heat ding -
U-234 4.7697E-05 53424 1,068 48 0 00E+00 2 §5E02 5 10E-02 Output , Heat Output
U-235 2 BGB1E06 534.24 000 1 02E-02 8 63£-03 1 02E-02 (Watts) (Watts)
! U-236 1 6701E-05 534.24 1,068 48 0 00E+00 8 92E-03 1.78E-02 2.131E+01 4.22E+01
(- U-233 -9 4194E-09 534.24 000 118E-04 1 13E-04 1.18E-04 Total Total
Y-90 2 4192E+00 534.24 1,068 48 0 00E+00 1.29E+03 2.58E+03
— Other Radionuctides 1.34E4+03 2 67E+03
oy TH. Template Sclection S y, Burnup S v, and Checks -3 = #7 hwesemin -
! t Temp L y 1 -
From SFD Uszed |Basis for P Differer .
" Reactor Moderator:| HEAVY WATER HEAVY WATER
Fuel Cladding" ALUM ALUM
— BOLHMC U v
Vo BOL Enrichment % 93 06930693 40 to 100 -
‘-’ [Burnup Summary (MWd)* - - - - - |Basisfor bumup used in -
From SFD Estmated |
. inat | 534 24]Nommal bumup cakuizied from the heavy metal mass destroyed.
Vb Bounding | 1068 48| Bounding bumup assumed 1 be twice nomnal bumup -
- Checks . - —
Estimated Burnup/ N
p ip Given Bumup h d EOL HM/Given EOL HM
Nominal [ 0.24 [ 100]
' Boundmyg | 0.43 .-
— "Readtor shutdown, core removal, storage, shipping or other date confirming that kradiation ceased for fuel
2Total bumup for aN fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup valuas (MWd/MT)
;
el
'
- DOE/SNF/REP-078 March 2003
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Fuel Radionuchde Inventory Worksheet

L Fuel and Template Information >, .* ¥ Estimated
Fuel Name: H B. ROBINSON "Fuel decay start date: 1968 Canister usage
SNFID # 99 Estimates as of 2010 18"x15"
Fuel Units & Descr: 1 - CANISTER OF SCRAP Template* (Worst Case)
Heavy Metal Mass: BOL=0 547kg; EOL=0.52kg *Template Burnup(MWd): 625
ROD Storage Site: INEEL Temnplate BOL Heavy Metal Mass (MT): 000186865
Template Decay Time* 35 years
11, Esamates® .- m Xa Xy b Yn - Yo Gamma Sources
P C T tT Photon - Total
CvMWd From Nominal = Bounding Fuel |nitial Activity  Nominal Fuel  Bounding Fuel Energy  Photons/sec
Radionuclide Template ' Fuel Burnup (MWd)® Bumup (MWd)? {Ci) Inventories(Ci)  Inventones(Ci) Group (bounding)
Ac-227 2.3072E-06 25 85 5170 0 00E+00 5 96E-05 1 19E-04 Avg. MeV —
Am-241 8 4448E+00 2585 5170 0 00E+00 2 1BE+02 4 37E+02 00150 6.381E413
Am-242m 1 6848E-02 2585 5170 0 OOE+DQ 4 36E-01 8 71E-01 00250 1.261E413
Am-243 1 6320E-02 25 85 5170 0 00E+00 4 22E-01 8 44E-01 00375 1101E413
C-14 1.2090E-01 25 85 5170 0 0DE+00 3 13E+00 6.25E+00 00575 17336413
" CH36 2.2849E-03 25 85 5170 0 DOE+00 5 91E-02 118E-01 0 0850 6 763E+12
Cm-243 8 6624E-04 25 85 5170 0 00E+00 2 24E-02 4 48602 01250 5.301E+12
Cm-244 1 6848E-01 25 85 5170 0 00E+00 4 36E+00 8 71E+00 0.2250 5 B59E+12
Co-60 2 8086E+01 25 85 5170 0 00E+00 7 26E+02 145E+03 0.3750 2 506E412
Cs-134 3 4148E-04 25 85 5170 0 DOE+00 8 B3E-03 177E-02 05750 4 075E+13
Cs-135 4 3976E-04 2585 5170 0 00E+00 1 14E-02 227E-02 08500 1557€+12
Cs-137 2 1049E+01 2585 5170 0 00E+00 5 44E+02 1 09E+03 1.2500 1 089E+14
Eu-154 1 2500E+00 2585 5170 0 00E+00 3.23E+01 6 46E+01 17500 4 815E+10
Eu-155 6 8986E-02 2585 5170 0 00E+00 1.78E+00 357E+00 2.2500 5 709E+08
Fe-55 2 9308E-01 2585 5170 0 00E+00 7 58E+00 1 52E+01 2.7500 1 609E+08
H-3 2 4311E-01 2585 §1.70 0 00E+00 6.28E+00 1.26E+01 3 5000 1 370E+05
1-129 1 0618E-05 25 85 51.70 0 00E+00 2.74E-04 5 49E-04 5 0000 5 818E+04
Kr-85 5 9882E-01 2585 51.70 0 00E+00 1 55E401 3 10E+01 7 0000 6 657E+03
Np-237 1 5668E-04 2585 51.70 0 00E+00 4 05E-03 8.10E-03 11 0000 7 615E+02
Pa-231 2 B656E-06 2585 5170 0 00E+00 7 M1E-05 148E-04
Pb-210 2 3918E-08 2585 51.70 0 00E+00 6 18E-07 1.24E-06
Pm-147 1 6900E-02 2585 5170 0 0OE+00 4 37E-01 8 74E-01
Pu-238 -8 6120E-01 2585 000 7 03E+01 4 81E+01 7 03E+01
Pu-239 -4 8440E-02 2585 000 8 S1E+00 7 26E+00 8 51E+00
Pu-240 -3 D095E-O1 2585 000 1 09E+01 3 08E+00 1 09E+01
Pu-241 -1 0411E+02 25 85 000 2 B0E+03 106E+02 2 BOE+03
Pu-242 -1 1381E-04 25 85 000 4 T0E-02 4 41E-02 4 70E-02
Ra-226 6 4400E-08 25 85 5170 0 00E+00 1 66E-06 3 33E-06
Ra-228 5 9952E-07 25 85 5170 0 00E+00 1 55E-05 3 10E-05
Ru-106 8 5526E-07 25 85 5170 0 00E+00 221E-05 4 42E-05
Se-79 19181E-04 2585 5170 0 00E+00 4 96E-03 9 92E-03
Sn-126 1 6671E-04 2585 5170 0 00E+00 431E03 8 62E-03
Sr-90 1 9799E+01 2585 5170 0 00E+00 5.12E+02 1 02E+03
Tc-99 6 7678E-03 2585 51.70 0 00E+00 1.75E-01 3 50E-01
Th-229 1 7488E-06 2585 51.70 0 0OE+00 4.52E-05 9 4E-05
Th-230 5 8704E-06 2585 51.70 0 00E+00 1.52E-04 3 03E-04
Th-232 6 0208E-07 25 85 51.70 0 00E+00 1 56E-05 3.11E05
T1-208 8 7573E-05 2585 5170 0 00E+00 2.26E-03 4.53E-03
U-232 2.3706E-04 2585 5170 0 0OE+00 6.13E-03 1.23E-02 Thermal Power
U-233 3 6128E-04 25 85 5170 0 0OE+00 9 34E-03 1 87E-02 N Heat B g .
U-234 1.2788E-02 2585 5170 0 00E+D0 3 31E-01 6 61E-01 <Output * : Heat Output
U-235 5 7486E-04 2585 5170 2 35E-04 151E-02 3 00E02 (Watts) " (Watts)
U-236 2.3485E-04 25 85 5170 0 00E+00 6 07E-03 1.21E-02 2.74E+01 S 40E+01
U-238 1.1581E-04 2585 5170 2 93E-05 3 02E-03 6 02E-03 Totat Totat
Y-90 1 9804E+01 2585 5170 0 00E+00 5 12E+02 1 02E+03
Other Radionuclides 1 59E+03 3 19E+03
11, Template Selection Summary, Burnup Summary., and Checks =+ -
Temp Sel on S ) 4 v - -
From SFD Used Basis for Parameter Drfferences:
Reactor Moderator- LIGHT WATER (Worst Case)
Fuel Claddng ZIRC SST/inconel This fuel didn’t closely maich any extstng femplates, therelorg the worst case templale was used.
BOL HM Constity PuandU U, Th, & Pu
BOL Enrichment %-| 2897 0 to 100
[Burnup Summary (MWd)® {Basis for bumup used in estimate:
From SFD Estimated |
Nommal | 25.85]Nominal bumup caiculated from the heavy metal mass destroyed.
Bounding | 16 42 51 70{Bounding burmup assumed to be twioe nominal blmup.
Checks
Estimated Burnup/
Burnup Mi Given Burnup Estimated EOL HM/Given EOL HM
Nominal [ 141 3157
Bounding | 2.82) 3 15)
'Reactor shutdown, core removal, storage, shipping ot other date confirming that iradiation 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 (MWa/MT).
OE/SNF/REP-078 March 2003
Revision 0 Page C-456 of C-581
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Fuel Radionuchide Inventory Worksheet

L Fuel and Template Information . : 10 Estimated
Fuel Name HFBR Fuel decay start date 1982 Canister usage-
SNF ID #: 706 Estimates as of 2010 18"x10°
Fuel Unlts & Descr: 1050 - 18 CURVED PLATES Template: HFBR (Heavy Water, Alum , 400 100% U)
Heavy Metal Mass  BOL=394 8kg EOQL=282.24kg 2Template Burnup{MWd) 1646
ROD Storage Site SRS Template BOL Heavy Metal Mass (MT) 0000377
- Template Decay Time - 25 years -
ill, Estmates - o m - Xo - Xp - b ¥n Yo -— ~ Gamma Sources
N . . .. N [ . Photon Total
CvYMWd From N 1 °  Bounding Fuel Inmial Activity  Nomunal Fuel -Bounding Fuel Energy . Photons/sec
Radionuclide .+ Template - Fuel Bumup (MWd)'-Bumup (MWd)® -- - (CQ) - - inventones(Ci) -_inventories(Ci) Group - (bounding)
Ac-227 6 4520E-10 103,679 35 207,358 71 0 OOE+00 5 65E-05 1.13E-04 Avg MeV —
Am-241 9 2284E-03 103,679 35 207,358 71 0 00E+00 9 57E+02 1 91E+03 00150 1944E+16
Am-242m 1.3390E-06 103,679 35 207,358 71 0 O0E+00 1 39E-01 2.78E-01 00250 4 001E+15
Am-243 3.7084E-05 103,679 35 207,358 71 0 DOE+00 3 B4E+00 7.69E+00 00375 3 533E+15
C-14 2 6452E-08 103,679 35 207,358 71 0 DOE+00 2 74E03 5 49E-03 00575 3 768E+15
CI-36 4 4341E31 103,679 35 207,358 71 0 DOE+00 4 61E-26 9 22E-26 00850 2.268E+415
Cm-243 5 D498E-06 103,679 35 207,358.71 0 00E+00 5.24E-01 1 05E+00 61250 1.574E+15
Cm-244 3 B4S1E-03 103,679 35 207,358 71 0 00E+00 3 99E+02 7 97E402 02250 1 958E+15
Co-60 2 5225E-05 103,679 35 207,358 71 0 00E+00 2 62E+00 5 23E400 0 3750 8.475E+14
Cs-134 1 9830E-03 103,679 35 207,358 71 0 00E+00 2 06E+02 4 11E+402 05750 1.405E+16
Cs-135 4.2564E-06 103,679 35 207,358 T1 0 00E+00 4 41E-01 8 83E-01 08500 2 768E+14
Cs-137 1 8141E400 103,679.35 207,358 71 0 O0E+00 1 B8E+05 3 76E+05 1.2500 1.868E+14
Eu-154 3 4733E-02 103,679.35 207,358 71 0 00E+00 3 60E+03 7.20E+03 17500 7 731E+12
Eu-155 7.1081E-03 103,679 35 207,358 71 0 00E+00 7.37E+02 1.47E+03 22500 4 167E+08
Fe-55 3 §790E-04 103,679 35 207,358 71 0 DOE+00 3 T1E+01 7 42E+01 27500 3 582E408
H-3 3 4945E-03 103,679 35 207,358 71 0 0OE+D0 3 62E+02 7.25E+02 3 5000 1.230E+07
1-129 6 6403E-07 103,679 35 207,358.71 0 00E+00 6 88E-02 1 38E-01 § 0000 §.213E406
Kr-85 7 B250E-02 103,679 35 207,358 71 0 00E+00 8 11E+03 1 62E+04 7 0000 5.980E+05
Np-237 3 1567E-05 103,679 35 207,358 71 0 00E+00 3.27E+00 6 S5E+00 11 0000 6 850E+04
Pa-231 1 3372E-09 103,679 35 207,358 71 0 O0E+00 1.39E-04 2 77E-04
Pb-210 3 0644E-11 103,679.35 207,358 71 0 00E+00 3 18E-06 6.35E-06
Pm-147 6 5188E-03 103,679.35 207,358 71 0 00E+00 6 76E+02 1.35E+03
Pu-238 1 4769E-01 103,679 35 207,358 71 0 00E+00 1.53E+04 3 06E+04
Pu-239 6 9502E-04 103,679 35 207,358 71 0 OOE+00 7.21E+01 1.44E+02
Pu-240 3 7928E-04 103,679 35 207,358 71 0 00E+00 3 93E+01 7.86E+01
Pu-241 1 0565E-01 103,679 35 207,358 71 0 0DE+00 1 10E+04 2.19E+04
Pu-242 3 0911E-06 103,679 35 207,358.71 0 00E+00 3.20E-01 6 41E-01
Ra-226 1 1081E-10 103,679 35 207,358.71 0 00E+00 1.15E-05 2 30E-05
Ra-228 2 1185E-14 103,679 35 207,358 71 0 00E+00 2.20E-09 4 39E-09
Ru-106 2 3621E-07 103,679 35 207,358 71 0 OOE+00 2.45E-02 4 90E-02
Se-79 1.2339E-05 103,679 35 207,358 71 0 OOE+00 1.28E+00 2 56E+00
Sn-126 1 0194E-05 103,679 35 207,358 71 0.00E+00 1 06E+00 2.11E+00
Sr-90 1 6932E+00 103,679.35 207,358 71 0 DOE+00 1 76E+05 351E+05
Tc-99 3.8056E-04 103,679 35 207,358 71 0 OOE+00 3 95E+01 7.89E4+01
Th-229 9 1252E-12 103,679.35 207,358 71 0 O0E+00 9 46E-07 1 BIE-06
Th-230 1.6407E-08 103,679 35 207,358 71 0 00E+00 1 60E-03 3 19E-03
Th-232 2 8937E-14 103,679 35 207,358 71 0 00E+00 3 00E-09 - 6 00E-09 ’
TI-208 4 7272E-08 - 103,679 35 207.358 71 0 00E+00 4.90E-03 9 80E-03 -
U-232 1 2855E-07 103,679 35 207,358 71 0 00E+00 1.33E-02 2 67E-02 Thermal Power
U-233 6 1470E-09 103,679 35 207,358 71 0 00E+00 5.34E-04 1.07E-03 N fHeat _ B g
U-234 & 6069E-05 103,679.35 207,358 71 0 00E+00 5 81E+00 1.16E+01__ -]~ Output Heat Output
U-235 -2 B661E-06 103,679.35 000 - 7.94E-01 4 97E-01 7.94E-01 - (Watts) . (Watts) -
U-236 1 6701E-05 103,679 35 207,358 71 0 00E+00 1 73E+00 3 46E+00 2 69E+03 5.38E+03
U-238 -9 4194E-09 103,679 35 0.00 9 18E-03 8 20E-03 8 18E-03 Total Total
Y-90 1.6932E+00 103,679 35 207,358 71 0 00E+00 1 76E+05 351E405
Other Radionuchkdes - 1 BOE+05 3 60E+05 -
11, Template Selection S: v, Burnup S y, and Checks 5% % = £ =3 -
Temp S y - < 1 N .
From SFD Used |Basis for Par D - -
Reactor Moderator HEAVY WATER HEAVY WATER
Fuel Cladd: ALUM ALUM
BOL HM Constituents ] u
BOL Ennchment % 93 08510638 40 to 100 - - .-
|Bumup y (MWd)* - - - |Basis for burnup used in estimate- - - - - .
From SFD Estimated | -
Nominal [ 103,679 35|Nominal bumup calculated from the heavy metal mass destroyed.
Boundng [ 207,358 71]Bounding bumup assumed 1o be twice nominal bumup - -
Checks N
Estimated Bumup/ -
Burnup Multipli Given Burnup d EOL HWGiven EOL HM
Neorminal 060 1.01
Bounding | 1.20 - -~ -
"Reactor shutdown, core removal, storage shipping or other date confirming that irradiation ceased for fuel
#Total burnup for all fuel iated with this must be divided by BOL heavy metal mass to get specific bumup values (MWIMT)
.
DOE/SNF/REP-078 March 2003
Revision 0 Page C-457 of C-581



Fuel Radionuchde Inventory Worksheet

L Fuel and Template Information ¢/ -~ - ;3 Estimated
Fuel Name: HFIR (INNER) 'Fuel decay start date: 1986 Canister usage:
SNF 1D #: 103 Estimates as of: 2010 18°x10"
Fuel Units & Descr: 442 - 171 CURVED PLATES Template: ATR (Light Water, Alum , 60 to 100%, U)
Heavy Metal Mass: BOL=1234 506kg; EOL=823 667kg *Template Burnup(MWd) 367.2
ROD Storage Sie: SRS Template BOL Heavy Metal Mass (MT): 000116689
Template Decay Time: 20 vears
11. Estmates; + ™i= m - Xa Xy b Yn Ye Gamma Sources
LT Vo - - ~ R o - e - Photon - Total
CvMWd From Nominal B g Fuel Inmal Activity ~ Nominal Fuel  Bounding Fuel Energy  Photons/sec
Radionuchide Template  * Fuel Bumup (MWd)® Burnup (MWd)®  *  (Ci) Inventories(C))  Inventories(Ci) Group {bounding)
Ac-227 6 6313E-10 389,072 50 778,145 01 0 00E+00 2 58E-04 - 5 16E-04 Avg Mev
Am-241 2 0060E-03 389,072 50 778,145 01 0 00E+00 7 BOE+02 1 56E+03 00150 B8 214E416
Am-242m 4.2429E-07 389,072 50 778,145 01 0 00E+00 1 65E-01 3 30E-01 0 0250 1708€+16
Am-243 1 4899E-06 389,072 50 778,145 01 0 00E+00 5 BOE-1 1 16E+00 00378 1490E+18
C-14 5 7135E-09 389,072 50 778,145 01 0 00E+00 2.22E-03 4 45E-03 00575 1 596E+16
C1-36 1 3124E-32 389,072.50 778,145 01 0 00E+00 5 11E-27 1 02E-26 0 0850 8 643E415
Cm-243 1 6443E-07 389,072 50 778,145 01 0 00E+00 6 40E-02 1 28E-01 0 1250 6.525E4+15
Cm-244 2 9330E-05 389,072 50 778,145 01 0 00E+00 1 14E+01 2 28E+01 0.2250 8.320E+15
Co-60 5 3186E-06 389,072 50 778,145 01 0 00E+00 2 07E+00 4 14E+00 0.3750 3 622E+15
Cs-134 3 1563E-03 389,072 50 778,145 01 0 0OE+00 1 23E+03 2 46E+03 05750 5.908E+16
Cs-135 J 4477E-06 389,072 50 778,145 01 0 00E+00 1 34E+00 2 68E+00 0 8500 9 988E+14
Cs-137 2 0313E+00 389.072 50 778,145 01 0 00E+00 7 90E+05 158E+06 1 2500 5.703E+14
Eu-154 24513E02 389,072 50 778,145 01 0 00E+00 9 54E+03 1.91E+04 17500 2618E+413
Eu-155 4 B175E-03 389,072 50 778,145 0 0 00E+00 1 87E+03 3.75E+03 22500 2.206E+09
Fe-55 1.2397E-04 389,072 50 778,145 0 0 O0OE+00 4 82E+01 9 65E+01 27500 1.298E+09
H-3 4 5697E-03 389,072 50 778,145 0t 0 00E+00 178E+03 3 56E+03 3.5000 5 963E+06
1-129 7 S300E-07 389,072.50 778,145 01 0 00E+00 2 93E-01 5 86E-01 5 0000 3372E+05
Kr-85 1 0850E-01 389,072 50 778,145 01 0 00E+00 4 22E+04 8 44E+04 7 0000 3722E+04
Np-237 9 S561E-06 389,072.50 778,145 01 0 00E+00 3 72E+00 7 44E+00 11 0000 4 172E+03
Pa-231 2 0359E-09 389,072 50 778,145 01 0 DOE+00 7 92E-04 1 58E-03
Pb-210 4 9728E-11 389,072 50 778,145 01 0 00E+00 1 93E-05 3 87E-05
Pm-147 4 8502E-02 389,072 50 778,145 01 0 0CE+00 1 89E+04 377E+04
Pu-238 1 B254E-02 389,072 50 778,145 01 0 O0E+00 7.10E+03 142E+04
Pu-239 4.2810E-04 389,072 50 778,145 01 0 00E+00 1 67E+02 3.33E+02
Pu-240 2 4368E-04 389,072 50 778,145 01 0 00E+00 9 48E+01 1 90E+02
Pu-241 3.3415E-02 389,072 50 778,145 01 0 O0E+00 1 30E+04 2 60E+04
Pu-242 3 6329E-07 389,072.50 778,145 01 0 00E+00 141E-01 2 83E-01
Ra-226 2 2854E-10 389,072.50 778,145 01 0 00E+00 8 83E-05 1 78E-04
Ra-228 12426E-14 389,072 50 778,145 01 0 00E+00 4 83E-09 9 67E09
Ru-106 6 3589E-06 389,072 50 778,145 01 0 O0E+00 2 47E+00 4 95E+00
Se-79 1 2833E-05 389,072 50 778,145 0t 0 OOE+00 5 03E+00 1 01E+01
Sn-126 11574E-05 389,072 50 778,145 01 0 0CE+00 4 50E+00 9 01E+00
Sr-90 1 9248E+00 389,072 50 778,145 01 0 00E+00 7.49E+05 1.50E+06
Tc-99 4.2239E-04 389,072 50 778,145 01 0 00E+00 1 64E+02 3.29E+02
Th-229 5 0953E-12 389,072 50 778,145 01 0 00E+00 1 98E-06 3 96E-06
Th-230 4.1885E-08 389,072 50 778,145.01 0 00E+00 1 63E-02 3.26E-02
Th-232 1 9270E-14 «_389,072.50 778,145 01 0 00E+00 7 50E-09 1 50E-03
T+-208 4 6024E-08 389,072.50 778,145 01 0 00E+00 1 79E-02 3 58E-02
U-232 1 2582E-07 389 072 50 778,145 01 0 DOE+00 4 90E-02 9 79E-02 Thermal Power
U-233 2 5825E-09 389,072 50 778,145 01 0 00E+00 1 00E-03 201E-03 Nominal Heat Bounding
U-234 1 BAS0E-04 389,072 50 778,145 0t 0 00E+00 7 18E+01 1 44E402 - Qutput Heat Output
U-235 -2 7235E-06 389,072 50 000 2.48E+00 1 42E+00 2 48E+00 (Watts) (Watts)
U-236 1 5493E-05 389,072 50 778,145 01 0 00E+00 6 03E+00 1.21E401 9.28E+03 1 86E+04
U-238 -4 2851€-09 389,072 50 000 2 92E-02 2.76E-02 2 92E-02 Total Total
Y-90 1 9254E+00 389,07250 . 778,145.01 0 00E+00 7 49E+05 1.50E+06
Other Radionuchdes 7 52E+05 1 50E4+-08
I11. Template Selection S y, Burnup § Y. and Checks s e < u pvr 5%
Template Selection Summary . ] -
From SFD Used |Basis for Parameter Ditferences:
Reactor Moderator LIGHT WATER LIGHT WATER
Fuel Cladding: ALUM ALUM
BOL HM Constituents U U
BOL Enrichment %. 92 954 60 to 100
|Bumup Summary (Mwd)® |Basis for burnup used in
From SFD Estimated - -
Nominat { 283936 38 389 072.50[Nominal bumup cakulated from the heavy metal mass destroyed.
Bounding | 778 145.01]Bounding bumup assumed bo be twice nommal bumup
Checks
Estimated Bumnup/
Burmnup Muttipl: Given Burnup Esti d EOL HW/Given EOL HM
Nomnal I 1 00| 1.37 | 1 03[
Bounding | 2 00|
‘Reactor , core I, storage, shipping or other date confimung that iradiabon ceased for fuel
*Total bumup for all fuel clated with this worksh must be divided by BOL heavy metal mass to get specific bumup values (MWdMT)
DOE/SNF/REP-078 March 2003
Revsion 0 Page C-458 of C-581
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~Fuel Radionuchide inventory Worksheet -

11 Foel and Template Information .. i. 75 Estimated
Fuel Name HFIR (INNER) 'Fuel decay start date 1986 Canister usage
SNFID #. 1083 - Estumates as of, 2010 18°x10°
Fuel Units & Descr: 54 - 171 CURVED PLATES Template ATR (Light Water Alum., 60t 100%, U)
Heavy Metal Mass  BOL=148 446kg EOL=115285kg 2Template Burnup{(MWd) 367.2 >
ROD Storage Site SRS Template BOL Heavy Metal Mass {MT) 0.00116689
s - ~ - - Template Decay Time 20 years
11, Estimates .. " - m - - Xn Xy b Yo Yo Gamma Sources
- . . R , Photon _  Total
. . CUMWd From . Nomunal Bounding Fue! initial Activity  Nominal Fuel  Bounding Fuel Energy  Photons/sec
Radionuchde - Template Fuel Burnup (MWd)® Bumup (MWd)’ - - (e - Inventonies(Ci) Inventones{Ci) Group (bounding)
Ac-227 6 6313E-10 34,142 58 68,285 16 0 DOE+00 2.26E-05 4 53E-05 Avg MeV —
Am-241 2 0060E-03 34,142 58 68,285 16 0 00E+00 -- 6 85E+01 137E+02 00150 7.208E+15
Am-242m 4.2429E-07 34,142 58 68,285 16 0 00E+00 1 45E-02 2.90E-02 00250 1499E+415
Am-243 1 4899E-06 34,142.58 68,285 16 0 00E+00 5 09E-02 1 02E-01 00375 1.307E+415
C-14 5 7135E-09 34,142.58 68,285 16 0 00E+00 - _195E-04 3 90E-04 00575 1.400E+15
CL36 13124E-32 34,142.58 68,285 16 0 00E+00 4 48E-28 8 96E-28 00850 8.462E+14
Cm-243 1 6443E-07 34,142 58 €8,285 16 0 00E+00 5 61E-03 112E-02 01250 5 726E+14
Cm-244 2 9330E-05 34.14258 68,285 16 0 DOE+00 1 00E+00 2 00E+00 02250 7.301E414
Co-60 5 3186E-06 34,142 58 68,285 16 0 00E+00 1 82E-01 3 63E-01 0.3750 3 17BE+14
Cs-134 3 1563E-03 34,142 58 68,285 16 0 00E+00 1 08E+02 2 16E+02 0.5750 5 184E+15
Cs-135 3 4477E-06 34,142 58 68,285 16 0 OOE+00 1.18E-01 2 35E-01 08500 8 765E+13
Cs-137 2.0313E+00 34,142 58 68,285 16 0 OOE+00 6 94E+04 1 39E+05 1.2500 5 005E+13
Eu-154 2 4513E-02 34,142.58 68 285 16 0 00E+00 8.37E+02 1 67E+03 17500 22976412 _
Eu-155 4 817503 34,142 58 68,285 16 0 00E+00 1 64E+02 3.29E402 2.2500 2.015E+08
Fe-55 1.2397E-04 34,14258 68,285 16 0.00E+00 4.23E+00 8 46E+00 2.7500 1139E+08
H-3 4 5697E-03 34,142 58 68,285 16 0 OOE+00 1 56E+02 3 12E402 3.5000 5.233E405
1-129 7 5300E-07 34,14258 68,285 16 0 0QE+00 2 57E-02 5 14E-02 50000 2.959E+04
Kr-85 1 0BSOE-01 34,142 58 - 68,285.16 0 00E+00 3 70E+03 7 41E+403 7 0000 3267E+03
Np-237 9 5561E-06 - 34,142 58 68,285.16 0 00E+00 3.26E-01 6 S3E-01 11 0000 3 661E+02
Pa-231 2 0359E-09 34,142 58 68,285 16 0 00E+00 6 95E-05 1.39E-04
Pb-210 4 9728E-11 34,142.58 68,285 16 0 00E+00 1 70E-06 3 40E-06 ! :
Pm-147 4 8502E-02 34,142.58 68,285 16 0 00E+00 1.66E+03 3.31E+03
Pu-238 1 8254E-02 34,142.58 68,285 16 0 00E+00 6.23E+02 1.25E+03
Pu-239 4 2810E-04 34,142 58 68,285 16 0O 0CE+00 146E+01 2 92E+01
Pu-240 2 4368E-04 34,142 58 68,285 16 0 00E+00 8 32E+00 1 66E+01
Pu-241 3 3415E-02 34,142 58 68,285 16 0 00E+00 1 14E+03 2 28E+03
Pu-242 3 6329E-07 34,14258 68,285.16 0 00E+00 1.24E-02 2 48E-02
Ra-226 2.2854E-10 34,142 58 68,285 16 0 00E+00 7.80E-06 156E-05
Ra-228 1.2426E-14 34,142 58 68,285 16 0 00E+00 4.24E-10 8 49E-10
Ru-106 6.3589E-06 34,142.58 68,285 16 0 00E+00 2 17E-01 4.34E-01
Se-79 1.2933E-05 34,142.58 68,285 16 0 00E+00 4 42E-01 8 83E-01
Sn-126 1 1574E05 34,142.58 68,285 16 0 00E+00 3 95E-01 7 90E-O1
Sr-90 1 9248E+00 34,142.58 68,285 16 - 0 00E+00 6 57TE+04 1.31E+05
Tc-99 4 223904 34,14258 68,285 16 0 OOE+00 1 44E+01 2 BSE+01
Th-229 5 0953E-12 34,14258 68,285 16 0 00E+00 174E-07 3 4BE-07 -
Th-230 4 1885E-08 34,14258 68,28516 - — 0 DOE+00 1436-03 2 86E-03
Th-232 1 9270E-14 34,142 58 68,285 16 0 0OE+00 6.58E-10 1.32E-09
T1H208 4 6024E-08 - 34,142 58 - 6828516 0 00E+00 1.57E-03 3.14E-03
U-232 1.2582E-07 34,142.58 - 68,285 16 0 00E+00 4 30E-03 8 59E-03 Thermal Power
U-233 2.5825E-09 34,142.58 68,285 16 0 00E+00 8 B2E-05 1 76E-04 IHeat B d
U-234 1 B450E-4 34,142.58 68,285 16 0 00E+00 6 30E+00 1.26E+01 _-Output | Heat Output
U-235 ~2.7235E-06 34,14258 000 2 99€-01 2 06E-01 2 99E-01 (Watts) -~ (Watts) -
U-236 1 5493E-05 34,142 58 68,285 16 0 00E+00 5 29E-01 1 D6E+00 8 14E402 1.63E+03
U-238 -4.2851E-09 34,142 58 000 - 342E-03 3 28E-03 342E-03 Tota! Total
Y-90 1 9254E+00 34,142 58 68,285.16 0 00E+00 6 57E+04 1.31E4+05
Other Radionuclides - ~ < - - -o - 6 60E+04 1 32E+05 - -
TIL Tempt Colocts v, Burnup v, and Checks “~ > « =¥ 2t kit ~ - - - -
[Template Select y i e C
From SFD ~ Used - - |Basis for Parameter Differences -
Reactor Moderator- UGHT WATER LIGHT WATER - f
Fuel Cladding" ALUM ALUM : .
BOL HM Constituents u U -
BOL Emr t % 93 141 60 to 100 — - - -
Burnup § y (MWd)* - - - |Basis for bumup used in estimate: - . . ..
From SFD Estimated | . I
inal [ 34,142.58) 31,404 49|Nommal bumup taken directy from SFD (converted to MWd)
Bounding | 68.285 16]Bounding bumnup assumed fo be bwice hominal burmcp
Checks - e e - - - - -
Estimated Bumup/
p ipd Given Burnup Estimated EOL HMW/Given EOL HM
inal | 073 0 -
Bounding | 146 1 - - - - R
TReactor shutdown, core removal, storage, shipping or other date confimung that irradiaton ceased for fuel
*Total bumup for all fuet assoaa!edwm\lhlsworksheelnmstbedvsdedbyBOLheavymetalmassloge(spedﬁcbtmupvalws (MWdMT)
DOE/SNF/REP-078 March 2003
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Fuel Radionuchde Inventory Worksheet

L Fuel and Template Infor Y il - Estimated
Fuel Name: HFIR (OUTER) "Fuel decay start date- 1986 Cansster usage:
SNF ID #; 707 Estimstes as of: 2010 24"x10'
Fuel Units & Descr: 54 - 369 CURVED PLATES Tempiate: ATR (Light Water, Alum., 60 to 100%, U)
Heavy Metal Mass: BOL=388 687kg; EOL=322.364kg *Template Burnup(MWd) 367.2
ROD Storage Site: SRS Template BOL Heavy Metal Mass (MT), 000116688
Template Decay Time: 20 years
1L Estimates - - .. m X Xp b © Ve Yo - Gamma Sources
.- - B - - T - Photon - ~ Total -
CUMWd From Nominal Bounding Fuel intial Activity  Nominal Fuel , Bounding F Energy - Photons/sec
Radionuchide Template Fuel Burnup (MWd)® Bumup (MWd)* (Ci) Inventones(Ci) Inventones(Ci) Group {bounding)
Ac-227 6 6313E-10 89,397 92 178,795 84 0 00E+00 5 93E-05 1.19E-04 Avg. MeV
Am-241 2.0060E-03 89.397 92 178,795 84 0 00E+00 1.79E+02 3 59E+02 00150 1887E+16
Am-242m 4.2429E-07 89,397 92 178,795 84 0 00E+00 379E-02 7 59E-02 - 00250 3 925E+15
Am-243 1 4899E-06 89,397 92 178,795 84 0 00E+00 1 33E-01 2 66E-01 00375 3 423E+15
C-14 5 7135E-09 89,397 92 178,795.84 0 00E+00 511E-04 1 02E-03 00575 3 666E+15
CI-36 1.3124E-32 89,397 92 178,795 84 0 OOE+00 1.17E-27 - 235E-27 0 0850 2216E+15
Cm-243 1 6443E-07 89,397 92 178,795 84 0 00E+00 1 47E-02 2 94E-02 0 1250 1499E+15
Cm-244 2 9330E-05 89,397.92 178,795 84 0 00E+00 2 62E+00 5 24E+00 02250 1.912E+15
Co-60 5 3186E-06 89,397.92 178,795 84 0 O0E+00 4 75E-01 9 51E-01 03750 8.322E+14
Cs-134 3 1563E-03 89,397.92 178,795 84 0 OOE+00 2 82E+02 S B4E+02 05750 1.357E+16
Cs-135 3 4477E-06 89,397.92 178,795 84 0 00E+D0 3 08E-01 6 16E-01 0 8500 2.295E+14
Cs-137 2 0313E+00 89,397 92 178,795 84 0 00E+00 1 82E+05 3 B3E+05 12500 1.310E+14
Eu-154 24513E-02 89,397 92 178,795 84 0 00E+00 2 19E+03 4 38E+03 17500 6.015E+12
Eu-155 4 8175E-03 89,397 92 178,795 84 0 00E+00 4 31E+02 8 61E+02 2.2500 5.276E408
Fe-55 12397E-04 89,397 92 178,795 84 0 00E+00 1 11E+01 2.22E+01 27500 2.983E+08
H-3 4 S697E-03 89,397 92 178,795 84 0 0OE+D0 4 09E+02 8 17E+02 3 5000 1.370E+06
1-129 7 5300E-07 89,397 92 178,795 84 0 00E+00 6 73E-02 1 35E-01 5 0000 7 748E404
Kr-85 1 0850E-01 89,397 92 178,795 84 0 00E+00 9 70E+03 1 94E+04 7 0000 8 553E403
Np-237 9 5561E-06 89,397 92 178,795 84 0 00E+00 8 54E-01 1.71E+00 11 0000 9 586E+02
Pa-231 2 0359E-09 89,397 92 178,795 84 0 00E+00 182E-04 3 64E-04
Pb-210 4 9728€-11 89,397 92 178,795 84 0 00E+00 4 45E-06 8 89E-08
Pm-147 4 B502E-02 89,397 g2 178,795 84 0 DOE+00 4.34E+03 8 67E+03
Pu-238 1 8254E-02 89,397 92 178,795 84 0 0D0E+00 1 63E403 3.26E+03
Pu-239 4.2810E-04 89,397 92 178,795 84 0 00E+00 3 83E+01 7 65E+01
Pu-240 2 4368E-04 89,397 92 178,795 84 0 OOE+00 2.18E+01 4 36E+01
Pu-241 3.3415E-02 89,397 92 178,795 84 0.00E+00 2 99E+03 5 97E+03
Pu-242 3 6329E-07 89,397 92 178,795 84 0.00E+00 3.25E-02 6 SOE-02 )
Ra-226 2 2854E-10 89,397.92 178,795 84 0 00E+00 2 04E-05 4 09E-05
Ra-228 1.2426E-14 89,397.92 178,795 84 0 00E+00 1 11E-09 2 22E-09
Ru-106 6 3589E-06 89,397.92 178,795 84 0 OOE+DO 5 68E-01 1 14E+00
Se-79 1 2933E-05 89,397.92 178,795 84 0 00E+00 1 16E+00 2 31E+00
Sn-126 1 1574E-05 89,397 92 178,795 84 0 OOE+00 1 03E+00 2 07E+00
Sr-90 1 9248E+00 89,397 92 178,795 84 0 00E+00 1 72E+05 3 44E+05
Tc-99 4 2239E-04 89,397 92 178,795 84 0 0OE+00 3 78E401 7 S5SE+01
Th-229 S 0953E-12 89,397 92 178,795 84 0 00E+00 4 S6E-07 9 11E-07
Th-230 4 1885E-08 89,397 92 178,795 84 0 00E+00 3 74E-03 7 49E-03
Th-232 19270E-14 89,397 92 178,795 84 0 00E+00 - 172E-09 3 45E-09
T1-208 4 6024E-08 89,397 92 178,795 84 0 00E+00 4 11E-03 8.23E-03
U-232 1.2582E-07 89,397 92 178,795 84 0 00E+00 1 12E-02 2.25E-02 Thermal Power
U-233 2 5825E-09 89,397 92 -178,795 84 0 00E+00 2 31E-04 4 62E-04 L, Heat B ding .
U-234 1 8450E-04 89,397 92 178,795 84 0 00E+00 1 65E+01 3.30E+01 Output -~ Heat Output-
U-235 -2 7235E-06 89,397 92 000 7.82E-01 5.39E-01 7.82E-01 {(Watts) .__{Watts)
U-236 1.5493E-05 89,397 92 178,795 84 0 00E+00 1 39E+00 2.77E+00 2 13E+03 4.26E+03
U-238 -4.2851E-09 89,397 92 000 8 96E-03 8 58E-03 8 96E-03 Total Total
Y-90 1 9254E+00 89,397.92 178,795 84 0 00E+00 1 72E+05 3 44E+05
Other Radionuchdes 1 73E+05 3 46E4+05
I11. Template Selection S Y. Burmp S ¥, and Checks & =722 e or g - -
Template Selection Summary =
From SFD Used ]Basis for Parameter Differences:
Reactor Moderator LIGHT WATER LIGHT WATER -
Fuel C| ALUM ALUM
BOL HM Constituents U U
BOL Enrichment % 93141 60 10 100
|Burnup Summary (MWd)® [Basis for bumup used in
From SFD -
Nominal | 89,397 92 62.808 58|Nominal bumup taken directly irom SFD (converted to M)
Bounding | 178 795.84]Bounding bumup assumed %o be twios nominal burmup.
Checks
Estimated Burnup/ )
B Aultip Given Bumup E d EOL HWGrven EOL HM -
N 1 073 0 70] 093]
Bounding | 146
*Reactor shutdown, core removal, storage, stwpping or other date confirming that irraciation ceased for fuel
*Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific burmup values (MWJAMT)
DOE/SNF/REP-078 March 2003
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Fuel Radionuclide Inventory Worksheet

1. Fuel and Template Information ;.0 5.

Estimated

Fuel Name HFIR (OUTER) "Fuel decay start date- 1986 Canister usage
SNF 1D #: 1084 Estimates as of 2010 24°x10'
Fuel Units & Descr: 442 - 369 CURVED PLATES Template ATR (Light Water, Alum , 60 to 100%, U
Heavy Metal Mass® BOL=3232.3%g EOL=2303 174kg Template Bumup(MWd) 367.2
ROD Storage Ste SRS Template BOL Heavy Metal Mass (MT): 000116689
T Decay Time 20 years
11, Estmates « - ~"% m X - - Xy - b Yo Yo Gamma Sources
) - . . . . . . - -§ Photon Total
A - CYMWdFrom Nommnal Bounding Fuel [nitial Actvity N 1 Fuel  Bounding Fuel Energy * Photons/sec
Radonuclide “Template - - Fuel Burnup (MWd)® Bumup (MWd)® - (C) . Inventories(Ci) ~_lInventories(Ci) Group - {bounding)
Ac-227 6 6313E-10 879,986 15 1,769,972 29 0 OOE+00 5 B4E-04 1 17E-03 Avg MeV
Am-241 2 0060E-03 879,986 15 1,759,972 29 0 OOE+00 1 77E+03 3 63E+03 00150 1858E+17
Am-242m 4.2429E07 879,986 15 1,759,972 29 0 OOE+00 3 73E-01 7 47E-01 00250 3 863E+16
Am-243 1 4899E-06 879,986 15 1,759,972.29 0 DOE+00 1 31E+00 2 62E+00 00375 3.370E416
C-14 5 7135E-09 879,986 15 1,759,972.29 0 DOE+00 5 03E-03 1 01E-02 00575 3 609E+16
CH36 13124E-32 879,986 15 1,759,972.29 0 00E+00 1.15E-26 2.31E-26 00850 2181E+16
Cm-243 1 6443E-07 879,986.15 1,759,972.29 0 00E+00 1.45E-01 2 89E-01 01250 1476E+16
Cm-244 2 9330E-05 879,986.15 1,759,972 29 0 00E+00 2 58E+01 5 16E+01 02250 1.882E+16
Co-60 -5 3186E-06 879,986 15 1,759,972 29 0 00E+00 4 68E+00 9 36E+00 0.3750 8192E415
Cs-134 3.1563E-03 879,986 15 1,759,972 29 0 00E+00 2.78E+403 §.56E+03 05750 1.336E417
Cs-135 3 4477E-08 879,986 15 1,759,972 29 0 00E+00 3 03E+00 6.07E+00 08500 2259E415
Cs-137 2 0313E+00 879,986 15 1,759,972 29 0 00E+00 1 79E+06 3.568E+06 1.2500 1.290E+415
Eu-154 2 4513E-02 879,986 15 1,759,972.29 0 00E+00 2 16E+04 4.31E+04 17500 5921E413
Eu-155 4 B175E-03 879,986 15 1,759,972.29 0 0OE+00 4 24E403 8 48E+03 2.2500 5 193E209
Fe-55 1 2397E-04 879,986 15 1,759,972.29 0 DOE+00 1 09E+02 2 18E+02 2.7500 2 936E+09
H3 4 5697E-03 879,986 15 1,759,972.29 0 DOE+00 4 02E+03 8 04E+03 3.5000 1.349E407
1129 7 5300E-07 §79,986.15 1,759,972.29 0 00E+00 6 63E-01 1 33E+00 § 0000 7 626E405
Kr-85 1 0850E-01 879,986 15 1,759,972.29 0 DOE+00 9 55E+04 191E+405 7 0000 B.419E+04
Np-237 9 5561E-06 879,986 15 1,759,972 29 0 0DE+00 8 41E+00 1 68E+01 110000 9 435E+03
Pa-231 2.0359E-09 879.986 15 - 1,759,972 29 0 O0E+00 1.79E-03 3 58E-03
Pb-210 4 9728E-11 879,986 15 1,759,972 29 0 00E+00 4 38E-05 8 75E-05
Pm-147 4 8502602 879,986 15 1,759,972 29 0 00E+00 4.27E+04 8 54E+04
Pu-238 1 8254E-02 879,986 15 1,759,972.29 0 00E+00 1 61E+04 321E+04
Pu-239 4.2810E-04 879,986 15 1,759,972.29 0 OOE+00 3 77E402 7 53E+02
Pu-240 2 4368E-04 879,986 15 1,759.972.29 0 00E+00 2 14E+02 4 29E+02
Pu-241 3 3415E-02 879,986 15 1,759,972.29 0 DOE+00 2 84E+D4 5 8BE+04
Pu-242 3 6329E07 879,986 15 1,759,972.29 0 00E+00 3 20E-01 6.39E-01
Ra-226 2.2854E-10 879,986.15 1,759,872.29 0 00E+00 2 0O1E-04 4.02E-04
Ra-228 1.2426E-14 879,986 15 1,759,972.29 0 00E+00 1.09E-08 2 19E-08
Ru-106 6 3589E-06 879,986 15 1,759,972.29 0 00E+00 § 60E+00 1.12E+01
Se-79 1.2933E-05 879,986 15 1,759,972 29 0 OOE+00 1.14E401 2.28E+01
Sn-126 1.1574E-05 879,986 15 1,759,972 29 0 00E+00 1 02E+01 2 04E+01
Sr-90 1.9248E+00 879,986 15 1,759,972 29 0 00E+00 1 69E+06 3 39E+06
Tc-99 4.2239E-04 879,986 15 1,759,972.29 0 00E+00 3 72E+02 7.43E+02
Th-229 5 0953E-12 879,986 15 1,759,972.29 0 00E+00 4 48E-06 8 97E-06
Th-230 4 1885E-08 879,986 15 1,759,972.29 0 O0E+00 3 69E-02 7.37E-02
Th-232 19270E-14 879,966 15 1,759,972.29 0 00E+00 1 70E-08 3.39E-08
T-208 4 6024E-08 879,986.15 1,759,972.29 0 DOE+00 4 05E-02 8 10E-02
U-232 1.2582E-07 879,986 15 1,759,972.29 0 00E+00 1.11E-01 221E-01 Thermal Power
U-233 2.5825E-09 879,986 15 1,759,972 29 0 00E+00 2.27E-03 4 55E-03 | Heat . Bound
U-234 1.8450E-04 879,986 15 1,759,972 29 0 O0E+00 1.62E+02 3.25E+02 . ~Output - Heat Output
Toons 2 7235E-08 ~ 879.986 15 000 6 49E+00 4 10E+00 6 49E+00 (watts) > (Watts)




Fue} Radionuclide Inventory Worksheet -

L Fuel and Template Information;, *, > . 2§ Estimated
Fuel Name: HIFAR (UALX-HEU) AUSTRALIA "Fuel decay start date, 1998 Canister usage:
SNF ID #: 680 Estimates as of. 2010 18°x10°
Fuel Units & Descr: 240 - 12 CURVED PLATES Template HFBR (Heavy Water, Alum , 40 to 100%, U)
Heavy Metal Mass: BOL=45.192kg, EOL=33 624kg *Template Burnup(MWd). 1646
ROD Storage Site: SRS Tempilate BOL Heavy Metal Mass (MT)* 0000377
Template Decay Time 10 years
11, Estimates { = . . ¢ m Xa X b Yn Yo Gamma Sources
s - P Photon Total
CvMwd From Nommnal = Bounding Fuel nitial Activity Nominal Fuel  Bounding Fuel Energy  Pholons/sec
Radionuchide Template Fuel Burnup (MWd)® Bumup (MWd)? (Ci) Inventories(Ci) Inventories(Ci) § © Group (bounding)
Ac-227 1 3262E-10 10,655 32 21,310 64 0 00E+00 141E-06 2 83E-06 Avg. MeV —
Am-241 5 9611E-03 10,655 32 21,310 64 0 00E+00 6 35E+01 1 27E+02 00150 2913E+15
Am-242m 1 4332E-06 10,655 32 21,310 64 0 00E+00 1.53E-02 J05EQ2 00250 6 071E+14
Am-243 3 7132E-05 10,655 32 21,31064 0 00E+00 3.96E-01 7 91E-01 0.0375 5 493E+14
C-14 2 6501E-08 10,655 32 21,310 64 0 00E+00 2.82E-04 § 65E-04 00575 5 6526414
CH36 4 4441E-31 10,655 32 21,31064 0 DOE+00 4.74E-27 9 47E-27 0.0850 3.502E+14
Cm-243 7 2722E-06 10,655 32 21,31064 0 00E+00 7.75-02 1 55E-01 01250 2 620E+14
Cm-244 6 8226E-03 10,655 32 21,31064 0 00E+00 7 27E+01 145E+02 0.2250 2 956E+14
Co-60 18117E-04 10,655 32 21,31064 0 00E+00 1 93E+00 3 86E400 0.3750 1.306E+14
Cs-134 3 0595E-01 10,655 32 21,31064 0 00E+00 3 26E+03 6 52E+03 0.5750 2.359€+15
Cs-135 4 2564E-06 10,655 32 21,31064 0 00E+00 4 54E-02 9 07E-02 08500 2767E+14
Cs-137 2 5650E+00 10,655 32 21,31064 0 00E+00 2 73E+04 5 47E+04 1.2500 6 953E+13
Eu-154 1 1628E-01 10,655 32 21,31064 0 00E+00 124E403 2 48E+03 17500 2003E+12
Eu-155 § 7776E-02 10,655 32 21,31064 0 O0OE+00 6 16E+02 1.23E+03 2.2500 8766E+10
Fe-55 1 9465E-02 10,655 32 21,31064 0 00E+00 2 07E+02 4 15E+02 2.7500 1310E+09
H-3 8 1045E-03 10,655 32 21,31064 0 00E+00 8 64E+01 1.73E402 3.5000 1.590E+08
1-129 6 B403E-07 10,655 32 21,310 64 0 00E+00 7 08E-03 142E-02 5 0000 9.223E+05
Kr-85 2 0620E-01 10,655 32 21,310 64 0 00E+00 2 20E+03 4 39E+03 70000 1 060E+05
Np-237 3 1513E-05 10,655.32 21,31064 0 00E+00 3 36E-01 6 72E-01 110000 1.216E404
Pa-231 6 0304E-10 10,655 32 21,31064 0 0OE+00 6 43E-06 129E-05
Pb-210 27017E-12 10,655 32 21,310 64 0 O0E+00 2 88E-08 5 76E-08
Pm-147 3 4210E-01 10,655 32 21,31064 0.00E+00 3 65E+03 7 29E+03
Pu-238 1 6622E-01 10,655 32 2131064 0 00E+00 177E+03 3 S4E+03
Pu-239 6 9563E-04 10,655.32 21,310 64 0 00E+00 7 41E+00 1 48E+01
Pu-240 3.7169E-04 10,655.32 21,310 64 0 00E+00 3 96E+00 7.92E+00
Pu-241 2.1731E-01 10.655.32 21,310 64 0 00E+00 2 32E+03 4 63E+03
Pu-242 3 0911E-06 10 655.32 21,310 64 0 O0E+00 3 29€-02 6 59E-02
Ra-226 1.9435E-11 10,655.32 2131064 0 COE+D0 2 07E-07 4 14E-07
Ra-228 6.1725E-15 10,6565.32 21,310 64 0 00E+00 6 58E-11 1.32E-10
Ru-106 7 0778E-03 10,655.32 21,31064 0 00E+00 7.54E+01 151E+02
Se-79 1.2339E-05 10,655 32 21,31064 0 OOE+D0 1 31E-01 2 63E-01
Sn-126 1 0194E-05 10,655 32 21,31064 0 00E+00 1 09€-01 2 17E-01
Sr-90 2 4186E+00 1065532 . 21,31064 0 00E+00 2.58E+04 5 15E+04
Tc-99 3 8056E-04 10,655 32 21,31064 0 00E+00 4 0SE+00 8 11E+00
Th-229 2 0097E-12 10,655 32 21,31064 0 00E+00 214E-08 4 28E-08
Th-230 6 0577E-03 10,655 32 21,310 64 0 0CE+00 6 45E-05 129604
Th-232 1.2473E-14 10,655 32 21,31064 0 00E+00 1.33E-10 2 66E-10
Ti-208 4 8791E-08 10,655 32 21,31064 0 0OE+00 5.20E-04 1 04E-03
U-232 1 3821E-07 10,655 32 21,310 64 0 00E+00 1.47E-03 2 95E-03 Thermal Power
U-233 2 3906E-09 10,655 32 21,310 64 0 D0E+00 2.55E-05 S 09E-05 Heat g ,
U-234 4 7697E-05 10,655 32 21,310 64 0 D0E+00 5 O8E-01 1 02E+00 Output < . Heat Output
U-235 -2 8661E-06 10,655 32 000 7 80E-02 4.74E-02 7 80E-02 (Watts) o (Watts)
U-236 1 6701E-05 10,655 32 21,310 64 0 00E+00 1.78E-01 3 56E-01 4.20E4+02 3.41E4+02
U-238 -9 4194E-09 10,655 32 000 3 06E-03 2 96E-03 3 06E-03 Total Total
Y-90 2 4192E+00 10,655 32 21,31064 0 00E+00 2 58E+04 5 16E+04
Other Radionuchdes 2 67E+04 5.33E+04
T1L Template Selection S y. Burnup § y, and Checks ** ¢ * £.8, 5 v 4 -
Template vy - |
From SFD Used |Basis for Parameter Differences:
Reactor Moderator HEAVY WATER HEAVY WATER
Fuel Cladding ALUM ALUM
BOL HM C. 1Y) U
BOL Ennchment % | - 79 82555621 40 to 100
[Burmnup Summary (Mwa)? . |Basis for burnup used in -
From SFD Estimated -
Nominat | 10,655. bumup fom the heavy metal mass destroyed.
Bounding | 21,310 64]Bounding bumup assumed % be twioe nominal bumup.
Checks
Estimated Bumup/
Burnup Multipti Given Burnup Esti d EOL. HWGiven EOL HM
N r 054 101
Bounding-| 108]
'Reactor shutdown, core removal, storage, shipping or other date confirming that iradiation ceased for fuel
*Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass 1o get specific bumup values (MWAMT),
DOE/SNF/REP-078 March 2003
Rewvision 0 Page C-462 of C-581

—

{



{

ﬂr-

e

[

-

P—

Fuel Radionuclide Inventory Worksheet
[L Fuel and Template Information:_ . > oot Estimated
Fuel Name HOR (NETHERLANDS) Fuel decay start date 1988 Canister usage
SNFID #: 713 Estimates as of 2010 18"x10"
Fuel Units & Descr: 33 - ASSEMBLY Template ATR (Light Water Alum , 60 to 100%, U)
Heavy Metal Mass- BOL=6.55kg EOL=4 O1kg *Template Burnup{MWd) 3672
ROD Storage Stte SRS Template BOL Heavy Metal Mass (MT) 000116689
~ - Template Decay Time 20 years
{1, Estimates -5 ™« st -m Xn Xp b . Yo Yo Gamma Sources
N . . .- . . 3 Photon . Total
B CVMWd From * N ! Bounding Fuel |nitial Activity N ! Fuel ding Fuel Energy °  Photons/sec
Radionuclide - Template -~ Fuel Burnup (MWd)® Burnup (MWd)® . . (Ci) Inventories(Ci)  Inventones{Ci) Group~  (bounding)
Ac-227 6 6313E-10 2,406 38 4,812 75 0 D0E+00 1 60E-06 3 19E-06 Avg MeV —
Am-241 2 0060E-03 2,406 38 4,812 75 0 00E+00 4 83E+00 9 65E+00 00150 5 030E+14
Am-242m 4.2429E-07 2,406 38 481275 0 00E+00 1 02E-03 2 04E-03 00250 1 056E+14
Am-243 1.4893E-06 2,406 38 481275 0 00E+00 3 59E-03 7 17E-03 00375 9 214E+13
C-14 5 7135E-09 2,406 38 4,812 75 0 00E+00 1.37E-05 275E-05 00575 9 B6IE+13
C1-36 1.3124E-32 2,406 38 4,812 75 0 00E+00 3 16E-29 6 32E-29 0 0850 5 964E+13
Cm-243 1 6443E07 2,406.38 4,812 75 0 00E+00 3 96E-04 7 91E-04 0 1250 4 036E+13
Cm-244 2 9330E-05 2,406 38 4,812.75 0 00E+00 7 06E-02 141E01 0.2250 5146E+13
Co-60 5 3186E-06 2,406.38 4,812.75 0.00E+00 1.28E-02 2 56E-02 03750 2240E+13
Cs-134 3 1563E-03 2,406 38 4,812.75 0 00E+00 7 60E+00 152E+401 05750 3.654E+14
Cs-135 3 4477E-06 2,406 38 481275 0 00E+00 8 30E-03 166E-02 0 8500 6 177E+12
Cs-137 2.0313E+00 2,406 38 481275 0 00E+00 4 BIE+03 9 7BE+03 1.2500 3527E+12
Eu-154 2 4513E-02 2,406 38 4,81275 0 00E+00 5 90E+01 118E+02 17500 1619E+11
Eu-156 4 8175E-03 2,406 38 481275 0 DOE+00 1 16E+01 2 32E+01 2.2500 1420E+07
Fe-55 1.2397E-04 2,406 38 481275 0 D0E+00 2 98E-01 5 97E-01 2 7500 8 029E+06
H3 4 5697E-03 2,406 38 481275 0 00E+00 1 10E401 2.20E401 3.5000 3 683E+04
1-129 7.5300E-07 2,406 38 481275 0 00E+00 181E-03 3 62E-03 S 0000 2 085E+03
Kr-85 1 0850E-01 2,406.38 4,81275 0 00E+00 2 61E402 522E+02 7 0000 2.302E402
Np-237 9 5561E-06 2,406.38 481275 0 00E+00 2.30E-02 4 60E-02 11 0000 2.580E401
Pa-231 2 0359E-09 2,406 38 4,812.75 0 00E+00 4 90E-06 9 BOE-06
Pb-210 4 9728E-11 2,406 38 4,812.75 0 00E+00 1.20E-07 2 39E-07
Pm-147 4 8502E-02 2,406 38 481275 0 00E+00 1 17E+02 2.33E+02 )
Pu-238 1 8254E-02 2,406 38 4,812.75 0 00E+00 4.39E+01 8 79E4+01
Pu-239 4.2810E-04 2,406 38 4,81275 0 0D0E+00 1 03E+00 2 06E+00
Pu-240 2 4368E-04 - 2,406 38 4,81275 0 00E+00 5 86E-D1 1 17E+00
Pu-241 3.3415E-02 2,406 38 4,812 75 0 00E+00 8 04E+01 1 61E+02
Pu-242 3 6329E-07 2,406 38 481275 0 0OE+00 8 74E-04 1 75E€-03
Ra-226 2.2854E-10 2,406 38 481275 0 00E+00 5 S0E-07 1.10E-06
Ra-228 1.2426E-14 2,406 38 4,81275 0 C0E+00 2 99E-11 598E-11
Ru-106 6 3589E-06 2,406.38 4,81275 0 Q0E+00 1.53E-02 3 06E-02
Se-79 1 2933E-05 2,406.38 4,812.75 0 00E+00 3.11E-02 6.22E-02
Sn-126 1 1574E-05 2,406 38 4,812.75 0 00E+00 2 79E-02 5 57E-02
Sr-90 1 9248E+00 2,406 38 481275 0 00E+0Q 4.63E+03 9.26E+03
Tc-99 4 2239E-04 2,406 38 4,81275 0 00E+00 1.02E+00 2 03E+00
Th-229 5 0953E-12 2,406 38 481275 0 D0E+00 1.23E-08 2 45E-08
Th-230 4 1885E-D8 2,406 38 481275 0 0OE+00 101E-04 2 02E-04
Th-232 1.9270E-14 2,406 38 481275 - 0 00E+00 4 64E-11 9 27E-11
Ti-208 4 6024E-08 2,406 38 4,81275 0 00E+00 1 11E-04 2.22E-04
U-232 1.2582E-07 - 2,406.38 4,81275 0 00E+00 3 03E-04 € 06E-04 Thermal Power
U-233 2.5825E-09 2,406 38 4,81275 0 00E+00 6 21E-06 1.24E-05 Nominal Heat Bounding
U-234 1 B450E-04 2,406.38 4,812 75 0 00E+00 4 44E-01 8.88E-01 - Output * Heat Output
U-235 -2 7235E-06 2,406.38 000 1.32E-02 € 63E-03 1.32E-02 (Watts) ° (Watts)
U-236 1 5493E-05 2,406.38 4,812.75 0 00E+00 3.73E-02 7.46E-02 5 74E+01 1.15E402
U-238 -4.2851E-09 2,406 38 000 1.51E-04 141E-04 151E-04 Total Total
Y-90 1 9254E+00 2,406 38 481275 0 00E+00 4 63E+03 9.27E+03
Other Radionuchdes - 4 65E+03 9 31E+03
Til. Template Selection S ¥, Burnup S v, And Checks 568w % o w55 T o B .
Template S S y |
From SFD Used Basis for Parameter Differences
Reactor Moderator-| LIGHT WATER UGHT WATER
Fuel Cladd ALUM ALUM
BOL HM C: u U
BOL Enri t % 93 13082871 60 to 100
[Bumup Summary (MWd)* - Basis for burnup used in estimate-
From SFD Estimated
Nommat | 2,406 38} burmup calculated from the heavy metal mass destroyed
Bounding | 4 812.75|Bounding burmup assumed 1o be twice nominal bumup
Checks S - A
Estmated Burnup/
Burnup Muttipl Given p Esti d EOL HWGiven EOL HM
Nominal 117 104
Bounding | 2.33| ~ - - -
Reactor shutdown, core removal, storage, shipping or other date confirming that irradiabon ceased for fuel
*yotal bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWAI/MT)
DOE/SNF/REP-078 March 2003
Revision 0 Page C-463 of C-581



Fue! Radionuclide Inventory Worksheet - o

L Fuel and Template Information ) ;.5 .03 Estimated
Fuel Name; HTRE (ANP) "Fuel decay start date. 1961 Canister usage.
SNFID #: 105 Estimates as of 2010 18*x10'
Fued Units & Descr; 13 - CANISTER OF SCRAP Template: Pathfinder (Light Water, SST, 60 to 100%. U)
Heavy Metal Mass, BOL=4 55kg, EOL=4.03%g Template Burnup{Mwd): 601
ROD Storage Ste INEEL Template BOL Heavy Metal Mass (MT): 000012882
Template Decay Time: 35 years
IL. Estimates -~ ' . "2 m Xn Xp b Yo 13 Gamma Sources
. T . . - ° ‘ men h Photon ~ Total ~
CyMwd From Nominal Bounding Fuel ntial Activity N I Fuel BoundingFuel |- Energy  Photons/sec
Radionuclide Template Fuel Burnup (MWd)® Bumup (MWd)* {Ci} Inventones(Ci) Inventories(Ci) Group (bounding)
Ac-227 2 3344E-08 482 62 965.24 0 00E+00 1 13E-05 2.25E-05 Avg MeV
Am-241 1 1135E-04 482 62 965.24 0 00E+00 5 37E-02 1 07E-01 00150 7.204E413
Am-242m 8 5075E-09 482 62 965 24 0 DOE+00 4.11E-06 8.21E-06 90250 1497E+13
Am-243 9 8519E-10 482.62 965.24 0 O0E+00 4.75E-07 951E-07 00375 1.205E+13
C-14 2 3012E-04 482 62 96524 0 00E+00 1.11E-01 2.22E-01 00575 1.396E+13
CI-36 1.2261E-06 482 62 96524 0 00E+00 5 92E-04 1.18E-03 00850 B43E+12
Cm-243 2 4875E-10 482 62 965 24 0 DOE+00 1.20E-07 2 40E-07 01250 5.476E+12
Cm-244 2.3178E-09 482 62 965 24 0 OCE+00 112E-06 2.24E-06 0.2250 7.250E+12
Co-60 7 0849E-02 482 62 965 24 0 OCE+00 3 42E+01 6 84E+01 0.3750 3 166E+12
Cs-134 3 0266E-06 482 62 965 24 0 00E+00 1 46E-03 2 92E-03 0.5750 5216E+13
Cs-135 3 0316E-05 482 62 96524 0 00E+00 1 46E-02 2 93E-02 0.8500 5 280E+11
Cs-137 1 4511E+00 482 62 965 24 0 00E+00 7 00E+02 140E+03 12500 5.24BE+12
Eu-154 6 6955E-04 482 62 96524 0 00E+00 3 23E-01 6 46E-01 1.7500 1.362E+10
Eu-155 6 9850E-04 482 62 965 24 0 00E+00 3 37E-01 6 74E-01 2.2500 2.827E+07
Fe-55 1.2318£-03 482 62 965.24 0 00E+00 5 94E-01 1 19E+00 2.7500 8 173E405
H-3 25141E-03 482 62 965.24 0 00E+00 1 21E+00 2 43E+00 3 5000 5.812E+01
1-129 7 3195E-07 482 62 965.24 0 00E+00 3 53E-04 7 07E-04 5 0000 2.391E+01
Kr-85 4 1281E-02 482 62 965.24 Q 00E+00 1 99E+01 3 98E+01 7 0000 2.640E+00
Np-237 1 1489E-06 482 62 965.24 0 00E+00 5 54E-04 1 11E-03 11 0000 2.963E-01
Pa-231 45241E-08 482 62 965 24 0 00E+00 2.18E-05 4 37E-05
Pb-210 6 4476E-13 482.62 965 24 0 00E+00 3 11E-10 6 22E-10
Pm-147 11651E-03 482.62 965 24 0 00E+00 5 62E-01 1.12E+00
Pu-238 2 9517E-04 482 62 965.24 0 00E+00 142E-01 2 BSE-O01
Pu-239 6 6772E-04 482 62 965 24 0 00E+00 3.22E-01 6 45E-01
Pu-240 8 6839E-05 482 62 965 24 0 00E+00 4.19E-02 8.38E-02
Pu-241 7 1514E-04 482 62 965 24 0 O0E+00 3 45E-01 6 90E-01
Pu-242 19717E-09 482 62 965 24 0 00E+00 9 52E-07 1 90E-06
Ra-226 1 7654E-12 482 62 965 24 0 O0E+00 8 52E-10 1 70E-09
Ra-228 8.2928E-12 482 62 965.24 0 00E+00 4 00E-09 8 00E-09
Ru-106 1.8419E-10 482 62 965.24 0 O0E+00 8 89E-08 178E-07
Se-79 1.3223E-05 482 62 965.24 0 00E+00 6 38E-03 1.28E-02
Sn-126 1 1493E-05 482 62 965.24 0 00E+00 § S5E-03 1 11E-02
Sr-90 1.3649E+00 482 62 965.24 0 00E+00 6 59E+02 1 32E+03
Tc-99 4 6656E-04 482 62 965.24 0 00E+00 2 25E-01 4 S0E-01
Th-229 14547E-11 482 62 965.24 0 DOE+00 7 02€-09 140E-08
Th-230 1 6617E-10 482.62 965.24 0 DOE+00 8 02E-08 1 60E-07
Th-232 8 3361E-12 482.62 965.24 0 DOE+00 4 02E-09 8 05E-09
T1-208 2 1664E-08 482 62 965.24 0 00E+00 1 05E-05 2 09E-05
U-232 5 8669E-08 482 62 965 24 0 00E+00 2.83E-05 5 66E-05 Thermal Power
U-233 3 1847E-09 482 62 965 24 0 O0E+00 1.54E-06 3 07E-06 N Heat B g -
U-234 3 8769E-07 482 62 965 24 0 00E+00 1.87E-08 3 74E-04 Output * Heat Output
U-235 -2 7761E-06 482 62 0.00 9 16E-03 7.82E-03 9 16E-03 (Watts) {Watts)
U-236 1 6190E-05 482 62 565 24 0 00E+00 7 81E-03 1.56E-02 8 43E+00 1 69E+401
U-238 -2 8547E-09 482 62 000 1 05E-04 1 03E-04 1.05E-04 Total Totat
Y-90 1 3652E+00 482 62 965.24 0 00E+00 6 S9E+02 1 32E403
Other Radionuclides 7 97E+02 1 59E+03
1. Template Selection S v, Burnup Si y, and Checks # i a3~ o 3
Template Selection Summary - T >
From SFD Used Basis for P Diff
Reactor Moderator:| LIGHT WATER UGHT WATER [Thes Template was used for the following reasons:
Fuel Cladding NICHROME SST [ This fuel matches on a parameters except cladding {SST is conservative).
BOL HM Constituents ) U
BOL Enrichment % 9315 60 t0 100
|Burnup Summary (MWd)° - Basis for bumup used in estimate:
From SFD Esti
Nominal 482 62]Nominal bumup calcutated from the heavy metal mass destroyed
Boundmng | 965.24]Bounding bumup assurmed 1o be twice nomminal bumup.
Checks
Estimated Bumup/
Burnup Multiplier Glven B p E: EOL HM/Given EOL HM
Nominat | 227 [ 100
Bounding-| 465
'Reactor core i storage, shipping or other date confirming that irradiabon ceased for tuel
*Total burmup for alt fuet d with this must be divided by BOL heavy metal mass to get spedific bumup values (MWdMT).
DOE/SNF/REP-078 March 2003
Revision 0 Page C-464 of C-581
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Fuel Radionuchde Inventory Worksheet .

1 Fuel and Template Information %, .00 Estimated
Fuel Name* HWCTR 3EMT-2 (UMO) "Fuel decay start date 1964 Canister usage
SNFID#: 118 Estimates as of 2010 18"x10°
Fuel Units & Descr: 7 - TUBE Template HFBR (Heavy Water, Zirc., 010 5%, U}
Heavy Metal Mass BOL= , EOL=8108kg *femplate Burnup(MWd) [
ROD Storage Site INEEL Template BOL Heavy Metal Mass (MT): 0 00034251
Template Decay Time . 35 years
AL Estimates = < '~ m - Ag Xp b Ya - Yo Gamma Sources
- N R N - Photon Total
CvMwd From , Nominal Bounding Fuel Initial Activity D |Fue! BoundingFuel | Energy  Photons/sec
Radionuclide - - - Template -~ Fuel Bumup Mwd)® Bumup (MWd)’ (Ci) Inventones(Ci) Inventones(Ci) Group” " (bounding)
Ac-227 4 6920E-09 7.77205 7,772 05 0 O0E+00 3 65E-05 3 65E-05 Avg MeV —
Am-241 2 2880E-02 7.,772.05 7,772 05 0 00E+00 178E+02 1.78E402 0.0150 5 422E+14
Am-242m 3 5400E-06 7,772 05 7,772 05 0 00E+00 2 75E-02 2 75E-02 00250 1.123E+14
Am-243 2 0580E-06 7,77205 7,772 05 0 O0E+00 1 60E-02 1 60E-02 00375 9.880E+13
C-14 1.1264E-03 777205 7,772 05 0 00E+00 8 75E+00 8 75E+00 0 0575 1.070E+14
CH36 8.3760E-11 7.77205 7,772 05 0 00E+00 6.51E-07 6 S1E-07 0 0850 6.309E+13
Cm-243 5 0340E-07 7,772 05 7,772 05 0 OOE+00 391E-03 391E-03 01250 4 163E+13
Cm-244 1 0450E-05 7,772 05 7,772 05 0 00E+00 8 12E-02 8 12E-02 0.2250 5 435E+13
Co-60 6 4420E-02 7.77205 7,772 05 0 O0E+00 5 01E+02 5 01E+02 0.3750 2.364E+13
Cs-134 7 9240E-06 7,772.05 777205 -0 00E+00 6 16E-02 6 16E-02 0.5750 4 137E+14
Cs-135 7 9140E-06 7,77205 7,772 05 0 O0E+00 6 1SE-02 6 15E-02 08500 4 TISE+12
Cs-137 1 4316E+00 7,772 05 7,772 05 0 D0E+00 1 1NE+04 111E404 12500 3.934E+13
Eu-154 6.7900E-03 7,772 05 7,772 05 0 00E+00 5.28E+01 5 28E+01 1 7500 1.294E+11
Eu-155 6 2800E-04 7,772 05 7,77205 0 00E+00 4 83E+00 4 88E+00 2.2500 2 073E408
Fe-55 5 7480E-05 7.77205 7,772 05 0 00E+00 4 47E-01 4 47E-018 2.7500 1 326E+07
H-3 2 3800E-02 7,77205 7,772.05 0 00E+00 1 85E+02 1.85E+402 3.5000 4 000E+04
1-129 7 5020E-07 7.772.05 7.772.05 0 00E+00 5 83E-03 5 B3E-03 5 0000 1 679E+04
Kr-85 3 8220E-02 7,772.05 777205 0.00E+00 2 97E+02 2 97E+02 7.0000 1.888E+03
Np-237 & 5780E-06 777205 7,772 05 0 00E+00 4 34E-02 4 34E-02 110000 21436402
Pa-231 7.8820E-09 7,772 05 7,772 05 0 00E+00 6.13E-05 6.13E-05
Pb-210 4.3840E-09 777205 7,772 05 0 00E+00 34E05 3.41E-05
Pm-147 9 9500E-04 777205 7,772 05 0 DOE+00 7.73E+00 7.73E+00
Pu-238 6 4240E-03 7,77205 7,772 05 0 00E+00 4 99E+01 4 99E+01
Pu-239 1 8744E02 7.772 05 7.772.05 0 00E+00 1.46E+02 146E+02
Pu-240 8 3540E-03 7,772.05 7,772.05 0 00E+00 6 49E+01 6 49E+01
Pu-241 1 4606E-01 7,772.05 7,772 05 0.00E+00 1 14E+03 1 14E+03
Pu-242 2 O400E-06 7,772 05 777205 0 O0E+00 1 59E-02 1.59E-02
Ra-226 1 1804E-08 7,772 05 7,77205 0 0OE+00 9 17E-05 9 17E-05
Ra-228 1 1864E-09 7,772 05 7,772 05 0 00E+00 9.22E-06 9.22E-06
Ru-106 3.2580E-10 7.77205 7,772 05 0 00E+00 2 53E-06 2 53E-06
Se-79 1 2524E-05 7,772 05 7,772 05 0 00E+00 9 73E-02 9 73E-02
Sn-126 1 2052E-05 7,772 05 7,772.05 0 00E+00 9 37E-02 9 37E-02
Sr-90 1.2638E+00 7,772 05 7,772 05 0 00E+00 9 82E+03 9 82E+03
Tc-99 4 4140E-04 7,77205 7,772 05 0.00E+00 3 43E+00 3 43E+00
Th-229 4.3480E-09 7,77205 7,77205 0 00E+0C 3 38E-05 3.38E-05
Th-230 1 0760E-06 7,77205 7,77205 0 DOE+00 8.36E-03 8.36E-03
Th-232 1 1926E-09 7,772 05 7,772 05 0 00E+00 9 27E-06 9 27E-06
T1-208 - 4 6200E-08 7,772 05 7,772 05 0 00E+00 3 59E-04 3 59E-04
U-232 1 2406E-07 7,772 05 7.772 05 0 00E+00 9 64E-04 9 64E-04 Thermal Power
U-233 9 1620E-07 7,772.05 7.772.05 0 0OE+00 7.12E-03 7.12E-03 Nominal Heat Bounding
u-234 2.3440E-03 7,77205 7,772 05 0 00E+00 1 82E+01 1 82E+01 Output Heat Output
U-235 -2 3296E-06 7,77205 000 1.75E-03 0 00E+00 1.75E-03 (Watts) " (Watts)
U-236 2.6620E-05 777205 777205 0 00E+00 2.07E-01 2.07E-01 143E+02 1.43E4+02
U-238 -1 3291E-07 7.77205 000 5 13E-03 4 09E-03 5 13E-03 Total Total
Y-90 1 2642E+00 7.772 05 7.77205 0 00E+00 9 83E+03 9 83E+03
Other Radionuchdes 1 06E+04 1 06E+04
111, Template Selection 5 y, Burnup S v, and Checks = v vy 2t
Template Sel y » R
From SFD Used Basis for P Drff
Reactor Moderator HEAVY WATER HEAVY WATER [Thes Template was used fof the foliowing reasons
Fuel Cladd ZIRC ZIRC [Thus fuel matches on all p except { )
BOL HM C. 1Y) U
BOL Enrichment % Oto5 - - -
Burnup y (MWd)* . - }Basis for burnup used in
From SFD Estmmated I
inal 7.772.05|Nominal burmup set equal % bounding burmup
Bounding | 7.77205|Bowingwnwesmmedbynswhgwteawmnuswa5m50_
Checks . .~ -
Estimated Bumup/
Bumup LY Grven Bumup Estimated EOL HWGiven EOL HM
inal 3283 2.59]
Bounding | 3283 -
Reactor shutdown, core removal, storage, shipping or other date confimming that irradiation ceased for fuel
*Total bumup for afl tuel jated with this t ‘muslbedwdedbyBOLheavymelalmasstt;gelspedﬁcbwnupvalms(MWd/MT)
DOE/SNF/REP-078 March 2003
Revision 0 Page C-465 of C-581



Li

Fuel Radionuchde Inventory Worksheet

L Fuel and Template Information .. * 5 .5 o5 Estimated
Fuel Name: HWCTR DRIVER (U-ZR) HEU "Fuel decay start date: 1964 Canister usage:
SNFID® 117 Estimates as of: 2010 18"x15*
Fuel Unrts & Descr: 76 - TUBE Template: HFBR (Heavy Water, Zirc., 0 to 5%, U)
Heavy Metal Mass: BOL= , EOL=36 13kg *Template Burnup(MWd): 5
ROD Storage Site- INEEL Template BOL Heavy Metal Mass (MT): 000034251
Template Decay Time 35 years
1L, Estimates«>. - - & m Xo Xo b Ya Vb Gamma Sources
° N N ~ Photon Totat
«  CVMWdFrom - Nominal . BoundingFuel ntial Actvity  Nominal Fuel . Bounding Fuel Energy  Photons/sec
Radionuctlide Template Fuel Bumup (MWd)® Burnup (MWd)* (Ci) Inventories(Ci) Inventones(Ci) Group (bounding)
Ac-227 4 6920E-09 34,632 91 34,632 91 0 0OE+00 1 62E-04 1 62E-04 Avg MeV
Am-241 2 2880E-02 34,632 91 34,632 91 0 00E+00 7 92E+02 7 92E+02 00150 2 416E+15
Am-242m 3 5400E-06 34,632 91 34,632 91 0 00E+00 1.23E-01 1 23E-01 00250 5 005E+14
Am-243 2 0580E-06 34,632 91 34,632.91 0 00E+00 7.13E-02 7 13E-02 00375 4 403E+14
C-14 1 1264E-03 34,632 91 34,632 91 0 O0E+00 3 90E+01 3 90E+01 00575 4767E+14
C36 B8.3760E-11 34,632 91 34,632 91 0 00E+00 2 90E-06 2 90E-06 00850 2811E+14
Cm-243 5 0340E-07 34,632 91 34,632 1 0.00E+00 174E-02 174E-02 01250 1.855E+14
Cm-244 1 0450E-05 34,632 91 34.6329N 0 00E+00 3 62E-01 3 62E-01 02250 2422E414
Co-60 6.4420E-02 34,632 91 34,632 91 0 00E+00 2.23E+03 2 23E+03 03750 1 053E+14
Cs-134 7 9240E-06 34,632 91 34,632 91 0 O0E+00 2 74E-01 2.74E-0t 05750 1843E+15
Cs-135 7 9140E-06 34,632 91 34,632 91 0 O0E+00 274E-0 2.74E-01 08500 2128E+13
Cs-137 1 4316E+00 34,632 N1 34,632 91 0 DOE+00 4 96E+04 4 96E+D4 1.2500 1753E+14
Eu-154 6 7900E-03 34,632.91 34,632 91 0 00E+00 2 35E+02 2 35E+02 17500 5 766E+11
Eu-155 6 2B800E-04 34,632.91 34,632 91 0 00E+00 2.17E+01 2 17E+01 22500 8.236E+08
Fe-55 5 7480E-05 34,632.91 34,632.91 0 00E+00 1 99E+00 199E+00 2.7500 5 909E+07
H-3 2 3800E-02 34,632 91 34,632.91 0 DOE+00 8 24E+02 8.24E+02 3.5000 1782E405
i-129 7 5020E-07 34,632 H 34,632 91 0 00E+00 2 60E-02 2 60E-02 5.0000 7 431E+04
Kr-85 3 8220€-02 34,632 91 34,632 N 0 OCE+00 132E+03 1.32E+03 7 0000 8.414E403
Np-237 5.5780E-06 34,632 91 34,632 91 0 00E+00 1 93E-01 193E-01 11 0000 9.549E402
Pa-231 7 8820E-09 34,632 91 34,6329 0 00E+00 2 73E-04 2.73E-04
Pb-210 4 3840E-09 34,632 91 34,632 91 0 00E+D0 152E-04 1.52E-04
Pm-147 9 9500E-04 34,632 91 34,632 91 0 0OE+00 3 45E+01 3 45E+01
Pu-238 6 4240E-03 34,632 N1 34,632 91 0 00E+00 2.22E+02 2 22E+02
Pu-239 1 8744E-02 34,632 91 34 63291 0 00E+00 6 49E+02 6 49E+02
Pu-240 8 3540E-03 34,632.91 34,632.91 0 00E+00 2 89E+02 2 BOE+02
Pu-241 1 4606E-01 34,632.91 34,632.91 0 O0E+00 5 06E+03 $ 06E+03
Pu-242 2 0400E-06 34,632 91 34,632 91 0.00E+00 7 O7E-Q2 7 07E-02
Ra-226 1 1804E-08 34,632 91 34,632 91 0 00E+00 4 09E-04 4 09E-04
Ra-228 1.1864E-09 34,632 91 34,632 N1 0 00E+00 4 11E-05 4.11E-05
Ru-106 3.2580E-10 34,632 91 34,632 91 0 00E+00 1.13E-05 1.13E-05
Se-79 1 2524E-05 34,632 91 34,632 91 0 00E+00 4 34E-01 4 34E-01
Sn-126 1.2052E-05 34,632 91 34,632 91 0 00E+00 4.17€-01 4 17E-01
Sr-90 1 2638E+00 34,632.91 34,632 91 0 00E+00 4 38E+04 4 38E+04
Tc-99 4 4140E-04 34,632 N 34,632 91 0 00E+00 153E+01 1 53E+01
Th-229 4 3480E-09 34,632.91 34,632 91 0 O0E+00 151E-04 151E-04
Th-230 1 0760E-06 34,632 91 34,632.91 0 00E+00 3 73E-02 3 73E-02
Th-232 11926E-09 34,632.91 34,632.91 0.00E+00 4 13E-05 4 13E-05
T-208 4 6200E-08 34,632.91 34,632 M1 0 O0E+00 1 60E-03 1 60E-03
U-232 1.2406E-07 34,632 91 34,632 91 0 00E+00 4 30E-03 4.30E-03 Thermal Power
U-233 9 1620E-07 34,632 91 34,632 N 0 00E+00 317E-02 317E-02 Nc ) Heat B g9
U-234 2 3440E-03 34,632 91 34,632 91 0 0OE+D0 8.12E+01 8.12E+01 Output . " Heat Output
U-235 -2.3296E-06 34,632 91 000 7 81E03 0 00E+00 7.81E-03 Watts) (Watts) -
U-236 2 6620E-05 34,632.91 34,632 91 0 00E+00 9.22E-01 9.22E-01 6.36E+02 6.36E402
U-238 -1 3291E-07 34,632.91 000 2.28E-02 1 82E-02 2 28E-02 Total Total
Y-90 1 2642E+00 34,632 91 34,632.91 0 DOE+00 4 38E+04 4 38E+04
Other Radionuclides 4 72E+04 4 72E+04
I1, Template Selection S: ¥, Burmup S 7, and Checks . Jws <« asue?
Template S S Y |
From SFD Used  [Basis for Parameter Differences:
Reactor Moderator HEAVY WATER HEAVY WATER This Template was used for the fokowing reasons
Fuel Cladding ZIRC ZIRC [Thes fuel maiches on ak except {unk }
BOL HM C it U u
BOL Enrichment % Oto5
Burnup Summary (MWd)* |Basis for bumup used in estimate’
From SFD Estimated
Nommai | 34,632 91]Nominal bumup set equal to bounding burnup.
Bounding | 34 632 91Bounding bumup estmaled by assuming BOL heavy metal mass was twice EOL.
Checks
Estimated Bumup/
Burhup p Given Burmmup E: EOL HM/Given EOL HM
Nominal 32.83] 259
Bounding-| 32.83
'Reactor shutdown, core removal, storage, shipping or other date confirming that irradiation ceased for fuel.
*Total bumup for al fuel associated with thes worksheet must be divided by BOL heavy metal mass to get spectfic bumup values (MWd/MT)
DOE/SNF/REP-078 March 2003
Revision 0 Page C-466 of C-581
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v Fuel Radionuchide Inventory Worksheet -
‘L:Fuel and Template Information .2 .. ./, Estimated

Fuel Name HWCTR ETWO (U METAL) LEU ‘Fuel decay start date 1964 Canister usage
SNFID# 867 Estimates as of: 2010 18°x15'
Fuel Units & Descr 6-TUBE Template HFBR (Heavy Water, Zirc , 010 5%, U)
Heavy Metal Mass BOL= ; EOL=45.456kg 2Template Bumup{MWd) 5
ROD Storage Ste INEEL Template BOL Heavy Metal Mass (MT) 000034251
- ‘Template Decay Time 35 years
{11, Estimates >k m Xn Xp b ¥n Yo Gamma Sources
N Photon Total
C/MWd From . . inal - Bounding Fuel Inftial Activity M I Fuel ~Bounding Fuel Energy ~>Photons/sec
Radionuclide -~ Template Fuel Burnup (MWd)® Burnup (MWd)*.. {CD -~ Inventories(Ci) Inventones(Ci) Group (bounding)
Ac-227 4 6920E-09 43,572 00 43,572 00 0 0O0E+00 2 04E-04 2 04E-04 Avg MeV —
Am-241 2 2880E-02 43,572 00 43,572 00 0 00E+00 9 97E+02 9 97E+02 00150 3 040E+15
Am-242m 3 5400E-06 43,572 00 43,572 00 0 DOE+00 1 S4E-01 154E-01 00250 6 297E+14
Am-243 2 0580E-06 43,572 00 43,672 00 0 00E+00 8 97E-02 8 97E-02 00375 5.539E+14
C-14 1 1264E-03 43,572 00 43,572 00 0 0OE+00 4 91E+01 4 91E+01 00575 5.998E+14
CL1-36 8 3760E-11 43,572 00 43,572 00 0 00E+00 3 65E-06 3 65E-06 00850 3.537E+14
Cm-243 5 0340E-07 43,572 00 43,572.00 0 0OE+00 219E-02 2.19E-02 0 1250 2.334E+14
Cm-244 1 0450E-05 43,572 00 43,572 00 0 0OE+00 4 55E-01 4.55E-01 0.2250 3047E+14
Co-60 6 4420E-02 43,572 00 43572 00 0 00E+00 2 81E+03 2 81E+03 0.3750 1.325E+14
Cs-134 7 9240E-06 43,572 00 43,572 00 0.00E+00 3 45E-01 345E-01 05750 2.319E+15
Cs-135 7 9140E-06 43,572 00 43,572 00 0 00E+00 3 45E-01 3 45E-01 0 8500 2677E413
Cs-137 1 4316E+00 43,572 00 43,572 00 0 O0E+00 6 24E+04 6.24E404 1.2500 2.206E+14
Eu-154 6 7900E-03 43,572 00 43,572 00 0 00E+00 2 96E+02 2 96E+02 1 7500 7.254E+11
Eu-155 6 2800E-04 43,572 00 43,5672 00 0 00E+00 2 74E+01 2 T4E+01 2.2500 1 162E409
Fe-55 5 7480E-05 43,572.00 43,572 00 0 OOE+D0 2 50E+00 2 S0E+00 2.7500 7 434E407
H3 2.3800E-02 43,572 00 43,572.00 0 00E+00 1.04E403 1 04E+03 3.5000 2.242E405
1-129 7.5020E-07 43,572 00 43,572 00 0 00E+00 3 27E-02 327E-02 5 0000 9411E+04
Kr-85 3 8220E-02 43,572 00 43,572 00 0 0OE+00 1 67E+03 1.67E+03 7.0000 1.059€404
Np-237 5 5780E-06 43,572 00 43,572 00 0 00E+00 2 43E-01 243e-0t 11 0000 1.201E+403
Pa-231 7 8820E-09 43,572 00 43,572 00 0 O0E+00 3 43E-04 3 43E-04
Pb-210 4 3840E-09 43,572 00 43,572 00 0 D0E+00 191E-04 191E-04
Pm-147 9 9500E-04 43,572 00 43,572 00 0 00E+00 4 34E+01 4 34E4+01
Pu-238 6 4240E-03 43,572.00 43,572 00 0 DOE+00 2 80E+02 2 BOE+02
Pu-239 1 8744E-02 43,572 00 43,572 00 0 00E+00 817E+02 8 17E+02
Pu-240 8§ 3540E-03 43,572 00 43,572 00 0 00E+00 3.64E402 3 64E4+02
Pu-241 1 4606E-01 43,572 00 43,672.00 0 00E+00 6.36E+03 6.36E4+03
Pu-242 2.0400E-06 43,572 00 43,572.00 0 00E+00 8 89E-02 8 B9E-02
Ra-226 1.1804E-08 43,572 00 43,572 00 0 00E+00 5 14E-04 5 14E-04
Ra-228 1 1864E-09 43,572 00 43,572 00 0 00E+00 5 17E-05 51705 .
Ru-106 3.2580E-10 43,572 00 43,572 00 0 00E+00 142E05 1 42E-05
Se-79 1 2524€-05 43,572 00 43,572 00 0 00E+00 5 46E-01 5 46E-01
Sn-126 1 2052E-05 43,572 00 43,572 00 0 00E+00 5.25E-01 5.25E-01
Sr-90 1 2638E+00 43572 00 43,572 00 0 00E+00 5 51E4+04 5 51E+04
Tc-99 4 4140E-04 43,572.00 43,572 00 0 00E+00 1.92E+401 1 92E+01
Th-229 4 3480E-09 4357200 43,572 00 0 00E+00 1 89E-04 1.89E-04
Th-230 1 0760E-06 43,572 00 43,572.00 0 00E+00 4 69E-02 4 69E-02
Th-232 1.1926E-09 43,572 00 43,572 00 0 00E+00 5 20E-05 5 20E-05
TH208 4 6200E-08 - 43,572 00 43,572 00 0.00E+00 2 01E-03 2 01E-03
U-232 1.2406E-07 43,572 00 43,572 00 0 00E+00 5 41E03 5 41E-03 Thermal Power
U-233 9 1620E-07 43,572 00 43,572 00 0 00E+00 3 99E-02 3 99E-02 Heat B g
U-234 2 3440E-03 43,572 00 43,572 00 0 00E+00 1 02E+02 1 02E+02 Output ~ _ Heat Output
U-235 -2.3296E-06 43,572 00 000 9 83E-03 0 00E+00 9 83E-03 -_(Watts) [ (Watts)
U-236 2 6620E-05 43,572.00 43,572 00 0 00E+00 1.16E400 1.16E400 8 01E+02 8 01E+02
U-238 -1.3291E-07 43,572.00 000 2 87E-02 2.29E-02 2 87E-02 Total Towal
Y-90 1.2642E+00 43,572.00 43,572.00 0 00E+D0 5.51E+04 5.51E+04
Other Radionuchdes 5 94E+04 5 94E+04
T1I. Template Selection S y, Burnup S v, and Checks v oot oo -7 ¥
[Temp S y I | N
From SFD Used - Basis for Parameter Differences:
Reactor Moderator HEAVY WATER HEAVY WATER [This Template was used for the folowing reasons
Fuel Cladding ZIRC ZIRC [This fuet matches on alt p except [ )
BOL HM C. u U
BOL Enrichment % OS5 -
[Burnup Summary (MWd)* N .. . |Basis for bumup used in
From SFD Estimated
inat | 43.572 00jNomsnal burnup set equal 1o bounding bumup
Bounding'| 43,572 00}Bounding burmwp estimated by assuming BOL heavy metal mass was twce EOL. }
Checks -
Estimated Bumup/
p Multpl Given Burnup Estimated EOL HWGven EOL HM
] 32.83)
Bounding | 283 - .. .. .- _
TReactor shutdown core removal, storage, shipping or othef date confirming that irradiation ceased for fuet
#Total bumup for all fuel iated with this heet must be divided by BOL heavy metal mass to get specific bumup values (MWA/MT)
DOE/SNF/REP-078 . March 2003
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Fuel Radionuclide Inventory Worksheet R

L Fuel and Template Information, ? ;' . .5 Estrmated
Fuel Name: HWCTR IMT (U METAL-SST) DU "Fuet decay start date: 1964 Canster usage
SNF ID #: 113 Estimates as of, 2010 18°x10*
Fuel Units & Descr: 82 - TUBE Templater HFBR (Heavy Water, SST, 010 5%, U)
Heavy Metal Mass: BOL= , EOL=92 775kg *Template Burnup(MWd): 5
ROD Storage Site: INEEL Template BOL Haavy Metal Mass (MT): 0.00034251
Template Decay Time 35 years
II, Eshmates .+ -x+ m X Xy b ¥n . Yo Gamma Sources
" Photon Total -~
CYMWd From Nominal Bounding Fuel |nitial Activity ~ Nominal Fuel  Bounding Fuel Energy  Photons/sec
Radionuclide Template - Fuel Burnup (MWd)* Bumup (MWd)? {C) Inventones(Ci) Inventories(Ci) Group (bounding)
Ac-227 5 6840E-09 88,57324 88,573 24 0 OOE+00 5.03E-04 5 03E-04 Avg. MeV
Am-241 2 1380E-01 88,57324 88,573 24 0 00E+00 1 89E+04 1 89E+04 00150 6.362E415
Am-242m 1 0302E-04 88,573 24 88,573 24 0 00E+00 9 12E+00 9 12E+00 00250 1244E+15
Am-243 5 2400E-05 88,573 24 88,573 24 0 00E+00 4 64E+00 4 64E+00 00375 1.082E+15
C-14 2 2160E-02 88,573.24 88,573 24 0 OCE+00 196E+03 1.96E+03 0.0575 1.351E+15
C1-36 4 1880E-04 88,573.24 88,573.24 0 00E+00 I TIEHO1 3 71E+01 00850 6.359E+14
Cm-243 1 6766E-05 88573.24 88,573.24 0 00E+00 1 49E+00 1 49E+00 01250 4 128E+14
Cm-244 7 3320E-04 88,573.24 88,573.24 0 00E+00 6 49E+01 6 49E+01 0.2250 5168E+14
Co-60 5 1480E+00 88,573.24 88,573.24 0 OOE+00 4 S56E+05 4 56E+05 03750 2230E+14
Cs-134 1 7300E-05 88,573.24 88,573.24 0 OOE+00 1 53E+00 1 53E+00 05750 4 726E+15
Cs-135 3.7460E-06 88,573.24 88,573.24 0 00E+00 3 32E-01 3.32E-01 08500 5.263E+13
Cs-137 1 4426E+00 88,573.24 88,573.24 0 00E+00 1.28E+05 1 28E+05 12500 3.377E+18
Eu-154 9.2140E-03 88,573 24 88,573.24 0 00E+00 8.16E+02 8 16E+02 1 7500 1399E+12
Eu-155 8.1360E-04 88,573 24 88,573 24 0 00E+00 7 21E+0t 7 21E+01 2.2500 1789E+11
Fe-55 5 3720E-02 88,573 24 88,57324 0 DOE+00 4 76E+03 4 76E+03 27500 1031E+09
H-3 4 4560E-02 88,573 24 88,573 24 0 O0E+00 3 95E+03 3 95E+03 35000 2 506E+06
1-129 9 1660E-07 88,573 24 8857324 0 0OE+00 8 12E-02 8 12E-02 5 0000 1 049E+06
Kr-85 3 2380E-02 88,573.24 88,573 24 0 00E+00 2 87E+03 2 87E+03 70000 1 17BE+05
Np-237 1 9674E-05 88,573 24 88,573 24 0 00E+00 1 74E+00 174E+00 11,0000 1 335E+04
Pa-231 9 3700E-09 88,573.24 88,573.24 0 00E+00 8 30E-04 8 30E-04
Pb-210 4 0520E-09 88,573.24 88,573.24 0 00E+00 3 59E-04 3 59E-04
Pm-147 7 8900E-04 88,573.24 88,573.24 0 00E+00 6 99E4+01 6 99E+M1
Pu-238 3 6340E-02 88,573.24 88,573.24 0 00E+00 3226403 3 22E+03
Pu-239 6 5100E-02 88,573.24 88,573.24 0 00E+00 5 77E+03 5 77E+03
Pu-240 2 6700E-02 88,573.24 88,57324 0 OOE+00 2.36E+03 2 36E+03
Pu-241 1 3616E+00 88,573.24 88,573.24 0 DOE+00 1.21E+05 1 21E+05
Pu-242 1 6742E-05 88,573.24 88,573.24 0 00E+00 1 48E+00 1 48E+00
Ra-226 1.0912E-08 88,573.24 88,57324 0 00E+00 9 67E-04 9 67E-04
Ra-228 2.0780E-10 8857324 88,57324 0 DOE+00 1.84E-05 1 84E-05
Ru-106 7 4020E-10 88,573 24 88,573 24 0 00E+00 6.56E-05 6 S6E-05
Se-79 2 8500E-05 88,573 24 88,573 24 0 00E+00 2 52E+00 2 52E+00
Sn-126 1 7794E-05 88,573 24 88,573 24 0 OCE+00 1 58E+00 1 58E+00
Sr-90 1 0372E+00 88,573.24 88,573 24 0 00E+00 9 19E+04 9 19E+04
Tc-99 4 3360E-04 88.573.24 88,573 24 0 00E+00 3 84E+01 3 B4E+01
Th-229 1 9490E-09 88,573 24 88,573.24 0 00E+00 173E04 173E-04
Th-230 9 9520E-07 88,573.24 88,573.24 0 00E+00 8 81E-02 8 81E-02
Th-232 2 0900E-10 88,573.24 88,573.24 0 00E+00 1 85E-05 1 85E-05
TH208 15278E-07 88,573.24 88,573.24 0 00E+00 1 35E-02 1.35E-02
U-232 4 1360E-07 88,573.24 88,573.24 0 00E+00 3 66E-02 3 66E-02 Thermal Power
U-233 4 1200E-07 88,573.24 88,573.24 0 00E+00 3 65E-02 3 65E-02 N Heat B g -
U-234 2.1700E-03 88,573.24 88,57324 0 00E+00 1.92E+02 1 92E+02 Output Heat Output
U-235 -1 7036E-06 88,573 24 Q00 2 01E-02 0 O0E+00 2.01E-02 Watts) (Watts)
U-236 2.6080E-05 88,573 24 88,573 24 0 00E+00 2.31E+00 2 31E+00 9.57E+03 9.57E+03
U-238 -5 1291E-07 88,573 24 000 5 87E-02 1 32E-02 5 87E-02 Totat Totat
Y-90 1 0374E+00 88,57324 88,573 24 0.00E+00 9 19E+04 9 19E404
Other Radionuclides 7 62E+05 7 62E4+05
J11. Template Selection ¥, Burnup S: v, and Checks rale, sa0:, , #i¢y,
Temp S Yy - ]
From SFD Used |Basis for Parameter Drft
Reactor Moderator HEAVY WATER HEAVY WATER Thes Template was used for the following reasons,
Fuel Cladding SST SST [ This fuet maiches on all except { )
BOL HM Constituents 3 u
BOL Enrichment % Oto5
Bumup Summary (MWd)* |Basis for burnup used in
From SFD Estimated
Nominal | 88,573.24]Nominal bumup set equal Yo bounding bumup.
Boundmg | 88.573.24|Bounding bumup esbmated by assuming BOL heavy metal mass was twice EOL.
Checks
Estimated Burnup/
Burnup Multiplier Given Burnup Estimated EOL HWGiven EOL HM
Nominal 3270
Bounding | 32 70|
'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 (MWdMT)
DOE/SNF/REP-078 March 2003
Revision 0 Page C-~468 of C-581
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Fuel Radionuclide inventory Worksheet

iL Fue! and Template Information =7 - i Estimated
Fuel Name HWCTR IRO (UO2) LEU Fuel decay start date 1964 Caruster usage
SNFID # 976 Estimates as of. 2010 18*x10'
Fuel Units & Descr- 2 - TUBE Template: HFBR (Heavy Water, Zirc , 010 5% )
Heavy Metal Mass® BOL= , EOL=5 407kg *Template Bumup({MWd) 5
ROD Storage Site INEEL Template BOL Heavy Metal Mass (MT) 000034251
- - Template Decay Time 35 years
11. Estimates & . “ m Xo - - Xp b ¥Yn Yo~ Gamma Sources
B - Photon Total
) 7. cimwdFrom Nominal Bounding Fuel Initial Activity  Nominal Fuel  Bounding Fuel Energy’  Photons/sec
Radionuclhide Template Fuel Burnup (MWd)? Burnup (Mwd)? {Ci) . inventories(Ci}  Inventones{Ci) Group {bounding)
Ac-227 4 6920E-09 5,183 09 5,183 09 0 00E+00 2 43E-05 2 43E-05 Avg MeV
Am-241 2 2880E-02 5,183 09 5,183 09 Q 00E+00 1 19E+02 1 19E+02 00150 3616E+14
Am-242m 3 5400E-06 5,183 09 5,183 09 0 00E+00 1 83E-02 1 83E-02 0 0250 7.490E+13
Am-243 2 0580E-06 5,183 09 5,183 09 0 00E+00 1.07E-02 1.07E-02 00375 6 589E+13
C-14 1.1264E-03 5,183 09 5,183 09 0 0CE+0Q 5 84E+00 5 84E+00 00575 7 135E+13
CiL36 8 3760E-11 5,183 09 5,183 09 0 00E+00 4.34E-07 4.34E-07 00850 4 207E+13
Cm-243 5 0340E-07 5,183 09 5,183 09 0 00E+00 2 61E-03 2 61E-03 0 1250 2.776E+13
Cm-244 1 0450E-05 5,183 09 5,183 09 0 00E+00 5 42E-02 5 42E-02 0 2250 3624E+13
Co-60 6 4420E-02 5,183 09 5,183 09 0 00E+00 3 34E402 3 34E+02 03750 1.577€+13
Cs-134 7 9240E-06 5,183 09 5,183 09 0 00E4+00 4 11E-02 4 11E-02 05750 2759E+14
Cs-135 7 9140E-06 5,183 09 5,183 09 0 00E+00 4 10E-02 4 10E-02 0 8500 3184E+12
Cs-137 1 4316E+00 5,183 09 5,183 09 0 00E+00 7 426403 7 42E+03 12500 2624E+13
Eu-154 €.7900E-03 5,183 09 5,183 08 0 00E+00 3 52E+01 3 52E401 17500 8 629E+10
Eu-155 ©€.2800E-04 5,183 09 5,183 09 0 00E+00 3 25E+400 3.25E+00 22500 1.382E+08
Fe-55 5 7480E-05 5,183 09 5,183 09 0 DOE+00 2.98E-01 2 98E-01 2 7500 8 844E+406
H-3 2 3800E-02 5,183 09 5,183 09 0 DOE+00 1.23E+02 1.23E+02 3.5000 2 667E+04
1-129 7.5020E-07 5,183 09 5,183 09 0 00E+00 3 B9E-03 3 89E-03 5 0000 1 120E+04
Kr-85 3 8220E-02 5,183 09 5,183 09 0 00E+00 198E+02 1 98E+02 7 0000 - 1.259€403
Np-237 5 5780E-06 5,183 09 5,183 09 0 DOE+00 2 BOE-02 2 89E-02 11 0000 1 429E4+02
Pa-231 7 8820E-09 5,183 09 5,183 09 0 0DE+00 4 09E-05 4 09E-05
Pb-210 4 3840E-09 5,183 09 5,183.09 0 00E+00 2 27E-05 2.27E-05
Pm-147 9 9500E-04 5,183 09 5,183 09 - _000E+00 5 16E+00 $ 16E+00 -
Pu-238 6.4240E-03 5,183 09 5,183 09 0 00E+00 3 33E+01 3 33E+01
Pu-239 1 8744E-02 5 183 09 5,183 09 0 00E+00 9 72€+01 9 72E+01
Pu-240 8 3540E-03 5,183 09 5,183 09 0 00E+00 4 33E+01 4.33E+01
Pu-241 1 4606E-01 5,183 09 5,183 09 0 00E+00 7.57E+02 757E+02 N
Pu-242 2 0400E-06 5,183 09 5,183 09 0 00E+00 1 06E-02 1 06E-02
Ra-226 1 1804E-08 5,183 09 5,183 09 0 00E+00 6 12E-05 6 12E-05 .
Ra-228 1 1864E-09 5,183 09 5,183 09 0 DOE+00 6 15E-06 6 15E-06
Ru-106 3 2680E-10 5,183 09 5,183 09 0 00E+00 1 69E-06 1 69E-06
Se-79 1.2524E-05 5,183 09 5,183.09 0 00E+00 6 49E-02 6 49E-02
Sn-126 1205205 5,183 09 5,183 09 0 00E+00 6.25€-02 6.25E-02
Sr-90 1.2638E+00 5,183 09 5,183 09 0 00E+00 6 S5E+03 6.55E+03 -
Tc-99 4 4140E-04 5,183 09 5,183 09 0 00E+00 2.29E+00 2.29E+00
Th-229 4 3480E-09 5,183.08 518309 - 0 00E+00 2.25E-05 2 25E-05
Th-230 1 0760E-06 5,183 09 5,183 09 0 00E+00 5.58E-03 5 58E-03
Th-232 1 1926E-09 5,183 09 5,183 09 0 00E+00 6 18E-06 6 1BE-06
TI-208 4 6200E-08 5,183 09 5,183 09 0 DOE+00 2 39E-04 2 39E-04
U-232 1 2406E-07 5,183 09 5,183 09 0 00E+00 6 43E-04 6 43E-04 Thermat Power
U-233 9 1620E-07 5,183 09 5,183 09 0 00E+00 4 75E-03 4.75E-03 Nominal Heat Bounding .
U-234 2.3440E-03 5,183 09 5,183 08 0 0DE+00 121E+01 1.21E+01 + Output > ~ Heat Output
U-235 -2 3296E-06 5,183 09 000 . 1.17E-03 0 00E+00 117E-03 (Watts) (Watts)
U-236 2 6620E05 5,183 09 5,183 09 0 00E+00 1.38E-01 1 38E-01 9 52£401 9.52E+01
U-238 -1 3291E-07 5,183 09 000 3 42E-03 2.73E-03 342603 Total Total
Y-90 1.2642E+00 5,183 09 5,183 09 0 O0E+00 6 S6E+03 6 S55E+03
Other Radionuchdes ~ 7.07E+03 7 07E+03 .
11, Template Selection S vy, Burnup S v, and Checks " & 5 it . Wi
Temp y - | .
From SFD Used - Basis for Parameter Differences:
Reactor Moderator LIGHT WATER HEAVY WATER This Template was used for the folowing reasons.
Fuel Cladd ZIRC 2IRC This fuet malches on all p except ) -
BOL HM Constituents- u u
BOL. Enri t % Oto 5 -
[Burnup Summary (MWd)" . - . —]Basis for burnup used in estimate:
From SFD Estimated |
Nominal [ 5,183 09}Nomimal bumup se equat to bounding bumip
Boundmng | - 5,183 09{Bounding bumup estmated by assumng BOL heavy metal mass was twice EOL L
Checks N B B .
Estimated Burnup/
Burnup Multiplier Given Burnup Estimated EOL HWGiven EOL HM
Nominat | 32.83
Bounding | 3283 L. -
"Reactor shutdown, core removal, storage, shipping or other date confirming that iradiabon ceased for fuel
Tota) bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd/MT)
DOE/SNF/REP-078 March 2003
Revision 0 Page C469 of C-581
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Fuel Radionuchide Inventory Worksheet

L Fuel and Template Information ., 5 .. .23

Fuel Name HWCTR IS (U ZR) LEU "Fuel decay start date:
SNF ID # 977 Estimates as of:
Fuel Units & Descr: 3- TUBE Template:

1964
2010

HFBR (Heavy Water, Zirc., 0 to 5%, U)

Estmated

Canister usage
18°x15'

Heavy Metal Mass, BOL= , EOL=15 776kg *Template Burnup{MWd): 5
ROD Storage Stte: INEEL Template BOL Heavy Metal Mass (MT): 0 00034251
Template Decay Time: 35 years
II. Estimates » 5 * % m Xn Xb b Yo Ys Gamma Sources
N . v N Photon Total .
-, CvMWdFrom .., = Nominal BoundingFuel Intial Activity” Nominal Fuel  Bounding Fuel Energy  Photons/sec
Radionuchde - Template Fuel Bumup (MWd)® Bumup (MWd)* {Ci) Inventories(Ci) Inventories(Ci) Group (bounding)
Ac-227 4 6920E-09 15,122 23 15,122.23 0 O0E+00 7 10E-05 7 10E-05 Avg. MeV —
Am-241 2 2B80E-02 15,122 23 15,122 23 0 00E+00 3 46E+02 3.46E+02 00150 1055E415
Am-242m 3 5400E-06 15,122 23 15,122 23 0 00E+00 5 35E-02 5.35E-02 00250 2.185E414
Am-243 - 2 0580E-06 15,122 23 15,122 23 0 COE+00 I 1E-02 3.11E-02 00375 1922€+14
C-14 1 1264E-03 15,122 23 15,122 23 0 00E+00 1.70E401 1 70E+01 0.0575 2.082E414
C1-36 8 3760E-11 15,122.23 15,122 23 0 OOE+DQ 1.27E-06 1.27E-06 0.0850 1228E+14
Cm-243 5 0340E-07 15,12223 15,122 23 0 00E+00 761E03 7 61E-03 01250 B 099E+13
Cm-244 1 0450E-05 15,12223 15,122 23 0 DOE+00 1 58E-01 1 58E-01 0.2250 1 057E+14
Co-60 6 4420E-02 15,122.23 15,122 23 0 00E+00 9 74E+02 9 74E+02 03750 4 600E+13
Cs-134 7 9240E-06 15,122 23 15,122 23 0 00E+00 1.20E-01 1 20E-01 05750 8045E+14
Cs-135 7.9140E-06 15,122.23 15,122.23 0 0OE+00 1.20E-01 1 20E-01 0 8500 9.2HE+12
Cs-137 1.4316E+00 15,122 23 15,122.23 0 00E+00 2 16E+04 2 16E+04 12500 7 655E413
Eu-154 6.7900E-03 15,122.23 15,122.23 0 00E+00 1 03E+02 1 03E+02 17500 2518411
Eu-155 6.2800E-04 15,122 23 15,122 23 0 O0E+00 9 50E+00 9 S0E+00 2.2500 4 033E+08
Fe-55 5.7480E-05 15,122 23 15,122 27 0 00E+00 8 69E-01 8 69E-01 27500 2.580E407
H-3 2 3800E-02 15,122 23 15,122.23 0 OCE+00 3 BOE+02 3 60E+02 3 5000 7 782E404
1-129 7 5020E-07 15,122 23 15,122.2. 0 O0E+00 1 13E-02 1 13E-02 5 0000 3.266E+04
Kr-85 3 8220E-02 15,122 23 15,122 23 0 O0E+00 5 78E+02 5.78E+02 7 0000 3.674E+03
Np-237 5 5780E-06 15,122 23 15,122 23 0 OOE+00 8 44E-02 8 44E-02 11 0000 4 169E+02
Pa-231 7 8820E-09 15,122.23 15,122 23 0 0OE+00 119€-04 1.19E-04
Pb-210 4 3840E-09 15,122.23 15,122 23 0 00E+00 6 63E-05 6 63E-05
Pm-147 9 9500E-04 15,122.23 15,122 23 0 00E+00 1.50E+0 1 50E+01
Pu-238 6 4240E-03 15,122.23 15,122 23 0 0OE+00 9.71E+0 9 71E+01
Pu-239 1 8744E-02 15,122.23 15,122.27 0 00E+00 2 83E+07 2 83E+02
Pu-240 B.3540E-03 15,122.23 15,122.23 0 00E+0Q 1 26E+Q2 1 26E+02
Pu-241 1 4606E-01 15,122.23 15,122.23 0 00E+00 221E+03 2 21E+03
Pu-242 2 D400E-06 15,122.23 15,122.23 0 O0E+00 3 08E-02 3 08E-02
Ra-226 1.1804E-08 15,122.23 15,122.23 0 O0E+00 1.79E-04 179€-04
Ra-228 1.1864E-09 15,122 23 15,122.23 0.00E+00 1 79E-05 179E-05
Ru-106 3.2580E-10 15,122 23 15,122.23 0 00E+00 4 93E-06 4 93E-06
Se-79 1.2524E-05 15,122 23 15,122 23 0 OCE+00 1 89E-01 1 89€-01
Sn-126 1 2052E-05 15,122 23 15,122 23 0 O0E+00 1 82e-01 1 82E-01
Sr-90 1.2638E+00 15,122 23 15,122 23 0 00E+00 1 91E+04 1 91E+04
Tc-99 4 4140E-04 15,122 23 15,122 23 0 00E+D0 6 67E+00 6 67E+00
Th-229 4 3480E-09 15,122.23 15,122 23 0 00E+00 6 S8E-05 6 58E-05
Th-230 1 0760E-06 15,122.23 15,122 23 0 0DE+00 1 63E-02 1 63E-02
Th-232 1 1926E-09 15,122.23 15,122.23 0 OOE+00 1 BOE-05 1 80E-05
TH208 4 6200E-08 15,122.23 15,122.23 0 00E+00 6.99E-04 6 99E-04
U-232 1.2406E-07 15,122.23 15,122.23 0 00E+00 188E-03 1 88E-03 Thermal Power
U-233 9 1620E-07 15,122.23 15,122.23 0 00E+00 1.39E-02 1 39E-02 Nominal Heat  Bounding -
U-234 2.3440E-03 15,122.23 15,122.23 0 00E+00 3 54E+01 3 54E+01 Output Heat Output
U-235 -2 3296E-06 15,122.23 000 3 41E-03 0 00E+00 3 41E-03 (Watts) - {Watts) -
U-236 2.6620E-05 15,122.23 15,122.23 0.00E+00 4 03E-0t 4 03E-01 2.78E+02 2.78E+02
U-238 -1 3291E-07 15,122 23 000 9 97E-03 7 96E-03 9 97E-03 Total Total
Y-90 1 2642E+00 15,122 23 15,122.23 0 OOE+00 191E+04 1 91E+04
Other Radionuchdes 2 D6E+04 2 D6E+04
I11. Template Selection S vy, Burnup S vy, and Checks o ~ioie % 2073
Template Sel S y ; I
From SFD Used |Basis for P. Dt
Reactor Moderator- HEAVY WATER HEAVY WATER | Thes Template was used dor the following reasons
Fuel Cladd ZIRC ZIRC [Thes fuel matches on al except )
BOL HM Constituents u u
BOL Enr % Oto5
Burnup Summary (MWd)* |Basis for bumup used in
From SFD Estimated
Nominal | 15122, bumup set equal 1 bounding burmup,
Boundmng | 15 122.23{Bounding bumup esbmated by assuming BOL heavy metal mass was twice EOL.
Checks
Estimated Burnup/
B Multip Glven p E d EOL HW/Given EOL HM
3283 | 2 59I
Bounding | 32 83|
'Reactor shutdown, core removal, storage, shipping or other date confirming that irradiation ceased for fuel
*Total bumup for all fuel associated with ttus worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdJMT)
DOE/SNF/REP-078 March 2003
Revision 0 Page C-470 of C-581
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Fuel Radionuclide Inventory Worksheet . .~ -
L:Fuel and Template Information s i 5, . Estimated
Fuel Nsme HWCTR OT (UO2) LEU "Fuel decay start date 1963 Canister usage
SNFID # 283 Estimates as of 2010 18"x15'
Fuel Units & Descr: 8 - TUBE Template PWR (Light Water, Zirc, 0 10 5%, U)
Heavy Metal Mass® BOL=  ; EOL=139 532kg *Template Bumup(MWd) 6192 A
ROD Storage Site” INEEL. Template BOL Heavy Metal Mass {MT): 000176911
- - - T Decay Time: 35 years
11, Estmates - -~ m - -= Xo - Xy - b ¥Yn ¥o Gamma Sources
> . . N - Lo s -Photon Total
) © . CVMWd From Nommal ~ Bounding Fuel |nmal Activity IFuel .BoundingFuel | Energy ° Photons/sec
Radionuchde -~ - Template -- FuelBurnup (MWd)® Bumup (MWd)* {Ci) . - lnventories(Ci) Inventones(Ci) Group (bounding)
Ac-227 8 7758E-10 209 63 20963 0 00E+00 - 1.84E-07 1.84E-07 Avg MeV
Am-241 1 4352E-01 20963 209 63 0 00E+00 3 1E+01 3 01E+0t 0.0150 1128E+13
Am-242m 2 8698E-04 209 63 209 63 0 00E+00 6 02E-02 6 02E-02 00250 2.274E+12
Am-243 6 2565E-04 209 63 209 63 0 00E+00 1.31E-01 1.31E-01 0.0375 2 169E€+12
C-14 4 T901E-05 20963 20963 0 00E+00 1 00E-02 1 00E-02 00575 2.506E+12
C1-36 8 0297E-07 209 63 209 63 0 00E+00 1 68E-04 1 68E-04 00850 12626412
Cm-243 2 5081E-04 20963 208 63 0 O0E+00 5 26E-02 5.26E-02 01250 8 758E+11
Cm-244 4 9015E-02 20963 209 63 0 0OE+00 1 03E+01 1 03E+01 0.2250 1 082E+12
Co-60 2 5581E-03 20963 209 63 0 00E+00 5 36E-01 5 36E-01 03750 4 654E+11
Cs-134 4 0536E-05 209 63 209 63 0 00E+00 8 50E-03 8 50E-03 05750 1082E+13
Cs-135 1 4433E-05 20963 209 63 0 00E+00 3 03E-03 3 03E-03 0 8500 1.497E+11
Cs-137 1 3979E+00 209 63 20963 0 00E+00 2 93E+02 2 93E+02 12500 1471E+11
Eu-154 2 0203E-02 209 63 209 63 0 00E+00 4 24E+00 4 24E+00 17500 4 405E+409
Eu-155 1.7684E-03 20963 209 63 0 00E+00 371E-01 371ED 22500 7.097E+05
Fe-55 4 3136E-05 209 63 209 63 0 00E+00 9 04E-03 9 04E-03 27500 1 453E+06 -
H3 2 0769E-02 209 63 20963 0 00E+00 4 35E+00 4 35E+00 3.5000 1.499E+05
1-129 - 9 8288E-07 20963 209 63 0 00E+00 2 06E-04 2 06E-04 - 5 0000 6 407E+04
Kr-85 2 8214E-02 209 63 209 63 0 O0E+00 5 91E+00 5 91E+00 7 0000 7.385E+03
Np-237 1 1218E-05 209 63 20963 0 00E+00 2.35E-03 2 35E-03 11.0000 8§482E402 -
Pa-231 1.3036E-09 209 63 20963 -0 00E+00 2.73E-07 2.73E-07
Po-210 8 5078E-11 20963 20963 0 00E+00 1.78E-08 1.78E-08
Pm-147 3 6531E-04 209 63 20963 0 00E+00 7.66E-02 7.66E-02
Pu-238 7 4564E-02 20963 209 63 0 00E+00 1.56E+01 1.56E+01
Pu-239 1 1623E-02 20963 209 63 0 00E+00 2 44E+00 2 44E+00
Pu-240 1 5132E-02 209 63 209 63 0 00E+00 3 17E+00 3.17E+00
Pu-241 9 0036E-01 209 63 209 63 0 00E+00 1.89E+02 1.89E+02
Pu-242 6 4260E-05 -209 63 209 63 0 00E+00 1 35E-02 1 35E-02 -
Ra-226 2 2804E-10 20963 20963 0 00E+00 4 78E-08 4 78E-08
Ra-228 5.2713E-12 20963 209 63 0O00E+00 - - 111E-09 111E-09
Ru-106 6 1160E-10 209 63 209 63 0 00E+00 128E-07 1 28E-07
Se-79 1.2377E-05 - 20963 209 63 0 00E+00 2 59E-03 2 5903
Sn-126 2 5210E-05 209 63 209 63 - 0 00E+00 5 28E-03 5 28E-03
Sr-90 9 1667E-01 20963 209 63 0 00E+00 192E+02 1 92E+02
Tc-99 3 9357E-04 20963 - 20963 - _0.00E+00 8 25E-02 8 25E-02
Th-229 1.2057E-10 209 63 20963 0.00E+00 2 53E-08 2.53E-08 .
Th-230 2.1043E-08 209 63 20963 - 0O0OE+00 4 41E-06 4 41E-06
Th-232 §.2972E-12 20963 209 63 - 0 OCE+00 1.11E-09 1.11E-09
Ti-208 -- - -1.7J474E07 B 209 63 209 63 0 00E+00 3.66E-05 3 66E-05
U-232 - 4 7368BE-07 209 63 209 63 0 00E+00 9 93E-05 9 93E-05 Thermat Power
U-233 2 5097E-08 20963 20963 0 00E+00 5.26E-06 5.26E-06 ! Heat Bounding
U-234 5 DQ00E-05 20963 20963 0 00E+00 1.05E-02 105E-02 Output *  Heat Output
U-235 - -1 4489E-06 209 63 000 9 66E-03 9 36E-03 9 66E-03 (Watts) - {Watts)
U-236 s 7 5824E-06 209 63 20963 0 00E+00 1.59E-03 1.59E-03 4.82E+00 4 82E+00
U-238 -2 6129E-07 209 63 000 4 S4E-02 4 54E-02 - 4 54E-02 Totat Total
Y-90 9 1699E-01 209 63 209 63 000E+00 - 1.92E+02 1 92E+02
Other Radionuchdes - -~ ~ - -~ - . 2B1E+02 2 B1E+02 - -
JI1. Template Selection S 'y, Burnup S vy, and Checks 554 5 wociins wis - -~ - ~
Temp Selects y M | N . B
From SFD Used |Basis for F Drfferences* - -
Reactor Moderator: LIGHT WATER LIGHT WATER [This Template was used for the followng reasons
Fuel Claddi ZIRC Z2IRC This fuel matches on all p except )
BOLHMC U ¢
BOL Enrichment % - 0105 — - - - e -
Burnup y (MWd)* > - - -~ |Basis for burnup used in estimate: - , " <7
From SFO Estimated | . ]
N ! 209 63]Nommal bumup set equal io bounding bumup
Bounding | ~ -~ 209 63]Bounding bumup taken from SFD and converted to MWd using BOL=138752kg - - -
Checks - I - - —e— - - - — o
Estimated Burnup/ . - .
P Given Bumup Esti d EOL HWGiven EOL HM
N e al | 004 - - 100
Boundng | 004 = e e em - —~ Jo
*Reactor shutdown, core removal, storage, shipping of other date confimmng that irradiation ceased for fuel
2Total bumup for alt fuel iated with this must be divided by BOL heavy metal mass to get specific bumup values (MWd/MT) -
DOE/SNF/REP-078 March2008
Revision 0 Page C471 of C-581
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Fuel Radionuclide Inventory Worksheet

L Fuel and Template Information ;.01 .7 - Estimated
Fuel Name: HWCTR RMT & SMT (U METAL) LEU "Fuel decay start date* 1964 Caruster usage
SNF ID #: 790 Estimates as of: 2010 18°x15*
Fuel Units & Descr: 10- TUBE Template: HFBR (Heavy Water, Zirc., 0 to 5%, U)
Heavy Metal Mass: BOL= ; EOL=63 746kg *Template Bumup(MWd): 5
ROD Storage Stte: INEEL Template BOL Heavy Metal Mass (MT): 000034251
Template Decay Time: 35 years
Il. Eshmates : <+ . & m Xo Xp - b - Yo - Yo Gamma Sources
. cw - - T . - Photon® - - Total
CvMWd From * ; N N Bounding Fuel Initial Activity ~ Nominal Fuel  Bounding Fuel Energy  Photons/sec
Radionuchde " . Template Fuel Burnup (MWd)® Burnup (MWd)? (Ci) " Inventories{Ci) Inventories(Ci) Group (bounding)
Ac-227 4 6920E-09 61,103 94 61,103 94 0 00E+00 2 87E-04 2 B7E-04 Avg, MeV T
Am-241 2 2880E-02 61,10394 61,103 94 0 00E+00 140E403 140E+03 00150 4.263E415
Am-242m 3 S400E-06 61,103 94 61,103 94 0 00E+00 2 16E-01 2 16E-01 00250 8 830E+14
Am-243 2 0580E-06 61,103 94 61,103 94 0 00E+00 1 26€-01 1.26E-01 00375 7 768E+14
C-14 1 1264E-03 61,103 94 61,103 94 0 00E+00 6 88E+01 6 88E+01 00575 84V1E+14
C136 8 3760E-11 61,10394 61,10394 0 00E+00 5 126-06 5 12E-06 00850 4 960E+14
Cm-243 5 0340E-07 61,103 94 61,10394 0 00E+00 3 08E-02 3 08E-02 01250 3273E+14
Cm-244 1 0450E-05 61,103 94 61,103.94 0 00E+00 6 39&-01 6.39E-01 0.2250 4273E+14
Co-60 6 4420E-02 61,103 94 61,103.94 0 00E+00 3 94E+03 3 94E+03 03750 1 859E+14
Cs-134 7 9240E-06 61,103 94 61,103 94 0 0OE+00 4 84E-01 4 84E-01 05750 3252E+15
Cs-135 7 9140€-06 61,103.94 61,10394 0 D0E+00 4 84E-0t 4 84E-01 0 8500 3754E+13
Cs-137 1 4316E+00 61,103 94 61,103 94 0 0OE+00 8.75E+04 8.75E+04 1.2500 3 093E+14
Eu-154 6 7900E-03 61,103.94 61,103 94 0 00E+00 4.15E+02 4 15E+02 17500 1.017E+12
Eu-155 6 2800E-04 61,103.94 61,103 94 0 00E+00 3 84E+01 3 84E+01 2.2500 1 630E+09
Fe-55 5 7480E-05 61,103 94 61,103 94 0 00E+00 3 51E+00 3 51E+00 27500 1 043E+08
H-3 2 3800E-02 61,103 94 61,103 94 0 0OE+00 1 45E403 1 45E+03 3.5000 3 144E405
1-129 7 5020E-07 61,103 94 61,10394 0 00E+00 4.58E-02 4 SBE-02 5.0000 1.320E+05
Kr-856 3 8220E-02 61,103 94 61,103 94 0 00E+00 2 34E+03 2 34E+03 70000 1485E404
Np-237 5 5780E-06 ¢ 61,103 94 61,103 94 0 00E+00 3 41E-01 3 41E-01 11,0000 1 635E+03
Pa-231 7 8820E-09 61,103 94 61,103 94 0 00E+00 4 82E-04 4 82E-04
Pb-210 4.3840E-09 61,103 94 61,103 94 0 00E+00 2 68E-04 2 68E-04
Pm-147 9 9500E-04 61,103 94 61,103 94 0 00E+00 6 08E+01 € 08E+01
Pu-238 6.4240E-03 61,103 94 61,103 4 0 OCE+00 3 93E+02 3 93E+02
Pu-239 1 8744E-02 61,103 94 61,103 94 0 00E+00 1 15E+03 1 15E+03
Pu-240 8 3540E-03 61,103 94 - 61,1034 0 00E+00 5 10E+02 5 10E+02
Pu-241 1 4606E-01 61,103 94 61,103 94 0 00E+00 8 92E+03 8 92E+03
Pu-242 2 0400E-06 61,10394 - 61,103 94 0 00E+00 1 25E-01 1 25E-01
Ra-226 1 1804E-08 61,103 94 61,103 94 0 00E+00 7 21E-4 7.21E-04
Ra-228 1 1864E-09 61,103 94 61,103 94 0 COE+00 7 25E-05 7.25E-05
Ru-106 3.2580E-10 61,103 94 61,103 94 0 OOE+00 1 99E-05 1 99E-05
Se-79 1 2524E-05 61,103 94 61,103 94 0 00E+00 7 65E-01 7 65E-0t
Sn-126 1 2052E-05 61,103 94 61,103 94 0 0OE+00 7 36E-01 7 36E-01
Sr-90 1 2638E+00 61,103 94 61,103.94 0 DOE+00 7.72E+04 7.72E+04
Tc-99 4 4140E-04 61,103 94 61,103 94 0 00E+00 2.70E+01 2.70E+01
Th-229 4 3480E-09 61,103 94 61,103 94 0 DOE+00 2 66E-04 2 66E-04
Th-230 1 0760E-06 61,103 94 61,103 94 0 0OE+00 6 57E-02 6 57E-02
Th-232 1 1926E-09 61,103 94 61,103 94 0 00E+00 7.29E-05 7.29E-05
TH208 4 6200E-08 €1,103.94 61,103 94 0 00E+00 2.82E-03 2.82E-03
U-232 1 2406E-07 61,103.94 61,103 94 0 00E+00 7.58E-03 7.58E-03 Thermal Power
U-233 9 1620E-07 61,103.94 61,103 94 0.00E+00 5 60E-02 5 60E-02 N | Heat Bounding
U-234 2 3440E-03 61,103.94 61,103 94 0 00E+00 143E+02 1 43E+02 Output | Heat Output
U-235 -2 3296E-06 61,103 4 000 1.38E-02 0 00E+00 1.38E-02 (Watts)™™ “~ _ (Watts) -
U-236 2 6620E-05 €1,103.94 61,103 94 0.00E+00 1 63E400 1 63E+00 1 12E+03 1 12E+03
U-238 -1 3291E-07 61,103 94 000 4 03E-02 3.22E-02 4 03E-02 Total Totat
Y-90 1.2642E+400 61,103 94 61,103 94 0 00E+00 7 72E+04 7 72E+04
Qther Radionuciides 8 34E+04 8 34E+04
111, Template Selection S v, Burnup S v, and Checks @ -2 »&vi5 > e
Temp S n y PRI I N =
From SFD Used Basis for P Drf
Reactor Moderator- HEAVY WATER HEAVY WATER -~ [Thes Template was used for the following reasons.
Fuel Cladding ZIRC ZIRC {Thes fuel maiches on all p except
BOL HM Constituents v 3}
BOL Enrichment % Ot 5
Bumup Summary (MWd)* |Basis for bumup used in -
From SFD -
Nommal.| 61 103.94]Nomsnal bumup set equal to bounding bumup.
Bounding-( 61 103.94|Bounding bumup estimated by assuming BOL heavy metal mass was twice EOL
Checks
Estimated Bumnugp/ !
p Multiplier Given Burnup Estimated EOL HM/Given EOL HM
Nominal 32 83 2.59
Boundwmg | 32 83
'Reactor shutdown, core removal, storage, shipping or other date confirming that imadiation ceased for fuel.
*rouumplmalhnlassoda!edwmhswmmuslbedwdedbyBOLheavymeu mass to get specific bumup values (MWAMT)
DOE/SNF/REP-078 March 2003
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Fuel Radionuchde Inventory Worksheet i

L. Fuel and Template Information 3, 3,35 </ Estimated
Fuel Name HWCTR SOT (UO2) LEU "Fuel decay start date 1964 Canister usage
SNFID# 120 Estimates as of 2010 18"x10'
Fuel Units & Descr 86 - TUBE ” Template HFBR (Heavy Water, Zirc., 010 5%, U)
Heavy Metal Mass BOL=  ; EOL=249 725kg *Template Burnup(MWd) 5
ROD Storage Site: INEEL Template BOL Heavy Metal Mass (MT) 000034251
- T late Decay Time 35 years
I, Estimates ¢ .~ - m L. Xn Xp b ¥Yn Yo Gamma Sources
- - ” ~ . - Photon Total
. CVMWd From Nominal Bounding Fuel njtial Activity  Nomnal Fuel  BoundingFuel | Emergy  Photons/sec
Radionuclide Template . Fuel Burnup (MWd)® Burnup (MWd)* (i) inventones(Ci) Inventories(Ci) Group (bounding)
Ac-227 4 6920E-09 239,374 53 239,374 53 0 00E+00 112E-03 112E-03 Avg MeV T
Am-241 2 2880E-02 239,374 53 239,374 53 0 00E+00 5 48E+03 5 48E+03 00150 1 670E+416
Am-242m 3 5400E-06 239,374 53 239,374 53 0 O0E+00 8 47E-01 8 47E-01 00250 3459E+15
Am-243 2 0580E-06 239,374 53 239,374 53 0 00E+00 4 93E-01 4 93E-01 00375 3 043E+15
C-14 1 1264E-03 - 239,374 53 239,374 53 0 00E+00 2 70E+02 2 70E+02 00575 3.295E+15
CI-36 8 3760E-11 239,374 53 239,374 53 0 00E+00 2 O1E-D5 2 01E-05 00850 1 943E+15
Cm-243 S 0340E-07 239,374 53 239,374 53 0 00E+00 1.21E-01 1.21E-01 01250 1.282E+15
Cm-244 1 0450E-05 239,374 53 239,374 53 0 00E+00 2 S0E+00 2 S0E+00 02250 1674E+15
Co-60 6 4420E-02 239,374 53 239,374 53 0 OOE+D0 1 54E+04 1 54E+04 03750 7.281E+14
Cs-134 7.9240E-06 239,374 53 239,374 53 0 00E+00 1 90E+00 1 SOE+00 05750 1274E+16
Cs-135 7.9140E-06 239,374 53 239,374 53 0 COE+00 1 89E+00 1 89E+00 0 8500 1.471E+14
Cs-137 1.4316E400 239,374.53 239,374.53 0 00E+00 3 43E+05 3 43E+05 1.2500 1212E415
Eu-154 6 7900E-03 239,374.53 239,374 53 0 00E+00 1.63E+03 1 63E+03 17500 3985E+12
Eu-155 6.2800E-04 239,374 53 239,374 53 0 00E+00 1.50E+02 1.50E+02 2.2500 6.384E+09
Fe-55 5 7480E-05 239,374 53 239,374.53 0 00E+00 1.38E+01 1.38E+01 27500 4 084E+08
H-3 2 3800E-02 239,374.53 239,374.53 0.00E+00 5 70E+03 5 70E+03 3.5000 12326406
1-129 7.5020E-07 239,374 53 239,374.53 0 OCE+00 1 BOE-01 1 80E-O1 5 0000 5 170E+05
Kr-85 3 8220E-02 239,374 53 239,374.53 0 00E+00 9 15E+03 9 15E403 7 0000 5 816E+04
Np-237 5 5780E-06 239,374 53 239,374.53 0 DOE+00 1 34E+00 1 34E+00 110000 6 600E+03
Pa-231 7 8820E-09 239,374 63 239,374.53 0 00E+00 1 89€E-03 1 89E-03
Pb-210 4 3840E-09 239,374 53 239,374 83 0 00E+00 1 05E-03 1 05E-03
Pm-147 9 9500E-04 239,374 53 239,374 53 0 D0E+00 2 38E+02 2 38E+02
Pu-238 6 4240E-03 233,374 53 239,374 53 0 00E+00 1 54E+03 1 54E+03
Pu-239 1 8744E-02 239,374 63 239,374 53 0 DOE+00 4 49E+03 4 49£+03
Pu-240 8 3540E-03 239,374 63 239,374 53 0 00E+00 2 00E+03 2 00E+03
Pu-241 1 4606E-01 239,374 53 239.374 53 0 DOE+00 3 50E+04 3 S0E+04
Pu-242 2 0400E-06 239,374 63 239,374 53 0 00E+00 4 83E-01 4 88E-01
Ra-226 1 1804E-08 239,374 §3 239,374 53 0 00E+00 2.83E-03 2 83E-03
Ra-228 1.1864E-09 239,374 63 239,374 53 0 00E+00 2.84E-04 2.84E-04
Ru-106 3.2580E-10 239,374 83 239,374 53 0 00E+00 7.80E-05 7.80E-05
Se-79 1.2524E-05 239,374 53 239,374.53 0 00E+00 3 0CE+00 3 00E+00
Sn-126 1.2052E-05 239,374.53 239,374 53 0 00E+00 2.88E+00 2.88E+00
Sr-90 1.2638E+00 239,374.53 239,374.53 0 00E+00 3.03E+05 3 03E+05
Tc-99 4 4140E-04 239,374 53 239,374.53 0 OCE+00 1 06E+02 1 06E+02
Th-229 4.3480E-09 239,374.53 239,374.53 0 00E+00 1 04E-03 104E-03
Th-230 1 0760E-06 239,374.53 239,374.53 0 00E+00 2 58E01 2 58E-01
Th-232 1 1926E-09 239,374 53 239,374.53 0 00E+00 2 85E-04 2 BSE-04
TI-208 - 4 6200E-08 239,374 53 239,374.53 0 00E+00 1 11E-02 1 11E-02
U-232 - 1.2406E-07 239,374 53 239,374 53 0 00E+00 2 9702 2 97E-02 Thermal Power
U-233 9 1620E-07 239,374 53 239,374.53 0 DOE+00 2 19E-01 2 19E-01 Nominal Heat - B ding
U-234 2 3440E-03 239,374 53 239,374 53 0 00E+00 5 61E+02 5 61E+02 , Output -*  Heat Output
U-235 -2.3296E-06 239,374 83 000 5 40E-02 0 00E+00 6 40E-02 (Watts) - N7 (Watts)
U-236 - 2 6620E-05 239,374 53 239,374 53 0 00E+00 6 37E+00 6 37E+00 A4.40E+03 4.40E+03
U-238 +1.3291E-07 239,374 53 000 1 58E-01 1.26E-01 1 58E-01 Total Totat
Y-90 1 2642E+00 239,374 53 239,374 53 0 00E+00 3 03E+05 3 03E+05
Other Radionuclides .. 3.27E+05 3.27E+05 R
T, Termplate Selection S v, Burmup S v, and Checks 2 &7 - i I
[Tempiate Selection Summary - - | 3
From SFD Used . |Basis for Parameter Differences
Reactor Moderator HEAVY WATER HEAVY WATER This Template was used for he following reasons
Fue! Cladd! ZIRC 2IRC [ This fuel matches on aft except h )
BOL HM Constituents 3} u
BOL Enrichment % Oto5 .
[Burnup Summary (MWd)* > - |Basis for burnup used in estimate- - .
From SFD Estimated
Nominal [ 239,374.53]Nomnal bumup set equal o bounding bumup - )
Bounding-| 239,374 53]Bounding bumup estimated by assuming BOL heavy metal mass was twice EOL 3
Checks + e Y
Estimated Burnup/ -
p Multipl Given Bumup Estimated EOL HWGiven EOL KM
inat | 3283
Bounding | 32.83)
*Reactor core storage shipping or cther date confirming that kradiation ceased for fuel
#Total bumup for all fuel iated with ths work must be divided by BOL heavy metal mass to get spectfic burnup values (MWA/MT)
DOE/SNF/REP-078 March 2003
Revision 0 Page C-473 of C-581



Fuel Radionuclide Inventory Worksheet

L Fuel and Template Information ;. o =«
Fuel Name: HWCTR SPR (U-ZR) LEU
SNF ID #: 783

Fuet Units & Descr: 56 - TUBE

"Fuel decay start date:
Estimates as of.
Template,

1964
2010

HFBR (Heavy Water, Zirc., 0 to 5%, V)

Estimated

Canister usage:
18°x15*

Heavy Metal Mass: BOL= ; EOL=437 6799 *Template Burnup(MWd): 5
ROD Storage Site: INEEL Template BOL Heavy Metal Mass (MT). 000034251
Tempiate Decay Time* 35 years
11. Esttmates - - s m Xn Xo b Yn Yo Gamma Sources
- .o . - Photon Total -
. CuUMwd From Nominal Bounding Fuel  |nitial Activity, Nomwnal Fue!  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 84 419,538 84 C 00E+00 1.97E-03 197E-03 Avg MeV —
Am-241 2 2880E-02 419,538 84 419,538 84 0 COE+00 9 60E+03 9 60E+03 00150 2927E+16
Am-242m 3 5400E-06 419538 84 419,538 84 0 00E+00 1 49E+00 1.49E+00 0.0250 6 063E+15
Am-243 2 0580E-06 419,538 84 419,538 84 0 00E+00 8 63E-1 8 63E-01 0.0375 5.334E+15
C-14 1 1264E-03 419,538 84 419,538 84 0 00E+00 4 73E+02 4.73E402 00575 5§ 775E+15
CI36 8 3760E-11 419,538 84 419,538 84 0 00E+00 3 51E-05 3 51E-05 0 0850 3 405E+15
Cm-243 5 0340E-07 419,538 84 419,538 84 0 OOE+00 2.11E-01 2 11E-01 01250 2247E415
Cm-244 1 0450E-05 419,538 84 419,538 84 0 0OE+D0 4 38E+00 4.38E+00 0.2250 2.934E+15
Co-60 6 4420E-02 419,538 84 419,538 84 0 DOE+00 2 70E+04 2.70E+04 0.3750 1276E+15
Cs-134 7 9240E-06 419,538 84 419,538 84 0 00E+00 3 32E+00 3.32E+00 05750 2233E418
Cs-135 7 9140E-06 419,538 84 419,538 84 0 O0E+00 3 32E+00 3.32E+00 0 8500 2.578E+14
Cs-137 1 4316E+00 419,538 84 419,538 84 0 00E+00 6 01E+05 6.01E+05 1.2500 2 124E+15
Eu-154 6.7900E-03 419,538 84 419,538 84 0 0OE+00 2 85E+03 2 85E403 17500 6 985E+12
Eu-155 6 2B00E-D4 419,538 84 419,538 84 0 00E+00 2 63E+02 2 63E+02 22500 1 119E+10
Fe-55 S 7480E-05 419,538 84 419,538 84 0 00E+00 2 41E+0% 2 41E+01 2.7500 7 158E+08
H-3 2 3800E-02 419,538 84 419,538 84 0 00E+00 9 99E+03 999E+03 3.5000 2.159E+08
1-129 7 S020E-07 419,538 84 419,538 84 0 DOE+00 3.15E-01 3 15E-01 5.0000 9 062E+05
Kr-85 3 8220E-02 419,538 84 419,538 84 0 00E+00 1 60E+04 1 60E+04 7 0000 1.019E+05
Np-237 § S780E-06 419,538 84 419,538 84 0 00E+00 2 34E+00 2 34E+00 11 0000 1 157E+04
Pa-231 7 8820E-09 419,538 84 419,538 84 0 00E+00 3 31E-03 3.31E-03
Pb-210 4 3840E-09 419,538 84 419,538 84 0 00E+00 1 84E-03 1.84E-03
Pm-147 9 9500E-04 419,538 84 419,538 84 0 00E+00 4 17E+02 4 17E+02
Pu-238 6 4240E-03 419,538 84 419,538 84 0 00E+00 2 70E+03 2 70E+03
Pu-239 1 8744E-02 419,538 84 419,538 84 0 00E+00 7 86E+03 7 86E+03
Pu-240 8 3540E-03 419,538.84 419,538 84 0 DOE+00 3 50E+03 3 S0E+03
Pu-241 1 4606E-01 419,538.84 419,538 84 0 00E+00 6.13E+04 6 13E+04
Pu-242 2 0400E-06 419,538.84 419,538 84 0 DOE+00 8 S6E-01 8 §6E-01
Ra-226 1 1B04E-08 419,538.84 419,538 84 0 DOE+00 4 95E-03 4 95E-03
Ra-228 1 1864E-09 419,538 84 419,538 84 0 DOE+00 4 98E-04 4 98E-04
Ru-106 3 2580E-10 419,538 84 419,538 84 0 00E+00 137E-04 137E-04
Se-79 1 2524E-05 419,538 84 419.538 84 0 00E+00 5.25E+00 S 25E+00
Sn-126 1 2052€-05 419,538 84 419,538.84 0 00E+00 5 06E+00 5 06E+00
Sr-90 1 2638E+00 419,538 84 419,538 84 0 00E+00 5.30E+05 5 30E+05
Tec-99 4 4140E-04 419,538 84 419,538 84 0.00E+00 1.85E+02 1 85E+02
Th-229 4 3480E-09 419,538 84 419,538.84 0 O0E+00 1 82E-03 1 82E-03
Th-230 1 0760E-06 419,538 84 419,538.84 0 00E+00 4 51E-01 4 51E-01
Th-232 1 1926E-09 419,538 84 419,538.84 0 00E+00 5 00E-04 5 00E-04
T1-208 4 6200E-08 419,538 84 419,538.84 0 00E+00 1 94E-02 1 94E-02
U-232 1 2406E-07 419,538 84 419,538 84 0 00E+00 5.20E-02 § 20E-02 Thermal Power
U-233 9 1620E-07 419,538 84 419,538 84 0 00E+00 3 84E-01 3 84E-1 i Heat B ding -
U-234 2 3440£-03 419,538 84 419,538 84 0 00E+00 9 83E+02 9 83E+02 Output Heat Output
U-235 -2 3296E-06 419,538 84 000 9 46E-02 0 O0E+00 9 46E-02 (Watts) o {Watts)
U-236 2 6620E-05 419,538 84 419,538 84 0 00E+00 1.12E+01 1 12E+01 7.71E+03 7 71E403
U-238 -1 3291E-07 419,538 84 000 2 77€-01 221E-01 2.77E01 Total Total
Y-90 1.2642E+00 419,538 84 419,538 84 0 00E+00 530E+05 - 5.30E+05
Other Radwonuclides 5 72E+05 5 72E+05
1L, Template Selection Sununary, Burmup Summary, and Checks -5+, ©i ¥ 5, ~75
Template Selection Summary R |
From SFD Used |Basis for Parameter Drtfarences:
FReactor Moderator HEAVY WATER HEAVY WATER [This Template was used for the following reasons:
Fuel Cladding ZIRC ZIRC [This fuel maiches on alt except envich }!
BOL HM Constituents u V)
BOL Enrichment % Oto 5
Bumup Summary (MWd)* |Basis for burnup used in
From SFD E:
Nominat [ 419,538.84]Nominal bumup sel equal io bounding bumup.
Bounding | 419,538 84]Bounding bumup estimated by assuming BOL heavy metal mass was twice EOL
Checks
Estimated Bumup/
ip Given Bumnup { EOL HWGiven EOL HM
Nominal | 32.83 259
Bounding | 32 83
'Reactor shutdown, core removal storage shipping or other date confiming that irradiation ceased for fuel.
’Totalbumpfotalluel d with this worksheet must be divided by BOL heavy metal mass to get spectfic bumup values (MWd/MT)
DOE/SNF/REP-078 March 2003
Revision 0 Page C-474 of C-581



-

\8 (-

—

Bt
et

.

Fuel Radionuclide Inventory Worksheet .

1. Fuel and Template Information =, " 30 5
Fuet Name HWCTR SPRO (U02) ALUM LEU
SNFID# 115
Fuel Units & Descr: 3-TUBE

Fuel decay start date
Estimates as of

1964
2010

Template HFBR (Heavy Water, Alum , 10 to 20% U}

Estimated

Camster usage
18°x10*

Heavy Metal Mass BOL= , EOL=6 49%g 2Template Burnup(MWd). 15
ROD Storage Site SRS Template BOL Heavy Metal Mass M 000034251
" Template Decay Time 35 ysars
71, Estimates . ». "¢ % m- - X X - b Ya Yo Gamma Sources
- - . .o Photon Total
CUMWdFrom _ , Nominal Bounding Fuel  inftial Activity  Nommal Fuel  Bounding Fuel | _ Energy ** Photons/sec
Radionuclide - Template Fuel Burnup (MWd)’ -Bumup (MWd)® -+ ~(C) In nes(Cl) | (i) | . Group = (bounding)
Ac-227 2 6507E-09 6,176 98 6,176 98 0 OOE+00 1 64E-05 1 64E-05 Avg MeV
Am-241 2 B587E-02 6,176 98 6,176 98 0 00E+00 1 77E+02 177E+02 00150 4372414
Am-242m 8 3267E-06 6,176 98 6,176 98 0 0OE+00 5 14E-02 5 14E-02 0 0250 9 064E+13
Am-243 6 3920E-06 6,176 98 6,176 98 0 00E+00 3 956-02 3 95E-02 00375 7.938E+13
C-14 2 9567E-08 6,176 98 6,176 98 0 O0E+00 1.83E-04 1 83E-04 00575 8 684E+13
CH36 5 9507E-35 6,176 98 6,176 98 0 O0E+00 3 68E-31 3 68E-31 00850 5097E+13
Cm-243 1 5333E-06 6,176 98 6,176 98 0 00E+00 9 47E-03 8 47E-03 0 1250 33586413
Cm-244 6 1980E-05 6,176 98 6,176 98 0 00E+00 3 83E-01 3 83E-01 0.2250 4 395E+13
Co-60 2 2720E-06 6,176 98 6,176 98 0 00E+00 1 40E-02 1 40E-02 03750 1911E+13
Cs-134 1 3787E-05 6,176 98 6,176 98 0 00E+00 8 52E-02 8 S2E-02 05750 3.287E+14
Cs-135 4 8607E-06 6,176 98 6,176 98 0.00E+00 3 00E-02 3 00E-02 0 8500 3 773E+12
Cs-137 1 4300E400 6,176 98 6,176 98 0 DOE+00 8 83E+03 8 83E+03 1.2500 1 774E+412
Eu-154 6.2340E-03 6,176 98 6,176 98 0 OOE+00 3 85E+01 3 85E+01 17500 1023E+11
Eu-155 5 0213E-04 6,176 98 6,176 98 0 00E+00 3.10E+00 3 10E+00 22500 8 826E+06
Fe-55 2 5980E-05 6,176 98 6,176 98 0 00E+00 1 60E-01 1 60E-01 27500 1 474E406
H-3 2 0100E-03 6,176 98 6,176 98 0 00E+00 1 24E+01 124E+01 35000 2 659E+04
1-129 7 1600E-07 6,176 98 6,176 98 0 00E+00 4 42E-03 4.42E-03 5 0000 1 1156404
Kr-85 3 8813E-02 6,176 98 6,176 98 0 00E+00 2 40E+02 2 40E+02 7 0000 1.255E+03
Np-237 3 9360E-06 6,176 98 6,176 98 0 00E+00 2.43E-02 2 43E-02 11 0000 1424E+02
Pa-231 5.2460E-09 6,176.98 6,176 98 0 00E+00 3.24E-05 3 24E05
PD-210 4 8933E-13 6,176 98 6,176 98 0 DOE+00 3 02E-09 3 02E-09
Pm-147 8 8000E-04 6,176 98 6,176 98 0 DOE+00 5 44E+00 5 44E+00
Pu-238 4 9107E-03 6,176 98 6,176 98 0 00E+00 3 03E+01 3 03E+01
Pu-239 1 0313E-02 6,176 98 6,176.98 0 00E+00 6 37E+01 6 37E+01
Pu-240 S 4093E-03 6,176 98 6,176 98 0 00E+00 3 34E+01 3 34E+01
Pu-241 1 8253E-01 6,176 98 6,176 98 0 00E+00 1 13E+03 1.13E+03
Pu-242 3 0713E-06 6,176 98 6,176 88 0 O0E+00 1.90E-02 1 90E-02
Ra-226 1.5867E-12 6,176.98 6,176 98 0 00E+00 9 80E-09 9 BOE-09
Ra-228 2 6227E-14 6,176 98 6,176 98 0 00E+00 1 62E-10 162E-10
Ru-106 2 BO93E-10 6,176 98 6,176 98 0 00E+00 174E-06 1 74E-06
Se-79 1 2533€E-05 6,176 98 6,176 98 0 00E+00 7 T4E-02 7.74E-02
Sn-126 1 1393E-05 6,176 98 6,176 98 0 00E+00 7 04E-02 7.04E-02
Sr-90 1.2873E+00 6,176 98 6,176 98 0.00E+00 7 95E+03 7.95E+03
Tc-99 4 3533E-04 6,176 98 6,176 98 0 O0E+00 2 69E+00 2 69E+00
Th-229 2.1167E-12 6,176 98 6,176 98 0 00E+00 1.31£-08 1.31E-08
Th-230 2 0387E-10 6,176 98 6,176 98 0 00E+00 1.26E-06 1 26E-06
Th-232 3.2393E-14 6,176 98 6,176 98 0 00E+00 2 00E-10 2 00E-10
TI-208 6 6553E-09 6,176 98 6,176 98 0 00E+00 4 11E-05 4 11E-05
U-232 1 8033E-08 6,176 98 6,176 98 0 00E+00 111E-04 1.11E-04 Thermal Power
U-233 8 5B00E-10 6,176 98 6,176 98 0 00E+00 5 30E-06 5.30E-06 Nominal Heat Bounding
u-234 8 0733E-07 6,176 98 6,176 98 0 0OE+00 4 99E-03 4 99E-03 . Output ' Heat Output
U-235 -2 5335E06 6,176.98 000 4.21E-03 0 0DE+00 4 21E03 {Watts) (Watts)
U-236 1.3007E-05 6,176 98 6,176 98 0 00E+00 8 03E-02 8 03E-02 1.07E402 1.07E+02
LJ-238 -1 4207E-08 6,176 98 000 3 67E-03 3 58E-03 3 67E-03 Total Total
Y-80 1 2873E+00 6,176 98 6,176.98 0 00E+00 7 95E+03 7 95E+03
Other Radionucides - 8 39E+03 8 39E+03
1. Template Selection S y, Burnup S v, and Checks s 7,200 x5 - -
Temp n y -
From SFD Used Basis for Par Differences:
Reactor Moderator:| HEAVY WATER HEAVY WATER [This Template was used for the following reasons
Fuel Cladding ALUM ALUM [Ths fuel matches on all p except { )
BOLHMC U U
BOL Enrichment % 10 to 20
[Bumup y (MWd)* - - -+ ~-:Basis for bumup used in .
From SFD Estmated I
Nominat [ 6 176 98]Nominal bumup set equal fo bounding bumup
Bounding | 6.176 98JBounding bumup estmated by assuming BOL heavy metal mass was twice EOL.
Checks et -
. Estimated Burnup/ .
Burnup Multip Given Bumup Estimated EOL HWGiven EOL HM
inal [ 10 85
Bounding-{ 10 85|
"Reactor shutdown core removal, storage, shipping or other date confirming that irradiation ceased for fuel -
#{otal bumap for all fuel associated with this worksheet must be ivided by BOL heavy metal mass to get specific bumup values (MWdMT)
DOE/SNF/REP-078 March 2003
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Fuel Radionuchde Inventory Worksheet -

L Fuel and Template Information ;57508 ~ Estimated
Fuel Name, HWCTR SPRO (U02) SSTLEUY "Fuel decay start date: 1964 Canister usage
SNFID# 978 Estmates as of, 2010 18*x10°
Fuel Units & Descs: 5- TUBE Template HFBR {Heavy Water, SST, 010 5%, U)
Heavy Metal Mass BOL= , EOL=89 362kg *Tempiate Burnup{MWd). [
ROD Storage Site: INEEL Template BOL Heavy Metal Mass (MT). 0 00034251
Template Decay Time* 35 years
L1, Estimates;: % m Xy Xp b Yn Yo Gamma Sources
. M - - A o - - Photon Total
B CUMWd From . Nomunal Bounding Fuel nitial Activity  Nominal Fuel  Bounding Fuel Energy  Pholtons/sec
Radionuclide Template Fuel Bumup (MWd)® Bumup (MWd)® {ch Inventories{Ci) Inventones(Ci) Group (bounding)
Ac-227 5 6840E-09 85,315 00 85,315 00 0 00E+00 4 85E-04 4 85E-04 Avg. MeV
Am-241 2 1380E-01 85.315 00 85,315 00 0 00E+00 1 82E+04 1 82E+04 0.0150 6 128E415
Am-242m 1 0302E-04 85,315 00 85,315 00 0 00E+00 8 79E+00 8 79400 0.0250 1 199€+15
Am-243 5 2400E-05 85,315 00 85,315 00 0 OOE+00 4 47E+00 4 47E+00 00375 1042E415
C-14 2 2160E-02 85,315 00 85,315 00 0 O0E+00 1 89E+03 1 89E+03 00575 1301E+15
CI-36 4 1880E-04 85,315 00 85,315 00 0 00E+00 3 57E+01 3 57E+01 00850 6 126E+14
Cm-243 1 6766E-05 85,315 00 85,315 00 0 00E+00 143E+00 143E+00 01250 3 976E+14
Cm-244 7 3320E-04 85,315 00 85,315 00 0 00E+00 6.26E+01 6 26E+01 02250 4978BE+14
Co-60 5 1480E+00 85,315 00 8531500 0 00E+00 4 39E405 4.39E405 03750 2148E+14
Cs-134 1 7300E-05 85,315 00 85,315 00 0 00E+00 1 48E+00 1 48E+00 0.5750 4.552E+15
Cs-135 3 7460E-06 85,315 00 85,315 00 0 00E+00 3.20E-01 3.20E-01 Q 8500 5070E+13
Cs-137 1 4426E+00 85,315 00 85,315 00 0 OOE+00 1 23E+05 1.23E+05 1.2500 3.253E+18
Eu-154 9 2140E-03 85,315 00 85,315 00 0 00E+00 7 86E+02 7 86E+02 17500 1.347E412
Eu-155 8 1360E-04 85,315 00 85,315 00 0 00E+00 6 94E+01 6 94E+01 22500 1724E+411
Fe-55 5 3720£-02 85,315 00 85,315 00 0 00E+00 4 58E+03 4 58E+03 2.7500 9 934E+08
H-3 4 4560E-02 85,315 00 85,315 00 0 00E+D0 3 BDE+03 3 80E+03 3.5000 2.413E+06
1-129 9 1660E-07 85,315 00 85,315 00 0 00E+00 7 82E-02 7 82E-02 50000 1 010E+06
Kr-85 3 2380E-02 85,315 00 85,315 00 0 00E+00 2.76E+03 2 76E403 7 0000 1135E405
Np-237 1 9674E-05 85,315 00 85,315 00 0 00E+00 1 68E+00 1 68E+00 110000 1 286E+04
Pa-231 9.3700E-09 85,315 00 85,315 00 0 00E+00 7.99€-04 7 99E-04
Pb-210 4 0520E-09 85,315 00 85,315 00 0 00E+00 346E04 3 46E-04
Pm-147 7 8900E-04 85,315 00 85,315.00 0 00E+00 6 73E+0t 6.73E+01
Pu-238 3 6340E-02 85,315 00 85,315 00 0 00E+00 3 10E+03 3.10E+03
Pu-239 6 5100E-02 85,315.00 85,315 00 0 00E+00 5 55E+03 5 55E+03
Pu-240 2 6700E-02 85,315 00 85,315 00 0 00E+00 2 28E+03 2.28E+03
Pu-241 1 3616E+00 85,315 00 85,315 00 0 0DE+00 1 16E+05 1 16E+05
Pu-242 16742E-05 85,315 00 85,315 00 0 00E+00 143E400 1 43E+00
Ra-226 1 0912E-08 85,315 00 85,315 00 0 00E+00 931E-04 93E-4
Ra-228 2 0780E-10 85,315 00 85,315 00 0 00E+00 177E05 1 77E-05
Ru-106 7 4020E-10 85,315 00 85,315 00 0 00E+00 6 32E-05 6 32E-05
Se-79 2.8500E-05 85,315 00 85,315 00 0 00E+00 2 43E+00 2 43E+00
Sn-126 1.7794E-05 85,315 00 85,315.00 0 0CE+00 1 52E+00 1.52E+00
Sr-90 1.0372E+00 85,315 00 85,315.00 0 00E+00 8 85E+04 B.85E+04
Tc-99 4 3360E-04 85,315 00 85,315 00 0 00E+00 3 70E+01 3.70E4+01
Th-229 1 9490E-09 85,315.00 85,315 00 0 00E+00 166E-04 1 66E-04
Th-230 9 9520E-07 85,315 00 85,315 00 0 OOE+D0 8 49€-02 8.49E-02
Th-232 2 0900E-10 85,315 00 85,315 00 0 00E+00 178E-05 1 78E-05
T1208 1 5278E-07 85,315 00 85,315 00 0 DOE+00 1 30E-02 1 30E-02
U-232 4 1360€-07 85,315 00 85,315 00 0 00E+00 3 53E-02 3 S3EN2 Thermal Power
U-233 4 1200E-07 85,315 00 85,315 00 0 00E+00 351E-02 351E-02 jominal Heat Bounding
U-234 2.1700E-03 85,315 00 85,315 00 0 DOE+00 1.85E+02 1 85E+02 Output *  Heat Output
U-235 -1.7036E-06 85,315 00 000 1.93E-02 0 00E+00 1 93E-02 {Watts) (Watts)
U-236 2.6080E-05 85,315 00 85,315.00 0 O0E+00 2.23E+00 2.23E+00 9.22E403 9.22E403
U-238 -5 1291E-07 85,315.00 000 5 65E-02 1.27E-02 5 65E-02 Total Total
Y-90 1 0374E+00 85,315 00 85,315 00 0 00E+00 8 85E+04 8.85E+04
Other Radionuchdes 7 34E+05 7.34E+05
L. Template Selection S ¥, Burmmup Si v, and Checks 2", > ki rongg
Template S S Y : - . |
From SFD Used |Basis for Parameter Ditferences:
Reactor Moderator HEAVY WATER HEAVY WATER Thes Template was used for the following reasons:
Fuel Cladding SST SST [ This fuel maiches on afl p except { )
BOL HM Constituents U u
BOL Enrichment % 05
|Bumup s y (MWd)* |Basis for bumup used in
From SFD E: d
Nominal | 85,315 00{Nominal bumup set equal fo bounding bumup.
Boundng | 85 315 00{Bounding burmup estimated by assuming BOL heavy metal mass was twice EOL
Checks
Estimated Burnup/
Burnhup Multipler Given Burhup Esti d EOL HWGiven EOL HM
Nomi 32.70] 2.27]
Bounding ' 32.70
'Reactor shutdown, core removal, storage, shipping o other date confirming that imaciation 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 (MWG/MT)
DOE/SNF/REP-078 March 2003
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Fuel Radionuciide Inventory Worksheet

{L. Fuel and Template Information ;. i ;. Estmated
Fuel Name: HWCTR SPRO (UO2) ZR LEU 'Fuel decay start date 1964 Canister usage
SNFID#: 772 Estimates as of. 2010 18°x10'
Fuel Units & Descr 48 - TUBE Template HFBR (Heavy Water Zirc,010 5%, U)
Heavy Metal Mass BOL= , EOL=180 922kg *emplate Bumup(MWd) 5
ROD Storage Site INEEL Template BOL Heavy Metal Mass (MT) 000034251
- - Template Decay Time 35 years
11, Estimates < » ¢ < m Xq Xp b Yn Yo Gamma Sources
- - ~ . Photon Total
- CvMwd From . Nominal Bounding Fuel {nitial Activity . Nominal Fuel  Bounding Fue! Energy - Photons/sec
Rad Template Fuel Burnup (MWd)? Bumup (MWd)* (c) 1 res(Cl) | snes(Ci) | - Group . (bounding)
Ac-227 4 6920E-09 173,423 00 173,423 00 0 00E+00 8 14E-04 8 14E-04 Avg MeV
Am-241 2 2880E-02 173,423 00 173,423 00 0 00E+00 3 97E+403 3 97E+03 00150 1210E+16
Am-242m 3 5S400E-06 173,423 00 173,423 00 0 00E+00 6 14E-01 6 14E-01 00250 2 506E+15
Am-243 2 0580E-06 173,423 00 173,423 00 0 00E+00 3 57E01 357E-01 00375 2.205E+15
C-14 1 1264E-03 173,423 00 173,423 00 0 00E+00 1 95E+02 1 95E+02 00575 2.387E+15
Ci-36 8.3760E-11 173,423 00 173,423 00 0 00E+00 1 45E-05 1.45E-05 00850 1 408E+415
Cm-243 5 0340E-07 173,423 00 173,423 00 0 00E+00 8.73E-02 8 73E-02 01250 9.288E+14
Cm-244 1 0450E-05 173,423 00 173.423 00 0 D0E+00 1.81E+00 1.81E+0C 0.2250 1213E+415
Co-60 6 4420E-02 173,423 00 173423 00 0 00E+00 1 12E+04 1 12E+04 0.3750 5275E414
Cs-134 7 9240E-06 173,423 00 173,423 00 0 00E+00 1.37E+00 1.37E+00 0 5750 9.231E+15
Cs-135 7 9140E-06 173,423 00 173,423.00 0 00E+00 1.37E+00 1 37E+00 0 8500 1065E+14
Cs-137 1 4316E+00 173,423 00 173,423 00 0 00E+00 2 48E+05 2 48E+05 1.2500 8 779E+14
Eu-154 6 7900E-03 173,423 00 173,423 00 0 00E+00 1 1BE+03 1 1BE+03 1 7500 2.887E+12
Eu-155 6.2800E-04 17342300 - 17342300 0 00E+00 1 09E+02 1 09E+02 22500 4 6256409
Fe-55 5 7480€E-05 173,423.00 173,423 00 0 00E+00 9 97E+00 9 97E+00 2 7500 2.959E+08
H-3 2 3800E-02 173,423 00 173,423 00 0 0OE+00 4 13E+03 4 13E+03 3.5000 8 924E+05
1-129 7 5020E-07 173 423 00 173,423 00 0 0OE+D0 1.30E-01 1 30E-01 5 0000 3 746E+05
Kr-85 3 8220E-02 173,423 00 173,423.00 0 OOE+00 6 63E+03 6 63E+03 7 0000 4 2136404
Np-237 & S780E-06 173,423 00 173.423 00 0 00E+00 9 67E-01 9 67E-01 11 0000 4 7TB1E+03
Pa-231 7.8820E-09 173,423 00 173,423 00 0 00E+00 1.37E-03 137603
Pb-210 4.3840E-09 173,423 00 173423 00 0 0QE+00 7.60E-04 7 60E-04
Pm-147 9 9500E-04 173,423 00 173,423 00 0 00E+00 1.73E402 1.73E+02
Pu-238 6 4240E-03 173,423 00 173,423 00 0 DOE+00 1.11E+03 1.11E+03
Pu-239 1 8744E-02 173,423 00 173,423 00 0 00E+00 3.25E+03 3 25E+403
Pu-240 8 3540E-03 173,423 00 173,423.00 0 00E+00 145E+403 1 45E+403
Pu-241 1 4606E-01 173.423 00 173,423 00 0 00E+00 2 53E+04 2 S3E+04
Pu-242 2 0400E-06 173,423 00 173,423 00 0 00E+00 3 54E-01 3 54E-01
Ra-226 1 1804E£-08 173,423 00 173,423 00 0 00E+00 2.05E-03 2 D5E-03
Ra-228 1 1864E-09 173,423 00 173,423 00 0 00E+00 2 06E-04 2 06E-04
Ru-106 3 2580€-10 173,423.00 173,423 00 0 00E+00 5 B5E-05 5 65E-05
Se-79 3 2524E-05 173,423 0Q 173,423 00 0 00E+DO 2 17E+00 2 17E+00
Sn-126 1.2052E-05 173,423 00 173,423.00 0 00E+00 2 09E+00 2 09E+00
Sr-90 1.2638E+00 - 17342300 173,423 00 0 00E+00 2 19E405 2 19E+05
Tc-89 4 4140E-04 173,423 00 173,423 00 0 O0E+00 7 65E+01 7.65E+01
Th-229 4.3480E-09 173423 00 173.423 00 0 DOE+00 7.54E-04 7 S4E-04 ‘
Th-230 1 0760E-06 173,423.00 173,423 00 0 DDE+00 1 87E-01 1 B7E-01
Th-232 1 1926E-09 173,423 00 173,423 00 0 00E+00 2 07E-04 2 07E-04
TH208 - 4 6200E-08 173,423 00 173,423 00 0 00E+D0 8 01E-03 8 01E-03
U-232 1.2406E-07 173423 00 173,423 00 0 00E+00 2 15E-02 2.15E-02 Thermal Power
U-233 9 1620E-07 173,423 00 173,423 00 0 00E+00 1 59E-01 1.59€-01 ominal Heat Bounding _
U-234 2.3440E-03 173,423 00 173,423 00 0 O0E+00 4 07E+02 4.07E+02 _ Output . Heat Output
U-235 -2 3296E-06 173.423 00 000 391E-02 0 00E+00 3 91E-02 {Watts) (Watts)
U-236 2 6620E-05 173,423.00 173,423 00 0 00E+00 4 62E+00 4 62E+00 3.19E+03 3 19E+03
U-238 -1.3291E-07 173,423.00 000 1 14E-01 9 13E-02 1 14E-01 Total Tota!
Y-90 1 2642E+00 173,423 00 173,423 00 0 00E+00 2 19E405 2 19E+05
Other Radonuchdes - 2 37E+05 2 37E405
{111, Template Selection S v, Burnup Si y, and Checks /3 % a2 cSnihd ™ - .
Template Select y N K
From SFD Used Basis for P Ditferences:
Reactor Moderator HEAVY WATER HEAVY WATER FTvs Template was used for the following reasons
Fuel Cladd ZIRC 2IRC [Thes fuel matches on all p except { )
BOL HM Constituents V) U
BOL Enrichment % Ot 5 ~
Burnup Summary (MWd)* - .- . Basis for p used in
From SFD Estimated .
Nominal 173,423.00]Nominal burmup set equal to bounding bumup
Boundg | 173.423 00}Bounding bumup estimated by assuming BOL heavy metal mass was tuce EOL
Checks - e v A .
Estimated Burnup/
p Muthipti Given Burnup Estimated EOL HWGiven EOL HM
Nominal 32.83 259
Bounding [ 32.83 -
Reactor shutdown, core removal storage, shipping or other date confiming that iradiabon ceased for fuel
*Total bumup for all fuet d with this h mus1bedvsdedbyBOLheavymetalmassmgelspednchalues(MWdMn
DOE/SNF/REP-078 March 2003
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Fuel Radionuchde Inventory Worksheet -

L Fuel and Template Informats
Fuel Name: HWCTR TFEN {U-ZR) LEU

SNF ID # 880

REOL e

Fuel Units & Descr- 11 - TUBE

Y% ye g
on e

"Fuel decay start date, 1964
Estimates as of: 2010

Template: HFBR (Heavy Water, Zirc, 0 10 5%, U)

Estimated

Canister usage
18"x15'

Heavy Metal Mass: BOL= : EOL=162.082kg *Template Burnup(MWd): 5
ROD Storage Site: INEEL Template BOL Heavy Metal Mass (MT)* 0 00034251
Template Decay Time 35 years
1L Estyimates - ¢ 7% -~ m Xo Xp b Y Vs Gamma Sources
N i Photon > Total -
CiMWd From - Nominal ,  Bounding Fuel nmal Activity Nomnal Fuel  Bounding Fuel Energy  Photons/sec
Radionuchde Template - Fuel Burnup (MWd)? Bumup (MWd)? {Ci} Inventones(Ci) Inventones(Ci) Group {bounding)
Ac-227 4 6920E-09 155,363 95 155,363 95 0 00E+00 7.296-04 7 29E-04 Avg MeV -
Am-241 2.2880E-02 155,363 95 155,363 95 0 00E+00 3 S5E+403 355E+03 00150 1084E+16
Am-242m 3.5400E-06 155,363 95 155,363 95 0 O0E+00 5.50E-0% § S0E-01 00250 2.245E+15
Am-243 2 0S80E-06. 155,363 95 155,363 95 0 00E+00 3.20E-0% 3 20E-01 00375 1 975E+15
C-14 1 1264E-03 155,363 95 155,363.95 0 00E+00 1 75E+02 175E+02 00575 2.139E415
Cl-36 8 3760E-11 155,363 95 155,363 95 0 00E+00 1 30E-05 1 30E-05 00850 1.261E+15
Cm-243 5 0340E-07 155,363 95 155,363 95 0 00E+00 7 82E-02 7 B2E-02 01250 B8.321E+14
Cm-244 1 0450E-05 155,363 95 155,363 95 0 00E400 1 62E+00 1 62E+400 0.2250 1 086E+15
Co-60 6 4420E-02 155,363 95 155,363 95 0 00E+00 1 00E+D4 1 00E+04 03750 4 726E+14
Cs-134 7 9240E-06 155,363.95 155,363 95 0 0CE+00 1.23E400 1 23E+00 0.5750 8 270E+15
Cs-135 7 9140E-06 155,363 95 155,363 95 0 O0E+00 1.23E+00 1.23E+00 0 8500 9 545E+13
Cs-137 1 4316E+00 155,363.95 155,363 95 0 00E+00 2.22E+05 2 22E+05 12500 7 865E+14
Eu-154 6 7900E-03 155,363 95 155,363 95 0 O0OE+00 1.05E+03 1 05E+03 17500 2.587E+12
Eu-155 6 2800E-04 155,363 95 165,363 95 0 00E+00 9 76E+01 9 76E+01 22500 4 144E+09
Fe-55 5 7480E-05 155,363 95 155,363 95 0 00E+00 8 93E+00 8 93E+00 2.7500 26515408
H3 2 3800E-02 155,363 95 155,363 95 0 00E+00 3 70E+03 3 70E+03 35000 7.995E405
1-129 7.5020E-07 155,363 95 155,363 95 0 00E+0C 1 17E-01 117E-01 5 0000 3.356E+05
Kr-85 3 8220E-02 155,363 95 155,363 95 0 00E+00 5 94E+03 5 94E+03 7 0000 3 775E+04
Np-237 5.5780E-06 155,363 95 155,363.95 0 00E+00 8 67E-0t 8 67E-0t 11 0000 4.284E+03
Pa-231 7 8820E-09 155,363 95 155,363 95 0 00E+00 122E-03 122E-03
Pb-210 4 3840E-09 155,363 95 155,363 95 0 00E+00 6 81E-04 6 B1E-04
Pm-147 9 9500E-04 155,363 95 155,363 95 0 00E+00 1 55E+02 1.55E+02
Pu-238 6 4240E-03 155,363 95 155,363 95 0 00E+00 9 98E+02 9 98E+02
Pu-239 1 8744E-02 155,363 95 155,363 95 0 O0E+00 2.91E+03 2 91E+03
Pu-240 8 3540E-03 155,363.95 155,363 95 0 0OE+D0 1.30E+03 1 30E+03
Pu-241 1 4606E-01 155,363 95 165,363 95 0 00E+00 2.27E+04 227E+04
Pu-242 2 D400E-06 155,363 95 155,363 95 Q0 0OE+00 3.17E-01 3 17E-01
Ra-226 1 1804E-08 155,363 95 155,363 95 0 00E+00 1 83E-03 1 83E-03
Ra-228 11864E-09 155,363 95 155,363 95 0 00E+00 1 84E-04 1 84E-04
Ru-106 3.2580E-10 155,363 95 155,363 95 0 00E+00 5 06E-05 5 06E-05
Se-79 1.2524E-05 155,363 95 155,363.95 0 DOE+00 1 95E+00 1 95E+00
Sn-126 1.2052E-05 155,363 95 155,363 95 0 00E+00 1 87E+00 1.87E+00
Sr-90 1.2638E+00 155,363 95 155,363 95 0 O0E+00 1 96E+05 1 96E+05
Tc-99 4 4140E-04 165,363 95 155,363 95 0 00E+00 6 86E+01 6 86E+01
Th-229 4 3480E-09 155,363 95 155,363 95 0 00E+00 6 76E-04 6.76E-04
Th-230 1 0760E-06 155,363.95 155,363 95 0 00E+00 1 67E-01 1 67E-01
Th-232 1 1926E-09 155,363 95 155,363 95 0 00E+00 1 85E-04 1 85E-04
T-208 4 6200E-08 155,363 95 155,363 95 0 00E+00 7.18E-03 7 18E-03
U-232 1 2406E-07 155,363 95 165,363 95 0 00E+00 1.93E-02 1 93E-02 Thermal Power
U-233 9 1620E-07 155,363 95 165,363 95 0 DOE+00 1.42E-01 1 42E-01 Nominal Heat B g
U-234 2 3440E-03 155,363 95 155,363 95 0 00E+00 3 64E+02 3 64E+02 Output Heat Output
U-235 -2 3296E-06 156,363 95 000 3 50E-02 0 00E+00 3 50E-02 (Watts) (Watts)
U-236 2 6620E-05 155,363 95 155,363.95 0 00E+00 4 14E400 4 14E+00 2.85E403 2.35E4+03
U-238 -1 3291E07 155,363 95 000 1 02E-01 8 18E-02 - 1 02E-01 Total Total
Y-90 1.2642E+00 155,363 95 155,363 95 0 00E+00 1 96E+05 196E+05
Other Radionucixies 2.12E+05 2.12E+05
11, Template Selection S ¥, Barnup S Y, and Checks o = > - * %~
[Template S S y |
From SFD Used [Basis for Parameter Differences:
Reactor Moderator HEAVY WATER HEAVY WATER [Thes Template was used for the following reasons:
Fusl Cladding ZIRC ZIRC [ This fuel matches on af except {unk ).
BOL HM Consti 7] u
BOL Enrichment % 0105
[Bumup Summary (MWd)* IBasis for bumup used in estimate:
From SFD
Nominal | 155 363 9 bumup set equal to bounding bumup
Bounding { 155 363 95]Bounding bumup estimated by assuming BOL heavy metal mass was twice EOL.
Checks
Estimated Burnup/
Burnup Multiplier Given Burup Esti d EOL HM/Given EOL HM
Nominat | 3283
Bounding 32.83|
'Reactor , core J, storage, shipping or other date confirmng that irraciation ceased for fuel
*Total burmup for all fuel associated with thes worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWAMT)
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I

Fuel Radionuclide inventory Worksheet - .

iL Foel and Template Information .’ - "% Estmated
Fuel Name HWCTR TMT-1-2& 1-3 (UTH) "Fuel decay start date 1964 Canister usage
SNFID# 112 Estmmates as of: 2010 18"x15'
Fue! Units & Descr- 2 - TUBE Template: (Worst Case)
Heavy Metal Mass BOL= ; EOL=77.91kg *Template Burnup{MWd) 625
ROD Storage Stte: INEEL “Template BOL Heavy Metal Mass (MT) 0 00186865
Template Decay Time 35 years -
L. Estimates < %' “%5 m Xn Xa ~ b - ¥Yn Yo Gamma Sources
I - ~ e - . Photon | Total
CvMWd From - t J B Fuel jnitial Activity  Nomunal Fuel | Bounding Fuel ] | Energy Photons/sec
Radionuclide "o Template Fuel Bumup (MWd)? Burnup (MWd)® < (CD) Inventones(Ci) -inventories(C1) | ° Group {bounding)
Ac-227 2 3072E-06 273 69 547.39 0 00E+00 6 31E-D4 1.26E-03 Avg MeV —
Am-241 8 4448E+00 273 69 54739 0 00E+00 2 31E+03 4 62E+03 00150 6.812E+14
Am-242m 1 6848E-02 27369 547 39 0 O0E+00 4 61E+400 9 22E+00 00250 1.335E+14
Am-243 1 6320E-02 273 69 547 39 0 00E+00 4 47E400 8 93E+00 00375 1 166E+14
C-14 1.2090E-01 273 69 547 39 0 00E+00 3.31E+01 6 62E+01 00575 1.835E+14
CI36 2.2849E-03 27369 547.39 0 00E+D0 6 25E-01 1 25E+00 00850 7 161E+13
Cm-243 8 6624E-04 27369 547.39 0 00E+00 2 37E-01 4.74E-01 01250 5613E+13
Cm-244 1 6848E-01 27369 547.39 0 00E+00 4 61E+01 9 22E+01 02250 6 204E+413
Co-60 2 BOBGE+01 273 69 647.39 0 00E+00 7 69E+03 1.54E+04 03750 2 653E+13
Cs-134 3 4148E-04 273 69 547.39 0 OCE+00 9 35E-02 187€-01 05750 43156414
Cs-135 4 3976E-04 273 69 547.39 0 00E+00 1.20E-01 241E-01 0 8500 1649E+13
Cs-137 2 1049E+01 273 69 547.39 0 00E+00 5 76E+03 115E+04 12500 1153E+15
Eu-154 1.2500E+00 273 69 547.39 0 00E+00 3 42E+02 6 BAE+02 17500 5.099E+11
Eu-155 € 8986E-02 27369 547 39 0 00E+00 1.89E+01 3 78E+01 2.2500 6.045E+09
Fe-55 2.9308E-01 27369 547.39 0 00E+00 8 02E+01 1 60E+02 2 7500 1 704E+09
H-3 2 4311E01 273 69 547.39 0 00E+D0 6 65E401 1 33E+02 3.5000 1.548E+06
1-129 1 0618E-05 27369 547.39 0 00E+00 291E-03 5 81E-03 5.0000 6.566E405
Kr-85 5 9882E-01 27369 547.39 0 00E+00 164E402 3.28E402 7.0000 7.506E404
Np-237 1 5668E-04 273 69 547.39 0.00E+00 4 29E-02 8.58E-02 11 0000 8 582E+403
Pa-231 2 8656E-06 27369 547.39 0 00E+00 - 7.84E-04 1.57E03
Pb-210 2 3918E-08 27369 547.39 0 O0E+00 6 S5E-06 1.31E-05
Pm-147 1 6900E-02 273 69 547.39 0 00E+00 4 63E+00 9.25E+00
Pu-238 2 9808E+00 273 69 547 39 0 00E+00 8 16E+02 1 63E+03
Pu-239 4 1648E-01 273 69 547 39 0 00E+00 1.14E+02 2 28E+02
Pu-240 2 9264E-01 27369 547 39 0 00E+00 8 01E+01 1 60E+02
Pu-241 4 8704E+01 27369 547.39 0 00E+00 1.33E+04 2 67E+04
Pu-242 2 4560E-03 273 69 547.39 0 00E+00 6 72E-01 1.34E400
Ra-226 6 4400E-08 273 69 54739 0.00E+00 1 76E-05 3.53E-05
Ra-228 5 9952E-07 273 69 547.39 0 00E+00 1 64E-04 328E-04
Ru-106 8 5526E-07 27369 547.39 0 0OE+00 2 34E-04 4 68E-04
Se-79 1 9181E-04 27369 547.39 0 00E+00 5.25E-02 1 05E-01
Sn-126 1 6671E-04 27369 547 39 0 00E+00 4.56E-02 9 13E-02
Sr-90 1.9799€+01 273 69 547 39 0 DOE+00 5 42E403 1 08E+04
Tc-99 6 7678E-03 27369 547 39 0 00E+00 1.85E+00 3 70E+00
Th-229 1 7488E-06 273 69 547.39 0 00E+00 4 79E-04 957E-04
Th-230 5 B704E-06 27369 547.39 0 00E+00 161E03 3.21E-03
Th-232 -4 2431E-09 273 69 000 159E-03 158E-03 1.59€-03
T1-208 8 7573E-05 273 69 547.39 0.00E+00 2 40E-02 4.79E-02
U-232 2 3706E-04 27369 547.39 0 00E+00 6 49E-02 1.30€-01 Thermal Power
U-233 3 61268E-04 273 69 547.39 0 DOE+00 9 89E-02 1 98E-01 1Heat B g -
U-234 1.2788E-02 273 69 547.39 0 00E+00 3 SOE+00 7 00E+00 * Output . Heat Output
U-235 5.7486E-04 273.69 547 39 3 36E-02 1.91E-01 3 48E-01 (Watts) ___(watts) -
U-236 2.3485E-04 273 69 547 39 0 00E+00 6 43E-02 1.29E-01 3.03E+02 6 06E+02
U-238 1.1581E-04 273 69 547.39 4 19€-03 3 59E-02 6 76E-02 Total Total
Y-90 1 9804E+01 27369 547.39 0 00E+00 5 42E403 1 08E+04
Other Radionuclides - ~-  169E+04 3 38E+04
T, Template Selection S Y, Burnup S v, and Checks * = s, 8
[Template Sel v - - .
From SFD Used |Basis tor Par Drfferences:
Reactor Moderator HEAVY WATER (Worst Case)
Fuet Cladd ZIRC SSTAnconel [This fuel didnt closely match any existing templates therefore the wors! case template was used
BOL HM Constituents Thand U U, Th,&Pu
BOL Enrichment %! 010 100 -
[Bumup y (MWd)* . S -+ =~ > lBasis for burnup used in -
From SFD
Nominal [ 273 69fNommnal bumup taken from SFD and converted fo MWd using BOL=78.198kg
Boundmng | - 547 bumup assumed 10 be twice nommal bumup ' —~
Checks - - - . -
Esbmated Bumup/ - .
Burnup Muttipli Given Bumup Estimated EOL HWGiven EOL HM
Nominal 010 274
Bounding | 021 -
TReactor shutdown, core removal, slorage, shupping or other date confirming that imadiation ceased for fuel
2Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specfic bumup values (MWAMT)
DOE/SNF/REP-078 March 2003
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Fue! Radionuchde Inventory Worksheet »

L Fuel and Template Information ;.7 55 . 1 N

Fid

Fuet Name: HWCTR TWNT (U METAL) LEU "Fuel decay start date:
SNF 1D #: 791 Estimates as of*
Fuel Units & Descr: 15 - TUBE Template

1964
2010

HFBR (Heavy Water, Zirc, 0 to 5%, )

Estimated

Lanister usage*

18"x15*

Heavy Metal Mass: BOLs ; EOL=321.82g *Template Burnup(MWd) 5
ROD Storage Site* INEEL Template BOL Heavy Metal Mass (MT)* 000034251
Template Decay Time 35 years
II. Estimates.” §.. .~ m Xp Xy b ¥n Yo Gamma Sources
- v oo o N ‘ s Photon Total
CVMWd From N ! B g Fuel nial 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 6920€-09 308,482 10 308,482 10 0 COE+0Q 145E-03 1.45E-03 Avg. MeV -
Am-241 2 2880E-02 308,482 10 308,482 10 0 00E+00 7 06E+03 7 06E+03 00150 2.152E416
Am-242m 3 5400E-06 308,482 10 308,482 10 0 00E+00 1 09E+00 1 09E+00 00250 4 458E+15
Am-243 2 0580E-06 308,482.10 308,482 10 0 00E+00 6 35E-01 6.35E-01 00375 3.922E+15
C-14 1 1264E-03 308,482.10 308,482 10 0 00E+00 3 47E+02 3 47E+02 00575 4.246E+15
CH36 8 3760E-11 308,482.10 308,482 10 0 00E+00 2.58E-05 2.58E-05 00850 2.504E415
Cm-243 5 0340E-07 308,482.10 308,482 10 0 00E+00 1 55E-01 1 SSE-O1 01250 1652E+15
Cm-244 1 0450E-05 308,482.10 308,482 10 0 O0E+00 3 22E+00 3 22E+00 0.2250 2.157E+15
Co-60 6 4420E-02 308,482.10 308,482 10 0 00E+00 1 99E+04 199E+04 0.3750 9 383E+14
Cs-134 7 9240E-06 308,482.10 308,482 10 0 00E+00 2 44E+00 2 44E+00 0.5750 1 642E+16
Cs-135 7.9140E-06 308,482.10 308,482.10 0 00E+00 2 44E+00 2 44E+00 0.8500 1 895E+14
Cs-137 1 4316E+00 308,482.10 308,482.10 0 DOE+00 4 42E+05 4 42E4+05 1.2500 1562E+15
Eu-154 6.7900E-03 308,482 10 308,482 10 0 00E+00 2 09E+03 2 09E+03 17500 5136E+12
Eu-155 6.2800E-04 308,482 10 308,482.10 0 00E+00 1 94E+02 1 94E+02 22500 8 227E+09
Fe-55 5 7480E-05 308,482 10 308,482.10 0 00E+00 177E+01 1 77E+01 2.7500 5 263E+08
H-3 2.3800E-02 308,482 10 308,482.10 0 00E+00 7 34E403 7 34E403 3.5000 1 587E+06
1-129 7 5020E-07 308,482 10 308,482.10 0 OCE+00 2 31E-01 2 31E-01 5.0000 6 663E+05
Kr-85 3 8220E-02 308,482 10 308,482.10 0 00E+00 1.18E+04 1.18E+04 7.0000 7 495E+04
Np-237 5 5780E-06 308,482 10 308,482.10 0 00E+00 1.72E+00 1.72E+00 11 0000 8 505E+03
Pa-231 7 8820E£-09 308,482 10 308,482.10 0 00E+00 243E-03 2 43E-03
Pb-210 4 3840E-09 308,482 10 308,482 10 0 00E+00 1 35E-03 1 35E-03
Pm-147 9 9500E-04 308,482 10 308,482 10 0 00E+00 3.07E+02 3.07E+02
Pu-238 6 4240E-03 308,482 10 308,482 10 0 00E+0Q 1 98E+03 1 98E+03
Pu-239 1 8744E-02 308,482 10 308,482 10 0 OOE+DQ 5 78E+03 5 78E+03
Pu-240 8 3540E-03 308,482 10 308,482 10 0 00E+D0 2 58E+03 2 58E+03
Pu-241 1 4606E-01 308,482.10 308,482 10 0 00E+00 4 51E+04 451E+04
Pu-242 2 D400E-06 308,482 10 308,482 10 0 00E+00 6 29E-01 6.29E-01
Ra-226 1 1804E-08 308,482 10 308,482 10 0 00E+00 3 64E-03 3 64E-03
Ra-228 1 1864E-09 308.482.10 308,482 10 0 O0E+00 3 66E-04 3 66E-04
Ru-106 3 2580E-10 308,482.10 308,482 10 0 DOE+00 1 01E-04 101E-04
Se-79 1 2524E-05 308.482.10 308,482 10 0 00E+00 3 86E+00 3 86E+00
Sn-126 1.2052E-05 308,482.10 308,482 10 0 DOE+00 3 72E+00 3 72E+00
Sr-90 1.2638E+00 308.482.10 308,482 10 0 O0E+00 3 90E+05 3 90E+05
Tc-99 4 4140E-04 308,482.10 308,482 10 0 O0E+00 1 36E+02 1 36E+02
Th-229 4 3480E-09 308,482.10 308,482 10 0 O0E+00 134E-03 1 34E-03
Th-230 1 0760E-06 308,482 10 308.482.10 0 00E+00 3 32E-01 3 32E-01
Th-232 1.1926E-09 308,482 10 308,482.10 0 00E+00 3 68E-04 J 6BE-04
T-208 4 6200E-08 308,482.10 308,482.10 0.00E+00 1 43E-02 143E-02
U-232 1.2406E-07 308,482 10 308,482 10 0 00E+00 3 83E-02 3 83€-02 Thermal Power
U-233 9.1620€-07 308,482.10 308,482.10 0 00E+00 2 B3E-01 2 83E-01 Nomunal Heat Bounchng
U-234 2 3440E-03 308,482 10 308,482.10 0 00E+00 7.23E+02 7.23E+02 Output Heat Output
U-235 -2.3296E-06 308,482 10 000 6 96E-02 0 00E+00 6 96E-02 (Watts) (Watts) -
U-236 2 6620E-05 308,482 10 308,482.10 0 00E+00 8.21E+00 8.21E+00 5 67E+03 5 67E403
U-238 ~1.3291E-07 308,482 10 000 2 03E-01 1 62E-01 2.03E-01 Total Total
Y-90 1.2642E400 308,482 10 308,482 10 0 00E+00 3 90E+05 3 90E+05
Other Radkonuchides 4 21E+05 4.21E+05
1. Template Selection S Y, Burnup S v, and Checks v wr <= ox ~ %
Template S S Y ‘ Rl |
From SFD Used Basis for Parameter Differences:
Reactor Moderator-| HEAVY WATER HEAVY WATER 1 Template was used for the folowng reasons:
Fuel Cladding. ZIRC ZIRC {uel maiches on al except enrk
BOL HM Constituents:| U U
BOL Enrichment %-| QtoS
Burnup Summary (MWd)* {Basis for bumup used in
From SFD Esti
Nominal | 308 482 10Norminal bumup set equal ® bounding bumup
Bounding | 308 482 10]Bounding bumup estmated by assuming BOL heavy metal mass was twice EOL.
Checks
Estimated Burnup/
Bumup D Given p E: d EOL. HWGiven EOL HM
Nominal 3283 | 2.59|
Boundng | 3283
*Reactor shutdown, core removal, storage, shipping or other date confirming that iradiation 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)
DOE/SNF/REP-078 March 2003
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Fuel Radionuchde Inventory Worksheet” M

L Fuel and Template Information 5. 50 Estimated
Fuel Name 1AN-R1 (COLUMBIA) Fuel decay start date 1994 Canister usage”
SNFID# 596 . Estimates as of. 2010 18"x10*
Fuel Units & Descr 16 -MTRTYPE Template ATR {Light Water Alum , 6 to 100%, U)
Heavy Metal Mass  BOL=2536kg" EOL=2 426kg 3Template Bumnup({MWd) . 3672
ROD Storage Stte. SRS Template BOL Heavy Metal Mass (MT) 0 00116689
) "~ Template Decay Time 15 years s - -~
11 Estimates . o m Xn Xp b - Yo Yo Gamma Sources
- v “ v T N . - - e et v e . ‘e Photon . Total
- C/MWd From .~ 1,  BoundingFuel initial Activity  Nominal Fuel _ ~Bounding Fuel | ‘. Energy ~ Photons/sec
Radionuclide * Jemplate ~ Fuel Burnup (MWd)? Burnup (MWd)® ~ “~(Ci) ~— Inventories(Ci) - Inventones(Ci) Group ~ - (bounding)
Ac-227 4 5861E-10 104.55 209 10 0 00E+00 4 79E-08 9 59E-08 Avg. MeV —
Am-241 1 7832E-03 104 §5 20910 0 OOE+00 1 86E-01 3 73E-01 00150 2494E+13
Am-242m 4 3410E-07 104 55 209 10 0 DOE+00 4 S4E-05 9 0BE-0S 0 0250 5202E+12
Am-243 1.4907E-06 104 55 209 10 0 DOE+00 1.56E-04 3 12E-04 00375 4.542E4+12
C-14 S 7162E-09 104 55 209 10 0 00CE+00 5.98E-07 1.20E-06 00575 4 B44E+12 -
C1-36 1.3124E-32 104 55 20910 0 00E+0C0 1.37E-30 2 74E-30 00850 2934E+12
Cm-243 1 8568E-07 104 55 20310 0 00E+00 194E-05 3 88E-05 0 1250 2012E+12
Cm-244 3 551205 104 65 209 10 0 00E+00 371E-03 7.43E-03 0.2250 2528E+12
Co-60 1 0261E-05 104 56 20910 0 OOE+00 1 07E-03 2 15E-03 0.3750 11076412
Cs-134 1 6931E-02 104 55 203 10 0 OCE+00 1 77E+00 3 54E+00 05750 1797E+13
Cs-135 3 4477E-06 104 55 209.10 0 00E+Q0 3 60E-04 7 21E-04 0 8500 4.269E+11
Cs-137 2.2800E+00 104 55 20910 0 00E+00 2 38E+02 4 T7E+02 1.2500 2 157E+11
Eu-154 3 6656E-02 104 55 209 10 0 00E+00 3 83E400 7 66E+00 17500 9 037E+09
Eu-155 9 6841E-03 104.55 209 10 0 DOE+00 1 01E+00 2 02E+00 2.2500 1131E407
Fe-55 4 6977E-04 104.55 20910 0 DOE+00 4 91E-02 9 82E-02 2.7500 6 794E+05
H-3 6 0485E-03 104.55 209 10 0 00E+00 6 32E-01 1.26E+00 3 5000 4 318E+04
1-129 7 5300E-07 104.55 209 10 0 00E+00 7 B7E-05 1.57E-04 5 0000 1001E402
Kr-85 1 4989E-01 104 55 209 10 0 O0E+00 1 57E+01 3 13E+01 7.0000 1 108E+01
Np-237 9 5534E-06 104 55 209 10 0 00E+00 9 99E-04 2 00E-03 11 0000 1.244E+00
Pa-231 1 6550E-09 104 55 209 10 0 D0E+00 173E-07 3 46E-07
Pb-210 2 6631E-11 104 55 20910 0 00E+00 2.78E-09 5 57E-09
Pm-147 1.8156E-01 104 55 209 10 0 OOE+00 1 90E+01 3 80E+01
Pu-238 1 8990E-02 104.55 20310 0 00E+00 1.99E+00 3 97E+00 -
Pu-239 4.2838E-04 104.55 20910 0 00E+00 4 48E-02 8 96E-02
Pu-240 2 4379E-04 104 556 203 10 0 00E+00 2 S5E-02 5 10E-02
Pu-241 4 2511E-02 104.55 20910 0 00E+00 4 44E+00 8 89E+00
Pu-242 3 6329E-07 104 55 20910 0.00E+00 3 80E-05 7 60E-05
Ra-226 1 4725E-10 104 585 209 10 0 00E+00 1 54E-08 3 08E-08
Ra-228 8 9760E-15 104 65 209 10 0 00E+00 9 38E-13 1 88E-12
Ru-106 19752E-04 104 85 20910 0 00E+00 2 O7E-02 4 13E-02
Se-79 1.2933E-05 104 65 209 10 0 00E+00 1.35E-03 2 70E-03
Sn-126 1 1574€E-05 104.55 20310 0 00E+00 1.21E-03 2 42E-03
Sr-90 2 1680E+00 104.55 20910 0 00E+00 2.27E+02 4.53E+02
Tc99 4.2239E-04 104.55 209 10 0 00E+00 4 42E-02 8 83E-02
Th-229 3 9270E-12 104 85 20910 0 00E+00 411E-10 8 21E-10
Th-230 3 3578E-08 104 55 20910 0 00E+00 351E-06 7 02E-06
Th-232 1.5452E-14 104 85 20910 0 00E+00 1 62E-12 3 23E-12
TH208 4 6705E-08 104 55 209 10 0 O0E+00 4 88E-06 9 77E-06
U-232 1.3045E-07 104 55 20910 0 00E+00 1.36E-05 2.73E-05 Thermal Power
U-233 2.3739E-09 104.55 20910 0 00E+0Q 2.48E-07 4.96E-07 N ] Heat B¢ g
U-234 1 8423E-04 104 65 209 10 0 00E+00 1 93E-02 3 85E-02 - Output - Heat Output
U-235 -2.7235E-06 - 104 55 000 5.11E-03 4 B2E-03 511E-03 > (Watts) - (Watts)
U-236 1 5493E-05 104.55 209.10 0.00E+00 1 62E-03 3 24E03 2.83E+00 S B6E+00
U-238 -4.2851E-09 104 55 000 5 79E-05 5 75E-05 5 79E-05 Total - Total
Y-90 2 1686E+00 104 55 20910 0 00E+00 2 27E+02 4 53E+02
Other Radionuchkdes 2 27E+02 455E+02 -~ |~ -
T, Template Selection S y, Barnup S v, and Checks « .~ & & Yaroor
Template S S Y - o
From SFD Used Basis for Parameter Differences: .
Reactor Moderator: UGHT WATER LIGHT WATER
Fuel C g ALUM ALUM
BOL HM C: [} V)
BOL Ennchment % 93.20235261 60 10 100 _ - - - .
[Bumup Summary (MWd)* .- . |Basis for bumup used in estimate: - -
From SFD Estimated } R
N | 104 55|Nominal bumup caculated from the heavy metal mass destroyed.
Bounding-{ 209 10]Bounding bumup assumed o be twoe nomsnal bumup - - - -
Checks N - - T - - -
Estimated Burmup/
Mulipl Given Burnup Estimated EOL HW/Given EOL HM - - -
Nominal | 013
Bounding | 0.26 - - .-
'Reactor shutdown, cofe removal storage, shipping or other date confirming that iradiabion ceased for fuel
*Total bumup for alt fuel with this mustbedvidedbyBOLmavymeta!masslogetspedﬁcbmpvalues(MWdMT)
DOE/SNF/REP-078 March 2003
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Fuel Radionuchde inventory Worksheet

L Fuel and Template Information ;;, ;. ¢ - - Estimated
Fuel Name: IAN-R1 (COLUMBIA) "Fuel decay start date 1996 Canster usage
SNF ID #: 803 Estimates a3 of: 2010 18“x10*
Fuel Units & Descr: 5- MTR TYPE Template: ATR (Light Water, Alum , 60 to 100%, U)
Heavy Metal Mass: BOL=0 685kg; EOL=0 685kg *Template Burnup(MWd)- 367.2
ROD Storage Site: SRS Template BOL Heavy Metal Mass (MT): 0.00116689
Template Decay Time: 10 years”
1. Estimates - 5.« » ~+ m Xn - Xp b ¥n Yo Gamma Sources
T : *r - - < v AR N Photon Total
CVMWd From N I, Bounding Fuel inihal Activity  Nomimal Fuel  Bounding Fuel Energy  Photons/sec
Radionuclide Template Fuel Burnup (MWd)® Burnup (MWd)* (ci) Inventories{Ci) Inventonies(Ci) Group (bounding)
Ac-227 2 8404E-10 12 97 2595 0 0CE+00 3 69E-09 7 37E-09 Avg MeV -
Am-241 14935E-03 1297 2595 0 00E+00 1 94E-02 3 88E-02 00150 35206412
Am-242m 4 4390E-07 1297 2595 0 00E+00 5 76E-06 115E-05 0 0250 7 427E411
Am-243 14913E-06 1297 2595 0 00E+00 1 93E-05 3 87E-05 00375 6 475E+11
C-14 5 7217E-09 1297 25.95 0 00E+00 7 42E-08 148€-07 00575 6 840E+11
CI-36 1.3124E-32 1297 2595 0 00E+00 1 70E-31 3 41E-31 00850 4 162E+11
Cm-243 2 0967E-07 1297 2595 0 00E+00 2 72E-06 5 44E-06 01250 2911E+11
Cm-244 4.3001E-05 1297 2595 0 00E+00 5 SBE-04 112E-03 02250 3574E+411
Co60 1.9798E-05 1297 2595 0 00E+00 257E-04 5 14E-04 Q3750 1602E+11
Cs-134 9 0795E-02 1297 2595 0 00E+00 1 18E+00 2.36E+00 0 5750 2600E+12
Cs-135 3.4477E-06 12.97 2595 0 00E+00 4 47E-05 8 95E-05 0 8500 1.268E411
Cs-137 2 5588E+00 12.97 2595 0 00E+00 3 32E+01 6 64E+01 1.2500 4 128E+10
Eu-154 5 4847E-02 12.97 2595 0 00E+0Q 7 12E-01 1 42E+00 17500 1.507E+09
Eu-155 1 9469E-02 12.97 2595 0 00E+D0 2 53E-01 5 05E-01 2.2500 9 966E+07
Fe-55 17797E-03 12.97 2595 0 00E+00 2 31E-02 4 62E-02 27500 1.391E+06
H-3 8 0065E-03 12.97 2595 0 00E+00 1 04E-01 2.08E-01 3.5000 1 656E+05
1-129 7 S5300E-07 1297 2595 0 00E+00 9 77E-06 1 95E-05 5 0000 1.381E+01
Kr-85 2 0705E-01 12.97 2595 0 00E+00 2 69E+00 5 37E+00 7 0000 1 534E+00
Np-237 9 5507E-06 1297 2595 0 00E+00 1 24E-04 248E-04 11 0000 1 726E-01
Pa-231 12740E-09 1297 2595 0 00E+00 1 65E-08 3 31E-08
Ph-210 1 1838E-11 1297 2595 0 00E+00 154E-10 307E-10
Pm-147 6 7974E-01 1297 2595 0 00E+00 8 82E+00 1 76E+01
Pu-238 1 9755E-02 1297 2595 0 00E+00 2 56E-01 5 13E-01
Pu-239 4 2838E-04 1297 2595 0 00E+00 5 56E-03 1 11E-02
Pu-240 2 4390E-04 1297 2595 0 00E+00 3 16E-03 6 33E-03
Pu-241 5 4058E-02 1297 2595 0 00E+00 7.01E-01 1 40E+00
Pu-242 3 6329E-07 1297 25 95 0 OOE+00 4.71E-06 9 43E-06
Ra-226 8 3742€-11 1297 2595 0 00E+00 1 09E-09 2 17E-09
Ra-228 5 7734E-15 1297 25 95 0 00E+00 7 49E-14 150E-13
Ru-106 6 1356E-03 1297 25 95 0 00E+00 7 96E-02 1 59€E-01
Se-79 1.2936E-05 1297 2595 0 00E+00 1 68E-04 3 36E-04
Sn-128 1.1574E-05 1297 2595 0 00E+00 1 50E-04 3 00E-04
Sr-90 2 4417E+00 1297 2595 0 00E+D0 317E+01 6.34E+01
Tc-99 4.2239E-04 1297 2595 0 00E+00 S 48E-03 1 10E-02
Th-229 2.8568E-12 1297 2595 0 00E+00 3 71E-11 7 41E-11
Th-230 2.5310E-08 12.97 2595 - 0 00E+00 3 28E-07 6 S7E-07
Th-232 1 1631E-14 12.97 2595 0 00E+00 151E-13 3 02E-13
T-208 4 6705E-08 1297 2595 0 00E+00 6 06E-07 1.21E-06
U-232 1.3151E-07 12.97 2595 0 00E+00 1 71E-06 3 41E-06 Thermal Power
U-233 2 1650E-09 1297 2595 0 00E+00 2 81E-08 5 62E-08 N Heat B 9
U-234 1 B399E-04 1297 2595 0 00E+00 2 39E-03 477E-03 Output Heat Cutput
U-235 -2.7235E-06 1297 000 1 38E-03 134€E-03 1.38E-03 atts) (Watts)
U-236 1 S493E-05 1297 2595 0 00E+00 2 01E-04 4.02E-04 411E-01 8.21E-01
U-238 -4.2851E-09 1297 000 1 62E-05 1 62E-05 1 62E-05 Total Total
Y-90 2 4423E+00 1297 2595 0 00E+00 3.17E+01 6 34E+01
Other Radionuchdes 3.23E+01 6 45E+01
TH. Template Selection S v, Burmp Summary, and Checks.. - ¢, (2.5
Temp S ¥ e , 1
From SFD Used |Basis for Parameter Differences:
Reactor Moderator] UGHT WATER UGHT WATER
Fuel Cladding-| ALUM ALUM -
BOL HM Constituents U )
BOL Enrichment % 92 95939437 60 10 100
[Burnup Summary (Mwd)®* - Basis for bumup used in estimate:
From SFD Estimated .
Nominal [ 12.97 Nomanal bumup assumed to be 2% of BOL heavy metal mass
Boundng] 25 95{Bounding bumup assumed 1 be twice homenal bumup
Checks
Estimated Burnup/
Burnup Multipher Grven Burnup Estimated EOL HM/Given EOL HM
Nominal | 0.06 098
Boundmg | 012
'Reactor shutdown, core removal storage, shipping or other date confirmung that irradiation ceased for tuet
*Total bumup for akt fuel assocated with thus worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdMT)
DOE/SNF/REP-078 March 2003
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Fuel Radionuclide Inventory Worksheet -

J. Fuel and Template Information 5 370, Estmated
Fuel Name: IEA-R1 (UALX HEU) BRAZIL TFuel decay start date* 1998 Cantster usage
SNF ID #: 854 - Estimates as of 2010 18*x10'
Fuel Units & Descr: 43 - ASSEMBLY Template ATR (Light Water, Alum , 60 10 100%, U)
Heavy Metal Mass- BOL=8.295kg EOL=4.975kg 3Template Bumup{MWd)- 367.2
ROD Storage Ste SRS Template BOL Heavy Metal Mass (MT) 0 00116689
Template Decay Time 10 years
11, Estimates » == < m Xn Xy b ¥n Yb Gamma Sources
- o - j . Photon Total
-~ CUMWdFrom inal Bounding Fuel Initial Acbvity  Nominal Fuel  Bounding Fuel Energy '  Photons/sec
Radionuclide © “Template “7* ' Fuel Burnup (MWd)® Bumup (MWd)* (C)) ° < Inventones(Ci) :Inventories(Ci) Group - (bounding)
Ac-227 2 8404E-10 314373 6,287.45 0 00E+00 8 93E-07 179E-06 Avg MeV -
Am-241 1 4935E-03 3,14373 6,287 45 0 00E+00 4 70E+00 9 39E+00 00150 B.S51E+14
Am-242m 4 4390E-07 3,14373 6,287.45 0 00E+00 1 40E-03 279E-03 0 0250 1.800E+14
Am-243 1.4913E-06 314373 6,287.45 0 00E+00 4 69E-03 9 38E-03 00375 1569E+14
C-14 5 7217E-09 314373 6.287.45 0 00E+00 1.80E-05 3 60E-05 00575 1657E+14
C1-36 1.3124E-32 3,14373 6,287.45 0 00E+00 4.13E-29 8 25E-29 0 0850 1.008E+14
Cm-243 2.0967E-07 3,143.73 6,287.45 0 00E+00 6.59E-04 132E-03 01250 7.054E+13
Cm-244 4.3001E-05 314373 6,287.45 0 00E+00 1.35E-01 2 70E-01 0.2250 B 660E+13
Co-60 1.9798E-05 3,143.73 6,287.45 0 00E+00 6.22E-02 1 24E-01 0.3750 3.881E+13
Cs-134 9 0795E-02 3,14373 6,287.45 0 OOE+00 2 85E+02 5 71E+02 05750 6.301E+14
Cs-135 3.4477E-06 314373 6,287 45 0 00E+00 1.08E-02 217E-02 0 8500 3.074E+13
Cs-137 2.5588E+00 3,143.73 6,287 45 0 0OE+00 8 04E+03 161E+04 12500 1000E+13
Eu-154 5 4847E-02 3,14373 6,287 45 0 00E+00 1 72E402 3 45E+02 17500 36526411
Eu-155 1 9469E-02 3,14373 6,287 45 0 00E+00 6 12E+401 1 22E+02 2.2500 2415E+10
Fe-55 1 7797E-03 3,14373 6,287 45 0 00E+00 5 S§9E+00 1 12E+01 2 7500 3.369E+08
H-3 8 O065E-03 314373 €,287 45 0 00E+00 2 52E+01 5 03E+01 3 5000 4 012E407
1-129 7.5300E-07 314373 6,287 45 0 00E+00 2.37E-03 4 73E-03 5 0000 3.333E+03
Kr-85 2 0705E-01 3,14373 6.287 45 0 00E+00 6 51E+02 1 30E+03 7 0000 3 703E+02
Np-237 9 5507E-06 3,14373 6,287 45 0 00E+00 3 DOE-02 6 00E-02 11 0000 4 166E+01
Pa-231 1.2740E-09 3,14373 6,287 45 0 00E+00 4 00E-06 8 01E-06 T
Pb-210 1 1838E-11 3,14373 6,287 45 0 00E+00 372E-08 7.44E-08
Pm-147 6 7974E-01 3,14373 6,287 4S5 0 00E+00 2.14E+03 4 27E+03 )
Pu-238 19755602 314373 6,287 45 0 00E+00 6.21E+01 1 24E+02
Pu-239 4 2838E-04 3,143 73 6,287 45 0 00E+00 1.35E+00 2 69E+00
Pu-240 2 4390E-04 3,14373 6,287 45 0 00E+00 7 67E-01 1 53E+00
Pu-241 5 4058E-02 314373 6,287 45 0.00E+00 1 70E+02 3 40E+02
Pu-242 3 6329E-07 314373 6,287 45 0 00E+00 1 14E-03 2.28E-03 o
Ra-226 8 3742E-11 3,14373 6,287 45 0 00E+00 2 B3E-07 5.27E-07
Ra-228 5 7734E-15 314373 6,287 45 0 00E+00 1 82E-11 3 63E-11
Ru-106 6 1356E-03 314373 6,287 45 0 0CE+00 1.93E+01 3 86E+01
Se-79 1 2936E-05 3,143 73 6,287 45 0 OCE+00 4 07E-02 8.13E-02
Sn-126 1 1574E-05 3,14373 6,287 45 0 0CE+00 3 64E-02 7.28E-02
Sr-90 2 4417E+00 3,14373 6,287 45 0 OCE+00 7 68E+03 1.54E404
Te-29 4 2239E-04 3,143 73 6.287 45 0 O0E+00 1.33E+00 2 66E+00
Th-229 2 B568E-12 3,143 73 6,287 45 0 00E+00 8 98E-09 1.80E-08
Th-230 2 5310E-08 - 314373 6,287 45 0 O0E+00 7 96E-05 1.59E-04
Th-232 1 1631E-14 314373 6,287 45 0 00E+00 3 66E-11 7.31E-11 v
TH208 e 4 6705E-08 3,143 73 6,287.45 0 00E+00 147E-04 2.94E-04
U-232 1.3151E-07 3,143 73 6,287.45 0 00E+00 4 13E-04 8.27E-04 Thermal Power
U-233 2 1650E-09 3,143 73 6,287 45 0 00E+00 6 B1E-06 1.36E-05 Nominal Heat B ding
U234 1 8399E-04 314373 6,287.45 0 00E+00 5 78E-01 1.16E400 __Output - - Heat Output
U-235 - -2.7235E-06 3,143 73 000 167E-02 8 13E-03 167E-02 (Watts) ® - (Watts)
U-236 1.5493E-05 3,143 73 6,287.45 0 00E+00 4 87E-02 9 74E-02 9 95E+01 1.99E+02
U-238 -4.2851E-09 314373 0.00 192E-04 179E-04 192E-04 Total Total
Y-90 2 4423E+00 314373 6,287.45 0 00E+00 7 68E+03 1.54E+04
Other Radionuchides 7 81E+03 1.56E+04 N . }
T11. Template Selection S v, Burpup S v, and Checks ™ -~ o5 = ks o .
Tomp Y - - - T
From SFD Used |Basis for Par Dif _ ,
R 7! LIGHT WATER LIGHT WATER
Fuel Claddmg" ALUM ALUM : - B
BOL HM C. ] U .
BOL % 93 10655847 6010 100 R
Burnup Summary (MWd)* B |Basis for bumup used in R
From SFD Estimated . .
inat | 31437 bumup d from the heavy metal mass destroyed.
Bounding | 6,287 451Bounding bumup assumed 1 be twioe nominal bumup
Checks - * N
Estimated Bumup/
Burnup Muttyp Given Bumup d EOL HWGiven EOL. HM - ~
Nominal 120 [ 104]
Bounding | 241 B
'Reactor shutdown, core removal storage, shipping or other date confinrung that irradiabon ceased for tuel
2Total bumop for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWA/MT)
DOE/SNF/REP-078 March 2003
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Fuel Radionuchde inventory Worksheet

L Fuel and Template Information -, 7 < % 28 Estmated
Fuel Name: IEA-R1 (UALX LEU) BRAZIL "Fuel decay start date: 1998 Canister usage:
SNF 1D #: 545 Estimates as of: 2010 18°x10
Fuel Units & Descr: 84 - ASSEMBLY Template: ATR (Light Water, Alum , 60 to 100°, U)
Heavy Metal Mass: BOL=63 554kg EOL=61 732kg *Template Bumup(MWd): 3672
ROD Storage Site: SRS Template BOL Heavy Metal Mass (MT): 000116689
Template Decay Time- 10 years
1L Estimates . . m X X b Yo Yo Gamma Sources
‘ - . . Photon Total
. - CUMwd From - Nomnal -  Bounding Fuel intal Activity  Nomunal Fuel  Bounding Fuel Energy  Photons/sec
Radionuclide Template _' Fuel Burnup (MWd)® Bumup (MWd)? {Ci) [ {Ci) ones(Ci) | - Group (bounding)
Ac-227 2 8404E-10 1,726 23 3,452 45 0.00E+00 4 90E-07 9 81E-07 Avg. MeV
Am-241 1 4935E-03 1,726 23 3,452 45 0 O0E+00 2 S8E+00 5 16E+00 0 0150 4 695E+414
Am-242m 4 4390E-07 1,726 23 345245 0 00E+00 7 66E-04 1.53E-03 00250 9.882E+13
Am-243 1 4913E-06 1,726 23 3452 45 0 00E+00 2.57E-03 5.15E-03 00375 B8615E+13
C-14 57217E-09 1,726 23 345245 0 00E+00 9 88E-06 1 98E-05 00575 9 101E+13
C+36 1 3124E-32 1,726 23 3.452 45 0 00E+00 2 27E-29 4.53E-29 0 0850 5537E413
cm-243 2 0967E-07 1,72623 - 3,452 45 0 00E+00 3 62E-04 7.24E-04 01250 3873E413
Cm-244 4.3001E-05 1,726 23 3,452 45 0 00E+00 7.42E-02 1.48E-01 02250 4755E+13
Co-60 1 9798E-05 1,726.23 3.452 45 0 00E+00 3 42E-02 6 84E-02 03750 2131E+13
Cs-134 9 0795E-02 1,726.23 345245 0 00E+00 157E+02 3 13E+02 05750 3 460E+14
Cs-135 3 4477E-06 1,726 23 3.452 45 0 00E+00 5 95E-03 1.18E-02 08500 1 688E413
Cs-137 2.5588E+00 1,726.23 3,452 45 0 00E+00 4 42E+03 8 83E+03 12500 5 493E+12
Eu-154 5 4847E-02 1,726 23 3,452 45 0 00E+00 9 47E+01 1 89E402 1 7500 2 006E+11
Eu-15§5 1 9469E-02 1,726.23 3,452 45 0 00E+00 3 36E+01 6 72E+01 2.2500 1 326E+10
Fe-55 17797E-03 1,726.23 3,452 45 0 00E+00 3 07E+00 6 14E+00 2.7500 1 850E+08
H3 8 0065E-03 1,726.23 3,452 45 0 00E+00 1 38E401 2 76E+01 3 5000 2.203E+07
1-129 7 5300E-07 1,726.23 3,452 45 0 00E+00 1.30E-03 2.60E-03 5 0000 1 869E+03
Kr-85 2 0705E-01 1,726.23 3,452 45 0 DOE+00 357E+02 7 15E+02 7 0000 2079E+02
Np-237 9 5507E-06 1,726.23 3.452 45 0 00E+00 1 65E-02 3.30E-02 11 0000 2 340€+01
Pa-231 1.2740€-09 1,726.23 3,452 45 0 00E+00 2.20E-06 4 40E-06
Pb-210 1 1838E-11 1,726.23 3,452 45 0 00E+00 2.04E-08 4 09E-08
Pm-147 6 7974E-01 1,726.23 3,452 45 0 00E+00 1 17E+03 2 35E+03
Pu-238 1 9755E-02 1,726.23 3,452 45 0 00E+00 3.41E40t 6 82E+01
Pu-239 4 2838E-04 1,726.23 3,452 45 0 DOE+00 7.39€-01 1 48E+00
Puy-240 2 4390E-04 1,72623 3,452 45 0 00E+00 4.21E-01 8 42E-01
Pu-241 5 4058E-02 1.726.23 3,452 45 0 O0E+00 9.33E+0% 1 87E+02
Pu-242 3 6329E-07 1,726.23 3,452 45 0 00E+00 6.27E-04 1.25E-03
Ra-226 8 3742E-11 1,726.23 ¢ 3,452 45 0 00E+00 1 45E-07 2 B9E-O7
Ra-228 § 7734E-15 1,726.23 3.452 45 0 00E+00 997E-12 1 99E-11
Ru-106 6 1356E-03 1,726.23 3,452 45 0 00E+00 1 06E+01 2.12E+01
Se-79 1 2936E-05 1,726.23 3,452 45 0 OOE+00 2.23E-02 4 47E-02
Sn-126 1 1574E-05 1,726.23 3,452 45 0 DOE+00 2 00E-02 4 00E-02
Se-90 2 4417E+00 1,726.23 3,452 45 0 00E+00 4.21E403 8 43E+03
Tc-99 4 2239E-04 1,726.23 3,452 45 0 00E+00 7.29E-01 1 46E+00
Th-229 2 8568E-12 1,726.23 3,452 45 0 DOE+00 4 93E-09 9 86E-09
Th-230 2 5310E-08 1,726.23 3,452 45 0 00E+0Q 4 37E-05 8 74E-05
Th-232 11631E-14 1,726.23 3,452 45 0 00E+00 201E-11 4 02E-11
T1-208 4 6705E-08 1,726.23 3,452 45 0 O0E+00 8 D6E-05 161E-04
U-232 1 3151E-07 1,726.23 3,452 45 0 DOE+00 2.27E-04 4 54E-04 Thermat Power
U-233 2 1650E-09 1,726.23 3,452 45 0 00E+00 3 74E-06 7 47E-06 N¢ Heat 8 ]
U-234 1 8399E-04 1,726.23 3,452 45 0 O0E+00 3 18E-01 6 35E-01 “ Output .« Heat Output
U-235 -2.7235E-06 1,726.23 000 @ 2.70E-02 2.23E-02 2.70E-02 (Watts) (Watts)
U-236 1 54393E-05 1,726.23 3,452 45 0 0OE+00 2 67E-02 5 35E-02 5 46E+01 1 09E+02
U-238 -4 2851E-09 1,726.23 000 172602 172E-02 172E-02 Totat Total
Y-90 2 4423E+00 1.726.23 3,452 45 0 00E+00 4.22E+403 8 43E+03
Other Radionucides 4.29E+03 8 58E+03
Y1 Template Selection St y, Burnup S v, and Checks & ' e 2~ 7 -4
Template Selection Summary 1
From SED Used |Basis for Parameter Ditferences:
Reactor Moderator LIGHT WATER LIGHT WATER [Thes Template was tsed for the following reasons
Fuel Cladd ALUM ALUM [Thes fuel matches ATR Template on all but one rk ) making ATR a
BOL HM C 1] u [match.
BOL Enrichment % 13 66156126 60 to 100
[Bumup Summary (Mwa)® - |Basis for burnup used in estimate:
From SFD Estimated -
Nominat { 1,726 23Nominal bumup calcutated from the heavy metal mass destroyed
Boundmg | 3 452 45]Bounding bumup assumed to be twice nommal bumup.
Checks -
Estimated Bumup/
B p Multipli Glven p Estimated EOL HW/Given EOL HM
Neminal I 009
Bounding | 017
*Reactor shutdown, core removal, storage, shipping or other date confirming that Irradiation ceased for tuel °
*Total bumup for al fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWJMT)
DOE/SNF/REP-078 March 2003
Revision 0 Page C-484 of C-581
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Fuel Radionuclide Inventory Worksheet

L. Fuel and Template Information ;o 200" Estimated
Fuel Name IEA-R1{UALXLEU) BRAZIL Fuel decay start date 1998 Canister usage:
SNFID # 1076 - Estimates as of 2010 18°x10"
Fuel Units & Descr 39 - ASSEMBLY Template ATR (Light Water, Alum , 60 to 100% U) -
Heavy Metal Mass BOL=29 507kg EOL=28 661kg Memplate Bumup(MWd): 3672
ROD Storage Site SRS Template BOL Heavy Metal Mass (MT) 000116689
Template Decay Time 10 years
11, Estimates 7 ¢« s m Xa Xy b Yn Yb Gamma Sources
L r g Photon Total
o CVMWd From *° * Nomnal Bounding Fuel Initial Acivity  Nominal Fue!  Bounding Fuel Energy ° Photons/sec
Radionuclide . Template Fuel Burnup (MWd)? Bumup (MWd)® ()] Inventories(Ci) inventories(Ci) | . Group (bounding)
Ac-227 2 B404E-10 801 46 1,602 93 0 00E+00 2.28E-07 4 55E-07 Avg Mev
Am-241 1 4935E-03 801 46 1,602 93 0 00E+00 1.20E+00 2 39E+00 00150 2 1BOE+14
Am-242m 4 4390E-07 801.46 1,602.93 0 00E+00 3 56E-04 7 12E-04 0 0250 4 588E+13
Am-243 1 4913E-06 801.46 1,602 93 0 DOE+00 120E-03 2 39E-03 0.0375 4 000E+13
C-14 § 7217E-09 80146 1,602 83 0 00E+00 4 59E-06 9.17E-06 00575 4.226E413
Cl-36 1.3124E-32 801 46 1,602 93 0 00E+00 1 05€-29 2.10E-29 00850 2.57T1E+13
Cm-243 2 0967E-07 80146 1,602 83 0 00E+00 1 68E-04 3.36E-04 01250 1 798E+13
Cm-244 4 3001E-05 80146 1,602 93 0 C0E+Q0 3 45E-02 6 B9E-02 0.2250 2.208E+13
Co-60 1 9798E-05 80146 1,602 93 0 00E+00 1 59E-02 317E-02 0 3750 9.895E+12
Cs-134 9 0795E-02 801 46 1,602 93 0 OOE+00 7.28E+01 1 46E+02 0 5750 1 606E+14
Cs-135 3 4477E-06 801 46 1,602 93 0 00E+00 2 76E-03 5 53E-03 0 8500 7836E+12
Cs-137 2 5588E+00 801.46 1,602 93 0 00E+00 2 05E+03 4 10E+03 1.2500 2.550E+12
Eu-154 5 4B47E-02 801.46 1,602.93 0 OCE+00 4 40E+01 8 79E+01 1.7500 g 312E+10
Eu-155 1 9469€E-02 80146 1,602 93 0 0OE+00 1 56E+01 3 12E+01 2.2500 6 156E+09
Fe-65 1 7797E-03 801 46 1,602 93 0 00E+00 1 43E+00 2 85E+00 2.7500 8 580E+07
H-3 8 0065E-03 BO1 46 1,602 93 0 00E+00 6 42E4+00 1.28E401 3.5000 1 0236407
1-129 7.5300E-07 B01 46 1,602 93 0 00E+00 6 03E-04 1.21E-03 5 0000 8 679E+02
Kr-85 2.0705E-01 BO1 46 1,602 93 0 00E+00 1 66E+02 3.32E+02 7 0000 9 651E+01
Np-237 9 5507€E-06 801 46 1,602 93 0 00E+Q0 7 65E-03 1.53E-02 11 0000 1 086E+01
Pa-231 1.2740E-09 801 46 1,602 93 0 00E+00 1 02E-06 2 04E-06
Pb-210 1 1838E-11 801.46 1,602 93 0 00E+00 9 49E-09 1 90E-08
Pm-147 6 7974E-01 801.46 1,602.93 0 O0E+00 5 45E+02 1 09E+03
Pu-238 1 9755E-02 801.46 1,602 93 0 00E+00 1 58E+01 3 17E+01
Pu-239 4 2838E-04 801 46 1.602 93 0 00E+00 3 43E-01 6 87E-01
Pu-240 2 4390E-04 801 46 1,602 93 0 O0E+00 1 95E-01 3 9EO1
Pu-241 § 4058E-02 80146 1,602 83 0 00E+00 4 33E+01 8 67E+01
Pu-242 3 6329E-07 80146 1,602 93 0 00E+00 291E-04 5 B2E-04
Ra-226 8.3742E-11 801 46 1,602 93 0 00E+00 6 71E-08 1.34E-07
Ra-228 5 7734E-15 801 46 1,602 93 0 00E+00 4 63E-12 9 25E-12
Ru-106 6 1356E-03 80146 1,602 93 0 0OE+00 4 92E+00 9 83E+00 )
Se-79 1.2936E-05 801 46 1,602 93 0 00E+0Q 1 04E-02 2 07e-02
Sn-126 1 1574E-05 801.46 1,602.93 0 00E+00 9 28E-03 1 86E-02
Sr-90 2 4A17E+00 801.46 1,602.93 0 00E+00 196E+03 3 91E+03
Tc-99 4 2239E-04 801.46 1,602 93 0 00E+00 3 39e-01 6 77E-01
Th-229 2 8568E-12 801.46 1,602 93 0 00E+00 2 2909 4.58E-09
Th-230 2 5310E-08 80146 1,602 93 0 00E+00 2 03E-05 4 06E-05
Th-232 1.1631E-14 80146 1,602 83 0 00E+00 9.32€-12 1 86E-11
T208 4 6705E-08 80146 1,602 93 0 00E+00 3 74E-05 7 49E-05
U-232 - 1.3151E-07 - 801 46 1,602 93 0 00E+00 1.056-04 211E-04 Thermal Power
U-233 2 1650E-09 80146 1,602 93 0 00E+00 174E-06 3 47E-06 tHest B ding
U-234 1 8399E-04 80146 1,602 93 0 00E+00 147E-01 2 95E-01 _Output  Heat Output
U-235 -2 7235E-06 801.46 000 1.25E-02 1 04E-02 1.25E-02 {Watts) (Watts)
U-236 - 1.5493E-05 801.46 1,602 93 0 00E+00 1 24E-02 2 48E-02 2.54E+01 5 07E+01
U-238 -~4.2851E-09 801 46 000 7 97E-03 7 96E-03 7.97E-03 Total Total
Y-90 2 4423E+00 80146 1,602 93 0 00E+00 1 96E+03 3 91E+03
Other Radionuclides 1 99E+03 3 98E+03
{11, Template Sclection S v, Burnup S y, and Checks i+ vataing % } .
[Template Sel y - - ,
From SFD Used |Basis for Parameter Differences*
Reactor Moderator LIGHT WATER LIGHT WATER Thes Template was used jor the folowing reasons
Fuel Claddi ALUM ALUM [This fuel matches ATR Template on afl but one p ( making ATR a .
BOL HM C. U U match.
BOL Enr t % 19 66156126 60 1o 100
[Burnup Summary (MWd)* . Basis for burmup used in
From SFD Estimated
inal 801 a5]Nominal burmup cakutated from e heavy metal mass destroyed.
Bounding | 1,602.93]Bounding bumup assumed to be twice nominal bumup
Checks . - ! .
Estunated Bumup/
Bumup p Given Burhup E d EOL HWGiven EOL HM
Nominat [ 009 1 00|
Boundng | 017
*Reactor shutdown, core 1, storage, shipping of other date confirming that iradiaton ceased for fuel .
Total burmup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd'MT)
DOE/SNF/REP-078 March 2003
Revision 0 Page C485 of C-581



Fuel Radionuchde Inventory Worksheet

L Fuel and Template Information, (7, .25 %

Fuel Name: IOWA ST. UNIV (HEU UALX)

SNF ID #: 792

Fuet Units & Descr: 22 - FLAT PLATES IN CAN

‘Fuel decay start date,
Estimates as of:
Template

1996
2010

ATR (Light Water, Alum , 60 to 100%, U}

Estimated

Canster usage’
18"x10"

Heavy Metal Mass: BOL=3 478kg; EOL=3 474kg *Template Burnup{MWd): 3672
ROD Storage Site: SRS Template BOL Heavy Metal Mass (MT) 000116689
Template Decay Time 10 years
11, Estimates ~' © * 3 m Xa Xp b Yn Yo Gamma Sources
5 - » Photon Totat
CiMWd From . N | Bounding Fuel  initial Activity  Nominal Fuel  Bounding Fuel Energy  Photons/sec
Radionuclide Template - - Fuel Bumup (MWd)® Bumnup (Mwd)? ()] Inventories(Ci)  Inventones(Ci) § - Group {bounding)
Ac-227 2 8404E-10 417 833 0 00E+00 1 1BE-09 237e-09 Avg MeV
Am-241 1 4935E-03 417 833 0 00E+00 6 22E-03 1.24E-02 00150 1 134E+12
Am-242m 4 4390E-07 417 833 0 00E+00 1 85E-06 3 70E-06 00250 2.385E+11
Am-243 1 4913E-06 4.17 833 0 00E+00 6 21E-06 1.24E-05 00375 2 080E+11
C-14 5.7217E-09 4.17 833 0 00E+00 2 38E-08 4.77E-08 00575 2.197E+11
CI-36 1.3124E-32 4.17 833 0 O0E+00 5 47E-32 1.09E-31 00850 1337E+11
Cm-243 2.0967E-07 4.17 833 0 00E+00 8 74E-07 1.75E-06 01250 9 354E+10
Cm-244 4 3001E-05 417 8.33 0 DOE+00 179E-04 3 58E-04 0.2250 1 149€+11
Co-60 1 9798E-05 417 8.33 0 O0E+00 8.25E-05 1 65E-04 03750 5144E+10
Cs-134 9 0795E-02 417 8.33 0 00E+00 3 78E-01 7 S7E-01 0 5750 8 352E+11
Cs-135 3 4477E-06 417 8.33 0 O0E+00 1.44E-05 2 87E-05 0 8500 4 074E+10
Cs-137 2 5588E+00 417 8.33 0.00E+00 1 07E+01 2 13E+01 1.2500 1.326E+10
Eu-154 5 4847E-02 417 8.33 0 O0E+00 2.29E-01 4 57E-01 17500 4 841E+08
Eu-155 1 9469E-02 417 833 0 0CE+00 8.11E-02 1 62E-01 22500 3201E+07
Fe-55 1 7797E-03 417 833 0 O0E+00 7 42E-03 1 48E-02 2.7500 4 466E+05
H-3 8 0065E-03 417 833 0 00E+00 3 34E-02 6 67E-02 3.5000 5 317E+04
1-129 7 5300E-07 417 833 0 00E+00 3 14E-06 6 28E-06 5.0000 4 631E+00
Kr-85 2 0705E-01 417 833 0 O0E+00 8 63E-01 1 73E+00 7 0000 5217E-01
Np-237 95507E06 - 417 833 0 00E+00 3 9BE-05 7 96E-05 11 0000 5 872E-02
Pa-231 1 2740€-09 417 833 0 00E+00 5 31E-09 1 06E-08
Pb-210 1 1838E-11 417 833 0 00E+00 4 93E-11 9 B7E-11
Pm-147 6 7974E-01 417 833 0 00E+00 2 83E+00 5 66E+00
Pu-238 1 9755€E-02 417 833 0 00E+00 8 23E-02 1 65E-01
Pu-239 4.2838E-04 417 833 0 00E+00 1 78E-03 3 57E-03
Pu-240 2 4390E-04 417 833 0 O0E+00 1 02E-03 2.03E-03
Pu-241 5 4058E-02 417 8.33 0 00E+00 2 25E-01 4.51E-01
Pu-242 3 6329E-07 4.17 8.33 0 00E+00 151E-08 3 03E-06
Ra-226 8.3742E-11 4.17 8.33 0 O0E+00 3 49E-10 6 98E-10
Ra-228 5.7734E-15 4.17 8.33 0 00E+00 241E-14 4 81E-14
Ru-106 6.1356E-03 417 8.33 0.00E+00 2.56E-02 5 11E-02
Se-79 1.2936E-05 417 8.33 0.00E+00 5.39E-05 1 08E-04
Sn-126 1 1574E-05 417 8.33 0 00E+00 4 82E-05 9 65E-05
Sr-90 2 4417E+00 417 833 0 OCE+00 1 02E+01 2 03E+01
Tc-99 4.2239E-04 417 833 0 00E+00 1 76E-03 3 62E-03
Th-229 2 8568E-12 417 833 0 00E+00 1.19E-11 2 38E-11
Th-230 2 S310E-C8 + 417 833 0 00E+00 1 05E-07 2 11E-07
Th-232 1 1631E-14 417 833 0 00E+00 4 85€-14 3 69E-14
T1-208 4 6705E-08 417 833 0 00E+00 1 95E-07 3 89E-07
U-232 1 3151E07 417 833 0 00E+00 5 4BE-07 1 10E-06 Thermal Power
U-233 2 1650E-09 417 833 0 00E+00 9 02E-09 1 80E-08 N Heat B ding -
U-234 1 8399E-04 417 833 0 00E+00 7 67E-04 1 53E-03 Output . Heat Output
U-235 -2 7235E-06 417 000 7 01E-03 7 00E-03 7 01E-03 o _(Watts) {(Watts) "
U-236 1.5493E-05 417 833 0 00E+00 6 46E-05 1.29E-04 1.32E-01 2.64E-01
U-238 -4 2851E-09 417 000 7 82E-05 7 B2E-05 7.82E-05 Total Total
Y-90 2.4423E+00 4.17 833 0 00E+00 1 02E+01 2 04E+01
QOther Radionuchdes 1.04E+01 2 07E+01
TH1. Template Selection S v, Rornup S v, and Checks >« & «. ~ < 7% 4.2
Template Sel Y |
From SFD Used {Basis for Parameter Dsfferences:
Reactor Moderator UGHT WATER LIGHT WATER
Fuel Claddi ALUM ALUM
BOL HM C. U U
BOL Enrichment % 93.30981127 60 to 100
[Burmup Summary (MWd)* |Basis for bumup used in
From SFD E:
Nominal [ 4 17Nommal bumup calcutated from the heavy metal mass destroyed
Bounding-| 8.33]Bounding bumup assumed o be twice nommat bumup
Checks -
Estimated Bumup/
p Muttipli Given Bi p Estimated EOL HW/Given EOL HM
Nomanal I 000
Bounding | 00t
*Reactor shutdown, core removal, storage, shipping or other date confirming that iradiaton ceased for fuel
‘Tocalbumwtotalmelassoda'edwlmlﬁsworksheelmuslbedvidedbyBOLheavymetalmasslogetspecmcbummvabes(MWd/Mn
DOE/SNF/REP-078 March 2003
Revision 0 Page C-486 of C-581
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Fue! Radionuchde Inventory Worksheet

iL Fnel and Template Information 7 00,0 Estimated
Fuel Name IOWA STATE UNIVERSITY (U3SI2 LEU} "Fuel decay start date 1998 Canister usage
SNFID# 953 Estimates as of 2010 18°x10*
Fuel Units & Descr- 24 - 24 FLAT PLATES Template ATR (Light Water, Alum , 60 to 100% U) 067
Heavy Metal Mass BOL=19 205kg- EOL=19 195kg emplate Burnup{MWd) 3672
ROD Storage Site SRS Template BOL Heavy Metal Mass (MT) 000116689
Template Decay Time 10 years
1L Estimates § <% ».* m Xp - Xy b - ¥Yn . Yo Gamma Sources
. . Photon Total
cvMwd From . Nominal * Bounding Fuel [Iniial Activity  Nommal Fuel  Bounding Fue! Energy  Photons/sec
Radionuclide -~ Template ' - Fuel Bumup (MWd)? Bumup (MWd)* (€ . Invent (Ci) | 1es{Ci) Group =~ (bounding)
Ac-227 2 8404E-10 909 1818 0 O0E+00 2 58E-09 5 16E-09 Avg MeV
Am-241 1.4935E-03 909 1818 0 00E+00 1.36E-02 2 72E-02 0.0150 2 473E+12
Am-242m 4 4390E-07 909 1818 0 DOE+00 4.04E-06 8 07E-06 00250 5.204E+11
Am-243 14913E-06 909 18 18 0 00E+00 1.36E-05 2 71E-05 00375 4 537E+11
C-14 5 T217E-09 909 18.18 0 00E+00 5.20E-08 1.04E-07 00575 4 793E+11
C1-36 1 3124E-32 909 1818 0 00E+00 1 19E-31 2.39E-31 00850 2.916E+11
Cm-243 2 0967E-07 909 1818 0 00E+00 191E-06 3 B1E-06 01250 2 040E+11
Cm-244 4 3001E-05 - 909 18 18 0 COE+00 3 91E-04 7 82E-04 02250 2.506E+11
Co-60 1 9798E-05 909 1818 0 00E+00 1 BOE-04 3 60E-04 03750 1 1226411
Cs-134 9 0795E-02 909 1818 0 0OE+00 8 25E-01 1 65E+00 05750 1.822E412
Cs-135 3 4477E-06 909 1818 0 O0E+00 3 13E05 6 27E-05 0.8500 8 889E+10
Cs-137 2 5588E+00 909 18 18 0 00E+00 2 33E+01 - 4 65E+01 12500 2 893E+10
Eu-154 5 4847E-02 909 1818 0 00E+00 4 99E-01 9 97E-01 17500 1 056E409
Eu-155 1 9469E-02 909 18.18 0 00E+00 1.77E-01 3.54E-01 2.2500 6 983E+07
Fe-55 1 7797E-03 909 1818 0 00E+00 1 62E-02 3.24E-02 27500 9 745E+05
H-3 8 D065E-03 909 18 18 0 00E+00 7.28E-02 1.46E-01 3 5000 1.160E+05
1-129 7 5300E-07 909 1818 0 00E+00 6 B5E-06 1.37E-05 5 0000 2161E+01
Kr-85 2 0705E-01 909 1818 0 00E+00 1 88E+00 3 76E+00 7 0000 2 449E+00
Np-237 9 5507E-06 909 18 18 0 00E+00 8 68E-05 1 74E-04 11 0000 2.789E-01
Pa-231 1.2740E-09 909 1818 0 0CE+00 116E-08 2 32€-08
Pb-210 1.1838E-11 903 1818 0 DOE+00 1 08E-10 2.15E-10
Pm-147 6 7974E-01 909 18 18 0 00E+00 6 18E+00 1 24E+01
Pu-238 1 9755E-02 909 18 18 0 00E+00 1 80E-01 3 §9E-01
Pu-239 4 283BE-04 909 18.18 0 00E+00 3.89E-03 7.79E-03
Pu-240 2 4390E-04 909 1818 0 00E+00 2.22E-03 4.43E-03
Pu-241 5 4058E-02 909 1818 0 00E+00 4 91E-01 9 83E-01
Pu-242 3 6329E-07 909 1818 0 00E+D0 3 30E-06 6 61E-06
Ra-226 8 3742E-11 909 18 18 0 00E+00 7 61E-10 1 52E-09
Ra-228 5 7734E-15 909 1818 0 00E+00 5 25E-14 1 05E-13
Ru-106 6 1356E-03 909 1818 0 00E+00 5 58E-02 1 12E-01
Se-79 1.2936E-05 909 1818 0 00E+00 1 1BE-04 2 35E-04
Sn-126 1.1574E-05 909 1818 0 00E+00 1 05E-04 2 10E-04
Sr-90 2 4417E+00 909 18.18 0 00E+00 2 22E+01 4 44E+01
Te-99 4.2239E-04 909 1818 0 DOE+00 3 84E-03 7.68E-03
Th-229 2 B568E-12 909 18 18 0 OOE+00 2.60E-11 5.19E-11
Th-230 2 5310E-08 909 1818 0 0OE+00 2.30E-07 4 60E-07
Th-232 11631E-14 909 1818 0 00E+D0 106E-13 2 11E-13
TH208 4 6705E-08 909 1818 0 00E+00 4.25E-07 8 49E-07
U-232 1 3151E-07 909 18 18 0 00E+00 1.20E-06 2 39E-06 Thermal Power
U-233 2 1650E-09 909 1818 0 00E+00 197E-08 3 94E-08 1 Heat g
U-234 1.8399E-04 909 18 18 0 00E+00 167E03 3.35E-03 < Output =~ Heat Output
U-235 -2 7235E-06 909 000 8.20E-03 8.18E-03 8.20E-03 * (Watts) (Watts)
U-236 1.5493E-05 909 18.18 0 00E+00 1.41E-04 2.82E-04 2.88E-01 S 76E-01
U-238 -4 2851E-09 909 000 5 18E-03 5 18E-03 5 18E-03 Totat Total
Y-90 2 4423E+00 909 1818 0 00E+00 2.22E+01 4 44E+01
QOther Radionuchides - - 2.26E401 4.52E+01
T11. Template Selection S ¥, Burnup St v, 8nd Checks » < # S 3wt v
Temp S y -
From SFD Usad |Basis for Par Dsfferences: -
Reactor Moderator LIGHT WATER UGHT WATER | Thes Template was used for the foflowmg reasons
Fuet Claddi ALUM ALUM [Thes fuel matches ATR Template on all b one p makng ATR a
BOL HM C 1] u match
BOL. Enrichment % 19 76527712 €0 t0 100 - - -
[Burnup Summary (MWd)* - - |Basis for burnup used in esti
From SFD Estimated |
Nominal [ 002 9 09 Nommnal bumup calculated from the heavy metal mass destroyed
Bounding | - 18 18Bounding bumup assumed 1o be twice nomsnal bumup Lo .
Checks w e -
Estimated Burnup/
Burnup pli Given Burmnup Estimated EOL HM/Given EOL HM
N 1 000 473 39
Boundmg | 000 -
"Reactor shutdown, core removal, storage, shipping or other date confirming that Iradiation ceased for fuel
Total bumup for all fuel d with this h mustbedv-dedbyBOLheavyme'almass!ogetspedﬁcbmnupvalms(MWd(MT)
DOE/SNF/REP-078 March 2003
Revision 0 Page C-487 ot C-581



Fuel Radionuchde Inventory Worksheet

L Fuel and Template Information:;, & i1 14 Estimated
Fuel Name: JEN-1 (HEU UALX) 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 (Light Water, Alum , 60 to 100% U)
Heavy Metal Mass: BOL=4 002kg, EOL=3 783kg *remplate Burnup(MWd)* 367.2
ROD Storage Site SRS Template BOL Heavy Metal Mass (MT)* 000116689
Template Decay Time* 15 years
II Estimates - = { 2. m Xn Xy b Yn Yo Gamma Sources
L s - o - Photon Total
. CVMWd From Nominal Bounding Fuel Initial Activity  Nominal Fuel  Bounding Fuel Energy  Photons/sec
Radionuchide Template . Fuel Bumup (MWd)* Bumup (MWd)* {CD) Inventories(Ci) Inventones(Ci) Group {bounding)
Ac-227 4 5861€-10 206 92 41385 0 O0E+00 9 49E-08 1 90E-07 Avg MeV
Am-241 1.7832E-03 206.92 41385 Q 00E+00 3 69E-01 7 38E-01 00150 4937E+13
Am-242m 4 3410E-07 206.92 41385 0 00E+DO 8 98E-05 1 80E-04 00250 1030413
Am-243 1 4907E-06 20692 41385 0 00E+00 3 08E-04 6 17E-04 00375 B 990E+12
C-14 5 7162E-09 206 92 41385 0 00E+00 1 18E-06 2 37E-06 00575 9 586E+12
CI-36 1 3124E-32 206 92 - 41385 0 00E+00 2 72E-30 5 43E-30 00850 5 BOTE+12
Cm-243 1 8568E-07 206 92 41385 0 00E+00 3 84E-05 7 68E-05 01250 3981E+12
Cm-244 3 5512E-05 206 92 41385 0 00E+00 7 35E-03 1 47E-02 0.2250 5 003E+12
Co-60 1 0261E-05 206 92 41385 0 00E+00 2 12E-03 4.25E-03 03750 2 192E+12
Cs-134 1 6931E-02 206 92 41385 0 0OE+00 3 50E+00 7 O1E+00 0.5750 3.557E+13
Cs-135 3 4477E-06 206 92 41385 0 00E+00 7.13E-04 143E-03 0.8500 8 450E+11
Cs-137 2 2800E+00 206 92 41385 0 00E+00 4.72E+02 9 44E+02 1.2500 4268E+11
Eu-154 J B656E-02 206 92 413 85 0 00E+00 7.58E+00 1 52E+01 17500 1789E+10
Eu-155 9 6841E-03 206 92 41385 0 00E+00 2 00E+00 4 01E+00 22500 2237E+07
Fe-55 4 6977E-04 206 92 41385 0 00E+00 9.72E-02 194€-01 2.7500 1.345E+06
H3 6 D485E-03 20692 41385 0 00E+00 1 25E+00 2 50E+00 35000 8 547E+04
1-129 7 5300E-07 206 92 41385 0 00E+00 1.56E-04 3 12E-04 5 0000 1 984E+02
Kr-85 1 4989E-01 206 92 41385 0 00E+00 3 10E+01 6 20E+01 7 0000 2.198E+01
Np-237 9.5534E-06 206 92 41385 0 00E+00 1 98E-03 3 95E-03 11 0000 2.468E+00
Pa-231 1 6550E-09 206 92 41385 0 00E+00 3 42E-07 6 B5E-07
Pb-210 2 6631E-11 206 92 41385 0 00E+00 5 S1E-09 1 10E-08
Pm-147 1 8156E-01 206 92 41385 0 00E+00 3 76E+01 7.51E+01
Pu-238 1 8990E-02 206 92 413.85 0 00E+00 3 S3E+00 7 86E+00
Pu-239 4 2838E-04 206 92 413.85 0 00E+00 8 86E-02 1.77E-01
Pu-240 2 4379E-04 206 92 41385 0 OOE+00 5 04E-02 101E-01
Pu-241 4 2511E-02 206 92 41385 0 O0E+00 8 BOE+00 1 76E401
Pu-242 3 6329E-07 206 92 413 85 0 00E+00 7 52E-05 1 50E-04
Ra-226 14725E-10 206 92 41385 0 00E+00 3 D5E-08 6 09E-08
Ra-228 8 9760E-15 206 92 41385 0 00E+00 1 86E-12 3.71E-12
Ru-106 19752E-04 206 92 41385 0 00E+00 4 09E-02 8 17E-02
Se-79 1.2933E-05 206.92 41385 0 00E+00 2 68E-03 S 35E-03
Sn-126 1 1574E-05 206.92 413 85 0 00E+00 2 39E-03 4 79E-03
Sr-90 2.1680E+00 206 92 41385 0 00E+D0 4 49E+02 8 97E+02
Te-99 4.2239E-04 206 92 41385 0 00E+00 8 74E-02 1 75€-01
Th-229 3 9270E-12 206 92 41385 0 00E+00 8 13E-10 1 63E-09
Th-230 33578E-08 206 92 413.85 0 00E+00 6 95E-06 139E-05
Th-232 1 5452E-14 206 92 41385 0 00E+00 3 20E-12 6 39E-12
T1-208 4 6705E-08 206 92 41385 0 O0E+00 9 66E-06 1.93E-05
U-232 1 3045E-07 206 92 41385 0 00E+00 2 70E-05 5 40E-05 Thermal Power
U-233 2 3739E-09 206 92 41385 0 00E+00 4 91E-07 9 82E-07 Nominal Heat Bounding
U-234 1 8423E-04 206 92 41385 0 00E+00 3 81E-02 7 62E-02 . Dutput Heat Output
U-235 -2 7235E-06 206 92 000 6.71E-03 6 15E-03 6.71E-03 {Watts) - (Watts) -
U-236 1 5493E-05 206 92 41385 0 00E+00 3.21E-03 6 41E-03 5 60E+00 1.12E+01
uU-238 -4 2851E-09 206 92 000 3 01E-04 301E-04 3 01E-04 Total Total
Y-90 2 1686E+00 206 92 41385 0 00E+00 4 49E+02 8 97E+02
Other Radionuclides 4 SOE+02 9 00E+02
1L Template Selection Summary, Burnup St v, and Checks™™> 77 =3 %, w§
Template Selection S Y . G |
From SFD Used |Basis for Parameter Ditferences:
Reactor Moderator-] LIGHT WATER LIGHT WATER
Fuel Claddi ALUM ALUM
BOL HM Constituents-| u u
BOL Enrichment % 77 58892697 60 to 100
Burnup Summary (MWd)* |Basis for bumup used in
From SFD Estimated N
Nominai | 206 92fNominal bumup calcutated from the heavy metal mass destroyed.
Bounding | 4138 burnup assumed 1 be twice nominal bumup
Checks
Estimated Burnup/
Burnup p Given Bumup Esti d EOL. HWGiven EOL HM
Nominal { 0 16| [ 100] .
Bounding-{ 0.33]

"Reactor shutdown, core removal storage, shipping or other date confirming that itadiation ceased for fuel
’Tolalbum.ploralmela.ssodaledwmmswon(shee(mustbedwdedbyBOLheavymeld mass to get specific bumup values (MWdMT)
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Fuel Radionuciide Inventory Worksheet

1L Fuel and Template Information ; 55, /5 2!
Fuel Name JEN-1 (UALXLEU) SPAIN
SNFID# 743
Fuel Unnts & Descr- 18 - 16 CURVED PLATES

"Fuet decay start date
Estimates as of

1995
2010

Template ATR {Light Water Alum, 60 to 100%, U)

Estimated

Canister usage*
18°x10'

Heavy Metal Mass. BOL=12.64kg EOL=12447kg 2Template Bumup{MWd) 367.2
ROD Storage Stte SRS Template BOL Heavy Metal Mass (MT): 000116689
Template Decay Time 15 years
1. Eshmates 7 ~as m Xn Xy b Ya Yo Gamma Sources
. B X R Photon Total
~ . CUMWd From N ! Bounding Fuel Initial Activity = Nominal Fuel  Bounding Fuel Energy  Photons/sec
Rad lid Template Fuel Burnup (MWd)® Bumup (MWd)* (Ci) " Inventonies(Ci)  Inventories{Ci) Group {bounding)
Ac-227 45861E-10 18240 364 79 0 00E+00 8 36E-08 1 67E-07 Avg MeV
Am-241 1.7832E-03 182 40 36479 0 00E+00 3 25E-01 6 S1E-01 00150 4.352E+13
Am-242m 4.34310E-07 182 40 364 79 0 00E+00 7 92€-05 1 58E-04 00250 9 076E+12
Am-243 1 4907E-06 182 40 36479 0 0CE+Q0 2.72E-04 5.44E-04 00375 7 925E+12
C-14 5 7162E-09 182 40 364 79 0 00E+00 1 04E-06 2 09E-06 00575 8 450E+12
C1-36 13124E-32 182 40 364 79 0 D0E+00 2.39E-30 4 79E-30 0.0850 5 118E412
Cm-243 1 8568E-07 182 40 364 79 0 00E+00 3 39E-05 6 77E-05 01250 3 509E+412
Ccm-244 3 5512E-05 182 40 364 79 0 00E+00 6 48E-03 1 30E-02 02250 4 410E+12
Co-60 1.0261E-05 18240 36479 0 00E+00 1 87E-03 3 74E-03 0 3750 1932E412
Cs-134 1 6931E-02 182 40 364 79 0 00E+00 3 09E+00 6 1BE+00 05750 3136E+13
Cs-135 3 4477E-06 182 40 36479 0 00E+00 6.29E-04 1.26E-03 0 8500 7.448E+11
Cs-137 2 2800E+00 182 40 364 79 0 00E+00 4.16E+02 8.32E+02 1.2500 3762E+11
Eu-154 3 6656E-02 182.40 36479 0 00E+00 6 69E+00 1.34E+01 1.7500 1.577E+10
Eu-155 9 6841E-03 182.40 364 79 0 00E+00 1 77E+00 3 53E+00 22500 1 972E407
Fe-55 4 6977E-04 182 40 364 79 0 00E+00 8 57E-02 1 71E-01 27500 1 185E406
H-3 6.0485E-03 182 40 364 79 0 00E+00 1 10E+00 2 21E+00 3.5000 7.536E+04
1-129 7.5300E07 182 40 364 79 0 O0E+00 1.37E-04 2 75E-04 § 0000 1.821E402
Kr-85 1 4989E-01 182 40 364.79 0 0OE+00 2 73E401 5 47E+01 7 0000 2.020E+01
Np-237 9 5534E-06 182 40 364 79 0 D0E+0Q 1 74E-03 3.48E-03 11 0000 2.271E+00
Pa-231 1 6550E-09 182.40 364 79 0 00E+00 3 02E-07 6 D4E-07
Pb-210 2 6631E-11 182.40 364 79 0 00E+00 4 B6E-09 9 71E-09
PmM-147 1 8156E-01 182 40 364 79 0 0DE+00 3 31E+01 6 62E+01
Pu-238 1.8990E-02 182 40 36479 0 00E+00 3 46E+00 6 93E+00
Pu-239 4.2838E-04 182 40 364 79 0 00E+00 7 81E-02 1 56E-01
Pu-240 2 4379E-04 182 40 36479 0 00E+00 4.45E-02 8 89E-02
Pu-241 4 2511E-02 182 40 364 79 0 00E+00 7.75E+00 1.65E+01
Pu-242 3 6329E-07 182.40 - 36479 0 00E+00 6 63E-05 1.33E-04
Ra-226 14725E-10 182.40 364 79 0 00E+00 2 69€-08 5 37E08
Ra-228 8 9760E-15 182 40 36479 0 DOE+00 1 64E-12 3 27E-12
Ru-106 1.9752E-04 182 40 364 79 0 00E+00 3 60E-02 7.21E-02
Se-79 1.2933E-05 182 40 364 79 0 00E+00 2 36E-03 4.72E-03
Sn-126 1 1574E-05 182 40 364.79 0 00E+00 2.11E-03 4.22E-03
Sr-90 2 1680E+00 18240 36479 0 00E+00 3.95E+02 7.91E+02
Tc-99 4 2239€-04 182 40 36479 0 00E+00 7 70E-02 1.564E-01
Th-229 3 9270E-12 182.40 36479 0 00E+00 7 16E-10 1 43E-09
Th-230 3 3578E-08 182 40 364 79 0 00E+00 6 12E-06 122605 -
Th-232 1.5452E-14 182 40 364 79 0 00E+00 2 82E-12 5 64E-12
TH208 4.6705E-08 182 40 364 79 0 00E+00 8 §52E-06 1.70E-05
U-232 1.3045E07 - 182 40 364.79 0.00E+00 2.38E-05 4.76E-05 Thermal Power
U-233 2 3739E-09 82 40 364 79 0 OOE+00 4.33E-07 8 66E-07 N I Heat Bounding .
U-234 1 B423E-04 82 40 36479 0 DOE+00 3 36E-02 6 72E-02 . Output ! Heat Output
U-235 -2.7235E-06 82 40 000 § 25E-03 4 75E-03 5 25E-03 (Watts) - (Watts)
U-236 1.5493E-05 182.40 364 79 0 00E+00 2 83e-03 5 65E-03 4 94E+00 9.87E400
U-238 -4.2851E-09 182 40 000 3 43E-03 3 43E-03 3 43E-03 Total Total
Y-90 2.1686E+00 182 40 36479 0 00E+00 3 96E+02 7 91E+02
Other Radionuclides — - 3 97E+02 7 93E+02
711, Template Selection S y, Burnup v, and Checks 2.0+ » wus ™ e B}
[Templ. A Y i « R
From SFD - Used . |Basis for Parameter Differences: -
Reactor Moderator: LIGHT WATER LIGHT WATER [Thes Template was used for the followang reasons.
Fuel Cladding* ALUM ALUM [This luel matches ATR Template on afl but one p } making ATR a b
BOL HM C. u u maich.
BOL Enrichment % 19 22438767 - 60 to 100 i
[Bumup Summary (MWd)* . . ~ . . |Basisforbumup usedin t
From SFD Estimated
Nominal 182.40fNominal bumup calculated from the heavy metal mass destroyed
Bounding] — 364 79{8ounding burnup assumed o be twice nominal bumup
Checks - L .
Estunated Bumup/
Muttipher Given Bumup Estimated EOL HWGven EOL HM -
Nominal [ 005
Boundmg’| 009! —~
TReactor shutdown core removal, storage, shippmg of other date confirming that raciaton ceased for tuel
3Total bumup for all fuel iated with this hy ‘m.lstbedvldedbyBOLheavyme\almasstoge!spedﬂcbmnupvalues(MWdMl’)
DOE/SNF/REP-078 March 2003
Revision 0 Page C-489 of C-581



Fuel Radionuclide Inventory Worksheet

L Frel and Template Information.ys - 5 o4
Fuel Name* JMTR
SNF ID #: 507
Fuel Units & Descr: 574 - ASSEMBLY

"Fuel decay start date: 1083
Estimates as of: 2010

Template: ATR (Light Water, Alum , 60 to 100% U)

Estimated

Canister usage:
18"x10*

Heavy Metal Mass: BOL=1176 7kg; EOL=1106 098kg *Femplate Bumup(MWd): 3672
ROD Storage Stte: SRS Template BOL Heavy Metal Mass (MT): 0.00116689
Template Decay Time: 25 years
II. Estmates ~, .* 3 m Xn Xy b Yn Yo Gamma Sources
Photon Total
- Ci/MWd From Nominal Bounding Fuel inmial Activity  Nomunal Fuel .  Bounding Fuel Energy  Photons/sec
Radiwonuclide Template - Fuel Bumup (MWd)® Burnup (MWd)* (Ci) nventories(Ci) Inventones(C) Group ~ (bounding)
Ac-227 1 1465E-09 66,861 47 133,722 93 0 00E+00 7 67E-05 1 53E-04 Avg MeV -
Am-241 2 3056E-03 66,861 47 133,722 93 0 00E+00 1 54E+02 3 08E+02 0.0150 1251E+16
Am-242m 4 1476E-07 66,861.47 133,722 93 0 00E+00 2.77E-02 5 55E-02 00250 2.600E+15
Am-243 1 4894E-06 66,861 47 133,722.93 0 00E+00 9 96E-02 199€E-01 00375 2.264E415
C-14 5 7108E-09 66,861 47 133,722 93 0 00E+00 3 82E-04 7 64E-04 00575 2431E+15
CI36 13124E-32 66,861 47 133,722 93 0 00E+00 B.77E-28 1 75E-27 00850 1467E415
Cm-243 14562E-07 66,861 47 133,722 93 0 00E+00 974E-03 195E-02 01250 9 825€+14
Cm-244 2 4221E-05 66,861 47 133,722 93 0 00E+0Q0 1 62E+00 3.24E+00 0.2250 1.266E+15
Co-60 2 7560E-06 66,861 47 133,722 93 0 00E+00 184E-01 3 69E-01 03750 5 506E+14
Cs-134 5 8851E-04 66.861 47 133,722 93 0 00E+00 3 93E+01 7 87E+01 05750 9 026E415
Cs-135 3 4M477E06 66,861 47 133,722 93 0 00E+00 2 31E-01 4 61E-01 0 8500 1 301E+14
Cs-137 1 8099E+00 66,861 47 133,722 33 0 00E+00 121E+05 2 42E+05 12500 7233E+13
Eu-154 1 6386E-02 66,861 47 133,722 93 0 00E+00 1 10E+03 2.19E+03 17500 3573E+12
Eu-155 2 3957E-03 66,861 47 133,722 93 0 00E+00 1 60E+02 3 20E+02 2.2500 2.547E408
Fe-55 3.2707E-05 66,861 47 133,722 93 0 00E+00 2 19E+00 4 37E+00 27500 2 085E+08
H-3 34504E-03 66,861 47 133,722 93 0 00E+00 2 31E+02 461E+02 3 5000 1 590E+05
1-129 7 5300E-07 66,861 47 133,722 93 0 00E+00 5 03E-02 101E-01 5 0000 5 365E+04
Kr-85 7.8540E-02 66,861 47 133,722 93 0 00E+00 5.25E+03 1 0SE+04 7 0000 5 906E+03
Np-237 9.5615E-08 66,861 47 133,722.93 0 0CE+00 6 39E-01 128E4+00 11 0000 6 610E+02
Pa-231 2.7968E-09 66 861 47 133,722 93 0 00E+00 187E-04 374E-04
Pb-210 1.2612E-10 66,861 47 133,722 93 0 00E+00 8 43E-06 1 69E-05
Pm-147 1.2052E-02 66,861.47 133,722.93 Q O0E+00 8.66E+02 1 73E+03
Pu-238 1 7549€-02 66,861.47 133,722.93 0 O0E+00 1 17E+403 2 35E+03
Pu-239 4 2810E-04 66,861.47 133,722.93 0 00E+00 2 86E+01 5 72E40
Pu-240 2 4357E-04 66,861 47 133,722 93 0 00E+00 1 63E+01 3.26E+0
Pu-241 2 6277E-02 66,861 47 133,722 93 0 00E+D0 1 76E+03 3 S1E+0S
Pu-242 3 6329E-07 66,861 47 133,722.93 0 00E+00 2 43E-02 4 B6E-02
Ra-226 4 4444E-10 66,861 47 133,722 93 0 00E+0Q 2 97E-05 5 94E-05
Ra-228 19714€-14 66,861 47 133,722 93 0 00E+00 1 32E-09 2 64E-09
Ru-106 2 0477E-07 66,861 47 133,722 93 0 00E+00 13702 2.74E-02
Se-79 1 2933E-05 66,861 47 133,722 33 0 0O0E+00 8 65E-01 1 73E+00
Sn-126 1 1574E-05 66,861 47 133,722 93 0 00E+00 7 74E-01 1 55€E+00
Sr-90 17092E+00 66,861 47 133,722 93 0 00E+00 114E+05 2.29E+05
Tc-99 4.2239E-04 66,861 47 133,722 93 0 00E+00 2 B2E+01 5 65E+01
Th-229 7 7260E-12 66,861 47 133,722 93 0 DOE+00 5 17E-07 1 03E-06
Th-230 5 8497E-08 66,861 47 133,722 93 0 00E+00 391E-03 7 82E-03
Th-232 2 6906E-14 66,861 47 133,722 93 0 0CE+00 1 80E-09 3 60E-09
TI-208 4 4336E-08 66,861 47 133,722.93 0.00E+00 2 96E-03 5 93E-03
U-232 1.2037E-07 66,861 47 133,722.93 0 00E+00 8 05E-03 161E-02 Thermal Power
U-233 3 0011E-09 66,861 47 133,722 93 0 00E+00 201E-04 4 01E-04 | Heat Bounding
U-234 1 8497E-04 66,861.47 133,722 93 0 O0E+00 1.24E+01 247E+01 Output Heat Output
U-235 -2.7235E-06 66,861.47 000 5 09E-01 3.26E-01 5 09E-01 (Watts) ~ (Watts)
U-236 1 5493E-05 66,861.47 133,722 93 0 00E+00 1 04E+00 2 07E+00 1 41E+03 2.83E+03
U-238 -4.2851E-09 66,861 47 000 3 16E-01 3.16E-01 3 16E-01 Total Total
Y-90 1 7094E+00 66,861 47 133,722 93 0 00E+0Q 1 14E+05 2.29E+05
Other Radionuciides 1 15E+05 2 30E+05
T11. Template Selection S v, Burnup S v, and Checks 3.« -« &, <o 5t
Template Seiection Summary [
From SFD Used Basis for Parameter Differences:
Reactor Moderator: LIGHT WATER LIGHT WATER | Thes Template was used for the following reasons:
Fuel Cladding ALUM ALUM [Thes fuel maiches on all parameters except ennchment.
BOL HM Constituents.| u v
BOL Enrichment %:| 20 00000029 60 to 100
Burnup Summary (MWd)* |Basis for bumup used in
From SFD Estunated
Nommal | 66,861 47|Nomnal bumup calculated from the heavy metal mass destroyed.
Boundingl 133 722.93]Bounding bumup assumed 1o be twice nomnal bumep.
Checks -
Estimated Burnup/
Burnup p Given Burnup E EOL HWGrven EOL HM
Nominat [ 018 100]
Bounding | 0.36]
'Reactor shutdown, core removal, storage, stupping of other date confirming that irradiabon ceased for fuel
*Total bumup for alt fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWAMT)
DOE/SNF/REP-078 March 2003
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Fuel Radionuclide Inventory Worksheet -

{1. Fuel and Template Informaton {55 5 L Estimated
Fuel Name- JMTR (UALX 45% MEU) JAPAN ‘Fuel decay start date 1989 Canister usage:
SNF ID # 836 Estimates as of 2010 18"x10'
Fuel Unnts & Descr 570 - MTR TYPE Template ATR (Light Water, Alum , 60 o 100% U}
Heavy Metal Mass BOL=349 353kg EOL=323 646kg *emplate Burnup(MWd) 3672
ROD Storage Ste SRS Template BOL Heavy Metal Mass (MT) 000116689
c T ) ‘Template Decay Time 20 years
11. Estmates ¢ » i " - m X " Xy b Ya - ) Gamma Sources
_— i . - . , . . Bl -w | . Photon Total
- CiMWd From ., Nomunal Bounding Fuel Intial Activity N |Fuel BoundingFuel | . Energy  Photons/sec
Radionuclide Template Fuel Burnup (MWd)? Burnup (MWd)? - (Ci) -~ Inventories(Ci) Inventones(Ci) ] -Group (bounding)
Ac-227 6 6313E-10 24,345 03 48,690 06 0 00E+00 1 61E-05 3.23E-05 Avg MeV
Am-241 2 0060E-03 24,34503 48,690 06 0 O0E+00 4 88E+01 9 77E+01 00150 5 140E+15
Am-242m 4 2429E-07 24,34503 48,690 06 0 00E+00 1.03E-02 - 2.07E-02 00250 1.069E+15
Am-243 1 4899€E-06 24,345 03 48,690 06 0 00E+00 3 63E-02 7.25E-02 00375 9.322F+14
C-14 6 7135E09 24,345 03 48,690 06 0 00E+00 1.39E-04 278E-04 00575 9 984E+14
CH36 1.3124E-32 2434503 48,690 06 0 00E+00 3 19E-28 6 39E-28 00850 6 034E+14
Cm-243 1 6443E-07 24,34503 48,690 06 0 00E+00 4 00E-03 8 01E-03 01250 4 083E+14
Ccm-244 2 9330E-05 24,345 03 48,690 06 0 00E+00 7 14E-01 143E+00 02250 5 206E+14
Co-60 5.3186E-06 24,34503 48,690 06 0 00E+00 1 29E-01 2 S9E-01 03750 2.266E+14
Cs-134 3 1563E-03 24,34503 48,690 06 0 00E+00 7 68E+01 154E+402 05750 3 697E+15
Cs-135 34477E-06 24,345 03 48,690 06 0 00E+0Q 8.39E-02 1.68E-01 0 8500 6250E+413
Cs-137 2 0313E+00 24,345 03 48,690 06 0 00E+00 4 95E+404 9 89E+04 1.2500 35696413
Eu-154 2 4513E-02 24,345 03 48,690 06 0 DOE+00 5 97E+02 1.19E+03 17500 1638E+12
Eu-155 4 8175€-03 24,345 03 48,690 06 0 00E+00 - 1.17E+02 2.35E+02 2.2500 1437E+08
Fe-55 1.2397E-04 24,345 03 48,690 06 0 00E+00 3 02E+00 6 04E+00 27500 8 1236407
H-3 4.5697E-03 24,345 03 48,690 06 0 00E+00 1 11E+02 2 22E+02 3 5000 3 7356405
1-129 7.5300E-07 24,34503 48,690 06 0 00E+00 183E-02 3 67E-02 5 0000 2.124E+04
Kr-85 1.0850E-01 2434503 48,690 06 0 00E+00 2 64E+03 S 28E+03 70000 2.346E+03
Np-237 9 5561E-06 24,345 03 48,690 06 0 00E+0C 2 33601 4 65E-01 110000 2.630E402
Pa231 2 0359E-09 24,345 03 48,690 06 0 00E+00 4 96E-05 9 91E-05
Pb-210 4 9728E-11 24,345 03 48,690 06 0 00E+00 1.21E-06 2 42E-06
Pm-147 4 8502E-02 24,345 03 48,690 06 0 00E+00 1.18E+03 2.36E403
Pu-238 1 8254E-02 24,345 03 48,690 06 0 0OE+00 4 44E+02 8 BIE+02
Pu-239 4.2810E-04 24,345 03 48,690 06 0 00E+00 1 04E+01 2 08E+01
Pu-240 2 4368E-04 24,345 03 48,690 06 0 00E+00 5 93E+00 119401
Pu-241 3.3415E-02 24,345 03 48,690 06 0 00E+00 8 13E402 1 63E403
Pu-242 3 6329E-07 24,345 03 48,690 06 0 00E+00 8 84E-03 1.77E-02
Ra-226 2.2854E-10 24,345 03 48,690 06 0 00E+00 S 56E-06 1.11E-05
Ra-228 1.2426E-14 24,345 03 48,690 06 0 00E+00 3.03E-10 6 05E-10
Ru-106 6 3589E-06 24,345 03 48,690 06 0 00E+00 1.55E-01 3 10E-01
Se-79 1 2933E-05 24,345 03 48,690 06 0 00E+00 3 15E-01 6 30E-01
Sn-126 11574E-05 24,345 03 48,690 06 0 00E4+00 2 82E-01 5 64E-01
Sr-90 1 9248E400 24,345 03 48,690 06 0 00E+00 4 69E+04 9 37E+04
Tc-99 4.2239E-04 24,345 03 48,690 06 0 00E+00 1 03E+01 2 06E+01
Th-229 5 0953E-12 24,345 03 48,690 06 0 0CE+00 1 24E-07 2.48E-07
Th-230 4.1885E-08 24,345 03 48,690 06 0 00E+00 1 02E-03 2 04E-03
Th-232 19270E-14 24,345 03 48,690 06 0 OOE+00 4 69E-10 9.38E-10
TH208 4 6024E-08 24,345 03 48,690 06 0 00E+00 1.12E-03 2.24E-03
U-232 1.2582E-07 24,345 03 48,690 06 0 00E+00 3 06E-03 6 13E-03 Thermal Power
U-233 2 5825€-09 24,345 03 48,690 06 0 00E+00 6.29E-05 126E-04 [ Heat g
u-234 1 8450E-04 24,345 03 48,690 06 0 00E+00 4 49E+00 8 98E+00 CQutput Heat Output -
U-235 -2.7235E-06 2434503 000 3 40E-01 2 74E-01 3 40E-01 (Watts) ___ (Watts)
U-236 1.5493E-05 - 24,34503 48,690 06 0 00E+00 3 77e-01 7.54E-01 5.80E+02 1 16E+03
U-238 -4.2851E-09 24,345 03 000 6 46E-02 6 45E-02 6 46E-02 Total Total
Y-90 1.9254E+00 24,345 03 48,690 06 0 00E+00 4 69E+04 9.37E+04
Other Radonuclides 4 71E+04 9 42E+04
TIL Template Selection $ ¥, Burnup y, and Checks %7 ¥4k st -
[Temp Select y
From SFO Used Basis for Parameter Differences:
Reactor Moderator LIGHT WATER LIGHT WATER I Thes Tempiate was used for the following reasons
Fuel Claddi ALUM ALUM [Thes fuel matches ATR Template on alt but one p making ATR 2
BOL HM Constituents U U maich.
BOL Enrichment %: 45011 60 to 100 -
[Burnup Summary (MWd)* - - - Basis for bumup used in
From SFD Estwmated -
inat | 24,345 03|Nommal bumup cakeutated from the heavy metal mass destroyed
Boundng | 48 690 06 bumup assumed 16 be twice fomnal bumup -
Checks - - -
Estimated Burnup/
Burnup Muttipli Given Burnup d EOL HM/Given EOL HM -
Nominal o 100
Bounding | 044 - hi - -
Reactor shuldown core removal, storage, shipping or other date confiming that iradiabion ceased for fuel
#Total bumup for all fuel iated with this m«stbedvidedbyBCl.heavymetalmassmgewpeafwbwnupvalws(MWdan
DOE/SNF/REP-078 March 2003
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Fue! Radionuchde Inventory Worksheet « -

L Fuel and Template Information ;" - 4
Fuel Name: JMTR (UALX HEU) JAPAN
SNF ID #: 123
Fuel Units & Descr; 152- MTR TYPE

Heavy Metal Mass: BOL=44 384kg; EOL=37.21kg

Estimated
‘Fuel decay start date: 1989 Canister usage
Estimates as of: 2010 18"x10*
Tempiate: ATR (Light Water, Alum , 60 1o 100%, U)
*Template Burnup(MWd): 3672

ROD Storage Sette: SRS Template BOL Heavy Metal Mass (MT): 0.00116689
Template Decay Time* 20 ysars
11, Estimates -~ = ~ " m Xn Xp b ¥n - Y Gamma Sources
pr— = - ., - - - < ras .. . e Photon . Total
C/MWd From N J Bounding Fuel nntial Activity  Nominal Fuel * Bounding Fuel Energy  Photons/sec

Radionuchide Template ° ' Fuel Burnup (MWd)® Burmnup (MWd)® - {Ci) Inventones(Ci) ~ Inventones(Ci) | - Group = (bounding)
Ac-227 6 6313E-10 6794 30 13,588 59 0 O0E+00 4 51E-06 9 01E-06 Avg MeV

Am-241 2 DO60E-03 6,794 30 13,588 59 0 00E+00 1 36E+01 2 73E401 00150 1 434E+15
Am-242m 4.2429€-07 6.794 30 13,588 59 0.00E+00 2 88E-03 5 77E03 00250 2.983E+14
Am-243 1 4899E-06 6.794 30 13,588 59 0 00E+00 1 01E-02 2 02E-Q2 00375 2.602E+14
C-14 5 7135E-09 6,794.30 13,588 59 0 00E+00 3 8BE-05 7 76E-05 00575 2.786E+14
CI-36 1.3124E-32 6,794.30 13,588 59 0 00E+00 8 92E-29 178E-28 00850 1 684E+14
Cm-243 1 6443E-07 6,794.30 13,588 59 0 00E+00 1 12E-03 2 23E-03 01250 1139E+14
Cm-244 2 9330E-05 6,794.30 13,588 59 0 00E+00 199E-01 3 99E-01 0.2250 1453E+14
Co-60 5 3186E-06 6,794.30 13,588 59 0 00E+00 3 61E-02 7.23E-02 0.3750 6 325E+13
Cs-134 3 1563E-03 6,794 30 13,588 59 0 0OE+D0 2.14E+01 4.29E4+01 05750 1032E+15
Cs-135 3 4477E-06 6,794.30 13,588 59 0 00E+00 2.34E-02 4 68E-02 0.8500 1744E413
Cs-137 2 0313E+00 6,794 30 13,588 59 0 00E+00 138E+04 2.76E+04 1.2500 9 959E+12
Eu-154 2 4513E-02 6,794 30 13,588.59 0 DOE+00 167E+02 3 33E+02 17500 4.571E+11
Eu-155 4 8175E-03 6,794 30 13,588.59 0 DOE+00 3.27E+01 6 S5E+01 22500 4.010E+07
Fe-55 12397E-04 6.794 30 13,588.59 0 00E+00 8.42E-01 1 68E+00 2.7500 2.267TE+07
H-3 4 5697E-03 6,794 30 13,588 59 0 00E+00 3 10E+01 6 21E+01 3.5000 1 041E405
1-129 7 S5300E-07 6,794 30 13,588 59 0 00E+00 5 12E-03 1 02E-02 5 0000 5 889E+03
Kr-85 1 0850E-01 6,794 30 13,588 5% 0 00E+00 7 37E+02 147E403 7 0000 6.502E402
Np-237 9 5561E-06 6,794.30 13,588 59 0 00E+00 6 49E-02 1 30E-01 11 0000 7.287E+01
Pa-231 2.0359E-09 6,794.30 13,588 59 0 00E+00 138E-05 277E05

Pb-210 4 9728E-11 6,794 30 13,588 59 0 00E+00 3 38E-07 6 76E-07

Pm-147 4 8502E-02 6,794 30 13,588 59 0 00E+00 3 30E+02 6 59E+02

Pu-238 1 8254E-02 6,794 30 13,588 59 0 00E+00 1.24E+02 2 48E+02

Pu-239 4.2810E-04 6,794 30 13,588 59 0 0DE+0Q 2.91E+00 5 B2E+00

Pu-240 2 A368E-04 6,794 30 13,588 59 0 00E+00 1 66E+00 3.31E+00

Pu-241 3 3415E-02 6,794 30 13,588 59 0 DOE+00 2.27E+02 4.54E+02 -

Pu-242 3 6329E07 6,794 30 13,588.59 0 DOE+00 2.47E-03 4 94E-03

Ra-226 2 2854E-10 6,794 30 13,588.59 0 DOE+00 1 55E-06 3.11E-06

Ra-228 12426E-14 6,794.30 13,588 59 0 OCE+00 8 44E-11 1 69E-10

Ru-108 6 3589E-06 6,794 30 13,588 59 0 00E+00 4 32E-02 8 64E-02

Se-79 1 2933E-05 6,794 30 13,588 59 0 00E+00 8 79E-02 1 76E-01

Sn-126 1 1574E-05 . 6,794.30 13,588 59 0 00E+00 7 86E-02 1 57E-01

Sr-90 1 9248E+00 6.794.30 13,588 59 0 00E+00 131E+04 2 62E+04

Tc-99 4.2239E-04 6,794.30 13,588 59 0 00E+00 2 87E+00 5 74E+00

Th-229 5 0953E-12 6,794 30 13,588 59 Q 00E+00 3 46E-08 6 92E-08

Th-230 4 18B5E-08 6,794 30 13,588 59 0 00E+00 2 B5E-04 5 69E-04

Th-232 1 9270E-14 6,794 30 13,588 59 0 00E+D0 1.31E-10 2 62E-10

Ti-208 4 6024E-08 6,794 30 13,588 59 0 00E+00 3 13E-04 6 25E-04

U-232 1.2582E-07 6,794 30 13,588 59 0 00E+00 8 55E-04 171E-03 Thermal Power
U-233 2 5825E-09 6,794 30 13,588.59 0 00E+00 1.75E-05 3 51E-05 N Heat - B g .
U-234 1 8450E-04 6,794 30 13,588.59 0 00E+00 1.25E400 2.51E+00 Output * ™ Heat Output’
U-235 -2.7235E-06 6,794 30 000 8 M4E-02 7.09E-02 8 94E-02 (Watts) ~ - (Watts)
U-236 1 5493E-05 6,794.30 13,588 538 0.00E+00 1 05E-01 2.11E-01 1.62E+02 324E+02
U-238 -4.2851E-09 6,794.30 000 1 02E-03 9 87E-04 1 02E-03 Total Total
Y-90 1 9254E+00 6,794.30 13,588 59 0 00E+00 1NE+04 2 62E+04

Other Radionuclides 131E404 2 63E+04

M1, Template Selection S v, Burnup S Y, and Checksselamd @it n 00

Temp Celection e Y ; RO |

From SFD Used Basis for Parameter Differences:
Resctor Moderator UGHT WATER LIGHT WATER
Fuel Cladding ALUM ALUM
BOL HM Constituents u u
BOL Enrichment % 93 18522593 60 t0 100
|Burnup Summary (Mwa)” Basis for burnup used in
From SFD
Nomhll'[ 6,794 301Nommnal bumup calculated from the heavy metal mass destroyed.
Bounding-{ 13 588.59{Bounding bumup assumed o be twice norminal bumup
Checks 3 . <
Estimated Bumup/
Burnup Multipher Given Burnup E; d EOL HWGiven EOL HM
Nominat § 049 101
Bounding | 097

'Reactor shutdown, core removal, storage, shipping of other date confirming that iradiaton ceased for fuel
*Total burnup for alt fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd/MT)

DOE/SNF/REP-078
Revision 0
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Fuel Radionuclide Inventory Worksheet

1. Fuel and Teaplate Information”, > =&
Fuel Name. JRR-2 (UALX-HEU 45%) JAPAN
SNF ID #- 885
Fuel Units & Descr 144 - 12 CURVED PLATES

Fuel decay start date
Estimates as of

1989
2010

Template HFBR (Heavy Water, Alum , 40 to 100%, u)

Estimated

Canister usage
18°x10'

Heavy Metal Mass BOL=70.229kg EOL=62.496kg 2Template Burnup(MWd) 1646
ROD Storage Ste SRS Template BOL Heavy Metal Mass (MT) 0000377
- Template Decay Time* 20 years
11, Estimates &~ -7 ° m Xn Xo - .b Yn Yo Gamma Sources
S . v v . - , Photon Total
ci/Mwd From o ! Bounding Fuel Iniial Activity N 1Fuel  Bounding Fuel Energy  Photons/sec
Radionuchde - - Template Fuel Bumup (MWd)* Bumup (Mwd)® - {Ch) Inventories(Ci)  Inventories(Cl) | ~ Group * (bounding)
Ac-227 3 1355E-10 712271 14,245 41 0 00E+00 2 23E-06 4 47E-06 Avg MeV
Am-241 8 0194E-03 712271 14,245 41 0 COE+00 5 71E+01 1 14E+02 00150 1 506E+15
Am-242m 1 3694E-06 712271 14,245 41 0 00E+00 9 75€-03 195E-02 00250 3 104E+14
Am-243 3 7096E-05 7.122.71 14,245 41 0 00E+00 2 64E-01 § 28E-01 00375 2 758E+14
C-14 2 6464E-08 742271 14,245 41 0 00E+00 1.88E-04 I77E-04 00575 2.920E+14
Ci-36 4 4441E-31 712271 14,245 41 0 00E+00 317E-27 6 33E-27 0.0850 <1 768E+14
Cm-243 5 7029E-06 712271 14,245 41 0 00E+00 4 06E-02 8 12E-02 0 1250 1252E+14
Cm-244 4 6555E-03 712271 14,245 41 0 00E+00 3 32E+01 6 63E+01 0.2250 1.521E+14
Co-60 4 8663E-05 712271 14,245 41 0 00E+00 3 47E-01 6 93E-01 0 3750 6 585E+13
Cs-134 1 0638E-02 712271 14,245 41 0O 00E+00 7 58E+01 1 52E+402 05750 1 090E+15
Cs-135 4 2564E-06 7,122.71 14,245 41 0 00E+00 3 03E-02 6 06E-02 0 8500 2.854E413
Cs-137 2 0358E+400 7,122 71 14,245 41 0 00E+00 145E+04 2 90E+04 1.2500 1.830E+413
Eu-154 5 1956E-02 7.42271 14,245 41 0 00E+00 3 70E+02 7 40E+02 17500 7051E411
Eu-155 1.4295E-02 712271 14,245 41 0 00E+00 1.02E402 2 O4E+02 22500 4.509E407
Fe-55 1.3560E-03 712271 - 1424541 0 00E+00 9 66E+00 1.93E+01 27500 2 638E+07
H3 4 6258E-03 . 71227 14,245 41 0 00E+00 3 20E+01 6.59E+01 3 5000 1 115E+06
1-129 6 6403E-07 71271 14,245 41 0 00E+00 4 73E-03 9 46E-03 5 0000 4 286E405
Kr-B5 1 0808E-01 7,122.71 14,245 41 0 00E+00 7 70E+02 1 54E+03 7 0000 4 920E+04
Np-237 3 1537E-05 7.122.71 14,245 41 0 00E+00 2.25E-01 4 A9E-01 11.0000 5.638E+03
Pa-231 9 7023E-10 7,12271 14,245 41 0 00E+00 6 91E-06 1.38E-05
Pb-210 11731E-11 712271 14,245 41 0 00E+00 8 36E-08 . 1.67-07
Pm-147 2 4405E-02 712271 14,245 41 0 0OE+00 1 74E+02 . 348E+02
Pu-238 1 5358E-01 712271 14,245 41 0 00E+00 1 09E+03 2.19E+03
Pu-239 6 9502E-04 7,12271 14,245 A1 0 00E+00 4 95E+00 9 90E+00
Pu-240 3 7631E-04 712271 14,245 41 0 00E+00 2 68E+00 5 36E+00 -
Pu-241 1.3433E-01 7.122.71 14,245 41 0 00E+00 9 57E+02 191E+03 -
Pu-242 30911E-06 712271 14,245.41 0 DOE+00 220E-02 4 40E-02 .
Ra-226 5.5079E-11 7,122 71 14,245 41 0 00E+00 3 92E-07 7.85E-07
Ra-228 1.3335E-14 7,122 71 14,245 41 0 00E+00 9 S0E-11 1 90E-10 -
Ru-106 7.3390E-06 712271 14,245 41 0 00E+00 5 23E-02 1 05E-01
Se-79 1 2339E-05 71227 14,245 41 0 00E+00 8 79€-02 1 76E-01
Sn-126 1 0194E-05 712271 14,245 41 0 OCE+00 - 7.26E-02 1 45E-01
Sr-90 1 9064E+00 712271 14,245 41 0.00E+00 136E+04 2 72E+04
Tc-99 3 8056E-04 7,122.71 14,245 41 0 00E+00 2 71E+00 5 42E+00
Th-229 4 9198E-12 7,12271 14,245 41 0 DOE+00 3 50E-08 7.01E-08
Th-230 1 0547E-08 712271 14,245 41 0 00E+00 7 51E-05 1.50E-04
Th-232 2 0705E-14 712271 14,245 41 0 0OE+00 147E-10 2 95E-10
TH208 4 B827E-08 71227 14,245 41 0 00E+00 3 48E-04 6 96E-04
U-232 1 3414E-07 7,122.71 14,245 41 0 O0E+00 9 S5E-04 1 91E-03 Thermal Power
U-233 3 7679E-09 7,122.71 14,245 41 0 00E+00 2 68E-05 §.37E-05 $ Heat "B N
U-234 5.2047E-05 712271 14,245 41 0 00E+00 371E-01 7A1E-01 . Output | Heat Output
U-235 -2 B661E-06 7,12271 000 6 82E-02 4 78E-02 6.82E-02 (Watts) {Watts)
U-236 16701E-05 712271 14,245 41 0 00E+00 1 19€-01 2.38E-01 2.06E+02 4 12E+02
U-238 -9 4194E-09 712271 000 1 30E-02 . 129E-02 1 30E-02 Total Total
Y-90 1 9070E+00 712271 14,245 41 0 00E+00 1 36E+04 2 72E+04
Other Radionuchdes - - 1 39E+04 2 T7E+04 .
T11. Template Selection S v, Burnup Summary, and Checks - o e o .
fTemp S S y B N
From SFD Used Basis for Parameter Differences
Reactor Moderator- HEAVY WATER HEAVY WATER
Fuel Claddi ALUM ALUM \
BOL HM C. u v
BOL Enrichment % 44 93930164 4010 100 - - -
[Burnup S y (MWd)* - - |Basis for bumup used in estimate: . ;
From SFD Estimated
Nominat | 7,122 71|Nominal bumup calcutated from the heavy metal mass destroyed
Bounding | - 14 245 41 bumup assumed % be twice fomenal bumup .-
Checks - - S R )
Estimated Bumup/
Burnup Multipher Given Bumup Estimated EOL HMW/Given EOL HM !
inal 023 )
Bounding | 0 46| - -~ - -
"Reactor shutdown, core removal, storage, shippmg or other date confirrang that irradiation ceased for fuel
Total bumup for alt fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values {(MWdMT)
DOE/SNF/REP-078 March 2003
Revision 0 Page C-493 of C-581



Fuel Radionuclide Inventory Worksheet

L Fuel and Template Information ;]

g TR

Fuel Name, JRR-2 (UALX-HEU) JAPAN "Fuel decay start date:
SNF 1D #. 608 Estimates as of.
Fuel Units & Descr: 34 - 17 FLAT PLATES Template*

1989
2010

HFBR (Heavy Water, Alum , 40 to 100%, U)

Estimated

Canister usage
18"x10*

Heavy Metal Mass* BOL=6 943kg, EOL=5.222kg *Template Bumup(MWd): 1646
ROD Storage Site: SRS Template BOL Hoavy Metal Mass (MT) 0000377
Template Decay Time 20 years
II, Estimates - .-, > < 5 m X Xy b Yn Ys Gamma Sources
. LA A e, e Photon Total
- CUMWd From Nomunal Bounding Fuel Indial Activity . Nominal Fuel , Bounding Fuel Energy _ Photons/sec
Radionuclide - Template Fuel Burnup (MWd)? Bumup (MWd)? (Ci). Inventones{Ci) Inventones(Ci) Group " (bounding)
Ac-227 3 1355E-10 1,584 67 3,16933 0 00E+00 4 97E-07 3 94E-07 Avg MeV
Am-241 8 0194E-03 1,584 67 3,169 33 0 D0OE+00 1 27E+01 2 S54E+01 00150 3 351E+14
Am-242m 1 .3694E-06 1,584 67 3,16933 0 00E+00 2.17E-03 4 34E-03 00250 6 906E+13
Am-243 3 7096E-05 1,584 67 3,169 33 0 00E+0Q 5 88E-02 1 18E-01 00375 6 136E+13
C-14 2 6464E-08 . 1,584 67 3,169 33 0 D0E+00 4 19E-05 8 39£-05 00575 6 497E+13
CL36 4 4441E-3% 1,584 67 3,169 33 0 00E+00 7 04E-28 141E-27 00850 3.932E+13
Cm-243 S 7029E-06 1,584 67 - 3,16933 0 00E+00 9 04E-03 181E-02 01250 2785E+13
Cm-244 4 6555E-03 1,584 67 3.169.33 0 00E+00 7 38E+00 1 48E401 02250 3.385E+13
Co-60 4 8663E-05 1,584 67 3,169 33 0 O0E+00 7 7T1E-02 1 54E-01 03750 1465E+13
Cs-134 1 0638E-02 1,584 67 3,169.33 0 00E+00 1 69E+01 3.37E40% 05750 2425E+14
Cs-135 4 2564E-06 1,584 67 3,169.33 0 00E+00 6 74E-03 1 35E-02 0 8500 6.350E+12
Cs-137 2 0358E+00 1.584 67 3,16933 0 00E+00 3 23E+03 6.45E+03 12500 4071E+12
Eu-154 5 1956E-02 1,584 67 3,169.33 0 00E+00 8 23E+01 1 65E402 17500 1.569E+11
Eu-155 1 4295E-02 1,584 67 3,169.33 0 00E+00 2 27E+01 4 53E+01 2.2500 1.003E+07
Fe-55 1 3560E-03 1,584 67 3,169.33 0 O0E+00 2 15E+00 4 30E+00 2.7500 5.870E+06
H-3 4 6258E-03 1,584 67 3,169 33 0 00E+00 7 33E+00 147E+01 3 5000 2.480€E+05
1-129 6 6403E-07 1,584 67 3,169.33 0 O0E+00 1 05E-03 2.10E-03 5 0000 9.535E+04
Kr-85 1 0808E-01 1,584 67 3,169.33 0 OCE+00 171E+02 3 43E+02 7 0000 1.095E+04
Np-237 3 1537E-05 1,584 67 3,169.33 0 00E+00 5 00E-02 1.00E-01 11 0000 1.254E+03
Pa-231 9 7023€-10 1,584 67 3,169 33 0.00E+00 1 54E-06 3 07E-06
Pb-210 11731E-11 1,584 67 3,169 33 0 OCE+00 1 86E-08 3.72E-08
Pm-147 2 4405E-02 1,584 67 3,169.33 0 00E+00 3 87E+01 7 73E+01
Pu-238 1 5358E-01 1,584 67 3,16933 0 00E+00 2 43E+02 4 87E+02
Pu-239 6 9502E-04 1,584 67 3,16933 0 00E+00 1.10E+00 2 20E+00
Pu-240 37631E-04 1,584 67 3,169 33 0 00E+00 5 96E-01 1 19E+00
Pu-241 1 3433E-01 1,584 67 3,169 33 0 00E+00 2.13E+02 4 26E+02
Pu-242 3 0911E-06 1,584 67 3,169 33 0 00E+00 4 90E-03 9 80E-03
Ra-226 5 5079E-11 1,584 67 3,169 33 0 00E+00 8.73E-08 1 75E-07
Ra-228 1.3335E-14 1,584 67 3,169 33 0 00E+00 2.11E-11 4.23E-11
Ru-106 7.3390E-08 1,584 67 3,163 33 0 0OE+00 1.16E-02 2 33E-02
Se-79 1.2339E-05 1,584 67 3,169 33 0 00E+00 1.96E-02 3 NE02
Sn-126 1 0194E-05 1,584 67 3,16933 0 0OE+00 1 62E-02 3 23E-02
Sr-90 1 9064E+00 1,584 67 3,169 33 0 0OE+00 3 02E+03 6 D4E+03
Tc-99 3 8056E-04 1,584 67 3,16933 0 00E+00 6 03E-01 1 21E+00
Th-229 4 9198E-12 1,584 67 3,16933 0 00E+00 7 80E-09 1 56E-08
Th-230 1 0547E-08 1,584 67 3,169 33 0 00E+00 1 67E-05 3 34E-05
Th-232 2 0705E-14 1,584 67 3,169 33 0 00E+00 3.28E-11 6 S6E-11
T+208 4 8827E-08 1,584 67 3,169 33 0 00E+00 7 74E-05 1 55E-04
U-232 1 3414E-07 1,584 67 3,169.33 0 00E+00 2 13E-04 4 25E-04 Thermal Power
U-233 3 7679€E-09 1,584 67 3,169 33 0 00E+00 5 97E-06 119E-05 N | Heat - B g
U-234 5 2047E-05 1,584 67 3,169 33 0 00E+00 8.25E-02 1 65E-01 Output .- Heat Output’
U235 -2.8661E-06 1,584 67 000 140E-02 941E-03 1 40E-02 (Watts)* ©__ (Watts)
U-236 1 6701E-05 1,584 67 3,169 33 0 00E+00 2 65E-02 5 29E-02 4.58E401 9 17E+01
U-238 -0 4194E-09 1,584 67 000 1 63E-04 148E-04 1 63E-04 Total Total
Y-90 1 9070E+00 1,584 67 3,169 33 0 00E+00 3 02E+03 6 04E+03
Other Radionuchdes 3 09E+03 6.17E+03
111, Template Selection S v, Burnup S vy, and Checks » ™. fs + < =t
Template Sef = Y - —
From SFD Used |Basis for Parameter Drfferences:
Reactor Moderator HEAVY WATER HEAVY WATER
Fuel C ALUM ALUM
BOL HM C. u U
BOL Enrichment % 93 01903552 4015 100
{Burnup Summary (MWd)* |Basis for burmnup used n
From SFD Estimated
Nominat | 1,584 67Nomnal bumup calculated from the heavy metal mass destroyed
Bounding | 3,169 33]Boundng bumup assumed 1o be twice nominal burmup.
Checks
Estimated Bumnup/
p Multip Glven Bumup E d EOL HWGiven EOL HM
N K| 052 101
Bounding-{ 105
‘Reactor , core , storage, shipping or other date confirmung that irradiation ceased for fuet
’TotalbutrwlovalmelassodatedmmhsworksheeqnwbetiwdedbyBOLheavymeu mass to get specific bumugp values (MWdA/MT)
DOE/SNF/REP-078 March 2003
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Fuel Radionuclide Inventory Worksheet . :

L. Fuel and Template Information _ ;07 500 Estimated
Fuel Name* JRR-3M (ULAX LEU) Fuel decay start date 1989 Canister usage-
SNF ID # 1056 Estunates as of 2010 18“x10*
Fuel Units & Descr 111 - 20 FLAT PLATES Template HFBR (Heavy Water, Alum , 10 to 20%, U)
Heavy Metsl Mass  BOL=165 701kg EOL=157 043kg 3Template Bumup(MWd) 15
ROD Storage Site SRS Template BOL Heavy Metal Mass (MT) 000034251
- o c- e - Template Decay Time . 20vyears
1. Estimates 7 -~ i - - m - X - Xo - b . Yo Gamma Sources
- . , s e . . - N BN Photon Total
CVMWd From * “Nominal ~ - Bounding Fuel inmal Activity ~Nominal Fuel  BoundingFuel | Energy - Photons/sec
Radionuclide - - Template - Fuel Burnup (MWd)® Burnup (MWd)® . (ci Inventories(Ci) Inventones(Ci) | "~ Group * (bounding)
Ac-227 8.5333E-10 8,229 12 16,458 25 0 00E+00 7 02E-06 1 40E-05 Avg MeV
Am-241 2.2753E-02 8,229 12 16,458 25 0 00E+00 1 87E+02 3 74E+02 00150 1.668E+15
Am-242m 8 9133E-06 8,229 12 16,458 25 0.00E+00 7.33E-02 1.47E-01 00250 3 464E+14
Am-243 6 4007E-06 8,229 12 16,458 25 0 O0E+00 5.27E-02 1.05E-01 00375 3043E+14
C-14 2 9620E-08 8,22912 16,458.25 0 00E+00 2 44E-04 4 87E-04 00575 3.278E+14
CI36 5 9513E-35 8,229 12 16,458.25 0 O0E+00 4 90E-31 9 79E-31 00850 1951E+14
Cm-243 2 2087E-06 822912 16,458.25 0 0OE+00 1 82E-02 3 64E-02 0 1250 1314E+14
Cm-244 1 1007E-04 8,229 12 16,458.25 0 00E+00 9 06E-01 1 81E+00 0.2250 1682E+14
Co-60 1 6340E-05 822912 16,458.25 0 00E+00 1 34E-01 2 69E-01 03750 7 320E+13
Cs-134 2.1353E-03 8,229.12 16,458.25 0 00E+0Q 176E+01 3 51E+01 0.5750 1242E+415
Cs-135 4 8607E-06 8,229 12 16,458 25 0 00E+00 4 00E-02 8 00E-02 0 8500 1 B9BE+13
Cs-137 2.0227E+00 8,229 12 16,458 25 0O 0OE+00 1 66E+04 3 33E+04 1.2500 1 069E+13
Eu-154 - 2 0887E-02 822912 - 16,458 25 0 00E+00 172E+02 3 44E+02 1 7500 5.047E+11
Eu-155 4 0867€-03 8,229 12 16,458 25 0.00E+00 3 36E+01 6 73E+01 2.2500 4 T33E+07
Fe-55 1 4167E-03 8,229 12 16,458.25 0.00E+00 1 17E+01 2.33E+01 2 7500 5 600E+06
H-3 4 6653E-03 8,229 12 16,458.25 0 0OE+00 3 84E+01 7.68E+01 3.5000 2.270E+05
1-129 7.1600E-07 8,229 12 16,458.26 -0 00E+00 5 89E-03 1 18E-02 5.0000 3452E+04
Kr-85 1 0240E-01 8,229 12 16,458.25 0 O0E+00 8 43E+02 1.69E+03 7.0000 3 906E+03
Np-237 3 7227E-06 8,229 12 16,458.25 0 D0E+00 3 06E-02 6 13E-02 11 0000 4 4456402
Pa-231 2 6727E-09 8,229 12 16,458.25 0 00E+00 2 20E-05 4 40E-05
Pb-210 4.3313E-14 8,229 12 16,458.25 0 DOE+00 3 56E-10 7 13€-10
Pm-147 4 6307E-02 -B8,229 12 16,458.25 0 00E+00 3 B1E+02 7 62E+02
Pu-238 5.5273E-03 8,229 12 16,458 26 0 00E+DQ 4 S55E+01 9 10E+01
Pu-239 1 0313E-02 - 8,22912 16,458 25 0 00E+00 8 49E+01 1.70E402
Pu-240 5 4180E-03 8,229 12 16,458 25 0 00E+00 4 46E+01 8 92E+01
Pu-241 3 7573E-01 8,229 12 - 16,458 25 0 00E+00 3 09E+03 6 18E+03
Pu-242 3 0713E-06 .8,22912 16,458.25 0 00E+00 2.53E-02 5 05E-02
Ra-226 2 3807E-13 8,229 12 16,458.25 0 O0E+00 1.96E-09 3 92E-09
Ra-228 1 0607E-14 8,229 12 16,458.25 0 00E+00 8 73E-11 175E-10 ‘
Ru-106 8 4800E-06 8,229 12 - 16,458.25 0 00E+00 6 98E-02 1 40E-01
Se-79 1.2533E-05 8229 12 16,458.25 0 00E+00 1 03E-01 2 06E-01 _
Sn-126 1 1393E-05 8,229.12 16,458.25 0 00E+00 9 38E-02 1 88E-01
Sr-80 1 8400E+00 8,229.12 16,458.25 0 DOE+00 1.51E+04 303E+04
Tc-99 4.3533E-04 -8,229 12 16,458 25 0 DOE+D0 - _358E+00 7 16E4+00
Th-229 5 8947E-13 8,229 12 16,458 25 0 00E+00 4 85E-09 9 70E-09
Th-230 5 9500E-11 8,229 12 16,458 25 0 00E+00 4 90E-07 9.79E-07
Th-232 1 6360E-14 8,229 12 16,458 26 0 00E+00 1.35E-10 2.69E-10
TH208 7 6000E-09 - 822912 16,458 25 0 00E+00 6.25E-05 1.25E-04
U-232 2 0747E-08 -~ 8,229 12 16,458.25 0 00E+00 1.71E-04 341E-04 Thermal Power
U-233 4 4013E-10 8,229 12 16,458.25 0 D0E+00 3 62E-06 7.24E-06 1Heat Bounding ; _
U-234 4 6500E-07 8,229 12 16,458.25 0 00E+00 3 B3E-O3 7 65E-03 Output - -Heat Output
U-235 - -2.5335E-06 8,229 12 000 7.10E-02 5 02E-02 7.10E-02 {Watts) ) {Watts)
U-236 - 1.3000E-05 - - 8,229 12 16,458.25 0 00E+00 1 07E-01 2.14E-01 1.97E+02 3 94E+02
U-238 -1 4207E-08 822912 000 4 46€-02 4 45€-02 4 A6E-02 Totat Total
Y-90 1.8400E+00 8,229 12 - 16,458 25 0 00E+00 151E+04 3 03E+04
Other Radionuciides - - e S - - - 1 58E+04 3.16E+04 R
1. Template Selection S v, Burmup y, and Checks = ) 3 oo tha ¢ M
Temp S y ~ S N -
From SFD <~ Used - |Basts for Parameter Differences:
Reactor Moderator HEAVY WATER HEAVY WATER
Fuel C! g ALUM ALUM
BOL HM Constituents U u
BOL Enrichment % 19.837 10020 - - —- - - - -~ - B
[Burnup Summary (MWa)* .~ |Basis for bumup used in R
From SFD Estimated N .
Nominat | 8229 12jNommnal bumup calculated from the heavy metal mass destroyed.
Bounding | —~ 16 458.25{Bounding bumup assumed to be twice nominal bumup N
Checks B .y N A - ~ - . - - - - - . . - -
Estimated Burnup/ .-
Ripli Given Bumup E: d EOL HMW/Given EOL HM
Nominat [ 113 - 101]
Bounding | 227 ~ - — L - _ - B
"Reactor shutdown, core removal storage, shipping or other date confirming that iradiation ceased for fuel
2Total bumup for all tuel ciated with this mustbedvldedbyBOLheavynmalmassbgerpeaﬁcmmpvalues(de/Mn
DOE/SNF/REP-078 March 2003
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Fuel Radionuclide Inventory Worksheet o -

L Fuel and Template Information; 5. ., .. "7 Estimated
Fuel Name: JRR-4 (U3SR2 LEU) "Fuel decay start date; 1989 Canister usage*
SNF 1D #: 1071 Estimates as of: 2010 18"x10
Fuel Units & Descr: 47 - ASSEMBLY Template: ATR (Light Water, Alum., 60 1o 100%, U)
Heavy Metal Mass: BOLzd7kg, EOL=44 655kg *Template Burnup{MWd): 367.2
ROD Storage Stte: SRS Template BOL Heavy Metal Mass (MT): 000116689
Template Decay Time: 20 years
IL Estmates © «4+ m Xo Xp b Yo " Yo Gamma Sources
» . T ) - - ¢ Photon ~ Total - -
C/MWd From - Nominal Bounding Fuel Intial Activity | N | Fuel  Bounding Fuel Energy  Photons/sec
Radonuclide -~ Template ~ Fuel Burnup (MWd)’ Burnup (MWd)’ {Ci) Inventones(Ci)  Inventones(Ci) Group (bounding)
Ac-227 6 6313E-10 2,22104 4,442 03 0 O0E+00 14706 2 95E-06 Avg. MeV
Am-241 2 0060E-03 2,221 04 4,442 09 0 O0E+00 4 46E+00 8 91E+00 00150 4 689E€+14
Am-242m 4.2429E-07 2,221 04 4,442 03 0 O0E+00 9 42E-04 1 88E-03 00250 9751E+13
Am-243 1 4899E-06 2,221 04 4,442 09 0 00E+00 3 31E-03 6 62E-03 00375 8 S05E+13
C-14 5 7135E-09 2,221 04 4,442 09 0 00E+00 1.27E-05 2 54E-05 00575 9 109E+13
C136 1.3124E-32 2,221 04 4,442 09 0 00E+00 2 91E-29 5 83E-29 0.0850 5 504E+13
Ccm-243 1 6443E-07 2,22104 4,442 09 0 00E+00 3 65E-04 7 30E-04 01250 3725E413
Ccm-244 2 9330E-05 222104 4,442 09 0 00E+00 6 51E-02 1.30E-01 02250 4 750E+13
Co-60 5.3186E-06 L 222104 4,442 09 0 00E+00 1.18E-02 2 36E-02 0.3750 2068E+13
Cs-134 3.1563E-03 222104 4,442 09 0 00E+00 7 01E+00 1.40E+Q01 05750 3.373E+14
Cs-135 34477E-06 222104 4,442 09 0 O0E+00 7.66E-03 1 53E-02 08500 5702E412
Cs-137 2 0313E+00 2,22104 4,442 09 0 00E+00 4 51E+03 9 02E+03 1.2500 3.256E+12
Eu-154 24513E-02 222104 4,442 09 0 00E+00 5 44E+01 1 09E+02 17500 1494E+11
Eu-155 4 8175E-03 222104 4,442 09 0 00E+00 1 07E+01 2 14E+01 22500 1311E+07
Fe-55 1.2397E-04 2,221 04 4,442 09 0 00E+00 2.75E-01 5 S1E-01 2.7500 7 411E+06
H-3 4 5697E-03 2,221 04 4,442 09 0 00E+00 1 01E+01 2 03E+01 35000 3411E+04
1-129 7 5300E-07 2,221 04 4,442 09 0 O0E+00 167E-03 3.34E-03 50000 1 953€403
Kr-85 1 0850E-01 2,221 04 4,442 09 0 00E+00 2 41E+02 4 82E+02 7 0000 2.158E+02
Np-237 9 5561E-06 222104 4,442 09 0 OOE+D0 2 12602 4.24E-02 110000 2.419€+01
Pa-231 2 0359E-09 2.221.04 4,44209 0 00E+00 4 52E-06 9 04E-08
Pb-210 4 9728E-11 2,221.04 4,442 09 0 00E+00 1 10E-07 2.21E07
Pm-147 4 8502E-02 2,221.04 4,442 09 0 00E+00 1 08E+02 2 15E+02
Pu-238 1 8254E-02 2,221.04 4,442 09 0 DOE+00 4 05E+01 8 11E+0t
Pu-239 4 2810E-04 2,221.04 4442.09 0 DOE+00 951E-01 1 90E+00
Pu-240 2 4368E-04 2,221.04 4,442 09 0 DOE+00 5 41E-01 1 0BE+00
Pu-241 3 3415E-02 2,221 04 4,442.09 0 DOE+00 7 42E401 148E+02
Pu-242 3 6329E-07 222104 4,442.09 0 00E+00 8 07E-04 161E-03
Ra-226 2 2854E-10 2,22104 4,442 09 0 DOE+00 5 0BE-07 1 02E-06
Ra-228 1 2426E-14 2,221 04 4,442 09 0 00E+00 2 76E-11 § 52E-11
Ru-106 6 3589E-06 2,22104 4,442 03 0 00E+00 141E-02 2 82E-02
Se-79 1 2933E-05 2,221 04 4,442 09 0 O0E+00 2 B7E-02 S 74E-02
Sn-126 1 1574E-05 2,221 04 4,442 09 0 00E+00 257E-02 5 14E-02
Sr-90 1 9248E+00 2,221 04 4,442 09 0 00E+00 4.28E403 8 55403
Tc-99 4 2239E-04 2,221 04 4,442 09 0 00E+00 9 38E-01 1 88E+00
Th-229 5 0953E-12 2,221 04 4,442 09 0 00E+00 1.13E-08 2 26E-08
Th-230 4 1885E-08 2,221 04 4,442 09 0 00E+00 9 30€-05 1 86E-04
Th-232 19270E-14 2,221 04 4,442 09 0 00E+00 4 28E-11 8 S6E-11
T-208 4 6024E-08 222104 444209 0 00E+00 1.02E-04 - 2 04E-04
U-232 1.2582E-07 2,221 04 4,442 09 0 00E+00 2.79E-04 5 59E-04 Thermal Power
U-233 2.5825E-09 222104 4,442 09 0 00E+00 5.74E-06 1 15E-05 N¢ Heat B g-
U-234 1 8450E-04 2,221 04 4,442 09 0 00E+D0 4.10E-01 8 20E-01 Output Heat Output
U-235 -2 7235E-06 2,221 04 000 2 03€-02 143€E-02 2 03E-02 (Watts) (Watts)
U-236 1.56493E-05 222104 4,442 09 0 00E+00 3 44E-02 6 B8E-02 5.29E+01 1 06E+02
U-238 -4.2851E-09 2,221 04 000 126E-02 1.26E-02 1.26E-02 Total Totat
Y-90 1 9254E+00 2,221 04 4,442 09 0 00E+00 4 28E+03 8 55E403
Other Radionuchdes 4 30E+03 8 59E+03
TII. Template Selection S v, Burnup S: ry. and Checks « .7 7 7% 4 - - - -
Tempiats Selection Summary I
From SFD Used |Basis for Parameter Ditferences:
Reactor Moderator- LIGHT WATER UGHT WATER Thes Template was used for the followmng reasons:
Fuel Cladding ALUM ALUM | This fuel matches ATR Template on all but one {ennchment} making ATR a
BOL HM C. u U match.
BOL Enrichment %:| 20 60 to 100
[Burnup Summary (MWd)° . |Basis for burmnup used in est -
From SFO Estimated N
Nominal-| 2221 bumup from the heavy metal mass destroyed
Bounding | 4,442 09]Bounding bumup assumed 1o be twioe nominal bumup.
Checks
Estimated Bumup/
p Muttip Glven Burmup Esti d EOL HWGiven EOL HM \
Nomumat { 015 1.00)
Bounding | 030
‘Reactor core I, storage, shipping or other date confirming that imadiation ceased for fuel
*Total bumup for a tuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd/MT)
DOE/SNF/REP-078 March 2003
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Fuel Radionuchide Inventory Worksheet

X Foel and Template Information s 7o
Fuel Name* JRR-4 (VALX HEU)

SNFID# 505

Fuel Units & Descr 43 - ASSEMBLY

TFuel decay start date

Estemates as of.

1989
2010

Template: ATR (Light Water, Alum , 60 to 100% u)

Estimated

Canister usage
18°x10'

Heavy Metal Mass BOL=7 676kg, EQL=6.338kg 2Template Burnup{MWd) 3672
ROD Storage Ste SRS Template BOL Heavy Metal Mass (MT) 000116689
‘Template Decay Time - 20 years
11, Estimates = - <~ m Xo Xp b - Yn Y - Gamma Sources
s - e, . . - . B P . Photon ., Total -
. CiMwd From ; Nomunal Bounding Fuel  |nimal Activity  Nominal Fuel  Bounding Fuel Energy Photons/sec
Radonuchde " Template Fuel Burnup (MWd)* Bumup (MWd)® - B (=) < s Inventones(Ci) -inventones(Ci) Group . (bounding)
Ac-227 6 6313E-10 1,266.45 2,532 90 0 OOE+0Q 8 40E-07 1 68E-06 Avg MeV —
Am-241 2 D06CE-03 1,266 45 253290 0 00E+00 2.54E+00 5 08E+00 00150 2674E+14
Am-242m -4 2429E-07 1,266 45 2,532 90 0 00E+00 5 37E-04 1 07E-03 00250 5 560E+13
Am-243 1 4899E-06 1,266 45 2,532 90 0 00E+00 1 89E-03 3 77E-03 00375 4 B49E+13
C-14 5 7135E09 1,266 45 2,532 90 0 00E+00 7 24E-06 1 45E-05 0 0575 5194E+13
C-36 1.3124E-32 1,266 45 2,532 90 0 00E+00 1 66E-29 3.32E-29 0 0850 3 139E+13
Cm-243 1 6443E-07 1,266 45 2,532.90 0 00E+00 2.08E-04 4 16E-04 01250 2 124E+13
Ccm-244 2 9330E-05 1,266 45 2.532.90 0 00E+00 371E-02 7 43E-02 0.2250 2708E+13
Co-60 5 3186E-06 1,266 45 253290 0 00E+00 6 74E-03 1.35E02 0.3750 1 179E+413
Cs-134 3 1563E-03 1,266 45 2,532 80 0 00E+00 4 00E+00 7 99E+00 0.5750 1923E+14
Cs-135 3 4477E-06 1,266 45 2,532 90 0 00E+00 4 37E-03 8 73E-03 0 8500 3.251E+12
Cs-137 2 0313E+00 1,266 45 2,532 90 0 00E+00 2 S7TE+03 5 15E+03 1.2500 1.856E+12
Eu-154 2.4513E-02 1,266 45 2,532.90 0 00E+00 3 10E+01 6.21E+01 17500 BS21E+10
Eu-155 4 8175E-03 1,266 45 2,532 90 0 00E+00 6 10E+00 1.22E+01 2.2500 7.474E406
Fe-55 12397E-04 1,266.45 2,632.90 0 0OE+00 1.57E-01 3 14E-01 2 7500 4 226E+06
H-3 4 5697E-03 1,266 45 2,532 90 0 00E+00 5 79E+00 1 16E+01 3.5000 1 941E+04
1-129 7 5300E-07 1,266 45 2,532 90 0 00E+00 0 54E-04 1 E-L3 5 0000 1 098E+03
Kr-85 1 0850E-01 1,266 45 2,532 90 0 00E+00 1.37E+02 2 75E+02 7 0000 1.212E+02
Np-237 9 5561E-06 1,266 45 2,532 90 0 00E+00 121E-02 2 42E-02 11 0000 1.358E+01
Pa-231 2.0359E-09 1,266 45 2,532 90 0 00E+00 2 S8E-D6 5 16E-06
Pb-210 4 9728E-11 1,266 45 2,532 90 0 00E+00 6.30E-08 1.26E-07
Pm-147 4 8502E-02 1,266 45 2,532.90 0 00E+00 6.14E+01 1.23E+02
Pu-238 1 8254E-02 1,266 45 2,532 90 0 00E+00 2.31E+01 4 62E+01
Pu-239 4 2810E-04 1,266 45 2,532 90 0 00E+00 5 42E-01 1 08E+00
Pu-240 2 4368E-04 1.266 45 2,532 90 O 00E+00 3 09E-01 6.17E-01
Pu-241 3.3415E-02 1,266 45 2,532 90 0 00E+00 4 23E+01 8 46E+01
Pu-242 3 6329E-07 1,266 45 2,532 90 0 00E+00 4 60E-04 9.20E-04 -
Ra-226 22854E-10 1,266 45 2,632 99 0 00E+0Q 2.89E-07 5 79E-07
Ra-228 1.2426E-14 ,266 45 2,532.90 0 00E+00 157E-11 3 15E-11
Au-106 6 3589E-06 1,266 45 2,532 90 0 0DE+00 8 05E-03 1 61E-02
Se-79 1 2933E-05 1,266 45 2,532 90 0.00E+00 1 64E-02 3.28E-02
Sn-126 1 1574E-05 1,266 45 2,532 90 0 O0E+00 1 47E-02 2.93E-02
Sr-90 1 9248E+00 1,266 45 2,532 90 0 00E+00 2 44E+403 4.88E+03
Te-99 4.2239E-04 1,266 45 2,532 90 0 00E+00 5.35E-01 1.07E+00
Th-229 5 0953E-12 1,266 45 2,532.90 0 00E+00 € 45E-09 1 29E-08
Th-230 4 1885E-08 1,266.45 2,532.90 0 00E+00 5.30E-05 1 06E-04
Th-232 1 9270E-14 1,266 45 2,532 90 0 00E+00 2 44E-11 4 88E-11
T-208 4 6024E-08 1,266 45 2.532 90 0 00E+00 5 83EDS 1.17E-04
U-232 1.2582E-07 1,266 45 2,532 90 0 00E+00 1 59E-04 3 19E-04 Thermal Power
U-233 2.5825E09 1,266 45 2,532 90 0 00E+00 3.27E-06 6 54E-06 ] Heat g
U-234 1.8450E-04 1,266 45 2,532 90 0 00E+00 2.34E-01 4 67E-01 --Output _ Heat Output
U-235 -2 7235E-06 1,266 45 000 1 54E-02 1.20E-02 - 154E-02 + (Watts) T (Watts) -~
U-236 1.5493E-05 1,266.45 2,532.90 0 00E+00 1 96E-02 3 92E-02 3 02E+01 6 04E+01
U-238 -4.2851E-09 1,266 45 000 1.80E-04 174E-04 1.80E-04 Total Total
Y-90 1 9254E+00 1,266 45 2,532 90 0 00E+00 2 44E+03 4.88E+03
Qther Radionuchdes - - 2 45E403 - 4 90E+03
1L Template Selection S v, Burnup § v, and Checks <7 . % = &2 ~»%
[Temp y - -
From SFD Used Basis for Parameter Differences-
F UGHT WATER UGHT WATER
Fuel Claddi ALUM ALUM
BOL HM Constituents U U
BOL Enrichment % 93 03204799 60 1o 100 -
Burnup Summary (MWd)* s - |Basis for burnup used in
From SFD Estimated |
Nominal [ 1,266 45 Nominal bummup calcuated from the heavy metal mass destoyed.
Bounding | 2 532.90§Bounding burmup assumed 1o be twice nominal bumup - .
Checks - - — = .
Esbmated Burnup/ i
Burnu; p Given Burmn Estimated EOL HWGiven EOL HM
Nominat I 0 52|
Bounding 'i 105 - -
*Reactor core 1, pping of other date confirming that irradiation ceased for fuel
*Total burnup for aft fuet ciated with this nwbedvidedbyBOLheavymetalmasstetspedﬁcbumvaMes(MWdMn
DOE/SNF/REP-078 March 2003
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Fuel Radionuclide Inventory Worksheet B .

L Fuel and Template Information ;73 " Estmated
Fuel Name: JRR-4 (UALX HEU) *Fuel decay start date* 1989 Cansster usage
SNF 1D #: 1070 Estimates as of: 2010 18*x10*
Fuel Units & Descr: 11 - ASSEMBLY Template: ATR (Light Water, Alum., 60 to 100%, 1)
Heavy Metal Mass: BOL=t 964kg; EOLx=1 621kg *Template Burnup{MWd) 3672
ROD Storage Site: SRS Template BOL Hoavy Metal Mass (MT): 000116689
Template Decay Time- 20 years
II. Estimates ;- ..%¢ m Xy Xy - b Y Yo Gamma Sources
i N e .. e - Photon Total .
CiMWd From = N I Bounding Fuel |nmal Activity  Nominal Fuel . Bounding Fuel Energy  Photons/sec
Radionuclide Template Fuel Burnup (MWd)? Bumup (MWd)* (Ci) inventories(Ci) Inventones{Ci) Group ({bounding)
Ac-227 6 6313E-10 323 98 647 95 0.00E+00 2.15E-07 4.30E-07 Avg. MeV T
Am-241 2 0060E-03 32398 647 95 0 00E+00 6.50E-01 1 30E+00 00150 6.840E+13
Am-242m 4 2429E-07 32398 647 95 0 00E+00 137E-04 275E-04 00250 1.422E+13
Am-243 1 4899E-06 32398 647 95 0 00E+00 4 83E-04 9 65E-04 00375 1241E4+13
C-14 5 7135E-09 32398 647 95 0 00E+00 1 85E€-06 3 70€E-06 00575 1 329E+13
C+36 1 3124E-32 32398 647 95 0 00E+00 4 25E-30 8 50E-30 00850 B 029E+12
Cm-243 1 6443E-07 323 98 647 95 0 00E+00 5 33E-05 107E-04 0 1250 5433E+12
Cm-244 2 9330E-05 323 98 647 95 0 00E+00 9 50E-03 1 90E-02 0.2250 6 928E412
Co-60 5 3186E-06 32398 647 95 0 00E+00 1.72E-03 345E-03 03750 3016E+12
Cs-134 3 1563E-03 323.98 647 95 0 00E+00 1.02E+00 2.05E+00 0 5750 4 919E+13
Cs-135 34477E-06 32398 647 95 0 DOE+00 1.12E-03 2.23E-03 0 8500 8 317E+11
Cs-137 2 0313E+00 32398 647.95 0 0O0E+00 6.58E+02 1.32E+03 12500 4 749E+11
Eu-154 2.4513E-02 32398 647.95 0 00E+00 7 94E+00 1 59E+01 17500 2 1BOE+10
Eu-155 4 8175E-03 32398 647 95 0 00E+00 1 56E+00 3.12E400 22500 1912E+08
Fe-55 1.2397E-04 32398 647 95 0 00E+00 4 02E-02 8 03E-02 2.7500 1081E+06
H3 4 5697E-03 32398 647 95 0 00E+D0 14B8E+00 2 96E+00 3.5000 4 966E+03
1-129 7 S300E-07 32398 647 95 0 COE+00 244E-04 4 88E-4 5 0000 2.808E+02
Kr-85 1 0BSOE-01 32398 647 95 0 00E+DQ 3 52E+01 7 03E+01 7 0000 3.100E+01
Np-237 9 5561E-06 32398 647 95 0 00E+00 3 10E-03 6 19E-03 11 0000 3.475E400
Pa-231 2 0359E-09 32398 647 95 0 DOE+00 6 60E-07 1 32E-06
Pp-210 4 9728E-11 323 98 647 95 0 00E+00 161E-08 3.22E-08
Pm-147 4 8502E-02 32398 647 95 0 O0E+00 1.57E+01 3.14E408
Pu-238 18254E-02 32398 647 95 0 00E+00 5 91E+00 1.18E+01
Pu-239 4.2810E-04 32398 647.95 0 00E+00 1.39E-01 2.77E-01
Pu-240 24368E-04 32398 647 95 0 00E+00 7.89E-02 1.58E-01
Pu-241 3.3415E-02 32398 647 95 0 00E+00 1 08E+01 2.17E+01
Pu-242 3 6329E-07 32398 647 95 0 00E+00 1.18E-04 2.35E-04
Ra-226 2.2854E-10 32398 647 95 0 00E+00 7 40E-08 1 48E-07
Ra-228 1.2426E-14 32398 847 95 0 00E+00 4 03E-12 8 05E-12
Ru-106 6 3589E-06 32398 647 95 0 00E+00 2 06E-03 4 12€-03
Se-79 1 2933E-05 32398 647 95 0 D0E+00 4 19E-03 8 38E-03
Sn-126 11574E-05 323.98 647 95 0 00E+00 3 75E-03 7 50E-03
Sr-90 1 9248E+00 323.98 647 95 0 DOE+00 8.24E+02 1.25E+03
Tc-99 4 2239E-04 32398 647.95 0 00E+00 1 37E-01 2.74E-01
Th-229 5 0953E-12 32398 647.95 0 00E+00 1.65E-09 3.30E-09
Th-230 4 1885€-08 32398 647.95 0 00E+00 136E-05 2.71E-05
Th-232 1 9270E-14 32398 647 95 0 00E+00 6.24E-12 1.25E-11
T1-208 4 6024E-08 323 98 647 95 0 00E+00 1 49E-05 2 9BE-05
U-232 1.2682E-07 323 98 647 95 0 00E+00 4 08E-05 8.15E-05 Thermal Power
U-233 2.5825E-09 32398 647 95 0 00E+00 8 37E-07 1 67E-06 N Heat B g -
U-234 1 8450E-04 32398 647 35 0 00E+00 5 98E-02 1 20E-01 .. Output Heat Output
U-235 -2.7235E-06 323.98 000 3 95E-03 3 07E-03 3 95E-03 (thts) = (wmz
U-236 1 5493E-05 323.98 647 95 0 00E+00 5 02E-03 1 D0E-02 7.72E+00 1.54E401
U-238 -4.2851E-09 323.98 000 4 60E-05 4 46E-05 4 60E-05 Total Total
Y-90 1 9254E+00 32398 647.95 0 00E+00 8.24E+02 1.25E+03
Other Radionuckdes 6 27E+02 1.25E403
TL Template Selection S v, Burmup S g, And Checks "« L, anndotsatl
Template Sel S y ~ e
From SFD Used Basis for Parameter Differences:
Reactor Moderator LIGHT WATER LIGHT WATER
Fuel Cladding ALUM ALUM
BOLHMC u V]
BOL Enrichment % 93.03204799 60 to 100
Bumup Summary (MWd)® [Basis for burnup used in
From SFD Estwmated
Nominal | 323 98JNominal bumup calculated from the heavy metal mass destroyed.
Bounding | 647 95§Bounding bumup assumed 1o be twice nominal bumup
Checks
Estimated Burnup! -
Burnup Multipber Given Bumup Esti EOL HM/Given EOL HM
Nominal | 0.52| 101
Boundng | 1.05
"Reactor shutdown, core removal storage, shippng or othes date confirming that iradiabon ceased for fuel
’To!albtmptovalhJelassodatedehsworksheelnwbedvldadbyBOLMavymetalmasslogetspeuﬁcbtnwvalues {(MWdMT)
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Fuel Radionuchde Inventory Worksheet -

1. Fuel and Template Information 3 50 5 Estimated
Fuel Name KURR (UALX-HEU) JAPAN 'Fuel decay start date 2006 Canister usage
SNFID # 601 Estimates as of 2010 18*x10'
Fuel Units & Descr 240 - 18 CURVED PLATES Template ATR (Light Water, Alum , 60 to 100%, U}
Heavy Metal Mass  BOL=40 B24kg EOL=33 48kg emplate Bumup{MWd): 367.2
ROD Storage Site SRS . B Template BOL Heavy Metal Mass (MT)" 000116689
- Template Decay Time: 5 years -
I, Estimates 3 L% " m Xn Xy b Yn Yb Gamma Sources
v " .t A e < . Photon Total
_’.  CuMWdFrom _ _  _ Nommnal Bounding Fuel Initial Activity ~ Nominal Fuel . Bounding Fuel Energy  Photons/sec
Radionuclide . Template < Fuei Bumup (MWd)? Bumup (Mwd)y? (=] Inventories(Ci)  Inventories(Ci) Group - “-(bounding) -
Ac-227 1 4545E-10 6,954 91 13,909 82 0 00E+00 1 01E-06 2 02E-06 Avg MeV
Am-241 1.1190E-03 6,954 91 13,909 82 0 00E+00 7 78E+0Q 1 56E+01 00150 2684E4+15
Am-242m 4.5425E-07 6,954 91 13,909 82 0 00E+00 3.16E-03 6.32E-03 0 0250 5 781E+14
Am-243 1 4921E-06 6,954 91 13,900 82 0 0OE+00 1.04E-02 2 08E-02 0 0375 5.335E+14
C-14 5 7244E-09 6,954 91 13,909 82 0 00E+00 3 98E-05 7 96E-05 0.0575 5 246E+14
CH36 1 3124E-32 6,954 91 13,909 82 0 O0E+00 9 13E-29 1 83E-28 00850 3.344E+14
Cm-243 2 3676E-07 6,954 91 13,909 82 0 0CE+00 1 65E-03 3.29E-03 0 1250 2.896E+14
Ccm-244 5.2042E-05 6,954 91 13,909 82 0 0OE+00 3 62E-01 7.24E-01 0.2250 2834E+14
Co-60 3 8208E-05 6,954 91 13,909 82 0 00E+0Q 2 66E-01 5.31E-01 0.3750 1.372E+14
Cs-134 4 8693E-01 6,954 91 13,909 82 0 00E+00 3 39E+03 6 77E+03 0.5750 1.885E+15
Cs-135 3 4477E-06 6,954 91 13,909 82 0 00E+00 2 40E-02 4 BOE-02 0.8500 2 639E+14
Cs-137 2 8731E+00 6,954 91 13,909 82 0 00E+00 2 00E+04 4 00E+04 1.2500 4 910E+13
Eu-154 8 2053E-02 6,954 N 13,909 82 0 00E+00 5 71E+02 1 14E+03 17500 2.059E+12
Eu-155 3 9134E-02 6,954 91 13,909 82 0 00E+00 2 72E402 5 44E+02 22500 4.319E+12
Fe-55 6 7429E-03 6,954 91 13,909 82 0 00E+00 4 69E+01 9 38E+01 2.7500 2485E+10
H-3 1 0599E£-02 6,954 91 13,909 82 0 00E+00 7 37E+01 1.47E+02 3.5000 2 756E+09
1-129 7.5300E-07 6,954 91 13,909 82 0 DOE+0Q 5.24E-03 1 05E-02 5 0000 8.241E4+03
Kr-85 2 B595E-01 6,954 91 13,909 82 0 00E+00 1 99E+03 3 98E+03 7.0000 9 187E+02
Np-237 9 5479€-06 6,954 91 13,900 82 0 OCE+00 6 64E-02 1.33E-01 11 0000 1 036E+02
Pa-231 8 9297E-10 6,954 N 13,909 82 0 00E+00 6 21E-06 1.24E-05
Pb-210 3.7609E-12 6,954 91 13,909 82 0 DOE+00 2 62E-08 523E-08
Pm-147 2 5452E+00 6,954 91 13,909 82 0 00E+00 1 77E+04 3.54E+04
Pu-238 2 0550E-02 6,954 91 13,909 82 0 00E+00 1 43€402 2 B6E+02
Pu-239 4 2838E-04 6,954 91 13,900 82 0 00E+00 2.98E+00 5 96E+00
Pu-240 2 4401E-04 6,954 91 13,909 82 0 QOE+00 1 70E+00 3 39E+00
Pu-241 6 8764E-02 6,954 91 13,909 82 0 00E+00 4 78E+02 9 S6E402
Pu-242 3 6329E-07. 6,954 AN 13,909 82 0 00E+00 2 53E-03 5 05E-03
Ra-226 3 8045E-11 6,954 91 13,909 82 0 00E+00 2 65E-07 5.29E-07
Ra-228 2 9902E-15 6.954 91 13,909 82 0 D0E+00 2 08E-11 4 16E-11
Ru-106 1 9055E-01 6,954 91 13,909 82 0 00E+00 1.33E+03 2 65E+03
Se-79 1 2936€E-05 6,954 91 13,909 82 0O 00E+00 9 00E-02 1 80E-O1
Sn-126 1 1574E-05 6,954 91 13,909 82 0 00E+00 8 05E-02 1.61E-01
Sr-90 2.7505E+00 6,954 91 13,909 82 0 O0E+00 191E+04 3 83E+04
Tc-99 4.2239€-04 6,954.91 13,909 82 0 00E+00 2 94E+00 5 88E+00
Th-229 1 B848E-12 6,954 91 13,909 82 0 00E+00 1.31E-08 2 62E-08
Th-230 17042E-08 6,954 91 13,900 82 0 00E+00 1 19E-04 2 37E-04
Th-232 7 8132E-15 6.954 91 13,909 82 0 00E+00 5 43E-11 1 09E-10
T1-208 4 4063E-08 6,954 91 13,909 82 0.00E+00 3 06E-04 6.13E-04 -
U-232 1.3151E-07 6,954 91 13,909 82 0 00E+00 9 15E-04 1.83E-03 Thermat Power
U-233 1.9564E-09 6,954 91 13,909 82 0 00E+00 1.36E-05 2 72E-05 { Heat Bounding
U-234 18371E-04 6,954 91 13,909 82 0 00E+00 1.28E+00 2 56E+00 . Qutput . Heat Output )
U-235 -2 7235E-06 6,954 91 000 8.22E-02 6 33E-02 8.22E-02 {Watts) o _(watts)
U-236 1 5493E-056 6,954 91 13,909 82 0 00E+00 1 08E-01 2.16E-01 3.53E402 7 05E+02
U-238 -4.2851E-09 6,954 91 000 9.36E-04 g 07E-04 9.36E-04 Totat Total
Y-90 2 7505E+400 6,954 91 13,909 82 0 O0E+00 191E+04 3 83E+04
Other Radionuchdes 3 58E+04 7 15E4+04
11 Template Selection S v, Barnup v, and Checks 5 % b ™ 15 i &5
[T p Selectr Y B oy < . .
From SFD Used |Basis for Parameter Differences:
Reactor Moderstor: LIGHT WATER LIGHT WATER
Fuel Cladding" ALUM ALUM
BOL HM C. U u
BOL Enrichment % 93175 60 10 100
[Burmup S y (MWd)* - Basis for burnup used in
From SFD Estimated
pnat | 6,954 91|Nommal bumup calculated from the heavy metal mass destroyed.
Bounding | 13.909 82}Bounding burmup assumed %o be twice nominal bumup
Checks - N
Estimated Burnup/
p MuRip Given Bumup Estimated EOL HWGHven EOL HM
inat [ 054 [ 10y]
Bounding | 108 -

YReactor shutdown, core removal, storage, shipping of other date confirming that Imadiation ceased for fuel
#Yotal bumup for all fuel clated with this worksheet must be divided by BOL heavy metal mass o get specific bumup values (MWAMT)
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Fuel Radionuclide Inventory Worksheet

L Fuel and Template Information’ i 3y, 5 % Estimated
Fuet Name: LWR SAMPLES "Fuel decay start date, 1966 Canister usage
SNF 1D #: 134 Estimates as of: 2010 18"x15*
Fuel Units & Descr: 5- ROD Template. (Worst Case)
Heavy Metal Mass: BOtw , EOL=12.74kg *Template Burnup(MWd): 625
ROD Storage Site, INEEL Template BOL Heavy Metal Mass (MT): 000186865
Template Decay Time* 35 years
11, Estimates~ .~ .~ 3} m Xa Xa, b Yo Yo Gamma Sources
. i a T . .- . e .- .. .+ . [ _Pnoton Total
CUYMWd From Nominat . Bounding Fuel initial Activity ~ Nomimal Fuel ©  Bounding Fuel | Energy  Photons/sec
Radionuclide - Template Fuel Burnup (MWd)® Burnup (MWd)* - (Ci) nventories(Ci})  Inventonies(Ci) Group  ’ (bounding)
Ac-227 2 3072E-06 12,107 49 12,107 49 0 00E+00 279E-02 2 79E-02 Avg MeV .
Am-241 8.4448E+00 12,107 49 12,107 49 0 00E+00 1 02E+05 1 02E+05 00150 1484E+16
Am-242m 1 6848E-02 12,107.49 12,107 49 0 O0E+00 2 04E+02 2 04E+02 0 0250 2952E415
Am-243 1 6320E-02 12,107 49 12,107 49 D O0E+00 1 98E+02 1 98E+02 00375 2.579E+15
C-14 1 2090E-01 12,107 49 12,107 49 0 OCE+00 1 46E+03 1 46E+03 0.0575 4 058E415
Ci36 2 2849E-03 12,107 49 12,107 49 0.00E+00 2 T7E+01 2 77E+01 00850 1 584E+15
Cm-243 8 6624E-04 12,107 49 12,107 49 0 00E+00 1 05E+01 1 05E+01 0 1250 1.241E+15
Cm-244 1 6848E-01 12,107 49 12,107.49 0 00E+00 2.04E+03 2 04E+03 0.2250 1372E+15
Co-60 2 BO86E+01 12,107 49 12,107.49 0 0OE+00 340E+05 3 40E+05 03750 5.869E+14
Cs-134 3 4148E-04 12,107 49 12,107 49 0 DOE+00 4 13E+00 4.13E400 05750 9544E415
Cs-135 4.3976E-04 12,107.49 12,107 49 0 00E+00 5 32E+00 5.32E+00 0 8500 3.647E414
Cs-137 2 1049E+01 12,107 49 12,107 49 0 00E+00 2 S5E+05 2 55E+05 1.2500 2549E418
Eu-154 1.2500E+00 12,107 49 12,107 49 0 00E+00 151E+04 1 S1E+04 17500 1128€413
Eu-155 6 8986E-02 12,107 49 12,107 49 0 00E+00 8 35E+02 8 35E+02 2.2500 1337E+11
Fe-55 2 9308E-01 12,107 49 12,107 49 0 00E+00 3 55E+03 3 55E+03 2.7500 3 768E+10
H-3 2 4311E-01 12,107 49 12,107.49 0 00E+00 2.94E4+03 2 84E+03 3.5000 3 015€+07
1-129 1 0618E-05 12,107 49 12,107.43 0 00E+00 1.29E-01 1 29€-01 5 0000 1.280E+07
Kr-85 5 9882E-01 12,107 49 12,107 49 0 00E+00 7.25E+03 7.25E+03 7 0000 1 466E+06
Np-237 1.5668E-04 12,107.49 12,107 49 0 00E+00 1 90E+00 1 S0E+00 11 0000 1678E+05
Pa-231 2 8656E-06 12,107.49 12,107 49 0 O0E+00 347E-02 347E-02
Pb-210 2 3918E-08 12,107 49 12,107 49 0.00E+00 2 90E-04 2 90E-04
Pm-147 1 6900E-02 12,107 49 12,107 49 0 00E+00 2 05E+02 2 05E+02
Pu-238 -B 6120E-01 12,107 49 000 3.27E+03 0 00E+00 3 27E+03
Pu-239 -4 8440E-02 12,107 49 000 3 96E+02 0 00E+00 3 96E+02
Pu-240 -3 009SE-01 12,107 49 000 5 06E+02 0 00E+00 5 06E+02
Pu-241 -1 0411E+02 12,107.49 000 1 30E+05 0 00E+00 1.30E+05
Pu-242 -1 1381E-04 12,107 49 000 2.19E+00 8 12E-0t 2 19E+00
Ra-226 6.4400E-08 12,107 49 12,107 49 0.00E+00 7 80E-04 7 80E-04
Ra-228 5 9952E-07 12,107 49 12,107 49 0 00E+00 7 26E-03 7.26E-03
Ru-106 8 5526E-07 12,107 49 12,107.49 0 00E+00 1 04E-02 1 04E-02
Se-79 19181E-04 12,107 49 12,107 49 0 00E+00 2.32E+00 2 32E+00
Sn-126 1 6671E-04 12,107 49 12,107 49 0 00E+00 2 02E+00 2 02E+00
Sr-90 1 9799E+01 12,107 49 12,107 49 0 00E+00 2 4DE+05 2.40E+05
Tc-99 6 7678E-03 12,107.49 12,107 49 0 00E+00 8 19E+01 8 19£401
Th-229 1 7488E-06 12,107 49 12,107 49 0.00E+00 2 12E-02 2.12E-02
Th-230 5.8704E-06 12,107 49 12,107 49 0 00E+00 7 11E-02 7 11EQ2
Th-232 6.0208E-07 12,107 49 12,107 49 0 00E+00 7 29E-03 7.29E-03
T+208 8 7573E-05 12,107 49 12,107.49 0 00E+00 1.06E+00 1 06E+00
U-232 2 3706E-04 12,107 49 12,107 49 0 00E+00 2.87E+00 2 87E+00 Thermal Power
U-233 3 6128E-4 12,107 49 12,107 49 0 D0E+00 4 37E+00 4.37E+00 tHeat B ]
U-234 1 2788E-02 12,107.49 12,107 49 0 O0E+00 1 55E+02 1.55E+02 “Output  Heat Output’
U-235 5 7486E-04 12,107.49 12,107 49 1.10E-02 6 97E+00 6 97E+00 ’ (Watts) (Watts)" -
U-236 2.3485E-04 12,107 49 12,107 49 0 00E+00 2 84E+00 2 84E+00 1.19E+04 121E+04
U-238 1 1581E-04 12,107 49 12,107 49 1 36E-03 1 40E+00 1 40E+00 Total Total
Y-90 1 9804E+01 12,107 49 12,107.49 0 00E+00 2.40E+05 2 40E+05
Other Radionuchdes 7 47405 7 47E+05
. T l7- Selaction v, Blurnnp [ v, and Checks s < v, >« #.5,3
Template Selection Summary ]
From SFD Used . Basis for Parameter Drtf
Reactor Moderator- UGHT WATER (Worst Case) .
Fuel Cladding ZIRC OR SST SSTAnconel fuel drin® closely maich any existing templates, therefore the worst case femplate was used.
BOL HM Constituents:| Puand U U, Th &Pu
BOL Ennchment % 010 100
Bumup Summary (MWd)* [Basis for burnup used in estimate:
From SFD Estimated
Nomlnall 12,107 49|Nommnal bumup set equal %o bounding burmup,
Bounding | 12 107 49{Bounding burmup estenated by assuming BOL heavy metal mass was twics EOL.
Checks
Estmated Burnup/
Bumup Multiphier Given Burnup E EOL HWGiven EOL HM
Nominal | 14.21 [ 591 64]
Bowunding | 14.21
"Reactor shutdown, core removal, storage, shippng of other date confirming that iradiation ceased for fuel
‘rotalbunwloralmeiassoualedwlmMSworksheetmwbe divided by BOL heavy metal mass to get specific bumup values (MWd/MT).
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Fuel Radionuchide Inventory Worksheet - .
{L. Fuel and Templ Information ;7 0%, ¢ .
Fuel Name MIT Fuet decay start date- 2035
SNFID# 135 Estimates as of. 2010

Fuel Units & Descr 525 - 15 FLAT PLATES

Template: ATR (Light Water, Alum , 60 1o 100%, U)

Estimated

Canster usage
18*x10°

Heavy Metal Mass  BOL=286 02kg EOL=232.68kg 2Template Burnup(MWd) 3672
ROD Storage Stte SRS Template BOL Heavy Metal Mass (MT) 0 00116689
- - - Template Decay Time 5 years -
11, Estimates ., >« & <7 m Xn Xp - - b . ¥Yn Yo Gamma Sources
. N - . Photon - Total
., * CiumwdFrom , Nominal ~ Bounding Fuel initial Activity ! Fuel dingFuel | Energy ~ Photons/sec
Radionuclide : Template ° Fuel Burmup (MWd)® Bumup (MWd)*- < (Cl) Inventories(Ci)  Inventories(Ci) Group -~ (bounding)
Ac-227 1.4545E-10 95,816.70 191,633 40 0 QOE+00 - 1.39E-05 2 79E-05 Avg MeV -
Am-241 1.1190E-03 95,816 70 181,633 40 0 DOE+00 1 07E+02 2 14E+02 00150 3.697E+16
Am-242m 4.5425E-07 95,816 70 191,633 40 0 00E+00 4 35E-02 8 70E-02 0 0250 7.965E+15
Am-243 1 4921E-06 95,816 70 191,633 40 0 00E+00 1 43E-01 2 86E-01 00375 7.350E+15
C-14 5 7244E-09 95,816 70 191,633 40 0 00E+00 5 4BE-04 1.10E-03 00575 7.227E+415
Cl1-36 1 3124E-32 95,816 70 191,633 40 0 00E+00 - 1.26E-27 2 51E-27 0 0850 4 607E+15
Cm-243 2 3676E-07 95,816 70 191,633 40 0 00E+00 2.27E-02 4 54E-02 01250 3 90E+15
Cm-244 5.2042E-05 95,816 70 191,633 40 0.00E+00 4 99E+00 9 97E+00 02250 3.905E+15
Co-60 3 B208E-05 95,816 70 191,633 40 0 00E+00 3 66E+00 7 32E+00 0.3750 1.890E+15
Cs-134 4 B693E-01 95,816 70 191,633 40 0 00E+0C 4 67E+04 9 33E+04 05750 2.596E+16
Cs-135 3 4477E-06 95,816 70 191,63340 - 0 00E+00 3.30E-01 6 61E-01 0.8500 3 636E+15
Cs-137 2 8731E+00 95,816 70 191,633 40 0 00E+00 2.75E+05 551E+05 1.2500 6 765E+14
Eu-154 8.2053E-02 95,816 70 191,633 40 0 O0E+00 7.86E+03 1 57E+04 17500 2.837E+413
Eu-155 3 9134E-02 95,816 70 191,633 40 0 00E+00 3 75E+03 7 S50E+03 2.2500 5.950E+13
Fe-55 6 7429E-03 95,816 70 191,633 40 0 00E+00 6 46E+02 1 29E+03 2.7500 3423E+11
H-3 1 0599€E-02 95,816 70 191,633 40 0 00E+00 1 02E+03 2 03E+03 3.5000 3797E+10
1-129 7 5300E-07 95,816 70 191,633 40 0 00E+00 7.21E-02 144E-01 5 0000 1 135E+05
Kr-85 2 8595E-01 95,816 70 191,633 40 0 QOE+00 2.74E404 5 48E+04 7 0000 1.265E+404
Np-237 9.5479E-06 95,816 70 191,633 40 0 O00E+00 - 9 15E-01 1 83E+00 11 0000 1.426E+03
Pa-231 8 9297E-10 95,816 70 191,633 40 ©0 00E+00 8 56E-05 1 71E-04
Pb-210 3 7609E-12 95,816 70 191,633 40 0 00E+00 3 60E-07 7.21E-07
Pm-147 2 5452€+00 95,816 70 191,633 40 0 00E+00 2 44E+05 4 88E+05
Pu-238 2 0550E-02 95,816 70 191,633 40 0 00E+00 1 97E+03 3 94E+03
Pu-239 4.2838E-04 95,816 70 191,633 40 0 00E+00 4_10E+01 8.21E+01
Pu-240 2.4401E-04 95,816 70 191,633 40 0.00E+00 2.34E401 4 68E+01
Pu-241 6 8764E-02 95,816 70 191,633 40 0 00E+00 6 59E+03 1 32E4+04
Pu-242 3 6329E-07 95,816 70 191,633 40 0 00E+00 3 4BE-02 6 96E-02 ;
Ra-226 3 8045€-11 95,816 70 191,633 40 0 DOE+00 3 65E-06 7.29E-06
Ra-228 2 9902E-15 95,816 70 191,633 40 0 00E+00 2 87E-10 5 73E-10
Ru-106 1 9055E-01 95,816 70 191,633.40 0 00E+00 1.83E+04 3 65E+04 ~
Se-79 1.2836E-05 95,816.70 191,633 40 0.00E+00 1.24E+00 2 48E+00
Sn-126 1 1574E-05 95,816 70 91,633 40 0 D0E+00 - 111E+00 2 22E+00
Sr-90 2 7505E+00 95,816 70 91,633 40 0 00E+00 2 B4E4+05 5 27E+05 N
Tc-99 4 2239E-04 95,816 70 191,633 40 0 00E+00 4 05E+01 8.09E+01
Th-229 1 BB48E-12 95,816 70 191,633 40 0 00E+0Q 1 81E-07 3 61E07
Th-230 1 7042E-08 95,816 70 191,633 40 0 00E+00 1 63E-03 32703
Th-232 7.8132E-15 95,816 70 191,633 40 0 00E+00 7 49E-10 1 S0E-09
TI-208 4 4063E-08 95,816 70 191,633 40 0 00E+00 4.22E-03 8 44E-03
U-232 1.3151E07 95,816 70 191,633 40 0 00E+00 126E-02 - 2.52E-02 Thermal Power
U-233 1 9564E-09 95,816 70 191,633 40 0 00E+00 1.87E-04 3 75E-04 ! Heat — Bound
U-234 1 8371E-04 95,816 70 191,633.40 0 00E+00 1.76E+01 3 52E+01 + » Qutput Heat Ou!put
U-235 -2 7235E-06 95,816 70 000 5.76E-01 3 15E-01 § 76E-01 " (Watts) {Watts) ~ ..
U-236 1.5493E-05 95,816 70 191,633 40 0 O0E+00 1 48E+00 2 97E+00 4.86E+03 9.72E+03
U-238 -4 2851E-09 95,816 70 000 6 61E-03 6 20E-03 6 61E-03 Total TJotal
Y-90 2 7505E+00 95,816 70 191,633 40 0 00E+0C 2 64E+05 527E+05
Other Radionucides - - 4 93E+05 9 B6E+05 .
TU. Template Sclection Si v, Burnup Sunmmary. and Checks -+ T igandedy b -
[Temp Y - B : -
From SFD Used |Basis for Parameter Differences: - - PO
Reactor Moderator- LIGHT WATER LIGHT WATER :
Fuel Claddng ALUM ALUM
BOL KM C U 1) N
BOL Enrichment % 93 1245618 50 1o 100 =~ - -~ e
Burnup Summary (MWd)* - - ~: - |Basts for p used in esti -
From SFD Estimated ~
inal [ 95,816 70, 50,514 01Nommnal bumup taken directly from SFD (converted to MWd) .
Boundmg | 191 633 40{Bounding bumup assumed 1 be twice nomnal bumup . .
Checks N . - - - - . .
Estimated Burnup/
p ip Given Burnup Estrmated EOL HWGiven EOL HM
Nominal [ 106, 0.53
Bounding | 213 BRI -
‘Reactor shutdown, core removal, storage, shipping or other date confirming that Iradiation ceased for fuel
Total bumup for af fuel iated with this h MbedvldedbyBOLheawme(almiogetspeaﬁcbunwvalues(MWdan
¥
DOE/SNF/REP-078 March 2003
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Fuel Radionuchde Inventory Worksheet ' -

L Fuel and Template Information >, : o575 % Estimated
Fuel Name MIT "Fuel decay start date 1994 Canister usage
SNF ID #: 136 Estinates as of: 2010 18"x10*
Fuel Units & Descr 120 - 15 FLAT PLATES Template: ATR (Light Water, Alum , 60 to 100%, U)
Heavy Metal Mass  BOL=65 46kg, EOL=43.032kg *Template Bumup(MWd)* 3672
ROD Storage Site' SRS Template BOL Heavy Metal Mass (MT): 000116689
Template Decay Time: 15 years
1L Estimates -« .5 m Xo Xp b ¥Yn Yo Gamma Sources
U - LT oo Tt ’ - e - §- Photon . . Total .
; CvMWd From .. Nomi . Bounding Fuel nttial Actity * Nomunal Fuel  Bounding Fuel Energy  Photons/sec
Radionuchide .. Template Fue! Burup (MWd)? Burnup (MWd)® [(+) Inventories(Ci)  Inventones(Ci) Group (bounding)
Ac-227 4 5861E-10 21,239.75 42,479.50 0 00E+00 9 74E-06 1 95E-05 Avg MeV
Am-241 1 7832E-03 21,239.75 42,479 50 0 00E+00 3 79E+01 7 58E+01 00150 5 067E+15
Am-242m 4 3410E-07 21,23975 42,479 50 0 OOE+00 9 22E-03 1 84E-02 0 0250 1 057E+15
Am-243 1 4907E-06 21,23975 42,479 50 0 00E+00 3 17E-02 6 33E-02 00375 9.228E+14
C-14 5 7162E-09 21,23975 42,479 50 0 00E+00 121E-04 2 43E-04 00575 9.840E+14
C1-36 1 3124E-32 21,23975 42,479 50 0 00E+00 2 79E-28 5 57E-28 00850 5 960E+14
Cm-243 1 B568E-07 21,23975 42,479 50 0 00E+00 3 94E-03 7 89E-03 0 1250 4 086E+14
Cm-244 3.5512E-05 ' 21,23375 42,479 50 0 00E+00 7 54E-01 151E+00 02250 5.135E+14
Co-60 1 0261E-05 21,238 75 42,479 50 0 00E+00 2.18E-01 4 36E-01 0.3750 2.250E+14
Cs-14 1 6931E-02 21,23975 42,479 50 0 00E+00 3 60E+02 7.19E+02 05750 3651E415
Cs-135 3 4477E-06 21,23975 42,479 50 0 00E+00 7.32E-02 146E-01 08500 8673E+13
Cs-137 2.2800E+00 21,23975 42,479 50 0 00E+D0 4 84E+04 9 69E+04 1.2500 4 381E+13
Eu-154 3 6656E-02 21,239.75 42,479 50 0 00E+00 7 79E+02 1.56E+03 17500 1836E+12
Eu-155 9 6841E-03 21,23975 42,479 50 0 00E+00 2 06E+02 4 11E+02 22500 2.297E+09
Fe-55 4 6977E-04 21,23975 42,479 50 0 O0E+00 9 9BE+00 2 00E+01 27500 1.380E+08
H-3 6 0485E-03 21,23975 42,479 50 0 00E+00 1 28E+02 257E+02 3.5000 8 773E+06
1-129 7 S300E-07 21,23375 42,479 50 0 00E+00 1 60E-02 3.20E-02 5 0000 2.029E+04
Kr-85 1 4989E-01 21,23975 42,473 50 0 O0E+00 3 18E+03 6 37E+03 7 0000 2.247E+03
Np-237 9 5534E-06 21,23975 42,479 50 0 00E+00 2 03E-0t 4 06E-01 110000 2 523E+02
Pa-231 1 6550E-09 21,233 75 42,479 50 0 OOE+00 3 52E-05 7 03E-05
Pb-210 2 6631E-11 21,23375 42,479 50 0 0DE+00 5 66E07 - 1 13E-06
Pm-147 1 8156E-01 21,23975 42,479 50 0 00E+00 3 86E+03 7.71E+03
Pu-238 1 8990E-02 21,23975 42,479 50 0 00E+00 4 03E+02 8 07E+02
Pu-239 4 2B38E-04 21,239.75 42,479 50 0 00E+00 9 10E+00 1 82E+01
Pu-240 2 4379E-04 21,23975 42,479 50 0 OOE+00 5 18E+00 1 04E+01
Pu-241 4 2511E-02 21,23975 42,479 50 0.00E+00 9 03E+02 1 81E+03
Pu-242 3 6329E-07 21,23975 42,479 50 0 00E+00 7 72E-03 1.54E-02
Ra-226 14725E-10 21,23975 - 42,479 50 0 00E+00 3 13E-08 6.26E-06
Ra-228 8 9760E-15 21,23975 42,479 50 0 00E+00 191E-10 3 81E-10
Ru-108 1 9752E-04 21,233 75 42,479 50 0 00E+00 420E+00 8 39E+00
Se-79 1.2933E-05 21,233 75 42,479 50 0 00E+00 2.75E-01 5 49E-01
Sn-126 1.1574E-05 21,23975 42,479.50 0 00E+00 2 46E-01 4 92E-01
Sr-90 2.1680E+00 21,23975 42,479.50 0 00E+00 4 60E+04 9.21E+04
Tc-99 4.2239E-04 21,239.75 42,479 50 0 DOE+00 8 97E+00 1.79E+401
Th-229 3 9270€-12 21,23975 42,479 50 0 00E+00 8 34E-08 1 67E-07
Th-230 3 3578E-08 21,23975 42,479 50 0 00E+00 7 13E-04 1 43E-03
Th-232 1 5452E-14 2123975 42,479 50 0 00E+00 3 28E-10 6.56E-10
TH208 4 6705E-08 21,23975 42,479 50 0 00E+00 9 92E-04 1 98E-03
U-232 1 3045E-07 21,23975 42,479 50 O 00E+00 2 77E-03 5 S4E-03 Thermal Power
U-233 2 3739E-09 21,23975 42,479 50 0 00E+00 5 04E-05 1 01E-04 Nomunal Heat Bounding
U-234 1 8423E-04 21,23375 42,479 50 0 ODE+00 391E+00 7 83E+00 Output Heat Output
U-235 -2 7235E-08 21,23975 - 000 1 32E-01 7.39E-02 1 32E-01 atts) (Watts)
U-236 1 5493E-05 21,23975 42,479.50 0 00E+00 329E-01 6 58E-01 S 75E4+02 1 156403
U-238 -4.2851E-09 21,23975 000 151E-03 142E-03 1.51E-03 Total Total
Y-90 2 1686E+00 21,239.75 42,479 50 0 00E+00 4 61E4+04 921E+04
Qther Radionucides 4 62E+04 9.24E404
TII. Template Selection S ¥, Burnup Si ¥, and Checks *55.0, 4. mvee ogf
Temp Sel S Y PR T
From SFD Used Basis for Parameter Diff
Reactor Moderator LIGHT WATER LIGHT WATER
Fuel Cladding ALUM ALUM
BOL HM Constituents- 1) U
BOL Enrichment %. 93 145832 60 to 100
|Burnup Summary (MWd)® }Bas:is for burnup used in
From SFD | d
Nommal [ 21.239 75]Nommnal bumup calculated from the heavy metal mass destroyed.
Bounding | 42.479 50{Bounding bumup assumed 1 be twice nominal bumup
Checks ~
Estimated Burnup/
p M Given ) ( d EOL HM/Given EOL HM
Nominat | 103 | 103
Boundng | 206
*Reactor shutdown, core removal, storage, shipping or other date confirming that irradiation ceased for fuel
*Total bumup for all fuel associated with thes worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd/MT).
DOE/SNF/REP-078 March 2003
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« Fuel Radionuclide Inventory Worksheet .
L Fuel and Template Information | -, . 2! . Estimated
Fuel Name- ML-1 (GCRE) "Fuel decay start date 1965 Canister usage
SNFID #: 137 ) - Estmatesasof 2010 18°x10°
Fuel Unhts & Deser 67 - 19 ROD ASSEMBLY Template Pathfinder (Light Water, SST, 60 t0 100% U)
Heavy Metal Mass BOL=58 625kg EOQL=582%g 2Template Bumup(MWd}* 601
ROD Storage Site INEEL Template BOL Heavy Metal Mass (MT) 000012882
ST T - - - Template Decay Time 35 years
1, Estimates 5~ - m N Xo % Xp b Yn . Gamma Sources
N P - PR B - .o R .. Photon Total
.- CUVMWdFrom .. . N ! Bounding Fuel [nmal Activity  Nominal Fuel  Bounding Fuel Energy ‘ Photons/sec
Radionuclide “*°  Template - Fuel Burnup (MWd)® ‘Burmup (MWd)’ - (C) -~ - Inventones(Ci) _Inventornies(Ci) Group (bounding)
Ac-227 2.3344E-08 316 46 632 91 0 00E+00 7.39E-06 1 48E-05 Avg MeV
Am-241 1 1135E-04 31646 632 91 0 00E+00 3 52E-02 7 05E-02 00150 4 724E+13
Am-242m 8 5075E-09 316 46 632.91 0 DOE+00 2 69E-06 5 38E-06 0 0250 9 B17E+12
Am-243 9 B519E-10 316 46 632.91 0 00E+00 3 12E-07 6.24E-07 00375 B 491E+12
C-14 - 23012E-04 316 46 632 H 0 00E+00 7 28E-02 1 46E-01 00575 9 152E+12
Cl-36 1 2261E-06 316 46 632 91 0 00E+00 3 BSE-04 7.76E-04 0 0850 5.530E+12
Cm-243 2 4875E-10 316 46 632 91 0 00E+00 7 B7E-08 1.57E-07 01250 3691E+12
Cm-244 2 3178E-09 316 46 632 91 0 00E+00 7 33E-07 1 47E-06 0.2250 4 762E+12
Co-60 7 0849E-02 316 46 632 91 0 00E+00 - 2.24E+01 4 48E+01 03750 2.076E+12
Cs-134 3 0266E-06 316 46 632 91 0 0OE+00 9 SBE-04 1 926-03 05750 3420E413
Cs-135 3 0316E-05 316 46 632 91 0.00E+00 - _959E-03 1 92E-02 0.8500 3462E+11
Cs-137 - 1.4511E+00 316 46 632 91 0 OOE+00 4 S9E+02 9 18E+02 1.2500 3 441E+12
Eu-154 6 6955E-04 31646 632.91 0 DOE+00 2.12E-01 4 24E-01 17500 8 929E+09
Eu-155 6 9850E-04 31646 632.91 0 DOE+00 2.21E-01 4 42E-01 22500 1.854E+07
Fe-55 1.2318E-03 316 46 632.91 0 00E+00 3.90E-01 7 80E-O1 27500 5.359E405
H-3 2 5141E-03 316 46 632 91 0 00E+00 - 7.96E-01 1 59E+00 3.5000 4 872E+01
1-129 7 3195E-07 316 46 632 91 0 00E+00 2.32E-04 4 63E-04 50000 2 014E401
Kr-85 4 1281E-02 316 46 632 91 0 DOE+00 1.31E+01 2 61E+01 7 0000 2.234E4+00
Np-237 1 1489E-06 316 46 632 91 0 00E+00 3 64E-04 7.27E-04 11 0000 2 514E-01
Pa-231 4 5241E-08 316 46 632 91 0 00E+00 1 43E-05 2.86E-05
Pb-210 6 4476E-13 316.46 63291 0 00E+00 - __204E-10 4 08E-10
Pm-147 1.1651E-03 31646 632 91 0 00E+00 3 69E-01 7.37E-01 -
Pu-238 2.9517E-04 316.46 632 91 0 OCE+00 9 34E02 1.87E-01
Pu-239 6 6772E-04 31646 632 91 ~ 0 0OE+00 2 11E-01 4 23E-01 i
Pu-240 8 6839E-05 316 46 632.91 0 00E+00 2 75E-02 5 50E-02
Pu-241 7 1514E-04 31646 632.91 0 00E+00 2.26E-01 4 53E-01 -
Pu-242 19717E-09 316 46 632 91 0 00E+00 6.24E-07 1 25E-06
Ra-226 1 7654E-12 31646 632 91 0 00E+00 5.59E-10 1 12E-09 ;
Ra-228 8 2928E-12 316 46 632 91 0 00E+00 2 62E-09 5.25E-09
Ru-106 1 8419E-10 316 46 €32 91 0 0OE+00 5 83E-08 1.17E-07
Se-79 13223E-05 316 46 €32 91 0 0OE+00 4 18E-03 8.37E-03
Sn-126 1 1493E-05 316 46 63291 0 OOE+00 3 64E-03 7.27E-03 -
Sr-90 1.3649E+00 316 46 632 91 0 00E+00 4 32E+02 - 8 64E+02
Tc-99 4 6656E-04 316 46 632 91 0 00E+00 1 4BE-01 2 95E-01
Th-229 1.4547E-11 31646 632.91 0 00E+00 4 60E-09 9 21E-09 -
Th-230 1 6617E-10 31646 632.91 0 00E+00 5.26E-08 1 05E-07
Th-232 8 3361E-12 316 46 632.91 0 00E+00 2 64E-09 - 5 28E-09
T1-208 2 1664E-08 316 46 632 91 0 00E+00 6 86E-06 1.37E-05
U-232 5 8669E-08 31646 632 91 0 00E+00 - 1.86E-05 3 71E-05 Thermal Power
U-233 3 1847E-09 316 46 632 91 0 00E+00 1.01E-06 2 O2E-06 N i Heat B ding
U-234 3 8769E-07 316 46 632 91 0 00E+00 1.23E-04 2 45E-04 . Output " Hest Output
U-235 -2.7761E-06 316 46 000 1.18E-01 117E-01 1.18E-01 (Watts) B (Watts)
U-236 1 6190E-05 - 316 46 632 91 0 00E+00 5 12E-03 1.02E-02 5.53E+00 1.11E+01
U-238 -2 8547E-09 316 46 0.00 1.35E-03 1 35E-03 1.35E-03 Total Total
Y-90 1 3652E+00 316 46 632 N1 0 00E+00 4 32E+02 8 64E+02
Other Radonuchdes i . 5 22E+02 1 04E+03 - . - . .
T11. Template Sel S v, Burnup S v, and Checks 3 "% 2 gt oghs A - - -
[Temp S Y - N . - . . -
From SFD Used |Basis for Parameter Drfferences- - - - -
R L] UGHT WATER UGHT WATER [ Thes Template was used for the foliowing reasons
Fuel C! g HASTELLOY SST [ Thes fuel matches on all parameters except cladding (SST &s conservative)
BOL HM C ) u
BOL Enrichment % 93143 €0 10 100 - - - - - - - -
{Burnup Summary (Mwd)* - |Basis for bunup used in - - e -
From SFD Estmated | . - - -
[ 316 46]Nominal bumup calcudated from the heavy metal mass destroyed -
Bounding | 632.91}Bounding bumup assumed o be twice nommnalbumup - - -
Checks - sem et - - - -
Estimated Burnup/ * .- ) - .
P p Given Bumup Estmated EOL HWGIven EOL HM :
Nominal | 012 T .
Bounding | 023 o ~ S v ——m =e o - [

JReactor shutdown, core removal, storage, shipping of other date confirming that irradiation ceased for fuel
‘Totalbunuploraﬂtuelassoualedwimhswomsheetmustbe(ivldedbyBOLheavynmalmasslogenpedﬁcmvaluesmdeT)
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Fuel Radionuclide inventory Worksheet - [ . “n

1, Fuel and Template Information . 5% 1754 - ) - Estimated
Fuel Name: MNR {(UALX-HEU) CANADA "Fuel decay start date: 2006 Canster usage*
SNFID #: 614 Estimates as of: 2010 18"x10"
Fuel Units & Descr: 83 - 18 CURVED PLATES Template: ATR (Light Water, Alum., 60 to 100%, U)
Heavy Metal Mass: BOL=14 782kg; EOL=10433kg *Template Burnup{MWd): 3672
ROD Storage Site SRS Template BOL Heavy Metal Mass (MT): 0 00116689
Template Decay Time: 5 years B
I1. Estmates . %« 4 m Xn Xo b R L - Yo Gamma Sources
. - E ~ B < - e . - - {..Photon, . Total .
" CvMWdFrom . ~ Nominal Bounding Fuel Intial Activity  Nominal Fuel ~ Bounding Fuel | Energy  Photons/sec
Radionuclide Tempiate - Fuel Bumup (MWd)® Bumup (MWd)! (cn Inventones(Ci) ones(C1) Group (bounding)
Ac-227 1 4545E-10 4,118.78 8,237 55 0 00E+00 5 99E-07 1 20E-08 Avg MeV
Am-241 1.1190E-03 4,118.78 8,237.55 0 00E+00 4 61E+00 9 22E+00 00150 1589E+15
Am-242m 4 5425E-07 4,118.78 8,237 55 0 00E+00 1 87E-03 374E-03 00250 3424E+14
Am-243 14921E-06 4,118.78 8,237 55 0 00E+00 6.15E-03 1 23E-02 00375 3 159E+14
C-14 5 7244E-09 4,118.78 8,237 55 0 ODE+00 2 36E-05 4 72E-05 00575 3107E+14
Cl-36 13124E-32 4,118.78 8,237 55 0 00E+00 S 41E-29 1 OBE-28 00850 1981E+14
Cm-243 2 3676E-07 4,118.78 8,237 55 0 00E+00 9 75E-04 1 95E-03 01250 1715E+14
Cm-244 5 2042E-05 4.118.78 8,237 55 0 00E+00 2.14E-01 4.29E-01 02250 1679E+14
Co-60 3 8208E-05 4,118.78 8,237 55 0 00E+00 157E-01 3 15E-01 03750 8 125E413
Cs-134 . 4 B633E-01 4,118.78 8,237 55 0 O0E+00 2 01E+03 4 01E+03 05750 1 116E+15
Cs-135 3 4477E-06 4,11878 8,237 55 0 O0E+00 142E-02 2 84E-02 0 8500 1563E+14
Cs-137 2 B8731E+00 4,11878 8,237 556 0 00E+00 1 18E+04 237E+04 1.2500 2.908E+13
Eu-154 8 2053E-02 411878 8,237 55 0 00E+00 3 38E+02 6 76E+02 1 7500 1219412
Eu-155 3 9134E-02 411878 8,237 56 0 00E+00 1 61E+02 3 22E+02 2.2500 2558E+12
Fe-55 6 7429E-03 4,118 78 8,237 55 0 00E+00 2 78E+01 5 55E+01 2.7500 1472E+10
H-3 1 0599E-02 4,11878 8,237 55 0 00E+00 4 J7E+01 8 73E+01 3.5000 1 632E+09
1-129 7 S5300E-07 4,118.78 8,237 55 0 00E+00 3 10E-03 6.20E-03 5 0000 4 880E+03
Kr-85 2 8595E-01 4,118 78 8,237 55 0 00E+00 1 18E+03 2 36E+03 7 D000 S 440E+02
Np-237 9 5479E-06 4,11878 8,237 55 0 00E+00 3 93E-02 7 87E-02 11 0000 6 132E401
Pa-231 8 9297E-10 411878 8,237 55 0 00E+00 3 68E-06 7 36E-08
Pb-210 3 7609E-12 4,118 78 8,237 55 0 00E+00 1.55E-08 3.10E-08
Pm-147 2 5452E+00 4,11878 8,237 55 0 00E+DQ 1 05E+04 2 10E+04
Pu-238 2 0550E-02 4,11878 8,237 55 0 00E+00 8 46E+0t 1 69E+02
Pu-239 4 2838E-04 4,11878 8,237 55 0 00E+00 1 76E+00 3 53E+00
Pu-240 2 4401E-04 4,118 78 8,237 55 0 O0E+00 1 01E+00 2 01E+00
Pu-241 6 B764E-02 4,11878 8,237 55 0 00E+00 2 83E+02 5 66E+02
Pu-242 3 6329E-07 4,11878 8,237 55 0 00E+00 1 50E-03 2.99E-03
Ra-226 3 8045E-11 4,118.78 8,237 55 0 00E+00 1 57E-07 3 13E-07
Ra-228 2 9902E-15 4,11878 8,237 55 0 00E+00 1.23E-11 2 46E-11
Ru-106 1 9055E-01 411878 8,237 55 0 00E+00 7 85E+02 157E+03
Se-79 1 2936E-05 411878 8,237 55 0 00E+0Q 5 33E-02 1 07E-O1
Sn-126 1 1574E-05 4,11878 8,237 55 0 00E+00 4 77E-02 9 53E-02
Sr-90 2 7505E+00 4,11878 8,237 55 0 00E+00 1 13E+04 2 27E+04
Tc-99 4 2239E-04 4,11878 8,237 55 0 00E+0Q 1 74E+00 3 48E+00
Th-229 1 8848E-12 4,11878 8,237 55 0 00E+00 7 76E-09 155E-08
Th-230 1 7042E-08 4,11878 8,237 55 0 00E+00 7 02E-05 140E-04
Th-232 7 8132E-15 4,11878 8,237 55 0 00E+00 3.22E-11 6 44E-11
TH208 4 4063E-08 4,118 78 8,237 55 0 00E+0Q 181E-04 3 63E-04
U-232 1 NS1E-07 - 4,118 78 8,237 55 0 00E+00 5 42E-04 1 08E-03 Thermat Power
U-233 1 9564E-09 4,11878 8,237 55 0 00E+00 8 O6E-08 161E-05 Nominal Heat B g
U-234 18371E-04 4,118 78 8,237 55 0 00E+00 7.57E-01 1 51E+00 Output “-* Heat Output _
U-235 -2.7235E-06 4,11878 000 2.97E02 1 85E-02 2.97E-02 ) (Watts) v {Watts)
U-236 1 5493E-05 4,118 78 8,237 55 0 00E+00 6.38E-02 1.28E-0t 2.09E+02 4 18E+02
U-238 -4.2851E-09 4,11878 000 3.42E-04 3.24E-04 342E-04 Total Total
Y-90 2 7505E+00 4,11878 8,237 55 0 00E+00 1.13E+04 2 27E4+04
Other Radionuclides 2 12E404 4 24E4+04
TII. Template Selection S Y, Burnup S g, and Checksiis 5 Lo o #8472 brénogg o= = - -
T = y R - -
From SFD Used |Basis for Parameter Driferences:
Reactor Moderator LIGHT WATER LIGHT WATER - -
Fuel Cladd: ALUM ALUM
BOL HM Constituents.. v u
BOL Enrichment %! 93 11672336 60 t0 100
Bumup Summary (MWd)* |Basis for bumup used in estimate:
From SFD Estimated -~ - .
Nommal [ 4,118 78]Nomnal bumup calculated from the heavy metal mass destroyed.
Bounding{ 8 237 55]Bounding bumup assumed 1o be twioe nominal bumup
Checks
Estimated Burnup/
Burnup Multip! Given Burnup Estii d EOL HW/Given EOL HM
Nominal [ 089 [ 102]
Boundng'{ 177] -
"Reactor shutdown, core removal, storage, shipping or other date confirming that irradiation ceased for fuel.
*Total bumup for all fuel with ttus must be divided by BOL heavy metal mass to get speafic bumup values (MWd/MT)
DOE/SNF/REP-078 March 2003
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Fuel Radionuclide Inventory Worksheet

1 Foel and Template Information ;g 14
Fuel Name MNR (UALX-HEU) CANADA
SNFID# 1064
Fuel Units & Descr 11 - 18 CURVED PLATES

*Fuei decay start date 2006
Estunates as of. 2010

Template ATR (Light Water, Alum , 60 to 100%, U}

Estimated

Canister usage
18"x10'

Heavy Metal Mass  BOL=1.95%kg EOL=1383kg Template Burnup(MWd) 3672
ROD Storage Site: SRS Template BOL Heavy Metal Mass (MT) 000116689
Template Decay Time 5 years -
A1, Estimates © ¢ ¥ &~ m Xn Xp b Yn Yo Gamma Sources
o A - o Photon Total
Ccimwd From N | Bov ding Fuel Initial Activity * Nomunal Fuel . Bounding Fuel Energy  Photons/sec

Radionuchide - - Template - Fuel Burnup (MWd)® Bumnup (w!Wd)2 (Ci) . h jes(Ci) ries(Ci) | . Group {bounding)
Ac-227 1.4545E-10 545 86 1,09172 0 00E+00 7 94E-08 1 59E-07 Avg MeV

Am-241 1.1190E-03 545 86 1,091 72 0 00E+00 6 11E-01 1 22E+00 00150 2 106E+14
Am-242m 4 5425€-07 545 86 1,091 72 0 O0E+00 2.48E-04 4 96E-04 0.0250 4 538E+13
Am-243 14921E-06 545 86 1,001 72 0 DOE+00 8 14E-04 1 63E-03 0.0375 4 187E+13
C-14 5 7244E-09 545 86 1,001 72 0 00E+0Q 3 12E-06 6.25E-06 00575 4 117E+13
CL36 1 3124E-32 545 86 1,091.72 0 DOE+00 7 16E-30, 1.43E-29 00850 2.625E+13
Cm-243 2.3676E-07 545 86 1,091.72 0 00E+00 129604 2 58E-04 01250 2.273E413
Ccm-244 5.2042E-05 545 86 1,091 72 0 00E+00 2 84E-02 5 68E-02 0.2250 2.2256+13
Co-60 3.8208E-05 545.86 1,00172 0 00E+00 2 09E-02 4 17E-02 0 3750 1.077E+13
Cs-134 4 8693E-01 545 86 1,09172 0 00E+00 2 66E+02 5 32E+02 05750 1479E+14
Cs-135 3 4477E-06 545 86 1,091 72 0 00E+00 1.88E-03 3 76E-03 0 8500 2071E+13
Cs-137 2 8731E+00 545 86 1,091 72 0 O0E+00 1.57E+03 3 14E+03 1.2500 3854E+12
Eu-154 8 2053E-02 - 545 86 1,091 72 0 00E+00 4 48E+01 8 96E+01 17500 1616E+11
Eu-155 3 9134E-02 545 86 1,091 72 0 00E+00 2 14E+01 4 27E+01 2.2500 3.390E+11
Fe-55 6 7429E-03 545 86 1,091.72 0 00E+00 3 68E+00 7.36E+00 27500 1 950E+09
H3 1 0599E-02 545 86 1,091.72 0 00E+00 5 79E+00 1.16E+01 35000 2 163£+08
1-129 7.5300E-07 545 86 1,09172 0 00E+00 411E-04 8 22E-04 5 0000 6 467E+02
Kr-85 2.8595E-01 545 86 1,091 72 0 00E+00 1 56E+02 3 12E+02 7 0000 7.209E401
Np-237 9 5479E-06 545 86 109172 0 00E+00 5.21E-C3 1 04E-Q2 11 0000 8 126E+00
Pa-231 8 9297E-10 545 86 109172 - 0OQE+00 4 87E-07 8 75E07

Pb-210 3 7609E-12 545 86 1,091 72 0 00E+00 2 05E-09 4 11E-09

Pm-147 2 5452E+00 545 86 1,091 72 0 00E+00 1.39E+03 2 78E+03

Pu-238 2 0550E-02 545 86 1,091 72 0 00E+00 1 12E401 2.24E+01

Pu-239 4 2838E-04 545 86 1,091.72 0 0OE+00 2 34E-01 - 4 68E-1

Pu-240 2 4401E-04 545 86 1,091.72 0 00E+D0 133E-01 2.66E-01

Pu-241 6 8764E-Q2 545.86 1,091 72 0 00E+00 3 75E+01 7.51E+01

Pu-242 3 6329E07 545 86 1,091 72 0 00E+00 1 98€E-04 3 97E-04

Ra-226 3 8045E-11 545 86 1,09172 0 00E+00 2 08E-08 4 15E-08

Ra-228 2 9902E-15 545 86 109172 0 00E+00 1.63E-12 3 26E-12

Ru-106 1 9055E-01 545 86 1,091 72 0 O0E+00 1.04E4+02 2 0BE+02

Se-79 1.2936E-05 545 86 1,091 72 0 00E+00 7 O6E-03 1 41E-02

Sn-126 1 1574E-05 545 86 1,09172 0 00E+00 6.32E-03 1.26E-02

Sr-90 2 7505E400 545 86 1,091.72 0 00E+00 1.50E+03 3 00E+03

Te-99 4.2239E-04 545 86 - 1,091.72 0 0OE+00 2 31E-01 4 61E-01

Th-229 1 8848E-12 545 86 - 109172 0 00E+00 1 03E-09 2 06E-09

Th-230 1.7042E-08 545 86 1,001 72 0 Q0E+00 9 30E-06 1 86E-05

Th-232 7.8132E-15 545 86 1,091 72 0 00E+00 4.26E-12 8 53E-12

TH208 4 4063E-08 545 86 1,091 72 0 00E+00 2 A1E-05 4 81E-05

U-232 - 1.3151E-07 545 86 1,091.72 0 00E+00 7 18E-05 144E-04 Thermal Power
U-233 1 9564E-09 545 86 1,091 72 0 00E+00 1 07E-06 2.14E-06 1 Heat g
U-234 18371E-04 545 86 1,091.72 0 0DE+D0 1 00E-01 2.01E-01 . Output - Heat Output
U-235 -2.7235E-06 545 86 0.00 3 94E-03 2 46E-03 3 94E-03 {Watts) ) (Watts)
U-236 1.5493E-05 545.86 1,091.72 0 00E+00 8 46E-03 1 69E-02 2.77E+01 5.54E+01
U-238 ~4.2851E-09 545 86 000 4 53E-05 - 4.30E-05 4 53E-05 Total Total
Y-90 2.7505E+00 545 86 1,09172 0.00E+00 1.50E+03 3 00E+03

Other Radionuchdes - - - 2 81E+03 5 61E+03

111, Template Selection S v, Burnup S -y, and Checks * - serstsads S8 _

[Tempiate Selection Summary S |

From SFD Used |Basis for ¥ Dt .
R M ] LIGHT WATER LIGHT WATER
Fuel Cladd ALUM ALUM
BOLHMC u U -~
BOL Enrichment % 93 11672336 60 to 100
[Burnup Summary (Mwd)* ~ - > |Basis for bumup used in
From SFD Estimated |
Nominat as.%]mmmmmmmwmmmed
Bounding | 1 091 72JBounding bumup assumed 1o be twice nomnal bumup 5 . ..
Checks -
Estimated Burmup/
Burnup J Given Bumup Estimated EOL HW/Given EOL HM
Nominal | 089 [ 109
Boundwing | 177 - ER

TReactor shutdown, cote removal, storage, shippmg of other date confirming that irradiation ceased for fuel

otal bumup for all fuel iated with this mstbedvldedbyBOLmavymetalmasstoge!speaﬁcbtmwva!ues(MWdMD

DOE/SNF/REP-078 March 2003
Revision 0 Page C-505 of C-581



Fuel Radionuchide Inventory Worksheet

L g

L Fuel and Template Infor Sl

Fuel Name. MURR (UALX) COLUMBIA *Fuel decay start date:
SNFID #: 144 Estimates as of
Fuel Units & Descr: 972 - 24 CURVED PLATES Template:

2035
2010

ATR (Light Water, Alum , 60 to 100%, U)

Estmated

Cansster usage”
18“x10*

Heavy Metal Mass: BOL=807 732kg; EOL=704.311kg *Template Burnup{(MWd): 3672
ROD Storage Stte: SRS Template BOL Heavy Metal Mass (MT). 000116689
Template Decay Time 5 years
1l Estimates %, ~. ..~ m Xn X b Yn Yo Gamma Sources
Photon Total
. Ci/MWd From Nonunal Bounding Fuel initial Activity  Nominal fuel  Bounding Fuel Energy  Photons/sec
Rachonuclide Template Fuel Bumup (MWd)! Burnup (MWd)* (C1) Inventones(Ci) Inventones(Ci) Group {bounding)
Ac-227 1 4545E-10 97,941 50 195 883 01 0 00E+00 142E-05 2 85E-05 Avg MeV -
Am-241 1 1190E-03 97,941 50 195,883 01 0 O0E+00 1,10E402 2 19E+02 0.0150 I 779E+16
Am-242m 4 5425E-07 97,941 50 195,883 01 0 00E+00 4 45E-02 8 90E-02 0.0250 8 142€415
Am-243 14921E-06 97,941 50 195,883 01 0 OOE+00 146E-01 2 92E-01 00375 7513E+15
C-14 5 7244E-09 97,941 50 195,883 01 0 00E+00 5 61E-04 1 12E-03 00575 7.387E+15
C-36 13124E-32 97,941 50 195,883 01 0 00E+00 129E-27 2 57E-27 00850 4 710E+15
Cm-243 2 3676E-07 97,941 50 195,883 01 0 00E+00 232E02 4 64E-02 01250 4 078E+15
Cm-244 5 2042E-05 97,941 50 195,883 01 0 00E+00 5 10E+00 1 02E+01 02250 39926415
Co-60 3 8208E-05 97,941 50 195,883 01 0 00E+00 3 74E+00 7 48E+00 03750 1932E415
Cs-134 4 8693E-01 97,941 50 195,883 01 0 00E+00 4 77E+04 9 54E+04 05750 2.654E+16
Cs-135 3 4477E-06 97,941 50 195,883.01 0 O0E+00 3 38E-01 6 75E-01 0 8500 3.717E+15
Cs-137 2 B731E+00 97,941 50 195,883 01 0 00E+00 2.81E405 5 63E+05 1.2500 6 915E+14
Eu-154 B.2053E-02 97,841.50 195,883 01 0 0DE+D0 8.04E+03 1 61E+404 17500 2 900E+13
Eu-155 3 9134E-02 97,941.50 195,883 01 0 00E+00 3 83E+03 7 67E+03 2.2500 € 082E+13
Fe-55 6.7429E-03 97,941.50 195,883 01 0 00E+00 6 60E+02 132E+03 27500 3 499E+11
H-3 1 0599E-02 97,941.50 195,883 01 0 00E+00 1 04E+03 2 08E+03 3 5000 3.881E+10
1-129 7 S300E-07 97,941.50 195,883 01 0 00E+00 7 37E-02 147E-1 5 0000 1 161E+05
Kr-85 2 8595E-01 97,941.50 195,883 01 0 00E+00 2 80E+04 5 60E+04 7 0000 1.234E+04
Np-237 9 5479E-06 97,941 50 195,883 01 0 00E+00 9 35E-01 1 87E+00 11.0000 1 458E403
Pa-231 8 9297E-10 97,941 50 195,883 01 0.00E+00 8 75E-05 1 75E-04
Pb-210 3 7609E-12 97,941 50 195,883 01 0.00E+00 368E-07 7 37E-07
Pm-147 2 5452E+00 97,941 50 195,883 01 0 00E+00 2 49E405 4 99E+05
Pu-238 2 0550E-02 97,941 50 195,883 01 0 OCE+00 201E+03 4 03E+03
Pu-239 4 2838E-04 97,941 50 195,883 01 0 00E+00 4.20E+01 8 39E+01
Pu-240 2 4401E-04 97,941 50 195,883 01 0 00E+00 2 39E+01 4 78£+01
Pu-241 6 8764E-02 97,941 50 195,883 01 0 00E+00 6 73E+03 1 35E+04
Pu-242 3 6328E-07 97,941 50 195,883 01 0 00E+00 3 56E-02 7 12602
Ra-226 3 BO4SE-11 97,941 50 195,883 01 0 00E+00 3 73E-06 7 45E-06
Ra-228 2 9902E-15 97,941 50 195,883 01 0 DDE+DO 2 93E-10 5 86E-10
Ru-106 1 9055E-01 97,941 50 195,883 01 0 00E+00 1 87E+04 3.73E+04
Se-79 1.2336E-05 97.941.50 195,883 01 0 00E+00 1.27€+00 2.53E+00
Sn-126 1.1574E-05 97,941.50 195,883 01 0 00E+00 1.13E+00 2.27E+00
Sr-90 2.7505E+00 97,941.50 195,883 01 0 00E+00 2 69E+05 5.39E+05
Tc-99 4.2239E-04 97,941.50 195,883 01 0 00E+00 4 14E+01 8.27E+01
Th-229 1 8848E-12 97,941 50 195,883 01 0 00E+00 1 85E-07 3 69E-07
Th-230 1 7042E-08 97,941 50 195,883 01 0 00E+00 167E-03 3 34E-03
Th-232 7 8132E-15 97,941 50 195,883 01 0 00E+00 7 65E-10 1 53E-09
T208 4 4063E-08 97,941 50 195,883 01 0 00E+00 4 32E-03 8 63E-03
U-232 1 3151E-07 97,941 50 195,883 01 0 00E+00 129€-02 2 58E-02 Thermal Power
U-233 1 9564E-09 97,941 50 195,883 01 0 00E+00 1 92E-04 3 83E-04 Nomsnal Heat  Bounding -
U-234 1 8371E-04 97,941 50 195,883 01 0 00E+00 1 80E+01 3 60E+01 Output _ ° Heat Output
U-235 -2.7235E-06 97,941 50 000 1 63E+00 1.36E+00 1 63E+00 (Watts) __{(Watts)
U-236 1 5493E-05 97,941 50 195,883.01 0 00E+00 1.52E+00 3 03E+00 4.97E403 9.93E403
y-238 -4 2851E-09 97.941 50 000 1 83E-02 1 79602 1 83E-02 Total Total
Y-90 2 7505E+00 97,941 50 195,883 01 0 00E+0Q 2 69E+05 5 39E+05
Other Radionuclides S5 04E+05 1.01E+06
1. Tenplate Selection S v, Burnup S Y, and Checks -2 3 s 7.eva
Temp Sel S 4 - -
From SFD Used |Basis for Parameter Differences:
Reactor Moderator LIGHT WATER LIGHT WATER
Fuel Cladd ALUM ALUM
BOL HM Constituents U u
BOL Enrichment % 9326113117 60 to 100
IBumup Summary (MWd)® {Basis for bumup used in
From SFD C
Nominal | 97,941.50 bumup calculated from the heavy metal mass destroyed
Boundmng | 195,883.01)Bounding bumup assumed 1 be twice nominal bumup. .
Checks
Estimated Burnup/
[ Burnup Muthipher Given Bumup Estimated EOL HW/Glven EOL HM
N | 039
Bounding-| 0 77|
'Reactor , core , storage, shipping or other date confitrrung that Irraciation ceased for fuel
ot bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass 1o get specific bumup values (MWA/MT).
DOE/SNF/REP-078 March 2003
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Fuel Radionuchide Inventory Worksheet <

1. Fuel and Template Information .: " . Estimated
Fuel Name MURR (ULAX HEU) COLUMBIA "Fuel decay start date- 1990 Canster usage
SNFID# 143 Estimates as of 2010 18*x10°

Fuel Units & Descr: 312 - 24 CURVED PLATES Template ATR (Light Water, Alum , 60 to 100%, U)

5

(.

-

(

|£\,, o

ey F‘ -,
1 Y q

Heavy Metal Mass BOL=259 022kg EOL=213 065kg 3Template Bumup{MWd): 3672
ROD Storage Site SRS Template BOL Heavy Metal Mass (MT) 000116689 -
. Template Decay Time- 20 years
1. Estmates - " -, m . Xy Xs b Yn Yo Gamma Sources
. " . Photon Total
7 CiMwd From L0 Nomnal Bounding Fuel initial Activity  Nominal Fuel  Bounding Fuel Energy Photons/sec
R Iid Template Fuel Burnup (MWd)® Bumup (MWd)? (c Inventones(Ci)  Inventories(Ci) Group *  (bounding)
Ac-227 6 6313E-10 43,5622 74 87,045 48 0 00E+00 2 89E-05 5 77E-05 Avg MeV
Am-241 2 0060E-03 43,522 74 87,045 48 0 00E+00 8 73E+01 1756402 00150 9 188E+15
Am-242m 4 2429E-07 43,522 74 87,045 48 0 00E+00 1.85E-02 3 69E-02 00250 1911E+15
Am-243 1 4899E-06 43,522 74 87,045 48 0 00E+00 6.48E-02 130E-01 00375 1 667E+15
C-14 S 7135E-09 43,522 74 87,045 48 0 00E+00 2.49E-04 4 97E-04 00575 1 785E+15
Cl-36 1.3124E-32 43,522.74 87,045 48 0 00E+00 5.71E-28 114E-27 00850 1 079E+15
Cm-243 1.6443E-07 43,522 74 87,045 48 0 00E+00 7 16E-03 143E02 01250 7.299E+14
Cm-244 2 9330E-05 43,522 74 87,045 48 0 00E+00 1.28E+00 2 55E+00 02250 9.307E+14
Co-60 5.3186E-06 43,522 74 87,04548 0 COE+00 231E01 4 63E-01 0.3750 4.051E+14
Cs-134 3 1563E-03 43,522 74 87,045 48 0 OOE+00 1.37E+02 2 75E+02 0.5750 6 609E+15
Cs-135 3 4477E-06 43,522 74 87,045 48 0 00E+00 1 50E-01 3.00E-01 08500 1 117E+14
Cs-137 2 0313E+00 43,522 74 87,045 48 0 00E+00 8 B4E+04 1.77E+05 1.2500 6 380E+13
Eu-154 24513E-02 43,522 74 87,045 48 0 00E+00 107E+03 2.13E+03 1 7500 2 928E+12
Eu-155 4 B175E-03 43,522 74 87,045 48 0 00E+00 2 10E+02 4 19E+02 2.2500 2.569E+08
Fe-55 1.2397E-04 43,522 74 87,045 48 0 00E+00 5 40E+00 1.08E+01 27500 1 452E+08
H-3 4 5697E-03 43,522 74 87,045 48 0 00E+00 199E+02 3 98E+02 3 5000 6 671E+05
1-129 7 5300E-07 43,522 74 87,045 48 0 00E+00 3 28E-02 6 55E-02 5 0000 37726404
Kr-85 1 0850E-01 43,522 74 87,045 48 0 00E+00 4 72E+03 9 44E403 7 0000 4 165E+03
Np-237 9 5561E-06 43,522 74 87,045 48 0 00E+00 4 16E-01 8 32E-01 11 0000 4 668E+02
Pa-231 2 0359E-09 43,522 74 87,045 48 0 OOE+00 8 86E-05 1 77E-04
Pb-210 4 9728E-11 43,522.74 87,045 48 0 OOE+00 2.16E-06 4 33E-06
Pm-147 4 8502E-02 43,622.74 87,045 48 0 00OE+00 2 11E+03 4 22E403
Pu-238 1 8254E-02 43,522.74 87,045 48 0 00E+00 7.94E+402 1 59€+03
Pu-239 4.2810E-04 43,522 74 87,045 48 0 00E+00 1.86E+01 3 73E+01
Pu-240 2 4368E-04 4352274 87,045 48 0 00E+00 1.06E+01 2.12E+01
Pu-241 3 3415E-02 43,522 74 87,045 48 0 OOE+00 1.45E+03 2 91E+03
Pu-242 3 6329E-07 43,522 74 87,045 48 0 00E+00 1.58E-02 3.16E-02
Ra-226 2.2854E-10 43,522 74 87,045 48 0 00E+00 9 95E-06 1.99€-05
Ra-228 1.2426E-14 43,522 74 87,045 48 0 00E+00 541E-10 1 08E-09
Ru-106 6.3589E-06 43,522 74 87,045 48 0 O0E+00 2 77E01 5 54E-01
Se-79 1.2933E-05 43,522 74 87,045 48 0 00E+00 § 63E-01 1.13E+00
Sn-126 1 1574E-05 43,522 74 87,045 48 0 00E+00 5 04E-01 101E+00
$r-90 1 9248E+00 43,522 74 87,045 48 0 00E+00 8 38E+04 1 68E+05
Tc-99 4.2239E-04 43,522 74 87,045 48 0 00E+00 1 B4E+01 3 68E+01 -
Th-229 5 0953E-12 43,522 74 87,045.48 0 DOE+00 2.22E07 4 44E-07
Th-230 4 1885E-08 43,5622.74 87,045 48 0 00E+00 1 82E-03 3 65E-03
Th-232 1 9270E-14 43,622 74 87,045 48 0 00E+00 8 39E-10 1 68E-09
TH208 4 6024E-08 43,622.74 87,045 48 0 DOE+00 2 00E-03 4 01E-03
U-232 12582E-07 43,622.74 87,045 48 0 00E+00 5 48E-03 1.10E-02 Thermal Power
U-233 2 5825E-09 43,622.74 87,045 48 0 00E+00 1.12E-04 2.25E-04 - ] Heat Bounding
U-234 1 8450E-04 43,522 74 87,045 48 0 00E+00 8 03E+00 1 61E+01 . Output . -~ Heat Output
U-235 -2.7235E-06 43,522 74 000 5.21E-01 4 03E-01 521E-01 (Watts) Co- (Watts)
U-236 1.5493E-05 43,522 74 87,045 48 0 00E+00 6 74E-01 1.35E+00 1.04E+03 2.08E403
U-238 -4.2851E-09 43,522 74 000 5 97E-03 5 79E-03 5 97E-03 Total Total
¥-90 1 9254E+00 43,622 74 87,045 48 0 00E+00 8.38E+04 1.68E+05
Other Radionuctides 8.42E+04 1.68E405 _
{11, Template Selection S v, Barnup S v, and Checks & 0. JH>5%80 e
Template Sel S y >
From SFD - Used |Basis for Parameter Ditferences:
Reactor Moderator LIGHT WATER LIGHT WATER
Fuel Cladding ALUM ALUM
BOL HM C U V)
BOL Enrichment % 93 137 60 1o 100
Burnup Summary mwd)y’ . eyt ne- - |Basis for burnup used in
From SFD Estimated
Nominat { 43,522. bumup from the heavy metal mass destroyed.
Boundmg | 87.045 48 bumup assumed %o be twice nomnal bumup
Checks ~ o~ - - -
Estimated Bumup/ i
Burnup plh Given Bumup d EOL HWGiven EOL HM
inal 053 101
Bounding | 1 07| B
'Reactor shutdown, core removal storage, shipping or other date confirming that imadiabion ceased for fuel
2Total bumup for all fuel d with thes must be dinided by BOL heavy metal mass to get spedific bumup values (MWd/MT)
DOE/SNF/REP-078 March 2003
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Fuel Radionuclide Inventory Worksheet

L Fuel and Template Informabion . 5o Estimated
Fuel Name, N S SAVANNAH (UO2) "Fuel decay start date 1963 Canister usage
SNFID# 854 Estimates as of: 2010 18"x10*
Fuel Units & Descr 12 - UNKNOWN Template: PWR (Light Water, Zirc 010 5%, U)
Heavy Metal Mass: BOL= , EOL=21 0%g *Template Burnup(MWd) 6192
ROD Storage Site, INEEL Template BOL Heavy Metal Mass (MT): 000176911
Template Decay Time* 35 years
Il. Estmates -« " # m Xn Xy b Yn Yo Gamma Sources
Photon Total ~
. CvMWd From Nominal . Bounding Fuel |nitial Activity  Nomunal Fuel  Bounding Fuel Energy  Photons/sec
Radionuclde Template Fue! Burnup (Mwd)? Bumup (Ilth‘l)l (Ci) Inventones{Ci) Inventones(Ci) Group (bounding)
Ac-227 8 7758E-10 3168 3168 0 00E+0Q 2 78E-08 2 78E-08 Avg MeV —
Am-241 1 4352E-01 3168 3168 0 00E+00 4 55E+00 4 55E+00 00150 1705E+12
Am-242m 2 8698E-04 3168 3168 0 00E+00 9 09E-03 9 09E-03 00250 3438E+11
Am-243 6 2565E-04 3168 3168 0 00E+00 1 98E-02 1 98E-02 00375 3.279E411
C-14 4 7901E-05 3168 3168 0 00E+00 152E-03 152E-03 00575 3789E+11
CI-36 8 0297E-07 3168 3168 0 00E+00 2 54E-05 2.54E-05 00850 1 908E+11
Cm-243 25081E-04 3168 3168 0 00E+00 7 956-03 7.95E-03 01250 1.324E+11
Ccm-244 4 9015E-02 3168 3168 0 00E+00 1 55E+00 1.55E+00 02250 1636E+11
Co-60 2 5581E-03 3168 3168 0 00E+00 8 11E-02 8.11E-02 03750 7 034E+10
Cs-134 4 0536E-05 3168 3168 0 00E+00 128E-03 1.28E-03 05750 1 636E412
Cs-135 1 4433E-05 3168 3168 0 DOE+00 4 57E-04 4 57E-D4 08500 2.263E410
Cs-137 1 3979E+00 3168 3168 0 00E+00 4 43E+01 4 43E+01 12500 2.223E+10
Eu-154 2 0203€-02 3168 31.68 0 DOE+00 6 40E-01 6 40E-01 1 7500 € 658E408
Eu-155 1 7684E-03 3168 3168 0 00E+00 5 60E-02 5 60E-02 22500 1 073E+05
Fe-55 4 3136E-05 3168 3168 0 00E+00 1 37E-03 1.37E-03 2.7500 2197E+05
H-3 2 0769E-02 31.68 3168 0 O0E+00 6 58E-01 6.58E-01 3 5000 2.265E+04
1-129 9 B288E-07 31.68 3168 0 DOE+00 3 11E05 3.11E-05 5 0000 9 684E+03
Kr-85 2 8214E-02 31.68 3168 0 O0E+00 8 94E-01 8 94E-01 7 0000 1 116€403
Np-237 1 1218E-05 31 68 3168 0 O0E+00 3 55E-04 3 55E-04 110000 1.282E+02
Pa-231 1 3036E-09 3168 3168 0 00E+00 4 13E-08 4 13E-08
PD-210 8 5078E-11 3163 3168 0 00E+00 2.70E-09 2 70E-09
Pm-147 3 6531E-04 3168 3168 0 00E+00 1.16E-02 1 16E-02
Pu-238 7 4564E-02 3168 3168 0.00E+00 2 36E+00 2 36E+00
Pu-239 1 1623£-02 3168 3168 0 O0E+00 3 68E-01 3 6BE-01
Pu-240 15132E-02 3168 3168 0 00E+00 4 79E-01 4 79€E-01
Pu-241 9 0036E-01 3168 3168 0 00E+00 2 85E+01 2 85E+01
Pu-242 6 4260E-05 3168 3168 0 00E+00 2 04E-03 2 04E-03
Ra-226 2.2804E-10 3168 3168 0 O0E+D0 7.23E-09 7 23E-09
Ra-228 52713E-12 3168 3168 0 00E+00 167E-10 167E-10
Ru-106 6.1160E-10 3168 3168 0 00E+00 1 94E-08 194E-08
Se-79 1.2377E-05 3168 3168 0 00E+00 3 92E-04 3 92E-04
Sn-126 2.5210E-05 3168 3168 0 0CE+00 7 99E-04 7 99E-04
Sr-90 9 1667E-01 3168 3168 0 00E+0Q 2 90E+01 2.90E+01
Tc-99 3.9357E-04 3168 3168 0 00E+00 125E-02 1.25E-02
Th-229 1.2057E-10 3168 3168 0 O0E+00 382E-09 3 82E-09
Th-230 2.1043E-08 3168 3168 0 00E+00 6 67E-07 6 67E-07
Th-232 5.2972E-12 3168 3168 0 00E+00 1 68E-10 1 68E-10
T1-208 17474E-07 3168 31.68 0 00E+00 5 54E-06 5 S54E-06
U-232 4 7368E-07 3168 31.68 0 00E+00 150E-05 1.50E-05 Thermal Power
U-233 2 5097E-08 3168 3168 0 00E+00 7 95E-07 7.95€-07 Nominal Heat Bounding
U-234 S 0000E-05 3168 3168 0 00E+00 1 58E-03 1.58E-03 Output Heat Output
U-235 -1 4489E-06 3168 000 146E-03 141E-03 1.46E-03 (Watts) (Watts
U-236 7 5B24E-06 3168 3168 0 00E+00 2.40E-04 2 40E-04 7.29E-01 7.29E-01
U-238 -2 6129E-07 31.68 000 6 B7E-03 6 86E-03 6 87603 Totat Total
Y-90 9 1699E-01 3168 3168 0 00E+00 2 91E+01 2 S1E+01
Other Radonuchkdes 4.25E+01 4 25E+01
TIL Template Selection S ¥, Burnap S 'y, and Checks - & . e g
Temp y “ |
From SFD Used |Basis for Parameter Differences:
Reactor Moderator LIGHT WATER UGHT WATER [Thes Template was used for the following reasons:
Fuel Claddng ZIRC ZIRC [Thes fuet matches on alf p except {unk ).
BOL HM C. U U
BOL Enri % 0to5
Burnup Summary (MWd)" |Basis tor burnup used n
From SFD Esti d
Nominat [ 31 68]Nommal bumup set equal to bounding bumup
Boundng| 31 68)Bounding bumup taken from SFD and converted to MWd using BOL=21 123kg
Checks
Estimated Burnup/
Burnup Multipt Given B p Estimated EOL. HM/Given EOL HM
& 004
Bounding | 004
'Reactor shutdown, core removal, storage, shipping of other date confirmng that irradiation ceased for fuel
*Total bumup tor all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdMT).
DOE/SNF/REP-078 March 2003
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- Fuel Radionuchde Inventory Worksheet = - - I

1. Fuel and Template Information .. 7 o Estmated
Fuel Name: NEREIDE {(FRANCE) Fuel decay start date 1982 Canister usage
SNFID #: 751 Estimates as of 2010 18*x10'
Fuel Units & Descr- 46 - 12 CURVED PLATES Template ATR (Light Water, Alum , 60 t0 100% U)
Heavy Metal Mass BOL= ; EOL=3542kyg 2Template Burnup{MWd)* 3672
ROD Storage Site SRS Template BOL Heavy Metal Mass (MT)" 0 00116689
Template Decay Time- 25 years
I, Estrates  © m Xn Xy b Yn Yo Gamma Sources
- - B Photon _Total
CvMwd From Nominal ©~ ° Bounding Fuel |nitial Activity N | Fuel  Bounding Fuel Energy -Photons/sec
Radionuclide E Template Fuel Burnup (MWd)® Bumnup (Mwd)y’ {Ch) inventonies(Ci) Inventones(Ci) ‘Group -- {(bounding)
Ac-227 1 1465E-09 21.27 42.53 0 00E+00 244E-08 4 88E-08 Avg MeV
Am-241 2 3056E-03 21.27 4253 0 00E+00 4 90E-02 9 81E-02 00150 3981E+12
Am-242m 4 1476E-07 2127 42 53 0 00E+00 8 82E-06 1.76E-05 0 0250 8.268E+11
Am-243 1 4894E-06 2127 42 53 0 00E+00 3 17E-05 6.33E-05 00375 7200E+11
C-14 5 7108E-09 21.27 42 53 0 0CE+00 1.21E-07 2 43E-07 00575 7 732E+11
C1-36 1.3124E-32 2127 4253 0 00E+00 279E-31 5 58E-31 00850 4 667E+11
Cm-243 14562E-07 2127 42.53 0 00E+00 3 10E-06 6 19E-06 01250 3 129E+11
Cm-244 2 4221E-05 2127 42.53 0 00E+00 5 15E-04 1 03E-03 02250 4. 042E+11
Co-60 2 7560E-06 21.27 42.53 0 00E+00 5 B6E-0S 117E-04 0.3750 1 751E+11
Cs-134 5 8851E-04 2127 42 53 0 OOE+00 12502 2 S0E-02 0 5750 2.871E+12
Cs-135 3 4477E-06 21.27 42 53 O 00E+00 7.33E-05 1.47E-04 Q 8500 4 137E+410
Cs-137 1 8099E+00 21.27 4253 0 00E+00 3 85E+01 7 70E+01 1.2500 2.300E+10
Eu-154 1 6386E-02 2127 42 53 0 OOE+00 3 48E-01 6 97E-01 1 7500 1 137E+09
Eu-155 2.3957E-03 21.27 4253 0 00E+00 5 09E-02 1 02E-01 22500 8 102E+04
Fe-55 3.2707E-05 2127 42.53 0 OCE+00 6 96E-04 1.39E-03 2.7500 6 633E+04
H-3 3 4504E-03 2127 42.53 0 00E+00 7.34E-02 147E-01 3.5000 5 622401
1-129 7 5300E-07 2127 42.53 0 DOE+00 1 60E-05 3 20E-05 5 0000 1 943E+01
Kr-85 7 8540E-02 21.27 4253 0 00E+00 167E+00 3 34E+00 7 0000 2 144E400
Np-237 8 5615E-06 21.27 4253 0 00E+00 2 03E-04 4 07E-04 110000 2.403E-01
Pa-231 2 7968E-09 21.27 42 53 0.00E+00 5 95E-08 1.19E-07
Pp-210 1.2612E-10 2127 42 53 0 00E+00 2 68E-09 5.36E-09
Pm-147 1.2952E-02 21.27 42 53 0 00E+00 2.75E-01 551E-01
Pu-238 1 7549E-02 2127 4253 0 00E+00 3 73E-01 7 46E-01
Pu-239 4 2810E-04 2127 42.53 0 00E+00 9 10E-03 1 B2E-02
Pu-240 24357E-04 2127 4253 0 00E+00 5 18E-03 1 04E-02
Pu-241 2 6277E-02 21.27 42 53 0 00E+00 5 59E-01 1 12E+00
Pu-242 3 6329E-07 21.27 42 53 0 00E+00 7.73E-06 1.55E-05
Ra-226 4 4444E-10 2127 42 53 0 0OE+00 9 45E-09 1 89E-08
Ra-228 19714E-14 2127 42 53 0 00E+00 4.19E-13 8.38E-13
Ru-106 2 0477E-07 2127 4253 0 00E+00 4.35E-06 8.71E-06
Se-79 1.2933E-05 21.27 42 53 0 DOE+00 2.75E-04 5 50E-04
Sn-126 1.1574E-05 2127 42.53 0 00E+00 2 46E-04 4 92E-04
Sr-90 17092E400 2127 42.53 0 DOE+00 3 63E+01 7.27E+01
Tc-99 4 2239E-04 21.27 4253 0 0OE+00 8 98E-03 1 BOE-02
Th-229 7 7260E-12 2127 4253 0 00E+00 1 64E-10 329E-10
Th-230 5 8497E-08 21.27 4253 0 00E+00 124E-06 2 49E-06
Th-232 2 6906E-14 21.27 42 53 0.00E+00 6 72E-13 1.14E-12
T-208 ~ 4.4336E-08 2127 42.53 0 00E+00 9 43E-07 1.89E-06
U-232 1.2037E-07 21.27 42.53 0 00E+00 2.56E-06 5 12E-06 Thermal Power
U-233 3 0011E-09 2127 42.53 0 00E+00 6 38E-08 1.28E-07 ! Heat .
U-234 1 8497E-04 2127 42 53 0 00E+0Q 3 93E-03 7 87E-03 Output Heat Output
U-235 -2 7235E-06 21.27 0.00 7 06E-02 7 05E-02 7 06E-02 (Watts) - -~ (Watts)
U-236 1 5493€E-05 2127 4253 0 00E+00 3 29E-04 6 59E-04 4 52E-01 9 01E-01
U-238 -4.2851E-09 21.27 000 7.14E-04 7 14E-04 7.14E-04 Total Total
Y-90 1 7094E+00 21.27 4253 0.00E+00 3 64E+01 7.27E+01
QOther Radionuchdes 3 66E+01 7.33E+01
TIL Template Selection S v, Burnup S: v, and Checks <. & & furm i s
[Template Sel Yy - -
From SFD Used |Basis for F Differences
Reactor Moderator- LIGHT WATER UGHT WATER [This Template was used for the following reasons
Fuel Claddi ALUM ALUM [This fuel matches on afl p except )]
BOL HM C. [} U
BOL Ennchment % 60 to 100
[Burnup Summary (MWd)* < - . Basis for burnup used in
From SFD Estimated
Nommlr z1m‘wmmmmmmmwammasm
Bounding | 42.53|Bounding bumup assumed 1 be twice nominal bumup
Checks + i —~ .
Estimated Burnup/ N
Bumup Muttipl Given Burnup Estimated EOL. HW/Given EOL HM
inat | 0.0
Bounding | 000
‘Reactor core 1, storage, or other date confirming that irradiation ceased for fuet
2Total burnup for all fuel assocla!edwmwsworkshee(mustbedvidedbyBOLheavymetalmasslogetspedﬁcbtmwvalues (MWdMT)
{
DOE/SNF/REP-078 March 2003
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Fuel Radionuclide Inventory Worksheet

L Fuel and Template Informations.:, ~ * . '% Estimated
Fuel Name: NIST "Fuel decay start date* 1997 Canister usage
SNF ID #: 154 Estimates as of: 2010 18"x10"
Fuel Units & Descr: 980 - 17 CURVED PLATES Tempiate: HFER (Heavy Water, Alum , 40 to 100%, U)
Heavy Metal Mass: BOL=367 Skg, EOL=153 74kg *Template Bumup(MWd): 1846
ROD Storage Site- SRS Template BOL Heavy Metal Mass (MY): 0000377
Template Decay Time: 10 years
IL. Estimates s..- /- ." m Xp Xo b Yo Yo Gamma Sources
B . : - Photon” Total
Ci/MWd From * Nominal Bounding Fuel inmal Activity - N IFuel  Bounding Fuel Energy  Photons/sec
Radionuclide Template Fuel Bumup (MWd)® Burnup (MWd)*. {Ci}’ Inventories(C1)  Inventones(Ci) - Group (bounding)
Ac-227 1.3262E-10 191,368 36 338,505 35 0 00E+00 2 54E-05 4 49E05 Avg. MeV .
Am-241 5 9611E-03 191,368 36 338,505 35 0 00E+00 1.14E+03 2 02E+03 00150 4 627E+16
Am-242m 14332E-06 191,368 36 338,505 35 0 00E+00 2.74E-01 4 85E-1 00250 9 643E+15
Am-243 3 7132E-05 191,368 36 338,505 35 0 00E+00 7.11E+00 1.26E+01 00375 8 725E+415
Cc-14 2 6501E-08 191,368 36 338,505 35 0 OJE+0D 5 07E-03 8 97E-03 00575 8979E+15
CH36 4 4441E-31 191,368.36 338,505 35 0 00E+00 8 50E-26 1 50E-25 00850 5.562E€415
Cm-243 7.2722E-06 191,368.36 338,505 35 0 00E+00 1.39E+00 2 46E+00 01250 4 176E415
Cm-244 6 8226E-03 191,368.36 338,505 35 0 OCE+00 131E+03 2.31E+03 02250 4 695E+15
Co-60 18117E-04 191,368.36 338,505 35 0 00E+00 3 47E+01 6.13E4+01 0.3750 2074E+15
Cs-134 3 0595E-01 191,368.36 338,505 35 0 0CE+00 5 85E+04 1 04E+05 05750 3747E+16
Cs-135 4 2564E-06 191,368.36 338,505 35 0 00E+00 8.15E-01 144E+00 0.8500 4.395E415
Cs-137 2 5650E+00 191,368 36 338,505 35 0 00E+00 4 91E+05 8 68E+05 1.2500 1104E+15
Eu-154 1 1628E-01 191,368 36 338,505 35 0 00E+0Q 2 23E+04 3 94E+04 17500 3 181E+13
Eu-155 S 7776E-02 191,368 36 338,505 35 0 00E+00 1 11E+04 1 96E+04 22500 1.392E+12
Fe-55 1 9465E-02 191,368 36 338,505.35 0 00E+00 3 73E403 6 S9E+03 2.7500 2081E+10
H-3 8 1045E-03 191,368 36 338,505.35 0 00E+00 1 55E+03 2 74E+03 35000 2.525E+09
1-129 6 6403E-07 191,368 36 338,505.35 0 00E+00 127E-01 2.25E-01 5 D000 1 465E+07
Kr-85 2 0620E-01 191,368 36 338,505.35 0 00E+00 3 95E+04 6 98E+04 7 0000 1 684E+06
Np-237 3 1513E-05 191,368 36 338,505 3§ 0 00E+00 6 03E+00 1 07E+01 11 0000 1931E405
Pa-231 6 0304E-10 191,368 36 338,505 35 0 OOE+00 115E-04 2 04E-04
Pb-210 27017E-12 191,368 36 338,505 35 0 0DE+Q0 § 17E-07 9 15E-07
Pm-147 34210E-01 191,368 36 338,505 35 G DOE+00 6 55E+04 1 16E+05
Pu-238 1 6622€-01 191,368 36 338,505 35 0 DOE+00 3 18E+04 5 63E+04
Pu-239 6 9563E-04 191,368 36 338,505 35 0 DOE+00 133E402 2 35E+02
Pu-240 3.7169E-04 191,368 36 338,505 35 0 00E+00 7.11E+01 1.26E+02
Pu-241 21731E-01 191,368 36 338,505 35 0 00E+00 4 16E+04 7 36E+04
Pu-242 3.0911E-06 191,368 36 338,505 35 0 O0E+00 5 92E-01 1 05E+00
Ra-226 1 9435E-11 191,368 36 338,505 35 0 OCE+00 3 72E-06 6 58E-06
Ra-228 6.1725E-15 191,368.36 338,505 35 0 0CE+00 1.18E-09 2 09E-09
Ru-106 7 0778E-03 191,368.36 338,505 35 0 OCE+00 1.35E+03 2 40E+03
Se-79 1.2339E-05 191,368.36 338,505 35 0 Q0E+00 2 36E+00 4.18E+00
Sn-126 1 0194E-05 191,368.36 338,505.35 0 O0E+00 1 95E+00 3 45E+00
Sr-90 2 4186E+00 191,368.36 338,505.35 0 00E+00 4 63E+05 8 19E+05
Tc-99 3 8056E-04 191,368.36 338,505.35 0 00E+00 . 7 2BE+01 1.29E402
Th-229 2 0097E-12 191,368.36 338,505.35 0 00E+00 3 85E-07 6.80E-07
Th-230 6 0577E-09 191,368 36 338,505.35 0 00E+00 1 16E-03 2.05E-03
Th-232 12473E-14 191,368 36 338.505.35 0 00E+00 2 39E-09 4.22€-09
TH208 4 879H1E-08 191,368 36 338,505.35 0 00E+00 9 34E-03 1 65E-02
U-232 1 3821E-07 191,368 36 338,505 35 0 00E+00 2 64E-02 4 68E-02 Thermal Power
U-233 2 3906E-09 191,368 36 338,505 35 0 00E+00 4 57E-04 8 09E-04 ) Heat B ding -
U-234 4 7697E-05 191,368 36 338,505 35 0 00E+00 9 13E+00 161E+01 Output . Heat Output
U-235 -2 8661E-06 191,368 36 000 7 41E-01 1 93E-01 7 41E-01 (Watts) {Watts)
U-236 1 6701E-05 191,368 36 338,505 35 0 00E+00 3.20E+00 5 65E+00 7.5SE+03 1.34€404
U-238 -9 4194E-09 191,368 36 0.00 8.23E-03 6 43E-03 8 23E-03 Total Totat
Y-90 2.4192E+00 191,368 36 338,505 35 0 OOE+00 4 63E+05 8 19E+05
Other Radonuclides 4 79E405 8 47E+05
IT1. Template Selection $ ¥, Burnup S Y, and Checks . < 5vs> 37 g
Template Selection Summary ]
From SFD Used |Basis for Parameter Drfferences:
Reactor Moderator HEAVY WATER HEAVY WATER
Fuel Cladding ALUM ALUM
BOL HM Constituents 1) u
BOL Enrichment % 93.33333333 40 to 100
|Burnup Summary (MWd)* |Basis for burnup used in
From SFD E
Nominal { 191,368 36]Nomnal bumup from the heavy metal mass destroyed
Boundmng | 190 365 00| 338,505.35]Bounding bumup calculated assuming all BOL heavy metal bumed
Checks
Estimated Burnup/
p Multipher Given Burnup E d EOL HWGiven EOL HM
Nominat| 119 [ 103]
Bounding | 2.11 1 78}
'Reactor shutdown, core removal storage, shipping or other date confiming that iradiation ceased tor fuel_
Total bumup for alt fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific burnup values (MWdA/MT)
)
DOE/SNF/REP-078 March 2003
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Fuel Radionuchide Inventory Worksheet :

1. Fuel and Template Information  /srer s Estmated
Fuel Name NIST (U308 HEL) Fuel decay start date 1997 Canister usage
SNF 1D #- 752 Estimates as of: 2010 18°x10'
Fuel Units & Descr 420 - 17 CURVED PLATES Template HFBR (Heavy Water, Akm , 40 to 100%, U)
Heavy Metal Mass  BOL=72 156kg EOL=33 894kg *Template Burnup(MWd) 1646
ROD Storage Ste SRS Template BOL Heavy Metal Mass (MT) 0000377
. Template Decay Time 10 years
11, Estimates -~ ° m Xo Xy b ¥n Yo Gamma Sources
‘ - . v > . - Photon Tota!
.. ciMwd From ., *Nominal Bounding Fuel  |nitial Activity . N | Fuel  Bounding Fuel Energy - Photons/sec
_ll?dnonuclide . - Template "~ Fuel Burnup (MWd)® Burnup MwWd)* {Ci) *" "Inventones(Ci)  Inventories(Ci) Group (boundnﬂ_
Ac-227 1.3262E-10 35,243.24 66,463 11 0 0CE+00 4 67E-06 8 81E-06 Avg MeV
Am-241 5 9611E-03 35,243.24 66,463 11 0 00E+00 2 10E+02 3 96E+02 00150 9 0B4E+15
Am @42m 1.4332E-06 35,243.24 66,463 11 0 00E+00 5 05E-02 9.53E-02 00250 1.833E+15
Am-243 3 713205 35,243 24 6€6,463.11 0 DOE+00 1.31E+00 2 47E+00 00375 1713E+15
C-14 2 6501E-08 35,243 24 66,463.11 0 00E+00 9 4E04 1.76E-03 00575 1763E+15
Ci-36 4 4441E-31 35,243 24 66.463 11 0 00E+00 157E-26 2 95E-26 00850 1092E+15
Cm-243 7 2722E-06 35,243 24 66,463 11 0 00E+00 2 56E-01 4 83E-01 01250 8 199E+14
Cm-244 6 8226E-03 35,243.24 66,463 11 0 00E+00 2 40E+02 4 53E+02 0.2250 g 219E+14
Co-60 1 8117E-04 35,243.24 66 463 11 0 QOE+00 6 38E+00 1 20E+01 03750 4 073E+14
Cs-134 3 0595E-01 35,243.24 66,463 11 0 00E+00 1 08E+04 2 03E+04 05750 7.358E+15
Cs135 4.2564E-06 35,243.24 66,463 11 0.00E+00 1.50E-01 2 83E-01 0.8500 8 629E+14
Cs-137 2 5650E+00 3524324 66,463 11 0 00E+00 9 04E+04 1 70E+05 1.2500 2 169E+14
Eu-154 1 1628E-01 35,243.24 66,463.11 0 00E+00 4 10E+03 7 73E+03 17500 6.245E+12
Eu-155 5 7776E02 35,243 24 66,463.11 0 O0E+00 2 04E+03 3 84E+03 22500 2 734E+11
Fe-55 1 9465E-02 35,243 24 66,463 11 0 00E+00 6 B6E+02 1.29E403 27500 4 085E+09
H-3 8 1045E-03 35,243 24 66,463 1 0 00E+00 2 B6E+02 5.39E+02 3.5000 4 958E+08
1-129 6 6403E-07 35,243 24 66,463 1 0 00E+00 2 34E-02 4 41E-02 5 0000 2 877E406
Kr-85 2 0620E-01 35,243.24 66,463 11 0 00E+00 7 27E+03 1.37E+04 7 0000 3 306E+05
Np-237 3 1513E-05 35.243.24 66,463 11 0 00E+00 1.11E+00 2 09E£+00 11 0000 3 791E+04
Pa-231 6 0304E-10 35.243.24 66,463 11 0 00E+00 2.13E-05 4 01E-05
Pb-210 2 7017E-12 35,243.24 66,463 11 0 00E+00 9 52E-08 1 80E-07
Pm-147 3 4210E-01 35,243 24 66,463 11 0 00E+00 121E+04 2 27E+04
Pu-238 1 6622E-01 35,243 24 66,463 11 0 DOE+00 5 86E+03 1 10E+04
Pu-239 6 9563E-04 35,243 24 66,463 11 0 00E+00 2 45E+01 4 62E+01
Pu-240 3 7169E-04 35,243 24 66,463 11 0 00E+00 1 31E+01 2 47E+01
Pu-241 2 1731E-01 35,243 24 66,463 11 0 00E+00 7 66E+03 1.44E+04 R
Py-242 3 0911E-06 35,243 24 66,463 11 0 00E+00 1 09E-01 2 D5E-01
Ra-226 1 9435E-11 35,243.24 66,463 11 0 00E+00 6 85E-07 1 29E-06
Ra-228 6 1726E-15 35,243.24 66,463 11 0 00E+00 2.18E-10 4 10E-10
Ru-106 7 0778E-03 35.243.24 66,463 11 0 00E+00 2 49E+02 4 70E+02
Se-79 1.2339E-05 35,243.24 66,463 11 0 00E+00 4.35E-01 8.20E-01
$n-126 1.0194E-05 35,243.24 66,463 11 0 00E+00 3 59E-01 6 78E-01
Sr-90 2 4186E+00 35,243 24 €6,463.11 0 O0E+00 8 52E+04 161E+05
Tc-99 3 B0S6E-04 35,243 24 66,463.1 0 00E+00 1.34E+01 2 §3E+01
Th-229 2 0097E-12 35,243 24 66,463 1 0 00E+0Q 7 OBE-08 1.34E-07
Th-230 6 0577E-09 35,243 24 66,463 11 0 00E+0Q 2 13E-04 4 03E-04
Th-232 12473E-14 35,243.24 66,463 11 0 00E+00 4 40E-10 8.29E-10
TH208 - 4 8791E-08 35.243.24 66,463 11 0 00E+00 1.72E-03 3.24E-03
U-232 1.3821E-07 35,243.24 66,463 11 0 00E+00 4.87E-03 9 19E-03 Thermal Power
U-233 2.3906E-09 35,243.24 66,463 11 0 00E+00 8 43E-05 1 59E-04 J Heat Bounding
U-234 4 7697E-05 - 3524324 66,463 11 0.00E+00 1.68E400 3 17E+00 . . Output . Heat Output
U-235 -2 B661E-06 35,243.24 000 1.45E-01 4 43E-02 1 45E-01 (Watts) {Watts) -
U-236 1 6701E-05 35,243 24 66,463.11 0 00E+00 5 89E-01 1 11E400 1.39E+03 2.62E403
U-238 -9 4194E-09 35,24324 000 1 66E-03 1 32E-03 1 66E-03 Total Total
¥-90 2 4192E+400 35,243 24 66,463 11 0 00E+00 8 53E+04 1 61E+05
Other Radionuclides - 8 81E+04 1 66E+05
{T11. Template Sel S v, Burnup S v, and Checks 5t rmom e s ™A £
[Template S y ~ |
From SFD Used Basis for Parameter Drfferences:
Reactor Moderator| HEAVY WATER HEAVY WATER
Fue! Cladding ALUM ALUM
BOL HM Constituents U u
BOL Enrichment % 93 17430193 40 t0 100
Burnup $ y (MWd)* . -~ . |Basis for bunup used in estimate: i}
From SFD Estimated
Nominat | 43.29 '35 243 2a]Nomnal burrwp cakculated from the heavy metal mass destroyed.
Bounding-| 66 463 11]Bounding bumup caloukated assuming al BOL heavy metal bumed.
Checks RS S
Estimated Burnup/
i s Given Bumup Estimated EOL HW/Given EOL HM -
Nominal | 112 814 05|
Boundmg | 211 |
*Reactor st core ! storage, g or other date confirming that irradiation ceased for fuel
otal bumq:lorallI‘ueiassodaxedwimttiswmheelmustbedvidedbyBOLheavymlalnmsshgetspedﬁcbumpvabes(MWdMl)
DOE/SNF/REP-078 March 2003
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Fuel Radionuclide Inventory Worksheet

L Fuel and Template Information, § ¥, - (o & Estimated
Fuel Name: CHIO STATE (HEU) 'Fuel decay start date: 1995 Canister usage:
SNF ID #+ 157 Estimates as of* 2010 18"x10*
Fuel Units & Descr: 24 - 18 FLAT PLATES Templater ATR (Light Water, Alum , 60 10 100%, U)
Heavy Metal Mass: BOL=3 41kg, EOL=341kg Template Bumup(MWd): w72
ROD Storage Sne: SRS Template BOL Heavy Metal Mass (MT)* 000116689
Template Decay Time 15 years
11. Eshmates™  ©.. m Xa Xp b Yn Yo Gamma Sources
. Photon Total
- cvMwd From Nominal .  Bounding Fuel |nmial Activity Nomunal Fuel  Bounding Fuel Energy  Photons/sec
Radionuchide Template Fuel Burnup (MWd)® Bumup (MWd)? (ciy - Inventones(Ci)  Inventories(Ct) Group {bounding)
AC-227 4.5861E-10 64 59 129 19 0 00E+00 2 96E-08 S 92E-08 Avg. MeV .
Am-241 17832E-03 64 59 129.19 0 00E+D0 1 15E-01 2 30E-01 00150 1541E413
Am-242m 4 3410E-07 64 59 129.19 0 00E+00 2 80E-05 S 61E-05 00250 3 214E+12
Am-243 1 4907E-06 64 53 12919 0 00E+00 9 63E-05 193E-04 00375 2 806E+12
Cc-14 5 7162E-09 64.59 129 19 0 00E+00 3 69E-07 7 38E-07 00575 2993E+12
CI-36 1 3124E-32 64.59 129 19 0 00E+00 8 48E-31 1 70E-30 0.0850 1.813E+12
Cm-243 1 8568E-07 64.59 12919 0 00E+00 1 20E-05 2 40E-05 01250 1.243E+12
Cm-244 3 5512E-05 64.59 12919 0 00E+00 2 29E-03 4 59E-03 0.2250 15626412
Co-60 1 0261E-05 64.59 12919 0 00E+00 6 63E-04 1.33E-03 03750 6.841E+11
Cs-134 1 6931E-02 64 59 12919 0 00E+00 1 09E+00 2 19E+00 05750 1.110E+13
Cs-135 3 4477E-06 64 59 12919 0 00E+00 2.23E-04 4 45E-04 08500 2.638E411
Cs-137 2 2800E+00 64 59 12919 0 00E+00 147E402 2 95E402 1.2500 13RE+11
Eu-154 3 6656E-02 64 59 129 19 0 00E+00 2 37E+00 4 74E4+00 17500 5 583E+09
Eu-155 9 6841E-03 64 59 129 19 0 00E+00 6 26E-01 1 25E+00 2.2500 6 985E406
Fe-65 4 6977E-04 64 59 12919 0 O0E+00 3 O3E-02 6 07E-02 27500 4 198E+05
H3 6 0485E-03 64 59 129 19 0 00E+00 3 91E-01 7 81E-01 3 5000 2 668E+04
1-129 7.5300E-07 64 59 12919 0 00E+00 4 86E-05 9 73E-05 5 0000 6 196E+01
Kr-85 1 4989E-01 64 59 129.19 0 00E+00 9 6BE+0Q 1 94E+01 7 0000 6 B62E+00
Np-237 9 5534E-06 6459 129.19 0 00E+00 6 17E-04 123E-03 11 0000 7 706E-01
Pa-23t 1 6550E-09 64 59 12919 0 00E+00 1 07E-07 214E-07
Pb-210 2 6631E-11 64 59 12919 0 00E+00 172E-09 3 44E-09
Pm-147 1 8156E-01 64 59 129 19 0 00E+00 1.17E+01 2.35E401
Pu-238 1 8990E-02 64 59 129 19 0 O0E+00 1.23E+00 2 45E+00
Pu-239 4 2838E-04 64.59 12919 0 00E+00 2.77E-02 5 53E-02
Pu-240 2 4379E-04 64.59 129 19 0.00E+00 1 57E-02 3 15E-02
Pu-241 4 2511E-02 64.59 129 19 0 00E+00 2 75E+00 5 49E+00
Pu-242 3 6329E-07 64 59 129 19 0 00E+00 2.35E-05 4 69E-05
Ra-226 14725E-10 6459 129 19 0 Q0E+00 9 51E-09 1 90E-08
Ra-228 8 9760E-15 6459 129 19 0 00E+00 5 80E-13 1 16E-12
Ru-106 1 9752E-04 64 59 12919 0 O0E+00 1.28E-02 2 S5E-02
Se-79 1.2933E-05 6459 129.19 0 00E+00 8 35E-04 167E-03
Sn-126 1.1574E-05 64 59 129.19 0 00E+00 7 48E-04 1 50E-03
Sr-90 2.1680E+00 64 59 129 19 0 00E+00 140E+02 2 BOE+02
Te-99 4.2239E-04 64 59 12919 0 00E+00 2 73E-02 5 46E-02
Th-229 3.9270E-12 64 59 12919 0 00E+00 2 54E-10 5 07E-10
Th-230 3 3578E-08 64 59 12919 0 00E+00 217E-06 4 34E-08
Th-232 15452€-14 64 59 12019 0 00E+00 9 98E-13 2 00E-12
TI-208 4 6705E-08 64 59 12919 0 00E+00 3 02E-06 6 03E-06
U-232 1 3045E-07 64 59 129 19 0.00E+00 8 43E-06 1 69E-05 Thermal Power
U-233 2 3739E-09 64.59 12919 0 00E+00 1.53E-Q7 307E-07 N Heat B g
U-234 1 8423E-04 64 59 12919 0 00E+00 1.19E-02 2.38E-02 * Output - Heat Output™
U-235 -2.7235E-06 64 59 000 6 87E-03 6.70E-03 6 87E-03 (Watts) v (Watts)
U-236 1 5493E-05 64 59 129 19 0 00E+00 1 00E-03 2.00E-03 175E400 3.50E+00
U-238 -4 2851E-09 6459 000 7 73E-05 7 70E-05 7.73E-05 Total Totat
Y-90 2 1686E+00 64 59 12919 0 00E+00 140E+02 2 80E+02
Other Radionuclides 1 40E+02 2 81E+02
L Template Selection S v, Burnup S v, and Checks® = S o fon S5
[Template Sel - Y T
From SFD Used {Basis for Parameter Ditferences:
Reactor Moderator UGHT WATER LIGHT WATER
Fuel Cladding ALUM ALUM
BOL HM Constituents. v U
BOL Ennchment %. 93.25425219 60 to 100
{Burnup Summary (MWd)* |Basis for bumup used in est
From SFD Estimated
Nominal | 64 59]Nominal bumup assumed 1o be 2% of BOL heavy metal mass
Bounding | 129 19]Bounding bumup assumed 1o be twice nomnal bumup
Checks
Estimated Burnup/
Burmup M Given p E d EOL HWGiven EOL HM
Nominal [ 006 098
Boundmg | 012
*Reactor st cora storage, shipping or other date confirrming that iradiabon ceased for fuel
*Total bumup lor all fuel associated with this worksheet must be divided by BOL heavy metal mass to get spectic bumup values (MWdMT),
DOE/SNF/REP-078 March 2003
Revision O Page C-512 of C-581
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Fuel Radionuchde Inventory Worksheet
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1. Fuel and Template Information ;. | 5o . Estimated
Fuel Name OHIO STATE (LEU) "Fuel decay start date 2035 Canister usage
SNFID # 158 Estimates as of 2010 18"x10'
Fuel Units & Descr- 30 - 18 FLAT PLATES Template ATR (Light Water, Alum , 60 10 100%, U)
Heavy Metat Mass BOL=26 151kg EOL=26 151kg 2Template Burnup{MWd): 3672
AOD Storage Site SRS Template BOL Heavy Metal Mass (MT) 000116689
- - Template Decay Time 5 years
1. Estmates % > /2~ m Xn Xy b Yo ¥b Gamma Sources
b . v Photon Total
CiMWd From ° “Nominal ~*  BoundingFuel inmal Actvity Nomnal Fuel Bounding Fuel Energy  Photons/sec
Radionuchide Template ~ Fuel Bumup (MWd)? Burnup MWd)® ~ (Ci) - Inventones(Ci) " Inventories(Ci) Group (bounding)
Ac-227 1.4545E-10 495 31 990 62 0 DOE+00 7 20E-08 1 44E-07 Avg MeV
Am-241 1 1190E-03 49531 990 62 0 00E+00 § S4E-01 1 11E+00 00150 1911E+14
Am-242m 4 5425€-07 495 31 990 62 0 00E+00 2.25E-04 4 50E-04 0 0250 4 117E+13
Am-243 14921E-06 495 31 990 62 0 00E+00 7.39E-04 1 48E-03 00375 3 799E+13
C-14 5 7244E-09 495 31 990 62 0 00E+00 2 84E-06 5 67E-06 00575 3 736E413
CH36 1 3124E-32 495 31 990 62 0 00E+00 6.50E-30 1 30E-29 0 0850 2.382E413
Cm-243 2 3676E-07 495 31 990 62 0 00E+00 1.17E-04 2 35E-04 01250 2.063E+13
Cm-244 5 2042E-05 495 31 990 62 0 00E+00 2 58E-02 5 16E-02 0 2250 2.019E+13
Co-60 3 8208E-05 495 31 990 62 0 00E+00 1 89E-02 3 78E-02 03750 9 TTE+12
Cs-134 4 8693E-01 495.31 990 62 0 00E+00 2.41E+02 4 82E+02 0 5750 1.342E+14
Cs-135 3 4477E-06 495.31 990 62 0 00E+0Q 171E-03 3.42E-03 0 8500 1.880E+13
Cs-137 2 8731E+00 495.31 990 62 0 00E+00 142E+03 2 85E+03 1.2500 3.497E+12
Eu-154 8 2053E-02 495 31 990 62 0 00E+00 4 06E+01 8.13E+01 17500 1.466E+11
Eu-155 3 9134E-02 495.31 990 62 0 O0E+00 1 94E+01 3 88E+01 22500 3 076E+11
Fe-55 € 7429E-03 495 31 990 62 0.00E+00 3 34E+00 6 68E+00 2 7500 1 770E+09
H-3 1 0599E-02 495 31 990 62 0 00E+00 5 25E+00 1 05E+01 3.5000 1 963E+08
1-129 7.5300E-07 495 31 990 62 0 00E+00 3 73E-04 7 46E-04 5 0000 6 030E+02
Kr-85 2 8595€-01 495 31 990 62 0 0OE+00 1 42E+02 2 B3E+02 7 0000 6 728E401
Np-237 9.5479E-06 495 31 990 62 0 00E+00 4 73E-03 9 46E-03 11 0000 7 583E+00
Pa-231 8.9297E-10 495 31 990 62 0 00E+00 4 42E-07 8 85E-07
Pb-210 3 7609E-12 495 31 990 62 0 00E+00 1.86E-09 373E-09
Pm-147 2 5452E400 495 31 930 62 0 00E+00 1.26E+03 2 52E+03
Pu-238 2 0550€-02 495 31 990 62 0 D0E+00 1 02E+01 2 04E+01
Pu-239 4 2838E-04 495 31 990 62 0 DOE+00 2.12E-01 4.24E-01
Pu-240 2 4401E-04 495 31 990 62 0 00E+00 1.21E-01 2.42E-01
Pu-241 6 8764E-02 49531 990 62 0 00E+00 341E+01 6 81E+01
Pu-242 3 6329E-07 495.31 990 62 0 00E+00 1 BOE-04 3 60E-04
Ra-226 3 8045E-11 495.31 990 62 0 00E+00 1 B8E-08 3 77E-08
Ra-228 2 9902E-15 495.31 990 62 0 00E+00 148E-12 2 96E-12
Ru-106 1 9055E-01 495.31 990 62 0 00E+00 9 44E+01 1 89E+02
Se-79 1.2936E-05 495.31 990 62 0 00E+00 6 41E-03 1 28E-02
Sn-126 1 1574E-05 495 31 990 62 0 00E+00 5 73E-03 1 15E-02
S5r-90 2 7505E+00 495 31 990 62 0.00E+00 1 36E+03 2 72E+03
Tc-99 4.2239E-04 495 31 990 62 0 00E+00 2 09E-O1 4 18E-01
Th-229 1.8848E-12 495 31 990 €2 0 00E+00 9 34E-10 1 87E-09
Th-230 1.7042E-08 435 31 990 62 0 DOE+00 8 44E-06 1 69E-05
Th-232 7.8132E-15 495 31 990 62 0 00E+00 3 87E-12 7.74E-12
T1-208 4 4063E-08 495 31 930 62 0 00E+00 2.18E-05 4.36E-05
U-232 1.3151E-07 495 31 990 62 0 00E+0Q 6.51E-05 1.30E-04 Thermal Power
U-233 1 9564E-09 495 31 990 62 0 00E+00 9 69E-07 1.94E-06 N i Heat .Bounding .
U-234 18371E-04 495 31 990 62 0 00E+00 9 10E-02 1 82E-01 Output s ~ Heat Output
0-235 - -2 7235E-06 - 495 31 000 112E-02 9 82E-03 1 12E-02 (Watts) *_ (Watts)
U-236 1 5493E-05 495.31 990 62 0 00E+00 7 67E-03 1 83E-02 2 51E+01 $.02E+01
U-238 -4 2851E-09 49531 0.00 7 05E-03 7 05E-03 7 05E-03 Total Total
Y-90 2 7505E+00 495 31 990 62 0 00E+00 1.36E+03 2 T2E+03
Other Radionucides 2 55E+03 5 09E+03
T, Template Selection S v, Burnup S y, and Checks <~ i o Lt
[Teme y 7
From SFD Used }Basis for Par Diff
Reactor M: LIGHT WATER LIGHT WATER [Thes Template was used for the lollowing reasons
Fuel Cladding" ALUM ALUM [Thes fuel matches ATR Template on all but one p {s making ATR a
BOL HM Constituents U U
BOL Ennchment % 19 76578383 60 to 100
[Bumup Summary (MWd)* .- |Basis for b p used in esti
From SFD Estimated B
1 { 495.31]Nomsnal bumup assumed fo be 2% of BOL heavy metal mass
Bounding | 990 62{Bounding bumup assumed 1 be twice nominal bumup
Checks « . .
Estimated Burmnup/
p Multipher Given Burnup E d EOL HWGiven EOL HM
Nominal | 006 [ 098]
Bounding | 012 -
TReactor shutdown, core removal, storage, shipping or other date confirming that iradiation ceased for fuel
*otal bumup for alt fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific burmup values (MWd/MT)
DOE/SNF/REP-078 March 2003
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Fuel Radionuchde Inventory Worksheet

1, Fuel and Template Infor e Estimated
Fuel Name: OMEGA WEST (204) "Fuel decay start date, 1992 Canister usage:
SNF ID #: 406 Estimates as of 2010 18°x10*
Fuel Units & Descr: 16 - 18 OR 19 FLAT PLATES Template: ATR (Light Water, Alum , 60 to 100% U)
Heavy Metal Mass: BOL=3.264kg EOL=2 525kg *Template Burnup(MWd): 3672
ROD Storage Site: SRS Template BOL Heavy Metal Mass (MT)* 000116689
Template Decay Time 15 years
I, Estimates ..~ .- =¥ m X Xu b Ya Yo Gamma Sources
2o ¢ Photon Total
CUMWd From Nomunal Bounding Fuel inial Activity  Nominal Fuel  Bounding Fuel Energy  Photons/sec
Radionuclide Template - Fuel Bumup (MWd)® Bumup (MWd)* (Ci) inventones(Ci)  Inventones({Ci) Group {bounding)
Ac-227 4 5861E-10 848 64 1,021 63 0 00E+00 3 89E-07 4 69E-07 Avg MeV —
Am-241 1 7832E-03 848 64 1,021 63 0 00E+00 151£+00 1 82E+00 00150 1219E+14
Am-242m 4 3410E-07 848 64 1,021 63 0 00E+00 3 68E-04 4 43E-04 00250 25426413
Am-243 14907E-06 848 64 1,021 63 0 00E+00 1.27E-03 152E-03 00375 2.219E413
C-14 5 7162E-09 848 64 1,021 63 0 00E+00 4 85E-06 S 84E-06 00575 2.367E+13
C1-36 13124E-32 848 64 1,021.63 0 00E+00 1 11E-29 134E-29 00850 1 433E+13
Cm-243 1 8568E-07 848 64 1,021 63 0 00E+00 1 58E-04 1 90E-04 01250 9 828E+12
Cm-244 J 5512605 848 64 1,021 63 0 00E+00 301E-02 J63E-02 02250 12356413
Co-60 10261E-05 848 64 1,021 63 0 00E+00 8 71E-03 1 05E-02 0.3750 5 410E+412
Cs-134 1 6931E-02 848 64 1,021 63 0 00E+00 1 44E+01 1 73E+01 05750 8 782E+13
Cs-135 3 4477E-06 84864 1,021 63 0 00E+00 2 93E-03 3 52E-03 08500 2 086E+12
Cs-137 2.2800E+00 848 64 1,021 63 0 OOE+D0 193E+03 2 3IEHO3 1.2500 1054E412
Eu-154 3 6656E-02 848 64 1,021 63 0 00E+00 3 11E+01 3 74E+0t 17500 4 415E410
Eu-155 9 6841E-03 848 64 1,021 63 0 COE+00 8 22E+00 9 BOE+00 2.2500 5 523E+07
Fe-55 4 6977E-04 848 64 1,021 63 0 00E+00 3 99€-01 4 BOE-O1 2.7500 3 320E+06
H3 6 0485E-03 848 64 1,021 63 0 OOE+00 5 13E+00 6 18E+00 3 5000 2 110E+05
1-129 7 5300E-07 848 64 1,021 63 0 00E+00 6 39E-04 7 69E-04 5 0000 4 881E+02
Kr-85 14989E-01 B48 64 1,021 63 0 00E+00 127E+02 1 53E+02 7 0000 S 406E+01
Np-237 9 5534E-06 848 64 1,021 63 0 00E+00 8 11E-03 9 76E-03 11 0000 6 070E+00
Pa-231 1 6550E-09 848 64 1,021 63 0 00E+00 1 40E-06 1 69E-06
PH-210 2 6631E-11 84864 1,021 63 0 00E+00 2 26E-08 272E-08
Pm-147 1 8156E-01 848 64 1,021 63 0 00E+00 1 54E+02 1 BSE+02
Pu-238 1 8990E-02 848 64 1,021 63 0 00E+00 1 61E+01 1 94E+01
Pu-239 4.2838E-04 848 64 1,021 63 0 00E+00 3 64E-01 4 38E-01
Pu-240 2.4379E-04 848 64 1,021 63 0 00E+00 2 07E-01 2 49E-01
Pu-241 4.2511E-02 848 64 1,021 63 0 00E+00 3 61E+01 4.34E+01
Pu-242 3.6329E-07 848 64 1,021 63 0 00E+00 3 08E-04 371E-04
Ra-226 14725E-10 848 64 1,021 63 0 00E+00 1 25E-07 1 50E-07
Ra-228 8 9760E-15 848 64 1,021 63 0 00E+00 7 B2E-12 917E-12
Ru-106 1 9752E€-04 848 64 1,021 63 0 00E+00 1 B8E-01 2 02E-01
Se-79 1.2933E-05 848 64 1,021 63 0 00E+00 1 10E-02 1.32E-02
Sn-126 1 1574E-05 848 64 1,021 63 0 00E+00 9 B2E-03 1.18E-02
Sr-90 2 1680E400 848 64 1,021 63 0 00E+00 1 84E+03 221E403
Tc-99 4.2239E-04 848 64 1,021 63 0 00E+00 3 58E-01 4.32E-01
Th-229 3 9270E-12 848 64 1,021 63 0 00E+00 3 33E-09 401E-09
Th-230 33578E-08 848 64 1,021 63 0 00E+00 285E-05 343E-05
Th-232 1 5452E-14 848 64 1,021 63 0.00E+00 131E-11 1.58E-11
T1-208 4 6705E-08 848 64 1,021 63 0.00E+00 3 96E-05 4.77E-05
U-232 1 3045E07 848 64 1,021 63 0.00E+00 1.11E-4 1.33E-04 Thermal Power
U-233 2 373%E-09 848 64 1,021 63 0 OOE+00 201E-06 243E-06 jHeat B ding
U-234 1 8423E-04 848 64 1,021 63 0.00E+00 1 56E-01 1.88E-01 Output Heat Output
U-235 -2.7235E-06 848.64 000 6.57E-03 4.26E-03 8.57E-03 {Watts) (Watts)
U-236 1 5493E-05 848 64 1,021 63 0 00E+00 1.31E-02 1.58E-02 2.30E+01 2.76E401
U-238 ~4.2851E-09 848 64 000 7.53E-05 7.16E-05 7.53E-05 Totat Totat
Y-90 2 1686E+00 848 64 1.021 63 0 00E+00 1 84E+03 2.22E+03
Other Radionuctides 1 85E+03 2.22E+03
111, Template Selection Summary, Burnup S ¥, and Checks & ™o 1% bros dd
T Sel S 4
From SFD Used |Basis for Parameter Differences:
Reactor Moderator: LIGHT WATER LIGHT WATER
Fuel Cladding-| ALUM ALUM
BOLHMC U 4]
BOL Enrichment %:| 93.1372549 60 to 100
[Bumup Summary (MWd)* {Basis for burnup used in estimate:
From SFD
Nominal-| 848 64 700.04]Nomnal bumup taken directly from SFD (converted to MWd).
Boundlngl 1,021 63 1 400 07{Bounding bumup taken directly from SFD {converted to MWd)
Checks
Estimated Burnup/
Muttip Given Burnup Estimated EOL HWGiven EOL HM
N | 0.83 0a2]
Bounding | 099 137]
'Reactor st , core I, storage, shipping of other date confirming that imadiation 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 (MWA/MT)
DOE/SNF/REP-078 March 2003
Revision 0 Page C-514 of C-581
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Fuel Radionuchde Inventory Worksheet .

L Fuel and Template Information ;.. 3l
Fuel Name OMEGA WEST (236)

SNFID# 407

Fuel Units & Descr. 44 - 18 OR 19 FLAT PLATES

1992
2010

"Fuei decay start date
Estimates as of

Template ATR {Light Water, Alum , 60 to 100%, U}

Estimated

Canister usage
18*x10'

Heavy Metal Mass BOL=10.384kg, EOL=7.264kg *Template Burnup(MWd): 367.2
ROD Storage Site SRS Template BOL Heavy Metal Mass (MT) 0.00116689
Template Decay Time 15 years
1. Estmates f <" «° 1 m Xn Xp b ¥Ya Yo Gamma Sources
. . . . . . Photon Total
' CUMWdFrom . , N inal Bounding Fuel Initial Activity  Nominal Fuel  Bounding Fuel Energy  Photons/sec
Radionuclide .. Template . Fuel Burnup (MWd)® Bumup (MWd)* {Ci) inventories{Ci) ~ Inventones(Ci) Group - (bounding)
Ac-227 4 S861E-10 3,665 55 4,475 50 0 COE+00 1 68E-06 2 O5E-06 Avg MeV
Am-241 1 7832E-03 3,665 55 4,475 80 0 O0E+00 6 S4E+00 7.98E+00 00150 5.339E+14
Am-242m 4.3410E-07 3,665.55 4,475 50 0 00E+00 1.59E-03 194E-03 00250 1113E+14
Am-243 1.4907E-06 3,665 55 4,475 50 0 00E+0Q 5 46E-03 6 67E-03 00375 9 722E+13
C-14 5 7162E-09 3,665 55 4,475 §0 0 00E+00 2 10E-05 2 56E-05 0.0575 1 037E+14
C1-36 1.3124E-32 3,665 55 4,475 50 0 00E+00 4 81E-29 5 87E-29 0 0850 6 279E+13
Ccm-243 1 B568E-07 3,665 55 4,475 50 0 DOE+00 6 B1E-04 8 31E-04 0 1250 4 305E+13
Cm-244 3 5512E-05 3,666 55 4,475.50 0 0OE+00 1 30E-01 1.59E-01 0.2250 5.410E+13
Co-60 1 0261E-05 3,665 55 4,475.50 0 00E+00 3 76E-02 4 59E-02 0 3750 2.370E+13
Cs-134 1 6931E-02 3,665 55 4,475.50 0 00E+00 6 21E+01 7 SBE+01 0 5750 3.847E+14
Cs-135 3 4477E06 3,665 55 4,475 50 0 COE+00 1.26E-02 1.54E-02 0 8500 9 138E+12
Cs-137 2 2800E+00 3,665 55 4,475.50 0 O0E+00 8 36E+03 1 02E+04 1.2500 4.616E+12
Eu-154 3 6656E-02 3,665 55 4,475 50 0 00E+00 1 34E+02 1 64E402 1 7500 1.934E+11
Eu-155 9 6841E-03 3,665.55 4,475 50 0 00E+00 3 S5E+01 4.33E+01 2.2500 - 2.420E+08
Fe-55 4 6977E-04 3.665.55 4,475 50 0 00E+00 1 72E+00 2.10E+00 2.7500 1 454E407
H-3 6 0485E-03 3,665.55 4,475 50 0 00E+00 2.22€401 2 71E+01 35000 9.243E+405
1-129 7.5300E-07 3,665 55 4,475.50 0 00E+00 2 76E-03 337E-03 5.0000 2 138E403
Kr-85 1 4989E-01 3,665.55 4,475 50 0 00E+00 5 439E+02 6 71E+02 7.0000 2.368E402
Np-237 9 5534E-06 3,665 55 4,475.50 0 DOE+00 3 50E-02 4 28E-02 11 0000 2 659E+01
Pa-231 1 6550€-09 3,665 55 4,475.50 0 00E+00 6 07E-06 7 41E-06
Pb-210 2 6631E-11 3,665 55 4,475.50 0 00E+00 9 76E-08 1.19E-07
Pm-147 1 8156E-01 3,665 55 4,475 50 0 00E+00 6 66E+02 8 13E+02
Pu-238 1 8990E-02 3,665 55 4,475.50 0 00E+00 6 96E+01 8.50E+01
Pu-239 4 2838E-04 3,665.55 4,475 50 0 00E+00 1 57E+00 1 92E+00
Pu-240 2 4379E-04 3,665.55 4,475 50 0 00E+0Q 8 94E-01 1.09E+00
Pu-241 4.2511E-02 3,665.55 4,475 50 0 O0E+00 1 66E+02 1.90E+02
Pu-242 3.6329E-07 3,665.55 4,475 50 0 O0E+00 1.33E-03 1 63E-03
Ra-226 1.4725E-10 3,665 55 4,475 50 0 00E+00 540E-07 6 59E-07
Ra-228 8 9760E-15 3.665.55 4,475 80 0 00E+D0 3.29E-11 4 02E-11
Ru-106 1 9752E-04 3,665 55 4,475 50 0 00E+00 7.24E-01 8 84E-01
Se-79 1.2933E-05 3,666 55 4,475 50 0 00E+00 4 74E-02 5 79E-02
Sn-126 1 1574E-05 3,665 55 4,475.50 0 00E+00 4 24E-02 S 1BE-02
Sr-90 2 1680E+00 3.665 55 4,475.50 0 00E+00 7 95E+03 9 70£+03
Tc-99 4 2239E-04 3,665 55 4,475 50 0 00E+00 1 55E+00 1 89E+00
Th-229 3 9270E-12 3,665 55 4,475.50 0 00E+00 1 44E-08 1.76E-08
Th-230 3 3578E-08 3,665 55 4,475 50 0.00E+00 1.23E-04 1.50E-04
Th-232 1.5452E-14 3,665 55 4,475 50 0.00E+00 5 66E-11 6 92E-11
T1-208 4.6705E-08 - 3.665.55 4,475 50 0 00E+00 1.71E-04 2 09E-04
U-232 1.3045E-07 3,665 55 4,475 50 0 DOE+00 4 78E-04 5 B4E-04 Thermal Power
U-233 2.3739E-09 3,665 55 4,475 50 0 00E+00 8 70E-06 1 06E-05 1 Heat g ..
U-234 1 8423E-04 3,665 55 4,475 S0 0 00E+00 6 75E-01 8 25€-01 . Output ‘' Heat Output
U-235 -2 7235E-06 3,665 55 000 2 09E-O2 1 09E-02 2 09€-02 (WattsL __(Watts)
U-236 - 1 5493E-05 3,665 55 4,475.50 0 00E+00 5 68E-02 6 93E-02 9 92E+01 1.21E+02
U-238 -3.2851E-09 3,665 55 000 2.37E-04 2 21E-04 237E-04 Total Total
Y-90 2 1686E+00 3,665 55 4,475.50 0 O0E+00 7 95E+03 9 71E+03
Qther Radionuchdes 7 97E+03 9 73E+03
I, Template Selection S v, Burnup S y, and Checks ©5 5% T ot n 17
[Tempiate Sel Y- 5 s
From SFD Used |Basis for Parameter Differences: .
M LIGHT WATER LIGHT WATER
Fuel Cladding ALUM ALUM
BOLHMC U U
BOL Enrichment % 93.22033898 60 to 100 _
Bumup Summary (MWd)° - S |Basis for burnup used in estimate
From SFD Estmated
nat | 3 665.55, 2.954 32| Nommnal bumup taken directy from SFD {converted 1o MWd)
Bounding"| 4 475 50| § 908 64]Bounding burnup taken directy from SFD (converted fo MWd)
Checks 4 . .
Estimated Burmup/
p M b Given Burnup Estimated EOL HWGiven EOL HM
inat [ 112 081 093
Bounding | $.37 1 :
YReactor shutdown, core removal, storage shipping or other date confirming that imadiation ceased for fuel
*Total bumup for alt fuel d with this muslbedvidedbyBOLheavyme(almass\ogetspedbcbumpvames(deMD,
DOE/SNF/REP-078 March 2003
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Fuel Radionuchde Inventory Worksheet -

L Fuel and Template Information; » . 1 o087 Estimated
Fuel Name: OMEGA WEST (250) "Fuel decay start date* 1992 Canister usage
SNF 10 #: 408 Estimates as of, 2010 18"x10"
Fuel Units & Descr: 27 - 18 OR 19 FLAT PLATES Template: ATR (Light Water, Akum , 60 to 100% U)
Heavy Metal Mass: BOL=675kg EOL=5.2kg *Template Bumup(MWd): 3672
ROD Storage Site: SRS Template BOL Heavy Metal Mass (MT), 000116689
Template Decay Time- 15 years
1L, Estimates . - <3 m Xn Xp b Yn Y Gamma Sources
- — Photon " Total
CUMWd From Nominal Bounding Fuel Initial Activity  Nominal Fuel  Bounding Fuel Energy  Photons/sec
Radionuclide Template - Fuel Bumup (MWd)® Burnup (MWd) (Ci) Inventonies(Ci) Inventones(Ci) Group (bounding)
Ac-227 4 5861E-10 1,659 25 2.94975 0 DOE+00 7.15e-07 1 35E-06 Avg MeV —
Am-241 17832E-03 1,559 25 2,94975 0 00E+00 2 78E+00 5.26E+00 00150 3519E+14
Am-242m 4 3410E-07 1,559 25 2,94975 0 00E+00 6 77E-04 1 28E-03 00250 7 339E+13
Am-243 1 4907E-06 1,559 25 2,94975 0 00E+00 2 32E-03 4 40E-03 00375 6 408E+13
C-14 5 7162E-09 1,559 25 294975 0 00E+00 891E06 1.63E-05 00575 6 833E+413
CI-36 1 3124E-32 1,559 25 2,94375 0 00E+00 2 05E-29 387E-29 00850 4 139413
Cm-243 1 8568E-07 1,559 25 2,94375 0 00E+00 2 90E-04 5 48E-04 01250 2.838E413
Cm-244 3 5512E-05 1,559 25 2,94975 0 00E+00 § 54E-02 1.05E-01 0.2250 3.566E413
Co-60 1 0261E-05 1,559 25 294975 0 00E+00 1 BOE-02 3 03E-02 0.3750 1.562E+13
Cs-134 1 6931E-02 1,559 25 2,94975 0 00E+00 2 64E+01 4 99E+01 05750 2.535E414
Cs-135 3 4477E-06 1,659 25 2,948 75 0 OOE+00 5 38E-03 1 02E-02 0.8500 6 023E+12
Cs-137 2 2800E+00 1,559 25 2,94975 0 00E+00 3 56E+03 6 73E+03 1.2500 3.042E+412
Eu-154 3 6656E-02 1,559 25 2,94975 0 O0OE+00 5 72E+01 1 0BE+02 17500 1.275E+11
Eu-155 9 6841E-03 1,569 25 2,949 75 0 00E+00 1 51E+01 2 86E+01 22500 1.595E+08
Fe-55 4 6977E-04 1,559 25 2,94975 0 00E+00 7 32E-0t 1 39E+00 2.7500 9 584E+06
H-3 6 0485E-03 1,569 26 2,94975 0 00E+00 9 43E+00 1 78E+01 3.5000 6 092E+05
129 7 5300E-07 1,559.25 2,949 75 0.00E+00 117E-03 2 22E-03 5.0000 1409E+03
Kr-85 1 4989E-01 1,559 25 2,94975 0 00E+00 2.34E+02 4 42E+02 7 0000 1.561E402
Np-237 9 5534E-06 1,559.25 2,94975 0 00E+00 149E-02 2 82E-02 11 0000 1 752E+01
Pa-231 1 6550E-09 1,559.25 2,949 75 0 00E+00 2 58E-06 4 8BE-06
Pb-210 2 6631E-11 1,559 25 2,949 75 0 00E+00 4 15E-08 7 86E-08
Pm-147 1 8156E-01 1,559.25 2,949.75 0 00E+00 2 83E+02 5 36E+02
Pu-238 1 BI9OE-02 1,569.25 2,949.75 0 00E+00 2 96E+01 5 60E+01
Pu-239 4 2838E-04 1,559.25 2.949.75 0 O0E+00 6 68E-01 1.26E+00
Pu-240 2 4379€-04 1,5669.25 2,94975 0 0OE+00 3.80E-01 7 19E-01
Pu-241 4.2511E-02 1,559.25 2,94975 0 00E+00 & 63E+01 1.26E+02
Pu-242 3 6329E-07 1,559.25 2,94975 0 00E+00 5 66E-04 1 07E-03
Ra-226 14725E-10 1,559.256 2,949 75 0 00E+00 2 30E-07 4 34E-07
Ra-228 8 9760E-15 1,559.25 2,949 75 0 O0E+00 1 40E-11 2 65E-11
Ru-106 1 9752E-04 1,559 25 2,949 75 0 00E+00 3 08E-01 5 83E-01
Se-79 1.2933E-05 1,569.25 2,949 75 0 00E+00 2 02E-02 3 81E-02
Sn-126 1.1574E-05 1,559.25 2,949 75 0 00E+00 1 80E-02 341E-02
Sr-90 2.1680E+00 1,559.25 2,949 75 0 00E+00 3 38E+03 6 40E+03
Tc-99 4.2239E-04 1,559.26 2,94975 0 00E+00 6 59E-01 1.25E400
Th-229 3.9270E-12 1,559.25 2,94975 0 00E+00 6 12E-09 1 16E-08
Th-230 3.3578E-08 1,559 25 2,94975 0 00E+00 5 24E-05 9.90E-05
Th-232 1 5452E-14 1,559 25 2,94875 0 00E+00 2 41E-11 4.56E-11
T-208 4 6705E-08 1,659 25 2,949 75 0 00E+00 7 28E-05 1 38E-04
U-232 1 3045E-07 1,559 25 2,94975 0 00E+00 2 03E-04 3 85E-04 Thermal Power
U-233 2 3739E-09 1,559 25 2,949 75 0 00E+00 3 70E-06 7 O0E-06 Nominal Heat Bc g
U-234 18423E-04 1,559 25 2,94975 0 DOE+00 2 87E-0t 5 43E-01 * Output  Heat Output
U-235 -2.7235E-06 1,559 25 000 136E-02 9 33E-03 1 36E-02 ©_ (Watts) (Watts)
U-236 1 5493E-05 1,559 25 2,949 75 0 O0E+00 2 42E-02 4 57E-02 4.22E+01 7 SBE+01
U-238 ~4.2851E-09 1,559 25 000 1.58E-04 151E-04 1 58E-04 Total Total
Y-90 2 1686E+00 1,569 25 2,94975 0 00E+00 3.38E+03 6 40E+03
Other Radionuchdes 3.39E+03 6 42E+03
T11. Template Selection S Y, Burnup S 7, and Checks @z~ ~cow=m ¥ &
Temp S S ¥y - |
From SFD Used |Basis for Parameter Differences:
Reactor Moderator LIGHT WATER LUIGHT WATER
Fuel Cladding ALUM ALUM
BOL HM Constituents u U
BOL Enrichment % 93048 6010 100
Burnup Summary (MWd)’ IBasis for burnup used in
From SFD Estimated
Nominal [ 1,559.25 1,467 bumuyp taken directly from SFD (converted to MWd).
Bounding | 2.949 75| 2 935 38]Bounding bumup taken directly fom SFD (converted 1o MWd)
Checks
! Estimated Burnup/
p Multiplier Gren p Estimated EOL HM/Given EOL HM
Nominal | 073 094
Bounding | 139 109
'Reactor core l, storage, g or other date confimmyg that iradiabon ceased for fuet
*Total bumup for all fuel iated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd/MT)
DOE/SNF/REP-078 March 2003
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Fuel Radionuclide Inventory Worksheet

1. Fuel and Template Information | - .5 Estimated
Fuel Name ORR (U308 HEU) *Fuet decay start date 1966 Canister usage
SNFID# 903 Estimates as of 2010 18°x10'
Fuel Units & Descr: 97 - 19 CURVED PLATES Template ATR (Light Water, Akam , 60 to 100%, U}
Heavy Metal Mass- BOL=29 643kg EOL=20 777kg *Template Burnup(MWd)- 367.2
ROD Storage Ste SRS Template BOL Heavy Metal Mass (MT): 000116689
- Template Decay Time* 35 years
11, Estimates ™ <+ %71 m X Xp - b Ya Yo Gamma Sources
N « R . B - B Photon Total
. CiMwdFrom . * Nominal Bounding Fuel  |nitial Activity  Nommal Fuel  Bounding Fuel Energy - Photons/sec
Radionuclide Template” Fuel Bumup (MWd)? Burnup (MWd)* (Ch . Inventories(Ci)  Inventories(Ci) Group (bounding)}
Ac-227 2 0068E-09 8,396 08 16,792 17 0 00E+00 1 68E-05 3 37E-05 Avg MeV —
Am-241 2 5251E-03 8,396 08 16,792 17 0 00E+00 2 12E+01 4 24E+01 00150 1.237E+15
Am-242m 3 9624E-07 8,396 08 16,792 17 0 00E+00 3 33E-03 6 65E-03 0 0250 2568E+14
Am-243 1 4880E-06 8,396 08 16,792 17 0 00E+00 1.25E-02 2.50E-02 00375 2232E+14
C-14 § 7053E-08 8,396 08 16,792.17 0 00E+00 4 79E-05 9.58E-05 00575 2 403E+14
C1-36 1.3124E-32 8,396 08 16,792.17 0 OCE+0CQ 1 10E-28 2.20E-28 0 0850 1 448E+14
Cm-243 1.1419E-07 8,396 08 16,792 17 0 00E+00 9 50E-04 192E-03 0 1250 9 562E+413
Cm-244 1 6522E-05 8,396 08 16,792 17 0 00E+00 1 39E-01 2 77E-01 02250 1.250E+14
Co-60 7 4047E-07 8,396 08 16,792 17 0 00E+00 6 22E-03 124E-02 0 3750 5 437E+13
Cs-134 2 0455E-05 8,396 08 16,792 17 0 00E+00 1 72€-01 3 43E-01 0 5750 8 986E+14
Cs-135 3 4477E06 8,396 08 16,792 17 0 00E+00 2 89E-02 5 79E-02 0 8500 1.098E+13
Cs-137 1 4365E+00 8,396 08 16,792 17 0 DOE+00 1.21E+04 241E+04 1.2500 5.309E+12
Eu-154 7.3230E-03 8,396 08 16,792.17 0 00E+00 6 15E+01 1.23E+02 17500 2.988E+11
Eu-155 S 9259E-04 8,396 08 16,792 17 - 0 00E+00 4 98E+00 9 95E+00 22500 2 498E+07
Fe-55 22791E-06 8,396 08 16,792 17 0 00E+00 191E-02 3 B3E-02 27500 2 384E4+07
H-3 1 9698E-03 8,396 08 16,792 17 0 DOE+00 1 65E+01 3 31E+01 3 5000 1 381E+04
1-129 7.5300E-07 8,396 08 16,792 17 0 COE+00 6 32E-03 1 26E-02 5 0000 5 645E+403
Kr-85 4 1176E-02 8,396 08 16,792 17 0 00E+00 3 46E+02 6 91E+02 7 0000 6 177E+02
Np-237 g 5752E-06 8,396 08 16,792 17 0 00E+00 8 04E-02 1 61E-01 11 0000 6 887E+01
Pa-231 3 9379E-09 B,396 08 16,792.17 0 O0E+00 3.31E-05 6.61E-05
Pb-210 3 3115E-10 8,396 08 16,792.17 0 00E+00 2 78E-06 5 S6E-06
Pm-147 9.2402€-04 8.396 08 16,792 17 0 00E+00 7.76E+00 1.55E+01
Pu-238 1.6217E-02 8,396.08 16,792 17 - 0 00E+00 1.36E+02 2 72E+02
Pu-239 4.2810E-04 8,396 08 16,792 17 0 00E+00 3 59E+00 7 19E400
Pu-240 2 4333E-04 8,396 08 16,792 17 0 00E+00 2 04E+00 4 09E+00
Pu-241 1 6242E-02 8,396 08 16,792 17 0 00E+00 1 36E+02 2 73E+02
Pu-242 3 6329E07 8,396 08 16,792 17 0 00E+00 3 05E-03 6.10E-03
Ra-226 9 0114E-10 8,396 08 16,792.17 0 00E+00 7.57E-06 1.51E-05
Ra-228 3 1019E-14 8,396 08 16,792 17 0 00E+00 2 B0E-10 5.21E-10
Ru-106 2 1225E-10 8,396 08 16,792 17 0 00E+00 1 78E-06 3 56E-06
Se-79 1.2930E-05 8,396 08 16,792 17 0 00E+00 1 09E-01 2 17E-01
Sn-126 1.1571E-05 8,396 08 16,792 17 0 00E+00 9 72E-02 1 94E-01
Sr-90 1.3472E+00 8,396 08 16,792 17 0 00E+00 1 13E+04 2 26E+04
Tc99 4.2239E-04 8,396 08 16,792 17 0 OOE+00 3 SSE+00 7 09E+0C0
Th-229 1.2407E-11 8,396 08 16,792.17 0 OCE+00 1.04E-07 2.08E-07 _
Th-230 B8 3497E-08 8,396 08 16,792.17 0 00E+00 7.01E-04 1 40E-03
Th-232 3 8371E-14 8,396 08 16,792.17 0 00E+00 3.22E-10 6 44E-10
Ti208 4 0414E-08 8,396 08 16,792 17 0 00E+00 3 39E-04 6 79E-04
U-232 1.0948E-07 8,396 08 16,792 17 0 0DE+00 9 19E-04 1 84E-03 Thermal Power
U-233 3.6275E-09 8,396 08 16,792 17 0 00E+00 -3 05E-05 6 09E-05 ] Heat dmng
U-234 1 8562E-04 8,396 08 16,792 17 0 00E+00 1 56E+00 3 12E+00 Output ~ ** Heat Output
U-235 -2 7235E-06 8,396 08 000 5 97E-02 3 68E-02 5.97E-02 (Watts) (Watts)
U-236 1 5433E-05 8,396 08 16,792.17 0 00E+00 1.30E-01 2.60E-01 141E+02 2.81E+02
U-238 -4.2851E-09 8,396 08 000 6 B2E-04 6 46E-04 6 82E-04 Total Total
Y-90 1.3475E+00 8,396 08 16,792 17 0 00E+00 1 13E+04 2.26E+04
Other Radionuciides 1.15E+04 2 30E+04 N N
ITIL Template Selecti v, Burnup Summary, and Checks <1 <5 v i -
Temp Sek Yy < << - N |
From SFD Used |Basis for Par Ditt R
R Mod UGHT WATER LIGHT WATER
Fuel Cladding ALUM ALUM
BOL HM Constituents v U
BOL Enrichment % 93 15626243 6010 100 - ~
[Burnup Summary (MWd)* - -~ -~ - >|Basis for burnup used in .
From SFD Estimated |
inat [ 8,396 06|Nominal bumup cautated from the heavy metal mass destroyed
Bounding | - 16,792 17]Bounding bumup assumed % be twice nominal burmup
Checks R . -
Estimated Burnup/
Burnup Muttipli Given Estimated EOL HWGiven EOL HM
inat | 090 [ 102
Bounding | 1.80 -.

‘Reactor shutdown, core removal, storage, shipping or other date confirming that irradiation ceased for fuel
2Total burnup for aft fuel clated with thus hy mstbedvndedbyBOLheavymtalmassbqelspedﬁcbmnupvalues(MWdIMD
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Fuel Radionuclide Inventory Worksheet - -t

L Fuel and Template Information} 5, 2.5 5%
Fuel Name: ORR (U308 HEU)
SNFID #: 753

Fuel Unnts & Descr: 4 - 19 CURVED PLATES

"Fuel decay start date: 1968
Estimates as of 2010

Template ATR (Light Water, Alum , 60 to 100%, U)

Estimated

Canister usage*
18"x10*

Heavy Metal Mass: BOL=0Q 716kg; EOL=0.308kg 2Template Burnup(MWd): 367.2
ROD Storage Site SRS Template BOL Heavy Metal Mass (MT)" 000116689
Template Decay Time 35 years
I, Estimates *.4 .5 .~ m Xn Xy b Yn - Yo Gamma Sources
: N - R wo Photon ~ Total
CiMWd From Nominal . BoundingFuel jnitial Activity Nominal Fuel  Bounding Fuel Energy Photons/sec
Radonuchde Template - Fuel Bumup (MWd)* Bumup (MWd)® {Ci} Inventories{Ci) !Inventones{Ci) Group {bounding)
Ac-227 2 0068E-09 38676 678 07 0 00E+00 7.76E-07 1.36E-06 Avg, MeV
Am-241 2 5251E-03 38676 67807 0 00E+00 9.77E-01 1 71E+00 00150 4994E+13
Am-242m 3 9624E-07 38676 678 07 0 00E+00 1 53E-04 2 69E-04 00250 1037€+13
Am-243 1 4880E-06 386 76 678 07 0 00E+00 5 76E-04 101E-03 00375 9 014E+12
C-14 5 7053E-09 38676 67807 0 00E+00 2 21E-06 3 87E-06 00575 97026412
CI-36 13124E-32 38676 678 07 0 00E+00 5 0BE-30 8 90E-30 00850 5.846E412
Cm-243 1 1419E-07 386.76 67807 0 00E+00 4 42E-05 7 74E-05 01250 3 861E+12
Cm-244 1 6522E-05 386.76 678 07 0 00E+00 6 39E-03 1 12E-02 0.2250 5 047E+12
Co-60 7 4047€E-07 386.76 678 07 0 00E+00 2 86E-04 5 02E-04 03750 2 196E+12
Cs-134 2 0455E-05 386.76 678.07 0 00E+00 7 91E-03 1 39E-02 0.5750 3629E+13
Cs-135 3 4477E-06 386.76_ ¢ 678 07 0 00E+00 133E-03 234E-03 08500 4432E+11
Cs-137 1 4365E+00 386.76 678.07 0 O0E+00 5 56E+02 9 74E+02 12500 2 144E+11
Eu-154 7 3230E-03 386 76 678 07 0 00E+00 2 B3E+00 4 97E+00 17500 1.207E+10
Eu-155 5 9259E-04 386 76 678 07 0 0CE+00 2 29E-01 4 02E-01 2.2500 1.009E+06
Fe-55 2.2791E-06 38676 678 07 0.00E+00 8 B1E-04 155E-03 2.7500 9 629E+05
H-3 1 9698E-03 386 76 678 07 0 00E+00 7 62E-01 1 34E+00 3.5000 §.577E+02
1-129 7 S5300E-07 38676 678 07 0 00E+00 291E-04 511E-04 5 0000 2279E+02
Kr-85 4 1176E-02 386 768 678 07 0 00E+00 1.59E+01 2.79E+01 70000 2.494E+01
Np-237 9 5752E-06 386 76 678 07 0 00E+00 3 70E-03 6 49E-03 11 0000 2781E+00
Pa-231 39379E09 386 76 678 07 0 00E+00 1 52E-06 2 67E-06
Ph-210 3.3115E-10 38676 678 07 0 00E+00 1.28E-07 2.25E-07
Pm-147 9.2402E-04 38676 678 07 0 00E+00 357E-01 6 27E-01
Pu-238 16217E-02 38676 678 07 0 00E+00 6.27E+00 1.10E+01
Pu-239 4 2810E-04 386 7€ 67807 0 00E+00 1 66E-01 2.90E-01
Pu-240 2 4333E-04 386 76 678 07 0 00E+00 9 41E-02 1 65E-01
Pu-241 1 6242E-02 386 76 67807 0 00E+00 6 28E+00 1 10E+01
Pu-242 3 6329E-07 38676 678 07 0 00E+00 141E-04 246E-04
Ra-226 9 0114E-10 386.76 678 07 0 O0E+00 3 49E-07 6 11E-07
Ra-228 3 1019E-14 386.76 678.07 0 O0E+00 1 20E-11 2 10E-11
Ru-106 2 1225E-10 386.76 678.07 0 00E+00 8 21E-08 144E-07
Se-79 1 2930E-05 386.76 678.07 0.00E+00 5 0OE-03 8 77E-03
Sn-126 1 1571E-05 386 76 678 07 0 00E+00 4 48E-03 7 85E-03
Sr-90 1 3472E+00 386 76 678 07 0 O0E+00 5.21E+02 9 14E+02
Tc-99 4 2239€-04 38676 67807 0 00E+00 1 63E-01 2 86E-01
Th-229 1 2407E-11 38676 678 07 0 00E+00 4 BOE-09 8 41E-09
Th-230 8 3497E-08 38676 678 07 0 Q0E+00 3.23E-05 5 66E-05
Th-232 3 8371E-14 386 76 678 07 0 00E+00 1 48E-11 2 60E-11
T1-208 4 0414E-08 386 76 678 07 Q 00E+00 1.56E-05 2.74E-05
U-232 1.0948E-07 386 76 67807 0 00E+0Q 4.23E-05 7 42E-05 Thermal Power
J-233 3.6275E-09 38676 678 07 0 00E+00 1.40E-06 2.46E-06 N ! Heat Bounding.,
U-234 1.8562E-04 38676 678 07 0 00E+00 7.18E-02 1 26E-01 Output. . Heat Output
U-235 -2.7235E-06 386 76 000 144E-03 3 90E-04 1.44E03 (Watts) - (Watts)
U-236 1.5493E-05 38676 678 07 0 00E+00 5 99E-03 1.05E-02 8.47E+00 1 13E+01
U-238 -4.2851E-09 386.76 000 1 61E-05 1 45€-05 1 61E-05 Total Total
¥-90 1.3475E+00 386.76 67807 0 00E+00 5 21E+02 9 14E+02
Other Radionuchides 5 20E+02 9 28E+02
1. Template Selection Summary, Burnup S v, and Checles -7 w5 ¢+ o 77 o8
Template Selection Summary
From SFD Used Basis for Parameter Differences:
Reactor Moderator| LIGHT WATER LIGHT WATER
Fuel Cladding: ALUM ALUM
BOL HM Constituents: U v
BOL Enrichment %:| 93 29608939 60 to 100
{Bumup Summary (MWd)* |Basis for bumup used in estimate:
From SFD Estsmated
Nommal | 386 76Nominal bumup cakculated from the heavy metal mass destroped.
Bounding | 678 07Bounding bumup calcutated essuming aB BOL heavy metal bumed.
Checks
Estimated Bumup/
Burnup Multipher Given Burnup Estimated EOL HWGiven EOL HM
Nommal | 172 108
Boundwing | 301
*Reactor shutdown, core removal, storage, shipping or other date confimming that irradiation ceased for fuel.
’Totalbunq;loral!fuelassodatedwmmiswomsheetmus(bedvidedbywheavymeu mass to get specific bumup values (MWAMT)
DOE/SNF/REP-078 March 2003
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Fuel Radionuclhide Inventory Worksheet

1. Fuel and Template Information = - Estimated
Fuel Name ORR {U3SI2 LEU) 'Fuel decay start date 1987 Canrster usage
SNFID # 165 Estimates as of. 2010 18"x10'
Fuel Unis & Descr: 52 - 19 CURVED PLATES Template- ATR (Light Water Alum , 60 to 100%. U}
Heavy Metal Mass BOL=87.953kg EOL=83.294kg 2Template Bumup{MWd) 3672
ROD Storage Site SRS ‘Template BOL Heavy Metal Mass (MT)* 000116689
T Decay Time 20 years
. Estmates - 7. .. m Xn Xy b Ya Yo Gamma Sources
b . - Lo Photon Total
“~ CvMWd From Nominal Bounding Fuel nitial Activity  Nominal Fuel  Bounding Fuel Energy  Photons/sec
Radionuctide Template . Fuel Burnup (MWd)* Burnup (MWd)? (Ci) Inventones(Ci) Inventories(Ci) Group - {bounding)
Ac-227 6 6313E-10 4,412.35 8,824 71 0 00E+00 2 93€E-06 5 B5E-06 Avg MeV —
Am-241 2 0060E-03 4,412.35 8,824 71 0 00E+00 8 85E+00 1.77E+01 00150 9 315E+14
Am-242m 4.2429E-07 4,412.35 8,824 71 0 00E+00 1 87E-03 3 74E-03 0 0250 1.937E+14
Am-243 1.4899E-06 4,412.35 8,824 71 0 00E+00 6 S7E-03 131E-02 00375 1690E+414
C-14 5 7135E-09 4,412.35 8,824 71 0 00E+00 2 52E-05 5 04E-05 00575 1.810E+14
CI36 1.3124E-32 4,412.35 8,824 71 0 00E+00 § 79E-29 1 16E-28 00850 1094E+14
Cm-243 1 6443E-07 4,412.35 8,824 71 0 00E+00 726E-04 145€-03 01250 7 400E+13
Cm-244 2 9330E-05 441235 8,824 71 0 00E+00 1.29E-01 2 59E-01 0.2250 9 436E+13
Co-60 5 3186E-06 4,412 35 8,824 71 0 00E+00 2.35E-02 4 69E-02 0 3750 4 107E+13
Cs-134 3 1563E-03 4,412 35 8,824 71 0 00E+00 1.39E+01 2 79E+01 05750 6 700E+14
Cs-135 3 4477E-06 4,412 35 8,824 71 0 00E+00 1.52E-02 3 04E-02 08500 1 133E+13
Cs-137 2 0313E+00 4,412.35 8,824 71 0 00E+00 8 96E+03 179E+04 1.2500 6 468E+12
Eu-154 2 4513€-02 441235 8,824 71 0 00E+00 1 08E+02 2 16E+02 17500 2 969E+11
Eu-155 4 8175E-03 441235 8.82471 0 00E+00 - 2.13E401 4 25E+01 22500 2 604E+07
Fe-55 1 2397E-04 4,412 35 8,824 71 0 00E+00 5 47E-01 1 09E+00 27500 14726407
H3 4 5697E-03 441235 8,824 71 0 00E+00 2 02E+01 4 03E+01 3.5000 6 7756404
1-129 7 5300E-07 4,412 35 8,824 71 © 00E+00 3 32E03 6 64E-03 5 0000 38776403
Kr-85 1 0850E-01 4412 35 8,824 71 0 00E+00 4 79E+02 9 57E+02 7.0000 4.283E+02
Np-237 9 5561E-06 441235 8,824 71 0 OCE+00 4.22E-02 8 43E-02 11.0000 4.802£401
Pa-231 2 0359E-09 441235 8,824 71 0 00E+00 8 98E-06 1 80E-05
Pb-210 4 9728E-11 441235 8,824 71 0 0CE+00 2 19€-07 4 33E-07
Pm-147 4 8502E-02 441235 8,824 71 0 00E+00 2 14E+02 4 28E+02
Pu-238 1 8254E-02 441235 8,824 71 0 00E+00 8 OSE+01 1 61E+02
Pu-239 4 2810E-04 441235 8,824 71 0 O0E+00 1 89E+00 3 78E+00
Pu-240 2 4368E-04 441235 8,824 71 0 00E+00 1 08E+00 2 15E+00
Pu-241 3 3415£-02 441235 8,824 71 0 00E+00 147E+02 2 95E+02
Pu-242 3 6329€-07 441235 8,824 71 0 00E+00 1 60E-03 3.21E-03
Ra-226 2.2854E-10 441235 8,824 71 0 00E+00 101E06 2.02E-06
Ra-228 12426E-14 441235 8,824 71 0 00E+00 5 48E-11 1.10E-10 -
Ru-106 6 3589E-06 441235 8,824 71 0 00E+00 2 81E-02 5 61E-02
Se-79 1.2933E-05 441235 8,82471 0 00E+00 S5 T1E-02 1.14E-01
Sn-126 1 1574E-05 441235 8,824.71 0 00E+00 S 11E-02 1.02E-01
Sr-90 1 9248E+00 4,41235 8,824 71 0 00E+00 8 49E+03 1.70E+04
Tc99 4.2239E-04 4,41235 8,824 71 0 00E+00 1 86E+00 3 73E+00
Th-229 5 0953E-12 4,412.35 8,824.71 0 00E+00 2 25E-08 4 50E-08
Th-230 4.1885E-08 4,412.35 8,824 71 0 00E+00 1 85E-04 370E-D4
Th-232 1.9270E-14 4,412.35 8,824.71 0 DOE+00 8 S0E-11 170E-10
TH208 4 6024E-08 4,412.35 8,824 71 0 00E+00 2 03E-04 4 06E-04 .
U-232 1.2582E-07 4.412.35 8,824 71 0 00E+0C § 55E-04 111E-03 Thermal Power
U-233 2.5825E-09 4,412.35 8,824 71 0 00E+00 1.14E05 2 28E-05 Nominal Heat Bounding
U-234 1 8450E-04 4.412.35 8,824 71 0 00E+00 8 14E-01 1 63E+00 Qutput - Heat Output
U-235 -2 7235E-06 4,412.35 000 3 81E-02 2 61E-02 3 B1E-02 (Watts) {Watts)
U-236 1.5493E-05 4,412.35 8,824 71 0 00E+00 6 84E-02 1 37E-01 1.05E402 2.10E+02
U-238 -4 2851E-09 4,412.35 000 2.36E-02 2.36E-02 2 36E-02 Total Totat
Y-90 1 9254E+00 4,412.35 8,824 71 0 00E+00 8 S0E+03 1 70E+04
Other Radonuclides 8 S3E+03 1 71E+04 .
{IT1. Template Selection S -y, Bursup S y, and Checks @ -~ &, Si-#a% o
Template Sel Summary |
From SFD Used |Basis for P: Differences®
Reactor Moderator LIGHT WATER LIGHT WATER [Thus Template was used jor the followng reasons
Fuel Cladding" ALUM ALUM [ Thes fuel matches on all parameters except ennchment.
BOL HM C. u U
BOL Ennchment % 20 03831236 60 to 100
[Bumup Summary (MWd)* . .. .}Basis for b p used in
From SFD Estimated
Nominal [ 4,412.35]Nomanal bumup calculated from the heavy metal mass destroyed
Bounding | 8 824 71{Bounding burnup assumed fo be twice nommal bumup "
Checks - - - -
Estimated Burnup/
Bumup pli Grven p d EOL HM/Given EOL HM
Nominal 016 100
Bounding | 032 i
Reactor shutdown core removal, storage, shipping of other date confirming that imacdiabion ceased for fuel
#Fotal bumugp for all fuel d with this must be divided by BOL heavy metal mass to get specific burnup values (MWd/MT)
DOE/SNF/REP-078 March 2003
Revision 0 Page C-519 of C-581



Fuel Radionuchde Inventory Worksheet -

1. Fuel and Template Infq oo x, 5 vl Estimated
Fuel Name: ORR (U3St2 LEU) "Fuel decay start date: 1966 Canister usage
SNF ID #- 850 Estimates as of. 2010 18°x10°
Fuel Units & Descr- 11 - ASSEMBLY Template ATR (Light Water, Alum., 60 1o 100%, U)
Heavy Metal Mass: BOL=11076kg, EOL=9 908kg *Template Burnup{MWd): 3672
ROD Storage Site* SRS Template BOL Heavy Metal Mass (MT)* 000116689
Decay Time: 35 years
11, Estimates -~ .. .0} m Xn Xp b Yn Y» Gamma Sources
. Photon Total
CvMWd From Nominal Bounding Fuel niat Activity  Nominal Fuel  Bounding Fue! Energy  Photons/sec
Radionuclhde Template Fuel Bumup (MWd)® Bumup (MWd)* (D) Inventories(Ci) Inventones{Ci) Group {bounding)
Ac-227 2 0068E-09 1,106 31 2,212 62 0 00E+00 2 22E-08 4 44E-06 Avg. MeV
Am-241 2 5251E-03 1,106 31 2,212 62 0 00E+00 2 79E+00 5 S9E+00 00150 1 630E+14
Am-242m 3 9624E-07 1,106 31 2,212.62 0 O0E+00 4 3BE-04 8.77E-04 00250 3 384E+13
Am-243 1 4880E-06 1,106 31 2,212 62 0 00E+D0 1 65E-03 3.29E-03 00375 2.941E+13
C-14 5 7053E-09 1,106 31 2,212 62 0 00E+00 6 31E-06 1.26E-05 00575 3 166E+13
C1-36 1 3124E-32 1,106 31 2,212 62 0 00E+00 1 45E-29 2 90E-29 00850 1 908E+13
Cm-243 1 1419E-07 1,106 31 2,212 62 0 00E+00 1 26E-04 2 53E-04 0 1250 1.260E+13
Cm-244 1 6522E-05 1,106.31 2,212 62 0 00E+00 1 83E-02 3 66E-02 0.2250 1 647E413
Co-60 7 4047E-07 1,106 31 2,212 62 0 O0E+00 8 19E-04 1 64E-03 0 3750 7 164E+12
Cs-134 2 0455E-05 1,106 31 221262 0 O0E+00 2 26E-02 4 S3E-02 05750 1 184E+14
Cs-135 3 4477E-06 1,106 31 221262 0 00E+00 J 8tE-03 7 63E-03 0 8500 1446E+12
Cs-137 1 4365E+00 1,106 31 2,212 62 0 00E+00 159E+03 3 1BE+03 1.2500 6 995E4+11
Eu-154 7.3230E-03 1,106 31 221262 0 00E+00 8 10E+00 1 62E+01 17500 3937E+10
Eu-155 5 9259E-04 1,106 31 2,212 62 0 00E+00 6 S56E-01 1 31E+00 22500 32926408
Fe-55 2.2791E-06 1,106 31 2,212 62 0 00E+00 2 52E-03 5 04E-03 27500 3 142E406
H3 1 9698E-03 1,106 31 2,212 62 0 0OE+00 2 18E+00 4 36E+00 3 5000 1 836E+03
1-129 7.5300E-07 1,106 31 2,21262 0 00E+00 8 33E-04 1 67E-03 5 0000 7 S04E+02
Kr-85 4 1176E-02 1,106 31 2,212 62 0 GOE+00 4 56E+01 9 11E+01 7 0000 B216E+01
Np-237 9 5752E-08 1,106 31 2,212 62 0 00E+00 1 06E-02 2.12E-02 11 0000 9 163E+00
Pa-231 3 9379E-09 1,106 31 2,212 62 0 00E+00 4 36E-06 8.71E-06
Pb-210 3.3115E-10 1,106 31 2,212 62 0 0OE+00 3 66E-07 7.33E-07
Pm-147 9.2402E-04 1,106 31 2,212 62 0 00E+00 1 02E+0Q 2 04E+00
Pu-238 1 6217E-02 1,106 31 2,212 62 0 00E+00 1.79E+01 3 59E+01
Pu-239 4.2810E-04 1,106 31 221262 0 00E+D0 4 74E-01 9 47E-01
Pu-240 2 4333E-04 1,106 31 221262 0 00E+00 2 69E-01 5.38E-01
Pu-241 1 6242E-02 1,106 31 2,212 62 0 00E+00 1 BOE+01 3 59E+01
Pu-242 3 6329E-07 1,106 31 2,212 62 0 00E+00 4 02E-04 8 04E-04
Ra-226 9 0114E-10 1,106 31 2,212 62 0 00E+00 9 97E-07 1 99E-06
Ra-228 3.1019E-14 1,106 31 221262 0 0OE+0D0 3 43E-11 6 86E-11
Ru-106 2 1225E-10 1,106 31 221262 0 0DE+00 2 35E-07 4.70E-07
Se-79 1.2930E-05 1,106 31 221262 0 00E+00 1 43602 2 86E-02
Sn-126 1 1571E-05 1,106 31 2,212.62 0 00E+00 128E-02 2 56E-02
Sr-90 1 3472E+00 1,106 31 221262 0 00E+00 1 49E+03 2 98E+03
Tc-99 4.2239E-04 1,106 31 2,212.62 0 00E+00 4 67E-01 9.35E-01
Th-229 1.2407E-11 1,106 31 2212.62 0 0OE+00 137608 2.75€-08
Th-230 8 3497E-08 1,106 31 2,212 62 0 00E+00 9 24E-05 185E-04
Th-232 3 8371E-14 1,106 31 2212.62 0 00E+00 4.25E-11 8 49E-11
T1-208 4 0414E-08 1,106 31 2,212.62 0O 00E+00 4 47E-05 8 M4E-05
U-232 1 0948E-07 1,106 31 2212.62 0 O0E+00 1.21E-04 2 42E-04 Thermal Power
U-233 3 6275E-09 1,106 31 2,212.62 0 COE+00 4 01E-06 8 03E-06 Heat B g .
U-234 1 8562E-04 1,106 31 2,212.62 0 00E+00 2 05E-01 4 11E-01 Output Heat Output
U-235 -2.7235E-06 1,106 31 000 4 74E-03 1 73E-03 4 7403 _(Watts) ' (Watts) :
U-236 1.5493E-05 1,106 31 2,212.62 0 00E+00 171E-02 3 43E-02 1.85E401 3 70E+01
U-238 -4.2851E-09 1,106 31 000 2 99E-03 2.98E-03 2 99E-03 Total Toat
Y-90 1 3475E+00 1,106 31 2212 62 0 DOE+00 1 49E+03 2 98E+03
Other Radionuckdes 1.51E403 3 G3E+03
T, Template Sclection S v, Burnup S y, and Checks & =55+ 3 o
Tempiate Sel 5 y .
From SFD Used |Basis for Parameter Differences:
Reactor Moderator LIGHT WATER LIGHT WATER [Thes Template was used for the following reasons.
Fuel Cladd ALUM ALUM [This fuel matches ATR Template on all but one making ATR a
BOL HM C. 1] U mach.
BOL Envichment % 19.81328831 60 to 100
Burnup Summary (MWd)* - L - {Basis for bumup used in estimate:
From SFD d
Nominal [ 1 106.31]Nominal burnup calcutated irom the heavy metal mass destroyed,
Bounding | 2.212.62]Bounding bumup assumed % be twice nommaj bumup.
Checks
Estimated Burnup/
i Given Bumup d EOL HMW/Glven EOL HM
Nominat | 032 101
Bounding | 063
*Reactor shutdown, cors removal, storage, shepping of other date confirming that iradiation ceased for fuel
’TotalbumupIotallfuelassoaaledwmwsworksheetmuabedvndedbymr\eavymetalmassnoge(spedﬁcbumpvalues(MWd/MT).
DOE/SNF/REP-078 March 2003
Revislon 0 Page C-520 of C-581
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LT Fuel Radionuchde Inventory Worksheet « - - ¢ . -
1. Fuel and Template Information " ... Estimated
Fuel Name- ORR (U3SI2 LEU) "Fuel decay start date. 1987 Canister usage
SNF ID #- 944 ~ Estmatesasof 2010 18"x10°
Fuel Units & Descr 33 - 19 CURVED PLATES Template ATR (Ught Water, Alum , 60 to 100% U)
Heavy Metal Mass BOL=56.53%g" EOLx53 655kg 2Template Burnup(MWd): 3672
ROD Storage Ste SRS Template BOL Heavy Metal Mass (MT) 0.00116689
Template Decay Time- 20 years
I, Estimates * ° i m . - Xa Xy b Yn Yo Gamma Sources
. . - D ‘ ! . Photon Total
 CUMWd From ) . Y Nommal Bounding Fuel njtial Actvity” Nominal Fuel  Bounding Fuel §- Energy ~ Photons/sec
Rad Tick - “ Template Fuel Burnup (MWd)? Bumup (MWd)® {Ci) - Inventories(Ci) Inventones(Ci) | - Group ~ °(bounding)
Ac-227 6 6313E-10 2,731.39 5,462 79 0 00E+00 1.81E-06 3 62E-06 Avg MeV
Am-241 2 0060E-03 2,731.39 5462 79 0 00E+00 5 48E+00 1 10E+01 00150 5 766E+14
Am-242m 4 2429€E-07 2,731.39 5,462 79 0 00E+00 1.16E-03 2.32E-03 00250 1199E+14
Am-243 1 4899E-06 2,731.39 5,462 79 0 00E+00 4 07E-03 8 14E-03 G 0375 1 046E+14
C-14 S 7135E-09 2,731.39 5,462 79 0 DOE+00 1.56E-05 3 12E05 00575 1 120E+14
C36 13124E-32 2,731.39 5,462 79 0 00E+00 3 58E-29 7A7E-29 00850 6 769E+13
Cm-243 1 6443E-07 2,731.39 5,462.79 0 00E+00 4 49E-04 8 98E-04 0 1250 4 581E+413
Cm-244 2 9330E-05 2,731.39 5,462.79 0 00E+00 8 D1E-02 1 60E-01 0 2250 5 B41E+13
Co-60 5 3186E-06 2,731.39 5,462.79 0 00E+00 1 45E-02 291E-02 03750 2 543E+13
Cs-134 3.1563E-03 2,731.39 5,462 79 0 00E+00 8 62E+00 172E+01 05750 4 147E+14
Cs-135 3 4477E-06 2,731.39 5,462.79 0 00E+00 9 42E-03 1 BBE-02 0 8500 7 012E+12
Cs-137 2.0313E+00 2,731 39 5,462 79 0 00E+00 5 55E403 111E+04 12500 4 004E+12
Eu-154 2.4513E-02 2,73139 5,462 79 0 00E+00 6 70E+01 1 34E4+02 17500 1.838E+11
Eu-155 4 8175E-03 2,73139 546279 0 00E+00 1 32E+01 2 63E+01 2.2500 1 612E+07
Fe-55 1.2397E-04 2,73139 5462 79 0 00E+00 3.39E-01 6 77E-01 27500 9 113E+06
H-3 4 5697E-03 2,73139 546279 0 00E+00 1 25E401 2 SOE+01 3 5000 4 195E+04
129 7 5300E-07 2,731 39 5,462 79 0 00E+00 2 06E-03 4.11E-03 5 0000 2401E+03
Kr-85 1 0850E-01 2,731.39 5,462 79 0 00E+00 2 96E+02 5 93E+02 7 0000 2 6536402
Np-237 9 5561E-06 2,731.39 5,462 79 0 00E+00 2 61E-02 5.22E-02 11 0000 2.974E+01
Pa-231 2 0359E-09 2,731.39 5,462 79 0 00E+00 5.56E-06 1 1EOS
Pb-210 4 9728E-11 2,731.33 5,462 79 0 00E+00 1.36E-07 272E07
Pm-147 4 8502E-02 2,73139 5,462 79 0 00E+00 1.32E+02 2 65E+02 .
Pu-238 1 8254E-02 2,731.39 5,462.79 0 0OE+00 4 99E+01 9 97E+01
Pu-239 4.2810E-04 2,731.39 5,462.79 0 00E+00 1.17E+00 2 34E400
Pu-240 2 4368E-04 2,731.39 5,462.79 0 00E+00 6 66E-01 1.33E+00
Pu-241 3.3415E02 2,731.39 5,462 79 0 00E+00 9 13E+01 1 83E+02
Pu-242 3 6329E-07 2,731.39 5,462 79 0 00E+00 9 92E-04 1 98E-03
Ra-226 2.2854E-10 2,731.39 546279 0 00E+00 6 24E-07 1.25E-06
Ra-228 1.2426E-14 2,731.39 546279 0 00E+00 3 39E-11 6 79E-11
Ru-106 6 3589E-06 2,73139 5,462 79 0 0CE+00 1.74E-02 3 47E-02
Se-79 1.2033E-05 2,73139 546279 0.00E+00 353602 7.07E-02
Sn-126 1 1574E-05 2,731 39 546279 0 0CE+00 3 16E-02 6.32E-02
Sr-90 1 9248E+00 2,73139 5,462 79 0 O0E+Q0 5 26E+03 1.05E+04
Tc-99 4 2239E-04 2,731.39 5,462 79 0 O0E+00 1 15E+00 2.31E+00
Th-229 5 0953E-12 2,731.39 5,462 79 0 00E+00 1.39E-08 278E-08
Th-230 4 1885E-08 2,731.38 5,462 79 0 00E+00 1.14E-04 2 29E-04 .
Th-232 1 9270E-14 2,731.39 5,462 79 0 00E+00 5.26E-11 1 05E-10
T-208 4 6024E-08 2,731.39 5,462.79 0 00E+00 1.26E-04 251E-04
U-232 1.2582E-07 2,731.39 5,462.79 0 00E+00 3 44E-04 6 87E-04 Thermal Power
U-233 2.5825E-09 2,731.39 5,462.79 0 00E+00 7 05E-06 1.41E-05 N | Heat :Bounding
U-234 1.8450E-04 2,731.39 5,462 79 0 0OE+00 5 04E-01 101E+00 . Output Heat Output
U-235 -2 7235E-06 2,731.39 0.00 2 42E-02 1 68E-02 2 42E-02 (w:t_gi t T (Watts)
U-236 1.56493E-05 2,731.39 5,462 79 0 00E+00 4 23E-02 8 46E-02 6 S1E+01 1.30E+02
U-238 4 2851E-09 2,731.39 000 1.52E-02 1 52E-02 1.52E-02 Totwal Toat
Y-90 1.9254E+00 2,731.39 5,462 79 0 00E+00 5 26E+03 1 05E+04
Other Radionuclides 5 28E+03 1.06E+04
TLl. Template Sclection S -y, Barnup § v, and Checks ...t v <005, sk
[Template S v ~ - —
From SFD Used |Basis for Parameter Differences:
Reactor Moderator-| LIGHT WATER LIGHT WATER [Tres Template was used for the following reasons
Fuet Cladding ALUM ALUM IThes fuel matches ATR Template on all but one p { making ATR a
BOL HM Constituents v u match.
BOL Enrichment % 19818 60 %o 100
Burnup y (MWd)* o i weev . |Basts for bumup used in
From SFD Estimatad
Nominal 2,731 39|Nomial burmup calculated from the heavy metal mass destroyed -
Boundng | 5 462.79]Bounding bumup assumed 1o be twice nomnal bumup
Checks < e w e
Estmated Burnup/
[ Burnup Muttipfier Given Burnup Estimated EOL HM/Given EOL HM .
A | Q15|
Bounding"| 631 - B
‘Reactor shutdown, core removal, storage, shipping or other date confirming that lmadiation ceased for fuel
#otal burnup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get spedific bumup values (MWAI/MT)
DOE/SNF/REP-078 March 2003
Revision 0 " Page C-521 of C-581



Fuel Radionuclide Inventory Worksheet

L Fuel and Template Information },; :.; x5 # Estimated
Fuel Name ORR SPECIAL "Fuel decay start date: 1966 Canister usage
SNFID # 163 Estimates as of, 2010 18"x10'
Fuel Units & Descr: 11 - 19 CURVED PLATES Template ATR (Light Water, Alum , 60 to 100%, U)
Heavy Metal Mass, BOL=22.045kg; EOL=18.48kg 2Template Burnup(MWd): 367.2
ROD Storage Site SRS Template BOL Heavy Metal Mass (MT). 000116689
T Decay Time 35 years
11, Esti e % m Xo Xp b Yn Ys Gamma Sources
T . Photon Total
CiMwd From N t Bounding Fuel intial Activity  Nommal Fuel.  Bounding Fuel Energy  Photons/sec
Radionuclide ~ Template Fuel Burnup (MWd)* Burmnup (MWd)? {Ci) Inventories(Ci) Inventones(Ci) Group (bounding)
Ac-227 2 0068E-09 3,376.22 6,752 44 0 00E+D0 6.78E-06 1 36E-05 Avg MeV .
Am-241 2 5251E-03 3,376.22 6,752 44 0 00E+00 8 53E+00 1 71E+01 00150 4 973E+14
Am-242m 3 9624E-07 337622 6,752 44 0 00E+00 1.34E-03 2 6BE-03 00250 1033E+14
Am-243 1 4880E-06 3,376.22 6,752 44 0 00E+00 5 02E-03 1 00E-02 00375 8 976E+13
C-14 5 7053E-09 3.376.22 6,752 44 0 00E+00 1 93E-05 3 85E-05 00575 9 662E+13
Cl-36 13124E-32 3.376.22 6,752 44 0 00E+00 4 43E-29 8 86E-29 00850 S B21E+13
Cm-243 1 1419E-07 3,376.22 6,752 44 0 00E+00 3 86E-04 71E-04 0 1250 3845E+413
Cm-244 1 6522€-05 3,376.22 6,75244 0 00E+00 5 58E-02 112E-01 02250 5 026E+13
Co-60 7 4047E-07 3,376.22 6,752 44 0 00E+00 2 SOE-03 5 00E-03 03750 2.186E+13
Cs-134 2 0455E-05 3,376.22 6,752 44 0 00E+00 6 91E-02 1 38E-01 05750 3613E+14
Cs-135 3 4477E-06 3.376.22 6,752 44 0 00E+00 116E-02 2 33E-02 0 8500 4 414E412
Cs-137 1 4365E+00 3,376.22 6,752 44 0 00E+00 4 85E+03 9 70E+03 12500 2 135E+412
Eu-154 7 3230E-03 3,376.22 6,75244 0 00E+00 2 47E4+01 4 94E+01 1 7500 1.202E+11
Eu-155 5 9259€-04 3.376.22 6,752 44 0 00E+00 2 00E+00 4 00E+00 2.2500 1 005E+07
Fe-55 22791E-06 3,376.22 6,752 44 0 00E+0Q 7 69E-03 1 54E-02 27500 9 589E+08
H-3 1 9698E-03 3,376.22 6,75244 0 0OE+00 6 65E+00 1 33E+01 3 5000 5 583E403
1-129 7 5300E-07 3,376.22 6,752 44 0 00E+0Q 2 54E-03 5 08E-03 5 0000 2.282£+03
Kr-85 4 1176E-02 3.376.22 6,752 44 0 00E+00 139E+02 2.78E+02 7 0000 2 498E+02
Np-237 9 5752E-06 3.376.22 6,752 44 0 0OE+00 3 23E-02 6 47E-02 11 0000 2 786E+0t
Pa-231 3 9379€E-09 3.376.22 6,752 44 0 DOE+00 1 33E-05 2 66E-05
Pb-210 3 3115E-10 3,376.22 6,752 44 0 00E+00 1.12E-06 2.24E-06
Pm-147 9 2402E-04 3.37622 6,752 44 0 00E+00 3 12E+00 6.24E+00
Pu-238 1 6217E-02 3.376.22 6,752 44 0 00E+00 5 48E+01 1 10E+02
Pu-239 4 2810E-04 3.376.22 6,752 44 0 00E+00 1 45E+00 2 89E+00
Pu-240 2 4333E-04 3,376.22 6,752 44 0 OOE+00 8 22E-01 1 64E400
Pu-241 1 6242E-02 3.376.22 6,752 44 0 OOE+00 5 48E401 1.10E+02
Pu-242 3 6329E-07 3,376.22 6,752 44 0 00E+00 123E-03 2 45E-03
Ra-226 9 0114E-10 337622 6,752 44 0 00E+00 3 04E-06 6 D8E-06
Ra-228 3 1019E-14 3,376.22 6,752 44 0 00E+00 1 05E-10 2 09E-10
Ru-106 2 1225E-10 3,376.22 6,752 44 0.00E+00 717EQ07 143E-06
Se-79 1.2930E-05 3.376.22 6,752 44 0 00E+00 4 37E-02 8 73E-02
Sn-126 1 1571E-05 3,376.22 6,752 44 0 00E+00 391E-02 7 81E-02
Sr-90 1.3472E+00 3,376.22 6,752 44 0 00E+00 4 55E+03 9.10E403
Tc-99 4.2239E-04 3,376.22 6,752 44 0 OCE+00 143E+00 2 85E+00
Th-229 1.2407E-11 3,376.22 6,752 44 0 00E+00 4 19608 8.38E-08
Th-230 8 3497E-08 3,376.22 6,752 4 0.00E+00 2 B2E-04 5 64E-04
Th-232 3.8371E-14 3,376.22 6,752 44 0 00E+00 1.30E-10 2.59E-10
T1-208 4 0414E-08 3,376.22 6,752 44 0 00E+00 1.36E-04 2.73E-04
U-232 1.0948E-07 3,376.22 6,752 44 0 00E+00 3 70E-04 7.39E-04 Thermal Power
U-233 3.6275E-09 337622 6,752 44 0 00E+00 122E05 2.4SE-05 Nominal Heat B g -
U-234 1 8562E-04 3,376.22 6,752 44 0 00E+00 8 27E-01 1.25E+00 - Output . Heat Output
U-235 -2.7235E-06 3,376.22 000 1 13E-02 2 07E-03 1.13E-02 - atts) (Wattg)
U-236 1.5493E-05 3,376 22 6,752 44 0 00E+00 5.23E-02 1.05E-01 5 65E4+01 1.13E+02
U-238 -4 2851E-09 3,376 22 000 § 66E-03 5 64E-03 5 66E-03 Total Total
Y-90 1 3475E+00 3,376 22 6,75244 0 00E+00 4.55E403 9 10E+03
Other Radionuchdes 4 62E+03 9.24E+03
I11. Template Selection S: y, Burnup S ry, and Checks s . 7%’ 3 2
Template S S Yy |
From SFD Used IBasis for Parameter Differences:
Reactor Moderator-| LIGHT WATER LIGHT WATER [Ths Template was used fof the folowing reasons
> Fuel Cladding ALUM ALUM [This fuel maiches on akt parameters except ennchment.
BOL HM Constituents u u
BOL Enrichment % 23 64708607 60 to 100
|Bumup Summary (MWd)* |Basis for burnup used in
From SFD Estimated
Nominat | 3,376.22 bumup from the heavy metal mass destroyed.
Bounding | 6 752 44|Bounding bumup assumed t be twice nominal burmup.
Checks
Estimated Burnup/
p Mi i Given P E d EOL HM/Given EOL HM
N | 049 [ 101}
Bounding | 097
'Reactor shutdown, core removal, storage, shipping or other date confirming that Imadiabon ceased for fuel
*Total bumup for all fuel associated with this workshest must be divided by BOL heavy metal mass to get specific bumup values (MWd/MT)
DOE/SNF/REP-078 March 2003
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Fuel Radionuclide Inventory Worksheet -~ - -

'L Fuel and Template Information ; _ ; b..5) Estimated
Fuel Name ORR-BW-1 (MOX) 'Fuel decay start date 1966 Canister usage”
SNF (D #: 160 Estimates as of 2010 18"x10'
Fuel Units & Descr 1 - 19 CURVED PLATES Template {Worst Case)
Heavy Metal Mass BOL= , EOL=0 07kg 3Template Burnup(MWd). 625
ROD Storage Site INEEL Template BOL Heavy Metal Mass (MT) 000186865
~  Template Decay Time- 35 years -
{I.Estmates. .. -7, m Xn T Xb " b - - Yn Yo Gamma Sources
R A R - .z . . - Photon Total
CvMwWd From Nominal Bounding Fuel Injtial Activity  Nominal Fuel  Bounding Fuel Energy ~_Photons/sec
Radi Tidk " Template Fuel Burnup (MWd)* "Burnup mwd)? - {C) -+ inventones{Ci) Inventones(Ci) | - Group " (bounding)
Ac-227 2.3072E-06 66 52 €6 52 0 OOE+00 1.53E-04 1.53E-04 Avg MeV
Am-241 8 4448E+00 66 52 €6 52 0 DOE+00 5 62E+02 5 62E402 00150 8 1526413
Am-242m 1 6848E-02 66 52 66 52 0 00E+00 1 12E400 1.12E+00 0 0250 1622E413
Am-243 1 6320E-02 66 52 66 52 0 00E+00 1 09E+00 1.09E+00 00375 1417E413
C-14 1 2090E-01 66 52 66 52 0 00E+00 8 04E+00 8 04E+00 00575 2 230E+13
CLr36 2 2B49E-03 66 52 66.52 0 00E+00 1 52E-01 1 52E-01 0 0850 8 703E+12
Cm-243 8 6624E-04 66 52 66 52 0 00E+00 § 76E-02 5 76E-02 01250 6 821E+12
Cm-244 1 6848E-01 66.52 66 52 0 0OE+00 1 12E+01 1 12E+401 0.2250 7.539E+12
Co-60 2 8086E+01 66.52 66 52 0.00E+00 187E+03 1 87E+03 0.3750 3.225E+12
Cs-134 3 4148E-04 66.52 66 52 0 00E+00 227E-02 2.27E02 0.5750 5.244E+13
Cs-135 4.3976E-04 66 52 66 52 0 00E+00 2 93E-02 2.93E-02 0 8500 2 004E+12
Cs-137 2 1049E+01 66 52 €66 52 0 00E+00 1.40E+03 1 40E+03 12500 1.401E+14
Eu-154 1.2500E+00 66 52 66.52 0 00E+00 8 32E+01 8.32E+01 17500 6 196E+10
Eu-155 6 8986E-02 66 52 66 562 0 00E+00 4 59E+00 4 59E+00 2.2500 7.346E408
Fe-55 2 9308E-01 66 52 66.52 0 00E+00 1 95E+01 1 95E+01 2.7500 2 D70E+08
H-3 2 4311E-01 66 52 66.52 0 00E+00 1 62E+01 1 62E+01 35000 1 657E+05
1-129 1 0618E-05 66 52 66 52 0 00E+00 7 0GE-04 7 0BE-04 5.0000 7 036E+04
Kr-85 5 9882E-01 66 52 66 52 0 00E+00 3 98E+01 3 98E+01 7.0000 8 057E+403
Np-237 1.5668E-04 66.52 66 52 0 00E+00 1.04E-02 1.04E-02 11 0000 9.219E+02
Pa-231 2 8656E-06 66.52 66 52 0 0OE+00 1.91E-04 1.91E-04
Pb-210 2.3918E-08 66 52 66 52 0 00E+00 1.59E-06 1.59E-06
Pm-147 1 6900E-02 66 52 66 52 0 00E+Q0 112E+00 1.12E+00
Pu-238 -8 6120E-01 66 52 000 1 BOE+01 0 00E+00 1 80E+01
Pu-239 -4 8440E-02 66 52 000 2 18E+00 0 00E+00 2 18E+00
Pu-240 -3 0095E-O1 66 52 000 2 78E+00 0 00E+00 2 78E+00
Pu-241 -1.0411E+02 66 52 000 7 16E+02 0 O0E+00 7 16E+02
Pu-242 -1 1381E-04 66 52 000 1.20E-02 4 46E-03 1 20E-02
Ra-226 6 4400E-08 66 52 6652 0.00E+00 4.28E-06 4.28E-06
Ra-228 § 9952E-07 66 52 66 52 0 O0E+00 3.99E-05 3 99E-05
Ru-106 8.6526E-07 66.52 66 52 0 00E+00 5 69E-05 5 69E-05
Se-79 19181E-04 66.52 66 52 0 00E+00 1.28E-02 1.28E-02
Sn-126 1 6671E-04 66 52 66 52 0 00E+00 1 11EQ2 1 11E-02
Sr-90 1 97996401 66 52 66 52 0 00E+00 1.32E+03 1.32E403
Tc-99 6 7678E-03 66 52 66 52 0 00E+00 4 50E-01 4 50E-01
Th-229 1 748BE-06 66 52 66 52 0 00E+00 1 16E-04 1 16E-04
Th-230 5 8704E-06 66 52 66.52 0 00E+00 3NEN4 391E-04
Th-232 6 0208E-07 66 52 66 52 0 00E+00 4 01E-05 4 01E-05
T208 8 7573E-05 66 62 66 52 0 00E+00 5.83E-03 5.83E-03
U-232 2.3706E-04 66 52 66 52 0 OOE+00 1.58E-02 1.58E-02 Thermal Power
U-233 3.6128E-04 66.52 66 52 0 00E+00 2 40E-02 2 40E-02 N | Heat B g
U-234 1.2788E-02 66 52 66 52 0 00E+00 8 51E-01 8 S1E-01 Output Heat Output
U-235 S 7486E-04 66 52 66 52 6 02E-05 3 B3E-02 3 B3E-02 - -(Watts) - (Watts) -
U-236 2.3485E-04 66 52 66 52 0 00E+00 1 56E-02 1 56E-02 6.56E+01 6.63E401
U-238 1 1581E-04 66 52 66 52 7 49E-06 7 71E03 7 71E-03 Total Total
Y-90 1 9804E+01 66 52 66 52 0 00E+00 1 32E+03 1 32E+03
Other Radionuciides - 4 10E+03 4 10E+03
AT1, Template Selection Summary. Burnup S v, and Checks ~ . T8 %7, 5 %
[Template S y
From SFD Used |Basis for Par Drtfer :
Reactor Moderator-| LIGHT WATER (Worst Case} -
Fuel Cladding- SST SST/incone! T?Bhﬂdm1dosdymtd1myexﬂhgbnﬂaﬁs.ﬂmefmeummmmhw&md
BOLHMC Puand U U, Th,&Pu
BOL Ennchment %-| 010 100 ) - -
[Burmup Summary (MWd)* - |Basis for p used In esti
From SFD Estimated |
inal 66 52]Nomnal burmup set equal 1o bounding burnup
Boundmng | 66 52|Bounding bumup estimated by sssuming BOL heavy metal mass waswce EOL. -
Checks
Estimated Burnup/
Burnup Multipl Given Burnup Estmated EOL HMW/Given EOL HM .
Nominat [ 1421
Bounding | 1421
"Readtor shutdown, core removal, storage, shipping or other date confirming that irradiation ceased for fuet '
2Total burnup for aft fuel ciated with this nmbedvidedbyBOLheavymetalmassloge(spedﬂcbumpvalues(MWdIMT)
DOE/SNF/REP-078 . March 2003
Revision 0 Page C-523 of C-581



Fuel Radionuchde inventory Worksheet L.
L Fuel and Template Information . = & 3 Estimated
Fuel Name PRR-1 (UALX-HEU) PHILIPPIINES "Fuel decay start date: 1998 Canister usage-
SNF 1D #: 638 Estimates as of: 2010 18"x10*
Fuef Units & Descr; 21 - 18 FLAT PLATES Template: TRIGA-A! (LW/U-Zrx, Alum , 10 to 20%, U) 088
Heavy Metal Mass: BOL=3.286kg, EOL=3.286kg *Template Burnup{MWd): 6.65
ROD Storage Srte: SRS Template BOL Heavy Metal Mass (MT)* 000018
Template Decay Time* 10 years
11, Estimates’ = .c waa m - Xn Xp b ¥n Ys Gamma Sources
v - . . N A e . e Photon Total |
CYMWd From  * N I Bounding Fuel inial Activity ~ Nominal Fuel . Bounding Fuel Energy  Photons/sec
Radionuciide Template ~  Fuel Burnup (MWd)® Bumup (MWd)* i) - Inventories(Ci)  Inventones(Ci) Group (bounding)
Ac-227 1 2892E-09 6274 125 48 0 O0E+00 8 09E-08 1.62E-07 Avg MeV -
Am-241 2 9429E-03 6274 125 43 0 00E+00 1 85E-01 3 69E-01 00150 1687E+13
Am-242m 1 9489E-06 6274 12548 0 00E+00 1.22E-04 2.45E-04 00250 3.528E+12
Am-243 2 3308E-07 6274 125 48 0 00E+00 1.46E-05 2 92E-05 00375 4 166E+12
C-14 4 3278E-05 6274 125 48 0 O0E+00 2.72E-03 5 43E-03 00575 3 445E412
CI-36 4 3023E-08 6274 125 48 0 00E+00 2.70E-06 5 40E-06 00850 2.239E412
Cm-243 2 4286E-07 6274 125 48 0 00E+00 1 52E-05 3 05E-05 01250 3 099E+12
Cm-244 2 6015E-06 6274 125 48 0 OOE+00 1 63E-04 3 26E-04 0.2250 1 966E+12
Co-60 1 6075E-02 62.74 12548 0 O0E+00 1 01E+00 2 02E+00 0.3750 8 090E+11
Cs-134 1.9323E-02 62.74 125 48 0 0OE+00 1 21E+00 2 42E+00 0.5750 1.205€413
Cs-135 3.1549E-05 62.74 125 48 0 00E+00 1 98E-03 3 96E-03 0.8500 2 196E+12
Cs-137 2 4556E+00 62.74 125 48 0 00E+00 1 54E+02 3 08E+02 1.2500 2414E412
Eu-154 9 0180E-01 62.74 125 48 0 00E+00 5 66E+01 1 13E+02 17500 6 922E+10
Eu-155 2.1820E-01 6274 125 48 0 00E+00 137E+01 2.74E+1 22500 1647E+08
Fe-55 2.2902E-03 6274 125 48 0 DOE+00 1 44E-01 2 87E-01 2.7500 3.229E+06
H-3 8.1603E-03 6274 125 48 0 00E+00 5 12E-01 1.02E+00 35000 3 939E+05
1-129 7 3805E-07 6274 12548 0 00E+00 4 63E-05 9 26E-05 5 0000 7 136E+01
Kr1-85 1 8256E-01 6274 125 48 0.00E+00 1.15E+Q01 2.29E+01 7 0000 8.066E+00
Np-237 1 4505E-06 6274 125.48 0 00E+00 9 10E-05 1 82E-04 11 0000 9 180E-01
Pa-231 4 S564E-09 6274 12548 0O OCE+00 2 86E-07 5.72E-07
Pb-210 1 8842E-14 / 62 74 125 48 0 00E+00 1.18E-12 2.36E-12
Pm-147 5 5459E-01 6274 125 48 0 00E+0C 3 48E+01 6 96E+01
Pu-238 12992E-03 6274 12548 0 00E+00 8.15E-02 1 63E-01
Pu-239 5 6932E-03 6274 125 48 0 0OE+00 3 57E-01 7 14E-01
Pu-240 2 2632E-03 62.74 125 48 0 00E+00 1 42E-01 2 84E-01
Pu-241 9 B8S7E-02 62.74 125 48 0 00E+00 6 20E+00 1 24E+01
Pu-242 3 0602E-07 62.74 125 48 0 00E+00 1 92E-05 3 84E-05
Ra-226 1 0823E-13 6274 125 48 0 00E+00 6 T9E-12 1 36E-11
Ra-228 2.0406E-10 6274 125 48 0 00E+00 1 28E-08 2 S6E-08
Ru-106 3 0180E-03 6274 125 48 0 O0E+00 1 89E-01 3 79€-01
Se-79 1.2937E-05 6274 125 48 0 00E+00 B 12E-04 1 62E-03
Sn-126 1.2238E-05 6274 125 48 0 00E+00 7 68E-04 1 54E-03
Sr-90 2 3098E+00 6274 125.48 0.00E+00 1 45E+02 2 90E+02
Tc-99 4 4120E-04 6274 125 48 0 00E+00 2.77E-02 5 54E-02
Th-229 2 0932E-10 6274 125 48 0 00E+00 1.31E-08 2.63E-08
Th-230 2 7744E-11 62.74 125 48 0 00E+00 1.74E-09 3.48E-09
Th-232 2 3744E-10 62.74 125 48 0 OOE+00 1 49€E-08 2.98E-08
TI-208 1 9459E-08 62.74 125 48 0 00E+00 1.22E-06 2.44E-06
U-232 5 3850E-08 62.74 125 48 0 00E+00 3 38E-06 6.76E-06 Thermal Power
U-233 1 3135E-07 62.74 125 48 0 00E+00 8 24E-06 1 65E-05 N t Heat B ding
u-234 19143E-07 62.74 125 48 0 00E+00 1 20E-05 2 40E-05 Output  Heat Output
U-235 -2 6159E-06 62.74 000 6 62E-03 6 45E-03 6 62E-03 atts) - (Watts)
U-236 1.2719E-05 62.74 12548 0 00E+00 7 98E-04 1 60E-03 2.33E4+00 4 B5E+00
U-238 -3 8857E-08 62.74 000 7.57E-05 7 33E-05 7 S7E-05 Total Total
Y-90 2.3098E+00 62.74 125 48 0.00E+00 1 45E+02 2 90E+02
Other Radionuclides 1.66E+02 3 31E+02

111, Template Selection Summary, Burnup S v, and Checks "o o (2 %e it oo §
T S o

hhddd 4 s

From SFD Used |Basis for Parameter Differences
Reactor Moderator| LW AND U ZIRC HYDRIDE{ LW AND U ZIRC HYDRIDE. Templale was used for the Jollowing reasons:
Fuel Cladding ALUM ALUM | This fuel matches on af parameters except enrichment.
BOL HM Constituents u V)
BOL Enrichment %:| 93 14680552 1016201
Bumup Summary (MWd)* - |Basis for burnup used in esti
From SFD Estimated
Nomins! | 62.74]Nominal bumup assumed 1o be 2% of BOL heavy meta mass.
Boundmng | 125 48]Bounding burmup assumed fo be twice nominal bumup
Checks
Estimated Bumup/
Burnup N P Glven Burnup E d EOL HW/A EOL HM
Nominal | 052] { ogg)
Bounding | 103
*Reactor shutdown, core removal, storage, shipping or other date confirming that irradiation ceased for fuel
2Total bumup for all fuet with this heet must be divided by BOL heavy metal mass 1o get specific bumup values (MWA/MT)
DOE/SNF/REP-078 March 2003
Revision 0 Paga C-524 of C-581
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Fuel Radionuclide Inventory Worksheet -

{L Fuel and Template Information {1700 . Estmated
Fuel Name PRR-1 (UALX-LEU) PHILUPPINES *Fuel decay start date 1998 Canester usage
SNFID# 558 Estimates as of 2010 18"x10
Fuel Units & Descr 30 - 17 FLAT PLATES Template TRIGA-Al (LW/U-Zrx, Alum , 10 to 20%, U)
Heavy Metal Mass* BOL=20.328kg EOL=19 713kg *Template Burnup{MWd) 665
ROD Storage Site SRS Template BOL Heavy Metal Mass (MT) 000018
Template Decay Time 10 years
{11, Estimates >~ <ot - m - - Xn Xy b Yn Yo Gamma Sources
PR N N Photon - Total
CiMWd From ., Nominal Bounding Fuel initial Activity . N | Fuel  Bounding Fuel Energy "  Photons/sec
Radionuclide : Template Fuel Bumbp (MWd)’ Burnup (MWd)® {Ci) inventories{(Ci) Inventories(Ci) Group {boundhng)
Ac-227 1 2892E-09 587 03 1,174 06 0 00E+00 7.57E-07 151E-06 Avg MeV —
Am-241 2 9429E-03 587 03 1,174 06 0 DOE+00 1 73E400 3 46E+00 00150 1578E+14
Am-242m 1 9489E-06 587 03 1,174 06 0 00E+00 1 14E-03 2 29E-03 00250 3 301E+13
Am-243 2 3308E-07 587 03 1,174 06 0 00E+00 1.37E-04 2 74E-04 00375 3 BIBE+13
C-14 4 3278E-05 587 03 1,174 06 0 00E+00 2 54E-02 5 08E-02 00575 3 224E413
Cl36 4 3023E-08 587 03 1,174 06 0 00E+00 2 53E-05 5 05E-05 00850 2.095E+13
Cm-243 2 4286E-07 587 03 1,174 06 0 00E+00 143E-04 2 85E-04 01250 2 900E+13
Cm-244 2 601SE-06 587 03 1,174 06 0 00E+00 1 53E-03 3 05E-03 0 2250 1839E+13
Co-60 1 6075E-02 - 58703 1,174 06 0 00E+00 9 44E400 1 B9E+01 03750 7 570E+12
Cs-134 19323E-02 587 03 1,174 06 0 00E+00 1 13E+01 2 27E+01 05750 1 128E+414
Cs-135 3 1549E-05 587 03 1,174 06 0 00E+00 1 85E-02 3 70E-02 0 8500 20556413
Cs-137 2 4556E+00 587 03 1,174 06 0 O0E+00 1 44E+03 2 8BE+03 1.2500 2.259E+13
Eu-154 9 0180E-01 « §87.03 1,174 06 0 00E+00 5 29E+402 1 06E+03 1 7500 6 477E+11
Eu-155 2.1820E-01 587 03 1,174 06 0 O0E+00 1 28E+02 2 56E+02 2.2500 1.541E408
Fe55 2.2902E-03 §87.03 1,174.06 0 00E+00 1 34E+00 2 69E+00 2.7500 3 021E407
H3 8 1609E-03 587.03 1,174.06 0 0CE+00 4 79E400 9 SBE+00 3.5000 3 686E406
-129 7.3805E-07 587.03 1,174.06 0 00E+00 4 33e-04 8 67E-04 5 0000 6 778E402
Kr-85 1.8256E-01 587.03 1,174 06 0 00E+00 1 07E+02 2 14E+402 7 0000 7 665E+01
Np-237 1.4505E-06 587.03 1,174 06 0 00E+00 8 52E-04 1.70E-03 11.0000 8 725E+00
Pa-231 4.5564E-09 587.03 - 1,174 06 0 O0E+00 2 67E-06 5.35E-06
Pb-210 1.8842E-14 587.03 1,174 06 0 00E+00 1.11E-11 221E-11
Pm-147 5 5459E-01 587 03 1,174 06 0 OOE+00 3 26E+402 6.51E+02
Pu-238 1.2992E-03 587 03 1,174 06 0 00E+00 7 63E-01 1.53E+00
Pu-239 5 6932E-03 587 03 1,174 06 0 DOE+00 3 34E+00 6.68E+00
Pu-240 2.2632E-03 587 03 1,174 06 0 00E+00 1 33E+00 2 66E+00
Pu-241 9 B8S7EQ2 587 03 1,174 06 0 00E+00 5 80E+01 1 16E+02
Pu-242 3 0602E-07 587 03 1,174 06 0 00E+00 1.80E-04 3 59E-04
Ra-226 1 0823E-13 587 03 1,174 06 0 00E+00 6.35E-11 1.27E-10
Ra-228 2 0406E-10 587 03 1,174 06 0 00E+00 1.20E-07 2 40E-07
Ru-106 3 0180E-L3 587 03 1,174 06 0 00E+00 1.77E400 3 54E4+00
Se-79 1.2937E-05 587 03 1,174 06 0 0OE+00 7.59E-03 152€-02
Sn-126 1 2238E-05 587.03 1,174 06 0 00E+00 7 18E-03 144E-02
Sr-90 2 3098E+00 587 03 1,174 06 0 DOE+00 1.36E+03 2 71E+03
Tc-99 4 4120E-04 58703 1,174 06 0 00E+00 2 59€-01 5 18E-01
Th-229 2 0932E-10 58703 1,174 06 0 00E+00 1.23E-07 2 46E-07
Th-230 2 7744E-11 587 03 1,174 06 0 0OE+00 1 63E-08 3 26E-08
Th-232 2 3744E-10 587 03 1,174 06 0 00E+00 139E07 279E-07
TH208 1 9459€-08 587 03 117406 0 00E+00 114E05 2.28E-05
U-232 5 3850E-08 587 03 1,174 06 0 00E+00 3 16E-05 6.32E-05 Thermal Power
u-233 1 3135E-07 5§87 03 1,174.06 0 00E+00 7 71E-05 1.54E-04 f Heat B ding
u-234 1 9143E-07 587.03 1,174.06 0 00E+00 112E-04 225E-04 Output Heat Output
U-235 -2.6159E-06 587.03 000 8 73E-03 7.20E-03 8.73E-03 (Watts) (Watts)
U-236 - 1.2719E-05 587.03 1,174 06 0 00E+00 7 47E-03 1.49E-02 2 1BE+01 4.35E+01
U-238 -3 8857E-08 587.03 000 5 47E-03 5 45E-03 547E-03 Total Total
Y-90 2 3098E+00 587.03 1,174 06 0 00E+00 1 36E+03 2.71E+03
Other Radionuchdes 155E+03 3.10E+03
11, Template Sclection S v, Burnup S y, and Checks <t $25 s i s
Template S Y - . B B
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 C. 3] U
BOL Enrichment % 19 87821382 10t0201 .
[Burnup Summary (MWd)* .« - << -|Basisfor bumup used in
From SFD Estimated
] 587.03|Nominal bumup caicutated from the heavy metal mass destroyed.
Boundsng'| 1,174 06]Bounding burnup assumed 1o be twice nominal burmup
Checks T )
Estimated Burmnup/
Bumup Multipher Given Bumup Estimated EOL HWGiven EOL HM
Nominat 078
Bounding | 1.56| - - - - - —
'Reactor shutdown, core removal, storage, shipping o other date confirming that imadiation ceased for huel
2Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass 10 get specific bumup values (MWAMT)
DOE/SNF/REP-078 March 2003
Revision 0 Page C-525 of C-581



Fuel Radionuclide inventory Worksheet

L Fuel and Template Information’, ;2750

Estimated

Fuel Name: PURDUE UNIVERSITY (U-ALX HEV) "Fuel decay start date’ 2035 Canister usage:
SNF 1D #: 177 Estimates as of: 2010 18°x10*
Fuet Units & Descr: 124 - ELEMENT Template: ATR (Light Water, Alum , 60 ta 100%, U)
Heavy Metal Mass: BOL=2.22kg, EOL=2.22kg Template Bumup(MWd), 3672
ROD Storage Site, SRS Template BOL Heavy Metal Mass (MT): 000116689
Template Decay Time: 5 years
1I. Estmates = <. =i m Xn Xo b ¥n Yo Gamma Sources
. P . * T - M Photon Total
. C/MWdFrom - . Nommal’ Bounding Fuel inmial Activity ~ Nominal Fuel - BoundingFuel | Energy  Photons/sec
Radi > Template Fuel Burnup (MWd)® Bumup (MWd)® - (CD) Inventories(Ci)  Inventones(Ci) Group ~ (bounding)
Ac-227 1 4545E-10 42 04 84 08 0 00E+00 6.11E-09 122E-08 Avg MeV -
Am-241 1 1190E-03 42 04 84 08 0 O0E+00 4.70E-02 9 41E-02 00150 1622E+13
Am-242m 4 5425E-07 4204 8408 0 00E+00 1.91E-05 3 82E-05 0 0250 3 495E+12
Am-243 14921E-06 4204 84 08 0 00E+00 6.27E-05 125€-04 00375 32256412
C-14 5 7244E-09 4204 84 08 0 00E+00 2 41E07 4 81E-07 00575 3171E+12
C+36 1 3124E-32 4204 84 08 0 00E+00 5 52E-31 1 10E-30 00850 2022E+12
Cm-243 2 3676E-07 4204 8408 0 00E+00 9 95E-06 1 99E-05 01250 1 751E+12
Cm-244 5 2042E-05 4204 84 08 0 00E+00 2 19E-03 4 38E-03 02250 17136412
Co-60 3 8208E-05 42.04 84 08 0 OCE+00 161E-03 3 21E-03 0.3750 8.293E+11
Cs-134 4 8693E-01 4204 84 08 0 00E+00 2.05E+01 4 09E+01 05750 1139E+13
Cs-135 3.4477E-06 42.04 84 08 0.00E+00 145E-04 2 90E-04 08500 1 595E+12
Cs-137 2 8731E+00 42.04 8408 0 00E+00 1.21E+02 2 42E+02 1.2500 2 968E+11
Eu-154 8.2053E-02 4204 84 08 0 00E+00 3 45E+00 6 90E+00 17500 1.245E410
Eu-155 3.9134E-02 42.04 8408 0 00E+00 1.65E+00 3 29E+00 2.2500 2611E+10
Fe-55 6.7429E-03 4204 8408 0 00E+00 2 83E-01 5 67E-01 2.7500 1 502E408
H-3 1 0599E-02 4204 84 08 0 00E+00 4 46E-01 8 91E-01 3.5000 1 666E+07
1-129 7 5300E-07 42.04 84 08 0 00E+00 3 17E-05 6 33E-05 5.0000 4 999+
Kr-85 2 8595€-01 42 04 84 08 0 00E+00 1 20E+01 2 40E+01 7 0000 5 573E+00
Np-237 9.5479E-06 4204 84 08 0 00E+00 4 01E-04 - 8 03E-04 11.0000 6.282E-01
Pa-231 8 9297E-10 4204 8408 0 00E+00 3 75E-08 7 S1E-08
Pb-210 3.7609E-12 42.04 84 08 0 O0E+00 1 58E-10 3 16E-10
Pm-147 2.5452E+00 4204 84 08 0 00E+00 1 07E+02 2 14E+02
Pu-238 2 0S50E-02 42 04 B84.08 0 00E+00 8 64E-0t 1 73E+00
Pu-239 4.2838E-04 4204 84 08 0 00E+00 1 80E-02 3 60E-02
Pu-240 2 4401E-04 4204 84.08 0 00E+00 1 03E-02 2 05E-02
Pu-241 6 8764E-02 4204 84.08 0 00E+00 2 BOE+00 5 78E+00
Pu-242 3 6329E-07 42 04 84 08 0 00E+00 1 53E-05 3 05E-05
Ra-226 3 8045E-11 4204 8408 0 00E+00 1 60E-09 3 20E-09
Ra-228 2.9902E-15 4204 84 08 0 00E+00 1 26E-13 2S51E-13
Ru-106 1 9055E-01 42.04 84.08 0 00E+00 8 01E+00 1 60E+01
Se-79 1.2936E-05 4204 84.08 0 00E+00 5 44E-04 1 09€E-03
Sn-126 1.1574E-05 4204 84.08 0 00E+00 4 87E-04 9 73E-04
Sr-90 2.7505E+00 4204 84 08 0 00E+00 1 16E+02 2 31E+02
Tc-99 4.2239E-04 4204 84 08 0 00E+00 17BE-02 3 55E-02
Th-229 1 8848E-12 4204 84.08 0 00E+00 7 92E-11 1 58E-10
Th-230 17042E-08 4204 84 08 0 00E+00 7 16E-07 1 43E-06
Th-232 7 8132E-15 4204 84 08 0 00E+00 3 2BE-13 6 57E-13
T1-208 4 4063E-08 42 04 84 08 0 00E+00 1 85E-06 3 70E-06
U-232 1.3151E-07 42 04 84 08 0 00E+00 § 63E-06 1 11E-05 Thermal Power
U-233 1 9564E-09 4204 8408 0 00E+00 8 22E-08 1 64E-07 Heat B ding
U-234 18371E-04 4204 84 08 0 00E+00 7 72E-03 1 54E-02 - Output ~~ Heat Output
U-235 -2 7235E-06 4204 000 4 41E-03 4 30E-03 441E-03 (Watts) (Watts)
U-236 1 5493E-05 4204 84 08 0 00E+00 6 51E-04 1 30E-03 2.13E400 3.26E400
U-238 -4 2851E-09 4204 000 5 97E-05 5 95E-05 5 97E-05 Total Total
Y-90 2.7505E+00 42 04 84 08 0 00E+00 1 16E+02 2 31E+02
Other Radionuchdes 2 16E+02 4 32E402
IU. Template Selection S v; Burnup S . and Checks. <+ & v 5 - *Zdk
Template Sel n S 4
From SFD Used |Basis for Parameter Differences:
Reactor Moderator: LIGHT WATER LIGHT WATER
Fuel Cladding ALUM ALUM
BOL HM C. U U
BOL Enri 1t %:| 92 00045093 6010 100
[Burnup Summary (MWd)* |Basis for bumup used in
From SFD Estsnated 1
Nominat [ 42.04]Nomenal bumcp assumed o be 2% of BOL heavy metal mass
Bounding | 84 08]Bounding bumup assumed to be twice nommnal bumup
Checks
Estimated Bumup/
p Given Burnup Esti dEOL H EOL HM
inal | 0 06] [ 098]
Bounding:| 012]
"Reactor shutdown, core removal, storage, shipping or other date confirming that irradiation ceased for fuel
*Total burnup for all fuel assocated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWA/MT)
DOE/SNF/REP-078 March 2003
Revision 0 Page C-526 of C-581
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Fue! Radionuchde Inventory Worksheet * -

L Fuel and Template Information ;. .5 Estimated
Fuet Name PURDUE UNIVERSITY-MTR-SI "Fuel decay start date. 2035 Canister usage
SNFID# 178 Estimates as of 2010 18°x10"
Fuel Units & Descr, 16 - 10 FLAT PLATES Template ATR (Light Water, Alum , 60 to 100%, U}
Heavy Metal Mass BOL=18 182kg EOL=18 182kg 2Template Burnup(MWd): 3672
ROD Storage Ste SRS Template BOL Heavy Metal Mass (MT) 000116689
- Template Decay Time 5 years
I, Estmates =. - - m Xn Xy b Yn Yo Gamma Sources
- ~ Photon Total
‘ -+ CUMWdFrom ~° : >Nommal ~° BoundingFuel [nihial Activity Nominal Fuel  Bounding Fuel Energy .. Photons/sec
Radionuchide ) “Template Fuel Bumup (MWd)® Bumup (MWd)* (ci) ) ies(C (Ci) Group - (bounding)
Ac-227 1.4545E-10 344 38 688.76 0 00E+00 5 01E-08 1 00E-07 Avg MeV
Am-241 1.1190E-03 34438 688 76 0 00E+00 3 85E-01 7.71E-01 00150 1329E+14
Am-242m 4.5425E07 344 38 €88 76 0 00E+00 1.56E-04 3 13E-04 00250 2863E+413
Am-243 1.4921E-06 344 38 688 76 0 COE+00 6 14E-04 1.03E-03 00375 2 642E+13
C-14 5 7244E-09 344 38 €88 76 0 00E+00 1 97E-06 3 4E-06 00575 2.598E+13
C+-36 1.3124E-32 344 38 688 76 0 O0E+00 4 52E-30 9 04E-30 0 0850 1 656E+13
Cm-243 2 3676E-07 344 38 €88 76 0 00E+00 8 15E-05 1.63E-04 01250 1434E413
Cm-244 5.2042E-05 344 38 €88 76 0 00E+00 1.79E-02 3.58E-02 0.2250 1 404E+13
Co-60 3 B208E-0S 344 38 68876 0 00E+00 1.326-02 2.63E-02 03750 6 7TH4E+12
Cs-134 4 8693E-01 34438 688 76 0 QOE+00 1 68E+02 3 35402 05750 9332E+13
Cs-135 3 4477E-06 344 38 688 76 0.00E+00 1.19E-03 2.37E-03 0 8500 1.307E+13
Cs-137 2 8731E+00 344 38 €88 76 0 00E+00 9 89E+02 1.98E+03 1.2500 2.431E+12
Eu-154 B8 2053E-02 344 38 638 76 0 00E+00 2 83E+01 5 65E+01 17500 1 020E+11
Eu-155 3 9134E-02 344 38 €8876 0 00E+00 1.35E401 2.70E+01 2.2500 2139E+11
Fe-55 6 7429E-03 34438 €38 76 0 DOE+00 2.326+00 4 64E+00 2.7500 1.230E+09
H3 1 0599E-02 34438 €88 76 0 D0E+00 3 65E+00 7.30E+00 35000 1.365E408
1-129 7 5300E-07 344.38 68876 0 00E+0Q 2.59E-04 5 19E-04 50000 41936402
Kr-85 2 8595E-01 344.38 688 76 0 00E+00 9 85E+01 197E+02 7 0000 4 679E+01
Np-237 9 5479E-06 344 38 68876 0 00E+00 3 29E-03 6 586-03 11.0000 5277E+00
Pa-231 8 9297E-10 344.38 688 76 0 00E+00 3 08E-07 6 15607
Pb-210 3 7609E-12 344.38 688 76 0 00E+00 1.30E-09 2 59E-09
Pm-147 2 5452E+00 344.38 688 76 0 00E+00 B 77E+02 1 75E+03
Pu-238 2 0550E-02 344.38 688 76 0 00E+00 7 08E+00 142E+01
Pu-239 4 2838E-04 344.38 688 76 0 00E+00 1 48E-01 2 95E-01
Pu-240 2 4401E-04 344 38 688 76 0 00E+00 8 40E-02 1 68E-01 N
Pu-241 6 8764E-02 344 38 688 76 0 0OE+00 2.37E+01 4 T4E+01
Pu-242 3 6329E-07 344 38 688 76 0 0OE+00 1 25E-04 2 S0E-04
Ra-226 3 8045E-11 344 38 688 76 0 00E+00 131E-08 2 62E-08
Ra-228 2 9902E-15 344 38 688 76 0 COE+00 1 03E-12 2 06E-12
Ru-106 1 9055E-01 344 38 688 76 0 00E+00 6 56E+01 1 31E402
Se-79 1.2936E-05 344 38 688 76 0 00E+00 4 45E-03 8 91E-03
Sn-126 1 1574E-05 344 38 688 76 0 00E+00 3 99E-03 7.97E-03
Sr-90 2.7505E+00 344 38 688 76 0 00E+00 9 47E+02 1.89E+03
Tc-89 4.2239E-04 344 38 688 76 0 00E+00 145E-01 2.91E-01
Th-229 1 8848E-12 344 38 688 76 0 O0E+00 6 49E-10 1.30E-09
Th-230 1 7042E-08 344 38 688.76 0 00E+00 5 87E-06 1.17E-05
Th-232 7.8132E-15 344 38 688 76 0 00E+00 2 69E-12 5.38E-12
TL208 4.4063E-08 344 38 688.76 0.00E+00 1.52E-05 3 03E-05
U-232 1.3151E-07 344 38 688.76 0 00E+00 4.53E-05 9 DGE-05 Thermal Power
U-233 1.9564E-09 34438 688.76 0 00E+00 6.74E-07 1.35E-06 1 Heat B g
U234 1.8371E-04 34438 688.76 0 00E+00 6.33E-02 127E-01 Outpt © Heat Output
U-235 -2.7235E-06 34438 000 7 47E-03 6.53E-03 7 47E-03 (Watts) ~ ___ (Watts)
U-236 1.5493E-05 34438 688 76 0 00E+00 5.34E-03 107E-02 1 75E+401 3.49E4+01
U-238 -4.2851E-09 34438 000 4 95E-03 4 95E-03 4 95E-03 Total Total
Y-90 2.7505E+00 34438 68876 0 00E+00 9 47E+02 1 89E+03
Other Radionuchdes 1.77E+03 3 54E403
TIL. T .. RQelertion Si v,Bl\lﬂllp" l.lll‘l Chedcks « ¢ ™ ="7 £ izl
[Template S y - - . B .
From SFD Used Basis for Parameter Differences: -
Reactor M 2 UGHT WATER LIGHT WATER Thes Template was used for the following reasans.
Fuel CI ALUM ALUM [Thes fuel matches ATR Template on ak but one p: making ATR a
BOL HM Constituents [1] ] jmatch,
BOL Enrichment %.| 19 0001402 60 to 100
[Burnup Summary (MWd)* |Basis for bumup used in - i
From SFD Estimated 1
Nominal | 344.38]Nominal bumup assumed o be 2% of BOL heavy metal mass
Bounding | 688 76]Bouning bumup assumed 1o be twioe nominal bumup
Checks B . .
Estimated Bumup/
p p Given Burup E: d EOL HWGiven EOL HM
inal [ 006 098
Boundsng | 0 12|
*Reactor shutck core , storage, g or other date confirming that irradiation ceased for tuel
2Total bumup for alt fuel clated with this heet must be divided by BOL heavy metal mass to get specific bumup values (MWAMT)
DOE/SNF/REP-078 March 2003
Revision 0 Page C-527 of C-581



Fuel Radionuclide Inventory Worksheet

L Fuel and Template Information ;5 .0 2 Estimated
Fuel Name R-2 SVTR (U3Si2 LEU) SWEDEN "Fuet decay start date: 1996 Canister usage
SNF ID #: 942 Estimates as of: 2010 18"x10"
Fuel Units & Descr: 183- MTR TYPE Template: ATR (Light Water, Alum., 60 to 100%, U)
Heavy Metal Mass: BOL=35147kg, EOL=308 977kg *Template Burnup(MWd): 3672
ROD Storage Site* SRS Template BOL Heavy Metal Mass (MT): 000116689
Template Decay Time: 10 years
I, Estimates = ~» "».8 m Xn Xp b Yo Yo Gamma Sources
B . - N Photon Total
- CVMWd From Nominal Bounding Fuel |nital Activty.  Nomunal Fuel - Bounding Fuel Energy  Photons/sec
Rad Template Fuel Burnup (MWd)® Burmnup (MWd)* (C) Inventones(Ci) Inventonies(Ci) Group (bounding)
Ac-227 2 8404E-10 40,241 32 80,482 63 0 00E+00 1 14E-05 2.29E-05 Avg MeV -
Am-241 14935E-03 40,241.32 80,482 63 0 00E+00 6 01E+01 1 20E+02 0.0150 1035E+16
Am-242m 4 4390E-07 40,241 32 80,482 63 0 DOE+00 179E-02 3 57E-02 00250 2.304E+15
Am-243 1 4913E-06 40,241 32 80,482 63 0 OOE+00 6 00E-02 1.20E-01 00375 2 00BE+15
C-14 57217E-09 40,241 32 80,482 63 0 0OE+00 2 30E-04 4 60E-04 00575 2 122E+15
CH36 1.3124E-32 40,241 32 80,482 63 0 00E+00 5 28E-28 1 06E-27 00850 1.291E+15
Cm-243 2 0967E-07 40,241 32 80,482 63 0 00E+00 8 44E-03 1 69E-02 01250 9 C30E+14
Cm-244 4.3001E-05 40,241.32 80,482 63 0 00E+0Q 1 73E+00 3 46E+00 02250 1 108E+15
Co-60 19798£-05 40,241 32 80,482 63 0 00E+D0 7 97E-01 1 59E+00 0.3750 4 968E+14
Cs-134 9 0795E-02 40,241 32 80,482 63 0 00E+00 3 65E+03 7 31E+03 0 5750 8 066E+15
Cs-135 34477E-06 40,241 32 80,482 63 0 00E+00 1 396-01 2.77E-01 0.8500 3934E+14
Cs-137 2 5588E+00 40,241 32 80,482 63 0 00E+00 1 03E+05 2 06E+05 1.2500 1.280E+14
Eu-154 5 4847E-02 40,241 32 80,482 63 0 0OE+00 2 21E+03 4 41E+03 17500 4 6756412
Eu-155 1 9469E-02 40,241 32 80,482.63 Q0 00E+00 7 83E+02 157E+03 22500 3091E+11
Fe-55 1779703 40,241 32 80,482.63 0 00E+00 7 16E+01 1 43E+02 27500 4.313E+09
H3 8 0065E-03 40,241 32 80,482.63 0 00E+00 3 22E+02 6 44E+02 3.5000 5 135E+08
i-129 7 5300E-07 40,241 32 80,482.63 0 00E+00 3 03€-02 6 06E-02 5 0000 4.2B7E+04
Kr-85 2 0705E-01 40,241 32 80,482.63 0 00E+00 8 33E+03 1 67E+04 7 0000 4 764E+03
Np-237 9 5507E-06 40,241 32 80,482 63 0 0CE+D0 3 84E-01 7 6SE-01 11 0000 5.360E+02
Pa-231 12740E-09 40,241 32 80,482 63 0 00E+00 5 13E-05 1 03E-04
Pb-210 1 1838E-11 40,241 32 80,482 63 0 00E+0Q 4 76E-07 9 53E-07
Pm-147 6 7974E-01 40,248 32 80,482 63 0 00E+00 2 74E+04 5 47E+04
Pu-238 1 9755€-02 40,241 32 80,482 63 0 00E+00 7 95E402 1 59E+03
Pu-239 4 2838E-04 40,241 32 80,482 63 0 00E+00 1 72E401 3 45E+01
Pu-240 2 4390E-04 40,241 32 80,482 63 Q 00E+D0 9 81E+00 1 96E+01
Pu-241 5 4058E-02 40,241 32 80,482.63 0 00E+00 2 18E+03 4.35E+03
Pu-242 3 6329E-07 40,241 32 80 482 63 0 00E+00 146E-02 2 RE-02
Ra-226 8 3742E-11 40,241 32 80,482 63 0 00E+00 3 37E-06 6 74E-06
Ra-228 S 7734E-15 40,241 32 80.482 63 0 DOE+00 2 32E-10 4 65E-10
Ru-106 6 1356E-03 40,241 32 80,482 63 0 00E+00 2 47E+02 4 H4E+02
Se-79 1 2936E-05 40,241 32 80,482 63 0 0OE+00 5 21E-01 1.04E+00
Sn-126 1 1574E-05 40,241 32 80,482 63 0 DOE+0Q 4 66E-01 9 32E-01
Sr-90 2 4417E+00 40,241 32 80,482 63 0 00E+00 9 83E+04 1.97E+05
Tc-99 4 2239E-04 40,241 32 80,482 63 0 00E+00 1 70E+01 3 40E+01
Th-229 2 8568E-12 40,241 32 80,482 63 0 00E+00 1 15E-07 2 30E-07
Th-230 2 5310E-08 40,241 32 80,482 63 0 00E+00 1 02E-03 2 4E-03
Th-232 1 1631E-14 40,241 32 80,482 63 0 00E+00 4 68E-10 9 36E-10
T1-208 4 6705E-08 40,241 32 80,482 63 0 0OE+00 1 88E-03 3 76E-03
U-232 1 3151E-07 40,241 32 80,482 63 0 00E+00 S 29E-03 1 06E-02 Thermal Power
U-233 2 1650E-09 40,241 32 80,482 63 0 00E+00 8 71E-05 1 74E-04 J Heat Bounding
U-234 1 8399E-04 40,241 32 80,482 63 0 0CE+00 7 40E+00 1 48E+01 Output ' . Heat Output
U-235 -2.7235E-06 40,241 32 0.00 1 51E-01 4.11E-02 151E-01 (Watts) - (Watts)
U-236 1 5493€-05 40,241.32 80,482 63 0 00E+00 6.23E-01 1.25E+00 1.27E403 2.55E403
U-238 -4.2851E-09 40,241 32 000 9 47E-02 9 45E-02 9 47E-02 Total Total
Y-90 2 4423E+00 40,241.32 80,482 63 0 0OE+00 9 83E+04 1 97E+05
Other Radionuchdes 1 00E+05 2 00E+05
T, Template Selection S v, Burnup Summary, and Checks “ i+ oo 4, etk
Template S y - |
From SFD Used [Basis for Parameter Ditferences:
Reactor Moderator LIGHT WATER UGHT WATER [This Template was used for the following reasons®
Fuel Cladding ALUM ALUM IThes fuel maiches ATR Template on all but one ) makang ATR 2 bt
BOL HM Constituents Y] 1] maich.
BOL Enti % 19 84262055 60 to 100
|Bumup Summary (MWd)* |Basis for b p used In
From SFD Estimated
Nominall 40,241 32|Nommal bumup calculated rom the heavy metal mass destroyed.
Boundng { B0 482 63]Bounding bumup assumed o be twice nominal bumup.
Checks
Estimated Burnup/
Burnup ph Given Burnup L EOL HWGiven EOL HM
Nominal | 0 36| i 101]
Boundmng | 073
'Reactor shutdown, core removal, storage, shepping o other date confirming that irradiation ceased for tuel
*Total bumup for alt fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific burnup values (MWA/MT).
DOE/SNF/REP-078 March 2003
Revision 0 Page C-528 of C-581
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. Fuel Radionuclide Inventory Worksheet + >

1. Fuel and Template Information 2, 7. ¢ . Estmated
Fue! Name R-2 SVTR (UALX HEU)} SWEDEN Fuel decay start date 1996 Canister usage®
SNFID# 801 Estimates as of. 2010 18*x10*
Fuel Units & Descr 450 - MTR TYPE Template: ATR (Light Water, Alum , 60 to 100%, U}
Heavy Metat Mass  BOL=111015kg EOL=59.85kg *Template Burnup(MWd) 367.2
ROD Storage Ste SRS Template BOL Heavy Metal Mass (MT) 000116689
Template Decay Time 10 years
11, Estmates ; ~ «. & m X Xp b ¥n Yo Gamma Sources
; Photon Total
CU/MWd From -B I Bounding Fuel [nmiat Activity  Nominal Fuel  Bounding Fuel Energy  Photons/sec
Rad| fid - . Template Fuel Burnup (MWd)® Burnup (MWd)* (%)) Inventones(Ci)  Inventories(Ci) Group - (bounding)
Ac-227 2 B404E-10 48,454.25 96,908 50 0 00E+00 1.38E-05 2 75E-05 Avg MeV —
Am-241 1 4935E-03 48,454.25 96,908 S0 0.00E+00 7.24E+01 1 45E402 00150 1.318E+16
Am-242m 4 4390E-07 48,454.25 96,908 50 0 00E+00 2.15E-02 4 30E-02 00250 2.774E415
Am-243 1 4913E-06 48,454.25 96,908 50 0 00E+00 7.23E-02 1 45E-01 00375 2418E415
C-14 5 7217E09 48,454.25 96,908 50 0 00E+00 277E-04 5 54E-04 00575 25556415
C136 1 3124E-32 48,454.25 96,908 50 0 DOE+00 6 36E-28 127E-27 00850 1.554E+15
Cm-243 2 0967E-07 48,454 25 96,908.50 0 00E+00 1 02E-02 2 03E-02 01250 1.087E+15
Ccm-244 4 3001E-05 48,454 25 96,908.50 0 00E+00 2 D8E+00 4 17E+00 0.2250 1.335E+15
Co-60 1 9798E-05 48,454 25 96,908 50 0 00E+00 9 59E-01 1 92E+00 0 3750 5.982E+14
Cs-134 9 0795E-02 48,454 25 96,908 50 0 00E+00 4 40E+03 8 BOE+03 05750 9712E+415
Cs-135 3.4477E-06 48,454 25 96,908 50 0 0OE+00 167E-01 3 34E-01 0 8500 4 737E+14
Cs-137 2.5588E+00 48,454.25 96,908 50 0 0OE+00 1 24E405 2 4BE+05 1.2500 1.542E+14
Eu-154 5 4847E-02 48,454.25 96,908 50 0 00E+00 2 66E+03 § 32E+03 17500 5 630E+12
Eu-155 1 9469E-02 48,454.25 96,908 50 0 00E+00 9 43E+02 1 89E403 22500 3722E411
Fe-55 1 7797E-03 48,454.25 96,908 50 0 00E+00 8 62E+01 1.72E402 27500 5 1936409
H-3 8 DO65SE-03 48,454.25 96,908 50 0 00E+00 3 88E+02 7.76E+02 3.5000 6 183E408
-129 7 5300E-07 48,454.25 96,908 50 0 00E+00 3 65E-02 7.30E-02 5.0000 5 137E404
Kr-85 2 0705E-01 48,454.25 96,908 S0 0.00E+00 1 00E+04 2 01E+04 7.0000 5 707E+03
Np-237 9 5507E-06 48,454.25 96,908 50 0.00E+00 4 63E-01 9.26E-01 11 0000 6 421E+02
Pa-231 1 2740E-09 48,454.25 96,908 50 0 00E+00 6 17E-05 1.23E-04
Pb-210 1 1838E-11 48,454 25 96,908.50 0 0OE+00 5 74E-07 1 15E-06
Pm-147 6 7974E-01 48,454 25 96,908 50 0 00E+00 3.29E+04 6 59E+04
Pu-238 1 9755E-02 48,454 25 96,908 50 0 00E+00 9 57E+02 191€+03 )
Pu-239 4.2838E-04 48,454.25 96,908 50 0 00E+00 2 0BE+01 4 15E+01
Pu-240 2 4390E-04 48,454.25 96,908 50 0 00E+00 1 18E+01 2 36E+01
Pu-241 5 4058E-02 48,454.25 96,908 50 0 00E+00 2 62E403 S 24E+03
Pu-242 3 6329E-07 48,454.25 96,908 50 0 00E+00 176E-02 3 52E-02
Ra-226 8.3742E-11 48,454.25 96,908 50 0 00E+00 4 06E-06 8 12E-06
Ra-228 57734E-15 48,454.25 96,908 50 0 00E+00 2 80E-10 5.59E-10
Ru-106 6 1356E-03 48,454.25 96,908 50 0 00E+00 2 97E+02 5 95E+02
Se-79 1 2936E-05 48,454.25 96,908 50 0 00E+00 6 27E-01 1.25E+00
Sn-126 1 1574E-05 48,454.25 96,908 50 0 00E+00 5 61E-01 1.12E400 )
Sr-90 2 4417E+00 48,454.25 96,908 50 0 00E+00 1 18E+05 2.37E+05
Tc-99 4 2239E-04 48,454.25 96,908 50 0 00E+00 2 05E+01 4 09E+01
Th-229 2 8568E-12 48,454 25 96,908 50 0 00E+00 1.38E-07 2 77E-07
Th-230 2 5310E-08 48,454 25 96,908.50 0.00E+00 1.23E-03 2 45E-03
Th-232 1 1631E-14 48,454 25 96,908 50 0 O0E+0Q 5 64E-10 1 13E-09
TH208 - 4 6705E-08 48,454.25 96,908 50 0 OOE+00 2.26E-03 4 53E-03
U-232 1.3151E07 48,454.25 96,908 50 0 00E+00 6 37E-03 1 27E-02 Thermal Power
U-233 2 1650E-09 48,454.25 96,908 50 0 00E+00 1 05E-04 2 10E-04 I Hoat d
u-234 1 8399E-04 48,454.25 96,908 50 0 00E+00 8 91E+00 178E+401 Outpat Heat Output
U-235 -2 7235E-06 48,454.25 000 2 22E-01 9 00E-02 2.22E-01 (Watts) * (Watts)
U-236 1.5493E-05 48,454.25 96,908 50 0 00E+00 7 51E-01 1.50E+00 1.53E+03 3.07E403
U-238 ~4 2851E-09 48,454.25 000 2 79E-03 2 58E-03 2.79E-03 Total Total
Y-80 2 4423E+00 48,454.25 96,908 50 0 00E+00 1 18E+05 2.37E+05
Other Radronucides 1 20E+05 2 41E+05
TU. Template Selection S Y, Burnup S -y, and Checks <id Jig.> & 5.
Temp S y -
From SFD Used |Basis for P Drfferences:
F M LIGHT WATER LIGHT WATER
Fue! Cladd: ALUM ALUM
BOL HM C. u U .
BOL Enrichment % 92.5168132 60 to 100
Burmup Summary (Mwa)‘ - i~ IBasts for bumup used in ;
From SFD Estimated |
Nominat | 48 454.25{Nominal bumup caloulated rom the heavy metal mass destroyed
Bounding'| 96 908.50]Bounding bumup assumed 1o be twice nommal burmup *
Checks . - I - s ]
Estimated Bumup/
Bumup ¥ Given Bumup Estimated EOL HWGiven EOL HM
PP l 139
Bounding | 2.77] - X

'Reactor shutdown, core removal, storage, shipping or other date confirming that imadiaton ceased for fuel
*otal bumup lor alf fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumnup values (MWdAMT) -

DOE/SNF/REP-078 March 2003
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Fuel Radionuclide Inventory Worksheet .

—

{

L Fuoel and Template Information;”: 7 : -og Estimated
Fuel Name* RA-3 (UALX-HEU) (ARGENTINA) "Fuel decay start date 1987 Canister usage"
SNF ID #: 634 Estunates as of: 2010 18°x10"
Fuel Units & Descr, 32 - 19 CURVED PLATES Tempiate: ATR (Light Water, Alum , 60 to 100%, U)
Heavy Metal Mass  BOL=5 722kg, EQL=4 535kg *Template Burnup(MWd): 3672
ROD Storage Site SRS TYemplate BOL Heavy Metal Mass (MT): 000116689
T late Decay Time* 20 years
11, Estimates » 51 "o~ m X Xu b Yo Yo Gamma Sources
- - Photon Total
CU/MWd From . Nominal - Bounding Fuel Inmal Activity Nominal Fuel  Bounding Fuel Energy  Photons/sec
Radionuclide  ° Template Fuel Burnup (MWd)® Bumup (MWd)? (C1) Inventones(Ci) Inventories(Ci) Group (bounding)
Ac-227 6 6313E-10 1,066 72 2,13345 0 00E+00 7.07E-07 141E-06 Avg MeV -
Am-241 2 DO60E-03 1,066 72 2,13345 0 00E+00 2 14E4+00 4.28E+00 00150 2.252E414
Am-242m 4.2429€E-07 1,066 72 2,133 45 0 00E+00 4.53E-04 9 05E-04 00250 4 683E+13
Am-243 14899E-06 1,066 72 2,13345 0 00E+00 1.59E-03 3 18E-03 00375 4 085E+13
C-14 5 7135E-09 1,066 72 2,133 45 0 O0E+00 6.09E-08 1 22E-05 00575 4.375E+13
Ci-36 13124E-32 1,066 72 2,13345 0 00E+00 1.40E-29 2 BOE-29 00850 2 644E+13
Cm-243 1 B443E-07 1,066 72 2,13345 0 00E+00 1.75E-04 351E-04 01250 1789E+13
Cm-244 2 9330E-05 1,066 72 2,13345 0 00E+00 3.13E-02 6 26E-02 0.2250 2281413
Co-60 5 3186E-06 1,066 72 2,133 45 0 00E+00 5 67E-03 113E-02 0.3750 9930E+12
Cs-134 3 1563E-03 1,066 72 2,13345 0 00E+00 3.37E+00 6 73E+00 05750 1 620E+14
Cs-135 3 4477E-06 1066 72 2,133 45 0 00E+00 3 68E-03 7 36E-03 0 8500 2 738E+12
Cs-137 2 0313E+00 1,066 72 2,13345 0 00E+00 2.17E+03 4 33E+03 1.2500 1 564E+412
Eu-154 2 4513E-02 1,066 72 2,133.45 0 00E+00 2 61E+01 5 23E+01 17500 7 177E+10
Eu-155 4 8175E-03 1,066 72 2,13345 0 00E+00 5.14E+00 1 03E+01 22500 6.206E+06
Fe-55 1 2397E-04 1,066 72 2,133 45 0 00E+00 1 3REQ1 2 64E-01 27500 3 559E+06
H-3 4 5697E-03 1,066 72 2,13345 0 00E+00 4 87E+00 9 75E+00 3.5000 1 635E+04
1-129 7 S5300E-07 1,066 72 2,133.45 0.00E+0D0 8 03E-04 161E-03 5.0000 9.247E4+02
Kr-85 1 0850E-01 1,066 72 2,133.45 0 00E+00 1.16E+02 2 31E+02 7 0000 1 021E+02
Np-237 9 5561E-06 1,066 72 2,13345 0 00E+00 1 02E-02 2 04E-02 11.0000 1 144E+01
Pa-231 2 0359E-09 1,066 72 2,133 45 0 00E+00 2.17E-06 4 34E-06
Pb-210 4 9728E-11 1,066 72 2,13345 0 00E+00 5 30E-08 1 06E-07
Pm-147 4 8502E-02 1,066 72 2,13345 0 00E+00 5 17E+01 1 03E+02
Pu-238 1 8254E-02 1,066 72 2,13345 0 00E+00 1 95E+01 3 89E+01
Pu-239 4.2810E-04 1,066 72 2,133 45 0 00E+00 4 57E-01 9 13€-01
Pu-240 2 4368E-04 1,066 72 2,133 45 0 OOE+00 2 60E-01 5.20E-01
Pu-241 3 3415E-02 1,066 72 2,13345 0 O0E+00 3 56E+01 7 13E+01
Pu-242 3 6329E-07 1,066 72 2,13345 0 O0E+00 3 8BE-04 7 75E-04
Ra-226 2 2854E-10 1,066 72 2,133 45 0 00E+00 2 44E-07 4 88E-07
Ra-228 1.2426E-14 1,066 72 2,13345 0 00E+00 133E-11 2 65E-11
Ru-106 6 3589€-06 1,066 72 2,133 45 0 0CE+00 6 78E-03 1 36E-02
Se-79 1.2933E-05 1,066 72 2,13345 0 00E+00 1 38E-02 2 76E-02
Sn-126 1 1574E-05 1,066.72 2,133 45 0 00E+00 123E-02 2 47E-02
Sr-90 1 9248E+00 1,066.72 2,13345 0 OCE+00 2 05E+03 4 11E+03
Tc-99 4 2239E-04 1,066 72 2,133 45 0 00E+00 4 S51E-01 9 01E-01
Th-229 5 0953E-12 1,066 72 2,13345 0 00E+00 5 44E-09 1.09E-08
Th-230 4 1885E-08 1,066.72 2,13345 0 00E+00 4 47E-05 8.94E-05
Th-232 1 9270E-14 1,066.72 2,13345 0 00E+00 2 06E-11 4.11E-11
TH208 4 6024E-08 1,066.72 2,13345 0 00E+00 4 NE-05 9 82E-05
U-232 1.2582E-07 1,066.72 2,13345 0 00E+00 134E-04 2 68E-04 Thermal Power
U-233 2 5825E-09 1,066.72 2,13345 0 00E+Q0 2 75E-06 5.51E-06 N ] Heat, B g -~
U-234 1 8450E-04 1,066.72 2,13345 0 00E+00 1 97E-01 3 94E-0t Output . Heat Output
U-235 -2 7235E-06 1,066.72 000 111E-02 8 22E-03 1.11E-02 (Watts) {Watts) -
U-236 1.5493E-05 1,066.72 213345 0 00E+00 1 65E-02 3.31E-02 2.54E401 5.09€E+01
U-238 -4 2851E-09 1,066 72 000 193E-04 1 88E-04 1 93E-04 Total Total
Y-90 1.9254E400 1,066.72 2,13345 0 00E+00 2 05E+03 4.11E+03
Othes Radionuchdes 2 06E+03 4 13E+03
1. Template Selection S v, Burnup Summary, and Checks .- 0 "2,
Template S y ; |
From SFD Used |Bass for Par Distfer
Reactor Moderator| LIGHT WATER LIGHT WATER
Fuel Claddir ALUM ALUM
BOL HM C. U U
BOL Ennchment % 89 96321383 6010 100
IBumup Summary (MWd)* Basis for bumup used In esti
From SFD Estimated
Nommal | 1,066 72Nomnal bumup calculated from the heavy metal mass destroyed.
Bounding | 2,133 45{Bounding bumup assumed to be twice nomnal bumup.
Checks :
Estimated Bumup/
p p Given Burnup d EOL HM/Given EOL HM
Nominal | 059 { 101}
Boundmg-| 118
'Reactor core 1, storage, shipping of other date confirming that iradiabion ceased for fuet
*Total bumup for at fuel assodated with tus worksheet must be divided by BOL heavy metal mass to get specific burnup values (MWdAMT)
DOE/SNF/REP-078 March 2003
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Fuel Radionuchide Inventory Worksheet -~ !

L Fuel and Template Information : ;750 o> Estimated
Fuel Name RA-3 (UALX-HEU) (ARGENTINA) "Fuel decay start date 1987 Canster usage
SNFID# 636 Estimates as of 2010 18°x10'
Fuel Units & Descr 207 - 19 CURVED PLATES Template ATR (Light Water, Alum , 60 to 100%, U)
Heavy Metal Mass BOL=37.84kg; EOL=30 13%g Template Burnup(MWd) 367.2
ROD Storage Ste: SRS Template BOL Heavy Metal Mass (MT) 000116689
- - Template Dacay Time 20 years
11. Estimates < -afw -2 m ~ X Xp b Yn Yo Gamma Sources
- -, - R ‘ Photon Total
* CUMWdFrom Nomunal Bounding Fuel [nitial Activity  Nommal Fuel  Bounding Fuel Energy ° Photons/sec
Radwonuclide . Template” . Fuel Bumup (MWd)*. Bummup (MWd)® ~ (ci) Inventones(Ci) Inventones(Ci) ' - Group'  (bounding)
Ac-227 6 6313E-10 7,292 43 14,584 86 0 00E+00 4 84E-06 9 67E-06 Avg MeV —
Am-241 2 DO6OE-03 7,292 43 14,584 86 0 00E+00 1 46E401 2 93E+01 00150 1.540E+15
Am-242m 4 2429E-07 7,292 43 14,584 86 0 00E+00 3 09E-03 6 19E-03 00250 3201E+14
Am-243 1 4899E-06 7,292 43 14,584 86 0 00E+00 1 09E-02 2.17E-02 00375 2792E+14
C-14 5 7135E-09 729243 14,584 86 0 00E+00 4 17E-05 8.33E-05 00575 2 991E+14
Ci-36 13124E-32 7.29243 14,584 86 0 00E+00 9 57E-29 1 91E-28 00850 1 807E+14
Cm-243 1 6443E-07 7,292 43 14,584 86 0 D0E+00 1 20E-03 240E-03 01250 1223E+14
Cm-244 2 9330E-05 7,292 43 14,584 86 0 00E+00 2 14E-01 4.28E-01 02250 1 550E+14
Co-60 5 3186E-06 7,292 43 14,584 86 0 00E+00 3 88E-02 7 76E-02 0 3750 6 788E+13
Cs-134 3 1563E-03 7,292 43 14,584 86 0 00E+00 2 30E+01 4 60E+01 05750 1107E+15
Cs-135 3.4477E-06 7.292 43 14,584 86 0 DOE+00 2 51E-02 5 03E-02 0 8500 1.872E413
Cs-137 2 0313E+00 7,292 43 14,584 86 0 00E+00 1 4BE+04 2 96E+04 1.2500 1069E+13
Eu-154 2451302 7.292 43 14,584 86 0 00E+00 1 79E+02 3 58E+02 1 7500 4.906E+11
Eu-155 4 8175E-03 7.292 43 14,584 86 0 00E+00 3 51E+01 7 03E+D1 2.2500 4.304E+07
Fe-85 1.2397E-04 7,292 43 14,584 86 0 OCE+00 9 04E-01 1 81E+00 2.7500 2 433E407
H-3 4 5697E-03 7.292 43 14,584 86 0 00E+00 3.33E+01 6 66E+01 35000 1 118E+05
1-129 7 5300E-07 7,292 43 14,584 86 0.00E+00 5 49E-03 1.10E-02 5 0000 6.321E403
Kr-85 1 0850E-01 7,292 43 14,584 86 0 OOE+00 7 91E+02 1.568E403 7.0000 6 979E+02
Np-237 9 5561E-06 729243 14,584 86 0 00E+00 6 97E-02 1.39E-01 11.0000 7 821E+01
Pa-231 2 0359E-09 7,292 43 14,584.86 0 00E+00 148E-05 2 97E-05
Pb-210 4 9728E-11 7,292 43 14,584.86 0 00E+00 3 63E-07 7 25E-07
Pm-147 4 8502E-02 7,29243 - 14,584 86 0 00E+00 3 54E+02 7 07E+02
Pu-238 1.8254E-02 7,292 43 14,584 86 0 00E+00 1 33E4+02 2 66E+02
Py-239 4.2810E-04 729243 14,584 86 0 00E+00 3 12E+00 6.24E+00
Pu-240 2.4368E-04 7.29243 14,584 86 0 00E+00 1 78E+00 3 55E+00
Pu-241 3.3415E-02 7,292 43 14,584 86 0 00E+00 2 44E402 4 B7E+02
Pu-242 3 6329€-07 7,292 43 14,584 86 0 Q0E+00 2.65E-03 5 30E-03
Ra-226 2.2854E-10 7,292 43 14,584 86 0 00E+00 1.67E-06 3 33E-06
Ra-228 1.2426E-14 7,292 43 14,584 86 0.00E+00 9 06E-11 181E-10
Ru-106 6 3589E-06 7,292 43 14,584 86 0.00E+00 4 64E-02 9.27E-02
Se-79 1.2933E-05 7,292 43 14,584 86 0 00E+00 9 43E-02 1 89E-01
Sn-126 11574E-05 7,292.43 14,584 86 0 00E+00 8 44E-02 1 69E-01
Sr-90 19248E+00 7,29243 - 1458486 0 00E+00 140E+04 2.81E+04
Tc-99 4 2239E-04 729243 14,584.86 0 DOE+00 3 08E+00 6 16E+00
Th-229 5 0953E-12 729243 14,584 86 0 00E+00 3 72E-08 7 43E-08
Th-230 4 1835E-08 7,292 43 14,584 86 0 0OE+00 3 05E-04 6 11E-04
Th-232 1 9270E-14 7.292 43 14,584 86 0 00E+00 141E-10 2 81E-10
TH208 4 6024E-08 ~ 7,292 43 14,584 86 0 00E+00 3.36E-04 6 71E-04
U-232 1.2582E-07 729243 14,584 86 0 00E+00 9 18E-04 1 84E-03 Thermal Power
U-233 2.5825E-09 7,292 43 14,584 86 0 O0E+00 1.88E-05 377E-05 Nominal Heat Bounding _
U-234 1 8450E-04 7.292 43 14,584 86 0.00E+00 1.35E+00 2 69E+00 . Output - Heat Output
U-235 -2 7235E-06 7,292 43 0.00 7.36E-02 5 37E-02 7.36E-02 ) (Watts) (Watts)
U-236 1.5493E-05 729243 14,584 86 0 00E+00 1.13E-01 2.26E-01 1 74E402 3.48E402
U-238 -4 2851E-09 7,292.43 000 1.27E-03 124E03 1.27E-03 Total Total
Y-90 1 9254E+00 7,292 43 14,584 86 0 00E+00 140E404 2.81E+04
Other Radionuchdes 141E+04 2 82E+04
TIL. Template Selection S -y, Burnup S v, and Checks .. 31 07 Le5dis
fTempiate Sel y - - B -
From SFD Used Basis for Par ter Differences:
Reactor Moderator LIGHT WATER LIGHT WATER
Fue! Cladd ALUM ALUM
BOL HM C. U u
BOL Enrichment %] 89 97773401 -~ 60to 100
Burnup Summary (MWd)* v wswen  vr o~ - -|Basis for bumup used in esti
From SFD Estimated B
Nominat [ 7.292.43|Nomnal bumup calculaled from the heavy metod mass destroyed .
Boundwng | B .14,584.86] bumup assumed o be wace nomnal bumup
Checks > e v~
Estimated Bumup/
Burnup Multiplier Grven Burnup Estimated EOL HWGiven EOL HM
inal 061
Bounding | 122
‘Reactor st , core ), storage, shipping or other date confirming that iradiabon ceased for fuel .
*Yotal burnup for all fuel associated with this worksheet must be divided by BOL heavy metal mass 1o get specific bumup values (MWAMT)
DOE/SNF/REP-078 March 2003
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Fuel Radionuchide Inventory Worksheet .

L Fuel and Template Information 3% *c < ¥ Estimated
Fuet Name: RECH-1 (CHILE) "Fuel decay start date: 1999 Canister usage
SNFID # 708 Estimates as of: 2010 18"x10*
Fuel Units & Descr: 58 - MTR TYPE Template: ATR (Light Water, Alum., 60 to 100%, U}
Heavy Metal Mass: BOL=11 873kg, EOL=7 998kg *Template Bumup(MWd): 367.2
ROD Storage Site: SRS Temptlate BOL Heavy Metal Mass (MT): 000116689
Template Decay Time: 10 years
II. Estimates © << m Xo Xp b Yn Ys Gamma Sources
- . Photon ~ Total
C/MWd From Norunal Bounding Fuel intial Acivity  Nomunal Fuel , Bounding Fuel Energy  Photons/sec
Radionuclide Template Fuel Burnup (MWd)® Bumup (MWd)*? {Ci) Inventones{Ci) Inventories({Ci) Group (bounding)
Ac-227 2 8404E-10 3.669 13 7.33826 0 OCE+00 1 04E-06 2 OBE-06 Avg. MeV T
Am-241 1 4935E-03 3,663 13 7,338 26 0 00E+00 5 48E+00 1 10E+01 00150 9 GB0E+14
Am-242m 4 4390E-07 3,669 13 7.338 26 0 00E+00 1 63E-03 3 26E-03 00250 2 100E+14
Am-243 14913E-06 3,669 13 733826 0 00E+00 5 47E-03 1 09E-02 00375 1831E+14
C-14 S 7217E-09 3,669 13 7,338 26 0 00E+00 2.10E-05 4.20E-05 00575 1934E+14
CI-36 13124E-32 3,669 13 7,338 26 0 00E+00 4 82E-29 9 63E-29 00850 1177E+14
Ccm-243 2 0967E-07 3,663 13 7,338 26 0 0CE+00 7.69E-04 1 54E-03 01250 8233E+13
Cm-244 4 3001E-05 3,669 13 733826 0 00E+00 1 58E-01 3 16E-01 0.2250 1011E+14
Co-60 19798E-05 3,663 13 7.338 26 0 00E+00 7.26E-02 1 45E-01 03750 4 530E+13
Cs-134 9 0795E-02 3,669 13 7,338 26 0 O0E+00 333E+02 6 66E+02 Q5750 7 354E+14
Cs-135 3 4477E-06 3,669 13 7,338 26 0 OCE+00 1.27E-02 2 53E-02 0 8500 3587E+13
Cs-137 2 5588E+00 3,663 13 7,338 26 0 00E+00 9 39E+03 1 88E+04 12500 1 168E+13
Eu-154 5 4847E-02 3,669 13 7.338 26 0 00E400 201E+02 4 02E+02 17500 4 263E+11
Eu-155 1 9469E-02 3,669 13 7,338 26 0 00E+00 7 14E+01 1 43E+02 22500 2.818E410
Fe-55 17797E-03 366913 7,338 26 0 O0E+00 6 53E+00 1 31E+0 27500 39336408
H-3 8 0065E-03 3.669 13 7,338 26 0 Q0E+00 2 94E+01 5 88E+0 35000 46826407
1-129 7 S300E-07 3,669 13 7,338 26 0 00E+00 2.76E-03 § §3E-03 50000 3 891E+03
Kr-85 2 0705E-01 3,663 13 7,338 26 0 00E+00 7 60E+02 152E+03 7 0000 43236402
Np-237 9 5507E-06 3.669 13 7,338 26 0 00E+00 3 50E-02 7 01E-02 11 0000 4 864E+01
Pa-231 1 2740E-09 3,669 13 7,338 26 0 OCE+00 4 67E-06 9 35E-06
Pp-210 1 1838E-11 3.669 13 7,338 26 0 00E+00 4 34E-08 8 69E-08
Pm-147 6 7974E-01 3,669 13 7,338 26 0 00E+00 2 49E+03 4 99E+03
Pu-238 1 9755E-02 3,669 13 7,338 26 0 0OE+00 7.25E+01 145E+02
Pu-239 4 2838E-04 3,669 13 7.338 26 0 00E+00 157E+00 3 14E+00
Pu-240 2 4390E-04 3,669 13 7,338 26 0 00E+00 8.95E-01 1 79E+00
Pu-241 5 4058E-02 3,669 13 7.338.26 0 00E+00 1 98E+02 3 97E+02
Pu-242 3 6329E-07 3,669 13 7,338 26 0 00E+00 1.33E-03 2 67E-03
Ra-226 8 3742E-11 3,669 13 7,338.26 0 00E+00 3 07E-07 6 15E-07
Ra-228 S 7734E-15 3,669 13 7,338 26 0 00E+00 2.126-11 4 24E-11
Ru-106 6 1356E-03 366913 7,338 26 0 00E+00 2 25E401 4 50E+01
Se-79 1 2936E-05 3,669 13 7,338.26 0 00E+00 4.75E-02 9 49€-02
Sn-126 1 1574E-05 366913 7.338.26 0 00E+00 425602 8 49€-02
Sr-90 2 4417E+00 3,669 13 7,338.26 0 Q0E+00 8 96E+03 179E+04
Tc-99 4 2239E-04 3,669 13 7.338.26 0 00E+00 1 55E+00 3 10E+00
Th-229 2 8568E-12 3,669 13 7.338.26 0 00E+00 1 05E-08 2 10E-08
Th-230 2 5310E-08 3,669 13 7,338.26 0 00E+00 9 29E-05 1 86E-04
Th-232 11631E-14 3,669.13 7,338.26 0 0CE+00 4.27E-11 8 H4E-11
Ti-208 4 6705E-08 3,669.13 7.338.26 0 00E+00 1.71E-04 3 43E-04
U-232 13151E-07 3,669.13 7.338.26 0 O0E+00 4 83E-04 9 65E-04 Thermal Power
U-233 2 1650E-09 3.669.13 7,338.26 0 OOE+00 7 94E-06 1 59E-05 Heat B 9
U-234 1 8399E-04 3,669.13 7,338.26 0 00E+00 6 75E-01 1.35E+00 OQutput Heat Output
U-235 -2.7235E-06 3,669.13 000 2 05E-02 1 05E-02 2 05E-02 {(Watts) ' {(Watts)
U-236 1 5493E-05 3,669.13 7,338.26 0 00E+00 5 6BE-02 1.14E-01 1 16E402 2.32E+02
U-238 -4 2851E-09 3,669 13 000 7 98E-04 7 83E-04 7 98E-04 Totat Totat
Y-90 2 4423E+00 3,669 13 7,338.26 0 00E+00 8 96E+03 1.79E+04
Other Radionucides 9 12E+03 1 B2E+04
TIL Template Selection S ¥, Burmup S . and Checks = < ~7¢ oo e o
Template Sel s y - ]
From SFD Used |Basis for Parameter Differences:
Reactor UGHT WATER LIGHT WATER
Fuet Cl. g ALUM ALUM
BOL HM C. U u
BOL Envichment % 79 9939132 60 to 100
|Burnup Summary (MWd)* Basis for bumup used in
From SFD Estemated
Nofnhﬂl 3,669 13fNominal bumup calculated from the heavy metal mass destroyed
Bounding | 7,338.26]Bounding burmup asstmed to be twice nommnal bumup.
Checks
Estimated Bumup/
Burnup Multipik Given Burnup EOL HWGiven EOL HM
N inal 098 103
Bounding-| 1 96|
*Reactor shutdown, core removal, storage, shipping of other date confinmung that iradiabon ceased for fuel
*Total burnup for all fuel associated with this worksheet must ba divided by BOL heavy metal mass to get specific bumup values (MWdMT)
DOE/SNF/REP-078 March 2003
Rewvision 0 Page C-532 of C-581
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Fuel Radionuchde inventory Worksheet

L. Fuel and Template Infor i Esttmated
Fuel Name RHF (FRANCE) Fuel decay start date- 1989 Canister usage
SNFID# 179 Estimates as of 2010 18*x10°
Fuel Units & Deser: 4 - 2 CONCENTRIC TUBES Template ATR (Light Water, Alum , 60 to 100%, U}
Heavy Metal Mass: BOL=36 9kg, EOL=25.51kg 3Template Burnup{MWd) 367.2
ROD Storage Ste SRS Template BOL Heavy Metal Mass (MT): 000116689
Template Decay Time- 20years -
I, Eshmates .« ©. 4 m Xn Xy b Yn - Y Gamma Sources
. ~ - \ 3 . s - Photon Total
AN CVMWd From Nominal Bounding Fuel  (nitial Activity ¢ IFuel Bounding Fuel § Energy Photons/sec
Radionuclide N = Template Fuel Bumup (MWd)? Bumup (MWd)® - (Ci) - Inventories(Ci) Inventones(Ci Group (bounding)
Ac-227 6 6313E-10 10,786 55 2157310 0 OCE+00 7 15E-06 143E-05 Avg MeV -
Am-241 2 0060E-03 10,786 55 21,573 10 0 00E+00 2 16E+01 4.33E+01 00150 2.27TE+15
Am-242m 4 2429E-07 10,786 55 21,573 10 0 O0E+00 4 58E-03 9 15E-03 00250 4 735E+14
Am-243 1 4899E-06 10,786 55 21,573 10 0 O0E+00 1 61E-02 3 21E02 0.0375 4 130E+14
C-14 5 7135E-09 10,786 55 21,573 10 0 O0E+D0 6 16E-05 123E-04 00575 4 424E+14
CI-36 1 3124E-32 10,786 55 21,573 10 0 0OE+00 142E-28 2 83E-28 00850 2 673E+14
Cm-243 1 6443€E-07 10,786 55 21,573 10 0 00E+00 1.77E-03 355E03 01250 1 BOE+14
Cm-244 2 9330E-05 10,786.55 21,573 10 0 00E+00 3.16E-01 6 33E-01 0.2250 2.307E+14
Co-60 S 3186E-06 10,786 55 21,573.10 0 DOE+00 5.74E-Q2 1.15E-01 03750 1 004E+14
Cs-134 3 1563E-03 10,786 55 21,573 10 0 00E+00 3 40E+01 6 81E+01 0.5750 1 638E+15
Cs-135 3 4477E-06 10,786 55 21,573 10 0 00E+00 37202 744E-02 0 8500 2.769E+13
Cs-137 2.0313E+00 10,786 55 2157310 0 00E+00 2 19E+04 4.38E+404 1.2500 1581E+13
Eu-154 2 4513E-02 10,786 55 21,573 10 0 00E+00 2 64E+02 5.29E+02 17500 T257E+11
Eu-155 4 8175E-03 10,786 55 21,573 10 0 00E+00 5.20E+01 1 04E+02 2.2500 6.366E+07
Fe-55 1.2397E-04 10,786 55 21,573 10 0.00E+00 1 34E+00 2 67E+00 2.7500 3.599E+07
H-3 4 5697E-03 10,786 55 21,573 10 0 00E+00 4 93E+01 9 B6E+01 3.5000 1 653E+405
1-129 7 5300E-07 10,786 55 21,573 10 0 OOE+00 8 12€-03 1 62E-02 5.0000 9 347E403
Kr-85 1 0850E-01 10,786 55 21573 10 0 00E+00 117E+03 2 HE+03 7.0000 1 032E+03
Np-237 9 5561E-06 10,786.55 21,573 10 0 00E+00 1.03E-01 2 06E-01 11.0000 1 157E+02
Pa-231 2 0359E-09 10,786.55 21,573.10 0 00E+00 2.20E-05 4.39E-05
Pb-210 4 9728E-11 10,786 55 21,573.10 0 00E+00 5.36E-07 1.07E-06
Pm-147 4 8502E-02 10,786 55 21,573.10 0 00E+00 5 23E+02 1.05E+03
Pu-238 1.8254E-02 10,786 65 2157310 0 00E+00 1.97E+02 3 94E+02
Pu-239 4.2810E-04 10,786 55 21,573 10 0 00E+00 4 62E+00 9.24E+00
Pu-240 2 4368E-04 10,786 55 21,573 10 0 00E+00 2 63E+00 5.26E+00
Pu-241 3 3415E-02 © 10,786 55 2157310 0 00E+00 3 60E+02 721E402
Pu-242 3 6329E-07 10,786 55 21,573 10 0 0OE+00 3 92E-03 7 BAE-O3
Ra-226 2 2854E-10 10,786 55 21,573 10 0.00E+00 2 47E-06 4 93E-06
Ra-228 1 2426E-14 10,786 55 21,573 10 0 00E+00 1.34E-10 2 68E-10
Ru-106 6 3589E-06 10,786 55 21,573 10 0 DOE+00 6 86E-02 1.37E-01
Se-79 1 2933E-05 10,786 §5 21,573 10 0 00E+00 1.40E-01 2.79E-01
Sn-126 1 1574E-05 10,786 55 21,573.10 0 DOE+00 1.25E-01 2.50£-01 .
Sr-90 1 9248E+00 10,786 55 21,573 10 0 00E+00 2 08E+04 4 15E+04 e
Te-99 42239E-04 10,786 55 21,573 10 0 00E+00 4 S56E+00 9 11E+00
Th-229 5 0953E-12 10,786 55 2157310 0 00E+00 5 60E-08 1 10E07
Th-230 4 1885E-08 10,786 55 21,573 10 0 00E+00 4 52E-04 9 04E-04
Th-232 1.9270E-14 10,786 55 21,573 10 0 00E+00 2 08E-10 4 16E-10
TH208 4 6024E-08 10,786 55 21,573 10 0 00E+00 4 96E-04 9 93E-04
U-232 1.2582E-07 10,786 55 21,573 10 0.00E+00 1 36E-03 2 71E-03 Thermal Power
U-233 2 5825E-09 10,786 55 21,673 10 0 00E+00 2 79E-05 5.57E-05 | Heat Bound
U-234 1 8450E-04 10,786 55 21,573 10 0 00E+00 1 99E+00 3 98E+00 Output  ‘Heat Output
U-235 -2.7235E-06 10,786 55 000 7.41E-02 4.48E-02 7.41E-02 (Watts) - (Watts)
U-236 1 5493E-05 10,786.55 21,573 10 0 DOE+00 1 67E-01 3.34E-01 2.57E+02 5 14E402
U-238 -4.2851E-09 10,786.55 000 B 72E-04 8.26E-04 8 72E-04 Total Total
Y-90 1 9254E+00 10,786 55 2157310 0 0OE+00 2 08E+04 4.15E+04
Other Radionuclides - = - 2.09E+04 4 17E+04
T11. Template Selection S y, Burnup S y, and Checks ¢ X a # iy - N
[Tempiate S y - | -
From SFD Used |Basis for Parameter Driferences:
Reactor Moderator LIGHT WATER LIGHT WATER
Fuel Cladd: ALUM ALUM
BOL HM C. V) u
BOL Enrichment % 92.97 60 to 100 -
|Burnup Summary (MWd)* - - |8as|s for burnup used in
From SFD Estimated | -
inat [ 10,786.55{Nomnal bumup calcutated fom the heavy metal mass destroyed
Boundmg | - 21,573 10{Bounding bumup assumed o be twice nommal burmup
Checks - - .
. Estimated Bumup/
Bumup Multiplier Given Burnup Estmated EOL HM/Given EOL HM
t| 093]
Bounding | 186 N - - - . .
Reactor shutdown, core removal storage, shipping or other date confirming that irradiation ceased for fuel
*Total bumup for all fuet jated with s muslbedvidedbyBOLheavymetalmasslngetspeaﬁcbmmpvalues(MWcVMT)
DOE/SNF/REP-078 March 2003
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Fuel Radionuchide Inventory Worksheet

L Fuel and Template Information ; : t* x %
Fuel Name: RINSC
SNF D # 181
Fuel Unnts & Descr: 44 - 18 FLAT PLATES

*Fuel decay start date: 2035
Estimates as of: 2010

Template* ATR (Light Water, Alum., 60 to 100%, U)

Estimated

Canister usage*
18"x10"

Heavy Metal Mass: BOL=61 12kg; EOL=60 465kg *Template Burnup{(MWd)* 3672
ROD Storage Site: SRS Template BOL Heavy Metal Mass (MT) 000116689
Template Decay Time S years

11 Esbmates . & m Xo Xy b Ya Yo Gamma Sources

Photon .  Total .

CiMWd From - N | Bounding Fuel Initial Activity  Nomunal Fuel  Bounding Fuel Energy  Photons/sec
Radionuclide Template Fuel Burnup (MWd)* Bumup (MWd)? (C) " Inventones(Ci) lInventornies(Ci) Group (bounding)
Ac-227 1 4545E-10 620 87 1,241.73 0 00E+00 9 03E-08 181E07 . Avg MeY —
Am-241 1 1190E-03 620 87 1,.241.73 0 00E+00 6 95E-01 1 39E+00 00150 2.396E+14
Am-242m 4 5425E-07 620 87 1,241.73 0 00E+00 2 82E-04 S 64E-04 00250 5161E+13
Am-243 1 4921E-06 620 87 1,241.73 0 00E+00 9 26E-04 1 85E-03 00375 4763E4+13
C-14 5 7244E-09 620 87 1,241.73 0 00E+00 3 55€E-06 7 11E-06 00575 4 683E+13
CL36 1 3124E-32 620 87 1,241.73 0 00E+00 8 15E-30 1 63E-29 00850 2985E+13
Cm-243 2 3676E-07 620 87 1,241.73 0 00E+00 147E-04 2 94E-04 01250 2 585E+13
Ccm-244 S 2042E-05 620 87 1,241.73 0 00E+00 3 23E-02 6 46E-02 0.2250 2.530E+13
Co-60 3 8208E-05 620 87 1.241.73 0 00E+00 237E-02 4 74E-02 03750 1.225E413
Cs-134 4 8693E-01 620 87 1,.241.73 0 00E+00 3 02E+02 6 05E+02 0 5750 1682E+14
Cs-135 3 4477E-06 620 87 1.241.73 0 00E+00 2.14E-03 4 28E-03 08500 2.356E+13
Cs-137 2 8731E+00 620 87 1,241.73 0 00E+00 178E+03 3 S57E+03 1.2500 4.383E412
Eu-154 8 2053E-02 620 87 1,241.73 0 0CE+00 5 09€+01 1 02E+02 17500 1 838E+11
Eu-155 3 9134E-02 620 87 1,241.73 0 00E£+00 2.43E+01 4 86E+01 22500 3.855E+11
Fe-55 6 7429E-03 620 87 1,241.73 0 00E+00 4 19400 8 37E+00 2.7500 2.218E+09
H-3 1 0599E-02 620 87 1,241.73 0 00E+00 6.58E+00 1 32E+01 3 5000 2 460E408
1-129 7 5300€E-07 620 87 1,241.73 0 00E+00 4 68E-04 9 35E-04 5 0000 7 735E402
Kr-85 2 8595E-01 620 87 1,241.73 0 00E+00 178E+02 3 55E402 7 0000 8 636E+01
Np-237 9 5479E-06 620 87 1,241.73 0 DOE+00 5 93E-03 1 19E-Q2 110000 9 745E+00
Pa-231 8 9297E-10 620 87 1,241.73 0 00E+00 5 54E-07 1 11E06
Pb-210 3 7609E-12 620 87 1,241.73 0 00E+00 2 34E-09 4 67E-09
Pm-147 2 5452E+00 620 87 1,241 73 0 00E+00 1.58E+03 3 16E+03
Pu-238 2 0550E-02 620 87 1241.73 0 00E+00 1.28€401 2 55E+01
Pu-239 4 2838E-04 620 87 1,241 73 0 00E+00 2 66E-01 5 32E-01
Pu-240 2 4401E-04 620 87 1,241 73 0 00E+00 151E-01 3 03E-01
Pu-241 6 8764E-02 620 87 124173 0 DOE+00 4.27E+01 8 54E+01
Pu-242 3 6329E-07 620 87 1,241 73 0 O0E+00 2.26E-04 451E-04
Ra-226 3 8045E-11 620 87 124173 0 DOE+00 2 36E-08 4 72608
Ra-228 2 9902E-15 620 87 1,241 73 0 00E+00 1 B6E-12 371E-12
Ru-106 1 9055E-01 62087 1,241 73 0 DOE+00 1 18E+02 2.37E+02
Se-79 1 2936E-05 620 87 1,241 73 0 00E+00 8 03E-03 1 61E-02
Sn-126 1 1574E-05 620 87 1,241 73 0 0OE+00 719E03 1 44E-02
Sr-90 2 7505E+00 620 87 1,24173 0 00E+00 171E+03 3 42E+03
Tc-99 4 2239E-04 620 87 124173 0 DOE+00 2.62E-01 5 24E-01
Th-229 1 8848E-12 620 87 1,24173 0 00E+00 1.17E-09 2 4E-09
Th-230 1 7042E-08 620 87 1,241.73 0 O0E+00 1 06E-05 2 12E-05
Th-232 7 8132E-15 620 87 1,24173 0 O0E+00 4 85€-12 9 70E-12
TH208 4 4063E-08 620 87 124173 0 0OE+00 2.74E-05 5 47E-05
U-232 1 3151E-07 620 87 1,241 73 0 O0E+00 8.16E-05 1 63E-04 Thermal Power
u-233 1 9564E-09 620 87 1.24173 0 00E+00 1.21E-06 2 43E-06 Nominal Heat B 9.
U-234 18371E-04 620 87 1,241 73 0 O0E+00 1.14E-01 2 28E-01 . Output - Heat Output
U-235 -2 7235E-06 620 87 000 2 61E-02 2.44E-02 2 §1E-02 {Watts) __{(Watts) '
U-236 1 5493E-05 620 87 1,24173 0 00E+00 9 62E-03 1 92E-02 3 15E+01 6.30E+01
U-238 -4 2851E-09 620 87 000 1 65E-02 1.65E-02 1 65E-02 Total Total
Y-90 2.7505E+00 620 87 124173 0 00E+00 171E+403 342E+03
Other Radionuchdes 3 19E+03 6.39E+03
T11. Template Selection S Y, Burmup § ys and Checks 7 <@ S ooher o7 43
Temp Sel y AE— | N

From SFD Used [|Basis for Parameter Differences:
Reactor Moderator LIGHT WATER LIGHT WATER [ Thes Template was used for the followang reasons:
Fuel Cladding ALUM ALUM Thes fuel matches ATR Template on all but one } makng ATR a
BOL HM C. u 9] jmaich,
BOL Ennchment % 19 7728395 60 to 100
Burnup Summary (MWd)* |Basis for burnup used in
From SFD Estimated
Nominal. 620 87|Nominal bumup calculated from the heavy metal mass destroyed.
Boundng-| 1,241 73]Bounding bumup assumed 10 be twioe nomanal bumup
Checks
Estimated Burmnup/
Burnup Multiplier Given Burnup Estimated EOL HM/Given EOL HM
. 20 ol { 003
Bounding'| 0 06|

'Reactor shutdown, core removal, storage, shipping of other date confirming that Iradiabon ceased for fuel.
*Total burmup for att fuel d with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdJ/MT)
DOE/SNF/REP-078 March 2003
Revision 0 Page C-534 of C-581
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Fuel Radionuchide Inventory Worksheet

J. Fuel and Template Information -3 S Estmated
Fuel Name* RINSC ‘Fue! decay start date Canister usage
SNFID #- 180 Estimates ss of 18“x10°
Fue! Units & Descr- 70 - 18 FLAT PLATES Template ATR (Light Water Alum , 60 to 100%, U)
Heavy Metal Mass BOL=9 366kg EOL=8 498kg 2Template Burnup(MWd)* 3672
ROD Storage Site SRS Template BOL Heavy Metal Mass (MT) 000116689
—  Template Decay Time* 15 years
J1. Estimates <> <« ™2 m Xp Xo - b - Yn Yo Gamma Sources
B - s . Photon Tota!
CiMWd From N ! “Bounding Fuel  nitial Activity |Fuel  Bounding Fuel Energy  Photons/sec
Radionuclide © " - - Template Fuel Burnup (MWd)’ Burnup (Mwd)? {Ci} Inventones{Ci) . Inventones(Ci) Group  (bounding)
Ac-227 4 5861E-10 822 01 1,644 03 0 00E+00 377E-07 7 54E-07 Avg MeV
Am-241 1 7832E-03 822 01 1,644 03 - 0 00E+00 1 47E+00 2 93E+00 00150 1961E+14
Am-242m 4 3410E-07 822.01 1,644 03 0 OOE+00 3 57E-04 7 14E-04 00250 4 090E+13
Am-243 1 4907E-06 822.01 1,644 03 0 00E+00 123E-03 2 45E-03 00375 3571E413
C-14 5 7162E-09 822 01 1,644 03 0 0DE+00 4 70E-06 9 40E-06 00575 3 B0SE+13
Ci-36 1.3124E-32 822 01 1,644 03 0 00E+00 1 0BE-29 2.16E-29 00850 2.307E+13
Cm-243 1.8568E-07 822 01 1,644 03 0 00E+00 153E-04 3 0SE-04 01250 1.581E+13
Cm-244 3 5512E-05 822 01 1,644 03 0 00E+00 2 92E-02 5 84E-02 0.2250 1987E+13
Co-60 1 0261E-05 822 01 1,644 03 0 00E+00 8 44E-03 1 69E-02 0.3750 8 706E+12
Cs-134 1 6931E-02 822 01 1,644 03 0 0CE+00 1.39E+01 2 78E+01 0.5750 1413E+14
Cs-135 3 4477E-06 822 01 1,644 03 0 00E+00 2 83E-03 5 67E-03 0 8500 3.357E+12
Cs-137 2 2800E+00 822 01 1,644 03 0 D0E+0Q 1 87E+03 3 75E+03 1.2500 1 696E+12
Eu-154 3 6656E-02 822 01 1,644 03 0 00E+D0 3 01E+01 6 03E+01 17500 7 105E+10
Eu-155 9 6841E-03 822.01 1,644 03 0 00E+00 7 96E+00 1 59401 2.2500 8 BBBE+07
Fe-55 4 6977E-04 822.01 1,644 03 0 00E+00 3 86E-01 7.72E-01 27500 5 3426406
H-3 6 0485E-03 822 01 1,644 03 0 00E+00 4 97E+00 9 94E+00 3 5000 3 395E405
1-129 7.5300E-07 82201 1,644 03 0 00E4+00 6 19E-04 1.24E-03 5 0000 7 B58E402
Kr-85 1 4989E-01 82201 1,644 03 0 00E+00 1 23E+02 2 46E+02 7.0000 8 703E+01
Np-237 9 5534E-06 82201 1,644 03 0 00E+00 7 85E-03 1.57E-02 11.0000 9 T72E+00
Pa-23t 1 6550E-08 822 0t 1,644 03 Q 00E+00 1.36E-06 2 72E-06
Pb-210 2 6631E-11 822 01 1,644 03 0 00E+00 2.19E-08 4 38E-08
Pm-147 1 8156E-01 822 01 1,644 03 0 00E+00 1.49E+402 2 98E+02
Pu-238 1 8990E-02 822 01 1,644 03 0 00E+00 1.56E+01 3 12E+01
Pu-239 4 2838E-04 822 01 1,644 03 0 D0E+00 352E-01 7 04E-01
Pu-240 2 4379E-04 822.01 1,644 03 0 DOE+00 2 00E-01 4 01E-01
Pu-241 4.2511E-02 822.01 1,644 03 0 00E+00 349E+01 6 99E+01
Pu-242 3 6329E-07 822 01 1,644 03 0 0OE+00 2 99E-04 5.97E-04
Ra-226 14725€-10 822 01 1,644 03 0 00E+00 1.21E-07 2.42E07
Ra-228 8 9760E-15 82201 1,644 03 0 00E+00 7.38E-12 1.48E-11
Ru-106 1.9752E-04 822 01 1,644 03 0 00E+00 1 62E-01 3.25E-01
Se-79 1.2933E-05 822 01 1,644 03 0 0OE+00 1.06E-02 2.13E-02
Sn-126 1 1574E-05 822 01 1,644 03 0.00E+00 9 51E-03 1 90E-02
Sr-90 2.1680E+00 822 1,644 03 0 D0E+00 1.78E403 3 56E+03
Tc-99 4 2239E-04 822 01 1,644 03 0 00E+00 347E-01 6 94E-01 .
Th-229 3 8270E-12 822 01 1,644 03 0 00E+00 3 23E-09 6 46E-09
Th-230 3 3578E-08 822.01 1,644 03 0 0DE+00 2 76E-05 § §2E-05
Th-232 1.5452E-14 822.01 1,644 03 - 0 0OE+00 127E-11 2.54E-11
TH208 - 4 6705E-08 822.01 1,644 OC 0 00E+00 3 84E-05 7.68E-05
U-232 1.3045E-07 - 822 01 1,644 03 0 00E+00 1.07E-04 2.14E-04 Thermal Power
U-233 2.3739€-09 822 01 1,644 03 0 00E+00 1.95E-06 3 90E-06 lominal Heat ding
U-234 1 8423E-04 822 01 1,644 03 0.00E+00 1.51E-01 3 03E-01 Output . Heat Output
U-235 -2 7235E-06 822 01 0.00 1 89E-02 1.66E-02 1 89€-02 (Watts) © ~ (Watts)
U-236 1 5493E-05 822 01 1,644 03 0 00E+00 1.27E-02 2 55E-02 2.22E401 4 4SE+01
U-238 -4.2851E-09 822 01 000 2 16E-04 2 13E-04 2 16E-04 Total Tota!
Y-90 2 1686E+00 822 01 1,644 03 0 00E+00 1 78E+03 357E+403
Other Radionuchdes - 1 79E+03 3 68E+03
{TIL Template Selection S v, Burnup S ¥, 8nd Checks 764 o sl S ¥ 73
[Template S y - ‘ -
From SFD Used - |Basis for Par Drfferences-
F M LIGHT WATER LIGHT WATER
Fuel Cladd: ALUM ALUM
BOL HM C U u
BOL Enrichment % 93 13538185 60 to 100 =
[Bumup v (MWd)” - - - ~  |Basis for burnup used in t
From SFD Estimated
mat[ 82201 burnup cakcutated from the heavy metal mass destroyed
Bounding | 37 46 ~_ 1644 03]Bounding bumup assumed to be twioe nominal burmup
Checks 3 < - - -~ e PO
Estimated Burnup/
Burnup Multiplier Given Burnup
inal 0 28|
Bounding | 056 - 43.88] -
"Reactor shutdown, core removal, storage, stypping or other date confirming that irradiation ceased for tuel
Total burnup for all fuel ciated with this must be divided by BOL heavy metal mass to get specific bumup values (MWd/MT)
DOE/SNF/REP-078 March 2003
Revision 0 Page C-535 of C-581



Fuel Radionuchde Inventory Worksheet 3

L Fuel and Template Information 5,1, 00k Estmated
Fuel Name: RP1 (UALX-LEU) PORTUGAL "Fuel decay start date 1998 Canister usage
SNF 1D #: 943 Estimates a3 of: 2010 18°x10°
Fuel Units & Descr: 39 - ASSEMBLY Template: ATR (Light Water, Alum , 60 to 100%., U}
Heavy Metal Mass: BOL=30 381kg, EOL=29.23kg *Template Burnup{MWd)* 367.2
ROD Storage Site: SRS Template BOL Heavy Metal Mass (MT): 000116689
T Decay Time: 10 years
11, Estimates > .« m X Xy b Yn Yo Gamma Sources
- B . — Photon Total -~ ~
. C/MWd From Nominal Bounding Fuel inpial Activity  Nominal Fuel  Bounding Fuel Energy  Photons/sec
Radionuchde - Template Fuel Burnup (MWd)’ Burnup (MWd)' (Ci) Inventones(Ci) Inventones{Ci) Group (bounding)
Ac-227 2 B404E-10 1,089 55 2,179 09 0 00E+00 3 09E-07 6 19E-07 Avg. MeV
Am-241 14935E-03 1,089 55 2,17909 0 00E+00 1 63E+00 3 25E+00 00150 2964E+14
Am-242m 4 4390E-07 1,089 55 2,179 09 0 00E+00 4 84E-04 9 67E-04 00250 6.237E+13
Am-243 14913E-06 1,089 55 217909 0 00E+00 1 62E-03 3 25E-03 00375 - _5438E+13
C-14 5 7217E-09 1.089 55 2,17909 0 00E+00 6 23E-06 1 25E-05 0.0575 5744E+13
CI-36 1.3124E-32 1,088 55 2,17909 0 00E+00 143€E-29 2 86E-29 00850 3.495E+13
Cm-243 2 0967E07 1,089 55 2,17909 0 OCE+00 2.28E-04 4 57E-04 01250 2.445E+13
Cm-244 4 3001E-05 1,089 55 2,179 09 0 00E+00 4 69E-02 9 37E-02 0.2250 3001E+13
Co-60 1 9798E-05 1,089 55 2,17909 0 00E+00 2.16E-02 4 31E-02 03750 1.345€413
Cs-134 9 0795E-02 1,089 55 2,179 09 0 00E+00 9 89E+0t 1 98E+02 05750 2 184E+14
Cs-135 3 4477E06 1,089 55 2,179 09 0 00E+00 3.76E-03 7 51E-03 08500 1065E413
Cs-137 2 5588E+00 1,089 55 2,179 09 0 00E+00 2 79E+03 5 58E+03 1.2500 3 467E+12
Eu-154 5 4847E-02 1,089 55 2,179 09 0 00E+00 S 9BE+01 1.20E+02 17500 1266E411
Eu-155 1 9469E-02 1,089.55 2,17909 0 00E+00 2 12E+01 4.24E+01 2.2500 8.369E+09
Fe-55 1 7797E-03 1,089.55 2,179 09 0 00E+00 1 94E+00 3 88E+00 2.7500 1 168E+08
H-3 8 0065E-03 1,089 55 2,179 09 0 00E+00 8 72E+00 174E+01 35000 1 390E+07
1-129 7 S300E-07 1,089 §5 2,179 09 0 00E+00 8 20E-04 1 64E-03 5 0000 1 174E403
Kr-85 2 0705E-01 1,089 55 2,179 03 0 00E+00 2 26E+02 4 51E+02 7 0000 1 305E+02
Np-237 9 5507E-06 1,089 55 2,179 03 0 DOE+00 1 04E-02 2.08E-02 11 0000 1 469E+01
Pa-231 1 2740E-09 1,089 55 2,179 09 0 D0E+00 1 39E-06 2.78E-06
Pb-210 1 1838E-11 1,089 65 2,179 09 0 00E+00 1 29E-08 2.58E-08
Pm-147 6 7974E-01 1,089 55 2,17909 0 00E+00 7 41E+02 1 48E+03
Pu-238 1 9755E-02 1,089 55 2,179 09 0 OOE+00 2.15E+01 4 30E+01
Pu-239 4 2838E-04 1,089 55 2,179 03 0 O0E+00 4 67E-01 9 33E-01
Pu-240 2 4390E-04 1,089 55 2,179 09 0 00E+00 2 66E-01 S 31E-01
Pu-241 5 4058E-02 1,089 55 2,179.03 0 00E+00 5 89E+01 1 18E+02
Pu-242 3 6329E-07 1,088 55 2,179 09 0 00E+00 3 96E-04 7 92E-04
Ra-226 8.3742E-11 1,089 55 2,179 09 0 00E+00 9.12E-08 1 82E-07
Ra-228 5.7734E-15 1,089 55 2,179 09 0 00E+00 6.29E-12 1 26E-11
Ru-106 6.1356E-03 1,089 55 2,179 09 0 00E+00 6 69E+00 1 34E+01
Se-79 1.2936E-05 1,089 55 2,17909 0 00E+00 141E-02 2 B2E-02
Sn-126 1.1574E-05 1,089.55 2,179 09 0 00E+00 1.26E-02 2 52E-02
Sr-90 2 4417E+00 1,089.55 2,17909 0 00E+00 2 66E403 5.32E+403
Tc-99 4.2239E-04 1,089.55 2,17909 0 00E+00 4 60E-01 9.20E-01
Th-229 2 8568E-12 1,089.55 2,179 09 0 00E+00 3 11E-09 €.23E-09
Th-230 2 5310E-08 1,089 55 2,179 09 0 00E+00 276E-05 5 52E-05
Th-232 1 1631E-14 1,089 55 2,179 09 0 O0E+00 127E-11 2.53E-11
TH208 4 6705E-08 1,089 55 2,179 09 0 00E+00 S 09E-05 1.02E-04
U-232 13151E-07 1,089 55 2,17909 0 00E+00 143E-04 2.87E-04 Thermal Power
U-233 2 1650E-09 1,089 55 2,17909 0 DOE+00 2 36E-06 4.72E-06 [} ! Heat Bounding
u-234 1 8399E-04 1,089 55 2,179 09 0 OOE+00 2 O0E-0t 4 01E-0t ' Output Heat Output
U-235 -2.7235E-06 1,089 55 0.00 1.30E-02 101E-02 1.30E-02 (Watts) (Watts)
U-236 1 5493E-05 1,089 55 2,179 09 0 00E+00 1 69E-02 3.38E-02 3.ASE+01 8 S0E+01
U-238 -4 2851E-09 1,088 55 0.00 8.19E-03 B8 18E-03 8.19E-03 Totat Total
Y-90 2 4423E+00 1,089 55 2,17909 0 O0E+00 2 66E+03 § 32E+03
Other Radionuchdes 2 71E+03 5 42E+03
11, Template Selection Sumnmry, Burnup S: v, and Checks ».cs,.. % 2« 73 7%
Tempiate Selection Summary - ]
From SFD Used |Basis for Par Differences:
Reactor Moderator LIGHT WATER LIGHT WATER Thes Template was used for the lolowing reasons®
Fuel Cladding ALUM ALUM Thes fuet maiches ATR Tempiate on all but one malong ATRa
BOL HM C. U U match.
BOL Ennchment % 19 83094182 60 to 100
Burnup Summary (MWd)* |Basis for burnup used n
From SFD
Nominal | 1 089 55{Nommal bumup from the heavy metal mass destroyed.
Bounding-| 2 179 09]Bounding burnup assumed o be twce nominal bumup.
Checks
Estimated Burnup/
p Multipti Given p Estimated EOL HWGiven EOL HM
N 1| 011
Bounding | 0 23|
*Reactor shutdown, core removal, storage, shipping o other date confimng that irradiabon ceased fof fuel
*Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWA/MT)
DOE/SNF/REP-078 March 2003
Revision 0 Page C-536 of C-581
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Fuel Radionuclide Inventory Worksheet - -

L. Fuel and Template Information ;25 o8 Estimated
Fuel Name RSG-GAS (U308 LEU) INDONESIA "Fue! decay start date 1999 Canister usage
SNFID 8. 288 Estimates as of 2010 18"x10'
Fuel Units & Descr: 47 - ASSEMBLY Template ATR {Light Water, Alum , 60 to 100%, U}
Heavy Metal Mass: BOL=56 188kg, EOL=51 47%g *Template Burnup{MWd) 367.2
AOD Storage Site SRS Template BOL Heavy Metal Mass (MT) 000116689
Template Decay Time 10 years
1l. Estmates * " ., m Xoy Xp b Yo Yo Gamma Sources
- . > ’ v . Photon Total
. CiMWd From ~ -’ Nominal -~ Bounding Fuel jnitial Activity -Nominal Fuel  Bounding Fuel Energy ' Photons/sec
Radionuchide . " Template Fuel Burnup (MWd)® Burnup (MWd)* () Inventories(Ci) " Inventones(Ci) Group * -(bounding)
Ac-227 2 BADAE-10 4,459 89 8,919 79 0 00E+00 1.27E-06 2 53E-06 Avg MeV —
Am-241 1 4935E-03 4,459 89 8,01979 0 00E+00 6 66E+00 - 133E+01 00150 1.213E+15
Am-242m 4 4390E-07 4,459 89 891979 0 00E+00 1.98E-03 3 96E-03 00250 2.553E+14
Am-243 1 4913E-06 4,459 89 8,91979 0 00E+00 6 65E-03 1.33E-02 00375 2.226E+14
C-14 5 7217E-09 4,459 89 8,91979 0 00E+00 2.55E-05 5 10E-05 00575 2.351E+14
C36 1.3124E-32 4,459 89 8,91979 0 00E+0Q 5 85E-29 1 17E-28 00850 1431E+14
Cm-243 2 0967E-07 4,459 89 8,91979 0 DOE+00 9 35E-04 1 87E-03 0 1250 1 001E+14
Ccm-244 4 3001E-05 4,459 89 8,919.79 0 00E+00 1 92E-01 3 B4E-01 02250 1.229E+14
Co-60 1.9798E-05 4,459 89 8,91979 0 00E+00 B 83E-02 1 77E-01 0.3750 5 506E+13
Cs-134 9 0795E-02 4,459 89 8.91979 0 0DE+00 4 0SE+02 8 10E+02 05750 B 939E+14
Cs-135 3 4477E-06 4,459 89 8,91979 0 00E+00 1 54E-02 3 08E-02 0 8500 4 360E+13
Cs-137 2 5588E+00 4,459 89 8,91979 0 00E+00 1 14E+04 2 28E+04 1.2500 1419E+13
Eu-154 5.4847E-02 4,459 B9 8,91979 0 O0E+00 2 45E+02 4 89E+02 17500 5 182E+11
Eu-155 1 9469E-02 4,459 89 8,91979 0 00E+00 8 68E401 1 74E402 2.2500 3 426E+10
Fe-55 17797E03 4,459 89 8,91979 0 00E+00 7 94E+00 1 59E+01 2.7500 4 780E+08
H-3 8 0065E-03 4,459 89 891979 0 OOE+00 357401 7 14E+01 3.5000 5 691E+07
1-129 7 5300E-07 4,459 89 891979 0 00E+00 3 36E-03 6 72E-03 5.0000 4 762E403
Kr-85 2 0705E-01 4,459 89 B91979 0 00E+00 9 23E+02 1.85E403 7.0000 5.293E+02
Np-237 9 5507E-06 4,459 89 891979 0 00E+00 4.26E-02 8 52E-02 11 0000 5 955E401
Pa-231 1.2740E-09 4,459 89 8,91979 0 DOE+00 5 68E-06 1 14E-05
Pb-210 1 1838E-11 4,459 89 8,919 79 0 00E+00 5.28E-08 1 06E-07
Pm-147 6 7974E-01 4,459 89 891979 0 00E+00 3 03E+03 6 06E+03
Pu-238 1 9755E-02 4,459 89 8,919.79 0 00E+00 8 81E+01 1 76E+02
Pu-239 4.2838E-04 4,459 83 8,91979 0 0OE+00 1 91E+00 3 B2E+00
Pu-240 2.4390E-04 4,459 89 8,91979 0 00E+00 1 09E+00 2 18E+00
Pu-241 5 4058E-02 4,459 89 8,91979 0 00E+00 2 41E+02 4 B2E+02
Pu-242 3 6329€-07 4,459 89 8,91979 0 00E+00 1 62E-03 3.24E-03
Ra-226 8 3742£-11 4,459 89 8,91979 0 O0E+00 3 73E-07 7 47E-07
Ra-228 5 7734E-15 4,459 B9 8,91979 0 00E+00 2 S7E-11 5 15E-11
Ru-106 6 1356E-03 4,459 B9 891979 0 00E+00 2 74E+01 5 47E+01
Se-79 1.2936E-05 4,459 89 8,919 79 0 00E+00 5 77E-02 1 15E-01
Sn-126 1 1574E-05 4,459 89 8,919 79 0 00E+00 5.16E-02 1 03E-01
Sr-90 2 4417E+00 4,459 89 8,919 79 0 00E+00 1 09E+04 2.18E+04
Tc-99 4.2239E-04 4,459 89 8,919 79 0 00E+00 1 88E+00 3 77E+00
Th-229 2 8568E-12 4,459 89 8,91979 0 00E+00 1.27E-08 2 55E-08
Th-230 2.5310E-08 4,459 89 8,919 79 0 00E+00 1 13E-04 2 26E-04
Th-232 1.1631E-14 4,459 89 8,91979 0 00E+00 5 19E-11 1 04E-10
TH208 4 6705E-08 4,459 89 8,91979 0 OOE+00 2 08E-04 4 17E-04
U-232 1.3151E07 4,459 89 8,91979 0 00E+00 5 87E-04 1.17E-03 Thermal Power
U-233 2 1650E-09 4,459 89 891979 0 00E+00 9 66E-06 1.93E-05 Nomnal Heat :Bounding
U-234 1 8399E-04 4,459 89 8,91979 0 00E+00 8 21E-01 1 64E+00 » Output Heat Output
U-235 - -2 7235E-06 4,459 83 000 2.39€-02 1 18E-02 2.39E-02 (Watts) < (Watts)
U-236 1.5493E-05 4,459 89 8,919 79 0.00E+00 6 91E-02 1.38E-01 1.41E402 2826402
U-238 -4.2851E-09 4,459 89 000 1.52E-02 151E-02 1 62E-02 Total Tota!
Y-90 2 4423E+00 4,459 B9 8,918 79 0 00E+00 1 09E+04 2 18E+04
Other Radionuclides 1 11E+04 2.22E+04
{11, Tempiate Selection Si ¥, Burmup § y, and Checks ~ ¢ -+ " ¥+
Tempiate Sel Y -
From SFD Used |Basis for Parameter Ditferences: )
¥ M LIGHT WATER UGHT WATER [Thes Template was used for the following reasons
Fuel Cladding’ ALUM ALUM [Thes fuel matches ATR Template on al but one p ) makang ATR a
BOL HM C. U u match
BOL Enri Yo 19 68293334 60 1o 100 "
Burnup Summary (MWd)" - . lBasis for bumup used in estimate*
From SFD Estimated 1
| 4,459 B9}Nommnal bumup calculated from the heavy metal mass destroped
Bounding | 8 919 79|Bounding bumup assumed to be twice nomnal burmup
Checks . B
Estmated Burnup/
Burnup p Given Burmup E: d EOL HM/Given EOL HM
Nominal 0.25 101
Bounding | 050 R
'Reactor shutck core storage, shipping or other date confirming that imadiaton ceased for fuel
2Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specfic bumup values (MWA/MT)
DOE/SNF/REP078 March 2003
Revision 0 N Page C-537 of C-581



Fuel Radionuclide Inventory Worksheet

L Fuel and Template Information . =y Estimated
Fuel Name: RU-1 (UALX LEU) URAGUAY "Fuel decay start date: 1998 Canister usage*
SNF 1D #: 557 Estimates as of. 2010 18°x10°
Fuel Units & Descr: 4 - ASSEMBLY Template, ATR (Light Water, Alum , 60 to 100%, U)
Heavy Metal Mass: BOL=2 112kg, EOL=211kg *Template Burnup(MWd): 367.2
ROD Storage Site: SRS Template BOL Heavy Metal Mass (MT)* 000116689
Template Decay Time* 10 years
1L Estimates .. - <o m X Xy b Yn Yb Gamma Sources
~ = b Photon Total
C/Mwd From - Nomunal Bounding Fuel inmal Activity  Nominal Fuel  Bounding Fuel Energy.  Photons/sec
Radionuclide » Template Fuel Bumup (MWd)® Burnup (MWd)? (Ci) 1 s(Ci) | ones(Ci) Group {bounding)
Ac-227 2 8404E-10 189 379 0 O0E+00 5 38E-10 1 08E-09 Avg. MeV -
Am-241 1 4935E-03 189 379 0 0DE+00 2 B3E-03 5 66E-03 00150 5.152E411
Am-242m 4 4390E-07 189 379 0 00E+00 8 41E-07 1 68E-06 00250 1 084E+11
Am-243 14913E-06 189 379 0 00E+00 2 B2E-06 5 65E-06 00375 9 453E410
C-14 5 7217E-09 189 379 0 00E+00 1.08E-08 2.17E-08 00575 9 986E+10
C36 1 3124E-32 189 3.79 0 00E+00 2.49E-32 4 97E-32 00850 8 O76E+10
Cm-243 2 0967E-07 189 3.79 0 00E+00 3.97E-07 7 94E-07 0 1250 4 250E+10
Cm-244 4 3001E-05 189 3.79 0 00E+00 8.14E-05 1.63E-04 02250 5.219E+10
Co-60 1 9798E-05 189 379 0 00E+00 3.75E-05 7.50E-05 0.3750 2.338E+10
Cs-134 9 0795€-02 189 379 0 O0E+00 172E-01 3.44E-01 05750 3 796E+11
Cs-135 3 4477E-06 189 379 0 00E+00 6 53E-06 1.31E-05 0.8500 1 852E410
Cs-137 2 5588E400 189 379 0 00E+00 4 85E+00 9 69E+00 1.2500 6 027E+09
Eu-154 5 4847E-02 189 379 0 00E+00 1 04E-01 2 08E-Ot 17500 2 201E+08
Eu-155 1 9469E-02 189 379 0 O0E+00 3 69E-02 7 37E-02 2.2500 1 455E+07
Fe-55 17797E-03 189 379 0 00E+00 337E-03 6.74E-03 27500 2.030E+05
H-3 8 0065E-03 189 379 0 00E+00 152E-02 3 O3E-02 3.5000 2 417E+04
1-129 7 5300E-07 189 379 0.00E+00 1 43E-06 2 85E-06 5 0000 3 324E400
Kr-85 2 0705E-01 189 379 0 O0E+00 3 92E-08 7 84E-01 7 0000 3 745E-01
Np-237 9 5507E-06 189 379 0.00E+00 181E-05 3 62E-05 11,0000 4.251E-02
Pa-231 1 2740E-09 189 379 0 00E+00 241E-09 4 83E-09
Pb-210 1 1838E-11 189 379 0 00E+00 2 24E-11 4 48E-11
Pm-147 6 7974E-01 189 379 0 00E+00 1 29E4+00 2 57E+00
Pu-238 1 9755E-02 189 379 0 00E+00 3 74E-02 7 48E-02
Pu-239 4.2838E-04 189 379 0 00E+00 8 11E-04 1 62E-03
Pu-240 2 4390E-04 189 379 0 00E+00 4 62E-04 9 24E-04
Pu-241 5 4058E-02 189 379 0 00E+00 1 02E-01 2 05E-01
Pu-242 3 6329E-07 189 379 0 00E+00 6 BBE-07 1.38E-06
Ra-226 8.3742E-11 189 379 0 00E+00 159€-10 317E-10
Ra-228 5.7734E-15 189 379 0 00E+00 1 09E-14 2.19E-14
Ru-106 6.1356E-03 1.89 379 0 O0E+D0 1.16E-02 2 32E-02
Se-79 1.2936E-05 189 379 0 00E+00 2 45E-05 4 90E-05
Sn-126 1 1574E-05 189 379 0 00E+00 2.19E-05 4 38E-05
Sr-90 2 4417E+00 189 3.79 0 00E+00 4 62E+00 9.25E400
Tc-99 4.2239E-04 189 3.79 0 00E+00 8 O0E-04 1 60E-03
Th-229 2 8568E-12 189 3.79 0 00E+00 5.41E-12 1 08E-11
Th-230 2 5310E-08 189 3.79 0 00E+00 4.79E-08 9.59E-08
Th-232 1 1631E-14 189 379 0 00E+00 2.20E-14 4.41E-14
TI-208 4 6705E-08 189 379 0 00E+00 8 85E-08 1.77E-07
U-232 1 3151E-07 189 379 0 00E+00 2 49E-07 4.98E-07 Thermal Power
U-233 2 1650E-09 189 379 0 00E+00 4 10E-09 8.20E-09 N } Heat Bounding
U-234 1 8399E-04 189 379 0 00E+00 3 48E-04 6 97E-04 ~ Output ~ Heat Output
U-235 -2.7235E-06 189 000 9 04E-04 8 99E-04 9.04E-04 ! {Watts) (Watts)
U-236 1 5493E-05 189 379 0 00E+00 2 93E-05 5.87E-05 8 00E-02 1.20E-01
U-238 ~4.2851E-09 189 000 5 69E-04 5 69E-04 5 69E-04 Total Total
Y-90 2 4423E400 189 379 0 00E+00 4 63E+00 9 25E+00
Other Radionuclides 4 71E+00 9 42E+00
1L, Template Selection S vy, Burnup S Y, and Checks © 6. x a3t 3
T b S ¥y N -
From SFD Used |Basis for Parameter Differences:
Reactor Moderator LIGHT WATER LIGHT WATER Thes Temptlate was used for the fokowing reasons.
Fuel Cladding ALUM ALUM This fuel matches ATR Template on all but one p making ATRa
BOL HM C. v U match,
BOL Enrichment % 19 81060606 60 10 100
Burnup Summary (MWd)* {Basis for burnup used in
From SFD Estimated 1
Nominat | 0 00) 1 89| Nominal bumup calulated from the heavy metal mass destroyed.
Bounding| 3.79{Bounding bumup assumed 1o be twice nominal bumup
Checks
Estimated Burnup/
Bumup Ip Given Burnup i EOL HM/Given EOL HM
N | 000, 448 40} [ 100]
Bounding | 001
'Reactor shutdown, core removal, storage, shipping or other date confirming that irradiation ceased for fuel
*Total bumup for all fuet d with this must be divided by BOL heavy metal mass to get spectfic bumup values (MWA/MT)
DOE/SNF/REP-078 March 2003
Revision 0 Page C-538 of C-581

Y

{

-a
H

v

(=

D LD

Sy



Fuel Radionuchide Inventory Worksheet

L Fuel and Template Information |, 37, .2 Estimated
Fuel Name RU-1 (UALX LEU) URAGUAY Fuel decay start date 19938 Canister usage
SNFID# 1073 Estimates as of: 2010 18"x10'
Fuel Units & Descr 15 - ASSEMBLY Template ATR (Lght Water, Alum_, 6010 100% U)
Heavy Metal Mass BOL=7 82kg, EOL=7 912kg *Template Burnup(MWd) 3672
ROD Storage Ste SRS Template BOL Heavy Metal Mass (MT) 000116683
Template Decay Time 10 years
11, Estimates «.o-% ™ - m Xn Xp b ¥Yn Yo Gamma Sources
. . P A N ) N P - Photon Total
. CiMwd From . Nomnal = Bounding Fuel [nal Activity N | Fue! _ Bounding Fuel Energy - Photons/sec
Radionuchde T Template - Fuel Burnup (MWd)® Burnup (MwWd)? {Cl) _Inventories(Ci)  Inventories(Ci) Group °  (bounding)
Ac-227 2 8404E-10 710 14.21 0 DOE+00 2 02E-09 4 03E-09 Avg MeV
Am-241 1 4935E-03 710 14.21 0 00E+00 1 06E-02 2 12£-02 00150 19326412
Am-242m 4 4390E-07 710 1421 0 DOE+00 3 15E-06 6 31E-06 00250 4 066E+11
Am-243 14913E-06 7.10 14.21 0 00E+00 1 06E-05 2 12E-05 00375 3.545E+11
C-14 5 7217E-09 7.10 14.21 0 00E+00 4 06E-08 8 13E-08 Q0575 3 745E+11
C36 13124E-32 7.10 14.21 0 00E+00 9 32E-32 1 86E-31 0 0850 2.278E+11
Cm-243 2 0967E-07 710 14 21 0 OOE+00 1 49E-06 2 98E-06 01250 1.594E+11
Cm-244 4 3001E-05 710 14 21 0 00E+00 3 05E-04 6.11E-04 02250 1957E+11
Co-60 1 9798E-05 7.10 1421 0.00E+00 1.41E-04 2.81E-04 03750 8 769E+10
Cs-134 9 0795E-02 710 1421 0.00E+00 6 45E-01 1.29E400 05750 1424E+12
Cs-135 3 4477E-06 710 1421 - 0 00E+00 2 45E05 4 90E-05 0 8500 6 944E+10
Cs-137 2.5588E+400 710 14.21 0 00E+00 1 82E+01 3 63E+01 1.2500 2.260E+10
Eu-154 5 4847E-02 710 14.21 0 00E+00 3 90E-01 7 79E-01 17500 8.252E+08
Eu-155 1 9469E-02 710 14.21 0 00E+00 1 38E-01 2 T7E-0N 2.2500 5 456E+07
Fe-55 1 7797E-03 710 14.21 0 00E+00 1 26E-02 2 53E-02 27500 7 613E405
H3 8 0065E-03 710 14.21 0 0OE+00 S 69E-02 1 14E-01 3.5000 9 065E+04
1-129 7.5300E07 710 14.21 0 00E+00 5 35E-06 1 07E-05 5 0000 1.246E+01
Kr-85 2 0705E-01 7.10 14.21 0 00E+00 1 47E4+00 2 S4E+0C0 7 0000 1.405E400
Np-237 9 5507E-06 7.10 14.21 0 00E+00 6 78E-05 1.36E-04 11 0000 1.594E-01
Pa-231 1 2740E-09 7.10 14 21 0 00E+00 9 05E-09 1.81E-08
Pu-210 1 1838E-11 710 1421 0 OCE+00 8 41E-11 1.68E-10
Pm-147 6 7974E-01 710 14 21 0 OOE+00 4 83E+00 9 66E+00 N
Pu-238 1 9755E-02 710 1421 0 O0E+00 1.40E-01 2.81E-01 B
Pu-239 4.2838E-04 710 1421 0 DOE+00 3 04E-03 6 09E-03
Pu-240 2 4390E-04 710 14.21 0 00E+00 1 73E-03 346E03
Pu-241 5 4058E-02 710 14.21 0 00E+00 3 B4E-01 7 68E-01
Pu-242 3.6329E-07 710 1421 0 00E+00 2 SBE-06 5 16E-06
Ra-226 8.3742E-11 710 14.21 0 00E+00 5 95E-10 119E-09
Ra-228 5 7734E-15 710 1421 0 OOE+00 4 10E-14 8 20E-14
Ru-106 6 1356E-03 7.10 14.21 0 00E+00 4.36E-02 8 72E-02
Se-79 1.2936E-05 7.10 1421 0 00E+00 9 19E-05 1.84E-04
Sn-126 1 1574E-05 7.10 14 21 0 00E+00 8.22E-05 1.64E-04
Si-90 2 4417E+00 710 1421 - 0.00E+00 1 73E+01 3 47E+01
Tc-99 4 2239E-04 7.10 14 21 0 00E+00 3.00E-03 6 O0E-03
Th-229 2 B568E-12 710 14 21 0 DOE+00 2.03E-11 4 06E-11
Th-230 2 5310E-08 710 1421 0 DOE+DQ 1 80E-07 3 60E-07
Th-232 1 1631E-14 710 14.21 0 00E+00 8.26E-14 1 65E-13
TH208 4 6705E-08 710 14.21 0 00E+00 3 32E-07 6 63E-07
1)-232 1.3151E-07 7.10 1421 0 00E+00 9 34E-07 1 87E-06 Thermal Power
U-233 2.1650E-09 710 1421 0 00E+00 1 54E-08 3 0BE-08 | Heat _Bounding
U-234 1.8399E-04 710 14.21 0 00E+00 131E-03 2 61E-03 - Output - Heat Output
U-235 -2 7235E-06 710 000 3 39E-03 3 37E-03 3.39E-03 (Watts) - - (Watts)
U-236 1.5493E-05 7.10 1421 0 00E+00 - 1.10E-04 2.20E-04 2.2SE-01 4.50E-01
U-238 -4 2851E-03 710 000 2 13E-03 2.13E-03 2.13E-03 Total Total
Y-90 2 4423400 7.10 14.21 0 O0E+00 1 73E+01 3 47E+01
Other Radionuclides 1.77E+01 3.53E+01
11, Template Selection S v, Burmmp v, and Checks - 7ida 8w =i
Template Selection Summary - - R |
From SFD Used Basis for Par Drffe:
R LIGHT WATER UGHT WATER [This Template was used for the following reasons
Fuel Cladd ALUM ALUM [Thes fuel maiches ATR Template on all but one p { making ATR & bi
BOLHMC u u fmatch.
BOL Enrichment %" 19 81060606 6010100 -
[Burnup Summary (MWd)* R -~ - |Basis for burnup used in estimate R
From SFD Estwnated
Nommat [ 002 710|Nomnal burmup calculated from the heavy metal mass destroyed
Bounding | 14.21|Bounding bumup assumed o be twice norminal bumup .
Checks - - r-
Estimated Burnup/
Bumup Multiph Given Estimated EOL HWGiven EOL HM .
inat [ __ 0.00 448 40 [ 109
Bounding | 001
'Reactor core I, storage shipping or other date confirming that iradiabon ceased for fuel
*Total bumup for all fuel iated with this worksheet must be divided by BOL heavy metal mass to get specific burmup values (MWA/MT)
DOE/SNF/REP-078 - March 2003
Revision 0 Page C-539 of C-581



Fuel Radionuclide Inventory Worksheet - o

L Fuel and Template Informabion ;3 550w

Fuel Name* RV-1 (UALX LEU) VENEZUELA

SNFID #. 816
Fuel Units & Descr* 56 - MTR TYPE

"Fuel decay start date: 1997
Estimates as of. 2010

Tempiate: ATR (Light Water, Akumn , 60 to 100%, U)

Estimated

Canister usage*
18"x10*

Heavy Metal Mass® BOL=39 698kg; EOL=38713kg *Template Burnup(MwWd): 3672
ROD Storage Site SRS Template BOL Heavy Metal Mass (MT): 000116689
Template Decay Time: 10 years
Il. Eshmates .= . m X Xy b Yn Yo Gamma Sources
. . B . AN ~ -1 .Pholon- - Total
CUMWdFrom -; . Nomunal " Bounding Fuel inial Activity  Nomunal Fuel,  Bounding Fuel Energy  Photons/sec
Radionuchde . Template Fuel Bumup (MWd)* Bumup (MWd)® ~ (Ci) Inventories(Ci)  Inventones(Ci) Group ' (bounding)
Ac-227 2 8404E-10 93338 1,866 76 0 00E+00 2 65E-07 5 30E-07 Avg MeV
Am-241 1 4935E-03 93338 1,866 76 0 00E+00 1 39E+00 2.79E+00 00150 2.539E+14
Am-242m 4 4390E-07 93338 1,866 76 0 00E+00 4.14E-04 8 29E-04 00250 5 343E+13
Am-243 14913E-06 93338 1,866 76 0 00E+00 1.396-03 278E-03 00375 4 658E+13
C-14 5721708 93338 1,866 76 0 00E+00 5.34E-06 1 07E-05 00575 4921E+13
€136 1.3124E-32 93338 1,866 76 0 00E+00 1.22E-29 2 45E-29 00850 2 9%4E+13
Cm-243 2 0967E-07 933 38 1,866 76 0 O0E+00 1 96E-04 391E-04 01250 2094E+13
Cm-244 4.3001E-05 93338 1,866 76 0 00E+00 4 01E-02 8 03E-02 02250 2.571E+13
Co-60 1 9798E-05 93338 1,866 76 0 00E+00 1 85E-02 3 70E-02 03750 1 152E+13
Cs-134 9 0795E-02 93338 1,866 76 0 00E+00 8 47E+01 1 69E+02 05750 1871E+14
Cs-135 3 4477E06 93338 1,866 76 0 00E+00 3.22E-03 6 44E-03 0 8500 9 126E+12
Cs-137 2 5588E+00 93338 1,866 76 Q 00E+0Q 2 39E+03 4.78E+03 1.2500 2.970E+12
Eu-154 5 4847E-02 93338 1,866 76 0 00E+00 5 12E+01 1.02E402 17500 1 084E+11
Eu-155 1 9469E-02 93338 1,866 76 0 OOE+00 1 82E+01 3.63E+01 22500 7 170E+09
Fe-55 17797€-03 93338 1,866 76 0 00E+00 1 66E+00 3.32E+00 27500 1 DOOE+08
H-3 8 0065E-03 933 38 1,866 76 0 O0E+00 7 47E+00 1 49E+01 3 5000 1 1HME+07
1-129 7.5300E-07 933 38 1,866 76 0 0OE+00 7 03E-04 141E-03 5 0000 1 014E+03
Kr-85 2 0705E-01 93338 1,866 76 0 OOE+00 1 93E+02 3.87E+02 7 0000 1 128E+02
Np-237 9 5507E-06 933 38 1,866 76 0 00E+00 8 91E-03 1 78E-02 11 0000 1.270E+01
Pa-231 1.2740E-09 93338 1,866 76 0 00E+00 1.19E-06 2 38E-06
Pb-210 1 1838E-11 933 38 1,866 76 0 0OE+00 1.10£-08 2.21E-08
Pm-147 6 7974E-01 93338 1,866 76 0 00E+00 6 34E+02 1.27E+03
Pu-238 1 9755E-02 93338 1,866 78 0 00E+00 1 84E+01 3 69E401
Pu-239 4.2838E-04 93338 1,866 76 0 00E+00 4 00E-01 8 00E-01
Pu-240 2 4390E-04 93338 1,866 76 0 0DE+00 2.28E-01 4 55E-01
Pu-241 5 4058E-02 933 38 1,866 76 0 00E+00 5 05E+01 1.01E+02
Pu-242 3 6329E-07 933 38 1,866 76 0 00E+00 3.39E-04 6 78E-04
Ra-226 8.3742€-11 93338 186676 0 00E+00 7 82E-08 1 56E-07
Ra-228 5 7734E-15 93338 1,866 76 0 DOE+00 5.39€E-12 1 08E-11
Ru-106 6.1356E-03 933 38 1,866 76 0 00E+00 5 73E+00 1.15E+01
Se-79 1.2936E-05 93338 1,866 76 0 00E+00 1.21E-02 2 41E-02
Sn-126 1.1574E-05 93338 1,866.76 0 DOE+00 1 08E-02 2.16E-02
Sr-90 2 4417E+00 93338 1,866 76 0 00E+00 2 28E+03 4 56E+03
Te-99 4.2239E-04 93338 1,866 76 0 DOE+00 3 H4E-01 7 88E-01
Th-229 2 8568E-12 93338 1,866 76 0 DOE+00 2 67E-09 § 33E-09
Th-230 2.5310E-08 93338 1,866.76 0 D0E+00 2.36E-05 4 72E-05
Th-232 1.1631E-14 93338 1,866.76 0 00E+00 1 09€-11 2.17E-11
T208 4 6705E-08 933 38 1,866 76 0 DOE+00 4.36E-05 8 72E-05
U-232 1.3151E07 933 38 1,866.76 0 D0E+00 1.23E-04 2 45E-04 Thermal Power
U-233 2.1650E-09 933 38 1,866.76 0 00E+00 2 02E-06 4 O4E-06 i Heat B g .
U-234 1.8399E-04 93338 1,866.76 0 00E+00 172E-01 3 43E-01 -~ Output “ Heat Output
U-235 -2 7235E-06 93338 0.00 1 64E-02 1 39E-02 1 64E-02 (Watts) (Watts)
U-236 1.5493E-05 933.38 1,866.76 0 00E+00 1 45E-02 2 89E-02 2.95E+01 3 91E+01
U-238 -4.2851E-09 93338 000 1 08E-02 1 08E-02 1 08E-02 Total Total
Y-90 2.4423E+00 933.38 1,866.76 0 OCE+00 2 28E+03 4 56E+03
Other Radionuclides 2 32E+03 4 64E+03
I, Template Selection S v, Burnup S v, and Checks .-« . v ™ L%
Tempiate Selection y - |
From SFD Used |Basis for Parameter Differences:
Reactor Moderator UGHT WATER LIGHT WATER [ This Template was used for the followmg reasons
Fuel Claddi ALUM ALUM [This tuel matches ATR Template on all but one making ATR a
BOL HM Constituents u u match,
BOL Enrichment % 18 1126847 60 to 100
{Bumup Summary (MWd)* |Basis for bumup used in estimate:
From SFD Estimated 1
Nominal [ 933 38]Nomnat bumup cakculated from the heavy metal mass destroyed.
Bounding | 1 866 76|Bounding burmup assumed 10 be twioe nominal bumup.
Checks ;
Estimated Bumup/
Burnup pli Given Burmmup Esth d EOL HWGiven EOL HM
Nominal 007, 100
Bounding | 0 15|
'Reactor shutdown, core removal, storage, shipping or other date confiming that irradiation ceased for fuel
*Total bumup for alt fuel associated with this worksheet must be divided by BOL heavy metal mass 1o get specific bumup vakses (MWA/MT)
DOE/SNF/REP-078 March 2003
Revision 0 Page C-540 of C-581
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. Fuel Radionuchde Inventory Worksheet

iL. Fuel and Template Informati F i ean Estimated
Fuel Name SAPHIR U3S12-LEU (SWITZERLAND) "Fuel decay start date 1993 Canister usage*
SNFID # 443 Estimates as of 2010 18°x10°
Fuel Units & Descr 39 - MTR TYPE Template- ATR (Light Water Alum , 60 to 100%, U)
Heavy Metal Mass: BOL=79732kg EOL=71191kg 2Template Burnup(MWd) " 3672
ROD Storage Site- SRS Template BOL Heavy Metal Mass (MT) 000116689
- T Decay Time 15 years
11, Esti o oree X m Xn - Xo b ¥Yn Yo Gamma Sources
. . ‘ . P Photon Total
CYMWd From ° " Nominal Bounding Fuel " nitial Activity ~ Nominal Fuel  Bounding Fuel Energy ~ Photons/sec
Radionuclide Template - Fuel Burnup (MWd)® Bumup (MWd)® (Cr) Inventones(Ci) Inventories(Ci) | Group {boundng)
Ac-227 4 5861E-10 8,088 49 16,176 99 0 D0E+00 3 71E-06 7 42E-06 Avg MeV -
Am-241 1 7832E-03 8,088 49 16,176 99 0 00E+00 144E+01 2 BBE+01 00150 1930E+15
Am-242m 4 3410E-07 8,088 49 16,176 99 0 DOE+00 351E-03 7 02E-03 00250 4 025E+14
Am-243 14907E-06 8,088 49 16,176 99 0 00E+00 121E-02 2 41E-02 00375 3 514E+14
C-14 5 7162E-09 8,088 49 16,176 99 0 O0E+00 4 62E-05 9 25E-05 00575 3747E+14
CL36 1.3124E-32 8,088 49 16,176 99 0 00E+00 1 06E-28 2 12E-28 00850 2270E+14
Cm-243 1.8568E-07 8,088 49 16,176.99 0 00E+00 1 S0E-03 3 00E-03 01250 1.556E+14
Cm-244 3.5512E-05 8,088 49 16,176 99 0 00E+00 2 87E-01 5 74E-01 02250 1 955E+14
Co-60 1.0261E-05 8,088 49 16,176 99 0 00E+00 8 30E-02 1 66E-01 0.3750 8 567E+13
Cs-134 1.6931E-02 8,088 49 16,176 99 0 00E+00 1.37E+02 2 7TAE+02 05750 1391E+15
Cs-135 34477E-06 8,088 49 16,176 99 0 00E+00 2 79E-02 5.58E-02 0 8500 3 303E+13
Cs-137 2.2800E+00 8,088 49 16,176 99 0 0CE+00 1 84E+04 3 69E+04 1.2500 1 668E+13
Eu-154 3 6656E-02 8,088 49 16,176 99 0 00E+00 2 96E+02 5 93E402 17500 6 991E+11
Eu-155 9 6841E-03 8,088 49 16,176 99 0 O0E+00 7 83E+01 1.57E+02 2.2500 8 746E+08
Fe-55 4 6977E-04 8,088 49 16,176 89 0 00E+0C 3 80E+00 7.60E400 2.7500 5.256E407
H-3 6 0485E-03 8,088 49 16,176 99 0 00E+00 4.89E+01 9.78E+01 35000 3.341E+06
1-129 7 5300E-07 8,088 49 16,176 99 0 00E+00 6 09E-03 1.22E-02 5 0000 7.775E+03
Kr-85 1 4989E-01 8,088 49 16,176 99 0 00E+00 1.21E+03 2.42E+03 7 0000 B.612E+02
Np-237 9 5534E-06 8,088 49 16,176 99 0 00E+00 7 73E-02 1 55E-01 11.0000 9 672E+01
Pa-231 1 6550E-09 8,088 49 16,176 99 0 00E+00 1.34E-05 2 68E-05
Pb-210 2 6631E-11 8,088 49 16,176 99 0 00E+00 2 15E-07 4 31E07
Pm-147 1 8156E-01 8,088 49 16,176 99 0 00E+00 147€E403 2 94E+03
Pu-238 1 8990E-02 8,088 49 16,176 99 0 DOE+00 1.54E+02 3 07E+02
Pu-239 4 2838E-04 8,088 49 16,176 99 0 00E+00 3 46E+00 6 93E+00
Pu-240 2 4379E-04 8,088 49 16,176.93 0 00E+00 1 97E400 3 B4E+00
Pu-241 4.2511E-02 8,088 49 16,176 99 0 00E+00 3 44E+02 6 8BE+02
Pu-242 3.6329E-07 8,088 49 16,176 99 0 00E+00 2 94E-03 5 88E-03
Ra-226 1.4725E-10 8,088 49 16,176 99 0 00E+00 1.19E-06 2.38E-D6
Ra-228 8 9760E-15 8,088 49 16,176 99 0 00E+00 7.26E-11 1.45E-10
Ru-106 1 9752£-04 8,088 49 16,176 99 0 00E+00 1 60E+00 3.20E+400
Se-79 1.2933E-05 8,088 49 16,176 99 0 00E+00 1.05E-01 2 09E-01
Sn-126 1 1574E-05 8.088 49 16,176 99 0 00E+00 9.36E-02 1.87E-01
Sr-90 2 1680E+00 8,088 49 16,176 99 0 00E+00 1 75E+04 3.51E+04
Tc-99 4.2239E-04 8,088 49 16,176 99 0 00E+00 342E+00 6 83E+00
Th-229 3 9270E-12 8,088 49 16,176 99 0 00E+00 3 18E-08 6.35E-08
Th-230 3 3578E-08 8,088 49 16,176 99 0 00E+00 272E-04 543E-04
Th-232 1 5452E-14 8,088 49 16,176 99 0 00E+00 1.25E-10 2 50E-10 i
TI208 - 4 6705E-08 8,088 49 16,176 99 0 00E+00 3 78E-04 7 56E-04 -~
U-232 1 3045E-07 8,088 49 16,176 99 0 00E+00 1 06E-03 2 11E-03 Thermal Power
U-233 2 3739E-09 8,088 49 16,176 99 - 0 00E+00 1 92E-05 3 B4E-0S Heat B ding
U-234 1 8423E-04 8,088 49 16,176 99 0 0OE+00 1 49E+00 2 98E+00 . Qutput Heat Output
U-235 -2.7235E-06 8,088 49 000 3 42E02 1.22E-02 3 42602 {Watts) {Watts)
U-236 1.5493E-05 8,088 49 16,176.99 0 00E+00 1.25E-01 2.51E-01 2.19E4+02 4.38E+02
u-238 -4.2851E-09 8,088 49 000 2 15E-02 2 14E-02 2.15E-02 Total Total
Y-90 2 1686E+00 8,088 49 16,176 99 0 00E+00 1 75E+04 351E+04
Other Radionuciides - B 1 76E+04 3.52E+04 .
1L Template Selection ¥, Burvup v, and Checks ot vt ol Bas .- -
[Template Sek Summary P 1 ..
From SFD Used -|Basis for F Dytf
Reactor Moderator-! LIGHT WATER LIGHT WATER Thes Template was used for the following reasons
Fuel Cladding ALUM ALUM [Thes fuel matches ATR Template on al but one p ) making ATR a
BOLHM C U u match
BOL Enrichment %" 19 83740991 6010 100 -
|eumup Summary (MWd)* R Basis for burnup used in .
From SFD Estimated
Nominal [ 8 088 49]Nominal bumup calcutated from the heavy metal mass destroyed.
Bounding | - - 16,176 99]Bounding bumup assumed to be tce nominal bumup .
Estimated Bumup/
Burnup Multipher Given Burnup Estimated EOL HWGiven EOL HM -
inat | 032 -
Boundmng I 064 - - ~ - _
'Reactor shutdown, core removal, storage, shipping or other date confirming that sradiation ceased for fuet
*Total burmup for all fuel clated with ttus must be divided by BOL heavy metal mass Yo get spectfic bumup values (MWd/MT)
DOE/SNF/REP-078 March 2003
Rewvision 0 Page C-541 of C-581



Fuel Radionuchde Inventory Worksheet .
L Fuel and Template Infor Hatdaed Estimated
Fuel Name: SAPHIR UALX-HEU (SWITZERLAND) 'Fuel decay start date: 1993 Canister usage
SNF ID #: 444 Estimates as of 2010 18°x10*
Fuel Units & Descr, 76 - MTR TYPE Template. ATR (Light Water, Alum , 6010 100%, U)
Heavy Metal Mass: BOLx21 447kg, EOL=12kg *Template Burnup(MWd): 3672
ROD Storage Site* SRS Template BOL Heavy Metal Mass (MT). 000116689
Template Decay Time* 15 years
11, Esbmates .~ =~ *- m Xo Xy b Yo Yo Gamma Sources
< B Photon  ° Total
CiMWd From - » Nomal Bounding Fuel  |nitial Activity ©  Nominal Fuel  Bounding Fuel Energy  Photons/sec
Radionuclide Template Fue! Burnup (MWd)® Burmnup (MWd)! ()] Inventones(Ci) Inventories(Ci) Group (bounding)
Ac-227 4.5861E-10 8,946 30 17,892 61 0 00E+00 4 10E-08 8 21E£-06 Avg MeV —
Am-241 1 7832E-03 8,946 30 17,892 61 0 00E+00 1 60E+01 3 19E+01 00150 2.134E+15
Am-242m 4.3410E-07 8,946 30 17,892 61 0 COE+00 3 88E-03 7 77E-03 00250 4451E+14
Am-243 1 4907E-06 8,946 30 17,892 61 0 00E+00 1 336-02 2 67E-02 00375 3 B87E+14
C-14 5 7162E-09 8,946 30 17,892 61 0 C0E+00 5 11E-05 1 02E-04 00575 4 145E+14
CI-36 1 3124E-32 8,946 30 17,892 61 0 00E+00 117E-28 2 35E-28 00850 2510E+14
Cm-243 1 8568E-07 8,946 30 17,892 61 0 00E+00 1 66E-03 3 32E-03 0 1250 1 721E+14
Cm-244 3 5512E-05 8,946 30 17,892.61 0 00E+00 3 18E-01 6 35E-01 0.2250 2163E+14
Co-60 1 0261E-05 8,946 30 17,892.61 0 00E+00 9 18E-02 1 84E-01 0 3750 9475E413
Cs-134 1 6931E-02 B.946 30 17,892.61 0 OOE+00 1 51E+02 3 03E+02 0.5750 1 538E415
Cs-135 3 4477E06 8,946 30 17,892 61 0 00E+00 3 08E-02 6 17E-02 0 8500 3 653E+13
Cs-137 2.2800E+00 8,946 30 17,892 61 0 0OE+00 2 04E+04 4 08E+04 1.2500 1845E+13
Eu-154 3 6656E-02 8,946 30 17,892 61 0 0DE+00 3 28E+02 6 56E+02 17500 7 733E+11
Eu-155 9 6841€-03 8,946 30 17,892 61 0 O0E+00 8 66E+01 1 73E402 22500 9 674E408
Fe-55 4 6977E-04 8,946 30 17,892 61 0 00E+00 4 20£+00 8 41E+00 27500 5.814E+07
H-3 6 0485E-03 8,946 30 17,892 61 0 00E+00 5 41E+01 1 08E+02 3.5000 3 695E406
1-129 7 5300E-07 8,946 30 17,892 61 0 DOE+00 6 74E-03 135E-02 5.0000 8.546E+03
Kr-85 1 4989€E-01 8,946 30 17,892 61 0 00E+00 134E+03 2 68E+03 7 0000 9 465E+02
Np-237 9 5534E-06 8,946 30 17,892 61 0 00E+00 8 55E-02 171E-01 11 0000 1 063E4+02
Pa-231 1 6550E-09 8,946 30 17,892 61 0 00E+00 1 48E-05 2 96E-05
Pb-210 2 6631E-11 8,946 30 17,892 61 0 00E+00 2 38E-07 4 77E-07
Pm-147 1 8156E-01 8,946 30 17,892 61 0 00E+00 1 62E+03 3.25E+03
Pu-238 1 8990E-02 8,946 30 17,892 61 0 00E+00 1.70E+02 3 40E+02
Pu-239 4 2838E-04 8,946 30 17,892 61 0 00E+00 3.83E+00 7 66E+00
Pu-240 2 43796-04 8,946 30 17,892 61 0 O0E+00 2 18E+00 4 36E+00
Pu-241 4 2511E-02 8,946.30 17,892 61 0 O0E+00 3 80E+02 7 61E+02
Pu-242 3 6329E-07 8,946.30 17,892 61 0 00E+00 3.25E-03 6 S0E-03
Ra-226 14725E-10 8,946.30 17,892 61 0 0CE+00 1.32E-06 2 63E-06
Ra-228 8 9760&-15 8,946.30 17,892 61 0 00E+00 8.03E-11 1 61E-10
Ru-106 19752E-04 8,946.30 17,892 61 0 O0E+00 1 77E+00 3 53E+00
Se-79 1.2933E-05 8,946.30 17,892 61 0 OCE+00 1.16E-01 2.31E-01
Sn-126 11574E-05 8,946.30 17,892 61 0 00E+00 1 4E-01 2.07E-01
Sr-90 2 1680E+00 8,946.30 17,892 61 0 00E+00 1 94E+04 3 88E+04
Tc-99 4.2239E-04 8,946 30 17,892.61 0 00E+00 3 78E+00 7 56E+00
Th-229 3 9270E-12 8,946.30 17,892 61 0 00E+00 3 51E-08 7.03E-08
Th-230 3.3578E-08 8,946 30 17,892.61 0 00E+00 3 00E-04 6 01E-04
Th-232 1.5452E-14 8,946 30 17,892 61 0 00E+00 1 38E-10 2.76E-10
T1-208 4 6705E-03 8,946 30 17,892 61 0 00E+00 4 18E-04 8.36E-04
U-232 1.3045E-07 8,946 30 17,892 61 0 00E+00 1.17E-03 2.33E-03 Thermal Power
U-233 2.3739E-09 8,946 30 17,892 61 0 00E+00 2 12E-05 4.25E-05 N Heat B cding
U-234 1 8423E-04 8,946 30 17,892 61 0 00E+00 1 65E+00 3 30E+00 Output ° Heat Output
U-235 -2 7235E-06 8,946 30 000 4 20E-02 1 76E-02 4 20E-02 (Watts) N (Watts)
U-236 1 5493E-05 8,946 30 17,892 61 0 00E+00 1 39E-01 2.77E-01 2.42E402 4.84E4+02
U-238 -4.2851E09 8,946 30 000 6 76E-04 6 38E-04 6 76E-04 Total Total
Y-90 2.1686E+00 8,946 30 17,892 61 0 DOE+00 194E+04 3 88E+04
Other Radionuciides 1 95E+04 3 BIE+04
1. Template Selection S v, Burnup S v, and Checks .-t 2758 %" "y?
Template Selection S Yy |
From SFD Used |Basis for Parameter Ditferences:
Reactor M LIGHT WATER LIGHT WATER
Fuet Cladding" ALUM ALUM
BOL HM Constit u U
BOL Enrichment %: 90 62318257 60 to 100
|Bumup Summary (MWd)* |Basis tor burnup used in
From SFD
Nommal [ 8,946.30) bumup from the heavy metal mass destroyed.
Bounding | 17 892.61]Bounding burmup assurmed 10 be twioe nominal bumup.
Checks
Estimated Burnup/
p Multip Given Burnup Estimated EOL HWGiven EOL HM
Nominal { 133
Bounding | 285
*Reactor shutdown, core removal, storage, shipping of other date confirming that lradiabon ceased for fuel
2'I’otalI:;umu':»lofallfuelas.rvaclaledwim1?uswomshee|mus(be(iwdedbyBOLheavymetalmasstogetspeuﬁcburrn.pvah.nes(MWd/MT)
DOE/SNF/REP-078 March 2003
Revision 0 Page C-542 of C-581
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Fuel Radionuclide Inventory Worksheet . '

4. Fuel and Template Information . = % o~ Estmated
Fuel Name SAPHIR ULAX MEU (SWITZERLAND} YFuel decay start date: 1993 Canister usage
SNFID# 945 Estimates as of 2010 18"x10"
Fuel Units & Descr 52- MTRTYPE Template ATR (Light Water, Alum , 6010 100%, U)
Heavy Metal Mass  BOL=35 984kg" EQL=28.808kg 3Template Burnup{MWd)- 3672
ROD Storage Site SRS Template BOL Heavy Metal Mass (MT) 000116689
- Template Decay Time 15 years
1, Estmates 3 &3 m Xn Xy b Yn Yo Gamma Sources
. N - - Photon Total
. " CUMWd From _ B ! Bounding Fuel fnitial Activity  Nominal Fuel  Bounding Fuel Energy  Photons/sec
Radionuclide Template °  Fue! Bumup (MWd)’ Bumup (MWd)® - (C)’ Inventories(Cl)  Inventories(Ci) Group (bounding)
Ac-227 4 5861E-10 6,795 81 13,591.62 0 00E+00 3.12E-06 6.23E-06 Avg MeV .
Am-241 1 7832E-03 6,795 81 13,591 €2 0 00E+00 1.21E+01 2 42E+01 00150 1621E+15
Am-242m 4 3410E-07 6,795 81 13,591 62 0 O0E+00 2.95E-03 5 90E-03 00250 3.381E+14
Am-243 1 A907E-06 6,795 81 13,591 62 0 00E+00 101E-02 2 03E-02 00375 2.953E+14
C-14 5 7162E-09 6,795 81 13,591 62 0 00E+00 3 88E-05 7 T7EQ0S 00575 3148E+14
C36 1.3124E-32 6,795 81 13,591 62 0 00E+00 8 92E-29 178E-28 0.0850 1907E+14
Cm-243 1.8568E-07 6,795 81 13,591 62 0 00E+00 1.26E-03 252E-03 01250 1.307E+14
Cm-244 3 5512E-05 6.795 81 13,591 62 0 OCE+00 241E01 4 83E-01 0.2250 1 643E+14
Co-60 1.0261E-05 6,795 81 13,591 62 0 OCE+00 6 97E-02 1 39E-01 03750 7 198E+13
Cs-134 1.6931E-02 6,795 81 13,591 62 0 OCE+00 1 15E+02 2 30E+02 0.5750 1168E+15
Cs-135 3 4477E-06 6,795 81 13,591 62 0 O0E+00 2 34E-02 4 69E-02 0 8500 2.775E+13
Cs-137 2.2800E+00 6,795 81 13,591 62 0 O0E+00 1.55E+04 3 10E+04 1.2500 1402E+13
Eu-154 3 6656E-02 6,795 81 13,691 62 0 00E+00 2 49E+02 4 98E+02 17500 5.874E+11
Eu-155 9 6841E-03 6,795 81 13,591 62 0 DOE+00 6 58E401 132E+02 2.2500 7.348E+08
Fe-55 4 6977E-04 6,795 81 13,591 62 0 00E+00 3 19E400 6 38E400 27500 4 416E407
H3 6 0485E-03 6,795 81 13,591 62 0 DOE+00 4 11E+01 8 22E+01 3 5000 2.807E+06
1-129 7.5300E-07 6,795 81 13,591 62 0 00E+00 5 12E-03 1 02E-02 5 0000 6.506E+03
Kr-85 1 4989E-01 6,795 81 13,591.62 0 OOE+00 1 02E+03 2 04E+03 7 0000 7206E+02
Np-237 9 5534E-06 6,795 81 13.591.62 0 00E+00 6 49E-02 1.30E-01 11 0000 8 092E+01
Pa-231 1 6550E-09 6,795 81 13,591.62 0 DOE+00 1.12E-05 2.25E-05
Pb-210 2 6631E-11 6,795 81 13,691.62 0 00E+00 181E-07 3 62E-07
Pm-147 1 8156E-01 6,795 81 13,591.62 0 00E+00 1.23E+03 2.47E+03
Pu-238 1 8990E-02 6,795 81 13,591.62 0 0OE+00 129E402 2.58E+02
Pu-239 4 2838E-04 6,795 81 13,591.62 0 00E+00 2 NE+00 5.82E+00
Pu-240 2 4379E-04 6,795 81 13,591 62 0 00E+00 1 66E+00 3.31E+00
Pu-241 4 2511E-02 6,795 81 13,591 62 0 00E+00 2 89E+02 5 78E+02
Pu-242 3 6329E-07 6,795 81 13,591 62 0 00E+00 2 47E-03 4 94E-03
Ra-226 14725E-10 6,795 81 13,591 62 0 00E+00 1.00E-06 2 DOE-06
Ra-228 8 9760E-15 6,795 81 13,501 62 0 00E+00 € 10E-11 1.22E-10
Ru-106 1 9752E-04 6,795 81 13,591 62 0 00E+00 1.34E+00 2 68E+00
Se-79 1.2933E-05 6,795 81 13,591 62 0 00E+00 8 79E-02 1 76E-01 !
Sn-126 1.1574E-05 6,795 81 13,591 62 0 O0E+00 7 87E-02 157E-01
Sr-90 2.1680E+00 6,795 81 13,591 62 0 00E+00 1.47E+04 2 95E+04
Tc-99 4.2239E-04 6,795 81 13,591 62 0 00E+00 2.87E+00 5 74E+00
Th-229 3.9270E-12 6,795 81 13,591 62 0 00E+00 2 67E08 5 34E-08
Th-230 3.3578E-08 6,795 81 13,591 62 0 O0E+00 2 28E-04 4 56E-04
Th-232 1.5452E-14 6,795 81 13,591 62 0 O0E+00 1 05E-10 2 10E-10
T1-208 4 6705E-08 6,795 8t 13,591 62 0 00E+00 317E-04 6 35E-04
U-232 1.3045E-07 6,795 81 13,591 62 0 00E+00 8 B6E-04 1.77E-03 Thermal Power
U-233 2.3739E-09 6,795 81 13,591 62 0 00E+00 161E-05 3.23E-05 Nominal Heat Bounding
U234 1 8423E-04 6,795 81 13,591 62 0 O0E+00 1 25E400 2 50E+00 Output - * Heat Output
U-235 -2.7235E-06 6,795.81 000 3 50E-02 1 65E-02 3.50E-02 ((Watts) - - (Watts)
U-236 - 1.5493E05 -6,795.81 - 13,591.62 0 00E+00 1 05E-01 2.11E-01 1.84E402 3 68E+02
U-238 -4.2851E-09 6,795 81 000 6 B4E-03 6 61E-03 6 64E-03 Total Total
Y-90 2.1686E+00 6,795 81 13,591.62 0 00E+00 147E+04 2.95E+04
Other Radionuctides 148E404 2 96E+04
L. Template Selection S v, Burnup S v, and Checks @ &t it .
Template S v ) "
From SFD Used - |Basis for Parameter Differences-
Reactor Moderator LIGHT WATER UGHT WATER [This Template was used fof the following reasons.
Fuel Cladding ALUM ALUM [Thes fuel matches ATR Template on alt but one making ATR 2
BOL HM Constituents 1) [3) match.
BOL Ennchment % 45.07146122 60 to 100 - R
|Bumup y (MWd)* . - _. .. |Basis for burmnup used in esti
From SFD Estimated
Nommat [ 6 795 81}Nommnal bumup cakculated from the heavy metal mass destroyed
Bounding | 13,591.62}Bounding bumup assumed 1o be twce nominal bumup
Checks e - A
Estimated Bumup/
B p Multep Grven Burnup Estimated EOL HM/Given EOL HM
Nominat [ 060 T
Boundmg | 120 B ~

'Reactor shutdown, core removal, storage, shipping or other date confirming that irradiabon ceased for fuel
2Total bumup for all fuel ciated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd/MT)

DOE/SNF/REP-078 March 2003
Revision 0 Page C-543 of C-581



Fuel Radionuclhide Inventory Worksheet

L Fuel and Template Information ;. ;. ", iz Estimated
Fuel Name* SAXTON (MOX SST) "Fuel decay start date 1972 Canister usage:
SNFID # 883 Estimates as of 2010 18°x10°
Fuet Units & Descr: 25 - ELEMENT Template (Worst Case)
Heavy Metal Mass: BOL=  : EOL=95.588kg *Template Burnup{MWd). 625
ROD Storage Site. INEEL Template BOL Heavy Metal Mass (MT) 0 00186865
Template Decay Time 35 years
I1. Estimates ... - m Xy Xp b ¥Yn Yo Gamma Sources
R ‘ Photon Total
CyMWdFrom ., - ° N I Bounding Fuel Injial Activity -  Nomunal Fuel .  Bounding Fuel Energy  Photons/sec
Radionuclide . Template Fuel Burnup (MWd)z Burnup (MWd)’ {Ci) Inventories(Ci)  Inventones(Ci) Group {bounding)
Ac-227 2 3072E-06 95 69 95 69 0 Q0E+00 2 21E-04 2.21E-04 Avg MeV
Am-241 8 4448E+00 95 69 95 69 0 00E+00 8 08E+02 8 0BE+02 0.0150 2.160E+14
Am-242m 1 6848E-02 95 69 95 69 0 00E+00 1 61E+00 1 61E+00 0.0250 2333E+413
Am-243 1 6320E-02 95 69 95 69 0 00E+D0 1 56E+00 1 56E+00 00375 2059E+13
C-14 1 2090E-01 95 69 95 69 0 00E+00 1 16E+01 1 16E+01 00575 3.211E+13
C1-36 2 2849E-03 95 69 95 69 0 00E+00 2 19E-01 2 19€-01 0.0850 1.256E413
Cm-243 8 6624E-04 95 69 95 69 0 00E+0Q 8 29E-02 8.29E-02 01250 9 820E+12
Cm-244 1 684BE-01 95 69 95 69 0 00E+00 1 61E+01 1 61E+01 0.2250 1085E+13
Co60 2 8086E+01 95 69 95 69 0 00E+00 2 69E+03 2 69E403 0.3750 46426412
Cs-134 3 4148E-04 95 69 95 69 0 00E+00 3 27E-02 3.27E-02 05750 7 543E413
Cs-135 4 3976E-04 95 69 95 69 0 00E+0Q 4 21E-02 4 21E-02 0.8500 2883E+12
Cs-137 2 1049E+01 95 69 95 69 0 00E+D0 2 01E+03 2 01E+03 1.2500 2015E+14
Eu-154 1 2500E+00 95 69 95 69 0 00E+00 1 20E+02 1 20E+02 1.7500 8 913E+10
Eu-155 6 8986E-02 95 69 95 69 0 00E+00 6 60E+00 6 60E+00 2.2500 1 060E+09
Fe-55 2 9308E-01 95 69 95 69 0 00E+00 2 B0E+01 2 80E+01 2.7500 2 998E+08
H-3 24311E-01 95 69 95 69 0 00E+00 2 33E+01 2 33E+01 3.5000 2 044E+06
1-129 1 061BE-05 95 69 95 69 0 00E+00 1 02E-03 1 02E-03 5.0000 8 631E+05
Kr-85 5 9882E-01 95 69 95 69 0 00E+00 5 73E+01 5 73E+01 7 0000 9 777E+04
Np-237 1 5668E-04 95 69 9569 0 00E+00 1 50E-02 1 50E-02 11 0000 1 114E+04
Pa-231 2 B656E-06 95 69 95 69 0 O0E+00 274E-04 2.74E-04
Pb-210 2 3918E-08 95 69 95 69 0 00E+00 2 29E-06 2.29E-06
Pm-147 1 6900E-02 95 69 95 69 0 00E+00 1 62E+00 1 62E+00
Pu-238 -8 6120E-01 95 69 000 1 23E+04 1.22E+04 1 23E+04
Pu-239 4 8440E-02 95 69 000 1 49E+03 1 48E+03 1 49E+03
Pu-240 -3 0095E-01 95 69 000 1 90E+03 1 87E+03 1 90E+03
Pu-241 -1 0411E+02 95 69 000 4 89E+05 4.79E405 4 B9E4+05
Pu-242 -1 1381E-04 95 69 000 8 22E+00 8.21E+00 8 22E+00
Ra-226 6 4400E-08 95 69 95 69 0 00E+00 6 16E-06 6 16E-06
Ra-228 5 9952E-07 95 69 95 69 0 00E+00 5 74E-05 § 74E-05
Ru-106 8 5526E-07 95 69 9569 0 00E+00 8 18E-05 8 18E-05
Se-79 19181E-04 95 69 95 69 0 00E+00 1 84E-02 1 84E-02
Sn-126 16671E-04 95 69 95 69 0 00E+00 1 60E-02 1 60E-02
Sr-90 1 9799E401 95 69 95 69 0 00E+00 1.89E+03 1 89E+03
Tc-99 6 7678E-03 95 69 95 69 0 DOE+00 6 48E-01 6 48E-01
Th-229 17488E-06 95 69 95 69 0 00E+00 167E-04 167E-04
Th-230 5 8704E-06 95 69 95 69 0 O0E+00 5 62E-04 5 62E-04
Th-232 6 0208E-07 9569 95 69 0 O0E+00 5 76E-05 § 76E-05
T1208 8.7573E-05 95 69 95 69 0 00E+00 8 38E-03 8 38E-03
U-232 2.3706E-04 95 69 95 69 0 00E+00 2.27E-02 2 27E02 Thermal Power
u-233 3 6128E-04 9569 95 69 0 DOE+00 3 46E-02 3 46E-02 I Heat Bounding
u-234 1.2788E-02 95 69 95 69 0 00E+00 1.22E400 122E+00 . Output°  Heat Output
U-235 5.7486E-04 95 69 95 69 4 12E-02 9 62E-02 9 62E-02 (Watts) (Watts) -
U-236 2.3485E-04 95 69 95 69 0 DOE+00 2.25E-02 2 25E-02 8.18E402 6.22E+402
U-238 1.1581E-04 95 69 95 69 5.12E-03 1 62E-02 1 62E-02 Total Total
Y-90 1 9804E+01 95 69 95 69 0 OCE+00 1 89E+03 1 89E+03
Other Radionuclides 5 90E+03 5 90E+03
IL Template Selection S ¥, Burnup §: v, and Checks iz 2~ ¢
[rempiate Sei y
From SFD Used |Basis for Parameter Driferences:
Reactor Moderator LIGHT WATER (Worst Case)
Fuel Cladding SST SST/nconet [ Thus fuel didn't closely maich any existing templates, theretore the worst case template was used.
BOL HM C. Puand U U.Th, & Pu
BOL Ennchment % 0o 100
Burnup Summary (MWd)* |Basis for burnup used in
From SFD Estimated
Nominat | 95 69fNomnal bumup sel equal to bounding bumup
Boundwng | 95 69]Bounding bumup taken from SFD and converted to MWd using BOL=95.688kg
Checks
Estimated Burnup/
Burnup D Given Bumnup Estimated EOL HMW/Given EOL HM
N q| 003 [ 140]
Bounding [ 003
'Reactor shutdown, core removal, storage, shipping or other date confimung that irradiation ceased for fuel -
*Total bumup for all fuel assodiated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdA'MT)
DOE/SNF/REP-078 March 2003
Revision 0 Page C-544 of C-581
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Fuel Radionuchde Inventory Worksheet

L Fuel and Template Information ;- =, Esttmated
Fuel Name* SAXTON (MOX ZR) 'Fuel decay start date 1972 Canister usage
SNF ID & 787 Estimates as of 2010 18"x10*
Fuel Units & Descr 43 - ELEMENT Template: (Worst Case)
Heavy Metat Mass BOL= , EOL=239 88kg 2Template Burnup(MWd) €625
ROD Storage Site INEEL Template BOL. Heavy Metal Mass (MT): 000186865
. Template Decay Time- 35 years
I, Estmaates > s m Xa Xs b Yn Yo Gamma Sources
- . Ea ~ Photon Total .
© CUMWd From ¢ Nomunal -~  Bounding Fuel Inmial Activity N | Fuel  Bounding Fuel Energy  Photons/sec
Radionuchide Template Fue! Burnup (MWd)* Bumup (MWd)* (o)) Inventories(Ci) -lnventories(Ci) § - Group " (bounding)
Ac-227 2 3072E-06 240.13 24013 0 00E+00 5 54E-04 5 54E-04 Avg MeV
Am-241 8 4448E+00 240.13 24013 0 00E+00 2 03E+03 2 03E+03 00150 5419E+14
Am-242m 1 6848E-02 24013 24013 0 00E+00 4 05E+00 4 05E+00 00250 5 856E+13
Am-243 1 6320E-02 24013 24013 0 00E+00 3.92E+00 3 92E+00 00375 5167E+413
C-14 1.2090E-01 24013 24013 0 00E+00 2.90E+01 2 90E+01 00575 8 058E+13
CL36 2.2849E-03 24013 240.13 0 00E+00 5 49E-01 5 49E-01 00850 31526413
Cm-243 8 6624E-04 24013 240.13 0 00E+00 2 08E-01 2 0BE-01 0 1250 2464E+13
Cm-244 1 6848E-01 24013 24013 0 00E+00 4 05E+01 4 05E+01 0.2250 2 723E+13
Co-60 2 8086E+01 24013 240.13 0 00E+00 6 74E4+03 6 74E403 0.3750 1 165E+13
Cs-134 3 4148E-04 24013 24013 0 00E+00 8.20E-02 8 20E-02 05750 1.893E414
Cs-135 4.3976E-04 24013 24013 0 00E+00 1 06E-01 1 06E-01 0.8500 7.234E412
Cs-137 2.1049E+01 24013 24013 0.00E+00 5 05E+03 5 05E+03 1.2500 5 056E+14
Eu-154 1.2500E+00 24013 24013 0 OOE+00 3 D0E+02 3 00E+02 17500 2.237E+11
Eu-155 6.8986E-02 24013 24013 0.00E+00 1 66E+01 1 66E+01 22500 2 660E+09
Fe-55 2.9308E-01 24013 24013 0.00E+00 7 04E+01 7 04E+01 27500 7.524E+08
H-3 2.4311E-01 24013 24013 0 OCE+00 5 84E+01 5 84E+01 3.5000 5 129E406
1-129 1.0618E-05 24013 24013 0 00E+00 2 55E-083 2 55E-03 50000 2 166E+06
Kr-85 5 9882E-01 24013 240 13 0 O0E+00 1 44E+02 144E402 7 0000 2 453E405
Np-237 1.5668E-04 24013 24013 0 00E+00 3 76E-02 3 76E-02 11 0000 2.796E+04
Pa-231 2 B656E-06 24013 24013 0 00E+00 6 88E-D4 6 88E-04
Pp-210 2.3918E-08 24013 24013 0 O0E+00 5 74E-06 5 74E-06
Pm-147 1 6900E-02 240 13 24013 0 00E+00 4 06E+00 4 06E+00
Pu-238 -8 6120E-01 240 13 000 3 09E+04 3 07E+04 3 09E+04
Pu-239 -4 8440E-02 24013 000 3 73E+03 372E403 3 73E+03
Pu-240 -3 0O95E-01 24013 000 4 77E+03 4 70E+03 4 T7E+03
Pu-241 -1 0411E402 - 240 13 000 1.23E406 1 20E+06 1 23E+06
Pu-242 -1 1381E-04 24013 000 2 06E+01 2 06E+01 2 06E+01
Ra-226 6 4400E-08 24013 24013 0 00E+00 1 55E-05 1.55€-05
Ra-228 5 9952E-07 24013 24013 0 00E+00 144E-04 144E-04
Ru-106 8 5526E-07 24013 24013 0 00E+00 2 05E-04 2 0SE-D4
Se-79 1 9181E-04 24013 24013 0 00E+00 4 61E-02 4 61E-02
Sn-126 1 6671E-04 24013 24013 0 DOE+00 4 00E-02 4 00E-02
Sr-90 1 9799E401 24013 24013 0 00E+00 4 75E403 4 75E+03
Tc-99 6 7678E-03 24013 - 24013 0 00E+00 1 63E400 1 63E+00
Th-229 1 7488E-06 24013 24013 0 00E+00 4.20E-04 4.20E-04
Th-230 5 B704E-06 24013 24013 0 00E+00 141E-03 1.41E-03
Th-232 6 0208E-07 24013 24013 0 00E+00 1 45E-04 1.45E-04
T-208 - 8 7573E-05 . 240 13 24013 0 00E+00 2.10E-02 2.10E-02
U-232 2 3706E-04 24013 24013 0 00E+00 5 69E-02 5 69E-02 Thermal Power
U-233 3 6128E-04 24013 24013 - 0 O0E+D0 8 68E-02 8.68E-02 Nomunal Heat Bounding
U-234 1 2788E-02 24013 24013 0 00E+00 3 07E+00 3 07E+00 Output  ~* Heat Output
U-235 5 7486E-04 24013 24013 1 03E-01 2.41E-01 2.41E-01 (Watts) - -~ (Watts)
U-236 2 3485E-04 24013 24013 0 00E+00 5 64E-02 5 64E-02 1.85E403 1.56E403
U-238 11581E-04 24013 24013 1.29E-02 4.07E-02 4 07E-Q2 Total Total
Y-90 1 9804E+01 24013 24013 0 0OE+00 4 76E+03 4 76E+03
Other Radionuctides 1 48E+04 1.48E+04
T Template Selection S -y, Burnup S ¥, And Checks 2. 57 & 307,
[Template Sel v .
From SFD - Used |Basis for P Differences:
Reactor Moderator LIGHT WATER (Worst Case)
Fue! Cladd ZIRC SSTAnconel [Thes fuel didn't closely match any exisbng templates, therefore the worst case lemplate was used
BOL HM C Puand U U, Th &Pu
BOL Enrichment % - 010 100
[Bumup Summary (MWd)* . e 18asis for bumup used in esimate*
From SFD Estimated
Nominat [ 240 13]Nominal bumup set equal 1 bounding bumup
Boundmg | 240 13]Bounding bumup teken from SFD and converted o MWd using BOL=240 13249
Checks - .
Estimated Burnup/
Bumup Multspl Given Bumup E: d EOL HWGiven EOL HM
Nominat | 003] [ 1 40|
Bounding | 003
‘Reactor core J, st of other date confirming that lmadiation ceased for fuel
*Total bumup for alt fuel d with this must be divided by BOL heavy metal mass to get specific bumup values (MWd/MT)
DOE/SNF/REP-078 March 2003
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Fuel Radionuclide Inventory Worksheet

L Fuel and Template Information 53 <% 5.1 Estimated
Fuel Name* SAXTON (UO2 SST) "Fuel decay start date: 1972 Canister usage"
SNF ID #: 882 Estimates as of* 2010 18"x10*
Fuel Unnts & Descr., 20 - ELEMENT Template, Pathfinder (Light Water, SST, 60 to 100%, U)
Heavy Metal Mass: BOL= , EOL=10 402kg *Template Burnup(MWd): 601
ROD Storage Site* INEEL Template BOL Heavy Metal Mass (MT): 000012882
Template Decay Time 35 years
11. Estimates & s -« .. i~ m X Xy b ¥n Yo Gamma Sources
- . " Photon Total
C/MWdFrom . - Nomnal Bounding Fuel iniial Activity  Nominal Fuel < Bounding Fuel Energy  Photons/sec
Radionuchde Template - - Fuel Burnup (MWd)’ Burnup (MWd)? {Ci) inventories(Ci) Inventones(Ci) Group (bounding)
Ac-227 2.3344E-08 16 67 16 67 0 00E+00 3 89E-07 3 89E-07 Avg MeV .
Am-241 1.1135E-04 16 67 16 67 0 00E+00 1 86E-03 1 86E-03 00150 1.245E412
Am-242m 8 5075E-09 16 67 16 67 0 00E+00 1.42E-07 142E-07 00250 2 586E+11
Am-243 9 8519E-10 16 67 1667 0 00E+00 1 64E-08 1 64E-08 0.0375 2.237E+11
C-14 2 3012E-04 16 67 1667 0 00E+00 3 B4E-03 3 84E-03 0.0575 2411E+41
C136 1.2261E-06 16 67 16 67 0 DOE+00 2 04E-05 2 04E-05 0.0850 1457E+11
Cm-243 2.4875E-10 16 67 16 67 0 DOE+00 4 15E-09 4 15E-09 01250 9 469410
Cm-244 2.3178E-09 1667 16 67 0 00E+00 3 86E-08 3 86E-08 0.2250 1.258E+11
Co-60 7.0849E-02 16 67 16 67 0 00E+00 1 1BE+00 1 1BE+00 0.3750 5 469E+10
Cs-134 3 0266E-06 16 67 16 67 0 O0E+00 5 05E-05 5 0SE-05 0.575¢ 9 009E+11
Cs-135 3 0316E-05 16 67 16 67 0 OCE+00 5 05E-04 5 05E-04 0.8500 9 119E+09
Cs-137 1.4511E+00 16 67 1667 0 O0E+00 2 42E+01 2 42E+01 1.2500 9 064E+10
Eu-154 6 6955E-04 16 67 16 67 0 00E+00 1 12E-02 1 12£-02 17500 2 352E+08
Eu-155 6 9850E-04 16 67 16 67 0 OQE+00 1 16E-02 1.16E-02 22500 4 883E+405
Fe-55 12318E-03 16 67 1667 0 00E+00 2 05E-02 2 05E-02 27500 14126404
H-3 25141E-03 16 67 1667 0 00E+00 4 19E-02 4 19E-02 3.5000 2 911E+00
1-129 7.3195E-07 16 67 1667 0 0QE+00 122E-05 1.22E-05 5.0000 1.214E+00
Kr-85 4 1281E-02 16 67 1667 0 00E+00 6 88E-01 6 88E-01 70000 1 358E-01
Np-237 1.1489E-06 16 67 16 67 0 DOE+00 1 92E-05 1 92E-05 110000 1.536E-02
Pa-231 4.5241E-08 16 67 16 67 0 00E+00 7 S4E-07 7.54E-07
Pb-210 6 4476E-13 16 67 16.67 0 DOE+00 107E-11 1 07E-11
Pm-147 1.1651E-03 16 67 16 67 0 00E+00 1 94E-02 1 94E-02
Pu-238 2.9517E-04 16 67 16.67 0 0OE+00 4 92E-03 4 92E-03
Pu-233 6 6772E-04 16 67 16 67 0 00E+00 1 11E-02 1 11E-02
Pu-240 8.6839E-05 16 67 16.67 0 DOE+00 1 45E-03 1 45E-03
Pu-241 7.1514E-04 16 67 16 67 0 00E+00 1 19E-02 1 19E-02
Pu-242 1.9717E-09 16 67 16.67 0 O0E+00 3.29E-08 3.29€E-08
Ra-226 1.7654E-12 16 67 16 67 0 OCE+00 2 ME-11 2 94E-1
Ra-228 8.2928E-12 16 67 16 67 0 00E+00 1 38E-10 1 38E-10
Ru-106 1 8419E-10 16 67 16 67 0 0OCE+00 3 07E-09 3 07E-09
Se-79 1.3223E-05 16 67 16 67 0 0CE+0Q 2 20E-04 2.20E-04
Sn-126 1.1493E-05 16 67 16 67 0.00E+00 192E-04 1 92E-04
Sr-90 1.3649E+00 16 67 16 67 0 00E+00 2 28E+01 2 28E+01
Te-99 4 6656E-04 16 67 16 67 0 00E+00 7 78E-03 7 78E-03
Th-229 1 4547E-11 16 67 16 67 0 00E+00 2 43E-10 2 43E-10
Th-230 1 6617E-10 16 67 1667 0 00E+00 277E-09 2 77E-09
Th-232 8 3361E-12 16 67 16 67 0 O0E+00 139E-10 1 39E-10
T-208 2.1664E-08 16 67 16 67 0 O0E+00 3 61E-07 3 61E-07
U-232 5 8669E-08 16 67 16 67 0.00E+00 9 78E-07 9 78E-07 Thermal Power
U-233 3.1847E-09 16 67 16 67 0 0OE+00 5 31E-08 5 31E-08 ) Heat B
u-234 3 8769E-07 16 67 16 67 0 00E+00 6 46E-06 6 46E-06 Output . Heat Output
U-235 -2.7761E-06 16 67 000 2 10E-02 2 10E-02 2.10E-02 (Watts) (Watts)
U-236 1 6190E-05 16 67 16 67 0 QOE+00 2 70E-04 2.70E-04 2.92E-01 2.92E-01
U-238 -2 B547E-09 16 67 000 2 28E-04 227E-04 2 28E-04 Total Total
Y-90 1 3652E+00 16 67 16 67 0 00E+00 2 28E+01 2 28E+01
Other Radionuclides 2.75E+01 2 75E+01
TIL Template Selection S v, Burnup S v. and Checks ™. <3 <. /s > Foicf
Template Selection S y : |
From SFD Used |Basis for Parameter Differences*
Reactor Moderator LIGHT WATER LIGHT WATER [This Template was used for the following reasons.
Fuel CI SST SST. IThes fuel matches on al excepl )
BOL HM C. u 1] .
BOL Enrichment % 60 to 100
Burnup Summary (MWd)* |Basis for burnup used in
From SFD Estimated
Nominat | 16 67 Nomnal burnup set equal 1o bounding bumup
Boundmgl 16 67 |Bounding bumup taken from SFD and converted to MWd using BOL=10 439
Checks
Estimated Burnup/
p ip Given p Estimated EOL HM/Given EOL HM
Neminat I 003
Bounding | 0 03|
'Reactor shutdown, core removal storage. shipping of other date confirming that irradiabon ceased for fuef
*Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass 1o get specific bumup values (MWdJ/MT)
DOE/SNF/REP-078 March 2003
Revision 0 Page C-546 of C-581
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Fuel Radionuchde Inventory Worksheet

L Fuel and Template Information =, .55 - Estimated
Fuel Name SAXTON (UO2 ZR) "Fuel decay start date 1972 Canister usage
SNFID# 788 Estimates as of 2010 18°x10
Fuel Units & Descr 9 - ELEMENT N Template PWR (Light Water, Zirc, 0 to 5%, U)
Heavy Metal Mass BOL= |, EOL=41.482kg 2Template Burnup(MWd) 6192
ROD Storage Stte INEEL Template BOL Heavy Metal Mass (MT) 0.00176911
Template Decay Time 35 years
‘I, Estimates *--.:: m Xo X b Yn Yo Gamma Sources
LT . - . - Photon Total
‘' CUMWd From ' inal ~ Bounding Fuel Initial Activity M I Fuel  Bounding Fuel Energy ° Photons/sec
Radionuchde Template ~ Fuel Burnup (MWd)® Bumup (MWd)® ° (C) fnventories(Ci) ' Inventornies{Ci) Group {bounding)
Ac-227 8 7758E-10 ! 66 48 €6 48 0 00E+00 5 B3E-08 5 83E-08 Avg MeV
Am-241 14352E-01 66 48 66 48 0 00E+00 9 54E+00 9 54E400 00150 3E77E+12
Am-242m 2 8698E-04 6648 66 48 0 0CE+00 1 91E-02 191E-02 00250 7213E+11
Am-243 6.2565E-04 €6 48 66 48 0 00E+00 4 16E-02 4 16E-02 00375 6 880E+11
C-14 4 7901E-05 66 48 66 48 0 00E+00 3 18E-03 3 1BEQ3 00575 7.949E+11
CL36 8 0297E-07 €648 66 48 0 00E+00 5 34E-05 § 34E-05 00850 4 003E+11
Cm-243 2 S081E-04 €6 48 66 48 0 00E+00 167602 167E-02 01250 2 778E+14
Cm-244 4 9015E-02 €648 66 48 0 00E+00 3.26E+00 3 26E+00 02250 34336411
Co-60 2 5581E-03 €648 66 48 0 00E+00 1 70E-01 170E-01 03750 1476E+11
Cs-134 4 0536E-05 €648 66 48 0 00E+00 2 69E-03 269E-03 05750 3433E+12
Cs-135 14433E-05 66 48 66 48 0 O0E+0Q 9 60E-04 9 60E-04 08500 4 749E+10
Cs-137 1.3979E+00 €648 6648 0 00E+00 9.29E+01 9 29E+01 12500 4 665E+10
Eu-154 2.0203E-02 6648 66 48 0 00E+00 1.34E+00 1 34E+00 1 7500 1.397E+09
Eu-155 1.7684E-03 66 48 66 48 0 00E+00 1 18E-01 1 1BE-Ot 22500 2.251E405
Fe-55 4 3136E-05 6648 6648 0 00E+00 287E-03 2 87e-03 2.7500 4 609E+05
H-3 2 0769E-02 66 48 66 48 0 00E+00 1.38E+00 1 38E+00 3 5000 4 752E+04
1-129 9 8288E-07 66 48 6648 0 00E+00 6 53E-05 6 S3E-05 5 0000 2.032E+404
Kr-85 2 8214E-02 6648 66 48 0 00E+00 1.88E+00 1 88E+00 7 0000 2.342E+03
Np-237 1.1218E-05 66 48 66 48 0 00E+00 7 46E-04 7 46E-04 11 0000 2 690402
Pa-231 1.3036E-09 6648 66 48 0 00E+00 8 67E-08 8 67E-08
Pb-210 8 S078E-11 €6 48 66 48 0 00E+00 5 66E-09 5 66E-09
Pm-147 3 6531E-04 « €648 6648 0 00E+00 243E02 2 43E-02
Pu-238 7 4564E-02 66 48 66 48 0 00E+00 4 96E+00 4 96E+00
Pu-239 1.1623E-02 6648 €648 0 00E+00 7.73E-01 7.73E-01
Pu-240 1.5132E-02 66 48 66 48 0 00E+D0 1.01E+00 1 01E+00
Pu-241 9 0036E-01 €6 48 66 48 0 00E+00 5 99E+01 § 99E+01
Pu-242 6 4260E-05 6648 6648 0 00E+00 4 27E-03 427603 .
Ra-226 2.2804E-10 6648 6648 0 00E+00 152E-08 1.52E-08
Ra-228 § 2713E-12 6648 6648 0 00E+00 3 50€-10 3.50E-10
Ru-106 6 1160E-10 €648 66 48 0 00E+00 4 07E-08 4 07E-08
Se-79 1.2377E-05 66 48 66 48 0 00E+00 8.23E-04 8.23E-04
Sn-126 2.5210E-05 6648 6648 0 00E+00 168E-03 1.68E-03
Sr-90 9 1667E-01 66 48 66 48 0 00E+00 6 09E+01 6.09E+01
Te-99 3 9357E-04 6648 6648 0 00E+00 2 62E-02 2 62E-02
Th-229 1.2057E-10 €6 48 66 48 0 DOE+00 8 02E-09 8 02E-09
Th-230 2.1043E-08 66 48 €648 0 00E+DO 140E-06 1 40E-06
Th-232 §.2972E-12 €648 66 48 0 00E+00 352E-10 3.52E-10
TH208 1.7474E-07 66 48 66 48 0 00E+00 116E-05 1 16E-05
U-232 4 7368E-07 66 48 66 48 0 00E+00 3 15E-05 3 15E-05 Thermal Power
U-233 2 5097E-08 66 48 66 48 0 00E+D0 1 67E-06 167E-06 N ! Heat B g
U-234 5 000CE-05 6648 66 48 0 00E+00 J32E03 33E03 Output  “Heat Output
U-235 -1 4489E-06 66 48 000 2 87E-03 2 78E-03 2.87E-03 [(Watts) < - (Watts)'
U-236 7.5824E-06 66 48 66 48 0 00E+00 5 04E-04 5 04E-04 1.53E400 1.53E+00
U-238 -2 6129E-07 66 48 000 1.35E-02 13502 1.35E-02 Total Total
Y-90 9 1699E-01 66 48 66 48 0 00E+00 6 10E+01 6 10E+01
Other Radionucides 8 92E+01 8 92E+01
TIL Template Selection S vy, Burmup S v, and M._s:"é-}&‘ R, #34
Template S B y 3 - -
From SFD Used |Basis for Parameter Differences*
Reactor Moderator: LIGHT WATER LIGHT WATER [Thes Template was used for the followng reasons
Fuet Cladd ZIRC Z2IRC [Thes fuel matches on af except )
BOL KM C U U
BOL Ennchment % 0to§
|Burnup Summary (Mwa)* |Basis for burmup used in
From SFD
Nominal | 66.48]Nominal bumip set equal 1o bounding burmup
Bounding | 66 48Bounding bumup taken rom SFD and converted fo MVd using BOL=41.552%g R
Checks -
Estimated Burnup/
Burnup Multpl Given p Esti d EOL HWGiven EOL HM ~
L 005 100
Bounding | 005
*Reactor shutdown, core removal, storage shipping or other date confirming that imadiation ceased for fuel
*Total burmup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd/MT) -~
DOE/SNF/REP-078 March 2003
Revision 0 Page C-547 of C-581



Fuel Radionuchde Inventory Worksheet

L Fuel and Template Information . -, 3, %4 Estimated
Fuel Name SHIPPINGPORT PWR C1 BLKT (RODS) "Fuel decay start date: 1959 Canister usage
SNFID #- 189 Estimates as of 2010 18"x15'
Fuel Units & Descr- 2- ROD Template PWR (Light Water, Zirc, 0 to 5%, U)
Heavy Metal Mass BOL=16 B31kg: EOL=16 108kg 2Template Burnup(MWd): 6192
ROD Storage Site, INEEL ‘Template BOL Heavy Metal Mass (MT) 000176911
Template Decay Time 50 years
11, Estimates ~»% m Xn Xp b Yo Yo Gamma Sources
- - Photon Totat
Ci/MWd From Nominal Bounding Fuel Indial Activity Nominal Fuel  Bounding Fuel Energy  Photons/sec
Radionuclhide Template Fue! Bumup (MWd)? Burnup (MWd)* (ch Inventories(Ci)  Inventonies(Ci) Group (bounding)
Ac-227 1 0733E-09 744 60 1,489 19 0 0OE+00 7.99E-07 1 60E-06 Avg MeV -
Am-241 1 4751€E-01 744 60 1,489 19 0 00E+00 1 10E+02 2 20E+02 00150 5 666E+13
Am-242m 2 6809E-04 744 60 1,489 19 0 00E+00 2 0O0E-01 3 99E-01 00250 1136E+13
Am-243 6 2484E-04 744 60 1,489 19 0 00E+00 4 65E-01 9 31E-01 00375 1.070E+13
C-14 4.7820E-05 744 60 1,489 19 0 00E+00 3 56E-02 7 12E-02 00575 1.339E+13
CI-36 8 0297E-07 744 60 1,489 19 0 00E+00 5 98E-04 1 20E-03 00850 6.256E+412
Cm-243 1.7426E-04 744 60 148919 0 00E+00 1.30E-01 2 60E-01 01250 4 162E+12
Cm-244 2.7616E-02 744 60 1,489 19 0 DOE+00 2 06E+01 4 11E+01 02250 5341E+412
Co-60 3 5610E-04 744 60 1,489 19 0 00E+00 2 65E-01 § 30E-01 0.3750 2.307E+12
Cs-134 2.6260E-07 744 60 1,489 19 0 00E+0Q 1 96E-04 3 91E-04 0.5750 5432E+13
Cs-135 14433E-05 744 60 1,489 19 0 00E+00 1.07E-02 2 15602 08500 5.304E+11
Cs-137 9 8870E-01 744 60 1,489 19 0 00E+00 7 36E+02 147E+03 1.2500 3.375E+11
Eu-154 6 0320E-03 744 60 1,489 19 0 O0E+00 4 49E+00 8 98E+00 17500 1484E+10
Eu-155 2.1770E-04 744 60 1,489 19 0 00E+00 1 62E-01 3 24E-01 22500 2.439E+06
Fe-55 7 9296E-07. 744 60 1,489 19 0 00E+00 5 90E-04 1 18E-03 27500 8.597E+06
H-3 8 9486E-03 744 60 1,489 19 0 DOE+00 6 66E+00 133E+01 3.5000 6.133E405
1-129 9 8288E-07 744 60 1,483 19 0 00E+00 7.32E-04 1 46E-03 5 0000 2621E+05
Kr-85 1 0707E-02 744 60 1,489 19 0 D0E+00 7 97E+00 1 59E+01 7 0000 3.020E+04
Np-237 1.1927E-05 744 60 1,489 19 0.00E+00 8 88E-03 178E-02 11 0000 3467E403
Pa-231 1 4703E-09 744 60 1,489 19 0 O0E+00 1 09E-06 2 19E-06
Pb-210 1 6828E-10 744 60 1,489 19 0 00E+00 1.25E-07 251E07
Pm-147 6 9606E-06 744 60 1,489 19 0 00E+00 5 18E-03 1 04E-02
Pu-238 6 6263E-02 744 60 1,489 19 0 O0E+00 4 93E+01 9 B7E+01
Pu-239 1 1618E-02 744 60 1,48919 0 O0E+00 8 65E+00 1 73E+01
Pu-240 1 5142E-02 744 60 1,489 19 0 OCE+00 1 13E+01 2.25E+01
Pu-241 4 3766E-01 744 60 1,489 19 0 00E+00 3 26E+02 6 52E402
Pu-242 6 4260E-05 744 60 1,489 19 0 00E+00 4 78E-02 9 57E-02
Ra-226 3 8501E-10 744 60 1,489 19 0 00E+00 2 87E-07 5 73E-07
Ra-228 S 2955E-12 744 60 1,489 19 0 O0E+00 3 94E-09 7 83E-09
Ru-106 2 0413E-14 744 60 1,489 19 0 00E+00 152E-11 3 04E-11
Se-79 1 2376E-05 744 60 1,48919 0 00E+00 921E-03 184E-02
Sn-126 2 5210E-05 744 60 1,489 19 0 00E+00 1 88E-02 3 75E-02
Sr-90 6 4163E-01 744 60 1,489 19 0 00E+00 4 78E+02 9 56E+02
Tc-99 3 9357E-04 744 60 1,489.19 0 Q0E+00 2 93E-01 5 86E-01
Th-229 1 5644E-10 744 60 1,489 19 0 00E+00 1.16E-07 2 33E07
Th-230 2797208 744 60 1,489 19 0 0OE+00 2 0BE-05 4 17E-05
Th-232 6 3036€E-12 744 60 1,489 19 0 O0E+D0 3 95E-09 7 90E-09
T-208 1 5136E-07 744 60 1,489 19 0 00E+00 1 13E-04 2.25E-04
U-232 4 1005E-07 744 60 1,489 19 0 O0E+00 3 05E-04 6.11E-04 Thermal Power
U-233 2 5856E-08 744 60 1,489 19 0 00E+00 1 93E-05 3 85E-05 Nomunal Heat Bounding
U-234 5 2665E-05 744 60 1,489 19 0 00E+00 3 92E-02 7 84E-02 Output Heat Output
U-235 -1 4487E-06 744 60 0 00 2 60E-04 0 00E+00 2 60E-04 {Watts) (Watts) .
U-236 7 5888E-06 744 60 1,489 19 0 00E+00 5 65E-03 1 13E-02 1.35E401 2 69E+01
U-238 -2 6129E-07 744 60 000 5 64E-03 5 44E-03 5 64E-03 Total Total
Y-90 6 4180E-01 744.60 1.483 19 0 00E+00 4.78E+02 9 56E+02
Other Radonuclides 7 10E+02 1 42E+03
T11, Template Selection S: v, Burnup S y, and Checks i ™ & .ty 8
T p at ¥ I
From SFD Used |Basis for Parameter Ditferences*
Reactor Moderator-| UGHT WATER UGHT WATER
Fuel CI ZIRC 2IRC
BOL HM Constituents U U
BOL Enrichment % 0 710999907 Oto5
|Burnup Summary (Mwdy* |Basis for burnup used in
From SFD Estimated
Nomhal‘| 744 60]Nomnal bumup calcutated from the heavy metal mass destroyed.
Bounding | 304 04 1 489 19[Bounding burmup assumed 10 be twice nommnal burmup.
Checks
Estimated Burnup/
Burnup Multipher Given J:] Estimated EOL HWGiven EOL HM
Nominal 126
Bounding | 2.52 4 90]
'Reactor shutdown, core removal, storage, shipping or other date confirming that irradiabon 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)
DOE/SNF/REP-078 March 2003
Revision 0 Page C-548 of C-581
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Fuel Radionuclide Inventory Worksheet

1. Fuoel and Template Information " 2500 Estimated
Fuel Name SLOWPOKE (HEU) CANADA "Fuel decay start date 2010 Canister usage
SNFID # 296 Estimates as of. 2010 18°x10*
Fuel Units & Descr 1-297 ROD ARRAY Template: ATR (Light Water, Alum., 60 to 100%, U)
Heavy Metal Mass BOL=0.875kg EOL=087kg emplate Bumup{MWd) 3672
ROD Storage Site SRS Template BOL Hoavy Metal Mass (MT) 000116689
- T Decay Time 5 years
Il Estimates - ¢ 3. . m Xn Xp b Yo ¥b Gamma Sources
P . . ‘ R Photon Total
> CUMWdFrom . - Nommnal Bounding Fuel  |ntial Activity N 1 Fue!  Bounding Fuel Energy "~ Photons/sec
Radionuchde Template ,Fuel Burnup (MWd)® Burnup (Mwd)? (Ci) Inventories{Ci) Inventories(Ci) Group (bounding)
Ac-227 1.4545E-10 12.53 25 06 0 00E+00 1 82E-09 3 64E-09 Avg MeV
Am-241 1 1190E-03 12.53 2506 0 00E+00 1 40E-02 2 BOE-02 00150 4 834E+12
Am-242m 4.5425E-07 12.53 25 06 0 00E+00 5 69E-06 1 14E-05 00250 1 041E+12
Am-243 1.4921E-06 12.53 2506 0 00E+00 187E-05 3 74E-05 00375 9 610E+11
C-14 5 7244E-09 12.53 2506 0 00E+0Q 7 17E08 143E07 00575 9 450E411
Ci-36 1.3124E-32 12.53 2506 0 DOE+00 164E-31 329E31 00850 6 024E+11
Cm-243 2.3676E-07 12.53 25 06 0 0OE+00 2 97E-06 § 93E-06 01250 5.217E+11
Cm-244 5.2042E-05 1253 2506 0 00E+00 6 62E-04 1 30E-03 0.2250 5106E+11
Co-60 3 B208E-05 12.53 2506 0 00E+00 4 79E-04 957E-04 03750 2.472E+11
Cs-134 4 B693E-01 12.53 2506 0 00E+00 6 10E+00 1 22E+01 0.5750 3.395E+12
Cs-135 3 4477E-06 1253 25 06 0 00E+00 4 32E-05 8 64E-05 0 8500 4 754E+11
Cs-137 2 B731E+00 1253 2506 0 0OE+00 3 60E+01 7 20E+01 1.2500 B B45E+10
Eu-154 8 2053E-02 12583 25 06 0 O0E+00 1 03E+00 2 06E+00 17500 3 709E+09
Eu-155 3 9134E-02 1283 25 06 0 00E+00 4 90E-01 9 81E-01 22500 7.780E+09
Fe-55 6 7429E-03 1253 2506 0 00E+00 8 45E-02 1 69E-01 2.7500 4 476E+07
H3 1 0599E-02 1253 25 06 0 00E+00 1.33E-01 2 66E-01 3.5000 4 964E+06
1-129 7 5300E-07 1253 2506 0 00E+00 9 43E-06 1 89E-05 5.0000 1 490E+01
Kr-85 2 8595E-01 1253 2506 0 QDE+00 3 58E+00 7 16E400 7.0000 1.661E+00
Np-237 9 5479E-06 1253 2506 0 00E+00 1.20E-04 2.39E-04 110000 1.873E-01
Pa-231 8 9297E-10 1253 2606 0 00E+00 1 12E-08 2.24E-08
Pb-210 3 7609E-12 1253 25 06 0 00E+00 4 7T1E-11 9 42E-11
Pm-147 2 5452E400 1253 2506 0 00E+00 3.19E+01 6 38E+01
Pu-238 2 0550E-02 12 53 25 06 0 00E+00 2 57E-01 5 15E-01
Pu-239 4.2838E-04 1253 2506 0.00E+00 6 37E-03 1 07E-02 B
Pu-240 2 4401E-04 1253 25 06 0 00E+00 3 06E-03 6 11E-03
Pu-241 6 8764E-02 1253 2506 0 O0E+00 8 61E-01 1.72E400
Pu-242 3 6329E-07 1253 25 06 0 00E+00 4 S5E-06 9 10E06
Ra-226 3 8045E-11 1253 2506 0 O0E+00 4 77E-10 9 53E-10
Ra-228 2.9902E-15 1253 2506 0 00E+00 3 75E-14 7 49€-14
Ru-106 1.9055E-01 1253 2506 0 0Q0E+00 2 39E400 4 77E400
Se-79 1.2936E-05 1253 2506 0 00E+00 1 62E-04 3 24E-04
Sn-126 1.1574E05 12853 25 06 0 DOE+00 145E-04 2 90E-D4
Sr-90 2.7505E+00 1253 2506 0 00E+00 3 45E+01 6 B9E+D1
Tc-99 4.2239E-04 12.53 2506 0 00E+00 5 29E-03 1 06E-02
Th-229 1 8848E-12 1263 25 06 0 00E+00 2 36E-11 4 72E-11
Th-230 1.7042E-08 12.53 25.06 0 00E+00 2 14E-07 4.27E07 R
Th232 7 8132E-15 12.53 25 06 0 00E+00 g 79E-14 1 96E-13
T1-208 4 4063E-08 12.53 25 06 0 00E+00 5 §2E-07 1.10E-06
U-232 1.3151EC7 12.53 25.06 0 00E+00 1 65E-06 3 30E-06 Thermal Power
U-233 1 9564E-09 1253 25 06 0 00E+00 2 45E-08 4 90E-08 Heat B o
U-234 18371E-04 12.53 2506 0 00E+00 2 30E-03 4 60E-03 . Output.  HeatOutput
U-235 -2.7235E-06 12.53 000 1 78E-03 1.75E-03 1.78E-03 : (Watts) __{(Watts)
U-236 1 5493E-05 12.53 2506 0 00E+00 1.94E-04 3 88E-04 6.35E-01 127E+00
U-238 -4.2851E-09 12.53 0.00 1 68E-05 1 68E-05 1.68E-05 Totat Total
Y-90 2 7505E+00 1253 2506 0 00E+00 3 45E+01 6 89E+01
Other Radionucides 6 44E+01 1.29E402
{H1. Template Selection S Y, Burnup S ¥, and Checks = 7% - ouidy: 7o
Template S y - |
From SFD Used Basis for Parameter Differences-
F M LIGHT WATER LIGHT WATER
Fuel Cladding ALUM ALUM
BOL HM C. v Y} °
BOL Enri t % 94.28571429 60 10 100
Bumup Summary (MW(!)z ’ IBasus for burnup used in -
From SFD Estimated 1
Nominat | 1253 4 74}Nommnal burmup taken directly from SFD (converted fo MWd)
Boundwing | 25 06{Bounding bumup assumed i be twce nominal burmup
Checks . . .
Estimated Burnup/
Burnup Multip Given Burnup E d EOL HM/Given EOL HM
Nominat | 005 0 38} i 099]
Bounding | 009
'Reactor core ! storage, j or other date confirming that irradiation ceased for fuel
*Total bumup for alt fuet clated with this MbedvndedbyBOLﬁeavymelalmassbgelspeaﬁcbuwpvalues(MWdan
DOE/SNF/REP-078 March 2003
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Fuel Radionuclide Inventory Worksheet

L Fuel and Template Information -5 -, G Estimated
Fuel Name: SLOWPOKE {(HEU) CANADA "Fuel decay start date, 2010 Canister usage
SNF 1D #: 1065 Estwnates as of: 2010 18"x10’
Fuel Units & Descr: 1 - 297 ROD ARRAY Tempiate: ATR (Light Water, Alum., 60 to 100%, U)
Heavy Metal Mass: BOL=0 875kg; EOL=0.87kg *Template Burnup(MWd), 3672
ROD Storage Stte: SRS Template BOL Heavy Metal Mass (MT): 000116689
Template Decay Time- 5 years
I1. Estimates ...m .4 m X Xp b Yn Yo Gamma Sources
- P - : Photon | Total
. CyMWd From 1 N | - BoundingFuel inmal Activity Nominal Fuel  Bounding Fuel Energy  Photons/sec
Rad d Template Fuel Burnup (MWd)® Burmup (MWd)* - (Ci) - Inventones(Ci)  Inventories(Ci) Group ' (bounding)
Ac-227 14545E-10 1253 25 06 0 0CE+00 1 82E-09 3 64E-09 Avg MeV -
Am-241 11190E-03 1253 25 06 0 00E+00 1 40E-02 2 BOE-02 00150 4 834E+12
Am-242m 4 5425E-07 1253 25 06 0 00E+00 5 69E-06 1 14E-05 0 0250 1041E412
Am-243 14921E-06 1253 25 06 0 00E+00 1.87E-05 374E-05 00375 9 610E+11
c-14 5 7244E-09 1253 25 06 0 00E+00 7 17E-08 143E-07 00575 9.450E+11
C1-36 1 3124E-32 1253 2506 0 00E+00 1 64E-31 3.29E-31 00850 6 024E+11
Cm-243 2 3676E-07 1253 2506 0 00E+00 2.97E-06 5 93E-06 0 1250 S217E+11
Cm-244 5 2042E-05 1253 2506 0 00E+00 6 52E-04 1 30E-03 0.2250 5 106E+11
Co-60 3 8208E-05 1253 25 06 0 00E+00 4.79E-04 957E-04 03750 2472E+11
Cs-134 4 8693E-01 1253 25 06 0 00E+00 6 10E+00 1.22E+01 05750 3.395E+12
Cs-135 3 4477E06 1253 25 06 0 00E+00 4.32E-05 8 64E-05 0 8500 4 754E+11
Cs-137 2 B731E+00 1253 2506 0 00E+00 3 60E+01 7.20E+01 1.2500 8.845E+10
Eu-154 8 2053E-02 1253 25 06 0 00E+00 1 03E+00 2.06E+00 17500 3 703E+09
Eu-155 3 9134E-02 1253 2506 0 00E+00 4 90E-01 9 81E-01 2.2500 7 780E+09
Fe-55 6 7429E-03 1283 2506 0 00E+00 8 45E-02 1 69E-01 2.7500 4 476E407
H-3 1 0599E-02 1253 2506 0 00E+00 1 33E-01 2 66E-01 35000 4 964E+06
1-129 7 5300E-07 12.53 25 06 0 00E+00 9 43E-06 189E-05 5 0000 1 490E+01
Kr-85 2 8595E-0% 1253 2506 0 00E+00 3 S8E+00 7.16E+00 7 0000 1 661E+00
Np-237 9 S479E-06 1253 2506 0 00E+00 1.20E-04 2.39E-04 11 0000 1873E-01
Pa-231 8 9297E-10 1253 25 06 0 00E+0Q 112E-08 2.24E-08
Pb-210 3 7609E-12 1253 25 06 0 00E+00 4 71E-11 9 42E-11
Pm-147 2 5452E+00 1253 2506 0 00E+00 3 19€+01 6.38E+01
Pu-238 2 0550E-02 12.53 2506 0 00E+00 2 57E-01 5 15E-01
Pu-239 4.2838E-04 1253 2506 0 00E+00 S 37E-03 107E-02
Pu-240 2 4401E-04 1253 2506 0 00E+00 3 06E-03 8 11E-03
Pu-241 6 8764E-02 12.53 25 06 0 00E+00 8 61E-01 1 72E+00
Pu-242 3 BI29E-07 12.53 2506 0 00E+00 4 55E-06 9 10E-06
Ra-226 3 BO45E-11 12,53 2506 0 00E+00 4 77E-10 9.53E-10
Ra-228 2 9902E-15 12.53 2506 0 00E+00 3 75E-14 7.49E-14
Ru-106 1 9055E-01 12.53 2506 0 00E+00 2 39E+00 4 77E+00
Se-79 1.2936E-05 12.53 25 06 0 00E+00 1 62E-04 3.24E-04
Sn-126 1.1574E-05 12.53 25.06 0 00E+00 145E-04 2.90E-04
Sr-90 2.7505E+00 1253 2506 0 00E+00 3 45E+01 6 89E+01
Tc-99 4.223%E-04 1253 25.06 0 00E+00 5 29€-03 1.06E-02
Th-229 1 8848E-12 1253 25.06 0 00E+00 2 36E-11 4.72E-11
Th-230 17042E-08 1253 25.06 0 00E+00 2 14E-07 4.27E-07
Th-232 7 8132E-15 12.53 2506 0 00E+00 979E-14 1 96E-13
TI-208 4 4063E-08 12.53 25.06 0 00E+00 5 52E07 ° 1.10E-08
U-232 1.3151E-07 1253 2506 0 O0E+00 1 65E-06 3.30E-06 Thermal Power
U-233 1.9564E-09 1253 25 06 0 00E+00 2 45E-08 4 90E-08 [} I Heat Bounding -
U-234 18371E-04 1253 25 06 0 00E+00 2 30E-03 4 60E-03 “. Output  Heat Output
U-235 -2 7235E-06 12.53 000 1.78E-03 1.75E-03 1 78E-03 ©  (Watts) (Watts)
U-236 1.5493E-05 1253 2506 0 00E+00 1 94E-04 3 88E-04 5.35E-01 1.27€+00
U-238 -4 2851E-09 12.53 000 1 68E-05 1 68E-05 1 68E-05 Total Total
Y-90 2.7505E+00 1253 2506 0 00E+00 3 45E+01 6 89E+01
Other Radionuclides 6 44E+01 1 29E+02
JIL Template Sclection St ¥, Burnup S v, and Checks 52 e 4,005
[Template Sel y . ]
From SFD Used |Basis for Parameter Driferences:
Reector Moderator LIGHT WATER UIGHT WATER
Fuel Cladd: ALUM ALUM
BOLHMC u 3]
BOL Entichment %| 94.28571429 60 to 100
Burnup Summary (MWd)* |Basis tor burnup used In estimate*
From SFD
Nominal [ 12.53] 4 74]Nominal burmup taken drrectly from SFD {converied to MWd)
Bounding | 25 06]Bounding bumup assurmed 1o be twice hommnal burnup
Checks
Estimated Burnup/
Burnup ip Given p Estimated EOL HWGiven EOL HM
N '] 005 0.38
Boundng | 0 09)
*Reactor shutdown, core removal, storage, shipping of other dale confhirming that Iiradiabon ceased for fuel
*Total bunup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWA/MT)
DOE/SNF/REP-078 March 2003
Revision 0 Page C-550 of C-581



[

[

v —

C

[

~("’""

Fuel Radionuchide Inventory Worksheet ° ’

‘L Fuel and Template Information ;, .- 2 .« Estimated
Fuel Name SPERT-lIl Fuel decay start date 1966 Canister usage
SNFID# 209 Estimates as of. 2010 HIC
Fuel Units & Descr 3 - CANISTER OF SCRAP Tempiate: PWR (Light Water, Zirc, 0 1o 5%, U)
Heavy Metal Mass  BOL=  ; EOL=974kg 3Tempiste Burnup(MWd) 6192
ROD Storage Site INEEL Template BOL Heavy Metal Mass (MT)" 000176911
T Decay Time- 35 years
(1. Estimates ™ . x.&: . m Xq Xs b ¥n Yb Gamma Sources
- : . Photon Total .
CYMWd From ~ Nominal -~ ‘. Bounding Fuel Inihal Activity '-Nominal Fuel  Bounding Fuel Energy  Photons/sec
Radonuchde . . Template  Fuel Bumup (MWd)® Bumup (MWd)® . (Ci) Inventories{Ci) Inventones(Ci) Group °  (bounding)
Ac-227 8 7758E-10 9,262 37 9,262 37 0 00E+00 8.13E-06 8 13E-06 Avg MeV .
Am-241 1 4352E-01 9,262 37 9,262 37 0 O0E+00 1 33E403 1.33E403 00150 4 984E+14
Am-242m 2 8698E-04 9,262 37 9,262 37 0.00E+00 2 66E400 2 66E4+00 0 0250 1005E+14
Am-243 6.2565E-04 9,262.37 9,262 37 0 00E+00 5 79E+00 5 79E+00 00375 9 585E+13
C-14 4 7901E-05 9.262.37 9,262 37 0.00E+00 4.44E-01 4 44E-01 00575 1 107E+14
CH36 8 0297E-07 9,262.37 9,262 37 0 00E+00 7.44E-03 7.44E-03 00850 5 576E+13
Cm-243 2 5081E-04 9,262.37 9,262 37 0 00E+00 2.32E+00 2.32E+00 01250 3 870E+13
Cm-244 4 9015E02 9,262.37 9,262 37 0 O0E+00 4.54E+02 4.54E402 0.2250 4 782E+13
Co-60 2 5581E-03 9,262.37 9,262 37 0 00E+00 2.37E+01 2.37E401 0.3750 2 0S6E+13
Cs-134 4 0536E-05 - 9,262.37 9,262 37 0 00E+00 3 75E-01 3 75E-01 0.5750 4 782E+14
Cs-135 1 4433E-05 9,262.37 9,262 37 0 00E+00 1.34E-0t 1.34E-01 0.8500 6 616E+12
Cs-137 1 3979E+00 9,262.37 9,262 37 0 00E+00 1.29E+04 1.29E+04 12500 6 499E+12
Eu-154 2 0203E-02 9,262 37 9,262 37 0 00E+00 1.87E+02 1.87E+02 17500 1 946E+11
Eu-155 1 7684E-03 9,262 37 9,262.37 0 00E+00 1.64E+01 1.64E+01 22500 3 134E407
Fe-55 4 3136E-05 9,262.37 9,262.37 0 00E+00 4 00E-01 4 00E-01 27500 6 420E+07
H-3 2 0769E-02 9,262.37 9,262.37 0 00E+00 1.92E+02 1.92E+02 3.5000 6 611E+06
1-129 9 8288E-07 9,262 37 9,262.37 0 00E+00 9 10E-03 9 10E-03 5 0000 2.826E+06
Kr-85 2 8214E-02 9,262 37 9,262.37 0 00E+00 2 61E+02 261E+02 7.0000 3.258E405
Np-237 1 1218E-05 9,262 37 9,262.37 0 ODE+00 1 04E-01 1 04E-01 11 0000 3 742E4+04
Pa-231 1.3036E-09 9,262 37 9,262.37 0 00E+00 121E-05 121E-05
Pb-210 8 5078E-11 9,262 37 9,262.37 0 00E+00 7 88E-07 7 BBE-O7
Pm-147 3 6531E-04 9,262 37 9,262.37 - 0 0OE+00 3 38E+00 3.38E+00
Pu-238 7 4564E-02 9,262 37 9,262.37 0 00E+00 6 91E+02 6 91E+02
Pu-239 1.1623E-02 9,262 37 9,262.37 0 OOE+00 1 08E+02 1 08E+02
Pu-240 1.5132E-02 9,262 37 9,262.37 0 00E+00 1 40E+02 140E+02
Pu-241 9 0036E-01 9,262 37 9,262.37 0 00E+00 8 34E+03 8 34E+03
Pu-242 6 4260E-05 9,262 37 9,262.37 0 00E+00 S 95E-01 § 95E-01
Ra-226 2.2804E-10 9,262.37 9,262.37 0 00E+00 2 11E-06 2.11E-06
Ra-228 5.2713E-12 9,262.37 9.262.37 0 00E+00 4 88E-08 4 88E-08
RAu-106 6.1160E-10 9,262.37 9,262.37 0 00E+00 5 66E-06 5 66E-06
Se-79 1.2377E-05 9,262 37 9,262 37 0 00E+00 1.15E-01 1.15E-01
Sn-126 2.5210E-05 9,262.37 9,262.37 0 00E+00 2 4E-01 2.34E-01
Sr-90 9 1667E-01 9,262.37 9,262 37 0 00E+00 8 49E+03 8 49E+03 .
Tc-99 3 9357E-04 9,262 37 9,262 37 0 00E+00 3 65E+00 3 65E+00
Th-229 1.2057€-10 9,262.37 9,262 37 0 00E+00 1.12E-06 1.12E-06 _
Th-230 2 1043E-08 9,262.37 9,262 37 0 00E+00 1.95E-04 1.95E-04
Th-232 5.2972E-12 9,262.37 9,262 37 0 O0E+00 4.91E-08 4 91E-08
TH208 17474E07 - 9.,262.37 9,262 37 0 00E+00 1.62E-03 1.62E-03
U-232 4 7368E-07 9,262.37 9,262 37 0 O0E+00 4.39E-03 4.39E-03 Thermat Power
U-233 2 5097E08 9,262.37 9,262 37 0 00E+00 2.32E-04 2.32E-04 i Heat B ding ..
U-234 5 0000E-05 9,262.37 8,262.37 0 DOE+00 4 63E-01 4 63E-01 . Output “Heat Output
U-235 -1 4489E-06 9.262.37 000 1.35E-03 0 00E+00 1.35E-03 (Watts) - " (Watts)
U-236 7 5824E-06 9,262 37 9,262.37 0 00E+00 7.02E-02 7 02E-02 2 13E+02 2 13E402
U-238 -2 6129E-07 9,262 37 000 6.33E-03 3 91E-03 6.33E-03 Total Total
Y-90 9 1699E-01 9,262 37 8,262.37 0 00E+00 8.49E+03 8.49E+03
Other Radionuchdes 1.24E+04 1.24E+04 .
A11. Template Selection S -y, Burnup S v, And Checks i e b 3abi -
[Template S y . -
From SFD .Used - [Basis for Parameter Differences*
Reactor Moderator LIGHT WATER LIGHT WATER [This Template was used fof the loflowing reasons
Fuel Clad ZIRC ZIRC [This fuel matches on all p except {i
BOLHMC u V]
BOL Ennchment % Ot S
IBumup Summary (MWa)° . _ |Basis for burnup used in -
From SFD Estamated ,
Nominal | 9,262.37Nommal bumup set equal i bounding bumup
Bounding | " 9,262.37|Bounding bumup essimated by assuming BOL heavy metal mass was twice EOL.
Checks « « . e
Estimated Burnup/
Bumup Multipl Given Burnup Esti d EOL HWGiven EOL HM .
Nominal | 1358 158
Bounding-| 13.58
"Reactor shutdown, core removal, storage, shipping or other date confimming that Irradiation ceased for fuet
Total bumup for aNl fuel iated with this must be divided by BOL heavy metal mass to get specific bumup values (MWJ/MT)
DOE/SNF/REP-078 March 2003
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Fuel Radionuclide Inventory Worksheet

L Fuel and Template Informations =, ;3 Estimated
Fuel Name* THOR (UALX-HEU) TAIWAN 'Fuel decay start date 1997 Canister usage:
SNF ID # 629 Estimates as of: 2010 18"x10'
Fuel Units & Descr: 35 - MTR TYPE Template: TRIGA-Al (LWAJ-Zrx, Alum , 10 to 20% U)
Heavy Metal Mass* BOL=S 061kg; EOL=4 098kg *Template Burnup(MWd). 665
ROD Storage Site SRS Template BOL Heavy Metal Mass (MT): 000018
Template Decay Time: 10 years
11, Estimates-* » < i m Xn Xp b Yo Yo Gamma Sources
R - R " Photon Total ~
CvMWd From Nominal _  Bounding Fuel |nitial Activity  Nominal Fuel BoundingFuel | Energy  Pholons/sec
Radionuchide . Template Fuel Burnup (MWd)’ Burnup (MWd)® {Ci) Inventones(Ci) ° Inventones(Ci) Group (bounding)
Ac-227 1 2892E-09 918 72 1,837.45 0 00E+00 1 1BE-08 2.37E-06 Avg MeV .
Am-241 2 9429E-03 918 72 1,837.45 0 00E+00 2 70E+00 5 41E+00 00150 2470E+14
Am-242m 1 9489E-06 91872 1,837.45 0 00E+00 1.79E-03 3.58E-03 00250 5166E+413
Am-243 2 3308E-07 918 72 1,837 45 0 DOE+00 2 14E-04 4.28E-04 00375 6101E+13
C-14 4 3278E-05 918 72 1,837 45 0 00E+00 3 98E-02 7 95E-02 00575 5.045E413
C36 4 3023E-08 91872 1,837 45 0 DOE+00 3 95E-05 7 91E-05 00850 3279E+13
Cm-243 2 4286E-07 91872 1,837 45 0 00E+00 2 23E-04 4 46E-04 01250 4.538E+13
Cm-244 2 6015E-06 918 72 1,837 45 0 00E+00 2 39E-03 4 78E-03 0.2250 2.879E+13
Co-60 1 6075E-02 91872 1,837 45 0 00E+00 1.48E+01 2 95E+01 0.3750 1 185E+13
Cs-134 19323E-02 91872 1,837 45 0 00E+00 1.78E+01 3 55E+01 05750 1765E+14
Cs-135 3 1549E-05 91872 1,837 45 0 00E+Q00 2 90E-02 5 80E-02 08500 3215413
Cs-137 2 4556E+00 91872 1,837 45 0 O0E+00 2.26E+03 4 51E+03 12500 3.535E+13
Eu-154 9 01BOE-01 91872 1,837 45 0 00E+Q0 8.29E+02 1 66E+03 17500 1014E412
Eu-155 2.1820E-01 91872 1,837 45 0 00E+00 2.00E+02 4 01E+02 2.2500 2411E+09
Fe-55 2.2902E-03 91872 1,837 45 0 00E+00 2 10E+00 4 21E+00 2.7500 4 728E407
H-3 8.1609E-03 91872 1,837 45 0 00E+00 7 SCE+00 1 50E+01 3 5000 5 768E+08
1-129 7.3805E-07 91872 1,837 45 0 00E+00 6.78E-04 136E-03 5 0000 1041E+03
Kr-85 1.8256E-01 91872 1,837 45 0 00E+00 1 68E+02 3 35E+02 70000 1177E+02
Np-237 1 4505E-06 91872 1,837 45 0 OCE+00 1.33E-03 2 67E-03 11 0000 1.340E+01
Pa-231 4 5564E-09 91872 1,837 45 0 00E+00 4.19E-06 8 37E-06
Pb-210 1 8842E-14 918 72 1,837 45 0 00E+00 1.73E-11 3 46E-11
Pm-147 5.5459E-01 91872 1,837 45 0 00E+00 S 10E+02 1 02E+03
Pu-238 1.2992E-03 91872 1,837 45 0 00E+00 1 19E+00 2.39E+00
Puy-239 5 6932E-03 91872 1,837 45 0 Q0E+0Q 5 23E+00 1 0SE+01
Pu-240 2.2632E-03 918.72 1,837 45 0 00E+00 2 0BE+00 4.16E+00
Pu-241 9 8857E-02 918.72 1,837 45 0 Q0E+00 9 0BE+01 1.82E+02
Pu-242 3 0602E-07 918.72 1,837 45 0 00E+00 281E-04 5 62E-04
Ra-226 10823E-13 918.72 1,837 45 0 00E+00 9 94E-11 1 99€-10
Ra-228 2 0406E-10 918.72 1,837.45 0 00E+C0 1 87E-07 3 75E07
Ru-106 3 0180E-03 918.72 1,837 45 0 00E+00 2 T7E+00 § 55E+00
Se-79 12937E-05 918.72 1,837.45 0 00E+00 1 19E-02 2.38E-02
Sn-126 1 2238E-05 91872 1,837.45 0 00E+00 112E-02 2.25E-02
Sr-90 2 3098E+00 91872 1,837.45 0 00E+00 2 12E+03 4 24E+03
Tc-99 4 4120E-04 91872 1,837 45 0 00E+00 4 05E-01 8.11E-01
Th-229 2 0932E-10 918 72 1,837 45 0 00E+00 1 92€E-07 3.85E-07
Th-230 2 7744E-11 91872 1,837 45 0 00E+00 2 55E-08 5.10E-08
Th-232 2 3744E-10 g18 72 1.837 45 0 00E+00 2 18E07 4.36E-07
TH208 1 9459E-08 918 72 1,837 45 0 D0E+00 1.79€-05 3.58E-05
U-232 5 3850E-08 918 72 1,837 45 0 O0E+00 4 95E-05 9 89E-05 Thermal Power
U-233 1.3135E-07 91872 1,837 45 0 00E+00 1.21E-04 241E-04 Heat - B. g -
U-234 1 9143E-07 91872 1,837 45 0 00E+00 176E-04 3 52E-04 Output Heat Output”
U-235 -2 6159E-06 918 72 000 1.02E-02 7 79E-03 1 02E-02 (Watts) - (Watts)
U-236 1.2719E-05 91872 1,837 45 0.00E+00 1.17E-02 2 34E-02 3 41E+01 & B2E+01
U-238 -3 8857E-08 91872 000 1.16E-04 8 06E-05 1 16E-04 Total Total
¥-90 2 3098E+00 91872 1,837 45 0 00E+00 2.12E+03 4 24E+03
Other Radionuchdes 2 42E+03 4 85E+03
TIL Template Selection Si v, Burnup S: y, and Chechs® o f.ed coie 53
Tempiate S Summary ]
From SFD Used |Basis for Parameter Dfferences:
Reactor Moderator| LW AND U ZIRC HYDRIDE | LW AND U ZIRC HYDRIDE [This Temptate was used for the fokowing reasons:
Fuel Cladding ALUM ALUM [Thes fuel matches on alt parameters except ennchment.
BOL HM C. 1) U
BOL Enrichment % 93 16330608 101020 1
|Burnup Summary (Mwa)* |Basis for burnup used in
From SFD Esti d
Nommal [ 918 72|Nominal bumup calculated fom the heavy melal mass destroyed.
Bounding | 1,837 45Bounding bumup assumed 1o be twice nomnal burmup.
Checks
Estimated Bumup/
| Burnup Multipher Given B p Estimated EOL HW/Given EOL HM
N ) 491
Bounding | 983 i
'Reactor stk core l, storage, ping or other date confimmuing that iradiation ceased for fuel
*Total bumup for all fuel assodiated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd/MT)
DOE/SNF/REP-078 March 2003
Revision 0 Page C-552 of C-581
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Fuel Radionuchde Inventory Worksheet

{L Funel and Template Information ., .- 5",z Estimated
Fuel Name TRR-1 (UALX-HEU) THAILAND "Fuel decay start date: 1998 Cansster usage
SNFID# 633 Estimates as of 2010 18"x10'
Fuel Units & Descr 31 - MTR TYPE Template TRIGA-A! (LW/U-Zrx, Alum , 10 to 20%, U)
Heavy Metal Mass BOL=5.295kg EOL=4 771kg *Template Bumnup(MWd): 665
ROD Storage Site SRS Template BOL Heavy Metal Mass (MT) 000018
Template Decay Time 10 years
1. Estmates ‘s~ > m Xn Xp b Yo Yo Gamma Sources
A ro - - Photon Tota!
© CvMwd From * Nominal Bounding Fuel  nitial Activity - N { Fuel  Bounding Fue! Energy  Photons/sec
Rad lid . ' * Template - Fue! Bumup (MWd)® Bumup (MWd)® ~  (Ci) ‘tnventones(Ci) Inventones(Ci) Group (bounding)
Ac-227 1.2892E-09 500 07 1,000.14 0 00E+00 6 45E-07 1.29E-06 Avg MeV -
Am-241 2 9429E-03 500 07 1,000 14 0 00E+00 147E+00 2 94E+00 00150 1.345E+14
Am-242m 1 9489E-06 50007 1,000 14 0 00E+00 9.75E-04 1.95E-03 0 0250 2.812E+13
Am-243 2 3308E-07 500 07 1,000.14 0 0OE+00 1.17E-04 2.33E-04 00375 3.321E+13
C-14 4.3278E-05 50007 1,000 14 0 00E+00 2.16E-02 4.33E-02 00575 2746E+13
CH36 4 3023E-08 500 07 1,000.14 0 DOE+00 2.15E-05 4.30E-05 00850 1785E+13
Cm-243 2 4286E-07 50007 1,000.14 0 00E+00 1.21E-04 2 43E-04 01250 2.470E+13
Cm-244 2 6015E-06 500 07 1,000.14 0 00E+00 1.30E-03 2 60E-03 0.2250 1.567E+13
Co-60 1 6075E-02 500 07 1,000.14 0 00E+00 8 04E+00 1 61E+01 03750 6 348E+12
Cs-134 1 9323E-02 50007 1,000 14 0 00E+00 9 66E+00 1.93E+01 05750 9 606E+13
Cs-135 3 1549E-05 500 07 1.000 14 0 00E+00 1.58E-02 3 16E-02 © 8500 1750E+13
Cs-137 2 4556E+00 500 07 1,000 14 0 0CE+00 1.23E+03 2.46E+03 1.2500 1924E+13
Eu-154 9 0180E-01 50007 1,000 14 0 OCE+00 4.51E+02 9 02E+02 17500 5 517E+11
Eu-155 2 1820£-01 500 07 1,000 14 0.00E+00 1.09E+02 2.18E+02 2.2500 1.313E+09
Fe-55 2.2902E-03 500 07 1,000 14 0 O0E+00 1.15E+00 229E+00 27500 2.574E407
H-3 8 1609E-03 500 07 1,000 14 0 00E+00 4 08E+00 8 16E+00 3 5000 3 140E406
i-129 7.3805€E-07 500 07 1,000 14 0.00E+00 3 69E-04 7.38E-04 5 0000 5 672E+402
Kr-85 1 B256E-01 500 07 1,000 14 0.00E+00 9 13E+01 1 83E+02 7 0000 6 411E+01
Np-237 1 4505E-06 $00 07 1.000 14 0 00E+0Q 7 25E-04 145E-03 11 0000 7.297E+00
Pa-231 4 5564E-09 500 07 1,000 14 0 00E+00 2.28E-06 4 56E-06
Pb-210 1 8842E-14 500 07 1,000 14 0 00E+00 9 42E-12 1 88E-11
Pm-147 5 5459E-01 50007 1,000 14 0 00E+00 2 T7E+02 5 55E+02
Pu-238 1.2992E-03 500 07 1,000 14 0 00E+00 6 S0E-01 1 30E+00
Pu-239 5 6932E-03 5§00 07 1,000 14 0 00E+00 2 B5E+0Q 5 69E+00 N
Pu-240 2 2632E-03 50007 1,000 14 0 00E+00 1.13E+00 2 26E+00
Pu-241 9 B857E-02 500 07 1,000 14 0 DOE+00 4 S4E+01 9 89E+01
Pu-242 3 0602E-07 500 07 1,000 14 0 00E+00 1 53E-04 3 06E-04
Ra-226 1 0823E-13 50007 1,000 14 0 00E+00 5 41E-11 1 08E-10
Ra-228 2 D406E-10 500 07 1,000 14 0 00E+00 1 02E-07 2 04E-07
Ru-106 3 0180E-03 500 07 1,000 14 0 00E+00 1 51E+00 3 02E+00
Se-79 1 2937E-05 50007 1,000 14 0 00E+00 6 47E-03 1.29E-02
Sn-126 1 2238E-05 50007 1,000 14 0 00E+00 6 12E-03 122E-02
Sr-90 2 3098E+00 500.07 1,000 14 0 00E+00 1 16E+03 2 31E+03
Tc-99 4 4120E-04 500 07 1,000 14 0 00E+00 221801 4 41E-0t
Th-229 2 0932E-10 500 07 1,000 14 0 00E+00 1 05E-07 2 09E-07
Th-230 2 7744E-11 500 07 1,000 14 0 00E+00 1.39E-08 2.77E-08
Th-232 2 3744E-10 500 07 1,000 14 0 00E+00 1.19E-07 2.37E-07
TH208 1 9459E-08 500 07 1,000.14 0 00E+00 9 73E-06 1.95E-05
U-232 5 3850E-08 500 07 1,000 14 0 00E+00 2 69E-05 5.39E-05 Thermai Power
U-233 1.3135E-07 500 07 1,000 14 0 00E+00 6.57E-05 1.31E-04 N 1 Heat . q
U-234 1.9143E-07 500 07 1,000 14 0 00E+00 9.57E-05 1.91E-04 ¥ Output Heat Output
U-235 -2 6159€-06 500 07 0.00 1 03E-02 8.98E-03 1 03E-02 (Watts) - (Watts) -
U-236 1.2719E-05 500 07 1,000 14 0 00E+00 6.36E-03 1.27E-02 1.85E401 3 71E+08
U-238 -3 B8S7E-08 500 07 000 1 80E-04 1.60E-04 1 BOE-04 Total Total
Y-90 2.3098E+00 500 07 1,000 14 0 00E+00 1.16E+03 2.31E+03
Other Radionuclides 1.32E+03 2 64E403
{TH. Template Selection S: v, Burnup S v, and Checks 37 o < s, = o
Tempiate Sek y - - N
From SFD Used |Basis for Parameter Differences
R LW AND U ZIRC HYDRIDE | LW AND U ZIRG HYDRIDE ] Thes Template was used for the folowng reasons
Fue! Cladd ALUM ALUM [Thes fuel matches on ail parameters except enrichment,
BOL HM Constituents U u
BOL Enrichment % 89 90758798 101020 1
[Bumup Summary (MwWd)* 1Basis for burnup used in )
From SFD Estimated '
Nominal.| 500 07 jNomnal bumup calculated from the heavy metal mass destroyed.
Bounding | 1,000 14}Bounding bumup assumed to be twice nominal bumup
Checks >
Estimated Burnup/
D p Given Bumup Estimated EOL HM/Given EOL HM
Nominal [ 256,
Bounding | 511
'Reactor , core I, storage, ing or other date confirming that iiradiation ceased for tuel -
*otal bumup for afl fuel clated with this heet must be divided by BOL heavy metal mass to get specific burnup values (MWdAMT)
DOE/SNF/REP-078 March 2003
Revision 0 Page C-553 of C-581



Fuel Radionuchide Inventory Worksheet

L Foel and Template Information 2, ., o503
Fuel Name: UMRR (HEU) ROLLA "Fuel decay start date
SNF ID #: 881 Estimates as of:

Fuel Units & Descr: 28 - 24 CURVED PLATES

1996
2010

Tempiate: ATR (Light Water, Alum., 60 to 100%, U}

Estimated

Canster usage:
18*x10*

Heavy Metal Mass: BOL=5.096kg, EOL=4 771kg *Template Burnup{MWd): 3672
ROD Storage Site: SRS Template BOL Heavy Metal Mass (MT): 000116689
Template Decay Time: 10 years
11, Estimates =%« % m Xny Xp b Yn ¥s Gamma Sources
N B B . - Photon Total
CVMWd From ” Nominal: ~  Bounding Fuel Initial Acuvity  Nominal Fuel©  Bounding Fuel Enesgy ~ Photons/sec
Radionuclide Template “  Fuel Burnup (MWd)* Burnup (MWd)* (C1) Inventones(Ci) Inventonies(Ci) |°* Group.. . (bounding)
Ac-227 2 8404E-10 307 59 615 18 0 O0E+00 8.74E-08 1 75E-07 Avg MeV —
Am-241 1 4935E-03 307 59 61518 0 00E+00 4 S9E-01 9 19E-01 00150 B8.367E+13
Am-242m 4 4390E-07 307 59 615 18 0 00E+00 1.37E-04 2 73E-04 00250 1761E413
Am-243 1 4913E-06 307 59 61518 0 00E+00 4.59E-04 9 17E-04 00375 1535E+413
C-14 5 7217E-09 307 59 61518 0 00E+00 1.76E-06 3 62E-08 00575 16226413
CI-36 13124E-32 307 59 61518 0 00E+00 4 04E-30 8 07E-30 0 0850 9 867E+12
Cm-243 2 0967E-07 307 59 615 18 0 00E+00 6 45E-05 1 29E-04 01250 6 902E+12
Cm-244 4 3001E-05 307 59 61518 0 O0E+00 1.32E-02 2 65E-02 0.2250 B8 473E+12
Co-60 1 9798E-05 307 59 61518 0 00E+00 6.09E-03 1 22E-02 03750 3.798E+12
Cs-134 9 0795E-02 307 59 61518 0 00E+00 2 79E+01 5 59E+01 05750 6 165E+13
Cs-135 3 4477E-06 307 59 615 18 0 00E+00 1 06E-03 2 12E-03 0 8500 3 007E+12
Cs-137 2 5588E+00 307 59 61518 0 00E+00 7 87E+02 1 57E+03 12500 9 788E+11
Eu-154 5 4847E-02 307 59 61518 0 00E+00 1 69E+01 3 37E+01 1 7500 3.574E+10
Eu-155 1 9469E-02 307 59 61518 0 00E+00 5 99E+00 1 20E+01 2.2500 2.363E+09
Fe-55 1 7797E-03 307 59 615 18 0 O0E+00 5 47E-01 1 09E+00 2.7500 3.297E+07
H-3 8 0065E-03 307 59 61518 0 00E+00 2 46E+00 4 93E+00 3 5000 3 925E+06
1-129 7 5300E-07 307 59 615 18 0 OOE+00 2 32E-04 4 63E-04 5 0000 3.264E402
Kr-85 2 Q705E-01 307 59 61518 0 00E+00 6 37E+01 127E+02 7 0000 3 627E+01
Np-237 9 5507E-06 307 59 61518 0 00E+00 2 94E-03 5 8BE-03 11 0000 4 0B0E+00
Pa-231 1.2740E-09 307 59 61518 0 OOE+00 3.92E-07 7 84E-07
Pb-210 1 1838E-11 307 59 61518 0 OOE+00 3.64E-09 7 28E-09
Pm-147 6 7974E-01 307 59 615 18 0 00E+00 2 09E+02 4 18E+02
Pu-238 1 9755E-02 307 59 61518 0 00E+00 6 0BE+00 1 22E+01
Pu-239 4 2838E-04 307 59 615.18 0.00E+00 1 32E-01 2 64E-01
Pu-240 2 4390E-04 307 59 615 18 0 00E+00 7 S0E-02 1 S0E-O1
Pu-241 5 4058E-02 307 59 615.18 0.00E+00 1 66E+01 3 33E+01
Pu-242 3 6329E-07 307 59 61518 0 00E+00 1 12E-04 2 23E-04
Ra-226 8 3742E-11 307 59 615.18 0 00E+00 2 SBE-08 S 15E-08
Ra-228 5 7734E-15 307 59 615.18 0 O0E+00 178E-12 3 55E-12
Ru-106 6 1356E-03 307 59 61518 0 OOE+00 1 89E+00 3 77E+00
Se-79 1 2936E-05 307 59 615 18 0 O0E+00 3 98E-03 7 96E-C3
Sn-126 1 1574E-05 307 59 615.18 0 00E+00 3 56E-03 7 12E-03
Sr-90 2 4417E+00 307.59 615 18 0 00E+00 7 51E+02 1 50E+03
Tc-99 4 2239E-04 307.59 615.18 0 00E+00 1 30E-01 2 60E-01
Th-229 2 8568E-12 307.59 615 18 0 00E+00 8 79E-10 1 76E-09
Th-230 2 5310E-08 307 59 615 18 0 00E+00 7 79E-06 1 56E-05
Th-232 1 1631E-14 307 59 61518 0 00E+00 3 58E-12 7 16E-12
T1-208 4 6705E-08 307 59 615 18 0 00E+00 1 44E-05 2 87E-05
U-232 1 3151E07 307 59 615 18 0 00E+0Q 4 05E-05 8 09E-05 Thermal Power
U-233 2.1650E-09 307 59 615 18 0 00E+0Q 6 66E-07 1 33E-06 Heat B cing °
U-234 1 8399E€-04 307 59 615 18 0 00E+00 S 66E-02 1 13€-01 Output «“ Heat Output
U-235 -2.7235E-06 307 59 000 1 03E-02 9 45E-03 1 03E-02 (Watts) °  (Watts) -
U-236 1 5483E-05 307.59 615 18 0 00E+00 4 77E-03 9 53E-03 9.73E+00 1 95E+01
U-238 -4.2851E-09 307.59 000 1 13E-04 112E-04 1 13E-04 Total Total
Y-90 2 4423E+00 307.59 61518 0 00E+00 7 S51E+02 1 50E+03
Other Radonuchdes 7 65E+02 1 53E+03
1L, Template Selection S v, Burnup S v, and Checks 77 o ans we- 34
Template S y N N {
From SFD Used |Basis for Parameter Differences:
Reactor Moderator-| LIGHT WATER LIGHT WATER
Fuei Ci g ALUM ALUM
BOL HM Constituents u u
BOL Enrichment % 93.40659341 60 1o 100
|Bumup Summary (MWd)° 1Basis for bumup used in :
From SFD Estimated
Nominal 307 burnup from the heavy metal mass des¥oyed.
Boundmg | 615 18]Bounding bumup assumed o be twice nominal bumup
Checks -
Estimated Burnup/
p Muhtip Given Bumup Estimated EOL HWGven EOL HM
Nominal:| 0 19|
Bounding-| 0.38]
'Reactor cote 1, storage, shipping of other date confirning that iradiation ceased for fuel
#Total bumup for all fuet associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWJ/MT)
DOE/SNF/REP-078 March 2003
Revision 0 Page C-554 of C-581
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Fuel Radionuclide Inventory Worksheet

i1. Fuel and Template Infor Lol Estmated
Fuel Name UMRR (LEU) ROLLA "Fuel decay start date 2035 Canister usage
SNFID# 146 Estimates as of 2010 18°x10'
Fuel Units & Descr- 28 - 24 CURVED PLATES Template ATR (Light Water, Alum_, 60 to 100%, U)
Heavy Metal Mass BOL=31898kg, EOLx26 46kg 2Template Bumup(MWd): 3672
ROD Storage Site SRS Template BOL Heavy Metal Mass (MT) 000116689
- Template Decay Time 5 years
II'Estmates §-- bz m - X Xy b Y Yo Gamma Sources
. R - . o Photon Total
, N CiMwd From . Nominal Bounding Fuel _|nitial Activity” Nominal Fue!  Bounding Fuel Energy  Photons/sec
Radionuclide e Tempiate . Fuel Burnup (MWd)® Bumnup (MWd)® . ..(Ci) . - Inventones(Ci) Inventories(Ci) Group ~ (bounding)
Ac-227 1 4545E-10 5,149 51 10,299 02 0 DOE+00 7 49E-07 1 50E-06 Avg MeV .
Am-241 1 1190E-03 5,149 51 10,299 02 0 OOE+00 5 76E+00 1 15E+01 0.0150 1.987E+15
Am-242m 4 5425E-07 5,149 51 10,299 02 0 DOE+00 2.34E-03 4 68E-03 00250 4.281E+14
Am-243 1 4921E-06 5,149 51 10,299 02 0 00E+00 7.68E-03 1 54E-02 00375 3 950E+14
C-14 5 7244E-09 5,149 51 10,299 02 0 00E+00 2.95E-05 5 90E-05 00575 3 884E+14
CH36 1 3124E-32 5,149 51 10,299 02 0 OOE+00 6.76E-29 1 35E-28 00850 2476E+14
Cm-243 2 3676E-07 5,149 51 10,299 02 0 00E+00 1.22E-03 2 44E03 0 1250 2 144E+14
Cm-244 5 2042E-05 5,149 51 10,299 02 0 00E+00 2 68E-01 5 36E-01 02250 2 099E+14
Co-60 3 8208E-05 5,149 51 10,299 02 0 00E+00 1 97E-01 3 94E-01 0.3750 1016E+14
Cs-134 4 8693E-01 5,148 51 10,299 02 0 00E+00 2.51E+03 5 01E+03 0.5750 1 395E+15
Cs-135 3 4477E-06 5,149 51 10,299 02 0 00E+00 178E-02 3 55E-02 0 8500 1 954E+14
Cs-137 2 8731E+00 5,149 61 10,299 02 0 00E+00 148E+04 2 96E+04 1.2500 3 636E+13
Eu-154 8.2053E-02 5,149 61 10,299 02 0 O0E+00 423E+02 8 45E+02 17500 1.525E+12
Eu-155 3 9134E-02 5,149 §1 10,299 02 0 0OE+00 2 02E+02 4 03E+02 2.2500 3 198E+12
Fe-65 6.7429E-03 5,149 51 10,299 02 0 00E+00 3 47E+01 6 94E+01 2.7500 1.840E+10
H-3 1 0599€-02 5,149 51 10,299 02 0 00E+00 + 546E+01 1 09E+02 3 5000 2.040E+09
1-129 7.5300E-07 5,149 51 10,299 02 0 00E+00 3 88E-03 7.76E-03 5 0000 6 119E403
Kr-85 2 8595E-01 5,149 51 10,299 02 0 Q0E+00 1 47E+03 2 94E+03 7 0000 B5.822E+02
Np-237 9 S479E-06 5,149.51 10,299 02 0 00E+00 4 92E-02 9 83E-02 11 0000 7690E+01
Pa-231 8 9297E-10 5,149 51 10,299 02 0 00E+00 4 60E-06 0.20E-06
Pb-210 3 7609E-12 5,149 51 10,299 02 0 00E+00 1 94E-08 3 87E-08
Pm-147 2 5452E+00 5,149 51 10,299 02 0 O0E+00 131E+04 2.62E+04
Pu-238 2 0550E-02 5,149 51 10,299 02 0 00E+00 1 06E+02 2.12E+02
Pu-239 4.2838E-04 5,149 51 10,299 02 0 00E+00 2 21E+00 4 41E+00
Pu-240 2 4401E-04 5,149 51 10,299 02 0 00E+00 1.26E+00 2 51E+00
Pu-241 6 B764E-02 5,149 51 10,299 02 0 00E+00 3 54E+02 7 D8E+02
Pu-242 3 6329E-07 5,149 51 10,299.02 0 00E+00 1.87E-03 3 74E03
Ra-226 3 8045E-11 5,149 51 10,299 02 0 DOE+00 1.96E-07 3 92E-07
Ra-228 2 9902E-15 5,149 51 10,299 02 0 00E+00 1.54E-11 3 08E-11
Ru-106 1 9055E-01 5,149 51 10,299 02 0 00E+00 9 81E+02 1 96E+03
Se-79 1.2936E-05 5,149 51 10,299 02 0 00E+00 6 66E-02 1.33E-01
Sn-126 1 1574E-05 5,149 5t 10,299 02 - 0 DOE+00 5 96E-02 1 19E-01
Sr-90 2 7505E+00 5,149 51 10,299 02 0 00E+00 1.42E+04 2 83E+04
Tc-99 4 2239E-04 5,149 51 10,299 02 0 00E+00 2 18E+00 4 35E400
Th-229 1 8848E-12 5,149 51 10,299 02 0 0OE+D0 9 TME-09 1.94E-08
Th-230 1 7042E-08 5,149 51 10,299 02 0 00E+00 8 78E-05 1.76E-04
Th-232 7 8132E-15 6,149 51 10,299 02 0 00E+00 4 02E-11 8.05E-11
TI-208 4 4063E-08 6,149 51 10,299 02 0 00E+00 2 27E-04 4.54E-04
U-232 1.3151E-07 5,149 51 10,299 02 0 00E+00 6 77E-04 1.35E-03 Thermal Power
U-233 1.9564E-09 5,149 51 10,299 02 0 00E+00 1 01E-05 2 01E-05 fHeat B ding
U-234 1.8371E-04 5,149.51 10,299 02 0 00E+00 9 46E-01 1.89E400 Output - Heat Output
U-235 -2 7235E-06 5,149.51 000 1.36E-02 0 00E+00 1.36E-02 (Watts) *~  (Watts) -
U-236 1.5493E-05 5,149 51 10,299 02 0 00E+00 7 98E-02 1 60E-01 2 81E+02 5.22E+02
U-238 -4 2851E-09 5,149 51 000 8 60E-03 8.58E-03 8 60E-03 Total Total
Y-90 2 7505E+00 5,149 51 10,299 02 0 00E+00 142E+04 2 B3E+04
Other Radionuckdes - 2 65E+04 5 30E+04 R .
{11 Template Selk S y, Burnup S v, and Checks § »»ste o« Wi et -
[Template Sel Summary l |
From SFD Used |Basis for Parameter Differences:
Reactor Moderator: LIGHT WATER LIGHT WATER [This Temgplate was used for the following reasons
Fuet Cladding ALUM ALUM [ This tuel maiches ATR Tempiate on a but one p (i malang ATR a
BOL HM Constituents 1] u match.
BOL Enrichment % 19 7500078 60 to 100 - - - - .
[eurnup summary (Mwd)* . I « - ~|Basis for burnup used in
From SFD
Nominat | 5 149 51]Nomnal bumup calculated from the heavy metal mass destroyed
Bounding | ~ 10,299 02]Bounding bumup assumed 1o be e nomnal bumup .
Checks S E— A .
Estimated Burmup/ N g
Bumup L Given Bumup Esti d EOL HWGiven EOL HM
Nominat | 051 -102
Bounding | 103 - - - - __ .
Reactor shutdown, core removal, storage, shipping or other date confirming that irradiabon ceased for fuel
*Total bumup for alt fuet iated with thus must be divided by BOL heavy metal mass to get specific burmup values (MWdJ/MT)
DOE/SNF/REP-078 March 2003
Revision 0 Page C-555 of C-581



Fuel Radionuclide Inventory Worksheet

L Fue} and Template Infor J N9 Estimated
Fuel Name UNIV OF FLORIDA (ARGONAUT) HEU "Fuel decay start date 2035 Canuster usage*
SNF 1D #- 272 Estimates as of, 2010 18"x10
Fuel Units & Deser: 259 - ELEMENT Template: ATR (Light Water, Alum , 6010 100%, U}
Heavy Metal Mass BOL=4 144kg; EOL=4 092kg *Template Burnup(MWd) 3672
ROD Storage Site SRS Template BOL Heavy Metal Mass (MT): 000116689
Template Decay Time- 5 years
1. Estmates - _* 5 m Xn Xp b ¥n Yo Gamma Sources
N h T T Photon Total
CvMWd From Nominal Bounding Fuel inttial Activity  Nominal Fuel  Bounding Fuel Energy  Photons/sec
Radionuchde Template - Fuel Burnup (MWd)® Bumup (MWd)® {C1) Inventories(Ci) inventories(CI) Group (bounding)
Ac-227 1 4545E-10 49 06 98.11 0 00E+00 7.14E-09 143E-08 Avg MeV
Am-241 1 1190E-03 49 06 98.11 0 00E+00 5 49E-02 1 10E-01 00150 18936413
Am-242m 4 5425E-07 49 06 98.11 0 DOE+00 2 23E-05 4 46E-05 00250 4 078E+12
Am-243 14921E-06 49 06 98 11 0 0DE+00 7 32E-05 1 46E-04 00375 3763E+12
C-14 5 7244E-09 49 06 98.11 0 D0E+00 281E-07 5 62E-07 00575 3 700E+12
CH36 1 3124E-32 49 06 98.11 0 00E+00 6 44E-31 1.29€-30 00850 2.359E+12
Cm-243 2 3676E-07 49 06 98.11 0 00E+00 1 16E-05 232E-05 01250 2043E+12
Cm-244 5 2042E-05 49 06 98 11 0 00E+00 2 55E-03 5 11E-03 02250 1999E+12
Co-60 3 8208E-05 49 06 98 11 0 00E+00 1 87E-03 3 75E-03 0.3750 9 677E+11
Cs-134 4 8693E-01 49 06 98 11 0 00E+00 2 39E+01 4 78E+01 05750 1.329E+13
Cs-135 3 4477E-06 49 06 98 11 0 00E+00 1 69E-04 3 38E-04 08500 1.862E412
Cs-137 2 8731E+00 49 06 28 11 0 00E+00 141E+402 2 82E+02 1.2500 3.463E411
Eu-154 8 2053E-02 49 06 98 11 0 00E+00 4 03E+00 8 05E+00 17500 1452E+410
Eu-155 3 9134E-02 49 06 98 11 0 00E+00 1 92E+00 3 84E+00 22500 3046E+10
Fe-55 6 7429E-03 49 06 28 11 0 00E+00 331E-01 6 62E-01 2.7500 1753E+08
H-3 1 0599E-02 49 06 98 11 0 00E+00 S 20E-01 1 04E+00 3 5000 1.944E407
1-129 7 S300E-07 4906 98 11 0 0QE+00 3 69E-05 7 39E-05 5 0000 5.844E+01
Kr-85 2 8595E-01 49 06 98 11 0 00E+00 1 40E+01 2 81E+01 7 0000 6.515E+00
Np-237 9 5479E-06 49 06 928 11 0 00E+00 4 68E-04 9 37E-04 11 0000 7 3ME-01
Pa-231 8 9297E-10 49 06 98 11 0 OOE+00 4 38E-08 8 76E-08
Pb-210 3 7609E-12 4906 98 11 0 00E+00 184E-10 3 69E-10
Pm-147 2 5452E+00 49 06 93 11 0 00E+00 1.25E+02 2 50E+02
Pu-238 2 0550E-02 49 06 98 11 0 OCE+00 1 01E+00 2 02E+00
Pu-239 4 2838E-04 49 06 28 11 0 00E+00 2 10E-02 4 20E-02
Pu-240 2,4401E-04 49 06 98 11 0 00E+00 1 20E-02 2 39£-02
Pu-241 6 8764E-02 49 06 98 11 0.00E+00 3 37E+00 6 75E+00
Pu-242 3 6329E-07 49 06 98 11 0 00E+00 1 7BE-0S 3 56E-05
Ra-226 3 BO45E-11 49 06 98 11 0 00E+00 1 87E-09 3 73E-09
Ra-228 2 9902E-15 49 06 98 11 0 00E+00 147E-13 2 93E-13
Ru-106 1 9055E-01 49 06 98 11 0 00E+00 9.35E+00 1 B7E+01
Se-79 1.2936E-05 439 06 98 11 0 00E+00 6 35E-04 127E-03
Sn-126 1 1574E-05 4306 98 11 0 00E+00 5 68E-04 1 14E-03
Sr-90 2 7505E+00 49 06 98 1N 0 00E+00 1.35E+02 2.70E+02
Tc-99 4.2239€E-04 49 06 98 11 0 00E+00 207E-02 4 14E-02
Th-229 1 8848E-12 49 06 98 11 0 00E+00 9.25E-11 1 85E-10
Th-230 1.7042E-08 49 06 98 11 0 00E+00 8 36E-07 1 67E-06
Th-232 7 8132E-15 49 06 98 11 0 00E+00 3 83E-13 7 67E-13
TH208 4 4063E-08 49 06 98 11 0 00E+00 2.16E-06 4 32E-06
U-232 1.3151E07 49 06 98.11 0 00E+DQ 6.45E-06 1.29€-05 Thermal Power
U-233 1 9564E-09 49 06 98 11 0 O0E+00 9 60E-08 1 92E-07 Heat B 9
u-234 1.8371E-04 4906 98 11 0 00E+00 901E-03 1 80E-02 Output’ + Heat Output
U-235 -2.7235E-06 49 06 0.00 8 34E-03 . 8.21E-03 B 34E-03 (Watts) (Watts)
U-236 1.5493E-05 49 06 98.11 0 DOE+00 7 60E-04 152E-03 2.49E400 4.97E+00
U-238 -4.2851E-09 49 06 000 9 54E-05 9 52E-05 9 54E-05 Total Total
Y-90 2.7505E+00 49 06 98.11 0 00E+00 1 35E+402 2.70E+02
Other Radionuctides 2 S2E+02 5 05E+02
111, Template Selection S: ¥y, Burmup § y, and Checks & S 3 sx o37.o0%
Template Sel Y i |
From SFD Used |Basis for Parameter Differences:
Reactor Moderator LIGHT WATER LIGKT WATER
Fuel Ck g ALUM ALUM
BOL HM C. [3) U
BOL Ennchment % 9315 60 to 100
{Burnup Summary (MWd)* |Basis for bumup used in
From SFO Estimated
Nominal [ 28 18 49 06]Nominal burmup calculated from the heavy metal mass destroyed.
Bounding'| 98 11]Bounding burnup assumed to be twce nominal bumug
Checks
Estimated Bumup/
Burnup Multiplier Given Burnup Estimated EOL HWGiven EOL HM
Nominal | 004 1.74)
Bounding | 008!
'Reactor shutdown, core removal, storage, shipping or other date confiming that iradiation ceased for fuel
*Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass 10 get specific bumup values (MWdA/MT).
DOE/SNF/REP-078 March 2003
Rewision 0 Page C-556 of C-581
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Fuel Radionuchde Inventory Worksheet > -

1. Fuel and Template Information -} . . " 2<% Estimated
Fuel Name UNIV OF FLORIDA {ARGONAUT) LEU *Fuel decay start date 2035 Canister usage
SNFID# 273 Estimates as of 2010 18°x10°
Fuel Units & Descr 14 - ELEMENT Template ATR (Light Water Alum , 60 %0 100%. U)
Heavy Metal Mass B80L=0995kg EOL=0 995kg 3Template Burnup(MWd): 3672
ROD Storage Ste SRS Template BOL Heavy Metal Mass (MT) 000116689
‘Template Decay Time 5 years
1. Estrnates = 2 . . ¢ m Xo Xy b ¥Yn ¥s Gamma Sources
R - N L . Photon Total .
CYMWd From _ No I~ ° _ Bounding Fuel [nitial Activity : Nominal Fuel , Bounding Fuel Energy- Photons/sec
Radionuclide .-~ Template Fuel Burnup (MWd)? Bumup (MWd)* (C) ~ - Inventories(Ci) ~ Inventories(Cl} Group {bounding)
Ac-227 1 4545E-10 060 119 0 00E+00 8 69E-11 1 74E-10 Avg MeV
Am-241 1.1190E-03 060 1.19 0 OOE+00 6 68E-04 1.34E-03 00150 2.305E+11
Am-242m 4 5425E-07 060 119 0 00E+00 2 T1E-07 § 43E-07 0 0250 4 965E+10
Am-243 1.4921E-06 060 119 0 00E+00 8 91E-Q7 1.78E-06 00375 4 581E+410
C-14 5 7244E-09 060 119 0 0OE+00 3 42E-08 6 84E-09 00575 4 505E+10
C136 1.3124E-32 060 119 0 00E400 7 84E-33 1.57E-32 00850 2.872E+10
Cm-243 2 3676E-Q7 060 119 0 00E+D0 141E07 2.83E-07 0 1250 2.487E+10
Cm-244 5.2042E-05 060 119 0 00E+00 3 11E-05 6.22E-05 0.2250 2.435E+10
Co-60 3 B208E-05 060 1.19 0 COE+00 2.28E-05 4.56E-05 0 3750 1 178E+10
Cs-134 4 8693E-01 060 119 0 00E+00 2 91E-01 5.82E-01 0.5750 1618E+11
Cs-135 3 4477E-06 060 119 0 00E+00 2 06E-06 4.12E-06 G 8500 2.266E+10
Cs-137 2 8731E+00 060 1.19 0 00E+00 1 72E+00 3 43E400 1.2500 4.217E+09
Eu-154 8.2053E-02 060 119 0 00E+00 4 90E-02 9 80E-02 17500 1 768E+08
Eu-155 3 9134E-02 - 060 119 0 00E+00 2.34E-02 4.67E-02 22500 3 709E+08
Fe-55 6 7429E-03 060 1.19 0 0CE+00 4 03E-03 8 0SE-03 27500 2 134E+406
H-3 1 0599E-02 060 1.19 0 00E+00 6 33E-03 1.27E-02 3 5000 2.366E+05
-129 7.5300E07 060 1.19 0 O0E+00 4 50E-07 8 99E-07 5 0000 1.327E+00
Kr-85 2 B595E-01 060 1.19 0 00E+00 1.71E-01 3 42E-01 7 0000 1.502E£-01
Np-237 9 5479E-06 060 1.19 0 00E+00 5.70E-06 1 14E-05 11 0000 1710E-02
Pa-231 8 9297E-10 060 1.19 0 00E+00 5.33E-10 1 07E-09
Pb-210 3 7609€-12 060 1.19 0 00E+00 2.25E-12 4 49E-12
Pm-147 2 5452E+00 060 1.19 0 00E+00 1 652E+00 3 04E+00
Pu-238 2 0550E-02 0 60 1.19 0 OOE+00 1.23E-02 2 45E-02
Pu-239 4 2838E-04 060 1.19 0.00E+00 2.56E-04 5 12E-04
Pu-240 24401E-04 060 1.19 0 OCE+00 1.46E-04 2 91E-04
Pu-241 6 8764E-02 060 1.1 0 00E+00 4 11E-02 8 21E-02
Pu-242 3 6329E07 060 1.19 0.00E+00 2 17E-07 4 34E07 _
Ra-226 3 BO45E-11 060 1.19 0.00E+00 2.27E-11 4 54E-11
Ra-228 2 9902€-15 0 60 1.19 0 0OE+00 179E-15 3 57E-15
Ru-106 1 9055E-01 060 1.18 0 OOE+00 1 14E-01 2 28BE-01
Se-79 1 2936E-05 060 1.18 0 O0E+00 7.73E-06 1 55E-05
Sn-126 1 1574E05 0 60 1.19 0 00E+00 6 91E-06 1.38E-05
Sr-90 2 7505E+00 060 1.19 0 00E+00 1 64E+00 3 29E+00
Te-99 4 2239E-04 060 1.19 0.00E+00 2 52E-04 5 05E-04
Th-229 18848E-12 060 119 0 00E+00 113E-12 2.25E-12
Th-230 1 7042E-08 060 1.19 0 D0E+00 1 02E-08 2.04E-08
Th-232 7 8132E-15 060 119 0 00E+00 4 67E-15 9 33E-15
TH208 4 4063E-08 060 1.19 0 00E+00 2 63E-08 5.26E-08
U-232 - 1 3151E-07 060 119 0 DOE+00 7 85E-08 1.57E-07 Thermal Power
U-233 1 9564E-09 060 119 0 00E+00 117E-09 2.34E-09 Heat B ding .
U-234 1 8371E-04 060 119 0 00E+00 110E-04 2.19E-04 < Output “Heat Outpuf
U-235 -2.7235E-06 060 000 4 27E-04 4 25E-04 4.27E-04 (Watts) - (Watts)
U-236 -1 5493E-05 060 119 0 00E+00 9 25E-06 1.85E-05 3 03E-02 € 06E-02
U-238 -4.2851E-09 060 000 2 68E-04 2 68E-04 2.68E-04 Total Totat
Y-90 2 7505E+00 060 119 0 00E+00 1 64E+00 3.29E+00
Other Radionuchdes 3 07E+00 6 14E+00 B
JIL Templ Selection § v, Burnup S v, and Checks 626, 3.0 1
Template Sel y - - ..
From SFD Used ]Basis tor Parameter Differences: B
R M LIGHT WATER LIGHT WATER [Thes Template was used for the folowing reasons
Fuel Cladding ALUM ALUM [This fuet matches ATR Template on al but one p making ATRa
BOL HM C. ) U match
BOL Ennchment % 19 8359342 60 to 100
[Burnup Summary (MWd)* - s Basis for burnup used in N
From SFD Estimated
Nominal [ 0.60 bumup taken directy from SFD (converted to MW)
Boundmg | - 1 19]Bounding burmup assumed 1 be twice nominal burmup B .
Checks -~ — .
Estimated Burnup/
B M Given Bumup Estimated EOL HWGiven EOL HM
ina [ 0.00 000 [ 109 -
Bounding | 000 ~
*Reactor core d, storage, shipping or other date confirming that irraciation ceased for fuel
*Total bumup for all fuel jated with this worksheet must be divided by BOL heavy metal mass b get specific bumup values (MWJIMT)
DOE/SNF/REP-078 March 2003
Revision 0 Page C-557 of C-581



Fuel Radionuchde inventory Worksheet B

L, Fuel and Template Information .~ v Estimated
Fuel Name., UNIV OF MASS-LOWELL (HEU) "Fuel decay stari date. 2035 Canrster usage:
SNFID #: 274 Estimates as of: 2010 18"x10
Fuel Units & Descr: 34 - 18 FLAT PLATES Template: ATR (Light Water, Alum, 60 to 100%. U}
Heavy Metal Mass. BOL=4 784kg, EOL=4 498kg *Template Bumup(MWd): 3672
ROD Storage Site: SRS Template BOL Heavy Metal Mass (MT) 000116689
Template Decay Time* 5 years
1L Esomates. . .~ -4 m Xn X b Yn Yo Gamma Sources
P " Photon Totat
CyMwd From - Nominal Bounding Fuel  |nmial Activity  Nomunal Fuel  Bounding Fuel Energy  Photons/sec
Radionuchide Template Fuel Bumup (MWd)® Bumup (MWd) (Ci) - Inventories(Ci)  Inventones(Ci) Group (bounding)
Ac-227 1 4545E-10 270 47 540 94 0 00E+00 3 93E-08 7 87E-08 Avg. MeV -
Am-241 1 1190E-03 27047 540 94 0 00E+00 3 03E-01 6 05E-01 00150 1044E+14
Am-242m 4 5425E-07 27047 54094 0 0OE+00 1.23E-04 2 46E-04 00250 2 248E+13
Am-243 14921E-06 27047 540 94 0 00E+00 4 04E-04 8 07E-04 00375 2075E+413
C-14 5 7244E-09 270 47 540 94 0 00E+00 1.55E-06 3 10E-08 00575 2040E+13
C1L36 1 3124E-32 27047 540 94 0 00E+00 3 55E-30 7 10E-30 00850 1 301E+13
Cm-243 2 3676E-07 27047 540 94 0 00E+00 6 40E-05 1 28E-04 01250 1 126E+13
Cm-244 5 2042E-05 27047 540 94 0 00E+00 141E-02 2 82E-02 0.2250 1102E+13
Co-60 3 8208E-05 270 47 540 94 0 00E+00 1.03E-02 2 O7E-02 0.3750 5 336E+12
Cs-134 4 8693E-01 27047 540 94 0 00E+00 1 32E+02 2 B3E+02 05750 7 329E+13
Cs-135 3 4477E-06 27047 54094 0 00E+0Q 9.32E-04 1 86E-03 08500 1026E+13
Cs-137 2 8731E+00 270 47 540 94 0 00E+00 7 T7E+02 1 55E+03 1.2500 1 910E+12
Eu-154 8§ 2053E-02 270 47 540 94 0 00E+00 2 22E+03 4 44E+01 17500 8 008E+10
Eu-155 3 9134E-02 27047 540 94 0 00E+00 1 06E+01 2 12E+01 2.2500 1 680E+11
Fe-55 6 7429E-03 270 47 540 94 0 00E+00 1 82E+00 3 65E+00 27500 9 663E+08
H-3 1 0599E-02 27047 540 94 0 00E+00 2 87E+00 5 73E+00 3.5000 1072E+08
1-129 7 S300€-07 27047 540 94 0 00E+00 2 04E-04 4 07E-04 5 0000 3.207E+02
Kr-85 2 8595E-01 27047 540 94 0 0CE+00 7 73E+01 1 55E+02 7 0000 3 576E+01
Np-237 9 5479E-06 27047 540 94 0 00E+00 2 58E-03 S 16E-03 110000 4 030E+00
Pa-231 8 9297E-10 27047 540 94 0 00E+00 2 42E-07 4 83E-07
Pb-210 3 7609E-12 27047 540 94 0 00E+00 1 02E-09 2 03E-09
Pm-147 2 5452E+00 27047 540 94 0 00E+00 6 88E+02 1 38E+03
Pu-238 2 0550E-02 27047 540 94 0 00E+00 5 56E+00 1 11E+01
Pu-239 4 2838BE-04 27047 540 94 0 00E+00 1 16E-01 2 32E-01
Pu-240 2 4401E-04 27047 540 94 0 00E+00 6 60E-02 1 32E-01
Pu-241 6 8764E-02 27047 540 94 0 00E+00 1 86E+01 3 72E+01
Pu-242 3 6329E-07 27047 540 94 0 00E+00 9 83E-05 197E-04
Ra-226 3 8045E-11 27047 540 94 0 00E+00 1 03E-08 2 06E-08
Ra-228 2 9902E-15 270 47 540 94 0 OOE+00 8 09E-13 162E-12
Ru-106 1 9055E-01 27047 540 94 0 00E+00 5 15E+01 1 03E+02
Se-79 1 2936E-05 27047 540 94 0 00E+00 3 50E-03 7 00E-03
Sn-126 1 1574E-05 27047 540 94 0 00E+00 3 13E-03 6 26E-03
Sr-90 2 7505E+00 27047 54094 0 00E+00 7 4E+02 149E+03
Tc-99 4 2239E-04 27047 540 94 0 00E+00 1 14E-01 2 28E-01
Th-229 1 8848E-12 270 47 540 94 0 00E+00 5 10E-10 1 02E-09
Th-230 1 7042E-08 27047 540 94 0.00E+00 4 61E-06 9 22E-06
Th-232 7 8132€-15 27047 540 94 0 00E+00 2 11E-12 4 23E-12
T1-208 4 4063E-08 27047 540 94 0 00E+00 1 19E-05 2 38E-05
U-232 1 3151E-07 27047 540 94 0 00E+00 3 56E-05 7 11E-05 Thermal Power
U-233 1 9564E-09 27047 540 94 0 00E+00 § 29E-07 1 06E-06 N | Heat . B ing
U-234 18371E-04 27047 540 94 0 00E+00 4 97E-02 9 94E-02 Output Heat Output
U-235 -2.7235E-06 27047 000 9 63E-03 8 89E-03 9 63E-03 - (Watts) {Watts)
U-236 1 5493E-05 27047 540 94 0 00E+00 4 19E-03 8 38E-03 1.37E+401 2 74E+01
U-238 ~4.2851E-09 27047 000 1 10E-04 1 09E-04 1 10E-04 Total Total
Y-90 2 7505E+00 27047 54094 0 00E+00 7 44E+02 149E+03
Other Radionuchdes 1 39E+03 2 78E+03
111, Template Selection $ v, Burnup S: v, and Checks 't . ».° % 3w -~§
Template S S y ]
From SFD Used Basis for Parameter Differences:
Reactor Moderator' LIGHT WATER UGHT WATER
Fuel Claddi ALUM ALUM
BOL HM C u u
BOL % 93 16325044 60 to 100
Burnup y (MWd)* |Basis for bumup used in
From SFD Estimated
Nominal [ 270 47Nominal bumup calculated from the heavy metal mass destroyed
Boundmng | 540 94]Bounding bumup assumed 10 be twice nominal bumup.
Checks -
Estimated Burnup/
B p Grven P Estimated EOL HM/Given EOL HM
Nominal 018 [ 109
Bounding | 036
'Reactor st , core J, storage, shipping or other date confirming that iradiation ceased for fuel
*Total bumup for alt fuel assodiated with thes worksheet must be divided by BOL heavy metal mass 1o get specific bumup values (MWdAMT)
DOE/SNF/REP-078 March 2003
Revision 0 Page C-558 of C-581
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Fuel Radionuclide Inventory Worksheet

{1. Fuel and Template Information ., 7 .. \2.0 Estimated
Fuel Name UNIV OF MASS-LOWELL (LEV) "Fuel decay start date 2035 Canister usage
SNFID# 275 Estimates as of 2010 18~x10"
Fuel Units & Descr 41 - 18 FLAT PLATES Template ATR (Light Water, Alum , 60 to 100%, U}
Heavy Metal Mass BOL=214.321kg EOL=14.321kg 2Template Bumup(MWd) 3672
ROD Storage Site SRS Template BOL. Heavy Metal Mass (MT): 0 00116689
- Template Decay Time 5 years
11, Estimates * "5 «» 4 m Xn Xy . -b ¥n Yo Gamma Sources
. ~ - . T, . Photon Total
CcvMwd From + Nominal Bounding Fuel |pitial Actvity * Nomnal Fuel ~ Bounding Fuel Energy - Photons/sec
Radionuclide . s« -~ Template Fuel Burnup (MWd)* Bumup (MWd)® (Ci) tnventories(Ci)  Inventones(Ci) Group - " (bounding)
Ac-227 1 4545E-10 271.25 - 54280 0 0CE+00 3 95E-08 7 89E-08 Avg MeV —
Am-241 1 1190E-03 271.25 542.50 0 00E+00 3 04E-01 6 07E-01 00150 1.047E+14
Am-242m 4 5425E-07 27125 542 50 0 00E+00 1 23E-04 2 46E-04 00250 2255E+13
Am-243 1 4921E-06 271.25 542 50 0 OOE+D0 4 05E-04 8 09E-04 00375 2.081E+13
C-14 5 7244E-09 27125 542 50 0 Q0E+00 1 55E-06 3.11E-06 00575 2.046E+13
Cl-36 1 3124E-32 27125 542 50 0 00E+00 3 56E-30 7.12E-30 0 0850 1.304E+13
Cm-243 2 3676E-07 271125 542 50 0 00E+00 6 42E-05 1.28E-04 01250 1 130E413
Cm-244 $ 2042E-05 271125 542 50 0 O0E+00 141E-02 2.82E-02 0 2250 1 105E+13
Co-60 3 8208E-05 271.25 542 50 0 00E+00 104E-02 2 O7E~02 03750 5.351E+12
Cs-134 4 8693E-01 271.25 642 50 0 00E+00 1 32E+02 2.64E+02 05750 7.350E+13
Cs-135 3447706 271.25 542 50 0.00E+00 9 35E-04 1 B7E-03 0 8500 1029E+13
Cs-137 2 8731E+00 27125 542 50 0 OCE+00 7 79E+02 1.56E+03 1.2500 1915E+12
Eu-154 8§.2053E-02 27125 542 50 0 OCE+00 2 23E+01 4 45E+01 1 7500 8 031E+10
Eu-155 3.9134E-02 27125 542 50 0 O0E+00 1 06E+01 2 12E+01 2.2500 1 684E+11
Fe-55 6 7429E-03 27125 542.50 0 DOE+00 1 83E+00 3 66E+00 2.7500 9 691E+08
H3 1.0599E-02 27125 542.50 0 00E+00 2 88E+00 5 75E+00 35000 1075E+08
1-129 7.5300E-07 27125 542 §0 0 00E+00 2.04E-04 4 09E-04 5.0000 3.302E402
Kr-85 2 8595E-01 271.25 542.50 0 00E+00 7.76E+01 1 55E+02 7.0000 3 634E+01
Np-237 9 5479E-06 27125 5§42.50 0 00E+00 2.59E-03 5 18E-03 11.0000 4 155E400
Pa-231 8 9297E-10 271.25 542.50 0 00E+00 2 42E-07 4 84E-07
Pb-210 3 7609E-12 271.25 542.50 0 00E+00 1 02E-08 2.04E-09
Pm-147 2 5452E+00 27125 £42.50 0 00E+00 6 90E+02 1.38E+03
Pu-238 2 0550E-02 271.25 542.50 0 00E+00 5.57E+00 1.11E+01
Pu-239 4 2838E-04 27125 542.50 0 OOE+00 1 16E-01 2.32E-01
Pu-240 2 4401E-04 271125 542 50 0 00E+00 6 62E-02 1.32E-01
Pu-241 6 8764E-02 27125 - 542.50 0 00E+00 1 87E+01 3.73E+01
Pu-242 3 6329E-07 27125 542 50 0 00E+00 9 85E-05 197E-04
Ra-226 3 8045E-11 271125 542 50 0 00E+00 1 03E-08 2 06E-08
Ra-228 2 9902E-15 271.25 542 50 0 00E+00 8 11E-13 162E-12
Ru-106 1.9055E-01 271.25 542 50 0.00E+00 5 17E+01 1 03E+02
Se-79 1.2936E-05 271.25 542 50 0 00E+00 3 51E-03 7 02E-03
Sn-126 1.1574E-05 271.25 542 50 0 00E+00 3.14E-03 6 28E-03
Sr-90 2.7505E+00 271.25 542 50 0 0CE+00 7 46E+02 1 496403
Tc-99 4.2239€E-04 271.25 542 50 0 00E+00 1.15E-01 2 29E-01
Th-229 1 8848E-12 271.25 542 50 0 00E400 5.11E-10 1 02E-09
Th-230 1 7042£-08 - 271125 54260 0 00E+00 4 62E-06 9.25E-06
Th-232 7 8132E-15 27125 542 50 0 00E+00 2 12E-12 A4.24E-12
T-208 4 4063E-08 271.25 542.50 0 00E+00 1.20E-05 2.39E-05
U-232 1 3151E-07 271.25 542.50 0 00E+00 3 57E05 7.13E-05 Thermal Power
U-233 1 9564E-09 271.25 542.50 0 00E+00 5 31E-07 1 06E-06 ! Heat B ding
u-234 1 8371E-04 271.25 542.50 -0 00E+00 4 9BE-02 9 9702 Output ©  Heat Output
U235 - 2.7235E-06 27125 000 6 10E-03 5 36E-03 6 10E-03 _(watts)"" (watts)
UJ-236 - 1 6493E-05 271.25 542.50 0 00E+00 4 20E-03 8 40E-03 1.38E401 2 75E+01
J-238 -4 2851E-09 271.25 000 3 86E-03 3 86E-03 3 86E03 Total Total
Y-90 2 7505E+00 271.26 542.50 0 00E+00 7 46E+02 1 49E+03
Other Radionuctides 1 40E+03 2 79E+03
TIL Template Selection S vy, Burnup S v, and Checks -5576" « &k folp .
[Template Select: y -
From SFD Used |Basis for Parameter Drfferences:
R LIGHT WATER LIGHT WATER [This Template was used for the following feasons.
Fuel Cladding ALUM ALUM [This fuel maiches ATR Template on all but one p. { makng ATR a
BOL HM C. u ] match. -
BOL Enrnichment %- 19 71401432 - 6010 100
[Burnup Summary (MWdy* N ~]Basis for bumup used in
From SFD Estimated ]
Nominat [ 271.25{Nominal burmup assumed 1o be 2% of BOL heavy metal mass
Bounding | ~. - 542.50{Bounding bumup assumed 1 be twice nominal burnup
Checks - S v R
Estimated Bumup/
Burhup p Given Bumup Estimated EOL HWGiven EOL HM
Nominal 006 098
Boundng | 012 - -
"Reactor shutdown, core I, storage, shipping or other date confirming that irradiation ceased for fuel
otal burnup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific burmup values (MWdAMT)
DOE/SNF/REP-078 March 2003
Revision 0 Page C-559 of C-581



Fuel Radionuchde Inventory Worksheet

L. Fuel and Template Information {5, 1 Estimated
Fuel Name: UNIV OF MICHIGAI "Fuel decay start date: 1992 Canister usage*
SNF ID #: 276 Estimates as of: 2010 18°x10'
Fuel Units & Descr: 130 - 18 CURVED PLATES Template: ATR (Light Water, Alum , 60 to 100%, U)
Heavy Metal Mass: BOL=100 854kg; EOL=89 882kg *Template Burnup(MWd): 3672
ROD Storage Site: SRS Template BOL Heavy Metal Mass (MT): 000116689
Template Decay Time- 15 years
11. Estmates >, ¢t~ -~ m Xo Xp b Ya Yo Gamma Sources
. N Photon Total
CiMWd From Nominal Bounding Fuel jnitial Activity  Nominal Fuel  Bounding Fuel Energy  Photons/sec
Radionuclide Template Fuel Burnup (MWd)? Burnup (MWd)' {Ci) inventories(Ci)  Inventones(Ci) Group (bounding)
Ac-227 4 5861E-10 10,390 70 20,781 39 0 00E+00 4 77E-06 9 53E-06 Avg. MeV -
Am-241 1 7832E-03 10,390 70 20,781 39 0 00E+00 1 85E+01 371E+01 00150 2479E+15
Am-242m 4 3410E-07 10,390 70 20,781 39 0 O0E+00 4 51E-03 9 02E-03 Q0250 5170E+14
Am-243 14907E-06 10,390 70 20,781 39 0 00E+00 1 55E-02 3 10E-02 00375 4.514E+14
C-14 5 7162E-09 10,390 70 20,781 39 0 00E+00 5 94E-05 1 19E-04 00575 4 814E+14
CI-36 13124E-32 10,390 70 20,781 39 0 00E+00 1.36E-28 273E-28 00850 2.916E+14
Cm-243 18568E-07 10,390 70 20,781.39 0 00E+00 1 93E-03 3 86E-03 01250 1999E+14
Cm-234 3 5512E-05 10,390 70 20,781.39 0 00E+00 3 69E-01 7 38E-01 0.2250 2512E414
Co-60 1 0261E-05 10,390 70 20,781.39 0 00E+00 1 07E-01 2 13E-01 03750 1101E+14
Cs-134 1 6931E-02 10,390 70 20,781.39 0 00E+00 1 76E+02 3 52E+02 0.5750 1 786E+15
Cs-135 3 4477E-06 10,390 70 20,781.39 0 0CE+00 3 58E-02 7 16E-02 08500 4.243E413
Cs-137 2.2800E+00 10,390 70 20,781.39 0 00E+00 2 37E+04 4 74E+04 1.2500 2143413
Eu-154 3.6656E-02 10,390 70 20,781.38 0 00E+00 J 81E+02 7 62E+02 17500 8 981E+11
Eu-155 9 6841E-03 10,390 70 20,781 39 0 00E+00 1 01E+02 2 01E+02 22500 1 124E+09
Fe-55 4 6977E-04 10,390 70 20,781 39 0 00E+00 4 88E+00 9 76E400 2.7500 6 752E+07
H-3 6 0485E-03 10,330 70 20,781 39 0 00E+00 6 28E+01 1.26E+02 3.5000 42926406
1-129 7 5300E-07 10,390.70 20,781 39 0 00E+00 7 82E-03 156E-02 5 0000 9 987E+03
Kr-85 1 4989E-01 10,390.70 20,781 39 0 00E+00 1 56E+03 3.11E+03 7 0000 1 106E+03
Np-237 9 5534E-06 10,330.70 20,781 39 0 00E+00 9 93E-02 1 99E-01 11 0000 1242402
Pa-231 1 6550E-09 10,380 70 20,781 39 0 00E+00 172E-05 3 44E-05
Pb-210 2 6631E-11 10,390 70 20,781 39 0 00E+00 277E07 5 53E-07
Pm-147 1 8156E-01 10,390 70 20,781 39 0 O0E+00 1 B9E+C3 3.77E+03
Pu-238 1 8990E-02 10,330 70 20,781 39 0 00E+00 1.97E+02 3 95E+02
Pu-239 4 283BE-04 10,390 70 20,781 39 0.00E+00 4 45E+00 8 90E+00
Pu-240 2 4379E-04 10,390 70 20,781 39 0 00E+00 2.53E+00 5 07E+00
Pu-241 4 2511E-02 10,390 70 20,781 39 0 00E+00 4 42E+02 8 83E+02
Pu-242 3 6329607 10,390 70 20,781 39 0 O0E+00 377E-03 7 S5E-03
Ra-226 1 4725E-10 10,390 70 20,781.39 0 00E+00 1.53E-06 3 06E-06
Ra-228 8 9760E-15 10,390 70 20,781.39 0 00E+00 9.33E-11 1 87E-10
Ru-106 1 9752E-04 10,390 70 20,781.3¢ 0 00E+00 2 0SE+00 4 10E+00
Se-79 1.2933E-05 10,390 70 20,781.39 0 0CE+00 1.34E-01 2 69E-01
Sn-126 1 1574E-05 10,390 70 20,781.39 0 00E+00 1.20E-01 241E-01
Sr-90 2 1680E+00 10,390 70 20,781.39 0 00E+00 2 25E+04 4 51E+04
Tc-99 4.2239E-04 10,390 70 20,781.39 0 00E+00 4 39E+00 8 78E+00
Th-229 3 9270E-12 10,390 70 20,781 39 0 00E+00 4 08E-08 8 16E-08
Th-230 3.3578E-08 10,390 70 20,781 39 0 00E+00 3 49E-04 6 98E-04
Th-232 1.5452E-14 10,330 70 20,781.39 0 00E+00 161E-10 321E-10
TH208 4 6705E-08 10,330 70 20,781 39 0 00E+00 4 85E-04 9 71E-04
U-232 1 3045E-07 10.39070 20,781 39 0 O0E+00 1 36E-03 271E-03 Thermal Power
U-233 2.3739E-09 10,390 70 20,781 39 0 0CE+00 2 47E-05 4 93E-05 Nominal Heat Bounding -
U-234 1 8423E-04 10,390 70 20,781 39 0 OQE+00 1 91E+00 3 83E+00 ~ Qutput Heat Output
U-235 -2 7235E-06 10.390.70 000 4.31E-02 148E-02 4.31E02 (Watts)” = (Watts)
U-236 1 5493E-05 10,390.70 20,781.39 0 00E+00 161E-01 3.22E-01 2.81E+02 5 62E+02
U-238 -4.2851E-09 10,390 70 000 272E-02 271EQ2 2.72E-02 Total Total
Y-90 2.1686E+00 10,330 70 20,783 39 0 00E+00 2.25E+04 451E+04
Other Radionuclides 2.26E+04 4 52E+04
111, Template Selection S Y, Burnup Sumamary, and Checks -7 o020 i %2, 2 dl
T S y . |
From SFD Used |Basis for Parameter Differences:
Reactor Moderator: LIGHT WATER LIGHT WATER [This Template was used for the following reasons:
Fuel Cladding ALUM ALUM [ Thes fuel makches ATR Template on ak but one p {) making ATR a
BOL HM C. u u match,
BOL Enrichment % 19 7909823 60 10 100
Burnup Summary (MWd)* |Basis for burnup used in estimate:
From SFD
Nominat | 10,390 70 burmup from the heavy metal mass destroyed.
Bounding | 20 781 39{Bounding bumup assumed o be twice nominal bumup
Checks
Estsmated Bumup/
Burnup p Given Burmnup E: d EOL HWGiven EOL HM
Nominal [ 033 [ 101]
Bounding | 065

*Reactor shutdown, core removal storage, Shipping of other date confirming that irradiation ceased for fuel.

’Totalbumuprotallfuelasswa!edwmtfﬂswomsheetm:stbedvidedbyBOLheavymetalmasslogetspeaﬁcbumpva)ues(MWdMT)

DOE/SNF/REP-078
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Fuel Radionuchde Inventory Worksheet - .

L. Fue! and Template Information - .30 Estmated
Fuel Name UNIV OF MICHIGAN (CONTROL) "Fuel decay start date 2035 Canister usage
SNFID# 1005 Estimates as of 2010 18°x10°
Fuel Units & Descr 82 -9 CURVED PLATES Template ATR (Light Water, Alum , 60 to 100%, U)
Heavy Metal Mass BOL=34 67kg EOL=32.866kg 2Template Burnup(MWd) 3672
ROD Storage Ste SRS Template BOL Heavy Metal Mass (MT)- 000116689
* Template Decay Time 5years
1. Estmates -, "2 2., m Xn Xn b Yn Yo Gamma Sources
- . * [ . ’ - Photon Total
} CMWdFrom  ° ‘Nommal - BoundingFuel . inmal Activity “Nomunal Fuel  Bounding Fuel Energy ~ Photons/sec
Radionuclide o Template Fuel Bumup (MWd)? Bumup Mwd)’ {Ci) ~ Inventories(Ci) Inventories(Ci) Group - (bounding}
Ac-227 1 4545E-10 1,708 42 3,416 85 0 O0E+00 2 4BE-07 4 97e-07 Avg MeV
Am-241 1.1190E-03 1,708 42 3,416 85 0 0CE+00 1 91E400 3 82E+00 00150 6 592E+14
Am-242m 4.5425E-07 1,708 42 3,416 85 0 00E+00 7 76E-04 1 5503 00250 1420E+14
Am-243 1 4921E-06 1,708 42 3,416 85 0 00E+00 2 S5E-03 5 10E-03 00375 1311E+14
C-14 5.7244E-09 1,708 42 3,416 85 0 00E+00 9 78E-06 1 96E-05 00575 1.289E+14
Cr36 1.3124E-32 1,708 42 3,416 85 0 0OE+00 2.24E-29 4 48E-29 0 0850 B8.215E+413
Cm-243 2.3676E-07 1,708 42 3.416 85 0 0O0E+00 4 04E-04 8 09E-04 01250 7 114E+13
Cm-244 5.2042E-05 1,708 42 3.416 85 0 OOE+00 8 89E-02 1 78E-01 0.2250 6 963E+13
Co-60 3 B208E-0S 1,708 42 3,416 85 0 00E+00 6 §3E-02 1.31E-01 03750 3.370E+13
Cs-134 4 8693E-01 1,708 42 3,416 85 0 00E+00 8 32E+02 1 66E+03 05750 4 629E+14
Cs-135 3 4477E-06 1,708 42 3,416 85 0 00E+00 5 89E-03 1.18E-02 0 8500 6 483E+13
Cs-137 2 B8731E+00 1,708 42 3.416 85 0 00E+00 4 91E403 9 82E4+03 12500 1206E+13
Eu-154 8 2053E-02 1,708 42 3,416.85 0 00E+00 1 40E+02 2 80E+02 17500 5 058E+11
Eu-155 3 9134E-02 1,708 42 3,416 85 0 00E+00 6 69E+01 1.34E402 22500 - 1.061E+12
Fe-55 6 7429E-03 1,708 42 3,416 85 0 00E+00 1.15E4+01 2 30E+01 2 7500 6 104E+09
H-3 1 0599E-02 1,708 42 341685 0.00E+00 1.81E+01 3 62E+01 3.5000 6 769E+408
1-129 7 S300E-07 1,708 42 341685 0 00E+00 1.29E-03 2.57E-03 5 D000 2 045E+03
Kr-85 2 8595E-01 1,708 42 3,416 85 0 00E+00 4 8IE+02 9 77E+02 7 0000 2281E402
Np-237 9 5479E-06 1,708 42 341685 0 O0E+00 1 63E-02 3.26E-02 11.0000 2.571E+01
Pa-231 8 9297E-10 1,708 42 3.416 85 0 00E+00 1 53E-06 3 05E-06
Pb-210 3.7609E-12 1,708 42 3,416 85 0 00E+00 6 43E-09 129€08
Pm-147 2 5452E+00 1,708 42 3,416 85 0 00E+00 4 35E+03 8 70E+03
Pu-238 2 0550E-02 1,708 42 3,416 85 0 00E+00 351E401 7 02E+01
Pu-239 4.2838E-04 - 1,708 42 3,416 85 0 DOE+0Q 7 32E-01 1 46E+00
Pu-240 2 4401E-04 1,708 42 3,416 85 0 D0E+00 4 17E-01 8 34E-01
Pu-241 6 B764E-02 1,708 42 3,416 85 0 00E+00 1 17E+02 2 35E+02 _
Pu-242 3 6329E-07 1,708 42 341685 0 00E+00 6 21E-04 1.24E-03
Ra-226 3 BO4SE-11 1,708 42 3,416 85 0 00E+00 6 50E-08 1.30E-07
Ra-228 2 9902E-15 1,708 42 3,416 85 0 00E+00 5 11E-12 1 02E-1
Ru-106 1 9055E-01 1,708 42 3,416 85 0 00E+00 3 26E+402 6 51E+02
Se-79 1.2936E-05 1,708 42 3,416 85 0 00E+00 221E-02 4 42602
Sn-126 1 1574E-05 1,708 42 3,416.85 0 00E+00 1.98E-02 3 95E-02
Sr-90 2 7505E+00 1,708 42 3,416.85 0 00E+00 4 70E403 9 40E+03
Te-99 4 2239E-04 1,708 42 3,416 85 0 00E+00 7.22E-01 1 44E+00
Th-229 1 8848E-12 1,708 42 3,416 85 0 00E+00 3.22E-09 6 44E-09
Th-230 1 7042E-08 1,708 42 3,416 85 0 00E+00 291E05 5.82E-05
Th-232 7 8132E-15 1,708 42 3,416 85 0.00E+00 1.33E-11 2 67E-11
TH208 4 4063E-08 1,708 42 3416 85 0 00E+00 7 53E-05 1.51E-04
U-232 1.3151E-07 1,708.42 3,416 8S 0 00E+00 2.25E-04 4 49E-04 Thermal Power
U-233 1 9564E-09 - 1,708 42 3,416 85 0 00E+00 3 34E-06 € 68E-06 Nominal Heat - Bounding _
U-234 18371E-04 1,708.42 3,416 85 0 00E+00 3 14E-01 6 28E-01 Output ° Heat Output
U-235 ~ -2 7235E-06 708 42 000 148E-02 1 01E-02 148E-02 __(Watts) ~© (Watts)
U-236 1.5493E-05 1,708 42 3,416 85 0 00E+00 2 65E-02 5 29E-02 8 B6E+01 1 73E402
U-238 -4.2851E-09 1,708 42 000 9 356-03 9 34E-03 9 35E-03 Total Totat
Y-90 2.7505E+00 1,708 42 3,416 85 0 00E+00 4 70E+03 9 40E+03
Other Radionuckdes 8 79E+03 1 76E+04
i, Template Selection S v, Burnup S v, and Checks »» ‘. -4 T2 7 o e
[Template S Y - : ]
From SFD Used |Basis for Parameter Differences: -
Reactor Moderator- UGHT WATER LIGHT WATER [This Template was used for the following reasons. -
Fuei C ALUM ALUM [This fuel matches ATR Tempiate on all but one p { ) making ATR a
BOL HM Constituents u u match.
BOL Enrichment % 19 74999113 60 to 100 _
[Burmup Summary (MwWa)* - . . |Basis for bumup used in estimate: -
From SFD Estimated .
Nominat | 1,708 42]Nommnal bumup cakutated from the heavy metal mass destroyed
Boundmng | 3 416.85]Bounding bumup assumed to be twice nominal bumup
Checks - 4 - PR
Estimated Burnup/ s
Burnup P Given B E: d EOL HM/Given EOL HM
inal | 016/ 1.00)
Bounding-| 031
Reactor , core I, storage y or other date confimming that irradiation ceased for fuel
*Total bumup for all fuet clated with this must be divided by BOL heavy metal mass %o get specific burnup values (MWdMT) -
DOE/SNF/REP-078 March 2003
Revision 0 Page C-561 of C-581



Fuel Radionuclide Inventory Worksheet -

L Fuel and Template Information " " 5
Fuel Name: UNIV OF MICHIGAN (REG)

SNFID #: 277

Fuel Units & Descr: 225 - 18 CURVED PLATES
Heavy Metal Mass: BOL=190.26kg, EOL=174 082kg

"Fuel decay start date, 2035

Estimates as of: 2010
Template: ATR (Light Water, Alum., 60 to 100%, U)

*Template Burnup(MWd)* 3672

Estimated

Canister usage:

18°x10°

ROD Storage Site: SRS Template BOL Heavy Metal Mass (MT): 000116689
Template Decay Time: 5 years
IL Estmates™ . -~ % m Xo Xo b Yn Ya Gamma Sources
N . Photon Total
CUMWdFrom . - N J Bounding Fuel |nitial Acivity  Nomnal Fuel  Bounding Fuel Energy  Photons/sec
Radionuchide < T Fuel p (MWd)® Bumup (MWd)* (C1) Inventories(Ci)  Inventones(Ci) Group (bounding)
Ac-227 1 4545E-10 15,320 41 30,640 81 0 00E+00 2 23E-06 4 46E-06 Avg. MeV
Am-241 1 1190E-03 15,320 41 30,640 81 0 00E+00 171E+01 3 43E+01 00150 5.911E415
Am-242m 4 5425€E-07 15,320 41 30,640 81 0 00E+00 6 96E-03 1 39E-02 00250 1274E+15
Am-243 1 4921E-06 15,320 41 30,640 81 0 00E+00 2 29E-02 4 57E-02 00375 1175E+15
C-14 5 7244E-09 15,320 41 30,640 81 0 00E+00 B 77E-05 175e-04 00575 1156E+15
Cl-36 13124E-32 15,320 41 30,640 81 0 00E+Q0 201E-28 4 02E-28 00850 7 367E+14
Cm-243 2 3676E-07 15,320 41 30,640 81 0 D0E+00 3 63E-03 7 25E-03 01250 6.380E+14
Cm-244 5 2042E-05 15,320 41 30,640 81 0 00E+00 7 97E-01 1 59E+00 02250 6.244E+14
Co-60 3 B20BE-05 15,320 41 30,640 81 0 D0E+00 5 BSE-01 1 17E+00 03750 3 022E+14
Cs-134 4 8693E-01 15,320 41 30,640 81 0 00E+00 7 46E+03 149€+04 05750 4 151E+15
Cs-135 34477E-06 15,320 41 30,640 81 0 O0E+00 5.28E-02 1 06E-01 0.8500 5.814E+14
Cs-137 2 8731E+00 15,320 41 30 640 81 0 00E+00 4 40E+04 8 BOE+04 12500 1082E+14
Eu-154 8 2053E-02 15,320 41 30,640 81 0 00E+00 1.26E+03 251E+03 17500 4 536E412
Eu-155 3 9134E-02 15,320 41 30,640 81 0 O0E+00 6 00E+02 1.20E+03 22500 9514E+12
Fe-55 6 7429E-03 15,320 41 30,640 81 0 00E+00 1 03E+02 2 07E+02 27500 5 474E410
H-3 1 0599E-02 15,320 41 30,640 81 0 00E+00 1 62E+02 3 25E+02 3.5000 6 O7DE+09
1-129 7 5300E-07 15,320 41 30,640 81 0 00E+00 1.15E-02 2 31E-02 5 0000 1 826E+04
Kr-85 2 8595E-01 15,320 41 30,640 81 0 00E+00 4 38E+03 8.76E+03 7.0000 2 037E+03
Np-237 9 5479E-06 15,320 41 30,640 81 0 00E+00 1.46E-01 2 93E-01 11 0000 2.206E+02
Pa-231 8 9297E-10 15,320 41 30,640 81 0 00E+00 1.37E-05 2 74E-05
Pb-210 3 7609E-12 15,320 41 30,640 81 0 00E+00 5.76E-08 115607
Pm-147 2 5452E+00 15,320 41 30,640 81 0 O0E+00 3 90E+D4 7 80E+04
Pu-238 2 0550E-02 15,320 41 30,640 81 0 OOE+00 3 15E+02 6 308402
Pu-239 4.2838E-04 15,320 41 30,640 81 0 O0E+00 6 S6E+00 131E+01
Pu-240 2 4401E-04 15,320 41 30,640 81 0 00E+00 3 74E+00 7 48E+00
Pu-241 6 B764E-02 15,320 41 30,640 81 0 00E+00 1 05E+03 2.11E+03
Pu-242 3 6329€E-07 15,320 41 30,640 81 0 00E+00 5 57E-03 1 11E-02
Ra-226 3 BO45E-11 15,320 41 30,640 81 0 00E+00 5 83E07 1 17E-06
Ra-228 2 9902E-15 15,320 41 30,640 81 0 00E+00 4 58E-11 9 16E-11
Ru-106 1 9055E-01 15,320 4 30,640 8 0 00E+00 2 92E+03 5 84E403
Se-79 1 2336E-05 15,320.4 30,6408 0 0DE+00 1 98E-01 3 96E-01
Sn-126 1 1574E-05 15,3204 30,6408 0 0DE+00 177E-01 3 55E-01
Sr-90 2 7505E+00 15,3204 30,6408 0 00E+00 4 21E+04 8.43E+04
Tc-99 4.2239E-04 15,320 41 30,640 81 0 OOE+00 6 47E+00 1.29E+01
Th-229 1 8848E-12 © 15,320 41 30,640 81 0 00E+00 2 89E-08 5 78E-08
Th-230 1.7042E-08 15,320 41 30,640 81 0 00E+00 261E-04 5.22E-04
Th-232 7.8132E-15 15,320 41 30,640 81 0 00E+0Q 120E-10 2.39E-10
TI-208 4.4063E-08 15,320 41 30,640 81 0 00E+00 6 75E-04 1.35E-03
U-232 1.3151E-07 15,320 41 30,640 81 0 00E+00 2 01E-03 4 03E-03 Thermal Power
u-233 1.9564E-09 15,320 41 30,640 81 0 00E+00 3 00E-05 5 99E-05 N j Heat . Bounding "
U-234 1 8371E-04 15,320 41 30,640 81 0 00E+00 2 81E+00 5 63E+00 Output . | Heat Output *
U-235 -2 7235E-06 15,320 41 000 8 12E-02 3 95E-02 8.12E-02 {Watts) (Watts)
U-236 1.5493E-05 15,320 41 30,640 81 0 0D0E+00 2 37E-01 4.75E-01 7 TTE+02 1.55E+03
U-238 -4.2851E-09 15,320 41 000 5 13E-02 5 136-02 5.13E-02 Total Total
¥-90 2.7505E+00 15,320 41 30,640 81 0 00E+00 421E404 8 43E+04
Other Radionuclides 7 B8E+04 1 58E+05
TI1. Template Selection S: v, Burnup S -y, and Checks »» = » o5 " o067, g
Temp S n y
From SFD Used |Basis for Parameter Drfferences:
Reactor Moderator: LIGHT WATER LIGHT WATER [This Template was used for the followmng reasons.
Fuel Cladding ALUM ALUM [This fuel matches ATR Template on all bul one p 1) making ATR a h
BOLHMC 1] U U match.
BOL Enrichment %:| 19 74999113 60 to 100
Burnup Summary (MWd)* . |Basis tor burnup used in
From SFD Estimated
Nommat [ 15,320 41|Nomnal burmup calcutated from the heavy metal mass destroyed.
Bounding | 30 640 81]Bounding bumup assumed 1o be twos nominal bumup.
Checks
Estimated Burnup/
Multpli Glven o) Estimated EOL HWGiven EOL HM
Nominal 026
Bounding | 051

'Reactor core d, storage, g or other date confiming that irradiabon 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 (MWdA/MT)
DOE/SNF/REP-078 March 2003
Revision 0 Page C-562 of C-581
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Fue! Radionuclide inventory Worksheet - . L. ‘

iL. Fuel and Tenmplate Information .0 7 Estimated
Fuel Name UNIV OF VIRGINIA (U3SI2 LEU) ‘Fuel decay start date 1993 Canister usage
SNFID# 952 Estimates as of 2010 18"x10°
Fuel Units & Descr: 20 - 22 FLAT PLATES Template ATR (Light Water, Alum , 60 1o 100%, U)
Heavy Metal Mass. BOL=24.31kg, EOQL=23 964kg 3Template Bumup(MWd)* 3672
ROD Storage Stte SRS Template BOL Heavy Metal Mass (MT): 000116689
- ~ - T Decay Time. 15 years -
J1. Eshmates *« ¢ 2% -~ m Xn - Xy - - b Ya Yo Gamma Sources
. it e . o . Photon . Total
B . . ,CVMWd From - ! ! . Bounding Fuel |nmal Activity Nomnal Fuel  Bounding Fuel Energy - Photons/sec
Radionuclhide Template - Fuel Burnup {(MWd)® Bumup (MWd)® - {Ci) - Inventories(Ci) Inventones{Ci) Group {bounding)
Ac-227 4 5861E-10 327 67 655 34 0 00E+00 1.50E-07 3 E-Q7 Avg MeV —
Am-241 17832E-03 327 67 655 34 0 00E+00 5 84E-01 1.17E+00 00150 7.818E+13
Am-242m 4 3410E-07 327.67 655 34 0 00E+00 142E-04 2 84E-04 00250 1.630E+13
Am-243 1 4907E-06 327.67 655 34 0 00E+00 4 88E-04 9 77E-04 00375 1.424E413
C-14_- 5 7162E-09 32767 655 34 0 00E+00 1 87E-06 375E-06 00575 1.518E+13
C-36 13124E-32 327 67 655 34 0 00E+00 4 30E-30 8 60E-30 0.0850 9 195E+12
Cm-243 18568E-07 32767 655 34 0 00E+00 6 08E-05 1.22E-04 01250 6.304E+12
Cm-244 35512E-05 32767 655 34 0 00E+00 1 16E-02 2 33E-02 02250 79226412
Co-60 1 0261E-05 327 67 655 34 0 00E+00 3 36E-03 6 72E-03 0.3750 3.470E412
Cs-134 1 6931E-02 327 67 655.34 0 00E+00 5 55€+00 1.11E+01 0.5750 5633E+13
Cs-135 3 4477E-06 327 67 €55 34 0 00E+00 113E-03 2 26E-03 0.8500 1.338E+12
Cs-137 2.2800E+00 327 67 655.34 0 00E+00 7 47E+02 149E+03 1.2500 6 750E+11
Eu-154 3.6656E-02 327 67 655.34 0 00E+00 1 20E+01 2 40E+01 17500 2 832E+10
Eu-155 9 6841E-03 327 67 £655.34 0 00E+00 3 17E+00 6 35E+00 2.2500 3 543E+07
Fe-55 4 6977E-04 327 67 655.34 0 00E+00 1 54E-01 3 08E-01 27500 2 129E+06
H-3 € 0485E-03 327 67 655 34 0 00E+00 1 98E+00 3 96E+00 3 5000 1 354E+05
1-129 7.5300E-07 327.67 655.34 0 00E+00 247E-04 4 93E-04 5 0000 3281E+02
Kr-85 1 4989E-01 327.67 655.34 0 DOE+00 4 91E+01 9 82E+01 7 0000 3 640E+01
Np-237 9 5534E-06 327.67 655 34 0 00E+00 3 13E-03 6.26E-03 110000 4 D92E+00
Pa-231 1 6550E-09 327 67 655 34 0 D0E+00 5 42E-07 1 08E-06
Pb-210 2 6631E-11 327 67 655 34 0 00E+00 8 73E-09 175E-08
Pm-147 1 8156E-01 327 67 655 34 0 00E+00 5 95E+01 1.19E+02
Pu-238 1 8990E-02 327 67 655 34 0 00E+00 6.22E+00 1.24E+01
Pu-239 4 2B38E-04 327 67 655 34 0 00E+00 1 40€-01 2 B1E-01
Pu-240 2 4379E-04 327 67 655 34 0 00E+00 7 99E-02 1 60E-01
Pu-241 4.2511E-02 327 67 655 34 0 00E+00 1.39E+01 2 79E+01
Pu-242 3.6329E-07 327 67 655 34 0 00E+00 119€-04 2 38E-04
Ra-226 1 4725E-10 327 67 655.34 0 00E4+D0 4 82E-08 9 65E-08
Ra-228 8.9760E-15 32767 655.34 0 00E+00 2 94E-12 § 88E-12
Ru-106 1 9752E-04 327 67 655.34 0 00E+00 6 47E-02 1.29E-01
Se-79 1.2933E-05 327 67 655.34 0 00E+00 4.24E-03 8 43E-03
Sn-126 11574E-05 327 67 £€55.34 - 0 00E+00 3 79E-03 7.58E-03
Sr-90 - 2 1680E+00 327 67 655.34 0 0OE+00 7 10E402 1 42E+03
Tc-99 4.2239E-04 327.67 655 34 0 00E+00 1.38E-01 2.77E-01
Th-229 3 9270E-12 327.67 655 34 0 OCE+00 1.29E-09 2.57E-09
Th-230 3 357BE-08 327.67 655 34 0 00E+00 1.10E-05 2.20E-05
Th-232 1 5452E-14 327.67 655 34 0 00E+00 5 06E-12 1 01E-11
TH208 - 4 6705E-08 32767 655 34 0 00E+00 1.53E-05 3 06E-05
U-232 13045E-07 - 327 67 655 34 0 00E+00 4.27E-05 8 55E-05 Thermal Power
U-233 2 3739E-09 327.67 655 34 0 00E+00 7 78E-07 156E-06 inal Heat  Bounding
U-234 1 8423E-04 32767 655.34 0 00E+00 6 04E-02 1 21E-01 Output *  Heat Output
U-235 -2.7235E-06 327 67 0.00 1 04E-02 9 50E-03 1 04E-02 (Watts) {Watts)
U-236 -1 5493E-05 327 67 655 34 0 00E+D0 5 0BE-03 1 02E-02 8 87E400 1.77E+01
U-238 -4.2851E-09 327 67 000 6 55E-03 6 55E-03 6 S5E-03 Tota! Total
Y-90 2 1686E+00 327 67 655 34 0 00E+00 7 11E402 142E+03
Other Radionuchdes - - 7 13E+02 1 43E+03
11, Template Selection S v, Burnup S v, and Checks »#% ¢ shtw ralisnsod
Template Sel y - ]
From SFD - Used |Basis tor Par Dt
M UGHT WATER LIGHT WATER [This Template was used for the following reasons
Fuel Cladd ALUM ALUM [This fuel matches ATR Template on all but one p. making ATR a
BOL HM C. u U maich.
BOL Enrichment % 19 77478682 60 to 100 -
IBurnup Summary (MWa)* - .- - -|Basis for burnup used in
From SFD Estimated
Nominal | 327 67| Nominal bumup calculated krom the heavy metal mass destroyed. .
Bounding | - 655.34}Bounding burmup assumed 10 be twice nomnal bumup R _
Chocks " T " -
Estimated Burnup/ .
p Multipl Given Burnup Estimated EOL HW/Given EOL HM
Nearminal l 004
Bounding | 009 - - - . B . - T
"Reactor st core , storage, shipping or other date confiming that imadiabon ceased for fuel

*Total bumup for all fuel assoclated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdMT)

DOE/SNF/REP-078 March 2003
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Fuel Radionuclide Inventory Worksheet .

L Fuel and Template Information, [ ;.7 3 Estmated
Fuel Name: UNIV OF VIRGINIA (ULAX HEU) Fuel decay start date 1966 Cantster usage:
SNF 1D #: 279 Estimates as of: 2010 18"x10*
Fuel Units & Descr: 44 - 22 FLAT PLATES Template: ATR (Light Water, Alum , 60 to 100%, U}
Heavy Metal Mass: BOL=7 924kg, EOL=6 855kg 2Template Burnup(MWd): 3672
ROD Storage Site. SRS Template BOL Heavy Metal Mass (MT): 000116689
Template Decay Time: 35 years
11, Estimates -« . m Xn Xp b Yn Ya Gamma Sources
- “ e Photon Total
Ci/MWd From Nominal * Bounding Fuel nmal Activity  Nominal Fuel  Bounding Fuel Energy  Photons/sec
Radionuclide Template Fuel Bumup (MWd)? Bumup (MWd)? (C) ° Invenlones(Ci) Inventones(Ci) Group (bounding)
Ac-227 2 0068E-09 1,01255 2,025 11 0 00E+00 2 03E-06 4 06E-06 Avg. MeV -
Am-241 25251E-03 1,01255 2,025 11 0 00E+00 2 56E+00 5 11E+00 00150 1 492€+14
Am-242m 3 9624E-07 1,01255 2,025 11 0 0CE+00 4 01E-04 8 02E-04 00250 3097E413
Am-243 14880E-06 1,012 55 2,025 11 0 00E+00 151E-03 3 01E-03 00375 2 692E+413
C-14 5 7053E-09 1,01255 2,025 11 0 00E+00 5 78E-06 1 16E-05 00575 2.898E+13
Ci-36 1 3124E-32 1,012 55 2,025 11 0 00E+00 133E-29 2 66E-29 00850 1746E+13
Cm-243 1 1419E-07 1,012 55 2,025 11 0 00E+00 1.16E-04 231E-04 01250 1153€+13
Cm-244 1 6522E-05 1,012 55 2,025 11 0 00E+00 1 67E-02 3 35E-02 0.2250 1507E+13
Co-60 7 4047E-07 1,01255 2,025 11 0 00E+00 7.50E-04 1 50E-03 0.3750 6 557E+12
Cs-134 2 0455E-05 1.01255 2,025 11 0 00E+00 2.07E-02 4 14E-02 05750 1084E+14
Cs-135 34477E-06 1,012.55 2,025 1 0 00E+00 349E-03 6 98E-03 08500 1 324E+12
Cs-137 1 4365E+00 1,012.55 2.025 11 0 0OE+00 145E+03 291E+03 1.2500 8 402E+11
Eu-154 7 3230E-03 1,012 55 2,025 11 0 00E+00 7 41E+00 1 48E+01 17500 3 603E+10
Eu-155 5 9259E-04 1,01255 2,025 11 0 00E+00 6 00E-01 1 20E+00 22500 3 013E+08
Fe-55 2.2791E-06 1.012.55 2,025 11 0 00E+00 231E-03 4 62E-03 2.7500 2 876E+06
H-3 1 9698E-03 1,01285 2,025 11 0 00E+00 1 99E+00 3 99E+00 3.5000 1 667E+03
1-129 7 5300E-07 1,012.55 2,025 11 0 O0E+00 7 62E-04 1 52E-03 5 0000 6 812E+02
Kr-85 4 1176E-02 1,012.55 2,025 11 0 00E+00 4 17E+01 8 H4E+01 7 0000 7 454E+01
Np-237 9 5752E-06 1,012.55 2,025 11 0 O0E+00 9 70E-03 1 94E-02 11,0000 8.311E+00
Pa-231 3 9379€E-09 1,012.55 2,025 11 0.00E+00 3 99E-06 7 97E-06
Pb-210 3.3115E-10 1,012.55 2,025 11 0 00E+00 335607 6 T1E-07
Pm-147 9.2402E-04 1,012.55 2,025 11 0 00E+00 9 36E-01 1.87E+00
Pu-238 1 6217E-02 1,012.55 2,025 11 0 0CE+00 1 64E+01 3.28E+01
Pu-239 4.2810E-04 1,012 55 2,025 11 0 00E+00 4 33E-01 8 67E-01
Pu-240 2 4333E-04 1,01255 2,025 11 0 OGE+00 2 46E-01 4 93E-01
Pu-241 1 6242E-02 1,012 55 202511 0 00E+Q00 1 64E+01 3.29E+01
Pu-242 3 6329E-07 1,012 85 2,025 11 0 OCE+00 3 68E-04 7.36E-04
Ra-226 9 0114E-10 1,012 55 2,025 11 0 00E+00 912E-07 1.82E-06
Ra-228 3 1019E-14 1,01265 2,025.11 0 00E+00 3 14E-11 6.28E-11
Ru-106 2 1225E-10 1,01255 2,025.11 0 00E+00 215607 4.30E-07
Se-79 1 2930€-05 1,01255 2,025.1 0 00E+00 1 31E-02 2.62E-02
Sn-126 1 1571E-05 1,01255 2,025.1 0 00E+00 117E-02 2.34E-02
Sr-90 1 3472E+00 1.01255 2,025.1 0 00E+00 1 36E+03 2 73E403
Tc-99 4 2239E-04 1,01255 2,025.11 0 00E+00 4 28E-01 8.55E-0%
Th-229 1 2407E-1t 1,01265 2,025.11 0 00E+00 1.26E-08 2.51E-08
Th-230 8 3497E-08 1,01255 2,025 1 0 00E+00 8 45E-05 1 69E-04
Th-232 3 8371E-14 1,012 55 2,025 11 0 00E+00 3 89E-11 7 77E-11
TH208 4 0414E-08 1,01255 2,025 11 0 00E+00 4 09E-05 8.18E-05
U-232 1 0948E-07 1,012 55 2,025 1 0 DOE+DO 111E-04 2.22E-04 Thermal Power
U-233 3 6275E-09 1,01255 2,025 11 0 00E+00 3 67E-06 7 35E-08 N ] Heat - Bounding
U-234 1 8562E-04 1,01255 2,025 11 0 DOE+00 1 88E-01 3 76E-01 Output ' Heat Output
U-235 -2.7235E-06 1.01255 000 159E-02 1.32E-02 1 59E-02 (Watts) (Watts)
U-236 1 5493E-05 1,012 55 2,025 11 0 00E+00 157E-02 3 14E-02 1 89E+01 3.39E+01
U-238 -4 2851E-09 1,012.58 000 1 88E-04 1 84E-04 1 88E-04 Total Total
Y-90 1 34756400 1,01255 20251 0 00E+00 1.36E+03 273E+03
Other Radionuclides 1 39E+03 2 77E+03
1. Terplate Selection S v, Burnup S v, and Checks =z "% .- %7, §
Template Selection Summary I
From SFD Used |Basis for Parameter Ditferences*
Reactor Moderator- LIGHT WATER UGHT WATER
Fuet Cladding ALUM ALUM
BOL HM C: U U
BOL Enrichment % 92 93756073 60 10 100
|Bumup Summary (MWd)* {Basis for burnup used in estumate:
From SFD ] -
inal.| 230.24) 1,012.55|Nommat bumup calculated from the heavy metal mass destroyed
Bounding-{ 280 84 2,025 11]Bounding bumup assumed 1o be twioe nommal bumup
Checks
Estimated Bumup/
. Burnup Given Bumup E d EOL HWGiven EOL HM
Nominal | o4 4 40} | 101
Bounding | 081 721
*Reactor shutdown, core removal, storage, shipping or other date confirming that iradiation 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)
DOE/SNF/REP-078 ' March 2003
Revision 0 Page C-564 of C-581
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N Fuel Radionuciide Inventory Worksheet - - .
L. Foel and Template Infor By Ln X Estmated
Fuel Name VBWR (UO2) "Fuel decay start date 1962 Canister usage
SNFID# 855 Estimates as of 2010 18*x10"
Fuel Units & Descr, 7 - ROD Template PWR (Light Water, Zirc, 0 to 5%, U}
Heavy Metal Mass BOL=6 578kg EOL=4.0dkg 3Template Bumup{MWd): 6192
ROD Storage Site- INEEL Template BOL Heavy Metal Mass (MT) 000176911
Template Decay Time 35 years
1. Estimates i .. .- m Xn Xy b ¥Yn Yo Gamma Sources
- - T ke . . . - - .~ Photon Total
T ’ CUMWd From . Nomunal Bounding Fuel " Initial Activity  Nominal Fuel ~ BoundingFuel | Energy - Photons/sec
Radionuclide " Template - Fuel Burnup (MWd)’ Burnup (MWd)’ (Ci) tnventories(Ci) ~ Inventories(Ci) | * Group -- (bounding)
Ac-227 8 7758E-10 241371 4,827 42 0 00E+00 2 12606 4 24E-06 Avg MeV
Am-241 1 4352E-01 241371 4,827 42 0 00E+00 3 46E+02 6 93E+02 00150 2597E+14
Am-242m 2 8698E-04 241371 4,827 42 0 00E+00 6 93E-01 1.39E+00 00250 5238E+13
Am-243 6.2565E-04 2,413.71 4,827 42 0 O0E+00 151E+00 3 02E+00 00375 4.996E+13
C-14 4 7901E-05 241371 4,827 42 0 00E+00 1 16E-01 2 31E-01 00575 5 772E413
CI1-36 8 0297E-07 241371 4,827 42 0 0OE+00 1 94E-03 3 88E-03 0 0850 2.906E+13
Cm-243 2.5081E-04 241371 4,827 42 0 DOE+00 6 05E-01 121E+00 01250 2017E+13
Cm-244 4.9015E-02 241371 4,827 42 0 0OE+00 118E+02 2 37E+02 0 2250 2492E+13
Co-60 2.5581E-03 241371 4,827 42 0 DOE+00 6 17E+00 1 23E+01 03750 1.072E+13
Cs-134 4 0536E-05 241371 4,827 42 0 DOE+00 9 78E-02 1 96E-01 05750 2 493E+14
Cs-135 1.4433E-05 241371 4,827 42 0 00E+00 3 48E-02 6 97E-02 0 8500 3448E+12
Cs-137 1.3979E+00 24137 4,827 42 0 00E+00 3 37E+03 6 75E+03 1.2500 3.387E+12
Eu-154 2 0203E-02 241371 4,827.42 0 00E+00 4 88E+01 9 75E+01 17500 1014E+11
Eu-155 17684E-03 241371 4,827.42 0 00E+00 4 27E+00 8 54E+00 2.2500 1633E+07
Fe-55 4 3136E05 241371 4,827.42 0 00E+00 1 04E-01 2 08E-01 27500 3 346E+07
H3 2 0769E-02 2413711 4,827.42 0 00E+00 5 01E+01 1 00E+02 3.5000 3.445E406
1-129 0 8288E-07 241371 4,827.42 0 00E+00 237E-03 4 74E-03 5.0000 1473E406
Kr-85 2 8214E-02 241371 4,827.42 0 00E+00 6 81E+01 1.36E+02 7.0000 1 698E+05
Np-237 11218€-05 2,413 71 4,827 42 0 00E+00 2.71E-02 5 42E-02 11 0000 1 950E+04
Pa-231 1 3036E-09 241371 4,827 42 0 00E+00 3.15E-06 6.29E-06
Pb-210 8 5078E-11 241371 4,827 42 0 00E+00 2.05E-07 4 11E-07
Pm-147 3 6531E-04 241371 4,827.42 0 00E+00 8 82€-01 1 76E+00
Pu-238 7.4564E-02 2,413 71 4,827 42 0 0DE+00 1 80E+02 3 60E+02
Pu-239 1 1623E-02 241371 4,827 42 0 00E+00 2 81E+01 5§ 61E+01
Pu-240 1 5132E-02 241371 4,827 42 0 00E+00 3 65E401 7.31E+01
Pu-241 9 0036E-01 241371 4,827 42 0 00E+00 2.17E+03 4.35E+03
Pu-242 6 4260E-05 241371 4,827.42 0 OOE+DO 1.55E-0t 3 10E-01
Ra-226 2 2804E-10 241371 4,827 42 0 00E+00 5.50E-07 1 10E-06
Ra-228 5 2713€E-12 241371 4,827 42 0 00E+00 1.27E-08 2 54E-08
Ru-106 6 1160E-10 241371 4,827 42 0 0DE+D0 1.48E-06 2 95E-06
Se-79 12377E-05 241371 4,827 42 0 00E+00 2 99E-02 5 98E-02
Sn-126 2 5210E-05 241371 4,827 42 0 00E+00 6 08E-02 1 22E-01
Sr-90 9 1667E-01 2,413.71 4,827 42 0 00E+00 221E+03 4 43E+03
Tc-99 3 9357E-04 2,413.1 4,827 42 0 00E+00 9 50E-01 1 90E+00
Th-229 1.2057E-10 2,413 71 4,827 42 0 00E+00 291E-07 5 82E-07
Th-230 2 1043E-08 241371 4,827 42 0 00E+00 5 D8E-05 102604
Th-232 §.2972E-12 241371 4,827 42 0 00E+00 1 28E-08 2 56E-08
T208 1.7474E-07 2,41371 4,827 42 0 00E+00 4 22E-04 8 44E-04
U-232 4.7368E-07 241371 4,827 42 0 00E+00 114E-03 2.29E-03 Thermal Power
U-233 2.5097E-08 241371 4,827.42 0 00E+00 6 06E-05 1.21E-04 N¢ | Heat Bounding
U-234 5 OO00E-05 241371 4,827.42 0 00E+00 1 21E-01 2 41E-01 . Output ~° Heat Output
U-235 -1 4489E-D6 241371 0.00 3.29E-03 0 00E+00 3.29E-03 *(Watts) - (Watts)
U-236 7.5824E-06 241371 4,827 42 0 0OE+00 1 83E-02 3 66E-02 5.55E401 111E402
U-238 -2 6129E-07 241371 0.00 170£-03 1 07E-03 170E-03 Total Total
Y-90 9 1699E-01 241371 4,827 42 0 00E+00 2.21E+03 4 43E+03
Other Radionuchdes 3 24E403 6 48E+03
11, Template Selection S ¥, Burnup S v, and Checks <t = imes s> 2 -
Tempiate S S y -
From SFD Used |Basis for Parameter Differences:
Reactor Moderator" LIGHT WATER UGHT WATER [Thes Template was used for the Jollowing reasons
Fuel C! ] ZIRC ZIRC [Thes fuel matches on afl parameters except enrichment.
BOL HM Constituents u U
BOL Enrichment % 23 16820093 Oto5 - o
[Bumup Summary (MwWd)* - |Basis for bumup used in estimate: -
From SFD Estimated
Nominal { 2,413 71[Nominal bumup calculted from the heavy metal mass destroyed
Bounding | 4 827 42{Bounding bumup assumed 1o be twce nominal bumup
Checks - -
Estimated Burnup/
p Given Bumup Estimated EOL HWGiven EOL HM
Nominat | 1048
Bounding | 20 97
'Reactor core J, storage, or other date confirming that irradiaion ceased for fuel -
2T otal burmup for all fuel assodiated with this worksheet must be divided by BOL heavy metal mass to get specific burmup values (MWA/MT)
DOE/SNF/REP-078 March 2003
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Fuel Radionuchde Inventory Worksheet -

L Fuel and Template Information ;5 :0" .3 Estimated
Fuet Neme: WORCESTER POLY INSTITUTE *Fuel decay start date: 2035 Canister usage
SNF 1D #: 287 Estimates as of. 2010 18"x10*
Fuel Units & Descr: 26 - 18 FLAT PLATES Tempiate ATR (Light Water, Alum , 60 to 100%, U)

Heavy Metal Mass: BOL=22 776kg; EOL=22.753kg *Template Burnup(MWd): 3672
ROD Storage Site SRS Template BOL Heavy Metal Mass (MT). 000116689
Template Decay Time 5 years
11, Estimates .~ ~, % ¢ m Xo Xp b Yn Yo Gamma Sources
. - | Photon Total
. CYMWdFrom - =~ Nomunal Bounding Fuel Inttial Activity  Nomunal Fuel  Bounding Fuel Energy  Photons/sec
Radionuclhide Template Fuel Burnup (MWd)’ Burnup (MWd)® €y - } ones(Ci) Inv es(Ci) Group (bounding)
Ac-227 1 4545E-10 22.16 44 32 0 00E+00 3.22E-09 6 45E-09 Avg MeV -
Am-241 1.1190E-03 22.16 44 32 0 00E+00 2 48E-02 4 96E-02 00150 B8 551E+12
Am-242m 4 5425E-07 22.16 44 32 0 00E+00 101E-05 201E-05 00250 1842E412
Am-243 1.4921E-06 22.16 44 32 0 00E+0D0 3 31E-05 6 61E-05 00375 1 700E+12
C-14 5 7244E-09 22.16 44 32 0 OOE+00 127E07 2 54E-07 00575 1671E+12
Cl-36 1.3124E-32 22.16 44 32 0 00E+00 2.91E-31 5 82E-31 00850 1 066E+12
Cm-243 2.3676E-07 22.16 4432 0 00E+00 5 25E-06 1 05E-05 01250 9.228E+11
Cm-244 5.2042E-05 22.16 44.32 0 00E+00 1 15E-03 2 31E-03 02250 9 033E+11
Co-60 3 8208E-05 22.16 44 32 0 OOE+00 8 47E-04 1 69€E-03 03750 4372411
Cs-134 4 8693E-01 22.16 44.32 0 00E+00 1 0BE+01 2.16E+01 05750 6 DOSE+12
Cs-135 3 4477E-06 22.16 44.32 0 0DE+00 7 64E-05 153E-04 08500 8 409E+11
Cs-137 2 8731E400 22.16 44.32 0 00E+00 6 37E+01 1.27E+02 12500 1 565E+11
Eu-154 8.2053E-02 22.16 44.32 0 00E+0Q 1 82E+00 3 64E+00 17500 6 S61E+09
Eu-155 3.9134E-02 22.16 44.32 0 00E+O0 8 67E-01 1 73E+00 2 2500 1.376E+10
Fe-55 6.7429E-03 22.16 44.32 0 00E+00 1 49E-01 2 99€-01 2.7500 77EH07
H-3 1.0599E-02 22.16 44.32 0 00E+00 2 35E-01 4 70E-01 35000 B.781E+06
1-129 7.5300E-07 22,16 44.32 0 00E+00 167E-05 3 34E-05 5 0000 4 043E+01
Kr-85 2 8595E-01 22.16 44.32 0 00E+00 6 34E+00 1.27E+01 7 0000 4 559E+00
Np-237 9 5479E-06 22.16 44.32 0 00E+00 212604 4.23E-04 11 0000 5 175E-01
Pa-23% 8.9297E-10 22.16 44.32 0 00E+00 1 98E-08 3 96E-08
Pb-210 3.7609€-12 22.16 44.32 0 00E+00 8 33E-11 167E-10
Pm-147 2 5452E+00 22.16 44.32 0 00E+00 5 64E+01 1.13E+02
Pu-238 2 0550E-02 2216 44.32 0 O0E+00 4 55E-01 9 11E-01
Pu-239 4.2838E-04 2216 4432 0 00E+00 9 49€-03 1 90E-02
Pu-240 2 4401E-04 2216 44.32 0 00E+00 5 41E-03 1 08E-02
Pu-241 6 8764E-02 2216 44.32 0 00E+00 1 52E+00 3 05E+00
Pu-242 3 6329€E-07 2216 4.32 0 DOE+00 8 05E-068 1.61E-05
Ra-226 3 8045E-11 22 16 44.32 0 00E+00 8 43E-10 169E-09
Ra-228 2 9902E-15 2216 44 32 0 D0E+00 6 63E-14 1.33E-13
Ru-106 1 9055E-01 2216 44 32 0 00E+00 422E+00 8 45E+00
Se-79 1 2936E-05 2216 44.32 0 O0E+00 287E-04 5.73E-04
Sn-126 1 1574E-05 2216 44 32 0 O0E+00 2 56E-04 5.13E-04
Sr-90 2 7505E+00 2216 44 32 0 O0E+00 6.10E+01 1.22E+402
Tc-99 4.2239E-04 2216 4432 0 00E+00 9 36E-03 1 87E-02
Th-229 1 8848E-12 2216 4432 0 00E+00 4 18E-11 8.35E-11
Th-230 1 7042E-08 2216 4432 0 0CE+00 3.78E-07 7 55E-07
Th-232 7 8132E-15 2216 44 32 0.00E+00 1.73E-13 3.46E-13
T1-208 4 4063E-08 2216 44 32 0 00E+00 976E-07 1 95E-06
U-232 1 3151E-07 2216 44 32 0 00E+00 2.91E-06 5 83E-08 Thermal Power
U-233 1 9564E-09 2216 4432 0 00E+00 4.34E-08 8 67E-08 Heat Bounding
U-234 18371E-04 2216 44 32 0 00E+00 4 07E-03 8.14E-03 Output = Heat Output *
U-235 -2.7235E-06 2216 000 9.78E-03 9 72E-03 9 78E-03 (Watts) - (Watts)
U-236 1 5493E-05 216 44 32 0 00E+00 343E-04 6 87E-04 1.12E£400 2.25E+00
U-238 -4 2851E-09 22.16 000 6 13E-03 6.13e-03 6.13E-03 Totat Total
Y-90 2 7505E+00 22 16 44 32 0 00E+00 6 10E+01 1 22E+02
Other Radionuchdes 1 14E+02 2 28E+02
1. Template Selection S v, Burnup S y, and Checks <7 e Ja 2 4 £708x
Temp ) S y
From SFD Used Basis for P, Dsff
Reactor Moderator:| LIGHT WATER LIGHT WATER Thes Template was used for the following reasons®
Fuel Cladding” ALUM ALUM Thes fuel maiches ATR Template on all but one making ATRa
BOL HM Constituents U U match,
BOL Enrichment % 19 8630137 60 to 100
[Bumup Summary (Mwd)* |Basis for burnup used in estimate:
From SFD E
Nominal | 22, bumup from the heavy metal mass destroyed.
Bounding | 44 32{Bounding bumup assumed 10 be twioe hominal bumup.
Checks
Estimated Burnup/
p Muttip Given Bumup d EOL HWGiven EOL HM
Nominal | 0 00] I 100
Bounding | 001
'Reactor shutdown, core removal, storage, shipping or other date confirming that imadiabon ceased for fuel
*Total burnup for alt fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdA/MT)
DOE/SNF/REP-078 March 2003
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- Fuel Radionuchide Inventory Worksheet -

1. Fuel and Template Information 7 ::. . - Estimated
Fuel Name ZPRL (UALX-LEU) TAWAN "Fuel decay start date 1997 Canister usage-
SNFID# 5§54 Estimates as of 2010 18"x10'
Fuel Units & Descr 35 - ASSEMBLY Template- ATR {Light Water, Alum., 60 to 100%, U)
Heavy Metal Mass BOL=23 748kg EOL=23.348kg *Template Bumup(MWd) 3672
ROD Storage Stte SRS Template BOL Heavy Metal Mass (MT). 000116689
Template Decay Time 10 years
1. Estimates .. ¢ &7, © m Xn Xy b Yn Yo Gamma Sources
N . > Photon Total
Ci/MWd From Nomunal Bounding Fuel jnitial Activity - N I Fuel  Bounding Fuel Energy  Photons/sec
Radionuchde = T ‘Template ' Fuel Burnup (MWd)® Bumup (MWd)® “° (CD) *™ * “Inventories(Ci) - Inventories(Ci) Group~ - (bounding) 3
Ac-227 2 BAO4E-10 377 86 755.72 0 O0E+00 1 07E-07 2 15807 Avg. MeV -
Am-241 1 4935E-03 377 86 75572 0 0OE+00 5 64E-01 1 13E+00 00150 1.028E+14
Am-242m 4 4390E07 377 86 75572 0 00E+00 1 6BE-04 3 35E-04 00250 2 163E+13
Am-243 1 4913E-06 377 86 75572 0 00E+00 5 B3E-04 1 13E-03 00375 1.886E+13
C-14 5 7217£09 377.86 75572 0 00E+00 2 16E-06 4 32E-06 00575 1.992E+13
Cl-36 13124E-32 377.86 75572 0 DOE+00 4 96E-30 9 92E-30 0 0850 1212E+13
Cm-243 2 0967E-07 377.86 75572 0 D0E+00 7 92E-05 1 SBE-04 01250 B 479E+12
Cm-244 4 3001E-05 377.86 75572 0 00E+00 1 62E-02 3 25E-02 0.2250 1041E+13
Co-60 1 9798E-05 377.86 75572 0 00E+00 7 48E-03 1 50E-02 0.3750 4 665E+12
Cs-134 9 0795E-02 377 86 755 72 0 D0E+00 3 43E+01 6 86E+01 05750 7.573E+13
Cs-135 3 M477E-06 377 86 75572 0 00E+00 1.30E-03 261E-03 0 8500 3 694E+12
Cs-137 2 5588E+00 377 86 755 72 0 00E+D0 9 67E+02 193E+03 1.2500 1202E+12
Eu-154 5 4847E-02 377 86 75572 0 00E+00 2 07E+01 4 14E+01 17500 4.390E+10
Eu-155 1 9469E-02 377 86 755 72 0 00E+00 7.36E+00 147E+01 2.2500 2.903E409
Fe-55 1 7797E-03 377 86 755 72 0 00E+00 6.72E-01 1.34E+00 27500 4 050E+07
H-3 8 0065E-03 377 86 755 72 0 00E+00 3 03E+00 6 05E+00 3.5000 4 822E+06
1-129 7.5300E-07 377 86 75572 0 00E+00 2.85E-04 5 69E-04 5.0000 4 153E402
Kr-85 2 0705E-01 377.86 755 72 0 Q0E+00 7.82E+01 1.56E4+02 70000 - 4 620E+01
Np-237 9 5507E-06 377 86 755 72 0 00E+00 3 61E-03 7.22E-03 11 0000 5.202E+00
Pa-231 1.2740E-09 377 86 755 72 0 00E+00 4 81E-07 9 63E-07
Pb-210 1.1838E-11 377 86 75572 0 00E+00 4 47E-09 8 95E-09
Pm-147 6.7974E-01 377 86 75572 0 OCE+00 2.57E+02 5.14E+02 .
Pu-238 1 9755E-02 377 86 755.72 0 00E+00 7.46E+00 1.49E401
Pu-239 4.2838E-04 377 86 755 72 0.00E+00 1 62E-01 3 24E-01
Pu-240 2 4390E-04 377 86 765.72 0 00E+00 9 22E-02 1 84E-01
Pu-241 5 4058€E-02 377.86 755.72 0.00E+00 2 04E+01 4 09E+01
Pu-242 3 632907 377.86 75572 0 DOE+00 1 37E-04 2 75E-04
Ra-226 8 3742E-11 377.86 75572 0 00E+00 3 16E-08 6 33E-08
Ra-228 5 7734E-15 377.86 75572 0 0OE+00 2 1BE-12 4 36E-12
Ru-106 6 1356E-03 377.86 75572 0 O0E+00 2 32E+00 4 64E+00
Se-79 1 2936E-05 377.86 75572 0 D0E+00 4 89E-03 9 78E-03
Sn-126 1.1574E-05 377.86 75572 0 00E+00 4 37E-03 8 75E-03
Sr-90 2 4417E+00 377 86 755 72 0 00E+00 8 23E+02 1 85E+03
Tc-99 4 2239E-04 377.86 75572 0 00E+00 1 60E-01 3.19E-01
Th-229 2 8568E-12 377 86 755 72 0 00E+00 1 08E-09 2.16E-09
Th-230 2 5310E-08 377 86 75572 0 00E+00 9.56E-06 1.91E-05
Th-232 1 1631E-14 37786 75572 0 0OE+00 4.39E-12 8.79E-12
Ti-208 4 6705E-08 377 86 756 72 0 00E+00 176E-05 3 S3E-05
U-232 13151E-07 377 86 755 72 0 00E+00 4 97E-05 9 94E-05 Thermal Power
U-233 2 1650E-09 37786 75572 0 00E+00 8 18E-07 1 64E-06 N JHeat B ding
U-234 1 8399E-04 377 86 75572 0 00E+00 6 95E-02 1.39E-01 Output © - Heat Output
U-235 -2 7235E-06 377 86 000 1.01E-02 9 11E-03 1 01E-02 - (Watts)- - (Watts) -~
U-236 1.5493E-05 377 86 755 72 0 00E+00 5 B5E-03 1.17E-02 120£401 2.39E401
U-238 -4 2851E-09 377 86 000 6 41E-03 6 40E-03 6 41E03 Total Total
Y-90 2 4423E+00 377 86 75572 0 0CE+00 9.23E+02 1 85E+03
Other Radionuclides 9 39E+02 1 B8E+03
J11.”Template Selection S v, Burnup S v, And Checks " o5~ ssos &
Template Set y - ;
From SFD Used Basis for Par Differences’
Reactor Moderator LIGHT WATER LIGHT WATER [Thes Template was used lor the foliowing reasons -
Fuel Claddi ALUM ALUM [Thes fuel matches ATR Template on all but one p %) making ATR a
BOL HM C o U U jmatch
BOL Enrichment % 19 74998117 60 to 100
[Bumup Summary (Mwd)* - [Basis for bumup used in -7
From SFD Estimated |
Nominat [ 377 86{Nomenal bumup caloulated from the heavy metal mass destroyed.
Boundmg | 755 72{Bounding burmup assumed 1 be twice nominal burmup
Checks - -
Estimated Burnup/ - '
Bumup Multip Given Bumup E d EOL HWGiven EOL HM
Nominal [ 0.05 [ 100]
Bounding | 010

'Reactor shutdown, core removal, storage shipping or cther date confirming that irradiation ceased for fuel
*Total bumup for all fuel assoclated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWAMT)

DOE/SNF/REP-078 March 2003
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2010 Summary, Totals for all Spent Fuels

Gamma Sources

“ * ’ . Total
- Nominal Fuel = Bounding Fuel Photon Photons/sec
Radionuchde Inventories(Ci) “ Inventories(Ci) [Energy Group (bounding)
Ac-227 2 69E+02 317E+02 Avg. MeV
Am-241 2 61E406 3 74E+06 00150 3 390E+18
Am-242m 6 62E+03 1 04E+04 0 0250 7 048E+17
Am-243 5 45E403 8 48E+03 0 0375 6 421E+17
C-14 2.93E+404 3 86E+04 00575 6 967E+17
Cl-36 5 09E+02 6 B3E+02 0 0850 3 991E+17
Cm-243 1 BOE+03 3 18E+03 01250 3 026E+17
Cm-244 2 55E405 4 40E+05 0.2250 3 409E+17
Co-60 2 02E407 2 60E+07 03750 1527E+17
Cs-134 1 B2E+06 3 26E+06 05750 2 613E+18
Cs-135 4 00E+02 5 77E+02 0 8500 1 631E+17
Cs-137 4.16E+07 6 52E+07 12500 1975E+18
Eu-154 1.12E+06 1 76E+06 17500 2 158E+415
Eu-155 327E+05 5 65E+05 22500 1595E+15
Fe-55 3.13E+06 5 33E+06 2.7500 1728E+15
H-3 2 B7E+05 4 40E+05 3 5000 1 220E+12
1-129 2.23E+01 3 28E+01 5 0000 2 831E409
Kr-85 2.05E+06 3 44E+06 7 0000 3 258E+08
Np-237 1.99E+02 3 10E+02 11 0000 3 739E+07
Pa-231 3 41E+02 4 08E+02
Pb-210 5 02E-02 5 92E-02
Pm-147 7.35E+06 1 42E407
Pu-238 9.38E+05 1 53E+06
Pu-239 4 BOE+05 5 B7E+05
Pu-240 3 50E+05 4 S5E405
Pu-241 161E+07 2 99E+07
Pu-242 4 96E+02 7 26E402
Ra-226 8 79E-02 1 02E-01
Ra-228 1 38E+01 1 67E+01
Ru-106 6.12E+05 1.17E+06
Se-79 3 68E+02 5 32E+02
Sn-126 3 88E+02 6 00E+02
Sr-90 3 54E+07 5 53E+07
Tc-99 9 53E+03 1 44E+04
Th-229 179E+02 2 0BE+02
Th-230 6 24E+00 7 48E400
Th-232 8 04E+00 8 40E+00
T1-208 4 03E+04 4 89E+04
U-232 1 09E+05 1 32E+05 Thermal Power
U-233 174E+04 2.16E+04 Nominal Heat - N
U-234 101E+04 1256404 - Output_ : - Bounding Heat-
U-235 193E+02 2 66E+02 (Watts)  Output (Watts)
U-236 2 83E+02 4 19E+02 1.00E406 1.47E+06
U-238 7 89E+02 8 00E+02 Total Total
Y-90 3 54E+07 5 53E+07
Other Radionuclides 5 69E+07 8 B7E+07
[Total Canister Usage Summary
18" x 10' 18" x 15' 24" x 100 24" x 15 I HIC MCO
Number of Canisters 1402 9 1446.1 1653 27.0 1 1624 4030
Bare Fuel Transfers
166 Assemblies
DOE/SNF/REP-078 March 2003
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2010 Summary, Totals for 18" x 10’ Canister . Lot

f Gamma Sources
— R . S o o Total
; -7 “ oL T L T, " Nominal Fuel  Bounding Fuel | . Photon "-  Photons/sec .
Radionuclide . ’ . =y o Inventories(Ci)  Inventories(Ci) fEnergy Group (bounding)
\ Ac-227 2.99E+00 6 87E+00 Avg MeV
! Am-241 1.29E+06 1.78E+06 00150 1.483E+18
— Am-242m 2 77E+03 3 82E+03 00250 3101E+17
Am-243 2 61E+03 3 61E+03 00375 2 BOGE+17
C-14 2 26E+04 2 92E404 00575 3 072E+17
z Cl-36 4 18E+02 5 42E+02 0 0850 1 751E+17
: Cm-243 2 33E+02 3 51E+02 01250 14176417
i Cm-244 4 70E+04 6 71E+04 0.2250 1491E+17
Co-60 1 51E+07 1 70E+07 0 3750 6 B26E+16
Cs-134 9 86E+05 1 95E+06 05750 1 040E+18
Cs-135 9 74E+01 1 47E+02 0 8500 9 240E+16 ~
Cs-137 1 43E+07 2 49E+07 1.2500 1.2B0E+18
Eu-154 - 6 S3E+05 9 96E+05 17500 1 080E+15
Eu-155 1 S5E+05 2 73E405 2 2500 1 092E+15
Fe-55 1 00E+06 1.15E+06 2 7500 3 961E+13
H-3 1 09E+05 1.56E+05 3 5000 7.412E+11
1129 5 20E+00 B 83E+00 5 0000 4 A0BE+08
Kr-85 9 32E+05 1.71E+06 7 0000 5 059E+07
Np-237 - 7 46E+01 1.26E+02 11,0000 §.796E+06
. Pa-231 3 76E+00 8.56E+00
! Pb-210 5.19E-03 7.12E-03
. Pm-147 4 87E+06 9 64E+06
= Pu-238 2.90E+05 5 04E+05
Pu-239 1.15E+05 1 31E+05
Pu-240 6.09E+04 8 66E+04
' Pu-241 4 40E+06 1 13E+07
. Pu-242 1.51E+02 1 88E+02
- Ra-226 1 44E-02 1.91E-02
Ra-228 2 17E-01 4 27E-01
Ru-106 3 57E+05 7 12E+05
Se-79 9 21E+01 1 54E+02
Sn-126 8 62E+01 1 47E+02
- Sr-90 1.33E+07 2 32E+07
Te-99 2 98E+03 5 00E+03
Th-223 1 98E+00 4.56E+00
Th-230 1 46E+00 1.92E+00
Th-232 5 98E-01 6 31E-01
- T1-208 3 98E+02 9.40E+02
U-232 _ 1 08E+03 2.54E+03 Thermal Power
) U-233 ) 1 85E+03 1.96E+03 Nominal Heat
l ; U-234 3 89E+03 5 18E+03 . Outpiut " Bounding Heat
U-235 1 09E+02 1 51E+02 T (Watts) ~  Output (Watts)
U-236 1 11E+02 1 B2E+02 4.95E+405 7.03E+05
U-238 } 2 69E+01 3 34E+01 Total Total
O Y-90 1.33E+07 2 32E+07 )
L Cther Radionuchdes 2.58E407 424E407
|Total Canister Usage Summary -
] 1e"x10' | 18" x 15 24"x100 |  28"x15' | HIC | MCO ! .
? Number of Canisters| 14029 | 00 00 { 00 | 00 | 00 |
bt Bare Fuel Transfers ] .
0 ]Assemblles
L
)
~—
i
DOE/SNF/REP-078 March 2003
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2010 Summary, Totals for 18" x 15' Canister

Gamma Sources

Radionuclide

Nominal Fuel

Bounding Fuel

Inventories(Ci) ' Inventories(Ci)

Photon

Total
Photons/sec

Energy Group  (bounding)

Ac-227 2 42E402 2.53E+02 Avg. MeV
Am-241 4 51E405 6 92E+05 00150 1 119E+18
Am-242m 2 49E+03 4.52E+03 00250 2 333E+17
Am-243 1 32E+03 2.21E+03 00375 2 145E417
Cc-14 3 98E+03 4 45E+03 0 0575 2 230E+17
CI-36 5 00E+01 5.77E+01 00850 1 335E+17
Cm-243 1 02E+03 1.91E+03 01250 9 930E+16
Cm-244 1 11E+05 1.98E+05 02250 1 138E417
Co-60 4 60E+06 7 96E+06 03750 5 0B0E+16
Cs-134 8 22E+05 1.29E+06 05750 9 122E+17
Cs-135 1 96E+02 2.76E+02 08500 6 058E+16
Cs-137 1 54E+07 2.26E+07 12500 6 055E+17
Eu-154 3 31E405 5 30E+05 17500 7 656E+14
Eu-155 1 48E+05 2.56E+05 2 2500 5 023E+14
Fe-55 2 12E406 4.16E+06 27500 1 322E+15
H-3 1 13E+05 1.73E+05 3 5000 4 742E+11
1-129 9 51E+00 1.30E+01 5 0000 1 263E+09
Kr-85 7 S2E405 1.13E+06 7 0000 1 454E+08
Np-237 5 14E+01 7 BAE+01 11 0000 1 670E+07
Pa-231 3 02E+02 3.18E+02
Pb-210 4 08E-02 4 27E-02
Pm-147 2 38E+06 4 36E406
Pu-238 3 71E+05 5 97E+05
Pu-239 1 93E+05 2.44E+05
Pu-240 1 42E+05 1 BOE+05
Pu-241 6 7T0E+06 9.79E+06
Pu-242 1 38E+02 2.34E+02
Ra-226 6 71E-02 6 98E-02
Ra-228 1 22E401 1.32E+01
Ru-106 2 53E+05 4 53E+05
Se-79 1 71E+02 2 20E+02
Sn-126 2 25E+02 3 14E402
Sr-90 1 31E+07 1 83E+07
Tc-99 3 34E+03 4.73e403
Th-229 1 63E+02 1 72E+02
Th-230 4 22E+00 4 43E+00
Th-232 3 48E400 3 77E+00
T1-208 3 54E+04 3 75E+04
U-232 9 58E+04 1 02E+05 Thermal Power
U-233 3 18E+03 6 22E+03 Nomnal Heat .
U-234 5 16E+03 5 49E+03 Output Bounding Heat
U-235 2 20E+01 3 15E+01 (Watts) Output (Watts)
U-236 7 84E+01 1 06E+02 3.26E+05 4.89E4+05
U-238 4 20E+01 4 30E+01 Total Total
Y-90 1 31E+07 1 83E+07
Other Radionuchdes 1 88E+07 2 76E407
{Total C ter Usage St y
18° x 10 18° x 15' 24" x 10" 24" x 15* HIC MCO
Number of Cani 00 14461 00 00 00 00
Bare Fuel Transfers
0 Assemblies
DOE/SNF/REP-078 March 2003
Rewvision 0 Page C-570 of C-581
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2010 Suhmary, Totals for 24" x 10’ Canister

Gamma Sources

: N Total
.7 A ¢ _ ., Nominal Fuel Bounding Fuel § - Photon Photons/sec
Radionuchde . . = .. : - Inventories(Ci)  Inventories{Ci) JEnergy Group (bounding)
Ac-227 6 43E-04 1 29E-03 Avg MeV
Am-241 1 94E+03 3 89E+03 00150 2.047E+17
Am-242m 4 11E-01 8 23E-01 0 0250 4.256E+16
Am-243 1 44E+00 2 89E+00 0.0375 3.712E+16
C-14 5 54E-03 111E-02 0.0575 3.976E+16
ClI-36 127E-26 2 54E-26 0 0850 2 402E+16
Cm-243 1 59E-01 3 19E-0t 01250 1 626E+16
Cm-244 2 84E+01 5 69E+01 0.2250 2 073E+16
Co-60 516E+00 1 03E+01 0 3750 9 024E+15
Cs-134 3 06E+03 6 12E+03 05750 1472E+17
Cs-135 3 34E+00 6 68E+00 0 B500 2 489E+15
Cs-137 197E406 3 94E+06 1.2500 1421E+15
Eu-154 - 2 38E+04 4 75E+04 1.7500 6 522E+13
Eu-155 4 67E+03 9 34E+03 22500 5 721E+09
Fe-55 1.20E+02 2 40E+02 2 7500 3 234E+09
H-3 4 43E403 8 86E+03 3 5000 1 4B6E+07
1-129 7.30E-01 1 46E+00 5 0000 8 401E+05
Kr-85 1.05E405 2.10E+05 7 0000 g 274E+04
Np-237 9.26E+00 1.85E+01 11 0000 1 039E+04
Pa-231 197E-03 3 95E-03
Pb-210 4 82E-05 9 64E-05
Pm-147 4.70E404 9 40E+04
Pu-238 1.77E+04 3.54E404
Pu-239 4 15E+02 8.30E402
Pu-240 2 36E+02 4 72E+02
Pu-241 3 24E+04 6 48E+04
Pu-242 3 52E-01 7 04E-01
Ra-226 2 22E-04 4 43E-04
Ra-228 1 20E-08 2 41E-08
Ru-106 6 16E+00 1 23E+01
Se-79 1.25E+01 2 51E+01
Sn-126 1 12E+01 2 24E401
Sr-90 1 B7E+06 3 73E+06
Tc-99 4 09E+02 8 19E+02
Th-229 4 94E-06 9 88E-06
Th-230 4 06E-02 8.12E-02
Th-232 1 87E-08 3.74E-08
T1-208 4 46E-02 8 92E-02
U-232 - . 1.22E-01 2.44E-01 Thermal Power
U-233 2 50E-03 5 01E-03 Nominal Heat - . =
U-234 1 79E+02 3 58E+402 Output | Bounding Heat
U-235 4 64E+400 7.28E+00 ~ (Watts) Output (Watts)
U-236 - 1.50E+01 3.00E401 2 31E+04 4 62E+04
U-238 8.14E-02 8 55E-02 Total Total
Y-90 1.87E+06 3 73E406
Other Radionuchdes 1 87E406 3 75E+06
[Total Canister Usage Summary
18" x 10 18" x 15 24" x 10 l 24" x 15° HIC MCO
Number of Canisters 00 00 1653 I 00 00 00
Bare Fuel Transfers
0 Assemblies
DOE/SNF/REP-078 March 2003

Revision 0
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2010 Summary, Totals for 24" x 15' Canister

Gamma Sources
’ Total °
. LN R Nominal Fuel Bounding Fuel Photon Photons/sec
Radionuchde L Inventories(Ci)  Inventones(Ci) [[Energy Group (bounding)
Ac-227 2.35E+01 4.15E+01 Avg. MeV
Am-241 6.30E+01 1 11E+02 00150 5.208E+16
Am-242m 4 37E-01 7.72E-01 0 0250 1 075E+16
Am-243 8 7BE-02 1.55E-01 0 0375 9 202E+15
C-14 2 61E+01 4 60E+01 00575 1 004E+16
Cl-36 5 10E-01 9 01E-01 0 0850 6 368E+15
Cm-243 1.10E-01 1 94E-01 0 1250 4 078E+15
Cm-244 5 84E+00 1 03E+01 0.2250 5 685E+15
Co-60 9 17E+02 1 62E+03 0 3750 2 307E+15
Cs-134 2 08E+02 3 67E4+02 05750 3 494E+16
Cs-135 8 06E+00 1 42E+01 0 8500 6 914E+14
Cs-137 5.24E+05 9 26E+05 12500 4 374E+14
Eu-154 5 42E+03 9 58E+03 17500 4 170E+13
Eu-155 7 52E402 1 33E+03 2.2500 1 679E+03
Fe-55 9 32E+00 1 65E+01 2.7500 2 688E+14
H-3 1 05E+03 1 86E+03 3 5000 1 091E+06
1-129 4 46E-01 7 89E-01 5 0000 3 394E+05
Kr-85 3 37E+04 5 95E+04 7 0000 2 540E+04
Np-237 3 52E-02 6 23E-02 11 0000 2 006E+03
Pa-231 3 38E+01 5 98E+01
Pb-210 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+00 1.37E+01
Pu-240 4 56E+00 8 05E+00
Pu-241 6 70E402 1.18E+03
Pu-242 1 15E-02 2 03E-02
Ra-226 4 07E-03 7 20E-03
Ra-228 1.29E+00 2 27E+00
Ru-106 1 10E-02 1 94E-02
Se-79 9 97E+00 1 76E+01
Sn-126 1.12E401 1 98E+01
Sr-90 5 33E+05 9 42E+05
Tc-99 9 16E+01 1 62E+02
Th-229 1.32E401 2 33E+01
Th-230 2 91E-01 5.14E-01
Th-232 3 60E+00 3 62E+00
T1-208 4.33E+03 7.65E+03
U-232 1.17E+04 2 07E+04 Thermal Power
U-233 1.12E+04 1.22E+04 Nominal Heat -
U-234 2.30E+02 4 07E+02 Output . Bounding Heat
U-235 1 B88E-02 3 13E-02 - * (Watts) Output (Watts)
U-236 3.74E-02 6 60E-02 9 44E+03 1 65E+08
U-238 1.51E-03 1.59E-03 Total Total
Y-90 5 33E+05 9.42E405
Other Radionuchides 5 80E+05 1.02E406
[Total Canister Usage Summary
1 18~ x10' | 18° x 15 24"x10* [ 24*xt5 | HIC ] MCO |
Number of Canisters| 00 | 00 00 | 270 | 00 | 00 }
Bare Fuel Transfers {
0 Assemblies
DOE/SNF/REP-078 March 2003

Rewvision 0 Page C-572 of C-581
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2010 Summary, Totals fpi' High lniegrity Canister (HIC)

Gamma Sources

L . , Total
R . . 7 - Nominal Fuel Bounding Fuel Photon Photons/sec

Radionuclide - . P - : ~ . "+ inventores(Ci)  Inventories(Ci) {Energy Group (bounding)
Ac-227 1 00E+00 1.50E+01 Avg MeV

Am-241 2 81E+04 3 20E+04 00150 4 614E+16
Am-242m 341E+02 3 50E+02 00250 9 605E+15
Am-243 8 99E+01 1 08E+02 00375 8 B67E+15
C-14 2 40E+01 4 11E401 00575 9 243E+15
CI-36 - 3 43E-01 6 73E-01 0.0850 5 516E+15
Cm-243 1.20E+02 1.29E+02 01250 3 708E+15
Cm-244 7.27E+03 9.24E+03 02250 4 723E+15
Co-60 8.70E+03 1.05E404 03750 2 054E+15
Cs-134 5.23E+03 5.46E403 05750 4 077E+16
Cs-135 1 42E+01 1.95E401 0 8500 8.119E+14
Cs-137 7.21E+05 1.09E406 12500 1.189E+15
Eu-154 1 04E+04 1 49E+04 17500 2.680E+13
Eu-155 1 08E+04 1 14E+04 2.2500 2.990E+11
Fe-55 1 58E+03 2 18E+03 27500 9 729E+13
H-3 5 66E+03 7 28E+03 35000 1 918E+09
1-129 4 44E-01 7 40E-01 5 0000 5 B58E+07
Kr-85 2 92E+04 5 10E+04 7.0000 6 746E+06
Np-237 1 91E+00 2 27E+00 11 0000 7 744E+05
Pa-231 1.45E+00 2.16E+01

Pb-210 149E-04 2 16E-03

Pm-147 4.93E+04 5.16E+04

Pu-238 1 19E+04 1.44E+04

Pu-239 3 16E+03 8 31E+03

Pu-240 7.17E+403 7 61E+03

Pu-241 1 64E+05 2 BBE+05

Pu-242 - 8 80E+00 1 07E+01

Ra-226 1 92E-04 2 63E-03

Ra-228 5 48E-02 8 22E-01

Ru-106 1 64E+03 1.71E+03

Se-79 517E+00 1 15E+01

Sn-126 1.36E+01 2.10E+01

Sr-90 4 54E+05 8 OBE+05

Tc-98 1.59E+02 2.26E402

Th-229 5 61E-01 8 43E+00

Th-230 1 45E-02 1 BSE-O1

Th-232 3 55E-01 3 56E-01

Ti-208 1 B4E+02 2 77E403

U-232 4 99E+02 7 S0E+03 Thermal Power

U-233 1 16E+03 1 20E+03 Nominal Heat CoL .
U-234 1 64E+01 1 55E+02 Output - Bounding Heat
U-235 1 77E-01 3 83E-01 (Watts) " Output (Watts)
U-236 2 39E+00 2 66E+00 8.99E+03 1.54E+04
uU-238 4.32E-01 4 95E-01 Total Total

Y-90 4 54E+05 B8.08E+05

Other Radionuclides 7.26E+05 1.12E406
[Total Canister Usage Summary - -- e T - X

I 18°x10 | 18° x 15 24*x10° | 2a°x15 | HIC 1 MCO -
Number of Canisters| 00 | 00 - 00 | 00 | 1624 | 00 ]
Bare Fuel Transfers
[} |Assemblles

DOE/SNF/REP-078 March 2003
Rewvision 0 Page C-573 of C-581



"2010 Summary, Totals for MCO

Gamma Sources

- . R - - Total -
- N FETIN  Nominal Fuel Bounding Fuel Photon Photons/sec

Radionuclide - X Inventories(Ci)  Inventories(Ci) [[Energy Group (bounding)
Ac-227 2.52E-03 3 18E-03 Avg. MeV

Am-241 5 51E+05 6 77E+05 00150 3 251E+17
Am-242m N 4 21E+02 5 84E+02 0 0250 6 632E+16
Am-243 5 06E+02 8 08E+02 00375 6 163E+16
C-14 4 87E+02 5 69E+02 00575 7.046E+16
Ci-36 3 48E-01 6 96E-01 0 0850 3 682E+16
Cm-243 1 09E+02 2 18E+02 0.1250 2.461E416
Cm-244 236E+04 4 51E+04 0.2250 3.159E+16
Co-60 1 43E+03 2 58E+03 0.3750 1.366E+16
Cs-134 8 87E+01 1 16E+02 0.5750 2.979E+17
Cs-135 5 73E+401 7 02E+01 0 8500 3.191E+15
Cs-137 6 66E+06 8 06E+06 1.2500 2 011E4+15
Eu-154 4 24E+04 5 56E+04 1.7500 8 934E+13
Eu-155 2.24E+03 3 20E+03 2.2500 8 684E+09
Fe-55 3 33E+01 5 39E+01 27500 6.150E+09
H-3 1.97E+04 3 01E+04 3 5000 7 413E+08
1-129 4 78E+00 5 78E+00 5 0000 3 163E+08
Kr-85 1.48E405 1.78E+05 7 0000 3 636E+07
Np-237 4 B2E+01 5 88E+01 11.0000 4 171E+06
Pa-231 6 90E-03 8 29E-03

Pb-210 1.54E-04 2 06E-04

Pm-147 3 19E+03 3 75E+03

Pu-238 1 34E+05 1 79E+05

Pu-239 1 51E+05 1.75E+05

Pu-240 1.22E+05 1 44E405

Pu-241 3 48E+06 4 28E+06

Pu-242 1 01E+02 1 39E+02

Ra-226 5 94E-04 7 58E-04

Ra-228 2 34E-08 4 64E-06

Ru-106 3 27E-03 3 92E-03

Se-79 6 06E+01 7 32E+01

Sn-126 1 09E+01 2.19E+01

Sr-90 4 70E+06 5 66E+06

Tc-99 2 02E+03 2 43E+03

Th-229 5 88E-05 1 12E-04

Th-230 9 17E-02 1 12E-01

Th-232 2 38E-06 4 69E-06

T1-208 7 58E-02 1 52E-01

U-232 2 05E-01 4 11E-01 Thermal Power

U-233 1.59E-02 2 75E-02 Nominal Heat v
U-234 3.54E+02 4.19E+02 . Output: - Bounding Heat
U-235 4.57E+01 5.25E+01 __(Watts) _ Output (Watts)
U-236 6 38E+01 7.51E401 9 64E+04 1.1BE+05
U-238 7 O3E+02 7 0SE+02 Total Total

Y-90 4 70E+06 5 66E+06

Other Radionuchdes 6 39E+06 7 73E+06
[Totat Canister Usage Summary

18" x 10° 18° x 15° 24" x 10 24" x 15* HIC MCO
Number of C; S 00 0o 00 00 00 403 0
Bare Fuel Transfers
0 |Assemblies

DOE/SNF/REP-078 March 2003
Revision 0 Page C-574 of C-581
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2010 Summary, Totals for Bare Fuel Transfers’ -

Gamma Sources

N : . . . Total .
v . R L i 2 Nominal Fuel ' Bounding Fuel Photon ©  Photons/sec

Radionuclide . . N : Inventories(Ci) * ~Inventories(Ci) |Energy Group * (bounding) -
Ac-227 4 09E-02 8 16E-02 Avg MeV

Am-241 2 88E+05 5 S0E+05 00150 1.601E+17
Am-242m 5 95E+02 1 13E+03 0 0250 3.218E+16
Am-243 9 30E+02 1 74E403 00375 3017E+16
C-14 2 14E403 4 26E+03 00575 3705E+16
CI-36 4 02E+01 8 03E+01 00850 1777E+16
Cm-243 3 12E+02 5 71E+02 0.1250 1.301E+16
Cm-244 - 6 58E+04 1.21E+405 0.2250 1 528E+16
Co-60 4 91E405 9 B2E+05 0 3750 6 558E+15
Cs-134 6 44E+02 1.21E+03 0 5750 1 395E+17
Cs-135 2 29E+01 4 32E+01 0 8500 2 970E+15
Cs-137 2 02E+06 3 76E+06 12500 7.509E+16
Eu-154 5 57E+04 1 06E+05 17500 8 912E+13
Eu-155 5 88E+03 1 11E+04 2 2500 3.915E+11
Fe-55 5 42E+03 1 08E+04 27500 1213E+11
H-3 3 40E+04 6 32E+04 3 5000 1.758E+09
1-129 1.21E400 2 24E400 5 0000 7.513E+08
Kr-85 5 37E+04 1 00E+05 7.0000 B 657E407
Np-237 1.40E+01 2.59E401 11 0000 9 941E+06
Pa-231 5 13E-02 1.02E-01

Pb-210 4 73E-04 9 34E-04

Pm-147 3 20E+03 6 04E+03

Pu-238 1.13E+05 1 94E+05

Pu-239 1 70E+04 2 77E+04

Pu-240 1 78E+04 3 58E+04

Pu-241 1 32E+06 4 14E+06

Pu-242 9 65E+01 1 S3E+02

Ra-226 1.29E-03 2 S4E-03

Ra-228 1.03E-02 2 07E-02

Ru-106 3.28E-01 6.18E-01

Se-79 1.63E+01 3 03E+01

Sn-126 2.92E+401 5.36E+01

Sr-90 1.44E+06 2.69E+06

Tc-99 5 31E402 9 87E+02

Th-229 3 03E-02 6 0SE-02

Th-230 1.20E-01 2 36E-01 .

Th-232 1.04E-02 2 08E-02

Ti-208 1 70E+00 3 37E+00

U-232 4 60E+00 9 11E+00 Thermal Power

U-233 6.25E+00 1.25E401 Nominal Heat BN
U-234 2 71E+02 5 32E+402 . Output Bounding Heat
U-235 - 1.17E+01 2.31E+01 (Watts) *  Output (Watts)
U-236 - 1.21E+01 2.28E+01 4.4TE+04 8 42E+04
U-238 1.62E+01 1.85E401 Total Total

Y-80 1.44E406 2 69E+06

Other Radionuchdes 2 66E+06 5 05E+06
[Totatl Canister Usage Summary N

I 18" x 10° I 18° x 15° 24" x 10 24" x 15* HIC MCO
Number of Canisters] ___ 00 | 00 00 00 0.0 00
Bare Fuel Transters BWR PWR R
166 ]Assemblnes 87 79
DOE/SNF/REP-078 March 2003

Rewision 0

Page C-575 of C-581



2010 Summary, DBE category: Stable Metals, Intact

Gamma Sources

. Total
R - Nominal Fuel Bounding Fuel Photon Photons/sec
Radionuchide . - Inventories(Ci)  Inventories(Ci) {Energy Group (bounding)
Ac-227 2 98E-03 5 93E-03 Avg. MeV
Am-241 2 32E+04 4 51E+404 00150 1587E+18
Am-242m 1 46E+01 2 88E+01 0 0250 3 374E+17
Am-243 4 31E+01 7.70E+01 00375 3067E+17
C-14 3 46E+01 6 92E+01 0 0575 3 099E+17
Cl-36 6 27E-01 1 25E+00 0 0850 1.940E+17
Cm-243 8 86E+00 1.57E+01 0 1250 1.562E+17
Cm-244 5 57E+03 9.19E403 0.2250 1 652E+17
Co-60 9 04E+03 1 80E+04 03750 7 699E+16
Cs-134 1 73E+06 3 09E+06 05750 1 158E+18
Cs-135 2 18E+01 4 23E+01 0 8500 1263E+17
Cs-137 1 36E+07 2 64E+07 12500 2 825E+16
Eu-154 3 86E+0S 7 26E+405 17500 1 062E+15
Eu-155 1 72E+05 3 17E+05 22500 1 545E+15
Fe-55 9 BSE+04 1 81E+05 27500 1 016E+13
H-3 4 29E+04 8 26E+04 3 5000 1 152E+12
1-129 4 07E+00 7 94E+00 5 0000 6 245E+07
Kr-85 1.10E+06 2 11E+06 7.0000 7 158E+06
Np-237 6 47E+01 1 21E+02 11 0000 B 195E+05
Pa-231 8.89E-03 1 76E-02
Pb-210 1.79E-04 3 57E-04
Pm-147 6 75E+06 1 31E+07
Pu-238 2 07E+05 3 70E+05
Pu-239 1 02E+04 2 03E+04
Pu-240 5 45E403 1 08E+04
Pu-241 9 45E405 1 82E+06
Pu-242 6 75E+00 1 27E+01
Ra-226 7 57E-04 1 51E-03
Ra-228 1.70E-04 3 41E-04
Ru-106 5 81E405 1.11E406
Se-79 7 09E+01 1.38E+02
Sn-126 6 29E+01 1.23E+02
Sr-90 129E+07 2.49E+07
Tc-99 2 32E+03 4.52E+03
Th-229 5 02E-04 1.00E-03
Th-230 141E-01 2.80E-01
Th-232 1 59E-03 1 60E-03
T-208 2 456-01 4 76E-01
U-232 6 96E-01 1 35E+00 Thermal Power
U-233 1.15E-01 2 29E-01 Nominal Heat
U-234 7.77E+02 1 53E+03 "Output ° Bounding Heat
U-235 2.22E+01 3 74E401 atts) Output (Watts)
U-236 8 47E+01 1 64E+02 2.14E405 4 10E+05
U-238 3 S4E+00 3 61E+00 Total Total
Y-90 1.29E+07 2 49E407
Other Radionuclides 194E+07 3.73E407
{Total Canister Usage Summary
18°x10° | 18° x 15' 24" x10° | 24"x15 HIC MCO
Number of Canisters 10171 ] 235.9 1653 | 00 10 00
Bare Fuel Transfers
0 Assemblies
DOE/SNF/REP-078 March 2003
Rewision 0 Page C-576 of C-581
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2010 Summary, DBE éatei;ory: Stable Metals, Not Intact

N

Gamma Sources
. - Loe Lo ‘ R “Total .

o s . . Nominal Fuel _* Bounding Fuel Photon  Photons/sec
Radionuclide ) e * Inventories(Ci) - Inventories(Ci) JEnergy Group  (bounding)
Ac-227 0.00E+00 0 00E+00 Avg. MeV
Am-241 0 00E+00 0 00E+00 00150 0 0DOE+D0
Am-242m 0 00E+00 0 00E+00 0 0250 0 DOOE+00
Am-243 0 00E+00 0 00E+00 0.0375 0 00OE+00
C-14 0 00E+00 0 00E+00 0.0575 0 OOOE+00
CI-36 0 00E+00 0 O0E+00 0.0850 0 000E+00
Cm-243 0 00E+00 0 00E+00 0.1250 0 0DOE+00
Cm-244 0 00E+00 0 00E+00 0.2250 0 000E+00
Co-60 0 0OE+00 0 00E+00 03750 0 DOOE+00
Cs-134 0 00E+00 0 00E+00 05750 0 00OE+00
Cs-135 0 00E+00 0 OOE+00 0 8500 0 000E+00
Cs-137 0 OOE+00 0 O0E+00 12500 0 0OOE+00
Eu-154 0 OOE+00 0 00E+00 17500 0 000E+00
Eu-155 0 O0E+00 0.00E+00 2.2500 0 O00E+00
Fe-55 _ 0 O0E+00 0.00E+00 2 7500 0 QO0E+00
H-3 0 O0E+00 0.00E+00 35000 0 OO0E+00
1-129 0.00E+00 0 00E+00 5 0000 0 DOOE+00
Kr-85 0 00E+00 0 00E+00 7.0000 0 DOQE+00
Np-237 0 00E+00 0 00E+00 11 0000 0 O00E+00
Pa-231 0.00E+00 0 00E+00
Pb-210 0 00E+00 0 00E+00
Pm-147 0 00E+00 0 00E+00
Pu-238 0 00E+00 0 0OE+00
Pu-239 0 0OE+00 0 DOE+00
Pu-240 0 00E+00 0 00E+00
Pu-241 0 00E+00 0 OOE+00
Pu-242 0 0OE+00 0 00E+00
Ra-226 0 00E+00 0 00E+00
Ra-228 0 OOE+00 0.00E+00
Ru-106 0 00E+00 0.00E+00
Se-79 0 O0E+00 0.00E+00
Sn-126 0 OOE+00 0.00E+00
Sr-90 0 00E+00 0 00E+00
Tc-99 0 00E+00 0 DOE+00
Th-229 0.00E400 0 00E+00
Th-230 0.00E+00 0 00E+00
Th-232 0.00E+00 0 OOE+00
T1-208 . 0 00E+00 0 O0E+00
U-232 0 00E+00 0 DOE+00 Thermal Power
U-233 0 00E+00 0 00E+00 Nominal Heat - . .
U-234 0 00E+00 0 00E+Q0 .~ Output* . Bounding Heat
U-235 0 00E+00 0 00E+00 (Watts) Output (Watts)
U-236 0 00E+00 0 00E+00 0 DOE+00 0 00E+00
U-238 0 O0E+00 0 O0E+00 Total Total
Y-80 0 0QE+00 0.00E+00
Other Radionuchdes _ 0 00E+00 0.00E+00 -

[Total Canuster Usage Summary
18" x 10 18" x 15’ 24*x 10 24" x 15' HIC MCO |
Number of Canisters)| 00 00 00 00 00 00 |
Bare Fuel Transfers
0 Assemblies
DOE/SNF/REP-078 March 2003
Rewvision O Page C-577 of C-581



2010 Sufnmary, DBE cateéo}y: Non-Metals, Intact

Gamma Sources

Total
. ol . Nominal Fuel  Bounding Fuel Photon Photons/sec

Radionuchde ) lnventones(ci)‘ Inventories(Ci) |[Energy Group (bounding)
Ac-227 2 68E+02 3 01E+02 Avg. MeV

Am-241 1 07E+06 2 02E+06 00150 1 068E+18
Am-242m 3 73E+03 7 21E+03 0 0250 2 1B6E+17
Am-243 2 94E+03 5 58E+03 00375 2 003E+17
C-14 1.12E+04 1 97E+04 0 0575 2 284E417
CI-36 2 01E+02 3 60E+02 00850 1239E+17
Cm-243 1.42E+03 2 66E+03 0.1250 8 677E+16
Cm-244 187E+05 3 42E+05 0.2250 1068E+17
Co-60 2.57E+06 4 61E+06 0.3750 4 S90E+16
Cs-134 6 01E+04 1 14E+05 05750 8 870E+17
Cs-135 2 30E+02 3 62E+02 0 8500 2.135E+16
Cs-137 1 50E+07 2 36E+07 12500 3.545E+17
Eu-154 3 01E+05 5 35E+05 1 7500 6 662E+14
Eu-155 B 96E+04 1 67E+05 2 2500 1773E+13
Fe-55 8 47E4+04 1.63E+05 27500 1 620E+15
H-3 1 32E+05 2.26E+05 35000 4 350E+10
1-129 1 06E401 1.58E+01 5 0000 2 164E+09
Kr-85 5 49E+05 8 45E+05 7 0000 2 492E+08
Np-237 5 90E+01 1 03E+02 11 0000 2 861E+07
Pa-231 3 39E+02 3 86E+02

Pb-210 4 36E-02 5.03E-02

Pm-147 3 43E+05 6 66E+05

Pu-238 S5.17E+0S 8 49E+05

Pu-239 2 15E+05 2 76E+05

Pu-240 1 63E+05 2 35E+05

Pu-241 7 24E406 1 72E+07

Pu-242 3.21E+02 4 87E+02

Ra-226 6 92E-02 8 04E-02

Ra-228 1 37E+01 1 58E+01

Ru-106 1 89E+04 3 70E+04

Se-79 1 B7E+02 2 63E+02

Sn-126 2 60E+02 3 92E+02

Sr-90 1.21E407 1.84E+07

Tc-99 3 53E+03 5 62E+03

Th-229 1.78E+02 2 00E+02

Th-230 4.29E+00 5 19E+00

Th-232 7 64E+00 7 99E+00

T1-208 4 01E+04 4 61E404

U-232 1 09E+05 1 25E+05 Thermal Power

U-233 161E+04 202E+04 Nominal Heat

U-234 4 81E403 6 22E+03 . Output ' Bounding Heat'
U-235 4 94E+01 9 45E+01 ‘° (Watts) ~  Output (Watts)
U-236 6 72E+01 1.10E+02 2 98E+05 4 75E+05
U-238 4 18E+01 5 07E+01 Total Total

Y-90 1 21E+07 1 B4E+07

Other Radionuclides 1 8B8E+07 3 03E+07
[Total C Usage St y

] 18*x100 ] 18° x 15 23°x10' | 24"x15 ] HIC ] MCO
Number of C. s| 1669 | 8483 00 | 27.0 { 40 | 180
Bare Fuel Transfers
166 Assemblies

DOE/SNF/REP-078 March 2003
Rewision 0 Page C-578 of C-581
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! ) 2010 Summary, DBE category: Nor;-Mgtals,‘ Not Intact

<

[ —
i
—
f Gamma Sources
— ] <, . . - R . Total
- ) : oo ~ *7 < _ Nominal Fuel  Bounding Fuel “Photon Photons/sec .
Radionuclide .- L - L o ° *  Inventories(Ci) Inventories(Ci) [|[Energy Group (bounding):
I! Ac-227 1.06E+00 1.51E+01 Avg MeV
| Am-241 2.79E+405 3.55E+05 00150 1 954E+17
Vi Am-242m 9 53E+02 1.15E403 00250 3939E+16
Am-243 7.34E+02 1 01E+03 00375 3 568E+16
C-14 3 63E+03 4 40E+03 00575 4 015E+16
i ClI-36 6 82E+01 8 18E+01 00850 2 124E+16
L__ Cm-243 2 45E+02 3 49E+02 0.1250 1 665E+16
— Cm-244 3 53E+04 5 B5E+04 0.2250 1762E+16
Co-60 7 B6E+06 116E+07 0.3750 7 646E+15
] Cs-134 2 72E+04 4 69E+04 05750 1.379E+17
i Cs-135 3 88E+01 5 15E+01 08500 6.524E+15
§ Cs-137 - 2.53E+06 3.62E+06 1.2500 8 596E+17
— Eu-154 1.44E405 2.02E405 17500 1639E+14
Eu-155 3 50E+04 4 94E+04 2 2500 2 830E+13
[ Fe-55 2 57TE+06 4 60E+06 2 7500 9 764E+13
n H-3 3 18E+04 4 77E+04 35000 2 327E+10
L 1-129 1.21E+00 1.85E+00 5 0000 3 667E+08
Kr-85 1 06E+05 1 59E+05 7.0000 4 223E+07
Np-237 9 60E+00 1 37E+01 11 0000 4 849E+06
\ Pa-231 4 1 S4E+00 2 18E+01
' Pb-210 §5.20E-04 2.57E-03
‘___ Pm-147 2 D1E+05 3 42E+05
Pu-238 9 71E+04 1.47E+05
Pu-239 1.25E+04 2.39E+04
' Pu-240 1.98E+04 2.71E+04
: Pu-241 3.00E+06 4 54E+06
L Pu-242 7.11E401 1 06E+02
Ra-226 1 29E-03 3 87E-03
Ra-228 7 16E-02 8 42E-01
Ru-106 116E4+04 2 16E+04
' Se-79 1 78E+01 2 90E+01
— Sn-126 2 65E+01 4.22E+01
Sr-90 2 04E+06 2 94E+06
Tc-99 6 07E+02 8.32E+02
. Th-229 5 98E-01 8 48E+00
i Th-230 1.38E-01 3 33E-01
[ Th-232 3 97E-01 4 D0E-01
- Ti-208 - - 1.88E+02 2 77E+03
U-232 5 0BE+02 7.51E+03 Therma! Power
i U-233 1.25E403 1 30E+03 Nomunal Heat - | -
U-234 - 4 05E+02 6 29E+02 . .Output . Bounding Heat _
l_;' U-235 2 29E+01 2 77E+01 * (Watts) Output (Watts)
U-236 - - - 1 64E+01 2 05E+01 1.69E+05 2.48E+05
. U-238 3 07E+01 3 15E+01 Total Total
H Y-30 2 04E+06 2.94E406
l ‘ Other Radionuchides 3 98E+06 5.45E406
[Tota! Canister Usage Summary N B K
| 18" x 10° 18" x 15 24" x10' 24° x 15' HIC MCO 1
M Number of Canisters| 1967 352 8 00 00 1484 00 |
i Bare Fuel Transfers | .
0 ]Assembhes
DOE/SNF/REP-078 March 2003

— Rewvision 0
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2010 Summary, DBE category: Other, Intact -

Gamma Sources

Total
. Nominal Fuel Bounding Fuel Photon Photons/sec

Radionuchde - - ¢ Inventories(Ci)  Inventones(Ci) {Energy Group (bounding)
Ac-227 1 22E-02 1 89E-02 Avg. MeV

Am-241 6 13E+04 7.15E+404 00150 9 739E+16
Am-242m 5 96E+01 1.13E+02 00250 2 O00E+16
Am-243 4 89E+01 8 92E+01 00375 1 777E+16
C-14 3 15E+03 3.15E+03 00575 1 949E+16
ClI-36 3 72E401 3.72E+01 0 0850 1 117E+16
Cm-243 2 71E+01 5 39E+01 01250 7 390E+15
Cm-244 3.30E+03 6.37E403 02250 3 562E+15
Co-60 5 24E+05 5.25E405 03750 4 166E+15
Cs-134 6.32E+02 143E+03 05750 7 658E+16
Cs-135 1.33E+01 1 82E+01 0 8500 9 342E+14
Cs-137 1 84E+06 2 OBE+06 12500 3 928E+16
Eu-154 9 88E+03 1 20E+04 1.7500 2 436E+13
Eu-155 1 86E+03 3 24E+03 2.2500 2472E+11
Fe-55 4 90E+03 5 01E+03 2.7500 7 867E+09
H-3 3 06E+04 3 22E+04 3 5000 5 B16E+08
1-129 1 03E+00 1 19E+00 5 0000 5 065E+07
Kr-85 4 83E+04 5 40E+04 7 0000 5 B16E+08
Np-237 8 57E+00 9 54E+00 11 0000 6 669E+05
Pa-231 2 24E-02 3 57E-02

Pb-210 4 95E-03 4 95E-03

Pm-147 4 37E+03 8 53E+03

Pu-238 1 52E+04 2 03E+04

Pu-239 9 32E+04 9 58E+04

Pu-240 4 60E+04 4 73E+04

Pu-241 1 B4E+06 1 90E+06

Pu-242 1 69E+01 2 11E+01

Ra-226 1 33E-02 1 33E-02

Ra-228 1 26E-03 1 26E-03

Ru-106 1 95E+02 4 45E+02

Se-79 1 77E+01 1 98E+01

Sn-126 1 90E+01 2 39E+01

Sr-90 1 57E+06 1.72E+06

Tc-99 5 62E+02 6 25E+02

Th-229 4 73E-03 4 74E-03

Th-230 1.21E+00 1 22E+00

Th-232 127E-03 1 27E-03

TI-208 8 07E-02 1 01E-01

U-232 2 18E-01 2 74E-01 Thermal Power

U-233 9 97E-01 9 99E-01 Nomwnal Heat~* -« - -
U-234 2 65E+03 2 65E+03 Output * Bounding Heat
U-235 2 23E+00 2.68E+00 (Watts) Output (Watts)
U-236 3 15E401 3.29E+01 3.50E+04 3 79E+04
U-238 4 52E+00 4.73E+00 Total TJotal

Y-90 1 57E+06 1 72E+06

Other Radionuchdes 2 40E+06 2 62E+06
[Total Canister Usage Summary

1 18°x10 | 18" x 15 24°x 10 24" x 15 HIC MCO
Number of Canisters| 217 | 90 00 00 10 00
Bare Fuel Transfers
0 Assemblies
DOE/SNF/REP-078 March 2003
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2010 Sufnmafy, DBE category: Other, N@t Intact

Gamma Sources

. . : . : Total
- N . Nominal Fuel_  Bounding Fuel || . Photon ' Photons/sec
Radionuclide “ . Inventories(Ci)  Inventories(Ci) ||Energy Group (bounding)
Ac-227 1 80E-01 1 82E-01 Avg MeV
Am-241 1 18E+06 1.24E406 00150 4 417E+17
Am-242m 1 B6E+03 1 90E+03 00250 8 945E+16
Am-243 1 69E+03 1 72E+03 00375 8 161E+16
C-14 1 12E+04 1 12E+04 00575 9 876E+16
Cl-36 2 02E+02 2 02E+02 0 0850 4 884E+16
Cm-243 9 78E+01 9 78E+01 01250 3559E+16
Cm-244 2 42E+04 2 45E+04 0.2250 4 176E+16
Co-60 9 28E+06 9 28E+06 0.3750 1 795E+16
Cs-134 1 06E+03 1 07E+03 05750 3 528E+17
Cs-135 g 57E+01 1 03E+02 0 8500 8 009E+15
Cs-137 8 68E+06 9 50E+06 1.2500 6 930E+17
Eu-154 2 82E+05 2 86E+05 1.7500 2.414E414
Eu-155 2 85E+04 2 87E+04 2.2500 3 652E+12
Fe-55 3.75E+405 3.75E405 27500 3 119E+11
H-3 4.96E+04 5 11E+04 3 5000 4 714E+408
1-129 5 44E+00 6.03E400 5 0000 1 871E+08
Kr-85 2 54E+05 2.72E405 7 0000 2.141E+07
Np-237 5 76E+01 6 34E+01 11.0000 2 450E+06
Pa-231 2 71E-01 2 75E-01
Pb-210 9 38E-04 9 54E-04
Pm-147 4 89E+04 4 94E+04
Pu-238 1 02E405 1 39E+05
Pu-239 1 48E405 1 71E+05
Pu-240 1 16E+05 1 34E+05
Pu-241 3 09E+06 4 45E+06
Pu-242 7 95E+01 9 93E+01
Ra-226 3 34E-03 341E-03
Ra-228 5.23E-02 5.23E-02
Ru-106 2 98E+01 2.98E+01
Se-79 7 43E+01 8 19E+01
Sn-126 1.92E+01 1.99E+01
Sr-90 6 78E+06 7.36E406
Te-99 2.51E403 2 76E403
Th-229 1 10E-01 1.10E-01
Th-230 4 50E-01 4 60E-01
Th-232 3 41E-03 3 79E-03
T1-208 8 54E+00 8 54E+00
U-232 2 31E+01 2 31E+01 Thermal Power
U-233 3.20E+01 3 20E+01 Nomunal Heat N
U-234 i 1 46E+03 1 51E+03 Output ** Bounding Heat
U235 9 67E+01 1 03E+02 {Watts) Output (Wat's)
U-236 8 30E+01 9 12E+01 2.87E+05 3.00E+05
U-238 7 08E+02 7.10E+02 Total Total
Y-30 6 78E+06 7.36E+06
Other Radionuchdes 1 23E+07 131E+07
ITotal Canister Usage Summary N
| e xt0r | 18* x 15' 24 x10° | 2a*x15 | HIC MCO |
Number of C: s| 05 | 00 00 i 00 | 80 3850 ]
Bare Fuel Transfers
[+] ]Assembhes

DOE/SNF/REP-078 March 2003
Rewision 0 Page C-581 of C-581



