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Fuel Radionuclide Inventory Worksheet

JLFnd and Template lWcnition ~Z~f~
Fuel Name AMERICIUM TARGETS

SNF IDs 776
Fuel Units & Descr 12 - SCRAP

Heavy metal Mass BOL.0 078kg, EOL=0 074kg
ROD Storage Site, HANFORD

'Fuel decay start date 1970
Estimates as ol: 2010

Temptlate FFTF (FAST. SST, 10 to 30% Pu & U)

aTemplate Burnup(MWd) 50112
Template BOL Heavy Metal Mass (MT) 0 0329181

Temioate Decay Time 35 years _
-. hI Gamma Sources

11.~~~~~~_ ,ainae ~.. - I hoo o
Ji Estarnates'- S , 2R ma^n ^b D r 1 r Ph.. Total

CitMWd From Nominal Bounding Fuel Imtial Activity Nominal Fuel Bounding Fuel Ener

Radionuclide Template ,. Fuel Bumup (MWd)' BuMup (MWd)2 (Ci ) Inventones(Ci) Inventones(Ci) Gm

Ac-227 6 1822E-12 3 59 7.19 0 00E+00 222E-1 1 4 44E-11 Avg I

Am-241 1.1066E-01 359 7.19 1 50E-01 548E-01 946E-01 001

Arm-242m 1.9247E-03 359 719 000E+00 692E-03 1.38E42 002

Am-243 t 0740E-04 359 719 9 57+00 9 7+00 9 57E+00 0 02

?rgy - Phortons/sec
up (bounding)

MeV
50 3.215Eoll
50 4681E.10
^75 7733E+10

-

359~ 71qG-14
Cl-36 3.59 719

.s Cm-243 3 59 7'

0 00E+00 9 ub6E4S I v,

0 OOE+00 1.23E09 2 4
0 OOE+00 1.46E-03 29
000E+00 576E-03 11
0 00E+00 123E-02 2 4

00850 2.3250.11
01050 2325E+11
0 1250 Z0610+10
0 2250 91000.10
0 3750 9100E+09
0 5750 3 686E+1t

Cm-244 3 59

CO-60
Cs-t134

3 4275E-03 3 59
1.5566E-03 3 59 0 00E+00

7.t19 0 00E+00 343E-04 o 8500

1A007E+00 719 0 9 1 0E+01

Eu-154 te 719 )2 1 6E-01

Eu-15S 1 , 359 719 4 95E-02

3 59 7t' 1 .37E-03 2

2.140E+04
1 194E+05

3 59 E+OO 1.38E-02 8 076L+02

359 D OOE+00 4 63E-06

2 7848E-02 3 59 o0 OOE+00 1
9 26E-06 s o 50 2.874E+02
2 OOE-01 7 0000 3187E+01
2 70E05 t 1 OoDo 33S84E+OO
897E-1t I37516E-06 359 7.19 000E+00 1

Pu-240
P~u-241

12488E-11 3 59
2 4206E-12 3659
1-5671E-02 3 59
1 4877E-02 3 59
-3 5520E-02 3 59
2 0690E-02 3 59

-1A799E+00 3 59
1 1252E-05 359
7.8524E-12 3 59
2 4086E-16 3 59
1 5066E-05 3.59
1 0127E-05 3 59

7.19 0 OOE+W
719 0 OOE+OO
719 0OOE+00
719 0 OOE+00
0 00 1.23E+00

7.02E401 iI

870E-12 1 74E-11
5 63E 002 1 13E-01
S.35E-02 1 07E-01
1 11E+00 123E+00

2.82E+01 228E+01
1 67E-04 2 08E-04

5

19 0 OOE+00
19 0 OOE+00
19 0 OOE+00

64E-11

Ru-1 06
Se-79
Sn-1 26
Sr-90
Tc-99
Th-229
Th-230
Th-232
Tl-208
U-232
U-233
U-234
U-235

8
5
3

t.O8E-04
728E-05
3 16E-04

1.73E-15

2Ii

3902E-05 3 59
0088E-01 3 59
9412E-04 3 59
7219E-12 359
0441E-09 3 59

0OOE+00 1 80E+00
0 OOE+00 1.42E-03
0 O0E+00 975E-12
0 00E+00 3 75E-09

3.1689E-16
4 6636E-07
12638E-06
57451E-10
4 3044E-06
-7.7765E-09

7.19 0 00E+00
7 19 0 OE+00
719 0 OOE+00
719 0 00E+00

719 0 OOE+00
0 00 2 E30-07

7.19 0 00E+00

0 00 85E-05

1 96E-11
7.50E-09j

228E-15
3.35E-06
9 08E-06 Thermal Power

4 13E-09 Nominal Heat -Bounding

t SSE405 3 09E405
2.26E-07 2 53E-07
649E-07 1 30E-06
t 78E0-5 1 85E-05
I 80E+00 3 60E+00

Outputa.l Het otpua t

I4 =E401 4.1E-01
U-236 1 8050E-07

ITotal T otal
U-238
Y-90
Other Radionuclides

-1.7914
359 7.19

W

5 09E+00 I 02E+01 I

Template Selection Summary
From SFD Used B

Reactor Moderator FAST FAST

Fuel Cladding ALUM SST

0OL .NM Constituents Pu and U PuandU

BOL Enrkchment x 10 to 30

Basis for Parameter Differences

us kWd hdeson u a pareter except eredwrert (adaowi) aid daddig (S7ST io scmeistre)

Bumup E imary (MWd

Nominal [
Bounding |

I Estimated
Basis for burnup used In estimate

Frc

4- 3 59
7 19

NorW tmw caodLed lr ItI eat yeretl sa deostwec
Bouxing tiosoep asvyred lobe t"wiereisa turnump

4
Estimated Bumupf

Bumup Multiplier Given Bumup

Nominal 030
Bounding 081 I1

'Reactor shutdown, core removal sworage, shipping or other date contiriiiiig SMsM irraeiasin ceased ior -se



Fuel Radionuclide Inventory Worksheet
L Farl wW Teanite lnftonmtion;;X c

Fuel Name: CALVERT CUFFS 1
SNF tO # 307

Fuel Unitts & Descr 2-14 X 14 RO ARRAY
Heavy Metal Mass BOLt772kg: EOL.675 ^kg
ROD Storg Site: HANFORD

'Fuel decay stat date: 1980
Estimates as of. 2010

Template' PWR (Ught Water. Zlrc 0lo0 5%. U)
'Template Bwnup(MWd). 61 92

Template BOL Heavy Metal Mm (UT). 0 00176911
Tempbate Decay Time: 25 -rs

Estimated
Canister usaoe

18 x15'
j 100 1

li. Estimates, , * * m x', Xb b Y. Yb Gamma Sources

Radionuclide
Ac-227
Am-241
Am-242m
Am-243

- Photon I Total
Ci/MWd From Nominal t , Bounding Fuel Initial Actvity Nominal Fuel Bounding Fuel Energy Photons/eec

Template - Fuel Bumup (UWd)' Bumup (MWdp (Ci) lnventories(Ci) Inventories(Ci) Group (bounding)
6 6376E-10 91,386.55 t_2,773.11 0 00E+00 6 07E-05 1.21E-04 Av MeV
1.3144E-01 91,38^.55 182,773.11 0000E+0 1 20E+04 240E+04 00150 1243E+16

11 UDWEr+WJ 2 b7+U1 54 +15

OOE+0W 5 72E.01 1 14E.02 I
G-14 4 7965E-C 4.38E+00 8 7'E+00
CI-36 8 0297E-07 91,386 55
Cm-243 3.1993E-04 91,386 55
Cm-244 71851E-02 91.386 55

7 34E-02 1 47E-01 I 00850 1 4E+F15
e e o~c . _ ___ 14_098.1_
5 , Bt+D1 01250 1.029E4t15

182.731 I 31 E+04 0 2250 1.209E+15
Co-60 5220E-03 91,386 55 182.77311

2.1
74E+03 0 3750 5187,E14

1662E-03 91,386 5S 182,77311 0 00E+00 0 5750 1192E+16
-05 91,386 55 182,77311 0 OOE+00

Cs-137
Eu-1 54
Eu-155

91,386 55 182,773 11 0 00E+00 61E+05
O 2 353Et14

O 3179E.14
11 0OWE+00 13E+03
11 0.00E+00 53E+02 1.31 E+03

Fe-55 6 1919E-04 5 66E+01 1 13E+02 _ :
H-3 3 6386E-02 91.386 55 1 3 33.E+03 6 65E+03 350CO------ -

I-lZY 9 -28E-0 91 -.̂R 55 I
O C S O I,-__ JJ Il 1 80E-01 5.0000 8 095E+07
5 3844E-02 91,386 55 182.773,11 C 9 84E+03

646E-05 91,386 55 182,773.11 0 00E+00
7 0000 9383E+06

11 oooc 1 072E+06
1 82T73 11 0 0000 1 04E-(

LI

U6
Pb-21 0
Pm-147

182,73 1 I0 00E+00 3 07E-06 6 ISE-06
0 00E+00 4 68E+02 9.36E+02
0 00E+00 737E+03 1 47E+04Pu-238 8 0669E-02

Pu-239 1 1626E-02 I 06E+03 2.12E+03
I LWr^.c1.. 91.386 55

I 4567E+00 91,38655 182,773 11 000E+00 I I

Ra-226 1
Ra-228 5
Ru-106 S
Se-79 1

182,77.11 000E+00 587E+CO
182,773.11 000.E00 I 04E-05 2 08E-05

I 00E+00 4 74E-07 948E-07
7 91.: E-02 1 08E-01

t.2379E-05S 91t386 55 182,773 i
91.386 55 182,773
91.386 55 182,7731

Tc-99 3 9357E-04 9t 386 55
Th-229 8 5691E-11 91,386 55
Th-230 1 4493E-08 91,38655
Th-232 5 2923E-12 91,386.55
T1-208 1 9202E-07 91,386.55
U-232 5-2083E-07 91,38655
U-233 2 4386E-08 91,386 55
U-234 4 7012E-05 91,386 55
U-235 -1 4492E-06 91.38655

182,7731
1t 000E+O -1 068.05
I t 0 00E+00 3 60E+01
I.I 0.00E+00 7 83E-06

2 26E+00
4 61 E+00
2 13E+05
7.19E+01
1.57E-05

1 32E-03 2 65E-03
4 84E-07 9 67E-07
1.75E-02 3.51 E-02182,773.1

X '^'~ -.eeT~ _...._
I 4 IVCL:- V.5zt-LC2 i nermai _ower

223E-03 4 46E-03 rninali Heat Boundmg
4.30E+00 8 59E+00 1 Output, Hea Out
000E+00 5 00E-02 (Watts) (Watts)-
. -1- . -ae --- rU-236 7.5759E-06 91t38655 182.77311 C

U-238 -2 6129E-07 91,386 55 0 00
Y-90 1 1631E+00 91,38655 82,77311 C

. YC-Vl I .01:+4M I ZZ.1E+03 5 01E+03
I. e .___. _

z 2zr130
Z.13E+05

Total Total

3 09E+05
S . . . .11.1

FReactor Moderator _
Fuel Cmddcing

BOL HM Constituents.
BOL Enrichment %-

Basis for Parameter Differences.
TG rWATER L.;

3

IBumup Summary (MWd)? - __ e e Basis for btunup used in estimate:
Prom SFD Estman

Nomnal
Bounding_

s4s 6a0

ICheckt
i-h ;_!1Estimated Burnupl

Ghien BumupBurnup Muftlier
Nominal_

Boun.din-
338

Eatimated EOL HM/Given EOL HMt
I 106

A 7. sss

Keactor sUtdowln, rore removal. storage. shappng or Coter date confirmng that Irradatlon ceased for tuel
1
Total tburap tor al fuel associated with thls worksheet must be dvided by BOL heavy metal mass to get spedfic bumup values (MWtdAT).
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Fuel Radionuclide Inventory Worksheet

L. FDde anct Template Information j ,,
Fuel Name COOPER NUCLEAR

SNF ID4 308
Fuel Units Deser 2 - 7 X 7 ROO ARRAY
Heavy Metal Mass 80L=370kg EOL=3682kg
ROD Storage Site HANFORD

'Fuel decay start date 1952
Estimates as of 2010

Template PWR (Lght Water Zirc. 0 to 5 %. U)
'Template Bumup(MWd) 61-92

Template 8OL Heavy Metal Mass (MT) 0 00176911
Template Decay rakle- 25 years

Estimated
Canister usage

18-x15'
100

Yb uamma sourcesit Tc-tnxte -; m x- xU b V. Yb Gamma Sources
4

-

Radionuclide
Ac-227
Am-241
Am-242m
Am-243
C-14
C0-36

Photon Total

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

Template FuelBumup(MWd9 Bumup (MWd9 (C) Inventones(Ci) lnventones(CI) Group (bounding)

6 6376E-10 10,27305 10,37850 O5E+00 6 82E-06 6 89E-06 Avg MeV
1 3144E-01 10,273 05 10,378 50 000E+00 1.35E+03 1.36E+03 00150 7058E+14

30039E-04 10,27305 10,37850 000E+00 309E+00 312E+00 00250 1429E+14

6 2629E-04 10,273 05 10,378.50 0 00E+00 6 43E+00 6 50E+00 0 0375 1.383E+14
4 7965E-05 10,273 05 10,378 50 0 00E+00 4 93E-01 4 98E-01 0 0575 1t509E+14

8 0297E-07 10,273 05 10,378 50 0 00E+00 825E-03 8 33E-03 I 00850 7.997E+13
3 05 10.378 50 0 00E+00 3.29E+00 3 32E+00

10.273 05 10,378 50 0 00E+00 7.38E+02
9 522SE-03 10.27305 10,37850 000E+00 9

-I Cs-134 1 1662E-03 10,273 05 1037850 0 5750 6769E+14
08500 1.336E+13Cs-135 1 4433E-05 10,27305 1

Cs-137 1 7603E+00 1027305 1
Eu-154 4 5203E-02 10,273 05 1

1 50E-01
+04 1 83E+04 172500 1.805E+13

000E+00 4 64E+02 4 69E+02 1 75c 3S54E+11

Eu-1
- Fe-!

).378 50 0 00E+00 7.34E+01 7 42E+01 2-2500 7.303E+07
10.273 05 10,378 50 0 00E+00 6 36E+00 6 43E+00 2.7500 8208E+07
10.273 05 10,378 50 0 00E+00 3 74E+02 3 78E+02

E-07 10,27305 10,378 50 000E+00 1 01E-C
Kr-85 5 3844E02 10,273 05 10,378 50 000E+00 E
Np-237 0546E405 10,27305 10,378 50
Pa-231 11370E-09 10,27305 10,378 S 1.18E-05

Pb-210
Pm-147
Pu-238
Pu-239
Pu-240
Pu-241
Pu-242

3624E-11
1211E-03
0669E5-

10,273 05
10,273 05
10,273 05
10,273 05
10.273 05

3 49E-07
10,37850 0S OOE+00 5 26E+01 5 31 E+01
10,378 50 OOOE+00 8 29E+02 8 37E+02
10,378 50 0 OOE+00 119E+02 121E+02
10.378 50 0 OOE+0O 1 55E+02 1.57E+02

E+O 10,27305 10,37850 OOE+00
4260E-05 10,273 05 10,37850 O C

Ra-226 1392E-10 10273 05 1 E-06 1 18E-06
E-08 5.33E-08_Ra-228 1841E-12

Ru-1 06 9012E-07 10,378 50 0 00E+00 6 06E-03 6 12E03
10,37850 0 00E+00 127E-01 128E-01
10.378 50 0 OOE+00 2 59E-01 2 62E-01

Se-79
Sn-126

10,37850 0OOE+00 1.1 9E+04 1 21E+04
10273 05 10,378.50 0 OOE+00 4 0

Th-229 5691E-11 10273 05 10,378.50 0 0
Th-230 14493E-08 10,27305 10,378!
Th-232 52923E-12 1027305 10,378!
TI-208 I 9202E-07 10273 05 10,378!
U-232 52083E-07 1027305 10,378E
U-233 2 4386E-08 10,273 05 10,378!
U-234 4 7012E-05 10,273 05 10,378!
U-235 -1 4492E-06 10,273 05 000
U-236 7 5759E-06 10,27305 10,378!
U-238 -2 6129E-07 10,273 05 000

0
0
0

0

1
5

1 97E-03 1 99E-03
E-03 5 41E4a3 I Thermal Power
E-04 2 53E-04 [Nominal Heat Boundina

49E-08

I 005E+00 4 83E-01 4 88E-01 Output Heat Output
(Watts) (Watts)1.28E-02 0 OOE+00 1 28E-02

0 00E+00 7.78E-02 7 86E-02 [ 2A3E+02 2.55E+02
122E-01 1120Et01 1.22E-01 Totat Total

O OOE+00 1 19E+04 1 21E+04
1 745.04 1 755.04 I

_ Y-90 11631
Other Radionurclides
11I. Te.pate Seet Suury. aWl Checks .1 ,- '

r
'empiate Selection Summary

a,...-, -------r~Prom lFu I Ussa t asis or rtialmeescIuum unr

Reactor Moderatorj uLHT WATER
Fuel Cladding Z IRC

BOL HM Constituents F..3
BOL F-nrh-t # I i

UGrT WAER
ZIRC

U
OtoE

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

From SFD Estimated
Nominal 10273 05 1,7117 Itcri buisu tan directly mIom SFD (rtwed to WWd)

Bounding 10,37850 3 423 4a j t burnw taken drectly frmn SFD Icteeted lo MWd)

[Checks 1
Estimated Burnupl

Burup Mulhper Given Bumup
079 01

Estimated EDL HM/Given EOL HM
1 209-Nominal

Bounding 0331 _

'Reactor shutdown, core removal, storage slipping or other date confirmnng that irradabon ceased tor tuel

"otal bumup for all fuel assonated weh this worksheet mist be dvked by BOL heavy metal matss to get spedifc bumup values (MWdAMT)

_ )DOE/SNF/REP-078
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Fuel Radionuclide Inventory Worksheet
L Fuel and Template 1Irormationr,,,,, Lzn

Fuel Nune FFTF-DFANTDFA
SNF ID 8 71

Fuel Units & Descra 261- HEX ARRAY 217 ROD
Heavy Metal Mass BOL=9083 087kgT, EC0-8443 742kg
ROD Storage Site HANFORD

'Fuel decay St date 1992
Estimates as of 2010

Template' FFTF (FAST, SST, 10 to 30%, Pu & U)
'Template Bumup(MWd): 50112

Template OL Heavy Metal Mass (MT): 0 0329181
Tempolbt Decay Ttme' 15 years

Estimated
Canister usage

52 20 i

11. Estimates.- 3 )t m Rx, b Y. Yb Gamma Sources

Photon Total

CVMWd From Nominal Bounding Fwl Initial Activity Nominal Fuel Bounding Fuel Energy Photondtsec

Radifonuclide Template Fuel Burnup (MWd)2 Burnup (M4Wd)z (CQ) Inventones(CI) bnventore(Ci) Group (bounding)

Ac-227 1 3735E-12 638,15718 1,276,314 37 0 00E+00 8 77E-07 I 75E 06 Avg MeV

Am-241 7 9527E-02 638315718 1,276,314 37 1 75E+04 6 83E+04 1 19E+05 0 0150 6417E+15

Am-242m 2 1053E-03 638,15718 1,276,314 37 000OE+0v I134E+03 2 69E+03 0 0250 1384E+1B

Am-2U3 I 0760E-04 638,157 18 1,276,314 37 000OE+00 6 87E+01 1 37E+02 1 0.0375 1583E+1S

C-14 2 6141 E-05 638,157 18 1,276,314 37 000OE+00 It67E+01 3 34E+0 07 1,347E+16
Ct3 4243E-1 0 638,157 18 1,276,314 37 000OE+00 2 19E-04 47-4 0085 7.88E+15

Cm-243 6 6092E-04 63815 1- 1.26,31 37 0 OO+0 4.2E0 8 _44E+02 0 125, 5 889E+15s

Cm-244 02250 5971E+15
0.3750 3070r+151.276.31437 000E+00 I 02E+04 2 03E+04

718 1.276.31437 000E+00 296E+04 5 92E+04 0.5750 1 026E417
Cs-135 4 7693E-05
Cs-137 2 1113E+00
Eu-154 4 092E-02
Eu-155 6 8447E-02

638,15718 1,276.314 37 OOOE+00 304E+01 609E+01 08500 3433E+15
638,15718 1,276,31437 000E+00 1 35E+06 2 69E+06 12500 2.989E+15
638,157 18 1,276.314.37 0 0E+00 3 07E+04 6 14E+04 1 7500 4910E+13
638,157 18 1,276
638,157 18 1,276Fe-55 S 8479E-03

H^3 3 5Z 1 946E+10
5.0000 4a815E.07
7 000 s 509E+.06
11 ---- - ----. --J5

1.276.314 37 0.00E+00 4 53E+04 9 05E+04
2 6541 E-06 638.15718 1,276.314,37 000E+00 69E+00 3 39E+00 1 1 0UUU 6 30)9t+Ub

--- - ------ ------.- -- ,- --- -- ---. - -,-- -- -i
Pa-231 4 8970I-12 638,1b5 18 1,276t),3143i7 UOWE+W 3 1e-M6 625E-06

P13-210 22170E-13 638,15718 1,276,31437 0w0E+00 41E-07 2 83E-07
Pm,147 2 3617E-01 638,15718 1,276,314.37 0 00E+00 I.-ilA ~1Pu-238 2 8636E-02
Pu-239

20J
-4 a316E-01 638.15718 0 00 3,28E+06 2 97E+06 3 28E+06

Pu-242 11052E-05 638,15718 1,276,31437 1 95E+01 265E+01 336E+01
Ra-226 5 7471E-13 638,157 18 1,: 7 0 WOE+w0
Ra-228 54957E-17 638,157 18 t
Ru-106
Se-79
Sn-i 26 0)0vE+0v 2 80E+01 5 61E+01

7 6329E-01 638,157 18 1,276,31437 000E+00 4 87E+05 9 74E+05
Tc-99 3 9412E-04 638,157 18 1., 7 0 00E+00 2 52E+02 5 03E+02
Th-229 1 6457E-12 638,1571
Th-230 1 88225-10 638,1571
Th-232 97601E-17 638,1571
T1-208 5 2722E-07 638,157.1
U-232 1 4925E-06 638.157 1
U-233

Thermal Power
Nominal Heat Bounding

Output I Heat Output
(Wattsl (wattsi0 00 2.95E-02 2 33E-02 2,95E-02

U-236 1.276.31437 000E+00 738E402 48E-01 I 2038+.4 347r+04v

000 2215E+00 2 03E+00 15E+00 I otai 1 ota^
1.15718 1.276,314 37 000E+00 4 87E+05 74E+05

Other Radionuclldes 1 38E+06 77E+06

M. Terinpate Seecdion Seasmasy, BunupA S
Remplarte Selection Summary

med tilaeci; or - ~-
From SFD Used

Reactor Moderator FAST

Fuel Caldding SST

01 HUM Constituents R an t U
BCL -,'h LI.,t % 0 71

FAST rha Terripale wass used for the Mowsiv raswts.
rhr. Iiat rmiches eon S pararelers, excepf eordinraet, J,

SST
Pu and U
It0 _I

- - - ....... ..-

Bumup Suma (ry (MWd)` F Basis for burnup used in estimate:
Frovm SFD Estimated l

NounA2  635,81610 6381571 blsVumV ca21tated rma he heavy Metal nmss estoye
Bounding 1 ,36Z43.07 1 276 314 37 Soauding bumi assured lo be twce ^rae bSurs

Check~s

Estimated Bumupt
Burnup Mulplier Given Bumup E Estimated EOL HINGroen ,EOL HM

Nmial 0 46 1 01
Bovunding ~ ~ O 92 0 i41

-J

'Reactor shutdown. core removal, storage. shipping or other dale conilrming that Irrdation ceased for fut

'Total bumup for all fuel associated ath this workshet must be divded by SOL heavy metal mass to get specific burnup values (MWd/bT).

DOEISNF/REP-078
Revision 0

March 2003
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Fuel Radionuclide Inventory Worksheet

)L Fuel nMi Template Information b 9,

Fuel Name- FFTF-DFArTDFA PINS
SNF ID * 323

Fuel Units & Descr 2768 - ROD
Heavy Metal Mass BOL= , EOL=443 987kg
ROD Storage Site HANFORD

'Fuel decay start date 1992
Estmdates as of 2010

Template FFTF (FAST, SST, 10 to 30%., Pu & U)
'Template Bumup(MWd) 5011.2

Template BOL Heavy Metal Mass (UAT) 0 0329181
Temoite Decay Tim 15 years

Estimated
Canister usage

18'xtS'
41 94

V V. t d ~fr
IL Fshmates -s - -.. m D ".amm iounme.. _ ~ . _ . - .. _ .. t

CltMWd From Nominal Bounding Fuel Initial Activrty Nominal Fuel Bounding Fuel
Temolate Fuel Bumup (MWd)

2
BuMtuP (MWd)

2
(Ci) Inventones(Ci) lnventories(CI)

Photon Total
Energy Photons/sec
Group (bounding)Radionuclide _ _ _ _ _ _ ,

Ac-227 1 3735E-12 31,14
Am-241 7 9527E

69,045 35 0 OOE+0O 4 28E-08 9 48E-08 Avg MeV
69,04535 916E+02 339E+03 641E+03 00150 3470E,15
69,04535 OOOE+00 656E+01 1 45E+02 I 00250 7487E+14Am-242m

Am-243
C-14
CI-36

21
69.045 35 0 OOE+00 3 35E+00 7 43E+00 I 00375 8 562E.14

141E-05 31.14644 69,04535 0OOE+00 814E-01 I 80E+00 I 00575

243E-10 31.14644 6904535 0 OE+00 1 07E-05
nCm-243 6 6092E-04 31,14644 69,04535 O0E+00

7280E+14
4266E+14
3 186E+14
3230E+14
I 661E114

Crn-244 2 9933E-03 31,146 44 69,045 35

Co-60 1.5934E-02 31.146 44 10E+03 I 0.3750

Cs-1 34 4 6356E-02 10 1 44E+03 20E+03 I 05750 5 549E+15

Cs-1 35 S OWE+00 1 49E+00 29E+00 W 0.8500 1 857E+14

Cs-137
Eu-F154

69.045 35 OWE+00 6.58E+04 46E+05 O 12500 1 617E+14
3 44 69.045 35 0 0E+00 1.50E+03 32E+03 I 1 7500 2 656E+12

31.146 44 69,045 35 0 OOE+00 2.13E+03 73E+03

5 8479E-03 31.146 44 69,045 35 0 OOE+00 1.82E+02 04
R 93A~l4 31.1464t 69,04535 DOOE+00 I

1-129 1.2891E-06
_ Kr-85 7 0941E-02

ND,237 2 6541E-06

31,146 44 69,045 35
31.148 44 E+03 70000 2.945E+05

31,146 44 827E-02 1 83E-01 11 0000 3 373E+04

Pa-231 4 8970E-1 2 1 53E-07 3 38E-07

Pb-21 0
Pm-147
Pu-238

* , Pu-239
Pu-240

69,045 35 0 00E+00 6 91E-09 1.53E-08
69,045.35 0 00E+00 7.36E+03 1 63E+04

31.146 44 69,045.35 0 O0E+00 8 921+02 1 98E+03

-3 5520E-02 31.146 44 0 00 7 52E+03 6 4
2 0790E-02 31,146 44 69,045 35

Pu-241 -4 8316E-01 31,146 44 0 a
Pu-242 1 1052E-05 31,146 4

i
-i

+05 1 72E+05
+00 1.78E+00

Ra-226 5 7471E-13 79E-08 3 97E-08

Ra-228
Ru-1 06

S 35 0 OOE+00 i 71E-12 379E-12
69.045 35 0 00E+00 4 54E+02 1.01 E+03

1.14644 69.04535 000E+00 316E-01
4 3922E-05 31.146 44 69,045 35 0 O0E+OO 1

Sr-9O__ TC-99
Th-229
Th-230
Th-232
TI-208
U-232
U-233
U-234
U-235
U-236
U-238
Y-90
Other Radioniuclides

7 63291-01 31,146 44
3 9412E-04 31.146 44
1 6457E-12 31,146.44
1 822E-10 31,146 44

69,045 35 0 OOE+00 2 38E+04
69,045 35 0 OOE+00 1 23E+01
69,045 35 0 OOE+O 5 13E-08
69,045 35 000E+00 5 86E-06
69.045 35 0 OOE+OO 3 04E-12

7 OOE-01
3 03E+00
5271+04
2 72E+01

14E-07
1 30E-05
6 74E-12
3 64E-02vI AAA O 4ar '44 6 05iF5OOEO I 64E42

o.|wu

69,045 35 0 OOE+00 4 65E-02 1 03E1-0 Thermal Power

31,146 44 69,045 35 0 OOE+00 6 58E-06
31,146 44 69,045 35 0 OOE+00 6 OB-02
31 tA44AA 000 I .AF4 124F-03

46E-05
35E-01
54E-03

Nortnat Heat Bounding
Output Heat Output
lWatts) a fwatsl-9 7920E-09

31,146 44 69.045 35 0 OOE+00 3 60E-03 7 99E-03 1 02+03 1.86E+03
31.1AAA46O 4 4 ililt) 1,4b- A 1\ UIS"J1 1ZVT to, o
31,146 44 000D 1 t2E1i I 07t:-01 1 12t-01 I Mtal I Om,

r
I

F.,

31.146 44 69,045 35 0 00E+00 2 38E+04 5 27E+04
6 75E+04 1 50E+05

.,ayndt Checks

Uset Basis for Parameter Differences
FAST Tbs Templaie was uied bc the loweing reasons

SST Ths hAu manes oe at paandeoe except enndtmeot (Uile)
Pu and U
10 to 30

Raactor Moderator FAST
Fuel Ctaddng SST

BOL HM Constituents Pu and I
BOL Enrichment %

Bumup Summary (MWd)
2  

Basis for bumup used in estimate'
From SFD Estm ted

Nomnmat 31 146 4 biiwiat t akei&40 n trni SFD an conmeed lo MWd wVg 01L.475 192kg
Bounding 69 045353! Bag tburrup taken trom SF id Averte t b41 tmeg BMt=475 19g

Checks

Estimated Bumup/
Bumi Mn lr Given Bumup Estimated EOL HtWGten EOL NM

NomGaal i3 4: t o
Bounding O 95

'Reactor shustodwn core removal storage shipping or other date conrfrnmig that hradation ceased for fuet

aTotal burnup for all tfue associated with this worSsheet must be diviied by BOL heavy metat mass to get specific bumup values (MWdMT)

- DOE/SNFIREP-078
Revisioni 0

March 2003
Page C-7 of C-581



Fuel Radionuclide Inventory Worksheet
L Fuel and Template Infor moon -

Fuel Name- FFTF.TFA PINS
SNF tD # 320

Fuel Units& Deucr. 1645-ROD
Heavy Metal Mass SOL , EOL=389 701 kg
ROD Storage Site. HANFORD

'Fuel decay sart date: 1992
Estimates a of 2010

Template FFTF (FAST. SST. 10 to 30%. Pu & U)
'Template Bumup(MWd): 5011.2

Template BOL Heavy Metal Mass (MT) 0 0329181
Template Decay Time 15 years

Estimated
Canister usage

18 xtS'
24 92j

U. Esfmates..- m x. X, b Y. Y. Gamma Sources
Photon Total

Ci/MWd From Nominal Bounding Fuel Inial ActIvfty Nommal Fuel, Boundtng Fuel Energy Photons/sec
Radionuclide Template FuelBumoup(MWd)W Bumup (MWd)c (Ci) lnventones(Ca) lnventornes(Ci) Group (bounding)
Ac-227 1 3735E-12 27.331113 60,60311 0 0OE+00 3 75E-08 8 32E-08 Avg MeV
Am-241 79527E-02 27.33813 60,60311 804E+02 2.98E+03 562E+03 00150 30459E15
Am-242m 21053E-03 27,338.13 60.60311 000E+00 576E+01 1 28E+02 00250 6572E.14
Am-243 1 0760E-04 27,33813 60,60311 000E+00 294E+00 652E+00 00375 7515E914
C-14 2 6141E-05 27,33&13 60,60311 0 00E+00 715E-01 1 58E+00 00575 6390E+14
Cl-36 34243E-10 27.338.13 60,60311 000E+00 936E-06 208E-05 00850 3744E+14
Cm-243 66092E-04 27,33813 60,60311 OOOE+00 181E+01 401E+01 01250 2.796E.14
Cm-244 2 9933E-03 27.33813 60,60311 0 00E+00 818E+01 1 81E+02 0.250 2.835E14
Co-60 15934E-02 27.33813 60,603 11 000E+00 436E+02 966E+02 03750 14589E14
Cs-134 46356E-02 27,338 13 60,603 11 000E+00 127E+03 281E+03 05750 4870E915
Cs-135 4 7693E-05 27,33813 60,60311 000E+00 1 30E+00 2 89E+00 0 8500 1 6309E14
Cs-137 21113E+00 27.33813 60.60311 000E+00 577E+04 128E+05 12500 1419E,14
Eu-154 48092E-02 2733813 60.603 11 000E+00 131E+03 291E+03 17500 2.331E,12
Eu-155 6 8447E-02 27.33813 60.60311 000E+00 1 87E+03 415E+03 22500 7848E.10
Fe-55 5 8479E-03 27,338 13 60,603 11 0 00E+00 1 60E+02 354E+02 2.7500 8 186E.09
H-3 8 9300E-03 27,338 13 60,603 11 000E+00 2 44E+02 5 41E+02 35000 9241E+08
1-129 12891E-06 27s33813 60.60311 00OE+00 352E-02 781E-02 50000 2259E+06
Kr-45 70941E-02 27,33813 60,60311 000E+00 1 94E+03 430E+03 70000 2.585E+05 I-No-237 2 6541E-06 27,33813 60,603 11 0 00E+00 7 26E-02
Pa-231 4 8970E-12 27,338 13 60,60311 0 00E+(
Pb-2110 2 2170E-13 27,33813 60,60311 C

i
2
i
i
1

61E-01 11 0000 2.960E+04

Pm-1147 2 3617E-01

17
0.00 6 60E+03 63E+03 6 60E+03

27,338 13 60,603 11 3 36E+03 392E903 4 62E+03
Pu-241 -4 8316E-01 27,33813 000 1 51E+05 37E+05 151E+05
Pu-242 1 1052E-05 27,33813 60,603 1
Ra-226 5 7471

E-17 27,338 13 60,60311 000E+00 I150E-12 3.33E-12
E-02 27.338.13 60,603 11 0 00E+00 3 99E+02 8 84E+02

Se-79 1 0137E-05 27.33813 60,60311 000E+00 277E9- 614E-01
Sn-126 4 3922E-05 27,338 13 60,603 11 000E+00 1 20E+00 2 66E+00
Sr-90 7 6329E-01 27,338 13 60,603 11 0 00E+00
Tc-99 3 9412E-04
Th-229 1 6457E-12
Th-230 1 8822E-10

2 67E-12 5 91E-12
27.338 13 60.60311 000E+00 1 44E-02 3.20E-02 __

60.603 11 000E+00 4 08E-02 904E-02 [ Thermal Power
60,60311 0 00E+00 5 77E-06 1.28E-05 Nomiunal Heat Bounding

E-06 27.33813 60.60311 000E+00 534E-02 118E-01 Outptt Heat Output
Ut-235 -9 79201
tJ-236 -

E-09 27.33813 0.00 1 36E-03 1 09E-03 I 36E-03 I (Watts) (Wants)
-07 27,33813 60.60311 000E+00 3.16E-03 701E-03 893E+02 163E+03

E-07 27,33813 000 9 87E-02 9 38E-02 9 87E-02 Total Total
Y-90 7 6329E-01 27.338 13 60.603 11 0 0OE+00 2 09E+04 4.63E+04
Other Radionucdicles 5 93E+04 1.31 E+05 |

lI. T teSelfction S r, Burnep Su.mattdylwca and C
Tetmplate Selection Summary

From SFID Used ]Basis for Parameter Dlerences
Reactor Moderator FAsT FAST Thi6 Temlate was used for tie WoxxVg ndsoro

Fue Cladding SST SST Ti.s tuemaktest on at parwem te=Wtenndrw(ria osw)
80L HMi Consttuents Pu and U Pu and U

BCL Enrichment % 10 Ia 30

Bumnup Summary (MWd)' Bases for bumup used in estimate:
From SFD Estimated

Nominal 27,3133 Nwjrat buia taken from SFD and coiweited b MWd using BtOL417 59ng
Bounding 60 603 11 BaKrg tixsl takes tront SFD and cmnwented to MWd usntg BO.417 09kq

Checeks

Estimated Bumup/
Bumup Muntipler GlvenS Bumup Estimated E60L Ht/GIven E60L Hit

Nominal 0 43 _| 100
Bounding 095

Lf

'Reactor shutdown, core removal, storage. shipping or other date conhirnsrng that miradabon ceased for Fuel
2
Total tunup lor ad tuet associated with t9is worksheet must be fivded by OL heavy metal mass to get specific bumupr values (MWdi1VMT)

DOE/SNF/REP-078
Revision 0

March 2003
Page -8 of 0-581



Fuel Radionuclide Inventory Worksheet

L Fuel and Teamlnte Information, - _9
Fuel Name FFTF-TFA PINS (AC-3)

SNF ID # 1046
Fuel Units & Descr 72 - ROD
Heavy Metal Mass BOL= . EOL=8 878kg
RO Storage Site HANFORD

'Fuel decay start date 1992
Esteiates as of 2010

Template FFTF (FAST, SST 10 to 30^. Pu & U)
5

Template Bumup(MWd) 6011 2
Template BOL Heavy Metal Mass (Mi) 0 0329181

Temolate Decay Time 15 years
-- .. I

* I -�_ > . ns D W..,.,,, - {VMW7
:- U. E suMi-Us I m - TA--

Radionuclide
Ac-227
Am-241
Am-242m
Am-243
G-14

CLMWd From Nominal Bounding Fuel Initial Acivoty Nominal Fuel Bounding Fuel

Template Fuel Bumup (MWd)
2 

Bumup (MWd)2 (C) Inventones(Ci) Inventones(CI)

1 3735E-12 634 54 787 70 0 00E+00 8 72E-10 1 08E-9

7 9527E-02 634 54 787 70 1 83E+01 6 88E+01 8 10E+01

2 1053E-03 634 54 787.70 0 00E+00 1 345300 1.66E+00

Photon Iota
Energy Photons/sec
Group (bounding)

Avg MeV

00150 4001E+13
0 0250 8 549E+12

634 54 787.70 C 8 48E 02 0 0375 9 768E+12

141E-05 634 54 787.70 66E-02 2 06E-02 0 0575 8415E+12

243E-10 634 54 78770 17E-07 2 70E-07 0 0850 4 867E+12

6 6092E-04 634 54 19E-1 5 21E-01 o01250

2 9933E-03 634 54 E+00 90E+00 2 36E+00
n noFM 1 01E+0 I 12

Co-60 1 .5934E-02 634 uw~ w , ------ .-

Cs-1 34 4 6356E-02 ' 0 wE+00 2 94E+01

Cs-135 4 7693E-( ' 0 ^E+00 3 03E-C
0.5750 6,330E+13
o.500 2 119E+12
12500 1.845E+12

Cs-137 211 787 70 0 wE+00

Eu-154 634 54 787 70 0 wOE+00 3 79E+01 1 7500 3030E+10

Eu-t
Fe-S

634.54 787 70 5 39E+01 2.2500 1 020E+09

5 8479E-03 634 54 787 70 3 71 E+00 4 61 E+00

8 9300E-03 634 54 6 67E+00 7.03E+00
) OOE+00 8 18E-04 1 02E-03

2 7500 1 064E+08
3 5000 1203E+07

5 0000 3 718E+04
7 0000 4250E+03

11 0000 4.865E+02
0 00E+OO 4 SOE+01 iS

0 OOE+00 68E-03

Pa-231 4 8970E-12 OO -E+-00 3 II E-09

P0-210 787 70 0 OOE+00 4

4 54 787 70 0 OOE+00 E02

-02 634 54
E-02 634 54

787 70 0 0
000 15

2 26E+01
I 51E+02
9 29E+01AX PNAZA--- 8 97E+01-E2 6J34 54 7a/

Pu-242
Ra-226

-4 8316E-01
1 1052E-05
5 7471E-13
6 4957E-17

634 54
2 04E-02 2 74E-02
0 OOE+00 3 65E-10

2.91 E-02
3 13E+03 3 44E+03

Ru-i 06
Se-79
Sn-126
Sr-90

787.70 0 C
787.70 0 C
78770 0C634 54

OE+0O 349E-14 4.33-t4
OE+00 925E+00 1.1tE+01

5OE+00 6 43E-03 7 99E-03
05E+OO 2 79E-02 3 46E-02

5OE+00 4 84E+02 6 01 E+02
OOE+00 2 SOE-01 3 1OE-01

634 54
634 54

78770
7 6329E-01

Th-229 1 6457E-12
Th-230 1 8822E-10
Th-232 9 7601E-17
TI-208 5 2722E-07
U-232 1 4925E-06

787 70 0 OE+00
787 70 0 OOE+00
787 70 0 05E+00
787 70 0 0OE+00

i

3

04E-09 1 30E-09
19E-07 1 48E-07
19E-14 7 69E-14
35E-04 4 1SE-04

U-233 2 111

787 70 0 OOE+00 9 47E-04
787.70 0 OOE+OO 1.34E-07
787.70 OOE+00 124E-03
O0 ri 3 O Mr-D4 2.47E-05

1.665E47 .
t.S4E403

Notunal Heet toutndg
0~pi Heat Output

1. I - Thermal Power

U-234 1 95
U-235 -9 75
U-236 115

U-238 -1 71
Y-90 7.63

634 54
634 54

634 54 787.70 0 00E+00
634 54 0 00 225E-03
634 54 787 70 0 00E+00

3 09E-05 I (Watts)- (1Wi/tts~)

9 11E-05 I 2.6E.01 24E.+01

225E-03 Total Total

E-OI 4.84E+02 601E+02
1.38E+03 I 71E+03

11. Temate Selection SsutmarvBum
Template Selection Summary

Frorn SFD
Reactor Moderator FAST

Fuel Cladding SST
BOL HM Constituents Pu and U

80L Enrichment %

0. & D - . Tflfamnr.
z. . . I. ... . ....

FAST

SST
hu and U
10 to 30

The TWVLMat Was LISed~ VW ti Iloe reaSOM
Thre kuei matches on all piaimeten; except tendimeet (ukrove)

[Bumuo Summary (MW.d) -~~ -u Mu; .-- P U3CLJ.Fro SF1 taent

Nominal L
Bounding

From SFO
634 S-
787 7C

Norel hrine taken tmor SFD and =ooerled Is t.td usnj 8Cb g.St3ikg
JB sa _ WaM laken tor SF0 wW ceaveted ID MBd usg BOL=9.51ihg

.

Checks

Estemated Bumupt I
Given Burnup I Estimated EOL HMWGIVe EOL HMBmumup Multanlier I

041Noemne=d n 44
. ......

'Reactor shuidow" core removal. storage shipping or osher date confirming ttat Irracation ceased for uiel

2Total burrup for all tuel assocated with ths worksheet must be dnvded by OL heavy metal mass to get speonic bwmnup values (MWd/T)

DOE/SNF/REP-078 March 2003
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Fuel Radionuclide Inventory Worksheet
L Fud and Tespite Information -. ,,-_ -

Fuel Name: FFTF-TFA-AB-1
SNF ID V. 317

Fuel Units & Desr. 1 HEX ARRAY 217 ROD
Heavy Metal Mass. BOL . EOL34 655kg
ROD Storage Site. HANFORD

'Fuet decay str dalte- 1992
Estimates as of 2010

Tempbstb FFTF (FAST. SST. 10 to 30%f Pu & U)
TrempLsta Bumup(MWd). 50112

Template 0OL Heavy Metal Mass (MT): 0.0329181
Tem-tat Decay Time- 15 years

Estimated
Camster usage:

18'x1 5
F-020

IL. Estmates i m X. xb ye Gamma Sources

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

Radionuclide Template Fuel Bumup (MWdf Bumup (MWdf (Ci) lnventones(Ct) Inventones(CI) Group (bounding)
Ac-227 1 3735E-12 251 33 50265 0 00E+00 3 45E-10 6 90E-10 Avg. MeV
Am-241 79527E-02 25133 50265 673E+01 873E+01 1 07E+02 00150 2853E+13
Arm-242m 21053E-03 251 33 50265 0 00E+00 5 29E-01 106E+00 00250 5507E+12
Am-243 1 0760E-04 251 33 50265 0 00E+00 2 70E-02 5 41E-02 00375 6239E+12
C-14 26141E-05 25133 50265 000E+00 657E-03 131E-02 00575 6142E+12
Cl-36 3 4243E-10 25133 50265 000E+00 8 61E-08 1 72E-07 00850 3106E+12
Cm-243 6 6092E-04 251 33 502 65 000E+00 1 66E-01 3 32E-01 01250 2 322E+12
Cm-244 2 9933E-03 251 33 502 65 0 00E+00 7 52E-01 1.50E+00 0.2250 2.352E+12
Co-60 1 5934E-02 25133 50265 000E+00 400E+00 801E+00 0.3750 1210E+12
Cs-1 34 4 6356E-02 251 33 50265 000E+00 1 17E+01 233E+01 0.5750 4039E.13
Cs-1 35 4 7693E-05 251.33 502 65 0 00E+00 1 20E-02 Z40E-02 0.8500 1 352E.12
Cs-137 21113E+00 25133 50265 000E+00 531E+02 1 06E+03 12500 1177E+12
Eu-154 48092E-02 25133 50265 000E+00 121E+01 2426+01 175=0 1934E+10
Eu-155 6 8447E-02 251 33 502 65 0 00E+00 1 72E+01 344E+01 22500 6512E+08
Fe-55 5 8479E-3

9300E-03
2891 E-06
0941 E-02
6541E-06

251 33 502 65 0 00E+00 1 47E+00 2 94E+00 27500 6806E+07
4 49E+00 3 5000 7.806E+06
6.48E-04 5.0000 7.882E+04

7 0000 8 982E+03
t1 arm I 027F+03No-237 2 251 33 502 65 0 00E+00 6

Pa-231 48970E-12 251 33 50265 000E+00 1 BPo-210 22170E-13 251.33 50265 000E+00 557E-11 1 11E-10
Pm-147 23617E-01 251.33 50265 0 00E+00 5 94E+01 1 19E+02
Pu-238 2 8636E-02 251.33 50Z65 000E+00 720E+00 1 44E+01
Pu-239 -3 5520E-02 2513 0 00 5 52E+02 5 44E+02 5 52E+02
Pu-240 2 0790E-02 25133 50265 2 81E+02 286E+02 2 91E+02
Pu-241 -4 8316E-01 251 33 0 00 1 26E+04 1 25E+04 1 26E+04
Pu-242 1 1052E-05 25123 502 65 7 49E-02 7.77E-02 8 04E-02
Ra-226 57471E-13 25133 50265 0OOE+00 144E-10 2 89E-10
Ra-228 54957E-17 25133 50265 000E+00 1.38E-14 276E-14
Ru-106 1 4582E-02 251 33 502 65 0 00E+00 3 66E+00 736E+00
Se-79 10137E-05 25133 50265 000E+00 255E-03 510E-03
Sn-126 43922E-05 251 33 502 65 000E+00 1 10E-02 2 21E-02
Sr-90 7 6329E-01 251 33 502 65 0 00E+00 I 92E+02 3 84E+02
Tc-99 3.9412E-04 25133 50265 000E+00 991E-02 1 98E4-1
Th-229 1 6457E-12 251 33 502 65 000E+00 4 14E-10 8 27E-10
Th-230 1 8822E-10 251 33 502 65 0 00E+00 4 73E-08 9 46E-08

251 33
251 33

2 45E-14 4 91E-14
1 33E-04 265E-04

251 33 502 65 0 00E+00 3 75E-04 750E-04 Thermal Power
4-08 06E-07

9 82E-04
.13E-04

S 82E-05

Nominal Heat Bounding
Output Heat Output
(Watts) (watts)

-

_ : __ : _

IIF-05 3sE5D.1 3 91 E+01
Total Total

Y-90 7 6329E-01 C

Other Radionuclides

Si.. *slqen 00fonl oeu.,un, nDiillt Oiiin , ass' tiness¢ a '

Template Selection Summary
From SFD Used Basis for Parameter Differences:

Reactor Modentr r FAST FAST Thnerralte was used for te l g rasohns
Fuel Cladcg SST SST Thei males on al pananrvies except arrenlat (urbown)

80. HM Constirtunts Pu and U Pu and U
BOL Enrichment % 10 to 30

Bumup Summary (MWdW Basis for bumup used in estimate:
From SF D Estimated

Nominal 2 51 33 Nomrial bimp tales frim SF0 and cwreded tI MWd wusrig B3D 5C907kg
Bounding 502 65 Buisotni biuros sssrnd lt be te seral berrup.

Checks

Estimated Bumupf
Bumu Multplier Given Bumup Estimated EOL HM/Glven EOL HM

Nominal 0 05 r 100
Bounding Oos

Reactor shutdo wn, mre removal, storage, shippfng or other date contirming that Irradabon ceased tor tuel
2
Total burrsu lor ait kuel assocated with ths worksheet must be divided by BOL heavy metal mass to get specific burnup values (MWdMT)

L'U
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Fuel Radionuclide Inventory Worksheet

Ful ad=itemplate Information r , .
Fuel Name FFlF-TFA-A8A-1 THRU 6

SNF ID# 318
Fuel Units & Descr 6 - HEX ARRAY 91 ROD

Heavy Metal Mass 60L. EOL=257 428kg

ROO Storage Site HANFORD

'Fuel decay start date 1992
Estimates as of 2010

Template FERMI (Fast Zirc 10 to 40%. U)

'Template 8umup(MWd) 58 6725048
Template SOL Heavy Metal Mass (MT) 0018774

Template Decay Tame 15 years

Estimated
Canister usage

18'x15'
1 20

-- -.- . v I C-amma sources
:- ws rwA_* m u

W _ __ _ . __ _

JU. I - -
I -.- 1--.

Radionuclide
Ac-227

Ci/MWd From Nomital Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

Template Fuel Bumup (MWd)
t 

Bumup (MWdf (Ci lnventones(Ce) Inventores(CI)

2 1509E-08 5934 58 8,479 48 0 006E00 1 28E-04 1.82E-04

4 6529E-07 5,934 58 8,479 48 0 00E+00 2 76E-03 3 95E-03

0 0000E+00 5,934 58 8,47948 0 OOEA00 0 0OEO0 0 OOE+00
Am-2441

Energy Photons/sec
Group (bounding)

Avg MeV
0 0150 9 091E.14
00250 1 927E H4
0 0375 1 675E+14
0 0575 1 759E+14
0 0850 1 081E+14

Am-242m
Am-24.3
_q-14
CI-36
Cm-243
Cm-244
CO-60

5,934 58 0 00E+00 4 98E-11I 7 1ZL-1 I

E-05 5,934 58 0 00E+00 129E-01

S 5188E-08 5,934 S
2 5208E-14

8479 48 0 OOE+00 328E-04
8,479 48 0 00E+00 1 50E-10
8.479 48 0 00E+00 6 68E-12

0 1250 6919E.13
9 SSE-12 03750 91286.13

1 1259E-15
2 9094E-02 Bi 8,479 48 0 OOE+C 2 47E+02 0 3750 4 178E413

Cs-134 5 1932E-4
Cs-135 4 4996E-C

_ Cs-137 21867E+4
Eu-154 9 2837E4-

5,934 58 8,479 48 0 0OE+C
5,934 58 8,479 48 0 00E+0
5.934 58 8,479 48 0 00E+(
5.934 58 8,479 48 0 DOE+(

3 4 40E+00 0 5750 6926E+14
3 82E-01 0 2800

1 30E+04 1 85E+04 1 2500
5S51E+00 7 87E+00 1 7500

Eu-155 5,934 58 0 I 38E+02 1297E+02

Fe-55 2 9332E-03
I H-3 1 0871E-02

I 1-129 1 1426E-06
- Kr-85 1 4068E-01

ND-237 3 3099E-06

5,934 58 E+00 1 74E+01 2 4

5,934 58
5,934 58

8,479 48 0 00E+00 6 45E+01
8,479 48 0 00E+00 678E-03
8,479 48 0 00E+00 8 35E+02
8,479 48 0 00E+00 1 96E602

= 2 7500 2 E2207

_ 3 500o 2.565E+06
50000 - 6262E+02

_ 7 0000 S5.70E+01
2 81E-02 11 0000 5 315SE+00

Pa-231 7 8640E-t 8,479 48

P6o-21 0 5.934 58 8,479 48
6 67E-04
6 30E-09
194E+03

P-1 4-7
1 Pu-238

I Pu-239
Pu-240
Pu-241
Pu-242

5,934 58
5,934 58
5 934 58
S.9S4 58

8,479 4 I 1 36E+03

1-9481E-02
Ai 8056Em4S

8 0 O0E+00 1 19E+00
8 0 OOE+00 1 16E+02
8 0 OOE+00 4 04E-01
8 0 0OE+00 6 49E-02

I

V CvE JU .

t 0939E-05
4 3751E-13

I 8.479 48

Ra-226
Ra-228

Ru-106
Se-79
Sn-1 26
Sr-90

- Tc-99
Th-229
Th-230

4 0428E-1
!n1032E-1 5,934 58

5,934 58
5,934 58
5,934 58
5,934.58

8,479 48
8,479 48
8,479 48
8,479 48
8,479 48

0
0
0

S 77E-01
9 28E-02
3 71 E-09
3 43E-08

+00 1.25E-07 1 78E-07
+00 1173E+00 2 47E+00
E+00 979E-02 1 40E-01

OE+D00

1 9396E+00
4 4842E-04
1 8544E-11

8,479 48 0 OOE+00 2.23E-01
8,47948 0006E+0 1.15E+04
8,479 48 0 OOE+00 2 66E+00
8,479 48 OOE+00 1 10E-07
8,479 48 0 OOE+00 5 38E-06

3 19E-01

1.57E-07
7.68E-065,934 58

5- `ZA5Th-232 2:
Tl-208 7.
U-232 1.

Ft.479 AA I E-07 2 01 E-07
5.93458v 117E-OS S 96E-OS19 S9s34 58 8,479 48 0 OUOE+OU

-
91

U-233
U-234
U-235
U-236
U-238

5,934.58 8,479 48 0 I

5,934 58 8,479 48 0 I

5,934 58 8,479 48 0 1
5,934 58 0 00 1-
5,934 58 8,479 48 0 1

5.934 58 0 00 61

, _., Ze O X4C AO

2 74E-02 814E-oS
0 3 2 90E-02 1

1 1.32E-01 i

1 136-04 1 626-04 iTerrnal Power

14E-02
146E-011

Norminal Next Bond~ing
Output Heat Output
(Watts) (Watts)
1ABE+02 2.12E+02

Total Total
1 26 7 50E-02 1 07E-01

6 55E-02 6 61 E-02
1 15E.04 1 64E+04

Y-90 1 939EL+Ou
Other Radionuclides
111. Template Seection Surunary, Brinup

Tlemplate Selection Summary
I From SF0

Reactor Moders eZ jZ FAST

8 Fuel Cbaddg SST

BOL HM Constituents U

5,934 58 8,479

Usaed sChcks - r r r. it u -c

1.29E+04 1 84E+04 I

Thed Iveglt thas se a rietter itloseireasoes
FAST

_ZIRC
U

Ths Template was ie tcr Ixe Utlu" seasas
This kwiplate is a goo appoxnbcn se 1t Is a FAST L-ranai he

_ BOL Enrichment % I 10 to40 __ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _

Bumup Summary (MWd)2 Fr|_________________ Basis for bumup used in estimate

Nominal 5 934 58 Nor" buaup taken torn SRF arid bre d 10d uWaiS 80L64 158k9

Bounding 8 479 48]eidvrg ums laken (rom SF0 and rnted t UMW iS 801 4 1458kg

Checks1
Estimated Bumupl

Bumup Muftipwier GIven Bumup Estimated EOL HM/Gven EOL HM

Nominal 719 |1|

Bounding 1027

Reactor shutdown core removal storage slPpping or Other date cunrhming that aradatrOn ceased tlrtuel

'Total bumup for ll fuel associated wrth ts worksheet must be dcvided by BOL heavy metal mass to get sperlic burnup values (MKVvdMT)
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Fuel Radionuclide Inventory Worksheet
L Fuel and 2enujlasteIomumtioo -.

Fuel Name FFTF-TFA-ACN-1 (MOX) PINS
SNF ID * 321

Fuel UnIts 5 Descr 90- ROD
Heavy Metal Mess BOL8 , EOL=14 346kg
ROD Storage Site HANFORD

'Fuel decay start date 1992
Estimates as of: 2010

Templatas FFTF (FAST, SST. 10 to 30%. Pu & U)
'Template Burnup(MWd). 50112

Template 8OL Heavy Metal Mass (MT): 0.0329181
Template Decay Time: 15 years

Estimated
Canister usage:

18'xlS'
002

11. Estrueles - m x. Xb b Y. Yb Gamma Sources

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

Radionuclide Template Fuel Bumup (MWd9 Burnup (MWd)' (Ci) linventories(Ci) Inventores(Ci) Group (bounding)
Ac-227 1 3735E-12 1,03859 2,077 18 0 OOE+00 1 43E-09 2 85E-09 Avg. MeV
Arm-241 7 9527E-02 1,03859 2,07718 2 97E+01 1 12E+02 1 95E+02 00150 10452E14
Am-242m 2 1053E-03 1,03859 2,07718 0 00E+00 2 19E+00 4 37E+00 00250 2.253E613
Am-243 I 0760E-04 1,03859 2,07718 000E+00 1 12E-01 224E-01 00375 2576E813
C-14 26141E-05 1,03859 2,07718 000E+00 272E-02 543E-02 00575 2192E213
CI-36 34243E-10 1,03859 2,07718 000E+00 356E-07 711E-07 00850 12812E13
Cm-243 6 6092E044 1,03859 2,07718 0 OOE+00 6 86E-01 1 37E+00 01250 9584E212
Cm-244 29933E-03 1,03859 2,07718 000E+00 34-E+00 622E+03 0000 9719E612
Co-60 15934E-02 1,03859 2,07718 000E+00 7 65E+01 313E+01 03750 4996E712
Cs-134 46356E-02 1,03859 2,07718 000E+00 4 817E+01 963E+01 0570 1 669E+14
Cs-135 4 7693E705 1,03859 2,077 18 000E+00 495E-02 991E42 08s08 5587E*12
Cs-137 21113E+00 1,03859 2,07718 000E+00 219E+03 4839E+03 12500 4e4E.12
Eu-154 48092E-02 1,03859 2,07718 000E+00 499E+01 999E+01 17500 7291E.10
Eu-155 6 8447E-02 1,038 59 2,077 18 0 00E+00 7 11E+01 5 42E+02 2251 2 690E+9
FP- 55 0 8479E3-0 1,038 59 20077 18 0 24E+00 6 07E+00 1.21 E+021 27500 2.806E+08
H-3 8 9300E-03 1,038 59 2,077 18 0 12E+00 9 27E+02 1 65E+01 3 5000 3126E+07
u-t29 1 28916E-06 1,038 59 2,07718 0 E+00 1 34E-03 268E03 50000 7952E+9t

Kr-85 7 09410E-02 1,03859 2,077.18 030E+00 7437E+41 147E+42 700 92097E+03
p-237 226541E-06 1,03859 2,077 18 000E+00 276E-03 5 51E-03 110000 42E+03

Pa-231 48970E-12 1,03859 2,077 18 000E+00 519E-49 1 02E-8
Pb-210 2 2170E-13 1,03859 2,07718 000E+00 230E-10 4361E-10
Pm-147 23617E-01 1,03859 2,077 18 000E+00 245E+02 491E+02
Pu-238 48636E402 1,03859 2,077 18 000E+00 2 -97E+01 95E+01
Pu-239 -3 55202-02 1,038 59 0 00 2 02E+02 2 07E+02 2 44E+02
Pu-249 2 0794E-02 1,038 59 2.07718 124E+02 0 45E+02 8 67E+02
Pu-241 -4 8316E-01 1,038 59 0 00 7 56E+03 1 05E+03 3 56E+03
Pu-242 18102E2-5 1.03859 2,07718 3.30E02 4045E1 2 560E2-0
Ta-226 57471E-13 1t03859 2.07718 000E+00 597E-10 1 19E09
Ra-228 54957E-17 1,03859 207718 0002+00 571E-14 114E-13
Ru-106 14582E-02 1,03859 2,07718 000E+00 1.51E+01 3103E+01
S1-79 1.0137E-05 03859 2,077 18 000E+00 1 7OSE9 2 421E42-07
Sn-126 4 3922E-05 1,038359 2,077.18 0002+00 2O4u56EN02 9e12EO2
Sr-90 7 6329E-01 1,038 59 2,077t18 000OE+00 7.93E+02 tS59E+03
Tc-99 3 9412E404 1,038 59 2,077 t8 0 00E+00 4 09E-01 8 19E-01
Th-229 9 6457E-12 1,03859 2,077.18 5 0005 3 715Et9 3 42E-09
Th-230 118822E-10 103859 2,077,18 000E+00 1095E-07 3 91 E307
Th-232 9 7601 E-1 7 1t038359 20O7718 000OE+00 It01E-13 2 03E-13
Tl-208 S 2722E407 1,038 59 2,077 18 0 00E+00 S 48E-04 t.lOE403
U-232 I 492E-06 1 038359 2,077.18 0 00E+00 I SSE403 3 tOE403 Thermal Power
UI-233 2t11t3E-10 1t038 59 2,077 18 000DE+00 2.19E-07 4.39E407 NominaltHeat Boundlng
Uf-234 I 9528E406 1,038.59 2,077.18 000OE+00 2 03E403 4 06E403 Output, Heat Output
U-235 -9 7920E-09 1.038 59 0 00 5 OOE-05 3 98E-05 5 00E-05 (Watts) (Watts)
U-236 I 1S70E407 1,038 59 2,077.18 000OE+00 t2OE0E4 2 40E404 3-3eE+ot 5 69E+01
U-238 -1 7914E-07 1.03859 0 00 3 64E-03 3 45E-03 3 64E-03 Total Total
Y-90 7 6329E-01 1,038 59 2,077.1 8 00O0E+00 7 93E+02 1.59E+03
Othnr Radionuclides 2.25E+03 4-50E+03
IU. Template Selection Suanary, Burnup Summary aend Checks' KF. ft- -
Template Selection Summary I

From SF0, Used Basis for Parameter Differences:
Reactor tt1brator FAST FAST 111e Tenpie was used trte Ito"g reastos

Fuel Cladding SST SST This kW matches n at parners excpt evicosent (unknow)
BOIL HM Constitunts Pu and U Pu an~d U

BOLEnrrichment% 10 to 30

Bumnup Summary (UWd)' Basis for burnup used in estimate:
From SFO Estimated

Noinal 1 ,038 S9 Nom tWm taken toromSF0 aSDi Wd cMeud tD Md siwg DOWslS38lkg
Bnundig 2 sT0771 t 6 aqa-iN assured bs be twtVI nsmre btrarip.

Checks

Estimated Bumupf
Surnup Muitipier Given Burnup Estimated EOL HM/Given EOL HM

Nominal 0 44 100
Bounding O 85

'Reactor shutdown, core removal, storage. sppeng or other date confirngV tWat Irradabon ceased tor fuel

'Total burrx tor atl fuel associated wOi this worksheet must be ctvoded by 80L heavy metal mass to get specific burrmu vakues (MWdGM.

Li
L.

LI
U
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Fuel Radionuclide Inventory Worksheet
L Fuel and Temnpolate linormation

Fuel Name FFTF-TFA-ACN-1 (PUIUC) PINS
SNF ID # 865

Fuel Unts & Descr 16 ROD
Heavy Metal Mass BOL= EOL=2 558ig
ROD Storage Site HANFORD

'Fuel decay start date 1992
Estimates as of 2010

Template FFTF (FAST SST 10 to 30% Pu & U)
0

Template Bumup(MWd) 50112

Template BOL Heavy Metal Mass (MT) 0 0329181
Template Decay Tkre 1 S years

Estimated

Canister usage
1 8'xt1 5

1 o00

.

I- T
_- lt IFstlPiates m X. b Yn Gamma SourcesPht_ Total_-I

Ci/MWd From
TemplateBadlnnuctmde.__._.. __. __

Ac-227 1 3735E-12

Photon Totatl

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

Fuel Bumup (MWd)
2 

Burmup (MWd)f (CI) Inventories(Ci) Inventones(Ci) Group (bounding)

18522 37043 0 00E+00 2 54E-10 5 09E-10 Avg MeV
18522 37043 529E+00 200E+01 348E+01 00150 1864E+13
185 22 370 43 0 00E+00 3 90E-01 7 8i-01E 0 0250 4 017E+12

- Am-241
Arm-242n
Am,243
C-14
CI-36

7 9527E-C

2 5 22 370 43 0 00E+00 1 99E-02 3 99E-02 00375 4593E+12

6141E4-05 18522 37043 0 00E+00 4 84E-03 9 68E-03 00575 3911E+12
3 4243E-1 0 18522 370 43 0 00E+00 6 34E-08

Cm-243 6 6092E-04 185 22 370 43 0 00E+00 122E-C
Cm-244 2 9933E-03 185.22 370 43 0 00E+00
Co-60 1 5934E-02 185.22 37043 0 00E+00
Cs-134 46356E-02 18522 37043 0 00E+00

_ 03750 8910E+ll

1 72E+01 0 5750 2977E.13

Cs-t 35 4 7693E-05
Cs-t 37
Eu-154

2 1113E+00
4 8092E-02
6 8447E-02
5 8479E-03

1 8522
1 8522
1185 22
18522
18522
18522

3 91E+02
1 77E-02 I 0 8500 9963E+tt
782E+02 | 12500 8675E+11

E+.O 8 91 E+00 1 78E+01 17500 1 425E+10
370 43 0 OOE+00 1 27E+01 2 54E+01 J 22500 4 797E+08
370 43 0 OOE+00 1 08E+00 2+17500 27500 50046.07
37043 OOE+00 1 65E+00 331E+00 8 35000 5650E.06

3 1-129 1 2891E-06
- Kr-85 7 0941 E-02

Np-237 2 6541 E-06

18522 370 43 0 00E+0O 2 39E-C
185 22 370 43
18522 370 43 )4 9 83E-04 110000 1858E+02

Pa-231 4 8970E-12 9 07E-10 1 81E-09

Pb-210
PM-147
Pu-238
Pu-239
Pu-240
Pu-241

22170E-13
2 3617E-01
2 8636E-02
-3 5520E-02
2 0790E-02

0 OOE+00 4 11E-11 8 21E-11
0 43 0 OOE+00 4 37E+01 8 75E+01

370 43 0 OOE+00 5 30E+5O 1 06E+01

185 22 0 00 4.34E+01 3 68E+01 4 34E+01
85 22 37043 221E+01 259E+01 2 98E+01

-4 83116E-01 185 22 0 00 9 91 E+02
Pu-242 t 1052E-05 18522
Ra-226 5 7471E-13 185 22

370 43 5 89E-03 7.93E-03 9 98E-03
370 43 0 00E+OO 1.06E-10 2-13E-10
370 43 0 00+00 t.02E-14 2 04E-14Ra-228 5 4957E-17

Ru-106 2 70E+00 5 40E+00

4
370 43 0 OOE+00 1 88E-03 3 76E-03
370 43 0 OOE+00 8 14E-03

Sr-90 7 6329E-01 185 22 370 43 0 0OE+00 1 2
63E-02
83E+02
46E-01Tc-99 3 9412E-04 1 8522 370 43

Th-229 1 6457E-12 18522
6

5OE-10
97E-08Th-230 1 8822E-10 18522 349E-08

Th-232 97601E-17 1
T1-208 52722E-07 1

O 81E-14 3 62E-14
00E+00 9 77E-05 1 95E-04

U-232 1 4925E-06
_- U-233

U-234
U-235
U-236

2 1113E-10
1 9528E-06

-9 7920E-09
1.1 570E-07

18522
1a8522
185 22
85 22

185 22

370 43 2 76E-04 5 53E-04 4 Thermal Power
391 E-08 7 82E-08 I Nomnal Heat Bounding

370 43 0 00E+00
0 00 8 92E-06

370 43 0 00E+00

162E-04 7 23E-04 Output Heat Output
(Watts) (Watts)1OE-06

2 14E-05
8 92E-06

29E-05 5 99E+00 1 02E+01
000 649E-04 S lttt.-ct4 b 4laz-(J4 iotai

U-238 -1 79145-07 185 22
Y-90 7 6329E-01 185 22
Other Radiontucides

1. Template Selection Sus narv. Btumaup Summary, and Ct ecks,
T iplate Selehtion Summary

From SFD Used
Rector Mdrato- FAST FAST

Fue Cladding SST SST
BOL HM Constituents Pu and U Pu and U

BOL Enrichment % 10 to 30

O OOl 6 49E-04 6 16E-44 6 49Ez-04 Total T otal
370 43 0 00E+00 1 41 E+02 2 83E+02

4 01 E+02 8 03E+02

,F w ., 2 ..... - 3§ .. S_ .

JBasis for Parameter Differences
Tiso Terr41ae was used tcr tbe ltmi reasois

_ T ethisai dtles on at prameters except ermnenl Wm

IBumup Summary (MWd)' IBasis for bumup used in esttmate

From SF`0 stimatea
Nominal i 185Z

Bounding I 370 43

Checks

2 I

Nwia bmup tI akeom iSF and oortvetd ItD Nd usng 801.=2.744kg
aunoling bamup assurned to be bItce nnmial burnu

Estinsated Bumup/
Bumup Multiplier Given Burnup

I 044
Estenated EOL HMI/GIven EOL HM

1 00Nominal

r 089o
.I._. .6z

'Reactor shutdown. core removal storage shipping or ofter date confirming that irmadabon rceased for fuel
2
TotaJ bumup for aW fuel assodiated with this worksheet must be dnvied by SOL heavy metal mass to get specific bumru valueS (MWvd7JT)
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Fuel Radionuclide Inventory Worksheet
L Fuel and Template informition ; _-

Fuel Name: FFTF-TFA-ACO-2 4 THRU 16
SNF ID t- 329

Fuel Units & Descr 14 - HEX ARRAY 169 ROD
Heavy Metal Mass: BOL. , EOL.605 982kg
ROO Storage Sitne HANFORD

'Fuel decay start date: 1992
Estirnates as of. 2010

Templte- FFTF (FAST. SST. 10 to 3M., Pu & U)
aTempiete Bumup(MWd): 50112

Template 0OL Heavy Metal Mass (MT). 0 0329181
Temnoate Decay 'rae 15 years

Estimated
Canister usage

18"x15
1 2 80

lI. Estimates i m X n XD b Y. Yb Gamma Sources
Photon Total

CWiMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec
Radionuclide Template Fuel Bumup (MWd? Bumup (MWd)f (Ci) Inventones(Ci) Inventones(Ci) Group (bounding)
Ac-227 1 3735E-12 96.319 97 140,074 70 0 00E+00 1 32E.07 1 92E-07 Avg MeV
Am-241 79527E-02 96.31997 140.074 70 1 35E+03 901E+03 1 25E+04 00150 7013E+15
Am-242m 2 1053E-03 96.31997 140.07470 0 00E+00 2 03E+02 2 95E+02 00250 1 518E.15
Am-243 1 0760E-04 96.31997 140.07470 0 OE+00 1 04E+01 1 51E+01 0 0375 1 737E+15
C-14 26141E-05 96.31997 140,07470 000E+00 252E+00 366E+00 00575 1470E+15
CI-36 34243E-10 96,31997 140,07470 000E+00 330E-05 480E-05 00850 8654E+14
C-243 616092E-04 96,319 97 140,074 70 000E+00 6437E+01 9 26E+01 01250 64637+14
Cm-244 29933E-03 96,319 97 140,074 70 000E+00 288E+02 419E+02 02500 65406+.14
Co-60 65914E-02 96,31997 140,074.70 000E+00 253E+03 223E+03 03750 3639E+2 4
Cs-134 456356E-02 96,31997 140,074.70 000E+00 4547E+03 6849E+03 0870 1126E16
Cs-135 47693E2 5 96.31997 140,07470 000E+00 4 59E+00 668E+00 0 r500 3768E+4
Cs-137 2,1113E+00 96,31997 140.07470 000E+00 203E+05 296E+05 a2a00 328dE+14
Eu-154 4 0921-02 96,31997 140,074 70 0 00E+00 4 63E+03 674E+03 1O7500 5.3e9E+t2
Eu-155 68447E-02 96,31997 140.07470 003E+(O 659E+03 2g89E+03 (aS00 ) 1t4E+att
Fe-S 518479E-03 96,31997 140,074 70 000E+00 563E+02 819E+02 2 7500 13892E+10
H-3 8 9300E403 96.319 97 140,074 70 000OE+Q0 8 60E+02 1.25E+03 3 5000 Z-135E+09

1-129 1 2891E4-06 96,31997 140,07470 000E+00 1824E-01 1 81E-01 o000 4o722E+06
Kr-35 70941E-02 96,31997 140,07470 000E+00 683E+03 994E+03 7500c 5406E+05
Np-237 26541iE6 96.31997 140,074.70 0.00E+o 256E+01 3 72E401 110000 192E+04
Pa-231 4 8970E-12 96.319.97 140,074.70 0 00E+00 4 72E407 6 86E-07

Pb-210 2 2170E-1T3 96,319m97 140,074e70 0s00E+00 Z_14E408 3_11E-08

Pmn-147 2 361 7E-01 96 319 97 140 074.70 0 00E+QO 2.27E+04 3 31 E+04

Pu-23-8 2 8636E402 96.319 97 140,074.70 0OQOE+QO 2 76E+03 4 Of E+03

Pu-239 -3 5520E-02 96.319 97 0 00 1 1 1E+04 7 70E+03 I 11E+04
Pu-240 2 0790E-02 96,319 97 140,074.70 s 65E+03 7 65E+03 8 56E+oa

Pu-241 -4 831 6E-01 96,319 97 0 00 2 54E+05 2 07E+05 2 54E+05

Pu-242 1 1052E-05 96,319 97 140,074.70 1 51E+00 2 57E+00 3 06E+00

Ra-226 5 7471E-13 96,319 97 140,074J70 000OE+00 5 54E408 8 05E408

Ra-228 S 4957E-17 96.319 97 140.074 70 0 OOE+Q0 S 29E-12 7 70E-12

Ru-1Q06 1 4582E402 96,319 97 140,074.70 000OE+00 1 40E+03 2.04E+03

Se-79 I 0137E405 96,319 97 140,074 70 0 O0E+00 9J76E-0t I 42E+00

Sn-126 4 392E45 96,319 97 140,074 70 000OE+00 4 23E+00 6 15E+00

Sr-90 7 6329E-01 96,319 97 140,074 70 000OE+Q0 7 35E+04 1.07E+05

Tc-99 3 9412E404 96.319 97 140 074 70 0 O0E+Q0 3 80E+01 S 52E+01

Th-229 I 6457E-12 96,319 97 140.074 70 000OE+Q0 1 59E407 2.31E407

Th-230 1 8822E-10 96.319 97 140,074 70 0 00E+Q0 1 81E405 2 64E405

Th-232 9 7601 E-1 7 96,319 97 140,074 70 000OE+Q0 9 40E-12 1.37E-11I

Tll 208 5 2722E407 96,319 97 140,074 70 0 00E+00 5 08E402 7.39E402

U-232 1 4925E406 96,319 97 140,074 70 000OE+00 1 44E-41 2 09E-01 Therral Power

U-233 Z.1113E-1 0 96,319 97 140,074 70 0 00E2+00 2 03E405 2 96E405 N~omnal Heat Bounding

U-234 I19528E406 96,319 97 140,074 70 000DE+00 I188E-01 274E-01 Output Heat Outp~ut

u-235 .g 7920E-09 96,319 97 0 00 2 28E403 1 34E403 228E403 (Watts) (watts)

U-2t6 1 1570E407 96,319 97 140,074 70 000OE+00 I 1E402 1 62E402 2-52E+03 3.57E+03

U-238 -1 7914E407 96,319 97 0 00 I 66E-01 I 49E-01 1 66E-01 Total Total

Y-90 7 6329E-41 96,319 97 140,074 70 0 OOEx00 7 35E+04= I 07E+05

Other Radionuclides 2 09E7+OS 3 04E+05

nL Template Selection Stunsaery, Bnu,,p Sumnr. rrnd Cbeclcs, -- S i8
Template Selection Summar

From SFD Used Basis for Parameter Ddiferences:

Reactor Moderator FAST FAST Tin Teiatle -as usd tor the W tOIbWn rieass.

Fuel Cladding SST SST The kuei mathes on at paramets exceot enrhment (uaven)
SOL HM Constituents Pu and U Pu and U

0OL Enrichment % 1010 30

Bumup Summary (MWd_ Basis for bumup used In estimate
From SD Estmiaed

Nominal | 
96

,
319 97 

tr bunLip taken kmt SFD andcoeritl ki Wit usan 6OL.70Z481kg
Bounding 140 074 70 fwbrig Wem taken tray SFD and Crnisted Io MWd Ls" B0L=702.4811kg

Checks

Estimated Bumup/
Sumu i MutIP Given Bumup Estimated EOL HM/Given EOL HM

Nominal 090_ _ 1ol
Boundang 1 31

'Reactor shutdown core removal, storage shipping or other date confrming that irracabon ceased tor fuel

'Tota buruip for all fuel associated with this worksheet must be dvkied by SOt heavy metal mass lo get specfic bumup values (MWd MT)

L
L

L-
L

DOEISNFIREP-078
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Fuel Radionuclide Inventory Worksheet

L Fuel atd lemplate Inormations,, - -

Fuel Hamr FFTF-TFA-CRBR-3 & CRBR-5
SNF ID I 322

Fuel Units & Desxr 2 - HEX ARRAY 217 ROD
Heavy Metal Mass BO.L= , EOL69 402kg
ROD Storage Site HANFORD

'Fuel decay start dale 1992

Estimates as of 2010

Template FFTF(FAST SST Ioto30e% Pu&U)

'Template Bunup(MWd) 50112

Template 8OL Heavy Metal Mass (MT) 0 0329181

Template Decay T1te 15 years

Estimated
Canister usage

ItSx15
0 40

.

I - , . f l a m m f S o u r-
_-_Ts rz, - m v ,,,, ,,,� ___. __ _

u1 1 ahlnssY o , . ... I .,n n - 1e

Ci/MWd From
TemplateRadionuclide

AC-227

n Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel En,

Fuel Bumup (MWd)
2 

Burnup (MWd) (Ci) Inventories(CI) Inventores(CI) Gi

5.116 34 5,738 65 U000E+00 7 03E-09 7 886E-09 Avg

5.116 34 5,738 65 1 44E+02 5 51 E+02 60E+02 ^ 0

hoton I-oa

nergy Photons/sec
roup (bounding)

;MeV

0150 2921E+14
Am-241
Am-242m
Am-243
C-14
CI-36
Cm-243
Cm-244

22

2

I E-03 5,116 34 5,73 I OBE+01 I 17+-01 uoL

0760E-04 5,116 34

I
6141 E-05 5,116 34 0 00E+00
A9A1443-I0 5I I1 5 0 00E+00

_ _
i

I

34E-01
75E-06

i 6 144E+13
3.545E+13

i17E-01

6 6092E-04 5,111 5,738 65 0 00E+00
5.738 65 0 00E+00

38E+00 01250 2648E+13

_ 0 2250 2 685E+13
2 9933E-03

Co-60 1.5934E-02 5.738 65 0 00E+00 81 14E+01 05 3750 412eE+13

Cs-134 4 634 5,738 65 0 00E+00 2 66E+02 0 5750 4 612E+14

Cs-135 47 5.116 34 5,738 65 8 I 22741-01 0 8500 1 344E+13

Cs-137 5.116 34 5,738 65 0
5,116 34 I D 2 46E+02 2 76E+02

t2500 1 344E+13
17500 2 208E.11
22500 7 431E+09
2 7500 7 753E+086 8447E-02 5,116 34

5 8479E-03
5,738 65 0 OE+00 3 50E+02
5.738 65 0 OOE+00 2 99E+01
5.738 65 0 OOE+00 4 57E+01

H-3 8 93
1-129 1.289
Ir-85 7.094
Np-237 2 654

OE-03 3 5000 8 767E+07
5 0000 2-809E+055,738 65 0 OOE+00 40E-03

5,116.34 5,738 65 0 0OE+ 63E+02 407E+02 70000 3210E+04

.36E-02 1 52E-02 11 0000 3674E+03

2 51 E-08 2 81 E-03 I
5.116 34 5,738 65 0 C

Pa-231
Pb-210

5,116 34 5,738 65

E-13 5,116 34
EzOt 5,1t1t6 34
E-02 5,116 34
E-02 5,116 34

5,738 f 13E-09 127E-09

'38 65 0 00E+00 121E+03

'38 65 0 OOE+00 1 47E+02
000 1 18E+03 998E+02
'38 65 6 OE+02 7 06E+02

O 00 2 69E+04 2 44E+04

1 36E+03
1 64E+02

Pu-240
Pu-241
Pu-242
Pa-226

2 0790E-02
-4 8316E-01
1.1052E-05

34 5,7
34 1 2 69E+04

2 23E-0134 5,738 65 60E-01
5,116 34
5 11634
5,11634
5,116 34

5,738 65 E+OO 2 94E-09 3 30E-09
E+00 281E-13 315E-13
E+0O 7A6E+01 8 37E+01

Sn-126
Sr-90
Tc-99

1 4582E-02
1 0137E-05
4 3922E-05
7 6329E-01
3 9412E-04

5 0 OOE+00
,t1 16 34 5.738 65 0 OOE+00

5, 16 34 5,738 65 0 OOE+00
5, 16 34 5,738 65 0 OOE+00

,1t9E-02

4 38E+03
226E+00
9 44E-09

Th-229
Th-230
Th-232
T-208
U-232
U-233
U-234
U-235

E-12 5,116 34
.-10 5,11634

I 115 '14

5,738 65 t
5,738 65 t
5.,733 65 r

63E-07 -

c-

99E-t13
70E-03

i
5
3

108E-06

60E-13
03E-03

52722E-07 5.11634 5.738 C E+00
AdE =. sse a 7 +00 7.64E-03 8 56E-03

: s t 08E^6 121E-06

Thermal Power
Nominal Heat Bouncing

Output Heat Output

(Watts) (Watts)
1 64E+02 1M3E+02

Total Total

-97920E-09 5,11634 0v 2 42E-04 1 926-04 2.

165 0 00E+00 5 92E-04 6

0 1 76E-02 1 67E-02 1

1 65 0 w0E+0 3 91E+03 4,
1 116.04 1

s - �- " �, - �,- Ir FAST IThe Tripiate was used or te tleVg easois

= S S T T e rs except enctanmte (unies)

Ilumup Summary (MWd)2
From SF0 Estimated

nh

Estimated Bumup/
Bumup MuftipiIer Given Bumup I Estimated EOL HNMGIven EOL HM

0 45 ] - - - 1 0 0-

W".llf I V _ . _
-L



Fuel Radionuclide Inventory Worksheet
L Fuel and Template Infwnrtami ,.

Fuel Name, FFTF-TFA-DEA-2
SNF 10 324

Fuel Units & Descr I- HEX ARRAY 217 ROD
Heavy Metal Mass 801= . EOL=34 606kg
ROD Storage Site HANFORD

'Fuel decay start date 1992
Estimates as of. 2010

Template FFTF (FAST. SST. 10 to 30- PFu & U)
aTemplate Bumup(MWd) 5011 2

Template BOL Heavy Metal Mass (UT). 0 0329181
Template Decay Teme: 15 years

Estimated
Canister usage

1 8"x1 5
1 020

IL. Estinutes ^- m xn Xs b Y. Yb | Gamma Sourceas

CVMtWd From Nominal Bounding Fuel Initial ActJvity Nomninal Fuel Bounding Fuel Energy Totalsse
Radionuclide Template Fuel Bumup(xMWd) Burnup (MWd)f (Ci)1 Inventonies(Cil Inventones(CI) Group (bounding)

Ac-227 1 3735E-12 346 6 92 000E+00 4 75E-12 951E-12 A015 4eV
Am-241 7 9527E-02 3 46 6 92 6 67E+01 6 70E+Ot 6 73E+01 0 0tS0 3 s43E+t2
Am-242m 21053E-03 346 6 92 0 00E+00 7 29E-03 1 46E-02 00250 1374E+11
Am-243 I 0760E-04 346 692 000E+00 372E-04 745E-04 00375 9422E+10
C-14 26141E-05 346 692 000E+00 905E-05 1 81E-04 010575 9982E+3 1
PA-36 34243E-10 346 692 000E+00 1 19E-09 237E-9 00850 4379E+10
C-243 66092E-04 346 692 000E+00 2629E-3 457E-03 0t250 3482E+tO
Cm-244 2 933E-03 3 46 6 92 0 00E+00 8 04E-02 2 07E402 02250 3270E+
CP-60 i 5934E-02 346 692 0 00E+00 5 51E-02 I lE-01 0.3750 I 797E+tO
Cs-134 4-6356E-02 346 6092 00 4E+00 1 60E21 3.21E41 0S0750 563E+
Cs-135 4 7693E-05 346 6 92 000E+00 1 65E404 330E44 0500 t.863E*tO
Cs-137 2-1113E+00 346 6092 00E+00 7.31E+O0 146E+01 12500 162tE+tO
Eu-154 4 8092E-02 346 692 0 E+00 66E-01 3 33E-01 17500 2668E+0
Eu-155 68447E112 3 46 692 000E+00 2 37E9 1 474E-1 22500 9267E+0
Fe-55 5 8479E-0 3 46 6 92 0 00E+00 02E-02 4 05E-02 er7500 1P1o E+r 6
H-3 8293001E43 346 692 000E+00 3109E-02 6i18E-02 3in000 2a61BOE+05
I-t29 1 2891E-06 346 692 0 00E+00 4 46E-06 8 92E-06 5O0000 6H629E+04
Kr-85 70941E-02 3 46 6 92 0 0E+00 2 46E4-01 4 1E-041 70000 7545E+03
N-,237 2 6541E406 3 46 6 92 0 00E+00 9 19E406 1 84E-05 II 0D00 8 623E+02
Pa-231 4 8970E-12 3 46 692 0 00E+00 I 69E-11 3 39E-1-
PtF21 0 2 2170E-1 3 3 46 6 92 000OE+00 7 67E-13 1 53E-12
PmrF147 2 3617E-01 3 46 6.92 0 00E+00 8 17E-01 I 63E+00
Pu-238 2 863614-02 3 46 6 92 0 8 E+00 9 91 E-02 1 98E-0T1
Pu-239 -3 5520E402 3 46 0 00 5 48E+02 5 48E+02 5 48E+02
Pu-240 2 0790E-02 3 46 6 92 Z78E+02 2 76E+02 269E+02
Pu-2411 -4 8316E-01 3 46 0 00 125E+04 1 25E+04 1.25E+0.4
Pu-242 1 1052E-05 3 46 6 92 7 42E 02 7 43E402 7 43E-02
Ra-226 5 7471 E-1 3 3.46 6 92 000OE+00 1 99E-12 3 98E-12
Ra-228 5d4957E-17 346 692 0E+00 I 90E-16 3 80E-t6
RuF106 I 4582E402 3.46 6 92 000OE+00 5 05E402 I 01E-01
Se-79 1 0137E05 346 692 000E+00 351E05 702E-05
Sn-126 4.3922E-05 3 46 6 92 0 00E+00 I 52E404 3 04E044
Sr-90 7 6329E-01 3 46 6 92 0 00E+00 2 64E+00 5 28E+00
Tc-99 3 9412E-04 3 46 6 92 0 00E+00 1 36E403 2.73E-03
Th-229 I 6457E-12 3 46 6 92 000OE+00 5 70E-12 I 14E-1 1
Th-2tO I 8822E-10 3 46 6 92 000OE+00 651E-10 I 30E-09
Th-232 9 7601E-17 3 46 6 92 0 00E+00 338E-16 6.76E 16
TF-208 5 2722E407 3 46 6 92 0 00E+00 1 82E406 3 65E-06

232 o 4925E406 3 46 6 92 0 00E+m 5a17E46 e 03E45 Thermal Power
F C233 2u11i3E-in 3g46 6 92 0aaa E+00 7e31E-10 1a46E-09 NominatH at eounding

U-234 1 9528E-06 3 46 6 92 000DE+00 6 76E406 1 35E-05 Outpt Heat Output
U-235 -9 7920E409 3 46 0 00 I112E404 1 12E404 1 12E404 (Watts) (Wfatts)
U-236 I 1570E407 3 46 6 92 000OE+00 400E4-7 801E4-7 2 82E+01 2JE+01
U-Z38 -1 7914E407 3 46 0 00 8 19E43 8 19E403 8 19E403 Total Total
Y-90 7 63Z9E-01 3 46 6.92 0 00E+00 2 64E+O0 5 28E+00
Other RadMonutitdes 750E+00 P 50Eant
m T Ericplate Se10c0on Surarar__ Bumxxrp, Sr__mary, aW Chis, e . -__Ar
Template Selection Summaoyu i

From SFD Used Bais for Parameter Dtrfrences
Reactor Moderator FAST FAST This Teamle gas uia kor te klt reaso i B t

Fud Cladding SST ssf This hW mnaes on a] paraeter except erimenit (unkror)
BOL Hr4 Constituents Fu and U PU anld U

BOL Enrichment # 10 lo 30

Bumup Summary (UWd) Basis for bumnup used in estimate:

Normnel Frm|I sia 3 46 Non"xa burrup taken trom SF0 and ommiels lo MWd using BOL-it 6tkg

Boundin, g 692 Big tip assured lo be tre nomrnat bumup,

Checks

Estinaled Buirnup
Blrut MuitkwI Gwen Bumup Estimated EOL HM/Given EOL HNM

Nom[_al o 9 oo_ 100
Boundingo 000 .

'Reactor shutdown core removal, storage, shipprng or other date conirimng that irradation ceased lor fuel

'Total bumuip for all assooated with this woriksheel must be dvided by BO6 heavy metal mass to get specific bumup values (MWdMT)

L
L

L,
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Fuel Radionuclide Inventory Worksheet

L Fuel and Template Information ,
Fuel Name FFTF-TFA-FC-1

SNF ID# 325
FuelUnts Descr 1 -HEX ARRAY 91 ROD
Heavy Metal Mass BOL. . EOLt=42584kg
ROO Storage Site HANFORD

'Fuel decay start dale 1992

Estimates as of 2010

Template FFTF (FAST SST 10 to 30%.. Pu & U)

'Template Bumup(MWd) 5011 2

Template BOL Heavy Metal Mass (T) 0 0329181
Template Decay Time 15 years _

Estimated
Canister usage

18"x15'
I 020

TI b
'tl FsV-: ta - - , m Xb bo YD uamma bources

I I .. _..

CI1MWd From Nommnal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

Template Fuel Bumup (MWd)f Bumup (MWdf (Ci) Inventones(Ci) Inventones(CI)
Energy PhotonsIsec
Group (bounding)

Radionuclide
Ac-227
Am-241
Am-242m

1.3735E-12 2,694 34 5.388 68 t
7 9527E-02 2.694 34 5,388 68

7 40E-09 4 Avg MeV
2 5 16E+02 00150 2717E+14

2 1053E-03 2,694 34 5.3886 13E+01 0 0250 S 64tSE+13

Am-243 1 0760E-04 2,694 34 +00 2 90E-01 BOE-01 0 0375 6 682E+13

C-14 2 6141E-05 2,694 3 0 00E+00 7.04E-02 A1E-41 O 0575

Cl-36 3 4243E-10 8 68 0 00E+00 923E-07 85E-06

Cm-243 6 6092E-04 5,388 68 0 00E+00 1 78E+00
5,388 68 0 00E+00 806E+00Cm-244

Co-60 434 5.388 68 0 00E+00 4

02250 2521E+13
0 3750 1296E+13
0 5750 4.830E+142,694 34 S,388 68 o +02

4-7693E-05 2,694 34 5,388 68 0 E-01 2 57E-01 08500 1 449E.13

Cs-1 37 1113E+00 2,694 34 E+03 1 14E+04 12500 1262E.13

F.. tR4 ,4 1 0192E-02 2,694 34 0 1 30E+02 2 59E+02

Eu-i 55 6 8447E-02
Fe-55 5 8479E-03

+00 1 84E+02 3 69E+02
0 OOE+00 1 58E+01 3 15E+01

I H-3
1-129

*. Kr-85
N_-21

B 93w0E-03 1868 OwE+00 241E+01 4

1 7500 2073E+11
22500 6978E809
2 7500 7279E+08
3.5u00 8 221E+07
5 O00 2 1t58E+05

7 0000 2 477.E+0
11 0000 2.836E+03

34 5,388 68 O0E+00 347E-03
34 5,38368 OOwE+00 191E+02

7
2,694 34 E-02

.-12 2.694 34 5,388 68 OC 2 64E-08
1 198-09<2,694 34 5,388 68

2,694 34 6 36E+02 127E+03

2,694 34 08E+00 7.72E+01 t.54E+02
r17PrO2 62tE+02~n

Pu-240
Pu-241
Pu-242

5,38868 3 64E+02 4
0 O0 1 64E+04 1

5,388 68 9 71 E-02 1

20E+02
.... .. 17E+02

76E+02
64E+04
57E-01E-05 2.694 34

.-I3 2.694 34 5 388 68 t 3 1OE-09

RU-106
Se-79
Sn-f26
Sr-90
Tc-99
Th-229

5 4957E-17
1 4582E-02
1 0137E-05
4 3922E-05
7 6329E-01
3 9412E-04

2,694.34
2,694.34
2.694.34

3 93E+01 7 86E+01
E-13 2 96E-13

2 73E-02 5 46E-02
1 18E-01 2 37E-01

5,388 68 0 OE+00 2 06E+03
5,388 68 0 08E+00 1 06E+00

4 11E+03

2,694 34
2,694 34
2,694 34
2 .694 34

9 76018 E-17
s 272"F2-07

5,388 68
Tl-2rlA

263E-13 526E-13
I 42E-03 2 84E-03
4 02E^^.3 80E4

-

U-232 tA925E-06 2,694 34

U-233 21113E-10 2,69434
U-234 1 9528E-06 2,69434

U-235 -9 7920E-09 2,694.34

U-236 1 1570E-07 2694 34

U-238 -1 7914E-07 2,694 34

E.00 526E-03 1 05E-02

Thermal Power
Nomiunal Heal BoTunding

Output Heat Output
(Watts) (Wattsm1 A7-lrPi 1i2EA4 I d7F4A

_ _ __ _ _ : _ _ _ _

5,388t668 000E:+0 191Z.Ad 6 5'ftF-n5 I S 14Ei.1 1-52E+02
~- - - I- -4J2 1 a-t E

'E42 Ut02E42 1 07E4
E+00 206E+03 4 11E+03

I Mal I U.,

Y-90
- Other Radionuclides

Ill. Tersplate Setecti

* rT;r7Wate Selection '

7 6329E-01
E i 4E-03 1 17E+04

ary.Bsup Sum I Checks -,_

_ , . ._ .

n SFD D U edt asms raranicer uIuuucnr es-

Reactor Moderator FAST I FAST

Fuel Cladding SST SST
BOL HM Constituents Pu and U _u an t U

BOL Enrichment . 10t to 30

ThIE Teqlate was used tcr Ue loilowirg easos
Thm id nrialdes on at parameters escept ervidirdt (uriluwn)

=_- - _ _.... . . O-ic. tor .. b .- Iras In -1ti-vti
.... umP -. umm-y IM. .-r Ra---su

From SFD I Estimated
..

I _ __ . _

Nominal
Bou-d-n

2,69434
_ 53886

Norral biurr taken trom SF0 and roreerted to MWd usng BOLn45 283kg

Bouridag turn assured b be Wm noitnal ttnup
fy _,__ _.

Esterated Bumupt
Bumup Mu ler Given Buup Estnated EOL HM/Gven EOL HM

Nomnal I 0 39 10

-_9alm I I7
'Reactor shutdown core removal storage, shipping or cfier date confimsirg tiat Irradiaboin ceased for fuel

'Total burniup for at fuel associated with Bis worksheet must be divdkd by EO1 heavy metal mass to get spedhc bumup values (MWd'LM)

DOEISNFIREP-078
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Fuel Radionuclide Inventory Worksheet
L Furt and Template Irnfborrion _,,,z -,,

Fuel Name. FFTF-TFA-MFF-1 & IA (CDE)
SNF ID #- 330

Fuel Units & Descr 2 - HEX ARRAY 169 ROD
Heavy Metal Mass BOL. . EOLB8&107kg
ROD Storage Site HANFORD

'Fuel decay start date 1992
Estimates as of 2010

Template, FFTF (FAST. SSIT 10 to 30%. Pu & U)
'Template Burnup(MWd): 5011 2

Template BOL Heavy Metal Mass (MT). 0 0329181
5flPICV.y n fU - va-.

Estimated
Canister usage

18"x15
0 40

iH. Estimates - m X Xb b Y. y, Gamma Sources

Photon Total
CilMWd From Nominal Bounding Fuel Intial Activity Nominal Fuel Bounding Fuel Energy Photonstsec

Radionuclide Template Fuel Bumup (MWd?) Bumup (MWd)' (CI) tnventornes(Ci) Inventories(Ci) Group (bounding)
AC-227 1 3735E-12 10.382 82 20,765 65 0 OOE+00 1 43E-08 2 85E-08 Avg MeV
Am-241 7 9527E-02 10382 82 20,765 65 1 90E+02 1 02E+03 1 84E+03 0 0150 1 039E.15
Am-242m 2 1053E-03 10,382.82 20,765 65 000E+00 2.19E+01 4 37E+01 00250 2251E.14
An-243 1 0760E-04 10,382.82 20.765 65 0 OOE+00 1.12E+00 2 23E+00 00375 2575E+14
C-14 26141E-05 10,382.82 20.76565 000E+00 271E-01 543E-01 00575 2178E+14
CI-36 34243E-10 10,382 82 20.76565 000E+00 356E-06 7.11E-06 00850 1283E+14
Cm-243 66092E-04 10.38282 20.76565 000E+00 686E+00 1 37E+01 01250 9581Ev13
Cm-244 2 9933E-03 10.38282 20,765 65 000E+00 3 11E+01 6.22E+01 02250 9715E913
Co-60 1 5934E-02 10.38282 20,76565 000E+00 1 65E+02 331E+02 03750 4995E813
Cs-134 46356E-02 10,382.82 20.76565 000E+00 481E+02 963E+02 05750 1669E+15
Cs-135 4 7693E-05 10 382.82 20,765 65 0 00E+00 4 95E-01 9 90E-01 0 8500 5.585E.13
Cs-137 21113E+00 10,38282 20,765 65 000E+00 219E+04 438E804 12500 4863E+13
Eu-154 48092E-02 10,38282 20,76565 000E+00 499E+02 999E802 17500 7989E+11
Eu-155 68447E-02 10,38282 20,76565 000E+00 7.11E+02 1 42E+03 22500 2689E+10
Fe-55 5 8479E-03 10Q382 82 20,765 65 0 00E+00 6 07E+01 21 E+02 2 7500 2.805E+09
H-3 8 9300E-03 10,382 82 20,76
1-129 1 2891E-06 L3.765 65 0 00E+00 2 76E-02 .51E-02 I 11 000 9 040E+03

0,382.82 20.765 65 000E+00 5 08E-08 -02E-07
Pb-21 0 2 2170E-13 10.382.82 20.765 65 0 00E+00 2 30E-09 4 60E-09
Pm-n147 2 3617E-01 10,382 82 20.765 65 0 0OE+00 2.45E+03 4 90E+03
Pu-238 2 8636E-02 10,38282 20.765 65 0 00E+00 2.97E+02 5 95E+02
Pu-239 -35520E-02 10,38282 000 1 56E+03 119E+03 1 56E+03
Pu-240 2 0790E-02 10,38282 20,765 65 7 92E+02 1.01 E+03 1 22E+03
Pu-241 -48316E-01 10Q38282 000 356E+04 306E+04 356E+04
Pu-242 1 1052E-05 10,382.82 20,76565 2 21E-01 326E-01 441E-01
Ra-226 5 7471E-13 10,38282 20,765 65 0 0OE+00 5 97E-09 1.19E-08
Ra-228 5 4957E-17 10,38282 20,76565 0 00E+00 5.71E-13 1 14E-12
Ru-106 1 4582E-02 10,382.82 20,76565 000E+00 1 51E+02 303E+02
Se-79 1 0137E-05 10,38282 20,76565 000E+00 1.05E-01 211t-01
Sn-126 4 3922E-05 10,38Z82 20,765 65 0 00E+00 456E-01 9 12E-01
Sr-90 7 6329E-01 10,382.82 20,765 65 000E+00 793E+03 1 59E+04
Tc-99 39412E-04 10,38282 20,76565 000E+00 409E+00 818E+00
Th-229 1 6457E-12 10,38282 20,76565 0008+00 1.71E-08 342E-08
Th-230 1 8822E-10 10.38282 20,76565 000E+00 1 95E806 3918E06
Th-232 97601E-17 10,38282 20,76565 000E+00 101E-12 203E-12
Tl-208 52722E-07 10,38282 20,765 65 000E+00 547E803 1 09E-02
U-232 1 4925E-06 10.382-82 20,765.65 0 00E+00 1,5E502 310.E02
U-233 2 1113E-10 10,38282 20,765865 OOE+00 219E806 4388E06
U-234 1 9528E-06 10,382 82 20,765 65 0 00E+00 2M038-2 4 068402
U-235 -97920E809 10,38282 000 3.20E-04 218E-04 320E-04
U-236 1 1570E-07 10,38282 20,76565 000E+00 120E-03 2 40E-03
U-238 *-7914E807 10.38282 0 00 233E802 2 14E802 2 33E-02
Y-90 7 6329E-01 10.382 82 20.765 65 0 00E+00 7 93E+03 1 59E+04
Other Rackonuclides 225E+04 4 50+04
nL Template Selectiem Sunrnary. Burnup Summarry, and Checdna -- _-_ ___'___ __'d_ ____

Template Selection Summary
From SFD Used Basis for Parameter Differences:

Reactor Moderator FAST FAST ThE Temrplatewas Led fortre snrgmreS=

Fuel Ctadding SST SST This iel mnatce or all parameteis eicept eforrt (unrsni)
BOL Ht4 Constituents Fu and U Fu and U

BOL Enrichment % 10 to 30

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

Nominal 10.38282j Nninal tiip tabLn ki SF0 atd omensted o -Md usng OL=9SE9lig
Bounding 20 765 65 aSoudet bamep asaed o he trce vrmel tume

[Checks -

L

Thermal Power
Nominal Heat Bounding

Output Hseat Output
(Watts) (Watts)
Z91E+02 5.24E+02

Total Total

L

Estimated Bumup/
Given BumupBunnup Muftipliar

Nomhial
Boundrn

069
Estimated EOL HtNGiven EOL HM

1 100
138

W _ _

'Reactor shutdown core rermoval storage, shipping or other date confirmang hat irradabon ceased for iuel
5
Total burnup for all iue associated wrth ts workisheet must be divided by BOL heavy metal mass to get specifc bumup values (MWd'MT)

DOE/SNF/REP-078
Revision 0

March 2003
Page C-18 o8 C-51



Fuel Radionuclide Inventory Worksheet

L Fael asnd Template lnfntion, .

Fuel Name FFTF-TFA-P0-2 4 & 5
SNF ID 4 333

Fuel Units & Descr: 3 -HEX ARRAY 169 ROD
Heavy Metal Mass BOL= EODL13125ig
ROD Storage She HANFORD

'Fuel decay start date 1992
Estenates as of 2010

Template FFTF (FAST. SST 10 to 30%rO Pu & U)

'Tempbate Burnup(Mwd) 50112
Template BOL Heavy Metal Mass (MT) 0 0329181

Template DecaY Time 15 years

Estimated
Canister usage

t8ixtt
060

.

I r..--.
X W r A AS _ f AP- m U yn . ...... ,U.n oai t , m n ^

Ci/MWd From
Radionuclide Templati

Ac-227 1 3735E-1
Am-241 7.9527E-(
Am-242m 2 1053E-(

a

Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

Fuel Bumup (MWd)' Bumup (MWd)
2  

(Ci) Inventones(Ci) Inventones(CI)

10,725 31 11.35960 000E+00 1 47E-08 1 56E-08

10,72531 11,35960 274E+02 1 13E+03 1 18E+03

10,725.31 11,35960 000E+00 226E+01 239E+01

10,725.31 11,35960 0 00E+00 1 15E+00 1 22E+00

Photon Total
Energy Photons/sec
Group (bounding)

Ava MeV
0 0150 5775E+14_t

o 0250 1 233E+14
0 0375 I 409EIF14

Am-243
G-14 10,725 31 11,359 60 2 8E0E1 2 97E-01 0 0575 1215E 14

E-10 10,725 31 11 367E-06 3 89E-06 0 0850 7018E+13

6 6092E-04 10,725 31

Cm-244 2 9933E-03
0
0
a

E+00 7 09E+00
OOE+00 3 21E+01 34

7 51 E+00 0 1250

Co-60 1 5934E-02
Cs-134 4 6356E-02
Cs-135 4 7693E-05
Cs-137 2 1113E 3 0

11.359 60 OOE+00 I 71E+02 2Z733E+13
9 129E+1411.359 60 O0E+00 4

11.359 60 b 00E+00 I 5 42E-01 0 8500 3.055E+13

10.725 31 11.359 60 0C 2 40E+04 12500 2660E.13
_ _

Eu-1 54 10.725 31 11359 60 DI 2 5 46E+02 1 7500 4.370E+11

Eu-1 55
Fe-55

10.725 31 11,35960 OC E+02 7 78E+02 2.2s00 1 471 E+1 0

10.725.31 11.359 60 6 27E+01 64E+01 2 7500 1.535E+09

10,725.31 9 58E+01 01 E402 3 sooo 1 735E+08I -129 1.2891E-06
Kr-85 7 0941E-02
Np-237 2 6541E-06

10,72531 E+0O 1 38E-02 46E-02 50C
0 OOE+00 7 61E+02 106E+O

O 0 OOE+00

Pa-231 4 8970E-12 11.359 60 0 0OE+00
2 85E-02 7 135E+03

B , PP 5 21 0
Pm- 147
Pu-238
Pu-239
Pu-240
Pu-241
Pu-242
Ra-226
FRa-228

Ru-1Q6
Se-79
Sn-1 26

2 217C 11.359 60 0 OOE+00
-01 10.725 31
E02 10.725 31

11,359 60 i
11,359 60 I

2 68E+0 3
3 07E+02 3 25E+02

-3 5520E-02
2-0790E-02
-4 8316E-01
1 1052E-05
5 7471E-13
5 4957E-17
1 4582E-02

10,725 31
10,725 31
10,725,31

0 00 2 256+03 1 87E+03
11.35960 1-14E+03 1 37E+03

000 5.13E+04 461E+04
11,359 60 305E-01 4.23E-01
11,359 60 0OOE+00 616E409
11,359 60 0 OOE+00 5 89E-13
11,359 60 0 OOE+00 1 56E+02

2 25E+03
138E+03
5 13E+04
4 30E-01
6 53E-09
6 24E-13
1 66E+0210.725 31

10,725 31
10,725 31
10,725 31

11,359 60
11,359 60 I
11,359 60 C

109E-01 1 1SE-01
471E-01 4 99E-01

6329E-01
9412E-04
6457E-12

E+OO I 19E+03 I

F O OOE+00 4 23E+00
I 0 OOE+00 1 77E-08

867E+03
48E+00
187E48

Th.-229
Th-230 I 8822E-10
Th-232 97601E-17
T'-208 5.2722E-07
U-232 I 4925E-06
U-233 2 1113E-10

10,72531 11,35960 OOE+00 2
10,72531 11.35960 00OE+00 1
10,725,31 11,359 60 0 OOE+00

10,725,31 11.35960 0OOE+00 1

10,72531 11,359 60 00QOE+00
10,725 31 11,359 60 0 OOE+00
10,725 31 000 4 61EE-04
10.72531 11,35960 00OE+00 i

10,725 31 0 00 3 36E-02
10.725 31 11,359 60 0 OE+00 8

2

99E-3
t 70E42 Thermal Power

2 40E-06 2
2 22E027

Nommal Neaat Boundti
Output Heat Output

U-234 1 95:
U-235 -9 79
U-236 1 15
U-238 -1 79

- Y-9O 7 63
W Other Radionuclides

920E-09
70E-07

4 4 61E-04 (W atts) (Watts)
I 1 31E-03 3,3E302 3.58E+02

2 3 36E-02 I Total Total
3 8 67E+03

I1I. Tepa Selection Sunnma-r. Bt

- Template Selection Summary
From SI

Reactor Moderator J F .IF

Fu I .- .^= [- rwT

; V�__,"-11,�, ,, �

2 32E+04 2 46E+04 I

-1Bases for Parameter Differences:'0 _

I
BOL NM Constituents FPu and U Pt

rA~l _. A._At v- t

FAST -

SST
auri~d U

tn i-s it0

rh. TwrqOae was re tr ate p rissag reasoris
rhis Wa Ivlciet am t paaraelam iircept wirahd iriil (ardavn)

Bumup Summary (MWd)a From_______7_2 Basis for burnup used In estimate:

Fro SF= E stim a"ted

Nomial 10 725 3 tat tP Lken from SF0 ard cmened lo tWd usrg B60t141 995kg

Boundig 113 59 6tBoo* tx km lakt hrt SFD and riverled to lAMd wrg Ot L141 995kg

Checks

Estmated Bumupl
Bumup Lultl | Grren Bumnup Estimated EOL HMlGiven EOL NM

Nominal 0 _5v| _l__ 0

Boundmg 0 531 __ _ _ _ _ _ _ _ _ _ _ __b 1
Reatorshaowncor rmovl sorae. lspiig o oter 810coiiiiitig nali-r--a-r -- a---uru

Reactor shtAdorwn aore removal sorlge. dsippgloer ot ber daiedeonblryf hataia l massto getselibtivalus

'Total bumup for ^All fuel assoaiated with this workesheet must be CWeded by SOL heavy metad mass to get apedtlic bumnup vadues [MWdlKMT

DOE/SNF/REP-078
Revision 0
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Fuel Radionuclide Inventory Worksheet
L Fuel and Temlplate Inrfornmiti ,

Fuel Name FFTF-TFA-SRF-3&4
SNF ID t 334

Fuel Unhts & Deser 2 - HEX ARRAY 91 ROD
Heavy Metal Mas: BOL- . EOL=85 81kg
ROD Storage Site. HANFORD

'Fuel decay start date. 1992
Estimates as ot 2010

Template FFTF (FAST. SST, 10 to 30Y., Pu & U)
'Template Bumup(MWd). 5011 2

Template BOL Heavy Metal Mass (MT) 0 0329181
Templste Decay mTe ISyears

Estimated
Canister usage

18xt5'
1 040

U. Esbrnates X I m X. x1 b Y. Yb I Gamma Sources

C&/MWd From Nominal Bounding Fuel Initial Activtty Nominal Fuel Bounding Fuel
Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)'
Ac-227 1 3735E-12 3.63159 3,95360 0
Arn-241 7 9527E-02 3,631 59 3,95360 1
Am-242m 2 1053E-03 3.631.59 3.953 60 0

(Ci) lnventorles(Cil trnventorles(CII

Photon Total
Energy Photons/sec
Group (bounding)

Avg MeV
0 0150 2052E6.14

010E+00 7
Am-243 1 0760E-04 3,631.59 3,95360 000E+00
C-14 26141E-05 3,631.59 3,95360 000E+00 9 49E-02 1.03E-01 00
C1-36 3 4243E-10 3.631.59 3,953 60 0006E+0 1.24E-06 1.35E-06 0 0o50

Co-60
Cs-134

6 6092E-04
2 9933E-03
1 5934E-02
4 6356E-02
4 7693E-05

3,631.59
3,631.59
3,631.59
3,631t59
3.631t59

3,953 60 0 00E+00 2 40E+00 2 61E+00
0 O0E+00 I 09E+01 1 I8E+01 I 0 2250 1.850E+13

01250 1 825E+13

O S79E+01 6 30E+01 0 3750 9 512E.12
1 83E+02 05750 3 177E+14

Cs-35 3.953 60
Cs-137 2 1113E+00 3.631 59 3.95360 0

0 8500 1 063E+13
1 2500 9259E+12

Eu-154 4 8092E-02 3.631.59 3.953 60 0 00E+00 1 7
Eu-155 6 8447E-02 3,631 59 3.953 60 0 00E+00 2 49E+02 2 71 E+02

5 8479E-03 3,631 59 3,953 60 0 00E+00 2.12E+01 2 31E+01 Z7500 5.344E+08
0 00E+00 3 24E+01 3 53E+01 3 5000 6.057E+07

1-129
Kr-85

4 68E-03 5 10E-03 5 0000 2.663E+05

ND-237 2 6541 E-(
Pa-231 4 8970E-12 3.631 59 3.953 60

80E+02
05E-02
94E-08

877E-10
34E+02
13E+02

7 0000 3 040E.04
11 0000 3 478E+03 L

II
Pb-210 2.2170E-13 3.631 59 3.953 60 0 OOE+00
Pm-147 23617E-01 3,63159 3,95360 DOOE+00 586E02

04E+022 8636E-02 3,631 59 3,953 60 0 OOE+00
1 42E+03 29E+03 42E+03

Pu-240
Pu-241

02E+02
-4 8316E-01 3.631 59

Pu-242 1 1052E-05 3.631 59 3.953 60 1
Ra-226 57471E-13 3,631 59 3.95360 000E+00 2 09E-09

6OOE+00 200E-13 217E-13
0 OOE+00 5 30E+01 5 77E+01

Se-79
Sn-126

-02 4 01E-02
4 3922E-05 1 74E-01

Sr-90 7 6329E-01 3 631 59
Tc-99 3 9412E-04 3,631.59 3,953 60 0 00E+00
Th-229 1 6457E-12 3.631.59 3.95360 0 OOE+00
Th-230 1 972E-10 3,631 59 3,953 60 0 006+00 684E-07 7.44E-07

9 7601 E-17 3,631 59 3,953 60 0 OOE+00 3 54E-13 3 86E-13
5 2722E-07 3,631.59 3.953 60 000E+00 1.91E-03 208E-03

. -1- . I~ 5.4z-3 I 90-0- Ibra oe

21113E-10 3w631 59 3.95360 000D+00 7.67E-07 8.35E-07 Nominal Heat Bounding
1 9528t-06 3,631 59 3,953 60 0 wOE+00 7 09E-03 7.72E-03 J Output Heat Output
-97920E609 3,63159 000 .291E-04 255E-04 2.91E-04 (Watts) (Watts)U-235

U-238
Y-90
Other Radionuclides

0 D0E+00 4.20E-04
212E-02 2 05E-02

4-57E-04 I 1.46E32 1,87E.02

2 12E-02
3 02E+03
8 57E+03

Total Total

Tentplate Selection Sumrnary

From SFD Used Basis for Parameter Drferences,
Reactor Moderator FAST FAST Ths Ternlate as used for tekoiMn" ream

Fuel Clng SST SST Ths lad matses ot at pwset exceit emdenit (Wlksan
0OL HM ConstItuents U Pu and U

aOL Enrichmenl % I 10to30

Bumup Summary (MWd? Basis for bumup used in estimate:
From SFD, Estamated

Nomrnal 363159 NWi"ahl laitakls o SF0and oeled to MWd usa BOtL=89 448kt
Bounding | 3 95360 Bo60 drig d r ntaken Irom SF0 and comveed is WMd usN B0L=9 448kg

Ichecks

L
LI
iI

Estimated Bumupl
Given BumupBumup Muftiplier Estimated EOL HMJGiven EOL HM

I 00Nominal
BouindingI

'Reactor shutdown. core removal, storage siopping or other date co0lrmwig Viat irradiation ceased for kuid

'Total bunuP lo alt fuel associated waS ths worksheet must be dvided by 6OL heavy metal mass to get specilic burnup values (MWdMT)

DOE/SNFlREP-078
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Fuel Radionuclide Inventory Worksheet

L Fuel and Template 1nfoatioi _ ;
Fuel Name FFTF-TFA-UO-l

SNF ID# 335
Fuel Units & Descr 1 - HEX ARRAY 217 ROD
HeavyMetalMass E)L= EOtL=35012kg
ROD Storage Site HANFORD

'Fuel decay start date 1992 Canister usage

Estimates as of: 2010 180x15

Template FFTF(FAST SST I0to30.O- Pu&U) 020

'Template Bumup(MWd) 50112
Template BOL Heavy Metal Mass (MT) 0 0329181

Template Decay Time 15 years v _I _______________

0 Ib
IT _ t, t_ m D) YD uama su-e

I W--t- Tla

Nominal Bounding Fuel In1tial Activity Nominal Fuel Bounding Fuel

Fuel Bumup (MWd)' Bumup (MWd)
5

(CI) lnventones(CI) lnventones(C)
Energy Photons/sec
Group (bounding)

Radionuclide Template
Ac-227 1 3735E-12
Am-241 7 9527-02

.- u -- MC ..

1.229 60 0 00tE+00 I 15Et-09
=

1

01 jrtW

Am-242m

Avg M-V

2 1053E-( 1229 60 0 00E+00 1 76E+00
67E+02
59E+00
32E-01

3 21E-02
i 21E-07

Am-243 1 525E+13
1.370E+13C-14

CI- _

835 27 1,229 60 0 C
4E-10 835.27

E-04 83527
E-03 35.27

1,229 60 OC 00850 7S97E+12
E-1 t8 13E-01 01250 5676E+12

2 9933E O 50E+00 3 68E+00 02250 5753E+12

1 5934E-02 83527 )0 0E+00 33E+01 1 96E+01 0 3750 2 959E+12

Cs-134 4 63564-02 0 00E+00 3 87E+01 5 70E+01 0 5750

Cs-135 4 7693E-05 5 86E-02 0 8500

Cs-137 2 1113E+00 1.22960 0 OOE+00 1 76E+03 2 60E+03

Eu-t 54 a 1An 1229 60 0 OOE+00 4 02E+01

Eu-t 55 6 1,229 60 0 OOE+DO 5 72E+01

Fe-55
H-3

835 27 t1229 60 0 O6E+O0
2 2500 1 592E+09
27500 1 662E+08
35000 1 887E+07835 27 t 10E+01

835 27 1,229 6 1 59E-03 50000 9 186E+04

7 094t E-02 83527 5 93E+01 8 72E601 7 0000 1 1206+04

2 6541 E-06 :+DO 2 22E-03 3 26E-03 11 0000 1281E+03

Pa-231 4 8970E-12 3 O OOE+OO 4 09E-09 6 02E-09

P6-21 0
Pm-147
Pu-238

I Pu-239
Pu-240

2 2170E-13 83527
2 3617E-01 835.27
2 8636E-02 835 27
-3 5520E-02 835 27
2 0790E-02 835 27

1.229 60 OOE+00 1t 5E-10
1,229 60 0 OOE+00 1 97E+C
1,229 60 0 OOE+00 2 39E+O

0 00 5 67E+02 5 38E+C
1,229 60 2 88E+02 3 06E+O

2 73E-10
2 90E602
3 52E+01
5 67E+02
3 14E+02

o 07= ^7 A S

-01O 835 27 Vt.

Ra-226
Ra-228
Ru-t06
Se-79
Sn-I26
Sr-90
Tc-99

1 1052E-05
5 7471E-13
5 4957E-17
1 4582E-02
I 0137E45

835 27
835 27 0 OOE+00

O OOE+0O

8
4

25E+04 1t29E+04
61 E-02 9 05E-02
80E-10 7 07E-10
59E-14 6 76E-14

E-05 83527
E-41 83527

3 9412E-04 83527

1,229 60 0 00E+00 1.22E+01
1t229 60 0 OOE+00 8 47E03
1229 60 0 OOE+00 3 67E-02
1t229 60 0 OOE+00 6.38E402
1,229 60 0 OOE+00 3 29E-01
1,22960 0 OOE+00 1 37E609
1,229 60 0 OOE+00 1 57E-07
1,229 60 0 OOE+00 81SE-14
1.229 60 0 OOE+00 4 40-E04

1 79E+01

-

Th-229 1 6457E-12 835 27
Th-230 1 8822E-10 835 27
Th-232 9 7601E-17 83527
TI-208 52722E-07 835 27

U-232 I 1 4925E-06 835 27

U-233 2 1113E-10 83527
U-234 1-9528E-06 83527
U-235 -9 7920E-09 83527
U-236 1 1570E-07 83527

U-238 -t 7914E-07 83527

9 39E+02
4 85E-01
2 02E-09
2 31E-07
120E-13
6 48E-04

1'M2960 0 OOE+00 125E-03 1 84E-03
- I 99 6n n- 00+0 1-7hE0

1,229 60 0 E+00 1 63E-03
0 00 1 16E-04 1.08E-04

1,229 60 0 E+00 9 66E-05

0 00 8 48E-03 8 33E-03
1,229 60 0 E+00 638E+02 i

1 81 E+03

2 40E-03
1 16E-04
1 42E-04

Thermal Power

Nominal Heat Bounding
Output Heat Output
(Watts) (Watts)
461ES01 554E+01

Total Total

Y-90
Other I
1II.Te

71

emplate Selection Summary
I From SFD Basis for Parameter Differences-

Reactor Moderator FAST FAST T

Fuel Cladding S 55T T

BOL HM Constituents Pu and U Pu and U

BOLEnr hmentI i 10 to 30 _

rhs Termplae was ued for le -oleeg reasons
as lad matldes on al pawrnelels except ervdchment (unrkown)

[
Deee -s { Ir« e+iFBurnup Summary (MWd)'

Fromf
aur ournup used an reua.,ac

Estinated

83527

1229 60

Nonmnal bunup taken Irom SFD rnd roened to MWd wsig BL35.8t3kg

Boundidg bup tabken Iam SF0 and cred to WMd usng Bct35.848kg

Checks
Estiatoed Bumup/

Burnup Mulliplier Gm:en Burnup

Nomiml _ 0915n43
'Reactor shutdown, core removal storage shippring or other date coninrming that irradation ceased for tuei

'TotWl burr, for an tuel associated with hs worksheet must be dvided by BOL heavy metal mass to get spedfic bumuW values (MWd'MT)



Fuel Radionuclide Inventory Worksheet
L F-l and Templtate lnfornau nion ,

Fuel Name: FFTF.TFA-WEO18 & WBO42
SNF ID 4: 338

Fuel Units & Descr 2 - HEX ARRAY 61 ROD
Heavy Metal Mass: BOL. EOL_94 984kg
ROD Storage Site HANFORD

'Fuel decay start date: 1992
Estimates as of 2010

Template FERMI (Fast. Zirc. 10 to 40%., U)
'Template BumuptMWd): 58 6725048

Template 8OL Heavy Metal Mass (MT). 0 018774
Temolate DecaY Tim, 15 years

Estimated
Canister usage

1 8xI5
0 40

11. Estimates, - Inm Xs x. b Y. Y Gamma Sources

Photon Total
Ci/MWd From Nominal Bounding Fuel Inittal Activity Nominal Fuel Bounding Fuel Energy Photonstsec

Radionuclide Template Fuel Bumup (MWdW Bumup(MWd)O (Ci) Inventores(Cil Inventones(Ci) Group (bounding)
Ac-227 2 1509E-08 1,20437 t.348 90 0 00E+00 2 59E-05 2 90E-05 Avg. MeV
Arn-241 4 6529E-07 1,20437 1,34890 0 00E+00 5 60E-04 6 28E-04 00150 1 446E+14
Am-242m 0 OOOOE+00 1,204 37 1.348 90 0 00E+00 0 OOE+00 0 00E+00 0 0250 3066E+13
Arm-243 83923E-15 1,20437 1,348 90 000E+00 I 01E-11 1 13E-11 00375 2665E+13
C-r4 2.1765E-05 1,20437 1,34890 0 OE+00 2 62E-02 2 94E-02 00575 2799E+13
CI-36 55188E-08 1,20437 1.34890 00OE+00 665E-05 744E-05 00850 1720E+13
Cm-243 2 5208E-14 1,20437 1.34890 0 00E+00 304E-11 340E-11 01250 1112E+13
Cm-244 1.1259E-15 1,20437 1,34890 0 00E+00 1 36E-12 1 52E-12 02250 1452E+13
CO-60 2 9094E-02 1,204 37 1,348 90 0 00E+00 3 50E+01 3 92E+01 03750 6647E+12
Cs-134 51932E804 1,20437 1.34890 0 00E+00 6 25E-01 7 0tE-01 05750 1102E+14
Cs-135 4 4996E-05 1,204 37 1,348 90 0 00E+00 S 42E-02 6 07E-02 0 8500 1 064E+12
Cs-137 2 1867E+00 1,204 37 1,348 90 0 00E+00 2 63E+03 2 95E+03 12500 3.267E+12
Eu-154 92837E-04 1,204 37 1.348 90 0 00E+00 1 12E+00 .25E+00 1 7500 2705E+10
Eu-t 55 2 31 80E-02 1,204 37
Fe-55 Z9332E-03
H-3

= 5 0000- L1.348 90 0 00E+00 69E+02 90E+02 I 70000 1249E+01
1.204 37 1.348 90 000E+00 3 99E-3 4 46E-03 110 o0o 1262E+00

Pa-231 7 8640E-08 1,204 37 1.348 90 0 00E+00 947E-05 1 06E-04
Pt-210 74277E-13 1,20437 1t34890 000E+00 895E-10 1 00E-09
Pm-147 2 2856E-01 1,204 37 1,348 90 0 00E+00 2 75E+02 3 08E+02
Pu-238 2 0095E-04 1,204 37 1,348 90 0 00E+00 2 42E-01 2 71E-01
Pu-239 1 9481E802 1,204 37 1,348 90 0 00E+00 2 35E+01 2 63E+01
Pu-240 6 8056E-05 1,204 37 1,348 90 0 00E+00 820E-02 9 18E-02
Pu-241 1 0939E805 1.204 37 1,348 90 0 00E+00 1 32E-02 1 48E-02
Pu-242 43751E-13 1.20437 1,34890 000E+00 527E-10 590E-10
Ra-226 4 042BE-12 1,204 37 1,348 90 0 00E+00 4 87E-09 5 4E-09
Ra-228 21032E.11 1,20437 1,34890 000E+00 253E-08 2 84E-08
Ru-106 2 9077E-04 1,204 37 1,348 90 0 00E+00 3 50E-01 3 92E-01
Se-79 1 6492E-05 1,204 37 1.348 90 0 00E+00 1 994-02 222E-02
Sn-126 3 7564E-05 1,204 37 1,348 90 0 00E+00 4 52E-02 5 07E-02
Sr-90 1 9396E+00 1,20437 1,348 90 0 00E+00 2 34E+03 2 62E+03
Tc-99 44842E8-4 1,20437 1,34890 000E+00 540E-01 605E-01
Th-229 1 8544E-11 1,20437 1,34890 000E+00 2 23E-08 250E-08
Th-230 9 0605E-10 1,204 37 1,348 90 0 00E+00 1 09E-06 1 22E-06
Th-232 23674E-11 1,20437 1,34890 000E+00 285E-08 319E-08
TF-208 7 0323E-09 1,204 37 1.348 90 0 00E+00 8 47E-06 9 49E-06
U-232 1 9106E-08 1,20437 1.34890 0 00E+00 2 30E-05 2 58E-05

L

1,348 90 0 00E+00
1.348 90 0 00E+00 5

17E-05 1 31E-05
i88E-03 6 58E-03

Thermal Power
Nominal Heat Bounding

Output Heat Output
(Watts) (Watts)-2 3191 E-06 1,204 37 0 00 5 33E-02 05E-02 5 33E-02

1,204 37 1,348 90 0 00E+00 1.52E-02 1 70E-02 3 o18E+01 327E.01

1.204 37 000 2 41E-02 2 40E4-2
1 9396E+00 1.204 37 1.348 90 0 00E+00 2 34E+03

22
2

414-02 Total Total
62E+03

Other Radionucldes 2 62E+03 2 93E+03

TIL Template Selec&k11s Sumary. Burnup Snurmn . anmd Checks r

Template Selection Summary
From SFD Used Basis for Parameter Difflerences:

Reactor Moderaor FAST FAST Tis TeTlpate was tee tr tie kilowsig resm
Fuel Cladding ST ss ZRC The tfpLae s a gooa alpisatin sace 18 s a FAST. Urausn luel

BOL HM Constdtuents U U
BOL Enrichment % 10 toA 40

Bumup Summary (MWd) Basis tor bumup used In estimate:
From SFD Estimated

NSu mar | 1204 37INceati turnup taken from SFD an verleilrd Is MWd Lr Ba=435kg
Boundc=| 1,348 90 BisMig bibn taken ftI SF0 and oened ts bWid usig B0146,ig

Checks

Estimated Bumupl
Bumup Multipier Given Bumup Estimated EOL HMGiven EOL HM

Nominal 4 00 1 00oBounding 4 48

L.
U

'Reactor shutdown core removal storage sh ppeng or other date confinsing that irradiabon ceased tor tue!

'ToWal burnup tor at luel assodated with ths worksheet mus4 be dvided by BOL heavy metal mass to get speAfic burnip values (MWdI4

4OOEISNF/REP'-078
Revision 0

March 2003
Page C-22 of C-581



Fuel Radionuclide Inventory Worksheet

L FurI and Template Informnation ,

Fuel Name GE TEST
SNF ID,# 96

Fuel Units & Descr 22 - CANISTER OF SCRAP

Heavy Metal Mass: BOL EOL45 203kg
ROD Storage Site HANFORD

'Fuel decay start date 1972

Estimates as of 2010

Template FFTF (FAST SST 10to 30°O Pu & U)

'Template Burnup(MWd): 50112

Template SOL Heavy Metal Mass (MT) 0 0329181

Template Decay Time- 35 years
I, V Gamma Sources

D 1^

11. Estimates , m _ I Photon Total

Ck/MWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

Template Fuel Bumup (MWd)e Bumup (MWd)
5  

(CI) Inventones(CI) Inventones(Cfl)

- ---- -- . 0a 19 3 0 00E+0 279E 07 2.79E-07

Energy Photons/sec
Group (bounding)

Radronuclide
0 Avg MeV

6 1822Ez-12 q 11 .... .. -------

1 1066E-01 45.11938 174 517E+03

Am-242m I 9247E-03
Am-243 1 0740E-04

C-14 2 6042E-05
CI-36 3 4243E-10

5,119 38 45,119 38
5,11938 45,11938
5.11938 45,11938

8 68E+01 8 6
4 85E+00 4 8

.+0 1(c.UU

68E+01

0150 94ssE+14

0250 2-932E+14

0375 3.409E+14

0575 31653E+14
10850 1 633E+14

4' E+00 1 17E+-

45,119 38 4
45,119 38 4

E+00 1.55E-05

0 00E+00 1-83E+01
Cm-243

01250 t 149E+14

032250 5 318E+14

0 3750 5 712E+13Cm-244 45,119 38

Co-60
Cs-1 34
Cs-135
Cs-137

45,119 38
8 0 00E+00 7.23E+01
8 0 00E+00 1 55E+02
I 0 00E+00 7 02E+01 02+C01 0 5750 2 314E+15

5566E-03 4
4 7693E-05 4 45,119 38 0008E+0W

45,119 38 0 WOE+0 W I

15E+W0 0 6500 2 498E+13
;32E+04 12500

1 4007E+W0
1 6184E-02

1 7
Eu-154

6547E.1 1
1296E.08
7 467E+08Eu-155 1 3774E-C 45,119 38 5 21E+02 21E+02

FA-55 45.1 19 38 45,119 38 1.72E+01 172E+01

H-3
1-129

_- Kr-85
I Ni5237

45.119 38 4

:-06 45,119 38
8 0 OOE+00 1 74E+02
3 0 OOE+00 5 82E-02
1 0 OE+00 1 26E+03

35000 2769E+06
5 0000 8 765E+05

+03 7 iIe I 001E+04
848E-02 45,1193

t , r 0 01)Yf I 1 45E+u4
3 7516E-06 4

Pa-231
Pb-21 0

45.119 38 0 OOE+00
45,119 38 0 OOE+001 2488E-11

2 4206E-12
1 5671E-02
1 4877E-02

4
S563E-07j
1 98E-07

n IDOE+C

D 38 45,119 38 0

Pu-240
Pu-241
Pu-242
Ra-226
Ra-228
FRu-106
Se-79
Sn-1126
Sr-90
Tc-99
Tht-229
Th-230
Th-232
Tl,-208
1U-232

2

i.
A

4086E-16
5066E-05
0127E-05
139024-05
0088E-01
9412E-04

45,119.38
45,119 38

I 45,11938
45,119 38
45.11938
45,119 38
45.119 38
45,119 38
45 119.38
45,11938
45,11938

1 1.941
=

45,119 38 0 OOE+00
45,119 38 0 OOE+00
45,119 38 0 OOE+00 -

3 54E-07
I C9E-11

000O

E+00 7.07E+02 7 07E+02

E+00 671+02 6 71 E+02
E+03 0 0OE+00 1 43E+03

E+02 1 66E+03 1 66E803
E+04 0 OOE+00 3.26E+04

E-01 7 02E-01 7 02E01

E-01 6 80E41
00 E+00 4 57E-01 4 57E-01

0 0OE+00 1 98E+00 1 98E+00
0 OOE+00 2 26E+04 2.26E+04
OOE+00 1 78E+01 1.78E+018 I

2 7219E-12
1 0441E-09
3 1689E-16
4 6636E-07
1.2638E-06

45,11
45.11
45,11

3 0 OOE+00 1.2'
45,119 38 0 OE+00

.45,119 3S 0 00E800

45.11t93 45,119 38 000E.00

45.1 1' 45,119 38 0 00E+00
45,119 38 0OOE+00

1 45,119.33 O OOE+00
0 00 2-94E-04

45,1111938 0 00E+00

t

1 23E407 _

4 71E-05
1 43E-11
2 IOEE02
5 70E-02 Thermal Power
2 59E-05 _Nominal Heat Boundring

E+0O 2 94E-04
O utput Heat Output
(Watts) (Watts)
7 196E+0 7.64AE+0u-o -. . .. _ 8

0 008+00 2 26E+04
6.39E+04

Other Radionuclides
llLJTemnplate Sdetie ,ecks - , - � -, �,� -, ,

'��-�'� - a,__ eon I

--- 1 I Bases for Parameter Differences.

Reactor Moderato FAST FAST

Fuel Cladding F 7ujand2
SOL HM Constituents Fu an d U

BOL Enrichment % 10 to 30

Il3umup Summary (MWd)
0

From SFD
_ . Basis for bumup used in estimate

H om=l

Estimated Bumup/
Burnup Multpler Given Sum Estimated EOL HMIGiean EOL HM

321 10



Fuel Radionuclide Inventory Worksheet
L Fuel aid Template Irdorbo f,

Fuel Name' LWR COMMERCIAL FUEL
SNF ID e 130

Fuel Units & Descr^ 6 - CANISTER OF SCRAP
Heavy Metal Mass: BOL6 , EOL=s3 893kg
ROD Storage Ste HANFORD

'Fuel decay start date. 1982
Estimates as of: 2010

Template: PWR (Light Water, Zirc, 0 to 5S. U)
'Template Bumup(MWd) 61 92

Template BOL Heavy Metal Mass (MT): 0 00176911
Template Decay Tame: 25 years

Estirated
Canister usage

HIC
300

HI. Estinmates - - m I n X. b Y b Y. Y I Gamma Sources

CVIMWd From Nominal Bounding Fuel Initial Acttvity Nomtnal Fuel Bounding Fuel
Radionuclide Template Fuel Bumup (MWd)

5 
Burnup (MWd)e (Ci) Inventories(C) Inventones(Ct)

Ac-227 6 6376E-10 60.759 03 60.759 03 0 00E+00 4 03E-05 4 03E-05
Am-241 1 3144E-01 60,759 03 60,759 03 000E+00 7 99E+03 7.99E+03
Am-242m 3 0039E-04 60,759 03 60.759 03 0 OOE+00 1 83E+01 1 83E+01

Photon Total
Enefgy Photons/sec
Group (bounding)

Av MeV
_ 00150 4132E+15
_ 0 0250 8 368E814

Arn-243 6 2629E-04 60.759 03 60.759 03 0 00E+00 381E+C
C-14 4 7965E-05 60,759 03 60.75903 0 00E+00 291E+00 2 91E+00

8 0297E-07 60,759 03 60,759 03 0 00E+00 4 88E-02 4 88E-02 0c
3 1993E-04 60.759 03 60,75903 0 00E+00 1 94E+01 1 94E+01 0 1250 3 420E+1 4

4 37E+03 437E+03 02250 4 019E.14
Ca-60
Cs-134 I 0

0Cs-135 1 4433E-05 60.759 03 60.759 03 00E+00

5 79E+02
7 09E+01
8 77E401
1 07E+05
2 75E+03

03750 1724E+14
3 963E+1 5
7 821E+13

Cs-137 1 7603E+00 60.759 03 60.75903 000E+00 1 07E+05
Eu-154 4 5203E-02 60,759 03 60,75903 0 00E+00 2 75E+03
Eu-155 7 1479E.03 60,759 03 60,759 03 0 00E+00 4 34E+02 4 34E+02 2.2

6 1919E-04 60,759 03 60,759 03 0 OOE+00 3 76E+01 3 76E+01 2 7500
60,759 03 60,759 03 0 OOE+00 2.21 E+03 221E+03 1 35000 6.276E.07

0 OOE+00 5 97E-02 5 97E-02 I 5 0000 2 691 E+07
Kr-85
No-237

3 27E+03 7 000 3 102E.06
1 0546E-05 11 t000 3.564E+05

Pa-231 1t1370E-09 60.759 C
L
L

Pb-210 3.3624E-1 I 60.759 03 60.759 03 0 OOE+00 2 04E-06
Prm-147 5.1211E-03 60.759 03 60,759 03 0 OOE+00 3.1 t E+02 3 11E+02

80669E-02 60,759 03 60,759 03 0 OOE+00 4 90E+03 4 90E+03
0 OOE+00 7 06E+02
0 OOE+00 9 17E+02

7 06E+02
Pu-240
Pu-241 1 4567E+00 60,75903 60,759 03 OOE+00 885E+04 8 85E+04
Pu-242 6 4260E605 60.759 03 60.759 03 0 00E+00 3 90E+00 3 90E+00
Ra-226 1 1392E-10 60,75903 60.75903 0 06+00 6 92A.06 6 92E-06

5 1841E-12 60,759 03 60,759 03 0 OOE+00 3 15E407 3.15E-07

Se-79
Sn-126

3
7

Sr-90

569E02 3 59E-02

1 1630E+00 60.759 03

7 52E-01
1 53E+00
7 07E+04
2 39E+01
521 E-06

Tc-99 3 9357E-04 60.759 03 60.759 03 0 00E+00
8 5691E-11 60,759 03 60,75903 0 00E+00 5 2E4-06
1 4493E-08 60,75903 60,75903 OOE+00 881E-04 881E-04

60,759 03 60,75903 0 006+00 3.22E-07 3 22E-07
_n --- --. -- --- -- n n n x<7 A.. CTl-208

U-232
60,759 03 0 OOE+00 1.17E-02 17E-02

0 OOE+00 3 16E-02 16E-02 Thermal Power
U-233
U-234

48E-03 1 46E-03 I Nominal Heat Bounding
86E+00 2 86E+00 Output Heat Output
)oE+00 8 84E-03 (Watts) (watts)U-235 -1 4492E-06

U-236
U-238
Y-90
Other Radionuckides

759 03 0 00E+00 4 60E-01 460E-01 I 167E+03 167E403

4 16E-02 I Total Total
11

tion Sunmary, Burnup Stmnary. ad aChecks' > D>, I -
I Summary II-

From SFD

Reactor Moderator LIGHT WATER

Fuel Cladding ZIRC
BOL HU Constituents U

BOL Enrichment %

Used

_ UGHT WATER

U
to15

Basis for Parameter Differences:

Ths Template was used for tIe lo"mg reasmom
Ths tklW maltdes or at parameters except erkhdent (urkvmi I I

[Bumup Summary (MWd)e _ Basis for bumup used in estimate I
LiFrom SFD Estimated

Nomm -j
13curldo."'

i__ _ _ 60.759 02
1 60 759 o3

Noarnal bixup set eq"tlo bmrdng bwM.
5wne banup esmated by asurmg BOL heavy metil mass was twice E60.-- - -

_, , _ , . __ , _ ... , _ _ _ ...... _ ., ... _ _,, _ ....... .,, _ ___

Estimated Bumup/
Glven BumnupBumup Muntpher -

Nominal [
Boundinri

Eatimated EOL HM/Ghven EOL HM
I 1 591358

1358
_ _ l

'Reactor shutdown, core removal, storage shipping or other date confirming ftat irraciaton ceased for fuel
0

Total bumuop for all fuel assodated winh ts worksheet must be dvided by BOL heavy metal mass to get speific bumuio vakues (MWd/MT)

DOE/SNF/REP-078
Revision 0

March 2003
Page C-24 of C-S81



Fuel Radionuclide Inventory Worksheet

L Fuel and Template Information
Fuel Name LWR SCRAP

SNF IDt 309
Fuel Unts & Descr 1 - SCRAP
Heavy Metal Mass BOL=76 554kg EOL=75 31kg
ROO Storage Site HANFORD

'Fuel decay start date 1963
Estimates as of 2010

Template PWR (Light Water Zlrc 0 to15% U)

'Template Burnup(MWd) 61 92
Template BOL Heavy Metal Mass (MT) 0 00176911

Te ltet Deca Time 35years
-- -- I

55- Fpt,,atric -I m b Y.

CitMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

Template Fuel Buumup (MWd)f Burnup (MWd)
2

(Ci) Inventories(Ci) Inventones(CI)

Photon Total
Energy Photons/sec
Group (bounding)Radionuclide

Ac-227
a

8 7758E-1 0 2.449 72 0 O0E+00 1 88E-06 2 15E-06 I Avg MeV

Am-241 ' 4352E-01 2,449 72 0 OOE+00 3 08E+02 3 52E+02

Am-242m 2 8698E-04 2.449 72

Am-243
C-14
Cl-36

2.449 72
0

0 00E+00
2.143 51

7M0E401 I

2,449 72 OOE+00
2.144 51 2,449 72 0 O0E+00

1 34E+00
1 03E-01
1 72E-03
5 38E-01
1 05E+02
5 48E+00

0 0575 2 929E.13
00850 1 475E.13:43

2,143 51 2,449 72 - 14E-01 01250 1 023E+13

4 9015E-02 2 143 51 2,44972 1.20E+02 02250 1,265E.13

2 5581E-03 2.14351 543^E.12

Cs-134 4 0536E-05 2,14 b 00E+00 8 69E-02 9 93E-02

Cs-135 14433E-05 0 OOE+00 3 09E-02 3 54E-02

Cs-137 2.449 72 0 OOE+00 3 OOE+03 34

05750 1.265E,14
0 8500 1 750E.12
12500 1 719E,12

17500 51478.10
22500 8 288E+06

Eu-154 2.449 72 0 0OE+00 4.30E+01

Eu-1 55
Fe-55

2

2,143 51 2,449 72 0 OOE+00
2.143 51 2,449 72 0 OOE+00 I 06E-01 2 7500 1 693E+07

2,143 51 2,449 72 0 C 5 09E+01 3 5000 1 749E.06

9 8288E-07 2,143 51 2.449 72 t 2 41 E-03 5 0000 7 476E+05

2 8214E-02 2,143 51 2,44 E+01

Np-237 1.1218E-05 2,143 51 2 40E-02
6

75E-02 I 110000
91E+01 I 70000 8 617E+04

9 896E+03

Pa-231 1-3036E409 2,143
P0-210 85078E-11 2,1435
P-147 3 6531E-04 2,14345

0 OOE+00 2 79E406 19E-06
OOOE+00 1 82E-07 2-08E-07

2.449 72 0 OOE+00 7 83E-01

t11623E402 2,14351
1 51324-02 2,143 51
9 0036E-01 . 2,143 51

2,449 72 0 OOE+00 1 60E+
2,44972 0 OOE+00 2 49E+C
2,44972 0 OOE+00 3 24E+O

8 95E-01
1 83E+02
2.85E+01
3 71 E+01

E+03 221 E+03

Ra-226
6 4260E-05
2 2804E-10
5 2713E-12
6 11600-10

2143 51 2,449 72
2,143 51 2,449 72
2,143 51 2,449 72
2.143 51 2.449 72

R
0

OE+00 1 38E-01
00i+00 4 89E-07

1 57E-01
5 59E-07

Ru-106
Se-79
Sn-126

00E+00
OOE+00
OOE+00

13E-08 1 29E008
.31 E-06 1 50E-06

E-05 2.143 51
E-05 2.143 51
E-01 2,143.51

2,449 72
2,449 72
2,449 72
2,449 723 9357E-04 2,143 51

0 00E+00 f
0 00E+00 1
0 00E+00 I
0 00E+00
0 00E+00 I

-96E+03 2 25E+03
44E-01 9 64E-01
58E-07 2 95E-07Th-229 1.2057E-10

Th-230 2.1043E-08
Th-232 52972E-12
TI-208 1 7474E-07
U-232 4 7368E-07

2,143 51

1 2,449 72 0 00E+00
1 2.449 72 0 00E+00

51E-05
14E-08
75E-04

5 16E-05
1 30E-08
428E-04
1.16E-032.44972 0 00E+00 1 02E-03

-

U-233 2,449 72 0 wE+00 5 38E-05
2 AA4 79 A 00E+00 I 07F4O12.4 -51

Thermal Power

Nominal H"eat Bounding
Output Heat Output
(Watts) (Watts)

4S3E+01 5 63E+01

..
._~~~~~ ---A--r- A ;A.

U-236
U-238
Y-90
Other RadinuC.hdes

V.ITerpltr h.

2,143 51 0 00 2,50E-02 2 45E-C
2,143 51 2,449 72 0 00E+00 1 97E+(

2 850+1 3 29E+03

Template Selection Summary
From SFD Used

Reador Moderator LIGHTWATER UGHTWATER

Fuel Cladding ZIRC ZIRC
BOL HM Constituents U U

BOL Enrkhment % 2 767 O to S _

.

_ 
A 

F. . . j _va

2d310 IU* LiulSiup UCZ

CPA0^ cnn 
I FdwAdAl

Bounding 2 449 721 2 365 5

Checks

Edstliated Bumupr
Bumup Multipier Giver. Bumup

_-- I _ -. - ---- - -_ .- _ _ -

-



Fuel Radionuclide Inventory Worksheet
L Fuel and Temp~late Infortnao _

Fuel Name N REACTOR
SNF ID * 991

Fuel Units & Descr 103673 - 2 CONCENTRIC TUBES
Heavy Metal Mass 8001023085230g EOL=2099824 044kg
ROD Storage Site HANFORD

'Fuel decay start date: 1971
Estimates as od 2010

Temptte N-Reactor (Graphte, Zzrc 0 to 5%,. U)
'Template Burmup(MWd): 69600

Template BOL Heavy Metal Mass (MT) 11 6
Template Decay ran&, 35 years

Estimated
Canister usage

MCO
383 97 1

ILFzsiantrst w 54 m X. Xb, b Y, Yb Gamma Sources
Photon Total

Ck/MWd From Nominal Bounding Fuel bInial Activity Nominal Fuel Bounding Fuel Energy Photons/sec
Radionuclide Template Fuel Bumup (UWd)' Bumup (MWd)' (CI) Inventories(CQ) Inventories(Ci) Group (bounding)
Ac-227 42184E-10 5,060,015.91 5,718,00718 OOOE+00 213E-03 241E-03 Avg.MeV
Am-241 96379E-02 5,060,015.91 5,718,00718 OOOE+00 488E+05 551E+05 00150 2778E+17
Am-242m 5 8463E-05 5.060.015.91 5,718,007 18 0 OOE+00 2 96E+02 3.34E+02 0 0250 5 678E+16
Am-243 46279E-05 5,060,015.91 5,718,00718 0OOE+00 234E+02 265E+02 00375 5253E+16
C-14 92026E-05 5,060,015.91 5,718,00718 0 00E+O 4 66E+02 526E+02 00575 5.995E+16
Cl-36 0 OOOOE+00 5,060,015 91 5,718,00718 0 OOE+00 OOOE+00 OOE+00 0050 3153E+16
Crr-243 OOOOE+00 5,060,015.91 5,718,00718 000E+00 OOOE+00 OOOE+OO 01250 2094E+16
Cm-244 4 5445E-04 5,060,015.91 5,718,00718 0 OOE+00 2 30E+03 2 60E+03 0 2250 2705E+16
Co-60 63707E-05 5,060,01591 5,718,00718 OOOE+00 322E+02 364E+02 03750 1 171E+16
Cs-134 t_4042E-05 5,060,01591 5,718,00718 0 OOE+00 711E+01 803E+01 05750 2.525E+17
Cs-135 1 0066E-05 5,060,01591 5,718,00718 000E+00 509E+01 576E+01 08500 2.565E+15
Cs-137 I 1945E+00 5,060,01591 5,718,007 18 00E+00 604E+06 683E+06 12500 1-399E+15
Eu-154 6 6451E-03 5,060,01591 5,718,00718 0OOE+00 336E+04 380E+04 1 7500 7.096E+13
Eu-155 2 9052E-04 5,060,015 91 5,718,00718 0 OOE+00 1 47E+03 1 66E+03 22500 5737E+09
Fe-55 2 8807E-06 5,060,01591 5,718,007 18 OOE+00 1 46E+01 1 65E+01 2 7500 1.379E+08
H-3 21063E-03 5,060,01591 5,718,007 18 0OOE+00 107E+04 1.20E+04 35000 1220E+08
(-129 86006E-07 5,060,01591 5,718,00718 000E+00 435E+00 492E+OO 50000 5152E+07
Kr-85 2_6739E602 5,060,01591 5,718,00718 006E+00 1_35E+05 153E605 70000 5.841E+06
Np237 8 5589E-06 5,060,01591 5,718.00718 0OOE+00 433E+01 489E+01 110000 6.655E+05
Pa-231 1 2500E-09 5,060,015 91 5,718,007 18 0 00E+00 6 33E-03 7.15E-03
Pb-210 2 3017E-11 5,060,01591 5,71 8,00718 OOE+00 116E44 132E-04
Pn-147 5 9856E44 5,060,015 91 5,718,007 18 0 OOE+00 3 03E+03 3 42E+03
Pu-238 20029E-02 5.060,015 91 5.718,00718 000E+00 1 01E+05 1 15E+05
Pu-239 2 8836E-02 5,060,015 91 5.718,00718 0 O0E+O0 1 46E+05 1 65E+05
Pu-240 2 2802E-02 5,060,015 91 5.718,007 18 0 00E+00 1.15E+0o 1 30E+05
Pu-241 61020E-01 5.060,01591 5,718,007.18 00E+00 309E+06 349E+06
Pu-242 1 4526E4-5 5,060,015 91 5,718,007.18 OOE+00 7,35E+01 831E+01
Ra-226 97701E-11 5,060,01591 5,718,007.18 0 OOE+OO 494E44 5.59E-04
Ra-228 1 1068E-14 5,060,01591 5.718,00718 OOE+00 560E-08 6.33E-08
Ru-106 5 9224E-10 5S060,015 91 5,718,00718 5OOE+00 300E-03 3.396-03
Se-79 1 0899E4-5 5.060,01591 5,718,007.18 OOE+00 552E+01 6.23E+01
Sn-126 00000E+00 5.060.01591 5,718,007.18 0 OOE+00 0 OOE+00 OE+00
Sr-90 84899E-01 5.060,015 91 5.718,007.18 5OOE+00 430E+06 4856.06
Tc-99 36494E-04 5,060.01591 5.718,007.18 OOE+00 1 85E+03 2 09E+03
Th-229 12928E-12 5,060,015 91 5,718,007.18 OOE+00 6 54E-06 7.39E-06
Th-230 1 6293E-08 5,060,01591 5,718,007.18 0.00E+00 8.24E-02 932E-02
Th-232 1 6451E-14 5.060.01591 5,718,007.18 0.00E+00 8.32E-08 941E-08
Tl-208 34382E-15 5.060.01591 5,718,007.18 0 OOE+00 1.74E-08 1 97E608
U-232 OOOOE+00 5,060.01591 5.718.007.18 OOE+00 0 005+00 0 OOE+00 Thermal Power
U-233 99425E-10 5,060.015 91 5,718,00718 0 OOE+00 503E-03 569E403 Normnal Heat Bounding
U-234 65575E5-O 5.060.01591 5.718,007.18 0 00E+00 3 32E+02 3 75E+02 Output Heat Output
U-235 -1 2944E-06 5060,01591 000 5.22E+01 457E+01 5.22E+01 (Watts) IWatts)
U-236 1.1951E-05 5,060.01591 5.718,007.18 0OOE+00 605E+01 683E+01 863E+04 97sE+04
U-238 -30619E-07 5,060.01591 000 698E+02 697E+02 698E+02 Total Total
Y-90 84928E-01 5,060,01591 5.718,00718 0 OOE+00 430E+06 4 86E+06
Other Radionuclides 5 80E+06 6 55E+06
1. Template SeledCion Sumrnmary, Burnup Sumannrv, and Checks-, _ ________________'_____

Template Selection Summary
From SFD Used Basis tor Parameter Dnfferences.

Reactor Moderator GRAPHITE GRAPHTE
Fuel Cladding- RC ZRCBOL HM Constltunts U U

BOL Enrichment %: 115 0 lo 5

Bumup Summary (MWd)c Basis for bumup used in estimate
From SFD Estmiated

Nominal 5 060.015 91 2 515.5281 Nol bur tke drecty from SFD iCiverled to MWd)
Boundig 5718.00718 5 031 045 62 s endeg bane taken escey to i SFO (Ceeleled b l.d4

Checks
Estimated Burnupl

Bun MitI Given Burnup Estimated EOL HM/Given EOL HM
Nominal 0 40o 100

Boundmg I0 45 0 88
Reactor shutdown core removal storage. shppeng or other date confirnming that irradaton ceased for tue(

'Total bumup for al tel assoaated with fus worksheet must be dvided by BOL heavy metal mass to get spedcic burmup values iMWdM1)

L.
L.

L
L

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

L Fuel and Tempate I~nfrManusio n _z-
Fuel Name POINT BEACH

SNF ID 5 311
Fuet Unts & Descr 3 -14 X 14 ROD ARRAY

HeavyMetalMass 80L=1167kg EOL=11615Sig

ROD Storage Site HANFORD

'Fuel decay start date 1981
Estimates as of 2010

Template PWR (Light Water Zirc 0 to 5% U)

'Template Bumup(MWd) 61 92

Template BOL Heavy Metal Mass (MT) 0 00176911
Tempbte Decay Teme 25 years

Estimated
Canister usage

t8 x15
1 O50

*.. - - - - ..I
U.Fstn-ates 7` m xs xe b b Y Y Gamma Sources

h.,rtan Total

CtIMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

Template Fuel Bumup (MWd)
2

Bumup (MWd)
t

n r. Inventones(Ci) Inventories(Ci)
Energy Photonsisec

_ Group (bounding)
I u U^Radionuclide

Ac-227 6 6376E-10 38,16090

Am-241 1 3144E-01 38,16090

Am-242m 3 0039E-04 38,60 90

Am-243 6 2629E-04 38,16090

38,160 90 O 00E+00 5 f
38,160-90 000E+00 5 1
38.160 90 0 00E+00 1 1

38.160 90 0 00E+00 2 8

_5 0+03 _ 0_0150
11E+01 0 0250

_+01 239E+01 =
36, t60 90 (C-14

CI-36
4 7965E-O5

E00 1 83E+00
E-02 3 06E-02 _
E+01 1.22E+01

0 0375 5087E+014
00s75 5 549E+14

0 0850 2 940E.14
01250 2148E.14
0.22550 2524E+14

8 0297E-07

-- m-243
Cm-24-4

3 1993E-04
38,160 90 38,160 90 C

38,160 90 38,160 90 0

38,160 90 38.160 90
38 1609^0 38,160 90 0

122E
2 74E+03 2 74E+0

7 1851E-0
O 3 63E+02

Co-60
Cs-134 38,160 90

Cs-135 38,160 90

0 O0E+00 4 45E+01
0 00E+00 5 51 E-01
0 00E+00 6 72E+04

38169 0000+00 we n

0 3750 183E+14
0 57500 2 489E+12 5
O6s500 4 912E+13

E+04 12500 6 636E+13
Cs-1 37 38,160 90

- ----- --
Eu-154 4 5-iZ

Eu-155 7 1479E-03

38,160S 38,160.90 0 00E+00 1

38,160 90 0 00E+00
38,160 90 0 00E+00

1.73E+03 1 75^00
2 2 73E+02

2 454E+12
2 605E+08
3 018E+08
3.905E+07

-+01 2 36E+01
Fe-ss 6 1919E-04

H-3 3 6386E-02 38,160 90 1 39E+03 1 39E+03

1-129
Kr-85

I

I 3 75E-02 1.690E+07

38.160 90
38_16090

000E+00 2 05E+03

0 00E000 4-02E-01
0 0E+00 4 34E-05

70000 1 949E006

I
E-0o
-05

11 ^00 223E+05

7N;,ZJ /

Pa-231 11370E-09 3,16090

Pt-210 33624E-11 38.16090

Pm^147 51211E-3 38,16090

i Pu-238 8 0669E-02 38,160 90

- Pu-239 1F1626-02 90
t-- -F :3.1i YU

O 000E+00 1 28E-06 1 28E406
000E+00 1 95E+02 1 95E+02

0 00E+00 3 08E+03 3 08E+03+_ 44_40_+0238,160 9C
38.16090 C
38,160 90 t

E+02 4 76E+02
E+02 5 76E+02

Pu-240
Pu-241
Pu-242
Ra-226

l VdS V

1 4567E+00
6 4260E-05
1 1392E-10

38,160 90 38,160 90
38,1 60 90 3,16090
38.160 90 38,160 90

0 00E+00 5 56E+04 5 56E+04

0OOE+00 2 45E+00 2 45E+00
0 O0E+00 4 35E-06 4 35006
_8169 000+0 10Zont C^

Rl-z28 51841E-12 :

Ru-106 5 9012E407 :

Se-79 1.2379E405 :

Sre126 2 5210E405 :

Sr-90 1 16300.0

38,160 !
38,16090 000E+00 19

38,160 90 0 00E+00 2 2
38 160 90 0 00E+00 4 9
38,160 90 0 0+00 9 t

42 2 25E-02
21 4 72E-01
D1 9 62E-01

38,160 90 38,160 90
38.160 90 38,160 90Tc-99

Th-229
Th-230
Th-232
11-208
U-232
U-233
U-234
U-235

O .E+00 4 44E+04 4 44E+04
00E+90 1.50E+01 1 50E+01

0 0E+00 3 27E-06 3 274-06
-11 38.16090
-08 38,160 90
E-12 38,160 90

38.16090A

0O wE+w0 5 53E404 5 53E-Z4

000E+00 2 02E-07 2 024-07
O wE~r:Nw 7.33E4-03 7.33E-03

W.160 DO1.9202E-07 38,160 90
38.160 90

33,111S00s38,160 90

8160 90 00E00 1.990- 99E-02 Ttsermal Power

i OwE+w0 9 317E-04 9 31E-04
I A iV+r-M 1 79EF~fw 1 79E+w0

Ntominal heat Bounding>

Output Heat Output
u u wc+w |

-1 4492E-06 3W.16090 0 00 6 30E-02 7
_n.60 38.ii 90 ua tii^n n .^+n.^.

1 04 WottS (Watts)

2 89E-01 I I 0E.03 1 vE03

3 82E401 _ Total TotalU-236 ( I011L

U-238 -2 6129E-07

38,160 9 38,160 se 0 wEL+w I I

Yher
- Othezr Radionuebdes

1.1631E+00

90 - O O 3 82E-01
90 38,160 90 005E+00 6 456+04 4 44E+04

6 45E+04 ~ 6 45E+04

iUr

-ass - rkfe-r-ncaci I ld
I - Seo-- -oa-s-

Reactor Moderar LIGHTWATER UGHTWATU¶
Fue Clading ZIRC ZIRC

BOL HU Constrtue.^ts UU

BOL Enrnchmiet % 25 0 to 5

Burnup Summary (MWd)' |Basis for bumup used in estimate

F SFD Estnmated

Nommgtl 3810ys2014Na0 wvts^ ytc, ldbMd

Boundmng 38_160 9A1 10,460 B4qn burnup take Le.^tedy from,^ 3F0Deedt tl)

Estimated Bumupl

Bumup MtuMftiplr pu Estimated EOL HM/Grven EOL HM

Noma093 014 0 97

Bounding 093 0r27

Reactor shutdown., core removal storage, shipping or other date coriimnng that irradation ceased for luet

rTotal bumuip tor anl uel assoaated w8h this woilshect must be dvided by 6OL heavy metal mass to get spedic bumup values (MWdIMT)

March 2003

DOEISNF/REP-078
Revision 0

March 2003
Page C-27 of C-581



- -

Fuel Radionuclide Inventory Worksheet
LFude rand Temlate Infrntion , ,j;

Fuel Narme SHIPPINGPORT PWR C2 BUKT
SNF ID # 193

Fuel Units & Deser 72 - 19 FLAT PLATES
HeavyMeta iMass 80L.16236kg EOL-15780002g
ROO Storage Site HANFORD

'Fuel decay start date 1969
Estimates as of 2010

Template PWR (Light Water. Zarc, 0 to 5-, U)
"Template Bumup(MWd) 61 92

Template BOL Heavy Metal Mass (Mt): 0 00176911
Template Decay Time- 35 years

Estimated
Canmster usage

MCO
1800

_I.Estimtes,- - m X.X b Y. Yb I Gamma Sources

CLIMWd From Nominal Bounding Fuel Inittal Acttvity Nominal Fuel Bounding Fuel
Photon Total
Energy Photons/sec
Group (bounding)Radionuclide Template Fuel Bumup (MWd)' Bumup (Ml

Ac-227 8 7758E-10 433,632.15 867,264^
Am-241 1 4352E-01 433,632 15 867,2643
Am-242m 2 8698E-04 433,632 15 867,2643
Am-243 6 2565E-04 433.632 15 867.264.3

Ncl)n (Ci) Inventories(Ci) Inventones(CI)
_ . . ~ -

I o1E-04 AVg MOV
1 24E+05 0 0150 4 666E+16

3o 0o 2 49E+02 0 0250 9410E+15
tO OOE+00

C-14
Ct-36
Cmn-243
Cm-244

5 433,632 15 867,264 30 0 00E+00 2 08E+01
7 433,632 15 867,264 30 0 00E+00 3 48E-01

0 0375 8975E.15
0 0575 1 037E+16
00850 5.221tE+15
01250 3 623E.15
0 2s 44 775.1-5

867,264 30 0 00E+00 1 09E+02 21
_4 54 30 0 00E+00 2 13E+04 4 25E+04

Co-60 2 5581 E-( 1 11E+03 222E+03
Cs-134 4 0536E-05 433,6 3 52E+01 0 5750 4 476E+16
Cs-135 I 4433E-05 433.632 15 867.264 3

1 3979E+00 433.63215 867.264 30
2 0203E-02 433,632Z15 867.264 30 0 00E+00

125E+01
1.21E+06
1.75E+04
1.53E+03
374E+01
I 80E+04

08500 6195E+14
12500 6 085E514
1 7500 1 822E+13

I 7684E-03 433 632Z15 867,264.30 0 00E+00 7 67E+(
Fe-SS
H-3

433,632.15 867,264.30 0 00E+00 1 87E+01
22500 2 934E+09
2.7500 6 012E+09

867,264 30 0 00E+00 9 01 E+03
1-129 98288E-07 433,632.15
Kr-45 2 8214E-02 433,632 15
Np-237 1 1218E-05 433,632 15
Pa-231 1 3036E-09 433.632 15

0 00E+00 426E-01 8 52E-01 L0 00E+00 1.22E+04 2 45E+04 7 0000
9 73E+00 i1 t0tO 35v3+D06

5078E-1 1 433.632 15 0 00E+00 3 695E4
000E+00 1 58E+09 433,632 15

1 13E403
7 38E-05
3 17E+02
6 47E+04
1 01E+04

Pu-238
Pu-239

433,632 15 867,264 30 0 00E+00 3 23E+04 L0 00E+00 5 04E+03
Pu-240 1 5132E-02
Pu-241 9 0036E-01 433.632Z15 1

6 4260E-05 433.632.15 867.264.30

1 31E+04
7.81E+05
5 57E+01
1 98E-04
457E-06
5 30E-04

Ra-228
Ru-106
Sv-79
Sn-126
Sr-90

2 2804E-10 433,632Z15 E
5 2713E-12 433,632.15 E

--- rn en A

0 00E+00 9 89E-05
0 00E+00 2.29E-06

867,264 30 0 00E+00 2 65E504
867,264 30 0 00E+00 5.37E+00 1 07E+01

2 52105E05
9 1667E-01
3 9357E-04
1.2057E-10
2Z1043E-08
52972E-12

433,632 15 e
433,632 15 e

a

09E+01 219E+01
97E+05 7 95E+05

Th-230
Th-232

433,63215 867,264 30 0 00E+00 523E505
433,632 15 867264 30 0 00E+00 9 13E-03

T1-208 1 7474E507 433.1
U-232 4 7368E-07 433.1
U-233 2 5097E-08 433,E
U-234 5 0000E-05 433,f
U-235 -1 4489E506 433.1
U-236 7 5824E506 433.1
U-238 -2 6129E-07 433,6
Y-90 9 1699E-01 433,6

867,264 30 0 00E+00 2 30E-06 4 59E06
867,26430 000E+00 7 58E502 1 52E501
867,264.30 000E+00 205E-01 411E-01
867,264.30 0 00E+00 I 09E502 2-18E-02
867,264.30 000E+00 2Z17E+01 4.34E+01

0 00 2 49E501 0 00E+00 2 49E501

Thermal Power
Nominal Heal Bounding

Output Heiat Output
(watts) EWattsi

t867264 30 . t+t b 58+0U I S97E.03 1 99E6+4
A~~~ n-ns~n Al T_

I S3U0+00 0 42E+0U
3 98E+05 7 95E+05
5 82E+05 I 16E+06

total 1Lat

Template Selection Summary
From SFi Used

ReactorModlerator UGHT WATER UGHT WATER
Fuel Cladding ZIRC ZIRC

BOL HM Constitents U U
BOL Enrkchment % 0 71 t to S 5

Basis for Parameter Differences: L.
Bumup Summary (MWd)f

From S
IBasis for bumup used in estimate: L

399.4
433 632 15
867.264 30

4larwWtburr caloulale4 from the hieavy meta mass devssoyed
3oundinf; bmp sswined to be Vice sameutl btrstp.

Check

Estimated Bumupl
Bumup Multipiser Glven Bumup

Nomhnal _
aR-nd-n

Estimated EOL HMlGwven EOL H11
I 1 010L7r

21
'Reactor shutdown, core removal storage, shfptang or ofer date oornirrmrng tt irradaton ceased tor fuel

7Total bumup for aol tuel assoaated wta, thls worksheet emust be divided by 50b heavy metal mass 9o get speafic bumrup values (MWdMT/

DOS/SNF/tREP.078
Revision 0 March 2003

Page C-28 of C-581



Fuel Radionuclide Inventory Worksheet

L Fuel and Temptltel InortmitiOrt ,

Fuel Name SINGLE PASS REACTOR FUEL
SNFID# 198

Fuel Units & Dacr. 85 - TUBE
Heavy Metal Mass- BOL=-2891 605kg EOL=2885 844kg

ROD Storage Site HANFORD

'Fuel decay start date 1971

Estimates as of 2010
Template N Reactor (Graplte Zirc 00to U)

'Template Burnup(MWd) 69600
Template OL Heavy Metal Mass (MT) 11 6

Template Decay Tane 35 years

Estimated

Canister usage
MCO
0 86

-- . , u. I flantni Sourc~es
_ _ _

._ . ,, wA _ _ _ .__ o . . - D JD . . . __..___
1..k~Soanmts, m,, i, _ _ _ _ _

Rladionuclide
Ac-227
Am-241
Am-242m
Arn,243

CVMWd From
Template

4 2184E-10

Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

Fuel Bumup (MWd)' Bumup (MWdf (Ci) Inventories(CI) Inventories(CI)

6,078 13 12,156 27 0 00E+00 2.56E-06 5 13E-06

6,07813 12,15627 000E+00 586E+02 117E+03

I Photon Total
Energy Photons/sec
Group (bounding)

_Avg MeV

0 0150 5 907E414
0 0250 1.207E+149 6379E-02

S 8463E-05
4 6279E-05

1,078 13 12,156.27 0 00E+00
6,078 13 12,156 27 OOOE+00
6,07813 12.156 27 0 00E+00
6 07813 12,156 27 0 00E+00

S 63E-01 00C

1 12E+00 00

7 1E-01

C-14 9.2026E-05
0 00E+00 ( i 00E+00 00C

CI-36

0375 t 117E+14

575 1t275E+14
0850 6703E+13
250 4451E+13
250 5750Ei13
1750 2488E.13

Cm-243 6.078 13 0 00E+00 (

Cm-244
Co^60
Cs-134

6,078 13 E+00 2 76E+00

6,078 13 0 0OE+00 3 87E-01

i 00E+00
5,52E+00
7 74E-01
I 71E-01
I 22E-01

1 4042E-05 6,078 1 7 0 00E+00 8 5 0 5750 5 364E+14

1 0066E-05 12,15627 0 00E+00
12,156 27 0 00E+00

6 1 0 8500 5 454E+12
45E+D41.1945E+00

)1I 08E+01 1 7500
Eu-154 6_6451E-03
Eu-155 2 9052E-04
Fe-55 2 8807E-06

8 13 12,156 27 1 E+00 153E+OO

6.078 13 12,156 27 75E-02 3 50E-02

6.078 13 12,156 27 128E+01 2.56E+01

6,078 13 I E+OO 5 23E-03 I1C

2 6739E-02 6,078 13
8 5589E-06 I6,078 13

1.2500-E09 6,078 13
2 3017E-11 6 07813
5 9856E-04 6 07813
2 0029E-02 6,078 13
2 8836E-02 6,078 13
2 2802E-02 6,078 13
6 1020E-01 6,078 13

2,156 27
2.156 27

00
0

00E+00 1 63E+02
06E.+00 520E-02

006.O+00 760E-06

0v000 1 084S.05

7 0000 1228E+04
110000 1 399E.03

OOE+W0
12,156 27 0a
12,15627 OC

1 40E-07 2 80E-07
3 64E+00 7 28E+00
1 22E+02 2 43E+02
1 75E+02 3 51 E+02

.00 1 39E+02 2.77E+02
Pu-240
Pu-241
Pu-242

OOE+00 371 E+03 742E+03

1 4526E-05
9 7701 E-11
1.1068E-14
S 9224E-10
1 0899E-05

6,078 13 7 0 OOE+00 8 83E-02 1 77E-01

5 13 12,15627 0 00E+00
813 12,156 27 0 OE+000
513 12,156 27 0 OOE+00
'813 12,156 27 0 00E+00
'813 12,156 27 0 OOE+00

i94E-07 1 19E-06j

73E-11 1 35E-10
60E-06 7,20E-06
i62E-02 1 32E-01
OOE+00 0 OOE+00Se-79

Sn-126
Sr-90
Tc-99
Th-229 t

3 4899E-01 6,078 13
6494E-04 6,078 13

12928E-12 6,078 13
6293E-08 6,078 13
6451E-14 6,07813

I'
7E+00
i16E+03
22E+00
86E-0912,15627 0 OOE+00

12.156.27 0 OOE+00
12,15627 0 0OE+00
12,156 27 0 OOE+00

1 03E+04
4 44E+00
1 57E-08
1 98E-04
2E00-10
4 18E-11
OOn E+Oi Thermal PowerTI-208 3 4382E-15

U-232 -00000DE+
U-233 9 9425E-10
U-234 6 5575E-05
U-235 -12944E-06

U-236 1 1951E-05

U-238 -3 0619E-07

6,07 -Noina- Heat. Boud i n
13 12,156 27 0 OE+DC
113 12,15627 0OOE+OC
113 000 537E-03

113 12,15627 0 OOE+0(

813 000 971E-01

1 13 12,156 27 0 OiE+O(

E-06 121 E-05I
E-011 7 97E-01

Nominal Htat Bountiug
outpurt Heat Output

0 DOE.+00 5 37E-03 (Watts) (Watts)

1-02 1 45E-01 1 04E+02 207E+02

E-01 9 716E-01 Total Total

.+03 1 03E+04

.03 1 :396+04Y-90
- Other Radionuclides

8 4928E-01
697E

I
-t .. J., S.dern k.,,

Template Selection Summary
From SFD Used

Reactor Moderator GRAPHITE GRAPHITE

Fuel Cladding ALUM ZIRC

BOt HM Consttuents UU
BOL Enrrichent % 0 086 O to S

Basis for Parameter tiferences:

Bumup Summary (MWd)'
From SFD

_ _ _ _ Basis for bumup used in estimate

-

=.

l

Estimated Bumupt
Bumup Multipler Given Bumup

0 35 2 10
070

Countal I



Fuel Radionuclide Inventory Worksheet
L Fuel and Template WIaoruwdnonp ,

Fuel Narm SINGLE PASS REACTOR FUEL
SNF IDT : 197

Fuel Units & Desce 139 - TUBE
Heavy Metal Mass: BOL.407 437kg. EOLt407 006kg
ROD Storage Snte: HANFORD

'Fuel decay staft date 1971
Estimates as of 2010

Template, N-Reactor (Graphite Zac, 0 to 5% U)
"Template Bumup(MWd): 69600

Template BOL Heavy Metal Mass (MT) 11 6
Temnate Decay Time 25 ea-a

Estimated
Canister usage

MCO
014

H. Estmates.'> * mI-T-T Y. Yb Gamma Sources

Photon Total
CUMWd From Nominal Bounding Fuel Inital Activity Nominal Fuel Bounding Fuel Energy Photons/sec

Radionuclide Tempotate Fuel Bumnup (MWd) Bumiup (MWcl2 (Ci1) inventones(Ci) Inventories(Ci) Group (boundimg)
Ac-Z27 4 2184E-10 454 58 90916 000OE+00 It92E407 3 84E-07 Avg MeV
Arn-241 9 6379E-02 454 58 90916 000OE+00 4.38E+Ot 8 76E+Ot 0 99'50 4418E+13
Am-242n 5 8463E-05 454 58 90916 000OE+00 2 66E402 5.32E-02 0 0250 9 029E+12
Am-243 4 6279E-05 454 58 909 16 00O0E+00 2tIOE-02 421 E-2 0 0375 8 352E+12
C- 14 9 2026E-05 454 58 909 16 000OE+00 4 18E-02 8 37E-0 0 0575 9 532E+12
CP-36 0000D0E+00 454 58 909 16 000OE+00 000OE+00 000E+00_ 0 0850 5018E+12
Cm-243 00000OE+00 454 58 909t16 000OE+00 00O0E+00 000OE+00 01250 3 329E+17
Cm-244 4 5445E-04 454 58 90916 0 00E+00 2 07E-01 4 13E-01 0 2250 4.301E+12

2 90E-02 5 79E-02 0 3750 1.861E+12
0 5750 4015E+13

Cs-i 35
Cs-1 37

0066E-05 454 58 9091
1945E+00 45458 90916 0 00E+00 5 43E+02

4 079E+111
2.225E+11t

Eu-154 66451E-03 45458 90916 000E+00 302E+00
F~~~~o1~~ - -- - - 7--tttE Rnnr1~nnE u-1 ISS 4 : ze-w 45i4 58 909 16 U 00E+00 t32Et 2 b4E-tt

Fe-SS
2
2 8807E-06
2 1063E-03
86006E-07
2 6739E-02
1 5589E-06

454 58
454.58
454 58
454 58
454 58

90916 000E+00 131E-03 262E-03 2Z7500 2208E+04
9 57E-01 I 91E+00 I
3 91 E-04 7 82E-04

ND-237 E 90916 0 00E+(
Pa-231 2500E-09 454 58 909 16 0 00E+00

3 5000 4 9S3E+04
5 0000 8247E+03

7 0000 9352-E+02 _
11 0000 1 066E+02

L
Pb-210 2

Pm-i 47
Pu-238
Pu-239
Pu-240
PU-241

2 3017E-1 1
S 9856E-04
2 00294-02
8 8836E-02

2 2802E-02
5 1020E-01

45458 90916 000E+00 1 05E-08 209E4-8
454 58 90916 0 00E+00 2 72E-01 5 44E-01
454 58 909 16 0 00E+00 910E+00 1 82E+01
45458 90916 0 00E+00 1 31E+01 2 62E.01
454 58 909 16 0 00E+00 t 04E+01 2 07E.01
454 58 909 16 0 00E+00 2 77E+02 5 55E+02

Pu-242
1

----- --14526E45 454 58 909 16 0 O0E+00 6 I
Ra-226 I 7701 E-1 I 454 58 909 16 0 00E+00 4 44E-08 8 8E-08
Ra-228 1 1068E-14 45458 90916 000E+00 503E-12 I18E-11
Ru-106 59224E-10 45458 90916 000E+00 269E-07 538E-07
Se-79 I 0899E-05 454 58 909.16 0 00E+00 4 95E-03 9 91E-03
Sn-126 0 OOOE+00 454 58 909.16 0 00E+00 0 OE+00 0 00E+00
Sr-90 84899E-01 45458 90916 000E+00 386E+02 772E+02
Tc-99 36494E-04 454 58 90916 0 00E+00 1 66E-01 332E-01
Th-229 1.2928E-12 45458 90916 000E+00 566E-10 1 18E-09
Th-230 16293E-48 45458 90916 000E+00 741E-06 148E-05
Th-232 1_6451E-14 454 58 90916 000E+00 748E-12 150E-11
Tl-208 3 4382E-15 45458 90916 000E+00 IS61E-12 3 t3E-12

- -.---- I
U-232 0 0O00E+0v 454 58 909 16 000E+00 0 00E+C0 0 00E+00 I Thermal Power

nnF ~ ~ _. nn I ~ 7 ~
0 00E+0 I ozr-vf 9 u04E-u

98E-02 5 96E-02
Noirunal Heat Boundingr

Output Heat Output
(waft)s (Watts)04E-02 1 10 -02

0 0L+00 5 43E-03 1 09E-02 776E+00 1.55E+01

Y-90 8 4928E-01 454 58
1.35E-01 1 35E-01

3 86E+02 7.72E+02
S 21 E+02 t 04E+03

Total Total

Onthe RadCr.,-irdaa
.- - -I'--.---

111. Tempbte Selection Sun" Burnmp Somrnary, and Cbecks- r
Template Selection Summary

Fronm SFO Used Basis for Parameter Differences
Reactor M o aeor GRAPHIE GRAPHrTE This Tempilate was used for the kiveg reasons

Fuel Claddig ALUM ZtRC Tnsl atiches on al parameters exoWt dad*4
BOL HM Constituents UU

BOL Enrichment % 1252 0 to S

Bumup Summary (MWd' Basis for bumnup used in estimate,
From SFD0 Estimated |

Nomin al 407 44 j 454 bNuar r trp cahiatrled tron mh heavy metam rmn destrsyed
Bounding 909 1 SOoin bhrp assred tot be ai rord Some

Checks

Estimated Bumupf
Buu ItI Given Burnup Estimated EOL HNMGIven EOL HtM

I i 1 0 0 1 9Boundeng 0 371

'Reactor shutduvwn core removal storage. shoppirg or other date corirrming that irradatron ceased tor tuel

'Total burnuip tor all lust assoaated with ths wordsheet must be dvided by BOL heavy metal mass to get speafic bunup values (MWSdMT)

L
Lk

DOE/SNF/REP-078
Revision 0

March 2003
Page C-30 of C-581



Fuel Radionuclide Inventory Worksheet

wl-o and Template Inormation
Fuel Name: SP-100 FUEL

SNF ID 9-777

Fuel Unts & Descr 2 - SCRAP

Heavy Metal Mass 6012 711kg EOL=2 628kg

ROD Storage Site HANFORD

'Fuel decay start date 1992

Estimates as of 2010
Template FERMI (Fast Zirc 10to 40. U)

'Template Bumup(MWd) 58 6725048

Template BOL Heavy Metal Mass (MT) 0018774
-, ltim . .

Estimated
Canister usage

HIC
200

H. Fshmates - , m Xn X. b Y. Yb I Gamma Sources

II EtmaesmPhoton 
Total

CI/MWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

Template Fuel Bumup (MWd)
2

Bumup (MWd)
2

(C) inventones(Ci) Inventories(Ci)

Energy Photonstsee
Grout (bounding)fi A -_

Radlonucl de i _- .13
I-- u ---- 

A-----AA s

Ac-227 1509E-08 7337 146 73 UOWtA+UW I

Am-241 46529E-07 7337 14673 000E+OO 341E-05

Am-242m 0 OOOOE.00 73 37 146 73 0 OOE+OO 0 OOE+00

Am-243 83923E-15 73.37 14673 0OOE+00 6 16E-13

C-14 2 1765E-05 7337 146 73 0 006+O0 1 60E43

CF-36 55188E-08 7337 14673 O0E+OO 405E-06

Cm-243 25208E-14 7337 14673 OOOE+OO I 85E-12

Cm-244 11259E-15 7337 14673 0 OOE+00 826E-14

C0-60 2 9094E-02 73 37 146 73 0 OOE+OO 213E+00

Cs-134 51932E-04 7337 14673 0006.00 381E-02

Cs-135 4 4996E-05 73 37 146 73 0 OOE+00 3 30E-03

Cs-137 21867E+00 7337 14673 0006.0 1 60E+02

Eu-154 92837E-04 7337 14673 OOOE0+O 681E-02

Eu-155 231B0E-02 7337 14673 000E+0 1 70E+00

FeS5 293326-03 7337 14673 0006.00 2 15-01

H-3 1.0871E-02 7337 14673 OOOE+00 798E-01

*_ 1-129 1 1426E-06 7337 14673 0OOE+OO 8.38E-0S

3 Kr-85 1 4068E-01 73 37 146 73 0 DOE+OO 1 03E+Ot

Np-237 3 3099E-06 73.37 146 73 0 OE+00 2 43E-04

Pa-231 7 6840E-08 7337 14673 000E+OO 5 77E-06

Pb-210 74277E-13 7337 14673 OOE+OO 545E-11

Pm-147 22856E-01 7337 146 73 0 OOE+00 1 68E+01

Pu-238 2.0095E04 7337 146 73 0 006.00 1A7E-02

- Pu-239 1 9481E-02 7337 14673 0O0E+OO 1 43E+00

Pu-240 6 8056E45 73 37 146 73 0 OOE+O0 4 99E-03

Pu-241 1 0939E-05 7337 146 73 0 00EO 8 03E-04

Pu-242 43751E-13 7337 14673 0O0E+OO 321E-11

Ra-226 40A28E-12 7337 14673 000.+00 297E-10

Ra-228 21032E-11 7337 14673 0OOE+OO 154E-09

Ru-106 2 9077E-04 73 37 146 73 0 OOE+OO 2-13E-02

Se-79 1.6492E-06 7337 14673 0006.00 121E-03

Sn-126 37564E-05 7337 146 73 0 OOE+OO 2 76E43

Sr-90 1 9396E+00 7337 14673 006E+OO 1 42E602

Tc-99 4 4842-4 73.37 144 73 0 OOE+0O 3 29E-02

Th-229 18544-11 7337 14673 6OOE+OO 1 36-4

Th-230 906056-10 7337 14673 000E+OO 665E-8

Th-232 2 36746-11 73 37 146 73 0 OE+00 1.74E09

TF208 7 0323E-09 73 37 146 73 0 OO+OO 5 16E7

U-232 1.9106E-08 73 37 146 73 0 00+00 1 406

U-233 9 6774E49 7337 146 73 0 00+00 710E-07

U-234 487964-06 73.37 14673 0006+0O 3 58E-04

U-235 -23191E-06 7337 000 t.OE-03 884-4

U-236 1 2633E-05 73 37 14673 00OO+O0 927E-04

U-238 -95407E-8 73 37 0 00 7 47E-04 740E-04

Y-90 t9396E+00 73 37 144 73 0 E00+ 1 42E+02

Other Radionuckldes 
1S9

IIJ.Te allate Selection Sunimarv. Burnup Sunmury. and Checks r

3 lb6E-t Avg MeV6 83E6-5 0.0150
E+12

1-OOE+OO
1.3E1960

3 19E403
8 10E-06
3 70E-12

0 0375 2.899E.12
0 0575 3 044E+12
0I0850 1 871E+12
01t250 1209E+12

02250 1 579E012
03750 7190E+11
0 8500 1 99E+13
12500

3.21 E+02
1366-01

1 9S00

1 57E+1 1

554E+11
942E+09406E-0

40E+00 2.2500 8 416E+06
I 2 7500 34843E905

35000 4 439E+041

5 0000 9 910E+00
7 0000 8-573E-01
110000 7972E-02

1 09E-10
3 35E+01
2.95E802
2.86E+00

6 42E-1 1
5936-10

3096-9
34O7E-09
4.27E-02
2 42E-03
2 856+E03
6 5E+02
6 58E-02

1.33-E07

3 47E-09itlF3t4l
MI:"
80E A-0 Thermal Power.A is Noia Ha oudn

1 42E067 1SE{)4166;-0
0I86E-04
805F-03

Nwominal Heat Boundmng
Output Heat Output

(Wets") (Waftso

ITotal Total
85E-043

27 47E04
32 9E-402
3 19E+02

-1m.t Sele-t- S

Frorn SFD | Used

Reactor Moderator FAST FAST

Fuel Claddng UNKNOWN ZIRC

8OL HM Constituents U- U

BOL Enrlchrnent % 18 10to40

asis for Parameter Driferences,

is Template was ased fr lrs ml r g as Fs
Th Aleffe is a good approveaio snce H is a FAST Uan lue

rs.,,..,nnontklwdv'
C -.- . ... rom sru I- T

From SU. I - l-ae-

-

Basis for bumup used in estimate

N.T.Waod fw calaled boo thea M et miss des"red

houadN bonup asNed t be trer rwma baerp
Nominal |-37

o.unding

Checks

Estismated Bumup/
BumuisMugipier Given Bumup

Nominalg 1
Bound i,17r A e iialnlt

Estimated EOL HMJGiven EOL HM

_ 1 101

-wa Ina-z cease for fuel
'Reador shutdtwn core removal storage snpp'ing or-ovum ior-r ,....

'Total burrup tor all tuel asoaalvd with ths woriksheet nust be rvlderd by BOL heavy metal mass to get specific busp values (MWd/lT)

March 2003
March 2003

Page C-31 of C-581DOEISNFIREP-078
Revision 0



Fuel Radionuclide Inventory Worksheet
L Fuel and Template Isifowntsonm ~

Fuel Name TRIGA 8 5/20 F'FCR (DORF)
SNF ID # 315

Fuel Units & Deoc. 2.- ELEMENT
Heavy Metal Mass BOL=_0 384kg EOL=0 383kg
ROD Storge" Site HANFORD

'Fuel decay satff dati 1989
Estimates as of. 2010

Temsplate, TRIGA-SS (LWAJ-Zrx. SST. I0o to0%r/ U)
"Temspiate Sumup(MWd) 6 63

Template BOL Heavy Metal Mass (MT) 0 000195
- Teesplate Decay Thme, 20 years

Estlmated
Canister usa~e

18x10lo
I 0 03

UI. Estinuates, m n - X~-- -X b Ye Yb I Gamma Sources

Ca/MWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Boundinct Fuel
Photon Total
Energy Photons/sec
Group (bounding)

Radinonuclide Template Fuel Bunmup (MWd) Bumup (MWd) (Ci) In
Ac-227 2 6436E-09 3 74 7 48 0 OOE.00
AM-241 3.1429E-03 3 74 7 48 0 006+00

ventories(Ci) lnvento esCi

4

1 98E-08 Avg MeV
0 0150 * 0IEoll

I /a1 /49S U tAtb+UO 561 Ev11
374 7 48 0 OOE.-00 5 52E-07 353E,11C-14

CI-36
'48 0 OOE-0O 4 BIE-04

0 OOE.DO 1 05E-05 2 lDE-05
CM-243 1 2465E-07 0 OOE400 466E-07 g 33E-07 0 1250
CM-244 9 5564E-07 S-RF.Ol7itI= - - - I --.

-Lr-An I -ona-~sl I -
6 669E-01 1 34E+00 I 0 3750 3 3086E10

Cs-134 5 8692E-04 3 74 4 39E-03 0 5750 5437E.i11
a ;i 14 7 48 0 I X4

W49E+00 3 74 7 48 00OOE-i00 7 ,
3 74 7 48 0 OOE-i00 1 72E-02

Eu-i155

0.8500 6 12918.09
1.2500 1 0168,11I
1 7500 1 5758.09
2.2500 5 424E+05
2.7500 5 976E.03
3 5000 3-W.35 01

3 74 7 48 0006E.00 I35E-02 2 70E-02
Fe-55 7 48 0 00E.00 5 31 E-02 1 06E-01
H-3 4 7895E-03 1 796-02 3 58E-02
1-129 736846-07

9 58210E-02
:-06 5 52E-06 5 0000 41386.00

3-74 7 48 F17E-01 7 0000 4 667E-01
I 2552E-06 a74 7 48 0006E.00 11 0000 5.312E-02

3-74 7 48 0006E+00 2t(
L
L,

Pb-21 0
Pm-i147

3.74 7 48 0006E+00 2.17E-13
7 48 0 00E+00 1.50E-01 3 OOE-01

PU-238 .48 0 00E+00 3 45E-03 6 916E-03
PU-239 5 5278E-( 0006+00 2 07E-02 4 14E-02
PU-240 2 1248E-03

4 9549E-02 0
00E.00
OOE+003 74 7 48

:-07 3 74 7 48 0006.+00

1 59E-02
3-71E-01
1.73E-06
1 84E-12
1 80E-09

Ra-226
Ra-228
Ru-106
Se-79

7 48 00OO6.00 9 18E-13
7 48 0006E+00 8 99E-10

1 3015E-05
1 216567-05 3-74

3 74
.374

7 48 0006E+00 I I5E-05
7 48 0 006+O0 4 87E-05
7 48 0006E+00 4 5,5-05
7 48 0006E+00 6 826+00
7 48 0006E+00 1.66E-03

2

ii

29E-05
74E-05S

Tc-99
Th-229
Th-230

0006E+00 .1.16E-09 2 32E-09
4 2346E-I11

Th-232 2 5278E-1 0
TI-2081 1 5820E-08
U-232 4.2647E-08
U-233 1-22116E-07
U-234 1.9955E-07

2
2
3

0 006.00 I 58E-10 3 17E-10
0- O006+00 9486E-10 1 89E-09

74 0 OOE+00 592E-08 1.18E-07
0006.+00

3 74

1 60E-07 3-19E-07 J Thermnall Power
4 57E-07 9 146-07 J Nominal Heat Bounding
7 476-07 1 496-06 J output Heat Outpu
1 54E-04 1 64E-04 J (waftt) (Watts)U-G235 -2 6194E-06 3 74 0 00

U-236 1.2693E-05 3-74 7 48
U-238 -3 63316E-08 3 74 0 00

:4(30 4 75E-05 9 50-0 I 526E-02 I 97E-01
I l4t:-U4 109 otiIotal

1 8241E.00 3 74 7 48 0006E+00

Template Selection Summary
From SF0

RleactorModerator [WANDUZRCHYtRDE
Fuel Cladding S

BOL HM Corstlsuenits U
BOL Enrichiment % I 19 792

leumup Summary (Mwd)

-1-1 I., -

LW AND U ZiRC HYDRIDE
SST
U

L
- i-Basis for bumun used in estimate:

From SF0 Estimated

Nominal[ I i5NW"s bWmW taken itrecty Immr SF0 (wmerel Io MWd)
Bound ~_ 7417 48 Soundng burrito maimed to be race reeseal burrup

Checks

Estimated Bumup
Bump Mltpie Giver, Bumup Estimated EOL HMitier, EOt. Hit

No minnl 02 03i109
Bounding I0 S71 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

'Reactor shutdown, core rermoal. sterage. slpi, orf~e data coft,nmg that nratlatic ceae 0
5
Total bumurp fer all toed assocdated w~th Othi worksheet must be dvKded by B01 heavy metail mass to get speaific burraup values (MWdUAT)

Li

DOE/SNF/REP-078
Revision 0 March 2003
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Fuel Radionuclide Inventory Worksheet

L Fo.e and Template lormanfio-s
Fuel Name TRIGA STD (ALUM) HANFORD

SNF ID# 314
Fuel Units & Descr: 66 - ELEMENT

Heavy Metal Mass- 8OL=12 342hg EOLt12.203hg
ROD Storage Site HANFORD

'Fuet decay start date 1987
Estimales as of 2010

Template TRIGA-AI (LW/U Zrx Alum 10 to 20% U)

rernplate Bumup(MWd) 6 65

Template BOL Heavy Metal Mass (MT) 0 00018
Template Decay Tane 20 years

Estimated
Canister usage

059 1

.

- -.. . I flan-m `ources
tX I _AA+� Z S � A _ .. A,, rz 1n . ...... . _._11] rum"5- I , ~ 1, Photon Tntla

Rtadionuclide
Ac-227

CMiMWd From Nomital Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

Template Fuet Bumup (MWd)
2 

Bumup (MWd)
2  (0C) Inventories(Ci) Inventones(Ci)

2 4556E-09 421 00 842 00 0 OOE+00 1 03E-06 2 07E-06

3 8752E-03 421 00 842 00 0 00E+00 1 63E.00 3 26E+00

1 8617E-06 421 00 842 00 0 OOE+00 7 84E-04 t57E-03
84200 --- --160

Energy Pholons/sec
Group (bounding)

_ Avg M4eV
_ 0 0150 8 641E+13

Ann-241 I 0 0250
Am-242m
Am-243 421 00 842 00 0 9 81 E-05 1 9b5E44 O 0375

C-1 4 421 00 842 00 1.82E-02 3 64E-02 C

01-36
Cm-24.3
Cm-244

:.08 421 00 84 1 1 81E-05 362E-05

E-07 421t00 842.00 0 00E+00 8 02E-05 1 60E-0 1 180E.13

1 7744E-06 421.00
4.3188E-03 421 00
6-7188E-04 421 00

0 00E+00 7 47E-04 9 524E+11 2

0 00E+00 1 82E+00 364E+00 03750 3 914E412
5 66E-01 0 5750 6235E+13
2 66E42-02 0.8500 6 634E+12

842 00 0 00E+00 2 83E-C

Cs-t35 I 1549E-05 842 00 0 00E+00

Cs-137 842 00 1 64E+03

Eu-154 421 00 842 00 E+02 3 39E+02

Eu-i 55 S 421 00 2 27E+01 4 55E+01

1 2s00 7146E+12

17500 2 141E+1 1

22500 3 393E.06

2 7500 5 647E+05

3 5000 3 881E+03

5 0000 4 809E+02

Fe-55 421 00 E
E+00 6 72E-02 t 341

H-3 4 6571E-03
I-129 7 3805E-07

Kr-85 9 5684E-02
I N-237 1 4618E-06

421 00 0 00E+00 1.96E+00

421.00
421 00

0 00E+00 3 1iE-04
2 00 0 00E+00 I
2 00 0 00E+00

03E+01
6 15E-04

70000 5 430E+01
11 0000 6 176E+00

4.

Pa-231
Pb-210

j Pm-I47

5-.J Pu-238
-i- Pu-239

Pu-240
Pu-241
Pu-242
Ra-226
Ra-228
Ru-1 06
Se-79
Sn-1 26
Sr-90

647B2E-09
6 3158E-14
3 9564E-02
1 200GE-03

842 00
842 00
842 00
842 00

0

10

00E+00
00E+00 :

545E-06
5.321E-11
3 33E+01

421 00
421 00

5 06E-01 1.01E+00
2 40E+00 4J79E+00

E-03 42100 842.00 OOE+00 952E-01 1 i

6 1113E-02
3 0602E-07
2 6707E-13
22556E-10

421.00 842 00 006E+00 2.57E+01
842 00 000E+00 1 29E-04
84200 000E+00 1 12E-10 225E-10

1.90E-07J 842 00
421 00
421 00
421 00

842 00
842 00
842 00

32E-03 2 63E-03
45E-03 1.09E-02
15E-03 1 03E-02

E+00 421 00 842 00 006E+00 7 66E+02

Tc-99 4 4120E-04
Th-229 3 3308E-10
Th-230 4 6526E-11
Th-232 2 3744E-10
Tl-208 1 8195E-08
U-232 4 9098E-08

U-233 1.3140E-07

421 00
42100

842 00 0 O0E+00 1.86E-01
842 00 000E+00 1 40E-07
842 00 0 00E+00 1 96E-08
842 00 0 O0E+00 1 0E-07
842 00 0 E+00 7 66E-06

__1 .53E+03
3 71 E-1
2 SOE-07
3 92E-08
2 006-07
1.53E-05 _ ._

8 420 0O0O0w+00

842 00 0 00E+00
659 r82 0 wE+00

2 07E-05 4-13E-05 I Thermal Power
l N

471 00 1 90E-04
U-234 22
U-235 -2 e
U-236 1 2

U-238 -31
Y-90 1 8
Other Radronuclkies

5159 42100 000

421 00 842 00

42100 0 00

s 7RF llt 4 18E-03 528E-03
5 35E603 i 07E-02
331E-03 3 33E-03
7.67E+02 1 53E+03
8 82E+02 I 766+03

Nonr na- Hbat Bounding
Output Heat Output
(Wafs) (Wafts)
1 09E601 2.19E+01

Total Total

42100 842 C

nmm7,'aM Checks -, -�, �

'emplate Selection Summary .. . .Basis for Parameter DIferencesFrom SFID I Used
Reactor Moderator LW AND U ZIRC HYDIDE LW AND U ZIRC HYDRIDE

Fuel Cladding ALUM ALUM

BOL HM Consttuents U U
BOL Enrichment %- 19 786 10 to 201

Burnup Summary (MWd)'

Nominal [
Bounding|

rornShD I timrted
421001 13230t

6 42 00

Basis for bumup used in estimate

Normnal turup tiken dirrcSy trern SFD (converted Ic MWd)

Bejelog bmarM aswred lt be tweje eormal burrus

Checks

Estimated Buanupl
Bumup Mulfiplier Given Burnup

Nominal |i:_ 092^d 0 31
Bounding I I t5b1 I_______________________________

'Reador shutdown core removal storage. sappng or other date confirring tat lrradation ceased tsrfuel

'Total burrap for all fuel associated wrth this worksheet must be dvided by SOL heavy metal mass to get spedfic bumnup values (MWdStT)

March 2003
DOE/SNF/REP-078
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Fuel Radionuclide Inventory Worksheet
L Fuel anadTeroplate Ionomuu o 5t

Fuel Name: TRIGA STM 8/20
SNF ltD 233

Fuel Units & Descr 90 - ELEMENT
Heavy Metal Mass. BOL=17 55kg, EOL.17 19kg
ROD Storige Site HANFORD

'Fuel decay start date 1989
Estimates as of. 2010

Template- TRIGA SS (LW/U Zrx SST. IO to 20%4. U)
'Template Bumup(MWd) 6 65

Temptate SOL Heavy Metal Mass (UT) 0 000195
Template Decay rumne 20 years

Estimated
Canister usage

18sx10t
I 081

11. Estimates, 34 6X X7 b Yn 3 Yb Gamma Sources

Photon Total
Ci/MWd From Nominal Bounding Fuel Initial Activrty Nominal Fuel Bounding Fuel Energy Photonstsec

Radionuclide Template Fuel Burnup (!YWclt Burnup (MWd)' ICi1) Inventories(Ci), Inventonies,(C) Group (bounding)
Ac-227 2 6436E49 343 66 687232 0 00E+00 9 08E-07 t 82E-04 Avg 0ev
Am-241 3 1429E4-3 343 66 68732 0 00E+00 108E+00 216E+00 0015 6888E+13
Am-242m 1 3195E-06 343 66 687 32 0 00E+00 4 53E-04 9 07E-04 o 0250 t 434E413
Am-243 1 4753E-07 343 68 687 32 0 OOE+00 S 07E-05 I 01E-04 00375 3242E413
C-14 1 2847E-04 34366 68732 000E+00 4 41E-02 8 83E-02 00575 136E413
Cl-36 2 812E4-06 343 66 687 32 0 00E+00 9 66E-04 I 93E-03 o 085 8 067E.12
Cr-243 1 2465E-07 343 66 687 32 0 00E+00 4 28E-05 8 57E-05 o 1250 5272E412
Cm-2 9 5564E4-07 343 66 687 32 0 00E+00 3 2BE-04 6 57E-04 0250 6 s2E+12
Co-60 1 7880E-01 34366 68732 0 0OE+00 614E+01 123E+02 7350 3036E+12
Cs-t34 4 8692E-04 343 66 687 32 0 00E+00 2 02E-01 4 03E-01 08575 4 993E+13
Cs-23 3 2195E-05 34366 68732 000E+00 1 11E-02 2 21 E-02 08500 562E11
Cs-137 I 9489E+00 343 66 687 32 0 0OE+00 670E+02 1 34E+03 12500 9326E-12
Eu-154 4 5895E-03 343 66 687 32 0 00E+00 1 58E+00 3 15E+00 17500 1 446E+10
Eu-155 36045E-03 34366 68732 0 0OE+00 1.24E+00 2 548E+ Nm 22l00 4en80E+07
Fe-SS 1 4155E-02 34366 687.32 0 00E+00 4 87E+00 9175E+00 O u7500 5 487E+05
H-3 4 7895E-03 343 66 687.32 0 0-E+00 I 65E+00 3729E+00 35s 3a059E+03
1-129 7 3684E-07 343 66 687,32 000OE+00 2 53E-04 5 06E-04 5 0000 3 680E+02
Kr-815 9 5820E-02 343 66 687.32 000DE+C0 3.29E+01 6 59E+01 70000O 4158E+01
Np-237 1 2552E-06 34366 68732 000E+00 431E-04 8 63E-04 t150000 4732E.01
Pa-231 7 0406E-09 343 66 607.32 0 20E+00 2 42E-0 4 84E- 06
Pt}21 0 5 8000E-14 343 66 687.32 000OE+00 I 99E-I11 3 99E-I11
Pm-147 4 0075E202 343 66 68732 0 00E+00 6 38E+01 2 75E+01
Pu-t38 962256E-04 343 66 687632 0 0E+00 317E01 34E-01
Pu-239 5 5278E-03 343 65 687.32 000DE+00 I 90E+00 3 80E+00
Ru-240 2-1248E-03 343 66 687.32 000OE+00 73OE-41 I146E+00
Pu-241 4 9549E-02 343 66 687 32 0 00E+00 1 70E+01 3 41 E+01
Pu-242 2.3128E-07 343 66 687 32 000OE+00 7 95E-05 I 59E-04
Ra-226 2 4526E-13 343 66 687 32 0O00E+00 8 43E-I11 1 69E-10
Ra-228 2 4015E-10 343 66 687 32 0O00E+00 8 25E-08 I 65E-07
Ru-108 3 0602E-D6 343 66 687 32 0O00E+00 I 05E-03 2-lOE-03
Se-79 I 3015E-05 343 66 687 32 0 00E+00 4 47E-03 8 95E-03
Sn-1 26 1.2165E-05 343866 687 32 000OE+00 4 18E-03 8 36E-03
Sr-90 I 8Z26E+00 343 66 687 32 0 00E+00 6 26E+02 1.25E+03
Tc-99 4 4241E404 343 66 687 32 0 00E+00 I 52E-41 3 04E-01
Th-Z29 3 0962E-10 343 66 68732 000OE+00 I 06E407 Z.1§E47
Th-Z30 4 2346E-1 1 343 66 687 32 00O0E+00 I 46E408 2 91E408
Th-232 2 5278E-10 343 66 687 32 0 00E+00 8 69E408 I 74E407
Tl-208 I 582OEE48 343 66 687 32 0 00E+00 5 44E406 I 09E405
U-232 4 2647E408 343 66 687 32 0 00E2+00 1 47E405 2 93E405 Thermal Powver
U-233 1 221 1E407 343 66 687 32 000OE+C0 4.20E405 8.39E405 taomnal Heat B~ounding
U-234 I 9955E407 343 66 687 32 000OE+C0 6 86E-05 1.37E404 Output Heat Output
U-235 -2 6194E406 343 66 0 00 7 591E43 6 68E403 7.59E403 (Watts) (Vvatte)
U-236 I 2693E-05 343 66 687 32 0 00E+00 4 36E403 8 72E403 es5oE+oo I 72E+0t
U-Z'38 -3 6331E408 343 66 0 00 4 72E403 4 71E403 4 72E403 Total Total
Y-90 1 8241E+00 343 66 687.32 0 00E+00 6 27E+02 I 25E+03
Other Radionucildes 6 62E+02 I 32E+03
nL Temphate Selectin Sunmnmry, lTlurrp Sunmarv, and Checks -

Template Selection Summary
From SFD Used Basis for Parameter Differences:

Reactor Moderaor LW AND u RC HYDRIDE LW AND U ZIRC HYDRIDE
Fuel Cladding SST SST

BOL HM Consttuents U U
BOL Enrichment % 20 00000115 10 to 20 1

Bumup Summary (MWd)' Basis for burnup used in estimate
From SFD Estimated

Nominal 2 343 Si6 NM" nuop calculid fMr tbe heav mra mass mdestoy
Boundmig 687 32 Ioturit btin aoned b to be tWie rnoxot vnup

Checks

Estimated Burnupf
Bumup Multipher Given Bumup Estimated EOL HM/Given EOL HU

NomInal 057I 3 ri .iii
Bounding 115

'Reactor shutdown core removai, storage. shipping or other date consirming that Irradation ceased for fuel

'Total 1utiup for all fuel assooated wit this worksheet must be divided by OL heavy metal mass to get specific bumnup values (MWdMl)T

L.
U-

I

I

J I

DOE/SNF/REP-078
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Fuel Radionuclide Inventory Worksheet

L Fuel and Template Infrmuation -
Fuel Name TRIGA STD 8 5W20 (HANFORD)

SNF ID# 316
Fuel Units & Descr 33 - ELEMENT
Heavy Metal Mass BOL=6-336kg EOL=6 316kg

ROD Storage Site HANFORD

'Fuel decay start date 1969

Estimates as of 2010
Template TRIGA-SS (LWAJ Zrx SST 10 to 20°. U)

'Template Burmup(MWrl) 6 65

Template BOL Heavy Metal Mass (M") 0 000195
Te.nWl. Decay rTne 20 years

1. Estniates - _ m x, X, b Y. Yb Y Gamma Sources

CUMWd From Nominal Bounding Fuel Intial Activity Nominal Fuel Bounding Fuel

Template Fuel Bumup (MWd)' Bunup (MWd)' PCI) Inventones(Ci) Inventones(Ci)
Radionuclide
Ac-227
Am-241

64341,E-UY 0 00E+O0 a 16t-Od2 -436E-09 3D 8d3
3 1429E-03 30 88 0 OOE+00 9 70E-02 1.94E-01

8 ISE-05
9 1 E-06

Energy Photons/sec
Group (bounding)

Avg MeV
00150 61886E12
00250 1.288E+12
00375 1 116E+1231 95E-06 1.75 0 00E+00 4

4753E-07 61 75 OOOE+O0 4
0 OOE+00 7 93E-03 0 0575 10201E+12

C-36 2 8120E-06 1 6175 0C
_ fam 7tA. I 2A45F-0 30 88 61 75

i 174E-04 0 0850

-. .t ___-

Crn-244 9 5564E-C 30 88 6175 2 95E-05 90E-05 _
306 0 / a S 52E+00 110E+Ot _Co-60 17 30 68 61 75

Cs-134 30 88 6' 3 62E-02

250 6223E.11
750 2728E+11
750 4,486E+12
500 5 056E.10
500 8 379E1+1ICs-1 35 5 30 88 61 E+OO 9 94E-04 I 99E4C

Cs-137 .+OO 30 88 0 OOE+00 6 02E+01
0 OOE+00 t 42E-01

Eu-1 54
Eu-155
Fe-55

4 5895E-03 30 88 1 7500 1 297E+g0
28500 4 474E363 6045E-03

1.4185E-02
4 7895E-03

61 75 0 00E+00
61 75 0 00E+00
61 75 0 00E+00

E-01 8 76E-01
E-01 2 96E-01
E-05 4 55E4530 88

30 88
30 88

2 7500 4 931 E+04
3 5000 2 818E+02
80000 36026E+01
7 OuoO 4 077E+00

11 0000 4643E-01
61 75 E+00 2 96E+00 S 9

E+OO 3 88E-05 7
E+00 2.17E-07 4:

92E+OO

Pa-231 7 0406E-9
P-210 5 8000E-14
Pm-F147 4 0075E-02

Pu-238 92256E-04
Pu-239 5278E-03
Pu-240 2 1248E-03
Pu-24I 4 9549E-02
Pu-242 2 3128E-07

30 88
30 88

0 001
0 OOE+00 1 79E-12

088 6175 0 00E+00 1

088 6175 0OOE+00 I

) 88 6175 OOE+00 1

0 88 61.5 0 OOE+00

E+00 2 47E+00
E-02 5 70E-02
E-01 3 41E-01
E-02 1 31E-01

30 88
30 88
30 88

61.75
61 75
61 75

1 53E+00 3 06E+00
71 4E-6 1 43E-05

Ra-226
Ra-228
Ru-106
Sr- 79
Sn-126

E-10 30 88
0006E+00 757E-12
000OE+00 7A1E-09
0 OOE+00 9 45E-05

1 51E-11

3 0602E-06
1.3015E-05
1-2165E-05

30 88
61 75 0 OOE+00
61 75 0 0OE+00 7 51E-04

Sr-90 1
Tc-99 4
Th-229 3

Th-230 4.

E+OO 30 88
-04 30 88

E-10 30 88
E-11 30 88

61.75
61JS5

0 00E+00 5 63E+01 1 13E+02
0006+00 1 37E402 2 73E-02
000E+00 9 566-09 1.91E-08
0006+00 1316-09 261E-09
0006E+00 7.80609 1 56E-08

Th.-23 2 5278E-1 0 30w8

TI-208 15820E408 30 88 61 75 0 OOE+00
-. c riivrrmf

I4 wE4E7
I 1 32E4

U-232 4.215IL-WU 00

U-233 1.2211E4-7
U-234 1 9955E-07 3088

000 600 3 77E-06
000.E+00 6 16E-06

F Thermal Power
Nominal Heat Boundmng

Ortptt Heat Output
_ (Watts) (Watts)_ _ _ _ _ _

^^~ ^-"' 8194L4.1-2 6194t-M ;5U W 0 00 2 72E4-03
61 75 0 0061+00

2 64E403 2.72E-03

v7 nnxe no

other Radionucddes
11l. Template Select)

I 1 13E+02 j
1 19E+02

nd Chiecks t / I - 7,

ITe. Ilplate I
Ir nSF | Use --

I

Reactor Moderator LW AND UZIRC HYDIDE LW ANIJU 21RC -HYDi-D

Fuel Cladding SST SST
Bni NU CnU tueuts I U U

-

- - - . .- --- .- - - - - - --5 �-.
BOL Enrichmnent %I 191596 I ito 2

From SFD I
-4…-

lS~~~-- ----V -ln -- t"W_..w

Checks

Norninal C

Boundmng|

Estimated Bumupl
MUult er Given Bumup 1

014 0
Bumup

_____________________ .1

. _ . . . _ . ._ . _._ _



Fuel Radionuclide Inventory Worksheet
L Fuel and Tfemplate Informatiort ,-

Fuel Name ACRR (PULSED CORE)
SNF 10 757

Fuel Units & Des"r 251 - ELEMENT
HeavyetailMasa BOL.120631kg- EOL=120831kg
ROD Storage Site INEEL

'Fuel decay start date- 2035

Estaimates as of: 2010

Template- Pathfinder (Ught Water, SST 60 to 100-_, U)

I'Tempate Bumup(MWd): 6 01
Template 0OL Heavy Metal Mass (MT)- 0 00012882

Template_ Decav Tase, S vears

Estrnated
Canister usage:

18-x10'
1 226

lI. Esbrnti-ats s-- m X. x, b Y. Yb Gamma Sources

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

Radionuclide Template Fuel Bumup (MWd)W Burnup (MWd)f (Ci) inventornes(Ci) Inventones(Ci) Group (bounding)

Ac-227 1 9667E-09 2,282-86 4,565 72 0 00E+00 4 49E-06 8 98E-06 Avg. MaV
Am-241 449468E-05 2,282.86 4,56572 0AE+00 1_13E-01 228E-01 00150 8978E+14

9 7537E-09
9 8802E-10
2.3095E-04
1.2261E-06
5.1581E-10
7.3012E-09

2,282.86 4,565 72 0 00E+00 2 23E-05 4 45E-05 I 00250 I 915E+14
2,282 86 4,565.72 0 00E+00 2.268E-06 4 51E-06 I 00375 1 709E+14

5.27E-01 I OSE+00 I 00575 I 718E+14
CI-36 2 80E-03 5 60E-03 I 0050 1 089E+14
Cm-243 2 36E-06 01250 8686E+13
Cm-244 2.282 86 4,565.72
Co-60 3 6556E+00 2.282 86 4.565 72 0 10E+C

- ----- --

333E-05 0.2250 90tSEt3
1 67E+04 0.3750 4376E+13
329E+02 0 5750 5.305E+14
1 38E-01 08500 2s569sE13

Cs134 2,2_2 86 4,n,6 7 1U 1 0t+00 1 65E+02
3 0316E-05 2,282 86 4,565 72 0 00E+00 6 92E-02

5 72 0100+00 6 62E+03 1.32E+04 I 12500 1t240E+15

0 00E+00 1 71E+01 3 43E+01 I 17500 4 378E+t1I
1 05E+02 2 11E+02 z 22500 1253Et12

F6-55 3 1 66E+04 Z7500 7109E+09
H-3 1 3524E-02
1-129 7 319sE-07 2,282 86 4.565 72 C

3 5000 7 847E+08

50000 1891E+02
Kr-85 2 8686E-01 2.282 86 4,565 72 0 o0E+00 6 SSE44 LNp-237 1 147sE-06 2.282 a6 4,565 72 0 OOE+00 2 62E-03
Pa-231 1 0990E-08 2,282 86 4,565 72 0 OOE+00 2 51 E-05 S 02E-05

2282 86 4,565 72 0 OOE+000 1 4E-11 3 69E-1 1
7 83E+03 47E+04

Pu-238 E-C1
Pu-239 6 6839E-04

71E+00
05E+00

398E-01
38E+01

Pu-240 8 7121E-05 2,2a2.86 4,565 72 0 0OE+00
E-03 2,282 86 4,s56 72 0 OOE+00 6 91E+00

2 0 0oE+0 O 4 50E-06 I OOE-06
1 68E-10 136E-10

Ra-228
Ru-106 1 6531E801 2.282 86

2 7sE-08
7 55E+02

Se-79 1-3228E805 2,282 88 4.565 72 0 c 3
2Sn-126 1.1494E-05 2o282 86 4.565 72 0 ooE+00 62-2E

Sr-90
TC-99
Th-229
Th-230
Th-232

2.7854E+00
4 6656E-04
2.9368E-12
3.2662E-11
8.3045E-12

2.282 86 4.565 72 0 OOE+00 6 36E+03 1.27E+04
2 86 4,565 72 0 O0E+oo 07E+00 2.13E+00

0 o0E+oo 8
0 00ooEo 7

70E-09 1 34E-08

2.282 E
TI-208 2 6722E-08 2,282 86 4,565 72 0 00E+00 6 10E-05
U-232 77720E808 2,282 86 4,565 72 000E+00 1 77E-04
U-233 29834E-09 2,28286 4,56572 000E+00 681E-06
U-234 3 5275E-07 2,282 86 4,565 72 0 00E+00 8 05E804
U-235 -27761E-06 2,28286 000 5,51E-02 488E-02
U-236 1 6190E-05 2282.86 4.56572 000E+00 370E-02
U-238 -2.8547E-09 Z282 86 0 00 3 20E-02 3 20E-02
Y-90 2 7870E+00 228286 4,56572 000E+00 636E+03
Other Radionuctkles 1 20E+04

1 49E-07
3 79E-08
1.22E-04
3 55E-04
1 36E.05
1618E-03
5 51 E-02

Thernal Power
Nominal Heat Bounding

Output Heat Output
(wafts) (Watts)

2.42E+02 4.85E+02
Total Total

2 40fE+04
m. Tem lte Selection Sunury. Burtup Sunury. and ctss <N-
Template Selection Summary I

From SFD Used Basis for Parameter tifferences

Reactor Modertor UG[ TWSER LIGHT WATER thit Tenlpate was used tcr the Itol"i rs
Fuel Ctaddmg S SST 8 kid aches on at parametere, erce ernndnweL

0OL HM Conatituents U U
0OL Enrichment % 21 10367543 01to 100

Bumup Summary (MWd)' Basis for burnup used in estimate-
From SF Estimated

Normnal- 2,282 86 bN um assumed it be 2. of S0L heavy retW masl
Bounding | 4.565 72 B30t bm atsuned to be Wce real bais

Checks

Estnmated Bumupl
Burup Muttipt Given Sumup Estimated E80L HM/Grven E80L HM

Nominal 040 | 096
Bounding 081_

'Reactor shutdown, core removal. storage, shpping or otier data confimirig that irradiaton ceased for fuel

'Total bumrp or Jall tul assodated wlh ther worksheet must be dvided by 8OL heavy metal mass to get spific bumrsp values (MWdAT)-

L
L

DOEISNF/REP-078
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Fuel Radionuclide Inventory Worksheet

L Fuel andi Temlplate InWormation , -
Fuel Name ANP

SNF ID* 451
Fuel Units & Descr 9 - CONCENTRIC TUBES

Heavy Metal Mass BOL-1 118kg EOL=1 102kg
ROD Storage Site INEEL

'Fuel decay start date 1957

Estimates as of 2010

Template Pathfirder (Ught Water. SST. 60to100%. U)

'Tenplate Bumup(MWd) 6 01

Template BOL Heavy Metal Mass (MT) 0 00012882

TemolateDecayTkre 50 years .

II r.-
.

A - . t. .... - a

UIl.kasein tes I -. i-,- - -.- k -Thf.t

Radionuclide
Ac-227

CtlMWd From Nomunal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

Template Fuel Bunup (MWd)
2 

Bumnup (MWd
2  

(Cl) Inventones(Ci) Inventones(Ci)

3 4276E-08 15 30 30 61 0 00E+00 5 25E-07 1 05E-06

1 1458E-04 1530 3061 000E+00 1 75E-03 351E-03

7 9468E-09 1530 3061 000E+00 1 22E-07 2 43E-07

Energy Photonstsec
Group (bounding)

IAv MeV

AM-241
_ 00150 1 596.E120 0 5 3_7 5 1

0 0250 3 317Es1t
Am-242m
Am-243 9 8386E-1 1 : 30 61 3 01 E-08 0 0375 2.875E.11

C-1 4 1530 3061 0 0575 30093E.11

CI-36 15.30 3061 1 88E-05 3 75E-05 0 0850

-. Cm-243
- CM-244

Co-60
rs-1t34

137271E-10 1530
1,3058E-09 15 30
9 8636E-03 15 30

30 6 +00 2 64E-09 S 29E-09
+00 2 OOE-08 4 OOE-08

0 00E+00 1.51E-01

02250 1 610E011
0 3750 7023E+10
0 5750 1 169E+12

1 9617E-08 0 OOE+00 3 00E-07

Cs-135 3 0316E-05
Cs-137 1 0263E+00
Eu-1 54 2 0017E-04
Eu-155 8 5957E-05

30 61 0500E+00 4 6'4E-C 0.8500 1 154E+10

3061 0 00E-OO 15 +01 j 12500 2 629E+10

30 61 0 00E+00 3 C 6-13E-03 1 7500 2 972E.05

3061 0 C 2 63-03 2 22500 2 507E.0o

Fe-55 3061 0C
1530 3061

347E-04 6 93E-04 1 2 7500
1 66E-02 3 32E-02 3 5000
1 12E-05 224E05 1 50000

2 052E+04

1530 3061

E-02 15 30 2 40E-01 4 79E-01 9 127E-02
1 .026E-02

11494E-06
8070E-08
2985E-12
2196E-05

1530 30 61 000E+00 176EB-5
30 61 0 00E+00 8 894-07
30 61 0 00E+00 1 991-11
30 61 0 00E+00 3 40E-04
30 61 0 00E+00 4 01 E-03

6 79E-04
8 03E-03
2 04E-02

Pu-239
Pu-240
Pu-2

4
1

Pu-242

-04 15 30
-05 15 30
-04 15t30

3061
3061
3061

I 0.2E402
0 I 33E-03 2 65E-03

32E-03
302E408 I9717E-09

3 0000E-12
B 3328E-12
B 1464E-15
3221E405

1530
1530
1530

E+00
I

0

106E402
03E-08
18E-110 00E+00 4 59E-1 i

0 00E+00 1t28E-10

I

Ru-I 06
Se-79
Sn-t26
Sr-90
Tc-99

10 30 61 0 00E+00

3 30 61 0 00E+00
1 30 61 0 000+00

94 1 88E-13
4 05E-04

15 30
1530
15 3090B5E-11

3061
30 61
3061
3061
- Al

+00
+00

76E-04 3 52E-04
46E+01 2 92E+01
714E-03 1 43E-02
2 92E-10 5 84E-10

2
it

1913E-10
137RF-12

135E-
28E-10 00E+0l

6
Th-2 -t9I n-za 306 0 00.0 87

TI-208 1.8752E-08 15'

U-232 5 0782E-08 15 '

U-233 3.2596E-09 15.

U-234 3 9817E-07 15.
U-235 -2 7761 E-06 15'

U-236 1 6190E-05 15t

30 61 0 00E+00 : 87E: 74E
-10
:-0 7 [ _ _ _ _ _ _ _ _ _ _

E-06 Thermal Power
E-48 Nominal Heat Bounding

30 61 0 00E+00 777E-07
30 61 0 OE+00 4 99E-08
30 61 0 00E+00 6 09E-06
000 2.25E-03 221E-03

30 61 0 00E+00 2 48E-04

0 00 2 55E-05 2 55E-05

1-22E-05 Output Heat Output
2.25E-03 (Watts) (Watts)
4 96E-04 I 1 79E-01 3.57E-01
2 55E05 Total Total

U-238
Y-90

1 Other RadionuclLdes

-2 8547E-09
9 5557E-01 3061 0C E+01 2 92E+01

E-+01 3 73E+01

Template Selection Summary
From SFO Used B

Reactor Moderator UGHT WATER UGIT WATER

Fuel Claddicmg NICHROME SST It

BOL HI Constituents U

BOL Enrichment % 93.20218125 60 to lC0

I
Bumup Summary (MWd)'

From SFO
- . Basis for bumup used in estimate

Borund 30 6

Estimated Bumupt
Bumup Muftipler Given Bumup

.



Fuel Radionuclide Inventory Worksheet
L Fuel and Template Irrsmte-1. 9

Fuel Name: APPR (AGE-2)
SNF tD1 6

Fuel Units & Descr 1 - CANISTER OF SCRAP
Heavy Metal Mass BOL=0246kg. EOI.0216kg
ROD Storage Site INEEL

'Fuel decay stlat date 1959
Estimates as of 2010

Template Pathtimder (ght Water, SST, 60 to 1 00OD U)
"Template Bumup(MWd) 6.01

Template BOL Heavy Metal Mass (MaT) O 000012882
Template Decay Time- 50 years

Estimated
Canister usag^

18sx10
008

IL Fstimates. m -n * ' b Ye Yb I Gamma Sources

Ci/MWd From
Radionuclide Template
Ac-227 3 4276E-08
Am-241 t.1458E-04
Am-242m 7 9468E-09
Am-243 9 8386E-10

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

Fuel Bumup (MWd)
0 

Burnup (MWd) (CI) lnventories(Ci) Inventories(Ci) Group (bounding)
28 72 5743 0 OE2+00 9 84E-07 1.97E-06 Avg MeV
28 72 57 43 0 OOE+00 3 29E-03 6.58E-03 00150 2.995E+12

4 56E-07 0 0250 6224E211
2872

G-14 2 2978E-04 28 72 57.43
C1-36 1.2261 E-06 28 72 5743
Cm-243 1 7271E-10 21a72 5743

0 0375 5.396E+21
00575 528042,11

0 OOE+00 4 96E-09
Cm-244

9 86^
1 961
3 031
1 026
2 oo1

58E-09 28 72 5743 0 OOE+00 3 75E-08 7 50E-08
28.72 5743 0 OOE-00 2 83E-01 5 67E-01 0.3750 1 318E+11

57 43 0 OOE+00 5 63E-07 13E-06 0,5750 2.194E212
71 E-04 74E-03 0.8500 2.166Ei10

Cs-137 3E+00 I
Eu-15i

2Eu-1 55
Fe-55
H-3

2

i-

28 72 57 43 0 OOE+00 47E-03
28 72 57 43 0 OOE+00 6 50-E04

89E+01
15E-02
94E-3
30E-03
i22E-02

12500 4 934E,10
I 7500 5.578E+08

0835E-03 28 72 57 43 0 OOE+00 3 I tE-02 35000
28 72 57 43 OOE200 2.10E-05 4.20E-05 5 00^o Li28 72 57 43 0 OOE+00 4 SOE-01 8 99E-01 7 uODD 1.547E-01

57 43 0 OOE+00 3.30E-05 6 60E-05 I t1 rioo I 736E-02
Pa-231
Pb-21 0

1.67E-06 334E-06
2985E-12 E-11

Prn-147 2.2196E405 28 72
Pu-238 2 6223E-04 28 72 57 43 0 OE+0C LiPu-239
Pu-240
Pu-241
Pu-242

6 6739E-04 28 72 57 43 0 OOE+00 1 92E-02
57.43 0 OOE+00 2 49E-03 4 98E-03

O.O0E+C0 9 98E-03 2 OOE402
0 COEOr

Ra-226 3 OOOOE-12 2872 57 43 0 OOE+I
Ra-228 8 3328E-12 28 72 57 43 0 OOE+00

28.72 5743 0OOE+00 1 77E-13 3 53E-13
28.72 57 43 0 0OE+00 3 80E-04 7 59E-04

0 OOE+00 3 30E-04 6 60E-04
Sr-90 3 OOE+00 2.74E+01
Tc-99 4 6656E-04

5 49E+01
2 68E-02

Th-229 1 9085E-11 28 72
Th-230
Th-232
Tl-208
U-232
U-233
U-234
U-235
U-236
U-238
Y-90

2 1913E-10 2872 5743 0 2OE+00 6.29E2
57 43 0 OOE+00 2 40E-18 3478E-12

1 8752E-08
5 0782E-08
3 2596E-09

28 72
28 72
28 72
2872

57 43
57 43

b OOE+00 539E-07 1 08E-06
OOE+00 1.46E-06 2 92E-06 at Power

57 43 0 OOE+00 9.36E-08
5743 b OE+OO 1.14E-05 229E-05

Nominal Heat Bounding
Output Heat Output
(Watts) (Wattsl000 495E-04 4.I5F-44 4 95F-0n

28 72 57.43 0 OOE+00 4 65E-04 9.30E-04 3.35Et-01 70E-01

9 5557E-01
581E-06 573E-06 581E-06 ] Total Total
0O)OE+00 2 74E+01 5 49E+01

3 50E+01 7 OOE+01Other Radionuclides

ll. TemplateSelectio Stmsry. Buup Se rY and ChecLs-1 l-
Template Selection Summary

From SFD Used Basis for Parameter Differences:

Reactor Moderator- U-GT[WATR UGHT WATER
Fuel Cladding I SST

BOL HM Constituents U U
BOL Enrchmenl % 92 987 01 to 100

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

Nominal 28 72 Normial biVe caridater ush tie heay metal snass dlesoyd

Bounding 57 43 Bomrdrwt b tip assmied ls be tmrremialtkbs

|Checks|

L
12

Estimated Bumup/
Given BumupBumup Muntipher

Nomiat 2 SC
Bounding 5OC

Estimated EtL HMtGiven EOL HM
I 100c

'Reactor shutldwn core removal, storage, shippng or other date contfiming that irradiabon ceased for uet

'Total buirup for al fue associated with his worksheet must be divided by B0L heavy metal mass to get specifc baaiup values (MWA4AT)

DOEISNF/REP-078
Revision 0

March 2003
Page C-38 of C-581



Fuel Radionuclide Inventory Worksheet

L Fuel aWd Template Inforaubon s,
Fuel Name ARKANSAS

SNF ID# 7
Fuel Units t Descr 3 - SCRAP
Heavy Metal Mass BOL=12 6kg EOL=11 895kg

ROD Storage Site INEEL

'Fuel decay start date 1986
Estimates as of 2010

Template PWR (light Water. Zirc 0 to 5%. U)

'Template Burnup(MWd) 61 92
Template BOL Heavy Metal Mass (MT) 0 00176911

TerInlate Decay Time 20 years

Estimated

Canisler usage
18"x10O

017

I flamm
I f,.-- �---

-
w f A . . s .

- D ra
Ui. t.stlitltes .... m -- hoo oa

Radionuclide
Ac-227
Am-241
Am-242m

CiiMWd From
Template

C O-fi30E-1 n

Nominal Bounding Fuel Initial Acttvity Nominal Fuel Bounding Fuel

Fuel Bumup (MWd)c Bumup (MWd)
2  

(Ci) Inventortes(Ci) Inventones(Ci)

670 42 1,340 84 0 00E+00 3 39E-07 6 79E-07

670 42 1.340 84 0 00E+00 7.70E+01 1 54E+02

Energy Photons/sec
Group (bounding)

Avg MeV
00150 1 026E+14
0 0250 2 089E+131 1489E-01

3 0733E-04 1.340 84
0

4. t2E-01

Am-243 6 2661 E-04
C-14 4 7997E-05
CI-36 8 0313E-07

1.340 84 E-01 8 40E-01 00(

1,340 84 0 C em0 6 44E oz

670 42 1=340 84 5 38E-04 i 08E-03

Cm-243 36 67042 1,340 84 2 42E-01 4 84E-01

Cm-244 670 42 1 340 84 0 83E+01 I 17E

00850 1 175E.13
01250 8895E+12
02250 1 007E613
0 3750 4.342E+12
05750 9858E+13
OA8500 2.555E+12

Co-60 2 670 42 1,340 8

Cs-134
Cs-1 35

__ Cs-137
Eu-154
Eu-155

E-03 670 42
4 0 00E+00 1.23E+01
4 0 00E+00 419E+00

0 00E+00 9 68E-03
0 00O6E+00 1 33E+03

4433E-05 670 42
E+03 1 2500 3 836E+12

9767E+00 670 4
6 7603E-02 1,340 84 0 OOE+0O

1,340 84 00E+00

9 06E+01 1 7SrJO
E+00 1 93E+011 4373E-02

Fe-55 2 34 0 42 1.340 84 E+0o 3 15E+00

H-3 4 8143E-02
I-129 9 8288E-07
Kr-85 7 4386E-02
N237 1-0145E-05

Pa-231 1 0258E-09

670 42 1,340 84 0 3 23E+01 6 4
27500 1149E.07
15000 1701E+06
S0000 7184E+05

670 42
670 42
67042
67042

2 84 0 OOE+00 6 59E-04
2 84 0 OE+00 4 99E+01
1284 0 0OE+00 6 80E-03
1084 00E+00 6 88E-07

1 7 0000 88E+04
_ 11 0000 9 483E+03

Pb-210 1 416-3E-11

Pm-147 1 9170E-02
J_ Pu-238 8 3915E402

Pu-239 1 16286-02
Pu-240 1 50506-02
Pu-241 1 8524E+00

670 42 1,340 84 0006+00
1,340 84 0 00E+00 i
1.340 64 0 OOE+00 E

1.38E-06
1 90E-08

2 57E+01
1 13E+02

0 42 1,340 84
0 42 1,340 84
042 1,340 84

0 ( 80E+00 1 566+01
E+00 1.01E+01
+00 1.24E+03

2 024+01
2 48E+03670

Pu-242
Ra-226
Ra-228
Ru-1 06
Se-79
Sn-126
Sr-90
Tc-99
Th-229
Th-230
Th-232
Tl-208
U-232
U-233
U-234
U-235
U-236
U-238

670 42
670 42

-+00 431E-02 8624-02

6 0562E-1 1
4 9919E-12
1 8330E-05
1 2379E-05
2 5210E-05
1 3098E+00
3 9357E-04
6.2966E-1 1
1 0362E-08
5o2a8 r-12

1,34084 0 OOE+00 4 06E-08
1,340 64 0 OOE+00 3 35E-09
1,340 84 OOE+00 1 23E-02
1.340 84 0 OOE+00 8 30E-03

669E-09
246E-02
1 66E-02

670 42 1,340 84 1 69E-02 3 38E-02

670 42 1340 84 0 OOE+00 8 78E+02 1 76E+03

670 42
670 42
670 42
670 42

0 OO+00 2 64E-01
0 00E+00 4 22E-08

1 9977E467 670 4.
5 4490E-07 670 4

2 3934E-08 670 4
4 4816E-05 670 4
-1 4492E-06 670 4
7.5711E-06 670 4

-2 6129E-07 670 4

1,340 84 0 0OE+00 6 95
1,340 84 0 OOE+00 U 55t
1,340 84 0 OE+000 1 34
1,34084 0.00E+00 3 65

1,340 84 0 OOE+00 160
1,340 84 0 OOE+00 3 O0

0 00 7 90E-04 0 00

7 09E-09
2 68E-044 I
7 31E44 Thermal Power
A Al-l t,- Noial. -lea uos _u._ig

6 01E-02
7 o90E4

Nom.^lral Heat BoundingD

Output Heat Output
(Watts) (W ).+0o . zv -

-
: _ , _ : . _ _.

1,340 84 0 0OE+00 5 U8E43 1.02E-02 1 2 01 E+01 4 02E+01

000 4'

y-90
- Other Radionuclides

3 94E403 4 11 t-W

8 786E+02 1 76E+03
1 27E+03 2 54E+03

I ora | ola

Template Selection SummarY
From SFD Used

Reactor Moderator LIGHT WATER LIGHT WATER

Fuel Cladding ZIRC ZIRC

BOL HM Constituents U U

BOL Enmchme^t % 2 9 o to 5

Basis for Parameter Dtfferences.

Rs.-s for homun used in estimateBumup, Summary (MWd)'
From SFD

Nominal [| 592 _
Bounding |_

____________ t…
stanated

Estimated
670 42

1340 84

Estimated Burnupf
Bumup Muttrplier Given Burmup

I t-S211 13j

Estimated EOL HNMGiven EOL HM

I 01Nominal
Bounding l-

'Reactor stardown core removal storage, shppNg or other date contirring that irrachation ceased for fuel

-Total bumtp for all ha associated wMi this worksheet must be rvrded by OL heavy metal mass to get specific beanup values (MWdMT)

March 2003
DOEISNF/REP-078 - Page C-39 ot C-581



Fuel Radlonuclide Inventory Worksheet
L Fuel and Template Infbrmation2t , q -, <4'

Fuel Name ARMF (PLATES)
SNF IO# # 8

Fuel Units & Descr 15. FLAT PLATES IN CAN
Heavy Metal Mass: BOL=O 198kg EOL.0 1981?g
ROD Storage Sie SRS

'Fuel decay start date 1987
Estimates as of 2010

Template ATR (UghtWater Alum 60to 100% U)
'Template Bumup(MWd): 3672

Templteb SOL Heavy Metal Mass (Mt) 0 00116689
Template Decay Time 20 years

Estimated
Canister usage

t Sx1 0
1 I00

11. Fstimates ? . m X. X. b Y. Yb Gamma Sources

Ci/1MWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel
Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(CI)

Photon Total
Energy Photons/sec
Group (bounding)Radionuclide

Ac-227 6 6313E-10
Am-241 2 0060E-03
Am-242m 4 2429E-07

t
I0 Io 51E-1t 302E-11 Ava. MeV

4 57E-05 914E-05 00150 4816E.09
I 93E-08 0 0250 9 996E+08

Am-243 I 4899E-06 002 0 05 0 00E+00
C-14 57135E-09 002 005 000E+00
CI-36 1.3124E-32 0 02 0 05 0 00E+00

6 79E-08
2 60E-10
5 98E-34
7 49E-09
1 34E-06

0 0375 8 71 9E+08

-1

CO-60
Cs-134 3

6443E-07
9330E-05
3186E-06
1563E-3
4477E-06

0 02
0 02 0 05 0 00E+00 6 68E-07

0 05 0 00E+00 3 I

0 0575 9338E+08
0 0850 5 655E+08
01250 3.841E.08
0 2250 4 948+o08
0 3750 2120E+08
0 5750 3 457E+09

0 OOE+00 21E-07 42E-07
19E-05 44E-04

Cs-135 FSE-08 57E-07 0 8500 5 845E+07
Cs-137 20313E+00 002 9 25E-02 12500 3.338E.07
Eu-154 2 4513E-02 0 02 0 05 1t12E-03 1 7500 1 532E+06------ --
Eu-100 4 01 (ot-UJ U 002 005 0 0E+L00 2 2500 1 345E.02
Fe-55 I 2397E-04 002 005 0 OOE+00

4 5697E-03 0 02 0 05 0 OOE+00 I 04E-04
7 602E.01
3 910E-01

0 02 005 0 OOE+00 1.71 E-08 3 4
Kr-85
ND-237 L0 05 0 OOE+00 2 47E-03 4 94E-03 7 0000

Pa-231 2 0359E-09
0 0 ooE+00 2 18E-07 4 35E-07 11 000(

4 64E-1I 9 27E-11
Pb-210 4 9728E-1 1 002L--
Pm-147 4 8502E-02 0 02 005 -

Pu-238
Pu-239
PU-240
Pu-241

1 8254E-02 6002
0 02
0 02

UMt 0 0OE+00 4 1

2.26E812
2 21 E-03
8 31E-04
1 95E-05
111E-05

L0 05 0 00E+Oo 9 75E-06
0 00E+00 5 55E-06

3 3415E-02
Pu-242 3 6329E-07 002
Ra-226 2 2854E-10 002 0 05 0 O0E+1

7 61E-04
8 27E-09
5 20E-12
2 83E-16
1 45E-07

1 52E-03
1 65E-08

5Ra-228
Ru-106
Se-79
Sn-126
Sr-9O
Tc-99
Th-229

2426E-14
3589E-06
2933E-05
1574E-05
9248E+00
2239E-04

002 005 0 OOE+00
04E-11
66E-16
90E-07
89E-07

002
002

0 05 0 OOE+00
0 05 0 00E+00 2 94E-07
0 05 0 00E+00 2 64E-07
0 05 0 0OE+00 4388E-02

5
527E-07
8.77E-02
1 92E-05
232E-13
1 91E-09
87E1

0953E-12 002 0 05
4 188E5-08
I 0270F-14

002 005 0 00E+00
002 n m5 0n rv1F+l A O-1e

- - - - - - - - -1-
TI-208 4 6024E-08 002 0 05 006E+00 1 05E-09

0 05 0 00E+00 2 86E-09
2 10E-09
5 73E-09-07 0 02

U UZ
n02

o VD 0 UoE+UU 6 ssE-11 t
0.0 o iooEai A 420E-0 0 40E-0

U-235

Thermal Power
Nominal Heat Bounding

Output Heat Output
(Watts) (Watts)
s3ME-04 1 1E4-03

Total Total

002
0.02

0 00 3 93E-04 3 93E-04 3 93E-04
0 05 0 00E+00 3 53E-07 7 D6E-071 5493E-05

juze UUU s~sE46 s 3us46u 5 39E-C
Y-90
Other Radionu

008E+00 4 38E-02 8 77E-02
4 40E-02 8 81 E-02

111. Template Selection Sumary. Burnup Summary, and Checks -
Template Selection Summary

From SFD Used Basis for Parameter Differences,
Reactor Moderate UGATWKTER UGHTWATER

Fuel Cladding ALUM ALUM
SOL HM ConstituenUts U

OL Enrlchmene % 91 89393939 60 to 100

Bumup Summary (MWd 1S Basis for burnup used in estimate:
From SF°D Estiiated

Nommnal: 0212 Nwrnl baunup taken dmtlyfrom SF0 (celed Io UWd)
Boundmng ° °5 Botii buffu assuned to b ze Wnoriann banup

lChecta

L
L

BuRmu Mulicirar
Estimated Bumup/

Given Bumup
0 OCNominal I

Boundinq

Estimated EOL HlM/Gtven EOL HM

I 100

IReactor shutdown. core removal, storage, shipping or other date confirming that irramdation ceased for fuel

'Total burnup tor aa luel associated wih thas worksheet must be dvided by 8OL heavy metal mass to get speafic bumup values (MWdMT)

DOE/SNF/REP-078
Revision 0

March 2003
Page C-40 of C-581



Fuel Radionuclide Inventory Worksheet

1 Flae and Template lnformtnabon .. .
Fuel Name ARMF/CFRMF MARK I

SNF IDC 9
Fuel Unts S Descr 56 15 FLAT PLATES
HeavyMetalMass 60L=11.29kg EOL=11.29kg
ROD Storage Site SRS

'Fuet decay start date 1991

Estimates as of 2010

Template ATR (Light Water Alum 60 to1u00.. U)
5
Template Bumup(MWd) 367 2

Template BOL Heavy Metal Mass (MT) 0 00116689

Template Decay Time 15 years

Esthmaled
Canister usage

18"x110
233

It FerA- - "- m xn X. b Y. Yb Gamma Sources
_. . _ . A

CrMWd From
Temolate0-h-huclkd

Photon Total

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

Fuel Bumup (MWd)' Bunnup (VWd)
2  

(Ci) Inventones(Ci) inventones(Ci) Group (bounding)

130 1374 000E+00 595E-10 630E-09 Avg UeV

1 30 13 74 0 OE+00 2 32E-03 245E-02 0 0150 1 639E412

130 1374 OOE+00 564E-07 596E-06 00250 3418E+11
.0 _4-0 2_80

w_ _-w��� �� j snA

Ac-227 45861

Am-241
Am-242m
Am-243
C-14
Cl-36

E-07
E-06 t 30

-09 1 30

E+00 1 941E-06 :2105E-05

5 71621 0 00+00 7 42E-09

1.3124E-32 -30 0 00E+00 4 70E-32

1 8568E-07 4 0 00E+00 !41E-07

2

3

3183E+11
1.928E+11

5512E-0O 1374 0 DOE+u0 4 61 6E-05
0 120 1.323E011

02250 1 665E.11

03750 7.276E+10

05750 1 181E.12
1. 74 nUnFUn 1+^UU

Co-60 1 0261 E-05 13 74

Cs-134 t 6931 E-02 1374
0

0
00E+00
U 00+00 11 33E

Cs-I 35 3 4477 1374 OOE+00
_ 8Cs-137

Eu-154

30 1374 oa
4 48E-06 4 74E-05 0 8500 2.805E+10
2 96E+00 313E+01 1 12500 1 417E+10

4 76E-02 5 04E-01 I 1 7500 5 938E+0830 13 74 O C

Eu-155
Fr-55

30 1374 OC t.26E-02 IM3E-01

4 6977E-04 .30 0 OOE+00 6 1 OE-04 6 A
0 OOE+00 7 85E-03

22500 7 428E+05
27500 4 465E+04
3 50o 2 840E+03
5 0000 7 537E+00
7 0000 8 368E-01

7.5300E-07 13 74 0 OE+00 9 7

I 4989E4- 13 74 0 O0E+0O

NP-237
Pa-231

f Pb-210
Pm-147

a I 2 Pu-238
Pu-239
Pu-240
Pu-241
Pu-242
Ra-226
Ra-228
Ru-106
Se-79
Sn-126
Sr-90
Tc-99
Th-229
Th-230
Th-232
TI-208
U-232
U-233
U-234
tJ-235
tJ-236

9 5534E-06
1 6550E-09
2 6631E-11
1 8156E-01
1 8990E-02
42838E-04
2 4379E-04
4.251 E-02
3 6329E-07
1 4725E-10

1374
2

i
31E-04 II oooo 9 412E402

30
30
30
t30
t30
t30

1374
1374
1374

227E-03

E+OO

46E-1 I 3 66E-10
2.36E-01 2 49E+00

13 74 0 CE+00 2A7E-02 2 61 E-01

13 74 0 OOE+00 5586E-04 5 89E-03
13 74 000E+00 317E-04 3 35E-03
13 74 0 OOE+00 5 52E-02 5 84E-01
13 74 0 0E+00 4 72E-07 4 99E-06
1374 0008E+O 1 91E-10 202E-09

30
30
30

tl30

1374
1374

OOE+00 1 17E-14 1 23E-13
0 OOE+00 2 56E-04 2 71 E-03
0 0OE+OO 1 68E-05 1 78E-04
0 O0E+OO 1 50E-05 t159E-04

2933E-05
1574E-05
1680E+00

42239E-04
39270E-12
3 3578E-08
1 5452E-14
4 6705E-08
I 3045E-07
2 3739E-09
1 8423-u

1374 0 OOE+00 2 8
1374 0OOE+00 54
13 74 0 OOE+00 5 1
13 74 0 OOE+00 4 3

5 40E-1 1
4 61E-07

I � 13q74 OCI

4
130__ T ~ 13 4a
1,30 1374 Oft

130 1374 OC
t 30 t3 74 0 C

2 01E-14 2 12-13
06E-08 6 42E-07

1 69E-07 1 79E-06 Thermal Power

108E-09 326E-08 INormial Heat Bounding
)0E

qn 13 74 2 39E-04 2.53E-03 OututA Heat Output

EK06 1 30 0 00
D5 130 1374
09 1 30 000
0 130t 1374

E-02 2 25E-02 225E-02 (Watts) (Watts)
201E-05 2 13E-04 3-57E-02 3.72E-01

2 92E-04 2 92E-04 I Total Total

_ . . . w _ _ _

It
Mi

Used Basis for Parameter Differences:

UGT WATERReactor Moderator LYGHT WATER
Fuel Cladding AU

BOL HM Constntuents I U I

RIY Inegnn x 922927 I
DULcnn In__.._ * Ln

jumup Summary tmwu) - -- ------... , --..

Estimated Burrup/
Bumup Mutiplier Gien Bumu Estimated EOL HM/Given EOL HM



Fuel Radionuclide Inventory Worksheet
L Fuel and Temptate Inforemstiosn .,- x -2

Fuel Name. ARMF/CFRMF MARK I UL
SNFID# 10

Fuel Units & Descr- 2 - 15 FLAT PLATES
Heavy Metal Mass 8OL=0236kg EoL=0236kg
ROD Storage Ste SRS

'Fuel decy start date 1991
Estimates as of: 2010

Templater ATR (Light Water. Akalt 60 to 100%, U)
'Template Bumup(MWd) 3672

Template BOL Heavy Metal Mass (MT): 0 00116689
Tempnblte Decay Time 15 years

Estimated
Canister usage

18'xt0'

U. Esbtmates -' ,. m ii, X. b Y. Yb Gamma Sources

Photon Total
Ca/MWd From Nommal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec

Radionuclide Template Fuel Bumup (MWd)W Burnup (MWd)
2  

(C) inventones(Ci) Inventories(Ci) Group (bounding)
Ac-227 45881E-10 003 029 000E+00 1 24E-11 1 32E-10 Avg. MeV
Am-241 1 7832E-03 0 03 0.29 0 00E+00 4 84E-05 5 12E-04 00150 3 427E+10
Am-242m 43410E-07 003 0.29 000E+00 1 IBE-Oo 1 25E-07 00250 7145E.09
Am-243 1 4907E-06 0 03 0.29 000E+00 4 05E-08 4 28E-07 00375 6239E+09
C-14 57162E-09 003 0.29 000E+00 1 55E-10 I 64E-09 00575 6653E+09
Ci-36 1 3124E-32 ' 0 03 0.29 0 00E+00 3 56E-34 3 77E-33 0 0850 4 031E+0.9
Cm-243 1 8568E-07 003 029 OOOE+00 504E-09 533E-08 01250 2766E+09
Cm-244 35512E-05 003 029 0 00E+00 984E-07 1 02E-05 02250 3481E+09
Co-60 1 0261E-05 003 0.29 000E+00 2 78E-07 2 95E-06 0.3750 t 521E+09
Cs-134 1 6931E-02 003 0.29 0 OOE+00 460E4-4 486E-03 0.5750 2469E+10
Cs-135 3 4477E-06 0 03 029 0 00E+00 9 36E-08 9 90E-07 0.5500 5 864E+08
Cs-137 2.2800E+00 003 0.29 OOOE+00 619E-02 655E-01 12500 2.962E+08
Eu-154 3 6656E-02 003 0.29 0 00E+00 9 95E-04 1 05E-02 1 7500 1241E+07
Eu-155 96841E-03 003 0.29 000E+00 2 63E-04 2-78E-03 22500 1 553E+04
Fe-55
H-3
1-129
Kr-85
Np-237
Pa-231

4 6977E-04
6 0485E-03
7 5300E-07
1 4989E-01
9 5534E-06
1 6550E-09

003 0.29 000E+00 1 27E-05 1 35E-04 27500 9.333E+02
000E+00 1 64E-04 1.74E-03 3 5000 5 936E.01

5.0000 1 559E-01

003
003 0.29 000E+00 449E-11

L
L

Pb-210 26631E-11 003 029 0 00E+00 7.23E-13 7 65E-12
Pm-147 1 8156E-01 003 029 000E+00 493E-03 5.21E-02
Pu-238 1 8990E-02 0 03 029 0 00E+00 5.15E-04 545E-03
Pu-239 42838E-04 003 029 000E+00 1.16E-05 1.23E-04
Pu-240 2 4379E-04 0 03 0 29 0 OOE+00 6 62E-06 7 O0E-05
Pu-241 4.2511E-02 003 029 000E+00 1 15E-03 122E-02
Pu-242 36329E-07 003 029 000E+00 9 86E-09 1 04E-07
Ra-226 1 4725E-10 003 029 000E+00 4 00E-12 423E-11
Ra-228 89760E-15 0.03 029 000E+00 2 44E-16 2 58E-15
Ru-106 1 9752E-04 0 03 0 29 0 00E+00 5 36E-06 5 67E-05
Se-79 12933E-05 003 029 000E+00 351E-07 371E-06
Sn-126 1 1574E-05 003 029 000E+00 314E-07 332E-06
Sr-go 2t1648E+-0 0 03 0.29 0 00E+00 5 88E-02 6 23E-01
Tc-99 442239E-04 003 029 05E+00 1 15E-05 1 21E304
Th-229 3 9270E-12 0 03 0.29 000DE+00 1 07E-13 I 13E-12
Th-Z^0 323578E-0 003 0.29 000E+00 90E-10 9664E-09
Th-Z32 I15452E-14 0 03 029 000OE+00 419gE-16 4 44E-15

Th208 4 6705E-08 003 029 00E+00 S 27E-09 6 34E08
U-232 1-3045E-07 0 03 029 0 00E+00 3 54E409 3 75E-08
U-233 2 3739E-09 0 03 029 000OE+00 6 44E-11 8682E-10
U-234 t 8423E-04 0 03 0-29 000OE+00 S OOE064 S 29E-05
U-235 -2 7235E-06 0 03 0 00 4 75E-04 4 75E-04 4 75E-04
U-236 1 5493E-05 0 03 0.29 0 00E+00 4 20E-07 4 45E-06
U-238 -4.285t E-09 0 03 0 00 S 38E406 5 38E4^6 5 3BE-06
Y-90 2t8686E+00 0 03 0-29 000OE+00 5 89E-02 6Z23E-01
Other Radionuclides S 90E-02 6 25E-01

-m Terr SinmSry Burnup Sumnarv, anbd Checkis' y-
Template Selection Summary

From SF0 Used Basis for Parameter Differences-
Reactor Moderator UGHT WATER UGHT WATER

Fuel Cdding ALUM ALUM
BO NM Corrtituents U U

BOL Enrichment % 9322 60 to too

Bumup Summary (MWd)i |Basis for bumup used in estimate:
From SFD Estinated

Nominal 0 031 Nral b lrp tiken drety om SFi0 (wteed to MWd)
Bounding 0291 G oudan; Zrup tiaken rnecty rno SFi0 convrted to tMd)

|Checks -

Thermal Power
Nominal Heat Bounding

Output Heat Output
(Watts) (Watts)
7 47E-04 7 79E-03

Total Total

L

Estimated Bumupf
Given BumupBumup Multiplier

Nrondral
Estrmated EOL HWNGiven EOL HM

1 ~ 10ol

'Reactor shutwmn. core remonval storage shipping or other date conirmig that Irradiation ceased tor hEl
1
Total bumuip Ior all luel associated wrth tis worksheet must be divded by 80L heavy metaS mass to get spedifc bunup values (MWdlNS^,
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Fuel Radionuclile Inventory Worksheet

LFtirl and Temniatel Inornbon
Fuel Name. ARMF/CFRMF MARK 11

SNFID# 11
Fuel Unts & Descr- 8-15 FLAT PLATES
Heavy Metal Mass BOL=1 164kg EOL=l 164kg

ROD Storage Site SRS

'Fuel decay start date 1991
Estimates as of. 2010

Template ATR (tght Water Alum 60 to 100% U)

'Template Bumup(MWd) 367 2
Template BOL Heavy Metal Mass (MT) 0 00116689

Template Decay Teime 15 years
Ii h Gamma Sources

*T I .f.,,] , m xX Jn D W _ __ _ . __ _

... ... I ---- -

Ci/MWd From
Template

Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

Fuel Bumup (MWd)
2

Bumup (MWd)' (Ci) Inventones(Ci) Inventories(CQ)
Energy Photons/sec
Group (bounding)

1�-
Ac-227
Am-241

013 142 00
013 142 oe
013 142 0C

6 14E-11 1
r i SE-1 0 Avg MeV

2.39E-04 2 53-03 C

_ 
_

5 81E-08 1 15E-07 00C
Am-242m
Am-243
C-14
C0-36
Cm-243
Cm-244

4907E-06 013 14

7162E-09 013
0
0

E+OO

1OE+00 7 65E-10
2 O0E-07 11E-06

E109{\

3 0778+10
3281E.10
1 9886+10

31 24E-32 013 00E+00 1 76E-33

1 8568E-07 00E600
5512E-05

Co-60 0261E-C
0

0 42 0 0E+W0
42 OOWE+00 2

!49E408 I
75E46 -
37E46 1
27E-03
62E-07
05E-01 3

02250
0 1250 1

IASE-05 0 3750 7 502E+09

1764E10
7 02717610

Cs-134 13 42 '40E402 0 5750 I 1218E.11

CS-135
__ Cs-1 37

013. 42 0 C
42 Of013 23E+00

3 6656E-02 013 OOWE+00 191E403

9 6841E-03 01 OOE+00 1.30E-03

Fe-55 4 6977E-04 01 42 0 OOE+e00 6i29E405

j19E402
37E-02
65E-04
57E-03
07E-06

0 8500 2.892E+09
12500 1 481 E609
1 7500 6122E607
2.2500 7 659E+04
2 7500 4 603E.03

42C UUUL+IAJ p-
6 0485E-3 142 0 WE)+WU

7 5300-E07 .42 0 W0E+W0

1 4989E-01
9 5534E-06

42 0 WOE+W 2 12E401 7.0000 8 545E402

316-0
ni01E47 5 0000 7699E-01

Np-237
Pa-231

1 8156E-01
1 8990E-02
4 2838E-04
2 4379E-04
4 2511 E-02

0 13
013
013
013
013
013
0 13
0 13

42 0 00E+00
42 0 wE+00
42 0 OE+00 356E-12 377E-11

243E02 2 57E-01

1.35E-05 11 0000 9 60E-03
2-34E-09 I

4 000E+00 2.54E-03 2 69E-02
0 0E+00 5 73E-05 6 07E-04
0 wE+00 3 26-05 3 45E-04

Pu-241
Pu-242
Ra-226
Ra-228

-07 013
-10 013
-15 013

142 0 006E00 5 f
IA2 0 00E+w0 4 1
142 0E+w00 1 '

E43 6 02E402
E-0 515O-07
:-I11 2 09E-1 0

t4:

1 9752E-04
1 2933E-05
1-1574E-05

013
013
013

0 00+00 1 20E-15 1-27E-14
0 w0E+00 2 646-05 2 80E-04
0 00E+00 1 73E-06 1 83E-05
000E+00 1.55E-06 1 64E-05

42 0 00E+00 2.90E-01

E-14 013 tA2 0 C
.-08 013 142 0f

E07 0.13 1 42 0 OU-232

6 25E-09 6 62E-08
1 756E-0 185E-07 Thermal Power

3 18E-10 3.36E-09 NominallHeat Bounding

-2 7235E-06 0 13 0 00

1-5493E-05 013 142

-4 2851 E-9 013 0 00
2 1686E+00 013 1 42

23A46-3 2.346-03 2 346-03

0 06E+00 2 07E-06 2 19E-05

2 69E-05 2 69E-05 2 69E-05
0 00E+00 2 90E-01 3 07E+w0

2 91E-01 3 06E+00

Output Heat Output
(Watts) (Watts)
3 *E-03 3.84E-02

nunrm"T d Checks . -- r

F Used -aSis tr aaelr umerences:

_

3umup Summary (MWd)2 IBasis for bumup used In estmate:

From SF0 I Estimated I . -

_ .

Esltemated Bumupt
Bumu Muip ter Given Bunnu Estimated EOL HM/Given EOL HM

oao a000j 1 100
VWllVllWy _ W _



Fuel Radionuclide Inventory Worksheet
L Fuel and Template Isf rt o ,,^-

Fuel Name: ARMFICFRMF MARK III
SNF ID P. 12

Fuel Units & Descr. 4 - I5 FLAT PLATES
Heavy Metal Mass: BOL=0 096kg. EOW.0 096kg
ROD Storage She: SRS

'Fuel decay start date 1991

Estimates as of 2010
Template ATR (Ught Water Akes, 60 to 100%.. U)

'Template Bumup(MWd) 3672
Template BOL Heavy Metal Mass (MT) 0 00116689

Estimated
Canister usage-

18-xt0'
I 017

Template Decay Tie. 15 years
1].Estmates . - mn X. b Y. ye Gamma Sources

Ci1MWd From
Template

Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel
Fuel Bumup (MWd)

2
Bumup (MWd)f (Ci) Inventones(CI) Inventones(CI)

Photon Total
Energy Photons/sec
Grouo 0--d-1tRadionuclide

. .__._ . . __. .__ . _ . ., ._ _ _ vwv twu wayZ

-� it
AC-ZZ/ 4 00 tIc- IU

1 7832E-03
4 3410E-07
1 4907E-06
5 7162E-09

UU1
001
001
001
001

U 1Z
0 12-

U UWE+UU 56 Ut:12 5 3 6bt:-1i1 I Ava MeV
0 OOE+00 1.97E-05 2 G8E-04 I 00150

0 12 0 OOE+00 4 79E-09 5 07E-08 0 0250 2 907E+09

C-14
012
012
012

1 74E-07

Ck-3 1 3124E-32 001 0 00E+00
2

0 0375 2 538E+09

0 0575 2 706E+09
0 0850 1 640E+09
01250 1 125E+09

02250 1 416E+09

0 3750 6 187E+08

Cm-243 1 8568E-07 0 01 0 12 OOE+00 05E-09
------ --

tm-i-44 . 5512E-05 0UU U I 2 0UUI00+00 3 12E-47 4 15E-06
Co-60 I1 0261E-05 001 0122

012
0 00E+00 1 13E-07 1.20E-06

1 6931E-02 001 0 00E+00 87E-04 I 98E-3 0 5750
001 0.

0
12 0 00E+00 181E-08 4 03E-07 0 8500 2.385E.08
t2 2 52E-02 2 66E-01 1 2500 12t05E.08

Eu-154
Eu-155

405E-04 428E-03 1 7500 5 049E806
2.2500 6.317E+03

Fe-55 4 6977E-04 001 012 0C
H-3 60485E-03 001 012 0C
I-tn <AUt X
I-lZY1 7 3500EU-07 UU1 U1 U0 OE+OOUU 131E-09 8

2 7500 3 796E+02
3 5000 24158+01
5 0000 6 454E-02
7 0000 7 167E-03
1100I a 062E-04 LKr-85 t 4989E-01 0 01 0 12 0 OOE+00 65E-03 1.75E-02

3 12 0 OOE+00 05E-07 1.12E-06

2
8S3E-1I 1 93E-10

3 11E-12
2 12E-02Prn-1 47 8156E-01 001 012

Pu-238 1 8990E-02 0 01 0 12 LPu-239
Pu-240
Pu-241
Pu-242
Ra-226

4 2838E-04 0 01 012 0 OOE+00 4 73E-(
2 4379E-04 001 0 12 0 OOE+00 2 69E-06 2 85E-05

001 0 12 0 OOE+00 4 69E-04 97E-03

4725E-t0
Ra-228 8 9760E-15
Ru-106 1 9752E-04
Se-79
Sn-126
Sr-90
Tc-99

2933E-05

0 01
0 01
001
001

0 1

12 000E+00 401EE-09
12 000E+00 1 63E-12
12 000E+00 991E-17
12 000E+00 218E-06
12 0 00E+OD I 43E-07

72E-11
05E-15
31tE-05
151E8-

24E-08

1574E-05 12 0 00E+00 1 28E-07 35E-06

4
0

0

2 39E-02 53E-01

Th-229 3 9270Et12 001
Th-230 3 3578E-08 001 .12 00E+00 3 i

4

3
Th-232 15452E-14 001 0.12 000E+00

93E-05
59E-13
92E-09
1 8E-15
46E-09
52E-08
77E-10
15E-05

Tl-208 4 6705E-08 001 12 0 00E+00 5 16E-10
U-232 1.3045E-07 0 01 0 12 0 00E+00 1 44E-09 1
U-233 23739E-09 001 012 000E+00 2 62E-1 1 2.
U-234 1 8423E-04 001 12 0 00E+00 2 03E-06 2.
U-235 -27235E8-0 001 000 1 90E-04 I 90E-04 1.90E-04
U-236 15493E805 001 012 000E+00 t71E-07 1.81E-06
U-238 -42851E-09 001 000 269E-06 2 69E-06 2.69E-06
Y-90 2 16t6E+00 001 0 12 000E+00 2 39E-02 2 53E-01
Other Radionuclides 2.40E-02 2 54E-01
llLTemplate Selection Sumnmry, Buarup Sunary;,and Cbecks __a_ __ _ _ _ _ _ _

Template Selcton Summary

From SFD Used Basis tor Parameter Differences:
Reactor Modar to { 1-12nATEHR UGNTWA7ER

Fuel Cladding AU ALUM
BOL HM Constituents U U

BOL Enrichment % 91 66666667 60 to t ai

jIumup Summary (MWd)' iBasis for bumup used in estimate:

Thermal Power
Nominal Heat Bounding

Output Heat Output
(Watts) (Watts)
3 04E-04 317E-03

Total Total

L
LFrom SFD I Estrmiaed

Nominal L
Bounding

001 I10 12

iklomal WamW takent drecty tro SF0 (wwevted to k08d)
Bouridrg tpxwsj loken *ectfromt SFD (ctnrew e to MWci)

_ _

Checks

Burnup Multiphier
Esteated Bumupt

Given Bumup

0oa

Estimated EOL HNM/GIven EOL HM
1 00Nominal

Bounding 0001
'Reactor shutdorwn, core removJ. storage. shippung or other date confirming Jlat IrradatSon ceased tor tuel

'Total bumuop for all fuel assoaated wnth this worksheet must be dvided by 8OL heavy metal mass to get specific burmup values (MWdMT)
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Fuel Radionuclide Inventory Worksheet

L Fuelt and Temnplate Inforsation -
Fuel Name ATR

SNF ID* 15
Fuel Units & Descr 1576 -19 CURVED PLATES
Heavy Metal Mass BOL=1818 704kg E01=1313754kg
ROD Storage Sie SRS

'Fuel decay start date. 1985
Estimates as of 2010

Template ATR (Light Water Alum 60 to 100. U)
'Template Bumup(MWd) 3672

Template BOL Heavy Metal Mass (MT) 0 00116689
Template Decay Time 25 years

Estimated
Canister usage

18x10t
78 80

IL Fs~timates , , - m b Gamma Sources
. ...... _ ... .. n _..-

CliMWd From
Temolate

Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

Fuel Bumup (MWd)
2

Bumup (MWd)' (Ci) Inventories(Ci) Inventones(Ci)

Photon Total
Energy Photons/sec
Group (bounding)

Ac-227 9 66 961,559 72 OOOE+00 5 51E-04 1 1OE-03 Avg MuV
986 961,55972 DOOE+00 1 11E+03 222E+03 00150 8998E+16

480.77986 961.55972 0 OOE+00 1 99E-01 3 99E-01 ~+1 6

1 4894E-06 48077986 961.55972 0O0E+OO 716E-01 14

C-14 5 7108E-09 480,779 86 961,559 72 0 OOE+00 2 7
CI-36 1.3124E-32 480,779 86 961,559 72 0 OOE+00
Cm-243 t 4562E-07 480,779 86 961,559 72 I
Cm-244 2 4221E-05 48077986 961,55972 t

Co-60 2 7560E-06 480,779 86 961,55972 t
Cs-134 5 8851E-04 480,779 86 961,55972 t
Cs-135 3 4477E-06 480,779 86 961,559 72

01250 7065E+15
0 2250 9106E+15-1

1 33E+00 2 65E+00 0 3750 3 959E+15
2 83E+02 5 66E+02 I 0 5750 6490E+16

0 OOE+O0 1 66E+00 3 32E+00 I 08500 9352E+14

Cs-137 961,55972 1006E+00 870E+05 1 74E+06 1 2500 5201E+14
961.559 72 0 OOE+00 7 88E+03 1 58E+04 I t 7500 2S569E+13

480.779 86 961,559 72 0 OOE+00 t15E+03
Fe-55 2707E-05 480,779 86 961,559 72 0

m H-3
1-129

- Kr-85

4504E-03 480,779 86 961,559 7 3 32E+03 3 SOOO 1 132E+06

7 5300E-07 E-01 7-24E-01 50000 3E806E+0S

78r540E-02 4 0 OOE+00 3 78E+04 7 55E+04 | 7 0000 4 18E+04

7
37''Frw - '

Pa-231
Pb-210
Pn- 1 47
Pu-238
Pu-239

5615E-06
7968E-09
2612E-10
2952E-02
7549E-02

0 00E+OO 4 60E+OO 9 t9E+1600 I t Joo
961.559 72 0 OOE+00 1 34E-03 2-69E-03

4 685E+03

961 .5S9 72 0 OOE+00 6 06E-05 121E-04
480.779 86 961.559 72 0 OOE+00 6 23E+03 1t25E+04
480.779 86 961,559 72 OOE+00 844E+03 1 69E+04

4 28BOE-04 480.779 86 961,559 72 0OOE+00
Pu-240 2 4357E-04 480,779 86 961,559 72 C
Pu-241 2 6277E-02 480,779 86 2.53E+04

3 49E-01Pu-242 3 6329E-07 4 1 75E-01

Ra-226
Fta-M2
Ru-106
Se-79

4 4444E-10
1.9714E-14
2 0477E-07

0 00E+OO 14E-04 427E-04
961.559 72 0 O0E+o0 48E-09 1 90E-08

480.779 86 961,559 72 0 O0E+O0
12933E-05 480.779 86 961,559 72 0 OOE+00
I 1514L-t.tb 40US(tOO uvi,22st� -.

Sn-in2 t lft57E-Ub, 48U,77 I66 I 910V Ib {

84E-02 1 97E-01
22E+00 124E+01
56E+00 1 11E+01
22E+05 1 64E+06
03E+02 4 06E+02

Sr-90 1 7092E+00 480,779 86
Tc-99 42239E-04
Th-229 77260E-12 4 0 0E+OO 71tE-06 7 43E-06

Th-230
Th-232
T1-208
U-232

2 0 OOE+00 81tE-02 5 62E-02
961,559 72 0 0E+00
CAI rr9 79 0 wEtr:w

29E-08
213E-02

59E-08
2613-0480779 86

961,55972 000E+00 579E-02 1 16E-01 I Thermal Power

48,77986 961,55972 0w00E+0 1 44E-03
480.779 86 961.559 72 0 0E+00 8 89E+01

2 89E-03
1 78E+02

68E+wOU-235 -2 7235E-06 480.779 86 0 00 3 66E+00 2 35E+00 E

1 ---- 0 4jij90 -t1~2 I-- U UiJ.M- .- so-
U-23u
UJ-238

t 549321-
-4 2851 E-09
.1-794+0

480,77986 000 418E-02 398E-02
A48 770 AA QS61 111072 0 006+0w 8-22E+05 -16

49E+01
18E-02
i4E+06
6E+06

Nominal Heat Bounding
Output Heat Output
(Watts) (Watts)
1MOrE+O4 2.03E.OE4

Total Total

aiiii'
Y-Du

Othter Radionuuclides , _ _ .

IiL Temptate Selection Sunuary, ftmsup Sumssarv. and Checks _ ____i-_- _ __ __'_ .__

|Template Selection Sul

I
Btasis for Parameter Difterences

Reactor Modeato LlGHTWATER UGHTWATE
Fuel Cladding ALUM ALUM

BOL HM Constituents U U

_ BOL Enrkihment % _ 60 to 100 I

Burmup Summary (MWd)f Basis for burnup used In estimate

From SFD Estimalet
Nominal 4 s u779 6' 478 1978 nat takeri dtcfyt o. SFD (riwiled b0 MWd)

Bounding 961 559 3cidrrupg t aswaied to be t*r scer l tunup

Checks

Estimated Bumnup/
Bumup Muntpier Given Bumup Estimated EOL HWGfven EOL HM

Nominal 084 099 1 02
Boundsgl 168

'Reactor shutdown core removal storage shrpping or other date corrnimtng that Irradation ceased for fuel

'Total burrup for all fuel associated with this worksheet must be iivided by B0L heavy metal mass to get spedfic bumup values (MWdVT)
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Fuel Radionuclide Inventory Worksheet
L Fuel and Template Inforneatiod, -

Fuel Name ATR
SNFID#- 16

Fuel Units & Descr 4132 - 19 CURVED PLATES
Heavy Metal Mass: BOL=4768 328kg. EOL=3705 991kg
ROD Storage Sie: SRS

'Fuel decay start date 2035
Estimates as of 2010

Template ATR (Light Water Alum, 60 to 10D°- U)
ITemplate Bumup(MWd) 3672

Template BOL Heavy Metal Mass (Ml) 0 00116689
Template Decay rime 5 years

Estimated
Canister usage

18-xtO'
1 206 60

H.lEst'mates - m X. X, b Y. Yb GammaSources

CiIMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Botunding Fuel
Template FuelBumup(MW Bumup(MWd9 (C) Inventories(C) lnventores(Ci)

Photon Total

Energy Photons/sec
Group (boundmng)Radionuclide

. . _ _ . _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ .

AC-227
Am-241
Am-242mr

ti
i

1190E-03 1,017,44676 2,034,89351 00
5425E-07 1,017.44676

4545E-10 1,017,44676 2,034,89351 0OOE+00 1 48E4-

Am-243 4921E-06
C-14
CI-36

57244E-09 1,017,44676
1 3124E-32 1,017,446 76
2 3676E-07 1,017,446.76
5 2042E-05 1,017.446,76

2,034,893 51 0 OOE+00 4 62E-01 9 24E-01 00250 8 458E,16
2,034,893 51 0 00E+00 1 52E+00 3 04E+00 0 0375 7.805E.16
2,034,89351 OOE+00 582E-03 I 16E-02 00575 7674E516
2,034 893 51 0 OOE+00 t 34E-26 2 67E-26 0 0850 4 892E+16
2,034,893 51 0 0OE+00 2 41 E-01 4 82E-01 01250 4237E.16
2,034,89351 0 OE+00 5.30E+01 1 06E+02 02250 4 147E,16
2,034,893 51 0 OOE+00 3 89E+01 7 77E+01 0 3750 2 007E416
2,034,893 51 0 OE+00 4 95E+05 9 91 E+05 0 5750 2757E+17

Co-60 3 8208E-05 1,017,446,76 _
Cs-134 4 8693E-01 1,017,446.76 :
Cs-135 3 4477E-06 1,017,446.76
Cs-137 2 8731 E+00 1,017,446.76

0 8500 3861E+16
1.2500 7 183E+15
17500 3 012E+14Eu-154 8 2053E-02 I 67E+05

Eu-155 98E+04 7 96E+04 22500 6 318E514

Fe-55 2.034.893 51 0 00E+00 86E+03 1.37E+04 2Z7500 3 635E+12
E-02 1.017.446.76 2.03t.89351 000E+00 08E+04 2 16E+04 3.5000 4 031 E+t1

7 5300E-07 1.017.446 76 2,034,893 51 0 00E+00 '66E-01 53E+00 5 ocoo 1 206E+06
-----U -1,40 0 lU-4,. 2- 1 UU-t-tAJ

2 85954-1 1,017.446.76 Z,034q,t9w 51 o oot+oo 7 Y1t+4M M4Mz+rJ

Npo237 9 5479E-06 1,017.446 76 2,034,893 51 0 0 11

Pa-231 8 9297E-10 1,017,446 76

L
Pti-21 0 3.76
Pn-147 0 OOE;00 59E+06 5 18E+06

1,017.446 76 2.034.893 51 0 0E+00 09E+04 418E+04
4.2838E-04 1.017.44676 2.034.89351 000E+00 36E+02 I

Pu-240 2 4401E-04 1.017,44676
Pu-241 6 8764E-02 1,017,446 76
Pu-242 3 6329E-07

I 0 00E+00
I 005E+00
I 0 00E+00
I 0 00E+00
I 0 WOE+00

72E+02
97E+02
40E+05
'39E-01
774E-05Ra-226 3 87E-05

304E-09 6 08-E09
E-01 1.017.44676 2.034.89351 000E+00 i 94E+05 88E+05

1 2936E-05 1.017.44676 2.034 89351 000E+00 1 32E+01 63E+01

Sn-126 1.1574E-05 1,017,446 76 2.034.893.51 0 00E+00 18E+01 236E+01
Sr-90 2 7505E+00 1.017,446 76 2,034,893.51 0 C
Tc-99 4 2239E-04
Th-229 3 84E-06

I 0 00E+00 1 73E-02 347E-02
7 8132E-15 1.017,446 76 2.034.893 51 0 00E+00 7 95E-09 1 59E-08

TP-208 44063E-08 1.017,44676 2
U-232 I 3151E-07 1,017,44676 2

I 0 00E+00 4 48E-02 8 97E-02
I 0 00E+00 1.34E-01 2.68E-01 Thermal Power

U-233 1 9564E-09 1,017,44676 2,034,89351 000E+00 1.99E-03 398E-03 Nominal Heat Bounding
U-234 I 8371E-04 1.017,44676 2.034.89351 000E+00 1 87E+02 374E+02 I Output HeatOutput

U-235 -2 7235E-06 1,017,446 76 0 00 9 60E+00 6 83E+00 9 60E+00 (Watts) (Watts)
1 5493E-05 1.017,446 76 2,034,893 51 0 0E+00 1 58E+01 3 15t+01 516E.+4 1 03E+05
-4 - -- ---4-- nnU 1 .-U At A n

-4275I5-+0 1,017,44676 2.03 4, 10E-0 005+0 .2805+-06 5.t
2 7505E+W0 1,017,446 76 2,034,893 St 0 WOE+00 2 80E+06 S 60E+06

I olal I ota

Other Radionucbdes 5 23E+06 I 05E+07

1Basis for Parameter Differences:t
11

From SFD LReactor Moderator UGIrT WATER
Fuel Cladding ALUM

sOL HM Constiuents U
BOL Enrichment % 93 154 1 60to100

Bumup Summary (MWd) ;
Fr~

Nominal I
Boundma I

D Estimated
Basis for bumup used m estimate. L
einiri bV takmen asscrd fs be tie eda lo "
Bmirdng bSnup) awie to be Wme nominal burmip

7 446 76 1 006 053 94
2 034 893 51

Checks

Nominal _
Boundig _

Bumup Muftipher
0 68
1,36

Estimated Bumupf
Gwen Bumup

099

Estimated EOL HM/Given EOL HM
I s 01

'Reactor shutdown. core removal, storage. sfapprrg or other date conbinng thaIt irradiation ceased for fuel

'Total burnup for al fuel associated w8h this worksheet must be dcvded by BOL heavy metal mass to get specafic burnup values (MWdMT)
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Fuel Radionuclide Inventory Worksheet

. Fuel mnd Template Informaion,
Fuel Name ATR

SNF ID# 843
Fuel Units & Descr 128 -19 CURVED PLATES

Heavy Metal Mass- BOL=147 712kgg EOL=99 392g
ROD Storage Site SRS

'Fuel decay start date 1985
Estimates as of 2010

Template ATR (Ught Water Alum 60to100%. U)

'Template Bumup(MWd) 367 2
Template BOL Heavy Metal Mass (MT) 0 00116889

Template Decay Time 25 years

Estimated
Canister usage

18xt10'
640

11. Estimittes . m X I - m 8, ' b Y. Gamma Sources
I sn .ora

Radionucltde
Ac-227
Am-2411

C1tMWd Fror
Template

1 1465E-09
2 3056E-03
4 1476E-07

n Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

Fud RBmup (MWd1
2

Burnup (MWd)2 (C) lnventones Cil lnventones(0)
Energy Photonstsec
Group (bounding). _ _ . _ _ .. _ =, . . _, . . .

45,921 00 91,842 00 0 C
45,921 00 91,842 00 0 C

5 26E-05 1 05E-04 Avg UeY
1 06E+02 2120+02 00150 8594E.15
1 90E-02 381E-02 00250 1785E+1545.921 00 91,842 00

4894E-06 45,921 00 9 6 84E-02 1.37E-01 0 0375 1 SSSE+15

7108E-09 45,921 00 0 00E+00 2 62E-04 524E-04

Cl-36 3124E-32 4 0 00E+00 6 03E-28

Cm-243 4562E-07 4 0 0 00E+00 6 69E-03

Cm-244 2 4221 E-05 91.842 00 0 00E+00

Co-60 27 91.842 00 0 00E+00

Cs-134
Cs-135

45.921 00 91.842 00 0 00E+00
8

1 t1E+00
I 27E-01
2 70E+01
I 58E-01
831E+04

t.21 E-27
I 34E-02
222E+00
2 53E-01
5 40E+01

o 0575 1 670E+15

00850 1 007E+15
01250 6 748E+14
0 2250 8 698E+14
0 3750 3781E+14
0 5750 6199E.15

45,921 00 91,842 00 3 17E-01 0 8500 8 933E813

1.8099E+00 45,921-00 91,84 t 66+D05 t2500 4 966E.13

1 6386E-02 45,921 00 +00 7 52E+02

Eu-155 2.3957E-03 4
Fr-55 32707E-05 A

H-3 3 4504E-03 4

5,921 ( D00E+00 i 1 OE+02
O |0 OOE+00 50E+00

2
50E+03

2 20E+02
3 OOE+00
3 17E+02
5 92E-02
721 E+03

O |0 OOE+00 1-58E+02
|1

2 7500 1 432E+08
3 5000 1 081E+05
50000 3 635E+04
7 0000 4 000E+03

I 1-129
__J Kr-85

I , fj.9q

7 5300E-07 91.842 00 0 OOE+00 3 46E-02
91.842 00 0 OOE+00

7 5.921 00 91.842 00 3 78E-01 11 0000 4 474E+02
37rep-zol

Pa-231 45.92100 91,842 00 2 57E-04

E-10 45,921 00 91,842 0 5 1 16E-05

1.2952E-02
1.7549E-02
42810E-04
2 4357E-04

45,921 00 91,842 0 5 95E+02 1 19E+03

45,921 00
45,921 00Pu-239

Pu-240
Pu-241
Pu-242
Ra-226
Fla-228
Flu-1 06
Sr^7

91,842 00 0 0E+00 8 06E+02
91,84200 OOE+00 1 97E+01
91.842 00 0 00+00 1 12E+01
91.84200 0000+00 121E+03

1 61E+03

3

4

45.921 00 91.842 00 0 C

9714E-14
45,921 00 91,842 00
45,921 00 91,842 00
45,921 00 91,842 00

0
0
0
0

2 0477E-07
I 2o933pE-

OOE+00
OOE+00

K

54

Sn-126 1 1574E-05 6
Sr-90 1.7092E+0 0
Tc-99 4.2239E-04 I

67E-02 3 34E-02
04E-05 4 08E-05
05E-10 1 81E-09

45,921 00
45,921 00

40E-03
94E-01
31E-01O OOE+00

0 91,842 00 000+00 7 85E+04
91.842 00 OOOE+00 1 940+01

0 91.842 00 0 OOE+00 3 55E-07
91,84200 OOE+00 269E-03

1 88E-02
1t9E+00
* 06E+00
1 57E+05
3 88E+01
7 1 OE-07
5 37E-03
2 47E-09

Th-229
Th-230 45.921 01

45,921 00 91.842 00
4 4336E-08 45,921 00 91,842u00 2 04E-03 4 07E-03 L _

5 53E-03 1.11 E-02 Thermal Power
U-232
U-233

1 2037E-07 45,921 00 91.84200 t
30011E-09 45,921 00 91,84200 i 1 1 38E-04 2 760-04

U-234 1 8497E-04 45,921 00
U-235 -2 7235E-06 45,921.00

U-236 1.5493E-05 45,921 00

U-238 -4 2851E-09 45.92100
Y-90 I 7094E+d0 451921 00

91,842 0u 0 00E+00 49E+00 1 70E+01
0 00 2 97E-01

91.842 00 0 00E+00
72E-01 2 97E-01
11E-01 1 42E+00

Nvrmrial Hoea Bounding
Output Heat Output
(Wafts) (Watts)
9 71E.02 94Ev.03

Total Total
.

3 40E-03 3 20E-03 3 40E-03
0 00E+00 7 85.+04 1 57E+05

7 91E+04 1 58E+05Other F
- -------

ry, Buiaup Surnsun d cecks A-'

F I | lA

n5FD I used j a- 5c rraims
--- I --. ---. ---

I
Reactor Moderator LIGHT WATER UGHiI WAIHEC

Fuel Cladding ALUM ALUM

OL HNM Constituents U U
BO- mhrt 935446 60b1U

pv''. *'' - __ _ ____ _ _ _ _ _ _ _ _ _ _ _ _

Burnup Summary (MWd)c Basis for burnup used in estimate

From SF0 Estimated

Nominal 45 92100 45 759 98 Nomial btuup taken dirrecy/rorn SFDr((red Iyd)

Boundig |91 842 0 h Boung tumW asaned Is be tice oirial tiurnsp

Checks

Estimated Bumupt
Bumup Mulliplier Grven Burnup Estimated EOL HMWGmen EOL HM

Nominal 099 100 13
Bounding 198 1

Reactor shutdown core removal, storage stipping or other date confiming that Inacatior, ceased for uel

Total bumup tor all fuel associated wi th s woritsheet must be civided by OL heavy metal mass to get specitc bunup values (MWd1MT)
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Fuel Radionuclide Inventory Worksheet
I. Fuel and Template Informnatonu-, ;,

Fuel Name BCD 817 (TURKEY POINTS)
SNFID 19

FuelUnnsi&Descr 1 -15X1SRODARRAY
Heavy Metal Mass BOL=458 98kg EOL=411 809kg
ROD Storage Site INEEL

'Fuel decay start dade- 1975
Estimates as of 2010

Template PWR (tight Water. arc 0 to 5%. U)
'Template Bumup(MWd): 6192

Template BOL Heavy Metal Mass (Mfl) 0 00176911
Template Decay Time 35 years

Estimated
Canister usage:

Bare Fuel Transfer

lIZl

IL Estmates m X. Xb b Y. yb Gamma Sources

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

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventones(Ci) Group (bounding)
Ac-227 8 7758E-10 44,857 39 89,714 78 0 00E.00 3 94E-05 7-87E-05 Avg. MeV
Am-241 1 4352E-01 44,85739 89,71478 000E+00 644E+03 1 29E+04 00150 4827E+15
Am-242m 2 8698E-04 44,85739 89,71478 000E+00 1 29E+01 257E+01 00250 9734E+14
Am-243 62565E-04 44,85739 89,71478 00OE+00 281E+01 561E+01 00375 9284E+14
C-14 47901E-05 44,85739 89,71478 0 OOE+00 2 15E+00 4 30E+00 00575 1 073E+15
Cl-36 8 0297E-07 44.857 39 89,71478 000E+00 360E-02 7.20E-02 00850 5401E+14
Cm-243 25081E-04 44,85739 89,71478 000E+00 1.13E+01 225E+01 01250 3748E+14
Cm-244 4 9015E-02 44,657 39 89,714 78 0 00E+00 220E+03 4 40E+03 0.2250 4 632E+14
Co-60 25581E-03 44,857 39 89,714 78 0 00E+00 1 15E+02 230E+02 03750 1992E+14
Cs-134 4 0536E-05 44,85739 89.714 78 0 00E+00 1 82E+00 3 64E+00 05750 4632E+15
Cs-135 I 4433E-05 44,857.39 89,71478 000E+00 6 47E-01 1 29E+00 08500 6 408E+13
Cs-137 13979E+00 44,857 39 89,714 78 000E+00 627E+04 1 25E+05 12500 6295E+13
Eu-154 20203E-02 44,857.39 89,71478 0008+00 906E+02 1 81E+03 17500 13885E+12
Eu-155 1.7684E-03 44,857.39 89,714 78 0 00E+00 7 93E+01 1 59E+02 22500 3035E+08
Fe-55 4 3136E-05 44 857,39 89,714 78 000E+00 1 93E+00 3 87E+00 27500 6219E+08
H-3 2 0769E-02 44 857.39 89,714 78 TOOE+00 932E+02 1 86E+03 3.5000 6403E+07
1-129 98288E-07 44,857.39 89,71478 000E+00 441E-02 882E-02 5.0000 2738E+07
Kr-85 2 8214E-02 44,857.39 89,71478 000E+00 127E+03 2_53E+03 70000 3155E+06
N 237 1.1218E-05 44,857.39 89,71478 0 00E+00 5 03E-01 1 01E+00 11 0000 3624E+05
Pa-231 1.3036E-09 44 857.39 89,71478 0 00E+00 5 85E-05 1 17E-04
Pb-210 85078E-11 44,857.39 89.71478 0008+00 382E-06 763E-06
Pm-147 3 6531E-04 44,857 39 89,714.78 0 00E+00 1 64E+01 3 28E+01
Pu-238 7 4564E-02 44.857 39 89,714 78 0 00E+00 3 34E+03 6 69E+03
Pu-239 1 1623E-02 44,857 39 89,714.78 000E+00 521E+02 1 04E+03
Pu-240 1 5132E-02 44.857 39 89,714.78 0 00E+00 6 79E+02 1 36E+03
Pu-241 9 0036E-01 44.857 39 89,714.78 0 00E+00 4 04E+04 8 08E+04
Pu-242 6 4260E-05 44857 39 89,714 78 0 00E+00 2 88E+00 S 77E+00
Ra-226 2 2804E-10 44,85739 89,71478 000E+00 1 02E-05 2 05E-05
Ra-228 5 2713E-12 44,857 39 89,714 78 0 00E+00 2 36E-07 4 73E-07
Ru-106 6 11160E-10 44,857 39 89,714 78 0 00E+00 2 74E-05 5 49E-05
Se-79 1 2377E-05 44,85739 89,71478 000E+00 555E-01 1.11E+00
Sn-126 25210E-05 44,857 39 89,714 78 0 00E+00 13E+00 226E+00
Sr-90 9 1667E-01 44.85739 89,714 78 000E+00 4 11E+04 822E+04
Tc-99 39357E44 44,85739 89,71478 000E+00 1.77E+01 353E+01
Th-229 1 2057E-10 44,85739 89,71478 000E+00 541E-06 1 08E-05
Th-230 21043E-08 44,85739 89,714 78 000E+00 944E-04 1 89E-03
Th-232 52972E-12 44,85739 89,71478 000E+00 238E-07 475E-07
TI-208 1_7474E-07 44,85739 89,71478 000E+00 784E-03 1.57E-02

U-232 4 7368E-07 44.857 39 89.714 78 0 00E+00 2 12E-02 425E-02 Thermal Power
U-233 2 5097E-08 44,857 39 89,714 78 0 00E+00 1 13E-03 225E-03 Nominal Heat Bounding
t-234 5 0000E-05 44,857 39 89,714 78 0 00E+00 224E+00 4 49E+00 Output Heat Output
U-235 -1 4489E-06 44,857 39 000 2 54E-02 000E+00 2 54E-02 (Wafts) (Watts)
U-236 7 5824E-06 44,857.39 89.714 78 0 00E+00 3 40E-01 6 80E-01 1 03E.03 2 06E+03
U-238 -2 6129E-07 44,85739 0 00 1 50E-01 1 39E-011 50E-01 Total Total
Y-90 9 1699E-01 44,857.39 89,714 78 000E+00 4 11E+04 823E+04
Other Radionuclides 6 02E+04 1 20E+05
IU.Temp'ate &le Suniusr, Burnup Sunutury, and Cfics I___ ___-_ __ __g_*_

Template Selection Summary
From SFD Used Basis for Parameter Differences:

Reactor Moderator GHT IGHTWATER
Fuel Cladding ZIRC ZIRC

BOL HM Consttuents U U
BOL Enrchment % 2 560002614 0 to S

Bumup SummarY (MWd_ Basis for bumup used in estimate,
From SFD Ested

Nomanar 1t m72j 44 857 3'_ N____ul___ ___la_ _ Irom the heavyrnelmalnuss _ estroye_
Bounding- 89 714 78 Baiint bumup assWed Is be tece nvew bnuP

Checks

Estimated Bumup/
Bumup Muliplier Given Bumup Estimated EOL H/Grven EOL Hii

Nomhial 2,79 3.81 1 05
Bounding S 5S

'Reactor shutdown, core removal, storage, shpprg or other date confimwng VIl irradafon ceased for tuel

'Total bumup tor al luel assocated wth teis worksheel must be dvrded by 80L heavy metal mass to gel speafic bumup vakies )MWSIdtT)

L
LI

L
L
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Fuel Radionuclide Inventory Worksheet

I. Fuel and Template Infoammation ,'-
Fuel Name BER-II TRIGA (FLIP LEU 45/20) (GERMANY)

SNF ID# 236
Fuel Units & Descr 21 - 4 X 4 ROD ARRAY

Heavy Metal Mass BOL=9 196kg EOL=9 192kg
Rf0 Storage Site- INEEL

'Fuel decay start date 1962

Estimates as of 2010

Template TRIGA-SS (LWIti-Zs SST 10 to 20%, U)
2
Template Bumup(MWd) 6 65

Template BOL Heavy Metal Mass (MT) 009195

Template Decay rime 25 years
.

__
m

xb D yn yb . ......-
JU. rsUMnai *11 - - I-I-t meo lw

Radionuclide
Ac-227
Am-241
An-242m

CVMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

Template Fuel Bumrup (MWd9 Bumup (MWd)9 (Ci) Inventones(Ci) Inventories(Ci)

41459E-09 2240 941 000E+00 929E-08 390E-08

3 5850E-03 22 40 9 41 0 00E+00 8 03E-02 3 37E-02

12899E-06 2240 941 00 121E-05

Phnoton I Ira
Energy Photons/sec
Group (bounding)

Avg MeV
0 o0150 8 352E+1l1

0 0250 1 736E611

Am-243 14 22 40 941 3 30E-06 I 1505E.11

C-14 22 40 941 2 88E-03 1 21E-03 I 0 0575

Cl-36
__ Cm-24

Cm-24

2 8120E-06 22 40
1 1038E-07 22 40
7 B917E-07 22 40

941 D00E+00 6 30E-05 2 65E-05
006+00 2 47E-06 1 04E-06
00E+00 1 77E-05 7 42E-06

0 0850 9779E610

0 1250 6383E+10

0.2250 8426E+10

03750 3 672E+10
9 2647E-02 22 4 O00E+00 2 08E+00

1 094DE-04 9 41 0 00E+00 2 4 0 5750 6 087E+11

Cs-1 35 3 2195E6- 9 41 0 00E+00 E-04 0 8500 67536E+19

Cs-137 1. 2 40 941 )1 1 63E+01 1 2500 6711E610

- Eu-t54 22 40 941 137500 1 701E+08

Eu-I 55
Fe-55

22 40 941 4 02E-02 1 69E-02

22 40 94 E+O0 8.39E-02 3 52E-02
3 587E+05
6076E+03
2206E+01
8.961 E+00

22 40 ) OOE+00 8 OE-02 3 4

'3684E-07 22 40 0 OOE+00 1 65E-05

6 22 40 0 OOE+00 155E+O

1 2662E-06 9 41 0 00E+00

Pb-210
Pm-147
Pu-238
Pu-239
Pu-240
Pu-241

9
T

1654E-09
3728E-13 941

941

941 0
0
0
0

OOE+0O
OE+00

2

2

'84E4(

6
F

7

7.0000 1 020+o00
110000 1165E-01

E-08
29E612
01E-0122 40 E-01

U 41 E-02 834E-038692E-04 22 40
5263E-03 22AO
1233E-03 22 40
89624-02 22 40

941 124E-01 5
E+OO 4 76E-02

Pu-242 2 3128E-07
Ra-226 4 6752E-13
Ra-228 2 4827E-10
Ru-106 9 8526E-08
Se-79 1 3015E-05

a9
9

41 0 OOE+00 8 73E-
41 0 OOE+00 5 18E-
41 0 0OE+oo 1 0566-
41 0 OOE+00 5 566-240

22 40
22 40

n 41
941
941

2 21E-06
2 92E-04
2 73E-04

i20E-02
'OOE402
67E-01
18E-06
40E-12
34E-09
27E-07
22E-04
14E-04
52E+01
16E4-3

3 99E-09
578E-1 0
2 38E-09
A91427

Sn-126 E45 22 40
E+OO 22 40 0 00E+00

0 OOE+00
636+01
91E-03Tc-99 4 4241E-04

Th-229 42451E-10
Th-230 6 1398E-11
Th-2.2 2-5278E-10
TP-208 1S098E-0
U-232 4 0662E-08

224

9 41 0 00E+00
9 41 O00E+00
9A1 006E+0022 An

22 40 9 41 0 00E+00
2240 9 41 00E+OO

4An 9 Al 0 00E+00

:58367 J ThraPoe-

1! t54Ew
U-233 1

5 02E-06
Nominal "reat bouracnng

Output Heat Output
(Watsl (tWatts)

1 22 40 0 00
5 2240 941

3 22 40 0 00

2 84E-04 119E-04 1476E4A 1 200E-41

.

aw. -I

F
___ Basis for Parameter Dfferences

1YDRIDEpThs Teeplate was used Ior ae llowirg reasons

L SOL nrkhl'l I 4v-J 1 u-u u .

Bumrup Summary (MWd)
2  

__ Basis for bumup used In estimate

From SF0D Estimatedt

Nominal From I 4E01ated Nonta1 biorntaken dnely tIon SF0 (coeverled to M*d)

Bounding 941 802Lndig bum laken drely frkem SFD (conereted to IAId)

Checks

Estimated Bumupt
Bumu MuIt tier Given Bumup Estimated EOL HMIGrven EOL HM

Nominal 007[ ti 100

Bounding 0 031 085



Fuel Radionuclide Inventory Worksheet
L Fnel and Template Information -_ Y p_

Fuel Name BMI (CPI-24)
SNF IDe 774

Fuel Units & Descr 2 - CANISTER OF SCRAP
Heavy Metal Mass BOL- EOL-0 SS9kg
ROD Storage Site INEEL

'Fuel decay staft dater 1961
Estimates -s of 2010

Template Pathfinder(LightWater SST 60to100% U)
'Template Sumup(MWd): 6 01

Template BOL Heavy Metal Mass (MWT) 0 00012882
Template Decay Time 35 vears

Estimated
Canister usage

18-x10'
F 015 1

II. Esttmttes? , m X. Xb Y. Yb Gamma Sources

Ct/LMWd From Nominal
Radionuclide Template Fuel Bumup (I
Ac-227 2 3344E-08 528 25
Am-241 1 1135E-04 52825
Am-242m 8 5075E-09 52825
Am-243 9 8519E-10 528-25

Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel
4Wd) Bumup (MWd9 (Ci lnventones(i) lnventones(i)

Photon Total
Energy Photons/sec
Group (bounding)

: -- --sA . --C AZ . tUA . _ , - _U Wt+WU 1 23E-045t 1 23E-oS I Avg MeV
0 WOE+00 5 88E-02 s 88E-02 0 0150 3-943E+13

4 49E-06 4 49E-06 0 0250 81893E+12
528 25

C-14 2 3012E-04 52825 528 25
CI-36 t 2261E-06 52825 528 25 0 00E+00

5 20E-07
I 22E-01
6 48E-04
1 31 E-07
122E-06

0 0375 7 087E+12
0 0575 7639E.+12
0 0850 4 615E+12
01250 2.997E.12
0o2250 3 973E+12
0.3750 1 733+.12

Crm-243 2 4875E-10 52825 52825 0 OOE+00 1.31 E-07
2 31178E-09 52825 52825 0 00E+W00 122E-06

528.25 52825 0 05E+00 3 74E+01 374E+01
52825 0 WE+00 1 60E-03 1 60E-03 0 5750

Cs-135
Cs-137

1 60E-02 160E-02 0 8500 2889'+11
1 451t1EE+00 7 67E+02 7 67E+02 1t2500 2 872E+12

Eu-1t54 6 6955E-04 528 2 54E-0t 1 7500 7 453E.09
Eu-tSS 6 9850E-04 52825 52825 0 WOE+00
Fe-55 1 2318E-03 52825 52825 0 W0E+00
H-3 25141E-03 52825 52825 0WOEE+00

3
6g
T

22z00 1 547E+07
Z7500 4 473E+05

r 3195E-07 528 25 52825 0 WDE+00 3 87E-04 3 87E-04 L0 OOE+0O 218E+01 2 18E+01 7 0000 1 432E+00
ND-237 0 00E+00 8 07E-04 607E-D4 I i ooo I 607E-01
Pa-231 4 5241 E-C :-05 239E-05
Pb-210 64476E-13 528 25
PF-147 1 1651E-03 52825 528 25
Pu-238 2 9517E-04 528 25 528 25 0 0011+00

3 41E-10
8 15E-01
1 56E-01
3 53E-01
4 59E-02

ItPu-239 6 6772E-04 528 25 528 25 0 oOE+00
Pu240
Pu-241
Pu-242

7

1
3 78E-01 3 78E-01

0 ooE+00 4 59E-02

9717E-09 -06
Ra-226 7654E-12 528 25 528 25

1 04E-06
9 33E-1 0

Ra-228 82928E-12 52825 52825 0 0OE+00
1 8419E-10
1 3223E-05
1 1493E-05

528&25 52825 0 OoE+00
52825 52825 0 00E+00 6 98E-03 6 98-03

D 6 07E-03 6 07E-03
Sr-90
Tc-99
Th-229

13649E+00 7 21 E+02 7 21 E+02
4 6656E-04
1 4547E-11

52825 52825
52825 528 25 0 WE+00

Th-230 1 6617E-10 52825 52825 005E+00 8 78E-08 8 78E5-8
Th-232 83361E-12 52825 52825 0005E+0 440E-09 440E-09
TI-208 21664E-08 52825 52825 000E+00 1 14E-05 1 14E-05
U-232 5 8669E-08 528 25 528 25 0 5E+00 3 OE-05

J 1U4zt<N oze 2o
528 95

5z28 25 0 Wt+WXI
528 25 0 WE+00

Thermal Power
Nominal Hat Bounding

Output Heat Output
(Watts) (Watts)

2e 0 0 25
_A~~~~~ ----_--w wc w

528 25 000 226E-03 7 92E-04 2 26E-03
-eU-236 1 6190E-05

U-238 -2 8547E-09
Y-90 1 3652E+00
Other Radionuclides
IIL Tempbte Selction Sumnary, Boun
Template Selection SummarY

Fronm SFD
Reactor Moderator LIGHT WATER

Fuel Cladding SST
BOtL HM Constituents U

80L Enrichment %

zU4 Z" aze 43 U Uiit+UJ 3ot-03 8 5E:-03 I 92E5.00 92tE+.0
-..--- I -�- -u W 2 44E-05O 29E-05 2 44E-05 Total Total

25 52825 0WOE+00 721E+02 721E+02
&72E+02 8 72E+02

Cbecks . -. w r ½ , , .f

Used R..,. tor P.rameter fDrer .-.-- I - -- It UUGHT WATER

SST

0 o
I s 6 tV'100

TIhs Temiae was teed tte, thlievtmg reasor&
Tht bd matcdies on at pyameei except e ntrihori (urbn) L

Bumup Summary (MWd) Basis for bumup used in estimate:
Fron SF0 EstmSated

Nonmat j 528 S2 tn bumup set tequai to malk biungi
Bound ng 1 5238SS burnmp estimated by assig B0L heay metal nus was twice EOL

jCheckts

U
Estimated Bumupl

Givn Bumup
Nominal

Bounding

Estimated EOL HItGhen EOL HN

1 102

Reactor shutdown, core removal storage, shipping or other date conlirminig that Irradation ceased for tuel
2
Total bunupt for at fuel assooated with this worksheet must be divided by BOL heavy metal mass to get spedhr bufnfx values (MWdIUT)

DOE/SNF/REP-078
RevisIon 0

March 2003
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Fuel Radionuclide Inventory Worksheet

L Fueland TemplateIormnon
Fuel Name BMI (CPI 38)

SNF IDe-20
Fuel Units & Descr 1 - CANISTER OF SCRAP
Heavy Metal Mass BOL= - EOL=1286kg
ROD Storage Site INEEL

'Fuel decay start date 1961
Estimates as of 2010

Temptate Pathfinder(bghttWater SST 60 1o00'o U)

aTemptate Bumup(MWd) 6 01
Template BOL Heavy Metal Mass (MT) 0 00012882

Template Decay Terse 35 years

ll 0rates - m X Xb Y. Ynb Gamma Sources
H- DH. 5Gam T.#.[~

Ct/MWd From

Radionuclide Template
Ac-227 2 3344E-08
Am-241 1.1135E-04
Am-242m 8 5075E-09
Am-243 9 8519E-10

Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

Fuel Burnup (MWdf Burnup (MWd)
2  

(Ci) Inventones(Ci) Inventones(Ci)

1,21510 1,21510 000E+00 284E-05 284E-05

1,215 10 1t21510 000E+00 I 35E-01 1 35E-01

12151 0 1.21510 0 OOE+00 I 03E-05 1 03E-05

Energy Photons/sec
Group (bounding)

Avg MeV
0 0150 9 069E+13
0 0250 I 1 85E+13

1.215 10 I 11 20E-061

2 80E-01
I 0 0375 1 630E+13

C-t4 1.215 10 0 0575 1 1757E+13

Ct-36 1.215 10 1,215 10 I 49E-03 o 08s%

Cm-243
Cm-244
CO-60
Cs-1 34

-10 1,215 10
-09 1,215 10

1,215 10 02E-07 02E-07
82E-06

7 0849E-02 1.215 10 0 OOE+00 61 E+01

3 0266E-06 0 00E+00 368E-03

61 E+01
68E-03
68E-02

76E+03

01250 6 893E+12
02250 9138E.12
0 3750 3.986E+12
0 5750 6566E.13
0 8500 6 646E11

Cs-135 3 0316E-05
Cs-137 1 451t1tE+00
Eu-154 6 6955E-04
Eu-155 6 9850E-04
Fe-55 1 2318E-03

1,215 10 O00E+00
121510 000Er00 12500 6 606E+12

8 14E-01 17500 1 714E+10

1.215 10 22500 3 0S9E+07

1.215 10 1.215 10 0 c E+00 1 50E+00

H-3
1-129

1,215 10 1.215 1 3 05E+00 3 05E+00
2 7500 1 029E+06

3 5000 7255E.01
5 0000 2 984E+01
7 0000 3295E+00

E-07 1t215 10 +00 8 89E-04 8 89E-04

4 1281 E-02 1,215.10 O OOE+00 5 02E+01 S a,

1.1 489E-06 1,215 10 I 0.OOE+00 1 40E-03 1 4 13 697E-01

Pa-231
Pt-210
Pm-147
Pu-238
Pu-239
Pu-240
Pu-241
Pu-242
Ra-226
Ra-228
Ru-1 06
Se-79
Sn-126
Sr-90

4.5241 E-08
6 4476E-13
1 1651 E-03

t 510 t OOE+0O S 50E-05
510 1,215 10 OOEOE+OO
510 1,21510 0 OOE+CO

I 7 83E-10
1 42E+00
3 59E-012 9517E-04 1,215 10

6 6772E-04 1,215 10
8 6839E-05 1,215 10
71514E-04 1,215 10

1,215 10
1,215 10 811E-O1 8 11E-01

0 OOE+OO 1 06E-01
0 OOE+O00 8 69E-01
0 OOE-00 2 40E-06

8 69E-01

1 9717E-09
1.7654E-12
82928E-12
1 8419E-10
I 3223E-OS

1,215 10
1,21510 0 OOE+00
1,21510 0 OOE+O-O
1,21510 0 OOE+00

2 15E-09
1 OIE-08 E-08

1,215 10
1.215 10

1,215 10
1 215 10

0

1 E+OO 1,215 10

I 6656E-04 1,215 10
1,215 10

0 OOE+OO
O OOE+OO

2 24E-07 2 24E-07
I 61E-02 1 61E-02
1AOE-02 1 40E-02
166E+03 1 666+03

5 67E-01 5 67E-01
I 77E-08 I 77E-08
2 02E-07 2 02E-07
I 01E-08 I 01E-08
2 63E-05 2 63E-05

Th-229 1 4547E-1 I
Th-230 1 6617E-10
Th-232 8 3361 E-12
TI-208 2 1664E-08
U-232 S 8669E-08
U-233 3 1847E-09
U-234 3 8769E-07
U-235 -2 7761 E-06

U-236 1 619OE-05
U-238 -2 8547E-09
Y-90 1 3652E+O0
Other Radionucides
flM. Tempate Seec un oinsiur, Buroup Suni

Template Selection Summay
Fron, SFD

1,21510 0 OOE+O0
1,21510 0006E+001t215 10

510 1,21510 t OOOE+00
5 10 1,215 10 00 OE+00
510 1,215 10 00 0E+00

7 7 13E-05 Thermal Power

4 71E-04
, qnDftlF41.21'

oumatp Heat eoundtpg
Output He-at Output
(watts) (Watts)--1,215 10

1.215.10
0 00 5 20E-3

1,21510 0 OOE+O0
1.82E-03
1 97E-02

J wULw .

2.7-2 : =1!E+.01 2.12E.1
1,151 tA it.aIU

1,215-10
1.215 10

1 10 0 ozm-
1,215 10 0 00 +(

5 27E-05 S 62EL4
1 66E+03 1 66E6.03
2 01 Er03 2 01 E03 I

ITotal I utVa

C e cs'

Used c .... 0. fl.ff e.5

Reactor Moderator UGNT WATER UGRT WATER ID

Fuel Cladding HASTELLOY SST h
BOL HM Constituents U U

BOL Eirrthmeio tO 100 _

is Temnplate was used for tie tdWV masons
rsh t a dies on at pwanemtrs eotW raqde tSST a o arive) and ernterd (unlis )

I
tBumup Summary (MWd)Y Basis for burnuD used in estimate,

om SFD I Etiated

0 BurN irru estialaed by assuiarwn SIX tIea retal ss a aC -

Checks

Estimated Bumup/
Bumup lutiptier OGhen Bumup

Nornmnal 1012
Innrm 1n-1

. ......
'Reador sshuitown core removal storage shtppirn or other date confirming that ireacatoon ceased for fuel

'Total bumup for att tuel assodated with this worksheet must be cvrded by BOL heavy metal mass to get spedfic bumrup values (MWVbdrT)

March 2003
DOE/SNF/REP-078 
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Fuel Radionuclide Inventory Worksheet
L Fuel and Temaplate inforrnadon%-,,, aeA

Fuel Nam BORAX V (SUPERHEATER)
SNF ID# 22

Fuel Units & Descr 36820 FLAT PLATES
Heavy Metal Mass BOL=22 014kg EOL=20 833kg
ROD Storage Site INEEL

'Fuel decay start date 1964
Estimates as of, 2010

Template: Pathfinder (Light Water. SST, 60 to 100°%, U)
t
Temsplate Bumup(MWd) 6 01

Template BOL Heavy Metal Mass (MT): 000012882
| ~lvXrXXJT-mnla 1-v 1.m -5wr

Estrmaled
Canister usage

18x10
200

1I. Estimates mn X. 86 b Y. Ye Gamma Sources

Photon Total
CiIMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy PhotonsIsec

Radionuclide Template Fuel Bumup (MWdf Bumup (MWd)' (Ci Inventones(Ci) Inventores(Ci) Group (bounding)
Ac-227 2 3344E-08 1.11544 2,23088 00OE+00 2 60E-05 5.21E-05 Avg MeV
Am-241 I 1135E-04 1.11544 2.23083 000E+00 1 24E-01 248E-01 00150 1 665E+14
Am-242m 85075E-09 1,11544 2,23088 00OE+00 949E-06 1.90E-05 00250 3460E413
Am-243 98519E-10 1,11544 2,23088 OOOE+00 1 10E-06 220E-06 00375 2993E+13
C-14 23012E-04 1.11544 2.23088 000E+00 257E-01 513E-01 00575 3226E-13
C0-36 12261E-06 1,11544 2,23088 000E+00 1 37E-03 2.74E-03 00850 1949E+13
Cm-243 24875E-10 1,11544 2,23088 000E+00 267E-07 6SSE-07 01250 1266E+13
Cr-24 41281-02 1,11544 2,230 88 0 00E+00 469E-06 S 17E406 0250 1 678E+13
Co-60 7 0849E-02 1,115 44 2,23088 0 00E+00 7 90E+01 2 58E+02 013750 7318E+12
Cs-134 3 0266E-06 1,115 44 2,230 88 0 00E+00 3 30E-03 6 75E-03 045750 1205E+14
Cs-135 30316E-05 1,11544 2,23088 000E+00 33E-02 676E402 08500 1220E+12
Cs-137 1 4511E+00 1,115 44 2,23088 0 00E+00 1 62E+03 324E+03 12500 1213E+13
Eu-154 6 6955E-04 1,115 44 2,230 88 0 00E+00 7 47E-01 1 49E+OO t 7500 3.147E010
Eu-155 69850E-04 1,11544 2,23088 000E+00 779E-01 1 56E+00 22500 6535E+07
Fr-SS 1.2318E-03 1,11544 2,23088 000E+00 1937E+00 2 75E+00 z7500 189E+06
P-3 275141E-43 1,11544 2,23088 0000+00 7980E+O0 561 EO30S500 10366E.02
1-129 7 3195E-07 1,115 44 2,230 88 0 00E+00 16E-04 1 63E4-03 5 0000 562E+1
Kr-35 412817E402 1,115 44 2,23088 000E+00 4 60E+01 92tE+01 70000 6209E+0
Np-237 1 1489E-06 1,11544 2,23088 000E+00 128E4-03 2 56E-043 110000 690E1
Pa-231 4 5241E-08 1,115 44 2.230 88 0 00E+00 5505E-05 10-06l4
Pl-210 64476E-13 1,11544 223088 000E+00 37219E-10 6 044O u Ht9
Pm-147 1 1651E403 1,115 44 2.230 88 000OE+00 1 30E+00 2 60E+00
Pu-238 2.9517E-04 1,115 44 20230 88 0 -00E+20 3129120W1 65s8EWa1
Pu-239 6 6772E404 1,115 44 2,230 88 000OE+00 7 45E-01 1 49E+00
Pu-240 86839E-05 1.11544 2.23088 000E+00 969E-02 6 94E-01
Pu-241 7 1514E404 1,115 44 2,230 88 00D0E+00 7 98E-01 1 60E+00
Pu-242 - 9717E-09 1.115 44 2230088 0 -00E+00 220E-046 440E-046
Ra-Z26 1 7654E-12 1.115 44 2,230 88 00D0E+00 1 97E409 3.94E409
Ra-Z28 8 2928E-12 1.115 44 2,230 88 000OE+00 9 25E-09 I B5E408
Ru-106 It6419E-10 1,11544 2,230 88 000OE+00 2 05E407 41 1E407
Se-79 13223E-05 1,115 44 2,230 88 0 00E+00 1 47E402 295E402
Sn-126 1-1493E405 1,115 44 2,230 88 0 00E+00 I128E402 2 56E402
Sr-90 1 3649E+00 1.11544 2,23088 000E+00 152E+03 304E+03
Tc-99 4 6656E404 1,115 44 2,230 88 000OE+00 5 20E-01 1 04E+00
Th-Z29 I 4547E-1 1 1,115 44 2,23088l 000OE+00 I 62E408 3.25E408
Th-230 I 6617E-10 1,115 44 2,230 88 000OE+00 I 85E407 3 71E407
Th-232 33618E-12 1,115 44 2230 68 00E+00 9 30E09 3 86E408
Tl-208 2.1664E408 1,115 44 223068 000OE+00 2A2E405 48a3E405
U-232 S8669E-8 1m115U44 2a8f 0m iE+00 6.54Ee5 1 31E-04 ThermalPower
Ll-233 3.1847E409 1,115 44 2,23088 000OE+00 3 55E406 710E4-6 Nominal heat Bounding
U-234 3 8769E407 1,11i 44 2 230 88 000OE+00 4 32E404 8 65E-04 Outpu Heat Output
UJ-235 -2.7761E406 1,1tS 44 0 00 4 42E402 4 i1E402 4 421E42 (wafts) (Watts)
U-236 I16190E405 1,115 44 2-230688 0 00E+00 I181E402 3 61E402 I t95E+01 3 90E+Ot
U-238 -2 8547E409 t,115 44 °°°0 518E404 5 15E404 5 18E404 Total Total
Y-90 I 3652E+00 1,115 44 2,230 88 000OE+00 1 52E+03 3 05E+03
Other Radijonucidses I 84E+03 3 68E+03

II Temnphtte Seletio Suiamn, Burnup Surrumiry, tutd Checks- 7N! ¢'1t~ ~
TempFate Selection SummSay

From SFD Used Basis for Parameter Differences,

Reactor Moderator- UGHT WATER UGHT WATER
Fuet Cladding SST SST

80L HU Constituents U U
BOL Enrichment % 93 00081766 60 to 100

Burnup Summary (MWd)f Basis for burnup used in estimate,

Frrom SFD Estimated
Nminal | 1185 44 Nm"al bneg calolated twme h heay metal mass desyetd

Boundng 2.230 88 Boundrn bumup aumed tt be tw nwneal tban

Checks

Estimated Bumupv
Bumup Mu~t1Pt Given Bumup Estimated EOL HIt/Given EOL HM

Nommil[l I09 j 100
Bounding 2t17

Reactor shutdown, core removal storage. shipping or other date rnfiming VWat Irradabon ceased for fuel
5
Total brenup for al fuel associated with ths worksheet must be dvided by BOL heavy metal mass to get specific bumup values (MWdMT)

Li
LI

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

L Fuel and Template Lnfrormation -
Fuel Name SR 3

SNF ID* 927
Fuel Units & Descr 16 ROD
Heavy Metal Mass BOL=5 6kg EOL=5 11kg
ROD Storage Site INEEL

'Fuel decay start date 1981
Estimates as of 2010

Template PWR (Light Water Zirc 00to 5% U)

'Template Bumup(MWd) 6t192
Template BOL Heavy Metal Mass (MT) 0 00176911

Template Decay rime 25year

Estimated
Canister usage

t8'xtS'I tOO S

It. Estinmtes - , m xv X. b Y. Y. I Gamma Sources
Photon Total

Cu`MWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec

Template Fuel Bumup (MWd)2 Bumup (MWd)
2

(Ci) Inventornes(Ci) Inventories(Ci) Group (bounding)

3 09E-07 6 18E-07 Avg MeV
612E+01 I 22E+02 0 0150 6332E+13

0 00E+00 1 40E-01 2 60E-01 00250 13E+13
S 83E-01 00C
447E-02 I
' 4

0 5.241E+12

0 io6 159E+12

0 0 3750 2 643E+12

0 I 09E+00 o 5750 6 073E+13

I 34E-02 0o 85500 1 199E+12
E+02 1.64E+03 1 2500 1 619E+12

E+01 4 21E+01 I 1 7500 3 546E+10

Eu-1 55 7 1479E-03 4 0 00E+00 3 33E+00 6 66E+00 E+D6

Fe-55 6 1919E-04 4 0 00E+00 2 88E-O 5 775E-01

IH-3
1-129
Kr-85

I Nrs23.

4 931 17 000E+00 1 69E+01
93117 0 OOE+00 4 58E-04

9 650E+05

465 59 = 5 0000 4124E+05

.6s AG 931 17 0 0 E+01 7 OOOO 4 755E+04
QvD J

7 E-O5 465 59 931 17 0 C 9 82E-03 11 o0 5 462E+03

Pa-231 E-09 465 59 931.17 1 06E-06

3 3624E-1 1 465 59 1 57E-08 3 13E-08

Pn-147
I - Pu-238

5 1211E-03 465 59 E+00 2 38E+00 4 77E+00

8 0669E-02 465 59 0)00E+00 3 76E+01 7.51 E+01

Pu-239 1 1626E-02 A 0
0

00E+00 5 41E+00 1 08E+01

Pu,-240 I 5097F-0 931 17 00E+00 7 03E+00 1 41E+01

Pu-241 1 4567E+00 465 59 931 17 0 00E+00 6 78E+02 1 36E+03

Pu-242 6 4260E-05 465 59 931 17 0 OOE+00 2-99E-02 S 98E-02

Ra-226 1-1392E-10 46559 93117 0 OOE+00 5.30E-^8 1 06E-07

Ra-228 5.1841E-12 46559 93117 000E+00 241E-09 483E-09

Ru-106 5 9012E-07 465 59 93117 0 00E+00 2 75E-04 5 50E-04

Se-79 1.2379E-05 465 59 931 17 0 00E+00 5 76E-03 1-15E-02

Sn-126 25210E-05 46559 931 17 OOOE+00 1 17E-02 235E-02

Sr-90 I 1630E+00 46559 931 17 0 00E+00 5 41E+02 1 08E+03

Tc-99 3 9357E-04 465 59 931.17 000E+00 1 83E-01 366E-01

Th-229 8 5691 E-11 46559 931 17 0 00E+00 3 99E-08 7 98E-08

Th-230 1 4493E-08 465 59 931.17 0 00E+00 6 75E-06 I 35E-05

Th-232 S 2923E-12 465 59 931 17 0 00E+00 2 46E-09 4 93E-09

Tt-208 1 9202E-07 465.59 931 17 0 00E+00 8 94E-05 1 79E-04

U-232 5.2083E-07 465 59 931 17 0 00E+00 2 42E-04 4 85E-04

tJ-233 2 4386E-08 465 59 931 17 0 00E+00 1 14E-05 2 27E-05

U-234 47012E-05 46559 931 17 000E+00 219E-42 438E-02

U-235 -1 4492E-06 465 59 0 00 3 46E-03 2 78E-03 3 46E-03

U-236 7.5759E-06 46559 931 17 0 00E.00 3 53E-03 7.05E-03
. .~ _A _ O, nI AACi CAA.AA.I 5A :2ES

_ Thermal Power
_oia et Budn
Nbratnal Heart Bo^undingi

Output Heat Output
(Watts) (Watts)
128E+01 2 55E+01

Total Total
- U-2S38

Y-90
i Other F
m. Te

0 T m FE

-2 61129E-07 ql | J"C-W I C - CW - _re Lw

1 1631 E+00 0 00E+00 5 42E+02 , r
7 87E+02 1 '.tadionuclides

mplate Selecti
ion Summary

C..- Afl i ieti Basis ftr Parameter Differences
rhs er - v I - -as ._ed . tie _._ r.e _ _ __

i I Reactor Moderator LIGHT WATER Ur;iT WATER
Fuel Cladding ZIRC ZIRC

BOL HM Constiurents U U
BOL Enrichmrrnt % 28 57142857 O to S

lbrs Terplate was useo t for tie terxei reasors
Thws tue rnathes on- ad parameters except ffrctnent

_.

Burnup Summary (MWd)F
Fromn SFD i Estrmated I

Nominat r 455

Bounding 1 931171

Basis for bumup used in estimate:

Nomrjvial tt ciateed brs the heavy metal mass destroyed
Boudeg beumu assiUed lob e tWce romal buei

iTotal burrmu, tor aln txei associated with t9-s worksheet must he dvided by BOL heavy metal mass to get specific bumup values (MWiuMT)

DOEISNFIREP-078
RevisKon 0
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Fuel Radionuclide Inventory Worksheet
L Fuel and Template- Ilrrmniatiom.,

Fuel Namr BR-3 FUEL
SNF ID I: 340

Fuel Unts & Descr. 16 - ROD
Heavy Metal Mass: BOL.7 536kg- EOL.7 064kg
ROD Strage Site INEEL

'Fuel decay start date 1994
Estimates as ̂ J 2010

Template PWR (Light Water. Zir., 0 to 5%,. U)
"Template Bumup(MWd) 61 92

Template BOL Heavy Metal Mass (MT) 000176911

Estimated
Canister usage

18"10'
012

Template Decay lime 15 years __.

Hi. Estnuates I - Im x X, b y. Y GammaSources

Photon Total
Ci/MWd From Nominal Bounding Fuel Indtial Activity Nominal Fuel Bounding Fueli Enegy Photons/sec

Template Fuel Bumup (MWd)O Bumup (MWd)' (Cl') Inventortes(CI) Inventornes(Ci) Group (bounding)Radionuclide
4 2135E-10 448 85 897 70 0 00E+00 1 89E-07 3 78E-07 Avg MeV
I 0257E-01 448 85 897 70 0 00E+00 4 60E+01 9 21E+01 0 0150 7763E+13

Am-242m 31444E-4 44885 89770 000E+00 1 41E-01
Arn-243 6 2694E-04 44885 89770 0 0uE+00 2 81E-01
C-14 4 8030E-05 448 85 897 70 0 OOE+00 2 16E-02

2 82E-01 I 0 0250 599E+13

CI-36 8 0313E-07
Cm-243
Cm-244

4 0795E-04 I 83E-01 3 66E-01 0 1250
0 OE+00 4 73E+01 9 46E+01 0.2250 7690E+12

8 85 897 70 0 OOE+00 1 59E+01 3 18E+01 0 3750 3.3886+12

543E-02 448 85 897 70 0 OOE+00 1 51E+01 301E+01

Cs-1 35 I 4433E45 A44 85 897 70 0 00F.u0 A 4AF-i
0 5750 7 544E+13
0 8500 3 098E+12
1.2500 4 3626+12

- ------
Cs-137 22190E+00 448 85 897 70 0 00E+00 9 96E+(
Eu-154 1 0111E-01 448 85 897 70
Eu-155 2 8892E-02 448&85
Fe-55 8 8889E-03 448 8 7 98E+00 I

H-3 2 86E+01 5 72E+01 3.50o0 1 885E+06

1-129 0 00E+00 4 41 E-04 8 82E-04 5 0000 S 789E.05
897 70 0 O0E+OO 4 61 E+01 9 22E+01 7 o00 6 674E.4

9 9693E-06 448 85 897 70 0 OOE+00 4 47E-03 8 95E-03 11 0000 7 667E.03
9 7028E-1 0 448 85 897 70 0 uOE+00 4.36E-07 8 71 E-07

[L

L-
P6-210 0862E-12 448 85 897 70
Prnm147 1786E-02 448 85 897 70
Pu-238
Pu-239
Pu-240
Pu-241

0 OOE+00 5 22E+00 1 046+01
897 70 0 OOE+00 6 74E+00 1t.3E+01

3563E+00 448 85 897 70 0 00E+00 06E+03 2.12t+03
Pu-242 4260E-05 448 85 897 70 0 OOE+C
Ra-226 0407E-1 1
Ra-228 7917E-12
Ru-106
Se-79
Sn-126

448 85
448 85
448 85
448 85
448 85

56E-01 11E-01
897 70 0 OOE+00 56E-03 1 11E-02
897 70 0 OOE+00 L13E-02 26E-02

71 475EMo A44 85 897 70 0 nmOOEoO +03
ov _ _ v__ w_-_.-._-__-_.-

Tc-99 9357E-04 448 85 897 70 0 00E+00
Th-229 1744E-11 448 85

1.77E-01
32E-08
76E-06
37E-09

Th-232
Th-232
Tl-208

3721E-09 52E-06
75E-09lo

448 85 897 70 0 00E+00 16E-05 83E-04
897 70 0 00E+00 2 544-04 5 08E-04 I Thermal Power
897 70 0 006E00 106E-05 2 13E-05

448 85 897 70 0 00E+00 96E-02 3 92E-02
Nominal Heat Bounding

Output H-at Output
(Watts) (Watts)-1 4494E-06 448 185 a 00 1 35E-03 98E-04

40E-03
35E-03

U-236
U-238
Y-90
Other Radionuclides

i4E-06 448 S5 897 70 0 00E+00 80S-03 I i.SlE+01 3 01 E+01
�----- t

2161-u5 total
44t t5 0 00 2 32E4- 2i- 21 E43 232E4 T otat Total
448 85 897 70 0 00E+00 6 62E+02 1 32E+03

9 60E+02 1 92E+03

IIL Template Selection Sumary,. Burnup Srumtur!, aind Chec.ks _ _ _ _ _ _ _ _ _

Template Selection Summary
From SF0 Used Basis for Parameter Differences

Reactor Moderator LIGHT WATER LIGHT WATER 7hs Template was used tfr th tod .-easms

Fuel Cladding ZIRC ZIRC TTh tuet mathes PWiS Termlate an ar 6d t t oe peraimet (ereeet) maiung rWR a reaoble

BOL HNM Constituents U U mttdt

BOL Enrichment % 822 7 0105

Bumup Summary (MWd)
2  

Basis for bumup used in estimate:

From SF0 Estintated

Nominal 29390 48 5 Nomial buup calaiated from the heavy metal mass deso d

Bounding 31651 897 LO n
t  

asured tbetees soewabo

Checks

Estimated Bumup/
umu MItp I Given Burnup Estimated EOL HMtGiven EOL HM

Nominal [70 1 53 1 00
Bounding 3401 2-84

'Reactor shutdown core removal storage, shtpping or other date confrming that irradaton ceased for tfud

'Total burmup tor all fuel associated wrtt this workheelt must be dvsted by 60L heavy metal mass to get specific burnup values (MWd'MT)

L
L
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Fuel Radionuclide Inventory Worksheet

L Fuel and Tenplate Inforatfion,
Fuel Name- BRP-B

SNF ID 4 23
Fuel Units & Descr 2 -1t X 1 t ROD ARRAY
HeavylMetalMass BOL=262681kg EOL=250073kg
ROD Storage site INEEL

'Fuel decay start date 1972
Estimates as of 2010

Template PWR (tUght Water Zlrc 0 to 5S U)
'Template Bumup(MWd) 61 92

Template BOL Heavy Metal Mass (MT) 0 00176911
Temrplate Decay Time 35 years

Estimated
Canister usage

Bare Fuel Transfer
IIl

__ _ __hYV I Gamma. Source
m Xb D b . . ..... - - --

11 rksus ies ,-- * -m An -1-

CiIMWd From
TemolateRavl-n.lede

-------

Nominal Bounding Fuel Initial Activity Nominal Fuel Boundtng Fuel

Fuel Bumup (MWdf Burnup (MWd)2 (Ci) tnventones(Ci) nventones(Ci)

11,990037 23,95074 0 00800 1 05E-05 2.10E-05

11,990 37 23,980074 O 0E+00 1 72E+03 3 44E+03
3 ---4LU -- ~ zi

Photon Total
Energy Photons/sec
Group (bounding)

Avg MeV
00150 1290E.15
0 0250 2 602E+14

Ac-227
Am-241
Am-242m
Arn-243
C-14

24 11,990 37 23,98074
*4 11,990 37 23,980 74

3 44E+00 6 88E,+W
2 750E+00 1 50E+01 0 0375 2482E714

4 -Cn1eoq 11 000 37 E+00 74E-01 1-15E+00 0 0575 2 867E+14

8 0297E-07 1 ,990 37 0 WE+00 63E-03 1 93E-02 0 0850 1 444E114

2 5081E-04 11,990.37 0 OOE+00 3 01E+00 6 01 E+00 0 1

Cm-244 9015E-02 1 ' 0 00E+00 88E+02
6 1Co-60 5581E-03 1 23,980 74 0 00E+00

23 980 74 0 00E+00Cs-1 34 0536E-C

Cs-1 35 4 23.980 74 0 OOE+OO

07E+01
868E-01
73E-01
68E+04
42E+02

0 I 3750 5 324E+13
I 0 5750 1 238E+15
1 08500 1 713E+13

Cs-137 23,980 74 I E+04 1 12500 t 683E+13

Eu-154 119,9 37 23,980 74 84E+02 17500 5 039E+11

484E-03 1 1.990 37 12E+01 24E+01

4 3136E-05 11,990 37 0 OOE+00 17E-01 103E+OO

H-3
A-129I - Kr-85

a ND-237

2 0769E-02 I 1,990 3 0 OOE+O 2

9 8288E-07 3.980 74 0 OOE+00

2 8214E-02 23.980 74 0 OOE+00

1 1 23,980 74 0 OOE+00

49E+02
18E-02
38E+02
35E-01
56E-05
02E-06
38E+00

4 98E+02

2 2500 8 11 3E+07
2 7500 1 682E808
35000 1 712E+07

o0000 7.318E+80
7 0000 8434E+05
11 0000 9 687E+04

Pa-231
Pb-21 0
Pn-147
Pu-238
Pu-239
Pu-240

1.990 37 23,980 74 0 0

3
11,990 37 23,980 74
11.990 37 23,980 74

0
0
0

3 13E-OS
2 04E-06
8 76E+00

7 4564E-02 11,990 37
1.1623E-02 1 1,99 37
15132E-02 11.99037

E+00 E 94E+02 1 79E+03
I2 OOE+00 39E+02

.~duS
Pu-241
Pu-242
Ra-226
Ra-228
Ru-I 06
Se-79
Sn-126
Sr-90

Tc-99
Th-229
Th-230
Th-232
Tl.208
U-232
U-233

6 4260E-05

23,980 74 0 OE+00 1581E+02
23,980 74 OOE+00 1-08E+04
23,98074 OOE+00 771E-01
23,980 74 0 OOE+00 2 73E-06

2 79E+02
3 63E+02
2 16E+04
1 54E+00
5 47E-06
1.26E-07

6 1160E-10
1 2377E-05
2 521tE-05
9 1667E-01
3 9357E-04

11.990,37 23,980 74
11.990 37 23,980 74
11.990 37 23,980 74

7 33E4-06 1 47E-05
1 48E-01 2 97E-01

11.990 37 23,980 74 0 0E+00 3 02E801
23,980 74 000E+00 1 10E+04
23,980 74 0 00E+00 4 72E+00
23,980 74 0 8E+00 1 45E-06
23,980 74 0 00E+00 252E-04

6 05E-011
2,20E+04
9 44E+00
2 89E-06
5 05E-04
127E-07

2
2172E-12
7474E-07
7368E-07
5097E-08
;OOOE-05

11,990 37 23,980 74 0
11,990 37 23,98074 0
11,990 37 23,98074 0
11,99037 23,980 74 0
; 1 001 .037 2930 074 0

2 10E-03 4 19E-03
5 68E-03 1.14E-02 TThermal Power

6
301 E-44 6 02EL-44 Nomrinial meatt Bounding

Output Heat Output
1Wales) (Watisi| l. = 000 I 6F-4211.9^037 000O I

)O 909-E02 1 82E-0i 276E.82 5Z2E.02
6_ 57_2oa Total7 5824E-06 11,990 37 23,980 7-

.2-6129E-07 11,990 37 0 8 57E-02
2-20E+04

Total Total

Y-90 9 1699E-01
Other Radionuclides

11,990 37 0 O0E+00 1 10E+04
1 61E+04 322E+04 J

up Sumimary.a A C

r
- Used fBasis for Parameter DOfferences

.. .. 5.. _
Reactor Moderator U~iT WATSlR UGiHT WAT

Fuel Claddlig ZIRC ZIRC

808 HM Constituents U U D

rEH

I ~ ~ " --Ltnrne 7 K -

Bumup Summary (MWd)2 Basis tor burnup used in estimate
Fromn SFD Estimated

Nomni |t 5,31089 85 980 sso7JnsaSunupr calcdaled trom tIe hea" nebl rlras desftyed

Bounding 531851 23 980 74BOUrct burnui assured to be twce nemrnal uing

Checks .

Estanated BumuPd
Bumup Muftpiter Given Bumup Estimated EOL HNM/Given EOL NM

Nomnral 1301 261 10w
Bounding 1281 4 51

'Reactor shutdown core removal, storage shippinig or other date confirming that irradaton ceased for fuel

'Total bumup tor all fuel associated with ths worksheet must be dirded by BOL heavy metal mass to get specific bumup values (MWdMT)
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Fuel Radionuclide Inventory Worksheet
L Fud and Template lnfOrmtiont o., -

Fuel Name BRP-C
SNF to * 24

Fuel Unts & Descr 4 - 11 X 1 ROO ARRAY
Heavy Metal Mass BOL=468 948kg EOL=459 844kg
ROD Storage Site INEEL

'Fuel decay start date 1968

Estimates as of: 201D
Temptate PWR (Ugkt Water, Zirc, 0 to 5% U)

'Template Burnup(MWd) 61 92

Tenplate SOIL Heavy Metal Mass (MT): 0 00176911

Temolat Deay Tme: 38 years

Estimated
Canister usage

Bare Fuel Transfer

ILEstimates m X. Xb b Y. Y | Gamma Sources

Photon Total
CtIMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Boundtng Fuel Energy Phcrtons/sec

Radionuclide Template Fuel Bumup (MWd)
2 

Bumup (MWd)
2  

(Ci) Inventones(Ci) Inventones(CI) Group (bounding)
Ac-227 8 7758E-1O 1.298 83 1172229 0 00E+00 9 92E-06 1 03E-05 Avg MeV
Arr-241 1 4352E-01 11,29883 11.72229 0 00E+00 1 62E+03 I 68E+03 00150 6307E+14
Am-242m 2 8698E-04 11,298_83 11.72229 0 0OE+00 3 24E+00 3 36E+00 0 0250 1272E+14
Am-243 6 2565E-04 11.298 83 11,72229 0 00E+00 7 07E+00 733E+00 00375 1213E.14
C-14 47901E-05 11,29883 11,72229 000E+00 541E-01 562E-01 00575 1402E614
Ci-36 80297E-07 1129883 11,72229 000E+00 907E-03 941E-03 00250 7057E613
Cr-243 25081E-04 11,298 83 11,722.29 000E+00 283E+00 2 94E+00 01250 43.97E+13
Cm-244 4 9015E-02 11,29883 11,72229 000E+00 554E+02 5 75E+02 02250 6152E.13
Co-60 255812E-03 11.29883 11,72229 000E+00 289E+01 300E+01 0070 26602E13
Cs-134 4 0536E-05 11,298 83 11.72229 0 OE+00 1 45E-01 4 75E-01 05750 6053E+14
Cs-135 14433E-05 11.29883 11,72229 000E+00 163E-01 169E-01 08500 8373E+12
Cs-137 13979E+00 11,29883 11,72229 000E+00 158E+04 164E+04 1z2o0 B225E+12
Eu-154 20203E-02 11,29883 11,722.29 000E+00 228E+02 2.37E+02 17500 2463E+11
Eu-155 1 76834E-03 11,29883 11,72229 000E+00 211E+01 2107E+01 Zsoo 39S6E+07
F6-SS 413136E-05 1129883 11,72229 000E+00 487E-01 5 06E-01 7500 8126E+07
H-3 290769E-02 11.29883 11,72Z29 000E+00 235E+02 243E+02 4 3so0 8367E+06
1-129 9 8288E7-0 11,29883 11,72229 000E+00 761 E-02 I 15E-02 50000 3.5E+06
iar-85 2 8214E-02 11298 83 11.72229 000E+00 3 19E+02 3 31E+02 70000 4123E+05
Np-237 1 1218E-05 11298 83 11.72229 0 00+00 1 27E-01 1 31E-01 11r0000 4 76E+04
Pa-231 1 3036E-09 11.298 83 11,72229 0 00E+00 2 47E-05 2 53E-05
Pb-210 85078E-101 11.29883 11,72229 000E+00 961E-07 5g7E-07
Pm-147 3-65314-04 11.29883 11,722029 0602E+00 4 013E+00 4-28E+00
Pu-238 7 4564E-02 11298 83 11,72229 000E+00 8 42E+02 874E+02
Pu-239 1 1623E-02 1129883 11072229 010E+00 131E+02 1.36E+02
Pu-240 I15132E-02 112198 83 11,7Z2229 000OE+00 1 71 E+02 I177E+02
Pu-24t 9 0036E-01 11,298 83 11,722.29 000E+00 1 02E+04 1 06E+04
Pu-242 6 4260E405 11,298 83 11,722.29 000OE+00 7 26E-01 7 53E-01
Ra-226 2a204E-10 1129883 11,722d29 00E+00 258E4 2 67E04
PRa-228 5 2713E-12 11,298 83 11,722.29 000OE+00 5 96E408 6 18E408
RuA106 6 1160E-10 11.298 83 11,722 29 000E+00 6 91E486 7.17E406
Se-79 1 23T7E405 11,298 83 11,722 29 00O0E+00 I 40E-01 I 45E-01
Sn-t 26 2 521 OE-05 1 1.298 83 1 1722.29 0 00E+00 2 85E-01 2 96E-01
Sr-90 9 1667E-01 11i2988a3 11,722.29 00O0E+00 I 04E+04 1 07E+04
Tc-99 3 9357E404 11t 298 83 t11 722.29 0 00E+00 4 45E+00 4 61 E+00
Th-229 1 2057E-10 I1t29883 11,722 29 00O0E+00 I 36E-06 1 41 E-06
Th-230 2 1043E-08 11.298 83 11,722 29 0 00E+00 2 38E404 2.47E044
Th-232 5 2972E-12 112198 83 11,722 29 000OE+00 s 99E-08 6.21E408
Ti-208 1 7474E-07 1 1 298.83 11,722 29 000OE+00 I 97E-03 2.05E403

1232 4t7368E07 1t.29S83 11,72229 000E+00 535E403 SaSSE43 TheklPower
U-233 2 5097E408 11t298 83 11,722 29 0 00E+00 2894E404 2 94E404 NommnalHeat Bounding
iJ-234 50000E4-5 11,298 83 11,722 29 00O0E+00 56r5E-0t 5 86E-01 Output Hleat Outpud
U-235 -1 4489E406 11,28 83 0 00 3 67E402 2 04E402 3 67E402 (Watts) (Watts)
U-236 75824E486 11.298 83 11,722 29 00O0E+00 8 57E402 8.89E402 2.60E.02 2.70E+02
UI-238 -2 61129E407 11,298 83 0 00 1 52E-01 1 49E-01 1 52E401 Total Total
Y-90 9 1699E-01 11,298 83 11,722 29 000OE+00 I104E+04 1 07E+04
Othezr R~adionucrdes I 52E+04 I SW+0

111 T-upate Sdec-t Suwory Burnrup Sununw7 muld Checks <. ot.,_

Template Selection Summary
From SFD Used Basis for Parameter Differences

Reactor Moderator LIGHT WATER UGiT WATER
Fuel CIaddg ZRC ZIRC

BOLL NM Constituents U U
BOL Enrichment% 3 626 O to S

Bumup Summary (MWdcl iBasis for bumup used in estimate:
From SFD Estinated

Nominat 11 29883 8 67 0I9orW bum.4, taken deecdy trom SFD (Ieded ID MWdI
Boundimg 11,722291 17,314 19l BlAn btxip laken dredy tsim SF0 (Conwered be MWd)

Checks1

Estimated Bumup/
Bumaup Multiplier Given Bumup J Estimated EOL HM/Glven EO NM

Nnht0865 0 7J 0 o99|Boundmg c71 1 ti
'Reactor shutdown core nremoval. storage sthppng or otme date contirming lth Infadiaton ceased forWtel

'Total bumuo for aii fuel assocated with ths woriksiet must be clividied by 80L heavy metal mass to gret sioea ic bumuP values (MWdUlo

Li
Li

L
Li
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Fuel Radionuclide Inventory Worksheet

1 Furl and Template Information , , _
Fuel Name BRP-DI

SNFID# 25
Fuel Units & Descr 4 -9 X 9 ROD ARRAY
Heavy Meta iMass BOL=5482821g EOL=50833hkg
ROD Storage Site INEEL

'Fuel decay start date 1968
Estimates as of 2010

Template PWR (ght Water Zirc Otoe 5 U)
'Template Bumup(MWd) 61 92

Template BOL Heavy Metal Mass (MT) 0 00176911

Estimated
Canister usage

Bare Fuel Transfer

r IZ

U. Estnmates m Xe b Yn Yb Gamma Sources

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

Radionuclide Template Fuel Burnup (MWd)' Burnup (MWd)' (CI) Inventones(CQ) Inventones(Ci) Group (bounding)
Ac-227 8 7758E-10 37,986 38 75,972 75 0 00E+00 3 33E-05 6 67E-05 Avg MeV
Am-241 14352E-01 37.98638 75,972 75 000E+00 545E+03 1 09E+04 00150 4088.E15
Am-242m 2 8698E-04 37.98638 75,97275 0 00E+00 1 09E+01 2 18E+01 0 0250 8 243E.14
Am-243 6.2565E-04 37.986 38 75,97275 0 00E+00 2 38E+01 4 75E+01 0 0375 7 862E+1 4
C-14 47901 E-05 37.98638 75,97275 0 00E+00 1 82E+00 364E+00 00575 9084E.14
Cl-36 80297E-07 37.98638 75,97275 000E+00 3 05E-02 610E-02 00850 4574E+14
Cm-243 2.5081E-04 37,98638 75,97275 000E+00 953E+00 1 91E+01 01250 3174E+14
Cm-244 4 9015E-02 37.986 38 75,972 75 0 00E+00 1 86E+03 3 72E+03 0.2250 3 922E.14
Co-60 25581E-03 37,98638 75,97275 000E+00 972E+01 1 94E+02 03750 1687E+14
Cs-134 40536E-05 37,986 38 75,972 75 OOOE+00 1 548+00 308E+00 06750 3923E+15
Cs-135 1 4433E-05 37,98638 75,97275 000E+00 548E-01 1 10E+00 08500 5427E+13
Cs-137 1.3979E+00 37.98638 75.97275 0 00E+00 5 31EE+04 1 06E+05 12500 5331E+13
Eu-1 54 2 0203E-02 37,98638 75,97275 0 OOE+00 7 67E+02 153E+03 17500 1 596E.12
Eu-155 17684E-03 37,98638 7597275 000E+00 672E+01 1.34E+02 22500 2570E+08
Fe-55 43136E-05 37,98638 75 972 75 0 00E+00 1 64E+00 328E+00 2 7500 52668E+08
H-3 2 0769E-02 37,986 38 75,972 75 0 00E+00 7 89E+02 1 58E+03 3 5000 5 422E.07
1-129 9 8288E-07 37,98638 75,972 75 0 00E+00 373E-02 747E-02 50000 2.318E.07
Kr-85 28214E802 37,986 38 75,972 75 0 00E+00 107E+03 214E+03 70000 2672E+06I- Np-23 75.972 75 0 00E+00 4 26E-01 8 52E-01 11 0000 3069E+05

V
Pa-231 1 3036E-09 37,986 38 75,972 75 0 00E+00 4 95E-05 990E-05
P6-210 8 5078E-11 37,986 38 75,972 75 0 00E+00 323E-06 6 46E-06
Pm-147 36531E-04 37.98638 75,97275 000E+00 1 39E+01 2-78E+01
Pu-238 7 4564E-02 37,986 38 75,972 75 0 00E+00 2 83E+03 5 66E+03
Pu-239 1 1623E-02 37.986 38 75,972 75 0 00E+00 4 42E+02 8 83E+02
Pu-240 1 5132E-02 37,986 38 75,972 75 0 00E+00 5 75E+02 1.15E+03
Pu-241 9 0036E-01 37,986 38 75,972 75 0 00E+00 3 42E+04 6 84E+04
Pu-242 6 4260E-05 37.98638 75,972 75 000E+00 2 44E+00 4 88E+00
Ra-226 22804E-10 37,98638 75,97275 000E+00 8 66E806 1 73E-05
Ra-228 52713E-12 37,98638 75,97275 000E+00 200E-07 400E-07
Ru-106 6 1160E-10 37,96638 75,972 75 000E+00 232E405 4 65E-05
Se-79 1 2377E-05 37,98638 75,972 75 0 00E+00 4 70E-01 940E-01
Sn-126 2 52108-05 37,98638 75,97275 000E+00 958E-01 1.92E+00
Sr-90 91667E801 37,98638 75,972 75 0 00E+00 348E+04 696E+04
Tc-99 3 9357E-04 37,986 38 75,972 75 0 00E+00 1 50E+01 2-998+01
Th-229 1 2057E-10 37,986.38 75,972 75 0 00E+00 4 58.E06 9 16E-06
Th-230 21043E-08 37,986.38 75,97275 000E+00 799E-04 1 60E-03
Th-232 52972E-12 37,986.38 75,97275 000E+00 201E.07 402E-07
TP-208 1 7474E-07 37.98638 75,972 75 0 008+00 6 64E-03 1 33E-02
U-232 4 7368E-07 37,986.38 75,972 75 0 00E+00 1 80E-02 3 60E-02 Thermal Power
tJ-233 2 5097E-08 37.98638 75,97275 000E+00 953E-04 1 91E-03 iNominal Heat Bounding
U-234 5 00005-0 37.986 38 75,972 75 0 00E+00 1 90E+00 3 80E+00 Output Neat Output
U-235 -1 4489E-06 37,98638 0 00 340E-02 0 00E+00 3 40E-02 I (Watts) (Watts)
11-236 7 5824E-06 37.986 38 75,972 75 0 00E+00 2 88E-01 5 76E-01 tt 74E+02 t 75E.03

tJ-238 -2 6129E-07 37,986 38 0 00 1 79E-01 1 69E-01 1 79E-01 Total Total
Y-90 9 1699E-01 37,986 38 75,972 75 0 00E+00 3 48E+04 6 97E+04
Other Radionuclides 5 10E+04 1 02E+05

IU. Temiliate Seection Sunansrry, trsup Smsmry.a Chcs .Che
Template Selection Summary _

From SFD Used Basis for Parameter Ddferences'
Reactor Moderator LIGHT WATER UGHT WATER

Fuel Cladding ZIRC ZIRC
BOL HM Constituents U U

BOL Enrichment % 2.873 o to s

Burnup Summary (MWd)_ Basis for bumup used in estimate
From SFD Estbmated

NominalI 31 37986 3Nc bumup calcuated ftro rte heavy iet mmassesroyred
Bounding | 926 80| 75 972 71Bo brn asiarned ID be m rorral trup

Checks

Estimated Burnupf
Burnup Muatplier Given Bunnup Estimated EOL HM/Grven EOL HM

Nomiuna 1 98 81 4217
B o u n d ing 3 896 1 8 1 9 6 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

'Reactor shutdown core removal storage shipping or other date confirming that irradation ceased tor tuel

aTotal burrup for all fuel assocIated with tas worksheet must be dirided by 0L hebavy metal mass to get speabc bumup values (MWd/brr)
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Fuel Radionuclide Inventory Worksheet
L Fuel and Tmplate Inftriubon'

Fuel Name BRP-D2
SNF IO# 26

Fuel Units & Descr 2- 7 X 7 ROD ARRAY
Heavy Metal Mass BOL=233 593kg EOLA217 098kg
ROD Storage Ste INEEL

'Fuel decay start date 1968
Estimates as of: 2010

Templater PWR (Light Waler. Zirc 0 is to. U)
'Template Bumup(MWd) 61 92

Template SOL Heavy Metal Mass (MT) 0 00176911
T.emlae Decay Time 35 years

Estimated
Canister usage

Bare Fuel Transfer

lI. Estinmntes - - - m Xn Xb b Y. Yb Gamma Sources

Radionuclide

Ac-227
Am-241
Am-242m

Photon Total

CL/MWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec

Template Fuel Bumup (M)N9 Bumup (MWd)2 (CO) _ nventones4Co) Inventoies(CI) Group (bounding)

87758E-10 1568520 31.37041 _ OOE+00 1 3_8-05 2 75E-05 Avg MeV
1 4352E-01 15,68520 31.37041 OOOE+OO 2.25E+03 450E+03 00150 1^68E+15
2 8698E-04 15, 65 20 31.37041 0 OOE+00 4 50E+0O 9 OOE+00 00250 3404E-14

Am-243
C-14
C1-36
Cm-243
Cm-244

62565E-04 15.685 20
4 7901E-0 15.685 20

31,370 41 OOE+00 981E+00 1 96E+01 00375 3246E,14
31,370 41 OOOE+00 7 51E-01 1 50E+O0 I 00575 3751E414

15.685 20 31.370 41 0 OOE+00 26E-02 2 52E-02 0 0850 t839E+14
2 5081E-04 15,685 20 31,370 41 0 0
49015E-02 15,68520 31,370 41 0 0 14

13
Co 60 2 5581 E-03 15,685 20
Cs.134 4 0536E-05 15,685 20
Cs-135 1 4433E-05 15,685 20
Cs-137 13979E+00 15,68520
Eu-154 20203E-02 15,68520

)o3750
636E-01 1 27E+00 05750 1 620E+15
2 26E-01 4 53E-01 0 8500 2241E+13

D41 0OOE+00 219E+04 4 39E+04 12500 2201E+13
31.37041 OOOE+00 3 17E+02 634E+02 1 7500 6 591 E+11
31.37041 0OOE+00 277E+01 5 55E+01 22500 1 061 E+08

E-05- 15,68520 31,37041 0OOE+00 677E-01 1

2 0769E-02 15,685.20 31,370 41 0 OOE+00 3 2
1-129 a98288E-07 15,685.20 31,370 41 LIKr-85 2 8214E-02 15;685.20 31.3704
Np-237 1 1218E-05 15,68520 31.370 4
Pa-231 1 3036E-09 15,685.20 31.3704

= 7 0000 1 103E+06
3 52E-01 110000 1 267E+05

Pb-21 0 31,370 4
31.370 4

I1 0 OOE+00 2 04E-05 4 09E-05
1 0 OOE+00 1133E-06 2 67E-06
1 0 OOE+00 5 73E+00 1 15E+01tS.68520 Li15.68520 31,37041 0 OE+00 I t

Pu-239 I 1623E-02 1
Pu-240 1 5132E-02 1
Pu-241 9 0036E-01 1

5,68520 31,370 41 0 OOE+00 1 82E+02
5,685 20 31,370 41 0 OOE+00 2 37E+02
S68520 31.37041 0OOE+O 1t41E+04

3
4

82E+04

Pu-242
Ra-226
Ra-228

31,37041 0 OE+00 1 01E+00 202E+00
31.370 41 0 OOE+00 3 58E-06 7 15E-06

15,68520 31,370 41 0 0OE+00 827E-08
Ru-106 61160E-10 15.68520 31,370
Se-79 12377E-05 15.68520 31,37(
Sn-126 2 521OE-05 15,68520 31,370

1 41 0 OOE+00 9 59E-06
1041 0 0OE+00 1 94E-01
1 41 0 OOE+00 3 95E-01
) 41 0 OOE+OO 1 44E+04
1 41 0 00E+00 6 17E+00

1 65E-07
1 92E-05
3 88E-01
7 91 E-01

Sr-90
Tc-99

9 1667E-01
3 9357E-04
1 2057E-1 0
2 11043E-08

31,37C
31.370 1t23E+01

2 88E+04

31.370 41 0 OOE+00 1 89E-06 37i8E-06
15,685 20 31,370 41 0 OOE+00

Th-232 52972E-12 15,68520 31.37041 OOE+00 831
Tl-208 1 7474E-07 15,68520 31,37041 OOE+00 274

U-232 4 7368E-07 15,685 20 31.370 41 0 OOE+00 7 43
U-233 25097E-08 15,68520 31,37041 OOE+00 394
U-234 50000E-05 15,68520 31,37041 000E+00 784
U-235 -1 4489E-06 15.68520 0 00 1 42E-02 0 00

4
E+OO

Thermal Power
Nominal Heat Bounding

Output Heat Output
(Wafts) (Watts)
3 61E.02 7.22E+02

Total Total

1 42E-02

U-236 7 5824E-06 15,68520 31,37041 000E+00
U-238 -2 6129E-07 15,685 20 0 00
Y-90 91699E-01 15,68520 31.37041
Other Radionucides

IIL Tempbate Selection Summary, Bunap Sunar,, and Checks -- , + ,,

E+04
2 11E+04 4 21 E+04

ITemplate Selection Sui

I
Used Basis tor Parameter Differences:

LIGHT WATER IReactor Moderator

Fuel Cladding ZIRC
BOL HM Constituents U

-rn --ohren *u- 28
U

o ~rs
L

R.ur,ii Rumm~ar imwdla Basis for bumun used in estimate: I1,,, ,,, __ ....... r*...___ ._._.__ ........._ ____ ...___ .._…_

From SFo Estimated
Nomnhal [

Boundrg
1 061 91 15 685.20
1 641 46 31 370 41

-t
Estimated Burnupl

Given BumupBumup Multiplier
Noinal [

Bounding
192

Estimated EOL HUWGiven EOL HM
1 t021

384
'Reactr shutdown. core removal storage shipping or o0er date cotnmmng that iiradialcn ceased or fues

'Total bumup for all fuel assocated with ths worksheet must be dvided by SOL heavy metal mass to get spetiic burnup values (MWdrUT)
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Fuel Radionuclide Inventory Worksheet
L Fuel and Template InformaSion -

Fuel Name BRP-E
SNFID# 27

Fuel Units & Descr 18 - 9 X 9 ROD ARRAY
Heavy Metal Mass BOL=2443 466kg EOL=2420 588kg
ROD Storage Site INEEL

'Fuel decay start date 1972
Estimates as of 2010

Template PWR (tight Water, Zirc, O to 5. U)
'Template Bumup(MWd) 61 92

Template BOL Heavy Metal Mass (MT) 0 00176911
Temptate Decay Time 35 years

Estimated
Canister usage

Bare Fuel Transferrzzz

I - T
- It Fsthmutes _ m b Yn Yb

t

CWMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel
Template Fuel Buut (MWd)

2
Bumup (MWd)' (Cl) _ nventories(_) _nventones(CI)

Photon Total
Energy Photons/sec
Group (bounding)Radionuclide

Ac-227 8 7758E-10 29,160 32 33,700 28 0 O0E+0O 2 51E-05 2 96E-05 Avg MeV
33,70028 0OE+00 419E+03 484E+03 t00150 1 813E*15
33.7002 Urz n05+00 nnr, nn5iA v In o r n r- Arn-241

Am-242m
1 4352E-01

33,700 28 0 OOE+OO II 37E+OO 9 67E,+00 I 0250o 3 bt57t+14

29.160 32 33.700 28 0 O0E+OO 82E+01 2t110E+01
E-45 29.16032 33,70028 OOE+00

CI-36 8 0297E407 29,160 32 33,700 28
Cm-243 2 5081 E04 29,160 32 33,700 28

40E+00
2-34E-02
'31E+00
43E+03

746E+01

8 45E+00 I 01250 1 408E+14

Cm-244 4 9015E-02 29,160 32 1 65E+03 I 0.2250 1 740E014

Co-60 2 5581 E03 29,160 0 OOE+00 8 62+.01 0 3750 7 481E+13

Cs-134 4 0536E005
Cs-135 1 4433E-05
Cs-137 1.3979E+00

0 OOE+00 18E+00 1 37E+00 0 5750 1 740E+15
33.700 28 0 OOE+00 21E001 4 86E01 0 8500 2407TE13
33,700.28 0 OOE+00 4 08E+04 4 71 E+04 1t2500 2.365E013
33 700 28 0 00E+OO 5 89E+02 6 81E+02

29.160 32 33,70028 0 00E+OO 5 16E+01
4.3136E405 29 160 32 33J70028 0 00E+OO 1.26E+00

1 7500 7081E+11

2 2500 1 140E+08
2 7500 2 336E+08
3 5000 2 406E,07
5 0000 1 029E+07

H-3
1-129IK-K-85

I , _91

2 0769E002 29,16032 33,70028 0
9 8288E-07 29,160 32 33.700 28 n :.02

2 8214E-02 +02 9 51E+02 70000 1 18E+06
7 1 1218E-05 E+00 3 27E-01 3 78E-01 11 0000 1 362E+05

37rSp-CJ/
Pa-231
Pb-210

_ Pr.^^47
I Pu-238

a 0000+00 3 80E-05 4 39E-05
33.700 28 0 0OE+00 2 48E-06 2 87E-06

29.160 32 33,700 28 0 OOE+00 1 07E+01 1 23E+01

7 4564E-02 29,160 32 33,700 28 0 0E+00 2 1
Pu-239 1 1623E-02 29,160 32
Pu-240 1 5132E-02 29,16032
Pu-241 9 0036E-01 29,160 32

33,700 28 0 OOE+0O

2 63E+04 3 03E+04

Pu-242 6 4260E-05 1 87E+00 2.17E+00

Ra-226 2 280E-1 0 00E+OO 6 65E-06 7 68E-06

la-228 33.700 28 000E+00 1 54E-07 1 78E-07
29,16032 33,70028 OOE+00 1 78E-05
29.160-32 33,70028 00.E+OO 361E-01

2 06E-05

1 2377E-05
------- -------

I 9.F^ 9^~~ ~~ I.. RO- S7rO7
_ __ * __ - AA AA AA sAA;

Sr-90 9.1667E-01
Tc-99
Th-229
Th-230
Th1-232
TI-208
U-232

- U-233
U-234
U-235
U-236
0-238

- Y-90

3 9357E-04
1.2057E-10

29,16032 33,70028 0OO0E+00 2 67t+04 ;
29,16032 3370028 000E+OO 1 15E+01
29,160 32 33,700.28 0 00+00 3-52E-06
29,160 32 33,70028 0 O0E+00 6-14E-04
29,160 32 33,70028 0 00E+W0 1S540-07
29tI6W032 9A7008 0WEm+W 5tOE4X3 !

1 17E-01
sOE-01
09E+04

.33E+01
4 06E-06
709E-04

79E407
S 89E-03

29,160 32 33,70028 0 OE+00 1.38E-02 60E402 Thernmal Power
^o s~ qq q 7n oA oor oo 97F1 A o riotni~nat neat mounoing

29,160 32 33,7W028 U0WE+W 7.32E('44

29.160 32 33.70028 0 W0E+00 1A6E+0O
6 46E4A
69E+00
58E-01-06 29.160 32 000 1 58E-01 160.01

Nurminal Hear Bounding
Output Heat Output
(Watts) (Watts)
6 71E+02 7 75E+02

Total Total

: �gG i:
75824E-06 29.160 32 33,700 28 0 00E+00 221E-01 2 56E-01

-- ,1--- -- i I51541 O t~
-2 6129E-07
9 1699E-01

29.160 32 3 3,0028 0000+00 2170E41
29.160 32 33,700 28 0 OOE+OO 2 67E+04

7 97E-O

alii Other Radionuclides

nl- Temnplate Select

[Template Selection

a __ ^ .... .

ar. Burup Suatuarv. and Checks. -____ __ -__

Fror SF0 Used Basis for Parameter Driferences:

I

Reactor Moderator LIGHT WAT

Fuel Claddg ilRC

BOL HM Constituents U

HTWATER

ZIRC

U

Bumup Summary (MWd)' _ _sis for bumup used in estimate

From SFD Estimated

Nominal | 2 916021 21 75. nalbirilken decy tomn SF0 cned to MWd)
Boundm.g 33700281 435117 Ooorg bonrs laker drMcy liom SFO 0Icrred ID MWd)

Checks

Estimated Bumupl
Bumup B uft lr Given Bumup Estimated EOL HM/Given EOL HM

Nominal 03J075 |100j
Boundmng 09129

'Reactor shutown, core removal storage shippng or other date crnfnning that Iradiaton rceased for tuel

Towl burnup for all hl asscaated with Ns worksheet must be dded by BOL heavy reW mass to get specfic bumup values (MWd`MT)
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Fuel Radionuclide Inventory Worksheet
L Fuel and Template Information, a 1 , I,,

Fuel Name BRP-EG
SNF ID 9 28

Fuel Unts & Descr 33 - 9 X 9 ROD ARRAY
Heavy Metal Mass BOL=4566 956kg. EOL4419278kg
ROD Storage Site INEEL

'Fuel decay start date 1973
Estimates as of 2010

Template PWR (LUght Water Ziro. 0 to 5% U)
'Template Bumup(MWd) 61 92

TemnplateBOLHeavyMetal Mass(MT) 000176911
Template Decay Time 35 years

Estimated
Canister usage

Bare Fuel Transfer

LZ

11. Estircittes III X. v -Xb b Y. Yb Gamma Sources
Photon Total

CLtMWd From Nominal Bounding Fuel Inrhial Activity iNominal Fuel Bounding Fuel Energy Pholtons/sec
Rtadtonuct te Template Fuel Bumup(MWdjf Bunnup(MWO) (Ci) Inventork*sCi) InventonesCl) Group (boundtng)
Ac-227 B7758E-10 140,43508 280,87016 000E+00 1 23E-04 2046E-04 Avg MeV
Am-241 14352E-01 140,43508 280,87016 0 00E+00 2 02E+04 4 03E+04 00150 151tE+16
Am-242m 28698E-04 140,43508 280,87016 OOOE+00 403E+01 806E+01 00250 3047E+15

Am-243 62565E-04 140,43508 280,87016 000E+00 879E+01 1 76E+02 00375 2907E+1s
C-14 1 47901E-05 140,43508 280,87016 000E+00 673E+00 035E+01 00575 3358E+14

Cs-36 8 0297E-07 140,43508 280,87016 000E+00 1 13E-01 226E-01 010850 1 691E+1S

Cm-243 2 5081E-04 140,43508 280,87016 000E+00 3 52E+01 704E+01 01250 1173E+15
Cm-244 49015E-02 140,435 08 280,870 16 0 00E+00 668E+03 I 38E+04 022500 1450E+15
Co-60 25581E-03 140,43508 280,87016 000E+00 359E+02 719E+02 03750 6235E+14
Cs-134 40536E-05 140,43508 280,87016 000E+00 569E+00 5 14E+01 05750 1450E+16

Cs-135 14433E-05 140,43508 280,87016 000E+00 2 03E+00 4 05E+00 0.8500 2008E+14
Cs-137 1 3979E+00 140,435 08 280,87016 0 00E+00 3 968+05 3 93E+05 720o 1 971E+14

Eu-154 2 0203E-02 140,435 08 280,87016 0 00E+00 2 84E+03 5 67E+03 17500 5 902E+12
EuM-S1 1 7684E-03 140,435 08 280,870 16 0 00E+00 2 48E+02 4 97E+02 22500 9 503E+08

FPeb- 483136E4-5 140.43508 280,87016 000E+00 6 06E+00 121E+01 7500 1947E+09

HP- 230769E-02 140,43508 280,87016 000E+00 292E+03 51 3E+03 352 2005E+08
1-129 9 8288E-07 140,435 08 280,870 16 0 00E+00 1 38E041 2 76E-01 5.0000 85710E+07

Kr-65 28214E-02 140,43508 280,87016 000E+00 3 96E+03 792E+03 70000 9879E+06
Np-237 1 1218E-05 140.435 08 280,870 16 0 00E+00 2 58E+00 3 15E+00 3 I 1135E+06
Pa-231 1 3036E-09 140,435 08 280,870 16 0 00E+00 1 83E-04 3 66E-04
Pt-210 8 5078E-01 140,435 08 280.870 16 000E+00 1 19E-05 2 39E-05
Prn-t47 3 65312E04 140,435 08 280,870 16 0 00E+00 5 13E+01 1 03E+02
Pu-238 7 4564E-02 140,435 08 280,870 16 0 00E+00 7 05E+04 2 09E+04
Pu-739 t 1623E-02 140,435 08 280,870 16 0 00E+00 1 63E+03 3 26E+03
Pu-240 2 5132E2-0 140,435 08 280,87016 0 00E+00 2313E+03 4 25E+03
Pu-241 9 0036E-01 140,435 08 280,870 16 0 00E+00 1 26E+05 2 53E+05
Pu-242 64260E-0 140,43508 280,87016 000E+00 902E+00 1 18E+02
Pa-226 1 2804E-10 14043508 280,87016 000E+00 3 20E-05 640E-05
Ra-228 S 2713E-12 140.435 08 280,87016 0 00E+00 7 49E-07 1 48E-06
Ru-105 61160E-10 140,435 08 280,870 16 000E+00 859E-05 72E4-04
Se-79 1 2377E-05 140,435 08 280,87016 0 00E+00 1.74E+00 3 48E+00
Sn-i26 42 52OE-05 140,435 08 280,870 16 0 00E+00 3.54E+00 7 38E+-0
S-90 921667E-01 140,435 08 280,87016 0 00E+00 1.29E+05 2 57E+05
Tc-99 39357E-04 140,435 08 250,870 16 000E+00 5 53E+01 1 114+02
Th-299 1 2057E-10 140,435 08 280,870016 0E+00 1 69E-05 3 39E-05
Th-230 21043E-08 140,435 08 280,870 16 000E+00 2.96E-03 5291 E-03
TtF232 52972E-12 140,435 08 260,870 16 0 00E+00 7 44E-07 I149E-06
Ti-208 I17474E407 140,435 08 280,870 16 0 00E+00 2 45E-02 4 91 E-02
U-232 4 7368E-07 140,435 08 280,87016 0 00E+00 6 65E402 1 33E-01 Thermwall Power
U-233 2 5097E-08 140,435 08 280,870 16 000OE+00 3 52E-03 705SE-03 Nominal Het Boundiung
U-234 s OOOOE-05 140,435 08 280 87016 .0E+0 72+0 14E+01 Output Heat Output
Ui235 -1 4489E-06 140,435 08 0 00 3.47E-01 1 43E-01 3 47E-201 (Watts) (Watts)
U-;236 7 5824E-06 140,435 08 280.870 16 0 00E+00 1.06E+00 Z13E+00 3.23E.rJ3 SVGE+D3
U-238 -2 6129E-07 140,435 08 0 00 1 48E+00 1 44E+00 1 48E+00 Total Total
Y-90 9 1699E-01 140,435 08 280 870 16 00O0E+00 1.29E+05 2 58E+05
Other Radionuclides I 89E+05 3 77E+05

111.Templt Selectitun Su ar Burnup S ry, and Checks. A, _ _ _ _ _ _ _ _ _ _

Template Selection Summary
From SFO Used Basis for Parameter Dferences:

Reactor Moderator UGHT WATER UGHT WATER
Fuel Cladding ZIRC ZIRC

BOL NM Cocisftuents U U
BOL Enrichment % 3 513 0 to S

Bumup Summary (MWd)_ Basis ior bumup used in estimate:
From SFD Estwiated

Nominal 60.840 140 43508 Noem bum1 al calaet km the heavy metal mass destoyed
Bounding 83.858 441 280 870 16 tBellh bumulo assaed ito be tite narsal burisp.

Checks

Estimated Bumup/
Uup Muit Ghen Bumup Estimated EOL HMtGiven EOL NM

Nominal 8t 2.31 100
Bounding 1 76 33S

'Reactor shutdown, core removal. storage, sNpping or otier date conrfimiog that irradiation ceased for fuel

'Total bumup for all fuel associaled was this worksheet must be divided by BOL heavy metal mass to get speafic burmup vakies (MWdMT)

L
L

L
L
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Fuel Radionuclide Inventory Worksheet

L Fuel and Template Informatni ,..-
Fuel Name BRP-EG/F

SNF ID# 1081
Fuel Units & Descr- 4 - 9 X 9 ROD ARRAY

Heavy Metal Mass BOL=553 686kg EOL=541 107kg
ROD Storage Site INEEL

'Fuel decay start date 1973
Estimates as of 2010

Template PWR (Light Water Zlrc, 0 to 5s., U)

'Template Bumup(MrWd) 61 92
Template BOL Heavy Metal Mass (MT) 0 00176911

Temblate Decay Time 35 years

Estimated
Canister usage:

Bare Fuel Transfer
EZ Z

11. Estimafts -m X. Xb, b Yn Yr I Gamma Sources

CIIMWd From Nominal Bounding Fuel Inital Activity Nominal Fuel Bounding Fuel

Template Fuel Bumup (MWd)c Bumup (MWd)
5  

(Ci) Inventones(Ci) Inventones(CI)
~~~-~~~~2392 4~ U U ̂ ̂AUnnn+ n ncc cnRadionuclide

Photon Total

Energy Photons/sec
Group (bounding)

Avg MeV
00150 1.287E+15

0 0250 2 596E+14

Ac-227
Am,241
Am-242m

8 7758E-10
1 4352E-01
2 8698E-04
6 2565E-04

23,924 45 O W~t+oo

23,924 45 0 00E+00 1
1 uam-U

11.962 22 23,924 45 °
11,962 22 23,924 45 1 E+00 7 48E+00 I 50E+01 I 00375 2 476E+14

E+00 573E-01 I 15E+00 00575 2861E.14

:+00 961E-03 1 92E-02 I 00850 1440E+14
..C-14 4 7901E-0b 11,

C136 8 0297E-07 11
Cm-243 2 5081 E-04 11
Cr.-244 4 9015E-02 11
Co-60 2 5581E-03 11
Cs-134 4 0536E-05 11;
Cs-135 1.4433E-05 1 1

,962 22
,962 22 O OOE+00 3 00E+00 6 00E+00 01250

,962 22

9 995E+13
5 00EO+00 5 86E+02 1 17E+03 1 02250 I 235E-14

23,92445 000E+00 306E+01 6 12E+01
23,924 45 0 O0E+00 4 85E-01 9 70E-01
23.924 45 0 00E+00 1 73E-01 3 45E-01

0 3750 5 311 E+13
05750 1 235E+15
08500 1 709E+13
12500 1 679E+1 3

2.22

- Cs-137
Eu-154

1..962.22 23,924 45 0 00E+00
-02 11.962 22 23.924 45 0 00E+00

E-03 11.962,22 23,924 45 0 00E+00
4
4.

83E+02 17500 5 027E+11
23E+01 2 2500 8 94.E+07
03E+00 I 27500 1 658E+08

4 3136E-05 11,962.22 5 16E-01

2 0769E-02 11,962 22 E+00 2 48E+02 4 97E+02

Krr-85
9 8288E-07 000E+00 1 18E-02 2 35E-02

35000 1 708E+07
5 0000 7-301 E.06
7 0000 8 415E+05
11 0000 9 665E004

2 8214E-02 23.924 45 0 00E+00 3 38E+02
7 1 23 924 45 0 00E+00 34E-01

37%rov

Pa-231 11.962 22 23,924 45 0 00E+00

f Plb-210
Pm-147

I' ~-, Pu-238
u-~239~

Pu-240
Pu-2411
Pu-242
Raft226
Ra-228
Ru-106

Se1-79
Sri-126
Sr-90
Tc-99
Th-229
Th-230
Th-232
TI-208

__ U-232
U-233
U-234
U-235
U-236
U-238

11.962 22 23,924 45 0 C
04 11.962.22 23,924 45 137E+00 8 74E+00

92E+02 1 78E+037 4564E-02 11.962.22 23,924 45
1-1623E-02 11,962.22 39E+02 2-78E+02

1,5132E-02
9 0036E-01
64260E-05

11,962.22 E+00 81E+02 3 62E+02

23,924 45
23.924 45

P
00E+00 1 08E+04 2 15E+04
00E+00 7 69E-01 1 54E+00
00E+00 2 73E-06 5 46E-06

1.962 22 23,924 45 0 C
E-10 11.962 22 23,924 45 0 C

E+00 6 31 E-08 1 26E-07
E+00 7 32E-06 1 46E-05
E+00 1 48E-01 2 96E-01
E+00 3 02E-01 6 03E-01

1 23T7E-05
2 5210E-05
9 1667E-01
39357E-04

11,962 22

S 000E+00 1 10E+04 219E+04
23,924 45 0 00E+00
23,924 45 0 00E+00
23,924 45 0 00E+00
23,924 45 0 00E+00

4 71 E+00 9 4
1 44E-06 21

-08 -- 11,96222
E-12 11.962.22
E-07 11,962,22 23,924 45 0 00E+00
.-07 11.962,22 23,924 45 0 00E+00

E-08 11.962.22 23,924 45 0 00E+00
-05 11,962-22 23 924 45 0 000+00

4 1BE-03
1 13E-02 Therimall Power

- ^. .

6 00E-04
1,20E+00

Noimusnal Heat Bounding
Output Heat Output

-1 4489E-06 11.962 22 0 00 4 16E-C 2 43E-02

75324E-06
-2 6129E-07
9 1699E-01

11.962 22 23 924 45 0 00E+0
11,962 22 000 1 80E-0
11,962 22 23,924 45 0 00DE+ 1

4 16E-02 Wats) (Watts)
1 81E-01 I 2.7s02 a 50E6aL2

1 80E-01 I Total Total

* --Y--90-
- Ohe

W.-,

10E+0.4 219E+04
61E+04 3 21E+04

. Burnup Sumisar T

I
BO

Reactor Moderator UGHT WA1
Fuel Cladding ZIRC

OL HM Constituents U
ROL Ennrihment % 3 47B

D Used 3asis for Parameter Differences.

rER UGHT WATER
ZIRC

U
0 to 5

_

… --- -_ _ _ _ _ _ _ __d_ _ _ _ Basis for bumup used in estimate
6

Nommnal _

Bourichrg _

From SFD
8552 79

8 5832

Estimated
1 ,9622.
23 924 4F

eneal burlp caularted to. ire heavy fietal eiss destryed

Berderg buimup assunred b be twu norinal urnuip
o z <

i
Estimated Bumup/

_ Given BumupBumup Multiplier
Norninal [ 0 6

I 23
Iw r

'Reador shutdown core removal, storage, shipping or other dale confirmsng that Irradation ceased lotr We

'Total bumup lor all luel assoaated with tYS worksheet must be dvuded by BOL heavy metal mass to get specific burrup values (MWd/MT)

DOEISNFIREP-078 March 2003
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Fuel Radionuclide Inventory Worksheet

L Fuel and Template Iniffrtnaiufl-o--t -
Fuel Name BRP EP

SNF ID# 29
Fuel Units &Desc 3 -9X9 RODARRAY
Heavy Metal Mass B601=369 99kg E01=351 853kg
ROD Storage Site INEEL

'Fuel decay start date 1974
Estimates as of. 2010

Temiplate (Worst Case)
'Template Burnup(MWd) 62 5

Template BOL Heavy Metal Mass (MT 0 00186865

Estimated
Canister usage

Bare Fuel Transfer

UI. Estimates m x eb Y. Ye Gamma Sources
Photon Total

CIVMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec
Radionuctide Template Fuel Bumup (MWdf Bumup (MWd)' (Cl) lnventonles,(C) lnventones(Ci) Group (bounding)
Ac-227 2 3072E-06 17,236 64 34,473 28 0 006.00 3 98E-02 7 95E-02 Avg. MeV
Arn-241 8 4448E.00 17,236 64 34,473.28 0006E+00 1 46E+05 2 916.+05 00150 4 255E.16
Arn-242m 1 6848E-02 17,236 64 34,473.28 0006.+00 2 90E+i02 5 SI16+02 0 0250 8 407E.15
Am-24,3 1 6320E-02 17,236 64 34,473 28 0 006.00 2 816.+02 5 63E.02 0 0375 7 344E.15
C-14 1 2090E-01 17,236 64 34.473 28 0006.+00 2 08E.03 4 176.03 0 0575 1 156E.16
CI-36 2 2949E-03 17.236 64 34,473.28 O OOE.00 3 94E.01 7 886.01 0 0850 4 510E+15
Cm-243 8 6624E-04 17,236 64 34.473 28 0 001E.00 1 49E.01 2 99E+01 0 1260 35S356.15
Cm-244 1 6848E-01 17,236 64 34,473 28 0 OOE.00 2 90E+03 5 81 E+i03 02550 3 907E.15
Co-60 2 8086E.01 17,238 64 34.473 28 0 OOE.00 4 84E.05 9 68E.05 0.3750 I 671 E615
Cs-134 3 4148E-04 17,236 64 34.473 28 0 006.00 5 89E.00 1.18E.01 0 5750 2 717E+16
Cs-135 4 3976E.04 17,236 64 34 473.28 0 OOE+00 7.58E+00 1 52E.01 0 8500 1 038E,15
Cs.137 2 l049E.01 17,236 64 34.473 28 0006.+00 3 63E.05 7.26E+05 12.500 7.259E+16
Eu-154 1 2500E.OO 17,238 64 34,473.28 0 006+00 2.15E.04 4 316.+04 1 7500 3 211 E,13
Eu-155 6 8986E-02 17,236 64 34,473.28 0 OOE+00 1.19E.03 238E.0 22500 3 807E,11I
Fe-55 2 9308E-01 17,236 64 34,473.28 0 OOE+00 5 05E+03 I 01E,04 27500 1 0736.11I
H-3 2 431 IE-01 17,236 64 34,473.28 0 006.00 4.1 9E+03 8 38E+03 3 5000 9147E.07
1-129 1 06186E.05 17.236 64 - 34,473.28 000OE+00 18a3601 3 66E-01 5 0000 3 883E.07 LKr-85

1
3 28 0 OOE400 4 94E-02 9 88E-02

2 17.236 64 34.473,28 0 OOE+00 4 12E.04 8 25E-04
Prn-I47 69006.02 17.238 64 34.473,28 0 OOE.00 2 916E+02 5 83E+-02

Pr-23 - 61209E-01 17,236 64 344380 00 47E.0 3417Ei-04 6 75E+04

Pu-239 14 1814E-02 17,23664 34.473,2 1.98602 422E+03 4016.00
Pu-20 13 09804601 17,236 64 34432 000635+00 3416.+05 6 836+03
Pu-2er -1tad1ao2 172u664tideIs9E 1 00E+04 2136E+06

Te m plat2Sto m n 1r ,1BE r04 1un mry 3an C64 k _ _ _ _ _ _3__ _ _ _ _ _ _ _ _ 2__ _ _ _ _ _ _ _ 3_ _ _ _ _ _ _ _

empat2 Selection8 Sum7r,236_____64_ 34432 I0E00 11EM 22E0

Ra-Front S2E07 Used36 64 lasts7to 2 Paaee DiOeren I03ces207:0
R eactor Moeaor I W526ER0 17orst Ca3oa32)001+0 7E0 9E0

Nominal 767 6E0765] 172366 44 73-28kmpcllae btW hOeav0 me I ms 17Es 02 2.3Ee0

Bounding 748 7131 1723 6 344738 4u73gbea a28 edI be OOE/0e 3rmns02 603Eu0

Checks80E-6 1,3 4 4432 OE0 1E-1 20E0

Th-232 6 0208E-07 17,stimate 643B4328eOOn0Iupl0 DE0

TI288773-5 1,3 Given Bu3.28 Esiae EOE HJ00et EO 51E0 30E
U-232 __ __ __2__ _ 3706E___ __ __ _4 _ _ 17___ _ 236___ __ __ 34___473_ __28 __ ___ ___ ___ ___ ___ _4_ ___ ___ ___ ___ ___ ___ ___ __

Nom33 al 612E.04 17-23 2611 4 3112 OE00 623+0 .5E0
Bo23nding8E 2 79 17.236 64 34,473.28 0 OOE ______00__2 __0E __02 __4_41__E_02

Hea3r shtoncr eoesorg.tapn rae date041723 c64imn mat 473cat 28 ce 1dto e.5E0 0E01 2OE

L

Thermal Power
Nominat Hleat Bounding

Output Heal Output
(Watts) (Watts)
1 83E.04 3 60E.04

Total Total

Lx

'Total burnu~p tor a1 luel assodiated mitht hs wofthaeet must be cividoed by 60O. heavy metal mass to get specific burmap values (NW/StT)

DOE/SNF/REP-078 
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Fuel Radionuclide Inventory Worksheet

L Fuel and Template Information

- Fuel Name BRP-F
SNFtD# 30

Fuel Units & Descr 13 - 9 X 9 ROD ARRAY

HeavyMetalMass 80OL-1799104kg EOL=1756759kg
ROD Storage Site INEEL

'Fuel decay start date 1974
Estimates as of. 2010

Template- PWR (Light Water Zirc 0 to 5% U)

'Template Bumup(MWd) 61 92
Temptate BOL Heavy Metal Mass (MT) 0 00176911

Template Decay Teme 35 years

Estimated
Canister usage

Bare Fuel Transfer

11. Esimiatts In mX Xib b Y. Yb Gamma Sources
enotoiiA Tua,

CiiMWd From
Te-nlae

Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

Fuel RBmuPn MWd)
2

Bumrup fMWd12 (Ca) lnventones(Ci) Inventones(CA)

Photon I VW,
Energy Photons/sec
Group (bounding)

Radionuclide
Ac-227
Am-241

''"'---. . __ I _-

8 7758E-1 0 40,268 00 80,535 99

- 4352E-01 40,268 DO 80,535 99
2 8698E-04 40,268 00 80,535 99

3 53E-05 7 07E-05 Avg MeV
578E+03 1 16E+04 00150 4333E+15
1 16E+01 231E+01 00250 8738E+14

2565E-04 40,268 00 8 00E+w0 2 52E+01 S 04E+01 I 0 0375
A 7^^4 ^C A ca nn. 0 OOE+0w 1 93E+00 3 86E+00 0 0575C-14 4 7901l-05 4

CP36 8 0297E-07 4
Cm-243 2 5081 E-04 4
Cm-244 4 9015E-02 4
Co-60 2 5581 E-03 4

4U,ifo W
0 00E+00 323E-02 6 47E-02 00C

9 0OOE+00 1 01E+01 3365E+14
4 158E+149 0 0E+00 197E+03

80.535 99 0 OOE+00 i I 783E+14

Cs-i34
Cs-135
Cs-137
Eu-154
Eu-1 55

0 80,535 99 0 00E+00 +00 0 5750 41588+15

40.268 00 80,535 99 I 16E+00 0 8500 5753E+13

+00 40,268 00 80,535 99 5 E+04 138+05 I 12500 S5651 E.13

2 0203E-02 40,263 00 8814E+02 63E+03

1 7684E-03 40,268 00 0 00E+00 I 712E+01 42E+02
17500 1 692E+12
22500 2725E+08
2 7500 5583E+08

Fe-S5 4 31368E-05 4 0 OOE+00 1 748+00

H-3

I 1-129
Kr.85

I P-23

0769E-02 80.535 99 0 OOE+00 8 36E+02

80.535 99 0 OOE+00

3 47E+00
67E+03

7 92E-02
2 27E+03
9 03E-01

3 5000 5748E+07
S Oooo 2 458E+07

800 80.535 99 0 OOE+00 7 0000 2 833E+06
t1 0000 3 253E+057

37 1 05E-04Pa-231
Pb-210 -- 1 40,268 00 80,53599S E-06 6 85E-06

3 6531 E-04 40,268 00 80,535 99
40,268 00 80,535 99

0 OOE+00 1A7E+01 2 94E+01
0 00E+00 3 OOE+03 6 01 E+03
0 OOE+00 4 68E+02 936E+02_Pta-23

Pu-240
Pu-241
Pu-242

I11623E-02
1 5132E-02
9 0036E-01 40,268 00 80,535 99 0 OOE+00

40.268 00 80,535 99 0 00E+00
40,268 00 80,535 99 0 OOE+00
40,268 00 80,535 99 0 OOE+00

6 09E+02
3 63E+04
2 59E+00
9 18E-06

t 22E+03
7 25E+04
5 18E+00
1 84E-05

SeJ79
Sn-126
Sr-90

-Tc-99

Th-229
Thi-230
Th-232
Tl-208
U-232
U-233
U-234
U-235
U.-236

___ -238
Y-90

"111 Othler Radionluclides

5 2713E-12
6 1160E-10
1.2377E-05
2 5210E-05
9 1687E-01

2

40.268 00
40,268 00

+00 2 48E-05 4 93E-05

80,535 99 0 OOE+00 4.98E-01 9 97E-01
80,53599 000E+00 1 02E+00 2 03E+00
80,535 99 0 OOE+00 3 69E+04 7.38E+04
80.535 99 0 OOE+00 1.58E+01 317E+01

12E-07 4 25E-07

40,268 00
An 268 nn 4

69E-03
27E-07. -C-,7 17 83 9L9 CA 2 13E-07

af U{ c-I K WCK W 0,5359
1 7474E-07 40,268 00 80,535 99

4 7368E-07 40.268 00 80,535 99 O C

2 5097E-08 40268 00 80,535 9S9 0O

5 OOOE-05 40,268 00 80,535 99 O C

7 04E-03 1 41E-02 _

1 91E8-2 3814-02 Thermal Power

+00 2 01E+00 4 03E+00
Nommnal neat tsounoinsg

Output Heat Output
fwetts.l fWaftI37Ep-l 7ortFy) 8i.7E-4l-1 4489E-06

7.5824E-06
40,268 00
40,268 00
40,268 00

---- -- ------ I- __

3 OSE41 6,I11E401 I s26E.02 1.85E.03

5 83E4U1 5 3-0i-.1 0 83te . oUal . Wx

9 1699E-01 4 8 0u 80,535 99 0 00E+00 3 69E+04 739E+04
541E+04 1.08E+05

IChecks s e ,Ill. ]
..ITem nmary

r

E..CmsF i U R.sis Ito Paramnter Driferences:
. . _ - _

Reactar Moderator IUGHT WATER UGHT WATER

Fuel Cladding ZIR ZtRC
BOL HM Consbtltuels U U

BOL Enrhmemt % 3 515 O to1S
L

Bumup Summary (MWd)2
From SFD Est-aled

Basis for bumup used in estimate

Ot jNrC ratal him aated from the heavy metal mass desryed
9 9cdrg barj asarred to beterce w iwial bumu

Noningl _
Boundos _

18 08 58_
25 797 3E5 80 535 9

Estimated Bumup/ I
Bumup Muahiplir Given Bumup | Estimated EOL HM/Gnven EOL HkM_ ni uru

Nomial [
Bounding 1

13 1 1 !�Uj

3N
'Reactor shutAvwn core removal storage shipping or otiwr date conirming that irradiaton ceased tor fuel

2Total burnup for alt fuel associated with this worksheet must be divied by 8OL heavy metal mass to get speolic bumrip values (MWdtMT)

DOE/SNF/REP-078
Revlsiotn 0
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Fuel Radionuclide Inventory Worksheet
L Fuel and Temptlate Information..m d

Fuel Name BRP-F-PU
SNF ID #- 1082

Fuel Units & Descr 2 - 9 X 9 ROD ARRAY
Heavy Metal Mass: BOL269 592kg, EOL=263 82kg
ROD Storage Sihe INEEL

'Fuel decay start date 1974
Estimates as of 2010

Template PWR (Ught Water, Zirc, 0 to 5. U)
'Template Bumup(MWd): 61 92

Template OL Heavy Metal Mass (MT)- 0 00176911
TeanIate Decay rim 35 years

Estimated
Canister usage

Bare Fuel Transfer

11. Estimates' m X. Xb b Y. Yb Gamma Sources

Photon Total
Ci/MWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonslsec

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)f (Co) Inventories(C) Inventones(Ci) Group (bounding)
Ac-227 8 7758E-10 5,48909 10,97818 0 00E+00 4 82E-06 9 63E-06 Avg. MeV
Am-241 1 4352E-01 5,48909 10,97818 000E+00 788E+02 1 58E+03 00150 5907E+14
Am-242m 28698E-04 5,48909 10,978 18 000E+00 158E+00 315E+00 00250 1 191E+14
Am-243 62565E-04 5,48909 10,978 18 000E+00 343E+00 687E+00 00375 1136E814
C-14 47901E-05 5,48909 10,97818 000E+00 263E-01 526E-01 00575 1313E814
CI-36 80297E-07 5,489 09 10,97818 000E+00 441E-03 882E-03 00850 6609E+13
C-243 2 5081E-04 5,48909 10.97818 0 00E+00 I 38E+00 2 75E+00 000 10 4586E13
Crn-244 4 9015E-02 5,489 09 10,978 18 0 00E+00 2 69E+02 S 38E+02 02250 3 668E+13
Co-60 2 55812E-03 5,48909 10,97818 000E+00 I140E+01 2.81E+01 003750 2437E.13
Cs-134 4 036E-05 5 489 09 10,978 18 0 00E+00 2 23E-041 45E-01 0 5750 s 668E14
Cs-135 4433E4-5 5,48909 10,97818 000E+00 792E-02 58E-01 7 8500 7842E+12
Cs-137 13979E+00 5,48909 10,97818 000E+00 767E+03 153E+04 12500 7703E+12
Eu-154 2 0203E4-02 5,489 09 10,97818 0 00E+00 4 11E+02 2 22E+02 175p 2307E+11
Eu-155 1 7684E-03 5,48909 10,978 18 000E+00 971E+00 1 94E+01 22500 3714E+07
Fe-54 413136E-05 5,48909 10,97818 0 00E+00 2 37E-01 4 74E01 27500 7610E07
H-3 20769E-02 5,48909 10,97818 000E+00 I 14E+02 228E+02 85000 186E+06
1P129 9 8288E-07 5,48909 10,978 18 0 00E+00 5340-03 OE-2 50000 3350E+06
Kr-85 28214E-02 5,48909 10,97818 000E+00 1255E+02 310E+02 7000 3661E+05
N-237 4 1218E405 5,48909 10,978 18 0 00E+00 6 16E-02 1.23E-01 110000 4435E+04
Pa-231 2 3036E-09 5,48909 10,97818 000E+00 7 16E-06 2 43E-05
P-210 85078E-11 5.48909 10,97818 000E+00 467E-07 934E-07
Pm-147 36531E-044 5,48909 100 0 2 OOE-00 1 01 E+00 4 01 E+00
Pu-238 74564E-02 548909 10,97818 0 00E+00 409E+02 819E+02
Pu-239 I11623E402 5,489 09 10,978 18 0 00E+00 6 38E+01 I128E+02
Pu-240 - 5132E-02 5,489 09 10,97818 0 00E+00 8 31E+01 8 66E+02
Pu-241 9 0036E901 5 489 09 10,978 18 0 00E+00 4 94E+03 9 88E+03
Pu-242 6 4260E-05 ,489309 10,978 18 0 0E+00 3 53E01 7 05E-01
Ra-226 2 28041E-1 0 5 489 09 10,978 18 000DE+00 1 25E-06 2 50E406
Rat-228 5 2713E-12 5,489 09 10,978 18 000DE+00 2 89E-08 5 79E408
Ru-106 6 1160E-10 5,489-09 10,978 18 000OE+00 3 36E-06 6 71E406
Se-79 Il23e7E4o5 5n489n09 10,978r18 000SE+00 6u79E4.2 1d36E4s1
Sn-126 2 5210E4E-5 5,489 09 10,978 18 000OE+00 1 38E-01 277E-01
Sr-90 9 1667E-01 5,489.09 10,978 18 000OE+00 S 03E+03 I101E+04
Tc-99 3 9357E404 5,489 09 10,978 18 000OE+00 2 16E+00 4 32E+00
Th-229 1 2057E-10 5,489 09 10,978 18 000DE+00 6 62E407 t.32E486
Th-230 2 1043E-08 5,489 09 10,978 18 0 00E+00 1 16E404 2 31E044
Th-232 5 2972E-12 5,489 09 10,978 18 0 00E+00 2 91 E408 5 82E408
Tl-208 1 7474E407 5,489 09 10,978 18 000DE+00 9 59E404 I192E403

U-232 4S7368E47 m,489r09 10,978y18 00E+00 260E43 520E3 ThemalPower
U-233 2F5097Eu8 ,48909 10,97818 000E+00 1 38E44 276E44 NomialHeat Bounding
U-234 SooooE405 5,489 09 10,978 18 000OE+00 2 74E-01 5 49E-41 Output Heat Output
U-235 -1 4489E486 5,489 09 0 00 2 05E402 I 26E402 2 05E402 (Watts) (Watts)

U-236 7 5824E406 5,489 09 10,978 18 000OE+00 4 16E402 8 32E402 1.26E.0m 2-5tE+m

U-238 -2 6129E407 5,489 09 0 00 8 74E402 8 60E402 8 74E402 Tota Total
Y-90 9 1699E-01 5,489 09 10,978 18 000OE+00 5 03E+03 I101 E+04
Other R CdionucsIdes 7 37E+03 1 47E+04

1.uTep Summarv (Uec)o ____,_ _ Basis for arb up usmeryd and eticksat-e
Template Selection Summary

From SFD Used Basis for Paramet

Rea o5or Modratr 45 54G eWATER LIGHT WATER
Fu n Ctoddig ZIRCZIRC

BOL Ht4 Constituents U U
SOL Enrichments 3 525 01 to

Bumup Summary (MWd) Basis Gor buenup used i. estimate
Fromn SFr Est-00%8 d

Normnal 4,154 69 549oNonnal Wrm* calculated krm 11e heavy rnelal mass destrayxi
Bounding | - 4193241 10 97818 Boffurgr bxun assured IObe wsc nomiria tW-n

Checkes

Estimated Bumupv
Bumup Muntipia Given Bumup Estimated EOL HW/Given EODL Htt

Nominal 058 132| 100o
Bounding 16 262.

Reactor shutdown, core removal storage, shipping or other date confirming that irradiaton ceased tor fuel

'Total bumup for alt u associated with this worksheet must be divited by OL heavy metal mass to get specific bumuwjp values (MWdUT)

L

Li
Lk

D0E/SNF/REP.078
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Fuel Radionuclide Inventory Worksheet

L Fuel and Template information,,-.99.^I I
Fuel Name CONNECTICUT YANKEE (SO04)

SNF ID# 34
Fuel Unts & Descr I -15 X 15 ROD ARRAY
Heavy Metal Mass BOL=407 84369 EOL=393 774kg
ROD Slora9e Site INEEL

Estimated

'Fuel decay start date 1975
Estinates as of 2010

Template Pathinder (Light Water SST, 60 to 100%.
'Template Bumup(MWd) 6 01

Template BOL Heavy Metal Mass (MT) 0 00012882
Ternpbte Deray Time 35 years

Canister usage
Bare Fuel Transfer

.Lh, zz

Il.Eisbtmtes , - m Xi xb b Yn Yb Gamma Sources

Ci/MWd From
Temolate

Nominal Bounding Fuel Initial Actrity Nominal Fuel Bounding Fuel

Fuel Burnup (MWd)
2

Buup(MWdf (CO = nventoresiC.) lnventones(Ci)

Photon Total
Energy Photons/sec

_ Group (bounding)a-li-nu,.dI.e
.. .. 25.6130513 1) fAIL+UU 0 1UtU'i #159 MeY

Ac-227 2.3344E-C 26,580) 613 0 00Et+W 310tnU4 b Z1t--0 Avg MeV

Am-241 26.58068 0 OOE+00 I 46E+00 2 96E+00

Am-242m 13.290 34 26,580 68 0 00E+00 13E-04

Am-243
C-14

Cmn-243
Cmn-244

13.290 34 26,580 68 0 OOE+00 31E-05

0 0150 1 984E.15
00250 4 123E+14
0 0375 3 566E+14
o 0575 3 844E.14
00850 232E+14

,04 13.290 34 26,580 68 0 OOE+00
1 2261E-06 13,290 34 26,580 68 I
2 4875E-10 13,290 34 26,580 68 6 61E-06 01250 1 508E+14

2 3178E-09 13,290 34 08E-05 616E-05 02250 1 99E.14

CO-60
Cs-134

7 0849E-02 13,290 34 42E+02 1 88E+03

0266E-06 0 00E+O0 I 02E-02 8 04E-02
0 3750 8 720E.13
05750 1 436E+15

Cs-135 0316E6- 26,580 68 0 00E+00 03E-01 8 06E-01

Cs-137 26,580 68 0 00E+00 93E+04

Eu-1 54 13.290 34 26,580 68 0 00E+00 e

08500 1 4546+13
12500 1.445E.14
1 7500 3750E.11
22500 7 786E+08
27500 2251E+07

E-04 13,290 34 26,580 68
1.2318E-03 13,290 34 26,580 68 1 3.27E+01

C O 0 I 3 34E+01 6 68E+01 3 5000 2279E+03I H-3 2i5141tE-03 IIZWoJ
1-129 7,3195E-07 13,290 34

- Kr-85 4 1281E-02 13,29034
- Np-237 1 1489E-06 13,29034

- Pa-231 45241E-08 t3,29034
P5-210 6 4476E-13 13,290 34

Zb,5W t

9 73E-03 t 95E-02 5 0000 9 503E+02
+00 5 49E+02

0 OOE+00 1 53E-02
1 10E
3 05E
I 20E

+03 7 0000 1 063E.02
,-02 110000 I1 203E+01

0 68 0 OOE+OO 6 01 E-04 ..w0

26.580 68 0 OOE+00 8 57E-09 1 71E-08

Pu-239
Pu-240
Pu-241

3290 34 26,580 68 OOOE+00 1 55E+01
E-04 13.290 34 26,580 68 0 OOE+00 3 9

66772E-04 13,290 34 26 580 68 0 0
8 6839E-05 13,290 34 26,580 68 0 C
71514E-04 13,290 34 26,580 68 0 C

11EK+00 2 31E+00
50E+00 1 90E+01

Pu-242
Ra-226
Ra-228
Ru-106

1 9717E-09
1 7654E-12

26,580 68 0 OOE+00 2 62E-05
26,580 68 0 00E+00 2 35E-08
26,580 68 0 00E+00 1.10E-07

5,24E-0O
4 69E-08

-10 13,290 34 26,580 68 0 (
-05 13,290 34 26,580 68 0 C
-05 13,290 34 26,580 68 0 C1.1493E

OE+00 2 45E-06 4 90E-06
OE+00 1-76E-01 351E-01
OE+00 153E-01 3 05E-01

O0E+00 1 81E+04 363E+04
30E+00 6 20E+00 124E+01- Tc-99

Th-229

1.3649E+00
4 6656E-04
1.4547E-i I

13,290 34 26,580 (

6,58068 0 OE+00 I 93E-07
5580 68 0 OOE+00 221 E-06

3 87E-07
4 42E-06Th-230 1

Th-232 8
TI-208 I
U-232 E
U-233 3

t1329034 26,580 68 0OOE+00 11E4-07 222E-07
13,290 34 26 580 68 0 0OE+00 2 88E-04 5 76E-04
13,290 34 26.580 68 0 OOE+00 7 80E-04 1 56E6-3
13,290 34 26 580 68 0 OOE+00 4 23E-05 8 47E-05

U-234
U-235
L-236
U-238
Y-90
Othter RadioeucbideS

11. Tnate Selecti
|Te-mpolate Sie-lfatont

13,290 34 26,580 68 0 00E+00 5 15E

Thernmal Power
Nominal Heat Bounding

Output Heat Output

(Watts) (Watts)
2.E+02 4 64E+.02

Total Total

-2 7761 E-06 13,290 34 0 00 3 53E-02 0 006
1 6190E-05 13,29034 2658068 000E+00 215E

-2 8547E-09 13,290 34 0 00 1 32E-01 1 32E
1 3652E+00 13,29034 26,58068 OOE+00 1 81E

3 53E-02

E.+04 4 39E+04

-yBurnupSommaryaMChecks--',

[
Rsa.. 1,. 0,-,nater Drterenes-Fr

Reactor Moderator I LGHT WATER
Fuel Claddig T

BOL NM Constituents U

= rhit Temp~late was usexl tore tlo-o~g reasons
Ths het matdhes Pathinder Temrpte on al but tee parameter (endmienl) making pathinder a
reasonable matdc

-.!LI 1 60 t0100 I __________________________________

I
R..-r, Rnman, (MWdl' Basis for bumuo used in estimate

-- __._._.....__-

From SF0
1313989

Estamated

Nominal

Bounding

13290 34
26 580 68

Nornal bum4p calcilated kom tne heavy metal mass destoyed
Bozmit bumup assied to be ore nomanal bumup

.

Checks

Estimated Bumupf
Bumup Mulplw I Given Bumup Estimated EOL

Nominal [0, ,701 1 01
Bounding 1 401

'Reactor shutdown core removal storage. shipp'ig or other date conbirong that irradaton ceased for luet

HM/Gvern EOL NM
1.00

'Total bumup for all tuel assocated wih this workshoet must be drided by BOL heavy metal mass to get speific bumrup values (MWd`MT)
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Fuel Radionuclide Inventory Worksheet
L Fuel and Template Informabon-.,

Fuel Name CP-5 CONVERTER CYLINDERS
SNF ID *- 36

Fuel Units & Descr. 2 - CONVERTER CYLINDERS
HeavyMetalMass. BO1=t1231kg EOL=1206kg
ROD Storae Ste INEEL

'Fuel decay start date 1979
Estates as of 2010

Template HF3R (Heavy Water. Zirc. 0 to 5. U)
'Template Bumup(MWd) 5

Template 3OL Heavy Metal Mass (IT) 0 00034251
Template Decay rane 25 years

Estimated
Canister usage

HIC
I 1 00

11.Estamates- M X. xX. b Y. Yb Gamma Sources

Photon Total
CUMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonstser

Radionuclide Template Fuel Bumup (MWdf' Bumup (MWd)' (C 1 Inventonies(Cl) Inventones(Ca) Group (bounding)

Ac-227 31940E-09 24.54 49 08 0 OOE+O 7 84E-08 1 57E-07 Avg. MtY
Am-241 2 0920E-02 24.54 4908 0 OOE+00 5 13E-041 1 03E+0 0150 4 362E.12
Am-242m 3 7060E-06 24 54 4908 0 OE+00 9 O9E45 1 82E04 00250 90S0E+11
Am-243 2 062 E-04 2454 4908 OOOE+00 506E-05 1 01E-04 00375 72966E+11
C-14 1 1278E403 24.54 4908 OOOE+00 2 77E-02 554E-042 00575 452E+310
CP-36 1 83760E-11 24.54 4908 OOE+00 2 06E409 48 lE409 0108.50 5 077E+11
Cm-243 614200E-07 24.54 4908 OOE+00 1358E-5 3415E-05 150 16 3 .395E+
Cm-244 2 5322E-05 24.54 4908 0 OOE+00 3 76E4-04 7 52E-04 02250 4 370E+88
Co-60 24000E-01 2454 4908 OOOE+00 589E+00 1 18E-01 03750 10920E+5
Cs-134 2 2840E-04 2454 49 08 0 0OE+00 1 023 I 12E402 350750 3296E+12
Cs-135 7 9140E0-0 2454 4908 0 OOE+00 1 94E-04 3 83E-04 08500 4 429E.10
Cs-137 1 8038E+00 24 54 4908 03 OE+00 4 43+01 8 5E+01 12500 8 963E+11
Eu-154 1 5200E-02 2454 4908 0 OOE+00 33E-041 7 46E-041 1 7500 1 226E+09
Eu-155 2 5420E3-0 24.54 49 08 0 OOE+00 6 24E-02 1 2E-01 22500 4 707E+06
Fe-55 8 2660E4-04 24 54 49 08 0 OOE+00 2 03E-02 4 06E82 2 7500 1 023E+O
H-3 411740E-02 24 54 49 08 0 OOE+0O 1 02E+00 2 4-E+O6 3 s8c0 2 724E+02
1-129 765020E-07 24 54 4908 0ooE+00 114E-05 368E-05 1 1077E+02
Kr-85 7 2960E4-02 24 54 49 08 0 00E+OO I 79E+00 3 58E+00 7 4o 100 212E+01
Np-237 8 476E4-06 2454 4908 0 OOE+00 1 34E-04 2 6E-04 110000 I 376E+oO
Pa-231 62740E-09 2454 49 08 0 00E+00 584E+07 3 06E-07
Pt-210 2 7004E-09 24 54 49 08 0 0E+00 417E-08 8 35E-08
Pr-147 3972E-02 24 54 49 08 0 OOE+00 3 43E-01 6 86E-01
Pu-238 6 9520E-03 24.54 49 08 0 00E+00 1 71E-01 3 -41 Era1
Pu-239 1 8748E-02 24 54 4908 0 00E+00 4 60E41 9320E5H1
Pu-240 8 3640E-03 2454 4908 0003E+00 27OSE-01 410 5E-01
Pu-241 2 3640E-01 24 54 49 08 OOO0E+OO 5 80E+00 1 16E+Ol
Pu-242 2 0431E-06 24-54 49 00 0 OOE+4 0 2 01E35 1 OOE-47
Ra-226 2 8960E-09 2454 49 08 0 OOE+00 1 45E-047 2 89E-07
Ra-228 11638E-09 2454 4908 9O0E+05 286E-08 571E-08
Ru-108 3 1580E407 24 54 49 08 OOO0E+OO 7 75E486 I155E405
Se-79 1 2524E-05 24 54 49 03 0 OOE+OO 3 07E404 6 15E-04
Sn-126 I 2054E405 24 54 49 08 0 OOE+OO 2 96E404 S 92E044
Sr-90 1 6036E+00 2454 4908 0 003+00 3 94E+01 7 87E+01
Tc-99 4 4140E404 24 54 49 08 O OOE+OO 1 OBE-02 2.17E402
Th-229 3 0560E-09 24 54 49 08 O OOE+OO 7 50E408 1-50E407
Th-230 7 5960E47 24 54 49 0+ 0 O0E+1O 1 86E45 3 73E-01
Th-232 I 1926E409 24 54 49 08 OOO0E+OO 2 93E408 5 85E408
TP-208 5 0820E-08 24 54 49 08 0 ODE+OO I 25E406 2 49E-D6
U-232 1 36561E47 24 54 49 08 0 OOE+OO 3 35E0 D8 670E406 Thermal Povwer
U-233 9t1580EB-07 24 54 49 0n 0 OOE+OO 2 25E405 4 49E405 Nominal Heat Bounding
U-234 2 3440E-03 24 54 49 08 O OOE+OO 5 75E-02 1.15E-01 Output HeartOutput
U-2-35 -2 3316E486 24 54 0 00 2 47E403 2 42E403_ 2-47E403 (Watts) (wafts)
U-236 2 6620E-05 24 54 49 08 OOO0E+OO 6 53E-04 1.1E403 r20Eot1 1.24E+IOo
U-238 *1 3291 E407 24 54 0 00 2 90E-05 2 57E405 2 90E405 Total Total
Y-90 I 6040E+00 24 54 49 08 0 OOE+OO 3 94E+01 7 87E+01
Other Radionuclides 4 22E+01 8 44E+01
11. Temnptatt Srdlection Summrnry Burniap Surnmry, and Checkts 9+_Ru

Template Selection Summary
From SFD Used Basis for Parameter DIfferences:

Reactor Modeerator- HEAVY WATER HEAVY WATER Ths Terilaa eat used to, tle Wanl;g reason.
Fuel Claddng ZIRC ZIROC T[s bot niatn on al parareet excefil eredehet

BOt. HM Constituents- U U
BOL Enrichment '%-I 93 0 to S

Bumup Summary (MWd_ 'Basis for bumup used in estimate-
From SFD Estinrated

NommFLD 254 Noisr laxnna citiodated oree tle heaW m*ete mats destroed

Bounding 4908 Bourdne birp at redIb tID ce rmmarul tinuip

Checks

Estimated Bumupi
Bumu MuIt Ier Given Bumup Estinated EOL HM/Glven EOL HM

Norr nat 7l t0
Bounding 273

'Reactor shutdown, cre removal. storage sh pping or other date conrrnVig hat irradxatton ceased fo r uel

2Total bumup for all tuel assooated with ths wotisheet must be diveled by 3OL heavy metal mass to get spedfic burnup values (MWdrM)

L

L
U
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Fuel Radionuclide Inventory Worksheet
L Fuel and Tenptlate Information

Fuel Name DOE TEST & EXPERIMENTAL (ALUM)
- SNF ID# 42

Fuel Units & Descr 10 - CANISTER OF SCRAP
Heavy Metal Mass 80L= EOL=31 05kg
ROD Storage Site INEEL

'Fuel decay start date 1979
Estimates as of 2010

Template (Worst Case)
'Template Bumup(MWd) 62 5

Template SOL Heavy Metal Mass (MT) 0 00186865
Template Decay Time 25 years

Estimated
Canister usage

185x10'
0 08

11. Estinutes Inm Xn , b Yn Yb Gamma Sources
Photon Total

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

Radionuclide Template Fuel Bumup (MWd)2 Bumup (MWd) (Ci) fnventones(Ci) Inventories(Cli) Group (bounding)

Ac-227 1 9648E-06 29,50845 29,50845 0 00E+00 5 80E-02 5 80E-02 Avg MeV
Am-241 7 8064E+00 29,508 45 29,508 45 0 00E+00 2 30E+05 2 30E+05 0 0150 4 941E,16
Am-242m 1 7632E-02 29,508 45 29,50845 0 00E+00 5 20E+02 5 20E+02 0 0250 9 792E+15
Am-243 1 6336E-02 29,508 45 29,50845 0 00E+00 4 82E+02 4 82E+02 00375 8736E+15
C-14 1 2101E-01 29,508 45 29,50845 0 00E+00 357E+03 357E+03 00575 1 192E+16
Cl-36 22849E-03 29,50845 29,50845 000E+00 674E+01 674E+01 00850 5156E+15
Cm-243 1 1046E-03 29,508 45 29,508 45 0 00E+00 3 26E+01 3 26E+01 01250 4 484E+15
Cm-244 2 4704E-01 29,508 45 29,508 45 0 OOE+00 7 29E+03 7.29E+03 02250 4 380E+15
Co-60 1 0466E+02 29,508 45 29,508 45 0 00E+00 3 09E+06 3 09E+06 0 3750 1 846E815
Cs-134 9 8289E-03 29,50845 29,508 45 0 00E+00 2 90E+02 2 90E+02 0 5750 2945E+16
Cs-135 4 3976E-04 29,508 45 29,508 45 0 00E+00 1 30E+01 1 30E+01 0 8500 1 774E.15
Cs-137 2 6526E+01 29,508 45 29,508 45 0 00E+00 7 83E+05 7 83E+05 12500 2 303E+17
Eu-154 2 7975E+00 29,508 45 29,508 45 I
Eu-155 2 7881 E-01 29,508 45
Fe-55 1 24E+05 1 24E+05 2 7500 1 038E+11

0 00E+00 1 26E+04 1 26E+04 3 5000 1 061E+08
29.508 45 29.508 45 0 00E+00 3 13E-01 313E-01 I 50000 4 516E+07

1 1426E+00 29.508 45 29.508 45 0 00E+00 3 37E+04 337E+04 f 70000 5185E+06
Np-237 1 5647E-04 29,508 45 29,508 45 0 00E+00 4 62E+00
Pa-231 2 8624E-06 29,508 45 29 508 45 0 00E+00 8 45E-C

4 62E+00
8 45E-02
2 74E-04
6 99E+03

110000 5941E+05

Pb-21 0 9 2770E-09 29,508 45 29 508 45
Pm-147 2 3690E-01 29,508 45
Pu-238 4+00 7 98E+03

000 9 66E+02 0 00E+00 9 66E+02
29 508 45 0 00 1 23E+03 0 00E+00 1 23E+03

Pu-241 -7 4000E+01 29,508 45 0 00 3 17E+05 0 00E+00 3 17E+05

Pu-242 -21381E-04 29.50845 000 5134E+00 3E+00 5134E+00
Ra-226 3921678-08 29,508 45 29,508 45 0 00E+00 9 49E-04 9 49E-04
Ra-228 5 9024E-07 29,50845 29,508 45 000E+00 1 74E-02 1 74E-02
Ru-106 39140E-06 29.50845 29,50845 0 OOE+00 1 15E-01 10 5E-01
Se-79 1 9184E-04 29,508 45 29,508 45 0 00E+00 5 66E+70 5 75E+00
Sn-126 1 6671E-04 29,508 45 29,508 45 0 00E+00 4 92E+00 4 92E+00
Sr-90 25126E+01 29,50845 29,50845 OOE+502 741E+05 741E+05
Tc-99 627678E-03 29,50845 29,508 45 000E+00 2 93E+02 2 93E+02
Th-229 I 2398E406 29,508 45 29,508 45 0 00E+00 3 686E-u2 3 88E-02
Th-230 4.1442E-06 29,508 45 29,508 45 000OE+00 1 22E-01 1.22E-01
Th-232 ^4 2431 E09 29,50845 0D00 1.26E-03 1-13E-03 1126E-03
T-208 9 6478E-05 29,50845 29,508 45 2 OOE+00 2 85E+00 2 85E+00
U-232 286103E-04 29,50845 29,50845 005E+00 770E+00 770E+00
U-233 3812oE44 29e50845 29,508s45 2E+00 1 07E+01 1 07E+01
U-234 1.2788E402 29,508 45 29,508 45 0 00E+00 3 77E+02 3 77E+02
U-235 5 7486E404 29,508 45 29,508 45 2 67E402 I 70E+01 I 70E+01
U-236 2-3435E404 29,508 45 29,508 45 0 00E+00 6 93E+00 6 93E+OO
U-238 1.1581E404 29,508 45 29,508 45 3-32E403 3 42E+00 3 42E+OO
Y-90 2.5126E+01 29,508 45 29.508 45 000OE+00 7 41 E+05 7 41 E+05
Other Radionucildes 2 07E+06 2 07E+06
11.Template Selection Summnsry Burap Sunnury. and Checks -
Templne Selection Summary

From SFD Used [Basis for Parameter Differences
Reactor Moderator FAST (Wonst Case)

Fuel Cladding ALUM SST/lnconet he) d"id dimeey malch anyeewteg teirnates tfrere the ist case tlate as ised
BOL HM Constituents Other U, Th & Pu[ OL Enrichment * 0 to 100

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

Nomi m29.50845 Na hub i set ecpua k teeminr hiup
Bounding 29 508 45 Boundng hmup estmaated by assaing 80L heavy metal mass was hee EOL

Checks

Estemated Bumupt
Bumup Muftier [ Given Bumup Estbmated EOL HM/Gnven EOL HM

Norn"a 14211 586 76
Bounding 1421_

Thermal Power
Nominal Heat Bounding

Output Heat Output
(Watts) (Watts)
e59aEs.4 6 628E+L4
Total Total

'Reador shtadown core removal, storage shipping or other date confirming that Irradabon ceased for uel

'Total burnup tor all fuel assodated wih ths worksheet must be vidled by 0OL heavy metal mass to get spedtc buanup values (MWdlMT)
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Fuel Radionuclide Inventory Worksheet

L Furland Template Inlormantianzn- j -
Fuel Name. DOE TEST & EXPERIMENTAL (SST)

SNF ID #-. 857
Fuel Units & Descr-. 10.- CANISTER OF SCRAP
Heavy Metal Moss: S601= , EOL=31 05kg
ROD Storge" Site INEEL

'Fuel decay start date 1979
Estimates as of. 2010

Template. (Worst Case)
'Template Burmup(MWd) 62 5

Template BOL Heavy Metal Mass (Ml): 0 00186865
Template Decay Time: 25 years

Estimated
Canister usage

18X10,
I 0 08

H1. Estinates' mn X. b Y. Yb Gamma Sources
Photon Total

Ct/MWd From Nominal Bounding Fuel initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec
Radionuclide Template Fuel Bumnup (MtWdW Burnup (MWdft (Ci) linventonesi(C) lnventorlies(Ci) Group (bounding)
Ac-227 I 9648E-06 29,508 45 29,508 45 0 OOE+00 5 80E-02 5 BOE-02 Avg MeV
Amn-241 7 8064E+0O 29,50845 29,508 45 O OOE+00 2 30E+05 2 30E+05 0 0t50 4941E+16
Am-242m 1 7632E-02 29.508 45 29,508 45 0 006+00 5 20E+02 5 20E+02 0 0250 9792E,15
Am-243 1 6336E-02 29.508 45 29,508 45 0 OOE+00 4 826+02 4 826+02 0 0375 8736E415
C-14 1 2101E-01 29,508 45 29,508 45 0006E+00 3 57E+03 3 576+03 0 0575 1 192E 1 6
01-36 2 2849E-03 29.508 45 29,508 45 0006E+00 6 746+01 6 746+01 00850 5 1566.15
Cmn-243 1 10466-03 29,508 45 29,508 45 0006E+00 3 266+01 3 266+01 0 1250 4 484E,15
Cmn-244 2 470461-01 29,50845 29,508 45 0 006+00 7 296+03 7 2967+03 02250 43806,15
Co-60 1_04666+02 29.508 45 29,508 45 0 006+00 3 096+06 3 09E+06 0 3750 1 8456E15
Cs-134 9 82896-03 29,508 45 29,508 45 0 006+00 2 906+02 2 906+02 0 5750 2.945E.16
Cs-i 35 4 3976E-04 29,508 45 29,508 45 0006E+00 1 306+01 1 306+01 0 8500 1 7746,15
Cs-137 2 65266+01 29,508 45 29,508 45 0006E+00 78a36+05 7 836+05 1.2500 2303E.17
Eu-154 2 79756+00 29,50845 29,508 45 0006E+00 8 266+04 8 26E+04 1 7500 5 579E.13
Eu-155 2 78816E-01 29,50845 29,508 45 0 0062+00 8 236+03 8 236+03 2-2500 1 212E.12
Fe-55 4-21516E+00 29.508 45 29,508 45 0006E+00 1 246+05 1 246+05 2.7500 1 0386.11I
H-3 4.25996-01 29,508 45 219,508 45 0 006+00 1 26E+04 1 .26E+04 3 5000 1 0016.+08
1-129 1_06186-05 29,508 45 29,508 45 0006E+00 3 136-01 3 136-01 50000 4 5166.07
Kr-85 1.1426E+00 29,508 45 29,508 45 0 006+00 3 376+04 3 376+04 7 0000 5 11851106
Np-237 1 5647E-04 29,508 45 29.508 45 0006E+00 4 626+00 4 626+00 11 0000 5 9416.+05
Pa-231 2 86246-06 29.508 45 29,508 45 0 006+00 8 456.02 8 456-02
P5-2110 9 27706-09 29,508 45 29.508 45 0 006+00 2 746.04 2 746-04
Pmn-I47 2 36906-01 29,50845 29.508 45 0 006+00 6 996+03 6 996+03
Pu-238 -6 1800E-01 29.50845 0 00 7.986+03 0 006+00 7 98E+03
Pu-239 -4 8280E-02 29,508145 0 00 9 666+02 0 006+00 9 666+02
Pu-240 -3 00956-01 29.50845 0 00 1.23E+03 0 006+00 1 236+03
Pu-241 -7 40006+01 29,508.45 000 3 17E+05 0006E+00 3 176+05
Piu-242 -1 1381E-04 29.508.45 0 00 5.346+00 1 986+00 5 346+00
Ra-226 3 2167E-08 29.50845 29.508 45 000OE+00 9 49E-04 9 49E-04
Ra-228 5 90246.07 29,508-45 29.50845 0006E+00 1 74E-02 1 74E-02
Ru-106 3 9140E-06 29,508 45 29.50845 0006E+00 1 156-01 1 15E-01
Se-79 1 9181461-04 29,508 45 29.508 45 0006E+00 5 666+00 5 666+00
Sn-1 26 1 6671E-04 29,508 45 29,50845 0006E+00 4 926+00 4 926+00
Sr-9O 2.51266+01 29,508 45 29,50845 0 006+00 7 416E+05 7 416E+05
Tc-99 6 76786-03 29,508 45 29.5,0845 0 0064.00 2 006+02 2 006+02
Th-229 1-2398E-06 29,508 45 29.50845 0 006+00 3 666-02 3 666-02
Th-230 4.1442E-06 29,508 45 29.5,0845 0 006+00 1 22E-01 1 226-01
Th-232 -4 24316E-09 29,508 45 0 00 1.266-03 1 136-03 1 266-03
T1-208 9 6478E-05 29,508 45 29.50845 0 006+00 2 856+00 26a56+00OD_________
U-232 2 61036-04 29,508 45 29.508 45 0006E+00 7 706.00 7 706+00 Thermal Power
U-233 3 6126E-04 29,508 45 29.50845 0006E+00 1 076+01 1 076+011 Nominal Heat Bounding
1,1-234 1 27886E-02 29,508 45 29,50845 0006E+00 3 776+02 3 776+02 output Heat Output
U-235 5.74866-04 29.508 45 29,508&45 2 676-02 1.706+01 1 706+01 (atts) (atts)
U-236 2 34856-04 29,508 45 29.508 45 0006E+00 6 936+00 6 936+00 6 596.04 8.626.04
U-238 1 15816-04 29.508 45 29,508 45 3 32E-03 3 426+00 3 4261+00 Total Total
Y-90 2 5126E+01 29,508 45 29.508 45 0006E+00 7 416E+05 7 416E+05
Other Radtoinucbides 2 076+05 2 076+06

1101. Temuplate Selection Summaryv Burmitp Satummery. mail Cbecks --

Template Selection Summary
From SED Used ~ Basis for Parameter Diflerences:

Reactor Moderator FS worst Cas)
Fuel Cladding [ SjTjJ SSTAnconeI Tetsk 8kin't clsely maudi any existing tenplates theelmre te wist oane WnryLa was ise

BOt. HM Constituents OhrU. Th, & PU
BOL Enrlchimenit% 010 100 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Bumup Summary (mWd)' Basis for bumup used in estimate:

Nominal Frm F 29,med. 50 dsNorrmoal bumup set eqwa to teardet bumm
Bounding 2950 T"5IBor~w burupiti enOled by assumrug 60L heavy mrtal mass was trsa EOLt

'Total bumup for atl fuel assocauted with this worksheet must be divided by 801 heavy metal mass to get specofic bumupi values (MWdMT

L.

L~
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Fuel Radionucilde Inventory Worksheet

L Fuel Fand Template forfonaoion ,
Fuel Name DOE TEST b EXPERIMENTAL (ZiRC)

SNF IDI 585
Fuel Units & Descr 10 - CANISTER OF SCRAP
Heavy Metal Mass E01= EOL=3t 05kg
ROD Stlorage Site INEEL

'Fuel decay start date 1979
Estimates as of. 2010

Template- (Worst Case)
'Template Bumup(MWd) 62.5

Template OL Heavy Metal Mass (UT) 0 00186865
T-m n e Te rst e 25 years

Estimated
Canister usage

18-x10
I 008

- - -I
_ ws t_* _A"* P r ra >.

m X_ Xb
A V_ Vo . ...... - ---. - .

S1 t~sito~tea ,~ m A " 51 - .,.---

Radionuclide
Ac-227

Cv`MWd From
Template

1 9648E-06
7 8064E+00

-- - --f c .

Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

Fuel Bumup (MWd)2 Bumup (MWd)' (Ci) lnventones(Ci) lnventoies(Ci)

29,508 45 29 508 45 0 00E+00 5 80E-02 5 805-02 i

29,508 45 29,508 45 0 00E+00 2 30E+05 2 305:L+05

I~~o I -1 a
Energy Photonsfsec
Group (bounding)

Avg MeV
00150 494tE+16
0 0250 9 792E+15
0 0375 8 736E+t 5

Amn-241
-- --- -- ; 29

'E-02 29 508 45 S 0 00E+00 5 20E+02
S 0 00E+00 4 82E+021 6336E-02 29,508 4

C-14 1 2101E-01
CI-36 2 2849E-03

- Cm-243 1 1046E-03
Cm-244 2 47048-01

29.508 45 0 00E+00 3 57E+03
29,508 45 0 DOE+00 6 74E+01

0 0575 1 t192E+t6

E+Ot o 08so s 156E.15

145
29.508 45 29,508 45 C E+03 0o2250

CO-SO 29,508 45 29,508 45 0
29.508 45 29,508 45 0

3 09E+06 3 09E+06 0 3750
2 90E+02 2 90E+02 _

Cs-134
Cs-135
Cs-t 37
Eu-154

E+00 qnr.ni 1 30E+Ot 1 774E+15
E-04 29,508 45 183^u+01 350

> 6526E+01 29,508 45 0 0uE+00 7 83E+05 7 83E+05
8 26E+01427975E+00 29 50845 145 0 OOE+00 8 26E+04

3 45 0 00O+00 8 23E+03

1.2500 2 303E+17
1 7500 5 579E+13
2.2500 1212E+12

Eu-155

Fe-55
2 7881E-01
42151 E+00 29 508 45 29,508 45 0 00E+OO 1

4 2599E-01 29,508 45 29,508 45 0 008.00 1

1+05 2 7500 1 036E+11
+04 3 5000 1 061E+08

E-01 s 500o 4 518E+07
I O618E4 345 29.508 45 0 OOE+00 3131

7.0000

29,508 45 29.508 45
29,508 45 29o508 45

4 62E+00 4 62E+00 I 1 0000w
0 OOE+00 8 45E-02 8 45E-02
rim�-M 97AP-M 2 74F-049 2770E-09 29,508 45 -6 99-.00

Pmn-1147 2-3690E-01
a Pu-238 -6 1800E-01

Pu-239 -4 8280E 02
Pu-240 -3 009sE-01

),5so 45 0 OOE+00 6 99E+03
0 00 7.98E+03 0 05E+00

6 99E+03
7 985+03
9 66E+020 00 9 b6E+02 I

Pu-241 -7 A
145 0o00 t
145 000 31

145 000 53

23E+03 + 3O 123E+03
E+Ov 3 t7E+OS

Pu-242
Ra-226
Ra-228
Ru-106
Se-79
Sn-126
Sr-90
Tc-99
Th-229
Th-230
Th-232
Tih208
U-232
U-233
U-234
u-23s

29,50a
3 29,508 45 29.508 4 9 49E-04 9 49E-04

5 9024E-07 29,508 45 .+00 1 74E-02 1 74ES-2

. -r-M I IIF-1711 t 15-01-O3 9140E-06
1 9184E-04
1 6671E-04
2 5126E+01

29,508 4
29,508 4

5 ------ EO
29,508 45 0 E+00 5 66E+00
29,508 45 0 OOE+00 4 925+00
29,50845 OOE+00 7 415E+0

4 92E+00
7 41 E+05

29,508 45 29,508 45 I

29,508 45 29.5o8 45 I

2 0E+02 2 05E+02
3 66EC-2 3 66-02

1442E-06 29,508 45 0 00E+OO 122E-01 1.22E-01

-4 2431 E-09 29,508 45
9 6478E-05 29.508 45
2 6103E-04 29,508 45
3 6128E-04 29,508 45

1 26E-03 1 13E-03 1265-
A 2A ShAAo_.n^,QC

145 a

00E+.0 7 70E+00
Z tA51,,
7 70E8
1 07E.0 00E+00 1 07E+01

1 270e-02:11 29 508R 45r
_ oP_ A. AA 50645

3 45 0 00E+00 3 77E+02
545 2 67E-02 1 70E+01

Thermal Power

Nominal Heat Bounding
Output Heat Output
(Watts) (Watts)
659E+504 6.62E.04

Total Total

5 7486E-04 29,508 45

M

U-236 2.3485E-04 29,508 45

U-238 1581E-04 29,50845
Y-90 2 5126E+01 29,508 45
Other Radionuclides
-,t. Template Seklcon^. Sumnnary. Binup Surnssry. anit Chb

ITemplate Selection Summary

1 45 0 WOE+00 6 93E+00

29,508 45 3 32E-03 3 42E+00 3 42E+00
29,508 45 0 E+00 7 41E+05 7AlE+05

2 07E+06 2 07E+06

6931

kg t%-'S Dt o w e
-

K- Basls tor Parameter Drffere.^|_es:=AA cra^. S Ulled
1-roin Si-Li I use. fl'-.- -,

Reactor Moderator FAST itwrst Cas)

Fuel Cladtdig ZIC SSTlnconel
SOL HM Constiuents Oer U Th & Pu

Bo01 Enrichment % 0 to 100

Ths lW d dnlt dosewy .ilch any exisin leplatis, tefree Ite worst case ierniqale was used

_

Bumup Summary (MWd)9
From SFD | Estimated

Nominal 29 508 4!
Bounding 29 50841

jBases for bumup used in estimate:

Nomnxal tumup set equal to trdNg bmi

4i Burspg ^esterated by asrin3t BOL heawv metw mass was lwue EOL

Estimated Buinup/
Bumup Muliptier Given Bumup Estimated EOL HM/Given EOL HM

14.21-----5-6 7
Nominal

Bound ng_
t4211
.7 ^-

'Reactor shutdown, core removal storage, sappmng or other iate confirming that irradiation ceased [or fW

'Total burrup Ior ait fuel associated wifr this woriksheet must be divided by BOL heavy metal mass to get speofic bumup values (MWdiMT)

March 2003
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Fuel Radionuclide Inventory Worksheet
L Fuel and Template Iofornmation; -

Fuel Name. DRCT
SNF ID# 701

Fuel Units 8 Descr 2856- ROD
Heavy Metal Mass BO.L=6338 892kg EOL=6144 97kg
ROD Storage Site- INEEL

'Fuel decay start date 1981
Estimates as of- 2010

Template PWR (Light Water, Zirc, 0 to 5%., U)
'Template Bumup(MWd) 61 92

Template BOL Heavy Metal Mass (MT) 0 00176911
Ternotate Decav Tme- 25 -er

Estimated
Canister usage

1 350

II. Estimates -, -. m X. x, b Yn Yb Gamma Sources

CiMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel
Template Fuel Bumup (MWd)O Bumup (MWdf (C) Inventones(Ci) Inventones(Ci)

Photon Total
Energy Photons/sec
Group (bounding)Radionuclide

Ac-227 - , - - -- -- - - -- - I- -
- -iOUll 00oon I U V %,0u 3.3 U IAut+LA 12dtJ-l)4 1 49E-U4 I Avt. MeV

70 224,650.33 0 OOE+00 2 44E+04 2 95E+04 I o00so
3 0

5.
5.
a.

00E+00 5 58E+01 6 75E+01 I 00250 3 094E+15
i 1 16E+02 1 41 E+02 I 00375 2 994E+tS

1 08E+01 0 0575 3 267E+15
CI-36 8 0297E-07 E-01 o 0850 1 731E+15
Cm-243 1993E-04 185.91970 224.650 33 0 01250 1264E+15
Cm-244 7.1851 E-02 1 85,9119 70 224.650 33 0 00E+0C 1 486E+15
Co-60 95220E-03 185,91970 22465033 000E+00 1 77E+03
Cs-1 34 1-1662E-03 185,919 70 224,650 33 0 00E+00 2 17E+02

6 376E+14
o 1465E+16

185,919 70 224,650 33 0 00E+00 2 68E+00 3 24E+00 O
224,650 33 0 00E+00 3 27E+05 3 95E+05 I

02E+04 17500 8 5S9E+12
Eu-1 55 7 1479E-03 1t5.919 70 61 E+03
Fe-SS 6 1919E-04 185.919 70 224.650 33
H-3 36386E-02 185,91970 224,65033
1-129 98288E-07 185,91970 224,65033
Kr-85 5 3844E-02 185,919 70 224.650 33
Np-237 I 0546E-05 185,91970 224,650 33

0 OOE+00 76E+t
0 00+00 83E-C

22500 1 581E+09
2 7500 1 777.E+9
35000 2.328E+08
5.0D00 9 951 E+07
7 ODO0 1 147E+07
11 0000 1318E+06

0 OtE+00 OOE+04 1 21EE+( Li0 OOE+00 96E+00 2 37E+00
185,91970 224,650M3 OOE+00 2 11E-04 2 55E-04

0 OOE+00 625E-06 7 55E-06
Pm-147
Pu-238 8 0669E-02
Pu-239 1 1626E-02 185.91970 224,650 33

1 15E+03
1 81 E+04
2 61 E+03
3.39E+03
3-27E+05

LUPu-240 185,919 70 224,650 33 0 0OE+00 2 81E+03
165,91970 224,65033 00OE+00 271E+05

Ra-226 1.1392E-10
o 1 44E+01

2-56E-05
Ra-228 5 1841E-12
R .u. .1I IARU 

19 . 185,919 70
Ru-1I 06 a s l c-ui 185.91970 224.65033 OOE+00 1.10E-01
Se-79 12379E-05 185.919 70 224.650 33 0 OOE+00 2 30E+00

2 5210E-05 185,919 70 224,650 33 0 OOE+00 4 69E+00 5 66E+00
170 224.650 33 0 OOE+00 216E+05 2 61E+05

Th-229 - 8 5691 E-11
Th-230 1 4493E-08
Th-232 5 2923E-12
Tl-208 1 9202E-07
U-232 5 2083E-07

185,91970 224.650 33 OOlE+00 7 32E+01
185,91970 224.65033 OOE+00 1 59E-05
185.919 70 224,650.33 0 OOE+00 2 69E-03
185.91970 224.65033 OOE+00 9 84E-07
185,919 70 224.650.33 0 OOE+00 3 57E-02

8 84E+01

1:

1

93E-05

U-233 2 4386E-08
4 7012E-05
-1 4492E-06

185.919 70 224,650A33 0 OOE+00 9 68E002
185,919.70 2241650 33 0 OOE+00 4 53E-03
185,91970 224.650 33 0 00E+00 8 74E+00
185,91970 000 360E-01 910E-02 360E001

Thermal Power

Nominal Heat Bounding
Output Heat Output

(Watts) (Watts)

5 10.E03 6 16E.03
Total Total

U-236 75759E-06 165.919 70 224,65033 000E+00 141E+00 170E+00
-2 6129E-07 165.919 70 0 00 2 07E+00 2 03E+00 2 07E+00
1 1631E+00 185,91970 224,65033 0OOE+00 216E+05 261E+05

3 14E+05 3 80E+05 -

Template Selection Summary
Basis for Parameter Differences:From SFD

Reactor Moderator UGHT WATER
Fuel Claddng ZIRC

80tL HM Constituents
BOL Enrichment % 2 631414t12

t Ll L1
U

Oto5

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

Nomin 18591970 184 411 03 Nomneal tfme taken deecy kon SFD0 (tCmeed to MWd)
Bounding 224 650 33 368 822 06 BowdCr buDnip Lee recf from SFD (cornverted i MWd)

Checks

Estimated Bumupt
B up Mut lir Given Bumup Estimated EOL HMIGiben EOL HM

Nominal 0 84 O 99| 0
Boundingm 101 1 64

'Reactor shutdown, core removal storage. shipping or other date contrmingthat irradabon ceased tore ue

'Total burnup for at fuel assomated with this worksheet must be dvided by 8OL heavy metal mass to get specific bunmup values (MWdu n)

Li
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Fuel Radionuclide Inventory Worksheet

L Fuel and Template Information
Fuel Name DRCT

SNF ID s 756
Fuel Units & Descr 6936 - ROD
Heavy Metal Mass BOL=15512 364kg EOL=15006 036kg
ROD Storage Site INEEL

'Fuel decay start date 1981
Estimates as of 2010

Template PWR (Light Water Zrc 0 to 8'. U)
aTemplate Bumup(MWd) 61 92

Template BOL Heavy Metal Mass (MT) 0 00176911
Template Decay Time 25 years

Estimated
Canister usage

18x1 5'
8 50

lI Estimates 0 I m x. Xb b Y. Yb i Gamma Sources

Photon Toftal
Cl/MWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec

Template Fuel Bumup (MWd) Bumup (MWd)
t  

(Ci) lnventones(CI) Inventones(Ci) Group (bounding)6-Radionsuctide
Ac-227 6 6376E-10 3 0 00E+00 3 20E-04 6 39E-04 Avg MeV

000E+00 6.33E+04 1 27E+05 I 00150 6549E+16-- Am-241
Am-242m 1.493 98 962.987 96 0 00E+00 1 45E+02 2 89E+02 I 00250 1 326E+16

-04 481.493 98 962.987 96 0 OOE+00 3 02E+02
4 7965E-05 481.493 98 962,987 96 0 OOE+00 2 31 E+01
8 0297E-07 481,493 98 962,987 96 0 00E+00 3 87E-01

Cm-243 3 1993E-04 481,493 98 962,987.96 C

4
03E+02 I 00375 1284E+16

Cm-244 7 1851E-02 481,493 98 962,987 96 0
Co-60 9 5220E-03 481,493 98 962,987.96
Cs-134 1 1662E-03 481,493 98 962,987.96
Cs-135 1 4433E-05 481,493 98 962,987.96

0
0 3750 2 733E+15

E+02 12E+03 0 5750 6280E+16
0 00E+00 6 95E+00 1 39E+01 I 08500 1240E+1s

Cs-137 ; 0 00E+00 8 48E+05 1 70E+06 I 12500 1 674E+15

Eu-154 18.493 98 962,987.96 0 00E+00 2 18E+04 4 35E+04 I 17500 3669E+13
481,493 98 962,987.96 0 000+00 3 44E+03 6 88E+03 1 22500 6 776E+09

E-04 481,493 98 962,987 96 0 00E+00 2 98E+02

J Kr-85

3 6386E-02 481,493 98 962,987 96 0 00E+00 13
9 8288E-07 481.493 98 i 4 73E-01

2 59E+045 3844E-02 481,493 98 5 19E+04 | 70000 4917E+07

Np-237 1 0
Pa-231 1 1

5 08E+00 1 02E+01 I 11 0000 5648E+06
962.987 96 0 00E+00 5 47E-04 1.09E-03

, Pb-210
Prr,147
P"2Pu-238

- Pu-239
Pu-240

962.987 96 0 00E+00 62E-05 3 24E-05
481.493 98 962.987 96 0 00E+00 47E+03 4 93E+03
481,49398 962,98796 000E+00 380E+04 7.77E+04

1 1626E-02 481.493 98 962.987 96 0 OE+00
----- -- --- h~ --- -- U -

1 bU51097-0 481,493j 98 962,987 95 0 00E+0

Pu-241 1 4567E+00 481,493 98 962,987 96

60E+03 1.12E+04
27E+03 1 45E+04
01 E+05 1 40E+06
09E+01 6 19E+01

549E-05 1 10E-04
Pu-242 6 4260E-05 481,493 98
Ra-226

__ Ra-228
Ru-1 06
Se-79
Sn-126

1 1392E-10
5 1841E-12
5 9012E-07
1.2379E-05
2 5210E-05

0 00E+00 .50E-06 4 99E-06
E+00

481.A9398 962.98796 000E+00 2 84E-01 5 68E-01
481,493 98 962.987 96 0 00E+00 5 96E+00
481,49398 962,987 96

Sr-90 1 1630E+00 481,493 98 962,987
Tc-99
Th-229
Th-230
Th-232
TF-208
U-232
U-233
U-234
U-235
U-236
U-238
Y-90
Other Radionucihdes

3 9357E-04 481,4931 90E+02 3 79E+02
0 00E+00 4 13E-05 8 25E-05

7 96 0 00E+00 698E-03 1 40E-02
11,493 98 962.987 96 0 00E+00 2 55E-06 5 1OE-06

481,493 98 962,987 96 0 00E+00 925E-02 1 85E-01 _

481.493 98 962,987 96 0 00E+00 2 51 E-01 5 02E-01 Thermal Power

481,493 98 962,987 96 0O0E+00 17E-02 2 35E-02 Nomlnal Heat Bounding
481.49398 962.98796 000E+00 226E+01 4 53E+01 Output Neat Output

-1 4492E
7 5759E
-2 61295
1 1631E

n Suinsa. R

E-06 481,493 98 0 00 9 81E-01 2 83E-01 9 81E-01 (watts) (Wafts)
E-06 481,493 98 962,987 96 0 00E+00 3 65E+00 7 300+00 t.32E+04 2.64E.04

E-07 481,493 98 0 00 5 06E+00 4 94E+00 5 06E+00 Total Total
+00 481,49398 962,98796 0OE+00 5600.05 1 12E+06

813E+05 1 63E+06

unrinp Sunuiary. ancd (3secs , , , , 5 p . I

v

Reactor Moderalorl UGHrTWATER
Fuel Cladding ZIRC

BOL MHM Constituents U
OL Enichment % 2 925317534

Used
IGHT WATER

ZIRC
U

0to

Basis for Parameter Differences.

Bumup Summary (MWd)' Basis tor bumup used in estimate
Fromn SF0 Estrmnated

Nornh-l | 454977641 481 48398 rINcineia b.up calculated irom the heavy ietal nass destroyedi
Bounding 549 758 18t 962 987 9tBourdng burmup assufned Is be tWce ormnal buWmip

Checks

Estimated Bumup/
Bumup Muftiplier Given Bumup Estimated EOL HM/Given EOL HM

Nominal 0 89 1 06 10
Bounding | 1771 1 7

'Reactor shutdown core removal sdorage, shippmg or other date confhrming tha8 irradaborn ceased for tuel

rTotal bumup for all fuel assooated with tis worksheeet must be drwded by OL heavy metal mass to get speoffic bumnup values (MWdlnT)

- --
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Fuel Radionuclide Inventory Worksheet

L Fuel and Tempgilate -ao
Fuel Name. DRESDEN I (EO0161)

SNF ID , 928
Fuel Units & Descr 1 - 6 X 6 ROD ARRAY
HeavyMetalMass BOL1115kg EOL=109853kg
ROD Storage Site: INEEL

'Fuel decay start date 1973
Estimates as of, 2010

Template PWR (Ugght Water, Zirc 0 to 5% U)
'Temptate Bumup(MWd) 61 92

Template 0OL Heavy Metal Mass (MT) 000176911
Template Decay Time 35 years

Estimated
Canister usage

Bare Fuel Transfer

IL.Estimates - in X. r mX.x b Y. Yb Gamma Sources
Photon Total

CVMWd Frorn Nominal Bounding Fuel Initial Activity Nommnal Fuel Bounding Fuel Energy Photons/sec
Radionuclide Tempolate Fuel Bumup (MWd)' Burnup (MWO) (Ci1) inventtonies(C4) Inventones(CI) Group (bounding)
Ac-227 825758E-10 1,566522 3,132 44 000E+00 37E-06 2 75E-06 Avg Me3
Am-241 14352E-01 1,56822 3,13244 OOOE+00 2.25E+02 450E+02 00150 168sE+14
Am-242m 28698E-04 1,56622 3,13244 0000+00 4 49E-01 899E-01 00250 3.399E+13
Am-2U3 62565E-04 1,566.22 3,132 44 0 00E+00 9 80E-0 I 96E+00 0 0375 3242E+13
C-14 1 47901E-05 1,566.22 3,13244 0 00E+00 7 50E-02 4 50E-01 0 0575 3745E+13
Cl-36 B 0297E-07 1,566.22 3,13244 0 00+O0 2126E-03 2 52E-03 12500 2t986E.13
CE-243 2 5081E-04 1,566.22 3,13244 0 00E+00 393E-01 7 86E-01 01250 16309E+13
CEn-244 4 901E-02 1,56622 3,13244 000E+00 2 76E+00 I 54E+02 02250 1617E+13
Co-60 25581E-03 1,566822 3,132 44 000E+00 401E+00 8 01 E+00 00375 6954E12
Cs-134 4 0536E-05 1,566.22 3,13244 D00E+00 635E-02 127E-01 00750 23617E+14
Cs-135 14433E-05 1,566.22 3,132 44 000E+00 2 26E-02 452E-02 00800 9228E012
Cs-137 13979E+00 1,566.22 3,13244 000E+00 219E+03 438E+03 17200 2192E012
Eu-154 20203E-02 1,566.22 3,13244 000E+00 316E+02 6 -33E+01 17500 6.582E+10
Eu-155 13768E-03 1,566.22 3,132 44 0006+00 277E+40 554E+00 2.2600 1060E+07
Fe-55 483136E-15 1,566.22 3,13244 000E+00 6 76E-02 1 35E-1 27500 171E+07
H-3 20769E-042 1,56622 3,13244 0OOE+00 325E601 651.E4+ 3so0o 2236E+06
1-129 98288E4-07 1,566.22 3,13244 0 00E+00 1 54E03 308E23 50000 9560E+05
Kr-85 21 214E6-2 1,566.22 3,13244 0006E+0 442E+01 3 84E+01 70600 t02E+05
Np-237 1 1218E5-0 1,566.22 3,13244 000E+00 1276E-02 374602 110000 1265E+04
Pa-231 1 3036E-09 1,566.22 3,132 44 0 00E+D0 2 04E1 6 4 08E2 6
P-210 865078E-11 1,566.22 3,132 44 000E+00 133E-07 267E-07
Pm-147 326531E04 1,566.22 3,13244 0 00E+00 572E-01 114E+00
Pu-238 745624E-2 1,566.22 3,13244 000E+00 17E602 2 34E+02
Pu-239 1 1623E02 1,566.22 3,13244 0000E+00 1 82E-01 3 64E01
PU-240 1 5132E-02 1,566.22 3,132 44 0 006+00 2 374E+01 4 74E8 1
Pu-241 90036E-01 1,56622 3,13244 000E+00 1 41E4+03 282E+03
Pu-242 64260E-045 1,56622 3,13244 0006+00 61 6-014 1 230601
Ra-226 1 2804E-10 1,566.22 3,13244 000E+00 3 57E-07 714E-07
Ra-228 5 2713E-12 1,566.22 3,132 44 0o00E+0 826E-09 I 65E-08
Ru-106 6 1160E-10 1,566.22 3,13244 0006D0 958E-07 1 96E-06
Se-79 1 237E4-05 1,56622 3,132 44 0 00E+00 1 94-02 3 88E4-02
Sn-126 2 524 E-05 1.56622 3,132 44 0 00E+00 3 9E-042 7 90E32
Sr-90 9 1667E-01 1.56622 3,13244 0006+00 I944E+03 2887E+03
Tc-99 39357E-44 1,56622 3,132 44 0 00E+00 616E-01 15t23E+00
Th-229 1 2057E-10 1.56622 3,132044 03E+0 1 89E-07 3678E-07
Th-230 2 1043E408 1,566.22 3,132 44 000OE+D0 3 30E405 6 59E405
Th-232 52972E-12 1.56622 3,13244 000E+00 830E-09 1 66E-08
T-208 1 7474E-07 1,56622 3,132 44 0 39E+00 2 74E-04 3 47E4-0
U-232 4 7369E-0 1.56622 3,132 44 0 00E+00 7 42E4+4 2 48E03 Thermal Power
Ut233 2 5097E08 1u566t22 3e132 4 0 20E+0 3 93E45 7 86E405 Nornnal Heat Bounding
U-234 5 OOOOEE45 1,566.22 3,132 44 0 00E+00 7 83E402 1 57E-01 Output Heat Output
UJ235 -1 4489E406 1,566.22 0 00 3 62E-03 I 35E403 3 62E403 (wafts) (Watts)
U-236 7 5824E406 1,566.22 3,132 44 0 00E+D0 I119E402 2 38E402 3 50E+lt1 7.21E+01
U-238 -2 6129E407 1,566.22 0 00 3 69E-02 3 65E402 3 69E402 Total Total
Y-90 9 1699E-01 1.566.22 3,132 44 000OE+D0 I144E+D3 2 87E+03
Otiter Radionuclides 2 10E+03 4 20E+03

I1. Template Seetion Stminr.v, Bunnup SunNUS. and ChWcks .e - I
Template Selecton Summary

From SFi Used Basis for Parameter Dhiferences,

Fuel Claddiog ZIRC ZIRC

BOL HMo eris tioTentr E U U
OL Enrichment % 1 50044843 0 to 5

Bumup Summary (MWd)
5  

Basis for burnup used in estimate:
From SF0 Estimated

Nominal 153313 1,566.2 Nemnal bumit caialetd lrss 1e heavy metal mats des"oyrd
Bounding | 3,13244 fiuee bang assaed bt be t*wce romeal bogW

Checxs

Estenated Buomulat
Bumup Mutipier Gwen Bumup Estimated EOL HMlven EOL HM

Nominal 0 40 10 100
Boundmng 0 o 81

'Reactor shutdown core removal storage, shipping or other date conflimng that ilaclatson oeased for fue

2Total bumup for all fuel assoctated withth is wolksheet must be dvided by S0L heavy metal mass to get speofic bumup values (MWd`MT)
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Fuel Radionuclide Inventory Worksheet

L Fuel and Template Information ,
Fuel Name DRESDEN I (UN00654)

SNF ID U: 47
Fuel Units & Descr: 1 - 6 X 6 ROD ARRAY
HeavyMetalMass BOL=58847kg EOL=57281kg
RAD qtirace Snie INEEL

'Fuel decay start date 1973
Estimates as of 2010

Template PWR (Ught Water Zirc 0 to 5% U)

ITempiate Bumup(MWd) 61 92
Template SOL Heavy Metal Mass (MT) 0 00176911

Estimated

Canister usage
Bare Fuel Transfer

Template Decay Time 35 years

11. Estimates m x2 Xb b Y. yb I Gamma Sources
I f L L-

rnul

Radionuclide
Ac-227
A_-241
Am-242m

CiMWd From
Template

8 7758E-10
1 4352E-01

Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Ene

Fuel Burnup (MWd)
2 

Burnup (MWd)f (Ci) Inventories(Cil) Inventones(CI) Gro

1.489 19 2,978 38 OOOE+00 131E-06 261E46 Avg

1.48919 2.97838 0 00E+00 2 14E+02 4.27E+02 0 01

1.489 19 2,978 38 0 00E+00 4 27E-01 8 55E-01 Onn

rgy Photons/sec
up (bounding)

50 1 603E+14
50 3232E+13
175 3 082E+13

2 8898E-04
Am-243 6 2565E-04 2,978 38 0 00E+00 7 13E-02

2,978,38 0 00E+00 7 13E-02
uuo

C-14 1 3E0 0 0575 3 561 E+13
2 39E-03 00350 1 793E+13

CI-36 1.48919 2,978.38 0 0OE+00r
- Cm-243

- Cm-244
Co-60

1.489 19 2,978 38 ° ° 7 47E-01 0 1250 1244E+13

1,489 19 2,978 38 E+01 1 46E+02 0 2250 1 253E+13

2 5581E-03 1,489 19
4 0536E-05 1,489 19

0

0

3 81 E+00
6 04E-02 1,21E5-

7 62E+00

1 4433E-05 1,489 1 00E+00 2 15E-02

0 3750 6 61 2E+12

0 5750 1 538E+14
0 8800 2127E+12
12500 2090E+12
1 7500 6 258E+10
2.2500 1 008E+07

Cs-1 37 1 3979E+00 00E+00 2 08E+03

Eu-1 54 2 0203E-02 2,978 38 0 00E+00 3 011E+01
2.978 38 0 00E+00 2 63E+00 o

Eu-155 1 7684E-C

H 3rFe-55
It H-3

I-129
Kr-85

._"

i- r2

4 119 2.978 38 0 00E+00 f E-41 2 7500 2 065E+07

1.489 19 2,978 38 0 00E+00 6 19E+01 l SX 9 2 t26E+06

E-07 1,489 19 2,978.38 I 2 93E-03 5 0000 90O^9E+OS

2 8214E-02 1,489 19 2.978 38 20E+01 8 40E+01 70000
* - - - - - - 67E-02 3 34E-021.1218E4)5 1.489 IV t1 00

1 .3036E-09
8 5078E-1 1Pb-2120

i Pro-147

U__ Pu-238
Pu-239
Pu-240
Pu-241
Pu-242
Ra-226
Ra-228
Ru-106
Se-79
Sn-126
Sr-90
Tc-99
Th-229
Th-230
T-, ^.

2,978 38 0 OOE+00
2,978 38 0 OOE+00
2,978 38 0 OOE+00
2,978 38 0 OOE+00

3
7
Ti
-i

1 94E-06 3 88E-06
I 27E-07 2 53E-07
5 44E-01 1 09E+00
1 11E+02 222E+02
1 73E+01 3 46E+01
2 25E+01 451E+01

1,489 19
I 489 la 9 978 38A n

, ~ ~ ~ ~ ~ ,7 38o: |U __
-02 1.489 19 2,978 38

9 0038E-01
6 4260E-05
2 2804E-10
5 2713E-12
6 1160E-10

1,48919
1,489 19
1,489 19

0

0 1 34E+03 2968E+03
6
Ti
-i

91E-01
i79E407

1,4 1919 2,978,38 0 OOE+00 7.85E-09

1919 2,97838 OOE+00 911E-07
1919 2.978 38 0 OOE+00 1 64E-02

1,489 19
1,489 19
1,489 19
1,489 19

7 51E-02

1 2057E-10
2 1043E-08
I 2972F-12

2,978 38 0 00E+00
2,978 38 0 OOE+00
2,978 38 0 OOE+00 :
2.978 38 0 OOE+00

5 86E-011 17E+00
80E-07 3 59E-07

1 3E-05 627405
7 89E409

TI-208 1 7474E-07
U-232 4 7368E-07
U-233 2 5097E-08
U-234 5 OOOOE-05
U-235 -1 4489E-06
U-236 7 5824E-06
U-238 -2 6129E-07
Y-90 9 1699E-01
Other Radionuclides
11. Template Selection Summary, Burnup S.e
Template Selection Summary

2.978 38 0 OOE+00 2 60E-04
2,978.38 0 OOE+0O 7.05E-04 E43 Thermal Power

2,97838 0 000+00 374E-05 7 47E405
2,978.38 0 OOE+00 745E-02 1 49E-01

Nominal meatt Bounding
Output Heat Output
(Watts) (watts)910-03 0000+0

1,48919 000 1191E403 OOOE+O t91E403

919 2,978 38 0OOE+00 1 13E-02

919 000 I95E-02 1 91E-02
919 2,978 38 0 OOE+00 1 37E+03

2 26E-02 3.43E+01 8JSE+01
1 95E-02 Total Total

2 73E+031 .489
3 4 00E+03

Basis for Parameter Differences:From SF0 I_

Reactor Moderator E Gj{TWATER ULGKi

Fuel Clatdding ZRC
SOL HM Constituents I U

BOL Enrichment % 1 5005013 C

t WATER
~IRCI
U I~
l o 5

1R.asis for bumun used in estimate:Bumup Summary (MWd)'

Nominal [=
Bounding

= Estimated

148919
2.978 38

Checks

Estimated Bumup/
Bumup muftiplier Glven Bumup

Nomhmalnl | 072 1 81

'Reactor shutdown core removal. storage, shipping or other date corfirming iau irrackataon ceased or hbel

'Total burnup for all fuel asscoated wih thts worksheet must be dIvded by BOL heavy metal mass to get speciac bumup values (MWCI/MT)
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Fuel Radionuclide Inventory Worksheet
L Fuel and Template Infunv natioa ,

Fuel NHne- DRESII, HBR, BR 3 BRP TMI
SNF ID r. 50

Fuel Units & Des<r 1 - CANISTER OF SCRAP
Heavy Metal Mass BOL EOL=19 608kg
ROD Storage Site INEEL

'Fuel decay start date: 1979
Estimates as of 2010

Template PWR (LUght Water, Zirc, 0 to 5% U)
Tremtate Bumup(MwVd) 6192

Template SOL Heavy Metal Mass (Mt) 0 00176911
Temolate Decay Time 25 years

Estimated
Canister usage

001 1

1. Estimates' I m xb b Y. Yb Gamma Sources

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

Radionuclide Template Fuel Burnup (MWd9 Bumup (MWd) (Ci) Inventones(CI) Inventones(Ci) Group (bounding)
Ac-227 6 6376E-10 18,646 28 18,646 28 0 00E+00 1 24E-05 1 24E-05 Avg. MeV
Am-241 I 3144E-01 1864628 18,64628 000E+O 245E+03 245E+03 00150 126SE415
Am-242m 3 0039E-04 18,64628 18,64628 0 OOE+O 5608+00 5 60E+00 00250 2568E+14
Am-243 6.2629E-04 18,64628 18,64628 0 00E+00 1 17E+01 1 17E+01 00375 2485E.14
C-14 47965E-05 18,646.28 18,64628 000E+00 894E-01 894E-01 00575 2.711E+14
Cl-36 8 0297E-07 18,64628 18,64628 000E+00 1.50E-02 1 50E-02 00850 1437E+14
Crn-243 3.199E-04 18,64628 18,646 28 0 00+00 597E+00 597E+00 01250 18050E+14
Crn-244 73851E-02 18,646.28 18,646 28 0 00E+00 134E+03 134E+03 02250 1233E.14
Co-60 9 5220E-03 18,64628 18,646 28 000E+00 1 78E+02 1 78E+02 003750 5294+13
Cs-134 1 1602E-03 18,64628 18,646 28 000E+00 217E+01 217E+01 05750 1216E+15
Cs-135 I 4433E-05 18,64628 18,64628 000E+00 269E-01 269E-01 7 85oo 2400E+13
Cs-137 17603E+00 18,646 28 18,646 28 000E+00 3 28E+04 328E+04 12500 3242E+13
Eu-154 45203E-02 18,64628 18,64628 000E+00 8 43E+02 8 43E+02 17500 7104E+t1
Eu-lSS 7 1479E-03 18,64628 18,646,28 000E+00 133E+02 133E+02 22500 t312E+08
Fr-.4S 6 5919E-04 18,64628 18,64628 000E+00 2 15E+0 1 27500 475E+08
H-3 3 6386E-02 18,646 28 18 646 28 0 00E+00 6 78E+02 6 78E+02 35000 1 s32E+07
1-129 94828E0-07 18,64628 18,64628 000E+00 1 83E-02 1 83E-02 0 8259E.M
Kr-65 5 3844E-02 18,64628 18,64628 000E+00 1280E+03 2 12E+03 760 921E+05
NR-237 10546E-05 18,646 28 18,64628 000E+00 197E-01 197E-01 8 I tos4E-05
Pa-231 11370E-09 18,64628 18,64628 000E+00 2 12E-05 212E-05
Pb-210 33624E-11 18,64628 18,64628 000E+00 627E-07 627E-07
Pm-147 51211E-03 18,64628 18,64628 000E+00 955E+01 955E+01
Pu-238 80669E-02 18,64628 18,64628 000E+00 1 50E+03 2178E+03
Pu-239 3 1626E-02 18,64628 18,64628 000E+00 2 17E+02 217E+02
Pu-240 I 5097E-02 18.646 28 18,64628 000E+00 282E+02 2 82E+02
Pu-241 1 4567E+00 18,646 28 18,64628 0 00E+00 2 72E+04 2 72E+04
Pu-242 64260E-05 18,64628 18,64628 0 00E+00 20E+00 1920E+00
Ra-226 1 1392E-10 18,64628 18,64628 000E+00 212E-06 212E-06
Pa-228 5 1841E-12 18,646 28 18,64628 0 00E+00 9 67E-08 967E-08

u-106 5 9012E-07 18,64628 18,64628 000E+00 1 40E-02 1 4OE-02
Se-79 4 2379E-05 18,64628 18,64628 000E+00 231E-01 231E-01
Sn-1 26 2 521 OE45 18,646 28 18,646.28 000OE+00 470E-01 4 7OE-1

SU-90 -1630E+00 18,64628 00 0210E+00 217E+04 2.71E+04
Tc-99 3 9357E-04 18,646 28 18,64628 0 00E+00 7 34E+00 7.34E+00
Th-229 26912E-11 18,64628 0 00E+00 1 60E-6 18 6O-0E6
Th-230 1 4493E1 8 18,646 28 18,64628 0 00E+00 2 70E44 2 70E4
Th-232 S 2923E-12 18,646 28 10,646.28 0 00E+C0 9 87E-08 9 87E408

T-208 1 9202Ed7 18n646u28 8,646u28 00E+00 356E843 358+E43
U-232 5 20-33E407 18,646 28 1 8,646.28 0 00E+00 9 71E403 9 71E403 Thermal Power

U-233 2 4386E408 18,64628 18,646.28 000OE+00 455E404 4 55E404 Nominal Host Bounding

U-234 4 7012E-05 18,646 28 18,646 28 000OE+00 8 77E-01 8 77E-0t Output Heat Output

U-235,- -1 4492E406 18,646 28 0 00 2 71E403 0 00E+00 271E403 tWatts) (wafts)

U1-Z36 7 5759E-06 1 8646.28 18,646-28 0 00E+00 1 41E-01 It41E-01 st1IE+02 s11IE+02

U-238 -2 6129E407 18,64628 a000 I128E-02 768E403 1.28E402 Total Total

Y-90 1 1631E+00 18,646 28 18,6628 000DE+00 2 17E+04 2.17E044

Other Radionucides 3 15E+04 3.15E+04

111. Template Seletion Sumnmry. Burnup SummNry. and Checks >

Template Selecton Summary

From SFD Used Basis for Parameter Differences:
Reactor Moderator UGHT WATER UGHT WATER hs Ternplate was ueed tor te Vlowrb reasons

Fuel Cladding ZIRC ZIRC s matches n alt parameters excepl erdet (urer)
BOL HM Constituents U U

8OL Enrichment % o to S

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

Nominal 19 646 2IN al Sine sel equal lh bhadneg -se
Boundmg 1i 646 28zBouncing bun"p estated by assurmi 6BL heavy metal mass was tWe EOL

Checks

Estimated Bumup/
B up M ltI Given Bumup Estimated EOL HM/Given EOL HM

Nominal 13 58159
Bounding I13 58

'Reactor shutdown, core removal, storage. shipping or other date coihminig that Ifaciaibon ceased Ior fuel

'Total burnrup or al tuel associated with ths worksheet must be divided by 8OL heavy metal mass to get specihc burmup values (MWdMT)

[I
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Fuel Radionuclide Inventory Worksheet

L Fuel A Template lofmalsou ,,

Fuel Name E8R-II NITRIDE FUEL EXPER
SNF ID# 363

Fuel Units & Descr: 64 - ROD
Heavy Metal Mass BOL= EOL=9 587kg
ROD Storage Site INEEL

'Fuel decay start date 1994
Estimates as of. 2010

Template FFTF (FAST SST 10 to 30% Pu & U)
5
TemplateBumup(MWd) 50112

Template BOL Heavy Metal Mass (MT) 0 0329181
Template Decay Time 15 years

Estimated
Canister usage

032

1.,Estimates. ' I , x b X. b Y Gamma Sources

CivMWd From
TemolateOniiil..4hd

....... w.-

Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

Fuel Bumup (MWd)
t 

Burnup (MWd)
2  

(Ci) Inventones(CQ) Inventones(Ci)

833 80 1,563 38 0 0WE+00 1.1SE-09 2 15E-09

833 80 1,563 38 2 01E+01 8 64E+01 t 44E+02
833 EU 1b e lq Uo nnnFUnnU1

Photon Iota
Energy Photonelsec
Group (bounding)

Avg MeV
0 0150 7.854E813
00250 1 695E+13

Ac-227
Am-241
Am-242m 833 80 1,553 38 U WC., J I--co

A5'5 PI)- I S3318 IAm-243
C-14
Ct-36
Cm-243
Cm-244
Co60

8 68E-01 I 00375 1 939E+13
c : 7 ou . ,zw 9H

2 6141E-05 833 80 1,563 38 I 18E-02 09E-02 I 00575 1 647E+13

3 4243E-10 833 80 1,563 38 2 66E-07 5 35E-07 0 0850 9 659E+12

6092E-04 833 80 2 S51 E-01 03E+0tt I 0 1250 7213E+12

9933E-03 833 80 0 OOE+00 2 50E+00

5934E-02 8 0 wOE+w- 1 33E+01
4 68E+00 0 2250 7 314E.12
2 49E+41 I 0 3750 3 760E+12
7 46E+O I 0 5750 14256E+14

7~ ~ 8500o so 4 2DSE+12Cs-134 6356E-02 1,563 38 0 0wE+^w 3 87E+01
1.563 38 0 0wE+wO 3 98E-02Cs-1 35 7E

Cs-137 3 80 1.563 38 0

Eu-154
Eu-155
Fe-55

833 80 1,563 38 0
a

O0E+OO 1 76E+03
OOE+00 4 01E+01
00E+OO 5 71E+01

130E+03 1 2500 3661E+t2

7 52E+01 17500 6015E+10

6 8447E-02 833 80 1,563 38 07E+02 2.2500 2 024E+09

5 8479E-03 833 80 E+O0 4 88E+00 14E+00

" i H4 8 9300E-03 833 80

3. 1I-29 12891E-06 83380
Kr 7 0941E-02 833 80

Np-237 2 6541E-06 833 80

0 OE+00 7A5E+OO 40E+01

t1,5338 0OOE+00 1 07E-03
1,563 38 0 OOE+00 5 92E+01
1.563 38 0 OOE+OO 2 21 E-03

2 02E-C

2 750v 2 11 2E+08

3 5000 2.384E+07
5 0000 5 764E+04
7.0000 6.595E+03
110000 7.553E+02

Pa-231 4 1t563 38 0 OOE+00 4 08E-O

; P-21 0
Pm-147
Pu-238

3 80 1,563 38 147E-10
69E+02833 80 1,563 38

833 80 1,563 38
2 833 80 0 00

2 39E+01 I
1 35E+02

48E+01
65E+024 5520E-02

- - - - - - - - I 1 01E+02 t t6E+022 079UE-U2 8335` oV

Pu-24t
Pu-242
Ra-226
Ra-228
RU-106

-4 8316E-01 833 80
1.1052E-05 833 80
5 7471 E-1 3 833 80
5 4957E-17 833 80
1 4582E-02 833 80

0 00 3 76E+03 3 36E+03
1,56338 224E-02 316E-02
1,563 38 0 OOE+00 4 79E-10
1,563.38 0 OOE+00 458E-14

3 76E+03

8 59E-14
2.28E+01

1 0137E-05
4 3922E-05

833 80
833 80
833 80

1,563.38 0 OOE+O(
1,563 38 0 O0E+O(
1.563 38 0 0OE+O0
1t563 38 0 OOE+O0

8 45E-03 1 58E-02
0 3 66E-02 6 87E-02

6 36E+02 1 198+03Sr-90
Tc-99
Th-229
Th-230
Th-232
Ti-208
U-232

7 6329E-01
3 9412E-04
1 6457E-12
1 8822E-10

,56338 - 0 0OE+0 O 329E-01
1,53 38 0 00E+OO 1 37E-09
1,56338 0OOE+00 1-57E-07
I rS6 'A n OOE+OO 81 4E-14

6 16E-01

A.11 0A 1 53E-13
^ ^u | ,ow OV V VVVW

E-07 833 80 1,563 38 0 OOE+00

U-233
U-234
U-235
U-236

t A925E-06
2.1113E-10
1 9528E-06
-9 7920E-09
1 1570E-07

833 80 1.563 38 0 OOE+00
833 80 1,563 38 0 OOE+00
833 80 1,563.38 0 0OE+00

-i

24k
-4 8.24E-04
03 2.33E-03 I Thermal Power
07 3 30E-07 INominal Heat Bounding

3 05E-03
3 39E405

Outpts Heat Output
(watts) (Watts)833 E0 O0 2 57E-05

_ _ _ _ _ _ _ _ _ _

833 80 1.563 38 0 0u0
-1 n7114J o5 EU n rv
71 79349-1

7 6329E-01

833j 8" uW

9 65E-05 1 81E-04 25i2E01 419E+01
2 32E-03 2 478-3 Total Total

0 6 36E+02 119E+03
1818+03 3398+03 Ifhdes

833 80 1,563 38

ry. and Checks ' s t - -, -'T111'.

F
I emplune YelmA.Ln iumfar

From SFD
Reactor Moderator FAST

Fuel Cladding SST
OL NM Constituents Pu and U

8OL Enrichment %-

R.-.. .,, Pa-rafter nfferesces

FAST
SST

Pu and U

The Ter te was teed! lor Sie IslinMg reasoes
This el maldes onal pasanneirs except enndtevnnt luinkwn)

Burnup Summary (MWd)_ Basis for bumup used in estimate
From SF Estted

Nom nah l |833 aN abunw taken tran SFD and merled to tWd wsag 80=10 423kg

Bounding 1.563 3r n herse bvtaken banr SFD and converted lo Mr6d usen 8=10 423kg

Checks
Estimated Bumup/

Burup Multiplier Given Bumup Estimated EOL HM/Grven EOL HM

Nomil 0 531 10

Bounding 099
'Reactor shutdown core removal storage shvpping or other date confsmng that irradabon ceased for lue

2
Total bumcip for all fuel assocated with this wosksheel must be uivided by BOL heavy metal mass to get Specdfc burrup values (MWdIMT)
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Fuel Radionuclide Inventory Worksheet
L Fuel and Template Information - _ h -

Fuel Name: EBR-11 OXIDE FUEL EXPER
SNF ID #- 364

Fuel Units & Descr 992- ROD
Heavy Metal Mass: BOL EOL-=92 454kg
ROD Storage Ste INEEL

'Fuel decay satt datae 1994
Estenates as of 2010

Template FFTF (FAST. SST 10 to 30%- Pu & U)
'Template Bumup(MWd) 5011 2

Template SOL Heavy Metal Mass (MT). 0 0329181
Template Decay Time 15 years

Est iated
Canster usage

1 8x1O
496

11. Esbmrastes,.. m X, Xb b Y. Yb Gamma Sources

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

Radionuclide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Inventones(CI) Inventones(CQ) Group (bounding)
Ac-227 I 3735E-12 8.04082 20,10204 OOOE+00 1.10E-08 276E-08 Avg MeV
Am-241 79527E-02 8,04082 20.10204 1 94E+02 833E+02 1.79E+03 00150 1006E+15
Am-242m 21053E-03 8,04082 20,10204 0 00E+00 1 69E+01 423E+01 00250 2179E914
Am-243 1 0760E-04 8,04082 20,10204 000E+00 865E-01 2.16E+00 00375 2493E514
C-14 26141E-05 8,04082 20.10204 OOOE+00 2 1OE-01 525E-01 00575 21095E14
Cl-36 3 4243E-10 8,04082 20,102 04 0 OOE+00 2.75E-06 6 88E-06 00850 1 242E+14
Cm-243 66092E-04 8,04082 20,102 04 OOE+00 531E+00 1 33E+01 01250 9275E+13
Cm-244 29933E-03 8,04082 20,10204 OOE+00 2 41E+01 602E+01 02250 9405E+13
Co-60 1 5934E-02 8,040 82 20,102 04 0 OOE+00 1 28E+02 3.20E+02 0.3750 4 835E513
Cs-134 46356E-02 8,04082 20,10204 0 00E+00 373E+02 9 32E+02 0.5750 1 615E.15
Cs-t35 47693E-05 8,04082 20,10204 0OOE+00 383E-01 959E-01 0.8500 5407E513
Cs-137 2 1113E+00 8,04082 20,10204 000E+00 1 70E+04 424E+04 12500 4705E513
Eu-154 48092E-02 8,04082 20,10204 5OOE+00 3 87E+02 967E+02 17500 7733E+11
Eu-155 6 8447E-02 8,040 82 20,102 04 0 00E+00 5 50E+02 1 38E+03 22500 2 603E.10
Fe-55 58479E-03 8,04082 20,10204 5OOE+00 470E+01 1.18E+02 27500 2715E+09
1-3 8 9300E-03 8,04082 20,10204 0 05E+00 718E+01 1 80E+02 35000 3 064E+08
1-129 12891E-06 8,04082 20,102 04 005E+00 1 04E-02 259E-02 500OO 6771E+05
Kr-85 70941E-02 8.040 82 20,10204 OOE+00 570E+02 I 43E+03 70000 7752E+04
Np-237 26541E-06 8,04082 20,10204 5OOE+00 213E-02 534E-02 110000 8879E.03
Pa-231 4 8970E-12 8,040 82 20,102 04 0 00E+00 3 94E-08 9 84E-08
Pb-210 22170E-13 8,04082 20,10204 000E+00 1.78E-09 446E-09
Pm-147 23617E-01 8,04082 20,10204 5OOE+00 1 90E+03 475E+03
Pu-238 2 8636E-02 8,040 82 20,102 04 0 OE+00 2 30E+02 5 76E+02
Pu-239 -35520E-02 8,040 82 000 1 59E+03 1 31E+03 1 59E+03
Pu-240 2 07904-02 8,040 82 20,102 04 8 09E+02 9 76E+02 1.23E+03
Pu-241 -4 8316E-01 8,040 82 0 00 3 63E+04 324E+04 3 63E+04
Pu-242 I 1052E5-O 8,04082 20,10204 216E-01 304E-01 438E-01
Ua-226 57471E-13 8.04082 20,102 04 0005E+00 4 062E-T9 1 16E8-0
Ra-228 54957E-17 8,040.82 20,102 04 0 OOE+00 4 42E-03 - NOE-12
Ru-106 4582E-02 8,040 82 20,102 04 0 OOE+00 I 17E+02 2 93E+02 O
S-79 It0937E905 8,04082 20,10204 37OOE+0 2 8S5-4E32 2704EWt1
Sn-126 413922E-0 8,04082 20,10204 00OOE+00 3953E-04 8283E5-0
Sr-90 7 6329E-01 8,040 82 20,102 04 0 00E+00 614E+03 1 53E+04
Tc-99 3 9412E4G4 8,040 82 20,102 04 0 OOE+OO 3 17E+00 7 92E+OO

Th-229 d 6457E-12 8,040d82 20,10204 OOE+O t.32E408 33E048
Th-230 t 8822E-10 8,040 82 20,102 04 OOO0E+OO t.St E-06 378E406

Th-232 9 7601 E-17 8,040 82 20,102 047 OOOE+OO 7 85E-137 I 96E-12

Tl-208 5.2722E407 8,040 82 20,102 04 0 OOE+OO 4.24E403 1 06E402

U-232 I 4925E406 8,040 82 20,102 04 0 OOE+OO 120E402 3 OOE402 The-mal Power

1233 2r.S3E-10 8,040.82 20,102e04 cOE+OO t.70E46 424E46 NormnalHeat Boundmg
U-234 t.9528E406 8,040 82 20,102 04 OOOE+OO ItS7E402 3 93E402 Output Heat Output

U-235 -9 7920E409 8,040 82 0 00 3 27E404 2 48E404 3 27E404 (Wratts) mNants)

UF236 t.1570E407 8,040 82 20,102 04 0OOOE+OO 9 30E404 2 33E403 2.4sE+02 511IE+02

U-238 -1 7914E407 8,040 82 0 00 2 38E402 2.23E402 2 38E402 Total Total

Y-90 7 6329E-01 8,040 82 20,102 04 0 OOE+OO 6 t4E+03 t 53E+04

Other Radionuckles t 74E+04 4 36E+04

IlL. Ternpila Seteetion Sumrnary. Buirnup, IS ... uary. and Celft D'tn

Template Seuection Summary
FromSoUed Bss tor Paramter D ifferences:

Reactor Moderator FAST Ths Ternplatas wed Mta tie Itd"g reass
Fuel Claddmig ssT SST The kid mtealkson at pamelers escetu n erc-et 0udeni

BOL HU Consotints Pu and U Pu and U
BOL Enrichment % 10 ot 30

8umup Summary (MWd)_ Basis for bumup used in estimate:
From SFD Esatmated

Nomnal 8 04082 Nal ptaken Irom SFDadcweredto Ma tusng BOL.10Slkg
8oundaig 20102 0 8 ru b bnt fomSFD andcornedb0MWdu seig 6=100.51kg

Checks

Estimated Bumup/
N umup II Ga Bumup, Estimated EOL HM 1V00 EOL HM

Nommal i 53 a t Dv L
Boundimg 1.31

'Reactor shutdown core removal storage. shipping or otier date conirmrig that irradation ceased for luel

'Total bumup for all fuel associated with this worksheet must be dvided by BOL heavy metal mass to get specific bumup values (MWVdMT)

LI

L

DOE/SNFIREP-078
Revisionl 0
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Fuel Radionuclide Inventory Worksheet

1. Fuel and Template Information ,,
Fuel Name- EBR 11 OXIDE FUEL EXPER

SNF ID t- 345
Fuel Units & Deser 571- ROO
Heavy Metal Mass SOL=5, EOL=56 986kg
ROD Storage Ste INEEL

'Fuel decay start date 1994

Estimates as of 2010
Template FFTF(FAST SST IOto 30% Pu&U)

'Tempbate Bumup(MWd) 50112
Template SOL Heavy Metal Mass (MT) 0 0329181

Template Dec ay Time 15 years

Estimated
Canister usage

18-x10'
1 2 86

11. Esttetties . m xI, x . b Y. |i Gamma Sources

Radionuclide

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

Template Fuel Bumrup (MWde Bumnup (MWd)2 (Ci) Inventones(Ci) Inventones(Ci) Group (bounding)

1 3735E-12 4,95609 12,390.22 0 00E+00 6 81E-09 1 70E-08 _ Avg MeV
7 9527E-02 4,956 09 12,39022 1 19E+02 5 14E+02 1 10E+03 00150 6203E,14

2 1053E-03 4,95609 12.39022 ODOE+00 I 04E+01 261E+01 00250 1.343E514

Ac-227

Am-241
Am-242m
Am-243 1 076 0 00E+00 5 33E-01 1 33E+00 0 0375 1 536E+14

C-14
C0-36

12 390 22 0 0OE+00 1 30E-01 3 24E-01 00575 1.300E+14

4.956 09 12.390 22 000E+00 1 70E-06 424E-06
04 4.956 09 12,390 22 0 00E+00 3 28E+00 8 1

2-9933E-03 4,956 09 12,390 22 0 00E+00 1 43E+01

0 0850 7655E+13
01250 5717E+13
03250 5 797E+13
0 3750 2980E+13
0 5750 9957E+14

1 ss34E42 A 956 An 12,390 22 0 O
| J:ss vc

aC..1 4 6356E-02 4,956 09 I -+02

Cs-135
-- Cs-i 37

Eu-i 54
Eu-155
Fe-55

ji H-3
1-129
Kr-85
No-237

4 7693E-05 2 36E-01 5 91E-01 0 8500 3 333E.13

2 0050E+00 1 05E+04 62E+04 1 2500 2 902E.13

2,390 22 0 00E+00 2 38E+02 96E+02 17500 4 767E+1 I

12.390 22 0 00E+00 3 39E+02 48E+02 1 22500 604E.10

4.956 09 12.390 22 0 00E+00 2 90E+01 725E+01 2 7500 674E+09
4.956 09 12,390 22 00E+00 4 43E+01 1 1E+02

t I.- 1 4 A49560 19 0Q2 99 ) OOE+n O 6
------- - ------
7 0941E-02 4,956 09 12.390 22
9 654tF46 A 4.9 An 12.3IC 22

OOE+00 3 52E+02 8 79E+02
5OE+00 1.32E-02 3,29E-02

00)+O00 2 43E-08 6 07E-08

7 OcOM 4 778E+04
11 0000 5 473E+03

Pa-231 4 8970E-12
0 - ^4A

nJ Prn-147
Pu-238
Pu-239
Pu-240
Pu-241

2 2170E-13
495609
4,956 09
4 956 09
4 956 09
4.956 09

12,390 22
12,390 22
12,390 22
12.390 22

110E-09 275E-09
OOE+00 1 17E+03 293E+03
OOE+00 1 42E+02 3 55E+02

000 81 E+02 8 04E+02 9 1
2 0790E-02 4.956 09 12.390 22 98E+02 6 01 E+02
-4 8316E-01 495609 000 24E+04

Pu-242 1 1052E-05 4,956 09 12,390 22 2 70E-01
7 12E-09Ra-226 5 7471E-13 4,956 09

Ra-228
Flu-1 06
Se-79
Sn-126
Sr-90
Tc-99
Th-229

5 4957E-17
1 4582E-02
1 0137E-05
4 3922E-05
7 6329E-01
3 9412E-04

0 OOE+00 723E+01 1 81E+02
272E-13 6 81E-13

12.390 22 0 OOE+00 5 02E-02 1 26E-01
4,956 09
4,956 09
4,956 09
4,956 09

12,390 22 0 OOE+00 2 18E-01 5 44E-01
12.390 22 0 OE+00 3 78E+03 9 46E+03
12,390 22 0 0OE+O0 1 95E+00 4 88E+00

1 6457E-12 12,390 22 2 04E-08

Th-230 1.8822E-10
Th-232 9 7601 E-17
Tl-208 52722E-07
U-232 1 4925E506
U-233 2 1113E-10

0 OOE+00 4 33E4-7 2 33E4-6
- OOE+0O 4384E-13 1221E-12

0 OOE+00 2 61E-03 6 53E-03 _ ._

12.390 22 0 00E+00 7 40E-03 1 85E-02 Thermal Power
123_ 22A U AA A iAzA+O Un1Y

t-234
U1-235
t-236
11-238

4,956 09
A 95~fi 0

t2,390 22 0 wEl+00

12,390 22 0 w0E+00
0 0 2 A 01 -Fkt

9 68E-03 2A2E-02
I 53E-D4 2 01E-04

Nommnal Heat Bounding
Output Heat Output
1Watsts 1W atist

19 0O(i 99 A iViPiJiA ' 71F.Ad I 4�tF-0�I I 1.515,02 3185.02
4 -S -) t230 22 0~ 00E+^0 I 73E^4- t QF-M ItI51E+02 3 tSE+021 157
4,956 09 0 0 1 47E-02 138E-02 1 47E-02 Total Total
4,956 09 12,390 22 0 wOE+00 3 78E+03 9 46E+03

1 07E+04 2 69E+04 j
A B111. Template Selection Suum

|Template S-election Summary
ry. Bt

[
From SFD I Basis for Parameter Differences

Ths Template was used for the stodsg reasons
This t maildies an al parameters exoce emnrchsent (unknown)

Reactor Moderator FAST FAST
Fuel Cladding SST SST

0OL HtM Constituents Pu and U Pu anrd U
BOL Ennchment % I 1 0 t o 3 0 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Bumup Summary (MWd)a 1Basis for bumup used in estimate-

From SFD Estimated I

Nominal 4 956 09 Nxrl tirrup taken trom SFD and cornveed b ttd uis.g BOL=61 851kg

Boundi9ng 23SUV9OO12BowN bmIjIp taken from SFD ao convened ID 1Wd ing S.L 61951kg

Checks

Estimated Burnup
BuNa up MlIt I Giv=Bumup Estimaed EOL HMIGrven EOL HM

Nominal m 53 t I O
Bounding t 313_1

'Reactor shutdvown core removal storage shlppin or other date conhirmmmg that imdatin ceased for fuel

'Total bumrnu tor all luel associated wnh ths worksheet must be cdiided by SOL heavy metal mass to get specifhc burnup values (MWd6tT)

DOE/SNF/REP-078
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Fuel Radionucilde Inventory Worksheet

L Fuel and Terqutate Infrrntlionr
Fuel Name FAST REACTOR FUEL

SNF ID t 906
Fuel Units & Descr I - CANISTER OF SCRAP
Heavy Metal Mass BOL9 044kg EOL=5 812kg
ROD Storage Site INEEL

'Fuel decay start date 1985
Estimates as of 2010

Template (Worst Case)
'Template Bumup(MWd): 62S5

Template BOL Heavy Metal Mass (MT) 0 00186865
Template Decay Teme 25 years

Estimated

Canister usage
18sx10'

008

1I. Estimates ' m xn X b Y. yb Gamma Sources

CLi/MWd From Nominal Bounding Fuel Inithal Activity Nominal Fuel Bounding Fuel
Template Fuel Bumup (MWd)t Burnup (MWdpl (Ci) Inventones(Ci) Inventones(CI)

Photon Total
Energy Photons/sec
Group (boundinc)Radionuclide niouc

AC-221 1 96+8tE06 3,U01 24 0,1 4,5ul

Am-241 7 8064E+00 3,071 54
Am-242m I 7632E-02 0 0250 203E+t15

Am-243
C-i4
CI-36
Cm-243

I 6336E-02
1 2101 E-01
2 2849E-03
1 1046E-03
2 4704E-01
1 0466E+02

10E+00 S 02E+01 OOE+02
6.t4308 DOE+00 3 72E+02 43E+02 0 0575 2482E+15

0 0375 1 819E+15

6.143 08 0OE+00 7 02E+i00 i 40E+01 I 00850 1 073E+15
3.071.54 6.143 08 0 00E+00 3 39E+00 6 79E+00 1 01250 9 336E+14
3.071 54 6.143 08 0 00E+00 7 59E+02 1 52E+03 02250 9 118E+14

3 843E+143,071.54 6,143 08 0 00E+00 3 21 E+05 I 43E+05
04E+01

C

Cs-134 9 8289E-03 3,071.54 6,143 08 0 OOE+00 3 02E+01 I

Cs-135 4 3976E-04 3,071 54 -

Cs-137 2 6526E+01
Eu-1 54 2 7975E+00
Eu-155
Fe-55_

3,071 54
3,071 54
3.071 54
3,071 54
3.071 54

1 2500 4794E+16
72E+04

0 OOE+00 8 56E+02 71 E+03 2.2500 2 524E+t 1
1 7500 1 161 E+13

6.143 08 0 OOE+00 1 29E+04 2 59E+04 2 7500 2 162E+10
6,143 08 0 OOE+00 1 31E+03 62E+03 3 50o0 2 421 E+07

s o00o 1 029E+071 0618E-05 3.071 54 6,143 08 0 OOE+00 3-26E-02

Kr-85 1 1426E+00 3,071 54 6,14308 OC

No-237 1 5647E-04 3,071 54 6,14

6 52E-02
02E+03
961E-01
.76E-02
5.70E-05

L
Pa-231 2 8624E-06 3,071 6
Pb-210 9 2770E-09
Pmn-i47
Pu-238
Pu-239
Pu-240

2 369OE-01 0 OOE+00 7 28E+02 46E+03
143 08 0 OOE+00 9 90E+03 98E+04

L .

3.071 54 6.143 08 6OOE+00 1 28E+03
2 9264E-01 3,071 54 6.143 08

Pu-241 7 8816E+01 3,071 54

56E.-03
80E.-03
84E,05
S1E,01
98E-04

Pu-242 2 4560E-03
Ra-226 O O0E+0O 9 88E-05

1 54 6,143 08 0 OOE+00 1 81 E03 3 63E403
3 9140E-06 3,071 54 6,143 08 0 00E+00 1.20E-02 2 40E-02

Se-79 1 9184E-04 3,071 54
Sn-126
Sr-90
Tc-99

1 6671E.04
2 5126E+01

3,071 E
6,143 08 0 00E+00
6,143 08 0 WOE+00
6,143 08 0 5E+00
6,143 08 0 W.E+0
6.143 08 0 006E00

5 869E-01 t.18E+00

2-08E+01 4 16E+01
3 81E-03 7 62E403

41442E406 3,071 54
-4 2431 E-09 3,071 54
a 67REuz 0 3 71 5A

6,143 08 0 00E+0 127E402 2 55E02
0 00 1 83E04 1 70E-04 1 83E-04

61i4i3FA It 0F.0ElW 2 9Et-f1 S q93F.41
- - - - - - -

2 6103E-04 3.071 54 6,143 08 0 00E+00 B 02E-01 1 60E+00
2.0(1 24 0,14000 UlAi�+UtJ3 6128Et-i44 3,071 54 6,143 08 0 006+W

6,143 08 0 WOE+00
1.11 t9+W0 Z ZZE+
3 93E+01 7 86E+01U-234 1.2788E402 3,071 54

U-235 5.7486E-04 3.071 54 6.143 08 3 89E-03 1 77E+00 3 54E+00

U-236 2.3465E-04 3,07154 6,14308 000E+00 721E-01 1 44E+00
U-238 1-1581E-04 3,07154 6,14308 484E404 356E-01 712E-01
Y-90 2 5126E+01 3,071 54 6,143 08 0 WOE+00 7 72E+04 1 54E+05

Other Radionuclides 215E+05 4 31E+05

IL Template Selection Summitsry, Burnup Summaury. amdib Checks- _ _ __ __ __ _

Template Selection Summary I
From SFD, Used iasis tor Parameter Differences:

Reactor Moderator FAST (Went Caset

Fuel Cladding SST SiT/tnconet 7hs tW didnl dcqey matdc any esting templates, ieretore the and case iepate was ted
BOIL HM Consttituents Th and U U, Th, & F

BOL Enrichment % 7 592 0 to 1 00

Burnup Sunmmtry (MWd_ Basis for bumup used in estimate.
From SFD I Estimated

Nominda0 401 3 bo5 nN p calalated rom tIe teasvy metal nass desreyd.
IBoundin~t | 6143 t)8ienedee m~l Lonessse tlobe twrae nr sa lteburr t

Checks_

Estimated Burrupl
Bumup EusI t Given Burnup Estmated EOL HM/Given EOL HM

Nominal 1015 3 40331
Bounding- 20 31

'Reactor si-utdown, core removal storage, slopping or other date confirming that irradabon ceased tor tiet

YTotal bumup for all fuel assoiated with this worksheet must be cdvided by B6L heavy metal mass to get speofic buiup vakues (MWdIAT)

U

Thermal Power
Nominal Heat Bounding

Output Heat Output
(Watts) (Watts)

7.26E+03 1 45E+04
Total Total

DOE/SNF/REP-078
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Fuel Radionuclide Inventory Worksheet

L Fuel and Tenplate Information , *
Fuel Name FAST REACTOR FUEL (UIPUC)

SNF ID 1P 1029
Fuel Units & Deser- II - CANISTER OF SCRAP
Heavy Metal Mass BOL=13.33kg EOL=11 095kg
ROD Storage Site INEEL

'Fuel decay start date 1985

Estimates as of 2010

Template FFTF (FAST, SST 10 to 30% Pu 8 U)

'Template BumupwMwd3 5011 2

Template 80L Heavy Metal Mass (MT) 0 0329181

Template Decay Time 25 years

Eshmated
Canister usage

18-x10t
0785

.

11. Estira~tes - , I m Xn XD b Y. Yb | Gamma Sources
rmn-n w-

CvJMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

Template Fuel Bumup (MWd)
2

Bumup (MWd)' (C.) Inventories(Ci) Inventones(Ci) L~Energy Photons/sec
Group (bounding)

Radionuclide
3 4503E-12 3.998 94
9 5092E-02 3,998 94
2 011 8E-03 3,998 94

0OOE+00 1.380-08 2.760-08 I 0

2 57E+01 4 06E+02 7 86E+02
OOOE+00 805E+00 1 61E+O _

o 3 149E+14

0 6 385E.13

7 490E+13
Arn-243 1 0750E-04
C-14 2 6108E-05
Cl-36 3 4243E-10

3 94 7.997 88 0 OOE+00 4.30E-41

3 94 7.997 88 0 OOE+Ou^ 1 04E-01
194 7.997 88 0 OOE+00O 1 37E-06

o 0575 6 858E+13

0 0850 3612E.132 74E-06

Cm.-243 51 1 94 7.997 88 0 0OE+ 14E+00 01250 2.597E.13

Cm-244 3.998 94 7,997 88 +00 73E+01 I 0 2250 2 886E+13

Co-60
Cs-134
Cs-135
Cs-I 37

3 998 94 7.997 88 2 250+01 I 07E+01 03750 1259E+13

2 5942E-03 399894 +00 04E+01 207E+01

4 7693E-05 3,998 94 0 OOE+00 91E-01

1 7121E+00 8 0 OOE+00 I
8 0 00E+00

185E+03
I OE+02

3 81E-01
37E+04
02E+02
81E+02

0 5750 5 020E-1 4

0 8500 6202E+12

12500 7 999E+12

1 7500 1 676E+11
Eu-154 2 5217E-02 7.997 8E

Eu-155 2 2684E-02
Fe-55 6 3362E-04
H-3 5 6054E-03
1-129 12891 E-06

7.997 88
7.997 88

0

OOE+00 9 a
00E+00 07E+00

22500 3 570E+07

2 750 2 1 455E0.0

7.997 88 48E+01 1 3 5000 6 264E1+OS

3.998 94 7,997 88 1 03E-02 50000 I1 777E+0o

Kr-85 3,998 94 7.997 88 1 67E+02 3 34E+02 1 71000 2 -34E+04
I^ 1 28E:-02 2 56E-02I I11 2-32nE+3-3,998 94 7 6 3 _ -08----

8 5429E-1 2 3.998 94 0 OOE+00 3 42E-08

7 3535E-13
I Pm-147

P~u-239
I_ Pu-238

D,, qau

2 611 OE-02
7,997.88 0 OOE+00 2 94E-09
7,997.88 OOE+00 1 04E+02
7.997-88 0 OOE+00 9 32E+01

6 83E-08
5 88E-09
2 09E+02
1 86E+02
2 11E+02

2 3318E-02
-3 5520E-02 0000

Pu-241
Pu-241

2 0757E-02 3,998 94
-1 11270+00 3,99894
1 1152E-05 3,99894

7,997 88 1 90E+02 2 73E+02

I 4 81E+03 3 63E+02
18 2 86E-02 7.32E-02
1 0 OOE+00 1-13E-08
1 0 OOE+00 5 40E-13

4 8t E+03

2 8297E-12 3,998 94

Ra-228 1.351OE-16
Ru-106 25110E-05
Se-79 1 0134E-05
Sn-126 4 3902E-05

4 7,997 88 0 OOE+00
4 7,997 88 0 00E+00
4 7,997 88 0 OOE+00

1
4
-I

I OE-01

Sr-90
Tc-99
Tli-229
Th-230
Th-232

E-01 3,998 94
E-04 3,998 94

7,997 88
7,997.88

E+03 4
1 58E+00

118E401 I
26E-08
08E-12
01E-01
11E-02

3510E41
192E+031 15EO

164E-08

.29E-06
56E-12

408E-03
1I11E-02

I OOE-06
2 55E-02
433E-05

0554E-12
3680E-1 0
9522E-16

3.998 94 7;997.88 0 OOE+00 8 22E-09

TI-208 5 1046E-07
U-232 1 3883E-06
U-233 3 75160-10
U-234 3 1909E-06
U-235 -8 7842E-09
U-236 1 4813E-07

-238 -1 7914E-07
Y-90 6 1529E-01
Other Radionucltdes

|.Template Seleton Sumnmary. Brmp Summar

emplate Se~lection Summary

7,997.88 0 00E+OO 2 15E-06
7,99788 0OOE+00 781E-13
7,997 88 0 OOE+00 2 04E-03
7.997 88 0 0OE+00 5 55E-03

7,997 88 0 0OE+OO 1 50E-06
7,997 88 0 OOE+00 128E-02

3 Thermal Power
Nominal Heat Bounding

Output Heat Output
(Watts) (Watts)3.998.94 O 00 4 33E-05 8 I

94 7,997 88 0 000+00 5 92E-

94 0 00 315E-03 2 44E-
94 7,997.88 0 OOE+00 2 460+

6 88E+

ChecksIIL T,-p-- e S

IBE-03 I7.64E.01 I1.1EO02

3 15E-03
492E+03
1 38E+04

Tomail ITolal

SIA r

.

- - ,.1i. fltlfrenes
From 5Fl D Us

Reactor Moderator FAST FAST
Fuel Claddn SST SST

BOL HNM Constituents Fu and U Pu d U
BOL Enrnchment % 31101 0to 30

Ns Ternpaie was usat br tie bloswng rasue

his t[ml naldies on al parameters eicept e hnent avery dmose to 30%)

Burnup Summary (MWr)D

Nomrnin a
Boundmg" |

FD t SFD | Estimated

3998941 2231 0!

7,997 88

Basis for burnup used in estimate

Nomnrnal W" taken direcy lrome SFD (cnerted lo MWd)

oamdig bumrup asssried ib be tw renormal bomV

Checks
Estimated Bumup1

Burnup Multiplier Given Bumup Estimated EOL HMtG en EOL HM
I 0 83]

NomInal 1 t 97
_Ml*" A 39

056

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

'Reactor shudown, core removal storage sNpping or other date confirming that Irradabon Ceased for uel

0
Total bumup tor at lW associated wi too wosiksheet must be dovided by BOL heavy metal mass to get spedc bumup values (MWd~fn

March 2003
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Fuel Radionuclide Inventory Worksheet
L Fud andtTeeplate nIemfrm boni ,

Fuel Name FERMI CORE I & 2 (CORE FOIL)
SNF I0 J 457

Fuel Units & Descr 136 - ROD
HeavyMetalMass BOL=1821kg EOL=17734kg
ROD Storage Site- [NEEL

iFuel decay start date 1972
Estimates as of: 2010

Template: FERMI (Fast Zirc. 10to40% U)
'Template Bumup(MWd) S8 6725048

Template BOL Heavy Metal Mass (MT): 0 019774
Temolate Dec-y Time: 35 years

Estimated
Canister usage:

18-xlO'
I 004

11. Estinmtes ' m X. X b Y. Yb Gamma Sources

Photon Total
Ci/MWd From Nommal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec

Radionuclide Template Fuel Bumup (MWdi` Bumup (MWd)W (Cl) Inventories(CI) Inventones(CQ) Group (bounding)
Ac-227 9 6110E-08 41974 83948 0 00E+00 4 03E-05 8 07E-05 Avg MeV
Am-241 65601E-07 41974 83948 OOOE+00 275E-04 551E-04 00150 5555,E13
Am-242m 0o000E+00 41974 83948 000E+00 OOOE+00 00OE+00 00250 1154E+13
Am-243 83770E-15 41974 83948 00OE+00 352E-12 703E-12 00375 1015E.13
C-14 2 1714E-05 41974 83948 OOOE+00 9 11E-03 1 82E-02 00575 1 075E+13
CI-36 551B8E-08 41974 83948 000E+00 232E-05 463E-05 00850 6503E+12
Cm-243 1 5496E-14 41974 83948 000E+00 650E-12 1.30E-11 50250 4212E012
Cr-244 52375E-16 41974 83948 000E+00 2.20E-13 440E-13 02250 5582E+12
Co-60 2 0947E-03 41974 839 48 0 OOE+00 8379E-01 2 76E+00 03750 2 432E-12
Cs-134 6 2448E-07 419 74 839 48 0 00E+00 2 621E-04 1 24E-04 0 5750 42s7E+13
Cs-135 44996E-05 41974 83948 OOOE+00 l 89E-02 378E-02 035DD 3568E+11
Cs-137 1.3775E+00 41974 83948 00OE+00 546-E+02 9 6E+03 12500 -0132E.1I
Eu-tS4 1 8514E-04 41974 83948 0OOE+00 7.77E-02 1 55E-01 17500 1024+10
Eu-155 I 463E-03 41974 83948 0 00E+00 5 94E-01 1 19E+00 22500 1WrE+06
Fe-SS I 4179E-05 419 74 83948 OOE+00 95E-03 I t9E-02 27500 1 741E+DS
H-3 3 533E4-03 419 74 839 48 0 OOE+00 1 49E7+00 2 97E+00 3,5o00 1 r60E+02
1-129 1.1426E-16 41974 83948 OOOE+00 4 80E4 959E44 SOOOO 5707E+01
Kr-85 348604E4-2 41974 83948 000E+00 1 62E+01 324E+01 70000 4551E+00
Np-237 3 3099E6-0 41974 83948 000E+00 139E-03 278E-03 11T00m0 4617E1
Pa-231 118953E-07 41974 83948 0 OOE+00 7 96E-05 8a59E-04
Pti-210 8 9531tE-12 419 74 839 48 000OE+00 3 76E409 7 52E-49
Pm-t47 4 1588E-03 41974 83948 000E+00 486E-01 9473EOu1
Pu-238 2 7146E-04 419 74 03948 0 0E+00 7920E-02 1 44E-01
Pu-239 I1946.4E402 419 74 839 48 000DE+00 8 17E+00 I163E+01
Pu-240 67919E-05 419 74 83948 0 00E+O0 2S85E-02 5 70E-02
Pu-241 491774E-06 419 74 039 48 0 E0E+00 1 75E-03 3 455E-03
Pu-242 4 375tE-13 419 74 839 48 000DE+00 It84E-10 3 67E-10
Pa-Z6 2 4219E-1 1 419 74 839 48 000OE+00 I 02E408 20a3E408
Ra-228 2 3572E-1 1 419 74 839 48 000OE+00 9 89E409 I198E-08
Ru-106 3 0951E-10 419 74 839 48 000DE+00 1 30E407 2 60E407
Se-79 1 6488E405 41974 839 48 0 00E+OO 6 92E403 138E402
Sn-126 3 7564E405 419.74 839 48 0 00E+00 1 58E402 3 15E402
Sr-90 1 2052E+00 41974 83948 0 00E+00 506E+02 1 01E+03
Tc-99 4d4825E44 41974 83948 00E+00 8E41 3176E-01
Th-229 4 6478E-1 1 41974 839 48 000OE+00 I195E408 3 90E408
Th-230 2 2259E4-9 419 74 839 48 000OE+00 9 34E407 I 87E406

Thi-232 2 3691E-1 1 419 74 83948 000OE+00 9 94E409 1.99E408
TP-208 5 8256E-49 419 74 83948 00oOE+00 2.45E406 4 89E406

U-232 1 5759El08 419S74 83948 00aE+00 6 61Er6 1.32En45 Themul Power
U-233 I 011OE0E8 419 74 839 48 000OE+00 4 24E406 8.49E406 Nomitnal Wea Boundmng
U-234 4 9001tE406 419 74 839 48 0 00E+00 2.06E403 4.1 1E403 output Heat outptx
U-235 -2 3191E406 419 74 0 00 I101E42 9 14E403 1.01 E-02 (Watts) (Watts)

Ll-236 l 2633E-05 419 74 839 48 0 0DE+00 5 30E403 I 06E402 r 48E+00 130E+01
U-238 -9 5407E408 419 74 000D 4 55E403 4 51E403 4 55E403 Toa Tbt
Y-90 12053E+00 419 74 839 48 0 00E+00 5 06E+Og I101E+03 Toa Ttl
Other Radionucildes 5 75E+02 1 15E+03

11. Ternplte Setectimn um9ry Btnup Sumry and Clecs,,-t> tMsr

Template Selection Summary
Freom SFD Used Basis for Parameter Drherences

Reactor Moderator FAST FAST
Fuel Cladding ZIRC ZIRC

OL HM Constituents U U
BOL Enrichment % 25 69081404 10 to 40

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

ton t14 419 74 Nomieal b-mw aioiated trom tie heauy meralrmast deyed.
Boundng 50 351 839 48 Bg tur aseed to be twice romnalt M

Checks

Estimated Bumupr
Bum ItIl Given Burnup Estimated EOL HM/Glven EOL HIM

Nomnal j7 3 8 14 41 101
Bounding 14 75 16 67

'Reactor shutdown. core removal. storage shipping or other date confimmmg that Irradiaton cased lor fuel

'Total bumup for an fuel assoaated wit ths woirksbeel must be dvided by OL heavy metal mass to get speciic bumup values (MWdlMT)

LiI

L

DOEISNF/REP-078
Revision 0

March 2003
Page C-80 of C-581



Fuel Radionuclide Inventory Worksheet

1. Furl and Tenmplate Information,
Fuel Name FERMI CORE I & 2 (CORE SHIM)

SNF ID# 69
Fuel Units & Descr 280 - ROD
Heavy Metal Mass BOL=37 492kg EOL=36 82kg
ROD Storage Site INEEL

'Fuel decay start date 1972
Estimates as of 2010

Template FERMI (Fast Zirc, 10to 40'. U)
'Template Bumup(MWd) 58 6725048

Template BOL Heavy Metal Mass (MT) 0 018774
Template Decay Tame 35 years

Estlimated
Canister usage

18'x10'
0 07

.

s _ ^. .

IL. Fstinates m X. Xi b Y Yb Gamrna Sources

Ct/MWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel
Temnlate Fuel Bumun(MWd)2 Burnup(MWd)

2
(Ci) Inventones(Ci) Inventories(Ci)

rno1- eora1
Energy Photons/sec
Group (bounding)Radl.-nuchde .8

AC-227 96110E-08 59:
Am-241 6 5601E-07 59L
Am-242m 0 OOOOE+00 59
Am-243 8 3770E-15 59:
C-14 2 1714E-05 59,

= 
.

1,185 14 0 0OE+00 5 70E-05 1 14E-(
1,18514 0 00E+00 3 89E-04 7 77E-(
1,18514 0 0OE+O0 0 OOE+00 0 DOE+(
1.18514 000E+00 4 96E-12 9 93E-1

A I Avg MeV

0 0375 1433E.13
00575 1 518E+13257 1.18514 00OE+00 1 29E-02 2

CI-36 592 57 1,185 14 0 oot+00 E-05 00850 9181E.12

- Cm-243
Cm-244

592 57 1,18514 0 OOE+00 i 1 84E-11 01250 5 945E+12

592 57 1,18514 0 OOE+00 621 E-13 0 2250 7 880E+12

592 57 1,185 14 2 48E+00 0 3750 3 434E+12

6 2448E-07 592 57 1.185 1 3 70E-D4 7AOE-04 0 5750 6 086E+13

4 4996E-05 592 57 2 67E-02 5 33E-02

Cs-i 37 592 57 0 00E+00 816E+02 1 63E+03

Eu-154 1 8510E-04 0 00E+00 1-10E-01

Eu-155 1 4163E-03 1.185 14

Fe-55 1,185 14
0

0

OOE+00 8.39E-01
2 19E-01
1 68E+00
1 68E-02
4 19E+00

OOE+00 840E-(

0 8500 5 602E+1 t
1 2500 37166+11
17500 1 446E+10
22500 2-549E+06
2 7500 2 458E+o5
3.90oo 2.580E+02592 57 1,185 14 3OOE+OO
50000 90776.01

592 57 1,185 14 oa I 35E-03 5 0000 90C77E+01

592 57 2.29E+01

Np-237 3 3099E-06 592 57
Pa-231 1 8953E-07 592 57
Pb-210 8 9531E-12 592 57
Pmn-147 1 1588-03 592 57

3 92E-43 I 11 0000 7.869E-01
2 25E-04

1.185 14 0 0OE+00 5 31 E-09 1 06E-08
1.18514 0OOE+DO 687E-01

1 714 1.185 14 000E+00 1 02E-01

Pu-239
Pu-240

-02 592 57
-05 592 57
-06 592 57

1,185 14 OOE+00 1 1
1,185 14 0 OOE+00 4 0

4 3751E-13
2 4219E-1 1
2 3572E-11
3 0951E-10

-- Ra-228
Ru.106
Se-79
Sn-126

592.57
592.57
592 57
592 57
592 57
592 57

1,185 14 0OOE+00
1,185 14 0OOE+00
1,18514 0 OOE+00
1,185 14 0 OOE+00
1,18514 0 OOE+00
1.185 14 0 OOE+00

259E-10
144E-08
t 40E-08
I 83E-07
9 77E-03

05E-02

95E-03
19E-10
87E-08
79E-08
67E-07
95E-02
45E-02
43E+03
31E-01
51E-08

2 64E-06
2 81 E-08
5 90E-06

E+OO 592 57
1.15a 14
1,185 14
,1185 144 4825E-04

4 647817-1I
592 57
592 57

0 006+00
0 0OE+00
0 OOE+00
0 OOE+00
0 OOE+00

Th-229
Th-230 2.2259E-09 592 57
Th-232 2.3691E-11 59257
TI-208 5 8256E-09 592 57
U-232 1.5759E-08 592.57
U-233 1 O1OE-08 592.57
U-234 4 9001E-06 592 57
U-235 -2 3191 E-06 592 57
U-236 1 2633E-05 592 57
U-238 -9 5407E-08 592 57
Y-90 1 2053E+00 592 57
Other Radionuclides

lIL Template Sectiomi Suomnmry. Bun-p Snmnmar, and CIeC
Temlae elctonSummary

Fr_ _U se___d_
From.- SF0 L Used

66E-01
75E-08
32E-06
40E-08
3r5-48

1.185 14 000OE+00
155 tas tJ~ ~ oOE+O

1.185 14 O O06+00 9 34E-06 1 87E-05
1.185 14 0l)Oic ^.^
1.185 14 OQLE+^w 5 99E 0

000 1 OE-02 961E-03
i 81E-03
1 0E-02
SOE-02
09E-02
43E+03

Thermal Power
Nominal Heat Bounding

Output Heat Output

(Watts) (Watts)
S 14E+00 1 83E.01

Tolal Total
1.1851 4 0 OOE+00 7494-03

000 1 09E-02 1 08E-02
1.185 14 0 0E+00 7.14E+02

t 62E+03 I

Basis fr Parameter Driferences-

Reactor Moderator. FAST
Fuel Cladding ZIRC

8BO HM Consttuents U
BOL Enrchmrt % 13 55265123

ZIRC
U

10tO40

- |

IBumrup Summary (MWd)a

Nominal
Boundming

Estimated
59 99 5925

103 67 1 85'
I
iii

.45is iur curriuP l.-s -i am.

Nlomnal buanup calculated ftom te heav metal mass destoyed
B 9uadero p ned to be te nomal burrW

Checks

Bumup Multilifer
Estimated Bumupt

Given Bumup Eatemated8 EOL HM/Given EOL HM
19 100Nommalk 506

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ __ _ __ __ __1

'Reactor shutdown core removal storage, s
t
apprg or other date corfirming tat irraudation ceased for uel

'Total bumrup for as fuel associated with this worksheet must be divided by 8OL heavy metal mass to get speatic bumrup values (MWd/MT)
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Fuel Radionuclide Inventory Worksheet
L Fued and Template Inflorrumboan , ,

Fuel Name FERMI CORE I & 2 (DECLAD)
SNF ID a- 453

Fuel Units & Desar 976- ROD
HeavyMetal Mass BOLe130686kg EOL=110971kg
ROD Storage Site INEEL

'Fuel decay start date 1972
Estimates as ot 2010

Template FERMI (FasLt Zirc. 10 to 40%., U)
'Template Bumup(MWd): 58 6725048

Template BOL Heavy Metal Mass (MT) 0 018774
Template Decay Time 35 years

Estimated
Canister usage

025

11. Esbtmates, m X. Xb b Y. A I Gamma Sources

Ci/MWd From Nominal B
Radionuclide Template Fuel Bumup (MWd) B
Ac-227 9 611 OE-08 17.384 91
Am-241 6 5601E-07 17,384 91
Am-242m 0 0000E+00 17.384 91

Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel
umup (MWd) (CA) Inventones(Ci) Inventones(Ci)

Photon Total
Energy Photons/sec
Group (bounding)

-_ . ,.
-

34E-03

34.769 81 0 00E+00

Avg MeV
00150 2,301E15

0 0250 4779E+14
0 0375 4204E+14
0 0575 4 453E+14
0 0850 2693E.14

Am-243 8 3770E-1 5 17,384 91 34.769 81 000E+00 1 46E-1
C-14 2 1714E-05 17,384 91 34.769 81 0 00.E00 3 77E-01
C0-36 5 51 88E-08 17,384 91 34,769 81 000E+00 9 59E-04 1 92E-03

1 5496E-14 17,384 91 34,769 81 006E.00 2 69E-10 5 39E-10 01250 1 745E*14
3000E+0 911E-12 1 82E-11 0 2250 2 312E614

Co-6O
Cs-134 6 2448E-07

17,38491 34,76981 000E+00 364E+01
17,384 91 34,769 81 0 00E+00 1 09E-02
17.384 91 34.769 81 0 00E+00 7 82E-01

7 28E+O1 0 3750 1 007E414

Cs-135 4 4996E-05
Cs-137 I 3775E+00 17,384 91 34,76981 000E+00 I

0 5750 1 780E,15
9500 1 644IE13
1 2500 1 090E613
1 7500 4241E+11
2 2500 7 479E+07

Eu-1154 t 8510E-04 17,384 91 34.769 81 0 00E+00 3 22E+00 64
Eu-155 t 4163E-03 17,384 91 34,769 81 0 00E+00 2 46E+01 4 92E+01

----- - .s - -a F 1- 7Fe-5 t

1

I 4t7 9E-05

3 5383E-03
I 1426E-06
3 8604E-02
13099E-06

17,J04 91 34,79b 81 U OOE+OO 2 46E-01 4 93E1:-
17,384 91 34,769 81 0 0OE+0O 6 15E+01 1 23E+02 3 5000 6 033E.03

Kr-85
ND-237

34,769 81 0 00E+00 1 99E-02 3 97E-02 5 0000 2 002E+03
34,76981 000E+00 671 E+02 1 34E+03 70000 1 635E+02
34,76981 0O2E+00 575E-02 1 15E-01 110000 1434E601

2 750

U.
Pa-231 1 8953E-07
P0-210 8 953IE-12 17,384 91 34.769 81 0 O^E+00

3
56E47
01 E+01Prr-147

Pu-238
Pu-239
PU-240
Pu-241

1ij
I

1588E-03
7146E-04
9464E-02
7919E-05
1774E-06

17,384 91 34,769 81 0 OOE+00
17.384 91 34,769 81 0 OOE+00 2 98E+00 5 96E+00 IT.-34,769 81 0 OOE+00 3 38E+02

34.769 81 0 00E+00 I 1
4 17.384.91 34.769 81 0 OOE+00 72

6 77E+02
2 36E+00
1 45E-01
1 52E-08
8 42E-07

Pu-242 43751E-13 17,36491 34,76981 000E+00 76
Ra-226 2 4219E-11 17,384 91 34,769 81 0 OOE+00 4 21 E-07

2 3572E-1 1 17,38491 34,769 81 OOE+00 410E-07 20E-07
34,769 81 0 OOE+00 5 38E-06 08E-05

Se-79 +00 2 87E-01 5 73E-01
Sn-126 3 7564E-05
S&-90 1 2052E+00 17.384 91 34.769 81

0 1.31 E+00
4 19E+04
1 56E+01
1 62E-06

Tc-99 4 4825E44 17.38491 34.76981 OOE+00
Th-229 4 6478E-1 1 17,38491 34,76981 0 OOE+00 8 08E-07

22259E-09 17,3i
2 3691 E-1 1 17,3E
5 8256E-09 17.31

8491 34,769 81 0 00E+00 3 87E-05 7 74E-05
8491 34,769 81 0 00E+00 4 12E-07 8 24E-07

TI-208 A491 34,76981 OOOE+00 1 01E-04 2 03E-04
U-232 34,769 81 0 00E+00 2 74E-04 5 48E-04 Thermal Power
U-233
U-234 4 9001 E-06

0 1 76E-04 3522-04 ftNominal Heat Bounding
8 52E-02 1 70E-01 Output Heat Output
3 22E-02 7.26E-02 (Watts) (Wafts)U-235 -2 3191 E-06

U-236 1 2633E-05
U-238 -9 5407E-08
Y-90 1 2053E+00
Other Radionucrdes

17.384 91
34,769 B1 0 O0E+00 2 20E-01 4 39E-01 I 2.8E.02 5-37E.02

3 26E-02 Total Total
D4

.ia.u..av, aa iir~
ti

Frorn SFD
Reactor Moderaaor FAST

Fuel Cladding NONE
SOL HM Constituents U

BOL Enrichment % 25 b908140 4

Used Basis for Parameter Datferences-
FAST Ths Template was used torte toesas reasons

The sob mades o at paN arreles eapt ddkqZIRC
U

l0to 40

Burnup Summary (MWd9

Frorn
Nominal |

BCunding

Ch-!k.

IBasis for burnup used in estimate
t Estinated |

209 10 17,35491 INomrena lw bocaloated tfom te heavy rnetal mas dessstye
36t 359 34 769 81 [oerdnt assirte to be twoe reral tmut

Estbnated Bumupt
Bumup Muaoisper Green Bumup

Nominal 42.57 63
Bounding 1 8513 96.2

Estimated EOL HWGren EOL HM
I 1 04

Reator slutdlown core removal storage, shlipping or other date confirming fiat irradabon ceased for fuel

'Total bumup for all fuel assoaated with tais worisheet m must be dvided by SOL heavy metal mass to get speciF burnup values (MWdMT)
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Fuel Radionuclide Inventory Worksheet
L Fuel and Template Information__ E ,

Fuel Name FERMI CORE I & 2 (SECTIONED)
SNF ID# 454

Fuel Units & Descr 980 - ROD
HeavyMetalMass BOL=131 "Mg EOL=125048kg
ROD Storage Site INEEL

'Fuel decay start date 1972
Estimites as of 2010

Template FERMI (Fast Zirc 10 to 40e., U)
'Template Burnup(MWd) 58 6725048

Template BOL Heavy Metal Mass (Ml)- 0 018774
Ternpbte Decay Tana- 35 years

Estimated
Canister usage

18"x10'
I 026

H. Estmates ' - m X. X, b Gamma Sources

CilMWd From
Template

Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

Fuel Bumup (MWd)
2

Burnup (MWd)
2

(Ci) Inventones(Ci) Inventones(Ci)

Photon Total
Energy Photons/sec
Group (boundtng)Radionuclide

E-08 5.444 25 10,88849 0 00E+00 523E-04 1 05E-03 I Avg MeV
E-07 5,444 25 10,888 49 OOE00 3 57E-03 714E-03 0 015 7.205E+14

0 000uE+0O 5,444 25 10,888 49 0 O0E+00 0 00E+00 0 00E+00 I 1 497E+14

Am-243 8 3770E-15 5,444 25 10 838 49 0 00E+00
C-1 4 2 1714E-05 5,444 25 10 888 49

4 56E-1 1
1 18E-01
3 00E-04
844E-11

CI-36 5 5188E-08 5,44- 6 OIE-04 0 0850 8 435E+13

Cm-243 1 5496E-14 1 69E-10 01250 5463E+13
Cm-244 0 00E+00 285E-12 5 70E-12 02250 724E+t13

Co-60 10,888 49 0 00E+00 14E+01 2 28E+01 0 3750 3155E+13
5.444 25 10.888 49 0 OOE+00 140E-03 6 80E-03 0.5750 5 573E+14

5.444 25 10.888 49 0 00E+00 2 45E-01 4 90E-01 0 8500 5147E+12
1 3775E+00 5.44425 10,88849 OOE+00 7 50E+03 1 50E+04 1.2500 3 414E+12

Eu-154 1 8510E-04 5,444 25 10,888 49 0 OOE+00 1 01E+00

Eu-1 55 1 4163E-03 5,444.25 10,68849 0OOE+00
Fe-55 1 4179E-05 5,444 25 10,888 49
H-3
I-129

_ Kr-85I N-_ _

3 5383E-03
I

4

1

E

1426E-06
I 8804E-02
1 3099E-06
8953E-07

19531E-12

5,444 25
S,44425
5,444 25
5,444,25
5 444.25

10,88 49 0 00E+00
10,838 49 0 OOE+00
10.888 49 0 OOE+00

7 71E+00 1 54E+01 22500 2 342E.07
7 72E-02 1 54E-01 1 27500 2258E+06
1 93E+01 3 85E+01 35000 2011E+03
6 22E-03 1-24E-02 5 0000 6794E+02
2 10E+02 4 20E+02 70000 5722E+01

10.888 49 0 OOE+00 1 80E-02 3 60E-02 110000 5 183E+00
10,888 49 0 OOE+00 1 03E-03 2 06E-03

Pb-210
Pm-147

__ Pu-238
Pu-239

'- Pu-240

5.444 25 10,888 49 0 00E+00 4 87E-08
1 15885-03 5 444 25 10,888 49 0 OOE+OO

9 75E-08
1.26E+01
1 87E+00
2-12E+02

1 7146E-04 5,444,25 10,888 49 0 0
1 9464E-02
6 79194-05

Pu-241 4 1774

5,444.25
5,44425
5 444 25
5,444 25
5.444 25

E-01 7A0E-01
0 OOE+OO 2.27E-02 4 55E-02

3 49 DOE+OO 2 38E-09 476E-09
10,88849 5OE+00 1 32E-07 2 64E-07

2 3572E-1 1 5.444 25 10,88849 OOE+00 1 28E-07 257E-07
Ru-106 3 0951E-10 5,444 25 10.8E8 49 00E+OO I6

Se-79 1 6488E-05
Sn-i 26 3 756445-05
Sr-9O 1,2052E+00

5,444 25
5,444 25
5,444 25
5,444 25
5,444 25
5,444 25

10,8E8 49 ) OOE+00 I
) OE+OO 2
O OOE+00 6
3 00E+00 2

6 56E+03 1.31 E+04
2 44E+00 4 88E+00

10.888 49 0 OOE+00 2 53E-07 5 06E-07
10.888 49 0 OOE+00 121E-05 2 42E-0522259E-09

Th-232 2.3691E-11 5,44425 10,88849 5OOE+00 129E-07 258E-07
TI-208 58256E-09 5,44425 10,88849 0 OOE+00 317E-05 6 34E-05
U-232 1.5759E-08 544425 10,88849 0 OOE+00 8 58E5-0 1 72E-04
U-233 10110E-08 5,444.25 10,88849 OOE+00 550E4-5 1 10E-04
U-234 4 9001E-06 5,444.25 10,88849 005E+00 267E-02 534E-02
U-235 -2 3191E-06 5.444.25 000 729E-02 602E-02 729E-02
U-236 1t2633E-05 5,444,25 10,88849 OOE+00 6 88E-02 I 38E-01

Thermal Power

Nominal Heat Bounding
Output Heat Output
(Watts) (Watts)
a 40E.01 1 68E802

Total TotalU-238 -9 5407E-08 5 44425 0 00 328E-02
Y-90

-~W Other Radionuclides
1t2053E+00 5,444,25 10,888 49 Of 131E+04

1 495.04

TIL TemplateSelection Sumnsar, Buap Suimnury. an

F

.emplate Selection Summary
R.as. f.r Pa.rm.eter rlfferenees-I. - . -. .. -

Reactor Moderator FAST
Fuel Cladding ZIRC

BOL HM Constituents U
BO ndcmtn II s 9J1

FAST

ZIRC
U

0ino40--. _ _ _ __ ... _.._. _-_ _------ ._ ._

8umup Summary (MWd)f Basis for bumup used in estimate
From SFD 0 Estimated J

Nominal 209 961 5 44425 NruI bimup¶ b cablaled rom the heavy netal mass destr55
Boundmg 362.83 10 888 49 Bou-xfng buropi assumned to be twce nsmnal bumup

IChecks

Estimated Bumupl
G-en Bumup

25 9
3001'

Estimated EOL HM/Green EOL HM
I 01Nominal

Bounding

'Reactor shutdovn core removal storage, shippeig or other date contirming that irradahon ceased tor tuel

'Total bunnup tor all tuel associated wrih 8i1s v orksheet must be dvided by BCL heavy metal mass to get speakc bumrup values (MWd/MT)
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Fuel Radionuclide Inventory Worksheet
L Fud and Template Infontation;.,m

Fuel Nane FERMI CORE I & 2 (SODIUM WORTH)
SNF ID # 455

Fuel Units & Descr 420 - ROD
Heavy Metal Mass BOL=56 238kg. EOL=55 398kg
ROD Storage Site INEEL

'Fuel decay start date 1972
Estimates as of 2010

Template FERMI (Fast Zirc, 10 to 40% U)
'Template Sumup(MWd) 58 6725048

Template aOL Heavy Metal Mesa (M) 0 018774
Template Decay Time 35 years

Estimated
Canister usage

18-x10'
O11

11. Fstimates. m X. X. b Y. Yb Gamma Sources
Photon Total

CrlMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec
Radionuclide Template Fuel Bumup (MWd) Bumup(MWdf (Ci) Inventories(Ci) Inventones(Ci) Group (bounding)
Ac-227 96110E-08 74071 1,481 43 OOOE+00 7 12E-05 1 42E-04 Avg MeV
Am-241 65601E-07 74071 1,48143 OOOE+00 486E-04 972E-04 00150 9802E813
Am-242m 0 0OOOE+00 740 71 1,481 43 0 00E+00 0 00E+00 0 OOE+00 0 0250 2.036E+13
Am-243 83770E-15 74071 1,48143 OOOE+00 620E-12 1 24E-11 00375 1731E+13
C-14 2 1714E-05 74071 1,48143 00OE+00 1 61E-02 322E-02 00575 1 897E+13
CI-36 55188E-08 74071 1,48143 000E+00 409E-05 Bi1E-05 00850 1 148E+13
Cm-243 1 5496E-14 74071 1,48143 000E+00 1 15E-11 230E-11 01250 7433E+12
Cm-244 52375E-16 74071 1,48143 00OE+00 388E-13 7.76E-13 02250 9851E+12
Co-60 20947E-03 74071 1,48143 OOOE+00 155E+00 310E+00 03750 4292E+12
Cs-134 62448E-07 74071 1,48143 OOOE+00 463E-04 925E-04 05750 7582E.13
Cs-135 44996E-05 74071 1,48143 000E+00 333E-02 667E-02 08500 7002E+11
Cs-137 1 3775E+00 740 71 1,481 43 0 OOE+00 1 02E+03 2 04E+03 12500 4 645E.11
Eu-154 1 8510E-04 74071 1,48143 000E+00 1 37E-01 2.74E-01 17500 1807E+10
Eu-155 1 4163E-03 740 71 1,48143 000E+00 1 05E+00 2 10E+00 2.2500 3187E+08
Fe-55 1 4179E-05 74071 1,48143 OOOE+00 1 05E-02 2 10E-02 27500 3072E.05
H-3 3 5383E-03 740 71 1,481 43 0 OOE+00 2 62E+00 5 24E+00 3.5000 3.254E+02
1-129 1 1426E-06 74071 1,48143 OOOE+00 846E-04 1 69E-03 50000 1147E802
Kr-85 3 8604E-02 740 71 1,481 43 0 OOE+00 2 86E+01 5 72E+01 7 0000 I 035E+01
N237 3 3099E-06 74071 1,48143 000E+00 245E-03 490E-03 110000 9995E-01
Pa-23t 1 8953E-07 740 71 1,48143 0 00E+00 1 40E-04 2 81E-04
P-2180 89531E-12 74071 1.48143 000E+00 6 63E-09 1.33E-08
Pm-147 1 1588E-03 740 71 1,48143 0 OOE+00 8 58E-01 4 72E+00
Pu-238 I 7146E-04 740 71 1,481 43 0 OOE+00 I 27E-01 2 54E-01
Pu-239 I 9464E-02 74071 1,48143 000E+W0 I 44E+01 2688E+01
Pu-240 6 7919E-05 740 71 1,48143 0ooE.00 5803E02 1 OIE-01
Pu-241 4 1774E-06 740 71 1,481 43 0 OE+00 3 09E-03 6.19E-03
Pu-242 4 3751E-1 3 740 71 1,481 43 0 0OE+00 3 24E-10 6 84E-10
Ra-226 2 4219E-11 74071 1,481 43 000E+00 1 79E-08 3 59E-08
Ra-228 2 3572E-11 740 71 1,481 43 0 00E+00 I 75E-08 3 49E-08
Ru-106 3 0951E-10 74071 1,481 43 0 00E+00 229E-07 4 59E-07
Se-73 I 6488E-05 740 71 1,481 43 0 00E+00 122E-02 2 44E-02
Sn-126 3 7564E-05 740 71 1,481 43 0 00E+00 2 78E-02 1 56E-02
Sr-90 I 2052E+00 740 71 1,481 43 000DE+00 8 93E+02 I 79E+03
Tc-994 4125E-04 740 71 1,481 43 0 00E+00 3 32E-01 6 64E-01
Th-229 46478E-11 74071 1,40143 00E+00 3944E-08 6389E-0a
Th-230 1 2259E-09 740 71 1,481 43 0 00E+00 1 65E-06 3 30E106
Th--232 2 3691 E-1 1 740 71 1,481 43 000OE+00 I175E-08 3 51 E08
Ti-208 5 8256E-09 740 71 1,481 43 0 O0E+00 4 32E406 8 63E-06
U-232 - 5759E-08 740 71 1,481 43 0 00E+O0 I 17E0-0 2 33E-05 Theroal Power
U-233 1 0110E48a 740 71 1,481 43 000OE+00 7 49E406 I15E0E5 Norrunal Heat Bounding
U-234 4 9001 E-06 740 71 1,481 43 000DE+OO 363E-(i3 7-26E-03 Output Heat Output
U-235 -2 3191E406 740 71 0 00 3 12E402 2 95E-02 3.12E402 (Watts) (Watts)
U-236 1 2633E-05 740 71 1,481 43 0 OOE+00 9 36E-03 I 87E-02 I 14E+01 229%E+01
U-238 *9 5407E408 740 71 0 00 1 40E402 I 40E402 I 40E-02 Total Total
Y-90 1 2053E+00 74071 1,481 43 0 00E+00 8 93E+02 1 79E.03
Other Radionuclldes 1 01E+03 2 03E+03

IlL Template Seketion Stmr, Burup Sumnny. and Checds .-.- ,
Template Selection Summary

From SFD Used Basis for Parameter Differences:
Reactor Moderator FAST FAST

Fuel Cladding ZIRC ZIRC
BOL Hil Constituents U U

8Ot. Enrichment % 25 69081404 10 to 40

Bumup Summary (MaWd)' Basis for butmup used in eshmate:

From SFD | Estimated
NomnMal 89 98L 740 7l jhmaiiu tamuD c~batted io Sirmth heasy rren saisns estsoyd.

Bounding 1555O| 1 48143 ourg buiD assmimed to be tWe nonal burnuD

Checks

Estimated Bumupl
BGmip I Given Bumup Estnmated EOL HMfGiven EOL HNM

Nominal 421 823 1
Bounding 1 843 9 5

'Reactor strrdown. core removal, storage, shappmg or other date confirming that inradcabon ceased for fuel

rTotai burnup lor aii fuel associaled with this worisheet must be divided by 8OL heavy metal mass to get specroc bumup values (MWd/1`T)

L

IL
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Fuel Radlonuclide Inventory Worksheet

L Fuel and Template Inforantion , . -
Fuel Name FERMI CORE 1s 2 (STD FUEL SUBASSEMBLY)

SNFID# 456

Fuel Units & Deser 27160- ROD

Heavy Metal Mass BOL=3636 724kg EOL=3566 108kg

ROD Storage Site INEEL

'Fuel decay start date 1972

Estimates as of 2010

Template FERMI (Fast Zrc 10to 40% U)

'Template Bumup(MWd) 58 6725048

Template OL Heavy Metal Mass (MT) 0 018774

Temolate Decay Tame 35 years

Estimated
Canister usage

18"xl 0'
1 7 07

.. e ._*-._ I tfiamni o s.
- 111.isiuimates m Xl D Y. yi, I -,Xmm .. oU ...

Cl/MWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel
Template Fuel Bumup (MWd)

2
Bumup (MWd)V (Ci) lnventones(Ci) Inventones(CI)

Photon Totat
Energy Photons/sec
Group (bounding)Radionuclide

Ac-227 96110E-08
Am-241 6 5601E-07
Am-242m 0 0000E+00
Am-243 8 3770E-15

124,538 69 0 OOE+00 5 98E-03 1 20E-02 Avg MeV
124,53869 0W0E+00 408E-02 817E-02 00150 8241E+15
124.538 69 0 00E+00 0 00E+00 )0E+00 00250 1 712E+15

62.269 34 124.538 69 0 00E+00 5 22E-10

Cm-244
COA60
Cs-134

21
5 5

1 5

42
62

1 8
1 4

1 4

62,269 34 124.538 69 0 00E+00
62.269 34 124,538 69 0 00E+00 35E+00

496E-14 62.269 34 124 538 69 0 0
44

2375E-16 62,269 34
G47E-03 30E+02 61E+02

04E-09
70E+00

6 87E-03
93E-09

6 52E-11
0 3750 3 608E+14

'448E-07 0 O0E+DO 89E-02 778E-02

00375 1 506E+15
00575 1 595E615
0 0850 9 647E614
01250 6 249E+14
02250 8 281E+14

0 5750 6 374E+15

Cs-135 996E-05 124.538 69 0 ooE+ao 2 80E+DO 60E+00 0 8500 5 887E+13

Cs-137 124.538 69 0 00E+00 8 58E+04 72E+05

Eu-154 34 124,53869 0 00E+0 1 15E+01
62.269 34 124.538 69 0 00E+00 8 82E+01

-05 62.269 34 124,53 69 0 00E+00 8

31E+01
76E+02
77E+00
41E+02
4A2E-01

1 2500 3905E+13
1 7500 1 519E+12
2 2500 2 679E+08
2 7500 2 582E+07
3 5000 2.589E+04
S 000o 9 009E+03

1H-3 35383E-03 62,269 34
1K129 3 8426E046 62,269 34
*Kr-5 3 864E402 62,269 34

_ Np-237 3 3099E-06 62,269 34

124,538 69 0 00E+00

2 40E+03 4 81E+03 7 0000 7 969E+02
2 06E-01 4 12E-t01 I 1 0000 75666E+01

Pa-231
P6-21 0

1 Pm-147
Pu-236
Pu-239

1 8953E607
8 9531E-12
1 1588E-03
1 7146E-04
1 9464E-02

1 69 O00E+00 1 18E-02
124.538 69 0 00E+00 5 58E-07 1 12E-06

2 36E-02

124,638 69 O00E+00 7.22E+01
62.269 34 124,538 69 0 00E+00 1 C
62,269 34 124,538 69

Pu-240 6 791 9E-05 62.269 34 8 46E+00

Pu-241 4 1774E-06 62.269 34
Pu-242 4 3751E-13 62,26934
Ra-226 2 4219E-11 62,26934

- Ra-228 2 3572E-1 1 62269 34

260E-01 5 20E-01
E+00 2 72E-08 5 45E-08

0 00E+00 t 51 E-06 3 02E-06
1.538 69 0 00E+00 t 47E-06 2 94E-06

Ru-t 06 2.269 34 124.538 69 0 00E+00 t 93E-05 3 85E-05
62.269 34 124 538 69 0 00E+00 03E+00

E-05 62269 34 124,538 69 0 00E+00
Sr-90
Tc-99
Th-229
Th-230
Th-232
TI.208
U-232
IJ-233
U-234
U-235
U-236

1 2052E+00
4 4825E-04
4 6478E-1 1

62.269 34 124,538 69 0 00E+00 7 50E+04
62.269 34 124,538 69 0 001E+0 2 79E+01
62.26934 124,53869 000E+00 2 89E-06
62269 34 124 538 69 0 00E+00 1 39E-04
62.269 34 124,538 69 0 00E+00 1 48E-06
62.269 34 124,538 69 0 00E+00 3 63E-04

5 58E+01
5 79E-06
2 77E-04
2 95E406
7.26E-04

62.26934 124,53869 000E+00 981E-04 1 966E-03

62,269 34 124,538 69 0 00E+00 6 30E-04 126E-3
62,269 34 124,538 69 0 00E+00 3 05E-01 6 OE-01
62,269 34 000 2 02E+00 1 87E+00 2 02E+00

Thermal Power
Nominal Heat Bounding

Output Heat Output
(Watts) (Watts)
961E+02 1 92E.03

Total Total
1.263 - 62,269 34 124,538 69 0 00E+00 7.87E-01

5 62,269 34 0 00 9 08E-01 9 02E-01
62,269 34 124,53 69 0 00E+00 7.51E+04

8 536.04

1.57E+00

Y-90
Other Radionuclides

Basis for Parameter DifferencesFrom SFD
Reactor Moderator FAST

Fuel Cladding ZIRC
BOL NM Coistitue ets U..! U

Burnup Summary (MWd)_ Basis for bumup used in estimate

From SFD Estimated
Noniinal 62 269 34 NoWl bWar cabuated ftro the heaty isetal mass destoyed

Bounding 5 8t8 76] 124 538 69 BOUKer bump aaed is te trce ecmNd busse

Checks __________________________

Estnmated Bumupt
B u M l Ghven Bumeup Estimated EOL Ht/Given EOL HM

Nommal [ 4E 1 01 |
Boundel 10 96e 21 40

'Reador shutdown. core removal storage, shippmng or other date confirnsg that Irradiation ceased lor fuel

'Total bun up for a* fuel associated with Ias womesheet must be civi-de by BOL heavy metal mass to get specific bumup values (MWr6'T)
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Fuel Radionuclide Inventory Worksheet
L Fuel and Tenmplate lnormabons i -^

Fuel Name FFTF CARBIDE FUEL EXPER
SNF ID # 347

Fuel Units & Descr 15 - ELEMENT
Heavy Metal Mass: BOL=. EOL=7 356kg
ROD Storage Site: INEEL

'Fuel decay start date 1993
Estimates as of 2010

Template FFTF (FAST. SST. 10 to 30', Pu & U)
'Template Bumrup(MWd) 50112

Template SOL Heavy Metal Mass (MT) 0 0329181
Template Decay Tine 15 years

Estimated
Canister usage

18x10'
I 0 31

11. Estrsates .7.m xn x, b Y. Yb Gamma Sources

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

Radionuclide Template Fuel Bumup (MWd)' Bumnup (MWd)' (C i) Inventones(CI) Inventories(Ci) Group (bounding)

Ac-227 6 3735E012 525 78 652 69 0006E+O0 7-2E-10 8 96E-100 Avg 3eV
Am-241 79527E-02 52578 65269 152E+01 570E+01 671E+01 00150 3315E+13
A-242m 2 1053E-03 52578 65269 OOE+00 1 813E+00 137E+00 00250 70G4E+12
Am-243 10760E-04 52578 65269 OOE+00 5466E02 702E-02 00375 85094E+12
C-14 261416E-05 52578 65269 OOOE+O 1237E-02 171E-02 00575 G973E+12
Cs-36 34243E-10 52578 65269 OOOE+OO I 6E-07 2124E-07 00850 4032E+12
Cm-243 646092E-04 52578 65269 0 OOE+00 347E-01 4 31E-01 O1750 3012E+12
Cm-244 2 9933E-03 525 78 652 69 0 OOE+00 1 57E+00 1 95E+00 1 22S0 3 054E.12
Co-60 1 5934E-02 525 78 652 69 OOE+00 8338E+00 3 04E+01 03750 8 570E+12
Cs-134 4 6356E-02 52578 65269 OOOE+00 244E+01 3503E+01 05750 5245E.13
Cs-1235 4 7693E-0 52578 65269 6OOE+00 251E-02 3841 E02 0 o8500 756E+12
Cs-137 7 91113E+00 525 78 652 69 0 OOE+00 1311E+03 1 38E+03 12500 1 523E+12
Eu-154 482 E-02 52578 65269 OOE+00 2 53E+01 3114E+03 117500 431tE.10
Eu-155 6 8447E-02 525 78 652 69 OOE+00 3 60E+01 4 47E+01 2256 0452E+08
Fe-55 2 8479E-03 525 78 652 69 0 006+00 1 3 07E+00 3 12E+00 2 7500 8 88E+07
H-3 8 9361E-03 525 78 652 69 0 OOE+00 4 70E+02 1 63E+00 3 2OOO 9 966E+OG
1-129 t2891E-06 525 78 652 69 OOE+00 6 +78E-04 8741E-04 1 OOO 308tE+04
Kr-85 7309415E-02 525 78 65269 OOOE+OO 170+01 4 63E+01 7200 352tE+03
NPu237 2 6541E-06 525 78 652 69 6OOOE+0 140E-03 173E-03 110000 4031E+02
Pa-231 4 8970E-12 525 78 652 69 0 OOE+03 2 57E-09 3 20E-09
Pb-210 2 2170E-13 525 78 652 69 1 OOE+02 1 17E-10 2 45E-10
Pm-147 2 3617E-01 525 78 652 69 OOE+00 3t24E+02 1 54E+02
Pu-238 2 8636E-02 525 78 652 69 0 OOOE+00 2 51E+01 1 87E+1
Pu-239 -35520E-02 52578 0600 1625E+02 7 06E+02 9 25E+02
Pu-240 2 0790E-02 525 78 652 69 6034E+01 7 43E+01 7 70E+01
Pu-241 -43316E-05 52578 0600 2065E+03 259E+03 285E+03
Pu-242 7 1052E-05 525 78 652 69 69E-02 2 2741-02 2 49E-02
Ra-226 57471E-13 52578 65269 OOE+00 302E-10 375E-10
Ra-228 5 4957E-17 525 78 652 69 OOE+00 2 89E-14 3 59E-14
Ru-106 1 4582E-02 525 78 652 69 0 OOE+OO 7 67E+00 9 52E+30
ST-79 970137E-05 52578 65269 OOE+00 533E-03 662E-03
S1-126 4 3922E-07 525 78 652 69 0 OOE+00 2 31 E-02 2 87E-02
Sr-90 7 6329E-01 52578 652 69 0 OOE+00 4 01-E+02 4 -98E+02
Tc-99 3 9412E-04 525 78 652 69 0 OOE+00 2 07E-136 2 57Eme1
Th-229 1 6457E-12 525 78 652 69 0 OOE+00 8 65E-10 1 07E-09
Th-230 - 8822E-10 52578 65269 OOE+0 9 90E-08 2523E-07
Th-232 97601E-17 52578 65269 0 OOE+00 5 13E-04 6 -37E-14
Ti-208 S 2722E-07 525 78 652 69 0 OOE+8 0 2 77E-04 3 44E-04
U-232 7 4925E906 52578 652 69 0 OOE+00 7 05E+04 974E-04 Thermal Power

U-233 2R1113E-10 525a78 652 69 O OOE+ 114E607 1 38E-07 Nom3al Heat Bound3g
U-234 I 9528E-06 525 78 652 69 0 OOE+OO 1 03E-03 1 27E0 Outptrt Heat Output

U-235 -9 7920E-09 525 78 0 00 2 56E-05 2 0SE-05 2 56E-05 (Watts) (Watts)

U-236 I 1570E-07 525.78 652 69 OOODE+OO 6 08E-05 7 55E-05S t7tE+01 2.04E+Ot

U-238 -1-7914E-07 525 78 0 00 I 86E-03 I 77E-03 I 86E-03 Total Total

Y-90 7 6329E-01 525 78 652 69 O OOE+OO 4 01E+02 4 96E+02

Other Radionuclides t t4E+03 t 4tE+03

rt. Template Selectioe Surnmnam, Bursup Stsnmarv, and Checks _ _______4_____.____

Temptate Selection Summary

From SFD Used Bases for Parameter Differences:
Reactor Moderator FAST FAST Template 4as sted otr tie toeng reaso S

Fuel Ctdding SST SST This t mates orn a paratews except erechmeet ( nknris)
BOL Htt Constntuents Fu and U Pu and U

BOL Enrichment % 10 to 30

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

Nominal 5Z 7tj N.w tumtip bien tros SFD aid comwed t UWi usang BOL-.7 88xg

Bounding 652 69IBonling bumip taken frsm SFD and corveted lo MWhi wng SOW 8t3

Checks

Estimated Burumip
Bunnup Mu tip!tr Given Bumup Estimated EOL HWNGiven EOL HM

Nominal 044 100
Bounding 0 54

'Reanor shutdown, core removal storage shipping or other date confirming blat Irradabon ceased for fuel

'Total bumup for asl uel associted wtft tits worisheet must be divded by SOL heavy metal mass to get speacc busmp values (MWd'MT)

L

L
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Fuel Radionuclide Inventory Worksheet
,L Fuel and Temiplate Infurmatin -,f

Fuel Name FFTF OXIDE EXPERIMENTS
SNF I# 349

Fuel Units & Descr 1 - HEX ARRAY 91 ROD
Heavy Metal Mass BOL- . EOL-0249kg
ROD Storage Site INEEL

'Fuel decay start dale 1993
Estnmales as of 2010

Template FFTF (FAST SST 10 to 30%O Pu & U)

'Template Bumup(MWd) 5011 2

Template BOL Heavy Metal Mass (MT) 0 0329181
Temolate Decay Time 15 years

Estimated
Canster usage

18"x10
002

11. Eshnnates I m a5X. b Y. Y. Gamma Sources

CUMWd From
Template

Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

Fuel Burnup (MWd Burnup (MWdW (CI) Inventories(Ci) Inventories(Ci)

Photon Total
Energy Photons/sec
Group (bounding)Radionuclide

Ac-227
Am-241
Am-242m
Am-243

13735E-12 3398 6229 ODOE+0W 467E-11 856E-11 Avg MeV
7.9527E-02 33 98 62.29 5 46E-01 3 25E+00 5 50E+00W 0 0150 3115E+12

UU ti lttd n1t4.i - - ---- - ---- -+ -

2
2 1053E-03 33598 62.29 o WE~t+W r 1=sE 02 1 i1-01 I ou s 6~ 7sb

0760E-04 33 98 6229 IWE+00 3 66E-03 1
C- 14 T 33 98 62.29 IOE+00

Cl-36 3 4243E-10
Cm-243 6 6092E-04 E-02 01250 2874E411

Cm-244 2 9933E-03 86E-01 02250 2 914E+11

Co-60 t 5934E-02 0WE+00 41Ef-01 I 93E-01 03750 1 498E+11

Cs-134 62 29 OOE+0O 1 58E+00 2 89E+00 0.5750 50065+12

4 7693E-05
2 1113E+00
4 8092E-02

62 29 OOEE+0 1 62E-03 2 97E-03 I O 8500 1 675E+11

33 98 62 29 00E+W0 717E+01 1 32E+02 1 12500 1 459E+11

33 98 62 29 OOE+00 1 63E+00 3 OOE+600 17500 2 396E+09
Eu-1 55 6 ,447E-02 33 98 62 29 OOE+OO 2 33E+00 4.26E+00 | 2.2500 8 066E+07

Fe-55 5 8479E-03 33 98 62 29
- -- -- -

1-129

j_- Kr-BSI ND-237

u U1 93t-u VV YU

0 OOE+00 1 99E-01
0 OOE+00 3 03E-01
0 OOE+0 O 4 38E-05
0 OOE+00 2 41 E+00

4

2891 E-06 5 0000 2 044E+03
4 42E+00 7 o000 2 341 E+02

33 98 62 29 OOE+000 9 02E-05 1 65E-04 I 11 000 2 681 E401
33 98 6229 0 OOE+00 1 66E-10 3 05E-1 0

Pb-21 0 2 2170E-13 33 98 62 29 0 OOE+00 7 53E-12 I 38E-1 1I i Pm-147 2 3817E-01

I i Pu-238 2 8636E-02
Pu-239 -3 5520E-02

335 98 62990 0 OFO+OO 8 
0

2F+OO
VO~~~~~ ------ VW V w

33 98 62 29 0 OOE+00 9 73E-01
33 98 000 44

1 47E+01
1 78E+00
4 43E+00
3 57E+00
1 02E+02
1 30E-03

Pu-240 2 0790E-02
Pu-241
Pu-242
Ra-226
Ra-228
Ru-1 06
Se-79

-4 B316E-01
1.1 052E-05
5 7471E-13
5 4957E-17
1 4582E-02

33 98
33 98
3398
33 98
33 98

6 07E-04 9 83E-04
62 29 OOE+00 1 95E-11 3 58E-1 1
62 29 0 OOE+00 1 87E-15 3 42E-15

33 98 6229 0 OOE+00 4 95E-01 9 08E-01
1 0137E-05 33 98 6229 0 00E+00 3 44E44 631E04

Sn-126 43922E-05 33 98
Sr-90 7 6329E-01
Tc-99 0 00E+00 134E-02 2 45E-02

5 6229 0 00E+00 5 59E-11 1 03E-10
E-10 33 98 6229 000E+00 6 40E-09 1 17E-08

9 7601E-17 33 98 6229 0 00E+00 3.32E-15 6 08E-15
TI-208 52722E-07 33 98 6229 000E+00 1 79E-05 328E5
U-232 1A925E-06 33 98 6229 0 00E+00 5 07E-05 9.30E-05 Thernal Power
U-233 21113E-10 3398 6229 000E+00 717E-09 1.32E-08 Iominal Heat Bounding
U-234 1 9528E-06 33 98 6229 0 00E+00 6 A4-05 122E44 output feat output
U-235 -9 7920E-09 33 98 0 00 9 20E-07 5 87E-07 920E47 1 (Watts) (Watts)
U-236 1 1570E-07 3398 6229 000E+00 393E-06 7210E4 919E-01 1.56E+00
U-238 -1 79140-07 3398 000 670E-05 609E-05 670E-05 Total Total
Y-90 7 6329E-01 33 98 62 29 0 00E+00 2 59E+0C

* 7 Other Radionuchides 7-36E+C

111. Temnplate Selectac Srmnsasy, Burreip Sunyuary. and I
' [Iplate Selection Su

From SFD I Used

A1
Reactor Moderator-| FAST

Fuel Claddng SST
BOL HM Constituents Pu and U

BOL Enrichment %

FAST
Basis for Parameter Differences
ThIs Tenwlate, wass sied br be bolserwig reasons
ThIs hel mathes en al parametes except enrvchment iukvnowi)___,-._

SST
Pu and U
I0to 30

-

Bumun Summary IMWd9' Basis for bumup used in estimate-
…--

From SFD Estimated

Nommal L

Boundang
S3 98
62.29

Neunal btrup taken from SFD ard carenved It Mtd usng BOLa02tkg
Botadeg txnup taken tkom SFD and convmerted to MWd usta 60L=02Slkg

Estimnated Bumupf
r.ven RumuDB.ump Multiplier

Nomal 0
Bounding I 1 45

Estimat EOL HM/Given EOL HM

I ~100
'Reactor shutdown core removal storage shipping or other date contirming that irradason ceased for fuel
t

rotal burnup for all fuel assodated wait this worksheet must be dovted by SOL heavy metal mass to get specific burnup values (MWiIMT)
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Fuel Radionuclide Inventory Worksheet
L Fuel and Template lnfobmnatim,,-,

Fuel Namen FSVR
SNF IDt 86

Fuel Units & Descr 1464 CARBON COATED PART
Heavy Metal Mass 80L=15366 583kg EOL=14725 937k9
ROD Storage Site FSV

'Fuel decay start date: 1989
Estimates as ol. 2010

Template FSV (Graphwte, Graphite 60 tO 100%. Th & U)
'Template Bumup(MWc6: 1270 275

Template BOL Heavy Metal Mass (UT), 0 012702752
Template Decay Time 20 years

Estimated
Canister usage

18'x15'
292 80

ll. Estimates' m x,, b Y. Yb GammaSources

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

Radionuclide Template Fuel Bumup (MWd) Bumup (MWd)
5  

(Ci) lnventones(C) Inventones(CQ) Group (bounding)
Ac-227 28411E-06 605,87577 722.22941 OOOE+00 t72E+00 205E+00 Avg MeV
Am-241 25254E-03 605,87577 722,22941 OOOE+00 153E+03 182E+03 00150 7252E+16
Am-242m 2 5664E-06 605,875 77 722,22941 0 OOE+00 1 55E+00 1 85E+00 0 020 1 491E+16
Am-243 4 6132E-05 605,87577 722,22941 0 OOE+00 2 80OE+01 3 33E+01 0 0375 1 316E+16
C-14 23166E-05 605,87577 722,22941 OOOE+00 140E+01 1 67E+01 0s75 1 3s8E+16
CI-36 1 0667E-06 605,87577 722,22941 OOOE+00 646E-01 770E-01 00850 8474E+15
Cm-243
Cm-244

3 6520E-05
+00 I 94E+03 1 27E+03 02250 7 354E+15

722.229 41 0 OOE+00 96E+03 34E+03 03750 3 172E+15
605.875 77 722,229 41 0 00E+00 3 57E+03 26E+03 0 5750 5 090E+16

Cs-135 24711E-05 605,875 77 722,229 41 000E+00 1 50E+01
Cs-137 1 8775E+00 605.875 77 722,229 41 000E+00 1 14E+06
Eu-154 52619E-02 605,87577 722,22941 000E+00 3 19E.04

78E.01 0 8500 1 328E+15
12500 1 94E+1S

Eu-1 55 8 4785E-03 605,875 77
Fe-55 2 43816E-06
H-3 9C 50E+03 6 56E+03

0060E+00 11E-01 7-29E-01
3 5000 1 242E+08
7 0000 8 26.E+07

110000 6 955E+05611 1LUU O bEU
605.875 77 722229 41 0 O0E+00 6 32E+04 7 53E+04

1 2517E-05 605.875 77 722,229 41 0 00E+00 7 58E+00 9 04E+00
Pa-231 4 7391 E-06 605.875 77 722,229 41 0 O0E+00 2 87E+00 3 42E+00
Pb-210 73244E-10 605,87577 722,22941 000E+00 444E-04 5-29E-04
Pm-147 79747E-03 605,87577 722,22941 000E+00 483E+03 576E+03
Pu-238 1 8295E-01 605,87577 722.22941 000E+00 1 11E+05 1 32E+05
Pu-239 1 3580E-04 605,87577 722,229 41 000E+00 8 23E+01 981E+01
Pu-240 2 5601E-04 605,875 77 722,229 41 OOE+00 1 55E+02 1 85E+02
Pu-241 3 9810O-02 605,87577 722,229 41 000E+00 2 41E+04 2 88E+04
Pu-242 38866E-06 605,87577 722,22941 000E+00 235E+00 2 81E+00
Ra-226 11163E-09 605,87577 722,22941 000E+00 676E-04 806E-04
Ra-228 8 9587E-07 605,875 77 722,229 41 0 00E+00 5 43E-01 6 47E-01
Ru-106 1 0628E-06 605,875 77 722,22941 000E+00 644E-01 7 68E-01
Se-79 21082E-05 605,87577 722,22941 000E+00 1 28E+01 152E+01
Sn-126 2 2200E-05 605,875 77 722,229 41 0 O0E+00 1 35E+01 I 60E+01
Sr-90 1 8098E+00 605,875 77 722,229 41 0 O0E+00 1 10E+06 1 31E+06
Tc-99 33331E-04 605,87577 722,22941 000.+00 202E+02 2 41 +02

L

Th-229 5 7665E-06 605,875 77 722.229 41 0 00E+00 3 49E+00 1 t6E+00
Th-230 1 2493E-07 605 875 77

0 00E+00 17E+02 4 97E+02
I nncnU 1 -~- aw therml rower

722229 41 0 00E+00u tI13+03 I ;34E+03
70 OA A A n - 1 or c n
722.229 41 0 OOE+0O ZbLt+03 I 49E+U3

T hermal Power

Nominal Heat Bounding
Output Heat Output
(Watts) (Watts)

2 7805E-04 605.875 77 722.229 41 0 OOE+00 68E+02 2.01E+02
U-235 -1.7343E-06 605.875 77 0 00 3 04E+00 99E+00 3 04E+00

8 6281E-06 605.875 77 722.229 41 0 OE+00 5 23E+00 6.23E+00 I 176E+04 2,10E.04
-n oem, 15i ,iOa- 0 gac~ti I riO.JV I T,- i-l

W5.575~~~~~~~ 71UU JUtzZ -- JLdi
I otal 

I ow

609.875.77 722.22941 OOE+00 1 10E+06 1.31E+06
1 09E+06 1.30E+06

Itl. o Su9mrnary. Btunup Suumna
1Teromwlate Selection Simmian

From SFD
Reactor Modeator GRAPHRTE

Fuel Claddeng GRAPHITE
BOL HM Constluents Th and U

BOL Enrichmentl * 93 15

tiUe Basis trb Parameter Ddferences:
-17-----

I .GRAPHITE

GRAPHITE

Th and U

Burnup Summary (MWd)' 1Basis tor burnup used in estimate:

bSFD I Estimated I

605 875 77INow"ai bWti cicabilatedSo tie heavy MOaW mast destyoed
722,ZS 41 1211.751 53Iftlltt bunup taLen drt tram SF0 (crwerled to MW.)

_,

Checks

Estimated Bumupf
Bu up MuItilier Given Burnup Estimated EOL HM/Given EOL HM

Nominal 0.39 1 100
Boundig I 047 1 68

'Reactor shuttdwn, core removal storage, shappig or otier date confitming Vat inadation ceased tot tuel
t
'Tota bumuip ior alt tuel associated wit this worksheet mnust be drvded by BOL heavy metal mass to get speedfic buntup values (MWdrT)
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Fuel Radionuclide Inventory Worksheet

L Fuel and Template liforrmntidon - , ,
Fuel Name FSVR

SNF ID# 85
Fuel Units & Descr. 744 - CARBON COATED PART

Heavy Metal Mass- BOL=8780 015kg EOL=8626 159kg
ROD Storage Site INEEL

'Fuel decray start date 1980
Estimates as of 2010

Template FSV (Graphte Graphite 60to 100% Th & U)

'Template Burnup(MWd) 1270275
Template BOL Heavy Metal Mass (MT) 0 012702752

Template Decay Time 25 years

Estimated
Canister usage

18 xS5
148 80

0I
IET~tue m xb b Y. Gamm~a Sources
... ... I -- -.--

CVtMWd From
Temolate

Nomunal Bounding Fuel Intial Activrty Nominal Fuel Bounding Fuel

Fuel Burnup (MWd)
2

Burnup (MWdf (Ci) Inventornes(Cl) Inventones(Ci)
Energy Photons/sec
Group (bounding)

Radlonucllde....... ... ___.__.----.--

- - - -i- - -i-AC-227 3 358i3E4 1 45,508 60 4 O 00E+00 4 89E-01 1 39E+00 I Avg MeV
000E+00 4 19E+02 1-19E+03 I 00150 3674E+16Am-241 2 8805E-03 145,508 60

Am-242m 2.50894-06 145,508 6 1 0 OOE+00 3 65E-01 104E+00 0 0250 7,543E+15

Am-243 4 6116E-05
C-14 2.3152E-05
CI-36 I 0667E-06

1 0 00E+00 6 71E+00 1t90E+01
412.660 86 0 00E+D0 3 37E+00

- Cm-243
Cm-244

3
9

ii

145 508 60 412,660 86 0 00E+00 1
145,508 60 412,660 86 0 00E+00 4
145.508 60 412,660 86 0 00E+00 1

1.55E-01

E+03

00375 6621E+15
0 0575 7074E+15
0 0850 4278E+15
01250 2 978E,15
02250 3 714E+15

145,508 60 412,660 86 6 92E+02 03750 1 603E+15

0974E-03 145,508 60 412,660 8 t 60E+02 4 53E+02 0.5750 2.581E+16

2 4711 E-05 145,508 60 3 60E+00 I 02E+01 0 8S00 5 340E+14

Cs-137 1 6729E+00 OOE+00 43E+iOS 6 90E+05 12500 4 217E+14

__ Eu-154 3 5166E-02 2,660 86 0 OOE+00 12E+03 1 45E+04

Eu-155 4 412.660 86 OOOE+00 13E+02

F8-55
H-3g 1-129

-t Kr-85
I Nn-237

64 412.660 86 0 OOE+00 36E-02

1 7500 1 608E+13
22500 1 117E+o0
2 7500 9 503E+12
35000 sSB35E.07
5 0000 2 511 E+07

412,660 86 0 OOE+00
i-06 145.50860 412,66086 OOOE+00 4-16E-01

440E-02 145,508 60 412 660 86 0 C 3 11E+04 7 0000 2.889E+06

t 2525E-05 145,508 60 412 660 1 E+00 5 17E+00 11 0000 3.314E+0S

Pa-231 7383E-06 145,508 60 4 10 6 89E-01 1.96E+OO

It Pb-210
I Pm-147

Pu-238
Pu-239

9 1476E-10 14 E+00 1,33E-04 3 77E-04

Pu-240

2 1271E-03
I 7587E-01
1 3580E-04
2 6404E-04
3 1300E-02
3 8866E-06
1 7059E-09
9 1083E-07
3 4126E-08

14
6 0 OOE+00 2 56E+04 7.26E+04

412.660 86 0 OOE+00
145.508 60 412,660 86 0 OOE+00

0 00E+00 3 10E+02 8 78E+02

145,508 60 412,660 86
145,508 60 412,660 6
145,508 60 412,660 86Ra-226

Ra-228
Ru-I106
Se-79
Sn-126
Sr-9D_

14 8160 412,660 86 0 OOE+00
t 60 412,660 86 0 OOE+00
t60 412,660 86 0 OOE+00
160 412.660 86 0 00E+00

5 66E-01
2 48E-04
1 33E-01
4 97E-03
3 07E+00
3 23E+00
2 34E+0O
4 85E+01

12E+00

1 29E+04
1 60E+00
7 04E-04
3 76E-01
1 41E-02
8 70E+00
9 16E+00
6 63E+.0
1.38E+02
318E+8O

E+0O 145,508 60 412,660 86 0 00E+0O
E-04 145,508 60 412,66086 000E+00

7 7062E-06 145,508 60 41
Th-230 1 5020E-07 14
Th-232 -6 9673E-08 14
Th-208 6 5584E-04 14
U-232 1 7744E-03 14
U-233 2 0602E-03 14
U-234 2 8285E-04 14
U-235 -1 7343E-06 14
U-236 86281E-06 14

45,508 60 t 19E-02 6 20E-02
8 68E-01 8 58E-01 8 68E-01
0 008+00 9.54E+01 2 718E02 i
0 008.00OO 2.58E+02 7 32E802 Therml Power

OOE+00 Th nnF 0 i1ot.sinai neal Pounwinr
5.50860
5i 03 60 6 0 00E+00J S 3 0+02 8 50E+02

e n 412.6P6A 86 0OO.E+OO 4 t12E+01

U-238 -5 6

5s508 60 000 1.748+00 1 48E+00
S5OB

6
0 412,66086 0.08.00 1t26E+00

5808 60 0 00 1 73E-02 1 65E-02
I 508 60 412,660 86 0 00E+00 2 34E+05

2 33E+05

I

Normnal Heatd looundinq
Outptrt Heat Output
(Watts) (Watts)
3 80+03 1 08E804

Total Total

- Y-90 1-60671
Other Radionuclides
M. Template Selecton Sumnmary.

:+05

up Sturnasry.
Template Selection Summary

I From SFD Usd

Reactor Moderator GRAPHrTE GRAPHITE

Iot. Fuel Cladding GRAPHITE GRAPHITE
BOL HM Constituents Th and U Th and U

BOL Enrkchment % 9313638737 60 to100

Basis lor Parameter Dillerences

Bumup Summary (MWd) FBasis for bumup used in estmate
fiFrom SF0 Estimated

Nominal 145.508 S Nomrial tumrp caldaled itror th heavy net MansS destsyed

Bounding 412 660 86 291 0172 Boundrgt nup tan threctit Srom 0 (veitd to MW4)

Checks

Estimated Bumupl
Bumup Mufltpier Given Bumup Estimated EOL HMWGven EOL HM

Nominal 017 1ol
Bounding 0 47 0 71

Reactor shutidowi core removal storage, shipping or other date confirting that irracation ceased for luel

Total bumup tor all tuel associated with this worisheet must be divided by BOL heavy metal mass to get specific bumup values (MwdMT)
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Fuel Radionuclide Inventory Worksheet
L Fad and Template InformueoaTI, ,,

Fuel Name GA HTGR FUEL
SNFID# 89

Fuel Unhs & Descr 2- CANISTER OF SCRAP
Heavy Metal Mass BOL=2 162kg. EOL=2081 kg
ROD Storage Site INEEL

Estemated
'Fuel decay start date 1996 Canister usage

Estimates as of 2010 HIC
Template, FSV (Graphite. Graphite. 60 to 100%.. Th & U) *1 00 l

'Template Bumup(MWd). 1270275
Template BOL Heavy Metal Mass (MT) 0 012702752

Temlate Decay Time 10 year-
11. Estimates- m xX X. b Y. Y. Gamma Sources

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

Radionuclide Template Fuel Burnup (MWVI) Bumup (MWd)' (Ci) lnventories(Ci) lnventornes(CI) Group (bounding)
Ac-227 2 1295E-06 7623 152 45 0 OOE+00 1 62E-04 3.25E-04 Avg MeV
Am-241 19169E-03 7623 15245 000E+00 1 46E-Ot 292E-01 00150 1962E+13
Am-242m 2 6860E-06 76 23 152 45 0 00E+00 2 05E-04 4 09E-04 0.0250 4 081E+12
Am-243 46179E-05 7623 15245 000E+00 352E-03 704E-03 00375 3657E+12
C-14 2.3192E-05 7623 15245 0 00E+00 I 77E-03 3 54E-03 00575 3794E+12
Cl-36 1 0667E-06 7623 15245 000E+00 B13E-05 1 63E-04 00850 2327E+12
Cm-243 4 6573E-05 76 23 152 45 0 O0E+00 3 SSE-03 71 0E-03 01250 1 765E+12
Cm-244 1 6784E-02 76 23 152 45 0 OOE+00 1528E+01 2 56E+00 0200 2 004E+12
Co-60 1 2060E-02 76 23 152 45 0 OOE+00 919E-01 1 64E+03 003750 82817E+1
Cs-134 4 7004E-01 76 23 152 45 0 00E+00 1.30E+01 2 59E+01 05750 1 477E+13
Cs-103 2 47101 E-05 76 23 152 45 0 OOE+00 I B8E-03 3 77E-03 0 8500 1 3017E+12
Cs-137 2 3656E+-0 7623 152.45 000E+00 1 80E+02 3761E+02 12500 5685E+11
Eu-154 1 9799E-01 76.23 152 45 0 00E+00 8 98E+00 1 80E+01 t 7500 1 445E+10
Eu-1 55 34292E-02 76.23 15245 0 00E+00 261 E+00 523E+00 22500 7140E+07
FeP-2 3 50714E-05 7623 15245 0 00E+00 2 67E-03 535E-03 27500 4001E+09
H-3 1 5902E-02 76.23 15245 000E+00 1 21E+00 242E+00 3sooo 2009E+05
1-129 1 0092E-06 7623 15245 000E+00 7 69E05 154E-0 4 5 9o 605E+04
Kr-85 1 9932E-01 76.23 15245 000E+00 1 52E+01 3603E+01 78000 848E+03
Np-237 I12509E-05 7623 152.45 000E+00 9 54E-04 191E-03 1t0000 2121E+02
Pa-231 427399E-0 7623 15245 000E+00 3 61E-04 723E-04
P-21 0 70481E-10 7623 15245 000E+00 5237E-08 1 07E2e7
Pm-1147 I11194E-01 76 23 152.45 000OE+00 8 53E+00 1.71E+01
Pu-238 1 9799E4-01 7623 152.45 0400E+0 1 S1E+041 302E+01
Pu-239 1 3580E-04 7623 15245 OOOE+00 04E-042 207E-02
Pu-240 2 4404E-04 7623 15245 04OOE00 I 86E-02 3 72E-02
Pu-2411 6 4427E402 7623 152 45 000OE+00 4 91 E+00 9 82E+00
Pu-242 3 8866E06 7623 152 45 0 00E+00 2 96E04 S 93E04

Ra-226 6323E-1i0 76d23 15245 00E+00 482E08 964E08
Ra-228 8 5178E407 76.23 152 45 0 00E+00 6 49E405 I 30E044
Ru-1106 1 0305E403 76.23 152 45 0 00E+00 7 65E402 I 57E-01
Se-79 2 1082E405 76.23 152 45 000OE+00 1 61E43 3.21E403
Sn-126 2 2200E-05 76.23 152 45 0 00E+00 1 69E403 338E403
Sr-90 2 2964E+00 76 23 152 45 0 00E+00 I 75E+02 3 50E+02
Tc-99 3 3331E404 7623 152 45 000OE+00 2 54E-02 5 08E402
Th-229 3 8252E406 76 23 152 45 0 00E+00 2 92E404 S 83E044
Th-230 1 0014E407 76 23 152 45 0 00E+00 7 63E406 I 53E405
Th-232 -6 9673E408 76 23 0 00 2 14E404 2 09E4D4 2 14E044
Tt;203 7 4724E404 76 23 152 45 000GE+00 5 70E42 1 14E-01
tU-232 2 0499E403 76 23 152 45 0 00E+00 I 56E-01 3 13E-01 Thermal Power
U-233 2 0610E4-3 76 23 152 45 0 00E+00 1 57E-01 3 14E-01 Nominal Host Boundring
U-234 2.7293E404 76 23 152 45 000DE+00 2.08E402 4 16E402 Output Heat Outpu
U-235 -1 7343E406 76 23 0 00 4 28E404 2 95E-04 4.26E44 (Wafts) (Watts)
U-v236 8 6281 E406 76 23 152 45 0 00E+00 6 58E404 I 32E403 2 90E+00 5 79E+00
U-238 -5 6065E409 76 23 0 00 4 25E406 3 63E406 4 25E406 Total Total
Y-90 2 2964E+00 76 23 152 45 000OE+00 I 75E+02 3 50E+02
Otheir Radionuclides I 74E+02 3 48E+42
IU.-Temnplate Sdection Sun ryv. Burnup Sunnmry. and ChecksCSV,
Template Selection Summary

From SFD Used Basis for Parameter Differences:
Reactor Moderator GRAPHITE GRAPHITE

Fuel Cladng GRAPHITE GRAPHITE
BOL HM Constituents Th and U Th and U

BOL Enrichment % 92 189 60 to 100

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

Nominal 76[23 N76ni bWinup caltalel frot the heavy metal mass dmsftyed
BIndn 152g 15245 laN bmeup ssanied Is be tor nup

Checks

Estimated Bumup
Bunu Muit ier Given Bumup Estmated EOL HM/Gleen EOL Hit

Nzminal 0 5r A
Bounding 0711

'Reactor shutdown, core removal, storage sthpping or oer date confimtng that iradiaton ceased for fuel

'Total bumup Ifor at uei associated with hs worksheet must be dvtded by 60L heavy metal mass to get speafic bumrp values (MWd'bMT)

LU

U
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Fuel Radionuclide Inventory Worksheet

L Fuel and Template Inflrunaion -
Fuel Name GA RERTR

SNF ID s 90
Fuel Units & Descr I - CANISTER OF SCRAP
HeavyMetalMass BOL=3851kg EOL.=3071kg
ROD Striage Ste INEEL

'Fuel decay start date 2035
Estimates as of- 2010

Template TRIGA-SS (LWIU Zrx SST 10 to 20%,. U)
'Template Bumup(MWd) 6 65

Template BOL Heavy Metal Mass (MT) 0 000195
Temrtate Decay Tame 5 years

Estimated
Canister usage

HIC
0501

- IL Ffimate m -s m b Yn Yb
,. ._I _hto Totat

Ci/MWd From
Template

Ac-227
-- Am-241

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

Fuel Bumup (MWdcl Bumup (MWd)
2  

(Ci) Inventones(Ci) Inventones(Ci) Group (bounding)

74421 1,48842 000E+00 634E-07 1.27E-06 Avg MeV
74421 1,48842 000E+00 1.36E+00 273E+00 00150 2406E+14
74421 1,48842 0 00E+00 I 05E-03 2 tOE-03 00250 5293E+13E-06

4774E-07 74421 1,488 42 000E+00 1 lOE-04 2 20E-04

2871E-04 744 21 1,488 42 0 00E+00

CI-36 8120E-06 744 21 1,488 42 ) 0850 2 867E+13

Cm-243 7940E-07 744 21 2 67E-04 I 01250 2 082E.13

Cm-244 6962E-06 744 21 2 52E-03 I 02250 2 432E+13

Co-60 1 2839E+00 7 0 00E+00 9 56E+02 1 91E+03 I 0 3750 1.234E+13

Cs-134 0541 E1- 1.488 42 0 DOE+00 6 74E+01 1 641E+14

Cs-135
Cs-i 37

4 79E-02
744 21 1,488 42 0 00E+00 05E+03

14E+01
10E+03

0 8500 7041E+12
12500 1 430E.14
17500 9 531E+10
22500 1 536E+11

5368E-02 744 21 1,48842 0 00E+00
9293E-02 744 21 1.488 42 0

Fe-55 .7158E-41 744 21 15E+03 - | 27500 1 219E+09

H1-3

5 I- Kr-85

Pa-231
Pb-21 03 Pm-147I

Pu-238

Pu-240

t11I1E-02 744 21
7-3684E-07 744 21
25263E-01 744 21
12427E-06 744 21

8 27E+00 65E+01 | 35000 1 419E+08
0 OOE+00 48E-04 I OE-03 I 5 OOOo 7 824E+02

( 42 0 OOE+00 88E802 3 76E+02 | 7 OOO 8856E+01
1.488 42 0 OOE+00

87-06 5 73E-06
744 21 50E-12 1.10E-t1
744 21 1,488 42 0 OOE+00 56E+03

0383E-03 744 21 1,488 42 0 OOE+00 7.73E-C
5 5293E-03 744 21 1,

2 1278E-03 74421 3 17E+OO

Pu-241 1 0195E-01 0O00E+00 7 59E+01 1 52E+02

Pu-242 1,488 42 0 OOE+00 1.72E-04 3 44E-04

Ra-226 74421 1.488 42 0 OOE+00 3 93E-1 1 7.86E-1 1

Sn-i126
Sr-90
Tc-99
Th-229
Th-230
Th-232
TI-208
U-232

9 1684E-02
1 3018E-05
1 2167E-05
2 6045E+O0
4 4241E-04

74421
744 21
74421
744 21
744 21

1,488 4

1.488 42 0 00E+00 1 44E-07
1.48 42 0 OOE+00 6 82E+01
1,488 42 0 OOE+00 9 69E-03

9 05E-03 1 81E-02
I 1.94E+03 3 88E+03
I 329E-01 6 8BE-01

1.488 42 0 OOE+00

11

02E-07 2 04E-07
35E-08 2 69E4-8
88E-07 3 76E-07
26E-05 2 52E-05

744 21
744 21

1,48842 0 00E+00
1.48842 0 00E+001 6947E-08

4 8737E-08
1.2203E-07
1.5925E-07

74421 1.48842 0 OOE+00 363E-05 725E4-5

744 21
74491

1.48842 0 OE+00 9 08E-05
I4AR3A 000E.00 1 19E-04

- - - - z e - A

U-235 -2 6194E-06 744r21 0 00 1 65E-03
12ti--- 4 Cl i-oo e .i -t

U-23b

U-238
_ Y-O
Other Ra

-3 6331E-08
2 erv11t.00

74421
74421

14 z u wt +w

000 1 04E-03

1 488 42 0 00E+00

1 82E-04
2 37E-04
1 65E-03
1 89E-02
1 04E-03
3 88E+03
S 37E+03

Thermal Power
Nominal Heat Bounding

Output Heat Output
(Watts) (Watts)

4.33E+,1 8 66E801
Total Total

es 2 68E+03
_ _ _ _ _ _ _ _ _

V
Template Selections Surnimary. Burnusp Suman

iplate Selection Summary
From SFD I

Reactor Moderator Lw AND u ZIRC HYDRIDE ALWA
Fuel Cladding I INCOLOY

ry, and Checks

Used JBasis tor Parameter DItierences
ND U ZIRC HYDRIDE

SST

lso Tempite was used ttr tbe trloN, easo

1IrE te matlces wi ai paranees except dadig (5ss a corrervabve)

_BOL NM Constituents U I U
BOL Ennchment % ts9787 t 010o201 ±

IBumup Summary (MWd)a 1 Basis toe bumutp used in estimate:

_ Estimatedt

_ 74t 21 Nommal bmup caluated vrom tie heavy metal mass destroyed- - I488 421B- bumup assmed t, be tWee nmnal ismup

I -- -.-1



Fuel Radionuclide Inventory Worksheet
L Fuel and Template Infordmaonast, .I;

Fuel Name GCRE CAN (1B-ST 182)
SNF ID# 94

Fuel Units & Descr 1 - CANISTER OF SCRAP
Heavy Metal Mass BOL=0 908kg EOL-O 908kg
ROD Storage Site INEEL

'Fuel decay start date 1961
Estimates as of, 2010

Template. Pathinder (Light Water. SST 60 to 100% U)
aTemplate Bumup(MWd): 6 01

Template BOL Heavy Metal Mass (MT) 0 00012882
Template Decay rime 35 years

Estimated
Canister usage:

18sx10
I 008

1. Estimites-> m X. Xb b y. yb Gamma Sources

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

Radionuclide Template Fuel Bumup (MWd)
2 

Bumnup (MWd9 (C ) nventones(Ci) Inventones(CP) Group (bounding)
Ac-227 23344E-08 17.15 3431 0O0E+00 400E-07 801E-07 Avg MeV
Am-241 I 1135E-04 17.15 3431 0OOE+00 1 91E-03 382E-03 00150 2-561E+12
Am-242m 85075E-09 17.15 3431 00OE+00 1 46E-07 292E-07 00250 5322E+11
Am-243 98519E-10 1715 3431 OOOE+00 1 69E-08 338E-08 00375 4603E+11
G-14 23012E-04 17.15 3431 00OE+00 395E-03 790E-03 00575 4961E+11
C-36 1 2261E-06 17.15 3431 0 OOE+00 2 l0E-05 4 21E-05 00850 2998E+11
Cm-243 24875E-10 1715 3431 00OE+00 427E-09 853E-09 012S0 1946E+11
Cm-244 23178E-09 1715 3431 00OE+00 398E-08 795E-08 02250 2,581E+ 11
Co-60 70849E-02 1715 3431 00OE+00 1 22E+00 243E+00 03750 1 126E+11
Cs-134 30266E-06 1715 3431 00OE+00 519E-05 1 04E-04 05750 1854E+12
Cs-135 3 0316E-05 1715 34 31 0 O0E+00 5 20E-04 1 04E-03 0.8500 1.877E+10
Cs-137 1 4511E+00 1715 3431 000E+O0 249E+01 498E+01 12500 1865E+11
Eu-154 66955E-04 1715 3431 000E+O0 1 15E-02 230E-02 17500 4.841E+08
Eu-155 69850E-04 1715 34 31 000E+00 I 20E-02 2 40E-02 22500 1 005E+06
Fe-55 1 2318E-03 1715 3431 000E+OO 2.11E-02 423E-02 27500 2905E+04
H-3 25141E-03 1715 3431 000E+00 431E-02 863E-02 35000 2206E+00
I-129 73195E-07 1715 3431 000E+00 1 26E-05 2 51E-05 50000 9058E-01
Kr-85 41281E-02 171S 3431 000E+00 708E-01 1 42E+00 70000 1005E-01
Np-237 I 1489E-06 1715 34 31 0 00E+00 1 97E-05 3 94E-05 110000 1 129E-02
Pa-231 4 5241E-08 1715 34.31 000E+00 776E-07 165506-
Pb-21 0 6 4476E-13 1715 34.31 000E+00 1 11E-11 221E-t1
Pm.147 11651E-03 1715 34.31 0 00E+00 25OE-02 4 00E-02
Pu-233 29517E-04 1715 3431 000E+00 506E-03 1 01E-02
Pu-239 66772E-04 1715 3431 0 E+00 I 15E-02 2 29E-02
Pu-240 8 6839E-05 1715 3431 0 00E+00 1 49E-03 2 98E-03
Pu-241 7-1514E-04 1715 3431 000E+00 123E-02 245E-02
Pu-242 I19717E-09 17 15 34.31 0 00E+00 3 38E-08 6 76E-08
Ra-226 I17654E-12 17 15 34.31 0 00E+00 3 03E-1 1 6 06E-1 1
Ra-228 8 2928E-12 17 15 34.31 0 00E+00 I142E-10 2 85E-10
Ru-1 06 1 8419E-10 17 15 34.31 000OE+00 3 16E-09 6 32E-09
Se-79 I 3223E-05 17 15 34.31 0 00E+00 2 27E-04 4 54E-04
Sn-126 I 1493E-05 17 15 34.31 0 00E+00 1 97E-04 3 94E-04
Sr-90 I 3649E+00 17 15 3431 0 00E+00 2 34E+01 4 68E+01
Tc-99 4 6656E-04 17 15 34.31 0 00E+00 8 OOEE43 I 6DE-02
Th-229 1 4547E-11 17 15 34.31 0 00E+00 2 50E-10 4 99E-10
Th-230 I 6617E-10 17 15 34.31 0 00E+00 2 85E-09 5 7OE-09
Th-232 83361eE-12 1715 3431 00E+0 I 43E-10 2 86E-10
Tl-208 2 1664E-08 17 15 34.31 000OE+00 3 72E-07 7U4E-07
U-232 5 8669E-08 17U15 34W31 00 t E+00 101E-06 2t01oE-06 TheeialaPower
U-233 3u1847E-09 17T15 34b31 0a00E+00 5 46E-08 109E-07 NommealeHeat Bounding
U-234 3S8769Eu07 1715 34B31 0orDE+00 6u65E-06 u33E-05 outpn HeatnO
U-235 -27T761 E-06 17 15 0 00 1 83E-03 1.78E-03 I 83E-03 (Watts) (wafts)
U-236 I16190E-05 17 15 34 31 0 0DE+00 2.78E-04 555SE-04 3 00E-01 5S99E-01
U-238 -28547E-09 1715 0 00 2 05E-05 2 05E-05 205E-05 Tota Tot
Y-90 1o36352E+00 1715 3431 4 b 0 00E+00 234E+01 4i68E+01
OCher Rad__n__ __es 2 83E+01 5 66E+01
IlL Ttq"e &l4 oSummrr upS urnuD aurt and aecL~s-. -- e>-

TemplaEe Selection Summary
From SFD Used Basis for Parameter DEi ierences N

Reactor Mdcrator UGeTWATER s g GHr WATER Thir Teraaate wased toethe o reasons
Fui e Claddsag NONE SST Thwsoeumttdidches on ah paraeymaaso s excteof tdrV (SU iS rMiseab")

BOIL HM Constrhrents U U
BOIL Enrichment % 93 282 60 to 100

Bumup Summary (MWd)' Basis for bumnup used in estimate.
From SFD Estimrated

Noxmnal |b7 a urnu asuniedto beb 2% of SOL heavy metal mass.
Bounding |331 r bxnup assurned lo be Wm n ominal huis

Checkcs

Estimated Bumup/
Buu M ut pIl Given Bumup Estinated EOL HM/Gtven EOL HM

Normnal 04t 0981
Boundmng 0 8t

'Reactor shutrdown, core remnoval storage shippint or other dale coniming that mradation ceased for hWe

'otat bumnup for a1 hkat assocated with th s worksheet must be dividezd by BOL heavy metal mass to get specific boumup values (MWdMT)

LA
LI,

Li
L

DOE(SNF/REP-078
RevisIon 0

March 2003
Page C-92 of C-581



Fuel Radionuclide Inventory Worksheet
L Fuel and Template Informuutiom

Fuel Name- GCRE PELLETS (IB 7T-1)
SNF ID t. 95

Fuel Units & Desr- I - CANISTER OF SCRAP
Heavy Metal Mass- BOL=0 074kg EOL=O 074kg
ROD Storage Site INEEL

'Fuel decay start date 1961
Estimates as of 2010

Template Pathfinder (Lght Water SST 60 to 100% U)
'Teiplate Sumup(MWd) 6 01

Template BOL Heavy Metal Mass IMT) 0 00012882
Template Decay Tame 35 years

Estimated
Canister usage

18-x10'
0 08

IUI. Fsmates m a, X. b Y. YD Gamma Sources

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

Radionuctide Template Fuel Burnup (MWd)
2

Burnup (MWd)
2

(Ci) lnventones(Ci) Inventones(Ci) Group (bounding)
Ac-227 2 3344E-08 40 2 79 0 OOE+00 3 26E-08 6 52E-08

__ Am-241 1 1135E-04 40
Am-242m

Avg MeV
0 01o0 2 084E+11
0 0250 4 331E+10
0 0375 3 746E,10
00575 4038E+10

2 79 000E+00 i 36E-09
2 79 0 00E+00 3 21 E-0440 6 43E-04

40 2 79 0 00E+00 1 71 E-06 3 42E-06 0 0850 2 440E,10
Cm-243 2 4875E-10 40 2 79 0 00E+00 3 47E-10 6 95E-10 01250 1 584E610
Cm-244 2 3178E-09 40 2 79 0 00E+00 3 24E-09 6 47E-09 0 2250 2 IDOE+10
Co-60 70849E-02 140 279 000E+00 989E-02 1 98E-01 j 03750 91806E+0
Cs-134 3 0266E-06 1 40 2 79 0 00E+00 4 23E-06 8 45E606 0 5750 1 509E+1I
Cs-1 35 3 0316E-05 140 2 79 0 00E+00 4 23E-05
Cs-1 37 1 4511 E+00 40 279 0C
Eu-i54 6 6955E-04 40 2 79

8 47E-05
4 05E+00
1 87E-03
1 95E-03
3 44E-03

0 8500 1527E+09
1 2500 1 518E+10
1 7500 3 940E+07
2 2500 8 180E604
2 7500 2 364E6030 00E+00 1 72E-03

40 2 79 0 00E+00 3 51 E-03 7 02E-03 35000 1 788E-01
I1-129 -- 731195E-07

Kr-85 4 1281E-02
1Np-237 1489E-06

40 2 79 0 00E+00 1 02E-06 2 04E-06 5 0000 7406E-02
40 2 79 0 006+00 5 76E-02 1 15E-01 7 0000 8 1901-03
40 2 79 000E+00 60E-06 321E-06 11 0000 9 199E-04

Pa-231 4 5241E-08 40 279 0C
- Pb-21 0

a , Pm-147

- PU-238
Pu-239
Pu-240

6 4476E-13 4
6 32E-08 1 264-07
9 0E-13 1 80E-12
1 63E-03 3 25E-03
4 12E-04 8 24E-04

0 00E+00 9 32-04 1 86E-03
8 6839E-05 1 40 2 79 0 6E+00 1 21 E-04 2 42E-04

Pu-241 71514E-04 140 279 0 00E+00 998E-04 200E-03
Pu-242 1 9717E-09 1 40 2 79 0 00E+00 2 75E-09 5 51E-09
Ra-226 1 7654E-12 1 40 2 79 0 006+00 2 46E-12 4 93E-12
Ra-228 82928E-12 140 279 000E+00 116E-11 2 32E-11
Ru-108 1 84196-10 140 279 000E+00 257E-10 514E-10
Se-79 1 32236-05 1 40 2 79 0 00E+00 1 85E-05 3 69E-05
Sn-126 1 1493E-05 140 279 000E+00 1 60E5 321E-05
Sr-90 13649E+00 140 279 000E+00 1916E+W0 381E+00
Tc-99 4 6656E-04 1 40 2 79 0 0E+00 6 51 E-04 1 30E-03
Th-229 1 4547E-1 1 1 40 2 79 0 WE+00 2 03E-11 4 06E-1 1
Th-230 16617E-10 140 279 00
Th-232 83361E-12 140 279 0C
Tt-20S 21664E-08 140 279 0C
U-232 5 8669E-08 140 2 79 0 CWE+WU 6 19:to-O 1 684L-47

0E+00 4 45E-09 8 89E-09
0E+00 541E-07 1 08E-06

Thermal Power
Nominal Heat Bounding

Output Heat Output
(watts) (Watts)
2 44E-02 4ASE-02

Total Total

04 1 45E-04 1 49E-04
1 6190t-c 2 79 0 E+00 2 26E-05 4 52E-05

0 O I 71E-06 71E-06 1 71E-06
2 79 OWE+00 t91E+00 3 81E+00

__ - Other Radionuclides

From SFD Used

2.30E+00 4 61 E+00

BEasis for Parameter Dtrferences
This Template was us bed trhe btsb o reasons
Thisel maldies on at paireters except dad&i (SST s rasservatve)

Reactor Moderator LIGHT WATER
Fuel Cladding NONE

BOL HM Constituents, U
BOL Enrichment % | 8S3 tI

ULGHT WATER
SST

rFBurnup Summary (MWd)i Basis for bumup used In estimate
From SFD Estimated

Nominal 1 4( tst buii assuimed b be 2% at 80L heavy mnetal mass

Boundoig 2 79 Bouadm tbarsr assamec to be twace eorval bumip

Checks

Estimated Bumupl
Bunu Mu it I Given Bumup Estimated EOL HWlGren EOL HM

Nominal o401 F 0 98
Eoundmng O. 8t

Reador shutdown core removal storage shippmig or other date confirmng that irradation ceased ter fuel

'Total bumup for a fiuet assocated wisth Ns worksheet must be dvideed by S0L heavy metal mass to get speciic bumup values (MWdMT)

DOE/SNF/REP-078
Revision 0

March 2003
Page C-93 of C-581



Fuel Radionuclide Inventory Worksheet

L Fue and Template Infommioti -n^X.9i.9ab,
Fuel Name GEMt FILTERS

SNF ID # 98
Fuel Units A Descr 70 - FILTERS
Heavy Metal Mass BOL=4 543kg EOL=A 417kg
ROD Storage Site INEEL

Fuel decay start date 1977
Estimates as of 2010

Template Pathfinder (Ught Water. SST 60 to 1 00%. U)
'Template Bumup(MWd) 6 01

Template BOL Heavy Metal Mass (MT) 000012982
Template Decay Time 25 years

Estimated
Canister usage

HIC
r 1 56

11. Estimates m X Xb b Y Yb Gamma Sources

CUMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel
Template Fuel Bumup (MWd)W Bumtup (MWd)

2
(Ci) Inventories(C) lnventories(Ci)

Photon Total
Energy Photons/sec
Group (bounding)Radionuclide

Ac-227 1 3562E-0ia 119 (
Amn-241 I10168E-04 1119(
Am-242m 8 9052E-09 1119

I I 61E-06 3 23E-06 Avg MeV
I 1 21E-02 242E-02 00150 J 2265E.13

1 OSE-06 212E-06 00250 4706E+12

Am-243 238 05 0 00E+00 I 17E-07 2 35E-07 0 0375 4 062E+12
238 05 0 0OE+00 2 74E-02 5 49E-02 0 0575 4 382E.12

t2261E-06 119 03 23805 0 00E+00 1 46E-04 2 92E-04 0 OtE0 2650E+12
3 1730E-10 11903 238 05 0 00E+00 3 78E-08 7 5SE-08

CM-244 3 3977E-09 119 03 238 05 0 C

Co-60 2 6373E-01 11903 238 06

01250 1 722E+12
0.2250 2274E.12
0.3750 9927E+11
05750 1 621E.13
0 8500 1 690E+11

Cs-134 8 7072E-(
Cs-135
Cs-137

0 00E+00 3 61E-03 7 22E-03
0 00E+00 2 18E+02 4 35E+02 12500 4 708E+12

238 05 0 00E+00 1 78E-01 3 57E-01 1 7500 4 354E+09
2 6236E-03 119 03 238 05 0 00E+00 3 36E-01 6 72E-01 22500 2.508E+07
i 7687E-02 119 03 23805 000E+00 2.11E+00 4 21EE+00 2 7500 2 760E+05

H-3 4 4043E-03 119 03 238 05 0 00E+00 5 24E-01 1 0OE+00 3.500t 5 907E+01
1-129 7 3195E-07 119 03 238 05 o C 1,Kr-a5 7 8769E-02 119 03 238 C
Np-237 1 1484E-06 119I
Pa-231
Pt-210
Prn-147
Pu-238

36E-06 7.71 E-06
238 0o 0 OOE+oO 91E-11 s eE-1l
238 06 0 o0E+00 94E+00 3 89E+00

81947E-04 119 03 238 0O 0 OoE+oO
Pu-239 86789E-04 119 03 238 06 0 oOE+00

iOE-02 7 60E-02
95E-02 1 59E01
03E-02 207E-02
38E-01 2 75E-01

LI
Pu-240 0 OOE+OO

Pu-241 000oE+00
238 06 O OOE+oo 2 35E-07 4 69E-07

8 6190E-13 11903 238 05 7 OOE+00 I 03E-1o 205E-10
1 1495E-12 11903 238 05 0 oOE+00 9 70E-1O

Ru-106 TT70E-07 11903 238 06 OOOE+00
Se-79 I 3225E-05 119 03 238 05
Sn-l26 1 1493E-05 11903 23805
Sr-90 1 7321E+00 11903 2380o

1.94E-09
4-23E-05
3-15E-03
2 74E-03
4.12E+020 ODE+00 2 06E+02

I 0 OOE+00 5 55E-02 1.t1E-01
-11 -11903 238 06 0 OE+00 1 20E-09 241 E-09

Th-230 1 1466E-10 11903 238s0 000E+00 1 36E-08 273E-08
Th-232 8324sE-12 11903 23805 0 OoE+-O 9 91E-10 1 98E-09
TI-208 23860E-08 11903 23805 000E+00 284E-06 568E-06
U-232 64576E-08 11903 238s0 0 OO.E+o 769E-06 1 54E-05
U-233 31082E-09 11903 23805 005E+00 370E-07 740E-07
U-234 3 7587E-07 11903 238 06 0 OEE+00 4 47E-05 8 95E-05
U-235 -27761E-06 11903 000 914E-03 881E-03 914E-03
U-236 16190E-05 11903 23805 OOE+Oo 193E-03 35sE-03
U-238 -2 8s47E-09 11903 000 1 05E-04 1 04E-04 1 065-04

Thermal Power

Nominal Heat Bounding
output Heat Output
(Watts) (Watts)

2.95E.O s 91E+.0

Total Total

Y-90
Othtr R

1 7321E+00
2 42E+02 4 83E+02

Ie.-Im election Summary -
-as.s -o aaeNDfeneFrom ssrt Iu-I arv I u-__ __ _ . .-

Reactor Moderator UGHT WATER
Fuel Claddng NONE

BOL HM Constituents U
BO -Ih n *u 9 4658

1 UG1-TWTEFI rim Tempillate wOO used lor the lolowirig maonsi
flu kWl Micase or all paranetes e.cep clad8-g (SST e ooervae)

U

L
L

wt 1~ -

Bumup Summary (MWd)
0  

Basis for bumup used in estimate,
From SFv Estimated

Nominal I bm1 119 02 N I tiup calulated irom Ihe heavy metal mn destnyed
Boundmg I 238 oS txei bumup aumed to be twice e uoral inrup

Checks

Estimated Burnupl
Bumu Mulipiher Given Bumup Estmated EOL HtWGnven EOL HM

Nominal 0 oe | 10
Boundmg 1 o2

'Reactor shutdown core, removal storage. shipping or other date confirming that mradiation ceasect for hWe

'Totad bumnup for all fuel assocated wlffh this worksheet must be divded by SOL heavy metal mass to get specifc burnup values (MWdMTl

DOE/SNF/REP-078
Revision 0

March 2003
Page C-94 of C-581



Fuel Radionuclide Inventory Worksheet

1 Fuel and Template Infurmlaion a , ^.
Fuel Name H B ROBINSON (ASSEMBLY)

SNFID# 383
Fuel Units & Descr: I- ASSEMBLY
Heavy Metal Mass- BOL=2362485g EOL=229 168kg
ROD Storage Site INEEL

'Fuel decay start date 19 74
Estimates as of 2010

Template PWR (Light Water, Zarc o to 5% U)

'TemplateBumup(MWd) 61 92
Template OL Heavy Metal Mass (MY) 0 00176911

Temlate Decay Time 35 vears

Estimated
CanIster usage

18'x15'
I 100

a
__ l1 ,fAh ............... 

. v m h V_ --- -. 1-
Li. rztnmaes I ,- ---.-

CitMWd From
Radionuclide Template

Ac-227 8 7758E-10
Am-241 1 4352E-01

Nominal Bounding Fuel Initial Actirvity Nominal Fuel Bounding Fuel

Fuel Burmup (MWd) Burnup (MWd)O (0C) Inventories(Ci) Inventones(Ci)
Energy Photons/sec
Group (bounding)

13.465 87 0 00Eh+00 5 VIE-06 1 ]=E-o

13.465 87 0 00E+00 9 66E+02

Am-242m 2 8698E-C 13.465 87 0 OOE+00 1
00150 7.245E,14
0 0250 1 461 E+14
0 0375 1393Et14

Am-243 6.732 94 13,465 87

C-14 6.732 94 13,465 87 1 6 45E-01 0 0575 1 610E,14
3 1 08E-02 00850 8107E.13

CF-36
- Cm-243

Cm-244

6 732 94 13,4
2 5081 E-04 6,732 94
4 9015E-02 6,732 94
2 5581 E-03 6,732 94

13,41 0 00E+00 1 69E+00 3 38E+0u 0 1250 S 626E+13
0 00E+00 3 30E+02 6 60E+02 02250 6 952E+13
0000E+00 1 72E+01 344E+01 0.3750 2989E+13
.^ -OU +. ^ o /r -1 -4r-tn

0536E-05 6,732 94 0 00E+00 . 2 73E-01 S 46E-01 _ o DO/

4433E-05 7 0 00E+00 9 72E-02 1-94E-01

Cs-1 37 3979E+00 13,46587 0 0OE+00 941 E+03
13.465 87 0 00E+00 1.36E+02

1.

Eu-154

12500 9 448E+12
17500 2829E+11

22500 4 556E+07
2 0203E-(

Eu-155 1 7684E-(
Fe-55 4 3136E-(

94 13,465 87 0 00E+00
13,465 87 0 0 3-01 2 7500 9 334E+07

H-

I- ~Kr

3 6.732 94 13,465 87

E-07 6732 94
0
0

0

2 80E+02
6 62E-03 1 32E-02 I 50000 4 1C9E+06

3 5000 9 611 E.06

2 8214E-02 6,732 94 0OE+OO 1 90E+02 3 06E+02 7 0000

ip-237 1.1218E-05 6F 6OE+OO 7 55E-02 1 51E-01 1I 1 vO0

Pa-231 1.3036E-09 13,465 87 0 OOE+00 8 78E-06
13,465 87 0 OOE+00 5 73E-07Pt-210 8.5078E-1

Pm-. 47
a__I Pu-238

2 94 13 465 87 0 OOE+00

Pu-239
Pu-240

1 1623E-02
1 5132E-02
9 0036E-01
6 4260E-05
2 2804E-10
5 2713E-12

6,732 94
6,732.94
6,732.94
6,732 94
6,732 94

13,465 87 0 I
13,465 87 0 I
13,465 87 0 I

7 83E+01 1.57E+02
1 02E+02 2 04E+02
6 06E+03 1.21 E+04

RaF22
Ra-228

13,465 87 0 OOE+00 4 33E-01
13,465 87 0 OOE+00 1 54E-06
13,465 87 0 0A00 3 55E-08

8 65E-01
3 07E-06
7 OE-08
8 24E-06
1 67E601
3 39E-01

Ru-106 6 11
SA-79 1.23

2 94 13,465 87 0 0OE+00 4
2 94 13,465 87 0 OOE+00 I

1

Sn-1
Sr-9 9 1667E-01

3 9357E-04

6,732 94
6,732 94
6,732 94

13,465 8
17E+03 1I

0 OE+OO 2 65E+00 5
23E+04
30E+00

Th-229 1.2057E-10
Th-230 2 1043E-08
Th-232 5.2972E-12
TI-208 1 7474E-07
7U-232 4 7368E-07
U-233 2 5097E-08
U-234 5 OOOOE-05
1-235 -1 4489E-06
U-236 7 5824E-06

13,465 87 0 OOE+00 812E-07
13,465 87 0 OOE+00 1.42E-04
13.465 87 0 OOE+00 3 57E-08

6,732 94
6,732 94

A

13.465 87 0 0E+00 1.18E-03
13.465 87 0 OOE+00 3 19E-03
13,465 87 0 OOE+00 1 69E-04
13,465 87 0 OE+00 3 37E-01

0 00 1 48E-02 5 05E-03
13,46587 0OOE+00 511E-02

1.62E-06
2-83E-04
7.13E-08
2.35E-03
6 38E-03
3 38E-04
6 73E-01
1 48E-02
1 02E-01

Thermal Power
Nominal Heat Bounding

Output Heat Output

(Wafts) (Watts)
1,55E+02 3 t10E+02

6,732 94
6.732 94

7 74= NA TA52 TA§5I__ _ _ _ _A 7 _4 _ AA
6.732 94

U1-238
- Y-90

VW 7W;er 1
6.732 94

0 00 7 71E-02
13,465 87

E42 7 71E-02
E+03 1 23E+04
I03 1 81E+04 I

Total T otal

Il. aemparpe- mel un--nar, osi'F _

Template Selection Summary
From SFD Used Ba

Reactor Moderator UGHT WATER UGHT WATER

Fuel Cladding ZIRC ZIRC
BOL NM Constituents U U1

8OL Enrichment % 2.900129144 0105 t S

.... Onr- P r .- 4. eee
_ _ . _ . _ . . _ . _ ., . _ _ . _ ., _ . _ . _ _ _

Burnup Summary (MWd)2 Basis for bumup used in estimate:
feru From SFD Estimated

Nominal [ 6 617 31 6 7329 9.rl brurp calaiatnd Irom the heavy retal mass rlestored

Bounding 13 465. K hivt assannt lo be twce noral Whsp

Checks

Estimated Bumup!
Bumnup Multipler Grven Bunup Estimated EOL HM/Given EOL NM

Nominal 081 102 10
Bounding 1 63

Reactor shutdown. core removal, storage shipping or other date corirming diat irraciaton ceased lor hael

'Total butmup for at fuel associated with Nis worlksheet must be ddviced by OL heavy metal mass to get speciftc burnup values (MWd'MT)

DOE/SNF/REP-078
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Fuel Radionuclide Inventory Worksheet
LFnd and Tempate Information '

Fuel Name. H B ROBINSON RODS
SNF IDe# 864

Fuel Units A Dewr 12 - CANISTER OF SCRAP
Heavy Metal Mass BOL.25 088kg EOL.20 86kg
ROD Storage Site INEEL

'Fuel decay start date 1974
Estimates as of: 2010

Template: PWR (Light Water Birc 0 to 5%, U)
'Template Bumup(MWd) 61 92

Template BOL Heavy Metal Mass (MT): 0 00176911
Temolata Decay Tiee: 35 vear

Estimated
Canister usage.

HIC
1 200

IL Estirnatrs - m X, x, b Y. Yb Gamma Sources

Photon Total
Cd/MWd From Nominal Bounding Fuel Initial Activtty Nominal Fuel Bounding Fuel Energy Photons/sec

Radionuclide Template Fuel Bumup (MWd9 Bumup (MWd9 (Ci) inventones(Ci) tnventornes(Ci) Group (bounding)
Ac-227 8 7758E-10 4,021 39 8,042.78 0 00E+00 353E-06 7 06E-06 Avg MeV
Am-241 1 4352E-01 4,021 39 8,042.78 0 00E+00 5 77E+02 1 15E+03 0 0150 4 327E+14
Am-242m 2 8698E-04 4,021 39 804278 0 OOE+00 1 15E+00 2 31E+00 0 0250 8 726E+13
Am-243 6 2565E-04 4.021 39 8,042 78 0 OOE+00 2 52E+00 5 03E+00 0 0375 8 3238+13
C-14 47901E-05 4,02139 8,042.78 000E+00 1 93E-01 385E-01 00575 9617E.13
Ct-36 8 0297E-07 4,021 39 8,042.78 0 00E+00 3 23E803 6 46E803 0 0850 4 842E+13
Cn-243 29581E-04 4,021 39 8,042.78 0 00E+00 3 0E+00 2 02E+00 0000 3 8360E+03
CK2- 4 9015E4-02 4.021 39 8,042.78 0 00E+00 1 97E+02 3 94E+02 0220 4152E+8 3
Cp-60 2 55312E-03 4,02139 8,042.78 000E+00 1 03E+01 2 06E+01 03750 3 785E+03
Cs-134 4 0536E-05 4,021 39 8,042.78 0 O0E+00 1 63E4-1 3826E401 5750 4 453E+14
Cs-135 1 4433E-05 4,021 39 8,042.78 000+00 5 80E42 1.16E-01 08500 5745E+12
Cs-137 1 3979E+00 4,021 39 8,042.78 000E+00 1 62E+03 2 92E+04 10250 5643E+12
Eu-154 2 0203E-02 4,021 39 8,042J8 0 00E+00 8 12E+01 I 62E+02 t 7500 1 690E+tt
Eu-155 1 7684E3-0 4021 39 8,042.78 0008+00 711E+00 942E+01 22500 272tE+07
Fu-SS 413136E-05 4,021 39 8,042.78 0008+00 073E41 347E01 27500 5575E+07
H-4 2 0769E802 4,021 39 8,042.78 0 00E+00 8 35E+01 1 67E+02 3 5000 S740E+06
1-129 96 28E0-07 4,021 39 8,042.78 000E+00 3 95E-03 791E3 5000 2454E+06
Kr-85 28214E4-2 4,02139 8,042.78 000E+00 1 13E+02 2 827E+02 76oo 2829E+05
Np-237 4 121E4-05 4,021 39 8,042J8 000E+00 4 51 E-02 902E-02 11 a 3249E+04
Pa-231 1 3036E9-0 4.021 39 8,042.78 000E+00 5 24E-046 1 05E-04
PU-210 85078E-101 4,02139 8,042.78 000E+00 3242E-07 684E-07
Prn-147 365314-04 4,021 39 8,042.78 0 00E+5 0 1 47E+00 2)94E+0t
Pu-238 7 4564E-02 4,021 39 8.042J8 0 00E+00 3 00E+02 6 08E+02
Pu-239 I 1623E402 4 021 39 8,042J78 000OE+00 4 67E+01 9 35E+41

Pu-240 - 6132E-02 4,021 39 0 842.79 0 8E+03 03 8t1.22E+02

P241916998E-01 4,021 30 8,042 78 0 008+00 3 698+03 7388E+03

Pu-242 6 4260E405 4 021 39 8,042.78 OOOE+O0 2 58E-01 5-17E-01
Ra-Z26 2 2804E-1 0 4,021 39 8,042 78 000OE+00 9 17E407 18B3E406
Ra-228 5R2713E-12 4,02139 8,042J8 00E+O0 212E-08 424E-08
Ru-1 06 6 1160E-10 4,021 39 8,042J78 000OE+00 2 46E406 4 92E406
Se-79 T 2377E4a 5 4,021 39 8,042.78 0 00E+00 4 98E402 9 95E402
Sn-t26 2 5210E4-5 4,021 39 8,042 78 000OE+00 I OIE-41 2 03E-01
Sr-90 9 1667E-01 4,021t39 8,042 78 000OE+00 3 69E+03 7 37E+03
Tc-99 3 9357E404 4 021 39 8,042 78 000OE+00 i 58E+00 3 17E+00
Th-229 I12057E-110 4,021 39 8,042.78 000OE+00 48a5E407 9 70E407
Th-230 210 43E408 4 021 39 8,042 78 000OE+00 8 46E405 I169E044
Thp232 S 2972E-12 4,021 39 8,042J8 0 S0E+0B 2P13E408 4m26Eer8
Tl-208 I17474E407 4,021 39 8,042J78 000OE+00 7 03E404 1411E4-3
U-232 4 7368E407 4,021 39 8,042J78 0 00E2+OO 190E403 3 81E403 T~hermal Power
U-233 2 5097E408 4,021 39 8,042J78 00O0E+00 I101E404 2 02E404 NtominaltMeet Boundingt
U-234 50000E4-5 4.021 39 8,042.J8 0 OOE+007 201E-01 4 02E-01 output Heat Output
u-235 -1.4489E406 4.021 39 0 00 I 57E403 0 00E+00 t.S7E403 (Watts) (watts)
U-236 7 5824E406 4,021 39 8,042J78 000OE+00 3 05E402 6.10E4-2 s2sE+Dt ItssE+tt2
U-238 -26129E407 4,021 39 0 00 B 19E403 7 14E403 8.19E403 Total Total
Y-90 9 1699E-01 4,021t39 8,042 78 00O0E+00 3 69E+03 7 38E+03
Other Radionucrides 5 40E+03 1 08E+04

nL Template Selecbrin Surnary, Bumnup Suryu, and Checks i0- ^_Ao6w

Temptate Selection Summary
From SFD Used Basis for Parameter Differences:

React8 r Modents UGHTWATR UGHT WAtER
Fuel Claddig ZIRC ZINC

80L Hti Constituents U U
BOL Enrichment % 2 9 0 to s

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

From SFD Estimated
Nominl 702 48 4 021 39 NWo" bUnup caleslated trOM fhe heoy metDl east deso

Bounding 8 042 7t Bouncing buump assured ts be tce nonunal kuMI

Checks

Estimated Bumupt
Bm M It ber Given Bumup Estimated EOL HM/Given EOL HMM

Nominal 458 572 1
Bounding I 916

'Reactor shutdown, core removal, storage, shipping or other date confitmig that Iradation ceased for fuel

'Total burrup tor an fuel assocaled wit ths worksheet must be rvided by BOL heavy metal mass to get speftic bumup values (MWcYMT)

L.
L

L
Li
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Fuel Radionuclide Inventory Worksheet . '

L Fuel and Template Iuf n_ ;
Fuel Name HFBR

SNF ID 102
Fuel Units & Descr, 220 - 18 CURVED PLATES
HeavyMetallMass BOL=82.72kg EO6=8102kg
ROD Storage Site SRS

'Fuel decay start date 1977
Estairaes as of 2010

Template HFSR (Keavy Water, Alum. 40to100% U)
'Template Bumup(MWd) 164 6

Template BOL Heavy Metal Mass (MT) 0 000377
Ternplate Decay Time 25 years

Estimated
Canister usage -

18-x10t
611

L- ,U. Estinates ^' - m X. Xb b Y. Yb Gamma Sources

I Radionucli
Ac-227
Am-241

de

- Photon TotalI

CiIMWd From - Nominal Bounding Fuel Initial Activity Nominal Fuel ' Bounding Fuel Energy Photons/sec

- Template - _FueBumup (MWd) umup (MWd)
2  

(CI) InventoresCI) lnventores(C) Group , (bounding)

5 4520E-1=0 22,675.71 45,351 43 0 OOE+00 1.24E-05 2 47E-05 Avg MeV

9.2284E-43 22.67571 45,35143 OOE+O 209E+02 4 19E+02 00150 4252E+15

Am-242m 1.3390E-06 22,675.71 45,351 43 0 OOE+DD
AM-243 3-7084E-05 22,675 71 45,351 43 0 OOE+0.

6 07E-02 0 0250 8751E+14
I 68E+00 =0 0375 7727E+14
1.20E-03 I 00575 8241E+14
2 02E-26 I 00850 4960E+14

C-14
CI-36

~- Cm-243

2 6452E-08
4 4441 E-3 E+O0 1 01E-26

571 45.35143 O.OOE+00 I ISE-01
'571 45,351 43 0.00E+00 B 72+.01

2.29E-01 01250 3442E+14

Cm-244
22.675 71 45.351 43 0 OOE+00 S 72E-01

II CS-134
I Cs-135

L- Cs-137
Eu-1 54

-03 22,675 71 45,351 43
4.2564E-06 22,67571 45,351 43
I 8141E+00 22,675 71

1.93E-0 0 8500 6 053E+13
823E+04 12500 4 085E+13
1.58E+03 I 1 7500 1 691E+123 4733E-02 22,675 71 E+02

Eu-t Sb 7 1081E-03 1 61E+02 3.22E+02 22500 9 114E+07

Ii Fe-55
H-3
1" -129
K _ Kr45

Pa-231
t Pb-210

ll Pm-147
_ _ Pu-238

3 5790E-( 8 12E+00 1.62E01 27500 7.35E+07

34 45.351.43 0 OOE+00 7 92E+01 t58E+02 3 - 00 2 69,,E 06
45.351.43 00OE+00 15E1-02

22.675 71 45.351 43 0 u0E+00 1.77E+03
22.675 71 45.351 43 0 OOE+00 7 1

-.337E-09 22.675.71 45,351 43
30644E-1 t 22.675.71 4 1 39E-06

2 96E+026.5188E-03
+00 3 35E+03 6 70E+03

Pu-239 5.351 43 0 OOE+00 1.58E+01 3 1SE+01

Pu-240 3 7928E-04
Pu-241 I 0565E-01

j Pu-242 30911E-06
Ra-226 1 0t81E-10
Ra-228 2 1185E-14
Ru-106 2.3621E-07

45,351 43 0 OOE+00 8 60E+00
22.675 71 45,351 43 0006.00D 2 40E+03
22,675 71 45,351 43 0 00E+00

1 72E+01
4 79E+03
1 40E-01
5 03E-06
9 61E-ID

22.675 71 45,351 43 0 00E+00
22,675 71 45,351 4
22,67E E403 1.07E-02

Se-79 2 80E-01 5.60E-01

Sn-126 E+00 2.31E-01 4 62E-01

Sr-90 +00 22.675 71 45,351 43 0 O.E+00 3 84E+04
044 22,675 71 45,351.43 0 00E+00 8 63E+00

E-12 22,675 71 45,351.43 0 06E+00 2 07E-07
E.08 9 2.75 71 45351A3 0 00E+00 3 49E04

7.68E+04

i Th-232 2 8937E-14 22.675 71
Tl-208 4 7272E-08 22,675.71
U-232 12855E-07 22,67571
U-233 5.1470E-09 22,675.71
U-234 5 6069E-05 22,675 71
U-235 -2 8661E-06 22,67571
U-236 - 1.6701 E-05 22,67571

6.56E-10 1.31E-09
1.07E-03 214E-03
2.92E-03 5 83E-03 I Thermal Power

1 17E-04 2 33E-04 INiomial Heat Bounding 7
45

- 1.27g+00 2 54E+00 Output NWt Ouw

i 4
1 66E-01 1 OE1-01 1 66E-1 (Watts) (Watts)
0 00E+00 3 79E-01 7.57E-01 t588+02 1 18E+03

1 92E-03 1 71E-03 1 92E-03 Total Totalt U-238 -9 4194E-09
'- Y-90 1.6932E+00

Other Radionuclides

iIi li.T pte Seecdon S ry, Bi p Suessry,
Template Selection Summary

From SFD
Reactor Moderator HEA[ WATER HEA

Fuel Cladding I LUM
BOL HM Constituents U

BOL Enrichment % 93 08510638 4

Bumup Summary (MWd)2

From SFDE
Nomlnat

Bourning

45,351 43 0 OOE+00 3 84E+04 7 68E+04
3 94E+04 7 87E+04

Basis for Parameter Differences!IU.t.

IV WALEH
ALUM

Basis for bumup used in estimate:

875 71 lNat hg cailed irm tie bay ieal rnass destrord
351 43 dng biairp assred bi be CS Mirail bMIup

Checks -' I
Estuanted Bumupv

_ Gien BurnupBumrup Muhipier
-063

Estinated EOL HIIrGiven EOL HM
I oil

I BoundmgV~~ 126_ _ __ _ __ __._

_ Reactor shutdown. core removal. storage shipping or other date confirming that Irradlabon ceased for htl

'Total bumrp for all luel associated with this worksheet mnust be dvilded by OL heavy metal mass to get specitic bumup values (MWdItT)
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Fuel Radionuclide Inventory Worksheet I

L Fuel and TerWbste Inforinatiora _
Fuel Name. HFBR

SNF iD s. 961
Fuel Units & Descr 20 -18 CURVED PLATES
Heavy Metal Mass: 801-7 52kg; EOL.S.282kg
ROD Storage Site- SRS

'Fuel deay start date. 1977
Estimates as of 2010D

Template HFBR (Heavy Water. Alum- 40 to 100%, U)
5

Temptate Burnup(Miffll)- 164 6
Template SOL Heavy Metal Mass (MiT): 0 000377

Estimated
Canister usage

18'xi0'
0 056

I. FEstimates 92 m X, Xb b Y. Yb Gamma Sources

Photon Total
C/IUWd From Nominal Bounding Fuel Initial Actviy Nominal Fuel Bounding Fuel Energy Photonsesec

Radionuclide Template Fuel Bumup (MWdf Buntup (MWd)O (Ci) inventones(Ci) Inventorie(CI) Group (bounding)
Ac-227 54520E-10 2,06143 4.12286 OOOE+00 1 12E-06 225E-06 Avg. MeV
Am-241 9 2284E-03 2,061 43 4,122 i8 0 00E+00 1 90E+01 3 80E+01 0 0150 3 865E+14
Am-242m 1 3390E-06 2,06143 4.12286 000E+00 276E-03 552E-03 00250 79550+13
Am-243 37084E-05 2,06143 4.12286 000E+00 764E-02 153E-01 00375 7024E.13
C-14 26452E-08 2,06143 4,12286 000E+00 545E-05 1 09E-04 00575 7492E,13
CI-36 44441E-31 2,06143 4,122 88 000E+00 9.i6E-28 1 83E-27 00850 45090E+13
Cm-243 50498E-06 2,061 43 4.12286 0 00E+00 1 04E-02 208E-02 01250 3.129E,13
Cm-244 38451E-03 2,061 43 4,12286 000E+00 7 93E+00 1 59E+01 0.2250 3892E+13
Co-60 25225E-05 2,06143 4.122 88 000E+00 5.20E-02 104E-01 03750 1 685E+13
Cs-134 1 9830E-03 2,061 43 4,122 88 0 00E+00 4 09E+00 8 18E+00 05750 2.794E,14
Cs-135 42564E-06 2,061.43 4.122 86 000E+00 &77E-03 175E-02 08500 5.5030+12
Cs-137 18141 E+00 2,06143 4.12286 0000E+00 3 74E+03 743E+03 12500 3714E+12
Eu-154 34733E-02 2,06143 4.12286 00uE+00 716E+01 143E+02 17500 1.53M7+11
Eu-155 71081E-03 2,06143 4,12286 0 00E+00 147E+01 293E+01 2.2500 8285E+OS
Fe-55 3 5790E-04 2,061 43 4.122 86 0 00E+00 7.38E-01 1 48E+00 2.7500 71230E.0
H-3 3 4945E-03 2,061 43
1-129 6 6403E-07

iKr-85
2 86 0 000+ 6.51 E-02 -

4.122 86 000E+00 2.76E-06 5 S1E-06
1.43 4.122 86 0 00E+00 6.32E-08 1 26E-07

E-03 2.061 43 4,122 86 0 00E+00 1 34E+01 2 69E+01
Pu-238 1 4769E-01 2.061 43 4.12286 000E+00 304E+02 609E+02 LPu-239 6.9502E-04
Pu-240 3.7928E-04

2.061 43 4.122t

000E+00 2.18 E+02 436E+02
4.12286 000E+00 6.37E-03 1 27E-02

Ra-226 1 1081E-10 2.06143 4.12286 000E+00 2-28E-07 457E-07
Ra-228 2.1185E-14 2,061 43
Ru-i06 2 3621 E-07 2,0614

4.12286 000E+00 2.10E-02 4 20E-02
1 43 4.12286 000E+00 349E+03 698E+03

3 8056E-04 2.061 43 4.122 86 0 00E+00 7 84E-01 1 57E+00
Th-229 91252E-12 2.061 43 4.12286 000E+00 1.88E-08 376E-08
Th-230 t 5407E-08 2R061 43 4;12 86 0 00E+00 3 58E-05 6 35E-05
Th-232 2 8937E-14 2,061 43 4,12286 000OE+00 5 97E-11I 1 19E-10
Tl-208 4 722E-08 2,061 43 4.1Z286 000OE+00 9.74E405 I195E-04
U-232 1.2855E-07 2,061.43 4.122 86 0 00E+00 2 65E-04 S 30E-04
U-233 5 1470E-09 2,061 43 4.12286 0 0uE+00 ItO6E-05 2 12E-05
U-234 5 6069E-05 2,061.43 4.1Z88B 000OE+00 1.16E401 2 31E-01
U-235 -268661 E-06 2,061 43 0 00 I151E-02 9-22E-03 I151E-02
U-236 1 6701E-05 2,061.43 4.1Z286 000OE+00 3.44E-02 6 89E-02
U-238 -9 4194E-09 2,061 43 0 00 1 75E-04 1.55E-04 I 75E-04
Y-90 1 6932E+00 2,061 43 4.12286 0 00E+00 3 49E+03 6 98E+03
Other Radionuclides 3 58E+03 7 16E+03
TlLTemnrateSelecticonSu r. Bsmm gm.ad(adecks '- 'h..

Template Selection Summary
From SFO Used Basis for Parameter Differences:

Reactor Moderator HEA WATER HEAVY WATER
Fuel Cladding ALUM ALUM

O3L HM Constituents U
BOL Enrichmenl% 93 08510838 40 to 100

Bumup Summary (MWd)f Basis for bumnup used in estimate:
From SF0 Estiamsted

Nornmi Z | 2.061 43jNwnal Winp calcaited hrm the havy mieta .MMss desrye
Boundg | 4 122.86 85urdng bcmtu assttuirt!Dbe tice nmrW burtetW

Checks -

Estimated Bumup
Burnu Multipli! Given Sumup Estimated EOL HWGlven EOL HM

Nomina [ 1011
B ound ing | 1 28 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _

Thermal Power

Nominal Host Boundclng
Output - Heat Output
(Watts) (Watts)
5-I8E.01 1t07E.02

Total Total

Li
Li

iator shuld owr, corl ramovaa. stvragew tishwo or oietr m ate coneime yg 00 htau m ean cmases tor ruetm.

'Total bumnup for ait fuel assocaaed with this woftshet musit be divided by BOL he^avy meal mas.s to get specfic bumu~p vvlues (MWdM4T).
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Fuel Radionuclide Inventory Worksheet - -

X Fue and Tempate Infad
Fuel Name HFEF FISSION CHAMBERS (U METAL)

SNF ID# 894
Fuel Units & Descr- I- UNKNOWN
Heavy Metal Mass BOL6 ; EOL=.24445kg
ROD Storage Site INEEL

'Fuel decay start date 1994
Estimates as of 2010

Template TRIGA-SS (LWAU-Zro SST. 10 lo 20U, U)

'Template Bumup(MWd) 6 69
Template SOL Heavy Metal Mass (MT 0 000195

Te-.lte Decay Time I1 years

Estimated
Canister usage

18'x10'
0 01

L_ 1101 .1irnates ' --- m b Yb Gamma Sources

CI/MWd From , Nominal' Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel
Radionuclide - - Template ' Fuel Bumup (MWd) Burmup (MWd (ClC) Inventornes(Ci) Inventories(CI)

Ac-227 1 9744E-09 23,240 11 23,24011 0 00E+00 4 59E-05 4 59E-05
Am-241 2 8150E-03 23,24011 23.24011 0 OOE+00 654E+01 6 54E+01

Photon Total
Energy Photonstsec
Group' " (boundimg)I Avg M~eV
_ 00150 2636E+15

_ 0 0250 5510E+t424011 000E+00 314E-02 314E-02
23.240 11 23.240 11 000E+00 3 43E-03 3 43E-03 0 0375 4757E+14

C-14 1.2854E-04 23,24011
I Cl-36 2 8120E-06 23,2401 t
_ Cm-243 1.4075E-07 23 24011

23,240 11 0 00E+00 2 99E+00 2 99E+00 I 00575 5 104E+14

23,24011 0 oOE+00 54E-02 6 54E-02 0 0sSO 3.087E+14

Cm-244 1.1570E-06 23,24011
CO-60 3&4481 E-01 23,240 1

23,24011 000E+00 3.27E-03 3 27E-03
23,24011 0 00E+00 2 69E-02 2 69E-02
23,240 11 0 00E+00 8 01 E+03 8 01 E+03
23,24011 0OOE+00 7.31E+01 731E+01
23.240 11 0 00E+00 7-48E-01 7 48E-01

01250 2022E+14
0.2250 2.643E+14
0 3750 1 172E+14
0 5750 1.901E+15
o 8500 2.405E+13

Cs-134
Cs-135____

0.00E+00 5 08E+04 S08E+04 12500 6.028E+14

)11 oOOE+00 160E+02 1 60E+02 I 1 7500 5 743E+1l1

23.240 11 23.24011 0.0OE+00 1 68E+02 1 68E+02 22s500 3.625E+09
23.24011 23S240t11 08E+00 1.25E+03 1.25E+03 1 27500 4108E+07

H-3 6 3414E-03 23,240 11
1-129 7.3684E-07 23,240 11

Kr-85 1-.3236E-01 23.24011
W127 I2504E-06 23240 11

: : _ : __ , __ e i:: 5 5 i_:

23,24011 o0.E+00 1i 47E+02 1 47E+02 3 5000 2.325E+06
23,24011 0.0OE+00 1.71 E-02 1 71E-02 5 0000

1, �
P8-21 0
PF-147

23.24011 0 E+0 00 7.79E-10 7 79E-10
3S240.11 23.240 11 0 00E+00 3 49E+03 3 49E+03

Pu-238 9 5970E-04 23,240.11 23,240.11 00E+00 223E+01 223E+01
Pu-239 55278E-03 23,240.11 23,240.11 0008E+0 128E+02 1,28E+02
Pu-240 21248E-03 23,24011 23,240.11 000E+00 494E+01 494E+01
Pu-241 6 3023E-02 23,240 11 23,240.11 0 00E+00 14
Pu-242
Ra-226

2 3128E-07
1 6346E-13

23,240 1

23,240 11 0 00E+00 -539E-06 539E-06
23,24011 000E+00 2.21E+00 221E+00

,O11 23,240.11 000E+00 303E-01 303E-01

-

Sn-126 1 2165E-05 23,240 11 23,240 11 0 00E+00 283E-01 2.83E-01
Sr-90 20541E+00 23,24011 23,24011 - 000E+00 4.77E+04 4 77E+04
Tc-99 4 4241 E-04
Th-229 5218E-10

23,24011 0 00E+00 5 87E-06 5.87E-06
23,24011 23,24011 0 00E+00 3 84E-04 3 84E-04

23,24011 0 00E+00 1 04E-03 1.04E-03 Thermal Power
23,24011 0 00E+00 2 84E-03 2 84E-03 Nomnnal Heat Bounding ,
23,240 11 0 00E+00 4.34E-03 4.34E-03 Output KOMeat output

0 00 2 1OE-02 0 00E+00 2.10t-02 (Watts) * (Watts)U-235 -26194E-06 23,240 11

U-238
h- Y-90

1.2693E-0 - 23,24011 23,24011 0 00E+0O 2 95E-01 2 95E-01 7,09E+.02 7.09E+02
-3 6331E-08 23,24011 000 1 31E-02 1.22E-02 t.318E-02 Total Total
20641E+00 23,24011 23,24011 000E+00 477E+04 4.77E+04

aw Other Radionuclides 5 03E.04 5 03E804 . -

1101-Tesimllate Selectioin Sweaniar-.. ltmunrii Surnsiza". and ChecksW p".-. - N-1

.;.enplte Selection Sui

__ Feator Mo0derator[
Basis for Parameter Otierences:
Fis T&eM wa usec bortie tolowig reasons
ro kW tataies on al pameners except dafnr, (SSST So nelvainn) and evihatent (I1iowni

LW AND U ZIRC

I

rue, s.aumng U.....r1
8OL HU Constituents

0OL Enrichment % 10to201

Burnup Summary (MWd)f - .- _ . Basis tor bumup used in estimate'
From SFO | T Esim ted

Nobil 23240 11 Nominal hump set eqIlal bnt V buo
Boundeg T23240 11 Bow&r. tXTIp eslinated by asoirsg StO hea met sass was twice E8.

Checks

Estinated Bumupf
Bumurn MutitiEan Given Bumup Estimated EOL HM/Gien EOL NM

Nominal 14.00t 178
Boundiag 14 00

n~~~~~~~~~~ - - - - - - -_ -- - - -_ .AA AA ~EAA~^ A
Poalor shutdw r. core rer oval, storage, shipp ioo r ohe r date cird minbg mmO iheavayon cease tor geuel

'Total bumup for all fuel assodiated wth this workhet must be dvide by SOL iheavy mr.9al rnass to get spedifitc bumup values (M~vdUT)

i
DOE/SNFIREP-078
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Fuel Radionuclide Inventory Worksheet -

L Fued and Template lno ttioma,
Fuel Name. HTGR (PEACH 8OTT0M SCRAP)

SNF 10II: 935
Fuel Units & Descr: 21 - CANISTER OF SCRAP
Hevy Metal Mass: BOL=18 722kg, EOLs16.34kg
ROD Storage Site: INEEL

'Fuel decay start date: 1967
Estimates as of: 2010

Template' FSV (Graphite, Graplvte. 60 to 100% Th & U)
'Template Bumup(MWd): 1270275

Template SOL Heavy Metl Mas (MT): 0 01Z702752
Template Decay Time- 35 years

Estriated
Canister usage

Bax1 5'
b j1 62

11. Estirnates A im x X., b Yn Yb Gamma Sources

Photon Total
CV/MWd From Nominal Bounding Fuel Initial Activity Nomtnal Fuel Bounding Fuel Energy Photons/sec

Radionuclide Template Fuel Bumup (MWdf Bumup (MWde (Co) Inventories(Ci) knventorieskl) Group (bounding)

Ac-227 3 8818E-06 2,252 15 4,504 30 0 00E+00 8 74E-03 1 75E-02 Avg MeV

Am-241 31387E-03 2,25215 4,50430 000E+00 707E+00 141-E+01 00150 3161E+14

Am-242m 2 3971E-06 2,252 15 4.50430 0 00E+00 5 40E-03 1 08E-02 00250 6475E+13
Am-243 46069E-05 2,25215 4,50430 000E+00 I 04E-01 208E-01 00375 5643E+13

C-14 23121E-05 2,25215 4,50430 000E+00 521E-02 I 04E-01 00575 6070E+13
Cl-36 1 0667E-06 2,252 15 4,504 30 0 00E+00 2 40E-03 4 80E-03 0 0850 3 665E+13

Cm-243 2 5357E-05 2,252.15 4.50430 0 00E+00 5271E-02 4514E-01 01250 21472E+13

Cm-244 64458E-03 2,25215 4,50430 000E+00 145E+01 2 90E+01 02250 3173E+13

Co-60 4 5014E-04 2,252.15 4,504 30 0 00E+00 2 01E+00 2 03E+00 0000 1 375E.13

Cs-134 3.8086E-05 2.252.15 4,504 30 0 00E+00 8 50E-02 I 72E-01 05750 2231E+14

Cs-135 2147 14E-05 2,252.15 4,50430 0 00E+00 5357E-02 6 39E-01 08500 3525E+12

Cs-137 1.3273E+00 2.25215 4,50430 000E+00 299E+03 6 98E+03 12500 2273E012

Eu-154 1 5705E-02 2,25215 4,504 30 0 00E+00 3 54E+01 7 07E+01 1 7520 1 079E+11
Eu-155 1 0415E-03 2,25215 4,50430 000E+00 235E+00 469E+12 22000 71952E+O

F6-55 424707E-08 2.25215 4,50430 000E+00 1 O1E-04 21016E-04 750 9415E+10

H-3 3 9094E-03 2,25215 4,504 30 0 00E+00 8 80E+00 1 76E+01 3 5000 4 497E+OS

l-129 1 0092E-06 2,25215 4,50430 0 00E+00 227E-03 4155E-03 52000D 1918+

Kr-B5 3795129E-02 2,25215 4,50430 000E+00 890E+01 178E+02 7 0000 5224E+04
N-237 172541E-05 2,25215 4,50430 000E+00 282E-02 5165E-02 11000 2527E+03
Pa-231 4.7376E-06 2,25215 4,504 30 0 00E+00 7 07E-02 1513E-02
Pb-210 1.4194E-09 2,25215 4,50430 000E+00 3420E-06 639E-06
PSn-147 1.5146E-04 2,25215 4,50430 0 00E+00 .41E-01 68 2E-01
Pu-238 1-6248E-00 2,25215 4,504 30 0 00E+00 3 66E+02 7.32E+02
Pu-239 1.3580E-04 2,252 15 4,504 30 0 00E+00 3 06E-01 6 12E-01
Pu-240 2.7136E-04 2,25215 4,504 30 0 00E+00 211E-01 122E+00
Pu-241 1 9342E-02 2,25215 4,504.30 0 00E+00 436E+01 8.71E041
Pu-242 3 8866E-06 2,25215 4,50430 100E+00 8.75E-03 1 756-02
Ra-226 57923E-049 2,252 15 4,504.30 000E+00 12346+00 1226E405
Ra-228 9t1791E-07 2,25215 4,504,30 000E+00 3307E+03 4713E403
Ru-106 3 5205E-I11 2,25215 4,504 30 000OE+00 7.93E408 I159E407

Se-79 21082E-05 2,25215 4,504 30 0 00E+00 4 76402 9 50E402
SU-126 2.2192E-0 2,25215 4,504.30 000E+00 526-02 1 +00Ot1
Sr-90 1.2667E+00 2.25215 4504.30 0030E+00 085E+03 571E+03
Tc-99 3 3331E-04 2,25215 4,504 30 000OE+00 7.51E-01 I 50E+00

T-229 8 0612E-05 2,252 15 4,504.30 000E+00 2 39E4-02 4 78E-02
Th-230 I 8878E407 2,252 15 4,5D4.30 000OE+00 4.25E-04 8 50E-04
Th-232 -5 9673E-08 2,252 15 000 I 85E-03 2 69E-03 1 85ETo3
TP-208 5 9530E404 2,252 15 - 4,504.30 0 00E+00 1.34E+00 2 68E+00
U-232 I16115E-03 2,252 15 4,504.30 000OE+00 3 63E+00 7 26E+00 Thermal Power

U-233 2 0602E-03 2,252 15 4,504.30 0 00E+00 4 64E+oo 9 28E+00 tnal Heat Bounding
UF234 2 8939E-04 2 252e15 4,504.r 0 P OE+00 6 52E-0 1 30E+00 OUtpUt Heat Output-
U-235 -1 7343E406 2,252 15 000a 3.70E403 000DE+00 3.70E403 (wafts) (wafts)

U-236 8 6281 E-06 2,252 15 4.504.30 000OE+00 1 94E402 3 89E402 4 a0E+01 949E+011

U-23S -S 6065E-09 2,252 15 0 00 3.68E405 2 42E405 3 6BE405 Total Total

Y-90, 1 2667E+00 2,252 15 4,504 30 0O00E+00 Z-85E+03 5 71 E+03
Other Radionuclides 2 87E+03 5 74E+0't

111..Templiste Selction 9_,,r, Rurnup Sumntuy. and Ceckss' 11> ss>*
Template Selection Summary

From SFD, Used Basis for ParamteteCdrncs
Reactor Modrator GRAPIHTE GrAPHrTE

Fuel Cladding GRAPHnTE GRAPHITE
OL HM Constituents Th and U Th and U
SOL Enrichment % 80231 60 b 100

Bumup Summary (MWdf Basis for bumup used In estimate,

From SFD0 Eseated
Nominal 1,2394 225Z.1 Nomnral bup clctated Irm te hteay evtal rnass detd

Bounding 1,351Z 4 504 30 Borde buni assaned It be twlie noeial hT .

Checks

Estim ted BumupJ
Bumup Multhr Given Burnup Estimated EOL HNMGiven EOL HM

Nominal 1.2 1 682 101
Bounding 2.41 3.31

'Reactor shtcdown, core removal, storage. otappwv or other dale confirming tVat Irradlation ceased for luel

'Total bumup for at fuit associated with tss worksheel must be dvided by SOL heavy metal mass to get speafic bumup, values (MWdMT)

L 1

L

L
L
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Faipd Rartronunlide Inventory Worksheet ,- - --- - -1

P.lFeI and Template fonriabon
Fuel Name K(EMA

SNF D # 861
Fuel Units & Descr- 14 * CANISTER OF SCRAP

Heavy Metal Mass: BO1243 783kg EOL.243 755kg
ROD Storage site- INEEL

Estrmated
'Fuel decay start date 1979 Canister usage

Estimates as of 2010 181x10'
Temptate LWBR (lghtWater, Zec. 60to 100%, Thand U) 1 00

"Template Burnup(MWd) 10269 14
Template BOL Heavy Metal Mesa aMT) 0 45991251

- Temrate Decay Time -25,years - - - - -

LF-sirnattes- m . - - x - - . I b - - -- Y. Y. - | Gamma Sources

Radionuclide

_ I . r -- Photon Total

CiWd From ,NHomimal ', Bounding Fuel - Initial Activity Nomial Fuel - Bounding Fuel - Energy .Ptonssec

Template FuelBumup(MWd)
2 

Bumup(MWdf -)
2  

--(Cl) - ;nventones(Ci) Inventodee(Ct) - Group . (bounding)
2I -U U U n n.-

A-?2

Am-241
Am-242n
Am-243
C-14
Cl-36
Cm-243

27.25 64 SO U Wtr+w z ;- AY9 9636,12
27.25 64 50 o0150 963E.1 2

27.25 54 8 45E-05 0 0250 1 178E+12

27.25 1-06 1 70E-05 - 00375 - 1t011E+12

2725 +00 2.52E-03 5 04E-03 0 0575 1 100E+t2

1.8103E-06 272 0 OOE+00 4.93E-05 9 87E-05 0 0850 65989E+t11
O00E+00 1 06E-05 2 13E-05 01

Cm-244 2.0742E-05 0 00E+00 5 65E-04 1 13E-03

CO-60 3.2554E-03 4.50 0 00E+00 8 87E-02 - 1 77E-01 -

Cs-t134 7.3823E-04
Cs-135 2 8639E-05
Cs-137 1 8609E+00
Eu-154 1 9262E-02

Eu-155 2 6721E-03
Fe-55 3 3099E-05
i H-3 3 7296E-03
I-129 1.5853E-06
* Kr-85 1.1 958E-01
Np-237 1.2513E-07

Pa-231 12017E-04
Pb-210 1.1939E-08
Pr- Pm47 3 6819E-03

- Fu-238 4 5953E-04

54 50 0 00E+00 2 01 E-(
54 50 0 00E+00 7 1

27.25 5450 0C
0800 - 7.575E+10

- 12500 4 791E+10
1 7500 4 568E+0927.25 54 50 OC 1 05E+00

27.25 545 t.46E-01 O 22500 1 824EiE0

2725
27.25
27.25
27.25
2725
2725

9 02E-04 - 1.80E-03 2 7500 Z.944E+10

0 OOE+000 02E-01
0 OOE+00 4.32E-05

2 03E-01

54.50 0 00E+00 3 26E+00 t158E.01
9 047E-0154.50 0 00+00

54.50
27.25 54.50
27.25 5 2 OE1-01

2725 125E-02 250E-02

Pu-239 2 7529E-05
Pu-240 1 6184E-05
Pu-241 2 3780E-03

I Pu-242 4 0821E-08
__ Ra-226 1 4471E-08

Ra-228 4 5651 E-06

2725 7.50E-04 1.50E-03
0 O0E+00 4 41 E-04
0 OOE+00 6 48E-02

8 82E-04
1.30E-01

54.50
54 50
54.50
54.50

0
n0

00E+00 1 1
IOE+O0 3 9

27.25

Sn-1126
Sr-90

k- Tc-99
Th-229
Th-230

3897 E-08 2725
3.5417E-05 27.25
3 9848E-05 27.25
1.8940E+00 27.25

12E-06
93E-03
17E-03

03E+02
54.50 0 OOE+00 1 09E-03
54.50 OOE+00 51 6E+01
54.50 0 OOE+00 8 87E-03
54 50 0.00E+00 128E-03
54 50 0 OE+000 2 81E-052725

Th-232 -9 0328E-08
Tl-208 1 5386E-02

U-232 4 1639E-02
U-233 -3.3244E-03
U-234 8 1769E-04
U-235 5 7813E-08

i U-236 1.3273-E07L U-238 -3 1121E-10
Y-90 1.8940E+00

-W Other Radionuclides

2725 0 00 2 !
2725 54 50 0 C
2725 54 50 0 C
2725 0 00 8 t
2725 54.50 0 C
2725 54.50 t;

e7~~~ I:r

2.57E-02 2
8.38E-01 J _ _ _ _ _ _ _ _ _ _

227E+00 Thermal Power
8 t6E+01 I Norinal teat Bounding ,

24 46E4Z2 Outputt Heat otput

6 1 93E-05 2 09E-05 I Wtt) _ (Waft)
6 - 723E-06 3.40E+Ott 428E.00 -

1 13E-05 Total Total27 25
27 25

D4 bU

0OOE+00 51 6E+01 1 03E+02
5 61E+01 11 2E+02

-

'I iI

Lit
t I

-v, Bunmn

Reactor Modenrtor [
Fuet Cteddmg _

BOL HU Constituenta _

Used 1oasis for Parameter Differences, -

UGTI WATER
ZIRC

Th and U
w o1 wm

Eis tor maichs onall parareters excbtdadif

Th and U
Rnl FrL-Fm_%t SEl F9SewLtnrienmenv7. cYou:- ww .w
- -uI t A .. . - -o ___ up usrt in estm rt_ - - -__

Eurmup Summary (UWdfa I i~asts for buimup used In estimate - -

From SFD
Nomnal-l

Boundingq

Estimated

27.2
545

4m" ura omup ealojaled [mmr V* teen Retal ure% des"rYe&
gmia-rv buams assurreSo be Wicer etrolk tomeu

I - - - I

Estimated Bumup/
Given BumupBurnup Multiplier Estimated EOL HUMGiven EOL HM

i nI I lU
,oundm 0001, I

'Reactor shuetiown. core removal storage. shppig or other date contirming VWat irradation ceased ior luet

'Total burmp for all klu assodated with this worksheet mtust be divoded by 80L heavy metal mesa to get Prpedlic bWnup values (MWdMt

I

DOEISNF/REP-078
Revision 0
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Fuel Radionuclide Inventory Worksheet

L Fuel and Termpate InifoMmtioe Li
Fuel ine. LOFT CENTER FUEL MOOULE (A1A2A3 Fl)

SNF 10 #l 127
Fuel Units & Descr 4. -5 X I5 ROO ARRAY
Heavy Metal Ma": BOL=814 001kg, EOL=813.286kg
ROD Storage Sitee INEEL

'Fuel decay start dale' 1975
Estimates as of 2010

Template, PWR (Ught Water Zirc. 0 to 5%, U)
'Template Bumup(MWd): 6192

Template BOL Heavy Metal Mass (UT) 0 00176911
Template Decary rime 35 years

Estuiated
Canister usage:

18'x1 0
400

11. Estinmates - m x nX b Y. Yb Gamma Sources
_ .. - . . .. . Photon Total

CUMWd From Nominal Bounding Fuel Imtiat Acttvtty Nominal Fuel Bounding Fuel Energy Photons/sec
Radionuclide Template - Fuel Bumup (MWd)

5 
Bumup (MWd)? (Ci) Inventones(Ci) lnventories(Ci) Group (bounding)

Ac-227 87758E-10 80342 1,10867 0OOE+00 705E-07 973E-07 Avg MeV
Am-241 14352E-01 80342 1,10867 000E+00 t.lSE+02 I 59E+02 00150 5966E,13
Am-242m 28698E-04 80342 1,10867 OOE+00 231E-01 318E-01 00250 1203E+13
Amn-243 62565E-04 80342 1,10867 OOOE+00 503E-01 694E-01 00375 1147E,13
C-14 47901E-05 80342 1,10867 OOOE+00 385E-02 531E-02 00575 1326E813
CI-36 80297E-07 80342 1,10867 OOE+00 645E-04 890E-04 00850 66758E12
Cm-243 25081E-04 80342 1,10867 000E+00 2028-01 278E-01 01250 4632E,12
Cm-244 49015E-02 80342 1,10867 OOOE+O0 394E+0 543E+01 02250 5725E812
Co-60 25581E-03 80342 1,108 67 OOOE+00 206E+00 284E+00 03750 2461E+12
Cs-134 405368E-05 80342 1,108 67 000E+00 3268-02 449E-02 05750 5,724E813
Cs-135 1 4433E-05 803 42 1,108 67 0 OOE+00 1 16E-02 1 60E-02 08500 7919E811
Cs-137 1 3979E+00 80342 1,108 67 OOE+00 1.12E+03 1 55E+03 12500 7779E+11
Eu-154 20203E-02 80342 1,10867 000E+00 1.62E+01 224E+01 17500 2.329E810
Eu-155 1 7684E-03 80342 1,10867 0OOE+00 1.42E+00 1 96E+00 2.2500 3.754E+06
Fe-55 4 3136E-05 80342 1,10867 008E+00 347E-02 478E-02 Z7500 7686E+06
H43 20769E-02 80342 1,10867 0 O0E+00 1.67E+01 230E+01 3.5000 7927E+05
1-129 968288E-07 80342 1,10867 0008+00 790E-04 1 09E-03 50000 3.389E+05
Kr-85 28214E-02 80342 1,10867 008E+00 227E+01 313E+01 70000 3.906E+04
Np-237 1 1218E-05 80342 1,10867 008E+00 901E-03 1 24E-02 110000 4486E+03
Pa-231 1 3036E-09 803 42 1,108 67 0 00E+00 1 05E-06 1 45E-06
Pb-210 85078E-11 80342 1.10867 OOE+O 684E-08 943E-08
Pm-147 36531E-04 80342 -1,10867 000E+00 293E-01 405E-01
Pu-238 74564E-02 80342 1,108 67 008E+OO 5 99E+01 827E+01
Pu-239 1 1623E-02 80342 1,108 67 0 OOE+OO 9.34E+00 129E+01
Pu-240 1 5132E-02 803 42 1,108 67 0 OE+OO 122E+01 1 68E+01
Pu-241 900368-01 80342 1,10867 OOE+O 723E+02 998E+02
Pu-242 6 4260E-05 803 42 1,108 67 0 OOE+00 516E-02 712E-02
Ra-226 2 2804E-10 80342 1,108 67 OOE+00 1.83E-07 2 53E-07
Ra-228 52713E-12 803 42 1,108 67 0 OOE+00 424E-09 5 84E-09
Ru-106 61160E-10 80342 1.10867 OOE+00 491E-07 678E-07
Se-79 12377E-05 80342 1,10867 000E+00 994E-03 137E-02
Sn-126 2 5210O-05 80342 1,10867 OOOE+00 2.03E-02 279E-02
Sr-90 91667E-01 80342 1,10867 OOE+00 7.36E+02 1.02E+03
Tc-99 3 9357E-04 80342 1,108 67 O.OOE+00 3.16E-01 4.36E-01
Th-229 1 2057E-10 80342 1,10867 000E+00 969E-08 1.34E-07
Th-230 2 1043E-08 80342 1,108 67 OOE+00 1.69E-05 2 33E-05
Th-232 52972E-12 80342 1,10867 0.OOE+00 426E-09 587E-09
T1-208 1_7474E-07 80342 1,108_67 OOOE+00 1.40E-04 1_94E-04
U-232 473688E-07 80342 1.10867 0.00E+00 381E-04 525E-04 Thermal Power
U-233 2 50978408 - 80342 1.10867 000E+00 2.02E-05 2.78E-05 Nominal Heat Bounding
U-234 5OOOOE-05 80342 1,10867 O.OOE+00 402E-02 554E-02 , Output Heat Output
U-235 -t.4489E-06 803 42 0 00 7.12E-02 7.004-02 7.12E-02 (Watts) (Watts)
U-236 75824E-06 80342 1,10867 0.00E+00 609E-03 841E-03 t.s5E+01 25S5E+Ot
U-238 -2.6129E-07 803 42 0 00 2.63E-01 2.62E-01 2 63E-01 Total Total
Y-90 9 1699E-01 80342 1,108 67 OOE+00 7.37E+02 1.02E+03
Other Radionuclides 1 08E+03 1A9E+03

IIL Teplate Sleto m Bumsp, Su9m rv. and Checks -, >s .v , t

Template Selwcbon Summary -

From SFD Used Basis for Parameter Differences'
Reactor ModdeIr UGHtrC ATER L UGKT WATER

FueJ CW&d~ ZR ZIR

SOL HUM Constituents U U
BOL Enrichment% 4 046614577 O to 5

Bumup Summary (MWd_ _ Basis for bumup used in estimate:
From SFD Estimated

Nominal [0342 67936 bumfd taken dredy tom SFD (reled to MWd)
Boundeg- 11t8.67[ 13s872 8cundng 1u 4h tWam dredty hm SFD (iitoxrled b MfWd)

Checks

Estimated Bumup
Bumu Multlier Given Bumup Estimated EOL HM/Glven EOL HM

Nominal 0803 100
Bounding- 004 123

'Reactor shutdowrt, core removal. storage, stwpping or other date confinmng Vtat irradabon ceased for Iuef.

'Total bumup tor alt fuel associated wif ttis worksheet must be dvlded by OL heavy metal mass to get specific bumup values (MWdWMT)

--

U
I2

Li
LA
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Fuel Radionuclide Inventory Worksheet
uL Fnel and Template Jnforn bit a-

Fuel Name LOFT CENTER FUEL MODULE (FP-1)
SNF ID# 1061

Fuel Units & Descr. 1 .15 X 15 ROD ARRAY
Heavy Metal Mass BOL.203 Skg EOL.203.322kg
ROD Storage Site INEEL

'Fuel decay start tte- 1975
Esti nates as of 2010

Template PWR (LUght Water, Zrc. to 5%. U)
'Template Burup(MWd)- 61 92

Template BOL Heavy Metal Mass (MT) 0 00176911
Temptate Decay Time 35 vears

Estimated
Canister Usage

18IX10'
0 50

I- Esbrnates m X. b Yn Gamma Sources

Radionuclide
Ac-227
Arm-241
Am-242m
Am-243
C-14

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

Template Fuel Burnup (MWd)2 Bumup (MWd)f (Co) Inventoe(CI) Inventories(Cf) - Group (bounding)

8 7758E-10 20085 277.17 0 OOE+00 I 76E-07 2 43E-07 Avg UeV
1.4352E-01 20085 277.17 wOOE+00 2.88E+01 398E+01 00150 IA91E+13
2.8698E-04 200 85 27717 0 00E+00 5 76E-02 7 95E-02 0 0250 3.007E+12
6.2565E-04 200 85 27717 0 OOE+00 126E-01 +12

-----
2cu 85 "I1 U Wt+ Y-b-t

- ------
It CI-36

Cm-243
8 0297E-07 200 85 27717 0 0E+00

27717 0 00E+002.5081E-04 200 85
Cm-244 4 9015E-02 1 36E+01 02250 1-- 431.E+12

7 09E-01 03750 6153E+11Co-60
Cs-134 8 14E-03 1 12E-02 I 05750 1A31E+13

0 00E+00 2 90E-03 4 OE-03 I 0 8500 1 930E+1 I
E+00 200 85 27717 000E+00 281E+02 3 87E+02 1 12500 1.945E+11

Eu-155
200 85 277 17 0 00E+00 4 06E+00
200 85 27717 000E+00 3 55E-01
200 85 27717 0 00E+00 8 66E-03Fe-55 4 3136E-05

Ij K-8
Np-23

2 0769E-02 - I 36000 1.9'82E+05

E-04 2 72E-04 6 0000 8473E+04

5 67E+00 7 82E+00 7 0000 9 766E+03
E+00 2 25E-03 311E-03 I 110000 1122E+03

P. 27717 0 0E+00 2 62E-07 3 61 E-07
nnn ne ^ .� ^ q^^ . nn < 7x c no n << = no

I i P5-210 85078L-11 2WEU5 2717i UoLwUt+wU 1 fiJO ZeM-
I I Pm-147 36531E-04 20085 27717 00wE+00 734E-02 1 01E-01

L_ Pu-238 7 4564E-02 20085 27717 000E+00 1 50E+01 2 07E+01
Pu-239 1 1623E-02 20085 27717 0wOE+00 233E+00 322E+00
Pu-240 1 5132E-02 20085 277 17 O0E+00 304E+00 4 19E+00

qi .1 -
Pu-241
Pu-242

I1 E-02 1.780-02
1 29E-02 1.78E-02

27717 0 wE+00 4 58E-08 6-32E-08
5 2713E-12 200 85 277 17 0OOE+00 1 06E-09 1A6E-09

Ru-1 06 6 1160E-10 20085 277.17 0 00E+0O
Se-79 1 2377E-05 200 85 277.17 00
Srl 26 2 521E0-05
Sr-90

t_ Tc-99
91 +02 2.54E+02

E-02 1 09E-01

Th-2 2.42E-08 3 34E-08
277.t7 0 00+00 423E-06 5 83E-06

52972E-12 20 85 277.17 0 OOE+00 I 06E-09 i 47E-09

TW-208 1.7474E-07 20085 277.17 0 O0E+00 3 51 E-05 4 84E-05
4.7368E-07 20085 277.17 00OE+00 951E-05 1 31E-04
- ----- -- nA k 0 .AA2 50U7E48 200 bb 277.t7 L vjt+wwA 5 4l'ir- 0 U Cv~

U-234 5 0000E-05 200 85 277 17 0 00E+00 1 OE-02
U-235 -1 A489E-06 200 85 0 00 I 78E-02 1 75E-02
U-236 7.5824E-06 200 85 277 17 0 E+00OO 1.52E-03

Thermal Power

Normnal heat Bounding
-oupu Hea Oupl
(w1ftg) -, (wafts)
4 62E800 6.3E+00

Total Total
I

i 1-231
-. y-90

A8_ lho 1

-2 61291-07 200 85 0 00
9.1 699E-01 200 85

1adionuclides
vffiW W

E+02j

ate Selection Suno ry, Bu-mup Surruman
Selecton Summary

From SFD

Reactor Moderara UrFIT WATER
Fuel Cladding RC

80L NM Constituents U
BOt Enrichment % 4 047

_~Use~d- Basas for Parameter Drfferences
_ LIGHT WATER

ZIRC
U

I b1 j

Bumup Summary (IMW4 1,Basis for bumup used in estimate:
From SFD | Estmatled

Nommaul 200 15169 84_li*1mnd Wbupm laken drecty Firn SF0 (=rVertdt ID Wd)
Bounding 2 171 339 68 wedrg blumt lakern dredyetrm SFD (orwerled to MWd)

Clhecks ^ -_ I

Estmated Bumupl
Given BumupBumup Multplier

Nominal
Bounding

Estirmated EOL MM/Gien EOL NM

1 00

iReactor "sitdown, core removal storage. shippng or other date confirming halt Irradation ceased for fuel

aTotal bumtp forat fuel assocIated with tUis worksheet must be ivided by B01 heavy metal mass to get spedic burnTp values (MWd'M1)
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Fuel Radionuclide Inventory Worksheet - .

L Fuel an Temrlate Infoormabcn ! % < ;L
Fuel Namne LOFT CENTER FUEL MODULE FP-2 REMAINS

SNF ID #* 923
Fuel Units & Descr 10. CANISTER OF SCRAP
Heavy Metal Mass. 801=99951kg. EOL=99899kg
ROD Storage Site INEEL

'Fuel decay art date 1975
Estnates as of. 2010

Template PWR (ght Water, Zirc, 0to 5: U)

'Template Bumup(MWd): 61 92
Template BOL Heavy Metal Mas (MT): 0 00176911

Estimated -

Canister usage
18'x10'

j100

TemplateDecayTmw. 35 years

U. Estimates r . - in X. a b y. y, Gamma Sources

rPhoton Total
CmhMWd From I Nominal Bounding Fuel Initial Acttvity Nominal Fuel Bounding Fuel Energy Photons/sec

Template Fuel Bumup (MWcd)
t

Bumup (MWd)
2

(Ci) Inventornes(CI) Inventories(CI Group (bounding)Radionuclida
8 7758E-10 49 45 98 90 0 OOE+00 4 34E-08 8 68E-08 Avg. MeV
14352E-01 4945 9890 8OOE+00 710E+00 142E+01 I 001 5322E+12

An-242m 2 8698E-04 49 45 98 90
AAm-243 6.2565E-04 49 45
C-14 4 7901 E-05

0

0

OOE+00 I 42E-02 284E-02 I 00250 1073E12

Ci-36 0297E-C E05 0 0o50 5.955E+11
OOE+00 1.24E-02 2 48E-02 0 1250 4133E411

5 98 90 0OOE800 242E800 485E+00 I 02250 5110E+11
49 45 98 90 0OOE+00 1 26E-01 2.53E-01 I 03750 2196E+11

0536E-05 49 45 98 90 0 OOE+00 2 OOE-03 4 01 E-03 0 5750 5106E+12
- Cs-135 4433E-05 49 45 98 90 0 OOE00 7 14E-04 1 43E-03 0 8500 7064E+10

Cs-137 3979E800 49 45 98 90 0OOE+OD 691E+01 138E+02 12500 6.939E+10
Eu-154 2 0203E-02 49 45
Eu-S5 1 7684E-03 4945 98 90
Fe-55 4 3136E-05 49 45 98 90
H-3 2 0769E-02 49 45 98 90
1-129 98288E-07 49 45 98.90
Kr-85 2 8214E-02 49 45 98 90

OOE+00 1 03E+00 2 05+00 35000 7075E+04
0 OOE800 4 86E-5 9572E-5 5 0000 3 025E+04
OO8E+O 1 40E+00 2.79E+00 1 70000 3486E+03 Li

E.05 49 45 98.90 0 OOE+00 5 E5E-04 1 11E-3 11 0000 4 004E+02
Pa-231 1 3036E-09 49 45
Pt-210 8 5078E-1 1 49 45
Prn-147 3 6531E-04
Pu-238 74 7 37E+00

1 tSE+00 IiO OO8E+00 5.75E-01
49 45 9890 0 OOE+00 7.48E-01 1 50E+00

Pu-2411 9 0036E-01 49 45 9890
Pu-242 6.4260E-05 49 45
Ra-226 2 2804E-10 4

0 OOE+O0 4 45E+0O
0OOE+00 318E-03
0 OOE+00 t.t3E-08
0 OOE+00 261E-10
0 OOE+00 3 02E-08

8 90E+01

Ra-228
6 05E-08

9 45 98.90 0 OOE+00 6.12E-04 1 22E-03
49 45 98.90 0 OOE+00 1.25E-03 2 49E-03

Sr-90 91667E-01 49 45 98.90 0 OOE+00 4 53E+01 9 07E+01
Tc-99 3.9357E-04 49 4
Th-229 t

E+00 I 04E-06 2 08-E06
5 98 90 OOE+00 262E-10 524E-10

E-07 4S945 9890 0 OOE+00 8 64E-06 1 73E-05
9 45 98 90 0 OOE+00 2.34E-05 4 68E-05 Thermal Power
9 45 98 90 0 OOE+00 124E-06 2 48E-06 Nomnal Heat. Boundimt

49 45 98 90 0 OOE+00 2 47E-03 4 94E-03 'IOutput -Heat Outout
I 4489E-06 4945 0.00 2.1OE-02 210E8-02 2.1OE-02 (Wajtt') -(W-tts)

7.5824E-06 49 45 98 90 O8OOE+00 3 75E-04 7 50E-4 114E.00 22sE+00
2 6129E-07 4945 000 3-03E-02 3 03E-02 303E-02 I Total Total

Y-90
Other F

9 1699E-01 49 45 98.90 O.OOE+00 4 53E+01 9 07E+01
6 64E+01 1 33802

tion Sumarv, Burmup Snmmar. and Checks, -~> - -
Summary -

From SFD Used Basis for Parameter Differences:
tor UGHr WATER UIGLIG WATER ae_ 1 r ate= asud or t1e lwireaso _ UReactor Moderal

Fuel Cladding I ZIRC
50L HM Constituents U

BOL Enrndhment # 9 74

The ha tutcies PWR Template on at but are paraineter (errnenldsrn makg FYR a reasorable

Bumup Summary (MWd)W

Nominal [
Bounding

__________Basis for tburrntp used in estimate,
Estimated

49 4 ismal bsnup callaled fra tme heasy natt mass destoypd
98 o Bmrdrg bxmp atued bs be bce ainra buPm

Checks
Estimated S umupf

Sumnup f uitipbfil Given Bumup Estirated EOL HM/Olven EOL HUM
Nonitl 0019 1 0 I o

Boundmi 0.03
'Reactor shutdown, Core removal, storage, shlpprig or o8wer date confirtmitg dial Irradabon ceased lrt fuel

eTotal bumrP tor al Fuel associated with tlis worksheet must be divided by S0L heavy metal mass to get specific bxsup values (MWd'MT)

t
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Fuel Radionuclide Inventory Worksheet -- I

LFurtd s Template Inf-ru ,is>ati
Fuel Name LOFT CORNER FUEL MODULE

SNF ID a 128
Fuel Units & Descr: 4 - t1 X I1 ROD ARRAY
Heavy Metal Mass BOL.279 N64UT EOL.27s 053kg
ROD Storage Ste INEEL

'Fuel decay start date 1975
Estimates as of: 2010

Template PWR (Ught Water. Zirc. 0 to 5%6. U)
ITemplate Burnup(MWd) 6192

Template BOL Heavy Metal Mass (M") 0 00176911
Te-Late Decay Time 35 years

Estimated
Canister usage:

18"x10l
200 j

-. .. r
x.. 7' Yb

_ l . EstimFrtes . . : h- m X. Y. Yb tiamma :sources

Photon Total

CUiMWd From Nominal - - Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec

- Temolate - Fuel Burnup (MWd)' Burnup (MWd)9 (Ci) Inventories(Ci) Inventories(CI) Group (bounding)
ttactlonuclsoe
Ac-227

i- Ain--241
Arm-242m
Arn-243
G-14
CI-36

I- Cr-243
Crn-244

87 1,560 52 0 00E+00 6 85E-07 1.37E06 Avg MeV
1,56052 OOE+00 1 12E+02 2.24E+02 I 0.0150 8.397E+13
1.560 52 0 00E+00 2 24E-01 4 48E-01 00250 1 693E+13
1.560 52 0 OOE+00

47901 E-05 780 26 1,560 52 D 00E+00
8 0297E-07 780 26 1,560 52 0 OOE+00
2 5081 E-04 780 26 1,56052 0 00E+00

i 88E-01 9 76E-01 00
74E-02 7 47E-02
27E-04 1 25E-03
96E-01 3 91E-01
82E+01 7 65E+01
00E+00 3 99E+00

0 0575 1.866E.13
0 0550 9 395E612
01250 6 520E+12
02250 8 057E+12
0o3750 3 4e4E+12

4 9015E-02 780 26
CO-60 2 5581E-03 780 26
Cs-l 34 4 0536E-05 3 16E-02 6 33E-02 1 0.5750 8 057E+13

Cs-1 35
Cs-i 37

2 006E+00 1.13E-02 2 25E-02 I 0 8500 1115E.12
1.56052 000E+00 1 09E+03 218E+03

780.26 1560 52 0 00E+00 1 58E+01
E-03 780.26 1.560 52 0 00E+00 1

4 3136E-05 78026 1.560 52

12500 1 095E.12

17500 3.279E,10

22500 5281E+06

2 7500 1 082E+07

35000 114E+06

5 0000 4 764E.05

7 0000 5 491 E.04

H1-3I; 1-129

I Np-237

0769E-02 78026 1,560 52 0
8288E-07 78026 1,560 S
8214E-02 4 40E+01

1218E-05 1 8 75E-03 1.75E-02 11 0000 6.306E+03

Pa-231 )26 1,56052 000E+00 I 02E-06 203E-06
).26 1.560 52 0 00E+00 6 64E-08 1.33E-07Pb-210

I I Prn-147
Pu-236

- Pu-239
Pu-240

).26 1.560 52 0 00E+00 2 85E-01 5 70E-01
780 26 1.560 52 0 00E+00

1.1623E-02 780 26
1.5132E-02 780 26

Pu-241 9 0036E-01
Pu-242 64

15S60 52 0 00E+00 9 07E+00 1 81 E.01
1.56052 000E+00 1 18E+01 2.36E+01
1,56052 000E+00 703E+02 141E+03
1S56052 000E+00 5 01E-02 1 00E-01
1,56052 000E+00 1 78E-07 356E-07
1,56052 0 00E+00 4 1 E-09 8 23E-09
1,56052 000E+00 477E-07 954E-07

Ra-226
Ra-228
Ru-1 06 780 26

780 26 1560.52 0 00E+00 9 66E-03 1 93E-02
-05 78026 1,540.52 00060E+0

Sr-90 9 1667E-01 78026
Tc-99 3 9357E-04 78026
Th-229 1.2057E-1

3i52 0 00E+00 307E-01 614E-01
i 52 0 00E+00 9 41 E-08 1 88E-07
052 000E+00 1 64E-05 328E-05
0 52 0 00E+00 4.13E-09 827E-09

Th-230 2 1043E-(
Th-232
TI-208 780.26 1.56052 000E+00 1.36E-04 2.73E-04

78026 1,560 52 0 00E+00 3 70E-04 7.39E-04 Thermal Power
78026 1.56052 000E+00 1.96E-05 392E-05 Nominal Hieat Bounding

78026 1,560 52 0 006+00 3.90
J-235 -1.4489E-06 78026 0 00 2 42E-02 2.31

-o eat OUW
(Walts) (Watts)
1 .8E+061 359E+01

Total Total
7.5824E-06 78026 1,56052 000E+00 5.92E-03 1 18E-02

utJu vust-u� --
--2.129E47 780.26 Uw U t-uz vvl,

9 1699E-01 78026 1,560 52 0 C
Other Radionucides

; Oi .- , ;.S

From SFD

Reactor Modretrr UGHT WATER
Fuel Cladding ZIRC

80L HM Constituents U
BOL Enriohrnent #. J 000514536

Used Basis for Parameter Differences:
UGHT WATER

U
0105 .

Burnup Summary (MWd)a Basis for burnup used In estimate:
From SFD Estinated

min| 7802T1 77141 Nwei baap taken drecy [Imm SFD (esried bo sWd)

Boum5iing 1,560 S isBslig bumui assrned lo be tWca rial bnup

Checks -__

Estiated Bumupf
Bumup Mulipler | GIen Bumup Estimated EOL HNMGivenn EOL HM

Nominal 0 081 09
ounding 0 16|

'Reactor shutdtown, core removal, storage, shipmg or other date oontirmirg that irxadabon ceased for Kue

"Total bumup tor at tuer assodjated with this wortsheet must be divided by SOL heavy metal mass to get spedic bunLwv values (MWdMT)
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Fuel Radionuclide Inventory Worksheet

LFudI and Template Infrndoiaarto ? r
Fuel Name, LOFT FUEL RODS

SNF ID 91 924
Fuel Unts & Descr 2 - ROD
Heavy Metal Mass: OL.- , EOL11 895kg
ROD Storage Site. INEEL

'Fuel decay start date: 1975
Estanates as of: 2010

Template: PWR (Light Water, Zirc. 0 to 5%. U)
'Template Burnup(MWd): 61 92

Template 9OL Heavy Metal Mass (MT): 0 00176911
Tem-iata oflacT rm, gs yea-

Estimated

Canister usage
18x1 0

0 67

ll.Esaimufts, e ,a - m X. xb Y. Gamma Sources

Radronuclide

Ac-227

Photon Total
CiMWd From. Nominal , Bounding Fuel InitIal Activity Nominal Fuel Bounding Fuel Energy , Photons/sec

Template Fuel Bumup (MWdf Bumup (UWdf (Ca) invenlones(Cf) Inventones(CI) Group (bounding)

8 7758E-10 11.83 23 65 0 OOE+00 1.04E-08 2 08E-08 Avg. MeV
1 4352E-01 1183 2365 0 OOE+00 1 70E+00 339E+00 00150 1.273E+12
28698E-04 11.83 2365 0OOE+00 3.39E-03 6479E-0 00250 2566E+11
62565E-04 11.83 2365 0OOE+00 7.40E-03 I48E-02 00375 2448E+11,
47901E-05 11.83 2365 OOOE+00 566E-04 1.13E-03 00575 2828E+11
80297E-07 11.83 2365 0001+00 9.50E-06 1.90E-05 00850 1424E+11C-36

Crn-243 2 5081 E-04 11.83 23 65 0 OOE+00 2

Um-244 4 1 lol E 50 Cj " t

Cro60 2 5581E-03
Cs-134 4 0536E-05
Cs-135 1 4433E-05
Cs-137 1 3979E+00
Eu-154 2 0203E-02
Eu-155 1 7684E-03
Fe-55 4 3136E-05
H-3 2 0769E-02
1-129 9 8288E-07
Kr-85 2 8214E-02

1.71E-04 3 41 E-04 I 0 8500 1 689E+10

2365 0OOE+00 1 65E+01 3.31E+01 I 12500 1 660E+10

1 83 23 65 0 OOE+OO 2 39E-01 4 78E-01 I 17500 4 970E+08
11 83 23 65 0 00+00 2 09E-02 18E-02 1 22500 8 003E+04
11 83 2365 OOOE+00 51 OE-04
11 83 2365 L3 34E-01 I 67E-01 7 0000 8 320E+02

1
1.33E-04 265E-04 11r0000 9856E+01

11 83 23 65 0 OOE+00 I 54E-08 3 08E-08
-1t 11 83 2365 0OOE+00 I OIE-09 201E-09

3 6531 E-04 1t 83 23 65 0 OOE+00 132E-03 64E-03
Pu-238 74564E-02 1183 2365 0 OOE+00 82E-01 76E+00 IiPu-239 1 1623E-02 11 83 23 65 OOE+00
Pu-240 1 5132E-02 11 83 2365 000E+00
Pu-241 9 0036E-011 11 83 23 65 O OOE+00

118 23- tX--U 06E+01 213E+01
11 t 3 23 6;5 0 OOE:+OO 60E-04 1 52E-03

2.2804E-10 1 83 23.65 0 OOE+OD 2 70E-09 5 39E-09
5-2713E-12 1183 23 65 0 00E+00 23E-1 1

Ru-106 6 1160E-10 1183
25E-10
45E-08
93E-04
96E-04

Se-79
0 00E+00 98E-04

183 23 65 0 00E+00 08E+01 2 17E+01
3 9357E-04 11 83 23 65 0 00E+00 65E-03 i 31E-03

Th-229 I057E-I 11 83 23 65 0
Th-230 2.1043E-08 1183 23.65 0
Th-232 5.2972E-12 11 83 23.65 01
Tl-208 1.7474E-07 11 83 23.65 0

00E+00 43E-09

0uE+00

2 85E-09
4 98E-07
1 25E-10
4 13E-06
1 12E-05
5 94E-07
1 18E-03
1 32E-04

U-232 4.7368E-07 1183 23.65 0
U-233 2.5097E-08
U-234 5 0000E-05
U-235 -1 4489E-06
U-236 7.5824E-06
U-238 -2 6129E-07

Thermal Power
Nominal Heat Boundmig
' Outut ' - Heat Outt

(Watts) - (wafts)
2.72E-01 5.44E-1

Total Total

000 1 32E-04 1.15E-04

36 1 08E+01 217E+01
1 59E+01 3 17E+01

mll Ternplae Sedefton Sumrwy, Burr.^
[rermplate Selection Summary

I From SFD

.. ndfel-k. I. *.7"-dt

UitA BasIS for Parameter tmfffenoepat:

I

- I- _ _ _ _ _ _ . - -- - IiReactor Moderato [ =12tWATE3R
Fuel Cladding C

OL HM Const ent U
BOL Fnhnt % r4,.

ULGHT WATER rhe Tearlte as weatd forthi Welollwqremore.
rhi la midatche meat parmelos oeorpl earchivren llankrrow4ZIRC

U
Oto S

Bumup Summary (MWd)f Basis for burnup used in estimate:
From SF0v Estinated

Nominal I1 13 omW N n ha takene SF0 and arslId WIa using tg .1,907kig
Bounding | 23 65 Bai bjmrjpssurred tb be tnce neaeid bumup

[Checks -1

Li
Estimated Bumupl

Bumap Mu tipier . Given Bumup Estimated EOA HM/Given EOL HM
I *oo00Nominal I

Bounding I

'Reactor shutdown. core removal storage. shipping or other date confirmrag tat Irradiation ceased for beA

'Total bumup lor as futel assocated with this workshreet mrtust be divided by SO heavy metal mass to gel spetfic burnup vakies (MWdvMT)
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Fuel Radionuclide Inventory Worksheet
L Fad and Template Inhrmation

Fuel Name LOFT SQUARE FUEL MOOULE
SNF i # 129

FuedUnits&Desc 4-15X1SRODARRAY
Heavy Metal Mass BOI.815 6kg EOL=813 026kg
ROD Storage Sde INEEL

'Fuel decay starn date 1975
Estimates as of: 2010

Template: PWR (Ught Water. Zirc, 0 to 5., U)
'TemplateBumup(MWd) 61.92

Template BOL Heavy Metal Mass (T): 0 00176911
Temolate Decay Tine: 35 vears

Estimated
Canister usage:

18'x10'
i 400

1. Fshmattes , F _ in X. b
It-

CI;/Wd From Nominal Bounding Fuel- Initial Activity Nominal Fuel Bounding Fuel

Radionucride -: Template - Fuel Bumup (MWd) Burnup (MWd)O (Ci) -. Inventones(Ci) -Inventonies(Ci)

Gamma Sources

Photon Total
Energy Photons/sec
Group - (bounding)

_.. _
Ac-227 4,89474 O WUL+0u 2.1bL-(b 430E-6 j Avg VMY

4,89474 OWOE+00 3 51E+02 7.03E+02 oo0S0 2634E+14
4,89474 0.WOE+00 7.02E-01 1AOE+. O I 00250 5311E+132.447.37

2,447.37 4,894 74 O.WE+00 1.53E+00 3.06E+00
C-14 4 7901 E-05 2,447.37 4,894 74 0 0E+00 1.17E-01

Ci-36 8 0297E-07 2,447.37 4,894 74

0 0375 5.065E+13
0 0575 5-853E+13
0 0850 2.947E+13
01250 2.045E+13
02250 2527E+13

Cm-243 2.5081 E-04
Cm-244
Co-60
Cs-134

4 9015E-C 2.40E+02
1.25E+01 0.3750 1.087E.13

7.37 4,89474 - 0 OOE+00 9.92E-02 1 98E.01 J 0.5750 2.527E+14
.37 4,894 74 0 OOE+00 3-53E-02 7 06E-02 I 08500 3496E+12
.37 4.894 74 0 OE+00 3 42E+03 6 84E+03 t 12500 3434E+122.44

.-02 2.447.37 4.894 74 0 OOE+00 4 94E+01 9 89E+01
.t7684E-03 2,447.37 4,894 74 0 WOE+00 4 33E+00

Fe-55 4.3136E-05 2,447.37 4,894 74 0 00E+00 1.06E-01

* H-S 2 0769E-02
1-129 9 8288E-07

ir-85 2 8214E-02
+37 1 1218E-05

2,447.37 4,894 74 0 0

8 66E+00
2 11E-01
I 02E+02
4 81E-03
1.38E+02
5 49E-02

1 7500 1.028E+11
22500 1.656E+07
2 7500 3393E+07
3.5000 3 495E+06
s 0000 1494E+06
70000 1 722E+05

_ __

2 1 0000 1.978E+04
4.894 74 0 00E+00 19E-06 38E-06

Pb-210 85078E-11 2,44737 4,89474 0 O0E+003 1 Ft47 3 6531E-04 2,447.37 4,894 74 0 OWE+00
1 r Pu-238 7 4564E-02 2,447.37 4,894 74 0 0WE+00

Pu-239 1 1623E402 2,447.37 4,894.74 0 O0E+00

2 08E-07 416E-07
8
1.
2.

2.

94E-01 1 79E+00
3 65E+02
5 69E+01
7 41E+01
4 41E+03

Pu-240 1.5132E-02
PU-241 90
Pu-242
Ra-226
Ra-228
Ru-106
Se-79

00E+00 t 57E-01 3 115E-01
0 OOE+00 S 58E-07 112E-06

2,447.37 4.894.74 0 OOE+OO 1 29E-08 2 58E-08
6 1160E-110 2,447.37 4,894.74 0 0OE+00 1 SOE-06
12377E-05 2,447.37 4,894.74 OOE+00 3 03E-(

Sn-126 2 5210E-05 2,447.37 4,894.74 0 0OE+00 i1

2 99E-06
6 06E-02
1.23E-01
4 49E+03
1 93E+00

Sr-90 9 1667E-01

TC-99 3 9357E
95E-07 5 90E-07

2,447 37 4.894 74 OOE+00 15E-OS 1.ME-04
E-12 2,447 37 4,89474 0 OOE+00 1 30E-08 2.59E-08

T1-208 -- - 1 7474E-07 2,447 37 4,894 74 OOE+00 4 28E-04 8,55E-04
- 4 7368E-07 2.44737 4,89474 OOE+00 1 16E-03 2.32E-03

2 5097E-08 2,44737 4,89474 0 OOE+00 6 14E-05 123E-04
U-234 5 OOOOE-05 2,447 37 4,89474 OOE+00 122E-01 2.45E-01

Thermal Power

Nomrnal Neat Bounding
Output Heat Output
(Watts)' (Watts)
5.63E+01 I 13E+02

Total Total

U-235 -1.4489E-06 2,447 37 0 00 7 05E-02 6 70E002 7.05E002
U-236 7 5824E-06 2,447 37 4.894 74 0 00E+00 1 86E-02 3 71 E-02

Ll-238 -2-6129E-07 2,447 37 0 00 2 63E-01 2 63E-01 2 63E-01
Y.^ a 1699E41i 2 447 37 A 894

- - - - - - - -

- Other Radionucides
3I1LTenrplate Select

I i

Fe-.,

uy1.tmp Sum.mry, and Cbecks, Z..."--

om SFD I Used 18asis for Parameter Differencers
Reactor Moderator I UGH WATER

Fuel Cladding
0OL NM Constisueits U

Rn A nh n

UGHT WAIOR

U
AOw

Bumup Summary (MWd)
5

- I _asfs for burnup usad In estimate:
From SFD Estimated

Nlomhnd~ng I
2.41825 2447.37

4 894 74

RB.u n 1u1 k1r1e
Estimated Bumup/

Given Bumup
101

Estimated EOL HM/Gien EOL NM
I T1o00Nominal

Bounding
'Reador shutdown. core removal stoage. shipping or other date confiming tat kradaton ceased fo lue
2
Total burip fOr at tuel associated with thds wot-eet must be dvxied by 00L heavy metal mass to get spedlic bumuo values (MWvdMT)
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Fuel Radionuclide Inventory Worksheet

L Fnel anmdTemplatef inorm t -, ii
Fuel Name: LOOSE FUEL ROD STORAGE BASKET (LFRS8)

SNF ID I 126
Fuel Units & Descr I - SCRAP
Heavy Metal Mass: 801- , EOLr31t 112kg
ROD Storage Site INEEL T

'Fuel ecray start date. 1983
Estimates as of: 2010

Template. Pathlrcer (Ught Water. SST. 60 to 100%/. U)
'Templabt Bumup(UWd)- 6 01

Template 8OL Heavy Metal Mass (MT). o 00012882
T-ernlat anav The- 25 -ars

Estimated
Canister usage

18 xtS'
100

IL Eshimates -. I. m x. xb b Ye y,. Gamma Sources

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

Radionuclide Template Fuel Burup (MWd) Burnup (MWd)O. (C.) Inventones(Ci) Inventories(Ci) Group (bounding)
Ac-227 1.3562E-48 293,891.20 293,891.20 000E.00 399E-03 399E-03 Avg MeV
Am-241 1 0168E-04 293,891.20 293,891.20 000E+00 299E+01 299E4-01 00150 2796E+16
Am-242m 89052E-09 293,891.20 293,891.20 000E+00 2.62E-03 2 62E-03 00250 5810E+15
Arn-243 9 8602E-10 293,891.20 293,891.20 000E+00 2.90E-04 290E-04 00375 5015E+15
C-14 2.3045E-04 293,891.20 293,891.20 000E+00 677E.01 677E+01 00575 5410E+15
CI-36 1.2261E-06 293,891.20 293,89120 OOOE+00 360E-01 360E-01 0050 3272E+15
Cr-243 3 1730E-10 293,891.20 293.89120 OC +15

Cm-244 3.3977E409
Co-60

293.891.20 0O000.00 891 E.00 8 91E+00 0 a 08500 2087E+14
.+00 293.89120 293.89120 0 OOE+00 5 37E+05 5 37E+05 12500 5 812E+15

Eu-1 54
Eu-155

1 4982E-03
2 8236E-03
1 7687E-02
4 4043E-03

93r Rai Q9120 2 i9 89t 20 - O 0E+00 A A4f0E+0

------ ------ 

- - -.A 40E+0291 II 7(5c S 17

293,891.20 293,89120 0 00E+00 8 30E+02 8 30E+02 1 22500 3096E+10
Fe-55 293,891.20
H-3
1-129 7: U2 31E+04

3,891.20 000E+00 3 38E-01 3.38E-41 I 1 0000 9033E+01
0 293,89120 0 00E+00 9 52E-03 9.52E-03

2 4409E-13 293,89120 000E+00 7.17E-08 7.17E-08
Pm-147 t 6331E402 293,891.20 293,891.20 000E+00 480E+03
Pu-238 3 1947E-04 293,891.20 293,891.20 00
Pu-239 6 6789E-04 293,891.20 293,89120 000E+00 1 96E+02

293,89120 293,891.20 0 00o+00 2 55E401
293.89120 293.89120 0 00E+00 3 40E+02

4 80E+03
9 39E+01
1 96E+02
2 55E+01
3 40E+02

l
1 9717E-09 0 293 891.20 0 O0E+00 5.79E404 5.79E.04

Ra-226 8 6190E-13 293,89120 293,891.20 0 OOE+00 2 53E-07 253E407
Ra-228 8 1498E-12 293,89120

t
1389120 0 00E+00 389E+00 389E+00

293.89120 00.E+00 3,38E+00 3 38E+00
E+00

Tc-99 4 6656E-04
Th-229 1 01tOE-11
Th-230 1 1466E-10
Th-232 8 3245E-12
T1-208 2 3860E-08
U-232 6 4576E-08
U-233 3 1082E009

293.89120 293,89120 000E+00 509E+05 509E+05
293,89120 293,89120 000E+00 1 37E+02 1 37E+02
293,89120 293,89120 000E+00 2.97E-06
293,891t20 293.891.20 000E+00 3,37E-05

2.97E-06

293,89120 293,89120 000E+ Therimal Power
Nominal Heat Bounding -
, Output Heat Output

(Watt)' - (Wanltt1t26E+00 4-41 E-01 1.26E+00
1t20 293.89120 000E+00 476E+00 476E+00 7.29E+03 729E+03

------ -- I
1t20 000 1 36E-02 127E-02 1t36E042 Total Totat

Y-90 1 7321E+00 293.891.20 293.89120 000E+00 509E+05 509E+05
Other Radconucldes 5 96E+05 5 96E+05

1Il. Template Selection Summtry, Bunup Sutimnary, and Ciecks - - 6
Template Selectton Summary -

From SFD Used Basis for Parameter Dierences
Reactor Moderator UGHTWATER UGHTWATER Trais ai was se tartr I loi reasons'

Fuel Cladding UNKNOWN SST Tahs iatieson all paranetrs except daddrg (SSTconservative) and eanchient (tunrowny
OL HU Constituents U U

BOL Enrlchrnent % 60 to 100

Burnup Summary (MWdf , Basis for burnup used in estimate:
From SFD Estimated

Nominal | 293 89120 Nobalbrupset eq tb boutdrg but
Bounding 293 891 S Oouxdiitu bimg p r sN e CL tet me msass taic EOL

[Checks -

l4-

[4

Estirmated Burnupr
Given BumupBurnup Muttiplier

Norinal
Estimated EOL HM/Glven EOL HM

11 02

'Reactor shutdown, core removal, storage, shoplng or other date confrinmng that irndiaton ceased for fuel

'Total burnup for alt fuel assodated wifh this worksheet must be cvided by OL heavy metat mass to get speafic bumuitip values (MWd`MT)

I
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Fuel Radlonucilde Inventory Worksheet r , I <

I. Fae and Template Info on~j 'J
Fuel Name: LWR SNF SCRAP (ZRSS)

SNF ID 4: 940
Fuel Units & Descr: 9- CANISTER OF SCRAP
Heavy Metal Mass: 8OL.161,862kg, EOL.154.224kg
ROD Storage Site- INEEL

'Fuel decay start date 1983
Estimates as of 2010

Template PWR (Ught Water. Zlrc. 0 to 5-% U)
"Template Bumup(MWd) 61 92

Template SOL Heavy Metal Mass (MT) 0 00176911
Temolat eDecaTvi ne 25 years

Estirated
Canister usage:

18'xt0'
i 069

'IL Esunates W m X. X. b Y. Vb Gamma Sources

Photon Total
CIMWd From Nominal , Bounding Fuel Initial Activrty Nominal Fuel Bounding Fuel Energy^ 'Photons/sec

Radionuclide - Template Fuel Bumup (MWdf) Bumup(MW(S)" - -(Cl) - '-.nventories(Cl) Inventores(Ci) Group (bounding)

Ac-227 6 6376E-10 7,26366 14,527.32 0 OOE+00 4 82E-06 9 64E.06 Avg MeV
Am-241 1 3144E-01 7.26366 14,527.32 0 OOE+00 955E+02 1 91E+03 001t0 9879E+14

E,04 7.263 66 14,27.32 0 00E+00 2 18E+00 4 36E+00 I
AM-243 6 2629E-04 7.263 66 14,527.32 0 00E+00
C-14 4 7965E-05 7263 66 1527.32 0 00E+00
CI-36 8 0297E-07 7.263 66 14,527.32

- Cm-243 3 1993E-04 7,263 66 14 E+00 0 1250

Cm-244 7.1851 E-02 7263 66 E+03 02250 9 609E+13

Co-60 9 5220E-03 38E+02 03750 4123E+13

Cs-134 11 8 47E+00 69E+01 I 0 5750 9474E+14
E+00 1 05E-01 2 10E-01 0.8500 1.870E.13

7.263 66 14.527 32 0 00E+00 1.28E+04 12500 2.526E+13
*8 -- �..I CtSOJ O.5�S5t+11

7,263 6b 14.521 32 U 00E+WU 3 2BE:+UZ I 01C~+UZ I1~ 7so s +l I

Eu-155 7.1479E-03 7,263 66 14,527 32 0 00+E00 5!
FroFoSII FF

I H-3

i Kr-85
Np-237

Pa-231
Pt-21 0

I PrnF147
_ i Pu-238

6.1919E-04 7.263 66
3 6386E-02 7,263 66

14,527 32

9 8288E-07 E-03 1 43E-02 I 5.0000 6 434E+06
3 91 E+02 7.82E+02 1 70000 7A48E+05

14.527 32 0 O0E+00 7 66E-02 1.53E-01 11.0000 85216E+04
14,527.32 0 OOE+00 8.26E-06 1.65E-05

E-11 7.26366 14,52732 000E+00 244E-07 4 88E-07
1211E-03 7.263 66 14,527 v2 0 O0E+00
1 19E-02 7 263 6A 14A 5972 060EnnZpnr

PU-239
- ------

11626E-02 7,263.66 14,52732 t2 i
I1

72E+01 7.44E+01
86E+02 1 17E+03
44E+01 1 69E+02
110E+02 2.1 9E+02
06E+04 2.12E+04

4 67E-01 9 34E-01

_ __ 4 c1\fwn t:1 a
PJv-24U 7 7b3 t

PU-241 4567E+00
Pu-242 64 A

).00E+tO 8.27E-07 1 65E-06
7.263 66 14,527.32 0.00E+tO 3.77E-08 7,53E-08
7,263 66 14,527.32 0 00E+00

Se-79 1 2379E405 7,263 66 14,527.32 0 wDE+00
Sn-126 2 5210E-05 7263 66
Sr-90 11 I 69E+04

Tc-99 2 86E+00 5 72E+00
)00t+0 6.22E-07 1.24E-06

6 14527.32 001+00 1 05-E04 2 11E-04
7.263 66 14527.32 )001+0 3 84E-08 7 69E-08
7,263 66 14,527.32 00E+00 1-39E-03 2 79E-03

5 2Oa3E-07 7,263 66 - 14,527.32 0WE+00 3 78E-03 7.57E-03
- - --- -- --- -- bS J ----- --. t~.U

2 43a6E-8 7,2M 66 14,527.32 U WE+WF ].II r4V

U-234 47012E605 7,26366 14,527.32 000E+00 341E-01
U-235 -1 4492E-06 7,263 66 000 1 37E-02 3 20E-03
U-236 7 5759E-06 7,263 66 14,527.32 0 00E+00 5 50E-02

Thermal Power

Nominal Heat Bounding
mups eat Output

=Wts ? (wtafts)
1t99E02 339E.02

Total TotalI L7MS .i6t 29E-07 7 O.I2 A
U-O 'L.DILKS/I ,LW W

Y-90 1.1 631 E+00 7,263 66
Other Radionuchdes
llI.'T plate Selection Summary, Bmurmp Suutms

14,527.32 000E+00 845E+03 1 69E+04
1.23E+04 2 45E+04

asis for Parameter Differences,
Template Selection Summary

I
From SF

Rector Moderator UrHTWAT

Fuel Cladding 7IRCOR S

BO. HU ConctlIents U

WIh'T WA1ER 1

ZIRC 1
U

B
Tlb Torrlate was Ised lor tie Iokvr reasars

Thi lat rmatctes o al paramneers except pcesilycaddln

Bumnup Summary (MWd)' -- I - I Basis for burnup used In estimate:

From SFD I Estmated
Noniial i 7263 e6Nabui bnxp rataedlbante eayw rebl rass ,ed

Bounding- [ 1452732 BrNg base assuredtibe Aece rnmal btme

i ks ^__ .* -

Estimated Bumupt
Grven B-urrun

Nominal I 28
Bounding 1 2.56

Estimated EOL HMIGlven EOL HU

I, Jool

'Reactor shutdown. core removal storage. chopping or other date confirring tIhat nrada-ion ceased tor fuel

"Total bunup for all fuel assoiated wIth this worksheel must be dvrded by BOL heavy metal mass to get specific burmup values (MWd'MT)

DOEtSNF/REP-078
Revision 0

March 2003
Page C-i 09 o C-581



Fuel Radionuclide Inventory Worksheet
L FSar and Ternlate Iafor lior Al

Fuel Name. MISCELLANEOUS RSWF FUEL
SNF 10 8 366

Fuel Units & Donr: 1- UNKNOWN
Heavy Metal Mass. BOL- EOL=4161.515kg
ROD Storage Site: INEEL

'Fuel decay start datea 1994
Esitnates as of 2010

Template FFTF (FAST. SST. 10 to 30%. Pu & U)
'Template Burnup(MWd) 50112

Template BOL Heavy Metal Mass (MtT): 0 0329181
Teml .t DcV r d - b

Estimated
Canister usage

18x10,
200

U. Estimates, i m xn Yb b Yn Yb Gamma Sources

Photon Total
CUFMWd From Nominal Bounding Fuel Initial Activity Normnal Fuel , Boundmg Fuel Energy Photons/sec

Radionuclide Template . Fuel Bumup (MWdl` Bumup (MWd)9 (Ci) Inventories(Ci) Inventories(Oi) Group ' (bounding)

Ac-227 1 3735E-12 12,522-18 28,967.98 0 OOE+00 1 72E-08 3 98E-08 Avg. MeV
Am-241 7 9527E-02 12,522.18 28.967.98 8 05E+03 9 04E+03 1 04E+04 00150 1 869E+15
Am-242m 21053E-03 12522.18 28,967.98 0 OOE+00 2 64E+01 6 1OE+01 00250 3213E+14
Am-243 1 0760E-04 12S522.18 28,967.98 OOOE+00 1 35E+00 312E+00 00375 3599E+14
C-14 26141E-05 12,522.18 28,967.98 OOOE+00 3-27E-01 757E-01 00575 4118E+14
CP-36 34243E-10 12,522.18 28,967.98 0 OOE+00 4.29E-06 992E-06 00850 1 791E+14
Cm-243 6 6092E-04 12,522.18 28,967.98 0 OOE+00 828E+00 I 91E+01 01250 1 340E.14
Cr-244 2 9933E-03 12,522.18 28,967.98 0 00E+00 3 75E+01 8 67E+01 0220 1 356E+14
Co-60 1 5934E-02 12,52218 28,967.98 0 OOE+00 2 00E+02 4 62E+02 003750 16983E+13
Cs-134 456356E-02 12,522.18 28,967.98 0 00E+00 580E+02 1 34E+03 05750 2.328E15
Cs35 47693E-05 12,522.18 28,967.98 0 00E+00 5 97E01 138E+00 0T8500 7792E+13
Cs-137 2 1113E+00 12522.18 28,967.98 0 00E+00 2.64E+04 6.12E+04 12500 6H784E+13
Eu-154 48092E-02 12.52218 28,967.98 000E+00 6402E+02 I 39E+03 1O7500 1 114E+12
Eu-1 55 6 8447E402 12SZ.218 28,967.98 000OE+00 8 57E+02 I 98E+03 22500 3755E+10
Fe-5 5 8479E-03 12,522.18 28,967.98 01 E+00 732E+01 1 69E+02 .7500 3933E+09
H-3 8 9300E403 12,522.18 28,967.98 000OE+00 I 12E+02 2 59E+02 35000 4.596E+08
1-129 1.28917E-06 12,52218 28,967.98 000E+00 1 61E402 373E-02 5000D 8673E+08
Kr-85 7 -0941E402 12,52218 28,967.98 000DE+00 8 88E+02 2 06E+03 7 0000 9 878F+05
Np-237 2 6541E406 12,522.18 28,967.98 000OE+00 3.32E402 7 69E4.2 1foo 100 I129E+05
Pa-2311 4 8970E-12 12.52218 28,967.98 0 00E+00 6913E-08 1 42E7-0
Pb-21 0 2-2170E-13 12522.18 28,967.98 000OE+00 2.78E4,9 6 42E409
Pm-147 2-3617E01 12.52.18 28,967.98 0 00E+00 2 96E+03 6 84E+03
Pu-238 2 8636E402 12,522.18 28,967.98 0 00E+00 3 S9E+02 8 30E+02
Pu-239 -3R5520E42 12,5.18 000 661E+04 6 56E+04 6 61E+04
Pu-240 2 0790E-02 12,522.18 28,967.98 3 36E+04 3 38E+04 3 42E+04
Pu-241 *4 B316E-01 12,522.18 0 00 I 51E+06 1 50E+06 I 51E+06
Pu-242 1.1052E-05 12,522.18 28,967-98 8 95E+00 9 09E+00 9 27E+00
Ra-226 5J471E-13 12.522.18 28,967.98 0 00E+00 7.20E409 I 66E-08
Ra-Z28 5.4957E-17 12,52Z.18 28,967.98 0 00E+00 6-88E-13 I 59E-12
Ru-106 I 45812E402 12S.5218 28,967.98 0 00E+00 1 83E+02 4 Z2E+02
Se-79 I 0137E405 12SZ18 28,967.98 000OE+00 1.27E401 2 94E-01
Sn-1 26 4.3972E-05 1522-Z18 28,967.98 0 00E+00 5.50E401 I 27E+00
Sr-90 7.6329E-01 12S522i8 28,967.98 000OE+00 9 56E+03 221iE+04
Tc-99 3 9412E404 12522.18 28,967 98 000OE+00 4 94E+00 1 14E+01
Th-229 I 6457E-12 12,5Z.18 28,967.98 0 00E+00 2.06E408 4 77E408
Th-230 1 88Z2E-10 l12.5Z18 28,967.98 000OE+00 2.36E406 5 45E406
Th-232 9J7601E.t7 12,522.18 28969 0E+0 12-2 2.83E-12
Tl-208 5.2722E407 12,522.18 28,967.98 0 OOE+00 6.60E403 1.53E02<
Ut-232 1.4925E406 12SZ2.18 28,967.98 0 OOE+OO I 87E402 4.32E402 Therrnal Powe~r
U-233 77 2-1113E-10 12,522.18 28,967.98 000OE+00 2.64E406 6.12E406 NominaliHost Bounding
U-234 1.9528E406 12.5Zi.8 28,967.98 000OE+00 2.45E402 5 66E402 Outu Heat Output
U-235 -9 7920E409 12S.5218 0 00 I 36E402 1.34E402 1.36E2 -(at- (wafts)
U-236 1.1570E407 1Z2,5.18 28,967 98 000OE+00 1.45E403 3.35E403 3 SSE+03 4 02E+03
U-238 -1 7914E407 152Z.18 0 00 9 87E-01 9 85E-01 9 87E-01 Total Total
Y-90 7 63291E41 12,5Z18 28,967 98 O OOE+OO 9 56E+03 2.21 E+04
Other Radionucildes 2 71 E+04 628E+04

ILLTemplteSeletinSunvnary.BurnupSunusy.andCtbecks ,, m. .-
Template Selection Summary

From SFD Used Basis tor Parameter Diferences:
Reactor Modeor FAST FAST Teirplate was Wusd tsr the bw reasols

Fuel Caddig SST SST Tbsel matieswr an parameters emcpterichsert( tomm) and 0t. heavy metal (Is mesny
BOL HM Constituents UNKNOWN Pu and U U w5h a kite FP

sOL Enrkchmn I 10t030

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

Nom [al 12,522t8 Nwbl buaW takenhm SFD wciveed t Mod swng BO=4174.061tkg
Boundrhg 28 967 9F8 BoriadiN urin erom SF]and cwerledb MNd utri BOL-4174.061kg

Cbecks

Estimate BurnupJ
Bumup Viultlipher Given Burnup Estimated EOL HW&Giveni EOL H14

Nominal. 00 ol
Boun ding 0 O'

'Reactor shutdown, core removal, storage. shippmg or other date corfirming that Iracratoii ceased for fuel

eTotal bumsp for an tuel assocated wih this worksheet must be rivided by OL heavy metal mass to get speafic bumup values (MWdvT)

U
U

-

L
L
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Fuel Radionuclide Inventory Worksheet - I

IL Fuel aid Template ef-nOiou I
Fuel Name MISCELLANEOUS TFEAT FUEL (MOX)

SNF ID N. 369 -
Fuel Units & Descr I- UNKNOWN
Heavy Metal Mas BOL501 EOL=012kg
ROD Storage Site INEEL

'Fuel decay atart date- 1994
Estimates as of 2010

Template (Worst Case)

'Template Burnup(MWd) 62.5
Template OL Heavy Metal Mass (MT): 0 00186855

Tempole Decay Time: 15 years

Estlimated
Canister usage

18x10

I - -

h V., uamma sources
*"1 r - :A,,y x_ b Yn Y2 Gamma, Sourrcesm2 artSX X e1 ^n - ~ n v | __...__

C&iMWd From Nominal Bounding Fuel Inital Activity Nominal Fuel Bounding Fuel
FRadonucide -* Template Fuel Burnup (MWd) Bumup (Wd)

2  (i) . lnventorksCI) lnventoreCi)
Ac-227 1 4157E-06 11414 11414 0 0tE+00 1 62E-04 1 62E-04
Am-241 62608E+O0 11414 11414 OOOE+00 715E+02 715E+02
Am-242m 18448E-02 11414 11414 0OOOE+00 211E+00 211E+00

- Photon Total
Energy Photons/sec
Group (bounding)

0 0250 5.846E+13

1 6352E-02 114 14 E+OO 0 0375 5.2211E,13

12112E-01 114 14 138E+01 1 38E+01 0 0575 6 027E+13

6 36
Cm-243

22860E-03 O 2 61E-01 2 61E-O1 00850 2.903E+13

1A088E-03 0 OOE+C0 1 611E-01 1 61E-01 01

Cn-244 3 6224E-O 0 O0E+uO 413E+01 4 13E+01

Co-SO 11414 OOOE+00 445E+04 44

Cs-134 11414 000E+OO 323E+01

Cs-135
Cs-137

11414 11414 0OOOE+00 502E-02
114 14 114.14 0.OOE+uO

6 2585E+0O 114 14 114 14 1 7500 4548E+.11

1 1271E+00 114 14 1.29E+02 22500 1 755E+10

Fe-SS 6 0624E.01 114 14

1I29
U- Kr-85
IN rs237

7 40(0r1zt
+C00 6 92E+03 6.92E+03 | 27500 4829E+08

E+Co 8.52E+01 8 52E01 3 5000 1 045E.06

E+CO 12tE-03 1.21E-03 I 50000 2536E+05
7 406ut-V1 I

1 061BE-OS
0 COE+00 2 49E+02 24

14 114 14 0 ODE+000 1

Pa-231 E-06 114 14 114 14 0 0DE+00 3
S Pb-210 20448E-09 114 14

Pr-147 33212E+00 114 14

U , Pu-238 -354COE-01 114.14
4 0IAOU .. 1A

11414

Pu-239 -4 UZOM8rzeo I M .4

114 14
0 00
000
000

000

0
0
3
3
4

0 OOE+OD 3 74E+00

3 79E+02
3 09E+01

Pu-240 -3 0095E-01 E+OO 0 OOE+00 4 77E+00

Pu-241 1.23E+03 0 OOE+00
2-06E-02 7 66E-03Pu-242

Ra-226 114 14 11414 0 OOE+00 1.25E-C

1.23E+03
2.06E-02
125E-06
623E-05
433E-013 7939E-03

1 9186E-04
1 6673E-04

114 14
114 14
114 14
114 14

114 14
114 14
11414 I

Sn-126
Sr-90
Tc-99
Th-229
Th-230

1 90E-02 1 90E-02

2 41915E-06
6 0208E-07
1 099E-04

114 14
114 14
114 14

114 14 - 0 O0E+00 3 64E+03
11414 OOOE+00 7.72E-01
11414 00iE+0O 832E-05
11414 0O-E+-O 276E-04
11414 000-E+-O 687E-05
11414 - 0 0OE+00 121E-02
114 14 0 OOE+00 3.28E-02

3 64E+03
7 72E-01

U-232 2.8743E-4
U-233 3 6128E-4
U.-234 1.2788E4

04 114.14

E-02
E-02 L Thermal Power
-2 Nominunal Heat Bounding -,14 114.14 11414 0C

22 11414 11414 00 E+CO Output I -. Heat Output

U-235
U-236 -

U-238
Y-90
Other Radionuctides

5.7486E-04 11414 114.14 1

2.3485E-04 114 14 114 14 Di

1 1581E-04 114 14 114.14 1J
31860E+01 11414 11414 01

E-02 6S7E-02 (Wat) - (Wafts)
28E-02 I 7.74E+02 7.75E.02
1.32E-02 Total Total

1E+CO 3 64E+03 3 64E+03-O
917E+03 9 17E*03

Owun Srumay, ai t 4sm-

an Sutmtimary ^- -_-
R..:. f._ D,_. rn._ _

From SFasVs Torareer umewr resu-
Reactor Moderator

Fuel Cladding L~i L.w
BOL NM Constnts i'no U

RtD FnkImn

iw-s C)
I SST~icnei tre hiud ddnldsely madS atyeit apltes tlorelrtie wesicasetemite was ue

U. Th, & Pu
-O n tw i

L Iutrner -w - w

Bumup Summary (MWd - I I fBasis or bumup3 used in estimate-
Es iae

From siFD rs imneo~
--- I .,-

Noma+l _
Bounieg

__ __ __ __ __ __ 11 4 4
114141.1

Non"y l DUIIIp set ealWit bou" bast

Gereeg barne esinated by assauig thav meta mass was Wn EOL

2' - I
Estinated Burmup/

Given Bumup Estimated EOL HM/Given EOL NM
I 891 64Nominsi

Bounedn' -l
'Reactor shutdown. core removal, storage. shipping or other date confiiming thia Irradabon ceased tor fuel

'Total bumriP for all fuel associated wi this worksheet must be civided by BOL heavy metal mass to get specific bumuP values (MWdMT)

l
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Fuel Radionuclide Inventory Worksheet
L Fuel anc TenPlate Infriom ;

Fuel Name- MISCELLANEOUS TREAT FUEL (U-METAL)
SNF iD # 905

Fuel Units & Descr. 1- UNKNOWN
Heavy Metal Mass: BO1 , EOL.0 12kg
ROD Storage Site. INEEL

'Fuel decay start date. 1994
Estunates as of 201t0

Template N-Reactor (Graphite. Zrc, 0 to 5%. U)
5
Templte Bumup(MWdt: 69600

Template BOL Heavy Metal Mass (UT). 11 6
Temnoate Decav Time 15years

Estimated
Canister usage:

18,x10'
r 01 1

II. Fotmates 9 m X. Xb b Y. Yb Gamma Sources

- Photon Total
CiJMWd From ' Nominal Bounding FuI Inital Activity Nominal Fuel Bounding Fuel Energy Photons/sec

Radionuclide Template Fuel Burnup (MWd) Bumup (MWd)f (Ci) inventones(CI) Invenlories(CI) Group (bounding)
Ac-227 0 OOOOE+00 126 70 126 70 0 00E+00 0 00E+00 0 OOE+00 Avg. MeY
Am-241 72313E-02 12670 12670 000E+00 9.16E+00 916E+00 00150 8332ZE+12
Am-242m 62011E-05 12670 12670 000E+00 786E-03 766E-03 00250 1708E+12
Am-243 4 6336E-05 12670 12670 0 00E+00 5 87E-03 5 87E-03 0 0375 1 593E+12
C-14 9 2170E-05 12670 12670 0 OOE+00 I 17E-02 1 17E-02 0 0575 1 710E+12
Ci-36 0 0000E+00 126 70 126 70 0 00E+00 0 OOE+00 0 OOE+00 0 0850 9536E+t 1
Cm-243 0 0000E+O0 126 70 126 70 0 00E+00 0 00E+00 0 O0E+00 01250 6 St3E+t1
C1-244 745ttE44 126.70 126.70 0 00E+00 9044E402 9 44E-02 0T2250 8tl95E+
Co-60 3 4042E404 126 70 126 70 0 00E+00 4 41 E402 4 41 E402 o 3750 3 536E+B I
Cs-t34 0795E4-03 126 70 - 126 70 0 00E+00 I 37E-0t I 37Et-0 0 5750 7 554Eatt
Cs-t35 1 0066E-05 126 70 026 70 0 O0E+O6 028E403 4.28E-03 o 8Ws0 t036E+1t
Cs-t37 1 6092E+OO 126 70 126 70 0 00C+00 2.04E+02 2.04E+02 t 1500 6 9t8eE+0
Eu-t54 8822E-02 126 6 70 0 700E+O 4 2-38E+00 Z8E+O0 1 7To 2 863E+09
Eu-155 1 7672E403 126 70 126 70 0 00E+00 1 2 24E-01 2 24E601 2 0 2188E+05
Fe-55 90o72E-e5 126 70 126570 000E+O I 14E2 I 14E402 7500 7870E+03
H-13 4 3506E403 126 70 126 70 000OE+OO 5 51E-01 5 5tE-01 3 5000 3 692E+03

1-129 8 6006E407 126 70 126 70 0 00E+00 I 09E404 I 091E44 5 0000 I 326E+03

K~r-aS 6t1652E402 126 70 126 70 000OE+00 7 8tE+00 7.81tE+00 7 0000 It810E+02

Np-237 7 7672E406 126 70 126 70 000OE+00 9 84E-04 9 84E404 11 0000 I1724E+01

Pa-23t 00000OE+O0 126 70 126 70 000OE+00 000OE+O0 000OE+00

Pb-21 0 00000OE+OO 126 70 126.70 000OE+00 000DE+O0 000OE+O0

Prn-147 I 8175E402 126 70 126 70 0 00E+00 2.30E+O0 2.30E+00
Pu-T38 2t2170E-02 126a70 126.70 0.00E+00 2c8tE+O0 2_81tE+O0

Pu-239 2 8836E402 126 70 12670 000OE+00 3 65E+00 3 65E+00
Pu-240 2 2830E-02 126 70 126.70 O OOE+OO 2 89E+oo 2 89E+OO
Pu-24i I t362E+OO 126.70 126.70 0 00E2+00 t 44E+02 I 44E+02

Pu-242 I 4S26E45 12670 1 t26.70 000e+00 t1E 84E43 t8o
Ra-226 00000OE+OO 126 70 126.70 0 00E2+CO 000E+00 000OE+00

Ra-228 0 0000E+OO 126 70 126.70 000OE+O0 000OE+CO 000OE+00
Ru-1m06 4c2672E486 126.70 126a70 000OE+CO 5d41tE404 5a41mE044
Se-79 I 0901E405 126.70 126.70 000OE+00 1.38E403 I 38E403

Sn-126 0 0000E+00 126.70 12670 000OE+00 000OE+CO OO0E+00

Sr-90 I11546E+00 126 70 126i70 000OE+00 1 46E+02 1 46E+02
Tc-99 3 6494E404 126.70 126.70 0 O0E+00 4 62E402 4 62E402

Th-229 0 0000E+00 126.70 126.70 000OE+O0 000OE+CO O00E+00
TIF230 0 0000E+00 126.70 126.70 00COE+00 000OE+00 000OE+00

Th-232 0 0000E+o0 126.70 126.70 000OE+00 0 00E1+CO 000E+00
Ti-208 000COOE+00 126.70 126.,70 000OE+C0 000OE+00 0 00E+00

U-232 00000OE+00 126.70 126.70 000OE+O0 000OE+00 0OO0E+00 Thermal Powver-

U-233 0 0000E+00 126.70 126.70 000OE+O0 000OE+00 0 0oE+00 Nominal How Bounding

U-234 6 3994E405 126.70 12670 00COE+00 8.t1E403 8t1IE403 Output, Heat Output
U-235 -1.29t4E406 126.70 0 00 4 921E46 000OE+00 4 921E46 (watts) (Watts)

UJ-236 1.1932E405 126.70 126.70 000OE+00 1 5iE403 t.S1E403 Z.GtE+C0 2.e1 E4.

iJ-238 -3 0619E407 126.70 0 00 7 99E405 4 11E405 7 99E-05 Total Total

f-90 1.1550E+00 126.70 126 70 0 ODE+C0 I 46E+02 1 46E+02

Other RadOnlciices 1 95E+02 1 95E+02
urL Tem mate Mledi Surun Brnup Suensr ury, nd usckd in estimate:

Templafte Seieetbon Summary

From SF uste Basis fr Parameter Draerences:
ReBctor drtor GRAPH1TE GRAPrE Tis TemVlate was setd cor the mibrg rea ymnst

FuNo a Cldding UNKWN ZIRC The bfu tiches on at paraetders e naering O. ) and ehrn (unk
COL Hek Constitunts U U

BOIL Enrkchment % O1 to

Burnup Summary (MlWd)w Basistor bumnup usedIn estimate:

Ffrom SFD | Estirn ted

Norninal 126 70 Wnrd xnup se eul lo mdN rnu

Bounding 126 70 8>Scud burmu esiabte by oumg 8tX heavy rnebi rnass was wa SOL

Checks

Estimated Bumupl
Burup MulIplier Given Bumup Estimated EOL HM/Given EOL HM

Norinhal 89 4

Bounding 87 9
'Reactor shutdown, coe removal. storage. shipping or other date confirmieg IhI irradation ceased lor twal

iTotal burniup for al 1uel associated wah this worksheet must be dvided by 801 heavy metal mass to get specifc burnup values (MWd/Uln.

I '

U-

U
r
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Fuel Radionuclide Inventory Worksheet -
JL Fue and Template Infrmadiona:--1 .-

Fuel Name MTR CANAL SCRAP
SNFID#. 1062

Fuel Units & Descr. 105- CANISTER OF SCRAP
Heavy Metal Mass SOL. : EO.265-975kg
ROD Storage Site- INEEL

'Fuel decay dart date 1979
Estimates as of. 2010

Template PWR (Ught Water. Zlrc. 0 to 5% U)
sTemplate Bumup(MWd) 61 92

Template SOL Heavy Metal Mass (Ml) 0.00176911
Template Decay Tine 25 years

Esbtmated
Canister usage

HIC
10500

-- *l - -
- 11 . tituites 9 m X. b V. Gamma Sources

...~~- . 4 ...___

CUVMWd Fromr - -Nominal Bounding Fuel Initial Actrvity Nominal Fuel Bounding Fuel
Radionuclide - Template Fuel Bunmup(MWd)' Bumup(MWd)

t  
(Ci) Inventodes(CI) Inventones(Ci)

Ac-227 6.6376E-10 26626 532.51 0 OOE+00 1 77E-07 3 53E-07
Am-241 1.3144E-01 26626 532 51 0 OOE+00 3 50E+01 7 00E+01
Am-242m 3.0039E-04 26626 532.51 0 00E+00 8 00E-02 1 60E-01
Am-243 62629E-04 26626 532.51 0 00E+O I 67E-01 3 34E-01

Photon Total
Energy Photons/sec
Group (bounding)I Avg MeV
0 0150 3621E+13
00250 7-3340E12
0 0375 7098E+12

26626 532.51 0 00E+00 1 28E-02 2 55E-02 00575 7744E+12
A C-36

- Cm-243
&0297E0-7 26626 532.51 0 00E+00 2 14E-04 4 28E-04 0 0850 41030E12
3.1993E-04 26626 532.51 0 00E+00 8 52E-02 t 70E-01

Cm-244I
CO-6

26626 532.51 0 00E+00 i 91E+01 3 83E+01
26626 532.51 0 00E+00 2 54E+00 5 5

Cs-134 1 1662E-03 268 26 53251 0 00E+00
Cs-135 tA433E-05 26626 532.51 000E+00
Cs-137 1 7603E+00 266 26 532.51 0 00E+00
Eu-154 4 5203E-02 26626 532.51 0 00E+00
Eu-,SS 7.1479E-03 266 26 532.51 0 00E+00
Fe-55 6 1919E-04 266 26 532.51 0 00E+00
H-3 3 6386E-02 266 26 532 51 0 00E+00
1-129 9 8288E-07 266 26 532.51 0 00+00 :

Kr-85 53844E-02 266 26 53251 - 000E+00
1Np237 t 0546E-05 266 26 532 51 0 00E+00

Pa-231 1 1370E-09 266 26 53251 0 00E+00
Plo-21 0 3 3624E-1 1 266 26 532.51 - 0 00+00E Pm-147 51211E-03 26626 53251 0000E+00
Pu-238 8 0669E-02 266 26 532 51 0 00E+00

0 1250 2S997E+12
02250 3523E.12
0 3750 1.51E+12
0 5750 3473E+13
0 8500 6 855+11
12500 9.259E+l I
17500 2029E+10I 20E+01 2 41E+01

90E+WO 3 81E+00 22500 3 748E+08
65E-01 3 30E-01 2 750 4.212E+06
69E+00 1 94E+01 3 5000 5.523E+05

2

505E-07
79E-08

36E+00 73E+00
15E+01 4 30E+01

266 26 53251 0 u0L+W 3 1uOE+W
8

19E+00
Pu-240 1 5097E-02 266 26 532 51 0 00E+00 02E+00 04E+00
Pu-241 1 4567E+00 26626 532 51 0 00E+00 3 88E+02 7.76E+02
Pu-242 6 4260E-05 266 26 532 51
Ra-226 1 1392E-10

532 51 0 00E+00 1.38E-09 2.76E-09
53251 000E+00 1 57E-04 3.14E-04
532 51 0 00E+00 3 30E-03 6 59E-03

Sn-126 2 5210O-05 26626 532 51 0 00E+00 6 71E-03 1.34E-02
Sr-90 1 1630E+00 26626 532 51 0 00E+00 31

_ Tc-99 3 9357E-04 26626 53251 00
Th-229 8 5691 E-1 1 26626
Th-230
Th-232
TI-208

1 4493E-08
2.82E-09

0 00E+OD 5 11E-05 1.02E-04 I
1.39E-04 2.77E-04 I Thermal Power
6 49E-06 1.30E-05 J4Nominal Heat Bounding

0 O0E+O0 1.25E-02 2 SOE-02 -- Output z Heat Output
26626 000 - 1 84E-02 1.80E-02 I 84E-02 I (Wafts) I (Watts)

532 51 0 O0E+00 2.02E-03 4 03E-03 730E+.0 1A4E+01
0 00 8 66E-02 8.65E-02 8 66E-02 Total Total

Y-90
- Other Radionuclides

3!1. Teblate Select
t Ternplate Selection

Reactor Moderat
` F C..t.uddn

1 1631E+00 26626 532 51 0 00E+00 3 10E+02 6 19E+02
A 50+F025i 9 DODF+02

mazmr, Bomip Stunsary, aud Checks ~e,'~ , ~
.

From SFD
or L~iGT WATER
ig I _ ZIRC

UIGHT WATER
Basis for Parameter Dtflerences:
Ths Ternplie was used Icr tie Jlcug reasrs.
tlhs tael natces on i pVrelrs eXcept ertvent (uakre)

B: .�L nl= I

Burnu Summary (MWd)^ - Basis for burnup used In estimate:
From SFD Estimated

NomInal 2662 Nmed barnuV tubn from SF0 ard ancmed to Wd usng 80L.26625kg
Bounding 532.51 Bcrdxg turnuVp assed lo be beke miwial burnup

Checks -_r

Estimnaed Bumupt
Bumup MultiPler Gwen Bumnup Estimated EOL NM/Glven EOL HM

Nominal | 003 1
Boundmig a 06

'Reactor slhutdown, core removal. storage. shwpping or otler date coniriwnig tat irradation ceased tor fuel

sTotal buraup tor at hel assodated with this worksheet must be ivided by OL heavy metal mass to get spedlic buWrnut values (MW rM)
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Fuel Radionuclide Inventory Worksheet

L Fuel and Template InformiatioIj _.
Fuel Nama MURR (UALX) COLUMBLA

SNF iD 0. 142
Fuel Unts S Descr 32 - 24 CURVED PLATES
Heavy Metal Mass: BOL.25.12kg EOL=21 725kg
ROD Storage Site SRS

'Fuel decay stbrt date: 1985
Estimates as of: 2010

Termptate ATR (light Water, Alum. 60 to 0100 U)
'Template Burnup(MWd): _ 3672

Template OBt Heavy Metal Mass (): 000116689
Template Deoay Time: 25 years

Estimated
Canister usage

18'x1 O
j t33 i

Il.Estimiatesi-, l c m X b Y. Yb - GammatSources

Phoaton TOWl
CtlMWd Frot n N ominal Boundtng Fuell InitiallActivrity Normnal Fudll Bourndig Fuell Energy Photons/sec

Radioanuclide Template Fuel Burnup (11Wd)2 Burnup, (MWd)? (Cii Inventorms(CI) Inviintorssi(C) Group * bounding)

Ac-227 1 1465E-09 4,521 60 9,043.20 0OOE+00 5.18E-06 1 30E-03 Avg0 1eV
Amn-24t 23056E-03 4.52160 9,043.20 0OOE+00 1 04E+01 20-E+01 0os50 8462E+14
Amn-242m, 4 1476E-07 4,521 60 9,043 20 0OOOE+OO It88E-03 3 75E-03 0 0250 1 756Et41
A-24S 1 4894E-06 4.521 60 9,043.20 OOE+00 1.73E-03 2 35E402 0 0375 1353tEU13
C-14 5718E-049 4,52160 9,043.20 0OOE+OO 258E405 526E05 0 0575 15644E+14
Ci-36 1-3124E-32 4,521 60 9,043 20 0OOOE+OO 5 93E-29 I1t9E-28 0 0859 9 920E413
Cm-243 I 4562E407 4,521 60 9,043.20 OOOE1+OO 6 581E-04 1 32E403 0 1250 SS44E+13
Cm-244 24221E-05 4,521 60 9,043.20 O OOE+OO t.tOE-0t 2 19E-01 02250 8.564E+13
Co-60 2 7560E406 4,521 60 9,043 20 O OOE+OO I125E402 2 49E402 0 3750 3 723E+13
Cs13 885tE404 4,521 60 9,043 20 O OOE+OO 2 66E+00 5 32E+OO os750 6S104E+14

Cs-135 3.4477E-06 4,52160 9,04320 OOOE+00 156E-02 3 12E-02 08500 8796E12
Cs-137 1 8099E+00 4,52160 9,04320 0000E+00 818E+03 1 64E+04 12500 4.891+t12
Eu-1 54 1 6386E-02 * 4,521 60 9,043.20 0 OOE+00 7 41 E+01 48E+02 I 1 7500
Eu-1 55 2.3957E-03 4,521 60
Fe-55

2417E411
1 722E+07
1 410E.07
1 064E+04
3.580E+03 t
3 940E+02

1-3
1-129 9,043.20 0 OOE+00 3 40E-03 6 81 E-03 5 000&

9,043.20 0OOE+00 3S55E+02 7 10E+02 7 0000
9 5615E-06 4.521 60 9.04320 000E+00 4.32E-02 8 65E-02 -- ----11 0000 4 407E+01

-11.9 2 7968E49 4.521 60 9,043.20 0 OE+00 1.26E-05 Z53405
rd-<o |
. _ _ _ . _ . _ _ _ _ _ _ _ .

Pb-210 1.2612E-10 4.521 60 9,043.20 0 00E+00 5 7 I 14E-06
Pm-147 1t2952E-02 4,521 60 UPU-238
Pu-239
PU-240
PU-241

9,043.20 00OE+00 1 94E+00 3 87E+00
9,043.20 000E+00 1.10E+00 2 20E+00

2.6277E-02 4,521 60 9,043.20 0OOE+00 1.19E+02 2 38E+02
Pu-242 3 6329E-07 4,521 60 9,043 20 0 OOE+00 1 64E-03 3.29E-03
Ra-226 4 4444E-10 4,521 60 9,043 20 0 OOE+00 2 C 4 02E-06
Ra-228
Ru-106
Se-79
Sn-t26
Sr-90
Tc-99

9.043 20 0 OOE+00 5 a5E-02 1 7 t-01
1.1574E-05 4.521 60 9.04320 0OOE+00 5.23E-02 05E-01
1.7092E+00 4.521 60 9,043.20 0OOE+00 7.73E+03 1 55E+04
4,2239E-04 4,521 60 9,043 20 0 00E+00 1 91E+00

Th-229 7.7260E.12
3 82E+00
6.99E-08
5.29E-04
2.43E-109.04320 000E+00 1.22E-10

4.521 60 9.043 20 0 00E+00 2 00E-04 4 01 E-04
4.521 60 9.04320 000E+00 544E-04 1.09E-03 I Thermal Power

4.
4.521 60 9.043 20 0 00t+00 136E-l05 2.71 E-05

,497E-04 4.521 60 9.043 20 0 C0E+00 8-36E-01 1 67E+00
Nominal Heat , toundring

Output . Hest Output
- (Watst) . (Watts)U-235

U-236
U-238
Y-90
Other Radionuchdes

IM. Template Selec"to
Template Selection Su

Reactor Moderator
Fuel Cladding

BtL MM Constituents
SOL Enrichment %

-2 7235E-06
1.5493E-05
-4 2851E-09
1.7094E+00

4.52160 0 00 5 08E-02 3 84E-02 5 08E-02
9,04320 000E+00 701E-02 140E-01 9,56E.01 1.1E+02

0 00 549E-04 5.29E-04 549E-04 Total Total
4.521 60 9.043 20 0 00E+00 7.73E+03 1.55E+04

7.79E+03 1.56E+04

Sumasry. Burip Sunmary, and Checks * .s r..
Immary

From SFD Used fBasis for Parameter Differences:
Ur;IT WATER UG-T WATER

ALUM ALUM
U U

93 5 Kl to 1C0_

Fd)= Basis for burnup used in estimate:
From SFD Estnated

452160 3215 9. r al b taen rdc from SFD (crxvt blo MWd)
9.043 X ev hmdn mjp atd b e nenrd un.

Lf

UBumup Summary (MY

Nominal
Bounding

Checks

EstnmatedS[ 019up/

ni Bumup Mul Gilven Bumup 1 Estimated EOL HM/Given EOL HM

Boundring-i 1 14
'Reactor shutdown. core rernoval storage. shippeig or other date confmiirig hat irradiation ceased tor fuel

'Total bunup for a huel assoaated with is worsfeet must be divlded by BOL heavy metal mass to get specific bumrup values (MWd`MT)

DOE/SNFIREP-078
Revision 0

March 2003
Page C-I 14 ot C-581



Fuel Radionuclide Inventory Worksheet

. uFod and Template Iaf-tionwu,,
- Fuel Name MURR (UALX) COLUMBLA

SNF ID# 962
Fuel Units & Desxr. 24*24 CURVED PLATES
Heavy Metal Mass BOL.18 84kg' EOL.16294kg
ROD Storage Site SRS

'Fuel deray strt date 1985
Estimates as of 2010

Template- ATR (Uht Water. Aluk .60to 100% U)
'Template Burnup(MWd) 3672

Template BOL Heavy Metal Mass (MT): 0 00116689
Template Deoy Tne: 25 years

Eshtmaled
Canister usage

18 xt0
100

-_~ .. .. ___A-
11t V--es m , x- b Y. V. Gamma Sources---- ..

Photon Total

CIMWd From Nominal - Bounding Fuel Initial Activity Noninal Fuel Boundng FWe Energy Pitotos/sec

Radionuclide Template _Fuel Bumup(UWdf Bumup(MWdf (Cl) hnentorms(Ci) lnventones(ci) Group (bounding)

Ac-227 1 1465E_09 3,39120 6,78240 0 00E+00 3 89E-06 7 78E-06 Avg MeV

Am-241 2 3056E-03 3,391.20 6,782 40 0 00E+00 7 82E+00 1 56E601 0 0150 6347E+14

Am-242m 41476E-07 3.39120 6,78240 000E+00 1.41E-03 281E-03 0.0250 1318E+14

- Am-243
- C-1 4

CI-36
- Cm-243

1 4894E-06 3,391.20
5 7108E-09 3 87E-05 1 00575 1t233E.14

1t3124E-32
1 4562E-07

4 45E-29 890E-29 I 06088 7 4406E13
I 0 00E+00 4.94E-04 9 88E04 o 01250 49836.13

Cm-244
Co-60

6.782 40 0 00E+00 8.21E-02 1 64E-01
3.391.20 6.782 40 0 OOE+00 9 35E-03 1.87E-02

3.391,20 6,782 40 0 00E+00 2 OOE+00
E-06 3.39120 6,782 40 0 00E+00 1 t

02250 6423E+13
0.3750 Z792E+13
0 5750 4 578E+14
0.8500 6 597E.12
12500 3 668E+12
17500 1 812E611
22500 1t292E.07
2.7500 1 0586E+07

1.8099E+00 3,391 20 6,782 40 t
t 6386E-02 3,391 20 6,782 40

Eu-155 23957E-03 3,391 20
Fe-55 32707E-05 3,3912

0

0

0
I 2.22E-01

H-3

I1 1-129
i Kr-85

I pir,"'

34504E-4 E+00 1.17E+01 2.34E+01 35000 7.983E.03
2.40 00E+00 2 55E-03 5 IIE-03 s 00ooo Z685E+03
2AO 0 OOE+00 2 66E+02 5.33E+02 7000 2 955E+02

11 0000 3305E+011 20 6.782 40 0 OOE+00 3 24E-02
q FX1 2n A 789 A40 0 OOE+00 9 4

I 9 Pb-210 12612E-10 3,39120 6,7824
Pm-147 12952E-02 3,39120 6,782i

E Pu-238 1 7549E-02 3,39120 6,7824
Pu-239 4281OE-04 3.39120 6,7824
Pu-240 2 4357E-04 3,39120 6,782Z4

8 78E+01
1 19E+02

0OOE+OO 1 45E+00 2 90E+00
_ _ _ _, _ - = _ i

0 OOE+OO 8 26E-01 65E+00

Pu-241
Pu-242

6.78240 0OOE+00 891E+01 78E+02
120 6.782 40 0 OOE+00 1.23E-03 46E-03

3.391t20 6,782 40 OOE+00 1 51E-06 301E-06
1 9714E-14 3.391.20 6,782 40

Ru-106 - 0477E-07 3,39120 6,782 40
Se-79 2933E-05 3,39120
Sn-t 26 1574E-05 3 93E-02 7 85E-02

Sr-90 17
I Tc-99

6,782 40 0 OOE+00 5 80E+03 1 16E+04
6.782 40 006E+00 1 43E+00 2 86E+00
6,782 40 0 OOE+00 2 62E-08 524E-08

5 8497E-08 3,39120 6,782 40

Th-232 2 6906E-14 3.39120 6,782 40 0 C
TI-208 - 4 4336E-08 3.39120 6,782 40 0 0

U-232 12037E-07 -- 3,39120 6.782 40 0 C

U-233 30011E-09 3,39120 6,78240 0C
U-234 1 8497E-04 3,39120 6,782 40 0 C
U-235 -2 7235E-06 - 339t20 000 3 1

i4

1- 125E+00
2 3 81 E-02

Thenmal Power

Norminal Heat Bounding
I .Output * Hoat Output

(wafs) (Watt)
717E+01 1 43E+02

Total Total
U-236
U-238

I-, Y-90
1011 Zier-F

1.5493E-05 3,39120
-42851E-09 3,39120
1.7094E+00 3,39120

Radlonuclktes
- Selecdt Su ary. Burnip Sumawxy, and Chedis
ate Selecton Summary -

6,782 40 0 OOE+00 5,25E-42 1.05E-u1
0.00 4 12E-04 3.97E-04 4 12E-04

6,78240 006E+00 580E+03 1.16E+04
5 84E+03 1.17E+04

r
-

From 5FiD I use - -asis ko treaen.er .anmencr
Reactor Morror t Uf ER

Fuel Cladding A
BOL HM Constituents

BOLEnrichnent% 935

UGHTWATER
1I ALUM

= U
_ - 601DO tr,100L

Burnup Summnary (MWd)
F-rx SFD Eaikn

.1

Sasis for bumup used In estimate:

. ._ _ _ I

N40min t
BR - ma-

3M3120 4ow"a biwap taken *eClytoms SFD (coenv~ed to MM)
tomircirg bussip assised lot bec Woents)r~ bismip6 782.4C

wwny I _ . :

I - I .1 - ---

Estimated Bumupf
Given RBurnfii...n U ,iitt -l nr

Nominal
Bounding

Oi 5071
t1 4 _--

Estimated EOL HMIGiven EOL HM
I095

'Reactor shutdown, core removal. storage. slopping or oter date conmr~ing that Itrradatiol ceased fr fuel
5
Totai bumup for atI fuel assoiated with tis worksheet must be dcvided by L0L heavy metal mass to get spedlfc bosnu, vaiues (MWdUT)

I DOE/SNF/REP-078

Revision 0

Match 2003
Page C-115 of C-58t



Fuel Radionuclide Inventory Worksheet
L Fuel and Template Infornation _,g 9

Fuel Name OCONEE
SNF ID ft 156

Fuel Unts & Descr 14 - ROD
Heavy Metal Mass BOL=39.2hg EOL=31 983kg
ROD Storage Ste INEEL

'Fuel decay stast date: 1986
Estimates as of: 2010

Template. PWR (tght Water, 2irc. o to 5, U)
'Template Bumup(MWd): 61 92

Template BOL Heavy Metal Mass (M1): 0 00176911
TempLite D Tine: 20 years

Estimated
Canister usage.

185x10
I 078

iL Fsbrmatts~ i- mx. Xb .. Y. _ Gamma Sources

Phroton Total
CdMWd Froam iNominal -, Brounding Fuel Initiatl Activiy - iomninail Fuel Bounding Fuel Energy Pbotons/sec

Radirnuclide Temptate .Fuel 8unnup(UWd~i Burnup (MWdO (Cill hventones(Ci)- hventonies(Ci), Group (bounding)
AC-227 5 0630E-10 6.863 03 13,726 05 0 OE+00 3 47E-06 6 95E-06 A1g2 1ev
Am-241 11489E-01 6,86303 13,72605 0 OOE+00 788E+02 1 58E+03 020150 1051E+54
Am-242m 3 0733E404 6,863 03 13,726 05 000OE+00 2 11E+00 4 22E+00 0 0250 Zt138E+t4
A-243 6 2661E-04 6,863 03 13.726 05 0 00E+00 1 2E+00 8 60E+00 00375 2090E+14
C-14 4 87997E-05 6,86303 13,72605 0 00E+00 329E41 6 59E-01 00575 Z1095E614
Cl-36 8 0313E-07 6,86303 13.72605 0 OOE+00 5 1E-03 1 OE-02 00850 1203E+14
Cm-243 3 6127E404 6,863 03 13,726 05 0 00E+00 2 48E+00 4 96E+00 o 1250 9109E+13
Cm-244 8 6999E402 6,863 03 13,726 05 000OE+00 5 97E+02 1 19E+03 022s0 I 031E.14
COF60 1 8379E402 6,863 03 13,726 05 0 00E+00 t 26E+02 2 52E+02 0 3750 4 444E+13
Cs-t34 6 2548E403 6,863 03 13.726 t)S 0 00E+00 4 29E+01 8 S9E+Ot 0 5750 I 009E+tS
Cs-t35 t 4433E-05 6,863 03 13,726 05 000OE+oo 9 91E402 1 98E-41 0 8500 2615E.13
Cs-137 1 9767E+00 6,86303 13,72605 000E+00 1 36E+04 271E+04 12500 3927E.13
Eu-154 6.7603E-02 6,86303 13,72605 000E+00 4 64E+02 928E+02 17500 7230E,11
Eu-1 55 1 4373E-02 6,863 03
Fe-55 2 3466E5-
H-3

13.726 05 0 O0E+00 9 86E+01
13.726 05 000E+00 1 61E+01
13,726 05 0 O0E+00 3 30E+02
13,726 05 0 00E+00 675E-03
13.72605 000E+00 511E+02

5 0000 7.333E+06 U1 02E+03 7 0oo 8 455E+05
6.863 03 13.726 05 0 DDE+00 6 96E-02 1.39E-01 11t 0x 9713E+04

1t0258E-09 6.863 03 13.726 05 0 00E+00 7.04E-06 1A1E-05
Pb-210 4163E-11 6,863 03 13.726 05 000E+00 9.72E-08 1 94E-07
Pm-147 I 9170E-02 6,86303 13,72605 000E+00 1 32E+02 2 63E+02
Pu-238 8.3915E-02 6,863 03 13,726 05 000E+00 5 76E+02 1 15E+03
Pu-239 1.1628E-02 6,86303 13,726 05 000E+00 798E+01 1 60E+02
Pu-240 1 50SOE-02 6,863 03 13.726 05 0 00E+00 1 03E+02 2 07E.02
Pu-241 1 8524E+00 6,86303 13,72605 000E+00 1.27E+04 2 54E+04
Pu-242 6 4260E-05 6,863 03 13,726 05 0 00E+00 4 41 E-01 8 82E-01
Ra-226 6.0562E-11 6,86303 13.72605 0 00E+00 4.16E-07 8.31E-07
Ra-228 4 9919E-12 6,863 03 13,726 05 0 00E+00 3.43E-08 6 85E-08
R0-106 1 8330E-05 6,86303 13,72605 000E+00 1.26E-01 2.52E-01
Se-79 1.2379E-05 6,863 03 13,726 05 0 00E+00 8.50E-02 1.70E-01
Sn-126 2.5210E-05 6.86303 13,72605 000E+00 1.73E-01 346E-01
Sr-90 1.3098E+00 6,863 03 13,726 05 0 00E+00 8 99E+03 1 80E+04
Tc-99 3 9357E-04 6,863 03 13.726 05 0 00E+00 2.70E+00 5 40E+00

L

Th-229 6.2968E-11 6,863 03 13,726 05 000E+00 4.32E-07 8 64E-07
Th-230 1.0362E-08 6,863 03 - 13;726 05
Th-232 5.2891E-12 6.86303 13.726 05
Tt-208 1.9977E-07 6,863 03 13,726 05
U-232 5 4490E-07 6,863 03 13.726 05

0 00E+00 7. 1 E-05
0 00E+00 3 63E-08
0 00E+00 1.37E-03
0 00E+00 3.74E-03
0 00E+00 1.64E-04
0 00E+00 3 08E-01

Thermal Power
Nomanl Heat Bounding

Output Heat Output
(Watts) (Watnts)1 0 00E+00 1.75E-03

6.863 03 13.726 05 0 00E+00 520E-02 1 04E-01 2-06E+02 4.1tE+t02
-- ------ -t� - -

000 129E-02 1.t1E-02 1 .29E402 Total iotai
Y-90 1.3101E+00 6,86303 13.726 05 0 00E+00 899E+03 1 80E+04
Other Radionuclides 1.30E+04 2.60E+04
IIL Termiplate Selection Suomnary, Biunup Sonummitry. ta ec .Ch-c

Template Selection Summary I
From SFD Used Basis for Parameter Driterences:

Reactor Moderao [ UGH4TWATER UGHT WATER
Fu I CaddIg RC ZIRC

BOL HM Contiftitnts-[ U U
BOL Ennchmrnt % 2 0625 0 to S

Bumup Summary (MWdi Basis for burnup used in estimate:
From SFD Estinated

Nominal 1,32633 6 863.03l Norrnal aiup ca3Jtatet to the heavy metal tss desvoyel
Bounditg- 1 960 00 13.726 05 Srdi up ammedID be twoea nomial bunxp,

ICheckts [I

LI
I11

IEstimated Bumupl
Give. RumRuRun.. Uutt1"I~ti

Nominal
Bounding

Estimtied EOL HMWGiven EOL HU
I 112

Reactor shultdown. core removal, storage. shpping or oner date conlimnfng Vial ilradaton caseod for tuel

'Total bumup for all kurW associated with this worksheet must be dvided by SOL heavy metal mass to gel specfic burrff values (MWd`MT)

)OEISNF/REP-078
Revision 0

March 2003
Page C-I1t6 ot C-581



Fuel Radionuclide Inventory Worksheet

5L Fuel an Template lnfruon h-Ai
Fuel ame ORR

SNF ID# 461
Fuel Units & Descr 17- 19 CURVED PLATES
HeavyMetalMitass 80L=4981kg, EOL=3252kg
ROD Storage Site SRS

'Fuel decay start date 1985
Estimates *sof 2010

Template ATR (Light Water. Alurni0 to I 0110%, U)
lTemptate Bumup(MWd) 3672

Template BOL Heavy Metal Mass (MT) 0 00116689
Template Cecay Thm,e 25 years

Estimated
Canister usage

18'x10'
047

I
I rx,.~ b V. - - -ouce

<11 Fdlms > ' w t. m Xn X. b V. YD Gamma Sources
s-n w - ...

Radmonuclide

Photon Total

CVhMWd From - Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec

Template Fuel Bumup (MWd)' BUmUP(MWd) - (Co Inventornes(CI) lnventornes(CI) Group (bounding)

1 1465E-09 1,637.30 3,274 60 0 0OE+00 1 68E-06 3 75E-06 Avg MaV

2 3056E-03 1,637.30 3,274 60 0 00E+00 3 77E+00 7 55E+00 0 0150 3064E+14

4 1476E-07 1,637.30 3,27460 000E+00 679E-04 1.36E-03 00250 6362E+13

Amr-243 1 4894E-06 E+00 2 44E-03 4 88E-03

C-14 5 7108E-09 4 60 0 00E+00 9 3SE-06 1 87E-05

Cl-36
Cm-243

3,274 60 0 00E+00 2.1SE-29

14

0 0375 55 t4E+13

00575 5.953E+13
00850 3.592E+13
01250 2.406E+13
02250 3 101E+13
0.3750 1.348E+13

3.274 60 0 00E+00 2.38E-04

CM-244 3,274 60 0 00E+00

CO-60
Cs-134
Cs-1 35
Cs-1 37

1.637 30 3,274 60 0 00E+00
;.33 o,,,,, ~ u, 7A>
1 ,637 3 3~e,27 iv U vU 0 5750 2210E+14

0 8500 3185E+121,637.30 3,274 60 E-02

t B099E+00 1,637,30 3,274 e 5 93E+03 1t2500 1 7712E12

1 6386E-02 2 68E+01 5 37E+01 I 1 7500 8 750E+10

Eu-155 I

H-S3

0 00E+00 3 92E+00 7 84E+00
0 00E+00 5 36E-02 1 07E-01

It 14 3.274 60 0 00E+00 5 65E+00

2.2500 6 237E+06
2.7500 5 107E+06
3.5000 3.8S4E+03
5C OO 1 .296E+03
7.,vo0 I 426E+02

I - -129 O 3274 60 0 00E+00 1 23E-C
1.637 30 3,274 60 0 C

.-06 1.637 30 3,274 60 3 13E-02 11.^000 1t595E+01

2 7968E-09 1,637 30 E-06 916E-06

I Ph-210 1.2612E-10 1,63730
* Pmr-147 1,2952E402 1,637.30

-, Pu-238 1.7549E-02 1,637.30
Pu-239 428OE-04 1,637.30
Pu-240 2 4357E204 1,637.30

2 06E-07 413E-07
E+00 2 12E+01 4.24E+01

0 00E+00 2 87E+01 5 75E+01
0 00E+00 7.01 E-01 1A0E+00

3.274 60 0 00E+00 3 9

Pu-241
Pu-242
Ra-226
Ra-228
Ru-1 06
Se-79
Sn-i26
Sr-90

1.637.30 3.274 60 O00E+00
1.637.30 3274 60 1

4.444E-10 1t,637.30
9714E-14 1,637.30
0477E-07 1,637.30
2933E-05 1,637.30
1574E-05 1.637 30
7092E+00 1,637 30
.2239E-04 1,637 30
77260E-12 1,637 30

3,274 60
5

-07 1 46E-06
-1t 6 46E-1 I

3 3 35E-04 6 71E-04
0 00E+00 212E-02 4 24E-02

3,274 60 0 00E+00
3,274 60 0 00E+00
3,274 60 0 00E+00

1 90E-02

2.53E-08

5 8497E-08 1,637.30

i
Th-232 2 6906E-14 1,637.30
Tl-208 4 4336E-08 1.637,30
U-232 12037E-07 1,637.30
U-233 30012E-09 1,637.30
U-234 1 8497E-04 1,637.30
U-235 -2.7235E-06 1,637,30
U-236 1.54932-05 1,637.30
U-238 -42851 E-09 1,637,30

002E+00 9 58E-05

0 wOE+w 4 41 E-t I
n0002+00 7442-1

1 92E-04
i 381-11

4.tF-411
V W=tW

197E-04 4 3 9 Thermal Power

4 91 E46 9 B3E-06) Nommautt Heat tOmg
_output Hos OutpuE+00 3 03E-01 6 06E-01

i

I- Y-90
Other F

1 7094E+00
Radionuctldes

I I
nU-. .tp Se eeso B b ,
Template Selection Summary

From SFD Uaed
Reactor Moderator IGHTWTER L UGHT WATER

Fuel Cladding ALUM ALUM
SOL HM Constituents U U

BOL Enrichment % 93 19412969 60 1o b00

Bunup Summary (MWd)|
From SFD Esmated |

Nominal 0 471 1,637

Soundirig-|- ~ 3,274 601

lChecks

Estimated Bumupt
Burmm Mu11imler I Given BuMup

0O00 1 0E-02 5 57E-03 1 00E-02 (Watts) * (Watts)
3,274 60 0 00E+00 2 54E-02 5 07E-02 3.46E+01 6°-3E+01

000 1 14E-04 1 07E-04 1 14E-04 Total Total
3,274 60 0 00E+00 2 80E+03 5 60E+03

2 82E+03 5 64E+03

Basis for Parameter Ddierences:

Basis lor bumup used In estimate:

Nmmal bfburp Icliateed tmn the heavy eeta mass des*tyed

Jenffg kt54 asasned ID be tere nomiral t bnup

Estbiated EOL HMGiven EOL HM
1 t03Nominal

Bounding
104j 346011

- I _ _ _ _ _ _ .

'Reactor steutdown, .ore removal. storage. si,7pperg or other date corrfirmig that llraviaton ceased for fuel

'Total bump or an tuel assodated with grm wortsheet must be dirvided by 0OL heavy metal mass to get specific buMUr values QeWWMIT)

- DOE/SNF/REP-078
Revison 0

March 2003
Page C-117 o C-581



Fuel Radionuclide Inventory Worksheet -
L Fuel and Template Infornuiom

Fuel Nanec PATHFINDER (SUPERHEATER)
SNF ID : 166

Fuel Units & Descr. 411- ROD
Heavy Metal Mass: BOLx54 54hg; EOL=S2608kg
ROD Store Sie: INEEL

'Fuel decay start date: 1967
Estimates as of: 2010

Template Pathfinder (Ught Water, SST. 60 to 1001. U)
'Template Bumup(MWd): 6 01

Template BOL Heavy Metal Mass (MT). 0 00012882
Template Decay Time 35 years

Estimated
Canister usage:

18,x10,
357

11.Estimtest - m x. xb b y. yb Gamma Sources

Photon Total
Ci/MWd From I Nominal Bounding Fuel Initial Activity, Nommal Fuel B Bounding Fuel Energy Photons/sec

Radionuclide Template Fuel Bunnup (MWd)' Bumnup (MWd)
2  

(Cl) Inventorles(CI) lnventones(Ci) Group (bounding)
Ac-227 2 3344E-08 1,824.78 3.649 55 000E+00 4 26E-05 8 52E-05 Avg MeV
Am-241 I 1135E-04 1,824.78 3,64955 000E+00 203E-01 406E-01 00150 2.724E+14
Am-242m 8 5075E-09 1,824.78 3,64955 0 00E+00 1 55E-05 3 lE-05 00250 5661E+13
Am-243 9 6519E-10 1,824.78 3,64955 0006E+00 1 80E-06 3 60E-06 00375 4896E+13
C-14 23012E4-4 1,824.78 3,64955 0000E+0 420E-01 840E-01 00575 52s7E+13
Cl-36 1 2261E-06 1,824.78 3,64955 0 00E+00 2 24E-03 4 47E.03 08050 3189E+13
Cm-243 2 4875E-10 1,824.78 3,64955 000E+00 4 54E-07 9 0aE-07 01250 2.070E+13
Cm-244 2 317BE-09 1,824.78 3,64955 0 00E+00 4 23E-06 8 46E-06 02250 2.745E+13
Co-60 7 0849E-02 1,824.78 3,64955 0 OOE+00 I 29E+02 2 59E+02 0.3750 1 197E+13
Cs-134 30266E-06 1,82478 3,64955 0006+00 5 52E-03 1 10E-02 0.5750 * 972E+14
Cs-t35 30316E-05 1,82478 3,64955 000E+00 553E-02 t lIE-01 0.8500 1996E+12
Cs-137 14511E+00 1,824 78 3,649 55 0 OOE+00 265E+03 530E+03 12500 1 t84E+13
Eu-154 66955E-04 1,62478 3,64955 000E+00 1.22E+00 244E+00 17500 5149E+10
Eu-155 6 9850E-04 1,82478 3,649.55 0 00E+00 1.27E+00 2.55E+00 22500 1 069E+08
Fe-55 i 2318E403 1,82478 3,649.55 000E+00 2.25E+00 450E+00 2.7500 3090E+06
H43 25141E-03 1,82478 3649.55 000E+00 459E+00 918E+00 3.5000 2.269E+02
1-129 73195E-07 1,82478 3,649.55 000E+00 1 34E-03 2 67E5.3 Sooo 9340E+01 I I

3,649.55 0 00E+00 7 53E+01 1 516E02

Pb-210 6 44

70o 1 032E+01
11 00 I 159E+W 00

. LPMF147 1 16515E03 1.824 78 3.649 55 0 00E+00 2 13E+00 4.25E+00
Pu-238 2 9517E-04 1,82478 3,64955 000E+00 5.39E-01 1.08E+00
Pu-239
Pu-240
Pu-241
Pu-242

1,824 78
1,824 78
1,824 78
1.824 78

3,649 55 0 00E+00
3,649 55 0 00E+00
3,649 55 0 00E+00
3.649 55 0 00E+00

1 22E+00 2 44E+00
158E-01 3 17E-01
1 30E+00 2 61 E+00
3 60E-06 7.20E-06

7.1514E44
1 9717E-09

Ra-226 1 7654E-12 1.824 78 3,649 55 0 00E+00 3 22E-09 6 44E-09
Ra-228 8.2928E-12 1,82478 3,64955 000E+00 1 51E-08 3.03E-08
Ru-106 1 8419E-10 1,824 78 3,649 55 0 00E+00 3 36E-07 6.72E-07
Se-79 1.3223E-05 1,82478 3,64955 000E+00 241E-02 4.83E-02
Sn-126 1.1493E-05 1,82478 3,64955 000E+00 2 10.E02 4.19E-02
Sr-90 I 3649E+00 1,824 78 3,649 55 0 00E+00 2 49E+03 4 98E+03
Tc-99 46656E504 1,82478 3,649 55 0 00E+00 851E-01 1 70E+00
Th-229 IA547E-11 1,82478 3,649 55 000E+00 2 65E-08 5.31E-08
Th-230 1 6617E-10 1,82478 3,64955 000E+00 303E-07 6064-07
Th-232 8.336tE-12 1,82478 3,64955 0.00E+00 1 52E-08 304E-08
Th-208 2Z166M4E08 1.824 78 3,649 55 0 00E+00 95E-05 791E-05
U-232 5 8669E-08 1.824 78 3,649 55 0 00E+00 07E-04 2.14E-04 Thermal Power

3 649 55 0 00E+00 81 E-06 1 16E50
07E-04 1 41E503

-01 1.1OE-41
5 91E-02

Nominal Haut Bounding
" Output iteat Output

(Watts) (Wafte)
3 19E+01 6,37E+01

Total Total
3.649 55 0 OE+00 2 95E-02

000 1 26E-03 125E-03 26E-03
+03
+03

TIU. Tempi~late Selection Summary. lltsmmp Summuary. and Checks -,--- '
Template Selection Summary |

From SFD Used Basis for Parameter Drdferences-
Reactor Modnt LGHTWAER UGHTWATER

Fuel Cladding- iST WSST
BOL Htt constituents: U U

BOt Enrichment %- 9314242653 600100

LBumup Summary (MWd)f _Basis for bumup used in estimate:

U,
1:

L
Fro- SFD EtI.matad- I ._

ominal t 1 824 71
Bounding 3,649 S

Nrm btUIII capojatuated Ioi the heav meta mess demoyed.
B8 Ng bupM assunied le beer t orna tdrnup

-hecks
l

Estimated Bumupl
flivan Fu-u.Rumw Mdltdtr Estimated EOL HWGiven EOt HtM

I s (100
_ __ .. _ . . .-. . -'F'

Nominal
BoundmngI

072
143

'Reactor shutdown, core removal, storage, shipping or other date confinming that Irradation ceased tor tukl

'Total burrup tor all fuel assodated with this wo*sheet mutc be disded by BOL heavy metal mass lo get specific burnup values (MWdM).

DOEtSNF/REP-078
Revision 0

March 2003
Page C-118 f C-581



Fuel Radionuclide Inventory Worksheet
LFuel and Template Information

Fuel Name PATHFINDER (SUPERHEATER)
SNF ID# 814

Fuel Units & Descr 6 - ROD
Heavy Metal Mass BOtL0 796kg EOL.0 796kg
ROD Storage Site INEEL

'Fuel decay *art date 1967
Estanates es of: 2010

Templale- Pathfider (Light Water, SST, 60 to 100%. U)
'Ternplate Bumrup(MWd) 6 01

Template BOL Heavy Metal Mass (MT) 0 00012882
Te-oate Decay Time 35 years

Estimated
Canister usage

18-x10'
005

. . . .. __ rI
1it. Ftmialtes ' . '- -. m X. Yn .am . >ur ....

1� - -Photon Total

CVMWd From Nominal Bounding Fuel Iital Activity Nominal Fuel Bounding Fuel
.V--i Wie B.rnun W 

2
t ,..rn lMuwd' tC0 InventoriesfCi) Inventories(Cil

Photon Total
Energy - Photonstsec
Group (boundinalRad.onuclhde

Ac-227 2.3344E-08 000E+00 351E-07 702E-07 Avg MeV
O 0OE+00 1 67E-03 3 35E-03 00150 2246E412
t OOE+00 1 28E-07 256E-07 00250 4666E811

Arn-241
Arrm-242rr
Am.-243
C-14
Ct-36
Cm-243

-Cm-244
Co-60
Cs-134
Cs-i35
Cs-137

30 09
30 09 0 OOE+00

2 3012E-04 1504 30 09 00575 4.35lE411
0o0850 2.629E+111 2261E-06 1504 30 09 3 69E-05

2 4875E-1 0 1504 7.48E-09 01250 1 707E+11

2 3178E-09 1504 3 49E-08 6 97E-08 I 02250 2263E+tl

7 0849E-( E+00 1 07E+00 2 13E+00 03750 9.869E+10

3C 30 09 0 00E+00 4 55E-05
30 09 0 00E+00 4 56E-04

is04 30 09 0 CvE+00 21

9.t1 E-05
9 12E-04
4 37E+01
2 01 E-02
2 tOE-02

1504 30 09 0 OOE+00
12500 1 636E+11
1 7500 4245E+08
22500 8813E+o06.9850E-04 1504 30 09

_ Fe-55 1.2318E-03 15 04 30 09
H t-3 25141E-03 1504 3009

i 1-129 7.3195E-07 15 04 30 09
- Kr-85 41281E-02 1504 3009

- Np-237 1 1489E-06 1504 3009

3 71 E-02 27500 2.547E+04
7.56E-02 I 30ooo 1 9368E+oo

I IOE-OS 220E-05 1 5 000 7.977E&1
O OOE+0O 6 21 E-01 1.24E+00 I 7 0000 8221E-02
o oE+Oo I 73E-OSA 34 6SF4W 11000oo P 97E403

4
Pa-231 4 5241E-08
Pb-210 64476E-13
Prn-147 I 1651E-03

I PLF238 2 9517E-04
Pu-239 6 6772E-04

30 09 OOOE+00 6 81 E-07 1 36E-06
30 09 0 OOE+00

15 04 30 09
-

1504 30 C

1504 1 OOE-02 2 01 E-02

Pu-240 8 6839E-05 E+DO 1 31E-03 2 61E-03

Pu-241
Pu-242
Ra-226
Ra-228

)09 OOOE+00 1 08E-02 2 15E-02
30 09 0 OOE+00 2 97E-08
30 09 0 OOE+DO

1504 30 09 0 00E+00
1.8419E-IO 15 04 30 09

a t -L-^23.0 1 5d 30CDe/ Y * *7C> § - W

Sr-1 26
Sr-90
Tc-99
Th,-229

t 1493E-05 1504 E-04 3 46E-04

1.3649E+00
4 6656E-04

15 04 30 09 0 OOE+00 2 05E+01
15 04 30 09 0 OOE+00 7.02E-03
1504 3009 0OOE+00 219E-10
15 04 30 09 0 00E+00 2.50E-09
15 04 30 09 0 00+00 1t25E-10

4 11 E+01
1.AE-02
438E-10

T-nn . 916A64E8 1s HA 30 09 0.C

U-232 S 8669E-08 15 04 30.09 0 (

U-233 3 1847E-09 15 04 30 09 0 C

U-234 3 8769E-07 15.04 30 09 0 C
U-235 -27761E-06 15.04 0.00 I I

U-236 1.6190E-05 15 04 30 09 0 0

U-238 -2 85478E09 15 04 0.00 I I
1.~t0~L+UU 1Ii

6 52E407
1 77E-06 Thermal Power
A PAL AA

5 83E-06
1 56E-03
2 44E-04

z
1
1
z
I

17E-05
Nominal Heat Bounding

Output Heat Output
(Watts) (Watts)

87E-04 I Z63E-01 5.25E-41
8-4E05 Total Total

E+01 4 11E+01
-Yu90

1 Other F
11 365deL+U1. 15u

ladionuclides 2 48E+01 4 97E+01 I

11L'remplate Selection Sunana, Suraup Sunmmry. s

-4 Template SelorI 1a Reactor Mi
Fuel C

BOL HM Cos

*i B BOL.Enc
~ Bumup Sur

m
m

IB

= |Checl I

1 summatiay
I Used Ebslsor rarameter usnerences.

Aderator U UGHTWATER
:tadd.rg- SST SST
stitunts U U
hment % 9314242815 60 to 100

narv IlWdt
2

Basis for bumup used in estimate

From SFD Estimated
Nominal
Nounding

Nominal [

1504
i 30091

Nomniat bastp saunedt b be 2% of 8.b theay Mretal inus

r qrent burp assured ID be 1W*ca rirrha br

I _ IIII

B

Estimated Bumup/
Bumup Multiplier Given Burnup Estimated EOL HW/Given EOL HM

0 I9

-

'Reactor shutdown, core removal. storage, shipping or other date corfirming that Irradiation ceased for lst.
5

Total burnup lor aH luel associated wlth this worksheet must be dvided by SOL heavy metal mass to get specific burnup values (MWfV)

- DOE/SNF/REP-078
Revoson 0

March 2003
Page C-1 19 of C-581



Fuel Radionuclide Inventory Worksheet -
L Fael and Template loonoat ;-,-

Fuel Name. PBF DRIVER CORE
SNF IDJ4. 167

Fuel Units £ Drn: 2425 - ROD
Heavy Metal Mass BO1571 815kg-, EOL561 63kg
ROO Storage Site HNEEL

'Fuel deay start date: 1985
Estimates as o: 2010

Tempbteat Pathfinder (Ught Water, SST 60 to 1 00., U)
"Templte Burmip(MWd). 6 01

Temptate SOL Heavy Metal Mass (M,): 0 00012882
Temptate Decay rwnei 25 years

Estimated
Canister usage:

t 8'x1 S
8 989 |

11. Estirrtes (,' a Xn Xb b Y. Y. Gamma Sources

Photon Total
CUMWd From Norninal Bounding Fuel Initial Activrty ' Nominal Fuel Bounding Fuet Eniergy Photons/see

Radionucide Template Fuel Bumnup (MWd)' Burnup (MWdft (CoI Inventones(Ci) Inventones(Ci) Group (bounding)
Ac-227 1 3562E4B8 9,621.24 t94.7 00+0 1 0E4 2 61E404 Avg. eV
Amn-241 1 016BE404 9,621 24 19,242.47 000OE+00 9 7BE-01 1 96E+00 oot150 t83tE+15
Am-242rn 8 9052E-09 9.621 24 19,242A47 000OE+40 8 57E405 1 71E04A 00250 3804E+t4
Amn-243 9 8602E-10 9,621.24 19,242.47 000OE+00 9 49E406 1 90E45 0 0375 3.283E+14
C-1 4 2 3045E404 9.621.24 19,24247 000OE+00 2.22E+00 443E+00 00575 3542E+14
CI-36 1 2261E406 9,621 24 19,242A7 000OE+00 1 18E402 2 361E402 0 0850 zt142E*t4
Cm-243 3 1730E-10 9,621 24 t9,242.47 0 00E+00 3 05E406 6 II E46 o 1250 t 392E+t4
Cm-244 3 3977E-09 9,621 24 19,242 47 0 00E+00 3 27E-05 6 54E-05 0.2250 1 838Et14

0 00E+00 2 54E+03 5 07E+03 0 3750 8 024E+13

Cs-135
Cs-137 1 82B6E+00 9.621 24 19.242 47

1 68E+00
5 83E-01
3 52E+04
2 88E+01
5 43E+01

05750 1 310E+15
0 8500 1 366E+13

Eu-154 1 4982E-03 9.621 24 19,242 47 0 00E+00
Eu-155 2 6236E-03 9,621 24 19,242 47 0 00E+00 2.72E+01
Fe-55 1 7687E-02 9,621 24 19,242 47 0 00E+00 1.70E+02 3 40E+02 2 7500

3 806E+14
3 519E+1T
2027E+09
2231 E+07
S 547E+03

8 362E+02
9 402E+01--- -- l .A

0 00E+00 424E+01 8 48E+01 I 35000
1 41E-02 I 50000

NO-237 1 1484E-06 9.621 24 1
7 0000
11 0000 1 UVOL+U1

Pa-231 3.2396E-08 9,621 24 19.242 47 0 00E+00
Pb-210 24409E-13 9.62124 19,24247 000E+00 2.35E-09 4 70E-09
Pm-147 16331E-02 9,62124 19,24247 000E+00 157E+02 314E+02
Pu-238 ai 947E-04 9,62124 19,24247 000E+00 307E+00 6 15E+00
Pu-239 6.6789E-04 9,62124 19,24247 000E+00 643E+00 1.29E+01
Pu-240 8 6922E-05 9,62124 19,24247 000E+00 836E-01 1.67E+00
Pu-241 1 1567E-03 9,62124 19,242 47 000E+00 1.11E+01 223E+01
Pu-242 1 9717E-09 9,62124 19.242 47 000E+00 1 90E-05 379E-05
Ra-226 8 6190E-13 9,62124 19,24247 000E+00 8 29E-09 1 66E-08
Ra-228 &149BE-12 9,62124 19,24247 0 00E+00 784E-08 157E-07
Ru-106 1 7770E-07 9,62124 19,242 47 000E+00 1 71E-03 3.42-03
Se-79 1 3225E-05 9,62124 19,24247 0 00E+00 1 27E-01 2.54E-01
Sn-126 1 1493E-05 9,62124 19,242 47 000E+00 111E-01 221E-01
Sr-90 1 7321E+00 9,62124 19,242 47 0 00E+00 1 67E+04 3.33E+04
Tc-99 46656E4-4 9,62124 19,24247 000E+00 449E+00 898E+00
Th-229 1 0110E-11 9,62124 19,242.47 000E+00 973E-08 1.95E-07
Th-230 1 1466E-10 9,62124 19,242 47 000E+00 1 10E-06 221E-06
Th-232 8 3245E-12 9,62124 19,24247 000E+00 8 01E-08 1 60E-07
Tl-208 2 3860E408 9,62124 19,24247 000E+00 2 304-04 459E-04

L

U-232 64576E-08 9,621.24 19,242.47 000E+00 621E-04 124E-03 Thermal Power
3 10B2E-09 9,621 24 19,242.47 0 00E+00 2 99E-05 5 9BE-05 Nominal Heat Bounding
3 7587E-07 9,621 24 19,242 47 0 00E+00 3 624-03 723E-03 Output Heat Output
-2.7761E-06 9,62124 0 00 228E-01 2 02E-01 228E-01 (Watts) (Watts) -
1 6190E4-5 9,621 24 19,242 47 0.00E+00 56E-01 3.12E-01 239E+02 4776+02

1 57E-01 I Total Total
Y-90
Other Radionucides 1.9SE+04

. . I l l ~ To a n . n n CA 5 U I _ _ . C 0 3 3 O i I J. U - y i t e n _ e - '

Template Selection Summary j ' I

From SFu Used Basis for Parameter Differencest
Reactor Moderator ILTWATER UGHTWATER Ths Traiae was ed orbe fttm maroes

Fuel Cladding SST SST hi matches PattidermTrtaecon all ae parsoieter (eorctwee4 imatk Patldier a
SOL MM Constituents UaU M aliematdt.

OL Enrichment % 18 49024597 60 to 100

Bumup Summary (MWd)
5  

Basis for bumup used in estimate:
Fro.m SF3 Estiaated

Nom-nal| 297.341 962124 Nonal hyatpa cah etated fom tie he mel mmdestroyedw
BKaedmg- c2328 1924z47 ftxsang turIup asswmed ha be maml hurioD

lChecks

LI

Estimated Bumupl
Bunion Muin1, Given BM ,nu-

Nominal |
Bounding

Estimated EOL HNMGren EOL HM
100v~

'Reactor shutdown, core removal, storage, s opping or other date contimwi that Irradation ceased tor fuel

'Total burnu tofoa ai s associated woth this wordsheet must beu dvided by S0U heavy metal mass to get specific bunup values (MWdMT)

DOEISNFIREP-078
Revision 0

March 2003
Page 0-120 of 0-581



Fuel Radionuclide Inventory Worksheet .

I It Fael and Template lnfbrsmatonss~ ;~'
Fuel Nasme PEACH BOTTOM (ASSEMBLY)

SNF ID # 385
Fuel Units & Descr. 2 - 7 X 7 ROD ARRAY
Heavy Metal Mass 0OL=8 335kg EOL.285.305kg
ROD Storage Site INEEL

'Fuel decay stat date 1976
Estimates as of 2010

Template PWR (Light Water. Zlrc. 0to 5 U)

'Template Bumup(MWd) 6192
Template BOL Heavy Metal Mass (MT) 000176911

Template Decay Time 25 years

Estimated
Canister usage

18'x15'
100O

0 uama our~I
-' 1 . _. m D Yb rvamma QQUrGV3

.D At

C&iMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel - Bounding Fuel

Radionucltde - Template Fuel Bumup (MWd)' Bumup(MWd) (CI) lnventories(C) Inventones(CI)

Ac-227 6 6376E-10 21881.39 576277 OOE+00 1.91 E-06 383E-06

Am-241 1 3144E-01 2,881.39 5,76277 0 OOE+OO 3.79E+02 7.57E+02

Am-242m 3 0039E-04 2,881.39 5,762 77 0 O0E+OO 8 66E-01 1 73E+00

Am-243 6 2629E-04 2,881.39 5,76277 0 OOE+OO 1.80E+00 361 E+OO

C-14 4 7965E-05 2,881.39 5,762 77 0 OOE+00 1.38E-01 2.76E-01

rhutuin Io a
Energy - - Photonstsec
Group - - (bounding)

Avg MeV
0 0150 3919E+14
0 0250 7 937E+13

E-07 2,88139 5,762 77 0 0850 4440E+13
0120 3.244E+133 1993E-04 2,88139 5,762 77 +00

7.1851E-02 2,881.39 4.14E+02 02250 3812E+13

Co-60 9 5220E-03 2,881.39 1+Ot 5A9E+0I 0.3750 1 86E+13

i
Cs-t 34 t 1662E-03 3 36E+00 6.72E+00 0 5750 3758E+14

Cs-t35 4433E-05
Cs-1 37 17603E+00
Eu-t54 4 5203E-02
Eu-155 7 1479E-03

E+OO 416E-02 832E-02 I 08500 7.418E+12
277 0 OOE+00 S 07E+03 I O1E+04 1 12500 1.002E+13

5.76277 0 OOE+OO 30E+02 2 60E+02 t 1.7500 Z195E+11
5762 77 0 OOE+OOn 20Etl. A I
-t, v- w w - w---.- _

Fe-55 6 1919E-04 2,8t81 359
_F3 3 6386E-02 2,881.39
1-129 9 8288E-07 2,881.39

-Kr 85 53844E-02 2,881.39
Np-237 I 0546E-05 2,881 39

_ Pa-231 1 1370E-09 2,881.39
P1-210 33624E-11 2,881.39

, Pm-147 5 1211E-03 2,881.39
Pu-238 8 0669E-02 2,881.39

5.762 77 0 00E+00
5,762 77 0 0
5,762 77

1 78E+30 3 57E+00
1 05E+02 2 10E+02
2 83E-03 5 66E-03
1.55E+02 3 1 0E+02
3 04E-02 6 08E-02

5So000 2S5538+06
7.0000 2.943E+05

1 1.0000 3.380E+04

0 OOE+00 328E-06 6 55E-06
5,762 77 0 OOE+00 9 69E-08 1.94E-07
5,762 77 0 O0E+00 1 48E+01 2 95E+01
5,762 77 0 00E+00

1.
2,881.39 5,762 77 0 OOE+00
2,881.39 5,762 77

1 4567E+00 2,881.9
n

+03 8S39E+03
E-01 3 70E-01Pu-242 6 4260E-05 2,881.39

Ra-226 1.1392E-10 3 28E-07 6 57E-07

-'. Ra-228 7 0 O0E+00 1 49E806 2 99E-08

Ru-10O
Se-79
Sn-126
Sr-90

rI_ Tc-99

5,762.77 0 OOE+00 1 70E-03 3 40E-03
5,762.77 0 OOE+00 3 57E-(

2.881 39 5,762.77 0 C
1 1630E+00 2,881 39
3 9357E-04 2,881 39 1 13E+00 227E+00

Th-229 85691E-11
Th-230 1 4493E-08
Th-232 5 2923E-12
Tl-208 - 1 9202E47

U-232 5 2083E-07

2 47E-07 4 94E-07
7 0 OOE+00 4.1 8E-05 8.35E-05

5.76277 0 OOE+00 1.52E-08 3 05E-08
I
I

5,762 77 0 O0E+0O 5.53E-04 1.118-03 E43
5,76277 0OOE+00 1.50E-03 3OOE-03 Thermal Power

5,762 77 0OOE+OO 7.03E-05 1.41E-04 [t~omnal Heat BoundingU-233 24
I Mt. 'q. - 7623 77 O OOE+OOn 1 .35E401U-234

U-235
U-236
U-238

_ Y-90

Other Radlionuclitdes
,n1. Temate Selecti
Template Selection S

Reactor Moderait
Fuel Claddm

BOL HM Constituent
BOL Enrichment '

Burup Sumnary (1

1  n Nomin
Bound.,

Checl'

,

2,881.39
2,881.39

000 1.51E-02
5.762 77 - OOE+00

1.tOE-02 tS1E-02
2.18E-02 4.37E-02

Outiptut I Heat Output

(Wat) (wattOs
7.90E+01 1.58E+02

Total Total
7 57f

2,881.39 0 00 9 46E-02 9 38E02 946E-02
2,881.39 5.762 77 0 OOE+00 3.35E+03 6.70E+03

4 87E+03 9.74E+03

. ws n . b p X .

_ 
,

-l EU-s 10r Par~ rntr fflncN

Wor UGHT

Y. % 2 4298

7Wd)T

I 010 z

Basis for burnup used in estimaute
:

aF

From SFD I Estimated
2,4768012 881.3
2 479 971 576277

Estimawted Burrup
Burnup Multipier Given Bumup

I8u~g ban 0 asstwd bo be tice esaw bWvi

Estimated EOL HM/Given EOL HM
1 I00Nomial [

BounA-~
0291
n0571

vvvffllv§Way v _r _

'Reactor shuldwn, core removal strage. slipping or oiner date confirming that liadabon ceased for tuel

aTotal burrup for aEf W associated with this woilisheet must be dvided by 80L heavy metal mass to get specific bumsup values (MWd'MT)

DOEtSNF/REP-078
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March 2003
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Fuel Radionuclide Inventory Worksheet
L Fuel and TenpateI rtio t,

Fuel Name: PEACH BOTTOM RODS
SNF D * 386

Fuel Units & Descr: 20- ROD
Heavy Metal Mass BOL=79kg. EOt_71 t2kg
ROD Storage Stre [NEEL

'Fuel decay start date: 1976
Estemates as of: 2010

Template: PWR (Ught Water. Ztrc, 0 to 5%, U)
'Template Bumup(MWcr: 6192

Template 0OL Heavy Metal Mass (1?: 0 00176911
Template Decay Thie- 25 years

Estimated
Canister usage

HIC
I 057

11 Estimates,-. > m X. Xb b Y. Yb GammaSources

- Photon Total
CltMWd From Norminal - Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec

Radionuctide Template Fuel Bumup (MWd)2 Bumup (MWd) (Cl) Inventones(CI) - lnventones(Ci) Group (bounding)
Ac-227 6 6376E-10 7,49351 14,98701 0 OOE+00 497E-06 9.95E-06 Avg MeV
Am-241 1 3144E-01 7,49351 14,98701 0OOE+00 985E+02 1 97E+03 00150 1019E+15
Am-242m 3 0039E-04 7,493 51 14,987 01 0 OOE+00 2 25E+00 4 50E+00 0 0250 2064E+14
Am-243 6 2629E-04 7,49351 14,98701 0 OOE+00 4 69E+00 939E+00 0 0375 1 998E+14
C-14 47965E-05 7,49351 14,98701 OOE+00 359E-01 7.19E-01 00575 2179E+14
CI-36 80297E-07 7.49351 14,98701 0 00E+00 602E-03 1.20E-02 00890 1 155E+14
Cm-243 3 1993E-04 7,49351 14,987 01 0OOE+00 2 400+00 4 79E+00 01250 8 436E+13
Cm-244 71851E-02 7,49351 14,98701 000E+00 538E+02 106E+03 02250 s913E+13
Co-60 95220E-03 7,493.51 14,987 01 0 OOE+00 7 14E+01 1 43E+02 0.3750 4254E+13
Cs-134 1 1662E-03 7,49351 14,987 01 0 OE+00 8 74E+00 1 75E+01 0 5750 9 774E+14
Cs-135 14433E-05 7,49351 14,98701 0OOE+00 108E-01 216E-01 08500 19g2E+13
Cs-137 1 7603E+00 7,493.51 14,987 01 0 OOE+00 1 32E+04 2 64E+04 1.25c 2 606E+13
Eu-154 45203E-02 7,49351 14,98701 OOE+00 339E+02 6 77E+02 17500 5710E+1t
Eu-155 71479E-03 7,49351 14,98701 0OOE+00 536E+01 1 07E+02 2.2500 1 055E+08
Fe-55 6 1919E-04 7,493 51 14,987 01 0 OOE+00 4 64E+00 9 28E+00 2.7500 1 t85E+08
H-3 3 6386E-02

E-07
7.493 51
7,493 51
7,493 51
7,493 51
7,493 51
7.493 51

14,987 01 B OOE+00 2 73E+02 5 45E+02 3 5000 1 553E+07
7 LI

Pa-231
Pc-21 0

14,98701 - - OOE+00 8 52E-06
14.987 01 O OOE+00 2 52E-073 3624E-1 1 5 04E-07

Pm-147 5 1211E-03 7,493 51 14,98701 0.00E+00 384E+01 768E+01
Pu-238 8 0669E-02 7,49351 14.987 01 OOE+O 6804E+02 1 21E+03
Pu-239 11626E-02 7.49351 14.987 01 OOE+O 871E+01 1 74E+02
Pu-240 1 5097E-02 7,493 51 14,987 01 0 ooE+00 1 13E+02 2 26E,02
Pu-241 14567E+00 7,493 51 14,98701 0 OE+00 109E+04 2.18E+04
Pu-242 6 4260E-05 7,49351 14.987 01 0 00E+00 4 82E-01 9 63E-01

':4
Ra-226 1 1392E-10 7,493 51 14,987 01 0 OOE+00 8 54E-07 1 71E-06

5 1841E-12 7,493 51 14,987 01 0 OOE+00 3 88E-08 7 77E-08

Sr-90 1.1630E+( .4 0 00+00 8 71E+03 1 740+4
Tc-99 3.9357E-04 7.493 51 14.987 01 0 OOE+00 2 95E+00 S 90E+00
Th-229 85691E-11 7,49351 14,98701 000E+00 642E-07 1 28E-06
Th-230 1 4493E-08 7,493 51 14,987 01 0 00E+00 1 09E-04 2 17E-04
Th-232 5.2923E012 7.49351 14.987 01 0 OOE+00 3 97E-08 7 93E-08
Tl-208 1 9202E-07 7.493 51 14,987 01 0 OOE+00 1 44E-03 2 88E-03
U-232 52083E-07 7.49351 14,98701 OOE+00 390E-03 781E-03
U-233 2 4386E-08 7,493 51 14,987 01 0 00E+00 1 83E-04 3 65E-04
U-234 47012E-05 7,49351 14,98701 000E+00 352E-01 705E-01
U-235 -1 4492E-06 7.493 51 0 00 415E-03 0 OOE+00 415-E03
U-236 7.5759E-06 7,493 51 14,987 01 0 OOE+00 S 68E-02 1.14E41
U-238 -2 6129E-07 7,493 51 0 00 2 59E-02 2 39E-02 2 59E-02
Y-90 1.1631E+00 7,49351 14,987.01 0 00E+00 872E+03 174E+04
Other Radiornuclides 127E+04 2-53E+04

OIL Template SelectionSuu ry, BDup Sunuury. and Checks. -*' Y--
Template Selection Summary

From SFD Used Basis for Parameter Differences:
Reaetor Moderator [I n |Z UGHTUWATER U

Fuel Cladding ZIRC ZRC
SO HNM Constituents - U

BOL Enrichment % 2 43 0 to S

Bumup Summary (MWd32 Basis for bumup used in estmake:
From SFD Estimated

Nomnl 809 75 7,493.1 Nw.. bmrp cajjatej from thr heavy mebtl riass *Vsrye.
Boundig 94326 14,987 01 8 tunup assined to be Wm rentral bam

IChecks -I

Thermal Power

Norninal Heat Bounding
Output wHeat Output
(Wa=ts) Watts)-
2 DSE+02 4II E+02

Total Total

LI
U-

Estimated Bumupl
Gihen Ensi

NominalZ7
Boundrng I 42

Estimated EOL HMGIven EOL NM
I195S

'Reactor shutdown. core removal. storage, shipping or other date confinming that Irradiation ceased tor tuel

'Totai banup for all huet associated wre ths worksheet must be divided by 00L heavy metal mass to get specific burmup values (MWdMT).

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

jL Furl and Temflate lnfort iiatnj
Fuel Name PEACH BOTTOM UNIT I CORE I

SNF ID O 169
Fuel Unts Des 2 -SCRAP
Heavy Metal Mass BOC-3 746kg, EOL=3 56kg
ROO Storage Site INEEL

'Fuel decay SW date 1969
Estimates as of 2010

Template FSV (Graphite Graphite. 60 to 100°.. Th b U)

'Template Bumup(MWd) 1270275
Template BOL Heavy Metal Mass (MT) 0 012702752

Temoiate Decay Time 35 years

Esls.ated

Canisler usage
18"x15'

i015

I. Fstinsatess - m x. - b Yn Y I Gamma Sources
Photon Total

Cii.MWd From . ' Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy ' Photons/sec

Radionuclide - - , Template - Fuel sBumup(MWd)` Bumnup (UWd)' . (Ci - Inventories Ci) Inventories(CI) Group (bounding)

Ac-227 3661 BE-06 17628 35257 0 0OE+00 6 64E-04 1 37E-03 Avg MeV

Am-241 31387E03 17628 35257 000_+00 553E-01 1 11E+00 00150 2474E+13

Am-242m 352 57 0 OOE+00 4

AM-243
C-14
CI-36__

352 57 0 OOE+00
o00250 5 068E412
0 0375 4 417E+12
0 0575 4 751E+12352 57 C0C

176 28 352 57 0 0850 2.869E+12

25357E-05 176.28 352 57 E-03 8 94E-03 01250 1 935E+12
E+00 2 27E+00 02250 2 489E+12
E-02 159E-01 0.3750 1076E+12

6 4458E-03 176.28
Co-60 4 5014E-04 17628 E+0C 7 94E

Cs-134 3 808E-05 176.28 E+00 671E-03 1.4E-02

Cs-135 2 471E4-05 7 0 OOE+00 4 36E-03 871E-(

Cs-137 1: 7 0 OOE+00 2 34E+02

Eu-154
Eu-155

352 57 0 0OE+00 17500 8449i+.9
22500 6224E+0517628 352 57 E-01

t7s 28 3529 57 0 1 58E-05 27500 7270.+09

H-3 3 9094E-03 176 28 352 57

1-129 1.0092E-06 176 28 352 57

Kr-85 3 9519E-02 176 28 352 57

Np-237 12541E-05 17628 35257
Pa-231 4 7376E.06 17628 352.57
i Pta21 1 4194E-09 17628 - 352 57

Pnm-147 1 5146E-04 17628 35257

Pu-238 1 6248E-01 17628 35257

Pu-239 1 3580E-04 176 28 352^57

0 6 89E-01 1.38E+00 3 5000 3.520E+04
1 78E-04 3 56E-04 5 0000 501E+0

E+OO 6 97E+OO 1 39E+01 7 0000
0OOE+i00 221E-03 442E803 1 1 0000

-

1 678-03 __
0 00E+00 8.35E-04
0 00E+00 250E-07

I 67E483

0.00E+00 2 I
0n00E+00 2f8

4.79E-02
957E-022 7t36E-44 I7 28zt 35DZS I

1 9342E-02 176 28 341E+00 6.82E+00

Pu-242 3 88661-06 1762 +00 6 85E-04 t 37E403

Ra-226 2.7923E-09 0 00E+00 4 92E-07 9 8

Ra-228 ,t57 0 00E+00 t E

Ru- 106 528 352 57 0 0
17628
17628
1762812667E+00

3'33E4 17628

352 57 0 00E+00 3 72E-3 7 43E413
352 57 0 00E+00 3 91 E-03 7 82E-03
35257 0 00E+00 2 23E+02 4 47E+02

35257 000E+00 588E-02 1.18E-01
35257 0 00E+00 1.87E-03 3 74E-03
35257 0.00E+00 3.33E-05 6 66E-05
00O0 371E-04 358E-04 3.71E-04

Th-229

Th-230
Th-232
TI-208

1 0612E-05
I 8878E-07

4.9673E-08
352.57 - 000E+00 05E-01 Z-1

U-232
U-M3
U-234
U-235
U-236

1 6115E-03 352 57 0 00E+00 2 84E-01 5 f

352 57 - 0 00E+00 3 63E-01 7.

Thersnal Power
Nominal Heat BOunding

. Output - Heat Output
(Was) -(wafts)
3 75E+00 7518E+00

352 57 000E+4
E-06 17628 0 00 7 41E-( '.41 E04

17628 352 57 0 00E+00
17628 000
17628 352 57 0 00E+00

~- - -. ' ~~4' , ~ - - . _

6 39E406 7.37E-06
2 23E+02 4 47E+02
2 25E+02 4 49E+02 I

Total Total

IJ
,- 16

Basis for Parafeer Differences:

Reactor Moderat^r GRAPHITE
Fuel C ladng GRAPHITE

30L HM Constiuents Th and U
BOL Ennrchmen % 93.333

nup Summary (MWd)
5

GRAPHnE

=
,ro __ CA . . _

BBasis 1or bumup used In estimate

. calculated fom ls hea y metal ms destoy

Sorg turup asaued tobe Wme ncbs buep

From twu
17626Nominal L

cks

115.371 - - 352.57

:1
Estimated Bumup/

R rg ullEr
tiumup llxunner un en puwnup Eatimated EOL HUGlhen EIL HNM

I- 1 0 0Ntominal [ 0471

'Reactor shutdown. Core removal storage, shlpping or other date confirning that irradaton ceased for fuel

'Total bumup tor al fuel associated with this worisheet must be dvided by 801 heavy metal mass to get spedfic burnup values (IWd)T -

DOE/SNF/ltEP-078
Rlevision 0
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Fuel Radlonuclide Inventory Worksheet
L Feet and Tenvlate Jafo ou -

Fuel Name: PEACH BOTTOb UNIT I CORE I
SNF ID h 170

Fuel Units & Descr. 814 . CONCENTRIC TUBES
Heavy Metal Mess: BOL=1707 365kg; EOL.1660 153kg
ROD Storage Site INEEL

'Fuel decay start date- 1969
Estimates as of. 2010

Template: FSV (Graphite, Graphite. 60 to 100%. Th & U)
'Template Bumup(MWd): 1270275

Temnplate BOL Heavy Metal Mess (UT). 0 012702752
Ternolte Decay Timer 35 years

Estimated
Canister usage

18x15'
i62 62

ILUEstimatestB - >f m x Xb b Y. Yb Gamma Sources
Photon Total

CVMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/aec
Radionuclide Template Fuel Bumup (MWd? Burnup (MWd)' (Cl) _ nventones(Ci) Inventonos(Ci) Group (bounding)
Ac-227 3 8818E-06 44,649 60 52,578 31 0 006+00 1.73E-01 2.041.01 Avg. MeV
An-241 31387E-03 44,64960 52,57831 000E+00 i 40E+02 1 65E+02 00150 3690E.15
Arr-242m 23971E-06 44,64960 52,57831 000E+00 1.07E-01 1.26E-01 00250 7558E+14
Am-243 4 6069E-05 44,649 60 52,578 31 0 00E+00 2 06E+00 2 42E+00 0 0375 6 587E.14
G-14 23121E-05 44,64960 52,57831 000E+00 1 03E+00 1.22E+00 00575 7086E614
CI-36 1 0667E-06 44,649 60 52,578 31 000E+00 4.76E-02 5 61E-02 00850 427BE.14
Cm-243 2 5357E-05 44,64960 52,578 31 OOOE+00 1 13E+00 1.33E+00 01250 2.886E+14
Cm-244 6 4458E-03 44,64960 52,578 31 OOOE+00 288E+02 3.39E+02 02250 3.711E+14
Co-60 45014E-04 44,64960 52,57831 000E+00 201EE+01 237E+01 0.3750 1 605E.14
Cs-134 38086E-05 44,64960 52,57831 OOOE+00 170E+00 200E+00 05750 2604E615
Cs-135 24711E-05 44,64960 52,57831 000E+00 1 10E+00 1 30E+00 08500 4115E+13
Cs-1 37 1 3273E+00 44,649 60 52,578 31 0 00E+00 5 93E+04 6 98E+04
Eu-154 1 5705E-02 44,649 60 52,578 31 7

4Eu-1 55 1 0415E-03 44,649 e

12500 Z653E+13
1 7500 1260E+12
22500 9283E+07
27500 1 099E+12
35000 5249E+6.

Fe-55 44
H-3 E+02 2.06E+02

I 4.51 E-02 5.31 E-02 50000 2.238+06 U44.649 60 52.578 31 0 OOE+00 1 76E+03 2 08E+03 7 030 I s72E+O
_ f 8JVL}\Z LJf +V

, _, _ _ _ _ _ . _ - - - _ _ = _, _ _ _ = _, _ _ _ _ _ _ . _ _ _ _

1 2541E-05 44,649 60 52,57831 0 OOE+00 5 60E-01 6 59E-01 11 0000 2960E+04
Pa-231 4 7376E-06 44,649 60 52.578 31 0 00E+00
Pb-210 4194E-09 44.649 60 52,578 3
Pm-i47 5146E-(
Pu-238
Pu-239
Pu-240
Pu-2411

725E+03 8.54E+03
6 06E+00 7.14E+00

E-04 44.64960 52,57831 000E+00 121E+01 1 43E+01
9342E-02 44,649 60 52,578 31 0 00E+00 8 64E+02

Pu-242 3 8866E-06 44,649 60 52,578 31
Ra-226 2 7923E-09

9 1791E-07
3 5205E-1 1
2 1082E-05
2 2192E-05

44,649 60

1 02E+03
2 04E-01
1.47E-04
4 83E-02
1.85E-0652.578 31 0 OOE+00 1.57E-06

4.649 60 52.57831 0 000E+00 941E-01 1.11E+00
44.649 60 52.578 31 0 OOE+00 991E-01 1.1 7E+00

.qr- I 2667E+00 44,649 60 52,578 31 0 OOE+00 5 66E+04 6 66E+04
,,, � _ .

Tc-99 3 3331 E-04 44,649 e
Th-229 1C

44,649 60 52,578 31 0 00E+00 8.43E-3 9 93E-03
44.649 60 0 00 1 69E-01 1 66E601 1 69E-01

E04 44.649 60 52.578 31 0 00E+00 2 66E+01 3.13E+01
44.649 60 52.578 31 0 00E+00 7.20E+01 &47E+0t Thermal Power
44.649 60 52,578 31 0 00E+00 920E+01 1.08E+02 tNominal Heat Bounding.
44,64960 52,57831 000E+00 129E+01 1.52E+01 I - Output HeatOutput
44.649 60 0 00 3 38E-01 2 60E-01 3.38E-01 I (Waftt) (Wattsl-1.7343E-06

8 6281 E-06 44.649 60 52.578 31 0 00E+00 3-854-01 4 546-01 951 E+02 1.12E+03
.� Wbb�-IM iota, iota,
-5 6065E49 44.64V bU J U Ut-W ;. IA? S.OL-t 3.1 C-U i ctat ITotat

Y-90 1 2667E+00 44.649 60 52.578 31 0 00E+00 5 66E+04 6 66E+04
Other Radionuckdes 5 69E+04 6.70E+04 J
ID. TernWel&kctkosn S-y, Bornup 9_y,, adtChecs + * %- *5A
Template Selection SummiaryI

From 5FD Usred FBasis for Parameter DIfferences:
FPctor M or GRAPHIE GRAPHITE

Fuel Cladding GFAPHiTE GRAPHTtE
BOL HUi Constituents T Lh and U Th and U

SOL Enrichment % 931525882 60 to 100

Bumup Summary (iWd)2 Basis for burnup used in estimate:
From SFD Esitarnd

Nominal 4 649 60 Noi brsn aliant c ledm thie eavy metalrears destroyed.
Boudhg I52.5731 8962990 f tr p tatken drecty from SFiD (Cometed t MWr)

Checks

Estbmat dBurnupl
Bumupm tuniptier GEvtn Burnup Estimated EOL HUIGiven EOL HM

ioming 0261 1 70
Bournding 031 1 70

I

'Reactor shutdown, oere removal. storage, shipping or other dale confirming that Irradation ceased for fuel

"Total bumup for alt fuel associated wth this woritsheet must be dvided by BOL heavy metal mass to get speofic burrvw2 values (MWdUT)

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

t L LFud IaM rinplaets I orimies
Fuel Name PEACH BOTTOM UNIT I CORE I1

SNF ID # 171
Fuel Units & Descr 787- CONCENTRIC TUBES
Heavy Metal Mass BOL.=1389 055kg, EOL=1289 657kg
ROD Storage Site INEEL

'Fuel decay start date - 1973
Estimates as of 2010

Template FSV (Graphnte, Graphite, 60 to 100%. mh & U)

'Template Bumup(MWd) 1270275
Template SOL Heavy Metal Mass (MT) 0 012702752

Template Decay Time 35 years

Estimated
Canister usage

186X054

� Qr. Estimates m xX b Y. Yb Gamma Sources

R tdronuchde
r>uwszv

Photon Total

Cl/MWd From FlNominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec
Template BFel umup (MWd) Bumup (MWd - (CI) Inventories(Ci) InventorieseCi) Group ( (bounding)

3.8818E-06 94,003.34 101,00791 0 000+00 3 65E-01 3 92E-01 Avg MeV

31387E-03 94,003,34 101,00791 000E+00 295E+02 317E+02 00150 7088E+15

2.3971E-06 94,003.34 101,007=91 000+00 225E-01 242E-01 00250 1452E+15

Ac-227
Arn-241
Am-242rn
Arn-243

, 

.

0 OOE+00
2IG-14 3 34 101.007 91 0 00E+00

4.00334 101,00791 000E+00
17E+C0 2 34E+00 0 0575
00E-01 1 08E-01 00850

1,361 E+15
33E+00 4 65E+00 I 00375 1,265E+15

2 5357E-05 94,003 34 101,007 91
6 4458E-03 94,00334 101,00791

0 00E+00 2

I
I1

Co-60 4 5014E-04
Cs-134 3 8086E-05
Cs-135 2 4711E-05
Cs- 137 1 3273E+00

94,003 34 101,007.91 E+01
3 85E+00 0.5750 5003E+15

o03750 3082E+14

E+00 2 50E+00 0o8500 7-905E+13
E+00 1.25E+05 I 34E+05 12500 5.096E+13

Eu-1 54 1 5705E-( 0 00E+00 1 48E+03 1 59E+03 1 7500 2.420E+12

Eu-155 10 I - .OOE+00 9 79E+01 1 05E+02 2.2500 1 7830+08

Fe-55

I ND-237

101t007.91 0.00E+00 4,20E-03 4.52E-03
14.003 34 101.007 91 O00E+00 3 67E+02

E-06 94.003 34 101.007 91 0 00E+00 9 4

27500 2111E+12
3 50O 1.008E+07
500o0 4 E300E+06
7 0000 4-542E+05
1 0000 S 667E+04

E-02 94.003 34 101007 91
1.2541E-05 94,003.34 101,007

Pa-231 4 7376E-06 6 4 79E-01

Pb-21 0
EPPm-147

Pu-u238
i* Pu239_

1 4194E-09
1.514

101,007 91 0 OE+00 1.33E-04 1 43E-04
101,007 91 0 OE+00 .A2E+01 1t53E+01
101,007 91 00E+000 1.53E+04 1 64E+04

94,003.34 101,00791 00E+.00 128E+01 1.37E+01
94.003 34 101,007 91 0 0OE+00

t 9342E-02 94,003 34 101,007 91 0 0OE+00
3 8866E-06 94,003 34 101,007 91

Ra-226 2 7923E-09 94.003 34 2 62E-04 2 82E004
8 63E-02 9 27E-02Ra-228 9 1791E-07

Ru-106 3 5
Se-79 2 1
Sn-126 2 2

3.31 E-06 3 56E-06
101,007 91 0 O0E+OO i98E+00 2 13E+00

34 101.00791 0000E+0 2 09E+00 2 24E+00
94,00334 101,007.91 0OOE+00

04 94,00334 101,007.91 00
i
2

Ti-229 1 0612E-05
Th-230 1 8878E-07
Th-232 -6.9673E-08
TI-208 5 9530E-04 - - -
U-232 1 6115E-03

1.77E-02 1.91 E-02
1,31E-01 1,37E-01

101.007.91 0 OOE+00 5 60E+01 6 01E+01

-

94 0 OE+00 1.51E+02 1.63E+02 Themual Power
00AA_ 0 1.tl~U Nonun. 1105 uonalng. . __._ ........n. _

U-233 2 0602E-03
U-234
U-235
U-236
U-238
Y-90

- Other Rad

28
-1 1
86
-5 f

0 OOE+OO 1.94E+QQ
OOE+OO 2.72E+01 2.92E+01

Noina inieat b~ouoncig -
Output- Heat Output
(Watts) (Watts)000 2 75E-01 t1.2E-01 2.75E-01

281 E-06

IMITeusIante Setectie.l Smuinsy", I

r

'emplate Selection Summary
Froin SFD

Reactor Moderator GRAFHITE
Fuel Cladding GRAPHIrE

BOL H Constituents lh nd U
BOL Enrichment % 9315000286

94.003.34 101,00791 0ooE+00 811E-01 872E011 2.00E03 2.15E+03

94,003.34 000 273E-03 2.21E-03 273E-03 Total Total
94,003.34 101,00791 OOE+00 I 19E+05 1.28E+05

1.20E+05 1t29E+05

Ud Basis for Paramer Differences:
GRAPF>TE

GRiAPHiTE
Th and U
60 to 1Co

I1Basis 10r burnup used in estimrae'
EstimatedIBurnup Surmmary (MWd)C

noinali
Boundimg'-|

84,003.34
188 006.88

NW is calatrad kis Ihe WMt ietal nsus dies"rye8
Scuru g hnW laken ilredly kim SF0 W (rsted Wdil

Checks
EstImated Bumup/

I r-FE..A%..A Uealtinl Estimated EOLburrbUp MUlilpl Wefl DUIAUp

Nombial 068{
end oren 0 , I 1oe SI HRator. shutdown, core rrr mal.d strorage, shipping9 or other date rconfifirng that Irradiation ceasert tor tuel

HM/Ghven EOL NM
100l

2Total burnup for aln uel associated with iha wrkheet must be dvided by BOL heavy metal mass to get spedfic bumLp values (MWc`MT)

- DOE/SNFIREP-078
RevisIon 0

March 2003
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Fuel Radionuchde Inventory Worksheet -

L For and Temlqate Into oq ,
Fuel Name: PEACH BOTTOM UNIT I CORE 11 (INTACT)

SNF ID# 206
Fuel Units & Desca 9 - CONCENTRIC TUBES
Heavy Metal Mass 80L1tO 925hg; EOL8 t 977kg
ROD Storage Site. INEEL

'FM deay start date. 1974
Estanates as ot. 2010

Template: FSV (Grapltwe, Graphlite, 60 to 10t10. Th & U)
'Temptate Bumup(MWd): 1270275

Template BOL Heavy Metal Mesa (MT): 0O012702752
Template Decay Tmne 35 years

Estimated
Canister usage:

I 8'x1 5'
0 069

ILEstimates gc f F m x. X, b Y. yb | Gamma Sources

Radionuclide
Ac-227
Am-241

Photon Total
C/MWd From Nominal Bounding Fuel Initial Activity Nominal Fude Bounding Fuel Energy Photons/sec

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

3 881 8E-06 674 97 867 05 0 OOE+00 2 62E-03 3 37E-03 Avg. MeV
3.1387E-03 67497 86705 0 OOE+00 2.12E+00 2.72E+00 00150 6 084E+13
2.3971E-06 67497 86705 000E+00 1 62E-03 208E-03 00250 1246E+13
46069E-05 67497 867.05C OOOE+00 311I8E-02 399E-02 00375 1086E+13
2.3121E-05 67497 86705 OOE+00 156E-02 200E-02 00575 1 169E+13
1 0667E-06 674 97 867 05 0 OOE+00 7 20E-04 9 25E-04 0 06s0 7055e+12

Am-242m
Arn-243
C-14
CI-36
Cm-243
Cm-244

2-5357E-05 674 97 867.05 0 OOE+00 1 71 E-02 2 20E-02 01250 4 759E+12
6 4458E-03 674 97 867.05 0 OOE+00 4.35E+00 5

Co-60 4.5014E-04 674 97 867.05 0 OE+00 3 04E-01
Cs-1 34 3 8086E-05 674 97
Cs-135 2 4711 E-05 674 6 785E+t 1

4 375Et1ICs-137 1 15E+03 I 12500
0 0OE+00 1 06E+01 1 36E+01 I 1 7500 2.078E,10

674 97 867 05 0 OOE+00 7 03E-01 9 03E-01 2.2500 1 531E+06
E-08 674 97 867.05 0OE+00 3 02E-05 3 68E-05

H-3 3 9094E-03 674 97 867.05 0
1-129 1 0092E-06 674 97 867 05 C
Kr-85 3 9519E-02 674 97 867 05 C

O OOE+00 2 64E+00 3 39E+00

Np-237 2541E-05 674 97
Pa-231 7376E-C

8

3

6.
Li

0OE+.00 58E-07 t23E-06
0 00C+00 1 02E-01 1.31E-01

674 97 867 05 0 COE+00 10E+02 41E+02
E-04 674 97 867 05 0 00E+00 9 171-02

867 05 O F 00E+00 1 834t01Pu-240 2 7136E-04 674 97
1 18E-01
2 35E-01
1 68E+01
3 37E-03

Pu-241 1 9342E-02 674 97
674 97
674 97

262E-03
867 05 0 00E+00 1 888-06 2 42E-06

9 1791E-07 674 97 867 05 0 00E+00 620E-04
Ru-106 3 5205E-11 674 97 867 05 0 00E+00
Se-79 2 1082E-05 674 97 867 i

7.96E-04
3 05E-08
1-83E-02
1.92E-02
1 10E+03
2 89E-01

Sn-1 26 2 2192E-05 674 97
Sr-90 1 2667E+00 674 9
Tc-99
Th-229
Th-230
Th-232

0000E+00 7.16E-03 920E-03
674 97 867 05 0 00E+00 1.27E-04 1 64E-04
674 97 000 I 18E-03 1 13E-03 1.18E-03

T7-208 5 9530E-04 674 97 867 05 0 00E+00 4 02E801 5.16E-01
U-232 1 6115E-03 67497 867 05 0 00E+00 t 09E+00 1 40E+00
U-233 2 0602E-03 67497 867 05 000E+00 I 39E+00 1 79E+00 N
U-234 28939E-04 67497 86705 000E+00 1.95E-01 2.51E-01
U-235 -1.7343E-06 674.97 000 2-36E-03 1.19E-03 2.36E-03
U-236 86281E-06 674.97 867 05 0 00E+00 5 82E-03 7.48E-03
tJ-238 -5 6065E-09 674.97 0 00 2 35E-05 1.97E-05 2-35E-05
Y-90 12667E+00 674.97 86705 008E+00 855E+02 1.10E+03
Other Radionuchides 860E+02 1.10E+03

TILT Te te Seledtion S taamrv. S t Band tChecks _ _ __ _ __ _ __-__

Template Selection Summary
From SFD Used Basis for Parameter Defferences:

Reactor I tor L !P J GRAPHITE
Ful .=. :t GRAHIT GRAPHITE

BOL HU ConHttuents Th and U lb and U
BOL Enrtchment% 93 152 60to 100

Bumup Summary (MWd)' Basis for bumup used In estimate:

From SFD Estimated
Nominal 674 971 -4937Nomrult taken drecly trme SFD ionveled to MWil

Bounding 867.051 -98 72 Eb ndrg tx takeW recty trr SFD wnwerID b ktwd

Checks

Estimated Bumupl
GIve. Bumup Estimated E HNM/Given EOL HM

Nominal 0 -0o 07j 0.94
Bounding 073 -0_

Thermal Power
onmnal Heat, Boundmng,-
- Output Heat Olutput

(Watts) (Wf)
1.t4E+1. 1.85E+01

Total Total

J,

J-

Reactor shIutdow1n. core removal, storage. shpping or other date conriirmang tha1 Irrada0on ceased tor tuel

'Totil burmu lor al tuI assodated -th thas weiksheet must be dvided by E4L heavy metal mass to get specihc burmup values (MWdMT)

DOESNF/REP-078
Revnsloen 0

March 2003
Page C-126 f C-581



P.-I .,iIl lnventeirv Workshoet I1
rw NRIVI

u f d leuarde aitInformAd i '^'
Fuel Name- PNL MIXED MATERIAL EXP DCC-I

SNF ID t 430
Fuel Units & Desir I - EXPERIMENT CAPSULE
Heavy Metal Mass 80E- , EOL=23 628kg
ROD Storage Site INEEL

'Fuel decay start date 1983
Estimates as of 2010

Templte Pathfinder (LUght Water, SST, 60 to 1100, LU)

iTemplate Bumnup(LIWd) 6 01
Template OL Heavy Metal Mass (MT) 0.00012882

Temptate Decay Time 25 years

Estimated

Canister usage
1 0'x0 5'

F 007

.

-
4.

I

111. Estinaites; ~'. - m
h V_ V. | Gamma sources

xb D v sv"Www

Photon Total

CiVMWd From - Nonrunal Bounding Fuel Inital Activity- Nominal Fuel Bounding Fuel Energy 'Photons/sec

Radionuclide Template FuelBurnup(UWdW Bumup(MWdf (CO) inventores(CI) -nventore!e(CI) Group (bounding)

Ac-227 1.3562E-08 22,32013 22.32013 000E+00 3 03E-04 3 03E-04 Avg MeV

Ar4 itiAt6F8E04 22.32013 22,32013 OOOE+00 2.27E.00 227E+00 00150 2124E+15
Al l rcs,

Am-242m 22,320 13 22.13 13 0 00E.00 1.99E-04
22.32013 22,32013 0 00E+00 220E-4

I I 99E-04 0 0250 4413EM14

Am-243
C-14
C-36

i 2.20i-05 0 0375 3809E+14
0 514E+00 I 00575 410tE+14
2 2.74E-02 I 00850 2485E+14

- 22.32013 22,3201

E-06 22.320 13 22,320 1 2 74E-0

E-10 22,32013
3 3977E-09 22,320 1

0 OOE+00 7 08E-06 7 08E-06
0 OOE+00 7 58E-05 7.58E-05
0 OOE+00 5 89E+03 5 89E+032 6373E-01

I Cs.134
Cs-135

_ Cs-137

22,320.13 0 00E.00
22,320 3 0 00E+00

0.3750 9.307E+13

0.5750 1-520E,15

0 8500 1.585Et13E-01

22,320 13 4 08E+04 12500 4214E+14

Eu-154
Eu-1 55

22.32013 22,320 13 3 34E+01 3 34E+01 1 7500 40c2E+t1
5 30+0 A ; r Ar, k A^

22,320 13
Z320131,

6 30Et+01 6j _OEt+01 z.sc

1 7;^.7F=7 0 3 95E+02 3 95E+02

H-3 4 4043E-03 22,320 13
1-129 731956.07 22.32013

- IKr-85 7 8769E02 22,32013
Np-237 1 1484E-06 22,320 13

Pa-231 32396E-08 22,32013
PD-210 2 4409E-13 22,320 13

Pm-147 16331E-02 22,320 13
Pu-238 31947E-04 22.320 13

- Pu-.9 6 6789E-04 22,32013

Pu-240 8 6922E4-5 22,320 13
Pu-241 1 1567E4_3 22,320 13

Pu-242 1 9717E409 22,320 13

22,320 13 0D +00 9 83E+01 9 wE+01
22,320 13 0 OOE+00 1 63E-02
22,32013 - OOE+00 1 76E+03
22.32013 0OOE+00 256E-02
22.32013 0 OOE+00 7 23E-04

1f1
00 6 114E+01

000 6 860E+.0

22,320.13 t 5 45E-09
3 65E+0222,320 13

22,320 1 +u00 7 13E+00
1 49E+01 1 49E+01

22,32013 0 00E+00 I 94E+00
22,32013 0 00E+00 2 58E+01
22,320 13 - 006E+00 4 40E605
22.32013 000E+00 1 92E-08

1 94E+C0

tHa-22b
-Ra-228 0 13 22,320 13 1 I 82E-07

Ru-1 06
Se-79
Sn-126
Sr-90
Tc-99
Th-229
Th-230
inJ

22.320 13 22.320 13 3.97E-03

22,320.13 22,320 1
22,320 13 220320.1

2 956E-01 2956E-01

1.1493E-05
1.7321 E+00
4 6656E604

2 57E-01 2.57E-01

22.320 13 0 00E+00 3 87E+04
22,320 13 0 00E+00 1 04E+01
22,320 13 0 00E+00 2.26E-07
22.320 13 0 006.00 2 56E-06

3 87E+04

1.0110E-11

99 320312 i 0 n EOFiW 1 86E-07 1 86E-07

11-208

__!~ U-232

22,320 13 22,32013 0 0vE+00 5.33E-0

22,320 13 22,32013 0 0
22.32013 00

1 5 33E-04
3 1 44E-03 Thermal Power

6 6 94E-05 Nominal Hat Bounding
3 8.39E-03 I Output Heat output

2 9.54E-02 (Watts) I . (Wattts)
U-1234
U-235

I- 11-236

1 1 -238
U.. -90

-2.7761 E-Ot6 22,320.13 0 00
S 22,320 13 22,320.13
9 22,320 13 0 00

9.54E-02 v wz

0 : _: _.f_ _
2 Al1E.01 34 61 E-01i I 54E.02 35s4E+02

'I

'4
umeL

321E+00 22,32013 22,32013

u-y, Bulrnup Sumnury. sort Chectis _____..________

03 9 6bE-04 103E-03 Total Total

00 3 87E+04 3 87604
4 53E+04 4536.04

I
I ap-i-i -oecU.~ i...

From
Reactor MoifdcratoLIGHTi

Fuel Cladding [ ..... 2I
PMl HUl CnnsttumI

Eta515 lor Farameter umernre
Ths tele wsa ased for 1he tdsng masons

_ id lh lmatches on al paranrels eicept dadi (SST Is conseea e) ard enchinert (Uriswft)-BO.. E W 60t510 1 I-

Bumup Summary (MWdI
5  Basis for bunrup used in estmate:

From SFD | Estimated
Noudinal 22.3201 Nominal turna set eqUal ID bIX1 *9 tmxp

Bonding - 22.320 13 Sourdug tniq estivated by 8555 801 teaWq neta IaMs was tbne E0L

Checks ,

Estimated Buinup
vumup Uutipier Ghen Bumup Estimated EOL HMGven EOL HM

Nomital 101 102

Bounding 1012

'Reactor shutdorwn core removal, storage, shipping or other date confirming that Irradalion ceased for uel

"Toala burrm4u for a lual associated with fis woiksheet must be dvlded by S0L heavy metal mass to get spedlc bun-mP values (MWd`MIT)

N. DOE/SNF/1REP-078
Revision 0

March 2003
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Fuel Radionuclide Inventory Worksheet
L Fud and Template Intone >Q

Fuel Name: PNL MIXED MATERiAL EXP DCC-2
SNF ID 4:431

Fuel Units & Descr I - EXPERIMENT CAPSULE
Heavy Metal Mns: EL. , EOL=20 631kg
ROD Storge Site: INEEL

'Fuel decay start date: 1984
Estimates as of: 2010

Template Paftridee (Light Water. SST. 6010100t . U)
'Templtte Bumup(MWd): 6 01

Template SOL Heavy Metal Mass (MT), 0 00012882
TemiLat Deay Time 25 years

Estimated

Canister usage
18ax15'

) g 007

H. Estimates. * m xI. X, b y. y, Gamma Sources

Ci/MWd From
TemplateRadionuclide

I Photon Total -
Nominal BoundingFuel InitialActivity tNominalFuel . BoundingFuel Energy Photons/sec

Fuel Bumup (MWd)
2 

Bumup (MWd)' (CO) InventonesCi) Inventones(Ci) Group (bounding)
19,48903 19,48903 000E+00 2 64E-04 2 648-04 Avg MeV
19,48903 19,48903 000EE+00 1 98E+00 198E+00 00150 1654E6,15
19,48903 19,48903 OOOE+00 1 74E-04 1 74E-04 00250 3853E+14Am-242m 8 9052E-09

Am-243 98602E-10 19,48903 19,48903 OOE+00 1
C-14 23045E-04 19,48903 19,48903 000E+00 4

3.326E+14
3588E+14

CI-36 1.2261 E-06 19,489 03 1
Cm-243 3 1730E-10 19,4
Cm-244
Co-60

3 3977E-09
2 6373E-01
8 7072E-05
3 0316E-05
1 8286E+00

14
1 70E+00 1 70E+00 1 05750 1327E+15

19.48903 19.48903 000E+00 591E-01 591E-01 0.8500 1t384E+13
19.489 03 19.489 03 0 OOE+00 3 586E+04 3 56E+04 t 12500 3 654E+14

Eu-154 1 4982E-03 19.489 03 19,489 03 0 OOE+00 2 92E+01 2 92E+01 1 7500 3s6sE+tt1
Eu-155 2 82386E-03 19,48903 19,48903 0OOE+00 2.053E+Os
Fe-55 1 7687E-02 19,489 03 19,489 03 0 0
H-3 44
1-129 1.43E-02 1 43E-02 I 50000 4 836E+02 UOOE+00 1 54E+03 1 54E+03 7 0000 5S339E+01

19.48903 19.489 03 000E+00 224E-02 2.24E-02 11.0000 5990E+00
19.489 03 19.48903 0 OOE+00 6.31E-04 6.31E-04

PF-210 2 4409E-13 19,489 03 19,489 03 0 OOE+00 4.76E-09 4 76E-09
PM-147 1 6331E-02 19,48903 19,489 03 0OOE+00 3.18E+02 3 186+02
Pu-238 3 1947E604 19,489 03 19,489 03 0 OOE+00 6.23E+00 6.23E+00
Pu-239 6 67896-04 19.489 03 19,489 03 0 OOE+00 1.30E+01 1.30E+01
Pu-240 8 6972E-60 19 489 03 19,489 03 0 00+00 1 69E+00 1 69E+00
Pu-241 1 1567E-03 19,48903 19,489 03 000E+00 2.25E+01 2.25E+01
Pu-242 1 9717E-09 19,489 03 19,489 03 0 OOE+00 3.84E-05 3 84E-05
Ra-226 86190E-13 19,48903 19,48903 0006E+O 1 68E-08 1 68E-08
Ra-228 8 1498E-12 19,489 03 19,489 03 0 OOE+00 1.59E-07 1.59E-07
Ru-It06 1 7770E-07 19,48903 19.48903 0OOE+00 346E-03 346E-03
Se-79 1 3225E-05 19,489 03 19,489 03 0 OOE+00 2.58E-01 2.58E-01
Sn-126 1 1493E-05 19,489 03 19,489 03 0 OOE+00 224E-01 2-24E-01
Sr-90 1 7321E+00 19,48903 19,48903 OOE+00 3.38E+04 3.38E+04
Tc-99 4 6656E-04 19,48903 19,489 03 000E+00 909E+00 909E+00
Th-229 1 0110E-11 19,489 03 19,489 03 0 OOE+00 1.97E-07 97E-07
Th-230 1 1466E-10 19,48903 19,48903 OOE+O 2.23E-06 2-23E-06
Th-232 8 3245E-12 19.489 03 19,489 03 0 OOE+00 I 62E-07 1 62E-07
Tt-208 2 3860E-08 19.48903 19.489 03 0 OOE+O 4 65E-04 4 65E-04
U-232 6 4576E-08 19,489.03 19,489 03 O.OOE+00 1.26E-03 126E-03
tJ-233 3 1082E-09 19,48903 19,489 03 OOE+00 606E-05 606E-05
tU-234 37587F-07 19,48903 19.489 03 0OOE+00 7.33E-3 733E-03

b

Thermal Power
Nominal Heat , Bounding-

Output Heat Outout
00 8.33E-02 2-92E-02 8 33E6-2 1 (Watts) (Watts)

000E+00 316E-01 316E-01 I 4.M4E.02 4.54E+02
901E-04 845E-04 90E-04 I Total Total

.+00 1948903 19,489 03 0 00E+00 3.38E+04 3383E+04
Other Radionuclides 3.95E+04 3 95E+04

-. S anvIate oaaewna o , In.. nu
Template Selection Summary

From SFD
Reactor ioder tr LIWATER _

Fuel Cloddh NONE =
BO F Huel Contants g U

BOL EnrIchment % I

Used
UGHTWATER Ihs Template was sea for bie blong reaaer

las bel eddhes on all parameters except cdadig (SST a coservative) ard eredvernt (uadeen) J
SST

U

[Bumup Summary (MWd)'

Noming |
Bounding' | IBasis for bumup used in estimate: L-

4cNral bumnup set eal to buig turmo
loundai turrup estmated by assiN ECL. heavy netal mass was Iwie EC0L

Checks

Estimated Bumupf
umup i Given Bumup Estunrated EOL HMJGIven EOL HM

Nominal I1 201 1 02
Bounding 1012

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

'Total bunup for afiuel assoaated wial this worksheet must be divided by BOL heavy metal mass to get specific baumup values (MIivdMT)

DOE/SNF/REP-U78
Revision 0

March 2003
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Fuel Radionuclide Inventory Worksheet
L Fael and Template Iafrsmtioss

Fuel Name- PNL MIXED MATERiAL EXP DCC-3
SNF ID #t 432

Fuel Units & Deser. 1 - FUEL MELTED IN EXP
Heavy Metal Mass 6OL= EOL-2085lUg
ROD Storage She- INEEL

'Fuel decay start date 1985
Estimates as of 2010

Template Pathfinder (Ught Water, SST, 60 to 100 %. U)
2

Tempalte Bumup(MWd) 601
Template BOL Heavy Metal Mass (MT) 0 00012882

Estimated
Canister usage

18'x15-
007

I - le pu _______ _______ _______

,l.shnmates f- m x, x. b Yn Yb Gamma Sources

Photon Total
Ci/MWd From ,- Nominal Bounding Fuel lential Activity Nominal Fuel Bounding Fuel Energy Photons/sec

Radionuclide Template - Fuel Bumup (MWd) Burup ( -Wdf (Ci) ' Inventoones(Ci) InventoriesCi) Group (bounding)
Ac-227 1.t562E-08 19,23775 19,237.75 -OW0E+00 2 61E-04 2 61E-04 Avg MaV
AM-241 t.0168E-04 19,23775 19,237.75 000E+00 196E+00 1 96E+00 00150 1831E+15
Am-242m 8 9052E-09 19,237.75 19,237.75 00 00 1 71 E-04 1 71tEo04 00250 3 803E+14
Arn-243 98602E-10 19,237.75 19,23775 OOWE+00 1 90E-05 1 90E-05 00375 3283E+14
C-14 23045E-04 19,237.75 19,237.75 0EOWE+W0 443E+00 443E+00 00575 3.542E+14
Cl-36 1.2261E-06 19,237.75 19,237.75 OOE+00 236E-02 2.36E-02 00850 2142E+14

I
Crn-243 3-1730E-10 19,237.75 19,237.75 6 10E-06 0 1250 1.391E+14
Cn-244 33977E-09 19;23775
CO-60 2 6373E-01 19,237.75
Cs-134 8.7072E-05 19,237.75
Cs-135 3.0316E-05 19,237.75
Cs-I 37 1 8286E+00 19,237.75
Eu-154 1A982E-03 19,237 75
Eu-155 2.8236E-03 19,237.75
Fe-55 1.7687E-02 19,237.75
H-3 4 4043E-03 19,237.75
1-129 7.3195E-07 19,237 75

54E-05 02250 1.838E+14
8.G2E+13

5 83E-01
19,237.75 0 OOE+00 3 52E+04 3S52E+04 I - t.

19.237.75 0 00E+00 2 88E+01 2 88E+0O 1 7500
19,237 75 0 5E+00 5 43E+01 5 43E+t01 22500
19.237J75 0 00E+00 3 40E+02 34(E+02 2 7500 2.230E+07

I t
3.5000 4 711 E+03

4 773E+02
Kr-85
No.23 OO WE+00 2.21E-02 221tE-02

0 0WE+00 623E-04 6.23E-04

In I
Pt-210 2.4409E-13 19,237.75 19.237.75 0 O0E+00 4 70E-09 4 70E-09
Pm-147 1 6331E-02 19,237.75 19,237.75 0 O0E+00 - 3 t4E+02 3.14E+02
Pu-238 3.1947E-04 19,237 75 19,237.75 0 WOE+00 6.155.00 15E+00
Pu-239 6 6789E-04 19,237.75 19,237.75 0 O0E+00 1.28E+01 1.28E+01
Pu-240 8 6922E-05 19.237 75 19,237.75 0 WDE+00 1.67E+00 1,67E+00
Pu-241 1.1567E-03 19,23775 19,237.75 0 00E+00 2.23E+01 2.23E+01
Pu-242 1.9717E-09 19,23775 19,237.75 0OWE+00 3 79E-05 3.79E-05
Ra-226 8 6190E-13 19,23775 19,23775 0 0WE+00 1 66E-08 1.66E-08
Ra-228 8 1498E-12 19,237.75 19,23775 0 OWE+00 1.57E-07 1S57E-07
Ru-i 06 1.7770E-07 9,237.75 923775 OE+00 3 42E-03 3 42E-03
Se-79 1325E-05 19,237.75 19,23775 OWE+00 2.54E-01 2S54E-01
Sn-t26

i Sr-90
I_ Tc-99

Th-229
Th-230
Th-232

I Tl-208

t t493E-05 19,237 75

19,237.75 0 0E+.00 2.21 E-06 221E-06
19,237.75 19,237.75 0 DE+.00 1 604-07 I 60E-07

2.3860E-08 19.237 75 19,23775 000E+00 4.59E4-4 4.S9E504

t U-232 6 4576E-08 19,237.75 19,237.75 0 O0E+00 124E.03 t24E-03 L Thermal Power
U-233 3 1082E-09 19,237J75 19,237.75 O 0E+00 5 98E-05 5 98E-05 Nominal Heat Boundrng,
U-234 3 7587E-07 19,237.75 19,237.75 0 O0E+00 7.23E-03 723E403 I Output , Heat Output
U-235 -2 7761 E-06 -19,237 75 0 00 823E-02 2 89E-02 &23E-02 (Worts) .' - (Watts)
U-236 1 6190E-05 19,237.75 19,237.75 0 0WE+00 3 11 E-01 3 t E-01 4 7782 4 77E+02
U-238 -2 8547E-09 19,237.75 0 00 8 89E-04 8.35E4-4 8 89E-04 1 Total Total

i
II

Y-90 1 7321E+00 19,237.75 19,237.75
Other Radionuclides
lUL Temsplafe Setectieon SusurI', Bunaup Sussmy, and Cbedws V ->r

Template Selection Summary *,_
From SFD Used Basis for Parameter Otiferences,

Reactor Moderetor LGHT WATER UIGHT WATER TM Templaae wes teed or tbe Om"r masens

Fuel Ct ddg iNONE SST This tA irdes on at paraeers expt cldAnr (SST Ieeservaire) at esrissent eissm)
BOL HU Consiunts I U U I

BOL EMi'chment %: 60 to 100 _

Bumnup Summary (MWd _I . Basis for bumup used in estimate: -
Fromr SFD -r -E-timated u

Nomins. E t9,237,75 Noinal b Isi set Wt ID Stering burgi,
Boinar g j 19.237 75jBourd" Er igtoesle t by &=mrt BOLheavy metal ma was lwss Edt

[Checks 1 -

Estimated Bumup/
Give P-m-D

NominaIsIii
Estimated EOL HNMGiven EOL HM

i 102

'Reactor shutdown, core removal. storage, shtpWQg or other date conlirsifwQs that iradabio ceased for fuel
2
Total burniop for alt fuel associated wi this worheet must be divided by EOL heavy metal mass to get spedilc bumup values (MWdMIT)

h- DOE/SNF/IIEP-078
RlevisionO0
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Fuel Radionuclide Inventory Worksheet - -

L Fuel anl Template lmaboa ;
Fuel Nane: PNL MOX FUEL

SNF ID # 414
Fuel Units & Desca s - SCRAP
Heavy Metal Mass BOL-. EOL0 23kg
ROD Storage Site: INEEL

'Fuel decay start dater 1988
Estanates as of: 2010

Templater (Worst Case)
"Template Bumup(MWd): 625

Template BOL Heavy Metal Mass (Ml): 0 00186865
Temolate Decay Time: 20 years

Estimated
Canister usage

18"s15s
036

11. Eshmates 8m X. X, b Y. YA Gamma Sources
Photon I Total

CI/MWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/eec

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWdf (Ci) Inventones(Ci) Inventories(C) Group (bounding)
AC-227 I 6288E-06 218 58 218 58 0 OOE+00 3 56E-04 3 56E-04 Avg. MeV
Am-241 69216E+00 21858 21858 OOOE+0O 1 51E+03 1 51E+03 00150 4467E+14
Am-242m 1 8032E-02 21858 21858 OOOE+00 394E+00 394E+00 00250 8798E+13
Am-243 1 6336E-02 21858 21858 0 OOE+00 3 57E+00 3 57E+00 00375 7895E+13
C-14 1 2112E-01 21858 21858 oOOE+0o 265E+01 265E+01 00575 9858E+13
CI-36 22860E-03 21858 21858 0 OOE+00 5OOE-01 5 OOE-01 00850 4533E+13
Cm-243 I 2475E-03 21858 21858 000E+00 273E-01 273E-01 01250 4178E+13
Cm-244 2 9920E-01 21858 21858 0 OOE+OO 654E+01 6 54E+01 02250 3746E.13
Co-60 20197E+02 21858 21858 0OOE+00 441E+04 441E+04 03750 1 567E+13
Cs-134 52728E-02 21858 21858 0OOE+00 1 15E+01 I 15E+01 05750 2462E+14
Cs-t35 43976E-04 21858 21858 000E+00 961E-02 961E-02 08500 1914E+13
Cs-137 2 9760E+01 218 58 218 58 0 OOE+00 6 50E+03 6 50E+03 1 2500 3286E+15
Eu-154 4 1838E+00 21858 21858 0 OOE+0O 914E+02 914E+02 1 7500 5975E+11
Eu-15S 56060E-01 21858 21858 OOOE+0o 123E+02 123E+02 2.2500 1733E410
Fe-SS
H-3

1 5985E+O1

2 32E-03 I 50xO 4 029E+05 Li218 58 0 OOE+00 45E+02 3 45E+02 7 0000 4 631 E+04
1 5632E-04 218 58 21858 OOOE+00 342E-02 342E-02 I 110000 5311E+03
2 8608E-06 218 58 218 58 0 OOE+00 6 25E-04 6 25E-04

Pb-210 3 7448E-09 218 58 218 58 0 OOE+OO 119E-07
Pm-147 8 8701 E-01 21858
Pu-238

21858 OC
000 59
000 71

78 1 9E-07

U,
U oU 913E+00 0 00E+00 9 138E+00

Pu-241 -5.2560E+01 218 58 0 00 2.35E+03 0 OOE+00 2 35E+03
Pu-242 -1.1381E-04 21858 000 3 95E-02 I 47E-02 3 95E-02
Ra-226 1 6815E-08 218 58 218 58 0 OOE+00 3 68E-06 3 68E-06
Ra-228 56880E-07 21858 21858 000E+00 124E-04 124E-04
Ru-106 1 2188E-04 21858 21858 OOOE+00 266E-02 266E-02
Se-79 1 9186E-04 21858 21858 OOE+00 4 19E-02 419E-02
Sn-126 1 6671E-04 21858 21858 8OOE+00 3 64E-02 3644-02
Sr-90 28288E+01 21858 21858 000E+00 618E+03 618E+03

. A^77fA 4 ^^OZ10 A UUJe.AA 1 AO£.4.. 1 AOCi~.AA
T C-99 a 7678E43U Zia 58 Z1858 OWE:+oo I 48E+WU I 408:+w
Th-229 8 9952E-07
Th-230
Th-232
TI-208 1 0120E-04 21858 21858 O0E+00 2 21E-02 2 21E-02

218 58 0 E+00 5 99-02 5 99E-02 Thermal Power
21858 a 0 00E+00 790E-02 7 90E-02

1 2788E-02 21858 218 58 0 wE+00 2 80E+00 2 80E+00
Nominal Hest - Bounding

Output- Heat Output
(Watts) (Watts)U-235 57486E44 21858 21858 198E-04 26E-01 1 26E-01

U-236 2 3485E44 218 58 218 58 OE+00 5 13E-02 5 13E-02 i 825E+02 8.27E+02
1 1581E-04 218 58 2 46E-05 2 53E-02 2 53E-02 0otal 10ota
2 8288E+01 218.58 218 58 0C0E+00 6.18E+03 618E+03

e 1 64E+04 1 64E+04

lon Summary. Burnup St
rITemunate Salechion Summarv

From SFD
Reactor Moderator LIGHT WATER

Fuel Cladding
SOL HM Constituents Fu ard U

fOL Enrichment %

Used
(WonI Ca)

rhes Isei ddl ctosely mulct any e.ssiti *la~elts thieres tie worsl case temiplate was uscd. L

I
Bumup Summary (UWd)'

FrornSFD - ---- Estirrlt d

Nominal [ 2
Bounding | 2 I

Basis for bumup used in estimate:

__ ._. , _ _ . _ _ .. _ __ _, ___ ............ , _ _ _ . __ ., ........... _ _ . . _ ... _ _ _ _

Checks

Estimated Bumup/
Bumup Multplier Given Bumup Estimated EOL HWGlven EOL HM

Nomnal 14 21 1 591 5
Boundmng 14 21

'Reactor shutdown, core removal. storage. shipping or other date contirming 5ut Irradabon ceased for lst.

'Total burnup for a4 fuel assodated with the woilsrheet must be dvlded by SOL heavy metal mass to get speciic bumup values (MWdMT)

DOEISNF/IREP-078
Revision 0

March 2003
Page C-130 of C-581



Fuel Radionuclide Inventory Worksheet

AL Fuel and Template Indrtinuaiort
Fuel Name PNLMOX FUEL

SNF ID* 415
Fuel Units & Descr, 7 - FUEL MELTED IN EXP

Heavy Metal Mass OL. EOL.0 01kg
ROD Storage Site- INEEL

'Fuel decay start date
Estimates as of.

Template (Worst Case)
"Template Bumup(MWd)

Tempbate BOL Heavy Metal Mass (MY) 0 0011

Estimated

1988 Canister usage:

2010 18'x15'
I 051

Template Decay Tine 20 years

.{. Estmates -m x - X - b - -- Y. Ye -0 Gamma Sources
tb.I

- I I Photon Total

Ci/tMWd From - , Nominal Bounding Fuel hlital Activity Nommnal Fuel Bounding Fuel Energy Photons/sec

Radionuclide - Template Fuel Bumup (MWd) Bumup (MWd) - (CI) - iventories(Ci) lnventones(Ci) Group (bounding)

Ac-227 1.6288E-06 931 9 31 000E+00 1 52E-05 1.52E-05 Avg tleV

Arn-241 69216E+00 931 931 000E+00 645E+01 645E+01 - 00150 1903E+13

Am-242m 8032E-02 931 931 000E+00 i 68E-01 1.68E-01 00250 3749E+12

Am-243 0 O0E+00 t52E4C O 0375 3364E+112
o 0575 4 201 E+t2

t-14
Cl-36

- Cm-243

9 31 0.00E+00
931 0C 0 050 1 932E+12 -

9 31 931 OC 116E-02 01250 1 780E+12

Cm-244
Co-60

9 31 931 2 79E+00 02250 6 S96E+12

9 31 9.31 E+03 1 88E+03 058750 6 675E+413

Cs-134 5 2728E-02 9 31

Cs-135 4.3976E-04 931

Cs-137 2 9760E+01 9.31

Eu-154 4.1838E+00 931

Eu-155 56060E-01 9 31

Fe55 1.5985E+01 9 31

H-3 5 6412E-01 9 31

1-129 1 0618E-05 9 31

Kr-85 1 5783E+00 931

Np-237 1 5632ED4 931

Pa-231 2 8r^,u8E46 9 31
i Pb-210 3 7448E409 9 31

Pm-147 88701E-01 931

Pu-238 4 8840E41 9 31

- Pu-239 4 8280E42 9.31

4 91E-01 4 91E-01 0 500 1 049E+13

410E-03 410E03 -
277E+02 2 7

9 31 0 00E+00 3 90E+01
9 31 0 00E+00 5.22E+00
9 31 0000+0 - 1 49E+02
9 31 - - 0 O0E+00 5 25E+00

0A^SD0 8 155E.1 1
12500 1 400E,14
1 7500 2 546E810
22500 7 382E+08
Z7500 3.543E+07
350D0 4 144E+04
5 0000 1 717E.04931 9 89E-05

1 .47E+41 70 026 37.E+03
I A46E43 1 46E43 11 00vD 226317+022. 6 6 0 - 0 .5

0 00E+00 2 66E-05
0 00E+00 3 49E-08

),31 - 0 uE+0 -

2 66E405
3 49E-08
8 26E+00
2 52E+00
3 05E-01
3 89E-01

0 00 2 52E+00
0 00 3 05E-01

Pu-240 931 000

- Pu-242

Fta-226-
Ra-228

- Ru-106
Se-79
Sn-i126
Sr-90

L- Tc-99
Th-229
Th-230

- Th-232
- I TI-208

931 000 I 0OE+02
n'4 931

931
9315 6880E-07

1.21 88E-04
t 9186E-04
1 6671E-04

0 00 '1.68E-03
9 31 0 OOE+00
9 31 0 00E0O0
9 31 0 000+00
9 31 0 00E+O0
9.31 0 0OE+00

I

t 57E-07 t57E-07
25E-04

s

t

t1.68E403

30E-06 5.30E-06
14tt-03 I 14E-03
79E-03 1 79E-03

t-SSE43 1 SSE-03

9 31 9.31
9 31 931
931 931

2 63E+02 2 63E+02
6.30E-02 6 300-02
8.38E-06 8 38E-06

2 9941E-06 931
6 0208E-07 9.31
1.0120E-04 9.31

0 OOE+00 2 79E-05
0 ODE+00 - 5 61 E-06
0 OE000 9 43E-04

0 00E+O0 2 55E-03
0 O0E+0O 3 36E-03

2 79E OS

1

U-233 3.6128E-04
U-234 12788E-02
U-235 5 7486E-04

U-236 2 3485E-04

U-238 1 1S81E-04I

Om

__ 931 OOE+00 1 19E-01

9 31 8 43E-06 5 36E-03

9 31 0 OOE+00 2.19E-03

9 31 1 05E-06 1.08E-03
931 0 00E+00 2 63E+02

- 6 98E+02

Thermal Power
Nominal Heat Bounding

Output - Heat output
(Watts) (Watts)

3 B5E+e1 3.7E+D01

Totat T otali

Y-90
Otmer Ftadionuclides 6 98E+02

i. T teSelectioesSu ,B pSsru . ieckal
Template Selection Summary

U From SFD Used

Reactor Moderator UGHT WATER (Worst Caet)

lFu addig 537 SST/hnconel
COL oN Constituents Pu and U U. Thb & Pu

BOLEnritehment% Oto 100

lBumup Summary (MWOd)i -

I From SFD Estimated

Nombeal 9 31w
Bounding 931

Checks

Estimated Bumupl
Burnup Multiplier Grven Burnup

I Nomnhal r 14211

Bass 1or Parameter Df1ferences:

Basis for bumup used In estimate:

rNWs b ur t egial ID h s ete b uteg
ainirqhi rame esimaled by asrirsg SOL heay mnal mmsa was Wee 01.L

Estimated EOL HMIGiwen EOL NM
ir -- 591 541

nounrfinaf t 14 211

Reactor shutdown. core removal storage. shiPPing Or ther date confirmIng Wt Iirradlatbrn ceased for tuel

"Total bumup for at tei associated wtit this worksheel must be dvided by SOt heavy metal mass to get specific burmup values (MWdMt

%-~ DOEISNFIREP-078
-Reviseilon

Maroh 2003
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Fuel Radionuclide Inventory Worksheet
L FoandTerplatt Infom tion s sy_'

Fuel Namv PNL MOX FUEL 7055
SNFID# 1 416

Fuel Units & Descr 12 SCRAP
Heavy Metal Mass BOL. . EOL0 058kg
ROD Storege Sde INEEL

'Fuel decay stut date: 1988
Estinates as of: 2010

Templae, (Worst Case)
'Template Bumup(MWd). 62.5

Template BOL Heavy Metal Mas (): 0 0018 6865
Templbte Decay Time 20 years

Estimated
Canister usage:

18,x15'
088

Il Esfomates - m X. Xb Y. Yb Gamma Sources

CUMWd From Nominal Bounding Fuel Indmal Actavity Nominal Fuel Bounding Fuel
Template - Fuel Bumup (MWd)

2
Bumup (MWd)' (Ci) Inventoines(Ci) inventories(Ci)

I Photon - Total
Energy Photons/sec,
Group (bounding)Radionluctide

Ac-227
Arm-241
Arn-242rn
Arn-243
C-14

, ._ _ _ _ _ . . _ .

8 92E-05 8 92E-05 Avg MeV
3 79E+02 3.79E+02 00150 1.119E+14

9 87E-01

2112E-01 54 74 54 74
Cl-36 2 2860E-03 54 74 54 74 0 OOE+00

0 0250 2203E+13
0 0375 1 977E+13
0 0575 2.469E+13
00850 1 I35E+13
01250 1 046E+13
0o2250 3 382E+t 2
0 3750 3924E.12

Cm-243 I 2475E-03 54 74 54 74 OOE+00 6 83E-02 6 83E-02
Cm-244 2 9920E-01 54 74 54 74 OOE+00 1 64E+01 1 64E+01
Co-60 20197E+02 5474 5474 OOOE+00 1 11E+04 1I 1E+04

2 89E+00 2 89E+00 0 5750 6 165E413
2 41 E-02 0.8500 4 793E812

Cs-137
Eu-154 4.1838E+00 I

Eu-155 5 6060E-01 54 74 54 74 0 OOE+00 3 07E+01 3 07E+01
Fe-55 1 5985E+01 54 74 54 74 0 008+00 875E+02 875E+02
H-3 5 6412E-01 54 74 54 74 0 OE+00 3 09E+01 3 09E+01

12500 8229E+14
1 7500 1 496E+I1
2.2500 4-339E+09
27500 2 083E.08
35000 2 436E+05

1-129 1 0618E-05 54 74
54 74

54 74 0 OOE+00 5 81 E-04 5 81E-04 50

Li54 74 0 OOE+00 8 64E+01 8 64E+01 7 0000 1160E+04
+00 8 56E-03 8 56E-03 11.0000 1 330E+03

Pa-231
Pb-210

1 57E-04

Pm-147 8 8701 E-01 54 74 54.74 C
Pu-238 -4 8840E-01 54 74 0 00 I 48E+01 'liPu-239 -4 8280E-02 54 74 0 00 1.79E+00 OOE+00 1 79E+00
Pu-240

Pu-241
2.29E+00
5 89E+02

Pu-242 -1.1381E-04
Ra-226 6815E-08 54.74 54 74 0 OOE+00 S
Ra-228
Ru-t06
Sre79
Sn-126
Sr-90
Tc-99

6880E-07 54.74 54 74 0 OOE+00 3 111E-05 3 1i E-05
2188E-04 54 74 54 74 0 OOE+00 6 67E-03 6 67E-03

E-04 54 74 5474 0OOE+00 1 05E-02 1.05E-02
0 OOE+00 9 13E-03 9.13E-03

OOE+00 1 55E+03 1.55E+03
0 00o+00 3 70E-01 3.70E-01
0 00E+00 4 92E-05 4 92E-05
0 0DE+00 1 64E-04 1 64E-04

7678E403 54 74
Th-229 9952E-07 54 74 54 74
Th-230 9941E-06 54 74 54 74

6 0208E-07 54 74 5474 0 OE+00 330E-05 3.30E-05
1 0120E-04 54 74 5474 08E+00 5 54E-03 5 54E83

-.- -- ... -. .-.---...- -.-- -.- - --- -- -t -. . -
z.St-u4 54 74

54 74
54 74 JWrB+W 1 50tE-uZ 1 .but0-tj I hermal Power
54.74 0 OOE+00 1 9E-02 1 98E-02 Norinalt Heat Bounding -

54.74 0 00E+00 7 OOE- 7 E8-01 Out Heat Output
54.74 4 96E-05 315E-02 3.15E-02 (Watti) (Watts)U.-235

U-236
U-238
Y-90
Other Radlonuclides

54 74 54.74 0OOE+00 1.29E-02 1.29E-02 zD.E+02 2.07E+02
E-06 6.35E-03 6 35E-03
+00 1 55E+03 1 55E+03

4 10E+03 4 10E+03

Total Total

lIt. Tantpste SelectionSumsnurs, BunupSmwaury.and cbeckst--- -'- ,,-,-,
Templatoe Seklecn Summary I | _ I_ _

From SFD Used Basis for Parameter Differences:
Reactor Moderator ULGT WATER (Worst Ca")

Fuel Cladding SST SSTl~kxce This kuei (*Ml dostey match any est 9e templates, therefore tre worast case oripLate was used.
BOL HM Constbients Pu and U U. T1h & Pu

BOL Enrichmnwt % 0 to 100

Bumup Summary ( FWd)_ Basis for bumup used in estimate:
Fromr. SFD Estimateri

iorini |5474 Nairaus set eqa I bourdirr burrup.
Boundc-g _ 54 74 imki birai- eskrsated by assunoig EOL li" fmetal mams was Wem EOL

jChecks

L,
U.
iSEstimatted Bumup

Given BumupM -r,,,n un.*irX-

Nominal

Br~uning

Estimated EOL HUiGiven EOL HM
s591 641

'Reactor shutdown. core removal storage, sNppig or other date cortirrrng Vt irratration ceased for fuel

'Total bumup for atl fuel associated with Nis worksheet must be dvlded by 80L heavy metal mass to get specific bumup values (MWd MT

DOEISNF/REP-078
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Fuel Radionuclide Inventory WorksheetS . . .
s

celAA5§El

XL Fuel and Teinplatc wfoMtio *X
Fuel Name PNL MOX FUEL 7057

SNF D t. 417
Fuel Units & Descr 4 - SCRAP
Heavy Metal Mass BOL. ; EOLZ44kg
ROD Storage Site: INEEL

'Fuel decay start date: 19M8

Estimates as of 2010
Template (Worst Case)

'Template Bumup(MWd) 62.5
Template OL Heavy Metal Mass (MT): 0.00186865

I Templete Decay Time: 20 years -

Canister usage

029

. I
Xl rj:j < Ze =ru m - XA Xh '- - --- D ' ya _Xb . . SV....
'1. r,555i10 4 .4 I ...- -- - -, t --

11,

II

-, CUIMWd From Non'runl Boundng Fuel, nintial Activity Nominal Fuel Bounding Fuel

Radionuclide > I ' Template Fuel Burnup (MWd? Bumup (MWd)' -4Cl)- . InventOaies(C) Jnventouies(CI)

Ac-227 t 6288E-06 2,31886 2,31886 0 00E+00 3 78E-03 3 78E-03

Am-241 69216E+00 2,318 86 2,31886 0OOE+00 1 61E+04 1 61E+04

Am-242m 1 8032E-02 2,31886 2.31886 0OOE+00 4 18E+01 4 18E+01

Am-243 1 6336E-02 2,318.86 2,31886 000E+00 379E+01 379E+01

Prntvon I Meta
Energy t PhotonstsecI 'Group ' (bounding)

Avg MeV
0 0150 4 739E+15
0 0250 9 334E+14
00375 8-376E+14

1.2112E-01 2,318 86 E+02 2et B1E+02 00575 1D461E+15 _

2,318 86 O 75.30E+OD - 5 30E+00 0 0850 4 80r9E+14

1.2475E-03 +00 2 89E+00 2 89E+00 C

Cm-244 2.9920E-01 0 00E+00 6 94E+02

Co-60 2,31886 0 00E+00 4 68E+05
2.318 86 0 00E+00 1 22E+02Cs-134 - 52728E-02

Cs-1135 4 3976E-04
Cs-137 2 9760E+01
Eu-154 4 1838E+00
Eu-155 5 6060E-01
Fe-55 1 5985E+01
i -3 5 6412E-01

1-129 1 0618E-05
Kr-85 1.5783E+00

Np-237 1.5632E-04
Pa-231 2.8608E-06
Pb-210 3 7448E-09
P.m-147 8 8701E-01

_- Pu-238 .4 8840E-01
Pu-239 -4 8280E-02
Pu-240 -3 0095E-01

0.5750 2612E+15
0.8500 2.030E+142,318 86 2.318 86 0 00E+00

2,318 86 2,3188 86 6 90E+04 12750 3.486E16

2,318 86 E+03 9 70E+03 1 7500 6 339E+12

2,318 t
2,318 E

1 30E+03 1t30E+03
0 OOE+00 3 71E+04 3 71E+04

2,31886 000E+00 1.31E+03
2,31886 0006+00 - 2 46E-02
2.318 86 0 OOE+00 3 66E+03

t 1.

2,318 86 0.00E+00 - 36
0 - 4 913E+05
0 S 634E+C4

2.318 86 2,318 86 - 006E+00
2.318 86 2,318 86 I B 68E-06

2,318 86
2.318 86

2 06E+03
- 0006E+00 6-27E+02

2,3181 0 00E+00 7.59E+01

Pu-241

0.00 9 69E+01 0 00E+00
0.00 2 49E+04 - 0 00E+00
000 4 19E-01 1.56E401Pu-242

I Ra-226
Ra-228

t Ru-106

2.318 86

- 9 69E+01
2 49E+04
4 19E401
3 90E-05

- 1 32E-03
2.318 86 2.318 86 I

E-07 2,318 86

-- * Sn-126
I Sr-90
1.- TC-99

Thi-229-
Thi-230

1.2188E-04
1t9186E-04
1.66716E-04
2 8288E+01
6 7678E-03

2.318 86
4 45E-01 4 45E-01

2,31886 2.31886 0.00E+00 387E-01

2,31886 2,31886 0.00E+00 656E+04

2,31886 2,31886 - 000E+00 1,57E+01

2.318 86 2,318 86 0 00E+00 2 09E403

2,318 86 2,318 86 0 00E+00 6 94E-03 -

3 87E-01
- 6 56E+04

1.57E+01
2.09E-03
6 94E-3

2 83E-01 2 83E-01

^ Th-232 6 0208E-07 2,318 86

TI-208 1 0120E-04 - 2318 86L U-232 2 738-04 - - 2318 86

0 -IAI8 Ri nI 0f6.130 1 40E.03 1 40E-03
2 £, Ww W w W

2.318 86 -0c
2.318 86 - - 0 C

E4' 1 2.35E t01 I T _ _ _ _ _

1 - 6 35E01 Thermal Power
1 8 386E01 iNounal Heat Bounding

-itO 2,41Rai
I 9788E

- iII

I

faa�

IiI II
1-1�

; I
a_-)

5 7486E-04 2,318 86
2.3485E-04 2,318 86
1 1581E-04 2,318 86
2 8288E+01 * 2,318.86

0 00E+00 2 97E+01 2 97E+01
2.10E-03 1.34E+00 1 34E+00
0 00E+00 545E-01 5 45E-01

2 61 E-04 - 2 69E-01 2 69E-01
-0 00E+00 - 6.56E+04 6 56E+04

-^, 74E+05 1.74E+05

I Output i - eat output
-(Wattts) , - (Waftt)
C.75E+03 8 77E+03

Total Total

Other Radionuclides
til Tenplte selection '

TiitttSelection Sunr

Reactor Mode or

Fuel Ciaddig

rup Sunasury. and Checks

Lt I 1.11st Caa..)urr. - .

N
U-I

SST~nonel
U Th, & Pu_BOL NM Crnstu nts P

BOL =rlkh nt%
o to t I | _ _ , - -

I
Bumup Summary (M`Wd)

5

Fro

I i

m SFD Estim0ted
_ [21 3188 86
1 - 2.31886

Basis for bumup used In estimate

N4inal brurp set equal b bouxidng busip
Burde bunm n sutsaed by assu4 EOL beawv metal mass was tar EOL . -

I ._ - - .. __

Estimated Bumupl
Gr".J Burnu Estimated EOL HVI/Given EOL HMBurnup Multplier

I Nominal 42 i - 591 64j
I Bound..mgI 1421 ) - - ------.-- -

'Readtor shutdown, core removal, storage. shipid or orfu
2
ToeaI bursup for all tusl associated wi ths worksheet must be divded by BOL heavy metal mass to get specific bumup values (MWrdMT)

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

L Fud and Tunplate lnfoona u s3vj
Fuel Nanme PNL MOX PELLETS 7057

SNF ID 4: 418
Fuel Units & Descrn I - SCRAP
Heavy Metal Ma1 BOL6 0 EtL=0 647kg
ROD Storage Slte. INEFL

'Fuel decay stxt date.
Estimates.a Of:

Template (Worst Case)
'Template Bumup(MWd):

Template 0OL Heavy Metal Mass (MU): 0 001
Termilate Decay Time ' 20

Estimated
1988 Canister usage
2010 18-x15'

__ | 0007 j

IL Estimates X s m xb ~ ' i - X. X b - Yb Gamma Sources

.- Photon . Total
C Wd From . 'Ntommnal ~Bounding Fuel Inital Activity Nominal Fuel Bounding Fuel Energy Photons/sec

Radionuclide Temptate. Fuel Burnup (MWdf) Burnup (MWOd (Ci) Inventones(Ci) Inventories(C) &roup (boundig)
Ac-227 1 6288E-06 614 88 614 88 - 0 OOE+000 .OE-03 1 OOE-03 Avg MeV
Am-241 69216E+00 61488 61488 OOOE+00 426E+03 4.26E+03 00150 1257E+15
Am-242n I 8032E-02 61488 61488 0 00E+00 I 11E+01 1.11E+01 00250 2475E+14
- - - - 1 6336E-02 614 88 614 88 0 OOE+00 1 OOE+01 1 0OE+01 0 0375 2221E+14
C-14 1 2112E-01 - 614 88 614883 OC 7 45E+0t 7 45E+01~~~- - - - - - -nncs sn
LC-ib z 2B60E-03 014 0
Cm-243 1 2475E-03

0 0575 2 773F+14
0 0650 1275E+14
01250 1 175F+14
0 2250 1 054F+14
0 3750 4 407F+13

CM-244
0 OE+00 1.24E+05 124E+05

614 88 0 OOE+00 324E+01 3.24E+01 05750 6925E+14
61488 06DOE+OO 2.70E-01 2 70E-01 I 08500 5.384E+13

2 9760E+01 614 88 614 88 0 0OE+00 1 83E+04 I 83E+04 1 12500 9 243E+15
Eu-154 4 1838E+00 61488 614188 0 OOE+00 2 57E+03 2 57E+03 1 7500 1 681E+12
Eu-155 5 6060E-01 614 88 6141
Fe-55 5985E+01 61488 6141
H-3
1-129

5 6412E-01 (r
0 00E+00 9 70E+02 9 70E+02 7 71 303E+05

2.
61488 61488 0OE+00 961E-02 961E-02 11 t 1 494E+04

Pa-231 8608E-06 614 88 614 88 0 OE+00 1.764-03 1 76E-03
Pb-21 0 3.7448E-09 614 88 614 88 0 OE+00 2.30E-06 2 30E-06
Pm-147 88701E-01 61488 61488 000E+00 545E+02 545E+02
Pu-238 -4 8840E-01 61488 000 1 66E+02 0OOE+00 1 66E+02
Pu-239 -48280E-02 61488 000 201E+01 000E+O0 - 201E+01
Pu-240 -3 009SE-1 . 614 88 0 00 2 57E+01 0 OOE+00 257E+01
Pu-241 -5.2560E+01 614 88 0 00 6 61E+03 00OE+00 661E+03
Pu-242 -1.1381E-04 614 88 0 00 1.t1E-01 4.12E-02 11E-01
Ra-226 1 6815E-08 614 88 614 88 0 0E+00 1.03E-05 1 03E-05
Ra-228 5 6880E-07 614 88 614 88 0 OOE+00 3.50E-04 3 50E-04
Ru-106 1.2188E-04 61488 61488 0OOE+00 749E-02 749E-02
Se-79 1 9186E-04 614 88 614 88 0OOE+00 1.18E-01 18E-01
Sn-126 1 6671E-04 61488 61488 000E+00 I 03E-01 1 03E-01
Sr-90 2 8288E+01 614 88 614 88 0 OE+00 1 74E+04 . A74E+04

L

T C-99 6.L767BE-03 014 00
Th-229
Th-230
Th-232

8 9952E-07 614 88
bl4 DO U vvt~ . ia+W .1t+
614 88 0 00E+00 5-53E-04 5 53E-04
614 88 0 0000 1 84E-03 -1 84E-03
614 88 000E+00 3.70E-04 370E-04
614 88 - 0 000E+0 6.22E-02 6 22E-02
614 W 000E+w0 I 68E-01 1 66E-01U-232 6141 Thermal Power

Notunal Heat Bounding
Output -'HeatOutput

61488 557E-04 3.54E-01 3 54E-01 J atts) I (Watts)
614 88 0 00E+00 1 44E-01 1 44E-01 32E+03 253E.03
614 88 6 93E-05 7.13E-02 7 13E4-02_ Total Total
614 68 0U ou+u0 1 74EU+04 1.74E+04

4 61 E+04 4 61 E+04Ot1er Radkonuclides

F
' , P

4  
I-

'asis for Parameter Differences:From SFD Used iiReactor Modator UGt WATER
Fuel Cladding I UNKNOWN

BOL HM Constets Fu ar U
ROL Frkhmient %

(Worst C..)

SST/honel ie Just "I~ dclsely mal tch ariytexiti templates. tfreore to weastcase tslteffize ws ed.
U,Th.& Pul

0t. innt

Bumnup Sumrnmary (MWd)A Basis for burnup used in estimate:
From SFD Estimated

Nom nal 61488 N albmset equaltoa eN im4u
Bound 814 BBonng Wuis estimated byassirmng 60L hi&W metal east was fWmce EOL

Checvks

Estimated Bumupl
Bumr up MutJ"kr Given SBumup Estimated EOL HWGhven EOL HM

NomingaI 1421 _ 1 641
Bounding t421...

LI

L

'Reactor shutdown. ore removal, storage. shippg or other date conflinirig that Irradation ceased tor fuel

'Total bumup for all fuel assocated wei ths worksteet must be dvided by SOL heavy metal mass to get specific bumnup values (MWdUT).
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:uel Radionuclide Inventory Worksneel

I ,, Fuel and Teuimplate Infc-rlaion -a
Fuel Name PNL MOX PINS 7057

w SNF ID 4. 419
Fuel Units & Descr 1 - SCRAP
Heavy Metal Mass BOL=, E201=0 005kg

I ROD Storage Site INEEL

�uel Radionuclide inventory WOrKsheet

'Fuel decay start date 1988
Estimates as of 2010

Template (Worst Case)
'Template Bumup(MWd) 62 5

Template BOL Heavy Metal Mass (MT) 0 00186865

Estimated
Canister usage

t8-X15'
0 07

Template Decay Time 20 years

. IT Gamma Sources

i

II

- - CUMWd From - Nominal * , Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

Radionuclide Template Fuel Burup(MWdf Bumup (MWd)' (Ci) Inventone(CI) l nventonea(Ci)
4-7 5 4

I Photon , Total
Energy Photons/sec

- Group (bounding)

Ac-227
Arn-241

4 75 47 lb tU-+W
E+01

Avg MeV
00150 9711E.12475 4 75

Am-2432
I 8032E
I 6336E
1t2112E
2 2860E
1t2475E

4 75 4 75
4J5

u we

O OOE
O OOE
O OOE
O OOE

8 57E-02 8.57E-02 C
7 76E-02 7.76E42 C
5 76E-01 5 76E-01 I

0 0250 1913E+12

E-01 4.75
E-03 475
.-03 4 75

E+00
E+w t09E-02 I O
E+00 5 93E-03 5 9

2 9920E-01 OOwE+00 42E+00 1 4

2 0197E+02 0 00+00 0.3750 3 4062E+11
0o5750 52352E.12

Cs-134;; Cs-t 35

is- Cs-137
Eu-154
Eu-155

j Fe-55
1+S3
1; -129
Kr-85
Np-237

r Pa-231
Pb-210
Pm-147
_Pu-238
Pu-239
Pu-240
Pu-241
Pu-242

L_ Ra-226
Ra-228

- Ru-106
Se-79

. ' Sn-126
Sr-90
Tc-99

52
4 '
2'

2728E-02 475 0 00w+00

-

is

4 75
4 75 4

75 0 wOE+00
75 1 41E+02

3
12500 7 143E+13

75

0.8500 4 161E+11

i 99E+01 I 17500 1299E+10

475 +00 2 66E+00 22500 3 767E+0J8

.+O1 475 7 60E+01 7 60E+01

5 6412E-01 E+00 2 68E+00

1 0518E-05 0 OOE+00 5 05E-05

1 5783E+00 4 75 0 O0E+00 7 S
5 0000 8 759E+03
70000 1 007E+03
t11 .COOO I 15SSE+821 5632E-04 4 75 0 OOE+00 7

475 C 1 36E405

-09 4 75
-01 475
E.01 4 75
E.02 475

475
4 75

117BE4B8

.00 4 21E+00

-3 0095E-01
-5 2560E+01
-1 1381E-04
I 6815E4B

475

1 29E+00 0 OOE+00 1 29E+00
1 55E-01 000E+00 1.55E-01
1 99E-01 0 00E+00 1.99E-01
5 11E+01 0 00E+00 5.11 E+01
8 60E-04 319E204 8 60E-040.00

4 75 0 OOE+00
475 O0
475 oe

2
6

475
4 75

E+00 2 70E-06 2 70E-06
+00 5 79E-04 5 79E-04

E00 9.12E-04 912E-04
*00 7.92E-04 7 92E-04

8288E+01
7678E-03

Th-229 8 9952E-C
Th-230 2.9941 E-
Th-232 6 0208E-C
Tl.92R 1 0120E4-

4 75 0 002+00 1.34
4 75 0 00E+00 3.22
4 75 0 OOE+00 427
4 75 0 OOE+00 1 42
A 75 nO OF+00 2 B6

I

L-1

47V.
" { J . __ ^

475 4.75 OC

05 1A2E-05
6 2.86E-06

04 4 81E-044
03 1.30E-03 Thermal Power

33 1 72E-03 iNonwal Het - Bounding
U-2322
UJ-233 3

Lt-234

7388E-04 4 75 4.75 O.OOE+C
6128E-04 4 75 475 0 OOIE+0

2788E-02 4 75 475 0 O0E+0 6 OBE402 - output . Heat Output

I U235
U-236

L. iJ238
Y-90
Other Radi

Temiltte 1

React

BOL Hu
I t BOL E

i L. I
iA cek

E-04 4 75
E-04 4 75

4 75
4 75

2.74E-03 2 74E4-3 r(Wat) .(Watts)
1 12E-03 112E-0 1 79E+01 1.30E+01
5.51E-04 5.51E-04 Total Total- . 7f A 'E44 4 7b

.+01 4 75
47i

des

0 00.00 1.34E+02 1.34E+02
3 56E+02 3.56E+02

V,.I'

. . _ .Used jaasJs 10* rarunrcr nwrr.s=

or Modrator L UHTWA

Fuel Cladding U
Consituients Pan

inachment #

;unimTr (MSWd)2

Woet Case)

U. Th & Pu _
0 tiot100

Ft -l ..r -trmn ti b a

Nomial
_ _

I - . - -
From 5S W i cssim ai"

4 7! NMlWW bano Set ega ID bounIX b ongJ

I . , -

i.. IEshmatedliumw~ Estimated EOL HN/Gwen EOL NM

A Nominal I 1421 59164
I Boundrgl 9 14 211

L Reactor shutdown. core removal, storage. shippng or otter date confirming tat wmadaton ceased for Wurf

"Total bumup for al iuel associated with tlhs wodsheet must be dvlded by E0L heavy metal mass to gel specafic bum" values (MW`MT)
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Fuel Radionuclide Inventory Worksheet
L Fad and Template Infartioe t !f

Fuel Name. PNL MOX STAR 3
SNF ID* 433

Futel Units & Descr, 1- SCRAP
Heavy Metal Mess 80L . EOL=0 055kig
RODO Storage Site INEEL

'Fuel decay Btail dele' 1984

Estirated
Canister usage:

18015Estmnates Os of: 2010
Template: (Worst Case)

'Template Sumup(Mfd). 62.5
Template BOL Heavy Metal Mass (MT) 0 00186865

Template Decay TimeV 25 years

H. Estm-ates - m x. X b Y. Yb Gamma Sources

I- . . Phoon Total
CQtMWd From NominlI- Bounding Fuel Initial Activity Nominal Fuel Bounding Fue Energy Photons/sec

Radionuclide Template Fuel Bumup (MWd)
t 

Bumup (MWd) (Ci) Inventones(Ci) Inventories(Ci) Group (bounding)
Ac-227 1 9648E-06 52-27 52.27 0 00E+00 I 03E-04 1 03E-04 Avg MeV
Am-241 7 8064E+00 5227 52.27 0 00E+00 4 08E+02 4 08E+02 0 0150 8753E+13
Am-242m I 7632E-02 52.27 52.27 0 OOE+00 9.22E-01 9 22E-01 0 0250 1734E+13
Am-243 1 6336E-02 52.27 52.27 0 006.00 8-54E-01 8 54E-01 0 0375 1.547E+13
C-14 1 2101E-01 52.27 52.27 OOOE+00 633E+00 633E+00 00575 2t112E+13
Ci6 22849E-03 5227 5227 0 00E+00 1.19E-01 1 19E-01 00n50 9133E+12
Cm-243 11046E-03 52.27 52.27 000E+00 5.77E-02 5 755-02 50200 7943E+t2
Cm-244 2 4704E-01 5227 52.27 000E+00 1529E+01 I 29E+01 02250 7759E+1 2
Co-60 1 0466E+02 5227 52.27 0 00E+00 8 47E+03 8 47E+03 0.3750 3 270E+5 2
Cs-134 9 8289E-03 5227 52.27 0000E+0 1 5014E-0 514E-01 05750 5216E+43
Cs-135 4 3976E-04 52.27 52.27 0 00E+00 2.30E-02 2 30E-02 o SSW 3 t43E+t2
Cs-137 2 6526E+01 52.27 52.27 000E+00 139E+03 1239E+03 1 2500 4079E+t4
Eu-1 54 2-7975E+05 52.27 0 01E+60 1046E+02 146E+012 17500 9883E+t
Eu-155 2 78828E-01 52227 02007 01 7E+00 0 46E+01 1 60 22500 Z47E+9
Fu-55 4321510E+60 52.27 0007 021E+00 220E+02 210E+00 2z750 1839E+08
H-3 402599E-01 52.27 07 0 OOE+00 2023E+01 2 623E+01 32scoo t 880F+O
1-129 1-061816-05 5227 0027 00E+00 351E-04 455E-04 3 ocoo 799E+04
Kr-85 I 1426E+00 5227 5227 000E+00 597E+01 5 97E+01 70000 9184E+03
Np-237 I 5647E-04 52.27 5227 0 00E+00 018E-03 8 18E-03 5 t ocoo I 052E+03
Pa-231 2 8624E-06 5227 5227 0 O0E+00 2.56E-04 2 50E-04
Pb-210 92770E-09 52.27 5227 0 OOE+00 4 0E-027 4 85E-07
Pm-147 23690E-01 5227 5227 000E+00 1.24E+01 1.24E+01
Pu-238 -67800E-01 5227 0500 I41E+01 34OOE+00 1 41E+01
Pu-239 14 8286E-02 52.27 0 00 1 70 E+00 0 0-E+00 1 71 E+00
Pu-240 43 0091E-01 5227 522 0006.00 O 6+00 2 18E+00
Pu-241 -7 4000E+01 52.27 0 2 0 62E+02 5 OOE+00 3 62E+02
Pu-242 -1.1381E-04 52.27 0 0 9 4 0E-03 3 5 E4-03 9 46E-03
Ra-226 32167E-08 52.27 5227 OOE+00 1-66E-06 1 68E-06
Ra-228 3 90248-07 5227 52 27 0 00E+00 3.09E-05 3 09E-05
Ru-106 3 9740E6-0 5227 5227 4.736-05 20-02 2 016-02 t
Se-79 2 9184E-04 5227 52 27 0 OOE+00 1 OOE-02 1 O23-02
Sn-126 I 6671E-04 5227 5227 OO8E+00 &716E-03 871E-03
Sr-90 25126E+01 5227 5227 OOE+00 1.31E+03 1.31E+03
Tc-99 6 7678E-03 52u27 52 27 0 00E+O 3.54E-03 3 54E-6 0
Th-229 I 2398E-06 5227 52 27 O0E+00 6.48E-05 648E-05
Th-Z30 4t1442E-06 52.27 12ruz7Ez_ 2 17E044
Tb-232 6 0208E-07 52.27 52 27 O OOE+00 1.15E-05 3tSE405
Ti-208 9 647SE405 52u27 52 27 O.OOE+o u 5 04E-03 e 04E-03
U-232 2 6103E044 52.27 52 27 0OO0E+00 1.36E-02 I136E-02 TberrnaiPower
tJ-233 3 6128E-04 52-27 52 27 O OOE+OO 1.89E-02 1 89E-02 omn i Het Boundhng
U-234 I 2788E-02 52.27 52 27 O.OOE+OO 6-68E-01 6 68E-01 Output- Hea iOutput
J-235 57486E44 5227 52E27 4.73E-05 3.01E402 301E-02 (Watts) (watts
U-236 2 3485E9>t 52.27 52 27 000OE+00 1.23E-02 I 231E-02 I 17E+02 tl17E+02

U-238 1 158E-04 52m27 5227 589E-06 6.06E43 606E43 ToW Total
Y-90 2 5126E+O1 52.27 52 27 O OOE+OO 1 31E+03 I 31E+03
Other RadBonucnides 3 66E+03 3 66E+e3

Tempbate Selertion Surnrnary-
Frorn SFD Bad rsis for ParameterWrn s

Reactor Moder mo ,rae Wosor Wt c(2 id)
Fueota bizThlorkifuea hvml doni mas c tmy et stoeorst bcmrre t e was( uWaT

SOL HIM Constiirts PuadU.Thau
BOL Enricment % o to IlOO

Bumtup Sumrnary (N[Wd) Basis lor bumup, used in estimate:
From SFD I Estbrwted

Nominal | | 22i NlW -- seteul 10s botb" hiul
Boundhng 5227 szoi8ng ba e) sinaWe by assurrq 80L hear metal mas was mieEOL

Chedk

Esthmaled Bumnupf
Bumup Multiphier | Given Bumup Estimated EOI. Hrl/Given EOL. HM~

Norinhl t4-2t s 4
BoundingF t4.11

'Reactor shutdown, core remnoval. storage. shipping or other dals cortlmikV that irradition ceased for kul.

tTotail burrp for all fuel assodialed wtth ths worksheet must be dvidedt by i30L heavy metal mass to get specific bumup values (UWVMT)

U

&
C;
Li
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Fuel Radionuclide Inventory Worksheet I - -

XL Frad and Templat lal'ffm
Fuel Name PNL. MOX STAR 4

SNF ID# 434
Fuel Units & Descr 1- SCRAP
Heavy Metal Mass SOL . EOL.0 06kg
ROD Storage Site INEEL

'Fuel decay start date: 1984
Estrnates as of 2010

Template (iWorst Case)
sremplate Bumup(MWd) 62.5

Template BOL Heavy Metal Mass (MI): 0 001o86865

Estimated
Canister usage

18'x15,
0 007

-1 -

I

II1. Estiseates - - I

Template Decay Time: 25 years _

x. - Xb - - b Y. Yb I Gamma Sources

_- . Photon I Total

CIUMWd From INoinal Boundig Fuel Initial Actrvity Nominal Fuel Bounding Fuel .. Energ , Photons/sec

Radionuclide <I Template ' Fuel Bumup (MWd)O Bumup (MWd)' (Ci) - - Inventories() Inventories(CI) Group (bounding)

Ac-227 1 9648E-06 57.02 57 02 0.00E+00 1 12E-04 - 1.12E-04 Avg MeY

Am-241 78064E+00 57.02 5702 000E+00 445E+02 445E+02 00150 9543E.13

Am-242m 1.7632E-( t 01E+00 1 01 E+C0 Io 0250

Am-243 1 57 02 0 00E+00 9 31 E-01

c3-6

5702 0OOE+00 690E+00
57 02 57 02 n 00E0nn 1 3
cl vo - , vo U wsw . .

57.02 57 02 0 00E+D0 6 3
0 0850 9963E+12
01250 8 665E+12
022s0 8 464E+12E-41 57 02 57.02 11

1 0466E+02 57 02 57.02 E+03 0.3750 3 567E+12
. _ . _

Cs-134 9 8289E-03 57 02 57.02 0 0

Cs-135 4 3976E-04 57 02 57 02 0 0

ZCs-137 2 6526E+01 - 57.02 57 02 0 0

Eu-154 27975E+00 57.02 5702 00

Eu-155 27881E-01 57.02 5702 00

Fe-55 42151E+00 57.02 5702 oe
_, 3 4.2599E-01 57.02 57 02 0 C

S1-129 1 0618E-05 5702 5702 00
WiX- 1.1426E+00 57 02 57 02 0.e

Np-237 1.5647E-04 57.02 57 02 0.0

Pa-231 2.8624E-06 57 02 57 02 0 I

Pb-210 92770E-09 57 02 57.02 01C

Pm-147 2.3690E-01 57 02 57.02 0 C
Pu-238 -61800E-01 5702 000 15

- Pu-239 -4 280E-02 57 02 000 1 I
Pu-240 .30095E-01 57 02 0 00 2 3

Pu-241 -7 4000E+01 57 02 0 00 6 1

Pu-242 -1.1381E-04 57.02 000 I1
Ra-226 32167E-08 5702 5702 0C

Pa-228 5 9024E407 57.02 57 02 012

60E-01 0.5750 5 690E+13
2.51 E-02 I o0S00 3429E+12

E+00 1 51E+03 1.51E+03 1 12500 4450E+14
E+00 1 60E+02 1 60E+02 I

00E+00 1 59E+01 1S59E+01 I
00E+00 2 40E+02
00E+00 35000 2.051E+05

5 000 8 726E+04
70000 1 002E+046 52E+01

3 8 92E03 11 0000 1 148E+03
1 63E-04 1 63E-04

08E+00 5 29E-07 529E-07
XJ. .UO 1.~j+J ".io~ I %

00E+00 1 35E1t+01 548+U1
154E+014E+01 0 00E+00

78E+00 0 00E+00
38E+00 00

1 03E-02
E-06 1 83E-06

3.37E-05 3 37E-05

Ru-i 06 3 914 OC(OuE+00 2.23E-04 223E-04

I
I.-

I
I
L.-

Se-79
Sn-126
Sr-90
Tc-99

702 57 02 000E+00 1 09E802
57 02 57 02

E+01 57 02 57.02 1.43E+03

E-03 57 02 3 86E-01

Th-229 112398E-06
Th-230 41442E-06
Th-232 6 0208E-07
Tt-208 9 6478E-05
U-232 2 61 03E-04
U-233 3 6128E-D4
U-234 1 2788E-02
U-235 S 7486E-04
U-236 2 3485E-04
U-238 1 15818E04

57 C 7 07E-05 7 07E-05
E+Oi 2 36E-04 2 36E-04

57.02
0 OE+00 3 43E-05 3 43E-
0 0uE+00 5 50E-03 5.50E-03
0 OE+00 1 49E802 1A9E-02 Thermal Power

0 O0E+00 206E-02 2.06E-02 INominalHeat Bounding
0 OOE+00 729E-01 7.29E-01

57 n0 5 Iv-F.w" 3i8EF-02 328E-02

I
-

I Output Heat Ouqtpu

I (Wat) ' (wft~ts) - -

1.7E02 128E+.02

Total Total

Y -90
Wf thor RadinnuicI~des

2 5

JTem te Selection ,imar.Bmurs
Template Selection Summary

From SFD
Reactor Moderator UGHTWATER

Fuel Cladting 55T
SOL HM Constituents Pu arid U

S OL En-nchment %

I- Bunn Summary (Wd)'
Suma From SFD

iominal
t t Boun-ding

rc h-

2t5702 0008.00 1.34E-02 1.34E-02

2 5702 642E-06 661E-03 661E-03
2 57 02 000E+00 1.43E+03 1 43E+03

- 4 wE+03 4 OOE+03

O3secks"-

Basis for Parameter Differences:
car)

ccnel Tnstue bdnl tcloely ra"d any extr a tesretlbe to lh. st Case latee wa# Lad.
(W..g

Estimated

57
57

Basis for buumup used In estimate:

qorrinat eminp tet equalto bordsng t aSat .
tkudNg irsnuip eslatled by assurirg EOLt heavy mset mass was twe EOL

Estimated EOL HMIGtven -OL. HM
Estimated Bumupl

Given BumupBumup muttioler

i Nomial 1 1421 I 591 64

i IVBoundi 1421
L- 'Reactor shutdown, core removal storage. stappbig or other date confirming fWat Irradaton ceased for fuel

I *
5
Total t Wr fo r all Wuel assodated with this wortksheet must be dhvded tby SOL heavy metal mass to get specific buMUP values (MWdIvn)

I.-, DOE/SNF/REP.078
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Fuel Radionucihde Inventory Worksheet
LFued ad Template Infoliwauica ..:i

Fuel Name. PNL MOX STAR 5
SNF ID 8 435

Fuel Units & Desce 1- SCRAP
Heavy MetalMass BOL- EOLO 139kg
ROD Store Site. INEEL

Fuel deay start date
Estimates as of.

Template: (Worst Case)
3
Tempbalte Bumup(MWd)

Template S0L Heavy Metal Mass (MT): 0 0011
Temnoate Decay Tire: 25

Estimated
1985 Canister usage
2010 18 xt5

_ 007

II. Fstimates S m X x. b Y. Yb Gamms Sources
.-L . . . . * Photon Totall

CIlMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonsisec
Radionuclide Template Fuel Bumup (MWdf Bumup (MWdp CiD Inventories(CI) knventones(Ci) Group (bounding)
Ac-227 t9648E-06 13210 13210 0OOE+00 260E-04 260E-04 Avg MeV
Am-241 78064E+00 13210 13210 OOOE+00 103E+03 103E+03 00150 2212E+14
Am-242m 1-7632E-02 13210 13210 0OE+00 2 33E+00 2.33E+00 00250 43Ei3E813
Am-243 1.6336E-02 132 10 13210 OOOE+00 216E+00 2.16E+00 00375 3s11E+13
C-14 1-21tOE-01 13210 13210 000E+OO i 60E+ot I 60E+01 00575 5338E+I13
Cl-36 2.2849E-03 13210 13210 OOOE+00 302E-01 302E-01 00850 2308E+13
Cm-243 1 1046E-03 13210 13210 0O0E+OO 1 46E-01 1.46E-Ot 01250 2007E.13
Cm-244 24704E-01 13210 13210 OOE+00 3.26E+01 3.26E+01 0.2250 1961E+13
Co-60 10466E+02 13210 13210 O0E+00 138E+04 138E+04 03750 8264E+12
Cs-I34 9 8289E-03 132 10 132 10 0 OOE+00 1.30E+00 1 30E+00 05750 1 318E+14
Cs-135 43976E-04 13210 13210 OOE+00 581E-02 581E-02 08500 7943E+12
Cs-137 26526E+01 13210 13210 OOOE+O0 350E+03 350E+03 12500 1031E+15
Eu- 54
Eu-i 55
Fe-55
H-3
1-129
Kr-85

2Z7975E+00 132 10 13210 0 OE+00 370E+02 3.70E+02 1 7500 2.498E+11
3 68E+01 3 68E+01 22500 S 427E+09

2.7500 4 648E+08
3500O 4 752E+05

t U1426E+00 13210 132 10 OOE+00 Mt
NO-237 t 5647E-04 132 10 13210 0 OOE+00 2.07E-02 2 07E-02
Pa-231 2 8624E-06 132 10 13210 0 OE+00 3 78E-04 3 78E-04
P5-210 92770E-09 13210 13210 0 8E+00 t23E-06 1.23E-06
Pm-147 2 3690E-01 132.10 13210 0 0E+00 3t3E+01 313E+01
Pu-238 -1800E-01 132.10 000 357E+01 0 OE+00 357E+01
Pu-239 -4 8280E-02 132.10 0 00 4 32E+00 0 OOE+00 432E+00
Pu-240 -3 OO95E-01 132Z10 0 00 5 52E+OO 0 OOE+OO 5 52E+00
Pu-241 -7 4000E+01 132.10 000 1 42E+03 000E+OO 1 42E+03
Pu-242 -1 138tE-04 132.10 000 2 39E-02 8 86E-03 2 39E-02
Ra-226 32167E-08 13Z10 1 32t 00OE+00 425E-06 425E-06
Ra-228 5 9024E-07 132 10 132.10 0 0oE+oo 7 80E-05 7 80E-05
Ru-106 39140E-06 13210 13210 OOE+00 517E-04 517E-04
Se-79 1 9184E-04 132.10 132.10 0 OOE+00 2 53E-02 2 53E-02
Sn-126 1 6671E-04 3210 132.10 O.OOE+OO 220E-02 2 20E-02
Sr-90 2 5126E+01 132 10 13210 0t OOE+OO 3 32E+03 3.32E+03

L

Tc-99 132 10 132.10 O.O0E+OO 8 94E-01 8 94E-0t
E 132 10 O.0E+OO 64E-04 I 64E-04

04 5 47E-04

T--208
U-232
U-233

9 6478E-05
2 6103E-04
3 6128E-04 132 10 0 OOE+00

132 10 OOOE+00U-234 1.2788E-02 13210

Theimal Power
Nominal Heat Bounding
I oup Hea Output
, (Watts) (Wafts)

2.98E+02 2.96E+02
Total Total

U-235 5 7486E-04 132.10 13210 1.20E-04 761E-02 761E-02
U-236 2Z3485E-04 132.10 132.10 0 OE+00 3 1OE-02 3atOE-02
U-238 1 1581E-04 132.10 132.10 1 49E-05 1 53E-02 1.53E-02
Y-90 2 5126E+01 132.10 132.10 0 OE+00 3.32E+03 3.32E+03
Other Radionuclides 9.26E+03 9.26E+03
ItL TC plate Selectiol Summary. Buarmp dary and Cbec .

Template Selecton Summary .- . I
From SFD Used iash for Parameter Differences:

Reactor Moderstor LIGHT WATER MOr )
Fuel Cladding SST SST/cMnel T wlW bdn1 dosely mat any eist" wewilaa thVelIre worst case tem ass usd

0OL HM Constituents Pu and U U. Th. & Pu
sOL Enrichment % 0 to 100

Bumtup Summary (UWd) Basis for bumup used in estimate:
From SFD Estiaated

Nomenal 132 10 N1m- m ia p setequallo dng bum
Boundin 132 10 StOia bSumtO estmated byassumt BOL heas metal mass twice EOL

Checks

Estimated Bumup/
Biarup ttutiOpl7 Giveni Burmp Estated EOL HMtGiven EOL Hal

Nominal 1421 5914
Sounding 1421 _ ..

L

Reactor stdown, core removal, storage. slhppkng or other date conimmneg the1 bradIation ceased for tuef

Total bumrup for an fuel associated with this wofihseet must be dvided by sOL heavy motel mass to get specific burnup values (MWdMTI)

DOEi'SNF/REP-078
Revision 0

Marnh 2003
PageC-138 o -581



F:... Rndrnnouimldel Inventory Worksheet . - . I

13. Fuel and Template Infornmiioi_ _A

%Fuel Naie PNL MOX STAR 6
s SNF ID t 436

Fuel Units & Deser 1 - SCRAP

Heavy Metal Mas OL , EOL0O 069kg
I ROD Storage Site INEEL

'Fuel decay stast date 1985
Estimates as of. 2010

Template (Vvorst Case)
'Template Bumup(MWd): 62.5

Template 9OL Heavy Metal Mass (MT) 0 00186865

Estimated
Canister usage

18'x15'
007

- 1I.~slonmives ~-' m - ax b Y. Yb Gamma Sources

I
I

I, ~ , I I I.

CVIMWd From I I Nominal Bounding Fuel initial Activity Nominal Fuel, Bounding Fuel

Radionuclide - Template - -- Fuel Bumuip (MWd)' Bumup (MWdp -(Ci) -_ Inventories(CI) hIvenotries(CI)

Photon Total -
-Energy Photons/sec

Group (bounding)

Avg MeV
00150 1 096Et14
0 0250 2176E+13

AC-227 1 9648E 65 57 0 Out:+W

Am-241 65 57 0 OOEC00 5
1

Am-242m
Ari-243

65.57 65 57 0 C E+00

65 57 65 57 07E+00 0 0375 1 941E+13

1 2101E-01 65 57 E+00 7 94E+00 I 0 0575 2 650E+13

2 2849E-03 65.57 E+00 50E-41 1.50E-01 I 00850 1146E+13

1.1 046E-03 .+00 7.24E-02 7.24E-02

Cm-244 2 4704E-01 0OOE+00 1 62E+01

Ca-60 1 0466E+02
Cs-134 9 8289E-03
Cs-1 35 4.3976E-04

0 OOE+0O 6 86E+03
65.57 0 WE+00 6 4
65 57 0 00E+00

Cs-137 65 57 0 OOE+00

O B500 3 943E+12
12500 5-117E+14
1 7500 1t240E+1 1

Eu-154
Eu-1 55

65 57 65 57 0 E+02

65.57 65 57 I 83E+i-0i 27500 2.694E+Y0

Fe-55 4.2151 E+00 65.57
J 1 -13 4 2599E-01 65 57

I-129 1 0618E-05 6557
Kr-85 11426E+00 65 57
Np-237 156471-04 65 57

Pa-23' 2 8624E-06 65 57
Pb-210 9.2770E-09 65c57
Pnm-147 2.3690E-01 65 57

Pu-238 161800E-01 65 57
Pu-239 -4 8280E-02 65.57

+02 2 76E+02 2.57 2307E+05
2 79E.10 2 79E+01 3 'OuO 2A^SE+OS

E+00 6 96E-04 6 96E-C
0 OOE+00 7 49E+01 7 A

6 557 0 00E+00 1 t
65.57 0 00E+00
65 57 6 08E-07 6.08E-07

I 55E+01 155E+0165.57
0 00E+00 1.77E+01
0 00E+00 2.15E+00

PU-242

__ Ra-226
lta-228

- Ru-106
6-_79

Sn-126

I Sr-90

Th-229
Th-230

I Th-232
II T-208
i U-232

U.-233
11-234

-3 0095E601
-7 4000E+01
-1 1381E-04

65 57
0 00 7 056+02 0 00E+00 7.05E+02
000 1.19E-02 440E-03 1 19E-02

65 57 0 00E+00 2 11E-06 2 11 E-06
65 57 O00E+00 3 87E-05 - 3 87E-05

2 74E+00 0 00E+00 2.74E+00

65 57 65 57 00

169164E-04 65 57
1 6671E-04 65 57

2.5126E+01 65 57
6 7678E-03 65 57
12393E-06 65 57
4.1442-06 65 57

655
.+00 2 57E-04 2 57E-04

E+00 1 26E-02 1.26E-02
E+00 1 09E-02 1 09E-02
.+00 1 65E+03 - 1 65E+03

65 57 0 00E+00 4 4
65.57 000E+00 8 1
65.57 0 00E+00 2 i

17 65 57 65.57
6 6557 65 57

0 006E+
0 006E+

3 95E-05
6.33E-03

65 57 65 57 0 00E+00 1.71 E-02 1.71 E-02

65 57 65 57 0 00E+00 2.37E-02 2.37E-02
65 57 65 57 0 00E+00 - 8 39E-01 8 39E-01

I Thermal Power
Noinuu HHeat Bountpung
. .< Outpurt 7 Hea~t output

y-90
t- Other F

T I .T9

-I

I I

U ,

S 7486E-04 65 57 65 57 5 94E-05 3 78L-E

23485E-04 65 57 65.57 0 00E+00 1 54E402

11581E-04 65 57 65 57 7.39E-06 7 60E-03

2 1 54E-42 1.4402 1t.7E.02
7 60E-03 Total Total
1 65E+03

Ides
+01 65 57 65

9 ary. and Checks t

G .-

1
60E+03 4 60E+03

E4u^3

motor Moertorr
Fuel Cladding

HA Constituents
)L Fnrkh-mt %

-Ued 1BWasis tor renter
IWaMi Ca..)

SST/Inconel Te kid ftl closely matds a t e empelates. teore te worst case Wilpale was used

U Th A &Pu
- 010 100 j b

~~~Basis for burnup, used In estimate:p Sumary (MWd)'
From SFD |

NoSl1
-. Bonin

Estimated

65.51
65.57

Nw" turp sle equAl b boiadaig iawin
8mdg wmW pesma by bssumin; SO1L heav mebal mast as Ice E60

.

v

Estimated Eumupt
Given BurnupBumup Multiplier Estimated EOL HMtGhen EOL HU

I9 04 .1
I Nominalr 1421 -

Bounding 14.21 I

e 'aRor Ooshcn. (core removal. storage. shipping or oter date conmng hat ntrraation coaed tor fel

b9i b4l

sTotal bunvup tof aft tuel associated with a sworksheet must be d vided by 0OL heavy metal mass to gel specfic bumup values (NMI.dIMT)

- DOE/SNF/REP-078
Revision O

Marc.h 2003
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Fuel Radionuclide Inventory Worksheet
L Fud and Template Infmrmetonlan

Fuel Name PNL MOX STAR 7
SHF tD *: 422

Fuel Units A Deser: 1 - SCRAP
Heavy Metal Mass, BOL. EOLO.348kg
ROD Storage Site: INEEL

'Fuel decay start date: 1985
Eatimates as of: 2010

Tamplate (IWorst Case)
'Template Bumup(MWrd): 62 5

Template SOL Heavy Metal Mass (MK): 0 00186865
Template Decay Time: 25 years

Estimated
Canister usage

18'xtS
I 007

H. Esiumates .- ' m X. X. b Y. Yb Gamma Sources
^ - Photon -- Total.

Ci/AMWd From Nominal Bounding Fuel Initial Activity Nommnal Fuel Bounding Fuel Energy Photons/sec
Radionuclide Template Fuel Burnup (MWd) Bumup(MWd)

2  
(Ci) Inventories(CI) Inventones(aC) Group (bounding)

Ac-227 I 9648E-06 330 72 330 72 0 OOE+00 6 50E-04 6 50E-04 Avg MeV
Am-241 78064E+00 33072 33072 OOE+00 258E+03 2.58E+03 00150 5.538E+14
Am-242m 1 7632E-02 330 72 330.72 0 OOE+00 5 B3E+00 5 83E+00 0 0250 1 097E+14
Am-243 1 6336E-02 330.72 330.72 0 OOE+00 5 40E+00 5 40E+00 0 0375 9791E+13
C-14 1 2101E-01 33072 33072 OOOE+00 4 OOE+01 400E+O1 00575 t.E36-.14
C1-36 2 2849E-03 330 72 330 72 0 OE+00 7 56E-01 7 56E-01 00850 5.779E+13
Cm-243 1 1046E-03 33072 330.72 0 COE+00 3 65E-01 3 65E-01 01250 5026E+13
Cm-244 2 4704E-01 33072 330.72 0 0OE+00 817E+01 &17E+01 02250 4909E+13
Co-60 1 0466E+02 33072 330.72 00OE+00 3 46E+04 3 46E+04 0 3750 2.069E+13
Cs-134 9 8289E-03 330 72 330 72 0 OOE+00 3.25E-..00 3.25E+00 0 5750 3.300E.14
Cs-I35 4 3976E404 330 72 330.72 0 OOE+00 1 45E-01 1 45E-01 0 8500 1 989E13
Cs-137 26526E+01 33072 330.72 0 OE+00 877E+03 &77E+03 12500 2581E+15
Eu-I 54 2 7975E+00 33072 330.72 0 OOE+00 9 25E+02 9.25E+02 1 7500 6.253E.11
Eu-1 55 2 7881E-01 330 72 330.72 0 OOE+00 9.22E+01 9.22E+01 2.2500 1.59E+10
Fe-55 4 2151E+00 330 72 330.72 0 OOE+00 t.39E+03 1.39E+03 Z.7500 1 164E.09
H-3 4 2599E-01 33072 330.72 0 OOE+00 1 41E.02 1.41E+02 35000 1190E+06
1-129 1 061BE-05
Kr-85 1t

330 72
330 72
330 72
330 72
330 72
330 72

330.72 0OOE+00 351E-03 351E-03 5 0000 S 061E+05 UI3.78E+02 7 0000 5.811E+04
11 0wo 6659E+03

Pm-147 2 3690E-01 330.72 0 OOE+00 7 83E+01 7.83E+01
Pu-238 -81800E-01 33072 000 8 94E601 0 OOE+00 8 94E+01
Pu-239 -4 8280E-02 330 72 0 00 I 08E+01 0 OOE+00 1 08E+01
Pu-240 -3 0095E-01 33072 0 00 1.38E+01 0 OOE+00 1.38E.01
PU-241 -7.4000E+01 330 72 0 00 3.56E+03 0 OOE+00 3.56E+03
Pu-242 -1.1381E-04 33072 000 5.98E-02 2 22E-02 5 98E-02
Ra-226 3 2167E-08 330 72 330.72 0 OOE+00 1 064-05 1 06E-05
Ra-228 5 9024E-07 330 72 330.72 0 OOE+00 1 95E-04 1 95E-04
Ru-t06 3 9140E-06 330 72 330.72 0 OOE+000 29E-03 I 29E-03
Se-79 I 9184E-04 33072 33072 OOOE+00 6,34E-02 6.34E-02
Sn-126 1 6671E-04 33072 33072 0OOE+00 551E402 5S1E-02
Sr-90 2 5126E+01 33072 330.72 0 OOE+00 8.31E+03 8.31 E+03
Tc-99 6 767BE403 330.72 330 72 0 OOE+00 2.24E+00 2.24E+00
Th-229 I 2398E-06 33072 33072 OOOE+00 4 lOE-04 4.10E-04

L

Th-230 4 1442E406 * 330.72 33072 OOE+00 t37E-3 1.37E-03
Th-232 33072 330 72 0 OOE+600 99E-04 1.99E-04
TP208 U
11-232 261
U-233 3 61
tJ-234 1.27
U-235 5 74
tJ-236 2 34
U1238 1S

330.72 330 72 0 OOE+00 3 19E-02 3.19E-02
330.72 330 72 0 00E+00 8 63E-02 8 63E-02 Thermal Power
330.72 33072 0006.00 1.19E401 1.19E-01 INomnmal NHat Bounding

1423E+00 4.23E+00
90E-01 90E-01
77E-02 7.77E-02

3 83E-02 3 83E-02

u Outpt HeatOutput
(Wafs) - ' (watts)
7.38E+02 7 42E+02

Total Total

-

I Checkss -- $ <' &-t"E't'
Temrptate Selection Summary

From SF0
Reactor t~o KE AE

Fuet Cladding SSTER
BOL HM Costltuenut

PtM 0i-.

uAt 1 P..i -trPrner Chnres-.-4 - 1--.- -.
(Wari Ca)

SSThAconet Thisle didWnt do"ely sa" any ex bti terbies therrre le wast ase temLat was usla
U. Th. & Pu

U
U

nt.IM. - .1 - -_ I _ _ _ _ 5

Burnup Summary (AWd)__ Basis for burnup used in estimate:
From SF0 Estimaded

Norinal J 330 72 jNwa thwm4 set eqlal t^o ba*V trup
Bounding I j 330 72 B"&V haruti estisaWed by assurrini 80OL heavy .tiei mass was tw EOL

lChecks -

Estkmated Bumup/
Given BumupBumup Multislier

Nrominal
BoundmngI

Estimated EOL HW(G2ven EOL HM
I 6164

'Reactor shutdown, core removal storage. shiapperg or rhr date confirmng tiat irradraton ceased for fuel

'Total burnup tor at fhel assoalted with ths worksheet must be dvided by BOL heavy metal mass to get specfic burnup values (MW8MlT)

OOEJSNF/FiEP-078 

March 2003

RevisIon 0 

Page 0-140 of 0-581
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Fuel Radionuclide Inventory Worksheet -

f Felsand uiTernplate Informsaii

I Fuel Name PNL4-3
SNF ID &420

Fue Units & Der 6-ROD -
HeavyMetal Mass BOL , EOL.0064kg

I ROD Storage Site INEEL

IU.EsAtimtes IIm

'Fuel decay stat date
Estimates as of:

Template: (Worst Case)
rTemplate Bumup(MWd)

Template BOL Heavy Metal Mass (MT): 0 001
Template Decay rane 35

Estimated

1969 Canister usage-
2010 18'x15t

r 044

xn xb b Yn Yb I Gamma Sources

I - IPhoton , . Total

. I
.'CVMWdFronm Nominal . Bounding Fuel Initial Activity NomalFuel BoundngFuel

Radionuclide .'' 'Template ' Fuel Bumup (MWd) Bumup (MWd) (Cl)n ~ Inventories(CI) lnventoriea(C4)
Energy 'Photons/sec

- Group (bounding)
_ _

Arm-241
923D72E4 61 i 6101 000E+00 1 41E-04 1 41E-04 Avg I
c oul ocv u

8 4448E+00 61.01 61C
Am-242m
Am-243
C-14

1 6848E-02 61.01

1. 61 01 0O0E+500 7.38E+00 738E+00 I 00575 2045E+13
6101 0OOE+00 1 39E-01 1.39E-01 I O0085 7982E+12

61 01 61 01 0 DOE+00 5 29E-02 529E-02 I 01250 6 256E.12
1.6848E-01 61 01 61 01 0 O0E+00 1 03E+01 1.03E+01 I 0 2250 6 915E.12

Co-60 2 8086E+01 61 01 61 01 0 OOE+00 1.71E+03 1.71E+03 0 3750 2958E+12
A_ s a

I %.5-1L4
i Cs-135
I Cs-137

**,- -Eu-154

3 4148E-04 61 01 61 01 0 OE+00 2 08E-02 2 08E-02
4.3976E-04 61 01 6101 0 0OE+OO 2 68E-02
2 1049E+01 61 01
1.2500E+00

tU-155 2250 6 737E+08

Fe-55

I i ND-237

3 OOE+00 79E+01 1 79E+01 I 2.7500 1 899E+08
O OOE+00 1 48E+01 I 48E+01 3-5000 1 519E+05

6101 61.01 0 OOE+00 6 48E-04 6 48E-04 5 000 6 453E+04
61.01 61.01 0 OOE+00 3 65E+01

1 5668E-04 61 01 61.01 0 OOE+00
Pa-231 2 8656E-06 61.01

3 65E+01
9 56E-03
1 75E-04
I 46E-06

1 03E+00

7ODDD 7 739DE+03
l1.00 8 455E+02

lPb-210
Pm-1 47

Pu-238Pu-239
Pu-240
Pu-241
Pu-242

|Ra-226L Ra-228

2 3918E-C
I 6900E-C

O OOE+00 65E+01
0.00 2.OE+00 0E OOE+00 2 OOE+00
000 2.55E+00 OOE+00 2 55E+00

61 01 0 00 6 56E+02 0 OOE+00 6
-11 381E-04 61 01 000 1.10E-02 4 09E-03
6 4400E-08 61 01 61 01 0 OOE+00
5 9952E-07 61 C

1.tOE-02
3-93E-06
3 66E-05
5.22E-05

17E-02
Ru-i 06
Se-79

85526E-07

Sn-126 1.6671E-04 61 01 6101 0 O5E+00
Sr-90 1.9799E+01 61 01 61 01 0 0DE+00
Tc-99 6 7678E-03 61 01 6101 0 OOE+00
Th-229 1 7488E-06 61 01 61 01 0 OE+00
Th-230 5 8704E-06 61 01 6101 0 OOE+00
Th-232 6 0208E-07 61 01 61 01 0OOE+00
Ti-208 8 7573E-05 61 01 61 01 OOE+00
U-232 2 3706E-04 61 01 61.01 0 ODE+OO
U-233 36128E-04 6101 61.01 OOE+00
U-234 1 2788E-02 61.01 61.01 0 OOE+00
U-235 - 5 7486E-04 61.01 61.01 552E-05

1 02E-02 1.02E-02
1t21 E+03 1.21E+03
4 13E-01 413E-01

5 34E-03
Thermal Power

Nominal Heat Bounding
Output Heat Output

3 51 E-02
U-236 2 3485E-04

i U-238 1 1581E504
Y-90 1 9804E+01

351 E-02 (Wats) ^ (Wafts)
1 43E-02 6.01E.01 6_ 05E,01
7 07E-03 Total Total

61 01 0 OOE+00 121E+03 1 21E+03
3 76E+03 3 76E+03

I l Template Selection Summary

J Reactor moderato. FrmS
Is I ed .. sST -. ~5

Basis for Parameter Differences- -

(wont Ca)
SSTArIconei -

BOL HM Constituents Pamt
I OL Enrchm nt I

Basis for bumup used In estimate:Burrup Summary (MWd)a I '

From SFD
Nominal

Bounding|

l~hec.

I
Estnutead

61 01 " -4 J - 99 1 Dat~ b ~ n i t q a 8 8 d t biert

iEasti ter, esisatrd by asaistwg 60L heavy pretal rrass was twice EOL.

Estmated EOL HIl/Given EOL HM
89651641

Esttaed Bumup/
Burnup Mulif ier Gren Bumup

NomhSa _ 1421
1421 -unl .5|

'Reactor srtdown. Core removal. storage, shipping or otter date confirmrg that Irradabon ceased tor huel

'TotaL blWmup for at uet associated wifh ths wokSteet must be divided by DL heavy metal mass to ge specitic bUnxV values (MWd'T) -

tDOE/SNF/REP-78
Revision 0

March 2003
Page C-141 of C-581



Fuel Radionuclide Inventory Worksheet
L Fuel and Templaten4 Inf un I,

Fuel NHam: PULSTAR- BUFFALO (6%RODS)
SNF ID t# 174

Fuel Units & Desce 24. CANISTER OF RODS
Heavy Metal Mass: BOL.254 671kg. EOL.252202kg
ROD Storage Site: INEEL

'Fuel dmcay start date: 1978
Estimates as of: 2010

Template. PWR (Light Water. Zir. 0 to 5%, U)
'Temptate Bumup(MWd): 61.92

Template BOL Heavy Metal Mass (Mt): 0 00176911
TAI F A . or,

Estimated
Canister usage:

18-x10
r 200

FSII.mA st K.'r. 3 m x Xb b Y. Yb Gamma Sources

Photon Total
CLFMWd From, Nominal Bounding Fuel indisal Activity Noninal Fuelt, Bounding Fuel Energy Photons/sec

Radionuclide . Template Fuel Bumup (MWd)W Bumup (lMtWd)' (Ci) lnventories(Ci) lnventorles(Cl) Group (bounding)
Ac-227 66376E-10 2,34847 2,54671 000E+00 1.56E-06 1 69E-06 Avg MeV
Am-241 1.3144E-01 2,34847 2,54671 000E+00 309E+02 335E+02 00150 1732E+14
Am-242m 3 0039E-04 2,348 47 2,546 71 0 00E+00 7 05E-01 7 65E-01 0 0250 3 06E+13
Am-243 6-2629E-04 2,34847 2.54671 0 OOE+00 I 47E+00 1 59E.00 00375 3 395E+13
C-14 47965E-05 2,348 47 2,546 71 000E+00 1 13E-01 1 22E-01 00575 3703E+13
Cl-36 8 0297E-07 2,34847 2 54671 0 00E+00 I 89E-03 2 04E-03 0 0850 1 962E+13
Cm-243 31993E-04 2,34847 2,54671 0 00E+0C 7 51E-01 815E-01 01250 1 433E+13
Cm-244 7.1851E-02 Z34847 2.54671 000E+00 1 69E+02 I 83E+02 02250 1 685E+13
Co-60 9 5220E-03 2,348 47 2,54671 0 00E+00 2 24E+01 242E+01 0 3750 72285+12
Cs-134 I 1662E-03 2.34847 2,54671 000E+00 274E+00 297E+00 05750 1661E+14
Cs-135 I 4433E-05 2,348 47 2,546 71 0 00E+D0 3 39E-02 3 68E-02 0 6500 3278E+12
Cs-137 1 7603E+00 2,348 47 2,546 71 0 00E+0C 4 13E+03 4 48E+03 12500 4 428E+12
Eu-154 4 5203E-02 2,348 47 2.5471 0 O0E+O0 1 06E.02 1150.02 1 750 9702E,10
Eu-155 7 1479E-03 2,34847 2,54671 0 00E+0C I 68E+01 1 82E+01 22500 1 792E+07
Fe-55 6 1919E404 Z34847 Z54671 000E+00 145E+00 1 58E+00 27500 2014E+07
F-3 3 6386E-02 2,348 47 2,546 71 0 00E+00 8 55E+01 9 27E+01 3.500 2 640E+06
1-129 9 8288E-07

5 3844E-C2
1 0546E005
1 1370E009
3 3624E-11I

L000E+00E 2 48E-02 2 69E402 111.0000 1 494E+04
1 47 2.546 71 0 00E+00 2 67E406 2 9gE-06

P5-210 2,-348 47 Z546 71 0 000+00 7 90E-08 8 56E-08
Pm-147 51211E-03 2,34847 254671 0000+00 120E+01 130E+Ot
Pu-238 8 0669E-02 2,34847 2,546 71 000E+00 1 89E+02 2 05E+02
Pu-239 1 1626E-02 2,34847 2.546 71 000E+00 273E+01 2 96E+01
Pu-240 1 5097E-02 2.348 47 2.546 71 0 O0E+00 3 55E+01 3 84E.01
Pu-241 1 4567E+00 2,348 47 2,546 71 0 00E+00 3 42E+03 3 71 E+03
Pu-242 64260E-05 ,34847 2,546 71 0 00E+00 1.51E-01 1 64E-01
Ra-226 11392E-10 2,348 47 2.546 71 0 00E+00 2 68E-07 2 90E07
Ra-228 51841E-12 2,34847 2.54671 000E+00 1224-08 1 32E-08
Ru-106 59012E407 2,34847 2,54671 000E+00 1 39E403 1 50E003
Se-79 1 2379E-05 2,348 47 2,546 71 000E+00 291E402 315E-02
Sn-126 25210O-05 2,34847 2.54671 000E+00 592E-02 642E-02
Sr-90 1 1630E+00 Z34847 2,54671 0 00E+00 2 73E+03 2 96E+03
Tc-99 39357E404 2,34847 2,54671 0 00E+00 924E401 1 00E+00
Tt-229 8 5691 E-11 2,348 47 2.546 71 0 00E+00 2 01 E-07 2 18E-07
Th-230 1 4493E408 2,348 47 2,546 71 0 00E+00 3 40E-05 3 69E-05
Th-232 5 2923E-12 2,34847 2,546 71 0 00E+00 1 24E-08 1 35E-08
TF-208 1 9202E407 2,348 47 2.546 71 0 00E+00 4 51E404 4 89E-04

L

U-232 5 2083E-07 2Z546.71 0 00E+00 1.22E-43
2,546 71 0 00E+0D 5 73E-05
2,546 71 0 00E+00 11 OE.01

Thermal Power
Nominal Heat Bounding

I Output ,-. Heat Output
(Wetts)' (Watts)

1 20E4-1
-1 4492E-06 2.34E
7 5759E406 2.34E
-2 6129E-07 2341

147 0 00 3 3DE-02 2 96-02 3 30E-02
147 2,546 71 0 00E+00 1 7E-02 1 93E02 6 44E.01 6 b8E+v01

147 0 D 8 05E-42 7I 98E4-C2 a 0S5E-2 Total Totai
1 1631E+00 2.34847 2,546 71 0 00E+00 2 73E+03 2 96E+03

Othler Radionuclides 397E+03 4 30E+03
ml. Ta te SalecticesSu .nirad . BuDn s . _ _ _ _ _ _ _ __at_ _ _ and J______

Template Selection Summary _

From SFD Used Basis for Parameter Driferences:
Reactor Uoderst:r UGHTIT WATER Ths Termp1 was tee br the 1 3 reasrost

Fuel Claddln .[ ZIRC ZIDC The le matches P^W Teirplals tt al bat ore parrler (& v7rFrerf makirg fWR a reasnoable
BOL HM Constituents U ma

BOL Enrlihmet %-I 5 96 o1 Oto 5

Bumup Summary (lWd Basis for bumup used In estimate:
From SF- Estamatad

S ommaYi d 2.348 47 N" Wm* rcalcAled rom tie traovy metal mass destroyed.
Boundmg- Zs,56 71 4.696951 6otv btnupq taks det tor SF0 (woerted to MN4t.

Chercks |

Estimated Burnup/
Bumup Multiplier Given Burrnup Estimated EOL HWGlven EOL HM

Nominal. 026 100
Bounding- 02184

U14

'Reactor shutdownr. core removal, storage, slgpping or other date confrimag VW meradation ceased for fuel
2
Total bumup tor all fuel associated with ths worksheet must be divided by 0OL heavy metal mass to get speafic bumup values (MWdMT)
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I Fuel RadionuclidL A. Fri and Teftte In r .. L tL Fuel N me FtLSTAR-N C STATE UNIV (4% ASSEMBUES)
SNFtDS 175

Fuel Units & Descr 25 - 5 X 5 ROD ARRAY
Heavy Metal Mass BOL8316 87kg, EOL-315 902kg

ROD Storage Sie- INEEL

e Inventory Workseet

i'Fue decay start date 2035
- Etantes as of 2010

Template PWR (Light Water, Zirc, 0 to 5%. U)

'Template Burmup(MWd) 61 92
Template OL Heavy mewt ass M a(T) 0 00176911

Temelate Decay Time - 5 years

Estimated
Canister usage

182X105

.

11. Estimates . - - X5. X_ b Y., Y. I Gamma Sources

-1I
T

-CiUMWdFrom N-, Nrnal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

Radionucride - Template - - Fuel Bumup (MWd) Bumup (MWdr - (Ci - - Inventories(Ci) Inventones(CI)

Photosn Toztal
Energy Photons/sac

*- Group - (bounding)
I Av. MeVAc-227 920 05 t,^^400L9 OO0Et+O0 z 17Ev

Am-241
AM-24i

920 05 1,840 09 - 0 O0E+00 2 00150 2626E.14
I 0250 6 048E.13920 05 1,840 09 0C

I 1711rt 920 05 1,840 09 1.1 SE+00 o 03.75 5-662E413

I C,14 4 8078E-05
L CI-36 8 0313E-07

CM-243 5 2003E-04

920 05 442E-02 885E-02 f 00575 5276E+13
7 39E-04 1.43E-03 00850 3332E413
4 78E-01 9 57E-01 1 01250 3.016E+13

920 05
920 05

Crr-244
rA ;A

1 5441E-01 920t05
1.3196E-01 920.05
9 6528E-01 920.05

1,84009 0 00E+00 1 42E+02 2.84E+02
1,840 09 0 0E+00 1 21E+02 243E+02
1,840 09 0 00E+00 8 88E+02 1 78E+03! Cs-134

Cs-135
L_ Cs-137

Eu-1 54
Eu-155

t Fe-SS
I H-3

J 1-129
*Kr-85

I Np-237

I Pa-2_1
; I Pb-21 0

Prn-147
I . Pu-23^

_Pu-239
Pu-241

i Pu-242
Ra-226
Pla-228

02250 2835E+13
0.3750 1.591E+13
0.5750 2933E+14
05500 6786E+13
12500 3156E+13
1 750 4 894E+11

1,840 09 0 00E+00 1
1.840 09 0 OOE+00 2920 05 4

920 05 1,840 09 I

1.1 680E-01 920 05 1,84009 2 56+C02 2 2500 2.56E+11

1.2760E-01 920 05 2 35E+02 2 7500 8 226E+09

1.1166E-01 1 03E+C02 2 05E+02

9 8288E-07
t9

0 05 1,840 09 0 00E+00 9 04E-04
0 05 1,840 09 0 00E+00 1.80E+02
0 05 1.840 09 0 00E+00 8 92E-03
0 05 1.840 09 0 00E+00 7 90E-07

91

1 81E-03
3 61 E+02
1.78E-02
1.58E-06
2.99E-09
1.85E+03

920 05 1.840 09 0 OE+00
920 05 1,840 09

E-02 920 05 1,840 C
i.

1.

E+01 1.74E+02
E+Ot 2.14E+011 1631E-02 92005

1 4919E-02 920 a 37E+01 275E+01

3 8130E+00 OOE+00 3 51E+03 7.02E+03

6 4260E-05 o0 oOE+00
1,8409 00 OOE+00
1,840 t9 0 OOE+00

6

3
5

91E-02 1.18E-01

920 05
920 05 1,840 0

Se-79
1 Sn-1 26
L Sr-90

I Tc-99

I J Th-229
Th-230
Th-232
Tt-208

L U-232

1 01E+03
2 28E-021 2380E-05 920 05 1.14E-02

2 5210E-05 2.32E-02 4 64E-02

t 8718E+00 0 OOE+00 1 72E+03 3 44E+03

1.840 09 0 OOE+00 3.62E-01
1,840 09 0 OOE+00 2.

2 05 1,840 09 0 00E+00
' 05 1,84009 0 0E+.00
S 05 1,840.09 0 08E+00

41

921
920 05 - 1t84009 0 00E+00
920 05 1,640.09 0 OE+O
fr(n ns; I PAn fl OOOE+00

-03 j Thermal Power

4I .- CS

-05 429E-05
E-02 7.58E-02
:E02 2.76E-02

iNorminai NW elounchn
- Output HeMdOutput
-(Watts) (Wat) -1 .. CY< ; ,

-1.4494E-06 920 05 000 27
1.840 09 0 0U-236

U-238
Y-90
Other Radionuclides

7.5646E-06 920 05 - -03 - 139E-02 I se4E+01 13E.0 -0

-2 6129E-V7 tivtt Ub E-01 I 02E-01 Toa OM oIal-2 6129E 07 920 05
1.8718E+00 920 05 00DE+00 1 72E+03 344E+03

3 82E+03 7 64E+03

Ii

IJIIj

-

Reactor Moderstorl LIGH WATER
Fuel Cldds RC

30. MM Constituents I U
BOL F-hmerent #1 4 025941269

UsW d Basis tor raran'e- r

R UGHTWATER - l

ZIRC

3s UL_
t..miir Sunrnarv IUWdI

2
I1Basis for bumuo used in estimate: -' - I

I---- -I

BoUIldN) 9FN-1md-g I

F wom SF i Eslmte

920 (X

1.840 09
_ r

laml bufsf cakiated from ta heavy rseta me desm"W
ladw bD assumd to be tae rora buMUa- - -

_ _ _ _I__ ___ _ 1 - - - - - -

EstimdtldBumupf
Burnup Lultiplier I Gtven!3urmiup j Estimhed .EOL HM/Given EOL HM I -

iNmnal 00E 1 001

I I Broundingi 017 _ __ _- - __

1 .Reactor shutdown. core removal storage. shipping or other date confirmng tlat irraMawn ceased lor fuel
2
Totai burnq for asl luel associated with tis worksheet must be tivided by BOL heavy metal mass to get speific bumup values (MWdMT)

iL
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Fuel Radionuclide Inventory Worksheet
L Fre tand Templatelx sOas >J

Fuel Name PULSTAR-SUNY-iUFFALO (6% ROOS)
SNF ID r 176

Fuel Units Descr 996 - ROD
Heavy Metal Mas 801=537 541kg EOL=499 92k9
ROO Storage Site: iNEEL

'Fuel decay strt date: 1965
Estinates as oe: 2010

Temptate, PWR (ight Water. Ztrc. 0 to 5%, U)
2
Template Bumup(MWd): 61 92

Template SOL Havy Metal Mass (MT): 0 00176911
. . -e . ..nne .1 years

Estimated
Canister usage

18"xlO'
i 296

11. Estimates in m X. Xb b y. yb Gamma Sources

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

Radionuclide Template Fuel Bumup (MWdO Bumup (MWde (Ci) Inventories(Ci) Inventones(C) Group (bounding)
Ac-227 8 7758E-10 35,707.51 71,41503 0 00E+00 3.13E-05 6-27E-05 Avg MeV
Am-241 1 4352E-01 35,70751 71,41503 OOOE+00 5 12E+03 I 02E+04 00150 3843E+15
Am-242m 2 8698E-04 35,707.51 71.41503 0 00E+00 1 02E+01 2 05E+01 0 0250 7749E+14
Am-243 6 2565E-04 35,707.51 71,415 03 0 00E+00 2 23E+01 4 47E+01 0 0375 7390E+14
C-14 47901E-05 35,707 51 71,415 03 000E+O0 1 71E+00 342E+00 00575 8 539E+14
CI-36 8 0297E-07 35,707.51 71,415.03 0O0E+00 287E-02 5.73E-02 00850 4.300E+14
Cm-243 25081E-04 35,70751 71,41503 000E+00 896E+00 179E+01 01250 2984E+14
Cm-244 4 9015E-02 35,707.51 71,415 03 0 00E+00 1 75E+03 3 50E+03 02250 3 687E+14
Co-60 25581E-03 35,707.51 71,415 03 OOOE+00 913E+0 1 83E+02 0.3750 1585E+14
Cs-134 4 0536E-05 35,70751 71,41503 0.00E+00 1 45E+00 289E+00 05750 3687E+15
Cs-135 1 4433E-05 35,707 51 71,415.03 000E+00 5 15E-01 103E+00 0.8500 5101E+13
Cs-137 13979E+00 35,707 51 71,415.03 0O0E+00 499E+04 998E+04 12500 5011E+13
Eu-154 20203E-42 35,70751 71,41503 000E+00 721E+02 144E+03 17500 1501E+12
Eu-155 17684E-03 35.70751 71,415.03 OOOE+00 631E+01 126E+02 22500 2416E+08
Fe-55 4 3136E-05 35,707 51 71,415 03 0005+00 1 54E+00 3 08E+00 o 27500 4950E+08
H-3 7 42E+02 1 48E+03 3 500O 5 097E+07

351E402 7 02E-02 5 0300 2 179E+07

35.70751 71.415 03 000OE+
E-09 35.70751 71.41503 0 OE+00 LI'U

U
Pb-210 8 5078E-11 35.707 51 71,415 03 000E+00 304E-06 6 08E-06
Pm-147 36531E-04 35,707 51 71,415 03 000E+00 130E+01 2 61E+01
Pu-238 7 4564E-( 7! OOE+00 2 86E+03 5 32E+03

O0E+00 4 1 SE+02 8 30E+02
OOE+00 5 40E+02 1 08E+03

Pu-241 90036E-01 35,70751 71,41503 000E+00 321E+04 643E+04
Pu-242 6 4260E-05 35,70751 71,41503 0OOE+00 229E+00 459E+00
Ra-226 2 2804E-10 35,707 51 71,415 03 0 00+00 8 14E506 1 63E505
Ra-228 5 2713E-12 35,707 51 71.415 03 0 00E+00 1 88E-07 3 76E-07
FRu-106 61160E-10 35.70751 71,41503 OOE+00 218E-05 437E-05
Se-79 12377E505 35,70751 71,41503 000E+00 442E-01 884E501
Sn-126 2Z5210E-05 - 35.70751 71.41503 000E+00 9004-01 1 80E+00
Sr-90 - 9 1667E-01 35.707 51 - 71.415 03 0 00E+00
TC-99 39357E-04 35.70751 71,41503 0 00E+00 1 41E+01 281E+01
Th-229 12057E-10 35,70751 71,41503 0 00E+00 431E-06 861E-06 �1�
Thr230 Zc43E48 35;707751 71;41503 00E+W 751E04 1 50E43
Th-232 S2S72E-12 35,707 51 71,415 03 OW0E+W0 1 89E407 378E407
Ti-208 1J7474E407 35,707 51 71,415 03 0 00E+00 6 24E403 1 25E402
U-232 4 7368E407 35,707 51 71,415 03 000DE+W0 I 69E402 338E402
U-233 Z-5097E408 35,707 51 71,415 03 0 WDE+W0 8 96E404 1 79E403
U-234 5 000DE0E5 35,707 51 71,415 03 0 WDE+00 I 79E+00 3 57E+00
U-Z'35 -1 4489E406 35,707 51 0 W 6893E402 I 76E402 6 93E4
U-236 - 75824E486 35,i70751 71,415 03 0 00E+00 Z-71E-01 5414
U-238 -26129E407 35,707.51 0 00 I 70E-01 1 61E-01 1704
Y-90 9 1699E-01 35J707.51 71,415 03 000E+W0 3.27E+04 65E0
Other Radfonucites -4 79E+04 9 5E0
1.T n SeSdectiomS n BnunuiuSaunmwr sndChecks +jW4 A

Template Selection Summary
From SFD Used Basis for Parameter Differences:

Reactor Moderator LIGHTWATER UGHT WATER < ThsTarnfe was d fer thb Id" reasors,
Fuel Cladin DRC ZaRC Ths kWl rimices PWR TenvtIl on1 at ut wle paramir (eiww mkkbg PwR a reas,,nabb

BOL HM Constituents U U math
0OL Enrichment % 5 965123648 O to 5

Bumup Summary (Wd)W -WBasis for bumup used in estimate:
From SFD I Estrm ted

Nominal | 3570751t unup eajaled Sthe heavy a irei mass destoyed.

Bounding | 71 415 03 burnm assuned to be tN"neald bunup.

!Checks

Thermal Power
Nominal Heat,- Bounding

Output, Hseat Output
(Watts) (Watts)
8.21 E+02 1 64E+03

Total Total

U,
L

Estimated BSrupf
Gtven. Ra-nrr

Nominal
Bounding I

Estimated EOL HMWGiven EOL NM
I t1 O1

'Reactor shutlkwn, core removal, storage, shipping or other dite cordimwig that Irradiation ceased or lusJ

'Total burnup tor all tuel assodated with ths woriksheet must be civided by S0L heavy metal mass to get specdhc bSrnu values (MW8MT)
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Fuel
jIL. Fuel an1d Te r iiaternfo ;.L Fuel Name RESIDUE FAILED PBF RODS

-3 SNF ID r 381
Fuel Units & Descr 1- DEBRIS
Heavy Metal Mass- BO1 ; EOL.1 109kg

| I ROD Storage Site INEEL

I Radionuclide Inventory Worksheet

'Fuel decay tart rdate: 1985
Estimates as at 2010

Template Pathfinder (Ught Water. SST. 60 to 1 00% . U)
5
template Bumup(MWd): 6 01

Template BOt. Heavy Metal Mass (IT) 000012882
Temolate Decay Time 25 years

Estimated
Canister usage

HIC
I 100

it. Estimates w - -r , m b Y. Gamma Sources

Pttoton Total
CVMWd From * Nominal BoundinglFuel IntfialActivity Nominal Fuel Bounding)Fuel Energy Photons/sec

* *Template ' Fuel Bumup(MWd)
2 

Bumup (MWdf (Ci) Inventories(Ci) , Inventonies(Ci) Group (boundmn)
o. O--,- A,, 1 , I Rt Al n t n nnF * I A91142 I t 4E-0 I A.. U.V

Radionuclide
Ac-227
Arn-241
Am-242mn
Arn-243

-1, _l I.WS ^ | - U WC I UU I CC>

w4 1047 61 1,047.61 0 00E+00 i
8 9052E-09 1.047 61 1,047.61 0 00E+00

1 07E-01

9 33E-06
1 03E-06
2 41E-01

9 8602E-10 1,047 61

II 51 _4
I. C11-36
I~ Cm-243

2 3045E-04 0 0575 1.929Y+13
1 28E-03 0.0850 1 166E+13

3 0 00E+00 3.32E-07 3 32E-07 I 01250 7.577E+12

Cm-244 300E00 3 56E4-6 3 56E-06 02250 1.001 t+13

CO-60
Cs-134

1.047 61 00E+00 2.76E+02 2 76E+02 1 0.3750 4.368E+12

1.047 61 1.047 61 3OE+00 912E-02
1.047 61 1.047 61 00E+00 318E-02 3

12E402 0.5750 7133E+13
18E402 0o8500

.+00 1.047 61 1,047 61 00E+00 1.92E8.
1 4982E-03 1,047 61 1,047 61 0 00E+00

Eu-155 2 8236E-03 1,047 61

Fe-55 1 7687E-02
I H-3 4 4043E-03

t 1-129 7.3195E-07
J Kr-85 7.8769E-02

I No?237 1 1484E-06

1,047 61 t 1 65E+01 27500 1215E+06
4 61E+00 3 5000 2.566E.02

7.67E-04 I 5 0000 2599wE+010 OOE+00 7 67E-04
I 0 OOE+00 25E+01 8.25E+01 7 0000 2.870E.00

t . ,i7 9 I 047 fl n OOF+OO 111 20E-03 120E 3 I 11 O" 3-220E-01
- 1 - ____ __ . ------

E-08 ; 1,04761 1.047.61 0 OOE+00 3 39E-05 39E-05
I Pb-210 24409E-13 1,047 61 1,047.61 0C

Prn-147 1 6331E-02 1,047.61 1,047.61 01

l ^ Pu-238 31947E-04 1,047.61 1,04761 01
Pu-239 6 6789E-04 1.047.61 1,047.61 0 1 7 OOE-01

Pu-240 8 692E-05 .+00 9 118E-02 9 I1 E-02
E+DO 121E+O 121E+00Pu-241

PU-242 1.047 61 0 OE+00 2 07E-06 2 07E-06
1.047 61 1.04761 008E+00 903E-10 903E-10

E-12 1.047 61 1,04761 000OE+00 &54E-09 i
* 7770E-07 1,047 61 1,047 61 I

Se-79 1.3225E-05 1,047 61
Sn-126 1 1493E4-5
S1-90 1 7321E+00

L_. Tc-99 4 6656E-04
Th-229 1 0110E-11
Th-230 1 1466E-10

1,047.61
1,047 61
1.047 61

1t20E-02 -- 120E-02
1.81E+03 1 81E+03

1.047 61 0 OOE+00 4 89E-01 4 89E-01
1.047 61 1,047 61 0OOE+00 1 06E-08 1 06E-08
1.047 61 1,04761 0OOE+00 120E-07

i n47 81 1 O47A1 6rOflF.0 jI Th-232 8 3245E-12
Ti-208 2 3860E-08
I U-232 6 4576E-08

t- --- - A -- ---

, ,V., A, , ,t,. ¢ U. V ww w
1,047 61 1.047 61 0 OoE+00
1.047 61 1.047.61 0 OE+00 6 77E-05 6.77E-{

AS7O n^r nn. nnt+e
U-233 3 I_2E49 1,0 6)51 ,0 I1.61 V.
U-234 3 7587E-07 1,047 61 1,047.61 0
U-235 -2.7761E-06 1,047.61 000 4
tl-236 1 6190E-05 1,047.61 - 1.047.61 0

D.OOE+OO

Thermal Power
Nominal Hema Bounding

Output Heat Outut

(Watts) wafs)
2.T0va01 2.0E.011

Total Total
I
I

L_
1111110,

OOOE+O

U-238
Y-90
nI,, F

-2.1554/- 7E Ut 04 6 - 000

1.7321 E00
Padbonuckiesvlxrcl .

E+03 2.13E+03 I

Frorn SF0 I Uased Bass for Parameter Differerces:I

Reactor M or IGHTWATER
Fuel Ciaddry SST

BOL HU Constntuentra L U
BOL Enricthment %

ULHGrWATER
-1- --S3T

nes Templtae wass inl Vt the blkitng reasoe
the lnd iahjes an al paramseters enceo emirktrieeltirauSST I

U

1 60tolOO 10 - I . -[3umuD SummarY fMWd)' Basis for bumup used in esimate:

From SFD Estam
Nominal _

P..uuw

Irmual hrtip Set eqWal lo timnl bqwa

iaing biuru rasled y ami BOL heavy Metal emm was tee tOU1 t1047-61
ny I 6.= , . . . .

| Estmnated Bumupt
Bumup Munttmer Given Burnup

10 121
10 121

Estaiated EOL HM/Givan EOL HU-
1 -1021orninal

Boundi

L Reactor shuldown, core removal. storage, shipping or other date coniflrming that Irradation ceased forfuel

a'otal burnup for al 'ue associated with f-is woriheet must be dvided by BiL heavy metal mass io get spedfic burnup values (MWdMIT)

L
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Fuel Radionuchde Inventory Worksheet -

L Fuel and Templak Int onin em A f
Fuel Name, ROBERT E. GINNA

SNF to #: 182
Fuel Units & Deacr: 40-14 X 14 ROD ARRAY
Heavy Meta Mass: BOL=15287.21og EOL.15126 928kg
ROD Storage Site INEEL

'Fuel decay start date 1972
Estimates as of: 2010

Template: PWR (tight Water. Zirc, 0 to 5,. U)
'Template Burnup(MWd): 6192

Template B0L Heavy Metat Mass (MT): 0 00176911
Temolate Decay Tie: 35 years

Estimated
Canister usage

Bare Fuel Transfer

H. Esurnates.s m X.l Xb b n Yb Gamma Sources

F Photon Total

Gt/MWd From ,, Nomiul Bounding Fuel Initial Activity Nominal Fuel, Bounding Fuel Energy Photons/sec
Radionuclrde Template Fuel Bumup (MWde Bumup (MWd)O (CI) knventorie(Ci) lnventories(C) Group (bounding)

Ac-227 8 7758E-10 154,660 60 218,499 95 0 00E+00 1 36E-04 1 92E-04 Avg MeV
Am-241 14352E-01 154,66060 218,49995 OOOE+00 222E+04 314E+04 00150 1176E.16
Am-242m 28698E-04 154,66060 218,49995 OOOE+00 444E+01 627E+01 00250 2-371E,15
Am-243 6 2565E-04 154.660 60 218,499 95 0 OOE+00 9 68E+01 1 37E+02 00375 2.261Et15
C-14 47901E-05 154,66060 218,49995 OOOE+00 741E+00 1 O5E+01 00575 2.613E+15
Cl-36 80297E-07 154,66060 218,499 95 000E+00 1 24E-01 1 75E-01 008s0 1315Et15
Cm-243 25081E-04 154,66060 218,49995 OOE+00 388E+01 548E+01 01250 9129E614
Cm-244 4 9015E-02 154,660 60 218,499 95 0 00E+00 7 58E+03 1 07E+04 02250 1 128E*15
Co-60 2 5581 E-03 154,660 60 218,499 95 0 OOE+O0 3 96E+02 5 59E+02 0.3750 4 851 E+14
Cs-134 4 0536E-05 154,660 60 218,49995 0 OOE+00 6 27E+00 8 86E+00 05760 1 128E.16
Cs-135 I 4433E-05 154,66060 218,49995 0OOE+00 2.23E+00 3 15E+00 08500 1.561 E14
Cs-137 1 3979E-00 154,660 60 218,499 95 0 OOE+00 2 16E+05 3 05E+05 12500 1.533E614
Eu-154 2 0203E-02 154,660 60 218,499 95 0 00E+00 3 12E+03 4 41E+03 1 7500 4M51E+12
Eu-1 55 1 7684E-03 154,660 60 218,499 95 0 OOE+00 2 74E+02 3 86E+02 22500 7393E.08
Fe-55 4 3136E-05 154,66060 218,49995 0 OOE+00 6 67E+00 9 43E+00 2.7500 1516E,09
H-3 2 0769E-02 154,660 60 218,499 95 0 OOE+00 3 21E+03 4 54E+03 395000 1560E+Q8
1-129 98288E-07 154,66060 218,499 95 OOOE+00 1 52E-01 2 15E-01 50000 6669E+07
Kr-85 2 8214E-02 154,66060 218,49995 0 00E+00 4 36E+03 616E+03 7000x 7686Ec06
Np-237 11218E-05 154,66060 218,49995 0 OOE+00 1 73E+00 2 45E+00 11000x 8828E+05
Pa-231 1 3036E-10 154,660 60 218,499 95 0 06E+00 2 02E-04 2 85E-04
Pb-210 8 5078E-11 154,660 60 218,499 95 0 OOE+00 7 32E-05 I 86E-05
P-t47 3 6531E-04 154,66060 218,49995 0OOE+00 5365E+01 7 98E+01
Pu-238 7 4564E-02 154,66060 218,49995 0 00E+00 7 15E+04 1 63E+04
Pu-239 1 1623E-02 154,66060 218,499095 0 OOE+O00 80E+03 2 54E+03
Pu-240 7 5132E-02 154,660 60 218,499 95 0 OE+00 2 34E+03 3 316E003
Pu-241 90036E-01 154,66060 218,499095 EOOE+00 I9+0 9+00 Tta7Tot5
P-242 64260E-05 154,66060 218,49995 006E+00 994EE+01 200+05

Ra-226 2R2e4E-10 154,660 60 218,499 95 0 OOE+OO 3 53E-05 4 93E-05
Pa-228 5.2713E-12 154,660 60 218,499 95 0 OOE+OO 8 15E-07 I1515E-06

Rlu106 6 1160E-10 154,660 60 218,499 95 OOODE+OO 9 46E-05 I134E-04

S6-79 1 2377E-05 154,660 60 218,499 95 OOO0E+OO 1 91E+00 2 70E+OO

Sn-126 2 5210DE-05 154,660 60 218,499 95 OOODE+OO 3 90E+00 5 51E+Oo

Sr-9o 9 1667E-01 154,660 60 218,499 95 OOO0E+OO I142E+05 200OE+05

Tc-99 3 9357E-04 154,660 60 218,499 95 0 OOE+OO 6 O9E+01 8 60E+01

Th-229 1.2057E-10 154,660 60 218,499 95 OOO0E+OO I 86E-05 2 63E-05

Th-230 Z.1043E408 154,660 60 218,499 95 OOODE+OO 3 25E403 4 60E403

Th-232 5-2972E-12 154,660 60 218,499 95 0OOOE+OO 8 19E407 1 16E406

Tt-208 I17474E407 154,660 60 218,499 95 0OOOE+OO 270E402 3 82E402

U-232 4 7368E407 154,660 60 21t8,499 95 O OOE+oo 7 33E402 1 03E-01 TF;mul Power

U-233 2 5097E408 154,660 60 218,499 95 0 ODOE+OO 3 88E-03 5 48E403 Normnall MOM Bloundtang,

U-234 5 OODOE405 154,660 60 218,499 95 0 OOE+OO 7 73E+00 I O9E+01 Output Heat ourtput

U-235 -1 4489E406 154,660 60 0 00 I I5E+00 9 26E-01 I115E+OO0 (Watts) (watts)

U-236 7 5824E-06 154,660 60 218,499 95 0OOOE+OO I117E+00 I166E+00 3-56E+01 5.03E+OI

U-238 -2 6129E407 154,660 60 0 00 4 96E+00 4 92E+00 4 96E+OO Total Total

Y-90 91699E-01 154,660 60 218,499 95 0OOOE+OO I142E+05 2 00E+05

Other Radionucirjes 2 08E+05 2 93E+05

IL Template Slection Surn ry. Brnu S .mand Checks -_ _ _ __v________

Ternptate Sekction Summmary
Fromn SFD used Basis for Parameter Differences:

Ftor Modeator UGT WATER UGHT WATER

Fuel C ZIRC ZIRC

BOL HU ConstH nts U U
8ou Enrchrmeni % 3.485035585 0105

Bumup Summary (MWd) Basis for bumup used In estimate

From SFD Estimated
Nominal 154 660 601 152.41109 Nwrl. bww tiakn dedy Iran SFD (canied to MWd)

Bounding 218 499 951 304 82z.1 9axing W take. dryectoh SFD l.id to MWctd

Checks

Estimated Bumunp
Burnup Muftipt29 Given Bumup Estemated EOL HMIGiven EOL HU

Nominal 0 9 150

Bounding 041 1 40
Reactor shutdown, core removal. storage. shipplig or other date conoiming that Irradawon ceased tor fuel
0
Tota1 bumuP for a05 fuel associated with this worksheet must be dnvded by BOL heavy metal mass to get spedfic bumup values (MWdMT)

Is
U.

L:
LI
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Fuel Radionuclide Inventory Worksheet -

L Fud and Teraplate Idfornamlion
Fuel Name ROVER (UBM)

SNF ID 840
Fuel Units & Descr 65 * PARTICULATE
Heavy Metal Mess BOL.119775kg, EOLt.119775kg
ROD Storage Site INEEL

'Fuel decay stafl date 2050

Estimated
Canister usage

tIxt591
1 7 59-1 1

Estimates as of. 2010
Template (Worst Case)

"remplate 8umup(MWd) 62.5
Template SOL Heavy Metal Mass (Nl): 000186865

T-W fl.-. Tn.- r -am,

i
ILt.Estimates 5 m Xn Xb b Y. YD Gamma Sources

C'vMWd From ' Nominal Bounding Fuel nitalb Activity Nomnal Fuel Bounding Fuel

Rladionucrlide Template Fuel Bumup (MWd9 Bumup (MWdf (CO " lnventones(Cf) lnventories(Ci)

I Ac-227 8 7456E-07 2,276 58 4,553 16 0 OOE+00 1.99E-03 3 98E-03

Am-241 42816E+00 2.27658 4,553.16 0 OOE+00 9 75E+03 1 95E+04

Photon Total
Energy Photonsisec
Group ' (bounding)

_Avg MaV

_ 0 0150 2664E+16

0 0 0250 S207E+15
_ 00375 4516E.15

Am-242m 1 9312E-02 2.276 58 +01 7 79E+01
E+01 7 45E+oiAm-243 t 6368E-02 0 3 73E

C-14 4SS3 16 0 05E+00 2.76E+02
4.553 16 0 OOE+00 520E+00

5 52E+02 oC

CI-36
Cm-243 4.55316 OOE+00 4 (

7 27A SB A4553 1A6 n 1FOn 12
. c,>l u oD ,s v v w w -

0225o 1 612E.15
0. 750 7648E+141 4534E+03 2.276 58 4,55316 0 OE+00 3 3

a 1336E+O 2 976 58 A 4.5 I6 4 I 0.5750 9 568E,1 5

j Cs-135 4.3976E-04 2,27658 4.55316
Cs-137 4.2070E+01 2,276.58 4,55316
Eu-t54 1 4005E+01 2,276.58 4,553 16

4 ~~3I - -

2 OOE+00 0SC00 2 576E+15
04 192E+05 I 12500 4911E+17

E+04 6 38E+04 I 1 7500 4442E+13
005E+.00 1 04E+04 2 07E+04Eu-1 SS 14 5553t+W

Fe-55
1. I H-3

1-129
Kr-85
fllr�2�

O 00E+00 1 99E+06 3 97E+06
4,553 16 0 0E+00 2 98E+03
4.55316 005E+00 242E-02I

2.276 58 4.55316 0 OE+00

5 96E+03
4 83E-02
1.89E+04
7 IIE-01
1 0E-02

22500 2 094E413
27500 1 745Et11
35000 1 744E+10
5s0000 1544E+07
7.0000 1 776E+06
11 0000 . 2Z038E+055617E540 2.276 58 4,553 16 I

Pa-231 8576E-06 2,276 58
PcP-210
Prn-147C{ Pu-238
Pu-239
Pu-240
PU-241

_ Pu-242
I Ra-226

Ra-228

1687E-10 2,276 5 316 OOE+00 7,21E-07 144E-06
116 0 OOE+00 1 06E+05 212E+05
116 0 00E+00 8 59E+03 1 72E+04

4,553 16 0 O0E+00 9 49E+02
4.55316 0 00E+00 6 66E+022,276 58

2,276 58 453 16 0005+00 4

1 90E+03
1.33E+03
9 40E+05
1 12E+01
1 38E-05
2 03E-03

2,276 58 4,553 16 I

3 0225E-09 2,276 58 4,553 16
4 4512E-07 2,276.58

Ru-106 3.6772E+00 8 37E+03 167E+04

Se-79 9188E-04 E+00 4 37E-01 8 74E-01

Sn-126 1 6673E-04 2,276.58
Sr-90 4 0404E+01 2,276 58
Tc-99 6 7678E-03 2.27658
Th-229 4 1968E607 2,276.58
Th-230 1 2679E-06 2,27658
Th-232 6 0208E-07 2,276 58
T1-208 1 0992E-04 2,276 55
U-232 31650E-04 2,276 58

U-233 3 6144E-04 2,276 58
t.-234 1 2788E-02 2,276 58
U-235 5 7486E-04 2,276 58

U-236 2.3485E-04 2,276 58

4,55316 OOE+00 3 tOE-01
4,553 16 OOE+00 920E+04

7,59E501

4,55316 C
4,553 16 1.91E-03

5 77E-03
E+00 1.37E-03 2 74E-03 |
E+00 2 SoE-01 5 OE-01 I
E+00 7,21E-01 1.44E+00 I Thermal Power
E+OO 8623E-01 1 65E+00 Iorninal Heat Boundang

0 00E+00 2 91E+01 5 82E+01
2 41E-01 155E+00 2 86E+00

I Output Heat Output
Wt"s) /Watts_ .i-C.V _ I _7~l __ _ at.0 : _ _a

n rvnlr~m 535E-01 t 07E+CO I asMIE+4 t t3E4~oS
- 2815-03 Z.54iL-iJ1 �sut-u1 aursi suidi

L Y-90
M Other I

1.1581E-04 2 BIE-03 Z66E-0u1 -`5 30Etl I ot. IV-la

0 OOE+00 920E+04 1 84E+05

C
aemplate Selecton Summary

From SFD
Reactor Mode ra rG i-

Fuel Cladding NONE =
SOL NM Constituents U

SOL Enrichment % 93 02375258

2 88E+05 5 75E+05 I

Btasis for Parameter Differences:

rhs t"i hd 1 rly match any eistng emplaes, trelcre Ite worst case template was used

Used
tvlen Cas)

SSrT~nconel__

R..i. Sn, 1,m, , .ilI s~a

I
I1Burnup Summary (MWd)_

From SFID
Nomina I

lBoundinT

--- ... ___--___

2,276 5

4.553 1ti4Nrrd ttweq assasredit be 2% o SdOL heavy metal mass.
kurs5cg btantassumed ID be Wmral torri borne

Checlks-

Bumup Muluirner
Estimated Bumnupt

I Given Burnuo Estinated EOtL HMGlven EOL NM
- , _ _ ._ _ . _,

N- |__ _ __ 0 57 _ 13 021
1 1 Sounding 1 "1 14

L 'Reactor Stdown, co removal. storage, shipping or other date confirming Vtat radiabon ceased for tuel

aTotal bumup for at' hel associated with iNs worksheet must be dvided by BOL heavy metal mass to get specific burrup values (MWiAT)
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Fuel Radionuclide Inventory Worksheet

L Fuel and Template Infoation e
Fuel None: SHIPPINGPORTLWBR BLKrTI

SNF ID It: 374
Fuel Units & Descr. 3 - 443 ROD ARRAY
Heavy Metal Mass: BOL.3795 7kg, EOt=37552kg
ROD Storae Site: INEEL

'Fuel decay start dater 1982

Estimates as of: 2010
Template: LWBR (LUgt Water. Zlrc. 60 to 100%4 Th and U)

'Template Burup(Wd): 10269 14
Template SOL Heavy Metal Mass (Ml7 : 0 45991251

Template Decay Time 25 years

Estimated
Canister usage

24'xl s5
1 300

11.Estmnutess,--,, m X. xb b Y. Yb GammaSources
IPhoton Total

- CiiMWd From Nominal Bounding Fuel Initial Activdty, Nominal Fuel Bounding Fuel Energy Photons/sec

Radionuclide - Template Fuel Bumup (MWd? Burnup (MWd)
t  

(C) Inventones(Ci) Inventories(Ci) Group (boundmng)

Ac-227 8.3425E-05 50,10324 88,060 24 0 00E+00 4 18E+00 7 35E+00 Avgt MeV
Am-241 2.2387E-04 50,10324 88.06024 O00E+00 112E+01 1 97E+01 00150 9216E415

Am-242m I 5512E-06 50,10324 88,06024 0OOE+00 777E-02 1.37E-01 00250 1 902E+15
Am-243 3.1181E-07 50.10324 88,06024 000E+00 1 56E-02 2.75E-02 00375 1629E+15

C-14 92539E-05 50.10324 88,060.24 0OOE+00 464E+00 815E+00 00575 1776E+15

Ci-36 1_8103E-06 50,10324 88,06024 000E+00 907E-02 1.59E-01 00850 1 1276+15

Cn243 3.9020E47 50.103 24 88,06024 000E+00 1 94E-02 3144E-02 002S0 75289E+14

Cm-244 2 0742E-05 50,103 24 88,06024 0 E006+00 1 04E+00 83E+0 00 4 006E+15

Co-N0 3.2554E-03 50,103 24 88 060 24 O00E+00 6 63E+02 2 87E+02 003750 4 034E+t4

Cs-234 7.3203E-04 50,10324 88.060.24 0 OOE+00 3 70E+01 650E+01 05750 61SE+15

Cs-135 2 8639E-05 50,10324 88,06024 000E+00 1543E+00 252E+O0 08s00 122JEt4

Cs-137 3 8809E+00 50,10324 88.060 24 0 OOE+00 9 32E+04 1 64E+05 1200 774ZE+13

Eu-tS4 1 9262E-02 50,103 24 88,06024 0 00OO00 965E+02 1 70E+03 1 7500 7MlE+12

Eu-tSS 267219E-03 50,10324 88,060.24 006E+00 1 34E+02 2 35E+02 22000 Z97E+0

Fr-+S 31019E-05 50,10324 88.06024 000E+00 1 66E+00 2 91 E+00 27500 4757E+13

H-3 3.7296E-03 50.103 24 88.060 24 0 O0E+00 1 87E+02 3228E+02 350 I 87E+OS

l-t29 1.5483E-06 50.103 24 88.06024 0006.00 7 94E-02 I40E-01 3 O000 SS5tE+04

Kr-85 1 1958E-08 50,103 24 88,060.24 000E+00 99E+03 1705E+04 730O 4394E+03

Np-237 142513E-07 50,10324 88.06024 0006.00 627E-03 1.10E-02 1OOO0 3485E+02

Pa-231 12017E-04 50,103.24 88,060.24 OOE+00 602E+00 3 06E+01

Pb-210 1 1939E-08 50,103 24 88,060.24 06.00 1 798E-04 1.05E-03

Pm-147 36819E-05 50,103.24 88,060.24 0 00E+00 2 84E+02 324E+02

Pu-238 4 05953E4 50,10324 88,06024 006E+00 230E+01 405E+01
Pu-239 2.7529E-05 50,103 24 88,06024 0 OOE+00 1 38E+00 2 42E+00
Pu-240 1 6184E-05 50,103 24 88,06024 OOE+00 236E-01 1 43E+00
Pu-241 2 3720E-03 50.10324 88.06024 OOE+00 1 19E+02 209E+02

Pu-242 4 08286-08 50,103 .24 000 40601 3965-01 4016E01

Ra-226 144715E-08 50,103.24 88,06024 0 00E+00 7251-04 1.27E-03

Ra-228 4 5651 E-06 50,103.24 88,06024 0 00E+00 2 29E-01 4-02E-01

Ru-106 3 8971 E-08 50,103-24 88,060-24 0 OOE+00 I195E-03 3 43E-03

Se-79 3 5417E-OS 50,103 24 88,060.24 0 00E+00 1 77E+00 3.12E+00

Sn-126 3 984E-05 50,103.24 88,060.24 000OE+00 2 00E+00 3 51 E+00

Sr-90 1 8940E+O0 50,103.24 88,060.24 000OE+00 9 49E+04 I 67E+05

Tc-9g 3 2534E-04 50,103.24 88,060.24 000OE+00 1 63E+01 2 86E+01

Th-229 4 6839E-OS 50,103.24 88060.24 0 OOE+00 2 35E+00 4 12E+00

Th-230 1 0322E-06 50,103 24 88,060-24 O 00E2+00 5 17E202 gog9E-02

Th-232 -9 0328E-08 50,103.24 0 00 4 01E-01 3 961E41 4 01E-01

TP-208 I15386E-02 50,103.24 88.060.24 000OE+OO 771 E+02 1.35E+03

U-232 4 1639E-02 50,103.24 88,060.24 0 OOE+00 2 09E+03 3 67E+03 Thermal Power

U-233 -33244E-03 50,103.24 O 00 1 35E+03 1 18E+03 I 35E+03 Nominal Heit Boundtng

U T234 8s1769E-04 50,10324 88.06024 000E+00 410E+01 720E+01 Otput HeatOutput

U-235 5 7813E-08 50.10324 88.060.24 2 76E-04 3 171E-03 5-37E-03 *(Watts) (wsafts)

U-236 I13273E-07 50,103.24 88,060.24 O 00E2+00 6 65E-03 1.17E-02 I r6E+03 ZS89E+03

U-238 -&1121E-10 50,103.24 0 00 I 761E-04 I 61E-04 t 76E-0 Total Total

Y-90 I 8940E+OO 50,1034 88,060.24 0 00E+00 9 49E+04 1 67E+0

Other Radionuckles I 03E+OS 1 81E+0

Hl.Template Sdedeion Summry, BurmpStumwry, nd ecks X.l<s--b>Z-

Template Selection Summary
From SFt Used Basis for Parameter Driterences:

Reactor Moderator uGHr WATER UGHTWA1ER The Tempabe was toed for t folowig reasons

Fuel Cladding ZIRC JuC Thsel kWmathes an al paraeters except enix;W"
BOL HM Constdtuents Th and U Th and U

BOL Enrichment% 0089989331 60 to I 00

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

From SFU Estimated

Nominal 50.103241 39 4131t Noreiburp aeWm deedY ht SFD (cwertd ID MWd)

Boundrig 88060241 78 8269 ft idc g buntg tten *rey trom SF0 (coverned to Il*d1

Checks

Estimated Burnupt
Bumup Multipiter Given Bumup Estimated EOL HMYGlven EOL HM

Nominal O59 o 07 00
Bounding 104 09 o0

Reactor shutd0- core removI. storage, shppg or other date rormirV that Irradatcn ceased for hel

'Total bumnup for all huel assodiatedt with this worksheet must be dvided by 80L heavy metal mass to get spzeanfc bumnup, vatues (MvWdUT)

13
L

L
U.:
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Fuel Radionuclide Inventory Worksheet

L Frel and TemlateS Iofridbioet' ,,, -

Fuel Name SHIPPINGPORT LWBR BSLKT II
SNF1D# 375

Fuel Units & Descr 3 261 ROD ARRAY

Heavy Metal Mass- SOLs4373 Skg, EOL-4331 7kg
ROD Storage Sute INEEL

Estimated
'Fuel decy start date 1982 Canster usage

Estimates as of 2010 24-x15
Template ILWR (Ligt Water. Zirc, 60 to 100%.bTh andU) r 300

Ternplate Bumup(MWd) 1026914
Template BOL Heavy Metal Mass (M) 0 45991251

Temtlate Decay Time 25 years
a

- I L . s P m I_ D Yb uama 1-se
'i. rzu~u01CIa U,- - - - -.- 4

-I , , Photon- Tobtal
- Ci/MWd From `Nominal Bounding Fuel Inittal Activity Nominal Fuel Bounding Fuel Energy Photorns/sec

Radionuclide - - Template - - Fuel Bumup (MWdf) Bumup (MWd)- (Co lnventones(Ci) I tnveones(Ci) Group (boundtng)
U - UlkUI- -- -- ----x+U

L Ac-227
Am-241

8 3425E-05 0 00E-LK b 0v 36+W Y1.

2 2387E-04
Am-242m

64,29045 110,21220 000E+00 I 44E+01
64,290 45 110,212 20 0 00E+00 9 97E-02
64,290 45 110,212 20 0 00E+00 2 00E-02
64,29045 110,212.20 0 OOE+00 5.95E+00

Am-243 0 0375 2039E+15
00575 2Z23E+t15E+01

1.8103E-06 64,290 45 1 E-01 2 00E-01 00850 1At1E.15
-- - C-. e- 2 51 E-02 4.30E-02 01250 9 035Et14

3 9020EL-07 tb4,2uO 4z5
r,'i ,1 33E+00 2 29E+00 ocn t-~ 25=E.ts

Cii-244 2 0742E-05 64,290 4 :zzv lc s L;w v

I

I
L-

Co-60 3.2554E-03
Cs-134 7 3823E004
Cs-135 2 8639E-05

.0 OOE+00 2 09E+02
110,21220 00OE+00 475E+01 81
110,212.20 000E+00 t84E+00 31
110,21220 000E+00 1 200+05 2C
110,21220 0 00E+00 1 24E+03 2.1

3 S9E+02 0 3750 5 112E+14
0 5750 7741E.15
0 8500 1532.E+14
1.2500 9 90.E+13
1 7500 9238E+12
2.2500 3718E+08

Cs-137
Eu-154
Eu-155 64,290 45 110,212 20 0 00E+00 E+02

Fe-SS 3 3099L-05
I H-3 37296E-03

1-129 1.5853E-06
- Kr-85 .1958E-01

iti-237 1t2513E-07
Pa-231 1.2017E-04

I P-210 I 1939E-08
pm,,147 3 6819E-03

a f Pm-238 4 5953E-04

64,290 45 110,212 20 3 65E+00 2.7500 5954E+13

64,290 45 110,212 20 +02 4 t1 E+02 3S000 2.343+.05
64 290 45 -01 1 75E-01 5.W0^^ 7,297E+04

64,290 4 +00 7.69E+03 1,32E+04

045 110,212.20 000E+00 804E-03
145 110,212.20 000E+00 7.73E+00
145 110,212,20 000E+00 7.68E-04
045 110,212.20 000E+00 2.37E+02

1

*5

64,29045
64,29045
64,290 45

110,212.20
3 03E+00
5 06E+01

1 6184E-4 E+00 1,78E+00

2 3780E-03 64290 45 1 53E+02 2 62E+02

I Pu-242

L Ra22

4 0821E-08
1 4471E-08

0 0E 001+00 2 62E-03
0 00E+00 9 30E-04
0 00E+00 2 93E-01

0 000E+00 2.51E-03

4.50E-03
1.59E-03
5 03E-01
4.30E-03
3 90E+00

Flu-1 D6
Se-79

sr-go
L., Tc-99

Tht-229
Th-230

54.290 45
54,290 45 110,212 20 0 a

39848E-05
1 8940E+00
3.2534E-04
4 6839E-05

64,290 45
64,290 45

2,56E+00 4 39E+00
1,22E+05 2 09E+05

110,212,20 000E+00 2.09E+01
110,212,20 000E+00 301E+00
110,212,20 000E+00 664E-02

0 00 4.62E-01 4 56E-01

3 59E+01
5 16E+00
1 14E-01
4 62E-01
1 70E+03

I �
L-

Th-232
TI-208
U-232
U-233
U-234
U-235

64,290 45
64290 45
642 _45

0 000E+O 9 8
0 000E+00 2 6 Thermal Power

U-236
I~ U-238

,-03 64,29045 000 1,55E+03
E-04 64,29045 110,21220 000E+00
E-08 6429045 110,21220 318tE-04
E-07 64,29045 110,21220 0000E+00

E-10 64,290 45 0 00 2 03E-04
E+00 64.29045 110,212,20 000E+00

fueatp Smuuwy, nd am b decks .__

E+035_ .

E 03 669E 03 (Watts) (watts)
E-03 1 46E-02 2,12E+03 3 GtEv03

-E04 2 03E-04 Total Total
+05 2 09E+05 j
+05 2 27E+05

Ninal Heat - Bounlding
Outout I Heat Output

Reactor Moderator' I
Fuel C laddeng

OL HNM Conatituents
BOL Enrichment %

1joasi5 Tor rarumve i-.- en
lie tetat tee trea Iso i w-- ----

HT WATER
2IRC

h and U

Ths Telraie was Uid lor VWle exncpt ea e
Tbis W mrahe on^ al purareler V4 npl rin

60t,100- -

[
' -'- ^'-- --. ASWA

Bunmup nummnary eMwu) I I s -o

NominalL

C~hecks ____

From SOIL
64,20 45

110212.2

4067811

81 256.z

Nonnial buenej taken drecty from SF0 (ooriveied to 1,0d)
~Boundin bunnup, Wms drecty kmr SF0 (ceaverled toM~d)

-

Estenated Bumnupf
Given BumupBumup Multiplier Estimated EOL HMGIven EOLHtU

I~
Nominal 066 0 63 l

l Boundng 0 74-
L'Reactor "IO". core rermoval, storage. shrppm or otser date conrirting tat irradalbon ceased for fuel

0 991

'Totad burrup tfo an fuel assodated wali thIs worksheet mrrust be dvided by BOL heavy metal mass to get spedifc burnu values (PNWUIT)
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Fuel Radionuclide Inventory Worksheet -
L Fuel and Templstejnlorsrtion,:p,,jjd

Fuel Nnme: SHIPPINGPORT LWBR BLKT III
SNF ID R. 376

Fuel Units & Descr 6-445 ROD ARRAY
Heavy Metal Mass: BOL.8776.5kg, EOLr8700 87kg
ROD Storage Siw: INEEL

'Fuel decay start date. 1982
Estenaes a of. 2010

Template, LWBR (ight Water, Zirc. 6010 100% Th arnd U
'Template Bumup(MWd). 10269 14

Template BOL Heavy Metal Mass (l). 0 45991251
Temolale Decay Time' 25 years

Estirmated
Canister usage:

24Cx15'
1 600

IL Estimattes In X4, ,d b Y. Yb Gamma Sources
Photon Total

Ci1MWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec
Radionuclide Template Fuel Bumup (MWdf Bumup (MWdW (Ci) Inventones(Ci) lnventories(Ci) Group (bounding)
Ac-227 83425E-05 129,014 55 221,167 80 000E+00 1 08E+01 1 85E+01 Avg MeV
Am-241 22387E-04 129,01455 221,16780 0.00E+00 289E+01 495E+01 00150 2.314E+16
Am-242m 1 5512E-06 129,014 S5 221,167 80 0.00E+00 2 OOE-01 3 43E-01 00250 4778E+15
Am-243 31181E-07 129,01455 221,16780 000E+00 402E-02 690E-02 00375 4091E+15
C-14 9 2539E-05 129.01455 221,16780 000E+00 1 19E+01 205E+01 00575 4462E+65
Ct-36 1 8103E-06 129,014 55 221,16780 OOOE+00 234E-01 400E-01 00850 2831E+15
Cm-243 39020E-07 129,01455 221,16780 000E+00 5 03E-02 8 63E-02 01250 1813E+15
Cm-244 2 0742E-05 12901455 221,167 80 OOOE+00 2 68E+00 4-59E+00 02250 Z527E+15
CO-60 3 2554E-03 129,014 55 221,16780 0 OOE+00 420E+02 7.20E+02 03750 1026E+15
Cs-134 7.3823E-04 129,014 55 221,16780 000E+00 952E+01 1 63E+02 05750 1.553E+16
Cs.135 2 8639E-05 129,01455 221,16780 000E+00 369E+00 6.33E+00 08500 3 074E+14
Cs-137 18609E+00 129,014 55 221,16780 0 00E+00 240E+05 4.12E+05 12500 1944E+14
Eu-154 I 9262E-02 129,01455 221,16780 000E+00 249E+03 4.26E+03 17500 1.854E+13
Eu-155 2 6721E-03 129,014 55 221,16780 0OOE+00 3.45E+02 591E+02 22500 74S2E+08
Fe-55 33099E-05 129,014 55 221,167 80 000E+00 4.27E+00 732E+00 27500 1195E+14
4-3 37296E-03 129,014.55 221,16780 000E+00 481E+02 8.25E+02 35000 4701E+05

1-129 1 5853E-06 129,014.55 221.167 80 000E+00 2.05E-01 351E-01 50000 1464E+05
Kr-85 1.1958E-01 129,014.55 221.16780 000E+00 154E+04 264E+04 70000 11008+04
Np-237 1.2513E-07 129,014.55 221.16780 000E+00 1616E-02 2.77E-02 110000 8732E+02
Pa-231 1.2017E-04 129,014.55 221,167 80 0 00E+00 1 55E+01 2 66E+01
Pb-210 1.1939E-08 129,014.55 221.167 80 000E+00 1.54E-03 264E-03
Pm-147 3 6819E-03 129,014.55 221.167 80 0 0DE+00 4 75E+02 814E+02
Pu-238 4 5953E-04 129,01455 221,167 80 0 00E+00 5 93E+01 1 02E+02
Pu-239 2.7529E-05 129,01455 221.16780 000E+00 355E+00 609E+00
Pu-240 1.6184E-05 129,01455 221,167 80 0 00E+00 2 09E+00 3 58E+00
Pu-241 2.3780E-03 129,01455 221,167 80 0 00E+00 3 07E+02 5 26E+02
Pu-242 40821E-08 129,01455 221,16780 000E+00 5.27E-03 903E-03
Ra-226 1 4471E-08 129,01455 221,16780 0 00E+00 1 87E-03 320E-03
Ra-228 4 5651E-06 129,014 55 221,167.80 000E+00 5 89E-01 1 01E+00
Ru-106 38971E-08 129,01455 221,16780 000E+00 503E-03 862E-03
Se-79 35417E-05 129,01455 221,167.80 0E+00 457E+00 783E+00
Sn-126 39843E-05 129,01455 221,167.80 0.00E+00 514E+00 8 81E+00
Sr-90 1 8940E+00 129.01455 221,167.80 0.06+00 2 44E+05 4 19+05
Tc-99 32534E-04 129.01455 221,167 80 0.00E+00 420E+01 7.20E+01
Th-229 46839E-05 129.01455 221,16780 0.00E+00 604E+00 1 04E+01
Th-230 1 0322E-06 129,01455 221,167 80 0 0E+00 1 33E601 228E-01
Th-232 -9 0328E-08 129,014 55 0.00 9.27E-01 915E-01 9 27E-01
T1-208 1 5386E-02 129.01455 221,16780 0006+00 1 99E+03 340E+03
U-232 41639E-02 129,01455 221.16780 000E+00 5.37E+03 921E+03 Thermal Power
U-233 -33244E-03 12901455 000 312E+03 269E+03 3.12E+03 Nominal Heat Bounding
U-234 8 17696-04 129,01455 21,16780 0 0E+00 105E+02 1 81E+02 Output Heat Output
U-235 57813E-08 129.01455 221,6780 638E-04 810E-03 1.34E-02 (Watts) (Watft)
U-236 1 3273E-07 12901455 221,16780 0006+00 1.71E-02 294E-02 4.25E+03 725e.03
U-238 -31121E-10 129014.55 000 408E-04 3686E04 408E-04 Total Total
Y-90 18940E+00 129,01455 221,16780 000E+00 244E+0 4.19E+05
Other Radoriuclides 2 66E+05 4.56E+05

llLTerplate Selection m , Bunup Sunasry and Checks -___
Temptate Selection Summary --

From SFD Used Basis for Parameter Drfferences:
R Mode UGrt WATER LIGHT WATER Th5 Twlaie was Led for ie lorss reasoru

Fuel Ctaddmg dRC ZIRC Ifhel aaMue on at pammelers except e rid
BOL HU Coistit nts Th and Ur Th and U

BOL Enrlchment% 0 072856152 6010100

Burnup Summary (__Wd_ _ B Basis for bumup used in estimate:
From SF0 Estnalted

Nominal 12,0S 73,600 3 N7eeral IcWruip aben direcly tkm SFD (oWverete to MWd
Boundmg 221,167 801 147200 62 Soundng te takee brectly Iron SF0 (ted la MWd

Cheets

Esthmted Burnupv
turmp Mudltpler Given Bumup Estimated EOL HWIGlven EOL HNM

Nominal f0 51 099

Bounding 11 0 67
'Reactor shutdown. core removal, storage. shipping or other date conflimang that irradatlon ceased for fuel

'Total bumnup or an fId aasociated wth this wortsheet must be hited by BOL heavy metal mass to gel speafic bumup values (hidiT).

U
Li

Ii
L
I I
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Fuel Radionuclide Inventory Worksheet

,. Ftl and Templte Informatioe .
Fuel Name SHIPPINGPORT LWBR REFLCT IV

SNF ID* 371
Fuel Units & Descr. 9 .261 ROD ARRAY

Heavy Metal Mass BOL11491 6kg. EOL.11491 5kg
ROD Storage Site INEEL

EstFmated

'Fuel decay start date. 1982 Canister usage

Estimatesa of 2010 24"x15'

Template- LWBR (Ught Water, Zirc, 60 to 100%, Th and U) 900

'Template Bumup(MWd) 1026914
Template SOL Heavy Metal Mess (UT)' 0 45991251

T-mait. .rY Thme 25 years

I1.Esmrates, - m X. Xb Y. Y Gamma Sources
DI b - TtI-

-¶ CUMWd From

Radionuclide Template
I Ac-227 8 3425E-05

Am-241 2 2387E-04
Am-242m 1 5512E-06

Nominal Bounding Fuel Initial Activity Nominil Fuel Bounding Fuel

Fuel Burnup (MWd' BurnuP (MWdO) (CI) nventores(Ci) bIventories(Ci)
Energy - Photons/see
Group (bounding)

=
1 0 00t:+wU 2 11 E:+00 4 J1+W

51,712 20 0 OOE+wO 5 6FE+wO
51,712.20 000E+00 392E-02
51,712.20 0 00E+00 7 88E-03
51.71220 0 00E+00 2.34E+00

1 11 O 0150 5422E+15
0250 1 117E.15

0 0375 9 567E+14
Arn-243 3 1181E-07

CI-r:: 4
CI-36

L-. Crn-243

00575 1 043E+15

25,28152 51,71220 0 OOE-C

25,28152 51,712.20 0 00E+C
25,281 52 51,712.20 0 wE+0C

9 36E-02 0.0850 6 6208E14
2 02E-02 I 01250 4 240E+14

1.07E+00 03750 s 910E+14
Cm-244
Co-60 25,281 52 51.71 E+01 I 68E+02 0 3750 2.397E+14

i Cs-1134 7.3823E-04
Cs-135 2 8639E-05

__ Cs-137 1 8609E.00
__ E-154 1 9262E-02

25,281.52 20 t 87E+01 3 82E+01 0.5750

25,281.52
25,281.52

E+w0 7.24E-01 6 48E+04
D 0 OOE+00 4 70E+04
I 0 00E+00 4.87E402
I 0 00E+00 6 76E801

9 62E+04

Eu-155 Z 67Z1I r-W~
Fe-55 5,281 52 51,71220 I

5.281 52 51,71220 I

225 1 745E.08
2.750 2 794E.13

3.500 1318E.051 93E+02

I-129
Kr-85
NP-237
Pa-231
Pb-210
Pmn-147

25,281 52 51,71 E-02 820E-02 5.0n 4 077E+u4
3 02E+M 6 t8E+03 7 n25,281.52 - ------ ,-

12513E-07 25,281.52 51,71220 000+w00 316E-03 6 47E43 II(

i
1

2017E-04
1939E-08

51,712 20 0008E+w 3 04E+00

51,71220 000E+00 302E-04

51,71220 OOOE+00 931E+01

51,71220 000E+00 1.16E+01
51.71220 000E+00 696E-01

6.21 E+00
6 17E-u4
1 90E+02
2 38E+01
1 42E+00

v

Pu-238
Pu-239
Pu-240
Pu-241

E-5 25,281 52 51,71220
-03 25,281 52 51,71220

E-08 25281 52 51,712.20

4 09E-01 837E-01
6 01 E+01 1.23E+02
1 03E-03 2 11 E-03

I 4471E-08
4 5651E-06
3 8971E-08
3 5417E-05

25,281.52 1,712 20 0 O0E+00 3 66E-04
1.712 20 0 00E+00 1.15E-01
1,712 20 0 00E+00 9 85E-04Ru-1 06

Sr-79
I Sn-126
t Sr-90

U. Tc-99

7A8E044 -
2 36E-01
2 02E-03
1 83E+00
2 06E+00

2 51.712 20 0 00E+00

E-05 2528152 51,71220

_+u0 25,281.52 51,712 20
E-04 25,281.52 51,71220

4 79E+04 9 79E+04
8-23E+00 1 68E+01

t6839E-05 25,281 52 51,71220 000E+00 1.18E+00
25 281--U ! 1U

Th-230 I 0322E-06
Th-232 -9 0328E-08
TI-208 15386E-02

I U-232 4 1639E-02

U-233 -3.3244E-03
U-234 8 1769E-04
U-235 5 7813E-08

25,281 !
25,281 !
25,281.1

25,281 4

0 00E+00 2 61 E-UZ

1 21E+00 121E+00

2 42E+00
5.34E-02
1.21 E+00
7.96E+02
2 15E+03

51,71220 000E+00 3 89E+02

51.712 20 0 00E+00 1 05E+03

0 00 4 08E+03 4 00E+03

51,71220 O0E+00 207E+01
1,771220 8.35E-04 2.30E-03

51,71220 OOOE+00 3.36E-03

Thermal Power

Nominal Heart Bounding
I Output Nleat Output

(Watts) (waft) ,

i U-236

t.. Y.90

Iren

81L ISOL~

I -l

'm i

1 3273E-07
-3 1121E-10 O 00 5 AX

-6 86E43 1--.3E+02 1.79E.03_
534E44 Total Total
9 79E+04
1.07E+05

1 52 51,71220 000E+00

SCheck--o___s _ _- _ _ -

ate Selection Surmatury
G -o

sactr Moderator UT E i
Fuel Cladding RC

HM Conttents Th atnd U
30 Eruic^et %

Used

UGHT WATER
ZIRC

Basis for Parameter Dilerences,

lhis Teipaiet as tsed hr be Ib rg reasco.
te; Wel mnatdes an all araese excepr wlictein! (ur^im)

*: . Basi 0for burnup used In estmate:
Esttsmated I

p Summnary (MWd)'

Nommnal
!on",-

97-2
194 44

Niemia ho upg tiken dirtdy h rn SFD leoreild to I.Wd)
totedri kbup~ taken drechy toem SFD2 (careened ID MWd)

:1B

R.-u Multeitler
Estimated SBumupf

Given Burnup
Nomhial

Bounding
t0101 005

Estimated EOL HWGiven EOL HM
1OI

n^n - elm

'Reactor shutAdown, core removal. storage, shipping or other date corrsmg that Irradiation ceased tor tuidl

'Total bumnup tor as fuel associated with Wst wofitheet must be dvided by 0OL heavy metal mass to get specific butip values (MWdV.IT)
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Fuel Radionuclide Inventory Worksheet
L Fuel and Tenqiate Infnatioa A

Fuel Name: SHIPPINGPORT LWBR REFLCT V
SNF ID t 372

Fuel Units & Dosur: 6 -166 ROD ARRAY
Heavy Metal Mass 80=5850kg, EOL-5844 7kg
ROD Storage Saee INEEL

Estkmaated
'Fuel decay Start date 1982 Canister usagE

Estimates as of. 2010 24rx1S
Template. LWBBR (Ught Water, mr. 60 to 100%/, Th and U) | 6 00

'Temnplae Burnup(MWd). 1026914
Template 8OL Heavy Metal Mass (MT): 0 45991251

Template Decay rime: 25 years
IL Estimates - - ' m X eX b Ye Yb e Gamma Sources

- C/MWd From ^ Nominal . Bounding Fuel Inrtal Actwvrty, Nominal Fuel Bounding Fuel
Template Fuel Bumup (MiWd) Bumup (MWdf (Ci) lnventories(Ci) hnventories(Ci)

rnriinni SOi

Energy Photonstsec
Group (bounding)Radtonuclide

Ac-227 8 3425E-05 12,87000
Am-241 2.2387E-04 12,870 00
Am-242m 1 5512E-06 12.870 00

_ ._ _ _ _ _ _ . . _ .

.+00 2 20E+00

.+00 S 89E+00
-02 4 08E-02
-03 821E-03
+00 2 44E600
-02 4 77E-02

Avg MeV
0o010 2760E+15

Arn-243 3 1181 E-07 12.870 00 26.325 00 0 00E+00
5687E+14

4 870E+14
C-14 9.2539E-05 12,870 00 26.325 00 0 00E+00 1

1 8103E-06 12,870 00 26,325 00 0 00E+00 2 33E
3 00 26,325 00 0 00E+00 5 02E-03 1 03E-02 01

Cm-244
Co-60

0 00E+00 2 67E-01 5 46E-01 02250 30086E+14
0 06E+00 4.19E+01

Cs-134 7 3823E-04
Cs-135 2 8639E-05 12,870 00 26,325 00 0006+00
Cs-137 1 88096+00 12,870 00 26,325 00 0 00E+00
Eu-154 1 9262E602 12,870 00 26.325 00 0 00E+00

8 57E+01
1 94E+01
7 54E-01
4 90E+04
5 07E+02
7.03E+01
871E-01

0 3750
0 5750 1.849E+15

1122E+14

0 8500 36596+13
1 2500 23146+13

Eu-1 55 2 6721 E-03 12,870 00 26,325 00 0 00E+00 3 4
12,870 00 26,325 00 0 00E+00 4 26E-01

3 00 26,325 00 ' 0 00E+00 4 80E+01 9 82E+01
3 00E+00 204E-02 417E-02

Kr-85 t 1958E-01
Np-237 1 2513E-07
Pa-23t 1 2017E-04

3 sooo 6 708E+04
5 0000 2-075E+04
7 0000 1.526E+03
1. t ooo 17E0

30 0E+00 54E+03 3.15E+03
3.29E-03 { OCC

12.870 00
Pb-210
Pm-147
Pu-238
Pu-239
Pu-240

1939E-08 12,87000 26.325 00 0 006E4
6819E-03 12,870 00 26,325 00 0 w0E+00 4 74E64

12,870 00 26,325 00 00E+00 5 91E+00 121E+01 L00E+00 3 54E-01 725E-01
1 6184E-C

Pu-241 2.3780E-03 12,870.00
Pu-242
Ra-226
Ra-228
Ru-1 06
Se-79

4 0821 E-08 12,87000 26.325 00 0
1 4471 E-08
4 5651 E-06
3.8971 E-08
3 5417E-05

19 270 00 26 325 00 iOOE+O I AFlCf
.s,. v w ov,_w v w=+w , oor-,

12,870 00 26,325 00 006E+00 5 88E-02 1 20E-01
I 0 00E+O 5 02E-04 1 03E-03

0 00E+00 4 56E-01
Sn-126 3 9848E-05
Sr-90 1 8940E+00

9 32E-01
1 0SE+00

12.870 00 26.,
T__AA ~ ~ ~ ~ - --- --IU A ^OA A A

I C-Y9 4.bz 41t-UA I1,870U LK) 26.3
Th-229 4 68394-05
Th-230 1 0322E-06
Th-232 -9 0328E-08
Tl-208 1 5386E402
U-232 4.1639E-02
U-233 4 3244E-03
U-234 8 1769E-04
U-235 5 7813E-08
U-236 1.3273E-07
U-238 -3 1121E-10
Y-90 1 8940E+00

12,870 00 26,325 00 0 00E+00 6 03E6
26,325 00 0 00E+00 1.33E-02 2 72E-02

0 00 618E-01 617E-01 618E-01
26,325 00 000E+00 1 98E+02 4.05E+02

0 00+00 5 36E+02 1.10E+03 Thermal Power
3 2 03E+03 2 08E+03 1Nomial Heat Bounding
I 1 05E+01 2.15E+01 J Output, HeatOutput

1 17E603 1.95E-03 I '(Watts) (Watts)4 25E-04
26,325 00 0 00E+00 I 1.71 E-3 3.49E-03 I 4 76E.02 s12e+02

68E-04 2.72E604
4 99E+04
5 42E+04

Total Total

Other Radionuclides

M. Templat Seectio
[Ternplae S-+lertion'

Bunup 9S- , and Checks F-

[
rmm SF^ ic-1 RBas. in- VeraS.. ldrn.,-.

I w_ _ _ _ _ _ _ - -_ ____ __.
Reactor Moderator UGLHT WA

Fuel Cladding ZIRC
BOL HNM Constituents Th and

SOL Enrichmenm %

Burmup Summary (MWdf
.From S

Nonmat 4Z ;

Bounding 1

XTER

U6

I LIUGHT WATEBR

aJRC

= Th arid U
w ston 10

Ths Template was used or the lto"mg reans
.bs IhslI alraues tn alt paraiseners exsrgt eivedinit IuiJSfin) Li

LiBasis for bumup used in estimate:
;FD I Estrnwted

1 Z870 1 S .t 5757ot al bbnemplak tken y om SF0 (wrted bt MWd.
28 325 001 1025154 Blordng bmeup talen resty his SF0 (cvend lo MWd)

I I LEstimated Burnup/
Ghen Ru-n.

Nominal i O t

Bournding 1 0.20

Estnmated EOL HM/Glven E6L HM

I I1001

'Reactor shutdown. wo e removal, storage, sipping or other data conertnrg that irradation ceased for tuei

aTotal bumup lor ad tel assooated with ths worcsheel must be dvided by SOL heavy metal mass to get specific bunnvp values (MwdtUT).
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- Fuel Radionuclide Inventory Worksheet
,. Fuel urni lemptate Inforuion , I

Fuel Name SHIPPINGPORT LWBR SCRAP
SNF ID # 377

Fuel Units & Descr 7 - CANISTER OF SCRAP
Heavy Metal ass- BOL=3127hg EOL.31164hg
ROD Storage Site: INEEL

Estimated
'Fuel decay strt date- 192 Canister usage-

Estimates as of 2010 HIC
Template LWBR (Light Water. Zirc. 60 to 100'.. Th and U) | 7 00

'Ternplate Bumup(MWd) 10269 14
Template BOL Heavy Metal Mass (MT) 045991251

Template Decay Time 25 years
i
i _

IL Estinates t - m xn - - xb b Yn Yb I _Gamma Sources
1)14 .2Pl

t Cl/UWd From Nomial Boundig Fuel In-tl Actrvity Nominal Fuel Bounding Fuel E

Radionuclide - -Template Fuel Bumup (MWd) Bumup (AWd)
2  

(Ci) InventoiiesCl) lnventories(Ci) C
Ac-227 8 34251-05 10,315 62 166,981.81 0 OOE+00 8 61E-01 1.39E+01 A%

Am-241 22387E-04 10.31562 166,981.81 - OOE+00 231E+00 374E+01 e
Am-242m 1.5512E-06 10.31562 166,981.81 OOOE+00 I 60E-02 259E-01 C

Am-243 31181E-07 10,31562 166,981.81 OOOE+00 322E-3 521E42 E

0 -14 9.2539E-05 10,315 62 166,98181 0OOE+00 955E-01 1.55E+01 e
; 1-36 1.8103E-06 10,31562 166,98181 OOE+OO I87E-02 302E401

L Cm-243 39020E-07 10,315 62 166,98181 OOOE+OO 403E-3 652E402 O

Cm-244 20742E-05 10,315 62 166,98181 OOOE+OO 2 14E-01 346E+00 c

photon - Total
neigy Photons/sec
iroup (bounding)
rg MeV

10150 1747E+16
00250 3 607E+15
0 0375 3089E+15
1 0575 33f68E+15
0 0850 2137E+15
01250 1.369E+15

Co-60 10,315 62
ts-134 7.3823E-04 10,315 62
Cs-135 2 869E-05 10,315 62
Cs-137 1 8609E+00 10,315 62
Eu-154 1 9262E-02 10,315 62
Eu-155 2 6721E-03 10,315 62
Fe-55 3 3099E05 10,315 62

H-3 3 7296E403 10,315 62
1-129 1.5853E-06 10,315 62
Kr-85 1.1958E-01 10,315 62

Np-237 1.2513E-07 10,315 62
Pa-231 12017E-04 10,315 62
Pb-210 1 1939E-08 10,31562

Pm-147 3 6819E-03 10,315 62
Pu-238 4 5953E-04 10,315 62

166,981 81 0 OOE+00 3 36E+01
166,981 81 0OOE+00 7 62E+00
166,98181 000E+00 2.95E-01

5 44E+02
1.23E+02
4 78E+00
3 1 E+05
3 22E+03
4 46E+02

-

21E+14
58E+14

I
I 0

1 7500 1 400E+13
2.2500 5 634E+08
2 7500 9021E+13 -0 341E-01 553E+00

91 81 0 OOE+00 3 85E+01 6.23E+02 3 5000 3 469E+05
166,981.81 0 OOE+00 1 64E-02 2.65E-01

. _ , _ _ . _ . _ _ _ _ _ _

166,981.81 0 00E+00 1.23E+03 2 OOE+04
166,981.81 0 OOE+00 1
166,981 81 01
166,98181 0 0

E+00 7.67E+01

Pu-239 2 7529E-05 O 2 84E-01 4 60E+00

Pu-240
PU2.941

1 .OOE+00 1 67E-01 2 70E+00

i Pu-242 4 0821E-08
Ra-226 1 4471E608
Ra-228 4 5651 E-06

i2 166,981 81 0 00E+00 2 45E+01
2 - 166,981 81 000E+00 4.21E-04

3 97E+02

10,315 62 166,981 81 0 e
10,315 62

Ru-106 3.8971E408 10,315 62 E-04 651E-03

Se-79 3.5417E-05 3.65E-01 5 91E+00

Sn-126
Sr-90

181 000DE+00 411.E01 6 65E+00

E+00 10,315 62 - 166,981.81 0 OOE+00 1.95E+04
E-04 -10.31562 166,981.81 0 OOE+00 3.36E+00
E-O5 10,31562 166,981.81 -OOE+00 483E-01
-06 10,315 62 - 166,98181 OOE+00 1 06E-02

3 166E+05

I Th-232 -9 0328E-08 10,315 62 0 00 3 30E-01

1i Ti-208 - 5386E-02 10,315 62 166,981 81 0.1
U-232 41639E-02 - 10,315 62 166,98181 01

U-233 -3.3244E-03 10,315 62 0 00 I i
- --- -- -s -sn AA XA I CR 1R

6OE+00
I1 nn.a

2 2.57E+03
:+03 IomThea Bo Podwer
E+03 Nomnral Heiat Bounschng

1.37E+02 . Output Hart OutputU-234

-L

i

U-235
U-236
U-238
Y-90
Other F
IlL Te

T iipI at

5 7813E-08 10.315 62
i- 1.3273E-07 10.315 62

8 24E-04 9 880E03 1 (Watts) - Watts)
1,37E-03 2.22E-02 j 3 65E+02 5.44E+03
1 42E-04 1 45E-04 Total Total-3 1121E-10 t

1.8940E+00 3 1 95E+04 3 16E+05
2.12E+04 3 44E+05

ll_ Ifrom by-LI j sa ,oaw. lu aaulrU-e,. -

actr Moderdor UHT[WA7ER
Fuel Cl Ig ZIRC

H. itCnns Tharld ~U
V W-Lk- Erdhr nl

UrGHT WATER Th Twro4aie was Lead for t1ie b" revig or5
This kWe mattese onO parametems except edar ve (utece)ZIRC

Th and U
in SInI OI -. - -- .-- --

Bu rup Summary (MWd) -* - Basis for bumup used in estimate:

From SFO Estimate
Nonsohit Ei.5w HIayl catNjated tan tie heavy melal emas deskOYe&

Bounding 166981 81 208631 25 idrg iptatra drecy ta SF0D (cImerted ID Wd)

lChecks - - -- - I -1 - - _

I Estimated Bumup/
Gr n urmu Estimated EOL HNISGiven EOt HM

I A10A0Nominal
Boundg I . .

nl

'Reactor shutdown, core removal, storage, shippirg or other date coritrming that irradacon ceased for he

'Total burnup ero all luel associated with this worksheet must be dvided by BOL heavy metal mass to get specific bvrnup values (MWdrlMT)

L
L DOEliSNF/REP-78

Revision O

March 2003
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Fuel Radionuclide Inventory Worksheet -

L Ful and Tmoplate In os X
Fuel Name: SHIPPINGPORT LWBR SCRAP (LINER 15718)

SNF ID # 379
Fuel Units & Descw I -CANISTER OF SCRAP
Heavy Metal Mass: 8O01244 6kg, EOL-=242.9kg
ROD Storage She: INEEL

'Fuel decay start date: 1982
Estimates as of 2010

Template. LWBR (Light Watler. Zrc 60 to 100%-, Th and U)
5

Template Bumup(MWd). 10269 14
Template BOL Heavy Metal Mass (M7): 0 45991251

Template Decay TIner 25 years

Estlrated
Canister usage

HIC
100

ll.Esaurn es S X, m X. Xb b Y. Yb Gamma Sources

Photon, Total
CitttWd From J Nommnal Bounding Fuel Initalf Activity Nominal Fuel Bounding Fuel Energy Photons/sec

Radionuclide Template Fuel Bumup (MWdcf Bunnup (MWd) (CO) Inventones(Ci) hIventones(Ci) Group (bounding)

Ac-227 8 3425E-05 1,654 38 13,061 64 0 00E+00 1 38E-01 1 09E+00 Avg MeV
Am-241 22387E-04 1.65438 13,061 64 000E+00 370E-01 2 92E+00 0.0150 1367E+15
Am-242m t 5512E-06 1.654 38 13,061 64 0 00E+00 2 57E-03 2 03E-02 0.0250 2a21E+14
Am-243 31181E-07 1,654 38 13.061 64 0 00E+00 516E-04 4 07E-03 00375 2.416E14
C-14 9.2539E-05 1.654 38 13,061 64 0 00E+00 1 53E401 121E+00 00575 2635E+14
CI-36 1 8103E-06 1,654 38 13.061 64 0 00E+00 2 99E-03 2 36E-02 008so 1.6720,14
C-243 3 9020E-07 1,654 38 13,061 64 000E+00 6 46E-04 53E0703 01250 1.071E.14
Cm-244 2 0742E-05 1,654 38 13,061 64 0 00E+00 3 43E80 2 71 E01 0220 1 493E4+14
Co-N 0 312554E-03 1,654 38 13,061 64 000E+00 5 39E+00 4125E+01 c370 658E13
Cs-134 7 3823E04 1,654 38 13,061 64 000E+00 1 22E+00 9 64E+00 05750 9174E+14
Cs-1135 2 8639E-05 1,654 38 13.061 64 000E+00 4 74E902 374E41 0.8s0 185E413
Cs-137 3 8609E+00 1,654 38 13.061 64 0 00E+00 3 08E+03 243E+04 12501 I148E+13
Eu-154 9262E-042 1,65438 13.061 64 000E+00 3619E01 252E+02 17500 10D95E412
Eu-155 2 6721E-03 1,65438 13,061 64 000E+00 442E+00 349E-01 22500 4407E+07
F6-S 3 3099E4-05 1,65438 13,061 64 000E+00 5 48E-02 432E1 1 27500 7056E+12
H-3 37298E-03 1,654 38 13,061 64 000E+00 6 17E+00 4 87E+01 35000 2713E+04
1-129 1 58534E06 1,654 38 13,061 64 000E+00 2 62E-03 2 07E-042 sooo 459E+0
Kr-85 11958E4-01 1,654 38 13,061 64 0 00E+00 1 98E+02 -56E+03 7.0400 6374E.02
No-237 1.2513E407 1,654 38 13,061 64 0 00IE+00 2 07E404 I 63E403 11 0000 5 079E+0

Pa-231 4 2017E04 1.65438 13.06164 000E+00 1 99801 1 57E+00
P-210 1 1939E4-0 1,65438 1306164 0 00E+00 1 98E405 8 56E904
Pm.147 36819E-043 1,65438 13,061 64 000E+00 6 09E+00 481 E+01
Pu-238 45953E-04 1,65438 13,061 64 01 7E+00 7160E-041 6070E+04
Pu-239 279E-05 1,65438 13,061 64 000E+00 425E-042 36-0E41
Pu-240 I 6124E-05 1,654 38 130001 6 14 0 -05E+00 2 6E4-02 2 10 E-01
Pu-241 2 3780E03 1,65438 13.061 64 000E+00 393E+00 311E+01
Pu-242 4 0821E408 1,654 38 13,061 64 0 00E+00 6 751E45 5 33E044

Ra-Oe6 1 4471E08 1,65438 13,0164 00E+00 2439E0 1 698E04
Ra-Z28 4 5651E406 1,654 38 13.061 64 0 00E+00 755E403 5 96E402

Ru-106 3 8971E-08 1,654 38 13,061 64 00O0E+00 6 45E-05 5 09E044

SeI79 3eeeto S47E0 *a5438 1306 6 hOQ+0 586a0 463-0

Sn-1126 3 9848E405 1,654 38 13,061 64 0 00E+00 6 59E402 S 20E-01

Sr-go 1 8940E+00 1,654 38 113.081 64 0 00E+00 3 13E+03 2 47E+04

Tc-99 3-2534E404 1,654 38 13,061 64 0 00E+00 S 38E-01 4.25E+00

Th-229 4 6839E405 1,654 38 13,061 64 0 00E+00 7 75E402 6 12E-01

Tii-230 1 0322E406 1,654 38 t3,081 64 0 00E+00 I 71E403 I 35E402

Th-232 -9 0328E408 1,654 38 0 00 2 58E402 2 57E402 2 58E-42

Ti-208 I15386E402 1.654 38 13.06164 000GE+00 2 55E+01 2 01 E+02

U-232 411639E402 1,654 38 13,061 6.4 0 00E+00 6 89E+01 5 44E+02 Therm;al Powver

U-233 -3 3244E403 1,654 38 0 00 8 69Ei41 8 14E+01 8 69E+01 NonrundilHestt - Bounding

U-234 8 1769E404 1,654 38 13,061 64 0 00E+00 1 35E+00 1 07E+0 t up~tt Heat 0~pu

U-235 S 7813E408 1,654 38 13,061 64 t 78E-05 t.t3E404 7.73E440 4 (wafts) ( watts)

U-236 I 3273E407 1.654 381 13,061 64 0 00E+00 2.20E404 I 73E403 s.59E.01 412515.02

U-238 -3 1121 E-1 0 - 1t654 38 0 00 tt14E405 ItO8E405 I114E405 Total Total

Y-90 t18940E+00 1,654 38 13,061 64 0 00E+00 3 13E+03 2 47E+04
Otiter RadSonucidies 3 41 E+03 2 69E+04

Template Selection Summary
From SFD Used iasis for Parameter Differences:

Reactor Moderator UGHTWATER UGTsWAT R Template was used torthe Pa isig reasou

Fuel Cmdig ZIRC ZIRC This buelm et onal parametersesept eadiel.
BOL HM Cornstituents Th and U Th and U

BDOL Enrichment% 0 71 60 to 100 .-

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

From SFD Estimated
Nominal 1 654 38 l tuup scaklatel trt U hwq Metal mmr deSAVYe

Bounding 13 061 64 3,30875 msirdrig bumup talen drecty trt SFD (cmveted ID MWd)

Checks

Estimated Bumupt
Bumup Muit tier Given Burnup Estimated EOL HNMGiven EOL HNM

Nominal 030 100
Bounding I239 025

'Reactor shutdown, core removal, storage. shipping or other date confimling Bhat Irradaton ceased for fuel

'Total bumutp for at fuel assodiated with has workshee must be dvided by i00L heavy metal mass to get specific bumup values (MWdU.IT)

-

U
U

Li-
U,

L
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- I Fuel Radionuclide Inventory Worksheet 1- ,

I :LFul andTempllate fornwtion. ;_;,' f_-L Fuel Name SHIPPINGPORT LWBR SEED
L SNF ID 4 380

Fuel Units & Descr 12 - 619 ROD HEX ARRAY
Heavy MetalMass 8OLU52183kg, EOL1 StlOSkg

I ROD Storage Site INEEL

Estimated
'Fuel decay start date- 1982 Canister usage

Estinates aso 2010 18 x15 -
- Template LWBR (Light Water. Zirrc., 60to 100% ThandU) 1200

'Tsnmplbte Bumup(MWd): 10269 14
Template BOL Heavy Metal Mass (MT) 045991251

Temolate DecavTirme 25 warsI
i 1U. Estimntes m -. X b Y. Yb I Gamma Sources

Radhonucilde

I Photon Totatl
Ci/MWd From ' Nominal . * Bounding Fuel Inibal Activity Nomnal Fuel Bounding Fuel Energy_ Photons/sec

Template Fuel Burnup (MWd)w Bumup (MWd)' (Ci) . Inventones(CQ) - inventones(Ci) -Group (bounding)
8 3425E-05 155,505 33 278,657.20 0 00E+00 1.30E+01 2 32E+01 Avg MeV
22387E-04 155,50533 278,857.20 OOOE+00 348E+01 624E+01 00150 2.915E+16

Amt-242m 1 5512E-06 155.505 33 278,657 20 0 00E+00 2 41E-01 4 32E-01 0 0250 6019E+15
Amn-243 31181 E-07
C-14 9 2539E-05

155,505 33 278,657 20 0 OOE+00 4 85E-02 8 69E-02 0 0375 5 154E+15
155,505 33 278,65720 0 OOE+00 I 44E+01 258E+01 00575 5621E+15
155,50533 278,65720 006E+00 282E-01 504E-01 00850 3567E+t5I CI-36

L m-5-,243

t 8103E-06

Cm-244 2
3 9020E-07
2 0742E-05
3 2554E-03
73823E-04
2 8639E-05
8609E+00

2284E+15
3 184E+15
1292E+15

t s57E+16
3.873E+14
2Z450E+t14

Cs-135
Cs-137L Eu-154

S 278,657.20 0 OOE+00 1.15E+02 2 06E+
S 278.657 20 0 OOE+00 4 45E+00 7 98E+ 00 I 0.8500

155,505 33 278,657 20 0 OOE+00 2.89E+05
155.505 33 278.657 20 0 00E+00 3 OOE+03

5 19E+05 I 12500
t 9262E-02 S37E+03 I 1 7500 2.336E+13

Eu-155 2 6721E-03
Fe-55 3 3099E-05

I
S 278,65720 0OOE+00 4.16E+02 745E+02 j 22500 94016E08
S 278,657.20 OOE+00 5.15E+00 9.22E+00 27500 1.SOSE+14

. I1-137 .5
-

155,50533 278,657.20 OOE+00 5 80E+02 1 04E+03 C 3.5000 5 788E+05
t 5853E-06

1i.
i.

1958E601

278.657 20 0 OOE+00 1.87E+01 3 35E+01Ii Ft.1 155,50533 278.657 20 OOE+00 I 86E-03 333E-03
6819E-03 155,505 33 278,657.20 0 OOE+00 5.73E+02 I 03E+03

4 5953E-04 3 278,657.20 0 00E+00 7.15E+01 1.28E+02
2 7529E-05 155,505 33 278,6i5720 0 00E+00 4.28E+00

Pu-240
Pu-241 2

6184E-05
37806-03
0821E-08
4471 E-08
5651E-06
.- Rqt t

7 67E+00
4 51 E+00
6 63E+02
1 14E-02

4 155,50533 278,657.20 0OOE+00 7.10E-01 127E+00
Its snw5 33 9S 2867 Ont 6 rifl-l r nr;73Jit I n01 O20l-1nA

Se-79 3 5417E-05 155,505 33 278,657.20 0OOE+00 5 51E+00 9 87E+00

Sr-90

L -
j 1020Uoi,~ .23 lo,ozf.zu U LJUt+4U O).Zut+uu I Ii r+U

8940E+00 I

4 6839E-OS
1 0322E-06
_ n^DRF4

155,505 33
15 505C '331

0 00E+00 1.61E-01 2 88E-01
Th ^^., - nrinv C1i1-i 551E41I 5 51E41
TP-208 t5386E-02 155,505 33 278,65720 0.0OE+00 2 39E+03 429E+03
U-232 4 1639E-02 155,505 33 278,857.20 0006E+00 648E+03 1 16E+04 Thermal Power
tU-233 -3 3244E-03 155,505 33 0 00 1.85E+03 1.34E+03 I 85E+03 INomunal Hea . Boundhng .
tJ-234 8 1769E-04 155,50533 278,65720 0.00E+00 127E+02 228E+02
U-235 5 7813E-08 155,505 33 278,65720 3.79E-04 9-37E-03 1 65E-02
U-236 1.3273E-07 1S5,505 33 278,65720 0 00E+00 2.06E-02 3 70E-02

Oupot Heat Output
(Wttts) tit

i 807E.0 50 7E+03I
i
| U-238 -3 1121E-10
L_ Y-90 1 8940E+00

Other Radonuclides

S . 0 00 2 42E-04 1.94E-04 2 42E-04 Total Total
S 278,657.20 0 0E+00 2 95E+05 528E+05

3 20E+05 574E+05
15l.'Temnpiate Selection Su...wumy, I n C~~. u- thed w r - - -. I-, -Femptsate Selection Sul

Used {Basis for Parameter DIflerences:
Reactor Modera ,IGH ,WATER

Fuel CldtIe ZtRC
90 HUM Consttuenunt-! Th aU

904 Enrnchmentl 0070817874

LIGSHT WATER

I ZIREiIC hios meimaes on parwriiews excepi wsircienli
Th arnd U

60 0100

Burnup Summary (MWd)f _Basis for burnup used In estimate:
From SFD I Estsaated

Nomnal 1_55053 104 9065 t bum Wan *eciy hm SFD (ceed b lWd)
Bounding 278 65720j 209 813 14 Uwi ^tur tWmen dedly from SF0 (corveled to bWd)

[Checks -_

Estinated Bumup/
r--n A-umuBurnup Multipler Estenaled EOE Ht/Glven EOL HM

-onhal 133 0o 67 0 99
B"undig 239 075L Rcacoor shuow re removal storage. stipping or other date confirming that Itradiaim, ceased for vuel

"T~tat banup for an het assodated wh this worxksheet must be dvided by9 heavy metal mass b get r pedtic burnp vatues (MWdU^

L DOE/SNFriEP-U78
RevIsion 0

March 2003
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Fuel Radionuclide Inventory Worksheet . A

L Fuel -id Teargqfte Jnlrmatioatt ,
Fuel Name: SHIPPINGPORT PWR C1 BLKT

SNF ID 191
Fuel Units & Descr 36-17 FLAT PLATES
Heavy Metal Mass: BOtL-583 92g EOLv569 66kg
ROD Storage Site. INEEL

'Fuel decay start date: 1969
Estimates as of: 2010

Template PW R (ght Water. Zirc, 0 to 5%, U)
'Template Sumup(MWd): 6192

Template OL Heavy Metal Mass (MT): 0 00176911
Termrtate Decay Trrw 35 years

Eshmated
Canistar usage:

8-x1 S5'
36 00

U. Estimates ,. In m xn Xb b Y. Yb I Gamma Sources

.. ^ Photon Total
CVlMWd From Noninal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonsisec

Radionuclide Template' I Fuel Bumup (MWd Bumup (MWd)' (C)1 Inventories(CA) lnventories(Cl) ,Group- (bounding)

Ac-227 &7758E-10 13,56021 27,120 41 0 00E+00 1.19E-05 2 38E-05 Avg. MeV

Am-241 14352E-01 13,56021 27,12041 000E+00 1 95E+03 389E+03 00150 1459E,15

Amr242m 2 8698E-04 13,560.21 27,120 41 0 00E+00 3 89E+00 7 78E+00 0 0250 2943Et14

Am-243 6 2565E-04 13,56021
C-14 13,560 21
C.36

E+00 00575 3.243E+14
IE02 00850 1 633E+14

0+00 10250 1 133E+14Cm-2443
Cm-244
Co-60

+00 3.40E+00 6 801
0 OOE+00 6 65E+02 1 33E+03 02250 1 400E+14

27.12041 000E+00 347E+01 694E+01 0o3750 6 021E+13
27.120 41 0 0uE+00 5S50E-01 I 10E+00

1 4433E-05 13,560 21 27.120 41 0 0

Cs-137 1 3979E+00
Eu-154 2 0203E-02
Eu-155 1 7684E-03
Fe-55 4 3136E-0s
H-3 2 0769E-02
1-129 9 8288E-07
Kr-RS 2 8214E-02

13,560 21 27,120 41 0 0

05750 1 400E+15
08500 t 937E+13
1 2500 1 903E+13
1 7500 s 6985E+ 1
22500 9 176E+07+00 240E+01 4 80E+01

_+00 S 85E-01 1 17E+00 2.7500 1 990E+08
1.56021 27.120 41 0 00E+00 82E+02 5 63E+02 3.50vO 1 936E+07
1.56021 27.120 41 0 00E+00 33E402 2.67E-02 5.000 8276E.06

13.56021 27,120 41 0 00E+00 83E+02 7 (

1 1218E-05 13.56021 27,120 41 0.00E+00 52E-01
13036E-09 13,56021 27,120 41 DI

U.
U,

P5-21 0 8-5078E-1 1 13.56021 27,120 4
Pm-147 3 6531 E-04 1 E+00

Pu-238 7.4 2 02E+03

Pu-239 0 00E+00 58E+02 315E+02
Pu-240 27,12041 0 00E+00 05E+02 4.10E+02

Pu-241 9 0036E-01 . 13.56021 27,120 41 0 C
Pu-242
Ra-226
Ra-228

6 4260E-05
2.2804E-1 0
52713E-12
6 1166E-10
1t2377E4-5

:-06 618E-06
1

0 OOE600 7.15E-08 43E-07
3.56021 27.12041 0 00E+00 829E-06 66E4-5

13,560 21 27.120 41 0 OOE600 1 68E6011 336E-01

S1-t126 2 52tOE4-5 13,56021 27.120 41 0 OE+00 3 4
Sr-90 9 1667E01 13,56021 27,12041 0C

TC-99 3 9357E-04 13,56021
Th-229 12
Th-230
Th-232
Tl-208
U-232
U-233
U-234
1 gl3g

300E+00 2.85E-04 571E-04
0 0OE+00 7.18E-08 1 44E-07

-07 13.560 21 27.120 41 0 OE+00 237E-03 4 74E-3
27,12041 00OE+O 642E-03 1282 I ThermalPower

27,12041 O6E+00 3.40E-04 681E-04 _NommaIH-eat Bounding

E-05 13.560 21 27.120 41 0 OE+00 678E-01 36E+00
.1 AAR4489EA lI 'An 91 dno 1 24r-02 0.O00+OO 1-24E-02

U-236 7 5824E-06 13,560 21 27,120 41 0 OOE+00 1 03E-01 2.06E-01

U-23S -2 6129E-07 13,560 21 0.00 1 94E-01 1 91E601 1.94E-01

Y-90 91699E-01 13,56021 27,12041 OOE+00 124E+04 249E+04
Other iRtadonuclides 1 82E+04 3 64E604

TILTeaplbdeSelection Suammtary.Bu Surrmry, and Checks -
Ttempoit Seilection Summary I

.Fro SFt Usd Basis for Parameter Driferences:
Retr ModerUato T WATER UG9HT WATER

Fueld Cidng ZIRC ZtRC
BOL H11 Consiiteunts n U U

SOL Enrichment % 0 98643828 0105

Bumup Summary (MWd)` - Basis for bumup used in estimate:
From SFD Estimted

Nominal I 511 13 56021 tt Wrmp t r ated ri the heaq ireti mrtass **sye
Bounding 27,120 41 ieeaa bmtim c tatuiedet Is be ti rnny tunp

Checks

Estimated Burnupt
Bwnu Multiplr Given Burnup Estimated EOL HW/Given EO HM

Nominal 016 209| 101
Bounding 1 33.

Output' Heat Output
(Watts) (Watts)
3.12E+02 6t24E+02

Total Total

LI

U

'Reactor shutdown, core removal, storage, shipping or othsr date confirfing Voat irradiation ceased tlro rut
t
Total nziup fo lor aiuel assodated with ths worksheet must be dvirled by 80L heavy metal mass t1 get specIfic burrup valueh (IA`'MNT)
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Fuel Radionuclide Inventory Worksheet

DFud andyemplate Ja ;mation
Fuel Name SHIPPINGPORT PWR C2 6LKT

SNF D t 192 -
Fuel Units & Descr 17-17 FLAT PLATES
HeavyMetal Mass BOE.1323635kg EOL=1038999kg
ROD Storaae Site INEEL

'Fuel decay start date 1974
Estanates as of 2010

Template PWR Light Water. Zrc, 0 to 5%, U)

"Template Burmup(MWd) 6192
Template BOL Heavy Metal Mass (T) 000176911

Estimated
Canister usage:

18"x1S'
1 1700

- - - Template Decay Time 35 years -

i. Esdtntes' -- - X. - - Xb -b - Y. Yb [ Gamma Sources

I Photon Total

L
CUMWd From , tiomnal Bounding Fuel Inrtal Activrty

Radionuclide '- , Template F-uelBurnup(MWd' Burnup (MW)
2

- (Ci) -

- Nominal Fuel Bounding Fuel

hnventones(CQ) - Inventories(Ci)
Energy _ Photons/sec
Group' (bounding)

_ _ , __ _.5

Ac-227
Am-241

541 ,350 974 - U OOE+WU 2 38E-04 4 75E-04 ._S
AV9 ,

541.350 94 0 00E+00 3 83E+04 7 o

Arm-242m
Am-243
C-14

Cm-436
Cm-243

Co-60

S47 541.350 94 - 000EE+WO
S 47 541.350 94 0 00E+00

-05 270,67547 541.35094 I

0297E-07 270,675 47 541.350 94

777E+01 - 1 55E+02 - 00250 5874E415
1 69E+02 - 339E+02 00375 5602E+15
1.30E+01 2.59E+01 0 0575 6 473E+15
2.17E-01 435E-01 00850 3.259E+15
6.79E+01 1 36E+02 0 1250 2262E15
1.33E+04 2 65E+04 02250 2795E+15
6 92E+02 1.38E+03 03750 1202E+15

2 5081 E-04 - 270,675 47 541,350 94
AUb-J AAI.OI 5 71 7 : c

t9015E-02 2I70,1 0 41

Cso134L Cs-M3
L Cs:137

Eu-240

Np-237
P- a-231

Pu-2306

2 5581E-03
4 0536E-05
1 4433E-05
t 3979E+00
2 0203E-02
I 7684E-03

E+00 1.10E+01 2.19E+01 0 5750 Z2795E+16
270,675 4

1.350 94 0 00E+00 3 91 E+00

547 541.350 94 0 6E+00
270.675 47 541,350 94 0 IWE+C

270,675A7 541,350 94 0
fn

1OE+(
4 3136E-05 270,67547 541,350 94

E.02 9 57E+0 2.25 AM3E.09
E+01 2.346-~ 2.0 3 752E.09
:+03 I 12E+04 -I 3.5000 3 864E.08
2 iilO 22-tJ - OI. i 1 052---- -2 0769E-02 270,675 47 54

9 8288E-07 270,675 47 54 2 66E41 S 32E-01 S ooo0 1 652E+09

2 8214E-02 7 64E+03 I 53E+04 7.0000 1 904E+07

1.1218E -OS E+00 3 04E+00 6 07E+00 11.0000 2187E+06

I 0 WE+W. 3 53E-04 7 06E-04
541.35094 O.OOE+00

3.675 47 541.350 94 0 0OE+0O
270,675 47 541,350 94

1 1623E-02 270,675 47 541.350 94 +03 6 29E+03
+03 8 19E+03t1st32E-02 270,675 4

9 0036E-01 E+00 2 44E+05 4 67E+05

64 0 0OE+00 1.74E+01 3 48E+01

E-10 270,675 47 541,350 94 0 00E+00
E-12 270,675 47 541,350 94 0 OE+00
-10 270,67547 541.35094 0 OOE+00

6 17E-05

1.2377E-05 270.675 47 541,350 94 0 °
A -- -(-b---- -- q1, nA

2 b21L-tsj
9 1667E-01
3 9357E-04
120s7E-1 0

270 675 47 _ 541 50 Y4

270,675 47 54t1,350 94

0 OE+00 6 82E+00 1.36E+Ot
0 OE+00 2 48E+05 4 96E+0S

o 00E+00 1 07E+02 2 13E+02
00E+OO - 3 26E-05 6 53E-05

TC-99
Th-229
Th-230
Th-232
TI.208
U-232
LL233
LL234
U-235
UJ-236

541,35094 0 OOE+00
541350 94 0 OOE+00

5 74E-03
I 43E-06
4 726-02 i

- 270,675 47 541,350.94 0 O0E+oo 4 73F-02

1 14E-02
2 87E-06
9 46E-02
2 56E-01
1.36E-02
2 71 E+01

g # _ - A-_

270,675 47 541 ,350.94 0 OOE+00
270,675 47 541,35094 000E+00
270.675 47 541,350 94 0 00E+00
270,675 47 0 00 2.03E-02

% 1 OP.F.:,
1 -. 1~t - Thermal Power

Nominal Heat I Bounding
IOkopt Heat outut

-1 4489E406
7ss24E-06 270.675 47 541,350 94 0 0OE+

-2 6129E-07 270,675 47 - 0 00 4 42E-
9 1699E01 270,675 47 541.350 94 0 OOE+

aSunr--ry. Buanp Suanary, and Checks -__ _ __t- _ - -_ '

E+OO 2 03E-02 j (Wats)- (wats)
E00 - 4.1OE+00 j 623X.03 1.25E.04
E-01 - 4 42E601 Total Total
E+05 4 96E+05
E+05 727E+605lonucidles

r

liBtsis for Parameter Dfferences
Reactor Moderator LIHTV

Fuel Cladding Z
BOL muil C-nstiAints I U

I -___ _ __ __ _ __ __ _ __ __ _ __ __ _I._ _ _ _ _ _ _ _ _

IBuup Summary (MWd)' _ _Easis for burntup used in estimate

Fromn SFO | Estnnwd I
18,892.25 27067547

,d1 -5ft 84

WaveiW buff" taloatled rmn N heavy nartal tawas destroyed
R-d- turr his assuined lol be rce nlrieal bujssi-5

Fhe I -- ------- -

Estimated dBuntupl
GIven Burnup

NMN2 _
B<-1-dn

Bur.up Multiplier
5.84

11 84

Estimated EOL HMA/Gven EOL HM
I - 1 171

'Reator shutdown, core removal, storage. shippng or other date conitnring that bradatbon ceased tor tuel

'Total bunup for at fuel associated with fts worksheet mnust be dilded by SOL heavy metal mass to get rpedbfc burnup values (MWdVI)

L. DOESINIF/FtEP-078
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Fuel Radionuclide Inventory Worksheet
L Furl and Tenplate Information, ,1

Fuel Name. SHIPPINGPORTPWR-CI-54
SNF Itr t 194

Fuel Units & Dwcr: I - 17 FLAT PLATES
Heavy Metal Mass: OL=3 024kg; EOL=2 063kg
ROD Storage Site: INEEL

'Fuel decay atart date. 1964
Estimates as of 2010

Temptate Pathfitder (Ught Water, SST, 60 to 1 O0%. U)
'Template Bumup(MWd). 601

Template BOL Heavy Metal Mass (MT): 0 00012882
Template Decay Time 35 years

Estniated
Canister usage:

1 8'x1 5

10 lC0 I

11. Esuastes -r t m It b Y. Yb Gamma Sources

Photon - Total
C11MWd From3 Nominal Bounding Fuel initial Activity Nominal Fuel Bounding Fuel Energy Ph-otoal/sec

Radionuclide Template FuelBumup (MWO) Bumup(MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding)
Ac-227 2344E-08 90800 1,81599 OOOE+OO 212E-05 424E-05 Avg MeV
Am-241
Arm-242rr
Am-243
G-14
C1-36
Cm-243
Cm-244

1.1135E-04 90800 1,815 99 0OOE+00 1 01E-01 2 C
8so75sE-09 908 0D 1,815 99 0OOE+00 7 72E-06 I 54E-05

-Io0 908 00 1,81599 0OOE+00 895E-07 179E-06 I 00375 2436E+13
0 OOE+00 2 09E-01 418E-01 I 00575 2626E+13
0OOE+00 1 11E-03 2.23E-03 I 00850 1 587E+13

4 52E-07 0 1250 1 030E+13
6 0o2250 1366E+13

Co-60 7 0849E-02 90800 1,81599 0OOE+O
Cs-134 3 0266E-06 908 00 1,815 99 0 OOE+00
Cs-135 30316E-05 90800 1.81599 OOOE+00

0.3750 5.957E+12
0.5750 9-813E+13

Cs-137 1 4511 E+00 908 00 1,81599 0OOE+00 132E+03 264E+C
6 6955E-04 90800 1,81599 0OOE+00 608E-01 1.22E+00 I

800 1,81599 0OOE+00 634E-01 127E+00 22500 5.219E.07
1.12E+00 2 24E+00 275F00 1 53BE+06

H-3 4 57E+00 3.5000 1,083E+02
1-129 7 3195E-C 4 454E.01 L.Kr-85 41281E-02 908 00 1.815 99 1
Np-237 11 489E-06 908 00 1,815 99 0 OOE+00 1.04E-03

4 5241E-08 90800 1,81599 OOE+00 4.t1E-05 822E-05
908 00 1,815.99 0 O0E+00 5 85E-10 1 17E-09

0 08E+00 1 06E+00 2 12E+00
Pu-238
Pu-239

2 68E-01 5 36E-01

Pu-240 8 6839E-C
1 21E+00
1 58E-01
t.30E+00

L
7.1514E-04 908 00 1,815 99 0 00E+00 6 49E-01

E-09 908 00 1,81599 000E+00 1 79E-06 358E-06
1,815 99 0 00E+00 60E-09 321 E-09

753E-09 1.51E-08
Ru-106
Se-79 13223E-05 908.00 1.1

1.1493E-05 908 00 1.815 99 000E+00
1 3649E+00 908 00 1,815 99 0.00E+00 124E+03 2 48E+03

0 00E+00 4 24E-01 8 47E-01
Th-229
Th-230

0 00E+00 1 324-08 2 64E-08
3 02E-07

51E-08Th-232 8.3361E-12 908 00
Tl-208 21664E-08 908 00
U-232 - S8669E-08 908 00
U-233 31847E-09 908 00
U-234 3 8769E-07 908 00

1.815 99 393E-05
1 07E-04 Thermal Power

1.815 99
U-235 -2 7761 E-06 908 00 000 6 08E-03 356E-0
U-236 1 6190E-05 90800 1,815 99 000E+00 1 47E-C
U-238 -2 8547E-09 908 00 0 00 712E-05 6 86E-C

Nominal Heat Bounding
Output I ' Heat Output
(Watts)' (Watts)
1859E+01 3.17E+01

Total Total
1.3652E+00 90800 1,81599 000E+00 1 24E+03 2.48E+03 I

Template Selection Sul

Reactor Moderator
Fuel Cladding

BOL HM Constituents
BOL Enrichment %

1 50E+03 3 00E+03

Basis for Parameter Differences:
Ths Tempate was use tor Se Id1eq reason,
This tiel athes Pathltl Taials on at tut owe paramier (dadfk, tut substileg Staress
Steel s a good lservatve asswrpom

L
Burnup Summary (MWd' jBasis for bumup used In estmate:

From SFD | Este a ted
Nominal 08 00 Nom0ruil tunV calctuated irom the heavy metal msus dested

Boundinl 1 815.99 roxiatig btossp asstaed ID be twce riat bump,

Checks

Estimated Bumupl
Bumup Given Bumup Estimated EOL HMWGhven EOL HM

Nozminal 6 44 0|10
Boundng 12,87

'Rear shutdown. core removat. storage. shapping or otser date consrming that irradation ceased lor fuel

'Total bxurup for all hid associated with hs worksheet must be divded by BOL heavy metal mass to get specific bumup values (MWdUT)

U
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Fuel Radionuclide Inventory Worksheet

A Fuel and Template ifoon ___
Fuel Name SHIPPINGPORT PWRC2-S5

SNF ID # 195
Fuel Units & Descr 19 -19 FLAT PLATES

Heavy Metal Mass 80L343226kg, EOL220 031 g
RO0 Storage Site INEEL

'Fuel decay stalt date 1969
Estimates as of. 2010

Template- Pathnder Ligght Water. SST. 60 to 100Y., U)

'Tamplate Burnup(MWd) 6 01

Template BOL Hevy Metal Mass (M) 0 00012982
Template Decay Trie - 35 years

Estimated

Canister usage
185x15,
1 900 1

I

L-

- . .

11. Estimates .> - m Z. Xb b Yn yb I Gamma Sources

* m . Photon , Total

CUMWd Fromr Nominal Bounding Fuel Initeal Activity Nominal Fuel Bounding Fuel Energy Photons/sec

- Template- Fuel Bumup (MWd) Bumup (MWd)' - '(Ci)^ J- - Inventores(Ct) . lnventories(Ci) Group. - (bounding)

2 3344E-08 116375 01 232.750.02 0 00E+00 2 72E-03 5 43E-03 Avg MeV

1.1135E-04 116.37501 232,75002 000E+00 t.30E+01 259E+01 00150 1737E416
Ac-227

116.375 01 232,75002 0 00E+00 9 90E-04 1 98E-03 0 C

9 8519E-10 116.375 01 000E+00 1 15E-04

i C-14

L C224

2 3012E-04 11
I 2261E-06 I1

232,750 02 0.00E+00 2 68E+01
232,750 02 0 00E+00 1 43E-01
232,750 02 0 00E+00 2 89E-05
232.750 02 0 00E+00 2.700-04

2.29E-04 00375 3122E+15
5.36E+01 o 0575 3.366E+15
2.85E-01 00850 2.034E+15
579E-05 01250 1.320E015
5.39E-04 02250 1 750E+15

2 4875E-10
Cm-244 2 3178E-C
Co-60 232.750 02 I 65E+047 053750 7 635E.14

Cs-134 30266E-06 116,375 01
Cs-1 30316E-05 116.37501

Cs-137 1.4511E+00 116,375 01
Eu-154 6 6955E-04 116.375 01
Eu-155 69850E-04 116,37501

Fe-55 2318E-03 116,375 01

H-3 25141E-03 116,37501
1-129 73195E-07 116,37501

Kr-85 41281E-02 116,375 01
Np-237 1.1489E-06 116,375 01

Pa-231 4.5241E48 116,37501
t Pb-210 64476E-13 116,37501

Pm 147 I 1651E-03 116,375 01
Pu-238 2 9517E-04 116.37501

232,750 C 11 7 04E-01 05750 1257E016
* ~000E+00 - 3.53E+00 7 06E+00

0 00E+00 1.69E+05 3 38E+05
000^E+00 779E+01 - 1 56E+02

2 000E+00 8 13E+01 1 63E+02
2 000E+00 1 43E+02 2 87E+02
2 0 00E+00 - 2 93E+02 5 85E+02

0 8500 1 273E+14
1 2500 125E0+15
17500 3.284E012
22500 6 B18E+09
27500 1 971 E+08
350 1t387E+04
5 0000 S 705E003
7D00 6299E+02

232,750 02 0 C
232,750 02 0 C ) 61 E+03

2 67E-01 11 0000 7 06E+01
5.26E-03 1 05E-02
7.50E-08 1 50E-07

- 0 00E+00 1.36E+02
2 0 00E+00 344E+01

0 00E+00 7 77E+01

2 71 E+02
6 87E+01
1 55E+02
2 02E+01

Pu-239 6 6772E-04
Pu-240 501

Pu-241 501 1 66E+02

Pu-242 116.375 01 -04 4.59E-04

116,375 01 2 05E-07 4 11E-07

E-12 116,375 01 E+00 9 65E-07 I 93E-06

1 8419E-10 116,375 C 0 00E+00 2.14E-05 42-9E-05

1-32E-05 11

I Sr,-126

L.. Tc-99

1.1493E-05

232.750 02 0 00E+00 1.54E+00
232,750 02 0 00E+00 1.34E+00
232,75002 0 00E+00 1.59E+05

6.375 01 232,750 02

3 18E+05
1 09E+02
3.39E-06

Th-229 116,375 01 232,750 C
116,375 01 232,750 C
116,375.01 232,750 C
1186375 01 232.750 C

193E-05 3 87E-05

8 3361 E-12
9 164AF:-

0 00E+00 9 70E-07
0000E+00 2 52E-03

15.4E-06
5 04E-033

L . vv";w . . _._ . _ - . 1.370-4.

58669E-08 116.37501 232,75002 00vE+00 6 83E-03 1.37E0C

3 1847E-09
1-234 3 8769E-07
I l"2 -2 77A11 ;F-

2,750 02 0 0t0E+0 3 71 J -i I I t-

2,750 02 0 00E+00 4 51 E-02 9 02E-02

0 00 6 90E-01 3-67E-01 6 90E-01

2,750 02 0 00E+00 138E+00 3 77E+00

Thermal Power
Nominal Hea Bounhrig,

Otutput Hest Output
- (Watts) (Wafts) -
2.03E+03 4.8+03

Total TotalU-236 1.6190E-05

| U-238 -2 8547E-09
Y.90 1t3652E+00

11111 Other Radionudides

= 116,37'
116.375 01 0 00 8 07E-03 7 74E-03
116,375 01 232,750.02 000vE+00 1.59E+05

]LL 1 emlf eftectonumma, ~nusmMRII7
lemlate Selection Summary

From SF0
Reactor Moderar IGHT WATER UIGH

Fuel Ctaddng ZIRC
BOL HU Constituents U

B0L Enrichment % 93 00008334 6C

R asis for Parameter Differences'lIUI
vv ____ ._. . _. _ ................... _._, _ ,.,_. _ _ _ _

:T WATER
SST

This Teinpiate was wed for the helewe reaSets

Thesa belnt s ,Pabirder Te ne cn sl bat sre r r(dadv h_ sbtleiustg Slaniess
Steel a a good cansevalve asamptl)

= |Basis for burnup used In estimate-Bumnup Summary (MWO)- I I

From SF0 nrted

116,375 01
232.750 02

Nornal hus bctaled hoo te hey setsl se stvyed

8rundis bjw asosued lo b te tx rcrn ral hnuit -

Estbr.atd EOL HWGIven EOL HM
I ~1 01i

Estimated BurnuP,
Given Sur.up

SoundingL

'Reactdr shutdown, core removal, storage, sappirng or other date cornfifring Stat irradat-ori ceased for fuel

'Total bumnup for all fuel associated with thrs wortsheet must be ivclded by 8OL heavy metal mass to get 5pedfic burup values (MWdNIT)

L OOE/SNF/REP-078
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Fuel Radionuclide Inventory Worksheet
L Fud and Templatlnfor1n tionj';IdLo

Fuel Name SI-PPINGPORT PWR-C2-S2
SNF ID#, 196

Fuel Units & Descr 20. 19 FLAT PLATES
Heavy Metal Mass: SOLt419 354lkg, EOL=301588-g
ROD Storae Se- [NEEL

Estirtated
'Fuel decay stirt date: 1974 Canister usage

Estimatesasof: 2010 18ax15t
Template, Pathfitder (ght Water. SST, 60 to 100%. U) i 20 00

ITemplate Bumup(MWd)r 6 01
Template BOL Heavy Metal Mass (MT): 0 00012982

Temntat. Decay Time 35 years

11. Estiinates - M X., Xn b Y. Gamma Sources
_ - .- . I , Photon Total

CiMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec
Radionuclide Template- Fuel Bumup (MWdf Bumup (MWd)

t  
(Ci) Inventories(Ci) Inventonies(Ci) Group (bounding)

Ac-227 2.3344E-08 111,24737 222,494 74 0 OOE+00 2 60E-03 5 19E-03 Avg. MeV
Am-241 1.1135E-04 111,24737 222,49474 OOOE+00 I 24E+01 248E+01 00150 1661E+16
Am-242m 8 5075E-09 111.247 37 222.494 74 0 OOE+00 9 46E-04 I 89E-03 0 0250 3451E+15
Ar-243 9 3519E-10 111.247 37 222,49474 0 OOE+00 1 lOE-04 2 19E-04 00375 2985E+15
C-14 2.3012E-04 111t24737 222,49474 000EE+00 256E+01 512E+01 00575 3217E+15
CI-36 t2261E-06 111.24737 222,49474 0OOE+00 1_36E-01 2 73E-01 000 1 944E+15

Cm-243 2.4875E-10 111,247.37 222,49474 OOOOE00 2177E-05 5 53E-0 1 0200 I1262E+15
Cm-244 2.3178E-09 111,247.37 222,494 74 00OE+00 2 58E904 9 16E-04 02250 1673E+15
Co-60 710849E-02 111,24737 222.494 74 OOOE+00 788E+03 58E+04 013750 7299E+14
Cs-134 30266E-06 111,247.37 222,49474 0 0OE+0O 3 37E-01 6 73E-0 05750 1202E+16
Cs-135 340316E-03 I1,247.37 222.49474 00OE+OO 3737E+00 675E+00 _ 8500 1217E+14
Cs-137 1 4511E+0O 111,24737 222,49474 OOE+00 1 61E+02 323E+05 12500 1 210E+15
Eu-154 66955E-04 111,24737 222,49474 OOE+00 745E+01 549E+02 17500 3139E+12
Eu-155 6 9850E-04 111,247.37 222,49474 0 0OE+00 7 77E+01 1455E+02 22500 6517E+09
Fe-SS t.23t8E-03 111,247.37 222.49474 OOE+OO 637E+02 174E+02 Z7500 1884E+08
H-13 2 5141E-03 111,24737 222.49474 'OO0E+00 27 9E+02 5S9E+02 3s0co 1328E+04
I-t29 793195E-07 111,247.37 222,49474 0OOE+00 8 14E-02 It63E-0t DOO 544614E+03
Kr-85 4t1287E-02 111,247.37 222,49474 00E+00 4 59E+03 9t8E+03 7-000 6030E+02
Np-237 5 8489E-06 111.247.37 222,49474 0 OE+00 6 23E-03 2 56E-02 1t oea 6P766E+01
Pa-23t 4 5247 E-08 111 247.37 222.494 74 0 OE+00 5 03E-03 7 01 E-02
Po-2O 6 4476E-03 111t24737 222,494 74 000E+00 7417E-08 143E-07
Pmt-47 t 1651E-03 111t24737 222,494 74 0OOOE+OO 1-30E+02 2.59E+02
Pu-238 29517E-04 11124737 008,494374 O 5OE+OO 3(28E+t01 6 57E+t
Pu-239 6 6T7E-04 t11t24737 Z7.97 OEO 4E+Ot t 49E+02
Pu-240 8 6839E-05 111t24737 222,49474 0000E+00 9 66E+00 3093E+00
Pu-24t 7t1514E404 111,247 37 222,494 74 0OOOE+OO 7 96E+Ot t.59E+02
Pu-242 It9717E-09 111t247 37 222,494 74 O OOE+OO 2t19E-04 4.39E-04
Ra-Z26 2 7654E-12 11124737 022,494074 OOOE+OO 96E-07 393E-07
Ra-?28 8 2928E-1t2 ttt24737 222,494.74 O OOE+OO 9 23E-07 It85E-06
Ru-tO6 1 8419E-tO 111t247 37 222,494.74 O OOE+OO 2 05E-05 4.1tOE-05
Se-79 1 3223E-05 111,247 37 222,494.74 O-OOE+OO tA7E+00 2 94E+OO
Sn-t26 t 1493E-05 t11t247 37 Z?2,494.74 O.OOE+OO t.28E+00 2 56E+OO
Sr-90 1 3649E+00 111247.37 222,494 74 0 OOE+00 1t52E+05 304E+05
Tc-99 4 6656E404 t11t247 37 222,494.74 O OOE+OO S.t9E+Ot ItO4E+02
Th-Z?9 t 4547E-t11 t 11t1247 37 222,494 74 O OOE+OO I 62E-06 3.24E-06
Other30 t6617E-10 t1t24737 222,49474 OO1OE+ 846+5E-0 370E-05
Th-Z32 8 3361tE-t2 111,247 37 222,494 74 OOO0E+OO 9.27E407 I 85E-06
Tt,-208 2Zt664E408 111t247 37 222,494 74 O OOE+OO 241tE-03 4 82E-03
U--232 568669E-08 111,247 37 222,494 74 O OOE+OO 6.53E-03 I 31E-02 Thermat Power
U-Z't3 3t1847E-09 111,247 37 222,494 74 O OOE+OO 3.54E404 709E4-4 Nominal Hest Boundmng
U-234 3 8769E-07 t1t1t,247 37 2?2,494 74 0 OOE+OO 4.31 E402 8 63E-02 Output Heat Output,~
U-235 -27761tE406 111,247 37 0 00 8 43E-01 5.34E401 8 43E-01 (waft)s (Watts)
U-236 1.6190E-OS 111,247 37 222.494 74 O OOE+OO I180E+00 3 60E+OO It94E+03 3.811E+03
U-238 -2 8547E409 11t1t,247 37 0 00 9 87E403 9SSE403 9 87E403 Total Total
Y-90 t3652E+OO 111,247-37 Z2474 OE+O t5E+OS 3 0AE+o5
Other RadionucIi [fs e 84E+OD 3 67E+On
M. Templiste Seleto Stmma, BwDP Suenmry and Cliecks5<fgXf<>.,

Tempbllte SeleCtIKon Summary , I ., - I

Fro~m SFD Use B~asis for Parameteir Differences:
Rctor LUGHt WATER UGHWrAR TWETemplate was u e i teaUsot 1e6t9ow

FuatCltadL ZIRC SST TJ s fuel matohes bPatereerle l5 at n t teone puraoerl(daddirg bbsts Stanlea
8Ot. HM Constituents U U ,S9ed i a good cosevatae assimon

BOL Enrichment % 93 00000016 60 to 100

Burup Summary (JMWd -Basis for bumup used in estimate:

From S -F Estimated
Nominal i11124737l7Nominal bmu4 cataated tnam fe heu e*s mmot destroye

Bound4g 272 494 74 Bou" bsne o)a aed tb bloe teic Tomrat bang

Checks

Estimated Bumupl
Bumup Mult Given Bumup Estimated EOL HNMGfven EOL HM

Nominal s 69 to
Boutinmg 11 37

'Reactor shutdown. core removal. storage, shopping or other date confimig that Irraaianon ceased lor luet

"Totat bumru for te kuel assocated wt this worksheet must be dived by BOL heavy metal mass to get specific burnup values (MWdtMT)

Li
[1

L
L
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Fuel Radionuclide Inventory Worksheet I

t XFue and TempLate 1nfo t o

Fuel Neme: SM-1A
SNF ID #- 201

Fuel Units A Descr 93 - ASSEMBLY

Heavy Metal Mass BOL79 775kg, EoL.65 751 kg
ROC Storage Site INEEL

I.Esbtrnates- i - - n-.

'Fuel decay start date 1971
Estimates as of 2010

Template Pathfinder (Ught Water SST. 60 to 1 00o. U,
'Template 8ur.up(MWdY. 6 01

Temptate BOL Heavy Metal Mass ("T 000012882
Template Decay Time 35 years

Estimated
Canister usage

18Ax10'
581

_. ... bj
-b b Gamma Sources

_" _p _ , . .. .

IA _ _ _ _i.

Cl/MWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

Radmonuclide . - Template Fuel Bumup (MWd)O Burnup (MWd)l i'. (Ci) ' ventorles(Ci) tnventores(Ci)

Ac-227 23344E-08 1324812 26,49623 000E+00 309E-04 619E-04

Am-241 1.1135E-04 13,248 12 26,496 23 0 00E+00 1 48E+00 2 95E+00

Am-242m 8S.75E-09 13,24812 26,496 23 0 00E+00 1.13E-04 2.25E-04

An-243 98519E-10 13,24812 26,49623 000E+00 1.31E-05 261E-05

C-14 2.3012E-04 13,248 12 26,496 23 0.005+00 3 05E.00 6 10E600

Pboton Ioa -
Energy , Phtors/sec

_ .Group (bounding)
Ave UeV

00150 1 978E+15

00250 4 110E+14
I 0 0375 3 555E+14

0 0575 3 832E+14
A, A, r A r . 4 A

C-36 1 0.00E+00 1 .62Et vZ 35Ezoz oUZ I Uuu z.3 =su

I- Cr-243
Cm-244___

26.496.23 0.00E+00 3 30E-06
13.248 12 26,496 23 0 00E+00 3 I

-02 13248 12 26,496.23
- ----- --

i Cs-134 3 0r266E-06L Cs-135 3 0316E-05

I Cs-137 1 4511E+00
Eu-154 6 6955E-04
Eu-155 6 9850E-04
Fe-55 1 2318E-03

13,248 12 26,496,23 0 05750 1 432E+15
0B500 I 449E+1313,248 12 -_ A _, .

zo,qSh;oJ 0
0

8 03E-01
13,248 12 3 84E+04 12500 1 441E+14

' 13,248 12 8 87E+00 1.77E+01 I 1 7500 3738E+11
9.25E+00 1.85E+01 1 22500 7761E+08

000E+00 1 63E+01 3,26E+01

H-3
* I -i 2-19

I I- Np-2 37
Pa-231

It~~ Pu-239

3 23 0 00E+00 3 33E+01
26.496 23 0 00E+00 9 70E-03
26,496 23 0 00E+00

6 66E+01
1 94E-02
1 09E+03
3 04E-02
1 20E-03
1 71E-08

2 7500 2244E+07
3Soo 1.S87E+03
s_ oo 6.528E+02
7 0000 77208E+01
11.0000 8 089E+001.1489E-06 13,248 12 26,496 23 I

4 5241 E-08 13,24812
64476E-13 13,248 1
1.1651E-03 +00 I 54E+01 3 09E+01

0.00E+00 3 91E+00 7 82E+00

26.496.23 0 wE+00 8 85E+00 1 77E+01
2b,4YiiZ� U tJJt+tJU 1.lSt+Uu

Pu-240
Pu-241

26,49623' 0 wEL+w 1.10t:+tW 4.jut +W
a7
1
1
i

26,49623 0 05E+00 9 4
13,248 12 26,496.23 0 00l+00
13,248 12 26,496.23 0 °

2928E-12 13,248 12 26,4 1ttO-07 220E-07
2 44E-06 4 88E-06Ru-I106

Se-79
Sn-126

I Sr-90

L Tc-99
Th-229

18419E-10
3223E-05

13,248 12
1.75E-01 3 50E-01

IA 05 13,248 12 2649623 0 00E+00 1 52E-01
00 13,248.12 26,496.23 000E+00 1 81E+04
04 13,248 12 26,496 23 0 wE+00 618E+00
11 13,24812 26,49623 000E+w00 193E-07

3 05E-01
3 62E+04
1t24E+01
3 85E-07
4 40E-06Th-230 1 6617E-10 1

I Th-232 8 3361 E-12 1
TF-208 2.1664E-08 1

U-232 5 8669E-08 1
U-233 3 1847E-09 I
U-234 3 8769E-07 I
U-235 -2 7761E-06 1

3,248 12

0 00E+0C
0 1.10E-07 2 21E-07

2.87E-04 5 74E-04
7 77E-04 1.55E-03 Thermal Power
4,22E-05 8 44E-05 (Nominal hieat Bounding,

2060 b i4L-iJJ outpu neat ouput

3,248 12

OSwE+w S.14E-01 1.6t0-0Z
1.60E401 1.24E-0t t.60E-0t (Watts) (Wattal)3,248 1

UJ-236
1.-238
Y-90

- Other F

1 6190E-05
-2 8547E-09

13,248 12 26.49623 0 wE+00 2-14E-01 429E-01 I 2,31E+02 4 63.E02

13,248 12 000 I 87EE-03 1.84E-03 1.87E-03 Total Total
E+00 1 81 E+04 3 62E+04

2196.04 4.37G404ladionuckles' ltn. Tezlate Selection Summar_
_t [Ternpiate Selection Summanry

9 ., -1 '. , _,�

Jj From SFD

Reactor Moderator UGGHTWATER

Fuel Cladding SST
BOL HM Constituents U

80L Enrichent % 93 01311673

|Burnup Summary (MWd)f

-r .. _ Basis 1or Parameter DifferencesU"d

UGI"TATE. R

] Basis for bumup used in estimate-

13248 12
26 49623

Norrwet bane calculated km the heai metal emss destroyed
Estatliro unim asasrned tobe Woc rorais how

Checks-

Estimated Bumup/
Burnup uIt I Given Burrup Estimated EOL HWriven EOL HM

Nonrt n 3a 3241 101
Bounring 7.12

'Reactor shutdown, core removal, storage, shipping or other date csriomfrdng that irradabon ceased tor tuel

'Total btrrup tor at tuel assodated with flat woriksheet must be dvkled by OL heavy metal mass to get speific burtjup values (MWdMT)

i
I
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Fuel Radionuclide Inventory Worksheet
L Fuel and Template Infiormafion4g', t

Fuel Narer SNAP
SNF ID # 203

Fuel Units & Descr 615. DECLAD ROD
Heavy Metal Mew SOL. , EOL=29 766kg
ROD Storage Site INEEL

'Fuel decay stant date: 1958
Estmates as of: 2010

Template: TRIGA-SS (LWIJ-Znx. SST. 10 to 20%, U)
'Template Bumup(MWd) 6 65

Template BOL Heavy Metal Msa (MT): 0 000195
Te-r- r-v ra,! 50Va

Estimated
Canister usage

HIC
615

H. Ebtimates in X. mxxb b y. y, Gamma Sources

Photon Total
CUMWd From Nominal Bounding Fuel Initial Activity Nominal Fuelt, Bounding Fuel Energy Photons/sec

Radionuclide Template Fuel Bumnup (MWd)` Bumup (MWW) (Ci) Invenytones(Cj) Inventones(CO) Group (boundinig)

Ac-227 94992E-09 28,41484 28,41484 0OOE+00 2 70E-04 2 70E-04 AV0 t5eV

Arr-241 4 0120E.03 28,414 84 28,414 84 0 OOE+00 8 14E+02 8 14E+02 0 150 13987E15
Arro242m t t5tOE-0O 28,41484 28,41484 .OOOE+00 327E402 327E-02 03250 20881E714
As-124 2 4713E-07 28,414 84 28,414 84 000+00 7 OOE+-0 47 0BE-03 00375 25 08E114
C-14 t.28D9E-04 28,41484 28,41484 0OOE+00 364E+00 364E+00 00570 Z702E414
Cs1-3 278120E-06 28,41484 28,41484 00E+00 7799E042 7799E-02 010850 16220514
Cm-243 60120E-08 28,41484 28,41484 0OOE+00 1.71E-S0 1 71E-03 0 1750 1053E1714
Cm-24 350331E4-0 28,414 84 28,414 84 OOOE+00 8 +62E-0 8 62E-03 02250 1398E.14
Co-60 34647E-03 28,41484 28,41484 000E+00 9.84E+01 91 4E+01 03750 6097E+23
Cs-134 2 4632E-08 28,414 84 28,414 84 0 OOE+00 72OOE-04 72 OE-04 0.5750 t031E.15
Cs-1S 732195E-07 28.41484 28,41484 0 OOE+00 9 15E-01 9 15E-01 0800 148E013
Cs-137 9 7519E-01 28,414 84 28,414 84 0 WE+00 2877E+04 2 77E+04 12500 1085E.13
Eu-154 40947E-04 28,414 84 28,414 84 OOOE+00 t.16E+01 1 1637+0O 1 7500 2167E61
EuM-SS 5 4586E-05 28,41484 28,41484 O0E+08 155E+00 1455E+78OO8 4S 667E007
Fe-SS 47955E-06 28,414 84 28,414 84 0 0OE+00 t36E-01 I 36E-04 2z era l 02Er07
H-3 8290381E-04 28,414 84 28,414 84 000+3E+4O 2 053E+41 2 53E+4t 35l0He 3u476En04
1-129 73684E-07 28,41484 28,41484 0001E+00 2809E-02 209E4-02 5u0000 Ha4u3E+0
Kr-85 1 3791E-02 28,414 84 08,48 O8E+02 3092E+02 3292E+02 7W0000 It650Es
N-237 1 3038E-05 28,414 84 28.414 84 0 OOE+00 370E-02 3 70E12 18 OXO 1 876E+02
Pa-231 1-5534E-08 28,41481400 1804 OOE+0O 441 E-04 4 41 E-04
P-210 71759E-13 28,41484 28,41484 0OOE+00 2504E48 204E-08
Pm-147 a 4547E-5 28,414 24 28,414 84 OOE+ 4.13E041 413E041
Pu-2'38 7 2827E404 28,414 84 28,414 84 0 OOE+OO 2 07E+41 2 07E+01

Pu-239 S 5218E403 28i414 84 28,414 84 0ODOE+OO 1 57E+02 157E+02
Pu-240 2 1173E-03 28,414 84 28,414 84 O OOE+OO 6 02E+01 6 02E |01

Pu-241 I 1702E402 28,414 84 28,414 84 OOO0E+OO 3 33E+02 3.33E+02
Pu-242 2 3128E407 28,414 84 28,414 84 0 OOE+OO 6 57E403 6 57E403
Ra-226 1 6827E-12 28,414 84 28,414 84 0OOOE+OO 4 78E408 4 78E-08
Ra-228 2 5263E-10 28,414 84 28,414 84 OOO0E+OO 718 E406 7.18E406

Ru-i06 3 4090E-15 28,414 84 28,414 84 0OO0E+Oo 9 69E-11I 9 69E-1t1

Se-79 1 3012E405 28,414 84 28,414684 OOODE+OO 370E-01 370E-01

Sn-126 1 2162E405 28,414894 28,414 84 OODDE+OO 3 46E-01 3 46E-01

Sr-90 8 9323E-01 -28,414 84 28,414 84 0 OOE+OO 2 54E+04 2 54E+04
Tc-99 4 4241E404 28,414 84 28,414 84 O OOE+OO 1 26E+41 1 26E+01
Th-Z°9 7 6902E-10 28,414.84 28,414.84 O OOE+OO 2 19E405 Z.19E405

Th-230 I 3059E-10 28,414.84 28,414 84 OOOE+OO 3 71E406 3.71E406
Th-232 2 5278E-10 28,414U8 28,414 84 O OOE+OO 718E406 718BE-06
Tl-208 it1892E408 28,414.84 28,414 84 O.OOE+OO 3 38E-04 3.38E044

U-232 3 1970E408 28,414 84 28,414 84 O OOE+OO 9 08E-04 908E4404 ThermalPowfer

U-233 1.2232E407 28,414 84 28,414 84 O OOE+OO 3 48E403 3 48E403 Nominal Heat, Boundting
U-234 2 8662E407 28,414 84 28,414 84 OOOE+OO 8 14E403 814E403 Output HemtOutput
U-235 -2 6194E406 28,414 84 0 00 2.57E402 0 OOE+OO 2-57E402 (Watts) (Watts),

U-236 1.2696E405 28,414 84 28,414 84 0OOOE+OO 361E-01 3 61E-01 3 18E+02 3.18E+02

U-238 -3 6331E408 28,414 84 000O 1 60E402 I 50E-02 I 60E402 Total Totett
Y-90 8 9338E-01 28,414 84 28,414 84 0 OOE+OO 2.54E+04 2 5.4E+Q4

Other Radionuclides 2 80E+04 2 80E+Q4

1 Tempate Sdection Swnwunrv, Bunrup Sunmanary. and Checks,3_5
Template Selecton Summary

From SFD1 Used Easis for Parameter Ditferences
Reactor Moderator LW AND U ZRC HYDRIDE LW ANDB U RC HYDRIDE Ths Ternpa was sed crtietoI reasorr

Fuel Claddtsg NONE SST hist maicen al dl parameters except dadkSg (SST i wiservative) and ericibneni twkdewn4
BOL HU Constituents U U

80L Ensrchment % 1010 201

Bumup Summary (MWd)
2  

Basis for butmup used in estimate:
Frois SFD Estimeted

Nominal [ 28 414 846N mna teump set e kuaID bonrdirq tunip
Bo undmgT 28 414 Sou8rd bma estealed by asuano BOL heavy metal mass as Na EmC

Checks

Estlmated Bumupl
Bumu Mu Given Burnup Estimated EOL HM/Glven EOL HU

Nomninal 14 o 8
Bounding1 14 00

'Reactor shutdown, core removal, storage shpprig or other date cosfiming tViW Irradation ceased tor fuel

1Total burnu toat luel associated wit thNs worksheet must be dnvded by 00L heavy metal mass to get specific bumup values (MW6M7)

I -

L
I

L
L1
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Fuel Radionuclide Inventory Worksheet -

,L Fnel and Template Information ;,, --
Fuel Name SODIUM LOOP SAFETY FAC

SNF IDO 352
Fuel Unts & Descr 20 -ROD
Heavy Metal Mass- OL-42kg; EOL3-3968kg
ROD Storage Ste NEEL

'Fuel deay stt ate 1981
Estimates as ot. 2010

Template- (Worst Case)
5
Template Bumup(MWd) 62.5

Template SOL Heavy Metal Mesa (MT) 0 00186865
Temoat.e Deao Time 25 years

Estbriated
Canister usage

18"x10'
042

11. Esbmrtes - m X. XD b Y. Yb Gamma Sources
*8

- t Radionuclide
Ac-227
Am-241
Am-242m
Am-243

Photon -Total

Ci/MWd From - I Nominal ' 'Bounding Fuel' Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec
Template' ' Fuel Burnup (MWd9 Bumup (MWd' - - (Ci) lnventones(Ci) Inventories(Ci) - Group ' (bounding)

I 9648E-06 22048 440_96 0 00000 4.33E-G4 8 66 Avg MeV
78064E+00 22048 44096 0 00E+00 1 72E+03 344E+03 0t01s0 7.418E+14

E-02 220 48 440 96 0 00E+00 3 89E+00 7.78E+00 I 00250 1 463E+14
1 6336E-02 220 48 440 96

2C-14 12101E-01 22048 44
CI-36 2.2849E-03 22048
Cn-243 1.1 046E-03 2204
Cm-244 2.4704E-01 2204 1.09E+02 02250 6.545E+13

Co-60
Cs-134

1.0466E+02 2.31 E+04 4 62E+04 0 3750 2 759E+13
0 OOE+00 217E+00 4233E+00 0 5750 4.401E+14

440 96 000E+00 9.70E-02 1 94E-01 0 8500 2.652E+13
048 440 96 0.00E+00 5 85E+03 1 17E+04 12500 3441E+15

220 48 440 96 0 00E+00 617E+02 1.23E+03
Eu-155 2 7881 E-01 22048 440 96
Fe-55 A E+00 220 48 440 96

1 7500 8.337E+11
22500 1.812E+10
2 7500 1 552E+09
3 5000 648E+06
5 0000 7.009E+05

f _

Ii 1-129
_j Kr-85

4 25994-01 220 4
i 0618E-05 4 68E-03

0 00E+00 5 04E+02 7 0000 8.043E+04
440 96 0 00E+00 3 45E-02 6 90E-02 11 coo 9.215E+03

220 48 440 96 0 0OE+00 6 31 E-04 1 26E-03

Pb-210 9 2770E-09
Pu-238 2.3690E-01

- ~ Pu-23 -6 21800E-01
-- Pu-239 -4 8280E-02

220 48 440 96 0 00E+00 2 05E-06 4 09E-06
220 48 440 96 0 OOE+00 5.22E+01 1 04E+02
220 48 0 DO 5 400+02
220 48

Pu-240 -3 0095E-01 220 48
Pu-241 -7 4000E+01 2 15E+04

3 61E-01Pu-242 3 61E-01 3 36E-01
440 96 0 OE+00 7 09E-06 1 42E-05

220 48 440 96 0 OOE+00 1 30E-04
Ru-106 3 9140E-06 220 48 440 96 0 OOE+00
Se-79 1 9184E-04 220 48

2 60E-04
1 73E-03
8 46E-02
7.35E-02
1 11E+04

I Srin126
Sr-90

I Tc-99

1 6671E-04 220 4

1.96 0 00E+00 1 49E+00 2 98E+00
440.96 0 OE+00 2 73E-04 5 47E-04

220 48 440.96 0 OOE+00 9 14E-04 1 63E-03
220 48 440 96 0 OE+00 130E-04 2 65E-04

Ti-208 - - 9 6478E-05 922 Al 440 96 O OOE+OO0 2 t-02 425F-02
22048 44096 O0E+00 576E-02 1.15E-01 Thermal Power

4 4 0 H O u u -n ^ tw : + u u I bit C L 1- at C eo me m m *u.u n utn g D
220 48 440 96 u we+Vu I 9toLZz 1 5stUC1.I

U-234 12788E-02 22048 440 96 0 00E+00 2 82E+00 5 64E+00
U-235 5 7486E-04 22048 440 96 1 86E-03 129E-01 255E-01
U-236 23485E-04 22048 440 96 6 O0E+00 5 18-E02 1.040-01

Nomirnal now" Bounding
, Output ' - Heat Output

(Watts) I (Wts)
5 08E+02 1.C1E+03

t lA 1.1581E-04 220 48 440 96 2 25E-04 2 58E0- Total Total
Y-90 2.5126E+01 220 4

I- .-------umer nauiaiuiiues
IL.Tempbate Selection Surnzinn, BOWw Su mmtrY.

3 09E+04

I P Ter.emplate Selection Summary -
I3 From SF0

Reactor Moderator- UGHT WATES
re I ... 0 19 -

�*1 fts-i i P.ma fln.encae-"sttdI
i I (Wo al Ca)

I
BOL UM Constituents Pu rt U

Brn -nt Imtn 7sz

SST/Inonel
U. 7K&Pu

O 'w1 K

Bumup Summary (MWd) . - Basis for burnup used In estimate-t

From SFD stimated
Nomeal 24ZK 20 4lbreutbal titaatdursrnm lle MMy metal mass teloed.

Bounding 440 96 otd9 btMaep tared t be twice nomral bena

[Checks

Estimated BumnuPI
CGven BumunBureup Multiplier

Nominatl [
Bounding

Etimated EOL HMIGrven EOL NM
3521

'Reactor shutdown, core removal, storage, shipping or other date confirming tat Irradaton ceased For fuel

Total buffsV for al Fuel associated wit thi woiksheet must be dvided by BOL heavy metal mass to get specific bunup values (MWWMT)
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Fuel Radionuclide Inventory Worksheet

L Fuel anud Template Iiftntse 5si -
Fuel Name) SODIUM LOOP SAFETY FAC.

SNF I# * 367
Fue Units & Dcr 12 - ROD
Heavy Metal Mass: BO1-6256kg, EOL.7 332kg
ROD Storage Site: INEEL

'Fuel decay sart date: 1981
Estimates as of: 2010

Template. (Worst Case)
sTemptate Burnup(MWd): 625

Template BOL Heavy Metal Mass (MT)' 0 00186865
Template Decay Trme 25 years

Estinated
Canmster usage

18'x10'
1 025

U.Estimates-.' .s m x. x b Y. Yb I Gamma Sources

CIJMWd From iNominal BoundingFuel InitalActivty - NominalFuel Bounding Fuel
- Tmratse Fuel Rimui /MWd'l Bumun (MWdi' (Ci) - Inventories(Cil Inventordes(Ci)

Phot
Ene.
GroiRadtonuclid&

t 9648E-06 62.56 12511 OOOE+00 I 23E-04 246E-04 Avg 1
7 8064E+00 62.56 125 11 0 OOE+00 4 68E+02 9.77E+02 I 00o
1.7632E-02 62.56 12511 000E+00 1 10E+00 2.21E+00 I 002

*on -Total
gy Photons/sec
wp (bounding)
weV
50 2.157E+14
50 4152E+13
75 3.705E+13
75 5.055E+13

Am-242m
Am-243 1 6336E-02 62.56
G-14 1 2101E-01 62.56
C0-36 2 2849E-03 62.56

0 03
00S7 57E+00 1.51E+01

I 43E-01 2 B6E-01 0 0850 2.186E+13

Cm-243 ill 0 00E+00 6 91 E-02 1 3E-01 0 1250 1 901E+13
125 11 000E+00 1 55E+01 309E+01 022s0 I 857E+13

E+02 6256 12511 0 00E+00 6 55E+03 i 31E+04
623 6256 125 11 0 00E+C

c<.13S A 39076F44l 69 In 125 11

Cs-137 26526E+01 6256 12511
Eu-154 27975E+00 6256 125.11
Eu-155 27881E-01 6256 12511
Fe-55 42151E+00 6256 125.11
H-3 42599E-01 6256 125.11

t 12500 9763E+14
1 7500 2.366E+11
2.2500 5 140E+09u

00
3 1 74E+01 349E+01

+00 2 64E+02 5 27E+02 2-7500 4 404E.08
00E+00 2 66E+01 5 33E+01 3.5000 5 634E+05

125.11 0 00E+00 6 64E-04 1 33E-03 1 50000 2.393E.05

62 56 12511 000E+0 715E+01 1 43E+02 70000 2.739E.04
11 0000 3135E+03I 5647E-04 62 56 12511 0 00E+00 9 79E-03 19

Pa-231 2 8624E406 62 56 12511 a

L
L

* * 
A A77 EA

F-l- 1u 9 2770t-0
Pm-147 2 36906-01

62 56
62 56
62 56
62 56
62 56

7 65E+02 8 04E+02
0 00 9 73E+01 9 43E+01 9 73E+01
000

Pu-2411 -7 40u0E+01 62.56 000
PU-242 -1 1381E-04
Ra-226 3.2167E-08 01E-06 4 02E-06

Ra-228 E+00 69E-05 7.38E-OS
125 11 0 OE+00 45E-04 4 90E604

62 56 125 11 0.002+00 20E-02 2.40E-02

1.6671 E04 62.56 125 11 0 OOE+00 04E-02 2 09E602

Sr-90 2Z5126E+01 62.56 125 11
Tc-99 6 7678E-03
Th-229 1.2398E-06
Th-230

62.56
6Z56
62.56
62.56
62 s6

+00 2 59E-04 18E-04

1251

5 11 0 00E+00 3 77E-05 53E-05
9 6478E-05 1Z5 11 0 NOtOF+O 6 04Ev3 21E-2

62.56 125 11 000E+00 1 63E-02 327E-2 t Thermal Power
0256~ ~~~~~~~~~ 1sztvZ~~~ t-L oanter omn

625 1u Z5 1t D Dvt-+CD Z.Z=Uz 0zC-Vz

1 2788E-02 62 56 12511 0 OOE+00 8 OE4-01 1 60E+00
Nominl near Boudin

output ' Heat Output
- I Watfs IWaf)siU-23 6 7A46E-0A 629 - 151 t11 2 694-3 3 87Fv2 7 46E-02

- - - - - -- _ .-- - --

2 3485E-04 62 56 125 11 000E+00 1 47E-02 2 94E-02 I 1.72E+02 3 14E+02

62 56 125 11 335E-04 758E-03 1 48E-02 TotaI Total
62 56 125 11 0 00E+00 1 57E+03 3 14E603

ih.e. fl.,gn des

nU!. Teptate SlcinSunuassry. Banup Sunwausry4and Checiks - ,

ITemplate Selection Summary

[
From SFD

Reactor Moderator LIGHT WATER

Fuel Cadng SST
BOL HU Contts Fu and U

BOL Enrichment 87 054

(Worst Case)

Basis for Parameter Diferences:

lhs he ddlol closely maid ary exsVr Mti1es theloet thr war camse lrfate was Lwe L

I
Bumup Summary (MWd)l

Nominal

BounCcgs

Chteckst

_s I ti _a
;FD

62.56
Estimated

.1,02Z I
Basis for bumup used in estimate: L
Nflue barsi taken drc tom SF0 (aoiered tD MWd)
Bounrd WnW assured lo be tWme oninal biuprrt.

L
Bum-up Muttaioer

Estenated Bumnupt
Ghven Bumup

.16 35
Estimated EOL HMvGiven EOL HU

1 594Nomhial _
Boundina

030
060

'Reactor shutldot. core removal. storage, srepping or other date confirming that nrraiaton ceased for fuel

eTotal burnup for all fuel assoated with tev woioseet must be dvided by BOL heavy metal mass to get specific burnup values (MWds

DOE/SNF/REP-078
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Fuel Radionuclide Inventory Worksheet
L Fuel and Tanpate Inforumain '

Fuel Name SPEC (ORME)
SNF ID 4 208

Fuel Units & Desor I * FLAT PLATES IN CAN
Heavy Metal Mass 8OL2.39kg EOL=2.39kg
ROD Storage Site INEEL

'Fuel decay start date: 1958
Estimates as of 2010

Template HFBR (Heavy Water. Atumr 10 to20%, U)
'Template Bumup(MiWd): iS

Template SOL Heavy Metal Mass (MT) 0 0O034251
Template Decay Time 50 years

Estirnated
Canister usage:

HIC
I 100

i
!H.Estimates - m X. V. V. -r Gamma Sources

- - --- ---

CuMWd From' ,-llNommial Bounding Fuel - Initial Activity Nominal Fuel Bounding Fuel
Radionuclide Template Fuel Bumup (MWd)

2 
Bumup (MWd)' (Cl) Inventones(Ci) Invento&es(C0)

Ac-227 3 9527E-09 4543 90 86 0 00E+00 1 r0E-07 3 59E-07

Photon Total
Energy Photonstsec
Group (bounding)

9086 0C
Am-242m 7.7733E-06 45 43 90 86 0 0OE+00 3 53E-04 7 06E-04 I
Am-243 6 3827E-06 4543 90 86 0 00E+00 2 90E-4 5 80E-04 I

I C-14 29513E-08 4543 9086
I CI-36 5 9507E-35 45 43 90 86
t ' Cm-243 1 0647E-06 4543 9086

0 00E+00 - 1.34E-06 2.68E-06 0 0575

D0E+OO 2 70E-33 5 41 E-33 0 0850 5.242E8t1
00E+00 4 84E-05 9 67E-05 0 1250 3421E.11

Crn-244 3 4907E-05 4543 9086 000E+00 159E-03 3 17E-03 02250 4517+t11I-
Co-60 3 1593E-07 45 43 90 86 0 00E+00 1.44E-05

CS-135
__ Cs-137

Eu-t 54

2.87E-05
f.O9E-06
4.42E-04
9 19E+01
1.69E-01
5 61E-03

1 8607E-03 45 43

0.3750 1 967E.11

90 86 00E+00 845E-02

0.5750 3 416E812
0.8500 3482E+10
12500 1.382E.10
1 7500 9201E+08
2_2500 9 1036+04
2.7500 1.879E+04
3.5000 3590E+02

tu-1 b5 6 1700E-05 45 43 90 86 0 00E+00 2.80E-03
-I

-1er 45 -s 11- I6 O- OO+O 2-.51- 3E0
- -----

tH-3 8 6600E-04
-I129 7.1600E-07

Kr-85 1 4713E-02
Np-237 4 0773E-06
Pa-231 6 7867E-09
P8-210 12127E-12

1Pn-47 1 6720E-05
- Pu-238 4 3627E-03

45 43 90 86 00E+00 3.93E-02 7.87E-02
45 43 90 86 0 00E+00 325E-05 6.51 E-05 5.s0o 1.503E+02

°_ 7.0000 1 687E+01
t 1D000 18911E+00

90 86 0 00E+00
45 43 9086 000E+00 1 98E-01 3 96E-01

Pu-239 1 0307E-02 45 43 90 86 0 00E+00 4 68E-01 9 37E-01
Pu-240

r Pu-241
ME Pu-242

i Ra-226
Ra-228

54007E-03 4543 9086 000OE+00 245E-01 491E-01
45 43
45 43
4543
45 43
45 43

) O0E+00 i 03E+00 8 06E+00

90 86 00E+00
Ru-106 9 3133-t15 90 86 0 OOE+00 4.23E-13 8 46E-13
Se-79 1 2533E-05 4543 9086 000E+00 5 69E-04 I 14E-03
Sr-126 1 1393E-05 45 43 90 86 0 OOE+00 5 18E-04 1 04E-03

9 0067E-01 45 43
45 43
45 43
45 43
45.43

4 09E+01 8 18E+01

Th-232 90 86 0 OOE+00 - 1 91E-12 3 82E-12
-1 Tt-208 - 5 7620E-09 45 43 90 86 0.00E+00 2 62E-07 5 24E-07

U3-232 1 5613E48 - 45 43 90 86 0 00E+00 7 09E-07 - 1.42E-06
U-233 I 1207E-09 45.43 90 86 0 O0E+00 5 09E-08 1 02E-07
1U-234 9 8267E-07 45 43 90 86 0 O0E+O0 4 46E-05 - 8 93E-05
U-235 -2.5335E-06 4543 0 00 2 66E-04 1 51E-04 2 66E-04

Thermal Power
Nominal Heat Bounding

Output Heat OutpUt
(watts) (Watts) I

U-236 13007E-05 4543 9086 0 OE+00 591E-04 181E-03 1 57tE-01 '148.00
| U-238 -1 4207E-08 45.43 000 762E-04 761E-04 762E-04

Y-90 9 0133E-01 45 43 90 86 0 OOE+00 4 09E+01 8 19E+01
w Oth-rRaeiurties A4w.37+0i 874E+01i

Total Total

-11
-1U. Tymplate Selection SaSum , Bor-pSum9ry, and tCbecks -

Template Selection Summary
From SFD

Reactor Moderator [ RGNIC
Fuel Clatidng ALUM

0OL HtM Constituents U
BSOL Enrichment % 5148443515

Biasb for Parameter DE eences:
Ths Taerlipaae was Lred for 1w bl"Ng reason
rliet =athaes an dadde ard S O hey mta, heat waer Is a O atbe ass n b

roderator, anl tI fairdy dose on eislentU

- -101o20
_ ,

Bumup Summary (MWd)a 1EBasis for bu unu us-vd in simate-
From SFD Emlimated

45.4:
.E90.8E

Checks I .I ' ' -

Estimated Bumup/
umup u Given Bmuup EstiWatad EOL HWGwven EOL HM

Nomhstal I 0 43 - - oi
Bvnv ot-I 0 871 - - 7 - ' __-.I

'Reactor shutdown. core removal, storage, shapping or otier date confirming that Imtdatbon ceased for fuel

'Total bumnup for an fuel associated with this woirisheet must be dvided by 0OL heavy metal mass 10 get speolic bumup values (MWd!MT)

L DOE/SNF/REP-078

Revision 0
March 2003
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Fuel Radionuclide Inventory Worksheet

L Fadl ard Tenriplte lnfenor ifoflA ~,,
Fuel Name SPSS (SPERT)

SNF ID r 213
Fuel Units & Descr. I - CANISTER OF SCRAP
Heavy Metal Mass, 80Le0 59kg; EOLO 588kg
ROD Storage Site. INEEL

'Fuel decay start date:
Estimates as of:

Estimated

1959 Canister usage:
2010 18'xT0

Template: Pathfinder (Ugh Waler. SST. 60 to 100%. U)
'Template Burnup(MWd). 6 01

Template BOL Heavy Metal Mass (MT): 000012882
Template Decay Timew 50 years

I 008 I

I. Estimates. m x xb b 5Y. yk Gamma Sources

* Photon Total
Ct/MWd From Nominal , Bounding Fuel Inittal Actrvtty Nominal Fuel Bounding Fuel Energy Photons/sec

Radionuctile I Template -* Fuel Burnup (MWd) Bumnup (MWde (Ci) Inventones(Ci) Inventones(Ci) .Group (bounding)

Ac-227 3 4276E-08 1 89 3 78 0 00E+00 6 48E-08 1.30E-07 Avg MeV
Am-241 1 1458E-04 189 378 000E+00 216E-04 4.33E-04 00150 1971E+t1

Am-242m 7 9468E-09 t 89 3 78 0 0 A+00 1.SOE-08 30 0-08 0 0250 4 095,10
Am-243 0 00E+00 1 86E-09 3 72E-09 o 00375 3 550E+10

0 00E+00 434E-4 8688-04 0 00575 3 818E+10C-14 3.78
3.78 0 00E+00 2.32-E06 4 63E-06 I 0 0850 2 307E+10

1 7271E-10 89 3.78 0 00E+00 3-26E-10 6 53E-10 1 01250
1 3058E-09 89 3.78 0 00E+00

Co-60 9 8636E-03 .89 3.78 0

1 497E+10
18 80E.10
8 670E+09
1 444E+11
1 425E+09

Cs-134 1 9617E-08
Cs-135 3 0316E-05
Cs-137 10263E+00
Eu-154 20017E-04
Eu-155 85957E-05

1 15E-04 I 08500
1.94E+00 3 88E+00 12500 3.246E+09

+00 3 78E-04 7 56E-04 I 1 7500 3 670E+07
3 78 0 00E+00 62E-04 3 25E-04 22500 1 860E+04

89 378 0 00E+00 4 28E-05 8 56E-05 2 7500 2.534E+03
89 3 7A 0 00E+00 2 F043 4 f0QF.-

------- __ ___ ___ ___ ___ ___ - -- 3.334E-01
1 385E-01'3195E-07 89 3 78 0 00E+00

5661E-02 89 378
38E-06 2 77E-06
96E-02 5 92E-02
17E-06 4 34E-06
10E-07 219E-07

50 L
NO-237 1494E-06
Pa-231
Pt-210
Pm-147

+00 45E-12 4 91E-12
3 78 0 OOE+00 19E-05 8 39E-05

I [2 89 3 78 0 OOE+00 4 95E-04 9 91 E-04
6739E-04 89 3 78 0 OOE+00

Pu-240 8 6705E-05
I 26E-03 2 52E-03
1 64E-04 3 28E-04
3 57E-04 1 31E-03Pu-241 4759E-04

Pu-242 3 73E-09 7 45E-09
3 78 0 OOE+00 5 67E-12 1 13E-11

E-12 89 3 78 0 OOE+00 1 57E-11 3.1 5-11
6 1464E-15 89 378 000E+00 1 16E-14

se-79 3221E-05 89 3 78
Sn-126 1491E-05 89

2-32E814
5 ooE-05
4.34E-05
3 61 E+00
1.76E-03

Sr-90
Tc-99 O0oE+00 8 81 E-04

3 78 0 OE+00 3 61E-11 721 E-11
2.1913E-10 89 378 0OOE+00 4 14E-10 828E-10

Tl-208
8 3478E-12 1 89 378 0 0OE+00
1 8752E-08 1 89 3 78 0 OE+00
S 078Ew189 I 780 OO7E n O).Ot.232~ 9 59E-08

U-233 32596E-09 189 3 78 0 0
U-234 39817E-07 189 378 oe
U-235 -27761E-06 1 89 0 00 1.,

_ _ _ _
i
i
i

Thenmal Power
Nominal Heat Bounding -

Output Heat Output
(Wats) (Watts)
221 E-0 441E-02

Total Total

-_

19E-03 1.18E-03
U-236 1 6190E-05 89 3 78 0 OOE+OO
U-238 -2 8547E-09 189 000 1 38E-4
Y-90 9,5557E-01 1 89 3.78 0 0OE+1
Other Radionucides

-'.
2 30E+00 4 61 E+00

M. Ternplate dmSetio ununary, I
iiinpat Seection Summary

__ 
I . . _

I
wFn, al. - Basis tor Paramelter Drttrerence5:

I_ -- s*~-----~--- U1.Reactor Moderd rat UGHTW1ER
Fuel Claddng S

BOL Hkl Constituents U
BtOL Enrichment % I 93 051

I UGHT WATER

SST

60 to 100

[
...... -2 11

I

0
,ursup Qu nirm ary t. .rj, -sa Jr uiiup u c i i ii~

From SF-D I Et:51mdea
Nomial _

Bounding_

1 85

375 E11

4mrsal binsjl cialcated bum lPe hea7 metla mass destroyed
ktodrVn bunv assurned o tbe tWim remmin bumuLla

Chck
Estimated Bumupf

Given BumupBumuo Multiplier
E

Estimated EOL HM/Glven EOL HM
1 t0ooNominal _

Bounding _
017!

'Reactor shutdown, core remroval. storage. shipping or other dale centrmkg that Irradiation ceased for luel

"Total burnup Ior all fuel associated with this worksheet must be dvided by B0L heavy metal mass to get specific burnup values (MWdCT)

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

i Fuel and Tea plate Iairmton , j
Fuel Name Tbtl-2

- SNF ID# 228

Fuel Units & Descr 1- CANISTER OF SCRAP
Heavy Metal Mass BOL=0032g, EOL+0 032kg
ROD Storage Site: INEEL

'Fuel decay start date. 1979
Estimates as of 2010

Template PWR (Light Water. Zdrc. 0 to 5%, U)
'TemplateBumup(MWd) 61.92

Template BOL Heavy Metal Mass (MT). 0 00176911
Temptate Decay Time' 25 years

Estimated
Canister usage

18,x10
j 006

- r- - - -
ill. Eshwmte- - m x X. b Yb Gamnma Sorur es

I.
-

| 1 Radionuclide

! Ac-227
Am-241

3 Photon Total

CiMWd From - Nominal - Bounding Fuel Inmtal Activity Nominal FRel Bounding Fuel Energy Photons/sec
I-Template - Fuel Bumup (MWdO Bumup (MWdf (Co lnvertornes(CI) lnventones(Ci) Group (bounding)

6 6376E-10 019 0338 000E+00 1.26E-10 2.52E-10 Avg MeV

1.3144E-01 019 038 000+E00 2.50E-02 500E-02 00150 2587E810
30039E-04 019 038 0OOE+00 571E-05 1.14E-04 00250 52398+09
6.2629E-04 019 0 38 0 00E+00 1.19E-04 2.38E-04 00375 5070E,09

----1tJ I I ----- 53 --t

Am-242m
Am-243
C-14. 4 7965E-05 0 38 0 0UE+0U 912E-06b 1.15zE-M5 I 07 553~ 0bi1E+.^,

I C4-36
I Cmn-243

019 0 38 0 00E+00 1.53E-07 3 05E-07 I 00850 2 931 E+09

019 038 0 0vE+00 6 08E-05 122E-04 4 01250 2141E+09
E-02 019 038 0 OvE+00

5220E-03 019 0.38 0 00E+00
Cs-134
Cs-135

j Cs-137
Eu-1 54

1662E-03 01
4433E-05 5A9E-06 I 0 8500 4 897E808

3.35E-01 6 70E-01 I 12500 6 614E+08
3 0 00E+00 8 60E-03 I 72E-02 1 7500 1 449E,07

Eu-t 55
Fe-55

019 f 0.38 000E+00 t36E-03 272E-03
019 0.38 0 00E+00 1 18E-04 2.36E-04I H-3 3 6386E-02

I 1-129 9 8288E-07
I Kr-85 5 3844E-02

NO-237 1 0546E-05

019 0 38 0 00E+00 6 92E-03

2.2500 2 677E+03
2 7500 3009E+03
3.5000 3 942E+02
5 0000 1 685E+02
7 0000 1 943E+01
t1 0000 2.231 E,00

019 038 0 0vE+00 -1 87E-07
U 10

Pa-231 1.1370E-09
-Pb-210 3.36248-11I

-,
Pm-147

1,1 Pu-238

5t

r-02
t.4567E+00

r ' Pu-242 6 4260E-05
I Ra-226 1392E-10

FRa-228 5 1841E-12
Ru-106 5 9012E-07
Se-79 1t2379E-05
S.Sn-126 2.5210E-05
j Sr-90 1 1630E+00

I I Tc-99 3 9357E-04
Th-19 8 5691 E-t 1

019
019
019
019
019
019
019
019
019
019
019
019
019
019
019
019
019
019

0 19

0 9

9 74E-04 1 95E-03

0 38 0 00E+00
038

0 38 000E+00 I 534-02 3 07E4-2
0 38 0 O0E+00 2.21 E-03 4 42E-03

2

6

0 38 O00E+00 2 t

E-10

0 38 0 00E+00

39E-12 128E-11

E-1 1 4 33E-11I
9 S6E-13 1.97E-12

3 38 0 00E+00 1.12E-07 224E-07
0 38 000800 2.35E-06 4 71 -06
0 38 OD00E+00 4.79E-06 9 59E-06
0 38 0 O0E+00
038 008E+00

Th-230 1 4493E-08 5.51E-09

I Th-232
T1-208

j U-232
- U-233

5 2923E-12
1 9202E47
5 2083E-07
2 4386E-08

338 000E+00 1 01E-12 2.01E-12
0.38 0 00E+00 3 65E8-0 7.A30EB8

A _ A A+t . AA Ai~-) 1X c O t 7 (

0 00E+00 4 64E-09 928E49
0 00E+00 8 94E06 1 79E-05

I nIr|al rower
Nominal heat Bounding

Output I Heat OutputU-234
U-235
tU-236

r U-238
Y-90

- <- Oter Rado^n

0.38
E-06 019 0.00 2 50E-06 222E-06 250E-06 (Wtts) Watts)

I 019 0.38 000E+00 1.44E-06 2688E-06 2t3 1.04E02
0 19 0 00 104E-05 1 04E-05 04E-05 Total Total
019 0.38 0 00E+00 2 21E-01 4 42E-01

3 21E-01 6 43E-01

Basis for Parameter 0riferences-
fTemplate Selection Summnary

I.Fror.^ SFD

Raactor Mod LG WATER

0OL HI C ostirtu jU
BOL Enrnihmerut % j3 5 8 8 J

LIGKT WATER

[Bumup Sumnmary (MWd)_
From SFD Estanated .

Nomiral |=
Bouridnvo

0 It
0.38

Basis for bumup used in estmnate

4ooel burV cablaed km the heav irealas en d.sboye
8N*ig bwnu assuned lobe bece mua tranuip

Estimated EOL NM/Given EOL HM
1t0o01

::hecks

Estimated Bumupf
Bumup Multiplir GIGwen Bumup

Nomnal I 017
I I eou ni 341 -t m 1

' 'Reactor s"duodwn. core removal storage, sapping or other date corfirmrng that wradaIon ceased for uelt

sTotal burwp for all fuel assocIated with this wotuieet must be tovided by BO heavy metal mass to get specIfic bwrum values (MWdcMT)

i DOEISNF/REP-078
Revision 0
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Fuel Radionucilde Inventory Worksheet
L Frel and Ternlate Inmatieur ,

Fuel Name: Tbt-2 CORE DEBRIS
SNF ID 4- 914

Fuel Units & Dexr 341 - DEBRIS
Heavy Metal Mais: BOL=92038294kg EOL=81749226kg
ROD Storage Site- INEEL

'Fuel decay strl date: 1979
Estimates as of: 2010

Template: PWR (1Ight Water. Z7rc, to 5% U)
"Template Bumup(UWr(: 61.92

Template BOL Heay Metal Mass (UT): 0 00176911
Template Decay Time, 25 years

Estbnated
Canister usage

1 8-x1 5'
1 34100

11. Estimnaites 5- - m In xb - b Y. yb Gamma Sources

CVMWd From Nominal . BcundimgFuel Initial Activtty Nommal Fuel Bounding Fuel Energy Photons/see
Radionuclide Template , Fue Bumup (htWdp Bumup (MWd)

t  
(Ci) - Inventones(Ci) Inventones(Ci) Group (bounding)

Ac-227 6 6376E-10 274,985 09 549,970 18 0 00E+00 1 B3E-04 3.65E-04 Avg MeV
Am-241 I 3144E-01 274,9B5 09 549,97018
Am-242m 3 0039E-04 274,985 09 549,970 1
Am-243 6.2629E-04 274,985 C

C-14 4 7965E-05 E+01 00575 7 997E+15
E+00 221E-01 442E-01 0 0850 4238E+15

9.97018 0 00E+00 8 80E+01 1.76E+02 I 01250 3 096E+15
549.970 18 0 00E+00 I 98E+04 3 95E+04 0 2250 3638E+15

4.985 09 549.970 18 0 00E+00 2 62E+03 5.24E+03 0.3750 1.561E+15
274,98509 549,97018 000E+00 321E+02 641E+02 0 5750 3 587Et16

0.8500 7 080E+14Cs-135 1 4433E-05 274,985 09 549,970 18 0 00E+00 3 97E+00 7.94E+00
Cs-137 1.7603E+00 274,985 09
Eu-154 4 5203E-02 274,985 09 ! 1
Eu-155
Fe-55

7 1479E-03
1 70E+02 3 41 E+02 I Z7500 4 350E+09

9.97018 0 00E+00 i 00E+04 2 00E+04 I 35000 5701E+08
274.98509 549,97018 000E+00 2.70E-01 5 41E-01 5 oooo 2 437E.08

Kr-aS 5 3844E-02
Np-237 I 0546E-05
Pa-231 1 1370E-09
Pb-210 3 3624E-11
Pm-147 5 1211E-03
Pu-238
Pu-239
Pu-240
Pu-241

274,985 09 549,97018 000E+00 1 48E+04 2 96E+04
274,985 09- 549,97018 0 o0E+00 2 90E+O 5 80E+00
274,985 09 549,970 8 0 o0E+00 3 13E-04 6 25E-04
274,985 09 549.97018 000E+00 925E-06 1 85E-05
274,985 09 549,97018 000E+00 1 41E+03 282E+03
274,965 09 549,970 18 0 O0E+00 2 22E+04 4 44E+04
274,985 09 549.970 18 0 O0E+00 3 20E+03 6 39E+03
274,985 09 549,97018 0 OCE+00 4 15E+03 8 30E+03
274,985 09 549,97018 0 00E+00 4 01 E+05 8 01 E+05
274,985.09 549,97018 0 00E+00 I 77E+01 353E+01
274.985 09 549,970 18 0 00E+O0 3.13E-05 6 27E-05
274,985 09 549.970 18 0 00E+O0 1 43E-06 2 85E-06
274.98509 549.97018 0008+00 162E-01 325E-01

7 oooo 2.809E+07
11 t ox 3226E+06

I ;

L
4567E+00

Pu-242 6 426DE-05
Ra-226
Ra-228
Ru-106
Se-79
Sn-t26

1392E-10

274,9BS 09 549,97018 0 OE+00 3 40E+00 6 81 E+00
274,985 09 549,970 18 0 00E+00 6 93E+00 1.39E+01

Sr-90 1630E+00 274,985 09
Tc-99 3

9
9357E-04 274

0)00E+00 3.99E-03 7 971-03
549,970.18 000E+00 I46E-06 291E-06
549,970.18 0 00E+00 5.28E-02 1 06-01
549,970.18 0 00E+00 1 43E-01 2 86E-01 [ Thermal Power
549,970 18 0 00E+00 6.71E-03 1 34E-02 JNommal- Heat Bounding
"aO 07fl 10 A Mrvt.,m i 90g .dn1 9 ror'.ni Outnut Ht OftD-t

U-235
U-236
U-238
Y-90

-1 4492E-06 274,98509 000 450E+00 4 10E+00 450E+00 (Watts) (Watts)
7 5759E-06 274,98509 549.970.18 000E+00 208E+00 4 17E+00 7.54E.43 1.51E+04
-2 6129E-07 274,985 09 0 00 2 69E+01 2 68E+01 2 69E+01 Total Total
1 1631E+00 274,985 09 549,970.18 0 00E+00 3.20E+05 6 40E+05

Other Radionuclides 4 65E+05 9 29E+05

111. Template Selection Sunmnary. Br-nup Summary. and Clhecks .

Template Selection Summary

From SFv Used Basis for Parameter Daference5:
Reecor Moderaltr UGHT WATER UGhT WATER

Fuel Cladng ZIRC ZRC
BOL HM Constituents U U

BOL EnrAiciment % 2.539514873 0 to 5

Bumup Surnmary (tWd)2 <|Basis lotr bumup used in estimate:

From SFD Estimated
Nin .nb l 260 471 90 274,985.9 h0inaf bni rtatllel tlrin the heavy nebt inas destayed

Bounding 02915 1X 549 970 1t BianN bui& assuired be twu noemid ainp.

Checks

Estinated Bumnup/
Bumup Mlultp ier Given Burnup Estimated EOL HWGtven EOL HIJ

Nominal [1t 1O| 100o

Bounding I 0 1 1121

U

II-

Reactor shutdown, core removal, storage. sAhp or other date conlinin tat Irradaton ceased for fuel

'Total burrp for al luel assocoated with lhis wortseet must be divided by BOL heavy metal mass to get speofic bumrup values (MWd!MAt

DOEISNF/REP-078
Rev8son 0
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Fuel Radionuclide Inventory Worksheet

,LtfeI and Templae Informatbon _ ,
Fuel Name TMI-2 CORE DEBRIS (D-153 & 388)

SNF ID r 229
Fuel Units & Desr 2 - DEBRIS
Heavy Metal Mass BOL.19 08kg EO61=9 01kg
ROO Storage Site INEEL

'Fuel decay strt date 1979
Estimates as of 2010

Template PWR (Ught Waler. Zgrr. O to 8%, U)
'Template Bumup(MWd) 61.92

Template BOL Heavy Metal Mass (MT) 000176911
- TemoiateDecayTime 25years

Estimated
Canister usage

t18'xtS'i 2 oti

-
-. T I

aw wA - A A*_ -. ) w . t�e m X_ - - Xb - D - Ya

- From Nominal Boundng Fuel initial A ty Nomtnal Fuel Bounding Fuel

lRadionuclide - Template -Fuel Burnup(MWd)" Burnup (MWd)
2  

- (Ci) - nventories(Ci) Inventoeas(Co)

Ac-227 6 6376E-10 66 57 133 13 0 OOE+00 4 42E-08 8 i4E-08

Photon Total
Energy Photons/sec

- Group - (bounding)
Avg MeV

0 0150 9053E+12
0 0250 t 836E+12
0 0375 1 775E.12
00575 1 936E.12

Am-241 t33 t3 0 WEt+W a 7si-+V

Am-242m
Am-243
C-14
C1-36
Cm-243
Cm,-244

66 57 133 13 0 OOE+00
66 57 13313

E-0 66 57 133.13 13

8 0297E-07 66 57 t 6 1 07E-04 00850 1 026E.12

3 1993E-04 66 57 4 26E-02 I 01250 7494E.11t

7 1851E-02 E+00 4 78E+00 9 57E+00

CO-60
I Cs-134

I- / Cs-137
Eu-154-

9 5220E-03 0 O0E+00 6 34E-01 I 27E+00

I110 133 13 0 00E+OO 7 76E-02~~~--- -- - --

1 4 133 13 0 OOE+00 - 9 61E-04

0,2250 8 807-E+t1
0 3750 3 779E+t1
0 5750 8 683E+12
08500 1 714E+t1

- 1 2500 2315E+11
1 7500 5 072E+09
22500 9369E+05
Z7500 1I.053E+06

133 13 0 WE+0O
66 57 13313 0 0E+00

Eu-t 66 57 13313

p Fe-55 6.1 919E-04
H-3 3 6386E-02
1-129 9.8288E-07

_ Kr-85 5.^8t4E-02
Np-237 1 0546E-OS

66 57 13313 824E-02

66 57 E+D 4 84E+00 3S5> 1.380E+05 -

6 54E-05 1.31 E-04 I 5r0x 5.898E+04

O06E+00 3.58E+00 7 17E+00 70000 68u0E+03
OOwE+00 7 02E-04 - 1 4 I I JDOO 7.8^01 N+02

Pa-231
Pi-210
Pm-147
Pu-238
Pu-239
Pu-240

tt 13313 000E+00 757E-08
133.13 0 OOE+00

6657 13313 6 82E-01
1 07E+012 66 57

1 1626E-02 66 57 E01 1 55E+00

1 5097E-02 E+00 I 00E+00 2 01 E+00

Pu-241
n\ , Pu-242

L_, Ra-226
Ra-228
Ru-1 06

1 4567E+00 66.57
6 4260E-05 66.57
1 1392E-10 6657
5 1S41 E-12 66 57
5 9012E-07 66 57
1-2379E-05 66 57

OOE+00 9 70E+01 1 94E+02
133 13 0 00E+00 -- 4 28E-03
13313 0 00E+00 758E-09
13313 0 OOE+00 3 45E-10
13313 0 06E+00 3 93E-05
13313 0 00E+00 824E-04

8 56E-03
152E-08
690E-10
7.86E-05
1 65E-03
3.36E-03

N sr-90
L Tc-99

Th-229
Th-230-

.I Th-232
I 1l-208

UI-233-
U-234
U-235

11 U-236
U-238

5- Y-90

25210E-05
1.1630E+00
3-9357E-04

66 57
E+01 155E+02

0 OOE+00 2 62E-02
0 OOE+00 5 70E-09

524t-02
1 14E-08

133.13 0OOE+00
13313 -1 0 OOE+OO-A^.s7 1W JV l7 . v W.

.-07 66 57 13313 0 00E+C

52083E-07 66 57 133 13 0 OOE+00 3 4
2.4386E-08 66 57 133 13 0 00E+00 1 6
4 7012E-05 66.57 133 13 0 OOE+00 3 1
-1.4492E-06 66.57 000 129E-03 1

2 56E-015 I---
6 93E-05 Thermal Power -

3 25E-06 INominal Heat Sounding
626E-03 , Oulput - Heat Output

6657 13313 0 DDE+(

129E-03 1 (Waits) (Watts)
01 E-03 1.E+00 3J 65E+00

621-3E43 Total Total.~~~ t~t Z -
E-07 6657
.+00 66 57

u wu

Ii
Is
I

Other Radionuckhes

1. Selection VisSm ay, Bu
Template Selection Summary,

From SF1
Reactor ModeratorEZGHTWAT

Fuel Cladding 2RC
SOL HU Constituents- U

-

- 1 126+02 2256+02

= Basis for Parameter Differences-

U
ObS

I
____ ___ ____ ___ ___ ___ ___ __I

Bumurp Summary (MWd) 0  
- I j - Badsisfrbumup used n etmate: -- -

F r o m -I c s i a n r I
From 51- I -Lnaa

Soundem[
605 81

11381
66.57 ~4aW i isarq ac uwte ~ fro IIe ht asy m t mas d estroy &

B.Iad. b, lrasmiedl I3 beteMM ear bmis

Checks
I----- -

Estimated Bur.upI
Given Bumupr Estimatad EO-v HM/Ghven E-t HMBumup Multiplier

F \ Nuominaal 0 1 1 F 1001

Si I Bounding~ I--201 1 17 --

'Reactor shutdown, core removal, storage, shlpping or otlher date confmming that irraiiation ceased bol luet

*Total burup fIor a.1 hlel assocalted with this worksheet must be rdlvded by 60S heavy metal mass to get spedicf burrup values (MWd'MI)

iI
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Fuel Radionuclide Inventory Worksheet
L Fuel and Template I"fntiok-t¢.,

Fuel Name, TORY-IIA
SNF ID P 230

Fuel Units & Doescr 146 CANISTER OF SCRAP
Heavy Metal Mass BOL.48 647ng. EOL=48 6r47kg
ROD Storage Soit INEEL

'Fuel decay start dale 1962
Estemates as of. 2010

Template' HFBR (Heavy Water. Atom 40 to 1 00% U)
"Template Burnup(MWd) 164 6

Template OL Heavy Metal Mass (UT) 0 000377
Tmolate Decay Time 35 -as

Estimated
Canister usage:

HIC
3 65

n. sumnates :- m x, x5 b y. y. Gamma Sources
Photon Total

CI#MWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec

Radionuclide Template Fuel Bumup (MWd) Bumup (MWdp (Ci) Inventories(Ci) Inventories(Ci) Group (bounding)

AC-227 95869E-10 89618 1,79236 OOOE+00 859E-07 1.72E-06 Avg Mev
Am-241 1 0109E-02 89618 1,79236 0 OOE+00 9 06E+O0 I 81E+Ot 0 0150 1.324E+14
Arn-242m 1.2789E-06 89618 1,79236 0OOE+00 1.15E4-3 2.29E-03 00250 2720E+13
Am-243 37047E-05 896 18 1,792 36 0 OOE+00 3 32E-02 6 64E-02 0 0375 2384E+13
C-14 26416E-08 89618 1,79236 OOOE+00 237E-05 473E-OS 00575 2565E+13
CI-36 44441E-31 89618 1,79236 OOOE+00 398E-28 7.97E-28 00850 1535E+13
Cn-243 39605E-06 89618 1,79236 000E+O0 355E-03 7.10E-03 0000 1035E+t3
Cr-244 2 6227E-03 896 18 1.792 36 0 OOE+O0 2 35E+00 4 70E+00 0 2250 13327E413
Co-60 67T740E-06 89618 1,79236 0OOE+00 607E-03 121E-02 003750 5757E+12
Cs-134 688394E-0 89618 1,792 36 OOOE+00 617E-02 t23E-0 0 5750 9616E+13
Cs-135 42564E-06 89618 1,79236 OOOE+00 37tE-043 763E-03 7 oo 1424E+12
Cs-137 t.4399E+00 89618 1,79236 OOOE+O0 1 29E+03 258E+03 I 1^0 859E+11
Eu-154 1S522E-02 89618 1,79236 OOOE+00 1239E+02 2.78E+0 1750 4025E+10
Eu-155 t.7588E-0 89618 1,79236 OOOE+00 t258E+00 315E+00 22500 27_7E+06
Fe-4 2.4933E-045 89618 1,792 36 OOOE+00 223E-2 447E02 27500 2801E+06
HP- t.9945E-03 896 18 1,79236 0 OOE+00 5 79E+00 3157E+0W 3 50 7443E+04
I-t29 66403E01 7 896 18 1,792 36 0OOE+00 2 95E-04 t.19E4-03 S 31E+04
Kr-65 4.1002E-42 89618 1,79236 OOE+00 367E+0t 735E+t1 700000 3624E+03
Np-237 316tOE-OS 89618 1,79236 OOE+00O 2 3E-042 5267E-02 110000 4147E+02
Pa-23t 7-8276E-09 89618 1,79236 OOE+00 69E4-06 3.38E-06
Pi-210 86.40E-01 89618 1,792.36 0OOE+00 7 52 E4u8 1.50E-p7
Pm-t47 4 6501E-04 89618 1,79236 OOOE+00 417E-02 8 -33Et0s
Pu-238 1t675E-01 896.18 1,79236 0 OOE+00 1.22E+02 2 -45E+02
Pu-239 69502E419 4 896.18 079236 1 O1E+00 6 23E-T1 1.25E+O0
Pu-240 338183E-04 89618 1,79236 0 00E+00 3142E-01 6284E-01
Pu-24t 6-5310E402 8961 IS t,792 36 0OOOE+OO 5 85E+01 I t7E+02
Pu-242 309d1Ei6 89618 1,79236 OOOE+O 277E403 554E703
Ra-226 2.35t2E-10 896 18 1,792 36 OOOE+OO 2t11E407 4.21 E-07
Pa-228 3.3366E-t4 896t18 1,792 36 O OOE+OO 2 991E-111 5 98E-1tI
Ru-106 2 4490E-10 896t18 1,792 36 0OOOE+OO 2 19E407 4.39E-07
S^-79 1.2333E405 896 18 1,792 36 0OOOE+OO t l1E402 2.21E402
Sn-t26 t 0194E405 896t18 1,792 36 0OOOE+OO 9 14E403 t 83E402
Sr-go t3343E+00 896 t8 1,792 36 0 OOE+OO t20E+03 2 39E+03
Tc-99 38056E404 896t18 1,792 36 O OOE+OO 341E-01 6.82E-0t
Th-229 t 766E-11 896t18 1,792 36 O OOE+OO t6GE0E8 3.20E-08
Th-230 2 3348E-08 896t18 1t792 36 0OOOE+OO 2 09E405 4.1BE-05
Th-232 4 1288E-14 896t18 1t792368 OOOE+OO 370E-11 7.40E-ttI
Ti-208 4 3190E408 896t18 1,792Z36 0 OOE+OO 3 87E-05 7.74E-OS
i-232 t.t707E407 896t18 1,792 36 0 OOOE+OO ItO5E404 210E4-4 Thermal Power

U-233 7.2175E409 896t18 1.792 36 0OOOE+OO 6 47E406 t.29E405 NommuallHead Bounding
U-234 6.1543E405 896t8 1,79Z-36 OOO0E+OO 5 52E402 t.tOE-0t Output Hem output+
U-235 -2 8661E406 896t18 0 00 980E4-2 9 54E-02 980E4-2 (Watts) (Watts)
U-236 It6701E405 896t18 1,792 36 OOODE+OO t5DEE42 Z.99E-02 I B9E+01 3.^78E.01

U-238 -9 4194E409 896t18 0 00 I 12E403 I 11E403 t.t2E43 Total Total
Y-90 t 3348E+OJ 896t18 1.792 36 0 OOE+OD t.20E+03 2.39E+03
Other Radionucide^s t.24E+03 2 47E+03

nL Tenbate Selction &mrA-y, Birnp Sun-ilry. Amn Checks - w
Templa.te Selection SummarY

From SFD Used Basis tor Parameter Differences:
Reactor Moderator E YUM HEAVY WATER Thil Teipate was tned for itheoam" reasons.

Fuel Cladding E ALUM This uei matiches an al praeis except caddar (none) and moderator ?ba Water is
BOL HM Coristrtuents V U o 1

BOL Enrichment% 93t75 40OtolO _

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

Nomtnal 8S9 1 INonn urup aissaied to be 2% d 8uL heavy metal mass.
Bounding 1,792.36 IoiaidibamOmassmued lobe tWe ninranlduhinm.

Checks .-

Estimated Bumupf
Burmup Uuttipiier Given Bumup Estimated EOL HWGrven EOL HM

Nominal 0|04 OO , 0 98
Boundmg I 0 vi

'Reactor shutdown. core removal, storage. shipping or other dale confirmng VWat irradiaton ceased tor tuel

iTotal bumup (or aii d associated witht fs woroleheet must be civided by BOL heavy metal mass to get specific bumup values (MWdlMT)

L
Li

f

V
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Fuel Radionuclide Inventory Worksheet

jLFuelandTemnpiateInfornntiomn J,
Fuel Neme: TORY-IIC

SNF D #- 231
Fuel Units & Desr 655 CANISTER OF SCRAP
HeavyMetalMass BOL59081kg EOL=59081kg

s ROD Storage Site INEEL

'Fuel decay start date 1964
Estimated
Canister usage-

18,x10'
1310

Estimates as of. 2010
Template HFBFR (Heavy Water. Alum, 40 to 100%. U)

'Template Burnup(MWd) 164 6
Template OL Heavy Metal Mass (MT) 0 000377

Template Decay rune 35 years
'

- ILEstinates 1, m . X. Xb b Y. Yb Gamma Sources

Radionwcllde
Ac-227
Arn-241
Arn-242m
Arm-243

.Photon Total

Cl/MWd Ftom , Nominal Bounding Fwl Inrital Activity Nominal Fuel Boundig Fuel Energy Photons/sec

Template -FuelBurriup(MWI)'Burnup(MWdf` 4Cl) lnventones(Ci) lnventones(Ci) Group' (bounding)
-=eS 44 n A.AA *b n(ii U iocl _ u9 t8W9tI-1U 1,08 39 2.17 t9o WuULt+wU 1 wl 009

00I 0109E-02 1,088 39 2,176 79 - I 60E.14

t.2789E-06 1,088 39 00250 3.304Et13

3 7047E-05 8 06E-02 0 0375 2.e95E.13
1. 1A 2 RA1EM 0 00E+00 2 88E-05 5 75E-05 0 0575 31 15E+13

C0w3 4444t1E-31 1.08839 2,17679
Cm-243 39605E-06 1,08839 2.17679
Cm-244 2 6227E-03 1.088 39 2,17679
Co-60 6 7740E-06 1.088.39 2,17679
Cs-134 68894E-05 1,088.39 2,17679
Cs-135 42564E-06 1,088.39 2,17679
Cs-t37 t 4399E+00 1,088 39 2,176 79

Eu-154 1.5522E-02 1,08839 2,17679
Eu-155 1 7588E-03 1,088 39 2.176 79
Fe-55 2 4933E-05 1,088 39 2,176 79

1H-3 9945E-03 1.088 39 2,176 79
1-129 66403E-07 1,08839 2,17679

Kr-85 4.1002E-02 1,088 39 2,176 79
Np-237 3.1610E-05 1,088 39 2176 79
Pa-231 1 8876E-09 1,088 39 2,176 79

Pb-210 83840E-11 1,08839 2,17679
nPm-147 46501E-04 1,08839 2,17679

* Pu-238 13645E-0 1,08839 2,176 79

0 008E+w 4 84E-28 9 67E-28
0 00E+00 4.31 E-03 8 62E-03
0 00E+00 2 85E+00 5 71

0 OOE+00 7.37E-03

00850 1 864Et13
01250 1257E+13
02250 t 611E+13

0.3750 6991E+12
0.5750 1 168E+14
0.8500 1 7308E12
12500 1 033E+12
1 7500 4 889E+10

0 WOE+00 I
0 WE+00

3 38E+01
3 83E+00 1 22500 3M334E+06

2.71 E-02 5 43E-02 2 7500 3 402E+06
E+w - 2.17E+00 4.34E+00 3 SOO 9.045E+04

0 WOE+00 7.23E-04 I 45E-03

0.00E+00
0 00E+00

4 46E+01

0
0
b

1 83E-07
506E-01 1 01E+w0
1 49E+02 2 97E+02

Pu-239 3OE+00 7 56E-01 1 S1E+00

Pu-240
Pu-241
Pu-242

2.17679 0 OE+00 416E-01 831E-01
1.088 39 2,176.79 0 OOE+00 7 1 tE+01 I 4

1,088.39 2.17679 0 08E+00
-10 1,088639 2,17679 0 C

3 3366E-14 1,088.39
Ru-106 2 4490E-10 1,0881 533E-07

Se-79 1 2333E-05 1.34E-02 2.68E-02

Sn-126
Sr-90

0OOE+00 1.11E-02 2.22E-02

1.088 39 2.176 79 0 OOE+00 I 45E+03
1.08839 2.17679 0008+00 4

Th-229 1 7868E-11 1,088 39
Th-230 23348E-08 1,08 39
Th-232 4.1288E-14 1,08839
T1-208 - 4.390E-08 1,08839

U-232 1.1707E-07 1,088 39

U-233 72175E-09 1,088 39
U-234 6 1543E-05 1,088 39
U-235 -2 8661 E-06 1,088.39
U-236 - 1 6701E-05 1,088.39

2,176 79 I
2,17679 _ 08E-05

99E-11
40E-054 70E-05

2.176 79 0 24 25E-04 I Thermal Power

57E4-05
134E-0t70E-02

Nocmnal Most Boundmng
Output Heat Output
(Watts) (Watts)16E-01 1.19E-01

) 1802E-02 3 64E-02 I2.30E+01 4.59E+01

t 4tJ-238
1,> -Y-90

Other Radionuclides

-9 4194E-09
1 3348E+00

Iw
:+Do

135E403 I 36E43
45E+03 2 91E+03
50E+03 3 OOE+03

T otal Ilotal

I e ti mplat Selection S _mw

I Template Selection Summary

.ReactorModerator
U,~~F I , ln-

I -
Frozn SFD ..rww wr I ^

3RYLUUM HEAVY WATER
ALUM

Basis for Parameter Differences:
Ths TempbMe was used or the Urel g feasors
The tW mates on al parameters except daIddg (nowe) ard nderator (Heay WaleIs i
emate)

I
BOL HM Constituents

BOL Enrnchment % 93 147 I 4C

Bumnup Summnary (MWd)
5

lCheck 0-

.191sis for burnup used in estimate:

1,08835NMs thup wrned l ube 27 of 8CL heavy metl mass.
Bining btsm assined b beiWe t rnka tim"

Estimated Bumupf
Given Burnuu, Estimated EOL HM/Given EOL HUR.m-n U thltier

--- -r-- - r _., _.. __..._,

I E Nominal 00 7 I 0 981

IBounding 0| 8 -_
'Reactor shitdown. core removal, storage. slsppig or other date confirming tat Irmadahion ceased Ior tuel

'Total banup ftor aa luel associated wtthS tis worksheet must be dvtded by 0OL heavy metal mass to get specific burnup values (MWd`MT)

I II' _

DOE/SNF/REP-078
Revision 0

March 2003
Page C-171 of C-581



Fuel Radionuclide Inventory Worksheet
l a

L Fud aid Template lnl*brmation,,_,_=
Fuel Namne TREAT DRIVER

SNF I0 # 232
Fuel Units & Descr 391- ASSEMBLY
Heavy Metal Mass. BOLt15 64kg. EOL-14 897kg
ROD Storage Site INEEL

'Fuel decay stat date. 1994
Estimates as of. 2010

Template: N-Reactor (Graphite. Zarc. 010 5%. U)

Estimated
Canister usage

18-x15'
1 448

'Template Burnup(aMWd):
Template BOL Heavy Metal Mesa (MT).

Template Decav Time

69600

116
15 years

U. Estametes * ., m X, b Y. Yb Gamma Sources

- Photon Total

CiFMWd From Nominal Bounding Fuel Initial ActivitY Nominal Fuel Bounding Fuel Energy Photons/sec

Radionuclide Template - Fuel Bumup (MWd)c Bumup (MWd)f (Ci) Inventorkes(Ci) Inventones4Ci) Group (bounding)

Ac-227 0 0000E.00 783.73 1.56746 0 006.00 0 006.00 0 006.00 Avg MeV

Arn-241 72313E-02 783.73 1,56746 000E+00 567E+01 I 13E+02 00150 1 030E+14
Am-242m 62011E-05 763.73 1,56746 000E+00 4686E-02 972E-02 00250 2113E+13
Am-243 4 6336E-05 763.73 1,56746 000E+00 3 63E-02 7 26E602 00375 1 970E+13
C-14 92170E-05 763.73 1,567.46 OOOE+00 722E-02 1 44E-01 00575 Z115E+13
CI-36 0 0000E+00 763.73 1,567.46 0 OOE+00 0 OOE+00 0 00E+00 00850 1180E+13
Cm-243 0 0000E+00 783.73 1,567.46 0 00E+00 0 OOE+00 0 00E+00 01250 8058E+12
Cm-244 7 4511E-04 783.73 1,567.46 000E+00 5 84E-01 I 17E+00 0.2250 1 014E+13
Co-60 3 4842E404 783.73 1,567.46 0 00E+00 2 73E-01 5 46E-01 03750 4 374E+12
Cs-134 I 0795E603 783.73 1,567.46 0 OWE+00 8 46E-01 1 69E+00 0c5750 9345E+13
Cs-135 I 0066E05 783.73 1,567.46 0 OOE+00 7 89E-03 1 58E-02 08500 12826.12
Cs-137 1 6092E+00 783.73 1,567.46 0 OOE+00 1.26E+03 2 52E+03 12500 8 559E+t1
Eu-154 I 8822E-02 76373 1.56746 0 00E+00 1 48E+01 2 95E401 17500 3542E+10
Eu-155 1 7672E603 76373 1.56746 0 00E+00 I 39E+00 2 77E+00 22500 2.707E+06
Fe-55 9 0172E-05 76373 1.56746 0 00E+00 7 07E-02 I 41E-01 2.7500 9736E+04
iS3 43506E-03 78373 1S56746 0 00E+00 3 41E+00 6 82E+00 35000 4.567E+04
1.129 8 6006E407 76373 1,56746 0 00E+00 6 74E-04 1 35E-03 50000 1 541E+04
Kr-85 6 1652E402 78373 1,56746 0 00E+00 483E+01 966E+01 7.0000 1886.EC03
Np-237 7 76724-06 78373 1,56746 0 00E+00 6 09E603 1 22E-02 110000 Z133E+02
Pa-231 0 0000E+00 783 73 1,567 46 0 00E+00 0 00E+00 0 00E+00
Pb-210 000000E+0 78373 1,567 46 0 00E+00 0 00E+00 0 00E+00
Pm-i47 0 8175E-02 783 73 1.567 46 0 00E+00 3 42E+01 2 65E901
Pu-238 2 2170E42 783 73 1.567 46 0 00E+00 8 74E+01 3 47E+01
Pu-239 2 8836E402 783 73 1,567 46 0 00E+00 2 26E+01 4 52E+00
Pu-240 22830E-02 783 73 1,567 46 0 00E+00 I 79E+01 3 58E+01
Pu-241 1362E+00 78373 1,56746 000E+00 890E+02 578E+03
Pu-242 0 4526E405 783 73 1.567 46 0 00E+00 1 14E002 2020E02
Pa-226 0 0000E+00 783 73 1,567 46 0 00E+00 0 00E+00 0 00E+00
Ra-228 0 0000E+00 783 73 1,567 46 0 00E+00 0 00E+00 0 00E+00
Ru-106 402672E406 783 73 1.567 46 0 00E+00 3 34E-03 6 69E40
Se-79 0 0900E-5 783 73 1.567 46 0 00+00 008 54E4h3 1 71eEl2
Sn-126 0 0000E.00 783 73 1,567 46 0 00+00 0 006E+00 0 00E+00
Sr-90 6 1546E+00 783 73 1,567 46 0 00E+00 9 05E+02 1 81E+03
Tc-99 3 6494E-04 783 73 1,567 46 0 30E+30 2 86E-01 5 72E1-0
Th-229 0 0000E+00 783 73 1,567 46 0 00+00 D0 11E+01 0 00E+00
Th-230 0 0000E+00 783 73 1,567 46 0 00E+00 0 40E+-0 0 00E+0T
Th-232 0 0000E+00 783 73 1.567 46 0 ooE+oo 70 ODE+00 0 OOE+007

Ti-208 0 0000E+00 783 73 1,567 46 0 00E+00 0 00E+00 0 08E+10
U-232 0 0000E+00 783 73 1,567 46 0 00E+00 0 00E+00 0 00E+00 Thermal Power

U-233 0 0000E+00 783 73 1,567 46 0 00E+00 0 00E+00 0 00E+09 Nomminal Het Bounding

U-234 6 3994E405 783 73 1,567 46 000)E+00 5 02E402 I100E41 Outpu iHeat Ou~pu

U-235 -1-944E406 783 73 0 00 3113E402 3 02E402 3.13E402 tWiatt) (Watts)

U-236 1.1932E405 783 73 1,567 46 0 00E+00 9 35E403 1.87E402 1.61 E+01 3.23E+01

U-238 -3 0619E407 783 73 0 DO 3 94E404 I 54E404 3 94E4 Total Total

Y-90 1.1 550E+00 783 73 1,567 46 0 00E+00 9 05E+02 1 81lE+03

Other Radionuclides 1 21E+03 242E+03

l Teplate Selecion Sun , Bm p Sr . and (cka .i.

Template Selection Summary
From SFO Used Basis for Parameter Dtfferences-

Reactor Modertor GRAPfTE GRAPHITE T Templale was used bcr the billoag reasons
Fuel Tiaddng lZmRC R tches c all parees ecepterndmet.

BOL HM Constituents U U
BOL Enrichment % 92S 0 to 5

Bumup SumBay (tWdf Basis for bunnup used In estimate:

Fro n SFD Esttimated
tNo 3a19a 783 73 N Imln bWcdated Irm Ie heavy metal mass desVotedL

BOUT=j o 1sS67 46 ong bmmnu asstted to be twice nhaSl binuP

Checkts

Estimated Bumup/
Bumup Mutipfier Given Burnup J Estimated EOL HMIGiven EOL HU

Nominal 83s 25 965 1
Boundmg 1670

'Reactor shutdown. core removal, storage, shipping or other date confirming that Inadatbon ceased lor huel.

'Total bumup for all luel assoaated with thia worksheet must be dvkded by BOL heavy metal mass to get specfic butmup values (PWdMT17)

LU

13

Li
--Al
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Fui
i LFuel and Template nformafion

Fuel Name TRIGA 85120 FFCR OSU
SNF D # 1039

Fuel Units & Descr. 3-ELEMENT
r Heavy Metal Mass BOL= 48hg EOL. O472kg

ROD Storage Site INEEL

De Hadconuclide Inventory Worksheet -

Fuel decay start date 2025
Estimates as of. 2010

Template TRIGA-SS (LWAJ-Zrx. SST. 10to 20° U)
'Template Bumup(MWd) 6 65

TempLtde SOL Heavy Metal Mass (MIT) OO. 195
Tenrilate Decay rime 5 years

Estimated
Canister usage

1 8x10
004

I

I

I I

IU. Estinates . m X. xb b Y. Y. Gamma Sources
I Photon Total

Ci/MWd From Nomnitlal Botiding Fuel Initia Activdy Nominal Fuel Bounding Fuel Energy Photons/sec
Radionuclide Template Fuel Bumup (MWd)2 Bumup (MWd)

2  
(Cl) Inventories(CI) inventones(CI) Group - (bounding)

Ac-227 8 5173E-10 7.73 15A6 0 OOE+00 6 59E-09 1 32E-08 Avg MeV
Am-241 I 8131E-03 7.73 1546 OOOE+00 tA2E-02 283E-02 00250 2499E.12
Am-242m 1A129E-06 7.73 1546 OOOE+00 1.O9E-0 219E-0S 00250 2400E+11

Am-243 1A774E-07 7.73 1546 OOE+00 1.14E-06 2 28E-06 00375 4 684E,11
C-14 1.2871E-04 7.73 15A6 OOE+00 995E-04 1 99E.03 00575 4 807E+11

I CI-36
Crn-243

1.; Cn-244

Cs-134

L Cs-135
I Cs-137

Eu-154
Eu-155

I 99E+01
15.46 0 OOE+00 7.00E-01 1 40E+00 0.5750 1 704E.12

7.73 15A6 0 OOE+00 2.49E-G4 4 98E-04 0.8500 7 315E+10
22.7564E+00
t.5368E-02
2.9293E-02
'.7158E-01

7.73 15 46 0 OOE+00 2.13E+01 4.26E+01 12500 1486E.12
7.73 1546 0OOE+00 19E-01 2 38E-01

Fe-55
H-3E_ - __
N 1-129_ Kr-85

I ND-237

0

7.73
7.73
7.73
7.73
7.73
7.73

15.46 0 OOE+00 2.27E-01
15 46 0 OE+00 5 97E+00
1546 0 O0E+00 8 59E-02
15 46 0 OiE+00 5 70E-06

1 7500 9903E808
22500 1 596E.09
27500 1 267E407
3.5000 1 474E8.6
5 OXO 8 403E+8014E805

1546 0 OE+00 1.95E+00 91E+00 70Xo 9516iE01
1-2427E-06 1546 0008+00 9618E06 1928.05 I I OoliO I 04E-01

Pa-231 3 85t1E809 7.73 15 46 0 OOE+00 2 98E-08 5 96E808
I* Pb-210 7-368Ei-15 7.73 1546

I Pm-147 2.1023E+00 7.73 1546

Pu-238 1.0383E-03 7.73 1546
_ Pu-239 5.5293E-03 7.73 15 46

0 OOE+00 571E-14 I 14E-13
0 OOE+00 1.63E+01

Pu-240
Pu-241
P u'-2-42

I Ra-226
'..- Ra-228

0 OOE+00 8 03E-03
0 OOE+00 428E-02
0 OOE+00 I 65E-02
0 OOE+00 7 88E801
0 OOE+OO I 79E-06

3 25E+01
1 61E-02
8 55E-02
3 29E-02
1 58E+00
3 58E-061546

1546 0 OOE+00 4 08E-13 8 16E-13
1.9338E-10 7.73 15 46 0 OOE+00 I SOE-09

Ru-106 91684E-02 7.73 1546 0 O0E+00 7 09E-01

/-1 Se-79
i Sn-1126
I Sr-9O

TC-99
Th-229
Th-230

1.3018E-05

2 99E-09
1 42E+00
2 01 E-04
1 88E-04
4 03E+01

7.73 1546 0 OOE+00 3 42E-03 6 84E-03
7.73 1546 00OE+00 1 06E-09 2.12E-09

1.809OE-1 I 7.73 1546 00OE+00 140E-10 2 80E-10
Th-232 2.5278E-10 7.73 15 46 0OOE+00 95E-09 391E-9

I'~ Ti-208

' U-232
i~U-23-3

1.6947E-08 7.73q 1t5w 4 O nF.A Iat.31E-07 2.62E-07
7.73 1546 0OOE+00 377E07 7.54E-07 Thermal Power
7.73 15w4 0 OCE+00 9 44E-07 1.89E-06

I U-4A I ;9WrF-07 7.73A t15 wr O OOEl~nw t 23E-046 2 4E-06
U-235 -2 6194E-06 7.73 000 2 06E-04 1 86E-04 2.06E-04

Norninal Heat Bounding
Output Heat Output w
Mans)- Alvatts)

4 0E4t1 90 oE41
Total Total

- -- - - --
U-4jo 126Yott:-U I.Ij low UU.tW b

U-238
, 1. Y-' 0

-3 6331E-08 7.73 0.00 129E-04

5 58E+01

I RnnF
I RectorModeator_[E-::

- t. ..... I

Frnm SF0 Used Basis for Paramster Dtifefences-
U ZIRC HYDRIDELw AND U ZIRC HYDRIDE

SST

Pnl Pkn.L-h-.t. 10

U
10to20 t,. . .. .. __ J ._ .

Bumup, Summary (MWd)2 B I Basis for bumup used In estimate-
From SFD Estaaedt

Nominal | 4868 7 73 Nominalburp ralWed frem tIe hea" 1ral sass desV0led
Bounding 15 46 h tpn ared b be tWmenmial bun

Ichecks I
Estimated Burmupf

Burmup Multipier Given Bumup Estimated EOL HWIGlven EOL HM
I I BJmh 047 165 1 00

Reactor shutdown, core removal storage, shapping or olher date confiming t IrSaton ceased for i
rTotai burup for alue assodated wtlh tin worksheet must be rtvded by BOL heavy metal mass to get specific bumup values (MWrdlT)

i .
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Fuel Radionucilde Inventory Worksheet

L Ful stant Tenqlatc Inforfijos O, F N
Fuel Name: TRIGA 85120 FFCR UNIV OF CAL-IRVINE

SNF ID ir 1050
Fuel Units & Descr 2- ELEMENT
Heavy Metal Mass: 60=083kg EOL.0 38kg
ROD Storage SUte INEEL

'Fuel decay start date 2035
Estimates as ot: 2010

Template: TRIGA-SS (LW/A-Zrx. SST, 10 1 20%, U)
'Template Burnup(MWd). 6 65

Template BOL Heavy Metal Mass (M): 0o000195
Template Decay Time: 5 years

Estinmated
Canister usage

18x10
1 002

1. Fstnmttes ^ , , s m X. X, b Y. Y I Gamma Sources

CWMWd From
Template

Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

Fuel Bumup (MWd)W Burnup (MWd) (Ci) Inventones(Ci) Inventones(CI)

Photon Total
Energy Photons/sec

I Group (bounding)Radionuclide
at U UUC+LU .3 iO�iJ8 O.4OCiJ8 3 5V9 MV -

8 5173E1u 37 (3 7471 u uvt+UV j loc�u U�C� I Avg iaev

8331E-03 373 '47 0C
Am-242m 4129E-06 373 '4
An-243 4774E-07 373
C-14 1 2871E-04
CI-36 2 8120E-06
Cm-243 1 7940E-07
Cm,244 1 6962E-06
Co-60 1 2839E+00
Cs-134 9 0541E-02
Cs-135 32195E-05
Cs-137 2 7564E+00
Eu-1 54 1 5368E-02
Eu-155 2 9293E-02
Fe-55 7 7158E-01

00575 2 3229.11
0 0850 1 438E+111 05E-05 2.1OE-05

747 0 00E+00 6 70E-07 1.34E-06 I 0 1250 1 045E+11
3 73 7 47 0 00E+00 6 33E-06 1.27E-05 022s0 1220E+11
373 7 47 0 00E+00 4 79E+00 9-59E+00
373 747 0C
373 74

0.3750 6193E+10
0.5750 8233E+11
0 8500 3 533E+10
12500 7175E+11
1 7500 4 783E+08
22500 7 710E+08

373

0.00E+00 1 09E-01 2 19E-01
0 00E+00 2 88E+00 5 76E+00 27500 611 tE+06

H-3
1-129
Kr-85
Np-237
Pa-231

7.47 0 00E+00 4.15E-02 8 30E-02 3 5000 7120E+05
3.73 7.47 0 00E+00 2.75E-06 S 50-E06 5 0900 4 1 53+00 L3.73 7.47 0 00E+00 9 43E-01 89E+00 7 0000 4 709E-01

2427E-06 3-73 7.47 0 OOE+O0 4 64E-06 28E-06 11 0000 5361E-02
18511 -09 3.73 I

Pb-210
Prn-147
Pu-238

1

'3880E-15
21023E+00
0383E-03

5 5293E-03
1 1279E-03

0 OOE090 3 88E-03 7 76E-03
373 7.47 0 OOE+00 2 07E902 4 13E-02

I 373 74

PU-241 I 0195E-01
PU-242 2.3128E-07
Ra-226 5.2782E-14

373
373
373
373
373
373

1 97E-13

74

3 94E-13

Ra-228
Ru-106

300E+00 7.22E910 1 44E-09
7 47 0 OOE+00 3 42E-01 6 85E-01
7 47 0 OOE+00 4 86E-05 9 72E-05

12167E-05 373 7 47 0 OOE+00 4 54E-05

Sr-90 2 6045E+00 373 74
Tc-99 4 4241 E-04 373 74

9 091-05
1 95E+01
3 30E-3
1 02E-09
1 35E-10

Th-229 1.3713E-1
Th-230 0 OOE+00 6 76E-11I

747 0 OOE+00 9 44E-10 1 89E-09
1.6947E-08 3 73 7 47 0 00E+00 6 33E-08 1.27E-07

373 7 47 000E+00 I 82E-07 364E-07 I Thermal Power
1 3373 7 47 0 00E+00 4 56E-07 9 11E-07

I 5925E-07 373 7 47 0 00E+00 5 95E-07 1 19E-06
Nominal Heat . Bounding

Output Heat Output
(Waftt) (Wafts)U-235 -

U-236
U-238
Y-90
Other Radionucides

-2 6194E-06 373 0 00 1 66E-04 56E-04 1 66E-04

K 373 7 47 0 0uE+00 4 74E-05 9 48E-05 I Z17E-01 4-5E-01
373 000 1 03E-04 1 03E-04 03E-04 Total Total
373 747 000E+00 973E+00 1 95E+01 I

M. Template Seecbtos Summary, Buirnup Stummry. and Cbeck' - d , v N , - h a.

ITemplate Selection Summary

F From SFD Basis for Parameter Differences:

Reactor Moderator LW AND U RC HYDRIDE
Fuel Cbaddng ST

BOL HM Constituents J U
r n I .- rw

LW AND U ZIRC HYDRIDE

_ -~l tn-cne- -s I

Burnup Summary (MWJ)'

Nomdial [I
Buriudeig I

jtMtedIBasis for burnup used in estimate-

Wo10rn burn Islm drecty him SFD (mwereed Is MWd.
Boxdng ksiti assuared to be teese nsewil bturn7 47

Checks

Estimated Bumupt
Bumnup Multipliar Given Burnup

I

Estimated EOL HMIGiven EOL HNM
1 ~ 10(ooNomml [

15undintg
029_
0 571_

07i

'Reactor stsjtdown. core removal. storage, slppig or other ate coriiming bbat Irradabon ceased lor fu

'Total bumup for all fuel assodabed with is worksheet must be (Svided by EOL heavy metal mass to get speafic bumnup values (MWdMT)
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Fuel Radionuo

k' I L Fuel and Template Inf ururnao
Fuel Name TRIGA 8 520 FFCR UNIV OF CAL-IRVINE

SNF ID# 1052
Fuel Units & Descr 1 - ELEMENT

clnde Inventory Worksheet - - - -

'Fuel decay start date 2035
Estinates as of 2010

Template TRIGA-SS (IWAI-Zrx, SST. 10 Ia 20%. U)
2

Template Burnup(MWd) 6 65
Template BOL Heavy Metal Mas (MT): 0 000195

Template Decay Tinme 5 years

Estrimated
Canister usage

18-x10'
0 01

Heavy Metl as I
ROD Storage Site, II

11. Estimates

Radionuclide
Ac-227
An-241
Am-242m
Am-243
C-14
Cl-36

Cm-243
Crn-244

- CO-E
Cs-t34
Cs-135
Cs-137
Eu-1 54

tlIg U-

.

m X. X,- ' b Ye Yb Gamma Sources

, ,- . ,, ,,, - Photon Total

CU/MWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec

-Template Fuel Bumup (MWd)2 Burnup (MWd_ (Ci) lnve__tones(Ci) nventones(C) Group - (bounding)
uuu- ---- . _-v

;-10 U UU 0 wU 0 00E+w

E-03 n nnt 000 o0e
4129E-06
4774E-07

0 00
0 00
0 00

0 00

000 0 OOE+00
0 OOE+00 0 0375 2676E+03

00150 1 961E+06

0 0250 0 000E+00

2871E-04
Y0

0

0wE+00 0.OOE+00 0 00E+00 00575 1621E+03

2 8120E-C 0vE+00 0 OOE+00 0 00E+00 o

1 7940E-4 000 00E+00 0 wE+00 0 0wE+00
_ _ _ :n

1f 0 00 0 E+00 0 00E+00 U .

0 00 0 00E+00 0 e
000 000 0 00+00 - 0 e
0 00 0.00 0 wEE+00

0.3750 3.986E+03
0.5750 1S961Es02
0 8500 3 056E+01
12500 1.802E.00
1 7500 8.816E-01

+00 0 00 000

I 5368E-02 0DW 0 00 0 wE6+00
9 99~t n n0 0O00E+00 2.2500 5107E-01
- ---- t --s

Fe-55 7 7158E-01 D C
1 11l1E-02 0C

11 7 3684E-07 DC
Kr-85 2 5263E-01 DC
Np-237 I 2427E-06 DC
Pa-231 0 851 IE-09 DC
Pb-210 7-288E-15 01
Pm-147 2 1023E+00 0C
Pu-238 I 03813E-03 0 C

Io +00 0 OOE+00 0 OOE+WD
E+00 O OOE+00 0 OOE+00

OWE+00 - O OOE+00 OC

2.7500 2967E-01
3 5000 2 653E-01
5~ 11A 40E401
70000 1432E-02

11 000o 1 508E-03
000 0 OWE+00 O C

w0 000
W0 000 E+00

10 00 000E+00

W0 0OWE+00 0 00E+00

U 3 0 W0E+00 0 00E+00

Pu-239 5 5293E-03 OOE+00 0 00E+00 0 O0E+00

Pu-240
PU-241
Pu-242

2.1278E-C 0 IO0E+W0 ODE+00 0 0DE+00
000 0 00E+00 OE+00

i Sn-426
L_ Sr-90

Th-230
Th-232

t Tl`-208

U-232

I

i

0 00
000
000
000

9O38E-10
1684E-02
301 8E-05
2167E-05

000 I 0 OOE+00 0 OOE+00
D OE00 006 OWE+00

0 OOE+00 006E+00

0 00 0 OOE+00 0 OvE+C
0 00 OOE+00 0 OOE+C

000 0 O0E+00 00WE+00
000 0 OOE+00 0.00E+00
000 0 O0E+00 006E+.0
000 OO0+00 0 OWE+W

00WE+00

000
OW0

1 8090E-11 0 00 000
S C 97Q .p 1f n .v OC

1 69!47E-08
4 8737E-08

OW0
000 00
000 00

0 0E+00

0 OOE+00
00 O0E+00
OwOE+00v
OODE+00 Thermral Power

0 O0E+00 Nominal Heat Bounding1 Z 2 W L- ( J U-u
t .203JtE07
1 -zq7rF.07 OW 0 00E+00 0OOE+00 OUTP~t Heal OUTpu
|.D:sC-U/ U W

UT-23-6
I U-238

Y-90
-OthierI

-2 6194E-06
12693E-05

0 00
DI

E45 7 92E-05 7.92E-05 I (Wats) (Watts)
E+00 0OE+00 0 OOE+00 32E46 332E-06
-05 4.93E-05 4 93E-05 Total Total

0.000
.~ ~ ~ ~ _ ___u

3; 6315~ E48- OWU

I A

I E

2 6060E+00 0 00
1adionuclides
iniate Selection Sninuury, BIrnap Sassury. and Checks

ate Selection Summary _ _ _ _ _

.00 0 OOE+00
0 000+00 000o+0 D e

Basks for Pa~rameter Differences,

O.ODE+W0

-rc 5FD U"d.rom .r I u

Reactor Moderator r LW AND U RC HYDE
Fuel Claddig SST

SOL HU Constituents
0OL Enrichment % 1 19 99996708

I LW AND U ZIRC HYDRIDE

SST

_ 1020

Burnup Summary (MWdf I I
Fro ffD E

Basisforburmupusedinestinate - -

Nori"e buniup take *ecdy toem SF0 (Wmale~id it MWd)
Mrui1g bmsru assUWe ID be WaU? ienwar hrurep

Nominal-
Boundmng

Checks

Nyominal[

000O

I-.--
Estimated Burnupl

Bumup Multip I Given Burnup
000

Estamated EOL HWGbvan EOL HM
I 1 .00

Reactor shutdom. core removal. storage, shipping or otter date cronfimnlng tat *_raclaton ceased for fueW

'Total burnup for all fd assodated with this worksheet must be dvided by OL heavy metal mass to get specifc bursp vatues (MWd/1T)

I
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Fuel Radionuclide Inventory Worksheet
L FAel and TeriinCe Informt tion

Fuel Nane: TRIGA (ACPR 12/20) JAPAN
SNF ID #- 480

Fuel Units & Descr. 182- ELEMENT
Heavy Metal Mas BOL=48357kg; EOL.4823kg
ROO Storage Shet INEEL

'Fuel decay start dae 2010
Esutmiaes as of 2010

Template- TRIGA-SS (LWAJ-Zrs. SST, 10 to 20%r. U)
'Template Bumup(MWc): 6 65

Template 0OL Heavy Metal Mass (MIV 0 000195
Template Decay Thie 5 years

Estimated
Canister usage:

18-x1O
1 1 64

H. Estmates m x. Xb b Y. yb Gamma Sources

Photon Total
Ci/MWd From Nominal Bounding Fue Indtal Activelty Nominal Fuel Bounding Fuel Energy Photons/sec

Radionuclide Template Fuel Burnup (MWd)e Burnup(MWd) (Ci) Inventories(Ci) lnventonea(Ci) Group (bounding)
Ac-227 85173E-10 45587 911 73 0 OOE+00 3 88E-07 7.77E-07 Avg MeV
Am-241 1 8331E-03 45587 911 73 0OOE+00 8.36E-01 167E+00 0 0150 1 474E+14
Am-242m I4129E-06 45587 91173 0OOE+00 644E-04 1.29E-03 00250 3.242E+13
Am-243 1 4774E-07 45587 91173 006E+00 6.74E-05 1.35E-04 00375 2.761E+13
C-14 1.2871E-04 45587 91173 OOE+00 5.87E-02 1.17E-01 00575 2.834E+13
Cl-36 2 8120E-06 45587 911 73 0OOE+00 1.28E-03 2.56E-03 0 ota50 755E+13
Cm-243 1.7940E-07 455 87 911 73 0 OOE+00 8.18E-05 1 64E-04 01200 1 275E+13
Cm-244 I 6962E-06 45587 91173 6OOE+0O 7.73E-04 1 55E-03 02250 1490E+13
Co-60 1.2839E+00 45587 911 73 OOE+00 585E+02 1.17E+03 0 3750 7559E+12
Cs-134 90541E-02 45587 91173 OOE+0O 413E+01 825E+01 05750 1005E+14
Cs-135 32195E-05 45587 911 73 0OOE+00 1.A7E-02 2.946-02 0 8500 4 313E+12
Cs-137 27564E+00 45587 91173 OOE+O 126E+03 251E+03 1250 8759E+13
Eu-154 1.536BE-02 45587 911 73 0.00E+00 701E+00 1 40E+01 1 7500 5 838E+10
Eu-155 29293E-02 45587 911.73 0006E+0 134E+01 267E+01 2.2500 9411E+10
Fe-55 7.7158E-01 45587 91173 6OOE+00 352E+02 7.03E+02 27500 74468E+08
H-3 1.1111E-02 45587 91173 OOE+00 507E+00 101E+01 35000 8691E+07
1-129 73684E-07 45587 911.73 OOE+00 336E-04 6.72E-04 50000 5079E+02
Kr-85 25263E-01 45587 911.73 0.00E+00 1 15E+02 230E+02 70000 5754E+01
Np-237 12427E-06 45587 911.73 0 OOE+00 567E-04 1.13E-03 110000 6557E+00
Pa-231 38511E-09 455 87 911 73 006E+00 1 76E-06 3.51E-06
Pb-210 73886E-15 45587 911.73 OOOE+00 337E-12 6.74E-12
Pm-147 2 1023E+00 455 87 911.73 OOE+00 9 58E+02 1 92E+03
Pu-238 1 0383E603 455 87 911.73 0 OOE+00 4 73E-01 947E-01
Pu-239 5 5293E-03 455 87 911.73 0 OOE+00 2 52E+00 5 04E+00
Pu-240 2 1278E-03 455 87 911.73 OOE+00 970E-01 1 94E+O6
Pu-241 I 0195E-01 45587 911.73 OOE+00 4 65E+01 930E+01
Pu-242 23128E-07 45587 911.73 0006+OO 105E-04 2.11E-04
Ra-226 5 2782E-14 45587 91173 0OOE+00 2 41E-11 4 81E-11
Ra-228 1 9338E-10 455 87 911.73 0OOE+00 8 82E-08 1 76E-07
Ru-106 91684E-02 45587 91173 006E+00 418E+01 836E+01
Se-79 1 3018E-05 455 87 91173 0 OOE+00 5 93E-03 1 19E-02
Sn-126 12167E-05 455 87 911 73 0 00E+00 5 SSE-03 1.11E-02
Sr-90 26045E+00 45587 911 73 006E+00 119E+03 2 37E+03
Tc-99 4 4241E-04 455 87 911 73 0 00E+00 2 02E-01 4 03E-01
Th-229 I3713E-10 45587 91173 000E+00 6256-08 125E-07
Th-230 t8090E-11 45587 91173 006E+00 825E-09 1 65E-08
Th-232 2 5278E-10 455 87 911 73 0 0OE+00 1 15E-07 2.30E-07
TI-208 1 6947E-08 455 87 911 73 0 OOE+00 7 73E-06 1 55E-05
UFZ32 4 8737E-08 455 87 - 911 73 0 00E+00 2 22E-05 4 44E-05 Thermal Power
UF233 t 2203E-07 455 87 911 73 0 00E+00 5 56E-05 1 11E-04 Nornnall Heat. Bounding
UF234 1 5925E-07 455 87 911 73 0 00E+00 7 26E-05 I 45E-04 Output Heat Output
UF235 -2 6194E-06 455 87 000 2 08E-02 1 97E-02 2 08E-02 (Watts) (Watts)
.-236 1 2693E-05 455 87 911 73 0 OOE+00 5 79E-03 1 16E-02 2.65E+01 5.31E+01
U-238 -3 6331 E-08 455 87 0.00 1 30E-02 1 30E-02 1 30E-02 Total Total
Y-90 2 606E+00 455 87 911 73 0 OOE+OO t.19E+03 2 38E+03
Other Radionuclides t 64E+03 32 29+0
llL Templatelecios Sun uarv, Bursp a Cs _ny.annd_ t _ __s_

Template Selection Summary I 1 .I .-
From SFI) Used Basis for Parameter DIfferences:

Reactor Modertor LWANDuARC HYDRIDE LW AND U ZRC HYDRDE

Fuel Cladding _ SST SST
BOL Hti Constituents U U

BOL Enrichment % 199so31243 10to201

Burup Summary (UWde Basis for bumup used in estimate:

From SFD Estimated
Nornad 455 87 121 6 Nml bumq Wbml diecly t SFD (=rwWLd bo MWd)

Bournd 911 3 8midg bumeip assurrd to be Wme rmnrs tvwp

Chectks.

Estimated Bumupv
Bumup Mu t 2l8r Given Burnup Estimated EOL1 HtlGiven EOL HiM

Nombia Oz8j 02 0 O99,
Bounrimg O 5

Reactor sidown ore removal. storage. shipping or other date contimleig that Irradabon ceased tor uld.

"Total bumsup tor a, W assoaated wit m,. worksheet must be dvidd by SOL heavy metal mass to get specii burnup values (Mld

41

IL e

~I le)

7;.
J
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Fuel Radionuclide Inventory Worksheet - I
jL Ful and Template lnformtion o -- I

Fuel Name: TRIGA (ACPR 1Y20) PENN STATE UNIV
SNF ID t: 1002

Fuel Units & Descr: 46 - ELEMENT
Heavy Metal Mass: BOL,12 779kg- EOL=12 006kg
ROO Storage Site: INEEL

'Fuel decay start date 2035
Estimates as t 2010

Template TRIGA-SS (LWAI-Zrx SST, 10 to 20%N.. U)
'Template Burnup(MWd) 6 65

Template SO. Heavy Metal Mass (MIT) 0 000195
Temelate Decay Time 5 years

Estimated
Canister usage:

18 x10
041

-*1

11. Estnwtes, S m x. Xb b Yn. Yb Gamma Sources

Photon Total
CiUMWd From H Nomnati Bounding FueI Initial Activity Nominal Fuel Bounding Fuel Energy " Photonstsee.

Radionuclide Template .1 Fuel Bumup (MWd)f Burnup (MWd)' (CO Inventones(Ci) Inventornes(Cil Group -(bounding)
Ac-227 8 5173E-10 73772 1,47544 000E+00 628E-07 1.26E-06 Avg MeV
Arn-241 8331 E-03 737.72 1,475 44 000E+00 1 .35E+00 270E+00I 00150 2385E+14
Amr-Z4Znm

- Arn-243
C-14
Cl-36

L ~ Cmn-243
I Cm-244

4129E-06 737 72 1,475 44 0 O0E+00

E-01 O 0575 4M587E+13
4 15E-03 0 0850 2.841E+13

7.72 1.475 44 0 OOE+00 1.32E-04 2 65E-04 01250 2063E+13
737 72 1.475 44 0 OOE+00 1.25E-03 2 50E-03 0 2250 2410E+13

Co-60 1 2839E+00 737 72 1.475 44 0 00E+00 9 47E+02 1 89E+03 0 3750 1223E+13
Cs-134 9 0541E-02 737.72 1,47544 - 000E+00 6 68E+01
Cs-135 32195E-05 73772 1,47544 000E+00 2.38E-02
Cs-137 2 7564E+00 737.72 1.47544 0 00E+00 2 03E+03
Eu-154 1 5368E-02 737.72 1,47544 000E+00 1.13E+01
Eu-155 2 9293E-02 737.72 1,475 44 000E+00 2.16E+01
Fe-SS - 7 7158E-01 737.72 1.475 44 0 00E+00 5 69E+02
H-3 1 1111E-02 737.72 1,475 44 000E+00 8.20E+00
-129 7 3684E-07 737.72 1.475 44 000E+00 5.44E-04

Kr-85 2 5263E-01 737.72 1,475 44 000E+00 1 86E+02
Np-237 1 2427E-06 737.72 1,475 44 000E+00 9 17E-04
Pa-231 38511E-09 737.72 1,47544 000E+00 284E-06
Pta210 73880E-15 737.72 1,475 44 000E+00 5.45E-12
( Pa-147 2 1023E+00 737.72 1,47544 000E+00 1.55E+03
Pu-238 1 0383E-03 737.72 1.475 44 0 O0E+00 7.66E-01
Pu-239 5 5293E-03 737.72 1,475 44 0 O0E+00 4 08E+00

1 34E+02 0 5750 1 626E+14
4 75E-02 0 8500 6 979E+12
4 07E+03 _ 1 417E+14

t I 3500
09E-03 5 0000 7.812E±02
73E+02 7 0000 8.843E+01 - -
83E-03 11 0000 1 007E+01
68E-06

8 16E+00
14E+001- .a- s

1.47544 000E+00 7.52E+01 50E+02
I ;I

I

II
i

Pu-242 2 3128E-07 737.72 1.475 44 0 O0E+00 1.71 E-04 341E-04
Ra-226 5 2782E-14 737.72 1,47544 0 00E+00 389E-11 7.79E-11
Ra-228 1 9338E-10 737.72 1.475 44 000E+00 1.43E-07 285E-07
Ru-1 06 9 1684E-02 737.72 1.47544 0 00E+00 676E+01 1 35E+02
Se-79 1.3018E-05 737.72 1,475.44 0 00E+00 960E-03 1 92E-02
Sn-126 1.2167E405 737.72 1.47544 0 00E+00 8.98E-03 1 80E-02
Sr-90 2 6045E+00 737.72 1,475 44 0 00E+00 1 92E+03 3 84E+03
Tc-99 44241E-04 737.72 1.475.44 0 00E+00 326E-01 653E-01
Th-229 1.3713E-10 73772 1,475 44 000E+00 1.01E-07 2 02E-07
Th-230 1 8090E-11 737.72 - 1.47544 0 00E+00 133E-08 2.67E-08
Th-232 2 5278E-10 737.72 1,47544 0 00E+0 1.86E-07 373E-07
TI-208 1 6947E-08 737.72 1.47544 000E+00 125E05 2.50E405
U-232 4 8737E-08 737.72 1,47544 -00OE+00 360E405 7.19E-05
U-233 1.22034-07 73772 1.47544 0 00E+00 9 O-05 1 80E-04
U-234 1.5925E-07 73772 1.47544 000E+00 1.17E-04 2.35E-04
U-235 -2.6194E-06 73772 0 00 547E-03 3.54E-03 5 47E003
U-236 12693E-05 737.72 1,47544 000E+00 9.36E-3 1.87E-02

Iv-
Thermal Power

Nominal Heat Bounding - - -

Output Heat Outpt -

(Wafts) (Wats)
4.29E+01 8 52E+01

U-238 -3 6331 E-08 73772 0 1 Total Total -

5 32E+03

I, 11U.Tmlte Selection Suanma
Template Selection Summary

F

; RFe"Itour Uodertor&wZ N
* ~Fuel Claddg

BOL HU Constltuents
.A BOL F-nrhi-nt % .1

.__ cerb

- - I 1-

U ZIRC HYDRIDE

SST
U

9799-^,9^42

LW AND UZIRC HYDRIDE

SST

U

1nin 1^0 I

LI"

i

. -_ - ----------- _, . ------- .. , ;__ .... s

Burnup Summary (MWd)' - .I I Basis for burnup used In estimate:
Fromn 6FD Ertimtd

Nominal 240.93 737 7 No" burrup calatlated trns the heavy imelal mass dessytd

Bounding - 1.475.44 Boig tbm ausured Is be tweM srr" bumuW

Checks _

Estinated Bumupt
Burnup Multir Given Burnup Estimated EOL HMtIlven EOL HM

Nominal 169' 3.0F6 1 00
Bounding I 3.396 - - - - -

1K_

I
| 'Reactor shutdown. core removal storage. stsppmg or other date conhrlmng that Irraclation ceased for luel

I I "Total burrup tor all Aet assocated with this worksheet must be ivided by 10L. heavy metal mass to get specfic burnup values (MWcSvUIT)

-i
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Fuel Radionuclide Inventory Worksheet

L Fuel and Tenplate Informetion *i,
Fuel Namer TRIGA (ACPR 12/20) SLOVENIA

SNF 10 f: 932
Fuel Units & Descr: I -ELEMENT
Heavy Metal Mass: BOL.0276rg, EOL.027Skg
ROD Storage Site: INEEL

'Fuel day start datre 1999
Estimates as of: 2010

Template: TRIGA-SS (LWAJ-Znx. SST, 10to 20%. U)
"Template Bumup(MWd): 6 65

Template BOL Heavy Mtal Mess (MK): 0.000195
Tenrnpate Decay Time: 10 years

Estimated

Canister usage
18'x10'

001

AI. 5Estinmates , Sj m X. Xb b Y Yb Gamma Sources

Photon Total
CUMWd From , , Noinwal ' Bounding Fuel Initial Activity - Nommnal Fuel Bounding Fuel Ene=gy Photonslsec

Template Fuel Bumup (MWd)O Bumup (MWd)s (Ci) Inventoies(CI) hiventories(Ci) Group (bounding)Radionuclide
Ac-227
Am-241
Am-242m
Am-243
C-14
r P-.j

000 000 0 00E+00 0 00E+00 0 00E+00 [ Avg MeV
0 00 0 00 0 00E+00 0 00E+00 0 00E+00 J 00150 2.933E+06
000
000

000 0 00E+00 0 OOE+00 0 00E+00 0 00250 0 000E+00
4767E-07 0OD OC

1-2863E-04 0 00 000 00
2 819l i2 A no

Cm-243 1 5895E-07 00DO
Cm-244 1 4008E-06 0 00
C6 60 6 6541 -01 0 00

01 6 747E+05
2.3885E+6 I-

0 WOE+00 0 00+00 0 0 +00 0 3750 5 959E+03
^ A ACs-1 000 0 00E+00 0 00E+00 0 OWE+00 I 05750 2 931E+.02

0 00 nnnu
E+W 0 D

1 0268E-02 0DW
Eu- 155 1 4570E-02
Fe-55 2 0361E-01
H-3 8 3940E-03

W00

0 00
0 00
0 00

0 00
0 00

OD

0 00

0 00
U 00

OW0

0 WOE+00 0 00E+00 0 WOE+00
0 WE+00 0 00E+00 0 00E+00

AA AA

E+00 0000E+0
+00 0 00E+00 0 WOE+00i-1 Z9

Kr-85
N;p-237
Pa-231
Pb-210
Pry-147
Pu-238

0 00E+00 0 00E+00 0 00E+00

J 0 00E+00 - 0 00E+00 0 WE+00 I
000 0 00E+00 0 00+00 0 WOE+00

0 8500 4 573E+01 1
12500 2 713E+w
1 7500 1 327E000
22500 7 689E-01
2 7500 4 467E-01
3.5000 3 994E-01
5 0000 I 716E4-1
70000 1 975E-02
i 1000 2271 E-03

U
7173E*14 000 0 oOE+00 OOE+00 0 OOE+00

5 6165E-01 0 00 V UV OC

9 9820E-04 0000
Pu,-239
PU-240
Pu-241
PU-242
Ba-226

5 5293E-03
2 1263E-03 o oE+o00 0 COEo00 0 ooE+00

0 OOE+00 O OE+00 0 OOE+008 0165E-02 000 000
2 3128E-07 000 0 00 OC
9 9774E-14 000 C

Ra-228 2 1729E-10
Ru-106 2 9519E-03
Se-79 1 3017E-05

0000+ - O OOE+00 0 OOE+00
0 O0E+O0 0 OOE+00 0 OOE+00
0 OOE+00 0 OOE+OO O O0E+00Sn-1

i

I'

o 000 0 OE+00 0 OOE+00 0 OOE+00
000 0 00 0 OOE+00 O OOE+00 O 00E+00

9459E-t0 000 000 O C

Th-230 2 5564E-11 000 0000
Th-232 2 5278E-10 000
Th208 1 6947E-08 0.00 E0o O.OOE+00 O OOE+00

+00 0.00o+00 0o000E+00 Thermal PowerU-232 4 6812E-08
U-233
U-234
U-235

0.00 0 00.E+00 0 OE+00 0 00E+00
0 00 0 OOE+00 0 OOE+00 0 00E+001

Nominal Heat Bounding I
Output Heat Output
(Watts) W '- (Watts)E-06 0 00 0 00 1.t8E-04 1 18E-04 1 18E-04

U-236 12693
U-238 -3 6331
Y-90 2 3128
Other Radionulides

lU. Template Selection Sumiary.
IT.-I.^ .lctrznSmm

10 000 O 0E+00 OOE+00 0 O0E+00 4 5E5-06 4 9SE06

0 00 7 42E-05 7 42E-05 7 42E- 05 Total Total
0.00 OOE+00 OOE+00 OwE+00

0OwE+00 0 OOE+00

wy, and Cbecks `! -
.U-

-

tIIX|WB GGss8VA} {%%gl§|| t

-- T-..; _ ., ..
r o I , .__-reat btU I U5S .La -~i aurrru.cfnb

Reactor Moderator LW AND U 21RCHYDRIDE

Fuel Claddng SST

BOL HM Constnts I e LI
RBL Enrkhment % I IQ PA-%I O4

LW AND U ZIRC HYDRIDE

SST

U
101o201

Bumup Summary (MWd)2 IBasis for bumup used in estimate:

FrozmSFD I Estimated
Nominal 00 ru bnWr taken drecty tfrm SFD (Corwrled to Wd)

Bomding I| oii bustsmsup ed ls be twe r imar bunuin

[Checks , _

LB
Estmnaied Burnupf

Givem Burrisi Estaated EOL HNIMGiven EOL HM

I I o00Noamial
Bounding

'Reactor shutdowr. core removal, storage. slipping or osther date confirmirng taot Irradiation ceased br tel

iTOtal bumtx tor a1 fuel assodated wih this worksheet must be drvided by OL heavy metal mass to get specific bumup values (MWd`M9)

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

,LFad wd Ternplate r
Fuel Nam.e TRIGA (ACPR) ROMANIA

SNF ID #: 1077
Fuel Units & Descr 75 - ELEMENT

'Fuel deay strt date 199
Estimates as of 2010

Template TRIGA-SS (LW/U.Zrx, SST, 10 to 20%. U)

Estenated
Canister usage

18ix1O1
0 68

HeavyMetallMass BOLU147kg EOL-14445kg rTemiptateBurnup(MWd) 665

ROD Storage Site INEEL Template BOL Heavy Metal Mass (1T) 0000195

Template Decay Time 10 years

- 11. astes m X. Xb b Yn Yb

CV/MWd From Nominal Bounding Fuel Initial Activrty Nominal Fuel Bounding Fuel

R ' adionuclide . Template Fuel Burnup (MWdW Burup (MWd)
2  

(Ci) tnventories(CI) Inventories(Ci)'

AC-227 .7316E-09 2434 2 486.85 0 00E+00 3 34E-07 6 68E-07

Arm-241 2 3865E-03 243 42488 0.000 SE-l I1E0

I
Gamma Sources

Photon Total
Energy ' 'Photons7sec
Group (bounding)

Avg MeV
0 0150 6290E+13
0 0250 1.332E+13Am-242m 142 461, Bb U lWll+UU i ;5Ot-iVi' qxIeU-U'4

C-14
CI-36

t Cm-243
CM-244
Co-60

I t Cs-134
Cs-135

.'_ Cs-137
Eu-1 54
Eu-155

ft F755
t ; H-3

X1 . 1-129^

^} Kr-85

Np-237

--N Pa-231
Pb-210
Pnm147

t, Pu-238

Pu-239
Pu-240
Pu-241

243 42 486 85 0.00E+00 3 59E-05 7.19E-05
466 62 U.lAIt+tJiJ � 16�-1h�

242.42 486b 85 O WE:+W 3 3tr
24342 486 85 0 00E+00

1 5895E-07 24342 486 85
1 MuRaur" 2Ut A9 486 I 6.277E12
| s*Wouew^ _.- --

6 6541E-01 243 42 486 1 1 3.24E+02 1 0.3750 2 883E+12

1 6887E-02 8.22E+00 05750 4 517E+13

3.2195E-05 00E+00 784E-03 1 57E-02 I 08500 8 063E+1 1

24 00E+00 98E+02 120E+03 1 12500 2424E+13
142 486 85 0 00E+00

tA570E-02 243 42 486 85
2 0361 E-01 243 42 486 85
8.3940E-03 24342 486 85

0 0E+00
2 50E+00
3 55E+00
4 96E+01
2 04E+00
1.79E-04
4 45E+01

4 09E+00 3 5000 1 495E+06

7.3684E-07 243 42 3 59E-04 5 0000 2-632E.02

1 8286E-01 8 90E+01 I 70000 2.978E.01

1t2462E-06 0 00E+00 3 03E-04 607E-04 I 110000 3391E+00
0 00E+00 120E-06 2 39E-06

48685 000E+00 418E-12 8 36E-12
342 486 85 0 00E+00 1.37E+02 2 73E+02

243.42 486 85 0 00E+00 2 43E-C
243.42 486.85 0 00E+00

2 1263E-03 243.42 486 85
8 0165E-02 24342 3 90E+01

Pu-242 23128E-07 24342 486 85 000E+00 5 63E-05 1.13E-04

Ra-226 99774E-14 24342 48685 000E+00 243E-11 4.86E-1t

-Ra-228 21729E-10 - 24342 486 85 0006+00 5 29E-08 1 06E-07
Ru-106 29519E-03 24342 48685 000E+00 719E-01 1A4E+00

Se-79 1 3017E-05 24342 48685 000E+00 317E-03 6 34E-03

Snl-126 12167E-05 -24342 48685 000E+00 296E-03 592E-03
sr-90 2.3128E+00 243 42 486 85 0 00E+00 5 63E+02 1 13E+03

Tc-99 4 4241E-04 24342 486 85 0 00E+00 1 O8E-01 2 15E-01

Th-229 1.9459E-10 243 42 486 85 0 00E+00 4 74E-08 9 47E-08

Th-230 2.5564E-11 243 42 486 85 0 00E+00 6.22E-09 1 24E-08

Th-232 2.5278E-10 24342 48685 000E+00 6.15E-08 1 23E-07

TP-208 - 1.6947E-08 * 243 42 486 85 0 00E+00 4.13E406 8 25E406 .

, Ut-232 - 4 6812E-08 243 42 486 85 0 00E+00 1.14E405 2.28E405

tJ-233 1.2206E407 243 42 486 85 0DE0 2 7-05 59E0

U-234 I 7323E407 243 42 486 85 0 00E+00 4.22E405 8 43E-05
tJ-235 -2 61194E406 243 42 o oo 6 32E403 5 68E-03 6.32E-Ct3

tJ-236 - 1- 2693E405 243 42 486 85 0 00E+00 3 09E403 6.18E-03

U t)238 -3 6331 E-08 243 42 0 00 3 96E403 3 95E403 3 96E-03
i ~Y-90 2 3128E+00 243.42 486.85 000OE+00 5 63E+02 1.13E+03

- Other Radionuclides
1.rL ItC Sele sne Burna p Su -xy. and cbecks -

Tem late Selection Summary
Frrx SrD Used Basis for Parameter Differences:

_Reactoar Mioder totr LW AND U 23RC HYDRIDE Lw AND U 3RCHYDRtDE

Fuel Cladding SST SST
.- SOL HM Constitents U td

e ~ .Enrkchnnt % 19898 10 to201

L Bumup Sunary .I. _ Basis for bumup used In estimate

From SFD Estiarted
Non 0 0 001 243 4 N bzraqtclp rtedt trom tehe bme~an mass desbve

Bounding 486.S Bt 8 bmw assed Dt be twie r.inal lbDmp

ChI checks ___

Estmtited Bumup/
Bumup Mulri Givn Buup Estimated EOt. HWGtven EOL HM

oundig 0 97
R'eactor shutdown, co removal, storage, shipping or otfer date cornirig that Irradiatiorn ceased for fuel

"Total bumup for all fuel associated with this worksheet must be dvided by BOL heavy metal mass to get specific btnup values (MWdMT)

Thermal Power
Noinali Heal Bounchng _

Output mHeat Output
(Watts), (Watts)
9.E+400 1 91E+01

Total Total

DOE/SNFIREP-078
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Fuel Radionuclide Inventory Worksheet

L Ful and TemsplatIJnfornitdioe_ ;
Fuel Name: TRIGA (DEMOUNTABLE) U OF AZ

SNF ID 6: 971
Fuel Units & Desr: I- ELEMENT
Heavy Metal Mass. 80L.0 195kg. EOL= 181kg
ROD Storage Site INEEL

'Fuel decay dart datr 2035
Estimates as of: 2010

Template TRIGA-SS (LWAJ-Zry. SST. 10 to 20-. U)
'Template Bumup(MWd): 6.65

Template BOL Heavy Metal Mass (MT): 0.000195
Trnn-. Dv r.. S v-

Estimated
Canister usage

18sx10
001

l.Estimntes., - m x. Xb b Y Ab Gamma Sources

Photon - Total

Ci/MWdFrom . NFbrnal CoundngFuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonstsec

Radionuclide Template- Fuel Bumup (MW) Bumup (MWd)` (CI) lnventories(CI) knventories(O) Group (bounding)

Ac-227 85173E-10 13 46 26 92 OE+00 1 15E-08 229E-08 Avg MeV

Am-241 1 831E-03 1346 2692 000E+00 247E-02 493E-02 00150 4351Et12

Am-242m 14129E-06 1346 2692 000E+00 1 90E-05 380E-05 00250 9574E+11

AM-243 1 4774E-07 1346 2692 0 00E+00 1 99E-06 3 98E-06 0 0375 8 153EltI

C-14 1 2871E-04 1346 2692 000E+00 1 73E-03 346E-03 00575 8368E.11

Cl-36 281208-06 1346 2692 000E+00 37BE-05 757E-05 00850 5184E+11

Cm-243 17940E47 1346 2692 000E+00 2 41E-06 4 83E-06 01500 3765E.1t

Cm-244 I 6962E46 1346 2692 000E+00 226E405 4657E05 02250 41396E11

Co-60 142839E+00 1346 2692 0 00E+00 1 73E+01 3 -46E+01 03750 Z3t2E+11

Cs-134 905241E42 1346 2692 000E+00 1 22E+00 244E+00 05750 2s67E+12

Cs-135 32195E-05 1346 2692 000E+00 4 33E-04 8 67E-04 0T8500 1273E+1

Cs-137 2.7584E+00 13.46 2692 000E+00 371E+01 7642E+01 o2500 ea B 86Eu12

Eu-154 1 532E4-02 1346 2692 0 00E+00 2 07E4-01 4914E4-0 1t75u0 t 724E+tg

Eu-155 29293E4-02 13A6 92 0803E+-0 394E-01 789E4-01 2S0 Z779E+09

Fe-55 7.715BE401 1346 26 92 0 00E2+00 I 04E+01 2 08E+41 27500 2205E+07

H-3 I 1111E402 1346 26 92 000OE+00 1.SOE401 2 99E-01 3SD00 is66E+05

1-19 384E07136 2 9 0OO+00 9 2E06 9E-5 S 0DOW I 423E+Ot

Kr-85 2 5263E-01 13 46 26 92 000OE+00 3 40E+00 6aoE+oo 7 0D00 1 61 1E+D0

Np-237 12427E-06 1346 2692 000E+00 167E-045 3.35E-045 11toooo I 83EE-

Pa-231 36511E-09 1346 2692 050E+00 518E-058 1.04E-07

Pt-210 73860E-15 1346 2692 000E+00 994E-14 1.99E-13

Prr147 2a1023E+00 1346 26.92 00E+00 2 83E+01 5 66E+01

Pu-23B 1 03B3E403 13 46 26.92 000OE+00 I 40E402 268E0E2

Pu-239 5 5293E403 13 46 26 92 7 0.OE+00 744E402 I149E-01

Pu-240 2 1278E403 13 46 26 92 O.00E+00 2 86E-02 5 73E-02

PLF241 1 0195E-01 13 46 26 92 000OE+00 1.37E+00 2.74E+00

Pu-242 2 3128E407 13 46 26892 000OE+00 3 11E406 6.23E406

Ra-226 S 2782E-14 13 46 26 92 0 00E+00 710OE-13 I 42E-12

Ra-228 1 9338E-10 13 46 26892 000OE+00 2 60E409 521E409

Ru-1 06 9 1684E402 13 46 26 92 =OOOE+00 1.23E+00 2.47E+00

Se-79 1 3018E-05 13 46 26 92 0 00E+00 I 75E404 3 50E044

Sn-126 1 2167E405 13 46 26 92 000OE+00 I 64E404 3.28E044

Sr-90 2 80ASE+00 13 46 26 92 0 00E+00 3 51 E+011 7 01 E+01

Tc-99 4 4241E404 13 46 26 92 000OE+00 S95E403 1.19E402

Th-229 I13713E-10 13 46 26 92 000OE+00 1B85E409 3 69E409

Th-230 I16090E-11 13 46 26 92 000OE+00 2 43E-1 0 4 87E-10

Ttl-232 2 527E-10 1346 2692 000E+00 340E09 6OE409

TF-208 I 6947E4B8 13 46 26 92 0 00E+00 2 28E407 4 56E407

UF232 4 8737E0 13 46 26 92 0 00SE+00 6 56E47 1 31E6 Thermal Powter

U-233 12 28037 13146 26592 000sE+00 1864E406 329E4e6 NominalHeat Bmounding.

g234 I25925E7 7 1346= 26 92 0s0E+00 214E46 4e29E46 -Outpd HeatOutput

UF235 -2 6194E406 - 13 46 0 00 8 43E405 490E405 8 431E-05 (wafts) lWam)

U-236 1.2693E4-5 13 46 26 92 000DE+00 1 71E404 3 42E404 7e83E-ot 157PE+C0

U-238 -3 6331E-08 13 46 000D 5 24E405 5 19E405 5.24E405 Total Total

Y-90 2 8060E+00 13 46 26 92 0 00E+00 3 51E+01 7 02E+01

Other Radionucides 4__5E__ 1 9_71E+41

111. Temlae Seletio Stimry, Stump Sun..rva, and C < beck,;

Template Selection Summary

From SFO Used Basis for Parameter DiFferences:

Reactor Modrbsto LW ANDuZDFC HYDRIDE Lw AND uZIRC HYDRIDE

Fuel Claddmg SST SST

BOL HM Consttues U U

BOL Enrichrnent %, 20 101to20 t

Burnup Summary MpWl Gelr Bas s tor burnup u0ed i i esnma0.

00Frorn SFD E stimated
Nominal Z_28511 13 46 Norr" tup raodted hrm be heavy meS mass destrwecl

Bounding| 26. 92 8dng Wni assaned l be ttmwt nmw brup

Cheeks

Esnimaed Bumnup
Bumup Mutplr Given Bumup Estimatedt EOL HWGnven EOL HM

Nom2al 02 4 72 100
Bounding 405

Reactor shutdown. core removal, storage. shlpping or other date conirmaig Vat Irradation ceased for fue

etotal bumup for all fuel associated with Uris worksheet must be divded by 80L heavy metal mass to get specific bunrup values (MWvdMl)

1J --

U

s.d;

Ul

-d

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

XL Fuek -An Template lnifornmtions ,~
Fuel Nnme- TRIGA (FLIP LEU 45t20) (DAMAGED) SO KOREA

SNF ID 5 819
Fued Units & DesGr 4 - ELEMENT
Heavy Metal Mass BOL=0 583kg, EOL=0 556kg
ROD Storase Site INEEL Te

'Fuel decay start date 1996
Estimates as of 2010

Template TRIGA-SS (LWlU-Zrx. SST, 10 to 20°,. U)

'Template Burnup(MWd) 6.65
amplate OL Heavy Metal Mass (MT) 0 000195

Estirmted
Canister usage

18"x10
004

I

I
- Template Decay Tame 10years -_

11. Fstimattes . " m A, 
8
a - b - J| Gamma Sources

. Ct/MWd From ,- Nominal Bounding Fuel Initial Actviy Nominal Fuel Bounding Fuel

Radionucride - Template Fuel Bumup (MWd)t Bumup (MWdp.l (Ci) Inventories(C4) Inventoise(Ct)

Ac-227 1.3731E-09 2558 51 17 0006E+0 351E-08 7 03E-08

Am-241 2-3865E-03 2558 5117 OOODE+00 611E-02 1 22E-01

Am-242m 1.3812E-06 25 58 5117 0 OOE+O 3 53E-05 7 07E-05

Am-243 1 4767E-07 25 58 5117 0 OE+00 3 78E-06 7 56E-06

C-14 12863E-04 2558 51 17 OOOE+00 329E-03 658E-03

Cl-36l 2 8120E-06 25 58 5117 OOOE+00 7.19E-05 1 44E-04

Energy - Photons/sec
Group - (bounding)

[ Avg MeV
0 0150 6 610E+12
0 0250 1 400E+12
00375 1196E+12
o 0575 1.275E+12
0 0150 7734E+11

L-L Cm-243 1 5895E-07 25 58
Cm-244 1 4008E-06 25 58

0 4 07E-06 8.13E-06
E+00 3 58E-05 7.1 7E-05

Co-60 6 6541E-01 0 00E+00 1 7DE+01 3 40E+Ot

o0t250 S 084E+1 1
02250 6596E+1 1
0.3750 3030E+11
0.5750 4 747E.12
0.8500 8 474E+10
12500 2548E+12

A r
Cs-134 1 6887E-02 25 58 51.11 0 I

Cs-135 3 2195E-05 25 56 51.17 0 1
24556E+00 25.58 511 7 01

Eu-154 1 0268E-02 25.58 511 7 0 t
Eu-155 1 4570E-02 2558 - 511 7 0 1

Fe-55 20361E-01 2558 51.17 01

H-3 8.3940E-03 25 58 51 17 0 1

1-129 7.3684E-07 2558 51 17 0t
6Kr-85 8286E-01 25 58 51 17 0 t

1Np237 t2462E-06 25 58 5117 -- O

Pa-231 49143E-09 25 58 - 51 17 0t

Pbt210 17173E-14 2558 51.17 0t

Pm-147 5 6165E-01 25 58 51.17 01

Pu-238 9 9820E-04 25 58 51.17 - 0 t

Pu-239 S 5293E-03 25 58 51.17 - OI

Pu-240 2 1263E-03 25.58 51.17 0

Pu-241 8 0165E-02 25.58 51 17 0

_ Pu-242 2 3128E-07 25 58 51 17 0

Ra-226 9 9774E-14 25 58 51 17 0

R. Fa-228 2.1729E-10 25 58 511 7 0

6OE+00 4.32E-01
20E+00 824E-04
2OE+00

t
2 7500 1 533E+0 0

45E-01 22500 8 O26E+07
.+00 04E+01 275000 1 326E.06

E+00 2 1SE-01 4 229E-01
OOE+00 1 89E-05 3

35000 1 571E+OS
50000 2.695E+01
7 0000 3 048E+O0 -
1 t0oo 3 470E-01

6OE+00 4 68E+00 -
6OE+00
6OE+00 4

i
OOE+00 8.79E-13

2 87E+01
511E-02

1 41E-01 2.83E-01
5 44E-02 09E-01

+00 - - 2 05E+00 4I.tOE+OO
06E+00 5 92E-06
006E+O 2 55E-1

6OE+0O 5 56E-(
1 51E-01Ru-t 25) 58t 51 It

25 58 6 66E-04

TC-99
Th-229
Tht-230

- Ths-232
II TI-208

I U-232
U-233
U-234

.- U-235
. U-236

U-238

- .-..- Y- 0

12167E-05 25 58
2.3128E+00 006E+iDO

1
92E+01 1.18E+02
1IE-04 6.23E-04

4 4241 E-04 0 00E+00 13E-02

1 9459E-10 51.17 0.00E+00 4 98E-09
51.17 0 00E+00 6 54E-1
51.17 0 00E+00

- 25.58 St.17 0 0uE+00 8 67E-07

25.58 51.17 0 00E+00
25 58 51.17 0 00E+00

Thermal Power
Nominal Heat Bounding

Output Heat Output25 58 A5 17 8 86E-06
000E-06 25 58 O 0u 5 14E-04

-05 1Ae 50sA-

5 81E-04 I -atas(ts) - (Watts)
6 49E-04 1.8E.0 2.00E.00

1 06E-04 _ Total TotalE-08 25 58

+00 25 58

bl .1

0 00

E+i00 592E+01 1 18E+02
- 6 27.E+01 - 125E+02afonucldesI.er

JU eetn, ,B - aa -Checks _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Ternplate SelectIon Suinma

From SFD Uead Basis for Parameter Dlfferences :

Reactor Moderator LW AND UZIRC i4YDRDE LWIAND UZIARC HYDRIDE hsTeirateweatvsad it e W trewrs

Fuel ClAddg SST SST TShte madies on at pareters except eaik^ni.

BOL NM Constituents L U

1OL Enrichment % 45.09053498 10 b 201 -_ _

Nominsal 1421 25.58 N1eb bamp rtcd Irvin te heavy et maesoe

Bounding 51.17 1edn" Wviassried I be twice mnnal burs -

Checks , - -- -.

Estimated Bumup/
Bumuo Multipir Given Burnu Estmated EOL HittGiven EOL NM

Nominal 120 18 100

Bounding 2.57 .L Reactor slutdown, c removal. stordge, stpping or oter dat corining tit htraon csed r h

aTotal burnp tar at tuel assodaated with tfs wortl-eet must be dvided by 6SL heavy metal mass to get pedflic buratuv vxaj es (MicMT)

March 2003
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d.

Fuel Radionuclide Inventory Worksheet
L Fuel and Teaplate Inlbrinationml l c

Fuel Name TRIGA (FUP LEU-I 20920) MALAYSIA
SNF ID0. 497

Fuel Units & Descr 94 -ELEMENT
Heavy Metal Mass: BO147 376tg9 EOL.46 531cg
ROD Storage Site' INEEL

'Fuel decay start date 2010
Estimates as of: 2010

Template: TRIGA-SS (LWAu-Znc. SST 10lo0 20%. U)
5
Temptalet Bumup(MWd) 6 65

Template BOL Heavy Metal Mass (MT): 0o00195
Template Decay Time: 5 years

Estimated
Canister usage

18 x10
085

11 Estinutes in+ Xn Xb b y. y, Gamma Sources

Photon Total

; CW/MWd Frorm - Nominal. Bounding Fuel IniUtal Activity Nommnal Fuel Bounding Fwl Energy Photons/see
Radionuclide Template Fuel Burnup (MWd)' Burnup (MWd)' (Cal InventonesCi) Inventones(Ci) ^ Groutp (bounding)

Ac-227 8 5173E-10 807 60 1,615.20 000OE+C0 6898E-07 I 38E-06 Avg MeV
Am-F241 1 8331 E-03 807t;0 1,615 20 000OE+C0 I143E+00 2 96E+00 0 0150 2.611E+14
Am-242m 1.4M2E-06 807 60 1,615 20 000OE+C0 t.14E-0it 228E-03 0 0250 5.744E+13
Am-243 I 4774E-07 807 60 1,615.20 0 00E+00 t 19E-04 2 391E-04 0 0375 4 892E.13
G-14 1.2871 E-04 807 60 1,615 20 00O0E+00 1.04E-01 208BE-01 _ 00575 5021E+13
C1-36 Z.8120E-06 807 60 1,615 20 00O0E+00 2.27E-03 4,54E-03 00650 3111E+13
Cm-243 t.7940E-07 807.60 1615S20 000OE+00 1.45E-04 2 90E-04 0 1250 2-29E.3
Cm-244 1 69621-06 807 60 1,615 20 0 00E+00 1.37E-03 2 74E-03 0 2250 2639E+13

S 20 0 00E+00 1 04E+03 2 07E+03 I 0 3750 1 333E+13
731E+01 1 46E+02 0 5750 1780E+14

Cs-1 37
0 8500 7641E+12
1.2500 1 552E+14

Eu-154 1 5368E-02 807 6 It,
Eu-155 2 9293E-02 807 60 1.615 '
Fe-55 7 7158E-01 807 60 1,615 20 0 00E+00 6 23E+02 1.25E+03
H-3 1 1111E-02

7 3684E-07
2 5263E-01

807 60 1,615 20 0 00E+00 8 97E+00 1.79E+01 3 5000 1 540E+08
80760 1,615.20 000E+00 595E-04 1.19E-03 -o0 8759E+02

I

807 60 1,615.20 0 OOE+00 2 04E+02 4 08E+02 7 0000 9 919E+01
0
0

1 00E-03 2 01 E-03 11 0000 1 130E+01

Pb-21 0 7 3880E-15
Pm-147 2 1023E+00 807 60 1,615.20 000E+00D 1 70E+03 340E+03
Pu-238 1 0383E-03 80760 1,615.20 000E+00 8 39E-01 686E+00

5 5293E-03 807 60 1,61520 000E+00 447E+00 93E+00
+00 1 72E+00 44E+00

Pu-242 2 3128E-07
Ra-226 5 2782E-14 807 60 1.615.2

I -

1V
Ra-228 I 9338E-10 807 60 1.61520 0 OOE+00 1 56E-07
Ru-106
Se-79
Sn-t26
Sr-90
Tc-99

9 1684E-02 80760 1,61520 000E+00 7.40E+01 1 48E+02
807 60 1.61520 0 00E+00 t 05E-02 2 1OE-02

I 0 O0E+00 9 83E-03 97E-02
4 216E+03

Th-229 1 3713E-10 807 60 1.8
th-230 1 8090E- 1 80760 1,61520 0.00E+OO 146E-08 2 92E-08

2.5278E-10 807 60 1,61520 0.00E+00 2.04E-07 4 08E-07
1 6947E-O 80760 1,61520 OOOE+00 1.37E-05 2 74E-05

U-232 4 8737E-08 807 60 1,615 20 0 OOE+00 3 94E-05 7 87E-05 Thermal Power
807.60 1,61520 0OOE+00 9-86E-05 I 97E-04 I Nominal Ht Bounding
807.60 1,61520 0 00E+00 129E-04 2 57E-04 I Output HeatOutput
807.60 0 00 2 05E-02 1 84E-02 2 05E-02 (Watts) (Wattsl-2 6194E-06

U-236 12693E-05 807.60 1,615 20 0 00E+00 03E-02 2 05E-02 I 4 70E+01 9A4E+01
0 00 1t27E-02 t27E-02 1 27E-02 I Total Total

0O0E+00 210E+03 4.21E+03
2 91E+03 5S82E+03

Il. Template Selection Summary
_Tempbate Selection Sunumarry

F Basis for Parameter Differences:From SFD I Used
A.rn .d.4r as lnl bl-IfonilaAa 11t ~l~l1

I

Fuel Cladding SST
BOL HM Constttuents U

SOL Enrichment %- 20 03968254

SST
U

101020 1

Burnup Summary (MWd)_ Basis for bumup used In estimate:

From SFD I Estanated

Bounding I t 61520 Bowdg bmip osurned to be tWmce omnal burntp

|Checksr

Cif
f1

Estimated Bunudp
Given BumupBumun Mufhnli

Nombial
Souridg I

Estimated EOL HMlGiven EOL HNM
100°°

'Reactor shjtdawn, core removal, storage, shpping or other dale confirming that Irradatlon ceased for tuel

'Total burnup lor at hel assodated with thfs worksheet must be dvded by 0OL heavy metal mass to get specrc bSurup values (MWdrVT)

DOEISNF/REP.078
Revision 0
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Fuel Radi
! Fue and rje te lamfnmtion 3

Fuel Name TRIGA (FLIP LEU- 20/20) THAILAND
SNF ID # 496

Fuel Units & Descr 36 8 ELEMENT
Heavy Metal Mass BOL18 144kg, EOL.15 649kg
ROD Storage Sute INEEL

ionuclide Inventory Worksheet

'Fuel decay start date 201D
Estimates as of 2010

Template TBIGA-SS (LW1J-Zrx. SST. 10 to 20%. U)
Template Bumup(MWd) 665

Template BOL Heavy Metal Mass (MT) O 000195
- Temlate Decavy rne: 5 years

Estimated
Canister usage:

1 Sx1 0'
0 032

-V

-

it. Estiamtes w > - m X. x, b Y. Yb I Gamma Sources

lionuclide

. z

-, Re

Photon Total

CV/MWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonstsec

Template - ' Fuel Bumup (MWdp Bumup (MWdt39 - (Ci) hsventories(Ci) tnventories(Ci) Group t(bounding)

8 5173E-10 2,381 55 4,763.11 0 OOE+00 2 03E-06 4 06E-06 Avg teV
8331 E-03 2,381 55 4,76311 0 006+00 4 37E+00 8 73E+00 t00150 7.698E+14

2.381 55 4,76311 0 00E+00 3 36E-03 6 73E-03 I I 694E+14

2.381 55 4,76311 0 00E+00 3 52E-04 7 04E-04
'' I C-14

I ' CI-36
4- Cm-243

2871E-04 2,381 55 4,763 11 0 00E+00
2 8120E-06 2,381 55 4,763 11
1 7940E-07 2,381 E O1 250 6661E+13

02250 7781E+13
-

CM-244 1 6962E-06
Co-60 1.2839E+00
Cs-134 90541E-02
Cs-135 32195E-05
Cs-137 2J7564E+00
Eu-154 1.5368E-02
Eu-155 2 9293E-02
Fe-55 7.7158E-01

4 04E-03 8 08E-03
3 06E+03 6 12E+03 0.3750 3S949E.13

3 11 0 00E+00 2 16E+02 4 31 E+02 0.5750 5250E+14
S155 4,76311 0 00E+00 7 67E-02 1.53E-01 0 8500 2253E+13

2.381.55 4.76311 0 00E+00 6 56E+03 1.31E+04
2.381 55 4.76311 0 00E+00 3 66E+01 7.32E+01
2,381.55 4,76311 OC
2,381.55 4,76311 OC

0E+00 6 98E+01

12500 4.576E+14
1 7500 3 050E+11
22500 4S916E+11
2 7500 3 901 E+09
35000 4.540E+08
S0000 i2.507E+03

, .

1't H-3 1.1111E-02 2,381i55
1-129 73684E-07 2,381.55

Kr-85 2.5263E-01 2,381.55
_ Np-237 t12427E-06 2,381.55

4,763 11 0 C

6 02E+02 1.20E+03 70000 2838E+02
2.96E-03 5 92E-03 1 t 0000 3233E+01
9 17E-06 1 83E-054.76311 0 OE+00

Pt>210 73880E-15 2.381.55
r-147 2 1023E+00 2,381.55

a Pu-238 I 0383E-03 2.381.55
Pu-239 5 5293E-03 2,381.55

4.76311 OOE+00 1.76E-11 3 52E-1 I
4,76311 0 WE+W0 5 a
4,76311 0C

Pu-240 2 1278E-03
Pu-241 1 0195E-01

- Pu-242
Ra-226

L Ra-22A

2 3128E-07

2,381 55
2,381.55
2,381.55
2,381.55
2,381.55
2.381 55

I 01E+01
4 86E+02

O 551E-04 1.10E-03
0 00E+00 1t26E-10 2 51E-10

4.763 11 0 WE+00 4 61 E-07 9 21E-07
4,763 11 O0E+00 2.18E+02 4 37E+02

Se-79 1 3018E-05 2,381.55 4,76311 0 00E+W 310E-(
Sn-126 1.2167E-05 2.381 55

I Sr-90 2 6045E+00 2,381 55
Tc-99 4 4241E-04 2,381 55
Th-229 1 3713E-10 2,381 55

4,76311 0 0E+00

2 11E+00
3 27E-07 6 53E-07

4.763 11 0WE+00 4 31E-08 8 62E-08

, Th-232
- T73.208

U-232
/ TU-233

2,381 55 4.763 11 0 0OE+00 6 02E-07 1 20E-06
I 00A7E-08 - 2.31 55 4.763 11 nOF.rWrW 4 04F-05 8 07E-05

- - - - - - -

4 8737E-08 2.381 55 4,763.11 0 00+00 1 16E-04 2.32E-04
2.381 5 -- b. iL+A 8tY

1.ZZ0LE-07 2,381 SS 4,763.1 1 WE+W" Z wit1E 00blt

II

i

U-234 i 5925E-07 2,381 55 4,763.11 006E+00 3 79E-04 7'

Thermal Power
Nominal Heat Bounding

Output Heat Output
(Wats) (Wa)
1.39E+02 2 77E+02

Total Total

U-235 -2 6194E-06 2,381 55 000 7.86E-03 1 62E-03 7;

U-236 1.2693E-05 - 2.381 55 4,763 11 0 00E+00 3 02E-02 6 05E{-
U-238 -3 6331 E-08 2;381 55 0 00 4 88E-03 4 79E{-
Y-90 26060E+00 2,381 55 4,76311 OOE+00 6 21E+t
Other Radionuclides - 8 59E+1

f'IF

*i1,,

I

I

1u-I
Temff

9 Cbs oSE+ . .t; . s

ft... is 01r Paaerur ioce+ -
Readctr Modero LW AND U IRr C HY

Fuel CladdingSST
BOL HM Consrtutnts U

ROL E.^.^ xI -0n9ss

IV E

SST
U

- 10b201
Bumup Summr (M 

4  
- I . - r u ud i

Burnup Sumrmar~y (MiWd)' I |B- asis for burnup used in estsmate,

Ci c-

From SFD Estimated
NomInl I

Bounding
855 20 2.381St

A 763 11I~
------:1

Estamated Burnupf
Given BumupBurnup Muftiplier

tiombal" _-
Boundr.g

Estimated EOL HM/Glven EOL HM

F - ,100 °l

'Reactor shutdown. core removal. storage sapping or other date coifirmiing that Irradatoit ceased for fuel

'Total bumup for all fuel assodated wit tis worksheet must be divided by 8OL heavy metal mass to get spedfic burmup values (MWdM1T)

\..- DOEJSNF/REP-078
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- v

Fuel Radionuclide Inventory Worksheet

LFnd and Tmplatc nfornafon &, ,;,j
Fuel Name. TRIGA (FLIP LEU-Q BANGLADESH

SNF ID 0: 470
Fuel Units & Descr. 100 -ELEMENT
Heavy Metal Mass BOL=50 4kg, EOL46.06kg
ROD Storage Sit. INEEL

'Fuel decay start date. 2010
Estimates as of: 2010

Template: TRIGA-SS (LWAU-Zrx, SST, IO to 2D%. U)
'Template Bumup(MWd): 6 65

Template BOL Heavy Metal Mass (MT): 0 000195
Temolate Decay Tme: s years

Estimated
Canister usage

18'x10'
I 090

U. Estirates. ' m x. X, b Y. Yb Gamma Sources

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

Radionuclide Template Fuel Bumup (UtWd)' Bumup (MWd)' (CI) Inventones(Ci) Inventones(Ci) Group (bounding)

Ac-227 8 5173E.10 4,14300 829599 0 OOE+00 3 53E-06 7 06E-06 Avg MeV
Am-24t I 8331E-03 4,143'00 8,28599 0 OOE+00 7 59E+00 I 52E+01 0 D150 1 339E+15
Am-242m I 4129E-06 4,14300 8,28599 000E+00 585E-03 1 17E-02 00250 2947E+14
AM-243 I 4774E-07 4,143 00 8,285 99 0 OOE+00 6.12E-04 I 22E-03 0 0375 2509E+14
C-14 1.2871E-04 4,14300 8,28599 000E+00 5.33E-01 I 07E+00 00575 2576E+14
Cmt6 28120E-06 4,143'00 8,285 99 000E+00 1.17E-02 233E-02 00850 1596E+14
Cm-2t 177940E-07 4,14300 8,28599 000E+00 743E04 149E-03 01250 11s9E+14
Cm-244 1 6962E-06 4.143.00 8,28599 000E+00 7103E-03 1 41E402 02250 41354E+14
Co-60 12839E+00 4.14300 8,28599 000E+00 532E+03 106E+04 013750 6870E+13
Cs-134 9 02417E2 4,143 00 8,285 99 0 00E+00 375E+02 750E+02 05750 9133E+14
Cs-135 3 2195E-05 4.14300 8,28599 000E+00 1033E-01 2 67E-041 08500 3920E+13
C-137 227564E+00 4,14300 8,28599 000E+00 1 14E+04 2128E+04 N 2500 7H9BOE+14
Eu-154 1 5369E-02 4,14300 8,28599 000E+00 6037E+0O 1t27E+02 1Output 5e3aOuE+tp
Eu-1-55 2 9293E-02 4,143.00 8,20599 0 -02E+0 1210E+02 2143E+02 22500 8SSt3E+t
Fe-55 7 7158E-01 4,14300O 8,285 99 000OE+00 3-20E+03 6 39E+03 2Z7500 6 787E+Dg
FF3 1 1111E-02 4,143 00 8,285 99 000E+00 4 60E+02 921E-011 2413.50D0 7 899E+08
1.129 7-3614E-07 4,14300 8,20599 000E+00 305E-03 , 11E-03 TOa0 4T374E+03
Kr-85 2 5263E-01 4,143 00 8,281599 000OE+00 1.05E+03 2 09E+03 70000O 4 951 E+02
Np-237 I12427E406 4,143 00 8.28599 000OE+00 StSE403 1 03E402 I110000 5 639E+01
Pa-231 38151 1E409 4,143 00 8,285 99 000OE+00 It6GEE45 3 19E-05
Po-21 0 7 3880E-1 5 4,143 00 8,285599 000OE+00 3 06E-I11 6 12E-11
Pm-147 2 1023E+00 4,143 00 8,285 99 0 00E+00 171 E+03 1 74E+04
Pu-238 1 0383E403 4,143 00 8,285 99 0 00E+00 4-30E+00 8 60E+00
Pue239 a 5293E43 4143 00 8285 99 0 E+00 229E+041 4 58E+04
Pu-240 2 1278E403 4,143 00 S.285 99 O OOE+O0 8 82E+OO I 76E+01
Pu-24t1 1 0195E-01 4,143 00 8,285 99 000OE+00 4.22E+02 8 45E+02
Pu-242 2 3128E407 4,143 00 8,285 99 000OE+00 9 58E404 I 92E403
Ra-226 5 2782E-14 4,143 00 8,285 99 0O00E+00 2 19E-10 4 37E-10
Ra-228 I19338E-10 4,143 00 8,285 99 000OE+00 8 01E407 160E406
Ru-106 9 168.4E402 4.143 00 8,285 99 0O00E+00 3 80E+02 7 60E+02
S6-79 I13018E405 4,143 00 8,285 99 000OE+00 5 39E402 I108E41
Sn-126 I12167E405 4,143 00 8,285 99 000OE+00 5 04E402 101E-01
Sr-90 2 6045E+00 4,143 00 8,285 99 000OE+00 ItO8E+04 2t16E+04
Tc-99 4 4241tE404 4t143 00 8,285 99 000OE+00 It83E+00 3 67E+00
Th-229 I 3713E-10 4,143 00 8.285 99 000OE+00 S 68E407 1 14E-06
Th-230 I 8090E-11 4,143 00 8,285 99 0O00E+O0 7 49E408 1 50E407
Th-232 2 5278E-10 4,143 00 8,285 99 0 00E+00 1 05E406 2 09E406
TF-208 I 6947E408 4,143 00 8.285 99 0 00E+00 7 02E405 I 40E-04
UL232 4 8737ESc8 4,143 aD 8e2cs 99 0 00E+00 2 02E4_4 4 04E404 Thermal Power
UF233 I12203E407 4,143 00 8,285g O9000E+00 506E404 I101E403 Nominal Heart Eboudng
tUF234 1 5925E407 4,143 00 8,285 99 0 00E+00 6 60E404 I 32E403 Output Heat Outpu
UF235 -2 6194E406 4.143 00 0 00 2.18E402 110E4-2 2Z1BE402 (Watts) (wafts)
tF236 1 2693E405 4,143 00 8.285 99 0 00E+00 5 26E402 1.05E401 2.41E+02 4As2+02
UF-238 -3 6331E408 4,143 DO 0 00 t 3sE402 t 341E42 I 35E402 Total Total
Y-90 2 6060E+O0 4,143 00 8,285 99 O00E+00 I108E+04 2 16E+0044
Other Radionuclkdes I 49E+04 2 99E+0

HI. Template Sdlectioo 9umnz, Bulrnup Summry, and Checks', < # Y>S+
Template Selection Summary

From SFD Used Basis for Parameter Differences:
Reactor Modwrstor LW AND U Z1RC HVDRIDE LW AND U ZIRC HYDRIDE

Fuel Cladding SST SST
BOL HM Constituents U U

BOL Enrichment % 20 03968254 10 to 201

Bumup Summary (MWd_ _ Basis for bumup used in estimate:
From SF0 Estimated

Nominhl 47512 4 143 00 Neneal bunq takulated am thbe natal mIss dlesstoy
Bound tg 8 285 99 teng bummp assined to be lace wnoi trrn4I

Chveckes

Estimated Bumupl
Bu wup eutiptm Given Bumup Estimated EOL HM/Gwen EOL HM

Nomnal 874 100
Bounding 482

'Reactor shutdown. core remova. storage. shpping or other date confrming that Irradiaton ceased for fuel

'Total bumup frr aski W associted wi ths woiksheel must be dvideed by 0OL heavy metal mass to get specific bumup values (MWd'MT)

:--

II,

U
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- Fuel Radionuclide Inventory Worksheet

i JLFgFel andlTempateL fw bor ahOU

Fuel Name TRIGA (FUP LEU-II 20/30) PHIIUPPINES
SNF tDW 499

Fuel Units & Descr. 128 - ELEMENT
Heavy Metal Mass BOL=105472kg, EOL=105344kg

j ROD Storage Site: INEEL

'Fuel decay start date 2010
Estmates as of. 2010

Template TRIGA-SS (LW/U-Zrx, SST. 10 t 20%- U)

'Template Burnup(MWd) 6 65
Template SOL Heavy Metal Mass (UT) 0 000195

Template Decay Time 5 years

Eslimated

Canister usage:
18'x10'

115

L 1!I. Fstimates - ' - m 5, 
1

' e - Y. Y.n Gamma Sources
I

I
.- I

Photon Total

Ci/MWd From Nominal . Bounding Fuel - Intial Activity * . Nominal Fuel Bounding Fuel Energy . Photonstsec

Radionuclide Template ' Fuel Bumup (MWd)e Bumup (MWd)
2  

(Co) nventones(Ci) lnventornes(CI) - Group - (bounding)

Ac-227 8 5173E-10 99428 1,98857 0 00E+00 8 47E-07 1.69E-06 Avg Mev

Am-241 I 8331E-03 99428 1,98857 000E+00 1 82E+00 365E800 00150 3214E.14

.OAm4 14129E-06 99428 1.98857 0OOE+00 1 40E-03 2 81E-03 00250 7072E813
",., - ",.

Am-243 994.28 1,988 57 2 94E-04 I o 0375 6 023E413

III Cm-243
Crn-244
CO-60
Cr-I134

)4 7 994 28 1,988 57 .28E-01 2 56E-01 I 00575 6182E413

..06 994 28 1,988 2 BOE-03 5 59E-03

I 7940E-07 994 28 78E-04 3 57E-04

I 6962E-06 994 28 ) 00E+00 69E-03 3 37E-03

0 0850 3.83uE 413

01250 2781E+13
02250 3249E+13
0o3750 1 649E+13
0.5750 2 192E+14

1.28390E+O E
OOE+0OO 28E+03

9 0541E-02
-I Cs-135

II Cs-137
Eu-154

3 2195E6-

11,988 57 0 OOE400
1,988 57 0 00E+0O
1.988 57 0 00E+OO :

00E+01

4.28 1,988 57 0 u
5
3
S

6 40E-02 0.8500 9 407E+12
48E+03 12500 1 910E+14
06E+01 I 17500 1273E+11

99428 E+01 ;83E+01 22500 O2953E+1
ltU-lOD

E-01 994 28 0 77.67E+02 1.53E+03

FH-3 1.1111 E-02 994 :

r 1-129 7.3684E-07 994:

Kr-85 2.5263E-01 994
i Np-237 t2427E-06 994.

Pa-231 3B511E-09 994.

,r i Pb-210 73880E-15 994.:

,28 E+00 1t0E+01
1,988 57 0 00E+00 7.33E-04
1,988 57 0 00E+00 2 51 E+02
1,988.57 000E+00 1 24E-03
1,988 57 0 00E+00 3 83E-06
1,98857 000E+00 7.35E-12

2 75u^0 t 629E4og

3 5000 1896E+08
50000 1 108E+03
7 1ooo t255E602
1 J0uou I 43uE+01

E-1 1

-j Pu-239

Pu-2411
m Pu-242
I Ra-226

Ra-228
Flu-1106
Se-79

1,98 57 1 4 18E+03

99428 1t988 57 1 2 06E+00

99428 5 50E+00 1.10E+01

99428
1.0195E-01
2.3128E-07

157 0 08E+00 2.12E+00
157 0 00E+00 1.01 E+02
1 57 0 OOE+00 2 30E-04
157 0 0OE+00 5 25E-11

4.23E+OO

99428
994 28

1t98857 008E+O0 1 92E-07 385E-07
1,98857

5 99428 1;988 57 0 OOE+00 129E-02
I 82E+02
2 59E-02
2 42E-021 2167E-05

2 6045E+00
4 4241E-04
1.3713E-10

99428
99428
99428

1,988 57 000O+00 121 E-02
1.988 57 0 OOE+00 2 59E+03
1,988 57 0 OOE+00 4.40E-01
1.988 57 0 0OE+00 1.36E-07
1.988 57 0 OE+00 1 80E-08Th-230
1,988 57 0 0OE+1 5 03E-07

3.37E-05

i U-232

U-234

1 6947E8-
4 8737E8-

994 28 t1,988 57 0 OOE+C
99428 1,988.57 000+00 485E-05 969E-05

994 28 1,988.57 O.OOE+00 1 21E-04 2 43E-04

99428 1.98857 0 8E+.00 1.58E-04 317E804

_ Thermal PPower
Norrunal Heat Sourndg,

Output Heat Output

_ U-235 -2.6194E-06 99428 0 00 4 56E-2 4.3i0-02 4 56t-oz

U-236 - 12693E-05 994.28 1,98857 0O0E+00 126E-02 2.52E-02

U-238 -3 6331 E-08 99428 0 00 2 84E-02 2.83E-02 2 84E-02

L_ Y-90 2 6060E+00 99428 1,988 57 0 OOE+00 2 S9E+03 5 18E+03

Other Radionuclides 3 588+03 7 17E+03

Temp1ate Selection Summary .S,
From SFD Used Basis for Parameter Dstferences:

Reaclor Moderator LW AND U 2INC HYDRIDE LW AND U ZIRC HYDRIDE

Fuel Claddmng SST SST
0OL .MM Constituents U U

BOL Enrichment % 20 02427184 10 to 201D

umup Summary WMfd)a __forus Basied in eatnat
From SFD Estnmated

Nominal 9428 12219 itantiphlaenlheeiytom SFO (M W IDtl Wtd)

Bounding 1.988 5 7 t sawedlos be oe te ntwa banui

Checks
Estimated Bumnupl

Bumup Mu jier Given Bumup Eatkmated EOL HM/Given EOL NM

_Nomnal 028 012. 099
Boundmg 0.55

'Reactor shuldown. core renoval storage, shapping or other dale cor.ililnag that Irradation ceased for fuel

"Total bumrup br all luri associated wit, this woresheet must be dnided by 0OL heavy metal mass to get specific butUip values (MWdMT)

(waftt) - I(Wafts)
5 76.01 1.16E.02

Total Total

\.. DOE/SNF/REP-078
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Fuel Radionuchde Inventory Worksheet
L Fuel and Tenmplate Info iimD:,

Fuel Nanie TRIGA (FUP LEU-1 20/30) TAIWAN
SNF 10 P. 498

Fuel Units & Descr: 144 - ELEMENT
Heavy Metal Mass' BOL.118656kg, EOL.118.512hg

ROD Storage Sites INEEL

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

Template: TRIGA-SS (LWAJ-Zrs, SST, 10 to 20%. U)
'Template Bumup(MWd): 6 65

Template SOL Heavy Metal Mass (MT): 0 000195
Temolate Decay Time: S years

EsthIated
Canister usage:

18sx10,
1 30

H. Estimates i. m x. x, b Y. yb Gamma Sources

I Photon Total
Ci/MWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sc

Radionuclide Template Fuel Bumnup (MWd)' Bumup(MWd)' (CI) Inventories(Ci) bnventones(Ci) Group (bounding)
Ac-227 85173E-10 1,11857 2,23714 OOOE+00 953E-07 1 91E-06 Avg MeV
Am-241 18331E-03 1,11857 2,23714 00OE+00 205E+00 410E+00 00150 3616E+14
Am-242m 1 4129E-06 1,118 57 2,237 14 0 00E+00 1-58E-03 3 16E-03 0 0250 7956E+13
Am-243 14774E-07 1,118 57 2.23714 000E+00 1 65E-04 331E-04 00375 6775E+13
C-14 12871E-04 1,11857 2,23714 000E+00 1 44E-01 288E-01 00575 6954E+13
CI-36 2 8120E-06 1,11857 2,23714 OOOE+00 3.15E-03 629E-03 00850 4305E+13
Cm-243 17940E-07 1,11857 2,23714 OOOE+00 201E-04 401E-04 01250 3129E+13
Cm-244 16962E-06 1,11857 2,23714 000E+00 1 90E-03 379E-03 02250 3 655E+13
Co-60 12839E+00 1,11857 2,237 14 00OE+00 1 44E+03 287E+03 03750 1555E+13
Cs-134 90541E-02 1,11857 2,237 14 000E+00 101E+02 203E+02 05750 2466E+14
Cs-135 32195E-05 1,11857 2,23714 000E+00 360E-02 720E-02 08500 1058E+13
Cs-137 27564E+00 1,11857 2,237.14 000E+00 308E+03 617E+03 12500 2149E+14
Eu-154 15368E-02 1,11857 2,23714 - 000E+00 1 72E+01 344E+01 17500 1433E+11
Eu-155 29293E-02 1,11857 2,237.14 000E+00 328E+01 655E+01 22500 2309E+11
Fe-55 77158E-01 1,11857 2,23714 000E+00 8 63E+02 173E+03 2.7500 1.32E+09
H-3 1 1111E-02 1,11857 2,237.14 0 00E+00 1 24E+01 249E+01 315000 2133E+08
1-129 73684E-07 1,118 57 2.23714 000E+00 824E-04 165E-03 5.00so 1246E+03
Kr-85 25263E-01 1,11857 2,237.14 000E+00 283E+02 565E+02 70000 1412E+02
Np-237 12427E8-6 1,11857 2,23714 000E+00 1.39E-03 278E-03 110000 1609E+01
Pa-231 38511E-09 1,11857 2,237.14 000E+00 431E-06 862E-06
Pb-210 73880E-15 1,11857 2.23714 000E+00 8.26E-12 165E-11
Pm-147 2 1023E+00 1,11857 2,237.14 000E+00 235E+03 470E+03
Pu-238 1 0383E-03 1,118 57 2,237.14 000E+00 1 16E+00 232E+00
Pu-239 55293E-03 1,11857 2,237.14 000E+00 6 18E+00 1t24E+01
Pu-240 2 1278E-03 1.11857 2,237.14 000E+00 238E+00 476E+00
Pu-241 1 0195E-01 1,118 57 2,237.14 0 00E+00 1 14E+02 2.28E+02
Pu-242 23128E-07 1,11857 2.237.14 000E+00 259E-04 517E-04
Pa-226 52782E-14 1,11857 2237.14 000E+00 590E-11 1.18E-10
Pa-228 4 9338E-10 1,118 57 2237.14 0 00E+00 2.16E407 4 33E-07
Ru-106 91164E02 1,118.57 2237.14 000E+00 1 03E+02 2305E+iH2
SU-79 1 3018E05 1,11857 2,237.14 0 00E+00 I 46E.42 2 91uEHe2
Sn-126 -2167E-05 1.11857 223714 051E+00 8.36E-02 272E-02
Sr-90 2 6045E+00 t,t18 57 22137.14 00DOE+00 2 91 E+03 5 83E+03
Tc-99 4 4241E-04 1,118 57 2,23714 000E+00 4 95E-01 9 90E211
Th-229 I 3713E-10 t.t18 57 2.237.14 000OE+00 1 53E-07 3 07E-07
Th-230 1 809OE-11 t,118 57 20237.14 001-E+00 2902E-18 4105Etl8
TI-232 25278E-10 1.11857 2237.14 000E+00 283E-07 566E-07
Th-208 1 6947E408 ttu857 2.23t4 00E+00 I 90OE05 3879E8+5
U-232 4 8737E-08 1,tt8.57 2.237.14 0 00E+00 5 45E-45 I 09E404 Thermal Powver
U-233 I 2203E407 1,118.57 2237.14 0 00E+0 1 36E44 2 73E44 einal ieat Boundmg
U-234 1 5925E407 t,118 57 223.14 0 00E+00 1 78E404 3 56E404 Output iXMOutpu
U-235 -26194E-06 t,118 57 0 00 5 13E-02 4 84E-02 5 13E-02 (Waftt) (Watts)
U-236 1 2693E-05 1,118.57 2,237.14 0 00E+00 1 42E402 2 84E402 6 SIE+01 1-%0E+0_2__
U-23a 436331 E-08 1,118.57 0 00 3L19E-02 3 19E402 3t19E402 Total Total
Y-90 2 6060E+CO 1,1t8 57 2.2314 00O0E+00 2 92E+03 5 83E+03
Other Radionuclides 4 03E+03 8 07E+03
lL Template Selt-fon un9r, Burnp Sursi,vanmd cks.,~, i.u i 4t

Template Selection Summary
From SFD Used Basis for Parameter Diffrences:

Reactor Moderator LW AND U ZRC HYDRIDE LW AND U ZRC HYDRIDE
Fuel Cadding SST SST

BOL HM Constituents U U
BOL Enrichment % 20 024 10to201

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

Nonmawl [ 11557 137 4f Nwea bunI~p talu *iecly bia SF0 (rmevid bo Ml4d)
Bounding 2 223714 Btag bVassuned to b toice rvontd bam*

Checks
Estimated Bumup/

Brup UMulttpler Given 8umup Esimatad EOL HtIGven EOL HU

Nominal [928 01205Boundmng 085
'Reactor shutdown. core removal. storage. shtpping or other date coriwlming that Inadatlon ceased for luei

'Total burnup for all lWst associated with this worksheet must be divided by BOL heavy metal mass to get spealk bumup values (MWd'MT)

r

'-1

Ul

f.
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Fuel Radionuclide Inventory Worksheet
L Fuelt and Ternplate Iforaon -- ,

Fuel Name TRIGA (FLIP)
SNF ID 729

Fuel Units & Deser- 1 1 - ELEMENT
Heavy Metal Mass, 8OL.21.534g EOL=t1635kg
ROu Storage Site: INEEL

'Fuel decay Start date 2035
Estimates as of 2010

Template TRIGA-FUP (LWA-Zrx, SST. 60 lI00%, Ul)
'Temptate Burnup(MWd) 66.52

Template SOL Heavy Metal Mass (UT) 0 000196
Template Decay Time 5 years

Estimated
Canister usage

18'x10'
1 1 00

- I
I
II ,

-1

II I

II1. Ea ites~ -I In I. Xi b -_ Y. - - - I Gamma Sources

Photon Total I
CtIMWd From Nlominal Sounding' Fuel Initial Actvity Nominal Fuel - Bounding Fuel Energy Photons/sec

Radionuclide s = Template - Fuel Burnup (MWdW Burnup (MWd) (Ci) I InventoriesCi) lnventones(Ci) Group (bounding)

I ; Ac-227 28488E-10 4.92669 9,85339 00E+00 1 40E-06 281E-06
Am-241 7.5767E-03 4,926 69 9,853.39 0 OOE+00 3 73E+01 7 47E+01

_ Avg MeV

- Arn-242m
- Arm-243

Lj Crn-243

2 4459E-05 4,926 69
3 0983E-05
1.2590E-04
2 6624E-06
3 8244E-05
4.101 OE-03

4

E+00 31E-02 62E-02 I 00850 1.917E+14

S 0 OOE+00 88E-01 3 77E-01 0 1250 1.539E+14
4.926 69 9,853 3 0 00E+00 02E+01 4 04E+01 0 2250 1 629E+14

tAAin U;f > t -- m-E~aO A 096C 69 Al- -53 3 OOOE+ 0 6II F11+ 1 22E+04 I 0 3750--------- -,- -- __= - - -�1_ - w | BA
Cs-134 6.5454E-01 4,926 69
Cs-135 1.9753E-05 4,926 69
Cs-137 2 7375E+00 4,926 69
Eu-154 1.2324E-01 4,92669
Eu-1 55 S 3037E-02 4,926 69
Fe-SS 7.9555E-01 4,926 69
H-3 1.0531E-02 4,92669
*n-129 7.1287E-07 4,926 69
Kr85 2 4955E-01 4,926 69

Na-237 12121E-05 4,926 69

9,853.39 0 OOE+00
9,853.39 0 OOE+00

6

8 127E+13
1.345E+tS

2468E+14
9478E+14
1t268E+12
9 937E+t 1
9 0^9E+09

E+02 _
E+03 7.84E+03 I 27500

S 0.00+00 5 19E+01 1 04E+02 35000 1_060E+09
S 000E+00 351E-03 7.02E-03 50000 2.540E+05

9.85339 O.W0E+00 1 23E+63 2 46E+03 _ 70000 2.923E+04
1 --__ - ------

9,85 39 OWE+W
r5
5 97tvz 11.11YtU11 1111 rUoZZAL4+^

Pa-231 1.1230E-09 4,926 69 9.853 39 0.00E+00
I 0 Pb-210

r Prn-147
i Pu-238

6 1636E-14 4,926 69 9,853 39 3 04E-10
5 57E+03
2 70E+02 5 40E+02

.OOWE+W0 6 92E+00 1E38E+01
1.1536E-03 4.926 69 9,853 39 0 00E+00 5 68E+00 t1.4E+01
42995E-01 - 4,926 69 9.853 39 0.WE+00 2 12E+03 4.24E+03
4 99106-06 4.926 69 9,85339 0.006+00 2 466-02 4 92E-02A,, ^ jAm u-z4z

A Ra-226
'-_* Ra-228

- Ru-106
Se-79

Sn-i126
,I Sr-90

Tc-99

2A008E-13 4,926 69 9,853 39 O.WE+WD 1.1 8E-09
1.8220E-1 1 4,926 69
1 0343E-01

1.26E-01
E+00 5 96E-02 19E-01

1669 9.85339 0.00E+00 1 26E+04 2.53E+04
40319E-04 4.926 69 9.85339 0.00E+00 - 1 99E+00 3.97E+00

Th1-2291 7.7375E-1 1 4,926 69 9,853 39 0.00E+00 3 81 E-07 7 62E-07
Th-230 1.22ttE-10 4.926 69 9.853 39
Th-232 2.3842E-11 4,926 69 9,853 39
TP208 1.4313E-07 4,926 69 9,853 39
JU-232 41927E-07 4.926 69 9.853 39

I.- U-233 68491E-08 4,92669 9,85339
U-234 2 0189E-06 4,926 69 9,853 39

I 41E-03
Thermal Power

Nominal HeaNt Bounding
Outlut Heat Output1 99E-02

- L1U-235 -2 6572E-06 4. 1.9SE-02

U-236 1.3S
i L-238 -2 21
Y-90 2.56
Other Radionucildes
1O11. Templ t Selection Saour

eTmplate Selection Summary -
FMt

Reactor Moderator- Lw AND U
Fuel Cladding

BOL HN Constituents
BOL Enrichmeunt %- 70 0

Fumup Summary (MWd)f
t Fre

Nominal
.Boundmg

lt Checkvs

i75E-
05

4,926 69

3 26E-02 1 (Wals-) (Watts)
1 34E601 323E+02 6.46E+02
217E-03 I Total Total

E+04 2 53E+04
1 75E+04 3 51E+04

' ?+_ . . _

_-en 1._Ina~ usc j.+d31 *u aaneerLumlt
ZIRC HNDRDE

SST
U

LW AND U ZIRC HYIvFhDE

SST

Basis fr bunnup used In estimate:

Estiaited
Non" btmW caoiated tor- tie heav mebal mass destoyed

SurVg bxnLgP assned to be tc rammal bump

I Bumul
Nominal

IBortindg--

Estimated Bumupf
Jp j Given Bumup Estimated EOL HM/Grven EOL HM

0 67 1 1.00
1351 - _-- _

'Reactor shutdown, core removal, storage. shipping or other date confirming ttVW Irradabon ceased for fuel

TotWa bumrup for alluel assodated with tis worksheet must be divided by BOL heavy metal mass to get speedfic burmup values (MWdMT)

* 1
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Fuel Radionuclide Inventory Worksheet
L Fu l andTemplate lnfomoe9>u

Fuel Name. TRIGA (FLIP) ANL-W
SNF ID : 354

Fuel Units & Descr: 6 -ELEMENT
Heavy Metal Mass: BOL=I 068kg; EOL.0 979kg
ROD Storage Sie. INEEL

Fuel decay start date. 1994
Esthiates as of 2010

Temmplate TRIGA-FLIP (LW/U-Znx, SST. 60to 100.. U)
aTempbte Burnup(MWd). 66.52

Template 0OL Heavy Metal Mss (MT): O 000196
Temtnate Decay Time. 15 years

Estmated
Canister usage

18"xlO
I r 005 1

,-

1 b.mEsi thates . m X. X b Y. Yb Gamma Sources

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

Radionuclide Template Fuel Bumup (MWd' Burnup (MWd)? (Ci) I nventones(Ci) lnventones(Ci) Group (bounding)
Ac-227 5 6765E-10 84 97 16994 000+00 482E-08 965E-08 Avg MeV
Am-241 I 1720E-02 84.97 169 94 0 OOE+0O 9 96E-01 1 99E+00 00150 1910E.13
Am-242m 2 3361E-05 8497 16994 OOE+00 1.98E-03 397E-03 00250 3978E+12
Am-243 30953E-05 8497 16994 OOE+00 2 63E-03 526E-03 00375 3S14E+12
C-14 1.2574E-04 8497 16994 OOE+00 1.07E-02 214E-02 00575 3718E+12
CI-36 26624E-06 8497 16994 OOE+00 2.26E-04 452E-04 00850 2239E+12
Cm-243 2 9991E-05 8497 16994 000E+OO 2.55E-03 510E-03 01250 185Et412
Cm-244 2.7977E-03 8497 16994 0OOE-O0 2.38E-01 475E-01 02250 1928E+12
Co-60 3.3343E-01 84 97 169 94 OOE+00 2 83E+01 5 67E+01 03750 84e4E+11
Cs-134 2.2760E-02 84 97 169 94 0 OOE+O0 1 93E+00 3 87E+00 0 5750 1t398E+13
Cs-135 1.9753E-05 84 97 16994 06OOE+O 1 68E-03 336E-03 08500 4252E+11
Cs-137 2.1723E+00 84 97 16994 006E+OO 1 85E+02 3 69E-02 12Soo 4428E+12
F. s4 5 5 84 07 169 OA 0 riOOE+OvO A 6Er0-0 0 _,EI 0 A 8922Efrs
-1r! J WW ,, -V -_ -W._ - - VV - - --

Eu-1 55 1.3119E-02 84 97 169 94 C
Fe-55
H-3
1-129

1 02E+00
1 21E-040 O0E+OO 6 06E-05 5 00oO 3 036E+03

16994 O0E+OO 1.11E+01 222E+01 7 OD00 3 490E+02
12153E-05 84 97 16994 OOE+00 103E-03 207E-03 I 110oo0 4003E+01

Pa-231 1502109 8497 16994 0 60E+OO 128E-07 2-55E-07
Pb-210 22760E-13 8497 16994 0O0E+OO 1 93E-11 387E-11
Pm-147 80622E-02 84 97 169 94 0O0E+OO 6.85E+00 1 37E+01
Pu-238 5 0676E-02 8497 16994 0 60E+OO 431E+00 8616E+00
Pu-239 1 4051E-03 84 97 169 94 OOE+00 1 19E-01 2 39E-01
Pu-240 1 1553E-03 8497 16994 OOOE+00 982E-02 1 96E-01
Pu-241 2 6578E-01 84 97 169 94 O.O0E+OO 2.26E+01 4 52E+01
Pu-242 499106-06 8497 16994 000E+OO 424E-04 848E-04
Ra-226 12541E-12 8497 16994 006E+00 107E-10 213E-10
Ra-228 21843E-11 8497 16994 OOOE+00 186E-09 3.71E-09
Ru-106 1 0722E-04 8497 16994 0 OOE+00 91tE-03 1 82E-02
Se-79 12831E-05 8497 16994 6OOE+OO 1096-03 2.18E-03
Sn-126 12090E-05 8497 16994 0006+00 1 03E-M 2 05E-03
Sr-90 2 0204E+00 84 97 169 94 0 OOE+OO 1 72E+02 3 43E+02
Tc-99 40319E-04 8497 16994 OOE+00 343E-02 685E-02
Th-229 1 4217E-10 8497 169 94 C
Th-230
Th-232
TI-208
U-232

E-09

2.52E-05
41251EL-t7 84 97 0 OOE+00 3 50E-05 7.01 E-05

0 OOE+00 5 86E-06 1.17E-05
hermal Power

0 OOE+00 2 94E-04 5 87E-04
Nominal Heat . Bounding

I Output , Heat Output
- (Watts) (Wattsl-2 6572E-06 8497 0 00 1 62E-03 t 39E-03 1-62E-03

1 3575E-05 84 97 , 169 94 000E+00 1 15E-03 231E-03 2.768+EO 8e.5 0
U-238 -2 2698E-08 84 97 00 1 07E-04 1 05E-04 1 07E-04 Total Total
Y-90 20219E+00 8497 16994 OOE+00 1 72E602 344E602
Other Radionucldes 1 81E+02 3 62E+02

nL Template Sleco Sum ,, Burnup Sunusrnv. and Checks _ ________.___l_,_,,

Tem.pate Selection Summary
From SFD Used Basis for Parameter Differences:

Reactor Moderator E LW AND u ZIHC HYDRIDE
Fuel Clddkig SST

8OL HM Constituents U
80L Enrichment % 702247191 60 to tOO

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

Nomhialt 77 671 84 9Nomr bun"l iaet hoe thie r eav meta mat desftye
Bounding 43791 169 9I tnu assuned to be tWarnominal bwm,

Checkes

Estimated Bumnupt
Boia umup Itpi nslM Given Bunnup I 9 Estimuted EOL H14/Glven EOL HM

Bounding IF 47 .3 88

I

Reactor shutdown, core removal. storage stepping or other date conirrming that ifaclation ceased for fuel
0
Total bumup lor at fuel asociated with this worksheet must be divided by 0OL heavy metal mass to get specific bumu values (MWdUMT)

DOE/SNF/REP-078
Revision 0

March 2003
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. Fud and Templa
te lnforton,_ .

Fuel Name: TRIGA (FUP) ANL-W (N
14-/ SNF ID: s84

Fuel Units & Descr. 61- ELEMENT
Heavy Metal Mess BOL.10.858kg, EOL.=1
ROO Storage Site INEEL

M. iEst.mates. c m

Fuel Radionuclide Inventory Worksheet

'Fuel decy start date 1994
Estimates as of 2010

Temptate- TRIGA-FLIP (LWAJ-Zrx. SST. 60 to 10 0X%. U)
aTemplate Bumup(MWd) 66.52

Template SOL Heavy Metal Mass (MT) 0 000196
Template Decay Time- 15years

Estimated
Ctinster usage:

18055

x. X b Yn Yb Gamma Sources
I Photon Total ,

- CUMWd From - Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel
Radtionuclide' - Template ^ Fuel Burnup (MWd)O Burnup (MWd)

2  
(Ci) Invenlones(CI) Inventores(CI)

1 1 Ac-227 5 6765E-10 263.21 445 18 OOE+00 1.A9E-07 2 53E-07
Arn-241 1 1720E-02 26321 44518 0OOE+00 3t08E+00 5.22E+00

Energy * Photons/sec
- Group - (bounding)_ Avg MeV

00150 5.003E+13
0 0250 1.042E+13
0 O 0375 9204E+12

Arm-.242m

Am-243-
C-14

t C-36

Cm-243
Cm-244-
Co-60

O OoE+oo 6 15E-03 1 U4E-412
O OOE+00 8 15E-03 1 38E-02445 18

445 18 0 ODE+00 3 31 E-02 5 60E-02 0 0575 9741E+12
445 18 0 ODE+00 7 01 E-04 1 19E-03 00050 5.8^6E+12

263 21 445 18 0 00E+00 7.89E-03 1 34E-02

E.03 263 21 44518 0 OOE+00 7.36E-01
3 3343E-01 263 21 445.18

01250 4 152E+12
02250 5.052E+12
0 3750 2.217E+12
0 5750 3662E+13
08500 1 114E+12
1t2500 1 160E+13

r1-14 2 2760E-02 263 21 445.18
i i

t s-137
_ Eu-154

t 9753E405
2 1723E+O0

263 21
263 21
263 21
263 21
263 21

+02 t7E+02
I 1.45E+01 45E+01 1 7500 - 2.3376+10

44518 000E+0O 345E+00 84E+00
445 18 0 OoE+00 tA6E+01

t H-3 6 0102E-03 263 21 445 18
I 1-129 7.1287E-07 263 21 445183 0 Kr-85 1 3077E-01 263 21 445 18

Np-237 12153E-05 263 21 445 18

0 OoE+00 1t
000oE+00 1

2 47E+01
2 68E+00
3 17E-04
5 82E+01
5 41 E-03
6 69E-07

22500 6 759E+07 -

27500 2So86E+06
3S5000 6.827E+04
5.O0O 7.955E+03
7.0000 9145E+02
1.0000 1 049E+02

Pa-231 1.50216E-09 26321

- Pu-239
Pu-240

PU-241
PU-242

A. Ra-228

22760E-13 11 1.01E-10

8 0622E-C 0 O^E+00 2 12E+01 3 59E+01
S'18 0 ODE+00 33E+01 226E+01

26321 445 18 0 uOE+OO 3 70E-01 626E-01

26321 445 18 0 00E+OO 3 04E-01
2 6578E-01 26321 445 18
4 9910O-06
12541E-12

26321
26321
263.21
263.21
26321
26321

5558E-10
9 72E-091+0O 5 75E-09

RI 445 18 0OOE+00 2 82E02 4 77E-02
44518 0 OOE+00 3 38E-03 571E-03
445 18 0 OOE+00 3 18E-03 5 38E-03

"i Sr-90
I Tc-99

2.0204E+00 26321 445 18 0 OOE+OO S 3
40319E-04 26321 44518 0 OOE4

Th-229 1.4217E-10 26321
Th-230 36906E-10 26321
Th-232 2.3857E-11 263.21
Tt-208 - 1.4857E-07 26321
.U -__.232___

1 64E-07
0 628E-09 1 06E-08

445 18

vi-' U-233
U-234

U-236_____

4 125tE-07

0 OOE+00 3 91 E-05 6 61 E45 Tt.
0006+00 1.09E-04 1 846-4 Thermal Power
0006+00 1 82E-05 307E-05 Normal "eat - lBounding

5 18 O.OOE+00 9 09E-04 1 54E-03 , Outpt Hea Output
Ewal I EWanslO n0 I rF-09 18AF-02 1 65E-02

26321 445.18 0 OOE+00 3.57E-03 6 04E-03 I YE+800 I45.E01
1; L _x tVQ.i ioaV i ^ota T-

263 21 O 00 t.CULE-43 1 OB 1 UW_-W I owal I owla _

10 263 21 445.18 0 OOE+00 5 32E+02 9 OOE+02
S 61 1+02 9 49E+02

y, Ba
. . Template Selectioe Summary

From SFD
Reactor Moderator LW AND U DRC HYDRIDE

Fuel Claddhig SST
SOL 1NU Consituents U

80L Enrkchment % 70.2247191

, [surruv Summary (UWd)i
From SFD

Basis for Parameter Dhferences
LW AND U ZIRC HYDRIDE

_

Estamaled

[
26321 243 SC

isu am. utimup ustifl uuice

kanmt bumW Otee ired fron SF0 (Waste ID 15d)
outiNg borumplaa Wm ecly tom SF0 (tonvented to MAd)445 181 - 487C

Estinated Bumup/
Given Burnuo Esaimatad EOL HM/Given EOL HMBumuo IMulltsler

I - ~ Nominal O 0o 1 1 ODl

I Sourideig 007 0t t !

'Reactor shutdown, core removal, storage. slipping or other date confimfing that hadation ceased for fuel

%-~ sTotal burnuv for a& fuel associated wit this worksheet must be dolted by 0OL heavy metal mass bt get specific bumnupl values (MWd'NTI)

D.OEI~SNF/REP-078
-. t evision 0

March 2003
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Fuel Radionuclide Inventory Worksheet

L Fud and Template afor tion dUai 2_
Fuel Namws TRIGA (FLIP) AUSTRIA

SNF ID #t 492
Fuel Units & Deser. 10- ELEMENT
Heavy Metal Mass: BOL.1 96kg. EOL t 95kg
ROD Storage Site INEEL

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

Tempbaw TRIGA-FLIP (LWAJ-Zrx, SST. 60 to 100%t U)
'Template Burnup(MWd) 66 52

Template OL Heavy Metal Mas (MT), 0000196
Ternpiate Decay Tlrna 5 years

Estimated
Canister usage:

18tx10'
1 009 1

IL EstX.a ' . m 5, Xb b Yn Yb Gamma Sources
Photon Total

Ci/MWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec
Radionuclide Template Fuel Bumup(UWd)

5 
Burnup(MWd)O (Ci) Inventone(CI) Inventones(Ci) Group (bounding)

Ac-227 28488E-10 47 51 95 02 0 _E+00 I 35E-08 2.71 E-08 Avg. MeV
Am-241 7 5767E-03 4751 9502 0 OOE+00 3 60E-01 7.20E-01 00150 1 533E+13
Am-242m 2 4459E-05 47 51 95 02 0 OOE+00 1 16E-03 2.32E-03 0 0250 3 364E+12
Am-243 3 0983E-05 47 51 95 02 0 OOE+OO 1 47E-03 2 94E-03 0 0375 2 976E+12
C-14 12590E-04 4751 9502 OOOE+00 5 98E-03 1.20E-02 00575 2970E+12
Cl-36 2 6624E-06 47 51 95 02 0 OOE+00 1 26E-04 2 53E-04 Oo850 1 848E+12
Cm-243 3 8244E-05 47 51 95 02 0 00E+0 1 82E-03 3 63E-03 0 1250 1 484E+12
Cm-244 4 1010E-03 4751 9502 0OOE+00 1 95E-01 3 90E-01 02250 1 571E+12
Co-60 1.2410E+00 4751 9502 OOOE+OO 5 90E+01 I 18E+02 03750 7838E+11
Cs-134 6.5454E-01 4751 9502 OOOE+OO 3 11E+01 6.22E+01 05750 1 297E+13
Cs-135 1.9753E-05 47 51 95 02 0 OOE+00 9 39E-04 I 88E-03 O5500 2.380E+12
Cb1.R7 2 7375E+OOf A7 51 CA 09 On11.Afn i 1n3fEr+0 260E+02 1 12500 9141E+12--------- -= - - - - ---- -

Eu-I 54 1t2324E-01 47 51 95 02 0 OOE+00 E 1
Eu-155 5.3037E-02 47551 95 02 00
Fe-55 7 9555E-01 47 51 95 02 0 0
H-3 10531E-02 4751 9502 00 1 OOE+O V 3

6 77E-05 5
I 072E+07
Z450E.03
Z.819E+02 r

3ZIS5E+01 L i4751 95 02 OOOE+00 1.19E8+01 2.37E+01 t 7 0000
1 2121 E-05 4751 9502 0OOE+00 576E-04 1 15E-03 I 110000

Pa-231 1 1230E-09 4751 95 02 0 OOE+00 5 34E-08 1 07E-07
5 86E-12Pb-210 6.1636E-14 4751 95 02 0 OOE+00

Pm-147 II
Pu-238
Pu-239
Pu-240
Pu-241

I .-
95 02 0 OOE+00 5 48E-02 1 10E-01

42995E-01 47 51 95 02 0 00E+00 2 04E+01 4 09E+01
Pu-242 4 991OE-06 47 51 95 02 0 OOE+00 2 37E-04
Ra-226 2 4008E-13 47' 95(
Ra-228

4 74E-04
2.28E-1 I
I 73E-09
9 83E+00
1.22E-0395 02 0 OOE+00 61 OE-04

1 2090E-05 4751 95 02 0 OOE+00 5 74E-04 1 15E-03
Sr-go 2 56AOO. 47 51 95 02 000E+00 1 22E+02 2 44E+02
.:,.-:� L u c

Tc-99 4 0319E-04 47! 9
Th-229

4751 9502 000E+00 1.13E-09 2 27E-09
1 4313E-07 4751 95 02 z 00E+00 6 80E-06 1 36E-05

47 51 95 02 00E+00 1.99E-05 3 98E-05 Thermal Power

4R~~~~~ n, oF ^,RFn RR1FnR-.- ''- i
95 02 0 0UE+00 9 59E-05 I 92E-04

Nominal Hem Bounding
- Output, Heat Output

^ (Watts) (WattsI-2 6572E-06 4751 0 00 2 96E-03 2.83E-03 2 96E-03
I 3575E-05 47 51 95 02 OOE+00 6 45E-04 1 29E-03 1 3 12E+00 f.23E+00

-- - -- - -- 99- 04 015 orai.
-2 2698-08 47 51 000 1 98E-U4 1.97E-04 1 98E:-04 T otztl T otail

Y-90 2 5646E+00 47 51 9502 0 OOE+00 1.22E+02 2 44E+02
I 69E+02 3 38E+02

zion Sunuirv, Buiarp SuZmury, and Checks 9--o .'-- -- - -
I Summary

From SFD Used Basis for Parameter Differences:

r I',Reactor Uoderdorl LwAND U HYDRDE
Fuel Cladding

8OL HM Constituenta U

LW AND U ZIRC HYDRIDE

rsuu tnrK nmem 7*

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

Norni 47 s1 9 950 Nominal tnup taken directy fram SFD (conerted to MWd)
Bo undm, 95 0 riirg umvp nasused o bte twice nomna turnsup

Checks

Estimated Bumup/
BuE Msttr ar Gvn Bumup Estimated EOL HM/Given EOL HM

Nominal 0 07 0 098
Bounding 014

'Reactor shutdown, core removal, storage, slvppinng or other date confimming tfat Irradabon ceased for fuel
5
TotaJ burmup for al fuel assodated wi iNs worksheet must be divded by E03L heavy metal mass to get speafic bumup values (MWdMT)

U:

DOE/SNF/REP-078
Revision 0
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Fuel Radionuclade Inventorv Worksheet -

1I aLFud and Temlste oniw-alion -
I Fuel Name TRIGA (FLIP) FFCR

SNF ID 4 996
Fuel Units & Descr 6 - ELEMENT
Heavy metal Mass 60L-0 965kg. EOL0 607kg

II ROD Storage Site INEEL

'Fuel decay start date 2035
Estmnates as of 2010

Template TRIGA-FUP (LW/U-Zrx. SST. 60 to 100°. LU)
'Template Bumup(MWd) 66 52

Template OL Heavy Metal Mass (ML) 0000196
Templale Decay Thme 5 years

Estimated
Canister usage:

18'x10'
j 008

, .

I

- I
I.EtntsmX,. Xbb nYb I Garruna Sources

Photon, Total
CIIMWd From , Nominal Bounding Fuel Intial Activity 1 Nominal Fuel I Bounding Fuel Energy - Photons/sec

Template $ Fuel Burup (MWd)' Burnup (MWd)f (Ci)' lnventones(Ci) Inventones(Ci) I Group (bounding)- - Radronuclide
Ac-227

3_. Amn-241
2 8488E-1 0 339 87 679 74 0 C
7 5767E-03 339 87 67974 0C

Am-242m 2 4459E-05 339 87 6797
Am-243 3 0983E-05 339 87 679i
C-14 1.2590E-04 339 87 679i
CI-36 2 6624E006 339 87 679i

4 8 56E-02 0 0575 2 125E+13
E-04 1 81E-03 0850 1.322E+13

0 O0E+00 30E-02 2 60E-02 I 01250 1 062E+13
679 74 0 0E+00 39E+00 2 79E+00 1 02250 1 124E+13

E+00 339 87 679 74 0 ODE+00 4 22E+02 8 44E+02 0 3750 5606.E12

i t Cs-1.34
I Cs-135
I Cs-137

-Lw Eu-154

65454E-01 339 87 679 74 0 00E+00 2 22E+02 4 45E+02
1 9753E-05 339 87 67974 0 00E+00
2.7375E+00 339 87 67974

0 5750 9279E+13
0 8500 1 702E+13
12500 6538E+13
1 7500 6 8745E,10
2.2500 6 855E+10Eu-s55 1 80E+01 3 61E+01

0 00E+00 2 70E+02 5 41E+02 2.7500 6215E.08
35000 - - 7.314E+0767974 0 00E+00 3,58E+00 7 16E+00

339 87 67974 0 00E+00 2 42E-04 4 65E-04 5 0000 1 752E+04
2 4955E-01 339 87 67974 0 00E+00 8 48E+01 1.70E+02 7 0000 2 016E+03

N^_237 t 2121EC 339 87 679 7A OO n+CO A t2F.-0 8 24E-03 t1 0000 - 2.314E+02

I
Pa-231 1 1230E-09 339 87 67974 0 OE+00 3 82E-4
Pb-210 61636E-14 33987 67974 OOE+00 209E-1
Pm-1i47 1t1302E+00 339 87 67974 0 OOE+00 3 84E4+

- , *- Pu-23
i- Pu-239

- PU-240
Pu-241

.. ~ Ra-228

E+00 4 78E-01 9 55E-01
E+00 392E-01 7 84E-01

339 87 67974 0OOE+00 1 46E+02 2 92E+02
4 9910E-06 339 87 679 74 0 OOE+00 1 70E-03 3 39E-03
240086E-13 339 87 679 74
1.8220E-1 I

Ru-106 1t034
Se-79

339 87
339 87
339 87
339 87
339 87
339 87

67974 000E+00 6 19E-09 124E-08
679 74 0 00E+00 3 52E+01 7 03E+01
679 74 0 OE+00 4 36E-03 8 72E-03
679 74 0 O0E+00 4 11E-03 8.22E-03
679 74 0 OOE+00 8 72E+02 1 74E+03

10319E-04 67974 000E+00 137E-01 2 74E-01
7 7375E-1 1 339 87 679 74 0 OOE+00 2 63E-08 526E-08

I .

Th-230 12211E-10 33987 67974 01
Tb-232 23842E-1 1 339 87 679 74 0 t
Tl-208 t.4313E-07 339 87 679 74 0 1

)0E+O 4.150E-

U-232 4 1927E-07 339 87 679 74 0 OOE+C
U-233 6 8491E-08
U-234 2 0189E-06
U-235 -2 6572E-06

Thermal Power

Nominal Hest . Bounding
,Ootput Heat output

(Wat) . (Watts)
1t37E-03
1.46E-03

LJ-236 1.3575E-05 0 4.61 E-03 9.23E-03 I 223E+01 4 4E+01
51710 ._ _18 _ _ _ __ T

U-238 9.71 E45 i otat T otal
0 OOE+00 8 72E+02 t 74E+03

121E+03 2 42E+03

5,L�
J.Ter Seectie So m 15 Bu Sr andl Ceckas
Template Selection Summ^ary

From SF0 - Uaad
Reactor Moderator L LW AND U ZlRC HYDRIDE

Fuel Claddlig ISST
BOL NM Constituents U U

BOL EnricLtm^.i % 70 0184872 ^ 60 100

Basis for Parameter Differences:

Basis for bumup used In esinlate:'Bumup Sumrmary (MWd)
From SFD

Nombnu l 32742

Ch Bouedk g

Checks

- -- SEsisnaladEstimat
339 87
67974

Estanated Bumup/
Givn Bumuo Esthiated EOL HNMGiven EOL NMBU.u- Mufttiper

e , Nomiral |e104 1 D44 100
1Boundirig 1I 0

B 20eactor s8wn1 core removal. storage, sthppilg or otier date confirrring hal Imiradation ceaseds lor uel

"ToW burmup for al hAl assoaated wth this worksheet mtksl be divided by 9OL heavy metal mass to get *pedific burru values (M\VdMT)

\.. DOE/SNF/REP-078
RevisiDn 0

March 2003 '
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Fuel Radionuclide Inventory Worksheet
L Fuel and Template lnfortmubonr u

Fuel Name TRIGA (FLIP) FFCR OSU
SNF ID 8: 702

Fuel Units & Destr: 4 -ELEMENT
Heavy Metal Mass: BOLW0 4r4kg, EOL=O 617kg
ROD Storage She: INEEL

'Fuel decay art datew 2025
Estimates as of: 2010

Template- TRIGA-FLIP (LWAJ-Zx. SST. 60 to 100 , U)
'Template Bumup(MWd) 6652

Template BOL Heavy Metal Mass (1I 0 000196
Terplate Decay Time 5 years

Estimated
Canister usage:

18,x10'
0 005 i

U. Estimates b < m -mb Y.. Yb Gamma Sources

Photon Total

-CL/MWd From - Nominal Bounding Fuel' Initial Activity Nominal Fuel - Bounding Fuel Energy Photonstsec

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWdO (Ci) tnventornesC) Inventories(Ci) Group (bounding)

Ac-227 28488E-10 2167 4334 000E+00 617E-09 1 23E-08 Avg.MeV
Ar-241 75767E-03 2167 - 4.334 0000.00 1 64E-01 328E-01 00150 6993E+12
Am-242m 2 4459E-05 21 67 43 34 0 00E+00 5 30E-04 1 06E-03 0 0250 1 534E+12
Am-243 3 0983E-05 21 67 43 34 0 00E+00 6.71 E-04 1 34E-03 0 0375 1 357E+12
C-14 1 2590E-04 21 67 43 34 0 00E+00 2.73E-03 5 46E-03 0 0575 t 355E+12

CP-36 26624E-06 2167 4334 000E+00 5.77E-05 115E-04 00850 8430E+11

Cm-243 3.8244E-05 21 67 4334 000E+00 829E-04 1 66E-03 01250 6 769E+11
Cm-244 4 101OE-03 2167 4334 000E+00 889E-02 1 78E-01 02250 7.164E+11

Co-60 1.2410E+00 2167 43.34 000E+00 2 69E+01 538E+01 03750 3.575E+11
Cs-134 65454E-01 21.67 43.34 000E+00 1 42E+01 284E+01 05750 5.916E.12

Cs-135 1 9753E-05 21.67 43.34 0 00E+00 4.28E-04 8 56E-04 0 8500 1.085E+12

Cs-137 27375E+00 21.67 43.34 000E+00 593E+01 1 19E+02 12500 4169E+12
Eu-154 1 2324E-01 21.67 4334 000E+00 267E+00 534E+00 17500 5.576E+09
Eu-155 5 30371002 21.67 43.34 00+00 1.150+00 2 300+00 22500 4.371 E.09
Fe-55 7 9555E-01 21 67 43 34 0 00E+00 1.72E+01 3 45E+01 27500 3 962E+07

H-3 1 0531E-02 2167 4334 000E+00 2.28E-01 4S6E-01 3.5000 4663E+06
1-129 71287E-07 21 67 4334 000E+00 1 54E-05 309E-05 50000 1117E+03

Kr-85 24955E-01 2167 4334 000E+00 541E+00 108E+01 70000 1286E+02
Np-237 121210-05 21067 4334 000+00 2 63E-04 525E-04 1 1475E+01
Pa-231 11230E409 2167 43 34 000E+00 2 43E-02 4 87E048

PD-21O 61636E-14 21 67 4334 000E+00 1 34E-102 267-12
Pm-147 1 1302E+00 21 67 4334 000E+00 245E+01 4.90E+01
Pu-238 5 4826E2-0 21 67 43 34 000E+00 2 19E+00 235E+00
Pu-239 1 4056E-03 21 67 43 34 0 00E+00 32 60-04 6 09E042
Pu-240 1536E403 21 67 43 34 000E+00 2 55E-02 510E-02
Pu-241 4 299E-041 21 67 43 34 000E+00 9 32E+00 1 86E+01
P-242 4 9917770- 2167 43 34 000E+00 1 08E-04 216E-04
Ra-26 224008E-13 21 67 43334 000E+00 520E-102 1 04-11
Ra-228 1 380E-11 2167 4334 000E+00 395E-10 700E-10
Ru-106 1 0343E-01 21 67 43 34 0 00E+00 2 24E+00 4 46E+00
Se-79 1 287E-05 2167 4334 0 00E+00 2 78E-04 1 56Em44
Sn-126 2090E-05 21 67 43 34 0 00E+00 2 62E480 24E-04
Sr-90 2 016E+00 21 67 4334 000E+00 5456E+01 8 0 tE+02
Tc-99 4 0319E-04 21 67 43034 0E+00 8 74E-043 70E-02
Th-229 77375E-11 21 67 4334 0.00E+00 6E4-09 3 35E-049
Th-230 I 2211E-10 21 67 4334 0000+00 2 65E4-09 5 29E4-09
Th-Z23 23842E-11 2167 4334 000E+00 5 17E-10 1 103E09
Tl-208 1 43113E407 21 67 43 34 000OE+00 310OE-06 6.2D0E6

U-232 4 1927E407 21 67 43 34 000OE+00 9 09E-06 1 82E-05 Thermal Power

U-233 6 8491E408 21 67 43 34 000OE+00 1 48E406 2 97E406 NominallHeatt Bounding

U-234 . 2 0189E-06 21 67 43 34 0 00E+00 4 37E-05 8 75E-05 Output Heat Output

U-235 -2 6572E-06 21 67 0 00 9 67E404 9 09E-04 9 67E404 (Wattsl) (Watts)-

U-236 1.3751E45 21 67 43 34 0 00E+00 2Z94E1-04 5 88E404 1. i2E+00 2.84E+00

U-Z36 *2.2698E408 21 67 0 00 6 47E-05 6.43E-05 6 47E-05 Total Total

Y-90 2 5646E+00 21 67 43 34 000E2+00 5 56E+01 1 11E+02
Other Radionuclides 7 72E+01 1 54E+02

IL Tanptatt Seletion Sumaqr Burnup Smsry, and Checks, ,
Template Selection Summary

From SFD Used Basis for Parameter Diferences

Reactor Moderator LW AND U ZR HYDRIDE LW AND U ZIDC HYDRIDE
Fuel Cladd.g SST SST

sOL HU Constituents U U
0OL Enrichment % 69 9 60 to 100

Burnup Sumwary (MWd) Basis for burnup used in estimate:

From SFO Estimated
Nominal 6031 21 naib calculated om the heaq metal mas destoye&

Bounding | 43.3 bumnup mj m beattoe traeromenal burmp.

Checks

Estamated Burriupf
Bunmu Multiplier Given Burnup Estimated EOL HWMGiven EOL HU

Nominal 01t 35S 100
Bounding ox

'Reactor shutdown. core removal, storage. shipping or other date contaiing that irradaton ceased tor fuel

'Total bumup lorai tal associated ith ths worksheet must be divided by SOL heavy metal mass to get specfic burmup values (MWd`MT)

I 4

i- f
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Fuel Radionuclide Inventory Worksheet

.LFued rad Template Infonmtw t _

Fuel Name TRIGA (FLIP) FFCR SO KOREA
SNF ID a 733

Fuel Units & Descr, 4 -ELEMENT
Heavy Metal Mass BOL=0 638kg EOL.0.561kg
ROD Storage Site- INEEL

'Fuel decay stalt date 1997
Estimates as of 2010

Template TRIGA-FLIP (LW/U-Zrx, SST. 60 bto1100. U)
sremplate Bumup(MWd) 66 52

Template SOL Heavy Mel Mass (MT) 0 000196
Template Decay TIme 1D years

Estimated
Canister usage

18'x10
005

I

i IL. Estimates - II mX X. b Y. Y. I Gamma Sources

-.- i I Radionuclide

Ac-227
Am-241

- Am-242m

-

Photon Total

CivMWd From Nominal - Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec
- - Template Fuel Bumup (MWd)c Bumup (MWd)' (Cl) nventones(Ci) lnventores(CI) Group (bounding)

4.2243E-10 7337 146.74 0 OOE+00 3 lOE-08 6.20E-08 Avg MeV
99143E-03 7337 146.74 00OE+00 727E-01 145E+00 0 0150 1882E+13
2 3903E-05 73 37 146.74 0 00E+00 1 75E-03 3 51 E-03 - 0 0250 3 972E+12

.I

I
%I-

AM-243 3 0968E-05 73 37 146.74
G-14 1.2581E-04 7337 146.74
CI-36 2 6624E-06 73 37 146 74

1 2 27E-03 4.54E-03 0 0375 3 501E+12
0 00E+00 9 23E-03 1 t5E-02 0 0575 3 651E+12
0 00E+00 1 95E-44 391E-C4 0 0850 2.214E+12

Cm-243 146 74 0 00E+00 2 49E-03 4 97E-03 01250 1 608E+12
14674 0 00E+00 2 49E-01 4 97E-01 02250

73.37 14674 0 00E+00 4 7
E-01 73 37 14674 0 100E+

- Cs-135 1 9753E-05 73.37
Cs-I37 2 4384E+00 73.37
Eu-154 8 2396E-02 73.37~~~~~- - -.tl r< R2

14674
3 58E+02 1 12500 1

6 05E+00 121E+01 1 7500 1 053E+10
0 00E+00 1 94E+00 3 87E+00 2 2500 2263E+08

Fe-55 14674 000E+00 1.54E+01
146 74 0 00E+00 5 84E-C

E-07 73.37 146 74 0 00E+00
1 8070E-01 73 37 146 74

3 08E+01
1 17E+00
1 05E-04
2 65E+01
1 78E-03
1 93E-07
1 64E-11

2.7500 4921E+06
3 5000 51 84E+05
5 0000 3 145E+03
7 0000 3613E+02
11 0000 4 151E+01Np-237 12135E-05 73 37 146 74

Pa-231 1.3125E-09 73 37 14
Pb21t0 1.1201E-13 73 37

1Pm-47 3.0186E-01 73 37
Pu-238 52706E-02 73 37
Pu-239 tA054E-03 73 37
Pu-240 I 1545E-3 73 37
Pu-241 3 3809E-01 73 37
Pu-242 4 9910O-06 73 37
Ra-226 6 1395E-13 73 37
Ra-228 2 0490E-1 1 73 37

2.21 E+01 4 43E+01
O.O0E+00 3 87E+00 7 73E+00

146 74 0 O0E+00 1 03E-01 2 06E-01
146 74 00+00 8 47E-02
146 74 0 OE+00 2 4

1 69E-01
4 96E+01
7.32E-04
9 01E-t1

146.74

000E+00 1 5E-09 301E-09
0 00E+CO 2 44E-01 4 89E-01Ru-106

Se-79 14674 0 00E+00 9 41E-04 1 88E-3

- Sn-t26
Sr-90

L-f Tc-99
Th-229

337 14674 000E+00 887E-04 1.77E-03
1 73 37 14674 000E+00 1 6

4 0319E-04 73 37 14674
1 0973E-10 73 37 146 74

2

Th-230 2 2940E-10
-

I
Th-232 2 3842E-I t
Tl-208 -- 1 4857E-07
U-232 4 1927E-07
U-233 6 8746E-08
U-234 2 7511 E-06
U-235 -2 6572E-06
U-236 1.3575E-05
U-238 -22698E408
Y-90 22775E+00
Other Radionuclides

111. Tenlate SeteOci Sr2nry. BumiP Se
[Templale Selectlon Summary

73.37
73.37
73.37
73.37

105E-09 1 61 E-08
68E-08 3.37E-08
75E-09 3 50E-09

E+00 I 09E-05 2 18E-05

0 OOE+00 3 OBE-05 1 Ul1E-05
Thermal Power

O 00E+DU S 04E46b t 01E OY5
0=OOE+00 2.02E-04 4 04E604

Nominal Heat - Bounding
Output ' Heat Output
(Watts) -' ' (Watts)A a OrOZj 7 6 7nF.0A 9 65E114.- I

-

I14 7A O nnp.n O0 96FE44 I 99E4-3 I 209E.00 6 17E.00
*ffl- - -Q- -- U M i V ta

000 6 44E4-5 627E-U5 6) 4=2tss l 0al low

146 74 0 00E+00 1 67E+02

(It

1 78E+02 3 55E+02

!Basis for Parameter Differences:I | From SFD _
ft Reactor Moderator LW AND U ZIRC HYDRIDE

Fuel Clackig S.'T -

_ SOL HM Constituents U

1 i BOL Enrkchment % _6998432602 _

Burn[up Summary (MWd)2 F S

_ , Frrzr SFD |

Used

LW AND U ZIRC HYDRIDE
SST

t.nst mr bnumw Usd in estimateI
Estimate

Estimated

I
Nominal | 301 0 I.,loeinal 51ur41 calmiale km the heavy metal mam dIesftyed.

i" - 1.,, N .,- , -.c . d 5, h a s ,n d a t w t146 74-i_ E

_ Checks *

Estimated Burnup!
Bumup Multipler Gwen Sumrup Estamed EOL HMWGlven EOL HM

Nomnal 0[341 244 100
Bounding 068 E1

t 1 'Reactor shuttown, core rmnioval. storage, shipping or otIer date confirming tat Irradatbon ceased for kuei

*Total bumup for all ue associated wlth lis womfheet must be dlvided by SOL heavy metal mass to get specific bumrup values (MWfdMT)

I1

L DOE/SNF/REP-078
Revision 0

March 2003
Page C-193 of C-581



Fuel Radionuclide Inventory Worksheet
L Fuel and Template 1nfbron ,".-.,*M A

Fuel Name- TRIGA (FLIP) MEXICO
SNF ID r 493

Fuel Units & Descr. 356 ELEMENT
Heavy Metal Mass: BOL=6 86kg EOL=6 825kg
ROD Storage Site INEEL

'Fuel decay start date 2010
Estimates as ov 2010

Template: TRIGA-FLIP (LWAJ-Zrx. SST. 60 to 100%/S U)
'Template Bumup(MWd): 66.52

Template BOL Heavy Metal Mass (MT): 0 000196
Temnolate Decay Tnr S years

Estimated
Canister usage

18'x1tO
0.32

11. Estimates R> s3 mx ~ Xb b Y. Yb ~~'-~~ ~ Gamma Sources

Cv'MWd From Nominal Bounding Fuel Inmtal Activity No~n-ral Fuel Bounding Fuel Energy Thotants

Rsadionuclide .Template Fuel Burnup(MWW) Bumnup(MWd)' (Ci) tnventoriet(Q) tnventories(Ci) Group (bounding)
Ac-27 284aE-I0 6467 29 4 0OOE00 I84EOa 68-08 Avg M*V

Arn-241 7 5767E403 64 67 129 34 000OE+00 4 90E-01 9 80E-01 0 0150 2.087E+13
Am-242m 24459E-05 6467 12934 OOOE+00 158E-03 316E-03 00250 4520E+12
Am-243 3 0983E-05 64 67 129 34 000OE+00 200E4-3 4 01E403 0 0375 4.051E+12
C-14 t.2590E404 5.467 129 34 0 OOEq00 8 14E403 It63E4-2 0 0575 4043E+12
Ct-36 288624E-06 e.467 129 34 000OE+00 1 72E404 3.44E-04 0 0850 2.516E+12
Cm-243 3 8244E-05 64 67 129 34 000OE+00 2 47E403 4 95E403 01250 2020E=+12
Cm-244 41010E-03 6467 12934 000E+00 265E-01 5.30E-01 02250 2138E+12
C6-60 124106+00 6487 12934 OOOE+00 803E+01 161E+02 03750 1067E+12
Cs-134 6 5454E-01 64 67 129 34 0 OOE+00 4 23E+01 8.47E+01 0s750 1 766E+13
Cs-135 t 9753E-05 64 67 12934 0 0OE+00 128E-03 2 55E-03 08500 3239E+12

__.

Cs-137 2 7375E+00 64 67 129 34 000E+00 1 77E+02 3.54E+02 [ 12500 1244E+13
Eu-154 1 2324E-01 64 67 129 34

II
Eu-155 5 3037E-02
Fe-55
H-3

7
6 81 E-01 1.36E+00 3.5000 1 392E+07

129334 000E+00 461E-05 9.22E-05 5.0000 3,336E+03 L:-01 64 67 129 34 0 QOE+00 1 61E+01 3.23E+01 7 0oo0 3.839E+02
No-237 2121E-05 6467 12934 0 OE+00 7 4E-04 1 57E-03 110000 4 405E+01
Pa-231 1230E-09 64 67 12934 0 00+00 ;_
Pb-210 61636E-14

1302E+00
64 67

Pm-147
Pu-238
Pu-239
Pu-240
Pu-241

'09E+00
82E-01 ULa

64 67 129 34 0 OOE+00 7 46E-02 1 49E-01
42995E-01 64 67 129 34 0 00E+00 278E+01 5 56E+01

------ -- 1 lU+A
PU-242 04 or I2 3+d.1 U Wt UU

Ra-226
Ra-228
Ru-106
Se-79
Sn-126
Sr-90

24008E-13 6467 12934 000E+00 S55E-11 3t1E-11
8220E-1 1 64 67 12934 0 0E+00 1 18E-09 2 364-09
0343E-01 64 67 129 34 0 00E+00 6 69E+00 1 34E+01
2832E-05 64 67 129 34 0 00E+00 8 30E-04 1 66E-03
20904-05 64 67 129 34 0 0E+00 7 82E-04 1 56E-03
5646E+00 64 67 129.34 0 00E+00 1.66E+02 3.32E+02

Tc-99
Th-229

E-09 1 58E-08
0 00E+00 I 54E-09 3 06E-09

1 4313E-07
4 1927E-07
6 8491 E-08
2 0189E-06
-2 6572E-06

64 67 12934 0 00E+00 9 26E-06 85E-05
6467 129.34 0 00E+00 271E-05 542E-05 Thermal Power
64.67 129 34 0 00E+00 4 43E-06 I 86E-06
6467 12934 000E+00 1 31E-04 261E-04

Noinnal Heat Boundling
Output Heat Output
(Wafts) (Wafts) -64 67 0 00 1 04-02 1 02E-02 1 04E-02

1.3575E-05 64.67 129 34 0 00E+00 8 78E-04 1 76E-03 I 424Ei00 8 48E800
8Y4-tJ 8-L-t-- Y4- 04 - 551 1018

-22698E-8 64 67 U 00 6 94E4-4 6 93E44 6 94Et-L T otai ICta
Y-90 2 5646E+00 64 67 129 34 0 00E+00 1 66E+02 3 32E+02
Other Radonuclides 2306+02 461E+02

IIL Trnlate Seled-ioo Surniary, Burnup Sumry, and Checkss .. t . .F>
Temnplatte Selechon Summnary

Frorn SFD Utd Basis for Pararneter Differences:

Reaictor Moderstorl LW AND U zmc HYORDE LW AND US DnC HYDnIDE
Fuet Claddin SST ST

BOL Hi[ Constituents U U
BOL Enrichment% 69 8979591. 8 6010100

Bumup Sunmmary (MWd)c Basis for bumup used in estimatt
From SFD Estemated

Nominal 64 671 3326 NJwla bhmp talen decty frm SF0 (cowerled Ib MW4
Bounding r 129 34 .irg burtv assied ID be twas rsW bumup

L
Ii-

Checks

Estimatedu BumuIp
Bumnup Muftiptier J Olen Bumup Estimated EOL HWGwen E0)L HM

I 1o0Nom Il [_21Mdrr
0 03 O01
AAA

I

'Reactor shutdown, cr removal. storage, shipping or other date confiming that Irradation ceased for fuel.

'Total burnuP for al fuel assocdated with ths worksheet must be dvided by 8SOL heavy metal mass to get specdfic bumnup values (MWdMT)
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- Fuel F
; r L Fuel and Template Infonuation f,"
I rFuel Name TRIGA (FUP) OSU

SNF ID * 240
Fuel Units & Descr 87- ELEMENT
Heavy Metal Mass BOL.17.052kg EOL.15 625kg

. I ROO Storage Site INEEL

Radionuclide Inventory Worksheet

'Fuel decay start date 2025
Estmiates as of 2010

Template TRIGA-FLIP (LWtU-Zrx, SST, 60 to 100%h. U)
'Template Bumup(MWd) 66 52

Template BOL Heavy Metal Mass (.T) 0 000196
TemIte DecavTbne S years

Eslirnated
Canister usage

18'x10'
0 78

I.

lI. Estimates ' *r, m - I 5xb b Yn Y Gamma Sources

CiVMWd From' N5ominal Bounding Fuel - Initial Activity Nominal Fuel Bounding Fuel
j ' Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Co) Inventodies(CI) lnventorles(Ci)
I Ac-227 2 8488E-10 1,356 06 2,71212 0 00E+00 3 86E-07 7 73E-07

Am-241 7.5767E-03 1.356 06 2,712.12 0 00E+00 1 03E+01 2 05E+01
AM-242M 24459E-05 1.35606 2.712 12 0009+00 332E-02 663E-02

IPhoto Total

Energy Photonstsec
Group` (bounding)

_ Avg MeV
00150 4376E+14

I 0 0250 9603E+13
AITW243 t 356 0r 2.71919 t 0y0E+00 49 2F0 9 8 40E-02 j 00375 8 494_ 13

I- C-14
II C1.36
L ~Cm-243

1 2590E-04 ,356 06 2.712-12 000E+00 1 71E-( +13
2 6624E-06 1 ,356 C
3 8244E-05 E-41

:+O1 0.2250 4 483E+13
Z12 0 00E+00 1 68E+03 3 37E+03 0.3750 2.237E+13

2.712.12 0 00E+00 8 88E+02 1 78E+03 i 0.5750 3 702E+14

II I
Cs-I 35 1.356 06 2.712 12 0 00E+00 2 68E-02 5 36E-02 I 8500 6792E+13
Cs-137 27375E+00 1,35606 2.712.12 000E+00 371E+03 742E+03 125c0 2609E+14 -

Eu-154 1 2324E-01 1,35606 2.71212 000E+00 167E+02 3 34E+02 17500 3489E+11
Eu-155 5 3037E-02 1,35606 2.71212 0006E+00 719E601 1 4tE+02 22500 2735E+11
Fe-55 7 9555E-01 1,356 06 2,71212 000E+00 1 t
H-3 1 0531E-02 1,356 06E7 1-129 71287E07 1,356 06.
Kr-85 24955E-01 1,35606
Np-237 1.21214-05 1,356 06
Pa-231 1 1230E49 1,356 06
Fb-210 61636E-14 1,35606

It Pn147 1.1302E+00 1,35606
u-238 5 4826E-02 1,356 06

Pu-239 1 4056E-03 1.35606

7.5000 8 045E+03
2.71212 0 00E+00 1 64E-02 3 29E402 11 0000 9233E+02
2.712 12 000E+00 t.52E-06 3 05E-06
2,712 12 000E+00 836E-11
2.712 12 0 00E+00

1 67E-10
3 07E+03
1 49E+02
3 81 E+00
3 13E+00
1 17E+033 00E+00 5 83E+02

I , Pu-242
I Ra-226

2 12 0 00E+00 6 77E-03 135E-02
e06 2,712 12 000E+00 326E-10 6.51E-10

L.- Ra-228 1.8220E-11 1,35606 2,712 12 0 00E+00 2 47E-08
Ru-106 1 0343E-01 1,35606 2,71212 000E+00 140E+02
Se-79 1.2832E-05 1.356.06 2,712 12 0 00E+00 1.74E-02

4 94E-08

I , Sn-126 1.2090E-05
I Sr-90 2.5646E+00
I Tc-99 40319E-04

Th-229 7.7375E-11

1,

3 48E+03 6 96E+03
5.47E-01 1.09E+00

6.06 2.71212 000E+00 1.05E-07 2.10E-07

I

I -

Th-230 1.2211E-10 1.35&06 2.71212 000E+00 1.66E-07 3.31E-07
Th-232 2.3842E-11 1.356.06 2,71212 000E+00 323E-08 6 47E-08
T11208 1.4313E407 1.356.06 2,71212 000E+00 1.94E-04 388E-04
U-232 4.1927E-07 1,356.06 2.71212 0 00E+00 569E404 1 14E-03

'-'_ U-233 68491E-08 1,3506 2,71212 0 00E+00 9.29E-05
U-234 2.0189E-06 1;35606 2.71212 000E+00
U-235 .2 6572E-06 1,35606 000 2-58E-02
U-236 1.3575E-05 1t356 06 2.712 12 0 00E+00

Thernmal Power
Nominal Heat Bounding -

Output - Heat Output
(Watts) I (Ws")
8.9E+01 1 788E+02

Total Total -
1 84E-02

Oe RY-90
- othe F

2 zovomw 1,356 06 UoL

2 5646E+00 1t356 06
+03

F Frv- SB Ui4 Basis. tcr Par meter idferennas
Reactor Moderator LW AD U RC HYDRIDE

Fuel Cladding T
SOL HNM Constuents U

BCL Enrkmet I 69 aQ79Q59A

LW AND U ZIRC HYDRIDE
SST

U
CA ti innI pv Lswsw _________ww i

Bumup Summary (MWd)r __--- ________ Basis for bumup used in estimate-
Fran. SFD Estimated

Nor | 48225[ 1. 35a.OeINseiat bu, calkaW from tie heary nebal mas deoksfty
Boundng | Z712. E bumi assrd tb teiWe issural barup

[Checks _

Estmated Burnupl
Given Burnup Estimated EaL HMIIGven EOL HM

a , Nomnal 0235 2 81I 1 00
II Boudmg 0 47 j

._^ 'Reactorshutdwn, core re novaalrsorage, sippig or otler dale onfimming tat irradabon ceased lor luel

aTotal burnup for allel tssocdated with Vws worksheet must be divded by SOL heavy metal mass lo get specific birmup values (MWdVT)
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Fuel Radionuclide Inventory Worksheet
L Fuel and Tenqlte Infornabons u on

Fuel Nane: TRIGA (FUP) SLOVENIA
SNF D1t 495

Fuel Units & Descr 26- ELEMENT
Heavy Metal Ma" 801.4 987kg, EOL-4 69kg
ROD Storage Site INEEL

'Fuel decay start date: 1999
Estimates as of. 2010

Template, TRIGA-FLIP (LWAJ.Zrx. SST, 60 to 100 i, U)
'Template Bumup(MWd) 66 52

Template OL Heavy Metal Mass (MT) 0 000196
Template Decay Time 10 years

Estimated
Canister usage.

1 8,x1 0
0.231

IL Fstimates., 1 e m x. xb b Y. Yk | Gamma Sources

Photon Total
CVMWd Fromn Nonunal Bounding Fuel Inrhial Activity Nominal Fuel Bounding Fuel Energy Pibotonri/sec

Radionuclide Temoplate . Fuel Butup (MWW) Burnup~tWe) (Cill Inventories(Ci) Inventones(Ci) Group (bounding)

A>227 4 2243E-0 281 70 563.41 0 00E+00 7 19E-07 2 38E-07 Avg0 00V
Am-24t 939143E-03 281 70 563.41 OOOE+00 95400 1 9E-02 0 0150 7224E+13
Am-242rn 2.3903E-03 281 70 563 41 0 OOE+00 6 73E-03 1 35E-02 0.0250 7 525E+13
Am-243 3 0968E-05 28170 563.41 0 OOE+00 872E03 I 74E-02 00375 0 344E+13
C-14 1.2581 E-04 281 70 563.41 0 OOE+00 354E-02 7609E-02 0 05750 402E+13
CF-36 2 6624E75 6 281 70 563.41 OOE+00 7506E-04 1 1E-023 08500 8500E+12
Cm-243 3.3870E05 28170 563.41 06OE+00 954E403 1 91E-02 01250 6274E+12
Cm-244 3.3870E-03 281 70 563.41 OOE+00 9 54Et01 4 91E+00 02250 72838E+12
Co-60 6543123tE-02 281 70 563.41 OOE+600 743+00 1 462+02 03750 38304E+t2
Cs-534 t.2201E-01 281 70 56341 OOE+00 3.44E+01 687E+02 02750 1 483E+13
Cs-t35 7 9753E-03 281 70 563.41 0OE+00 5256E403 6 4+E-0 0 350600 3 98E+12
Cs-137 2.4384E+00 28170 56341 00OOE+00 6287E+02 1 37E+03 12500 2804E+13
Eu-154 82396E-02 281 70 563.41 0OOE+00 232E+01 4 64E+01 77500 4 043E+60
Eu-155 2.633E402 281 70 56341 6OQE+00 743E+00 1 49E-01 22100 8168E+08
FeS-S 21tO01E5-0 281 70 563.41 OOOE+00 5392E7+0- 7 8E+02 2700 889E+07

-23 7 9555E403 281 70 563 41 OOE+00 2.24E+00 4 48E+00 315000 1 979E+0
r-129 7.1287E-07 28170 56341 OOE+00 20 E-04 4102E44 SOOOO 208E+04

Kr-85 5 8070E6-0 281 70 563.41 0 OE+00 1 9E+01 2 02E+02 70000 I 389E+03
Np237 t.2t35E405 281t70 56341t OOOE+OO 3 42E403 6 84E403 11 0000 ItS94E+02
Pa-23t 1.325E4-09 281 70 563 41 0 OOE+00 3.70E7-0 7 392-07
Pb-2t0 1t.201E-03 281 70 56341 OOE+00 3.26E--1 630E-01
Pm-147 33086E-01 281 70 56341 OOOE+00 850E+O1 1 70E+02
Pu-233 542706E-02 281 70 563.41 OOE+00 1 48E+O1 2 97E+81
Pu-239 6 4054E1-3 281 70 56341 0 OE+00 396E7-1 7392E4-1
Pu-240 2 0S45E903 281 70 563 41 OOE+00 325E7-09t 650E8t
Pu-241 33809E8-0 286 70 563 41 0 OE+00 952E+01 1 90E+02
Pu-242 4991OE6-0 28170 56341 OOE+600 46E1-03 238E-03
Pa-226 61395E-0 3 281 70 56341 0 O6E+OO 73E-10 346E-t0
Ra-228 2 0490E-1 t 281 70 563 41 0 0OE+O 6 77E409 1 12E48
Ru-t6 33298E-03 281 70 56341 0 006+00 938E4-01 88E+0
Se-79 1 273E4-5 281 70 56341 OOE+00 361E-03 7 23E-03
Sn-126 122090E6-5 281 70 563 41 OOE+00 3 46E-03 681 E-03
Sr-90 22760E+00 28170 56341 OOE+00 674E+02 1 28E+03
Tc-99 403149E-04 28170 56341 OOE+00 4 14E9-0 2827E6-0
Th-229 41973E-60 28170 56341 00OOE+00 3 09E-048 61E-048
Th-230 2 2940E-t0 281 70 563 41 0 OOE+00 6 46E-08 1 29E8 7
Th-232 2 3842E-1tt 281 70 563 41 0 OOE+OO 6 72E409 I 34E408
TF-208 I 4857E407 281 70 563 41 0 OOE+OO 4 19E-05 8 37E-05
U--232 4t1927E407 281t70 563 41 O OOE+OO I 18E404 2 36E404 Thermal Power
U-233 6 8746E408 281 70 563 41 0 OOE+OO I 94E405 3 87E-05 iNonunall Heat Bounding
U-234 2 7511E-06 28170 56341 0OOE+00 775E-04 1 55E-03 Output, HeatOutput
U-235 -2 6572E-06 281.70 0.00 7 544-03 6 79E-03 7 54E-03 (Watts) (Watts)
U-236 1 3575E-05 281.70 563 41 0 OOE+00 3 82E-03 7 65E-03 1 19E+01 .37E+01
U-238 -2.2698E-08 281.70 000 5 03E-04 4 97E-04 5 03E-04 Total Total
Y-90 2 2775E+00 281.70 563 41 0 OOE+00 6 42E+02 1.28E+03
Other Radfonucides 6 82E+02 1 36E+03

Il. Template Selection Summary, Burnip Summary, andi Cecks _ _ _ __

Template Selection Summary

From SFD Used Basis for Parameter DrIferences:
Reactor Mtoderator LW AND U ZIRC HYDRIDE LW AND U ZiRC HYDRIDE

Fuel Cladding SST SST
BOL HU Consthtuants U U

8OL Enrichment % 69 96306689 60 to 100

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

Nominl9 021 281 7 N mup caated boIn he e ieta mass deskoyed.
Bounding 563 41 ou* irs asswned I be tWce nrles buip

Checks

Estimated Bumupd
Bumup Mu iMer Given Bumup Estimated EOL HMiWiven EOL HM

Nominal 017 300 1ol
Bountding 0 331

'Reactor shutdown. core removal, storage. shipping or other date confirnrg that irradatbon ceased tor htel
5
Total bumup for all bUee associated with ths worlsheet must be dvided by iOL heavy metal mass to get specific bumup values ( aWdrUT)

-J

Li

L,

L.
LI
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Fuel Radionuclide Inventory Worksheet -

L Fuel andTemplaeIufu rna ,,ws .7
Fuel Name TRIGA (FLIP) SO KOREA

SNF D1# 494
Fuel Units & Descr 114. ELEMENT
Heavy Metal Mass BOL-21 66kg, EOL.19 106kg
ROD Storage Site INEEL

'Fuel decay start date 1996
Estimates as of 2010

Template TRIGA-FLIP (LWAU-Zrx. SST. 60 to 1100. U)
'Ternplate Bumup(MWr) 66 52

Template BOL Heavy Metal Mass (MT) 0000196
Te-slate Dea Tlime 10 years - -

Estimated
Canister usage

118'x10
1 03

A
I

E1. Estimites .
I -

m ^ X., Xb lb Y. Yb Gamma Sources
IPhoton Total-

CUMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel I EnePgy Photons/sec

Radionuclide - I Template I Fuel Bumup (MWdW Bumup (MWd)e - (Ci) - lnventories(CI) Inventormes(C) Group (bounding)
AC-227
Amn-241
Am-242m
Arn-243

1 C-14

*\1 CI-36
L.. Cm-243

E+00 18.01 03E84 2 11 0 Avg MeE
E+00 2 4tE+Ot 4 8t E+01 o 0150 622^4E.14

4.853 99 0 O0E+00 ;80E02 1 16E-01 00250 1 314Et14
2.426 99 4.853 99 0 OOE+00 7 52E402 1t50E-01 = 00375 1 158E+14

1.2581E-04 2.426 99 4,853 99 0 O0E+00 05E-01 6 tIE-01 00
2 6624E-06 2,426 99 4,853 99 O0.0E+00
3.3870E-05 2,426 99 4,853 9

Cm-244 3.3870E-03 2,4 E:l 02250 6279,E13

Co-60 64311 312E+03 = 03750 2 846E+13

Cs-134 1.2201E-01 2,42699 4,853899
Cs-135 1 9753E-05 2,42699 4,853 99

_ Cs-137 2 4384E-00 2,426 99 4,853 99
Eu-154 8 23964-02 2,426 99 4,853 99
Eu-155 2 6383E-02 2,426 99 4,853 99
Fe-S 2 1001 E-01 2,42699 4,85399

H79555843 2,426 99 4,853 99
i1L l-129 7 1287E-07 2,426 99 4,853 99

____Kr-65 t 8070E-01 2,426 99 4,85399
Np-237 1 2135E-05 2,426 99 4,853 99
Pa-231 1 3125E-09 2,426 99 4,853 99

i Pb-210 1 1201E-13 2,42699 4,85399 C
Pm.147 3 0186E-01 2,426 99 4,853.99

_ Pu-238 5 2706E-02 2.426 99 4,853 99

E0 0 96E+02 5 92E+02 0.5750 4 724E+14
) 00E+00 79E-02 9 59E-02 I 8So00 3 074E+13
O O0E+00 5 92E+03 1 18E+04 I 12500 2 415E+14
O.00E+00 2 00E+02 4 00E+02 1 7500 3 483E+11
000E+00 640E+01 128E+02

1i

:402 8 77E+02 I 70000 1l
040E+05 -

197E+04
2.95E-02 5 89E02 I 110000 373E+03

00E+00 3.19E-06 6.37E-06
008E+00 2.72E-10 544E-10

O OOE00

Pu-239 1 4054E-03 2,426 99
Pu-240 1 1545E403 5 60E+00

Pu-241 +02 1 64E+03

Pu-242
Ra-226

E+OO 1218E02 242E402

4.85399 0 OOE+00 1A9E-09 2 98E-09
.2426 99 4,853.99 0 OOE+00 4 97E408 9 95E-08

3 3298E403 2.426 99 4,853 99 OOE+00 8 08E+.00 62E801
- ---- -o --1 23j1E45 2,426) 99 4,v53j 99

II Sn-i126
sr-90
Tc-99

- .J Th-229
Th-230
Th-232-

1 2090E-05 2,426 99 4,853 99
2.2760E+00
4 0319E804
1 0973E-10
22940E-10
23842E-11

9 79E01 1 96E+00
4.853 99 0 8OE+00 2 66E-07 5 33E-07

2,426 99 4.853 99 0 008+00 5 57E-07 1 1E4-06
2,426 99 4,853 99 0 00E+00 5 79E-C

I 4A87F47 9 126 CA 4.853 99 0 00E00 3 61E-(

,

-

U-232 41927E-07 - 2.426 99 4,85399 0OOE+O 102E-

U-233 6 8746E808 2,426.99 4,853 99 8OOE+00 1 67E-
U-234 2.7511E-06 2,42699 4,85399 00O8E+O 6 68E-
U-235 -2 6572E406 2,426.99 0 00 328E-02 2 63E-

U-236 1.3575E-05 2,426.99 4,85399 OOE+00 329E-

03 2 04 Thermal Power

Nominal Heat . ounding
Output Heat Output
(Watts) (Watts) -
1 02E+02 2.04E+02

Total Totalj U-238 -22698E-08 2,426 99 0 00
_ Y-W9 2.2775E+00 2,426 99 4,853 99

2.1 8E-03

1 Other Radionuckdes
lUTlemate Selectln Sunumry, RI
Template Selection Summary

From SF
Reactor Moderatocr LW AND U VRC

Fuel Cladding I
0OL HM Constituents. V

RnL Fnkmn 1 70

E+04
twp Sm5imry, and Checks >

M.-, en. P.--,.tr kfl.W.en.
-UdI

HYDRIDE LW AND U ZIRC HYDRIDE

SST

U
- n ssinn

Bumup Summary (MWd) . -I - totsis fer bumup used in estimate:

From SFD I Estamated
Nominal _

Bounding

Bt6 761 Z426 W.
4 B3W i4cmwai bxnup Cacauated hmr tie heav metal mass diskoyed

3musing hxaiup massed to be tiece seieta biesa
I - --.

Estenated Sumnupf
Given BurniupBumup Multipier ' Estunated EOL HM/Glven EOL HU

Nominal 0.332 29 1 00l
B1 ou-ni-g 0- 6

_ 'Feartorudwri core removal storagceshpprgotero date corniemmg Slt dradation ceasedtforehel

Irotal bumupV for all tucl associated with this Worfsheet must be divided by SOL heavy metal mass to get specific burnup valures (MWd`MT)

DOEISNF/REP-078
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Fuel Radionuclide Inventory Worksheet - ,
L Fed and Template Infommatasi ,

Fuel Namne: TRIGA (FLIP) TEXAS A&M
SNF ID 11 239

Fuel Units & Descr- 7- ELEMENT
Heavy Metal Mass: BOL.1372k9. EOL-I 182kg
ROD Storage Sits: INEEL

'Fuel decay start dater 1976
Estimates as of. 2010

Temptate, TRIGA-FUP (LWAJ-Zrx. SST, 60 to 1 O01% U)
'Template Bumup(MWd), 66 52

Template BOL Heavy Metal Mass (MT): 0 000196
Template Decay Time-e 25 years

Estimated
Canister usage

I 8x1 0a
I 006

t. Estirntes - m x. X, b Y. yk Gamma Sources -
I Photon Total

Ci/MWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec
Radionuclide Template Fuel Burnup(MWdf Bumup(MWdp (Ci) Inventores(CI) Irventones(CI) Group (bounding)
Ac-227 1 0386E-09 180 29 360.59 0 OOE+0O 1 87E-07 375E-07 Avg MeV
Am-241 1 4973E-02 180.29 360.59 OOOE+0O 270E+00 540E+00 00150 3170E+13
Am-242m 2 2324E-05 18029 360.59 0 OOE+0O 4 02E-03 8 OSE-03 00250 6562E+12
Am-243 3 0923E-05 18029 36059 0 OOE+00 5 58E-03 1 12E-02 00375 5767E+12
C-14 t2559E-04 18029 360.59 OOOE+00 226E-02 453E-02 00575 6196E+12
Cl-38 26624E8-06 18029 360.59 0OOE+00 480E-04 960E-04 00850 3699E+12
C-243 2 3527E-05 180.29 360.59 0OOE+00 4 24E043 8 48E-03 50200 2526E+12
Cr-244 6 992E-03 180.29 360.59 0 ooE+0o 3 44E+01 6 88E-401 070 35196E+12
Co-60 8 9552E-02 180.29 360.59 OOOE+00 261E+0O 3423E1+0 037o0 917E+12
Cs-134 7 9074E-04 18029 36059 OOE+00 3-0 0 05750 239E+3
Cs-135 I 9753E-02 180.29 360.59 0 OOE+00 2 3569-3 7t2E-03 08s00 3897E+11
Cs-137 5 7243E+00 180.29 36059 OOE+00 3 11E+02 622E+02 12500 2638E+12
Eu-154 2 4609E-02 180.29 360.59 0 00E+00 4 44E+00 8 87E+00 1751 1095E+10
Eu-155 3 2456E-03 180.29 36059 00OE+00 58E-01 1 17E+0C 22500 1332E+07
Fe-SS 3 8605E-03 18029 36059 0 OOE+00 6 96E-01 4 39E+17 50751 t 2E+06
F-3 3 4305E3-0 18029 360.59 0 OOE+00 6 9E-01 5 24E+0C 35000 1.06E+04
I-t29 7 1287E-07 18029 36059 07 E4+00 9 -04 1 5-0. 4497
Kr-85 68536E402 18029 36059 000E+00 1 24E-1 1 947E01 70000 St63E+02
Np-237 I 2219E-0 18029 36059 0 OE+00 220E3 441E-03 110000 5918E+01
Pa-231 2 0701E-09 180.29 36059 0OOE+00 3273E-07 746E-0
P-210 1 3279E-12 180.29 36059 0 OOE+00 2 39E-10 4 79E610
Pn-147 57517E-03 180.29 36059 OOE+00 1 04E+00 2407E+OO
Pu-Z38 41638E02 18D.29 36059 000E+00 844E+00 169E+01
Pu-Z39 I 4041E-03 18029 36059 OOE+00 2 53E-01 1 074-01
Pu-240 1 1563E403 180.29 36059 00E+00 2 3E-081 4617E-01
Pu-241 9 6431E-01 18029 36059 00E+00 2 96E+01 5392E+01
Pu-242 439910E-0 18029 36059 OOE+00 9400E-04 8600-03
Ra-2Z6 54390E-12 18029 36059 0OOE+00 9 81E-10 1 9E4-09
Ra-228 23437E-11 18029 36059 0OOE+00 4 23E4-09 8 45ET9
Ru-1 06 1 1410E 18029 36059 0000E+O0 260D05 4 01E-05
Se-79 1.2829E-05 18029 36059 0000E+O0 2931E-043 4163EtH3
Sr-126 1-2088E-05 18029 36059 2 O0E+0 2 18E-03 4236Eas3
Sr-90 1 5935E+00 180.29 360 59 O OOE+OO 2 87E+02 5 75E+02
Tc-99 4 0319E404 18029 360 59 OOO0E+OO 7 27E402 I 45E-01
ThZ29 2 4023E-1 0 180 29 360 59 0 OOE+OO 4 33E-08 8 66E-08
Th-230 96948E-10 18029 36059 0oE+00 1 75E-07 350E-07
Th-232 2 3857E-11I 180 29 360 59 O OOE+OO 4 30E-09 8 60E409
Tl-208 1 3982E407 180 29 360 59 O.OOE+OO 2 52E405 5 04E-05
U-232 3 7943E407 180 29 360 59 0 OOE+OO 6 84E-05 1 37E-04 Thermal Powver
U-233 6 9814E408 180 29 360 59 0 00E+O0 I 26E405 2 521E45 Nominal Healt Boundmng.
U-234 5 4059E406 180 29 360 59 O OOE+OO 9 75E404 1 95E403 Output Heat OutWt+
U-23s -2 6572E406 180 29 0 00 2 07E403 I 59E403 2 07E403 ( Watts) (Waft)s
U-236 1.3578E405 180 29 360 59 OOE+00 2 45E403 49DEE43 4.14E+00 85s7E+00

U-23a -2 2698E-08 18029 000 1 39E-04 I 35E-04 1 39E-04 Total Total
Y-90 1.593E+00 180Z29 360 59 OOO0E+OO 2687E+02 s 7sE+02
Other Radionuchides 3 05E+02 6 11 E+02

nL Template Selection Stznunsrv. Burlp Sumtary, and Checks'e-- _ _ _

Template Seliecton Summ~ary*-

From SFD Used Basis for Parameter DIfferences:
Reactor ModweatoI LW AND U ZIRC HYDRIDE LW AND U 2IRC HYDRIDE

Fuel Claddi SS SST
BOL HM Corbshthuents U U

BOL Enrichment% 1 69.89795918 60to 100

Bumup Summary (MWdfa Basis for burnup used in estimate:

From SFD Estimated
Nomal 38.8t0 18029 Nmvala tV calneh the heavy metal mass desoyed.

Boundig-r 360 59ar turmup assumed to be time ntreal bmm

Checks_

Estimated Bumup
Bumuo r ultpIrrl Given Burnup Estimated EOL HMI/Grven EOL HM

Nomhinl-i 0.39 4 65 t 0
Bounding I 077

'Reactor shuteown0 core remofval sorags slappg or o8f0r date confirming VIrradiation ceased for fuel

'Total bumnup for all hW associated welthsI # worksheetl must be dhvided by BOL heavy metal mass to gEt specific bumuo values (MV/tdVT).

l
I r

L

I ,Jt=�,
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I Fuel

Li. Fad wall Ternilate Infornmbin l
,L- Fuel Name- TRIGA (FLIP) TEXAS A&M

WS SNF ID # 241
Fuel Units & Dexcr 96 - ELEMENT

Heavy Metal Mass rOL16 a19kg; EOL.14 Mkg

I ROD Storage Site INEEL

Radionuclide Inventory Worksneet

'Fuel decay start date 2035
Estimates as of 2010

Template TPIGA FLIP (LWAJ-Zrx, SST. 60 to 100%., U)

"Template Burnup(MWd) 66 52

Template SOL Heavy Metal Mass (MT) 0 000196
TenmlateDecayrime 5 years

Estimated

Canister usage
18x10t

086

I .

Fi5 roai, , .- ^ m x. ^ - , - b Y. Y. [ Gamma Sources

-t
k Radicint

AC-227
I Arn-241

iclide

Photon Total

CNtWd From ' Nominal Bounding Fuel Initial Activity . Nominal Fuel Bounding Fuel Energy Photons/sec

Template Fuel Burnup (MWd) Burnup (MWd) * (Ci) Invenlories(CI) Inventories(Ci) Group (bounding)

28488E-10 2,08028 4,16056 OOE+00 593E-07 1 19E-06 Avg MieV

7.5767E-03 2,08028 4,16056 OOOE+OO t 58E+01 3.15E+01 00150 6713E+14

24459E-05 2,080.28 4,16056 0 ODE+OO 5 09E-02 1 02E-01 00250 1.473E+14
Am-242m
Am-243 E.05 2,080 28 4,160 56 0 O0E+OO - 6 45E-02 It

E-04 2,080 28 4,160 56 0 O0E+OO 2 62E-01

.-06 2,080 28
3 8244E-05
4-101OE-03

4,160 56 0 OOE+00 5 54E-03
4,160.56 0 OOE+00 7.96E-02
4,1t6056 0 OOE+00 8.53E+OO
4,16056 .008E+OO - - 2.58E+03
4.160 56 0OOE+00 1.36E+03

1
I

0 0575 1.301E+14
0.0850 8 093E+13
01250 6 498E+13
0o50 6 877E+13
03750 3432E+13

';

Co-80 1241

Cs-134 6 545
Cs-135 1 975

OE+00
2 72E+03 0 5750 51680E+14

4.t60 56 I 8.22E-02 0 8500 1-OJ2E+14

I- Ca-37
Eu-454
Eu-155

2.08028 4,160 56 5 69E+03 1.14E+04 1 2500

2.08028 2 56E+02 S t3E+02

2,080 28 I OOE+ 00 6 5OE+0
I o4lc=-Pn1 0 00E+00 t65E+03

22500 4 196E+11
2 7500 3.804E 9
3-500 4 477E+08
5.0000 1 072E+05H-3 I 0531E-02 2,08028 4

1-129 7 1287E-07 2,08028 4

Kr-85 2 4955E-01 2,08028 4

Np-237 12121E-05 2,08028 4

Pa-231 I 1230E-09 2,08028 4

Pb-210 6 1636E-14 2,08028 4

1Pn-147 I 1302E+00 2,080 28 4
Pu-233 5 4826E-02 2,080 28 4

u-23 1 4056E-03 2.080 28 4

Pu-240 I 1536E-03 2,08028
Pu-241 42995E-01 2,08028

Pu-242 4 991OE-06 2,08028 A

Ra-226 2 4008E-13 2,08028

Ra-228 1 8220E-11 2,08028

-.160 56 0 OOE+00
,160.56 0 OOE+00
4.1 60 56 0 O0E+OO

2't

I 04E+03 7JD000 t12^34E+04

,160 56 0.(
1,160 56 Di(

S 04E-02 1 10000 1 416E+03

4 67E-06
2.56E-t1O

0 2 35E+03 4 70E+03
E+00O 1 14E+02

1,160 56 0 OOE+00 2 92E+00
1,160.56 0 0OE+OO 2 40E+00
1,160.56 0 00E+OO 8 94E+02
1,160 56 OOE+00 I 04E-02

t 79E+03
2 08E-02

I
4 99E-10 999E-10

i0 3 79E-08

FtU-106

i Sn-126
I Sr-9O

L1- Tc-99
I Th-229

Th-23C

E-0t 2,08028

1t2832E-05 2,08028

05 0.008+00 2 158+02
O 56 000E+00 2 67E-02
056 000E+00 251E-02I 2090E05

758E1-08
4.30E+02
5 34E-02
5 03E-02
1 07E+04
1 68E+00
322E-07

2 5646E+00 2;080 28 4,160 56 0 00E+00

4 0319E-04
S 7 7375E-11
I 122t1E-10

4,16056 I
4.16056 I
4,160.56
A16 fA 6

54E-07 5 08E-07

o fair 9RTh-232

U1-233

U-234

U-235

2 z~u~uza "4.160
0 4496E-08 9 92E-08

2 98E-04 5 968E44 _ ._2,080.28 4.160 f
2,080.28 4,160 56 0 00E+00 8 72E-04

A liso r 4t6056 0 00E+00 1 42E-04
t 74E-031' Thermal Prrwer2 85-0 omna Hel ondn

zuOU zo 8 40E-03]
2.08028 4;160 56 0 00E+00 - 420E-03

Ntomineal Heatt Bourntrlg
Output Heat Output
(Watts) (Watts)
1.36E+02 2.73E+02
_oa .0. 1

.7 6577F06 2,0028
*= ,; > { < = w _ _ _ _

1 3575E-05 2.080 28
=-08 2,080 28
+00 2,080 28

00 2 54E-02 1.99E-02 2 54E-02

60 56 0 00E+00 2.82E-02 5 65E-02

00 1 70E-03 1.65E-03 1.70E-03

60 56 0 00E+00 5,348.03 1.078+04
- 7.41E+03 1.48E+04

_,e~9f-z

ITotal T otal

uclides

_I .

I emp-aeauin ou-,...
Froe

Reactor Moderator LW AND U 2

Fuel Claddi s
BOL MM Constituents

SOL Enrichrment % 70 00

IBurnup Summary (M7Wd)i

t I I
RB.-a In. Parameter Di>ferences:

U Y Do I D E

I j to100

t_ _ --- _- C+--.
-

Basis Ior bunrup used In estimate:

Neati buup calculated toi tie heay i nemm srss destroyed

Boundrig bupf asmined ti be bce rtirnal buanup
NoHmnal e

Boundinqg
792.76 2.08

- 4,16

Checks '---I
Estiend Bumnupl

Bunmup Uulltiplir Gbten Bumup Estimated EOL HM/Gtven EOL HM
1 -Ij~

React 0 3c r2a G I

1 t, Bolundz i .7s
6 Ractor "~dow.n. core re roval storage, sh pping of Other dabe rrfi rmn£V #kt inariaion rceased for tuW

1W

'Total bumnp for anl fuel assodated whI this woiakheet must be divided by WOX heavy metal mass to get apedic bumup values (MWd&lTl

March2003
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Fuel Radionuclide Inventory Worksheet -
L Fud and Ternplate Intiorm

Fuel Name TPIGA (FLIP) TEXAS AMM - DAMAGED
SNF ID 9. 844

Fuel Units & Descr: S- ELEMENT
Heavy Metal Mass BOL=0879k% EOL08121g
ROD Storage Site INEEL

'Fuel decay start date: 2035
Estimates as of. 2010

Template TRIGA-FUP (LWAJ-Znx. SST. 60bt0o0I U)
'Tempate Burnup(MWd): 66.52

Template SOL Heavy Metal Mass (MT): 0 000196
Temislate Decay Timer 5 ears

Estimaled
Canister usage

18sx10'
005

H. Estimatevs) , 4 l m X. X, b Y. Ye I Gamma Sources

- I Photon - Total -
CWMWd From Nominal Boundtng Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec

Radionuclide Template Fuel Bumup(MWd) Bumup(MWd)' (Ci) Inventories(C) Inventones(Ci) Gn
Ac-227 2 8488E-10 6368 12736 0 OOE+00 I 81E-08 363E-08 I Avg
Am-241 7 5767E-03 6368 127.36 ODOE+00 482E-01 9 65E-01 00
Am-242m 24459E-05 6368 127.36 0 OOE+00 1 56E-03 3 11E-03 I oc

oup (boundinm)

127 38 0 00E+00 1 97E-03 3 95E-03 I 00375 3989E+12

Cm-243 3 8244E-05 63 68 1273

E-03 1 60E-02
E-04 3 39E-04
E-03 4 87E-03
E-01 522E-01
+01 1 58E+02
+01 8.34E+01

_ 0 0575 3 981 Et12

Cm-244 4 1010E-03 63 68 127.36 0 OOE+00
CO-60 1.2410E+00 63 68 127.36 0 ooE+00 7 90E

0o085 2477E+12
01250 1 989E+12
02250 2 105E+12
0 3750 1 050E+12
0 5750 1 739E+13
0 8500 3 189E+12
1t2500 1t225E+13

CIs-134 W b6 lie-lb uOuOO+UU 417E:
Cs-135 9753E-05 6368 127.36 0 OOE+00 1 26E-03 2.52E-03
Cs-137 7375E+0O 63.68 127.36 00 O+00 1 74E-02 349E+02

127 36 0 OOE+00 7 85E+00 1.57E+01 17500 1 r39E+10 �

3 38E+00 6 75E+00 22500 1284E+10
f OiE+02 2 7500 1 64E+08

H-3 1 0531 E-( 34E+00
1-129 7 1287E-07 63 68

35000 1.370E+07
50000 32a3E+03 L,.Kr-85 2 4955E-01 63 68 127 36 0 OOE+00

Np-237 12121E-05 6368 12736 0OOE+00 772E-04
127 36 0 OOE+OO 7.15E-08 1 43E-07

7 36 0 0DE+00 3 92E-12 7 85E-12
1 44E+02

Pu-238 5 4826E-02 LPu-239 1 4056E-03 634
6 +00

Pu-240 1 1536E-03 63 68 127 38 0 00E+00
Pu-241 4 2995E-01 63 68 127 36 000E+00 2 74E+01 5 48E+01
Pu-242 4 9910E-06 63 68 127 36 000GE+00 3.18E-04 6 36E-04
Ra-226 2 4008E-1 3 63 68 127 36 000DE+00 1.53E-11 3 306E-11I
Ra-228 18220E-11 6368 127.36 000E+00 1 16E-09 2 32E-09
Ru-106 I 03431E-01 63 68 112735 0 00E+00 6 59E+00 I 32E1+011
Se-79 1m2S32E-05 63 68 127.3e 0 00E+00 c17E 04 1 63E-03
Sn-126 1209E0E5 63 68 127.36 000OE+O0 7 70E-04 1 54E-03
Sr-90 2 5646E+CO 63 68 127.36 000OE+O0 I 63E+02 3.27E+02
Tc-99 4 0319E-04 63 68 127.36 0 00E+O0 2 57E-02 5 13E-02
Tb-22 7.7375E-11 63 68 127.36 000OE+00 4 93E-09 9815E-09
Th-230 1.22t11E-1 0 63.68 127.36 000OE+00 7 781E-09 I156E-08
Th-232 2.3842E-1F 6368 127.36 aOE+00 t52Et09 3f04E-9
Ti-208 t 4313E-07 63 68 127.36 000OE+00 91tIE-06 1 82E-05
U-232 4.1927E 07 63 68 127.36 0 00E+00 2 67E-05 S 34E-05
UI233 6 8491 E-08 63 68 127 36 000OE+00 4 36E-06 8 72E-06
U-234 2 0189E-06 63S68 127 36 000DE+00 I 29E-04 2.57EO
U-235 -26572E-06 63 68 0 00 1 33E-03 I 16E-03 t3E4
U-236 t 3575E-05 63 68 127 36 0 00E+00 8 64E-04 I.34
U-238 -2.2698E-08 63 68 O 00 8 87E-05 8 73E-05 8 87E-05
Y-90 2 5646E+00 63 68 127 36 0 00E+00 I 63E+02 327+0
Other Radionucbldes 2.27E+02 4 54+0
IIL Tepate Sdeca Summary, Burnuip Simurv, aind Cbecks,'- -, r ~-s>9
Template Seiectuon Summary

From YFD Used Basis fo Parameter Drhzerences:
Reector Moderator- LW AND U ZHC HYDRIDE LW AND U ZIHC HYDRIDE

Fuel Claddng SST SST
BOL HM Constituents U U

SOL Enrichment % 69 96587031 60 to 100

Burnup Summary_(MWd_ _ Basis for burnup used in estimate:
From SFD Estimated

Nomn [ 24 81 63 68 NwrkW tummp Cauated tim Fe heaq metal mam destryed
Bound ng F 1  

127 36 Bmid"g tbus assured to be taice mn tmhp

Cbecks

Estimaed Surnupf
[un oun A Muilj GEien Burmup Estimated EOL HM/Giv EOL H0 M

Nominal 0 21 2 6 1ol
Boounding 0 43

Thermal Ponver
Nomrnal Heat Bounding

Output Heat Output
(Watts) I - (Watts)
41.E+00 853E+00

Total Total

U
F -.

,I

Reactor shutdownr core removal storage, shipping or otmer date corfmTsng that irradaton ceased tor tuel

'Total burmup tor at bad assooated with ties worksheet mrust be dvided by B0L heavy metal mass to get spectic bumeutp values (MWdMT)
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