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Fuel Radionuclide Inventory Worksheet

4. Fuel and Template Information .., ; Estimated
Fuel Name: AMERICIUM TAR( "Fuel decay start date: 1970 Canister ysage:
SNFID#: 776 Estimates as of: 2030 HIC
Fuet Unhts & Desct: 12 - SCRAP Yemplate: FFTF (FAST, SST, 10t 30%, Pud U} f 300 ]
Heavy Metal Mass: BOL=0.078kg; EOLa0.074kg *Template Burnup(MWd): 50112
ROD Storage Site: HANFORD Temptate BOL Hoavy Metal Mass (MT): 0.0329181
— Template Decay Thne: 50 ysars
11, Estimates -, . [ X Xo b Yo } 3 Gamma Sources
: . . ) ) Photon Total
CiMWd From . Nominat Bounding Fuel  mitiaf Activity  Nominal Fuel Bounding Fuel |  Energy *  Photons/sec
Radionuclide " Template - Fuel Bumup (MWJ)' Bumup (MWd)® . {CD) . . Inventories{(Cl) inventories(Cl) Group (bounding)
Ac-227 9.4369€-12 3.59 7.19 0.00E+00 .39E-11 6.78E-11 Avg. MeV
Am-241 1.1078E-01 3.59 7.19 1.50E-01 . 48E-01 9.47E-01 0.0150 2441E+11
‘Am-242m 1.7940E-03 .59 7.19 D.00E +00 .45E-03 1.20E-02 0.0250 3.065E+10
Am-243 1.0724E-04 3.59 7.19 ).57E+00 9.57E+00 9.57€+00 0.0375 5.783E+10
C-14 2.5942E-05 . .59 71 0.00E+00 ). RE-05 1.86E-04 0.0575 4.042E+10
C-36 3.4243E-10 3.59 7.19 0.00E+00 1.23E-09 .4GE-09 0.0850 2.228E491
Cm-243 2.8217E-04 3.59 7.19 0.00E+00 1.01E-03 .03E-03 01250 1.312E+10
Cm-244 7.7027E-04 3.59 7.19 ).00E+00 2.77EL3 L S4E-03 02250 1.350E+10
Co-80 S011E-04 .59 7.19 ).00E+00 4.68E-04 3.35E-04 0.3750 5.783E+038
Cs-134 1.2851E-07 3.59 7.19 ).00E+00 4.65E-07 ).31E-07 05750 2449E411
Cs-135 4.7633E-05 .59 AL 0.00E+00 1.71E-04 343E-04 0.8500 1.280E+00
Cs-137 9.3351E6-01 3.59 7. 0.00E+00 3.35E+00 6.71E+00 12500 7.576E+08
Eu-154 2.6341E-03 .59 7. 0.00E+00 9.47E-03 1.89E-02 1.7500 S.488E+07
Eu-155 4.0968E-04 .50 7.18 0.00E+00 ATE-Q3 - 2.94E-03 22500 4.208E+03
Fe-55 2.5543E07 3.59 7.19 0.00E+00 9.18E-07 1.84E-06 2.7500 1.026E+05
H-3 1.2053€-03 .59 7.1 0.00E+00 4.33E-03 3.665E-03 3.5000 S.082E402
-129 1.2891E-06 .59 7.9 0.00E+00 4.83E-06 .26E-06 5.0000 25035402
Kr-85 7.0043E-03 3.59 74 0.00E+00 2.52E-02 5.03E-02 7.0000 2.760E+0
Np-237 4.3622E 06 .59 7.18 0.00E+00 1.57€-05 .13E-05 11.0000 3.093E+00
Pa-231 .6733E-11 3.59 7.18 .0CE +00 6.01E-11 1.20E-10
Pb-210 6.0684E-12 .59 7.19 .00E+00 2.18E-11 4.36E-11
Pm-147 1315E-05 3.59 7.19 .00E+00 4.07€-05 8.13E05
Pu-238 6.1482€-03 3.59 7.19 ).00E+00 ) 21E-02 4.42E-02
Pu-239 =3.5520€-02 359 0.00 23E+00 A1E400 1.23E+00
Pu-240 2.0590£-02 59 7.19 B.27E-01 7.01E-01 7.75E-01
Pu-241 -2.0307E+00 .59 D.00 2.82€+01 2.00E+01 2.82€+01
Pu-242 1.1252£-05 3.59 7.19 .67E-04 2.08E-04 248604
Ra-226 1.6601E-11 .59 7.19 .00E+00 5.97E-1 A8E-10
Ra-228 3.7077E-16 .59 7.19 .00E+00 | 33E-15 2.66E-15
Ru-106 3.3126E-14 .59 7.1 ).COE+00 19E-13 2 36E-13
Se-79 1.0117E-06 3.59 7.18 .00E+00 3.84E-05 27E-05
Sn-126 4.3902E05 59 7.18 0.00E+00 1.58€-04 3.16E-04
Sr-90 .2926E-01 .59 7.19 0.00E+00 1.18E+00 2.37E400
Tc99 3.0412E-04 .50 7.18 .00E+00 1.42E-03 283603
Th-229 .6957E-12 359 7.19 .00E+00 33E-11 2.66E~11
Th-230 1.6942£-09 .59 A ).00E+00 8.09E-09 1.22E08 N
Th-232 4.6236€-16 359 7.1 .00E+00 8GE-15 3.32E-15
TH208 4.0390E-07 359 7. .00E+00 ASE-06 2.90E-06
U-232 1.0841E-06 3.59 7.19 0.00E+00 3.93E-06 7.86E-06 Thermal Power
U-233 8.1218E-10 3.59 7.19 0.00E+00 2.92E-09 .84E-08 _ InNominal Heat - Bounding
U-234 5.3101E-06 .59 7.19 0.00E+00 B1EQS . 3.82E05 - Output - Heat Output
U-235 5.7647E-09 3.59 0.00 2. 53E07 22907 2.53E-07 Watts) - [Watts)
U-236 21272607 3.59 7.19 0.00E+00 7.84E-07 1.53E-06 4.08E-01 4.82E-01
U-238 -1.7814E-07 359 0.00 1.85E-05 1.78E-05 85E-05 Totat Total
Y-90 8.2926E-01 359 7.19 0.00E+00 1.18E+00 2.37E+00
Other Radionuchides 3.46E+00 8.91E+00
L Template Selection S v, Bornup Sammary; and Checks e i, ;
Template § i ary : .
From SFD Used Basis for P Diff
R '] 4 FAST FAST [Fhis Tomplate was wsod for the following reasons:
Fue! Ctadding: ALUM SST el maiches on al paramedters @xcept enrichment (unknown) and dadding (SST s conservalive).
BOL KK Constit PusndU PuandU .
BOL %: 1010 30
[Bumnup Summary (W) - ~ {Basis for burnup used in estimate:
! From SFD [ ]
Nominat:| 3.55]Normina! tumup calculdied from the heavy metal mess destroyed.
Sounding:| 7.49]Bounding bumup sssumed 10 be tics wominal bummup.
Estimated Burnup/ ,
Bumup Multiplier Given Burup Estimated EOL HMWGiven EOL HM
Nominat{ (X
Bounding:{ 061
*Reactor core storage, shipping or other dats confirming that iadiation ceasad lor fuel.
*Total burmp for at fuel ciated with this et must be dvided by BOL heavy metal mass to get specific bumup values (MWdMT).
DOE/SNF/REP-078 March 2003
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Fuel Radionuclide inventory Worksheet

. RN Estimated
Fuel Name: CALVERT CUIFFS 1 "Fuel decsy start date: 1980 Canister
SNEF 1D #: 307 Estimates as of: 2030 18°x1S"
Fuel Units & Descr: 2- 14 X 14 ROD ARRAY Tempiate: PWR (Light Water, Zirc. 0 10 5%, U}
Heavy Metal Mass: BOL=772kg: EOL=675.9kg *Template Burnup(MWd): 61.92
ROD Storage Site: HANFORD Tomplate BOL Heavy Metal Mass (MT): 0.00176911
Templats Decay Time: 50 years
I1, Estimates: . i < m Xa X b ¥n Yo Gamma Sources
i . : : Photon - Total
CUMWd From Nominal Bounding Fuel fnitial Activity NominaslFuel BoundingFuel | Energy  Photons/see
Radionuclide _Template __ Fuel Burnup (MWd)' Bumup uwa)® __ (CD) ries(C) inventories(Cl) | Group __(bounding)
Ac-227 1.0733E-09 91,388.55 182,773.11 .00E +00 9.81E-06 1.96E-04 Avg, MeV
Am-241 4751E-01 91,388.55 182,773.11 .00E +00 1.35E+04 2.70E+04 0.0150 6.955E+15
Am-242m 2.6809E-04 91,386.55 182,773.11 .00E+00 2.45E+01 4.90E+01 0.0250 1.394E415
Am-243 6.2484E-04 ,386.55 182,773.11 0.00E+00 5.71E+01 1.14E402 0.0378 1.313E+15
C-14 4.7820E-05 .388.55 182,773.11 0.00E+00 4.37E+00 8.74E400 0.0575 16436415
C36 8.0297€-07 /386.55 182,773.11 0.00E+00 7.34E-02 1.47E-01 0.0850 7679E414
Cm-243 1.7426E-04 1,386.55 182,773.11 0.00E+00 59E+01 3.18E+01 0.1250 5.109E414
Cm-244 2.7616E-02 91,388.55 182,773.11 0.00E+00 2.52E+03 5.05E+03 0.2250 6.556E+14
Co-60 3.5610E-04 31,388.55 182,773, 0.00E+00 3.25E401 8.51E+01 0.3750 28316414
Cs-134 2.6260E-07 91,388.55 182,773, D.00E +00 2.40E-02 4.80E-02 0.5750 6.667E+15
Cs-135 4433E-05 91,386.55 182,773.1 0.00E+00 L32E+00 2.64E+00 0.8500 6.510E¢13
Cs-137 9.8870E-01 1,388.56 182,773.11 0.00E+00 9.04E+04 1.81E+08 1.2500 4.143E413
Eu-154 6.0320E-03 31,388.55 182,773.11 0.00E+00 5.51€402 1.10E+03 1.7500 18216412
Eu-155 2.1770E-04 1,386.55 182.773.11 0.00E+00 1.99E+01 3.98E+01 2.2500 2.903E+08
Fe-55 7.9206E07 21,336.56 182,773.11 0.00E+00 7.25E-02 1.45€-01 2.7500 1.055E+08
H3 8.5486E-03 31,386.55 82,773.11 0.00E+(0 8.18E+02 1.64E+03 3.5000 7.527E+07
129 9.8288E-07 31,388.56 82,773.11 0.00E+00 8.98E-02 1.80E-01 5.0000 3217E+07
Kr-85 1.0707E-02 1,388.55 82,773.11 0.00E+00 9.79E+02 1.96E+03 7.0000 3.706E+06
Np-237 1.1927E-05 91,386.56 82,773.11 0.00E+00 1.09E+00 2.13E+00 11.0000 42556408
Pa-231 1.4703E-09 91,388.56 182,773.11 0.00E+00 1.34E-04 2.69E-04
Pb-210 6828E-10 91,386.55 182,773.11 0.00E+00 1.54E-05 3.08E-05
Pm-147 6.9606E-08 1,386.55 182,773.11 .00E+00 8.36E-01 1.27E+00
Pu-238 6.6263E-02 91,388.55 182,773.11 .00E+00 6.06E+03 21E+04
Pu-239 1.1618E-02 91,386.55 182,773.11 .00E +00 1.06E403 2.12E+03
40 1.5142E02 51,386.55 182,773.11 .00E+00 1.38E403 2.77€+03
41 4.3766E-01 D1,386.55 82,773 0.00E+00 4.00E+04 8.00E+04
Pu-242 6.4260E-05 P1,386.55 82,773.1 .00E+00 5.87E+00 1.17E+01
Ra-226 3.8501E-10 ,386.55 82,773. .00E+00 3.52E-06 7.04E-05
Ra-228 5.2055E-12 ,386.58 182,773.11 ).00E+00 4.84E07 9.68E-07
Ru-106 2.0413E-14 31,386.55 182,773.11 ).00E +00 1.87E-08 3.73E-00
5e-78 1.2376E-05 )1,388.55 182,773.11 .00E +00 1.13E+00 2.26E+00
Sn-126 25210E-05 31,388.58 182,773.11 0.00E+00 2.30E+00 4.81E+00
5r-90 6.4163E-01 21,388.55 182,773.11 .00€+00 5.86E+04 1.17E405
Tc-99 3.9357E-04 1,386.55 182,773.1 .00E +00 3.60E+01 7.19E+0%
Th-229 1.5644E-10 1,386.55 82,773.1 .00E+00 .43E-05 2.86E-05
Th-230 2.7972E-08 91,388.55 82,773.1 .00E+00 2.56E-03 5.11€-03
Th232 5.3006E-12 91,386.55 82,7731 .00E +00 4.85€-07 9.69E-07
TH208 513607 91,386.55 82,773.11 0.00E+00 1.38E-02 2.77€-02
U-232 4.1005E-07 91,336.58 182,773.11 0.00E+00 3.75E-02 7.49E-G2 Thermal Power
U233 2.5856E-08 91,386.55 182,773.11 0.00E+00 2.36E03 4.73€-03 Nominal Heat . Bounding
U234 5.2665E-05 91,386.55 182,773.11 0.00E +00 4.81E+00 9.63E+400 Output ~ Heat Outpat
U-235 -1.4487€-08 91,386.55 0.00 5.00E-02 0.00E+00 5.00E-02 atts} atts!
U-236 7.5888E-08 91,388.55 182,773.11 0.00E+00 6.94E-01 1.39E+00 1.85E403 3318403
U-238 -2.6129E07 91,388.55 0.00 2.52€-01 2. 28E-01 2.526-01 Total Total
Y-90 6.4180E-01 91,388.55 182,773.11 0.00E+00 .B7E+04 1.17E+05
Other Radionuclides 3. 71E+04 1.74E405
JIL Template Selection S ry, Burnup Sanmmary, and Checks
[Template Selection Summary C 1
From SFD Used |Basis tor Parameter Differences:
Reactor Mk UGHT WATER LIGHT WATER
Fuel Cladding:{ ZIRC ZIRC
BOL HM ConstRtuents: [1] u
BOL Envichment %: 3 0ws
[Burnip Summary (MWAY' 1Basis ford p used In .
From SFD | Esth d ]
Nominaki 32,848.60] 91,388.55Nominal bumup calculated Srom the heavy metal mase desvoyed.
Bounding] 33.041.80] 182.773.11 Dbumup assumed 1 be beice nominal bumup.
[Checks
Estimated Bumup!
- p Multiofier Given Bumup Estimated EOL HW/Given EOL HM
Nominak:| 3. 279
Bounding:} 6.78] 5.5
"Reactor shukdown, cors femoval, storage, shipping or other date confirming thal iradiation ceased for fuel.
*Fotal bumup for all fusl with this worksheet must be divided by BOL heavy metal mass to pet specific bumup values (MWA/MT).
DOE/SNF/REP-078 March 2003
Revision 0 Page D4 of D-585
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Estimated
Fuel Name: COOPER NUCLEAR Fue! decay start date: 1962 Canister usage:
SNF 1D #: 308 Estimates ss of: 2030 18°x15'
Fuel Unks & Descr: 2 -7 X 7 ROD ARRAY Template: PWR (Light Waker, Zirc, 0 %0 5%, U)
Hoavy Metat Mass: BOLa370kg: EOL=368.2kg emplate Burnup(MWd): 8192
ROD Storage Site: HANFORD Template BOL Heavy Meta! Mass (MT): 0.00176311
Yempiate Decay Time: 35 years
1. Estimates m Xp X b A Yo Gamma Sources
S . : - o Photon Total
. CMMwWd From - Nominal - Bounding Fuel nitial Activity  Nominal Fuel . Bounding Fuel Energy ' Photons/sec
Radionuclide Template ~ * Fuel Burnup (Mwd)' Bumup awd)’ {C) ries(C) - v rles(Ci) | Group - (bounding)
Ac-227 8.7758E-10 10,273.05 10.378.50 0.00E+00 D.02E-06 D.11E-06 Avg. MeV —
Am-241 1.4352E-01 * 10,273.08 10,378.50 0.00E+00 47E+03 M9E+03 0.0150 6.584E+14
Am-242m 2.8698E-04 10.273.08 0,378.50 0.00E+00 2.95E400 2.98E+400 0.0250 1.126E414
Am-243 6.2565E-04 0,273.05 0.378.50 0.00E+00 6.43E+00 6.49E+00 0.0375 1.074E+14
C-14 4.7T901E-05 10,273.05 0,378.50 0.00E+00 4.926-01 4.97E-01 0.0575 1241E+14
CH36 8.0297E-07 10,273.05 10,378.50 0.00E+00 B.256-03 8.336-03 0.0850 6.248E+13
Cm-243 2.5081E-04 10,273.05 10,378.50 0.00E+00 LS8E+00 .60E+00 0.1250 4.338E413
Cm-244 4.9015E-02 10.273.05 0,378.50 0.00E+00 . O4E+02 .09E+02 02250 5.358E+13
Co-60 2.5581E-03 10.273.05 0,378.50 D.00E+00 2.63E40 .65E+01 0.3750 2.304E+13
Cs-134 4.0536E-05 10.273.05 0,378.50 0.00E+00 4.16E-01 4.21E-01 0.5750 5.359E+14
Cs-135 1.4433€-05 10,273.05 10,378.50 0.00E+00 1.48E-01 1.50E-01 0.8500 7A413E+12
Cs-137 1.3979E+00 10,273.05 10,378.50 .00E+00 1.44E+04 ASE+04 12500 7282E412
Eu-154 2.0203E-02 10,273.05 10,378.50 0.00E+00 2.08E+02 2.10E+02 17500 21B1E+411
_Eu-155 1.7684E-03 10,273.05 10,378.50 .00E+00 1.82E+01 B4E+01 2.2500 3511E+07
Fe-55 4.3136E-05 10.273.05 10,378.50 0.00E+00 4.43E-01 4.48E-01 2.7500 7194E407
H-3 2.0769E-02 10.273.05 40,378.50 0.00E+00 2.13E+02 2.16E402 35000 7.408E406
-129 9.8288E-07 10,273.05 10,378.50 0.00E+00 1.01E-02 1.02E-02 5.0000 3.167E+406
Kr-85 2.8214E-02 10,273.05 0,378.50 .00E+00 2.90E+02 2.93E+02 2.0000 3.851E+05
A21BE-05 0,273.05 10,378.50 .00E+00 1.15E-01 1.16E-01 11.0000 4.193E+04
Pa-231 1.3036E-09 10,273.05 10,378.50 .00E+00 1.34E-05 135605
PO-210 3.5078E-11 10,273.05 0,378.50 0.00E +00 3 74E-07 B.83E-07
Pm-147 3.6531E-04 10.273.05 10,378.50 ).00E+00 3.75E+00 3.79E+00
Pu-238 7.4564E-02 ,273.05 - 10,378.50 O0E+00 7.66E+02 7.74E402
Pu-239 1.1623E-02 10,273.05 10,378.50 .00E+00 1.19E+02 21E+02
Pu-240 5132E-02 10.273.05 10,378.50 .0CE+00 1.55E+02 S7TE+02
Pu-241 .0036E-01 10,273.05 ,378.50 ).00E+00 9.25E+03 9.34E+03
Pu-242 3.4260E-05 10.273.05 10,378.50 ).00E+00 .60E-01 .67E-01
Ra226 2 2804E-10 0,273.05 0,378.50 .00E+00  34E 06 .37€-06
Ra-228 5.2713E-12__. 10,273.05 10,378.50 .00E +00 A2E-08 47E-08
Ru-106 5.1160E-10 10.273.05 10.378.50 .00E+00 6.28E-06 5.35E-06
Se-79 1.2377E-05 10,273.05 10,378.50 .00E+00 1.27-01 28E-01
Sn-126 2.52106-05 0,273.05 0,378.50 ).00E+00 2.59E-01 2. 62E 01
Sr-90 9.1667E-01 0,273.05 0,378.50 .00E+00 9.42E+03 9.51E+03
Tc-99 3.9357E-04 0,273.05 0,378.50 0.00E+00 4.0464+00 4.08E+00
Th-229 2057E-10 0.273.05 0,378.50 .00E+00 24E-06 1.25E-06
Th-230 2.1043E-08 10.273.05 10,378.50 .00E+00 2.16E-04 2.18E-04
Th-232 5.2972E-12 10,273.05 0,378.50 ).00E+00 5.44E-08 .50E-08
208 TATAED7 10,273.05 0,378.50 D.00E+00 . 1.80E-03 BIE-03
U-232 4.73968E-07 10,273.05 10,378.50 0.00E+00 4.87E-03 4.9CE03 Thermal Power
U233 2.5097E-08 10,273.05 10,378.50 0.00E+00 2.58E-04 2.606-04 Nominal Heat  Bounding
U234 5.0000E-05 10,273.05 10,378.50 0.00E+00 5. 14E-01 5.19€-01 Output Heat Output
U235 -1.44B89E-06 10,273.05 0.00 1.28E-02 0.00E+00 2BE-02 atts) | (Watts]
U-236 7.5824E-06 10,273.05 10,378.50 0.00E+00 7.79E-02 787E-02 2.35E+02 2.39E+02
U-238 -2.6129E-07 10,273.05 0.00 1.22E-01 1.20E-01 1.22E-01 Total Total
Y¥-80 9.1699E-01 10,273.05 10,378.50 0.00E+00 9.42E403 9.52E+03
Other Radionuciides 1.38E404 1.30E+04
| TRy T plate Selection S v; Burpup §
'F:mplate Selection Summary - -
From SFD Usod is for Parameter Differences:
[ Moderat LIGHT WATER LIGHT WATER
Fuet Ctadding:| ZIRC ZRC
BOL HM Consti 1] 1]
BOL Enrichment %: 18 [T
{Burup Summary (MWa)* |Basis for Bumup used in estimate:
From SFD | E I |
Nominal:] 10273.06] 1,711.71[Nominal bumup faken directy $om SFD (converted 1o MWd).
Bounding:| 10,378 50] 3,423 43]Bounding burup taken diractly S SFD (converted 1 MWK).
Checks
Estimated Burnup/
[ Muftiplier Given Bumup Estimated EOL NMW/Given EOL HM
L - 0.79 0.17] T
Bounding: 0.80 0.33]
*Reactor core ge, shipping or cther date confiming that imadiation ceased for fusl,
*Total bump for alt fuel with this worksheet must be divided by BOL heavy metal mass 1o get specific bumup values (MWA/MT).
DOE/SNF/REP-078 March 2003
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Fuel Radionuclide Inventory Worksheet

1. Fuel and Templaté Information 0008

Estimated

Fusl Name: FFTF-DFATDFA "Fuel decay stant date: Canister usage:
Estimates 28 of: 18°x15°
Fusl Unite & Deser: 261 - HEX ARRAY 217 ROD Template: FFTF (FAST, SST, 1010 30%, Pu& U) 5220 ]
Heavy Motal Mass: BOL=9083.087kg; EOL=8443.742kg *Template Burnup(MWd):
ROD Storage Site: HANFORD Template BOL Heavy Metal Mase (M7X
Template Decay Time:
1, Estimates . .- .77 m X ) Gamms Scurces
CUMWd From .. Nominal =~ BoundingFuel nitia) Activity  Nominal Fusl  Bounding Fuel Energy  Photons/sec
Radionuctide Template Fuel Burnup (MWd)® Bumup (MWd)® (ch Inventories(Cl) Inventories(Cl) Group {bounding)
Ac-227 6.1822E-12 638,157.18 37 0.00E+00 Avg. Me¥
Am-241 .1066E-01 638,157.18 37 7SE+04 00150 4.195E418
Am-242m 1.9247E-03 633.157.18 ,314.37 0.00E+00 0.0250 8.305E415
Am-243 1.0740E-04 633,157.18 ,276,314.37 0.00E+00 0.0378 96446415
C-14 2.6042E-05 638,157.18 1,276,314.37 0.00E+00 0.0575 9.658E415
CI-36 3.4243E-10__ 638,157.18 1,276,314.37 0.00E+00 0.0850 4.619E+15
Cm-243 4.0629€-04 638,157.18 1.276,314.37 0.00E+00 0.1250 3251E+15
Cm-244 1.6024E-03 638,157. 1,276,314.37 ).00E+00 0.2250 37286415
Co-60 3.4275€-03 538,157. 1,276,314.37 .00E +00 0.3750 - 1.616E+15
Cs-134 1.5566E-03 338,157.. 1.276,314.37 .00E+00 05750 6.547E+18
Cs-135 4.7693E-06 638,157. 1.276,314.37 ).00E+00 0.8500 6.840E+14
Cs-137 1.4007E+00 638,157. 276,314.37 ).00E+00 12500 8.187E+14
Ew-154 1.6184E-02 638,157.18 .276,314.37 .00E+00 1.7500 1.352E413
Eu-155 1.3774E-02 638,157.18 1,276,314.37 .00E+00 2.2500 37226400
Fe-55 3.8028E-04 638,157.18 1,2768,314.37 .00E+00 2.7500 21166410
H-3 3.8454E-03 638,157.18 276,314.37 0.00E+00 3.5000 1.077E+08
1129 1.2891E-08 638,157.18 ,276,314.37 0.00E+00 5.0000 3.728E+07
Kr-85 2.7848E-02 638,157.18 276,314.37 0.00E+00 7.0000 4251E+08
Np-237 3.7516E-08 638,157 ,276,314.37 0.00E+00 11.0000 4.862€405
Pa-231 1.2488E-11 638,157.1¢ 276,314.37______0.00E+00
Pb-210 2.4206E-12 638,157.1¢ ,276,314.37 .00E+00
Pm-147 1.5671E-02 638,157.1¢ 1,276,314.37 .00E+00
Pu-238 1.4877E-02 638,157.18 ,276,314.37 .00 +00
Pu-239 -3.5520E-02 538,157.18 0.00 1.44E+05
Pu-240 2.0690E-02 538,157.1 1,276,314.37 7.31E+04
Pu-24 -1.4799E+00 538,157.1 0.00 3.28E+08
Py-242 1.1252E-06 538,157.1 1,276.314.37 .96E+01
Ra-226 7.8524E-12 538,157.1 3,314.37 0.00E+00
Ra-228 2.4036E-16 638,157.18 ,314.37 0.00E+00
Ru-108 1.5066E-05 ©38,157.18 278,314.37 ).00E+00
Se-78 1.0127E-05 638.157.18 ,314.37 0.00E+00
Sn-126 4.3902E-05 538,157.18 4.37 .00E+00
Sr-90 5.0088E-01 638,157.1 4.37 ).00E+00
Tc-98 3.9412E-04 638,157. 4.37 .00E+00
Th-229 2.7219E-12 638,157, 4.37 0.00E+00
Th-230 LO441E-09 638,157, 1¢ 0.00E+00
Th232 3.1630€-18 638,157.18 4.37 0.00E+00
71208 4.6636E-07 638,157.1 .37 D.00E+00
U-232 1.2638E-06 638,157.18 0.00E+00 Thermal Power
U233 5.7451E-10 638,157.18 .00E+00 inal Heat B ™
U4 4.3044E-08 638.157.18 .00E+00 Output-  Heat Output
U-235 -7.7765E-00 638,157.18 2.95E-02 __(Watts) - (Watts)
U-236 1.8050E-07 638,157.18 0.00E+00 1.64E+08 2.69E+04
U-238 1.7914E07 638,157.18 2.15E+00 Totat Total
¥-90 5.0088E-01 638,157.18 0.00E+00
Other Radionuciides
TIL Template Selecti ¥ Burmip Summary, and Checks .-
[Template Selection Summary -
From SFD Used Basis for Parameter Differences:
R ok FAST FAST Toemptate was used for the following reasons:
| SST SST fusl maiches on all parameters excepl ervichment.
BOL Hi Constituents:] PuandU Puand U
BOL Envichment 0.71 10 %0 30
[Bumup Summary (MWd)* _ .. IBasis for burnup used in estimate:
From SFD o ]
635,816.10 638,157.18[Nominal bumup calculaied from the heavy metal mass desioyed.
1,362,463.07} 1,276.314.37[Boundieg bumup assumed 1o be twice nominal bump.
fChecks ;
Estimated Burnup/
Wi Given Estimated EOL HIW/Given EOL HM
06 o o
0.92] 0.94
‘Reactor J, storage, shipping or other date g that ceased for fuel,
Yotat bumup for alt fuel with this hoat must be divided by BOL heavy metal mass 10 got speciic bumesp values (MWAMT).
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Fuel Radionuchide Inventory Worksheet - - e

—

#. Enel and Template Informatio Estimated
Fuel Name: FFTF-DFA/TDFA PINS Fuel decay start date: 1992 Canister usage:
SNFID #: 323 Estimates as of: 2030 18°x15'
Fuel Unhs & Descr: 2763 - ROD Template: FFTF (FAST, SST, 1010 30%, Pu& U)
Heavy Metal Mass: BOL= ; EOL=443.987kg STempiate Burnup(MwWd): 5011.2
ROO Storage Ske: HANFORD Tempiate BOL Heavy Metal Mass (MT): 0.0329181
) Tempiste Decay Thme: 35 years
T Estimates .~ i m %, X b ¥n Yo Gamma Sources
: v : s . o - . R . Photon Totat
. .CWMWd From . Nominal . Bounding Fuel itial Activity Nominal Fuel . Bounding Fuel |  Energy  Photonsfsec
Radionuclide ___ Template . Fuel Burnup MWd)" ‘Bumup (MWd)'- - - (C) '~ iwentorles(Cl) lventoriesiCi) | Group ~_ {bounding)
Ac-227 6.1822E-12 31,146.44 69,045.35 ).00E+00 1.93E-07 4.27E-07 Avg. MeV
Am-241 1.1066E-01 31,146.44 69,045.35 ). 16E+02 4.36E+03 8.56E+03 00150 2268E+15
Am-242m 9247E-03 146.44 69,045.35 0.00E+00 5.89E+01 1.38E+02 0.0250 4A93E+14
Am-243 0740€-04 ,148.44 69.045.35 0.00E+00 3.35E+00 7.42E400 00375 6217E+14
C-14 2.6042E-05 1,145.44 69,045.35 0.00E+00 B.11E-01 .BOE+00 0.0575 5221E+14
CH36 3.4243E-10 1,146.44 69,045.35 ).00E+00 1.07E-05 2.36E-05 0.0850 24996414
Cm-243 4.0629E-04 1,146.44 69,045.35 0.00E+00 1.27E+01 2.81E+01 0.1250 1.759E+14
Cm-244 1.6024E-03 1,146.44 €9,045.35 0.00E+00 4.99E+01 1.11E+02 02250 2.017E+14
Co-60 3.4275E-03 1,146.44 89,045.35 0.00E+00 1.07E+02 2.37E+02 0.3750 B742E+13
Cs-134 1.5566E-03 1,146.44 69,045.35 0.00E+00 4.85E+01 O7E+02 0.5750 3542E415
Cs-135 4.7693E-05 31,146.44 69,045.35 ).00E+00 1.49E+00 3.29E+00 0.8500 3.700E+13
Cs-137 1.4007E+00 31,146.44 69,045.35 .0CE+00 4.36E+04 - 9.67E+04 1.2500 4A425E+13
Eu-154 1.6184E-02 1,146.44 69,045.35 0.00E+00 5.04E+02 12E+03 1.7500 1.002E+12
Eu-155 3TTAEL2 1,146.44 69,045.35 .O0E+00 4.29€+02 3.51E+02 22500 2012E408
Fe55 3.8028E-04 31,146.44 69,045.35 .00E+00 1.18E+01 .63E+01 27500 1.144E+08
H-3 3.8454E-03 1,146.44 69,045.35 * 0.00E+00 1.20E+02  86E+02 3.5000 6.753E+06
129 2891E-06 1,146.44 68,045.35 ).00E+00 4.00E-02 8.90E-02 5.0000 1.885E406
Kr-85 2.7843E-02 31,146.44 69,045.35 .00E+00 8.67E+02 1.95E4+03 7.0000 2 265E405
Np237 3.7516E-06 1,146.44 69,045.35 0.00E+00 1.A7E-01 2.59E-01 1.0000 2.5006404
Pa-231 - 1.2488E-14 . 31,14544 69,045.35 .00E+00 3.80E-07 3.62E-07
PD-210 2.4206E-12 1,146.44 69,045.35 ).00E+00 7.54E08 S7E07___|
Pm-147 1.5671E-02 346.44 69,045.35 0.00E+00 4.88E+02 1.08E+03
Pu-238 1.4877E-02 146.44 69,045.35 0.00E+00 4.83E402 1.03E+03
Pu-239 - -35520E-02 1,146.44 0.00 7.52€403 6.41E+03 7.52E+03
Pu-240 2 0G90E-02 1,145.44 69,045.35 3.82€+03 4ATE+03 5.26E403
Pu-241 -1.4799E+00 31,146.44 0.00 T2E+05 256405 . 72E+05
Pu-242 1.1252E-05 31,146.44 69,045.35 1.02E400 1.37E+00 — 1.B0E+00
Ra-226 7.8524E-12 31,146.44 68,045.35 0.00E+00 2 ASE07 5.42E-07
Ra-228 2.4086E-16 1,146.44 69,045.35 0.00E+00 .7.50E-12 1.66E-11
Ru-106 1.5066E-05 1,146.44 69,045.35 0.00E+00 4.69E-01 1.04E+00
Se-79 0127E-05 31,145.44 69,045.35 ).00E+00 3.15E-01 8.99E-01
Sn-126 4.3902E-05 31,146.44 69,045.35 ).00E+00 1.37E+00 .O3E+00
Sr-90 5.0088E-01 1,146.44 69,045.35 3 1.56E+04 3.46E+04
Tc-99 3.9412E-04 1,146.44 69,045.35 .00 +00 1.23€401 . 72E+01
Th-229 2.7219E-12 1,146.44 .00E+00 8.48E-08 BSE-07
Th-230 0441E-09 31,146.44 .00E+00 3.25E-05 7.21E-05
Th-232 3.1689E-16 31,146.44 0.00E+00 .87E-12 2.19E-11
TH208 4.6636E07 31,146.44 0.00E+00 ASE-02 3.22E-02 -
U232 1.2638E-06 31,145.44 0.00E+00 3.94E-02 8.73-02 Th | Power
U-233 5.7451E-10 1,146.44 0.00E+00 1.79E-05 3.97E-05 Nominal Heat . Bounding
U234 4.3044E-06 31,146.44 0.00E+00 1.34E-01 2.97E-01 Output .. Heat Output .
U-235 <7.7765E-00 1,146.44 S54E-03 130603 S4E03 _(Watts) '~ (Watts)
U-236 1.8050E-07 31,146.44 0.00E+00 6.62E-03 135602 827E+02 144E+03
U238 1.7914E07 31,146.44 112601 1.07E-01 2E-01 Total Total
¥-80 5.0088E-01 31,145.44 0.00E+00 1.56E+04 3.46E404
‘Other Radionuciides 4. 41E+04 9.78E+04
 Template Selection Surnmary, Burpup Suminary, and Checks ]
P 4 . i . .
From EFD Used |Basis for Parameter Differences:
[} -, FAST FAST Jthis Temptate was used for the foflowing seasons:
Fuet Cladding: §ST SST x onat excopt enichy
BOL HM Constituents: PuandU PuandV
BOL Enrichment %:| i 1010 30
Bumup Summary (MWd}* . " Basis for burnup used in estimate:
From $FD Estimated |
Nominatf 31,146.44 Nominad burup takon from SFD and converted 1o WG using BOLs475.182%)
Bounding:] $9.045.35]5ounding burnup taken from SFD and coverted to MWd using BOL=475.102kg
Checks -
Estimated Burnup/ .
Burmup Multiplier Given Burmup Estimated ZOL HMWGiven EOL M
Nominat| 043
Bounding:f 0.95
"Reactor core , storage. shipping or other gate confirming that iradiation ceasad for fuel.
*Total burmup for et fuel clated with this work must be divided by BOL heavy metal mass 10 get spacific bumup values (MW AMT).
DOE/SNF/REP-O78 March 2003
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Estimated
1992 Canister usage:
SNE 1D #: 220 Estimates as of: 2030 13°x18’
Fuel Units & Deser: 1645 - ROD Temptlate: FFTF (FAST, SST, 1010 30%, Pud ) Cei ]
Heavy Metal Mass: BOLs ; EOL=389.701kg ompiate Burnup(MWd): 50112
ROD Storage Site: HANFORD Tempiate BOL Heavy Metal Mass (MT): 0.0329181
Toempiate Decay Time: 35 voars -
IV, Estimates . ... m Xo X b ¥a Yo Gamma Sources
: R e o Photon Total
CUMWd From ~ Nominal Bounding Fusl pjtial Activity NominalFust  Bounding Fuel Energy  Photons/sec
Radionuctide Template Fusl Bumup (MWd)' Bumup (MW (C) - inventories{Cl) Inventories{Ci) Qroup {bounding)
Ac-227 6.1822E-12 27,338.13 60,603.1 0.00E+00 1.69E-07 3.75E-07 Avg. MeV
Am-241 1.1066E-01 27,338.13 60,603.11 8.04E+02 .83E+03 7.51E+03 0.0150 1.990E+15
Am-242m - 1.9247€-03 27,338.1% 60,603.11 0.00E+00 5.26E+01 1.17E+02 0.0250 3.943E414
Am-243 1.0740E-04 27,338.1 60,603.11 0.00E+00 2.94E+00 6.51E+00 0.0375 4.579E+14
C-14 2.6042E-05 27,338.13 60.603.11 D.00E+00 712601 1.58E+00 0.0578 4.582E414
C-36 3.4243E-10 27,338.13 60,603.11 ).00E+00 9.36E-08 2.08E-05 0.0850 2.193E+14
Cm243 4.0629€-04 27,338.13 60,603.11 ).00E+00 1.11E+01  46E+01 0.1250 1.543E414
Cm-244 1.6024E-03 27,338, 60,603.11 0.00E+00 4.38E+01 . 71E+01 02250 1.770E+ 14
Co-60 3.4275E03 27,338, 60,603.11 0.00E+00 9.37E+0' 2.08E+02 03750 7673E+13
Cs-134 1.5566E-03 27,3381 60.603.11 0.00E+00 4.26E+0 .43E401 0.5750 3109E+15
Cs-135 4.7693E-05 27,338. 60,603.11 0.00E+00 1.30E+00 . 89E+00 0.8500 3.248E413
Cs-137 1.4007€+00 7.338. 60,603.11 0.00E+00 3.83E+04 49E+04 1.2500 3.887E13
Eu-154 1.6184E-02 27,338, 60.603.11 0.00E+00 4.42E402 3.81E+02 1.7500 8.794E+ 11
Eu-155 1.3774E-02 27.338. 60.603.11 0.00E+00 3.77E+02 8.35E402 22500 1.766E+08
Fe-55 3.8028E-04 27,3381 50,603.11 0.00E+00 1.04E+01 2.30E+01 2.7500 1.005E409
H3 3.8454E-03 77.338.1 60.603.11 0.00E+00 1.05E402 2.33E+02 3.5000 §.050E+068
129 1.2891E-08 27,338, 60,603.11 0.00E+00 3.52E-02 7.81E-02 5.0000 1.742E408
Kr-85 2.7848E-02 27,338. 60,603.11 0.00E+00 7.61E+02 1.69E+03 7.0000 1.988E+05
Np-237 3.7516E06 27.338. 60,603.11 0.00E+00 1.03€-01 2.27E-01 11.0000 2273E+04
Pa-231 1.2488E- 27,338. 60,603.1 0.00E+00 3.41E-07 7.S7TE-07
PD-210 2.4206E-12 27,338.1: 60,803.11 ).00E+00 6.62E-08 1.47E-07
Pm-147 1.5671E-02 27,338.13 60,603.11 ).00E+00 4.28E+02 9.50E+02
Pu-238 1.4877E-02 27,338, 60,603.1 0.00E+00 4.07E+02 9.02E+02
Pu-239 -3.5520€-02 27.338. 0.00 6.60E+03 6.63E403 6.60E+03
Pu-240 2.0690E-02 27.338. 60,603.11 3.36E+03 3.92E+03 4.61E+03
Pu-241 - -1.4799E+00 27,338.1 0.00 S1E+05 1.10E+05 1.51E+06
Pu-242 1,1252E-06 27,338. 60,603.11 B.95E-01 1.20E+00 1.58E+00
Ra-226 7.8524E-12 27,338, 60,803.11 0.00E+00 2.15E-07 4.76E-07
Ra-228 2.4086E-16 27.338.1¢ 60,603.11 D.00E+00 8.58E-12 L46E-1
Ru-108 1.5066E-05 27,338.1¢ 60,603, 0.00E+00 4.12E-01 .13E-0
36-79 1.0127E-05 27,338.13 60,603. 0.00E+00 2.77E-09 .14E-01
5n-126 4.3902E-05 27.338.1 60,603. 0.00E+00 20E+00 2.66E+00
Sr-90 5.0088E-01 27,338.13 60,603.11 0.00E+00 1.37E+04 3.04E+04
Tc-99 3.9412E-04 27,338.1 60,603.11 0.00E+00 1.08E+01 2.39E+01
™-229 2.7219E-12 27,338.1 60.603. 1 0.00E+00 7.44E-08 1.65E-07
Th-230 1.0441E-09 27.338.1 60,603.11 0.00E+00 2.85E-058 6.33E-05
Th-232 3.1689E-16 27,3381 60.603.11 0.00E+00 8.66E-12 1.92E-11
T+208 . 4.6636E-07 27,338.13 60,603.1 0.00E+00 1.27E-0 2.83E-02
U232 1.2638E-06 27.338.13 60,603.11 0.00E+00 3.45E-02 7.66E-02 Thermal Powes
U-233 5.7451E-10 27.338.13 60,603.11 0.00E+00 1.57E-05 3.48E-05 Nominal Heat ' Bounding
U234 4.3044E-08 27.338.13 60,603.11 0.00E400 1.18E01 261E01___ | Output” - Heat Output
U-235 -7.7765E-08 27,338.13 0.00 1.36E-03 1.14E03 1.36E-03 (Watts). " (Watts)
U-238 1.8050E-07 27,338.13 60,603.11 0.0CE+00 4.93E03 1.09E-02 726E402 1.27E03
U-238 -1.7914EQ7 27,338.13 0.0 9.87E-02 9.38E-02 9.87E-02 Total Total
Y-90 5.0088E-01 27,338.13 60,603.11 0.00E+00 1.37E+04 3.04E+04
3.87E+04 8.59 +04
From SFD__ Used IBasis for Parameter Differences:
R » FAST FAST {Twis Tompiate was used for the following reasons:
Fuel Cladding:| SST SST i tuel mnaiches on all parameters except enrichment (unknown).
BOL HM Constit Pyandl PuandU 1
BOL Enrichmont %] 10 10 30 1
IBumup Summary (MWd)* |Basis for bumup used in
From SFD Estimated :
Nominatf 27,338.13Nominal bumup taken from SFD and converied 1o MW using BOL=417.00kg
Bounding:} 90.803.11]Bounding bumup taken from SFD and comveriad 1 MWW using BOL=417.004y
[Checks
Estimated Burnupy |
[ Bumup Multiper | Given Bumip Estimated EOL HWGiven EOL His
inat{ 0.43|
Bounding:| 0.95]
'Reactor core J, storage, shipping o other date confirming that ivadiation ceased for fuel.
rotal busmwp for all fual associated with this worksheet must be divided by BOL heavy setal mass 1 get specific burnup values (MW@/MT).
DOE/SNF/REP-078 March 2003
Revision 0 Page D-8 of D-588
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Fue! Radionuclide Inventory Worksheet

Estimated

Fues Name: FFTF-TFA PINS (AC-3) *Fuel decay start dote: 1992 Canister usage:
EHF IO &: 1046 Estimstes as of: 2030 16°x15’
Fuel Units & Descr: 72 - ROD _Template: FFTF (FAST, SST, 10 t0.30%. Pu & U} C e 1
Heavy Metal Mass: BOLs  ; EOL=8.878kg emplate Bumup(MWd): 50112
ROD Storage Site: HANFORD Temptate BOL Heavy Metal Mass (MT): 00329181
o Template Decay Thne: - 35 years
I, Estimates ., m . . Xp Xy b Yo . N - Gamma Sources
CUMWd From . - - Nominal Bounding Fuel mnitial Activity - Nominal Fuel - Bounding Fuel § - Energy . Photons/sec
Radionuckde " Template ' Fuel Bumup (MWd)® Bumup MWg)® - h - Inveniories(Ci) inventories(Ci) § - Group (bounding)
Ac-227 : 6.1822E-12 634.54 787.70 0.00E+00 3.82E-09 4.87E09 Avg. MeV
Am-241 1.1066E-01 634.54 787.70 1.83E+01 8.86E401 1.06E+02 00150 2.630E+13
Am-242m - 1.8247E08 634.54 787.70 ).00E+00 1.22E+00 1.52E+00 0.0250 5.133E+12
Am-243 1.0740E-04 534.54 787.70 .00E+00 5.81E-02 .46E-02 0.0375 -6453E412
C-14 2.6042E-05 634.54 767.70 .00E+00 65E-02 O5E-02 0.0575 6.066E+12
G136 3.4243E-10 634.54 767.70 .00E+00 217E-07 2.70E07 0.0850 2851E+12
Cm-243 4.0629E-04 634.54 787,70 .__0.00E+00 2.58E-01 3.20E-01 0.1250 2.007E+12
Cm-244 1.6024E-03 634.54 787.70 ).00E +00 02E4+00 26E+00 02250 2.301E+12
Co-60 34275603 634.54 787.70 0.00E+00 2.17E+00 2.70E+0C 0.3750 9.675E+11
Cs-134 1.5566E-03 . 634.54 787.70 0.00E+00 9.88E-01 1.23E400 0.5750 4040E+13
Cs-135 4.7633E05 634.54 787.70 0.00E+00 3.03E-02 3.76E-02 0.8500 4.222E 411
Cs-137 1.4007E+00 634.5 787.70 0.00E+00 B.89E+02 1.10E+03 1.2500 5.053E+11
Fu-154 1.6184E-02 634.54 787.70 0.00E+00 JO3E+01 1.27E+01 1.7500 1.943E410
Eu-155 3774E02 634.54 787.70 ).00E+00 8.74E+00 1.00E+01 22500 2 3326406
Fe-55 3.8028E-04 634.54 787.70 .00E+00 2.41E-01 3.00E-01 2.7500 1.908E+07
H3 3.8454E03 63454 787.70 ).00E+00 2.44E+00 3.03E+00 3.5000 8.405E+04
129 2851E-06 53 767.70 0.00E+00 8.18E-04 1.02€-63 5.0000 3.046E+04
Kr-85 2.7848E-02 334.54 - _787.70 0.00E+00 .77E+O1 2.19E+01 7.0000 3.473E403
237 3.7516E-06 634.54 787.70 0.00E+00 2.38E-03 . 9GE-03 11.0000 SIT2E02
Pa-231 2488E-11 34 787.70 0.00E+00 7.92E-09 ).84E-00
Pb-210 2.4206E-12 787.70 ).00E+00 1.54E-09 1.91E-09
P-147 1.5671E02 €34.54 787.70 0.00E+00 9.94E+00 1.236+01
Pu-238 14877E02 534,54 787.70 ).00E +00 9.44E+00 1.17E+01
Pu-239 -3.5520E-02 634.54 0.00 151E+02 1.28E402 1.51E+02
Pu-240 2.0690E-02 634.54 787.70 7.65E401 8.97E+01 9.2BE+01
Pu-241 -1.4799E+00 ] 634.54 0.00 3446403 2.50E403 3.44E+403
Pu-242 1.1252E-05 634.54 787.70 2.04E-02 .7SE02 2.93E-02
Ra-226 7.8524E-12 634.54 787.70 ).0OE +00 4.98E-00 6.19E-08
Ra-228 2.4086E-16 634.54 787.70 ).00E+00 53613 1.90E-13
Ru-106 1.5066E-05 634.54 787.70 ).0OE+00 .66E-03 1.19€-02
Se-79 1.0127E-05 63454 767.70 .00E+00 5.43E-03 7.98E-03
Sn-126 4.3902E-05 634.54 787.70 ).00E+0C 2. 79E-02 3.46E02
Sr-80 5.0088E-01 634.54 787.70 .O0E+00 3.186+02 3.95E+02
Y99 3.9412E-0¢ €34.54 787.70 .00E+Q0 2 S0E-01 3.10E-01
Th-229 2.7219E-12 _ 534.54 787.70 ).00E+00 1.73E-09 2.14E-00
Th-230 O441E-09 334.54 787.70 ).00E+00 .62E-07 8.226-07
Th-232 3.1689E-16 534.54 787.70 ).00E +00 .01E-13 2.50E-13
T+208 4.6636E-07 534.54 787.70 0.00E+00 2. 96E-04 3.67E-04
U232 j 1.2635E-06 63454 787.70 0.00E+00 8.02E-04 9.95E-04 Thetmal Power -
0233 6.7451E-10 634.54 787.70 0.00E+00 3. 65E-07 4.53E-07 Nominal Heat Bounding .
U-234 . 4.3044E-06 634.54 787,70 0.00E+D0 2 73E-03 3.39E-03 Output  Heat Output
U-235 -7.7765E-09 634.54 _ 0.00 3.08E-05 B0E-05 3.09E-05 (Watts) ©  (Watis)
U-236 1.8050E-07 634.54 787.70 0.00E+00 1.15E-04 1.42E-04 1.47E+01 1.98E+01
U-238 1. 7914E07 634.54 0.00 2.25E-03 2.14E-03 2.25E-03 Tota Total
Y-850 5.0088E-01 634.54 787.70 0.00E+00 3.18E+02 3.95E+02
Other Radionucides - 99E+02 1.12E+03
1. 7, wlate Selection Sus v.B ap S P ] - -
frempiate Selection Summary . =
From SFO Used |Basis for Parameter Differences:
Reactor Moderstor:, FAST FAST Jrhis Yemplate was used 3o the Jolowing sasons:
Fuet Cladding: SST SST JThis fuet maiches on ol p p fun
BOL HM Constit PuandU PuandU
BOL. Enrichment %] 10030
Bumup Summary (MWd)* ~ |Basis for bumup used In
From SFD Estimated [ : .
Rominal] - 63454 iominal bumup taken $om SFD and converied 1o MW wing BOL=S 513g
Bounding:| 787.70{Bounding burmup taken from SFD snd converted 1 MWd using BOL=9.513kg
Ghecks -
Estimated Burnup/ - .
Burnup Multiplier Given Burnup | Estimated EOL. HWGiven EOL HM
Nominal] 044 T
Bounding:| 0.54
"Reactor , core storage, shipping or other date confirming that iradiation ceased for fuel.
*Fokal bumup for all tuel assodiated with this must be divided by BOL heavy metal mass 10 get specific bumup vaiues (MWA/MT),
DOE/SNF/REP-078 March 2003
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Fuel Radionuclide Inventory Worksheet

L Foel and Template Information ;0. s Estimated
Fuel Name: FFTF-TFA-AB-1 "Fusl decay start date: 1992 Canister usage:
SNF 0 #: 317 Estimates a8 of: 2030 18°x18'
Fuel Units & Descr: 1 - HEX ARRAY 217 ROD Template: FFTF (FAST. SST. 109 30%, Pu & U)
Heavy Motal Mass: BOLs : EOL=34.655kg *Template Bumup(MWd): 50112
RAOD Storage Site: HANFORD Tompiate BOL Heavy Metal Mass (MT): 0.0329181
Tempiate Decay Time: 35 years .
1L Estimates - m X Xy b Yo Yo Gamma Sources
CUMWd From Nominal Bounding Fuel nitial Activity  Nominal Fuel  Bounding Fusl Energy  Photons/sec
Radionuclide Template Fuel Burnup (MWd)* Bumup (Mwdy* ©h - Inventories{Cl) _ inventories(Cl) | Group _ (bounding)
Ac-227 6.1822E-12 25133 502.65 0.00E+00 1.55608 3.11E-08 Avg. eV
Am-241 1.1066E-01 251.3; 502.65 6.73E+01 9.51E+01 1.23E402 0.0150 1.978E+13
Am-242m 1.9247E-03 251.3¢ 502.65 0.00E+00 4.84E-01 .67TE-O1 0.0250 3.328E412
Am-243 1.0740E-04 251.3° 502.65 0.00E+00 2.70E-02 .40E-02 0.0375 3.804E+12
C-14 ~ 2.6042E-05 251.33 502.65 0.00E+00 6.54E-03 1.31E-02 0.0578 4.842E+12
C-36 3.4243E-10 251.3¢ 502.65 0.00E+00 8.61E-08 1.726-07 0.0850 1.820E+12
Cm-243 4.0629E-04 251X 502.65 -0.00E+00 1.02E-01 2.04E-01 0.1250 12836412
Cm-244 1.6024E-03 251.33 502.65 0.00E+00 4.03E-01 8.05E-01 02250 1.468E412
Co-60 3.4275€03 251.33 502.65 ).00E+00 8.61E-01 1.72E+00 0.3750 6.376E+11
. Cs-134 1.5566E-03 251.33 502.65 0.00E+00 3.91E-01 7.82E01 0.5750 2.578E+13
Cs-135 4.7633E-05 251.33 502.65 0.00E+00 20E-02 2.40E-02 0.8500 2.694E+11
Cs-137 1.4007E+00 251.33 502.65 0.00E+00 3.52E+02 .04E+02 1.2500 3224E+11
" Eu-154 1.8184E-02 251.33 502.65 0.00E+00 4.07E+00 B.13E+00 1.7500 7294E+09
Eu-155 1.3774E-02 251.33 502.65 0.00€+00 3.46E+00 B.92E+00 22500 1.741E+08
Fe-55 3.8028E-04 251.33 502.65 0.00E+00 9.56E-02 1.91E01 27500 8.491E408
H3 3.8454E-03 251.% §02.65 0.00E+00 9.66E-01 1.83E+00 3.5000 1.824E+05
-129 1.2891E-08 251,31 502.65 0.00E+00 3.24E-04 8.48E-04 5.0000 7.453E404
Kr-85 2.7848E-02 251.% 502.65 0.00E+00 7.00E+00 1.40E+01 7.0000 8.437E+03
Np-237 3.7516E-06 251.%¢ 502.68 0.00E+00 .43E-04 1.89E-03 11.0000 9.701E+02
Pa-231 1.2488E-11 261.33 502.68 0.00E+00 .14E09 6.28E-09
Pb-210 2.4206E-12 251.33 502.65 ).00E+00 6.08E-10 1.22E09 |
Pm-147 1.5671E-02 251.33 502.65 0.00E+00 3.94E4+00 7.88E+00
Py-238 1.4877E-02 251.33 502.65 ).00E+00 3.74E+00 7.43E+00
Pu-230 3.5520E-02 251.33 0.00 S2E+02 43E+02 .52E+02
Pu-240 2.0690€-02 251,33 502.65 .B1E+02 2.86E+02 L91E+02
Pu-24t -1.4799E+00 251.33 0.00 1.26E+04 1.22E404 1.26E+04
Pu-242 1.1252E-06 261.33 502.65 7.49E-02 7.77€-02 8.05E-02
Ra-226 7.8524E-12 251.33 502.65 0.00E+00 1.876-09 3.95E-00
Ra-228 2.4086E-16 251.33 502.65 0.00E+00 6.05E-14 1.21E-13
Ru-106 1.5066€-05 25133 502.65 0.00E+00 .79E-03 .5TE-03
Se-79 1.0127E-05 251.33 502.65 0.00E+00 .S5E-03 5.00E-03
Sn-126 4.3902E-05 251.3¢ 502.65 ).00E +00 1.10E-02 2.21E-02
Sr-90 5.0088E-01 251.3 502.65 .00E +00 1.26E+02 2.52E+02
Tc-99 3.0412E-04 251,35 502.65 .00E+00 9.91E-02 1.98E-01
Th-229 2.7219E-12 251.3: 502.65 ).00E+00 8.84E-10 1.37E-09
Th-230 1.0441E-09 251.33 §02.65 0.00E+00 2.62E-07 5.25€-07
Th-232 3.1689E-18 251.33 502.65 0.00E+00 7.96E-14 1.50E-13
Ti-208 4.6636E-07 25133 502.65 0.00E+00 117E04 2.34E04
U232 1.2638E-06 - 251.33 502.65 0.00E+00 3.18E-04 6.35E-04 Th Power
U-233 5.7451E-10 251.33 502.65 0.00E+00 1.44E07 2.89E-07 Nominal Heat - Bounding
U-234 4.3044€-08 251.33 502.65 0.00€+00 1.08E-03 2.16E-03  Output . Heat Output
U-235 -7.7765E-09 251.33 0.00 1.13E-04 1.11E-04 1.136-04 L atts)
U-236 1.8050E-07 251.33 502.65 0.00E+00 4.54E-05 9.07E05 3.20E+01 3.61E+01
U-238 — ATHIEO7 251.33 0.00 8.26E03 8.21E-03 8.26E-03 Total Total
Y-50 5.0088E-01 251.33 502.65 0.00E+00 1.26E+02 2.52E+02
Other Radionuciides B 3.56E+02 7.12E+02
TIL, Template Selection S: ¥ Burnup Summary, and Chechs; i< o L85
[Temp [3 y N [ | R
From SFD Used Basis for Parameter Differences:
| FAST FAST Template was used for the following reasons:
Fusl Cladding: SST SST JThis fel maiches on all parameters except enichment (unknown).
BOL HM Constit PuandU PuandU
BOL %3] 10t0 30
[Burnup Summary (MWd)" L IBasts for burnup used in estimate:
From SFD d ] .
Nominat:| 251.33]Nominal trurrwp taken from SFD and converted 1 MW using B0L»34.907\g
Bounding:| 502.65{Bounding bumup assumed 1o be twice nominal bumup.
{checis
Estimated Burnup/
Multipher Given Bumup Estimated EOL HIWGiven EOL HM
wominatd . 0.05)
Bounding:] 0.00{
‘Reactor core storage, shipping or other date confirming that kradiation ceased for fusl.
2Yotal bumup for all fuel d with this must be divided by BOL heavy metal mass 10 get specific bumap values (MWMT).
DOE/SNF/REP-078 March 2003
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Fuel Radionuclide Inventory Worksheet

. Foel and Template Information >, .7 Estimated
Fuel Name: FFTF-TFA-ABA-1 [ "Fuel decay start date: 1992 Canister usage:
SNFID#: 318 Estimates as of: 2030 18°x15°
Fuel Units & Descr: 6 - HEX ARRAY 91 ROD Template: FERMI (Fast, 2irc, 10 ¥ 40%. U}
Heavy Metal Mass: BOL«  ; EOL=257.428kg emplate Burnup(MWd): 58.6725048
ROD Storage 8lte: HANFORD Template BOL Heavy Metat Mass (MT): 0.018774
— Decay Thne: 35 years
11, Estimates - m Xa Xo ) ¥Ya Yo Gamma Sources
< . L o Photon Totat
) CMwd From Nominal Bounding Fuel injtial Activity ' “Nominal Fue!  Bounding Fue! Energy - Photons/sec
Radionuctide - " Template  Fue!Bumup (MWd)® Bumup _(!Wd)’ {Ci) Inventories(Ci) inventories{Ci) Group - (bounding)
Ac-227 9.6110E-08 ,834.58 8,479.48 0.00E+00 5.70E-04 8.15€-04 Avg. MeV
Am-241 6.5601E-07 934 58 8,479.48 0.00E+00 3.80E-03 5.56E-03 0.0150 5.611E+14
Am-242m 0.0000E+00 934 58 8,479.48 0.00E+00 0.00E+00 0.00E+00 0.0250  1.186E+14
Am-243 B.3770E-15 .834.58 3,479.48 D.00E +0D 4.97E-11 7.40E-1 0.0375 1.025E+14
C-14 " 2.1714E-05 .934.58 3,479.48 ).00E+00 1.29E-01 1.84E-01 0.0575 1.085E+14
CH36 .5188E-08 ,934.58 3,479.48 ).00E+00 3.28E-04 4.68E-04 0.0850 6.569E+13
Ccm-243 1.5496E-14 ,834.58 3,479.48 0.00E+00 9.20E-11 1.31E-10 0.1250 4255E+13
Cm-244 5.2375E-16 ,834.58 8.479.48 0.00E+00 3.11E-12 4.44E-12 02250 5.638E+13
Co-80 2 0947E-03 ,934.58 479.48 0.00E+00 24E+01 1.78E+01 0.3750 2457E+13
Cs-134 5.2448E-07 ,834.58 3, 479.48 .00E+00 3.71E-03 5.30E-03 0.5750 4.340E+14
Cs-135 4.4996E-05 ,834.58 3,479.48 .00E+00 2.67E-01 3.82E-01 0.8500 4.008E+12
© Cs-137 1.3775E+00 ,834.58 ,479.48 .00E +00 8A7TE+03 ATE+04 1.2500 2859E+12
Eu-154 1.8510E-04 ,934.58 3,479.48 0.00€+00 1.10E+00 S7E+00 1.7500 1.034E+11
Eu-155 1.4163E-03 ,934.58 ,479.48 .00E +00 8.41E+00 .20E+01 22500 1.824E407
Fe-55 1.4179E-05 - 5,834.58 847948 ).00E+00 8.41E-02 .20E-01 2.7500 1.758E+06
H-3 3.6383E-03 - 583468 8,475.48 00E+00 2.10E+01 3.00E+01 35000 1.785E403
-129 .1426E-06 .934.58 8479.48 ).00E+00 8.78E-03 8.69E-03 5.0000 6.231E+02
Kr-85 3.8604E-02 ,834.58 8.479.48 ).00E+00 2.29E+02 327E402 7.0000 6.538E401
Np-237 3.3099E-06 ,834.58 8,479.48 0.00E+00 1.96E-02 2.81E-02 11.0000 5.281E+00
Pa-231 1.8953E07 5,834.58 ,479.48 0.00E+00 112603 1.61E-03
Po-210 8.9531E-12 5,834.58 ,479.48 .00E+00 5 31E-08 7.59E-08
Pm-147 1.15388E-03 5,934.58 ,479.48 .00E +00 €.83E+00 9.83E+00
Pu-238 1.7146E-04 ,834.58 ,479.48 O0E »00 1.02F 400 45E+00
Pu-239 1.8484E02 834,58 3,479.48 .00E+00 1.16E+02 65E+02
Pu-240 6.7919E-05 ,934.58 8,479.48 .00E +00 4.03E-01 5.76E-01
Py-241 ) 4.1774E06 .934.58 8,479.48 .00E+00 2.48E-02 3.54E-02
Pu-242 4.3751E13 5.834.58 847948 ).00E+00 2.60E-08 . TAE-09
Ra-226 2.4219E-11 ,834.58 8.479.48 ).00E+00 44E07 05E-07
Ra-228 2.3572E-11 .834.58 8.479.48 ).00E+00 1.40E-07  00E-07
BRu-106 3.0951E-10 ,834.58 8.479.48 0.00E+00 B4E-06 .62E-06
Se-79 1.64BBE0S ,834.58 ,479.48 ).00E+00 ).79E-02 1.40E-01
Sn-126 3.7564E-05 .834.58  A79.48 .00E+00 2. 23E-01 3.19E-01
Sr-80 1.2052E+00 .834.58 47943 .00E +00 71SE+03 1.026404 |
To-89 4.4825E-04 ,904.58 ,479.48 .00E+00 2.66E+00 3.80E+00 |
Th-229 4.6478E-11 .834.58 8,479.48 .00E+00 2.76E07 3.94E07
Th-230  2259E-09 5,934.58 8,479.48 ).00E+00 132E-05 1.89E-05
Th-232  3691E-11 ,834.58 8,478.48 0.00E+00 141E07 2.01E-07
TH208 B256E-09 : 5,934.58 8479.48 ).00E+00 3.46E-05 4.84E-05
U232 1.5759E-08 5.934.58 8.479.48 0.00E+00 9.35E-06 1.34E-04 Thermal Power
U233 4.0110E-08 ,934.58 8,479.48 0.00E+00 6.00E-05 8.57E-05 Nomninal Heat = Bounding
U234 4.9001E-06 934,58 847948  —  0.00E+00 2.91E-02 4.16E-02 ‘Output”  Heat Output
U-235 -2.3191E-06 ,834.58 0.00 1.46E-01 REN 1.46E-01 (Watts] atts
U-236 1.2633E05 5,934.58 8,479.48 0.00E+00 7.50E-02 1.07E-01 9.96E+01 1.31E+02
U-238 -8.5407E-08 5,834.58 0.00 6.61E-02 6.55E-02 6.61E-02 Total Total
Y-90 1.2053E+00 5,934.58 8,479.48 0.00E+00 7.15€403 1.02E+04
Other Radionuclides . 8.13E403 1.96E+04
T Tenr plate Selection 5 ary, Burnup Summary, smd Checks &5 vl v s
[Template Selection §: Y — .
From SFD Used ~_ |Basis for Parameter Differences:
Reactor U FAST FAST s Template was used for the fokowing ssasons:
Cladding ~ SST 2RC tempiate is & good approximation since R is & FAST, Uranim el
BOL MM Constituents: u v
BOL Enrichment %] 1010 40
1Burnup Summary awd)' j I - JBasis for burnup used n estimate:
From SFD Estimated |
Mominat:| 5.934.583Nominal bumup taken from SFD and convertod 1o MWd esing BOL=264.158kg
Bounding:{ 8.479.48]Bounding bumup taken rom SFD and comveried 1o MW using BOL264.158kg
IChecks
Estimated Burnup/
Bumnup Multiplier Given Burnup Estimated EOL HWGIven EOL MM
Nominat 7.9
Bounding:| 10.27] -
'Reactor cors storage, shipping or other date confirming that irraciation ceased for fuel.
2Total bumup for af fuel clated with this work must be divided by BOL heavy metal mass to get specific bumup values (MWdA/MT).
DOE/SNF/MREP-078 March 2003
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Fuel Radionuclide Inventory Worksheet R
L Foel and Template Information .17 i Estimatod

Fuot Name: FFTF-TFA-ACN-1 (MOX) PINS Fuel decay start date: 1992 Canister usage:
SNEF ID #: 321 Estimates as of: 2030 18°x18'
Fuel Units & Descr: 90 - ROD Tempiste: FFTF (FAST, ST, 1010 30%, Pu & U) | Y
Heavy Mstal Mass: BOLs ; EOL=14.346kg . ™Template Burnup(MWd) 5011.2
RCD Storage Sive: HANFORD Template BOL Hoevy Metal Mass (MT): 0.0329181
Template Decay Time: 35 years
1L, Estimates: © -0 ™m Ao Xy b ) 3 s Gamms Sources
CiMwd From . Nominal Bounding Fuel initia) Activity ~ Nominal Fuel = Bounding Fuel Energy . Photons/sec
Radionuctide Template Fuel Bunup (MWd)' Bumup (MWd)* .Q.Ivl Inventories{Cl) ' inventories{Cl) Group gzmul
Ac-227 6.1822E-12 1,038.59 2,077.1 0.00E+00 8.42E-09 1.28E-08 Avg. MeV
Am-241 1.1066E-01 1,038.59 2,077.1 2.97E+01 1.45E+02 2.60E+02 0.0150 8.834E+13
Am-242m 1.9247€-03 1,038.59 2,077.1 ).00E+00 2.00E+00 4.00E+00 0.0250 1.352€+13
Am-243 1.0740€-04 1,038.59 2,077.1 ).00E+00 1.12E-01 2 23E-0t 0.0375 1.570E+13
C-14 2.6042E-05 1,038.59 2.077.18 ).00E+00 2.70E-02 5 41E-02 0.0575 .574E+13
CH36 3.4243E-10 1,038.59 2,077.18 0.00E+00 3.56E-07 7.11E07 0.0850 - 7.518E+412
Cm-243 4.0629E-04 1,038.59 2,077.18 0.00E+00 4.22E-01 8.44E-01 0.1250 5.290E+12
Cm-244 1.6024E-03 1,038.59 2,077.18 0.00E+00 1.66E+00 3.33E+00 0.2250 6.067E+12
Co-60 3.4275E-03 ,038.59 2,077.18 0.00E+00 3.56E+00 7.12E400 0.3750 2.630E+12
Cs-134 1.5566E-03 ,038.59 2,077.18 .00E +00 - 1.62E+00 3.23E+00 05750 1.065E+14
Cs-135 - 4.7693E-05 ,038.59 2,077.1 .00E+00 4.95E-02 D.91E-02 0.8500 1.113€+12
Cs-137 1.4007E+00 1,038.58 2,0771 0.00E+00 1.45€+03 .91E+03 1.2500 1.32E+12
Eu-154 1.6184E-02 1,038.59 2.077.1 0.00E+00 1.68E+01 .36E+01 1.7500 3.014E+10
Eu-155 3T74E-02 - 1,038.59 2,077.1 0.00E+00 1.43E+01 . 86E+01 22500 6.063E408
Fe-55 3.80268E-04 1,038.59 2,077.1 0.00E+00 3.95E-01 7.90E-01 2.7500 34436407
H-3 3.8454E-03 . 1,038.59 2,077.1¢ 0.00E+00 3.99E+00 7.99E4+00 3.5000 1.780E+06
129 2891E-08 1,038.58 20771 D.00E+00 1.34E-03 2.68E-03 6.0000 6.179E+04
Kr-85 2.7848E-02 1,038.59 2,077.18 ).00E+00 2.89E+01 5.78E+0 7.0000 7.050E+08
Np-237 3.7516E-08 1,038.59 ,077.18 ).00E +00 3.90E-03 7.79E-03 1.0000 8.063E+02
Pa-231 .2488E-11 1,038.59 ,077.18 0.00E+00 1.30E-08 2.59E-08
Pb-210 2.4206E-12 1,038.59 ,077.18 0.00E+00 2.51E-09 5.03E-09
Pm-147 1.5671E-02 1,038.59 2,077.18 0.00E+00 1.63E+01 3.26E+0
Pu-238 1.4877E-02 1,038.59 2,077.18 0.00E+00 S5E+01 3.09E+0
Pu-239 - -3.5520€E-02 1,038.59 .00 2.44E+02 2.07€+02 2.44E+02
Pu-240 2.0690€-02 1,038.58 2,077.18 1.24E+02 1.45€+02 BTE+02
Pu-241 -1.4799E+00 1,038.59 0.00 5.56E+03 4.02€+03 5.56E+03
Pu-242 1.1252E-05 ,038.59 2,077.18 3.30E-02 4.47E-02 .64E-02
Ra-226 7.8524E-12 1,038.59 2.077. 0.00E+00 8.16E-09 1.63£-08
Ra-228 2.4086E-16 1,038.59 2,077.1 0.00E+00 2.50E-13 .00E-13
Ru-108 1.5066E-05 1,038.59 2,077.1 0.00E+00 1.56E-02 3.136-02
Se-79 1.0127E-05 1,038.59 20771 0.00E+00 -~ 1.05E-02 2. 10E-02
Sn-126 4.3902E-05 ,038.59 2,077.1 0.00E+00 4.56E-02 . 12E-02
Sr-90 5.0088E-01 ,038.59 2,077.18 0.00E+00 5.20E+02 1.04E+03
Tc-99 3.9412€-04 ,038.59 2,077.18 0.00E+00 4.09E-01 8.19E-01
Th-229 2.7219E-12 ,038.59 2,077.18 0.00E+00 2.83E-09 5.65E-09
Th-230 .0441E-09 038.59 2,077.18 0.00E+00 1.08E-08  17E-08
Th232 3.1689E-16 1,038.5¢ 2,077.18 ©0.00E+00 3.20E-13 8.58E-13
TH208 4.6636E-07 1,088.59 2,077.18 0.00E+00 4.84ED4 9.60E-04
U-232 1.2638E-06 1,038.59 2,077.18 0.00E+00 1.31E-03 2.63E-03 Thermal Power
233 5.7451E-10 ,038.59 2,077.18 .0.00E+00 5.97€-07 1.19€-08 Nominal Heat - Bounding
U-234 4.3044E-06 1,038.59 2,077.18 0.00E+00 4.47E0Q 8.94E-03 Output -~ Heat Output
235 <7.7765E-09 1,038.59 .00 5.00E-05 4.19E-0S 5.00E-06 (Watts) (Watts)
U-236 1.8050E-07 1,038.59 2.077.18 0.00E+00 1.87€-04 3.75E-04 2725401 4.43E+01
U-238 -1.7N4E07 1,038.59 0.00 3.64E-03 3.45E-03 3.64E-03 Total Total
Y-90 5.0088E-01 1,038.59 2,077.18 0.00E+00 5.20E+02 O4E+03 .
Other Radionuciides 1.47E+03 2.04E+03
TII. Template Sélection Sumnizry, Burnup Summary, and Checks <=0, 55 3 748
Template ti Y : I
From SFD Used Basls for Parametor Dift
! [N FAST FAST T.?il-a.-ai?gg
Fuel Cladding: SST SST This fuel maiches on all parameiers except envichment (unknown).
BOL HM Constit Puandy PuandU
BOL %] 1010 30
IBurmnup Summary (MWd)" . . |Basie for burnup used in estimate;
From SFD Estimated |
Nominat{ 1.038.59 Nominal burmcp takan from SFD and converted fo My using BOL=15.387g
uoc:a!ﬁ_ g._agggcfi.!il. bumup.
Checks
Estimated Burmnup/
B Multiplier Given Estimated EOL HW/Given EOL HM
Nominat] 0w (T
Bounding:} 0.89)
"Reactor core d, storage, g of olher dae confirming that imactation ceased for fuel.
*Total bumup for all fuel with this must be divided by BOL heavy metal mass 1o get specific bumup values (MWAMT).
DOE/SNF/REP-078 March 2003
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“Fuel Radionuclide Inventory Worksheet

4. Fuel and Template Information | 3 15 Estimated
Fuel Name: FETF-TFA-ACN-1 (PUAJC) PINS "Fuel decay start date: 1992 . Canister usage:
SNF 10 8- 865 Estimates as of: 2030 18°x15°
Fuel Units & Descr: 16 - ROD Tempiate: FFTF (FAST, SST. 1010 30%. Pus U)
Heavy Metal Mass: BOL= ; EOL=2558kg *Template Bumup(MWd): : 50112
ROD Storage Ske: HANFORD Template BOL Heavy Metat Mass (MT): 00329181
———— Template Decay Time: 35 years
AL Estimates . 1 m X X b } Yo Gamma Sources
.. - : . Photon Total
CVMWd From Nominal  --Bounding Fue! “Initial Activity  Nominal Fuel  Bounding Fuet Energy - Photons/sec
Radionuclide Template = Fuel Burmup (MWJ)? Bumup (MWd)' (El) Inventories({Cl) I'lvemgll'les(Ci) Group {bounding)
Ac-227 6.1822E-12 85.22 370.43 0.00E+00 1.15E-09 2.29E-09 Avg. MeV
Am-241 1.1066E-01 85.22 370.43 . 29E+00 2.58E+0 4.63E+01 0.0150 1219413
Am-242m 1.8247E-03 185.22 : 370.43 .00E +00 3.56€-01 713E-01 0.0250 24NME«12
Am-243 1.0740E-04 185.22 370.43 ).00E +00 1.99E-02 .88E-02 00375 27906412
C-14 2.6042E-05 185.22 370.43 .00E+00 4.82E-03 .85E-03 0.0575 2.806E+12
Ch36 3.4243E-10 185.22 37043 0.00E+00 €.34E.08 2TE07 0.0850 1.341E+12
Cm-243 4.0629E-04 85.22 37043 0.00E+00 7.53E-02 S1E-01 01250 - 9.435E+11
Cm-244 1.6024E-03 85.22 370.43 .00E+00 2.97E-01 5.84E-01 02250 1.082€+12
Co-60 3.4275E-03 185.22 370.43 - .00E+00 3.35E-01 1.27E+00 0.3750 4.690E+11
Cs-134 1.5566E-03 85.22 370.43 .00E+00 2.88E-01 5.77E-0 0.5750 1.900E+13
Cs-135 4.7693E-05 185.22 370.43 ).00E+00 383603 1.77E02 0.8500 1.985E+11
Cs-137 1.4007E+00 185.22 37043 0.00E+00 2.59E+02 5.19E+02 1.2500 2.376E+11
Eu-154 1.6184E-02 18522 37043 0.00E+00 3.00E400 6.00E+00 1.7500 5.375E+08
Ew-155 1.3774E-02 185.22 370.43 0.00E+00 .55E+00 5.10E+00 2.2500 1.081E408
Fe-55 3.8028E-04 185.22 170.43 0.00E+00 7.04E-02 141E-01 2.7500 G.141E406
H3 3.8454E-03 185.22 370.43 ).00E+00 7.42E-01 1.42E+00 3.5000 3.174E+04
-129 1.2891E-06 185.22 37043 0.00E+00 2.39E-04 4.78E-04 $.0000 1.102E+04
Kr-85 2.7848E-02 185.22 370.43 0.00E+00 5.16E+00 1.03€+01 7.0000 1.257E+03
Np-237 3.7516E-06 185.22 370.43 .00E +00 .95€-04 1.39E-03 11.0000 1.438E+02
Pa-231 2488E-11 185.22 370.43 .00E+00 I1E-09 4.63E-09
Po-210 2.4206E-12 185.22 170.43 .00E +00 4.48E-10 8.97E-10
Pm-147 S67T1E-02 185.22 370.43 0.00E+00 2.90E+00 5.80E+00
Pu-238 1.4877€-02 185.22 370.43 0.00E+00 2.76E+00 5.51E+00
Pu-239 3.5520€-02 185.22 0.00 4.34E+01 3.68E401 4.34E+01
Pu-240 2.0690E-02 185.22 37043 2.21E+01 2.59E+01 2.97E+01
Pu-241 -1.4799E400 185.22 0.00 9.91E+02 7A7E+02 9.91E+02
Pu-242 1.1252E05 185.22 370.43 5.89E-03 7.97E-03 1.01E02
Ra-226 7.8524€-12 185.22 370.43 ).00E+00 1.45E-08 .S1E-08
Ra-228 2.4086E-16 185.22 370.43 0.00E+00 4.46E-14 3.92E-14
Ru-106 1.5066E-05 185.22 370.43 .00E+00 2.79E-03 .58E-03
e-79 1.0127E-05 18522 370.43 .00E +00 1.88E-03 3.75E-03
n-126 4.3902E-05 85.22 370.43 .00E+00 8.13E-03 63E-02
-00 5.0088E-01 185.22 370.43 . .00E+00 9.28E+01 1.86E+02
c-99 3.0412E-04 185.22 370.43 ).00E+0C 7.30E-02 46E-01
229 2721912 185.22 370.43 0.00E+00 .O4E-10 01E-09
Th-230 1.0441E-09 - 18522 570.43 D.00E+00 .83E-07 3.87E-07
Inh-232 3.1689E-16 185.22 37043 0.00E+00 5.87E-14 1.17E-13
T208 4.6636E-07 185.22 370.43 0.00E+00 B8.64E-05 1.73E-04
U-232 1.2638E-06 185.22 370.43 0.00E+00 2.34E-04 4.68E-04 Thermal Power
U-233 5.7451E-10 185.22 370.43 0.00E+00 1.06E-07 2136407 Nominal Heat - Bounding
U-234 4.3044E-06 185.22 37043 0.00E£+00 7.87€-04 1.59E-03 .. Qutput Heat Output
U-235 -7.7765E-09 185.22 0.00 8.92E-06 7.48E-06 8.92E-068 - {Watts atts)
U-236 1.8050E-07 18522 370.43 0.00E£+00 3.34E-05 6.89E-05 4.85E+00 7.90E+00
U-238 1.7914E-07 18522 0.90 8.49E-04 6.16E-04 6.49E-04 Tota! Tota!
Y-850 5.0088E-01 185.22 370.43 0.00E+00 9.28E+01 1.86E+02
Other Radionuciides 2.62E+02 5.25E+02
1. Template Selection § ry. Burnup § ry, and Chiecks = ko sl - 24
nplate Selection $ Y : ; : I |
From SFD “Used — |Basis for P: Dift
R Modk FAST FAST Template was used for the folowing seesons:
Fuel Cladding:| SST SST fuel maiches on afl parameiers axcept ensichment unknown).
BOL MM Constit Puan U PusndU
BOL Enwi %: - 100 30
{Bumup Summary (MWd}* .- - . - |Basis for bumup used in estimate:
From 8FD Estimsted |
[ 1 185.223Nominal bumuo taken rom SFD and convertod 1 MWd using BOLs2. 74417
Bounding:| 370.43}Bounding bumup atsumed o bo Wics nominal burmup. )
Estimated Bumup!
B My Given Burnup Estimated EOL HWGiven EOL HM
N i 044
Bounding:| 0.89 .
‘Reactor sh core i, storage, shipping or other date confirming that irradiation ceased for fuel.
*Jotal bumup for al! fuel iated with this heet must be divided by BOL heavy metal mass 10 get speciiic bumup values (MWdJMT).
DOE/SNF/REP-078 March 2003
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Fuel Radionuclide Inventory Worksheet

L Fuel and Template Information ] Estimated
Fuel Name: FFTF-TFA-ACO-2, 4 THRU 16 Fuel docay start date: 1992 Canister usage:
SNF D #: 329 Estimates as of: 2030 18°x15'
Fuel Units & Descr: 14 - HEX ARRAY 169 ROD Template: FFTF (FAST. SST. 1010 30%. Pud U)
Heavy Metal Mass: BOL= : EOL=605.982kg Temptate Bumup({MWd): 50112
ROD Storsge Site: HANFORD Tempiate BOL Heavy Metal Mass (MT): 0.0329181
Templats Decay Time: 35 years
AL, Estimate$ .- = ™ X Xy b Yn Yo Gamma Sources
. Photon Total
CLUMWd From Nominat Bounding Fusl initial Activity  Nominal Fuel  Bounding Fuel Energy  Photons/sec
Radionuclide Template. Fuel Bumup (MWd)® Burnup (MWd)* {ch [ ries(Cl) _lnventories(Cl) Group {bounding)
Ac-227 6.1822E-12 96,319.97 140,074.70 0.00E+00 5.95E-07 8.66E-07 Avg. MeV -
Am-241 1.1066E-01 06,319.97 140,074.70 1.35E+08 1.20E+04 1.69E+04 00150 4.573E415
Am-242m 1.9247E-03 98,31 140,074.70 0.00E+00 1.85E+02 2.70E+02 00250 9.110E+14
Am-243 0740E-04 96,319.97 140,074.70 0.00E+00 1.03€+01 1.50E+01 0.0375 1.059E+15
C-14 2.6042E-05 96,319.97 140,074.70 0.00E+00 2.51E+00 3.65E+00 0.0575 1.052E+415
Ci36 3.4243E-10 96,319.97 140,074.70 0.00E+00 3.30E-05 4.80E-05 0.0850 5. 070E+14
‘Cm-243 4.0629E-04 96,319.97 140,074.70 0.00E+00 3.91E+01 5.69E+01 0.1250 3567E+14
Cm-244 .6024E-03 96,319.97 140,074.70 0.00E+00 1.54E+02 2.24E+02 0.2250 4.091E+14
Co-60 3.4275E-03 96.319.97 140,074.7¢ .00E+00 3.30E+02 4.30E+02 0.3750 1.773E+14
Cs-134 1.5566E-03 96,319.97 140,074.7¢ .00E+00 1.50E+02 2.18E+02 0.5750 7.185E+415
Cs-135 4.7693E-05 96,319.87 40,074.7¢ 0.00E+00 4.59E+00 8.68E+00 0.8500_ 7.507E+13
Cs-137 1.4007E+00 96,319.97 40,074.7¢ 0.00E+00 1.35E+405 1.96E+05 1.2500 8.085E413
Eu-154 1.6184E-02 96,319.97 40,074.70 .00E+00 1.56E+03 2.27E+03 1.7500 2.033E412
Eu-155 B774E02 96,319. 140,074.7¢ .00E+00 .33E+03 1.93E+03 2.2500 4.059E408
Fe-55 3.8028E-04 96,319.97 140,074.70 0.00E+00 3.66E+01 5.33E+01 2.7500 2.320E400
H3 3.8454E-03 96,319.97 140,074.7¢ 0.00E+00 3.70E+02 5.309E+02 3.5000 1.050E+07
+129 1.2891E-08 96.319.97 140,074.70 0.00E+00 1.24E-00 1.31E-01 5.0000 352TE+08
Kr-85 2.7843E-02 96,319.97 140,074.70 .00E +00 2.68E+08 3.90E+03 7.0000 4.026E+05
Np-237 3.7516E-06 96.,319.97 140,074.7¢ 0.00E+00 3.61E-01 5.26E-01 1.0000 4.604E+04
Pa-231 2488E-1 96,319.97 140,074.7¢ 0.00E+00 1.20E-06 .75E-08
Pb-210 2.4206E-12 96,319.97 140,074.7¢ 0.00E +00 2.33E-07 3.39E-07
Pm-147 1.5671E-02 96,319.97 140,074.7( .00E+00 1.51E+03 2.20E+03
238 1.4877E02 96,319.97 140,074.7¢ .00E+00 1.43E+03 2.08E+03
Py-239 -3.5520E-02 96,319.97 0.00 A1E+04 7.70E+03 1.11E+04
40 2.0690E-02 96,319.97 140,074.70 5.65E+03 7.64E+03 3.55E+03
Pu-241 - -1.4799E+00 96,319.97 0.00 2.54E+05 1.11E+06 2.54E+05
Pu-242 1.1252€-05 96,319.97 40,074.70 S1E+00 2.59E400 3.08E+00
Ra-226 7.8524E-12 96,319.97 40,074.70 0.00E+00 1.56E-07 1.10E-06
Ra-228 2.4086E-16 06,319.97 140,074.70 0.00E+00 232611 3.37E-11
Ru-108 1.5066E-05 96.319.97 40,074.70 0.00E+00 1.45E+00 2.11E+00
Se-79 1.0127E-05 96,319.87 140,074.70 0.00E+00 9.75E-01 42E+00
Sn-126 4.3902E-05 98,319.97 140,074.70 0.00E+00 4.23E+00 6.15E+00
S5¢-90 .0088E-01 96,319.97 140,074.7¢ 0.00E+00 4.82E+04 7.02E4+04
Tc-89 3.94126-04 96,319.97 140,074.70 0.00E+00 3.80E+01 5.52E401
Th-229 2.7219E-12 96,319.97 140,074.7¢ 0.00E+00 2.62E07 3.81E-07
Th-230 .DA41E-09 96,319.97 140,074.7¢ .00E+00 .01E-04 1.46E-04
Th-232 3.1689E-18 96,319.97 140,074.70 ).00E +00 3.05E-11 4.44E-11
TH208 4.6636E-07 96,319.97 140,074.70 0.00E+00 4.49E-02 6.53E-02
U-232 1.2638E-08 96.319.97 140,074.70 0.00E+00 1.22E-01 1.77€-01 Thermal Power
U-233 5.7451E-10 96.319.97 140,074.70 0.00E+00 5.53E-05 8.05E-05 Nominal Heat. Bounding
U-234 4.3044E-08 96.319.97 140,074.70 0.00E+00 4.15E-01 8.0GE-01 Cutput Heat Qutput
U-235 -7.7765€E-09 96.,319.97 2.28E-03 1.536-03 2 28E-03 - (Watts) | atts,
U-236 1.8050E-07 96,319.97 0.00E+00 1.74E02 2.53E02 1.3E03 2718403
U-238 -1.7914E-07 96,319.97 1.66E-01 1.49E-01 1.66E-01 Total Total
¥-90 5.0088E-01 96,319.97 0.00E+00 4.82E+04 7.02E+04
Other Radionuciides - 1.36E+05 1.98E+05
TIX, Template Sclection S: v, Barnup § ¥, and Checks
emplats Selection Summary - 1
From SFD Usad |Basis for P Dift
R W FAST FAST JThis Tenyplate wan used kor the following reasons:
Fuel Cladding] SST SST Tris tusl matches on al parameiars except enrichment (unknown).
BOL HM Constituents:] PuandU PuandU
BOL Envichment %] 10 1o 30
[Bumup Summary (MWd)® Basis for b p used In esti
From SFD Estimated
Nominak] 98.319.97| bumup taken from SFD and convertad to Mivd using BOL702.481kg
Bounding:| 140.074.70} Ing bumup taken from SFD and converted 10 WMWY using B0Ls702.481hg
[Checks
Estimated Burnup/
- BumupWukipher | Given Estimated EOL HM/Given EOL HM
| 0.90)
ing:| 1.31
"Reactor core slorage, g or other dde confirming that kracdialion ceased for fual.
*Total bumup for at fusl with this must be divided by BOL heavy metal mass 10 got specific bumup values (MWAMT).
DOE/SNF/REP-078 March 2003
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Fuel Radionuclide inventory Worksheet

Estimated
Fue! Name: FFTF-TFA-C BR-5 Fuel decay start date: 1992 Canister usage:
SNFIO ¥ 322 Estimates a3 of: 2030 12°x15°
Fuel Units & Descr: 2- HEX ARRAY 217 ROD Tempiate: FFTF (FAST, SST, 1010 30%, Pus U)
Heavy Metal Mass: BOL= ; EOL=E9.402kg *emplate Burmup(MWd): 50112
ROD Storage Site: HANFORD Template BOL Heavy Metal Mass (MT): 003209181
— Template Decay Time: 35 years
JI. Estimates - m Xo Xy b Yo Yo Gamma Sources
: . : Photon - Tota!
CYMWd From ; Nominat Bounding Fuel itial Activity  Nominal Fuef  Bounding Fuef | Energy - Photons/sec
Radionuclide _Template Fue! Bumnup AWd)' Burnup (wd)® (ci) Inventories(Ci) _ inventories{Ci) Group - .{bounding)
Ac-227 6.1822E-12 ,116.34 5,738.65 0.00E+00 3.16E-08 3.55E-08 Avg. MeV
Am-241 1066E-01 ,116.34 5,738.685 1.44E+02 7.10E+02 7.79E+02 0.0150 1.921E+14
-Am-242m .9247€-03 ,116.34 5,738.85 0.00E+00 9.85E+00 1.10E+01 0.0250 3.740E+13
Am-243 0740€-04 ,116.34 ,738.65 .00E+00 5.49E-01 6.16E-01 0.0375 4.337E+13
C-14 2.6042E-05 5,116.34 ,739.65 .00E+00 1.33€-01 1.49E-01 0.0575 44336413
CH36 3.4243E-10 ,116.34 ,738.65 0.00E+00 1.76E-06 1.97E-06 0.0850 2077E+13
Cm-243 4.0629E-04 ,116.34 .738.65 0.00E+00 2.08E+00 2.33E+00 0.1250 14626413
Cm-244 1.6024E-03 ,116.32 ,738.65 0.00E+00 8.20E+00 9.20E+00 02250 1.676E+413
Co-60 3.4275E03 11634 ,738.65 0.00E+00 75E+01 H7E+01 0.3750 7267E+12
Cs-134 1.5566E-03 5,116.34 5,738.65 0.00E+00 7.96E+00 8.53E+00 0.5750 2.044E+14
Cs-135 4.7693E-05 6.116.34 5,738.65 0.00E+00 2.44E-01 2.74E-01 0.8500 3.076E+12
Cs-137 1.4007E+00 5.116.34 ,738.65 D.00E+00 7A7E+03 .O4E+03 1.2500 3681E+12
Eu-154 1.6184E-02 5116.34 ,738.65 .00E+00 8.28E+01 .20E+01 1.7500 8.327E+10
Eu-155 3774E02 ,116.34 ,738.65 .0DE+00 7.05E+01 .90E+01 22500 1.703E+07
Fe-55 3.8028E-04 ,116.34 ,738.65 0.00E+00 1.95E+00 2.18E+00 2.7500 9.530E+07
H3 3.8454E03 ,116.34 ,738.65 0.00E+00 1.97E+01 231E+01 3.5000 6.358E +05
-129 1.2891E-06 5,116.34 ,738.65 0.00E4+00 8.60E-03 7.40E-03 5.0000 23196405
K1-85 2.7848E-02 11634 ,738.65 0.00E+00 1 AZE+02 1.60E+02 7.0000 2.644E+04
Np-237 3.7516E-06 ,116.34 ,738.65 0.00E 1.92E02 2.15E02 11.0000 3.023E+03
Pa-231 1.2438E-11 ,116.34 ,738.65 0.00E. 6.39E-08 7.17E-08
Pb-210 2.4206E-12 ,116.34 5,738.65 .OCE+00 24E-08 1.39E-08
Pm-147 5671E-02 ,116.34 5,738.65 .00E+00 8.02E+01 8.99E+01
Pu-238 1.4877€-02 5,116.34 6,738.65 ).00E +00 7.61E401 8.54E+01
Pu-239 35520602 5,116.34 0.00 18E+03 B.98E +0¢ 1BE+03
Pu-240 2.0690E-02 ,116.34 5,738.65 6.00E+02 7.05E402 7.18E+02
Pu-241 -1.4799E+00 ,116.34 0.00 2.69E+04 1.93E+04 2.69E+04
Pu-242 1.1252E-05 ,116.34 6,738.65 .60E-01 2.17E-01 2.24E01
Ra-226 7.8524E-12 ,116.34 5,738.65 .00E+00 4.02E-08 4.51E08
Ra-228 2.4086E-16 ,116.34 ,738.65 .00E+00 1.236-12 38E-12
Ru-106 1.5066E-05 ,116.34 ,738.65 .00E+00 7.71E-02 3.65E-02
Se-79 1.0127E05 ,116.34 5,738.65 .00E+00 5.18E-02 5.81E-02
5n-126 4.3902E-05 ,116.34 .738.85 0.00E+00 2.25E-01 2. 52E-01
5r-90 .0085E-01 ,116.34 ,738.65 0.00E+00 S6E+03  B7E+03
Te-99 3.0412E-04 5,116.34 ,738.65 0.00E+00 .02E+00 2.26E+00
Th-229 2.7219E-12 ,116.34 ,738.65 0.00E+00 1.39E-08 S6E-08
Th-230 0441E-09 ,116.34 ,733.65 .00E+00 5.34E-06 5.99E-06
Th-232 3.1689E-16 ,116.34 5,738.65 D.00E+00 1.62E-12 B2E-12
TI208 4.6636E-07 ,116.34 5,738.65 0.00E+00 2.30E-03 2.68E-03
U-232 1.2638E-06 §,116.34 5,738.65 0.00E+00 6.47E-03 7.25E-03 Thermal Power
1233 5.7451E-10 5,116.34 6,738.65 0.00E+00  S4E-06 ).30E-06 inal Heat - Bounding
U-234 4.3044E-06 5.116.34 65,738.65 0.00E+00 . 20E-02 ATE-O2 Output ' :  Heat Output
U-235 -7.7T65E-08 ,116.34 0.00 2 A2E04 2 02E-04  42E-04 atts) - {Watts
U-236 1.80506-07 5,116.34 5,738.65 0.00E+00 9.236-04 1.04€-03 $.33E402 1.48E+02
U-238 1.7914E-07 5,116.34 0.00 1.76E02 67E02 1.76E-02 Total Totat
Y-90 5.0088E-01 5,116.34 5,738.65 0.00E+00 2.56E+08 2.87E+03
Other Radionuciides 7.25E+03 8.13E+03
Template Sclection Summary, Burnup Summary, and Checks < i i 3y
From $FD Used ~|Basis for P Diff
R [ FAST FAST "~ [This Templats was wsed for the following reasons:
Fusi Cladding: sST SST [This: onat @xoopt ecvichment ¢ )
BOL Hu Constit PusndU Pusnd U
BOL Envichment %:| 10 10 30
[Burmup Summary awdy Basis for burnup used in sstimate:
From 8FD 3 "N |
Nominat:| 5,116.34]No wp iken Som SFD and 0 MG using BOL=74.528%g
Bounding:| 5.738.85{Bounding bumup taken trom SFD and converted 10 MW using BOLs74.528%g
[Checks
Estimated Burnup!
(B Mulipher _ Given Estimated EOL HMWGIven EOL NM
Nominal:| 045/ [ 10]
Bounding:| 051}
*Reactor core storage, g or other data confirming that iradiation ceasad for fusl.
Yotal bumup for il fuet associatod with this worksheet must be divided by BOL heavy metal mass 10 get specific bumup values (MWAMT).
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Fuel Radionuclide Inventory Worksheet
4 Foel and Template Information, . . 250.:4 Estimated
Fuel Name: FFTF-TFA-DEA-2 "Fuel decay start date: 1992 Canister usage: .
SNF D #: 324 Estimates a¢ of: 2030 18"x15' N}
Fuel Units & Descr: 1- HEX ARRAY 217 ROD Template: FFTF (FAST, SST. 1010 30%. Pus U)
Hoavy Metal Mass: BOL=  ; EOL=34.606kg *Tempiate Burnup(MWd): 50112
ROD Storage Site: HANFORD Template BOL Heavy Metal Mass (MT): 0.0329181 X
Tempiste Decay Time: 35 years A
TR — = ,, %, b ¥ ¥ Samma Sources -
s Photon Total
ClMWd From . Nominal Bounding Fuel initial Activity NominalFusl  BoundingFuel | Energy  Photons/sec
Radionuctide Tempiate Fuel Bumnup (MWd)® ' Burnup (MW ©n_ [ ories{C]) _In jes({Cl) Group (bounding) i
Ac-227 6.1822E-12 346 6.92 0.00E+00 2.14E-11 4.28E-11 Avg. MV _ ,
Am-241 1.1066E-01 3.46 8.92 6.67E+01 6.71E+0 B.75E+01 0.0150 38226412
Am-242m 1.9247E-03 3.46 6.92 0.00E+00 6.66E-03 1.33€-02 0.0250 1.074E+11
Am-243 1.0740€-04 3.48 6.92 0.00E+00 3.72E-04 7A43E-04 0.0375 $.867E+10
C-14 2.6042E-05 3.46 6.92 0.00E+00 9.01E-05 1.80E-04 0.0575 9.775E+11
Ci-38 3.4243E-10 3.46 8.92 0.00E+00 1.19E-09 2.37E-09 0.0850 2.608E+10
Cm-243 4.0629E-04 3.46 8.92 0.00E+00 1.41E-03 2.81E-03 0.1250 2.051E+10
Cm-244 1.6024E-03 3.48 8.92 0.00E+00 5.55E-03 1.11E-02 0.2250 205310 ~—
Co-60 3.4275E-03 .48 8.92 0.00E+00 1.19E-02 2.37E-02 0.3750 1.009E+10
Cs-134 1.5566E-03 .46 6.92 0.00E+00 5.39E-03 1.086-02 0.5750 3.551E+11
Cs-138 4.7693E-05 .48 6.92 0.00E+00 65E-04 3.30E-04 0.8500 3.721E+09
Cs-137 1.4007E+00 3.46 8.92 0.00E+00 4.85E+00 9.70E+00 1.2500 4.441E+09
Eu-154 1.6184E-02 346 8.92 0.00E+00 6.60E-02 1.12E-01 1.7500 1.010E+08 N
Eu-155 1.3774E-02 346 8.92 0.00E+00 4.7T7TE02 9.53E-02 22500 3234E405
Fe-55 3.8028E-04 3.48 .92 0.00E+00 1.32E03 2.63E-03 2.7500 2.897E+08
H3 3.8454E-03 3.46 .92 ).00E+00 1.33€-02 2.66E-02 3.5000 1.561E+06 (&
-129 1.2891E-06 .48 .92 ).00E+00 4.46E-08 8.926-06 5.0000 6.623E+04 !
Kr-85 . 2.7848E-02 3.46 .92 .00E+00 8.64E-02 1.93E-01 7.0000 7.538€+03 .
Np-237 3.7516E-08 .46 8.92 0.00E+00 1.30E-05 2.60E-05 11.0000 88156402 :
Pa-231 2488E-1 46 6.92 .00E+00 4.32E- 8.64E-11
Pb-210 2.4206E-12 .46 8.92 .00E+00 8.38E-12 .68E-11
Pm-147 1.5671E-02 .46 6.92 .00E+00 5.42E-02 .08E-01 [ 3
Pu-238 1.4877E-02 346 6.92 .00E+00 . 15E-02 .03E-01 3
Pu-239 -3.5520E-02 346 0.00 5.48E+02 5.48E+02 5.48E+02 3
Pu-240 2.0690E-02 348 3.92 2.78E+02 2.78E+02 2.79E+02
Pu-241 -1.4799E+00 346 0.00 2SE+04 1.25E+04 1.25E+04
Pu-242 1.1252E-05 3.46 8.92 7.42E-02 7.43E-02 7A3E-02
Ra-226 7.8524E-12 3.6 8.92 0.00E+00 2.72E-11 5.44E-11
Ra-228 2.4086E-16 3.46 6.92 0.00E+00 8.34E-16 1.67E-15
Ru-106 1.5086E-05 3.46 6.92 0.00E+00 5.21E-06 1.04E-04 -
Se-79 1.0127€05 46 6.92 0.00E+00 3.51E-05 7.01E-05
Sn-126 4.3902E-05 .46 6.92 0.00E+00 1.52E-04 3.04E-04
Sr-90 .O088E-01 .4¢ 6.92 .00E+00 1.73E+00 3.47E+00
Tc-99 3.54126-04 4 6.92 ).00E+00 38E-03 2.73E-03
Th-229 2.7219E-12 346 6.92 .00E+00 9.42E-12 .88E-11 -
Th-230 1.0441E-09 348 6.92 0.00E+00 3.61E.09 723E09 |
Th-232 3.1689E-18 3.46 6.92 ).00E+00 1.10E-15 2.19E-15
T1-208 4.6636E-07 346 6.2 ).00E+00 1.61E-08 323608
U-232 1.2638E-06 3.48 6.92 0.00E+00 4.37E-08 8.75E-08 Thermal Power !
U-233 5.7451E-10 3.46 6.92 0.00E+00 1.99E-08 3.986-09 Nominal Heat: Bounding '
U-234 4.3044E-08 3.46 8.92 0.00E+00 1.49E-05 2.98E-05 Output . " Heat Output ~
U-235 7.7765E-09 3.46 0.00 1.12€-04 1.12E-04 12E-04 (Watts) ' atts]
U-238 1.8050E-07 3.48 6.92 0.00€+00 6.25E-07 1.256-06 2.82E+01 2.83E+01
U-238 -1.7914E-07 3.46 0.00 8.19E-03 8.19€-03 8.19€-03 Total Total
Y-90 5.0088E-01 3.48 6.92 0.00E+00 1.73E+00 3.47E+00
Other Radionucides 4.90E+00 9.81E+00 —
I, Template Sclection S v, Burnup Summary, and Checks:+:.:
[Tempiate Seiection Summary - . [
From SFD Used  |Basie for Parameter Differences:
Reactor Moderator:] FAST FAST [This Template was Lised for e following reasons:
Fuel Cladding:] SST SST " This fusl matches on ol oxcept 'Y -
BOL HM Constit Puandy Puand U
BOL Enrichment %: 10 1o 30
|Burnup Summary (MWdy' {Basis for bumup used in estimate: J
From SFD Estimated 1 ]
Nominak| 3.45]Nominal bumip taken from SFD and convertad 1 MW using BOL=34.5 19
Sounding:] 6.92Bounding bumup assumed 10 be twice nominal bumup.
Checks 3
Estimated Burnup/ —
Burmup Multipller Given Estimated EOL HWGiven EOL HM
Nominat] — 00|
Bounding: 0.00]
'Reactor shutdown, core al, storage, shipping or cther date confirming that iraciation ceased for fuel.
Total bumup for all fuel d with this must be divided by BOL heavy metal mass 10 get specific bumup valuss (MWAMT). —3
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Fuel Radionuclide Inventory Worksheet

4 Fuel and Template Information [ 3.0 Estimated
Fuel Name: FFTF-TFA-FC-1 Fuel decay start date: 1892 Canister usage:
SNFID & 325 Estimates ss of: 2030 18"x15'
Fuel Units & Descr: 1 - HEX ARRAY 81 ROD Temptate: FFTF (FAST, SST. 1010 30%, Pu & U)
Heavy Motal Mass: BOLe ; EOL=42.584kg *Template Bumup(MWd): 0112
ROD Storage Slte: HANFORD Template BOL Heavy Metal Mass (MT): 0.0329181
— Template Decay Time: 35 years
). Estimates 5% m Xy Xp b ¥a Yo Gamma Sources
. : ) . Photon . Total
", CWMWd From . Nominal Bounding Fuel jnitial Activity  Nominal Fue! = BoundingFuel | Energy  Photons/sec
Radionuclide ) Te@;lale Fuel Burnup (MWd)® Bumup (MWd)® - ’ hven;tor[es((:l) Wventories{(Ci) § . Group lboundigL
AC-227 6.1822€-12 2,604.34 ,388.68 0.00E+00 1.67E08 3.33E-08 Avg. MeV
Am-241 1.1066E-01 604,34 ,368.68 8.73E+01 3.85E+(2 6.84E+02 0.0150 1.778E 14
Am-242m 1.8247€-03 ,684.34 388.68 0.00E+00 5.19E+00 1.04E401 0.0250 3.506E413
Am-243 0740E-04 ,604.34 ,368.68 0.00E+00 2.89E-01 §.79E-01 0.0375 40726413
C-14 2.6042E-05 ,694.34 ,388.68 D.0CE+00 7.02E02 1.40E-01 0.0575 4006E413
CH36 3.4243E-10 2,694.34 ,358.68 0.00E+00 9.23€-07 1.85E-06 0.0650 1.950E+13
Cm-243 4.0629E-04 2,694.34 ,388.68 ).00E+00 1.09E+00 2.19E400 0.1250 1.373E+13
Cm-244 1.6024E-03 2,694.34 ,388.68 .00E+00 4.32E+00 8.63E+00 02250 1.574E413
Co-60 3.4275E-00 2,694.34 ,388.68 ).00E+00 9.23E+00 _BSE+01 03750 6.823E+12
Cs-134 1.5566E-03 ,694.34 .368.68 ).00E+00 4.19E+00 8.39E+00 05750 2.764E+14
Cs-135 4.7693E-05 ,604.34 .368.68 .O0E+00 1.29E-01 2.57E01 0.8500 2.888E+412
Cs-137 1.4007E+00 ,604.34 6,388.68 0.00E+00 3.77E+03 7.55€+03 12500 3.457E+12
Eu-154 1.6184E-02 ,694.34 5,388.68 0.00E+00 4.36E+01 8.72E+01 1.7500 TB19E+10
Eu-155 1.3774E-02 ,654.34 5,388.68 0.00E+00 3.T1E+01 7.42E+01 22500 1.578E407
Fe-55 3.8028E-04 ,694.34 ,388.68 ).00E +00 1.02E400 2. 05E+00 2.7500 B.936E+07
H-3 3.8454E-03 ,694.34 ,388.68 .00E +00 JO4E+01  O7E+01 3.5000 4.859E405
129 2891E-06 ,694.34 ,368.68 .00E+00 3.47E-03 8.95E-03 5.0000 1.706E405
Kr-85 2.7848E-02 ,604.34 .368.68 ).00E +00 7.50E+01 1.50E+02 7.0000 1.946E+04
Np-237 3.7516E-06 ,694.34 388,68 ).00E+00 01E-02 2.02E-02 11,0000 22256403
Pa-231 1.2488E-11 2,694.34 .388.68 0.00E+00 3.96E-08 6.73E-08
Pb-210 2.4206E-12 ,694.34 ,388.68 0.00E+00 B.52E-09 .30E-08
Pm-147 SET1E-02 2 654.34 5,388.68 0.00E+00 4.22E401 3. 44E +01
Pu-238 1.4877E-02 2,604.34 5,388.68 0.00E +00 4.01E+01 .02E+01
Pu-239 -3.5520E-02 2,694.34 0.00 7.17E202 6.21E402 .17E4u__4
Pu-240 2.0690E-02 2,694.34 6,388.68 3.64E+02 4.20E+02 4.76E+02
Pu-241 -1.4799E+00 2,694.34 0.00 1.84E404 124E404 1.64E+04
Pu-242 1.1252E-05 2,604.34 5,338.68 - 8.71E-02 27E-01 SB8E-01-
Ra-226 7.8524E-12 ,694.34 ,388.68 0.00E+00 2.12€08 4.23E08
Ra-228 2.4088E-16 2,694.34 5,388.68 0.00E+00 ©.49E-13 1.30E-12
Ru-106 5066E-05 2,604.34 5,368.68 ).00E+00 4.06E-02 3.12E-02
Se-79 L0127E-05 2,694.34 5,388.68 0.00E+00 2.73E02 5.46E-02
Sn-126 4.3902E-05 2,694.34 .388.68 0.00E+00 1.18E-01 2.37E01
S-90 5.0088E-01 2,694.34 ,388.68 0.00E+00 1.35E403 2.70E+03
Tc-99 3.0412E-04 ,604.34 ,388.68 ).00E +00 1.06E+00 2.12E+00
Th-229 2.7219E-12 604.34 ,388.68 ).00€+00 7.33E09 A7E-08
Th-230 1.0431E-09  694.34 .388.68 0.00E+00 2.81€-06 6.63E-06
232 3.1689E-16  604.34 :388.68 0.00E+00 8.54E.13 1.71E-12
TH208 4.8636E-07 ,634.34 ,388.68 0.00E+00 26E03 2.51E03 -
U232 4.2638E-06 694.34 5,388.68 0.00E+00 3.41E03 6.81E-03 Thermal Power
U-233 6.7451E-10 2,694.34 5,388.68 0.00E+00 1.55E-06 3.10E-06 tiominal Heat  Bounding
U-234 4.3044E-06 2,694.34 5,388.68 0.00E+00 1.16E-02 2.326-02 | Output . Heat Output
U-235 <7.7765E-09 2,694.34 0.00 ATED4 1.26E-04 ATE-04 | (Watts) - atts
U-236 1.8050E-07 2,694.34 65,388.68 0.00E+00 4.86E-04 8.736-04 7.50E+01 1.19E402
U-238 -1.7914E-07 2,694.34 0.00 1.07E-02 1.026-02 1.07E-02 Totaf Total
¥-90 5.0088E-01 2,694.34 5,388.68 0.00E+00 1.35E4+03 2.70E+03
Other Radionuciides . 3.82E+03 7.83E+03
FIL Yempiate Selection 5 v Burmup Sunmary, snd CRecks o v
[Template Selection Summary : s
From 8FD Used {Basis for Parameter Ditferences:
[V FAST FAST Jihis Ternplats waes usad for the folowing reesons:
Fuel Cladding:, SST SST ~_JThic fust matches on & oxcept @ ).
BOL HM Constit PusndU PusndU 1
BOL Enrichment %: 000 |
IBurmup Summary MWd)* .. }Basis for burnup used in
From 8FD I |
Nominal:[ 2,594 34 Nominal bumup taken from SFD and corverted 1o MWJ using BOL=45.2834g
Bounding:| 6.358.88]Bounding burnup assumed 1o be twioe nominal bumup.
Estimated Burnup/
'_Mg&k Given Burnup Estimated EOL HIWGlven EOL MM
Nominat: 0.39)
Bounding:{ 0.78
! hy core storage, shipping or other date confirming that iradiation ceased for fuel,
Totat burnup for alf tuel with this must be divided by BOL heavy metal mass 1 get specific bumup values (MWAMT).
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Fuel Radionuclide Inventory Worksheet .
] Estimated

1, Fuel and Template Information,

Fuel Name: FFTF-TFA-MFF-1 & 1A (CDE) Fusl docay start date: 1992 Canister
SNF 1D #: 330 Estimates a9 of: 2030 18°x18'
Fust Units & Descr: 2 - HEX ARRAY 169 ROD Template: FFTF (FAST, SST, 1010 30%. Pud V)
Heavy Motal Mass: BOL=  ; FOL=38.107kg Hemplste Bumup(MWd): 5011.2
ROD Storage She: HANFORD Template BOL Heavy Metal Mass (MT): 0.0329181
Template Decay Time: 35 years
IL Estimates ... ~ m Xy Xy b Yo ¥s Gamms Sources
. o . R - Photon Total
CVMwd From ;. Nominal Bounding Fuel . initial Activity - Nominal Fuel  Bounding Fuel Energy  Photons/sec
Radionuclide Tenﬂah Fuel Bumup (MWd)* Bumup (MWd)® {C)) nventories(Cl) hventode_ssa) Group. {bounding)
Ac-227 6.1822E-12 10,382.82 20,765.65 0.00E+00 6.42E-08 1.28E07 Avg. MeV
Am-241 1.1066E-01 10,382.82 20,765.65 1.90E+02 1.34E+03 2.49E+03 0.0150 8.774E+14
Am-242m 1.9247E-03 10,382.82 20,765.65 0.00E+00 2.00E+01 4.00E+01 0.0250 1.350E+14
Am-243 1.0740E-04 10,382.82 20,765.65 0.00E+00 A2E+00 2.23E+00 0.0375 1.569E+14
C-14 2.6042€-05 10,382.82 20,765.65 ).00E+00 2.70E-01 5.41E-01 0.0578 1.558€+14
Ch36 3.4243E-1( 10,382.82 20,765.65 ).00E+00 3.56E-06 7.11E-08 0.0850 7.516E+13
Cm-243 4.0629€-04 10,382.82 20,765.85 0.00E+00 4.22€4+00 B.44E+00 0.1250 5280E+13
Cm-244 1.6024E-03 10,382.82 20,765.65 0.00E+00 1.66E+01 3.33E+01 0.2250 8.065E+13
Co-60 3.4275E-03 10,382.82 20,765.65 0.00E+00 J.56E+0 7.12E+01 0.3750 2.829E+13
Cs-134 1.5566E-03 10,382.82 20,765.65 0.00E+00 1.62E+0 3.23E+01 0.5750 1.085E+15
Cs-135 4.7693E-05 10,382.82 20,765.65 0.00E+00 4.95E-01 9.90E-01 0.8500 1.113E+13
Cs-137 1.4007E+00 10,382.32 20,765.85 ).00E+00 1.45E+04 .S1E+04 1.2500 1332E+13
Eu-154 1.6184E-02 10,382.82 20,765.85 .00E+00 1.68E+02 3.36E+02 1.7500 3013E+11
Eu-155 3774E-R2 10,382.82 20,765.65 .00E+00 A3E+02 .86E+02 2.2500 S.013E+07
Fe-55 3.0028E-04 10,382.82 20,765.85 .00E+00 3.95E+00 .90E+00 2.7500 3.440E+08
H-3 3.8454E-03 10,382.82 20,765.65 .00E+00 3.99E+01 7.99E+01 3.5000 1.531E408
-129 1.2891E-08 10,382.82 20,765.65 .00E+00 1.34E-02 2.68E-02 5.0000 S5.121E408
Kr-85 2.7848E-02 10.382.82 20,765.65 .00E+00 2.89€+02 5.78E+02 7.0000 5.84S5E+04
Np-237 3.7516E-08 10,382.82 20,765.65 0.00E+00 3.90E-02 7.79E-02 11.0000 8.885E+03
Pa-231 1.2488E-11 10,382.82 20,765.65 0.00E+00 30E-07 2.59€-07
Pb-210 24206E-12 10,382.82 20,765.65 0.C0E+00 2.51E-08 5.03E-08
Pm-147 1.5671E-02 10,382.82 20,765.65 0.00E+00 B3E+02 3.25E+02
Pu-238 1.4877E-02 10,382.82 20,765.65 0.00E+00 1.54E+02 3.09E+02
Pu-239 -3.5520E-02 10,382.82 0.00 S6E+03 1.19E+03 S56E+03
Pu-240 2.0690E-02 10,382.82 20,765.85 7 S2E+02 .01E+03 22E+03
Pu-241 -1.4799E+00 0,382.82 .0.00 3.56E+04 2.02E+04 3.56E+04
Pu-242 1.1252E-05 0,382.82 20,765.65 2.11E-01 3.28E-01 4.45E-01
Ra-226 7.8524E-12 0,382.82 20,765.65 0.00E+00 3.15E-08 BIE07
‘Ra-228 2.4086E-18 10,382.82 20,765.65 0.00E+00 2.50E-12 .00E-12
Ru-106 1.5066E-05 10,382.82 20,765.65 0.00E+00 1.56E-01 3.13E-01
38-79 0127605 10,382.82 20,765.65 ).00E+00 1.05€-01 .10E-01
Sn-126 4.3902E-05 10,382.82 20,765.65 L.OOE+00 4.56E-01 . 12601
Se-90 5.0038E-01 10,382.82 20,765.65 L.00E+00 5.20E+03 1.04E+04
Tc-99 3.9412E-04 10,382.82 20,765.65 .00E+00 4.00E+00 8.18E+00 |
Th-229 - 2.7219E-12 10,382.82 20,765.85 0.00E+00 2.83E-08 .65E-08
Th-230 .0441E-09 10,382.82 20,765.65 0.00E+00 1.08E-05 2. 17E-05
Th-232 3.1689E-18 10,382.82 20,765.68 0.00E+00 J.29E-12 3.58E-12
TH208 4.6636E-07 10,382.82 20,765.65 0.00E+00 4.84E-03 ).68E-03
U-232 1.2638E-08 10,382.82 20,765.65 0.00E+00 1.31E-02 2.62E-02 Thermal Power
U233 §.7451E-10 10,382.82 20,765.65 0.00E+00 5.97€-08 .19€-05 Nominal Heast Bounding
U-234 4.3044E-08 10,382.82 0.00E+00 4.47€-02 8.94E-02 Outpul. Heat Output
U-235 -7.7765E-09 10,382.82 3.20E-04 2.39E-04 3.20E-04 (Watts) (Watts)
t-236 1.8050E-07 10,382.82 0.00E+00 1.87E-03 3.75E-03 2.27E+02 3.98E+02
U-238 -1.79014E-07 10,382.82 2.33E-02 2.14E-02 2.33E-02 Total TJotad
Y-90 5.0088E-01 . 10,382.82 0.00E+00 5.20E+03 .04E+04
Other Radionuckios 1.47E+04 2.94E+04
JIL Template Sclection Summary, Burnup Sunimar¥, and Checks
[Template Seb S ; B R | -
From SFO Used Dasls for Parametar Differences:
Reactor Modesator: FAST - _FAST Tomplate was used for the following
Fust Cladding:] SST SST Totis ol msiches on i p oxcept { ).
BOL HM Constitu PuandV PuandU
BOL Envichment 1010 30
|Burnup Summary (MWdy ~{Basis for burnup used in estimate:
From SFD Estimated |
Nominak] 10,382.52fNominal burrup takem from SFD and converted 10 MW using BOL=08 503
Bounding:| 20,765.65Gounding bumup assumed 10 be bwice nominal bump.
Checks
Estimated Bumup/
Burmup MuRtiplier _ Given Burmup Estimated EOL HM/Given EOL HM
Nominat{ o) i
Bounding:] 1.38]
Reactor cone storage. g or other cate confirming that irradiation ceased for fuel.

*Total bumup fos all fust associated with this worksheet must be divided by BOL heavy metal mass 10 gat specific bumup values (MWAMT).
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— Fuel Radionuclide inventory Worksheet
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4. Fuel and Template Information ;. Estimated
Fuel Name: FFTF-TFA-PO-243 5 Fuel decay start date: 1992 Canister usage:
SNFID #: 333 Estimates ss of: 2030 18°x15'
Fuel Unts & Descr: 3 - HEX ARRAY 169 ROD Template: FFTF (FAST, SST, 1010 30%, Pu & U)
Maavy Metal Mass: BOL= : EOLx131.25kg *emplate Bumup(MWd): 50132
ROD Storage Site: HANFORD Template BOL Heavy Metal Mass (MT): 00329181
Tempiste Decay Time: 35 years
m X X b ¥a Ys Gamma Sources
. . ' ) : ] Photon Totat
. CUMWd From - Mominal = .-Bounding Fuel nitial Activity ' ‘Nominal Fuel  BoundingFuel | Energy .  Photons/sec
Radionuclide - Template Fuel Bumup (MWJ)' Bumup MAWd)* - (Ch n rlesiCl) - tnventories(Ci) Group {bounding)
Ac-227 6.1822E-12 10,725.31 11,359.60 ).00E+00 6.636-08 7.02E-08 Avg. MeV
Am-241 1.1066E-01 10,725.31 11,359.60 2.74E+02 1.46E+03 1.53E+03 0.0150 3.797E+14
Am-242m 1.8247E-03 10,725.31 1,359.60 D.00E+00 2.06E+01 2.19E401 0.0250 7A0GE+13
Am-243 L0740E-04 10,725.31 11,359.60 0.00E+00 L1SE+00 1.22E400 0.0375 8.585E413
C-14 2.6042E-05 10,725.31 11,359.60 0.00E+00 2.79E-01 2.96E-01 0.0575 8.760E+13
C-36 3.4243E-10 10,725.31 11,359.60 0.00E+00 A.67E-06 3.89E-06 0.0850 41126413
Cm-243 4.0629E-04 10,725.31 ,359.60 0.00E +00 4.36E+00 4.62E400 0.1250 2894E+13
Cm-244 1.6024E03 10.725.31 11,359.60 D.00E +00 1.72E+01 1.82E+01 0.2250 3.318E+13
Co-60 3.4275E-03 10,725.31 11,359.60 D.0OE +00 3.68E+01 3.85E+01 0.3750 14356413
Cs-134 1.5566E-03 10,7257 11,359.60 D.00E +00 1.67E+01 1.77E+01 05750 5.827E+14
Cs-135 4.7693E-05 10,725. 11,359.60 D.00E +00 5.12E-01 5.42E-01 0.8500 6.088E+12
Cs-137 1.4007E+00 10,725. 11,359.60 0.00E+00 1.50E+04 1.59E404 1.2500 7.28TE+12
Eu-154 1.6184E-02 ),725.31 359.60 .00E+00 1.74E+02 .BAE+02 1.7500 1.548E+11
Eu-155 1.3774E-02 10,725.31 11,359.60 0.00E+00 1.43E+02 1.56E+02 22500 3.367E+07
Fe-55 9.8028E-04 D,725.31 ,359.60 0.00E+00 4.08E+00 4.32E400 2.7500 1.855E+408
H-3 3.8454E-03 072531 11,359.60 * 0.00E+00 4.12E+01 4.37€+01 3.5000 1.234E+06
-129 .2891E-06 0,725.31 359.60 ).00E+00 1.38E-02 1.46E-02 5.0000 4.485E405
Kr-85 2.7848E02 10,725.31 11,358.60 0.00E+00 2.99E402 3.16E402 7.0000 5113604
Np-237 3.7516E-06 3,725.31 11,358.60 0.00E+00 4.026-02 4.26E-02 11.0000 5.847E+03
Pa-231 2488E-11 ),725.31 11,359.60 ).00E+00 1.34E-07 142607
PO-210 2.4206E-12 - 10.725.31 359.60 0.00E+00 2.80E-08 2.75E-08
Pm-147 1.5671E-02 10,725.31 11,359.60 0.00E+00 1.68E+02 1.78E+02
Pu-238 1.4877E02 0,725.31 11,359.60 J.00E«00 - 1.60E+Q2 69E+02
Pu-239 -3.5520E-02 10,725.31 0.00 2 25E+03 B7E+03 2.25E+03
Pu-240 2.0690E-02 10.725.31 11,359.60 . 14E+03 36E+03 38E+03
Pu-241 1. A790E+00 10,725.31 0.00 5.13E+04 354E+04 5.13E+04
Pu-242 1.1252E-05 10.725.31 11,359.60 3.05E-01 4.25E-01 4.32E-01
Ra-226 7.8524E-12 10.725.31 1,359.60 0.00E +00 8.42E-08 8.82E-08
Ra-228 2.4066E-1€ 10,725.31 11,359.60 0.00E+00 2.58E-12 2.74E-12
Ru-106 1.5066E-05 10,725.31 11,359.60 .00E +00 1.82E-01 1.71E-01
Se-79 1.0127€-05 0,725.31 11,359.60 .00E+00 1.00E-01 1.15€-01
5n-126 4.3902E-05 0,725.31 11,359.60 __0.00E+00 4.71E-01 4.99E-01
5r-00 5.0088E-01 ,725.31 11,359.60 - 0.00E+00 5.37E+03 5.69E+03
c-99 3.9412E-04 ,725.31 11,359.60 0.00E+00 4.23E+00 4.48E+00
Th-229 2.7219E-12 10,725.31 11,359.60 D.00E+00 2.92E08 3.09E-08
Th-230 0341E-09 .725.31 13,359.60 0.00E+00 1.12€05 1.19E-05
™232 3.1689E-16 0.725.31 11,359.60 - 0.00E+00 340E-12 3.60E-12
TH208 4.6636E-07 0.725.31 11,350.60 0.00E+00 5.00E-03 5.30E-03
U232 1.2638E-06 10,725.31 11,350.60 0.00E+00 1.36E-G2 1.44E-02 Thermal Power
U-233 5.7451E-10 10,725.31 11,359.60 0.00E+00 6.16E-06 6.53E-06 Nominal Heat Bounding
U234 4.3044E-06 10,725.31 11,359.60 0.00E+00 4.62E-02 4.85E-02 Qutput - Heat Output
U-235 -7.7765E-09 10,725.31 0.00 4.61E-04 3.78E-04 4.61E-04 (Watts) (Watts)
U-236 1.8050E-07 10,725.31 11,359.60 0.00E+00 1.94E-03 2.05E-03 2.87E+02 2.89E+02
U-238 -1.7914E07 10,725.31 0.00 3.36E-02 3ATER 3.36E-02 Total Total
Y-90 5.0088E-01 10,725.31 11,350.60 0.00E+00 6.37E+03 6.69E+03
Other Radionuciides 1.52E+04 S1E+04
Eﬂ.'?g‘ Selection S v, Burpup Summary, and Checks i
emplate Selection § Y
From §F0 Used |Basis for F Ditf
Resctor Rk FAST FAST  [Thic Tempiate was used lor 2 folowing feasons:
Fuel Cladding: SST $ST JThis et metches on all pasameters except enrichment (unknown).
BOL M Constituents:| Puand U Puand U | |
BOL Enrichment %:| 10 30 |
Bumup Summary (MWd)* - {Basis for p used in estimate:
From $FC stimated ]
Nominat:] 10,725 31Nomina! burmsp taken om SFD and convertad 10 MWd ueing BOLs141.855kg
Bounding:] 11,353 60]Bounding bamup taken Srom SFD and converted to MWd using BOL=141.995kg
Estimated Burmnup/
Burnup Muftiplier Given Burnup Estimated EOL HM/Given EOL HI
Nominat:| 0.50
Bounding:| 0.53] ; . ]
R core i, storage, shipping or other date confimning that iTadiation ceased for fuel.
*Total burrup for al fuet d with this worksheet must be divided by BOL heavy metal mass 1o get specific bumup values (MWAMT).
DOE/SNF/REP-072 March 2003
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! i,
Fued Radionuclide Inventory Worksheet
L Fuel and Template Information >0 7 4 Estimated :
Fuel Name: FFTF-TFA-SRF-334 "Fuel decay start date: 1932 Canister usage: :
SNE D #: 334 Estimates 26 of: 2000 18°x15° ,

Fusl Units & Descr: 2 - HEX ARRAY 91 ROD

Template: FFTF (FAST, SST, 1010 30%, Pus U)

Heavy Metal Mass: BOL= ; EOL=85.81kg Temptate Burnup{MWd): 5011.2
ROD Storage Ske: HANFORD Tempiate BOL Heavy Metal Mass (MT): 0.0320181
"~ Tempiate Decay Tine: 35 yoars
11, Estimates 5.~ ¢ m Ay Ko b Yo Vo Gamma Sources
. ‘ : Photon Total
) CUMWd From .. Nominal Bounding Fusl initia) Activity  Nominal Fuel - Bounding Fusl |. Energy . Photons/sec
Radionuctide Template Fuel Bumnup (MWd)* Bumup (Mwd)* (D) In les(C) _Mventories(C}) | Group ___(bounding)
Ac-227 6.1822E-12 3,631.59 3.953.60 0.00E+00 2.25E-08 2 44E-08 Avg. MeV
Am-241 1.1066E-01 3.631.59 3,953.60 1.72E+02 5.74E+402 6.10E+02 00150 1.363E+14
Am-242m 1.9247E-03 ,631.59 ,953.60 0.00E+00 6.99E400 7.81E+00 0.0250 2.584E+13
Am-243 1.0740E-04 631.59 ,953.60 0.00E+00 3.90E-01 4.25€-01 0.0375 2.389E+13
C-14 2.6042E-05 831.59 ,953.60 0.00E+00 9.46E-02 1.03€-01 0.0575 3.156E+13
CI-36 3.4243E-10 3,631.59 ,953.60 0.00E+00 1.24E-08 1.35E-08 0.0850 141E+13
Cm-243 4.0629€-04 3,631.59 ,953.60 0.00E+00 1.48E+00 1.81E+00 0.1250 1.007€+13
Cm-244 1.6024E-03 3,631.58 3,953.60 0.00E+00 5.82E+00 8.34E+00 0.2250 1.155€+13
Co-60 3.4275E-03 3,631.59 3,953.60 ).00E+00 1.24E+01 .36E+01 0.3750 5.008€412
Cs-134 1.5566E-03 3,631.59 3,953.60 0.00E+00 5.65E+00 __8.15E+00 0.5750 2.028E+14
Cs-136 - 4.7683E-05 3,631.59 ,053.60 0.00E+00 1.73E-01 .89E-01 0.8500 2110€+12
Cs-137 1.4007E+00 3,631.59 3,953.60 0.00E400 5.09E+03 5.54E+03 1.2500 2538E+12
Eu-154 1.6184E-02 3,631.59 3.953.60 0.00E+00 5.88E+01 6.40E+01 1.7500 5.737E410
Eu-155 S774E-02 ,631.58 ,953.60 0.00E+00 5.00E+( 5.45E+0t 22500 1.207E+07
Fe-55 3.8028E-04 ,631.59 ,853.60 .00E+Q00 1.38E+00 1.50€+00 2.7500 8.585E+07
H-3 3.8454E-03 ,631.59 3,953.60 .00E+00 1.40E+01 1.52E+01 3.5000 6.034E+05
1-129 .2891E-06 ,631.59 3,953.60 .00E+00 4.68E-03 5.10E-03 5.0000 2.326E+05
Kr-8§ 2.784BE-02 3,631.59 3,953.60 .00€+00 1.01E+02 1.10E+02 7.0000 2.650E+04
Np-237 3.7516E-06 3,631.59 3,953.60 0.00E+00 1.36E-02 1.48E-02 11.0000 3.030E+03
Pa-231 1.2488E-11 3,631.59 3,953.80 0.00E+00 4.54E-08 4.94E-08
Pb-21( 2.4206E-12 631.59 3,953.60 D.00E+00 B.79E-09 9.57E-09
P-147 1.5671E-02 ,631.58 3,953.60 D.00E+00 5.59€+01 8.20E+01
Pu-238 1.4877E-02 ,631.59 3,953.60 0.00E+00 5.40E+01 5.88E+01
Pu-239 -3.5520E-02 ,631.59 0.00 .42E+03 29E+03 42E+03
Pu-240 2.0690E-02 3.631.59 3,953.60 7.20E+02 7.95E+02 3 01E+02
Pu-241 -1.4709E+00 3,631.59 0.00 3.23E+04 .69E+04 3.23E+04
Pu-242 1.1252€-05 3,631.59 3.953.60 1.92€-01 2.33E-01 2.36E-01
Ra-226 7.8524E-12 3,631.59 3,963.60 0.00€+00 2.85E-08 3.10E-08
Ra-228 2.4086E-16 3,631.59 3,953.60 0.00E+00 3.75E-13 9.52€-13
Ru-106 1.5086E-05 3,631.59 3,953.60 0.00E+00 5.47€E-02 5.96E-02
Se-79 1.0127E-06 ,631.59 3,953.60 0.00E+00 3.68E-02 4.00E-02
Sn-126 4.3902E-05 ,631.59 ,853.60 0.00E+00 1.58€-01 1.74E-01
Sr-30 .0038E D1 3,631.59 3,953.60 0.00E+00 1.82E+03 1.98E+03
Tc-99 3.94126-04 3,631.58 3,953.60 0.00E+00 1.43E+00 1.56E+00
Th-229 L. 7219E-12 3,631.59 3,953.60 0.00E+00 9.88E-09 *_1.08E-08
Th-230 .0441E-08 3,631.59 3,953.60 0.00E+00 3.79E-08 4.13E-08
Th-232 3.1689€E-18 3,631.59 963.60 0.00E+00 1.15E-12 1.25E-12
T-208 4.6636E-07 3,631.5¢ 3,953.60 0.00E+00 1.69E-03 1.34E-03
U-232 12638E-06 3,631.59 3,953.60 0.00E+00 4.59E-03 5.00E-03 Thermal Power
U-233 5.7451E-10 631.59 3,953.60 0.00E+00 2.09E-08 2.27E08 Nominat Heat . Bounding
U-234 4.3044E-08 ,631.59 3,953.60 0.00E+00 1.56E-02 1.70E-02 - Output Heat Output
U-235 -7.7765E-09 3,631.59 0.00 2.91E-04 2.62E-04 2.91E-04 atts] atts -
U-236 1.8050E-07 3,631.58 3.953.60 0.00E+00 6.55E-04 7.14E-04 1.24E402 1.33E+02
U-238 1.7914E-07 3,631.59 0.00 2.126-02 2.06E-02 2.12E-02 Total Total
¥-90 5.0088E-01 3,631.59 3,953.60 0.00E+00 1.82E+03 .98E+03
Other Radionuclides 5.15€+03 5.60E+03
TH, Temmplate Sclection 5 Y Burmup S "
[Tempiate Seiection Summary : |
From SFD Used Basis for Parameter Differences:
| FAST FAST. Tempiate was used for the following reasons:
Fusel Cladding:{ SST SST fuel maiches on all p cept 'Y
BOL HM Constituents:| PuandU Puandl
BOL Enrichmant %:| 101 30
[Burnup Summary (MWay IBasls for burnup used in estimate:
From SFD Estimated 1
Nominat] 3.631.59{Nominal bumup taken from SFD and converted 1 MW using BOL=29.4434y
Bounding:] 3.953.60[Bounding burmup taken irom SFD and converted 1o MW using BOL=30.443kg
iChecks
Estimated Bumup/
Mu Given Bumup Estimated EOL HWGiven EOL HM
Nominak| 0.27]
Bounding:| 0.29]
‘Reactor core slorage, g or other date confiming that ivadiation ceased for fuel.
Total bumup for all fuel associated with this workshest must be divided by BOL heavy metal mass 1 get speciic burmup values (MWAMT).
DOE/SNF/REP-078 March 2003
Revision 0 Page D-20 of D-585
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Fue) Radionuclide Inventory Worksheet

. Facl and Template Iaformation Estimated
Fuel Name: FFTF-TFA-UO-1 "Fuet decay start date: 1992 " Canister ysage:
SNFID #: 335 . Estimates as of: 2030 18~x15'
Fuel Units & Descr: 1- HEX ARRAY 217 ROD Tempiste: FFTF (FAST. SST. 1010 30%. Pu & U)
Heavy Metal Mass: BOL=  : EOL=35.012kg emplate Bumup(Mwd): 50112 :
ROO Storage Site: HANFORD Template BOL Heavy Mets! Mass (8T} 0.0329181
Template Decay Time: . 35 yoars.
J1 Estimates - m Xn X - b S Yo © Gamma Sources
CMwdFrom. - Nominal .'.  BoundingFuel initial Activity  Nominal Fue! . BoundingFuel | : Energy ~ Photonsfsec
Radionuclide Template Fuel Bumup (MWd)® Bumup (MWd)® - (C)) - Inventories(Cl) - Inventories(Cl) Group - - (bounding)
Ac-227 6.1822E-12 835.27 1,229.60 D.00E+00 5.16E-00 7.60E-0S Avg. eV
Am-241 1.1066E-01 336,27 1,229.60 6.91E+01 1.82E+02 2.05E+02 0.0150 43236413
Am-242m 1.9247E-00 835.27 229.60 0.00E+00 .B1E+00 2.37€+00 0.0250 B.050E+12
Am-243 1.0740E-04 335.27 229.60 0.00E+00 .97TE-02 1.3%E-01 0.0375 9.206E+12
C-14 2.6042E-05 835.27 229.60 0.00E+00 . 18E-02 320E-02 0.0575 1.003E+13
136 3.4243E-10 835.27 ,229.60 OOE+00 2.86E-07 A21E-07 0.0850 4AS1E+12
Cm-243 4.0629E-04 835.27 229.60 .00E+00 3.30E-01 5.00E-01 0.1250 SI34E12
Cm-244 1.6024E-03 83527 1,229.60 .00E+00 "1.34E+00 1.87E+00 02250 3502E+12
Co-60 3.4375E-03 335.27 1,229.60 ).00E+00 2.86E+00 4.21E+00 0.3750 1.558E+12
Cs-134 1.5566E-03 335.27 1,229.60 0.00E+00 1.30E+00 1.91E+00 05750 6.307E+13
Cs-135 4.7693E-06 335.27 1,229.60 0.00E+00 3.98E-02 5.86E-02 0.8500 6.590E+11
Cs-137 1.4007E+00 B35.27 229.60 D.00E+00 1.17E+08 _T2E+03 1.2600 7.887E+11
Eu-154 1.6184E-02 83527 1,229.60 .00E+00 35E401 9OE+01 1.7500 1.784E+10
Eu-155 1.3774E-02 335.27 1,229.60 .00E+00 L15E+01 G9E+01 2.2500 3.824E 406
Fe-55 3.8028E-04 335.27 1,229.60 .00E+00 3.18E-01 4.65E-01 2.7500 20526407
H3 3.8454E-03 .27 1,229.60 .00E+00 3.21E+00 4.73E400 3.5000 2.25TE+05
1129 2B91E-06 .27 1,225.60 - ).00E+00 1.08E-03 1.59E-03 5.0000 8.766E+04
Kr-85 2.7B48E-02 .27 1,229.80 .00E: 2.33E+01 3.42E+01 7.0000 9.988E+03
Np-237 3.7516E-06 335.27 1,229.60 .00E+00 3.13E03 461E-03 11.0000 1.142E+03
Pa-231 1.2488E-11 335.27 1,229.60 .00E: .OAE08 1.54E08
Pb-210 2.4206E-12 335.27 1,220.60 0.00E+00 _ 2.0E-09 2.98E-09
Pr-147 1.5671E-02 33527 1,229.60 0.00E+00 B1E+01 L93E+01
Pu-238 1.4877E-02 835.27 1,229.60 .00E+00 24E+01 LB3E+01
Pu-239 -3.55206-02 335.27 0.00 5.67E+02 5.38E+02 5.67E+02
Pu-240 2.0690E-02 835.27 1,229.60 2.88E+02 3.06E+02 3.14E+02
Pu-241 -1.4799E+00 535.27 0.00 1.20E+04 1176404 20E+04
Pu-242 1.1252E-05 33527 1,226.60 7.69E-02 3.63E-02 .07€-02
Ra-226 7.8524E-12 335.27 ,229.60 .D0E+00 3.56E-09 .66E-00
Ra-28 2.4086E-18 83527 229.60 .00E+00 .01E-13 2 96E-13
Ru-106 1.5066E-05 835.27 ,220.60 .00E+00 .26E-02 1.85E-02
Se-79 1.0127E-05 335.27 1,229.60 .00E+00 8.46E-03 25E-02
Sn-126 4.3902E-05 335.27 1,220.60 ).00E +00 .67E-02 6.40E-02
Sr-90 5.0088E-01 835.27 229.60 ).00E+00 4.18E+02 6.16E+02
Tc-99 .9412E-04 33527 1,220.60 ).00E+00 3.29E-01 4.85E-01
Th-229 . 7219E-12 $35.27 229.60 .00E+00 27E-00 3.35E09
Th-230 1.0441E-08 83527 ,229.60 .00E+00 3.72E-07 1.28E-06
Th-232 3.1689E-16 835.27 1,229.60 0.00E+00 2. 65E-13 3.90E-13
TH208 —_4.6636E-07 83527 1,229.60 0.00E+00 3.00E-04 6.73E-04
U-232 1.2638E06 835.27 1.229.60 0.00E+00 1.06E-03 1.55E-03 Thermal Power
uU-233 5.7451E-10 335.27 1,229.60 0.00E+00 4.80E-07 7.06E07 Nominaf Heat -Bounding
U-234 4.3044E-06 335.27 1,228.60 0.00E+00 3.60E-03 5.20E-03 - Output . ;- Heat Output
U-235 -7.7765E-09 $35.27 0.00 16E-04 1.1GE-04 116E-04 (Watts) -~ (Watts)
U-236 1.8050E-07 83527 1,229.60 0.00E+00 1.51E-04 2.22E-04 4.10E401 &.80E+01
U-238 -1.79VAEO7 835.27 0.00 8.48E-G3 8.33E-03 B.4SE-03 Total Total
Y-90 §.0088E-01 835.27 1,220.60 0.00E+00 4.18E+02 6.16E+02
Other Ragionuckdes - 1.18E+03 1.74E+03
T11. Template Selection Soymmary, Burbup Summary. and Checks' 5 e il Spinifog v g
mplate Selection § Y ‘ S |
From SFD Used |Basis for Parameter Differences:
[ M FAST . FAST JFihis Toenplate was us6d for the folowing mesons:
Fuel Cladding: 8ST §sT Jhis fuel matches on ok wxept
BOL MM Constit PuandU PuandU
BOL Enrichment % 1010 30
Burnup Summary MWd)* - - {Basis for bumup used in
From SFO E:
Nominat:| $35.27fNominal bumup takon from SFD and converied 1o Wvd ueing BOLa35.848kg
Sounding:| 1,229.60{Bounding burmup taken from SFD and converted ko MWd wsing BOL»35.848kg
[Checks
Estimated Burnup/
Burmup Multipfier Given p Estimated EOL HWGiven EOL HIY
Wominat:] 0.5}
Bounding:| 0.23 - -
Reactor core ¥, storage, shipping of other date confirming that radiation ceased for fuel.
*Total bumup for alt fuet d with this must be divided by BOL heavy metal mass 10 get specific bumup values (MWAMT).
DOE/SNF/REP-O78 March 2003
Revision 0 Page D-21 of D-585



Fuel Radionuclide Inventory Worksheet -
1. Fuel and Template Information ;.. - , Estimated

Fuel Name: FFTF-TFA-WBO18 & WB042 "Fuel decay start date: 1992 Canister usage:
SNF D #: 338 Estimatos 38 of: 2030 18°x15"
Fuel Unlts & Descr: 2 - HEX ARRAY 61 ROD Template: FERMI (Fast, 2Iec, 1010 40%, U) Y |
Meavy Motal Mass: BOL= : EOL=04.984kg *Tompiate Burnup{(MWd): 58.6725048
ROD Storage Site: HANFORD Template BOL Hoavy Metal Mass (MTk 0.016774
Templats Decay Time: 35 years
I, Estimates 5000 m Xg X " b Yo Yo Gamma Sources
Cimwd From - . Nominal .~ BoundingFuel initia) Activity Nominal Fusl  Bounding Fuel Energy  Photons/sec
Radionuclide Template Fuel Bumup (MWd)® Bumup (MWd)! ()] L wies(C)) M ries(Cl) Group __ (ounding)
Ac-227 9.6110E-08 1,204.37 1,348.90 0.00€+00 1.16E-04 1.30E-04 Avg. MeV
Am-241 6.5601E-07 1,204.37 1,348.90 0.00E+00 7.90E-04 8.85E-04 0.0150 8.926E+13
Am-242m 0.0000E+00 1,204.37 1,348.90 .00E+00 0.00E+00 0.00E+00 0.0250 1.854E+13
Am-243 8.3770E-15 1,204.37 348.90 .00E+00 O1E-11 1.13€-11 0.0375 1.631E413
C-14 2.1714E-05 1,204.37 34890 -  0.00E+00 2.62E-02 2.93€-02 0.0575 1.728E413
Ci-38 5.5188E-08 1,204.37 1,348.90 0.00E+00 8.65E-05 7.44E-05 0.0850 1.045E+13
Cm-243 1.5496E-14 1,204.37 1,348.90 0.00E+00 .87E-11 2.00E-11 0.1250 8.768E+12
Cm-244 5.2375E-16 1.204.37 ,348.90 0.00E+00 L.IE-13 7.06E-13 02250 8.970E+412
Co-60 2.0947E-03 1,204.37. ,348.90 0.00E+00 2.52E+00 2.83E+00 0.3750 3.908E412
Cs-134 6.2443E-07 1,204.37 ,348.90 0.00E+00 7.52E-04 B.42E-04 05750 6.904E+13
Cs-135 4.4996E-05 1,204.37 1,348.90 0.00E+00 5.426-02 B.07E-02 0.8500 6.376E+11
Cs-137 1.3775E+00 1,204.37 1,348.90 D.00E+00 1.66E+03 1.86E+03 1.2500 4.229E+11
Eu-154 1.8510E-04 1,204.37 1,348.90 .00E+00 2.23E-01 2.50E-01 1.7500 1.645E410
u-155 1.4163E-03 1,204.37 1,348.90 0.00E+00 1.71E+00 1.91E+00 _ 2.2500 2.902E408
9-55 1.4179E-05 1,204.37 1,348.90 0.00E+00 1.71E-02 1.91E-02 2.7500 2.798E+05
H3 3.5383E-03 1,204.37 1,348.90 * 0.00E+00 4.26E+00 4,.77E+00 3.5000 3574E+02
-129 .1426E-08 1,204.37 1,348.90 0.00E+00 1.38E-03 1.54E-03 5.0000 1.306E+02
Kr-85 3.8604E-02 1,204.37 1,348.90 0.00E+00 4.65E+01 5.21E+01 7.0000 1.249E+01
Np-237 3.3099E-06 1,204.37 1,348.90 0.00E+00 3.99E-03 4.46E-03 11.0000 1.257E+00
Pa-23 1.8953€E-07 1,204.37 1,348.90 0.00E+00 2.28E-04 2.56E-04
Pb-210 8.9531E-12 . 20437 1,348.90 0.00E+00 1.08E-08 1.21E-08
Pm-147 1.1588E-03 1,204.37 1,348.90 0.00E+00 40E+00 1.56E+00
Pu-238 .T146E-04 204.37 1,348.90 0.00E+00 2.07E-0% 2.31E-01
Pu-239 - 1.5464E-02 .204.37 1,348.90 ).00E +00 2.34E401 2.63E401
Pu-240 6.7919E-05 1,204.37 1,348.90 .00E+00 . 18E-02 ).16E-02
u-241 4.1774E-08 1,204.37 1,348.90 0.00E+00 3.03E-03 5.63E-03
Pu-242 4.37S1E-13 1,204.37 1,348.90 0.00E+00 27€-10 5.90€-10
Ra-226 2.4219E-11 1,204.37 1,348.90 0.00E+00 2.92E-08 3.27E-08
Ra-228 2.3572E-11 1,204.37 1,348.90 0.00E+00  84E-08 3.18E-08
Ru-106 3.0951E-10 1,204.37 1,348.90 .00E+00 3.73-07 4.18E07
Se-79 . 1.6483E-05 1,204.37 1,348.90 .00E+00 1.99E-02 2.22E-02
Sn-126 3.7564E-05 1,204.37 1,348.90 0.00E+00 4.526-02 5.07€-02
Sr-90 1.2052E+00 1,204.37 1,348.90 0.00E+00 ASE+03 1.63E+03
Tc-99 4.4825E-04 1,204.37 1,348.90 0.00E+00 5.40E-01 6.05E-01
Th-228 4.6478E-11 1,204.37 1,348.90 0.00E+00 5.60E-08 8.27E08
Th-230 2.2259E09 204.37 1,348.90 0.00E+00 2.68E-08 3.00E-08
Th-232 2.3691E-11 ,204.37 1,348.90 0.00E+00 2.85E-08 3.20E-08
TH208 5.8256E-09 20437 1,348.90 0.00E+00 7.02E-08 7.86E-08
U232 1.5759€-08 1,204.37 1,338.90 0.00E+00 1.90E-05 2.13E-05 Thermal Power
U233 1.0110E-C8 1,204.37 1,348.90 0.00E+00 22E-05 .36E-05 Nominal Heat . Bounding
U234 ___A.5001E-08 1,204.37 1,348.90 0.00E+00 5.90E-03 6.61E-03 Output’ ' Heat Outpint
U235 2.31NE-08 1,204.37 0.00 5.336-02 5.05E-02 §.33E-02 (Wats) {Watts) -
U238 1.2633E-05 1.204.37 1,348.90 0.00E+00 1.52E-02 1.70602 | 1.86E+01 2.08E+01
U-238 -9.5407E-08 1,204.37 0.00 241E-02 2.40E02 2.41E-02 Total Tota
Y-90 1.2053E+00 1,204.37 1,348.90 0.00E+00 1.45E+03 1.63E+03 ‘
Cther Radionucides ; 1.65E+03 1.85E+03
TIL Template Selection S v, Burnup Summary, and Checks: > 71wy
Template Selection Summary o |
From SFD Used [Basis for Parametee Differences:
Reactor M FAST FAST |This Template was usod for the following rezsons: -
Fuel Cladding] SST ZRC Tris tampiate Is & good approximation since N s a FAST, Uraniom fust
BOL HM Conatit u )
BOL Envichment %] 10 to 40
IBurnup Summary (MWd)* I |Basis for bumup used in estimate:
From SFD Estimated
Norninat:] 1,204.37 [Nominal burmup taken srom SFD and converted 1 MW using B0L=98.35g
Bounding:} 1.348. bumtp taken from SFD and converted 1o MWd using BOL=96.35k9
Checks
Estimated EOL HM/Given EOL HM
L ix
"Reactor M, COM® storage, shipping or othar dats confirming that iradiation ceased for fual.
*Total busmap for a fusl with this must be divided by BOL heavy metal mass % gat specific bumup values (MWJ/MT).
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Fuel Radionuclide Inventory Worksheet

4. Fuel and Template Information - ¢, 5. & Estimated
Fue! Name: GE TEST *Fuel decay start date: 1972 Canister usage:
SNFID#; 96 Estimates a3 of: 2030 HWC
Fuel Units & Descr: 22 - CANISTER OF SCRAP Template: FFTF (FAST, SST, 1010 30%. Pu & U)
Heavy Metal Mass: BOl= ; EOL=45203kg Memplate Burnup(MWd): 50112
ROD Storage Site: HANFORD Template BOL Heavy Metal Mass (MT): 0.0329181
X Template Decoy Time: 50 years
m Xn Xo b Yo Yo Gamma Sources
) ) Photon Totat
CiMWdFrom -~ =~ Nominal ~  Bounding Fuel nitial Activity . Nominal Fuel  Bounding Fue! | Energy . = Photons/sec
Radionuctide Template Fue! Burnup (Mwd)® Bumup (Mwd)' {ch -inventorles(Cl) _Wventarles(C)) | - Group : - (bounding)
Ac-227 9.4369E-12 45119.38 45,119.38 0.00E+00 4.26E07 4.26E07 Avg.MeV :
Am-241 1.1078E-01 45,119.38 45,119.38 745402 5.17E+03 5.17E403 0.0150 9.732E+14
Ar-242m 1.7840E-03 45,119.38 45,119.38 0.00E+00 8.09E+D1 8.00E+01 0.0250 1.917E+14
Am-243 1.0724E-04 45,119.38 45,110.38 0.00E+00 4.84E400 - 4.84E+00 0.0375 2.185E414
C-14 2.5842E-05 45,119.38 45,119.38 0.00E+00 1.17E+00 1.17E+00 006575 2428E414
Ch36 3.4243E-10 45,119.38 45,119.38 0.00E+00 1.55E-05 1.65E-05 0.0850 1.026E414
Cm-243 2.8217E-04 45,119.38 45,119.38 0.00E+00 1.27E4+01 1.27E+01 0.1250 6.757E+13
Cm-244 7.7027E-04 45,119.38 45,119.38 0.00E+00 3.48E+01 3.48E+01 0.2250 8.525E+13
Co-60 1.3011E-04 45119.38 45,119.38 0.00E+00 5.87E+00 6.87E+00 0.3750 S.620E+13
Cs-134 1.2951E-07 45,119.38 45,119.38 .00E+00 5.84E-03 5.84E-03 0.5750 1.538E+15
Cs-135 4.7693E05 45,119.38 45,119.38 .00E +00 2.15E+00 2.16E+00 0.8500 8.034E+12
Cs-137 9.3351E-01 45,119.38 45,119.38 0.00€+00 4.21E+04 421E+04 1.2500 4.T56E+12
Eu-154 2.6341E03 45,119.38 45,119.38 0.00E+00 1.19E+02 1.18E+02 1.7500 2 190E+11
Eu-155 4.0968E-04 45,119.38 45,119.38 ).00E+00 1.85E+01 1.85E+01 22500 2.164E407
Fe55 2.5543E-07 45,119.38 45,119.38 ).00E+00 1.15E-02 1.15E-02 2.7500 6A16E+08
H-3 1.2053E-03 45,119.38 45,119.38 .00E+00 5.44E401 5.44E+01 3.5000 1.517E+06
-129 12801E-06 45,119.38 45,119.38 D.00E+00 5.82E-02 6.82E-02 6.0000 6.435E405
Kr-85 7.00436-03 45,119.38 45,119.38 0.00E+00 3.16E+02 3.16E+02 7.0000 73296404
‘Np-237 4.3622E-06 45,119.38 45,119.38 0.00E+00 1.87E-01 87E-01 11.0000 8.374E403
Pa-231 1.6733E-11 45,119.38 45,119.38 0.00E+00 7.55E-07 7.55E-07
Pb-210 6.0684E-12 45,119.38 45,119.38 .00E+00 2.74E-07 2.74E-07
Pm-147 1.1315E-05 45,119.38 45,119.38 ).00E+00 5. 11E-01 5.11E-01
Pu-238 6.14826-03 45,119.38 45,119.38 ).00E+0C 2776402 2.77E+02
Py-239 -3.5520E-02 45,119.38 0.00 L43E+03 0.00E+00 1.43E+03
Py-240 2.0590E-02 45,119.38 45,119.38 7.27E+02 1.66E+03 1.66E+03
Pu-241 -2.0007E+00 45,119.38 0.00 3.26E+04 0.00E+00 3.26E+04
Pu-242 1.1252E05 45,119.38 45,119.38 94ED1 7.02E-01 7.02E-01
Ra226 1.6601E-11 45,119.38 45,119.38 .00E+00 7.49E-07 7.A9EQ7
Ra-228 3.7077E-16 45,119.38 45,119.38 ).00E+00 67E-11 BTE-11
Ru-106 3.3126E-14 45,119.38 45,119.38 ).00E+00 4SE-09 49E-09
Se-79 O117EDS 45,119.38 45,119.38 ).00E +00 4.56E-01 4.56E-01
Sn-126 4.3902E05 45,119.38 45,119.38 ).00E+00 1.98E+00 1.88E+00
Sr-90 3.2326E-01 45110.38 45,119.38 ).00E+00 1.49E404 1.49E+04
Tc-99 39412604 45,119.38 45,119.38 ).00E+00 1.78E401 1.78E4+01
Th-229 3.6957E-12 45,119.38 45,119.38 .00E+00 1.67E-07 1.67€07
Th-230 6942E-09 45,119.38 45,119.38 0.00E+00 7.64E-05 7.64E05
Th-232 4.6236E-16 45,119.38 45,119.38 0.00E+00 2.09E-11 2.05E-11
T-208 4.0390E-07 45,119.38 4511938 0.00E+00 1.826-02 1.82E-02
U-232 1.0941E06 45,119.38 45,119.38 _0.00E+00 4.94E-02 4.94E-02 Thermal Power
U-233 8.1218E-10 45,119.38 45,118.38 0.00E+00 3.66E-05 3.66E-05__ INominal Heat - Bounding
U-234 5.3101E-06 45,119.38 45,119.38 0.00E+00 2.40E-01 2.40E-01 ‘Output - - -Heat Output
U235 6.7647E-09 45,119.38 294E-04 0.00E+00 2.84E-04 {Watts) " (Watts)
U-23 2.1272E07 45,119.38 0.00E +00 9.60E-03 9.60E-03 8.39E+02 $.85E+02
U238 AT79V4EO7 45119.38 214E02 1.33E02 2. 14E-02 Total Total
Y90 3.2926E-01 45,119.38 0.00E+00 1.49E+04 1.49E+04
Other Racionuctides 4.34E404 4.34E+04
B0 T mplate Sclection 5. 1,“Bm‘Snnmq andChedns
p 4
From SFD Used lBasis for Parameter Differences:
R Modk FAST FAST JThis Temptate was used for $he following masons:
Fuet Cladding:| ZIRC SST fuel matches on o et and chadding (SST is conservative).
BOL HM Constit PusndU PuandU
BOL Encichment %:| 1010 0
[Ecmup Summary gawa)y: — Jasis for burnup used in asti
From 8FD Estim
[ | . 45,119.38]N up et equal o bounding burmup. .
Bounding:| mtwaslsummmmwmnmmNumm_
Estimated Bumnup!
Burnup MuRiptier Given Bumup Estimated EOL HiWGiven EOL HM
Nominal:| 328
Bounding:| 3.28]
‘Reactor sh core al, storage, shipping or other date confirming that iradiation ceased for fuel.
*Total burrup for all fuel clatod with tis must be divided by BOL haavy metal mass to get specific burmup values (MWd/MT).
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Fuel Radionuclide inventory Worksheet

L Fuel and Template Information 7 3, Estimated
Fuel Name: LWR COMMERCIAL FUEL Fuel decay start date: 1962 Canister usage:
SNF 1D #: 130 Estimates as of: 2030 HIC
Fuel Units & Descr: 8 - CANISTER OF SCRAP Tempiate: PWR (Light Water, Zirc, 0 10 5%, U)
Heevy Metal Mass: BOL= ; EOL=63.893kg *Tempiate Bumup(MWd)k 81.92
ROD Storage Stte: HANFORD Templste BOL Heavy Metal Mass (MT): 0.00176811
TYemplate Decay Tims: 35 years
1L Estimates .- .. m Xn Xy b Y b3 Gamma Sources
. Photon Total
CUMWd From Nominal Bounding Fuel mnitial Activity  Nominal Fusl  Bounding Fuel Energy  Photons/sec
Radionuclide Template Fuel Burnup (MWd)' Bumup MWd)* {cl) - Inventories{Cl) - inventories(Cl) Group {bounding)
Ac-227 8.7758E-10 60,759.03 60,759.03 0.00E+00 5.33E-05 5.33E-05 Avg. MeV
Am-241 1.4352E-01 60.769.03 60,759.03 0.00E+00 B.72E+03 8.72E+03 0.0150 3.269E+15
Am-242m 2.8698E-04 60,759.03 60,759.0¢ 0.00E+00 1.74E+01 .74E+0 0.0250 6.502E+14
Am-243 6.2565E-04 60,759.03 60,759.0% 0.00E+00 3.80E+01 3.80E+01 0.0375 6.207€+14
C-14 4.7901E-05 60,759.03 60,759.03 0.00E+00 2.91E+00 2.91E+00 0.0575 7.265E+14
Cl-36 8.0297E-07 60,759.03 60,759.03 0.00E+00 4.88E6-02 4.88E-02 0.0850 3.658E+14
Cm-243 2.5081E-04 60,759.03 60,759.03 0.00E+00 1.52E+01 S2E+01 0.1250 2538E+14
Cm-244 4.9015€-02 60,759.03 60,759.03 ).00E+00 2.98E+03 2.98E+03 0.2250 3.137E+14
Co-60 2.5581E-03 60,759.03 60,759.03 .0OE+00 1.55E+02 S5E+02 0.3750 1.349E+14
Cs-134 4.0536E-05 60,759.03 60,759.03 .COE+00 2.46E+00 2.46E+00 0.5750 J.1I7E+15
Cs-135 1.4433E-05 60,759.0 60,759.03 .00E+00 8. 77E-01 B.77€-01 0.8500 4.340E+13
Cs-137 1.3979E+00 60,759.0 60,759.03 ).00E+00 8.49E+04 8.49E404 1.2500 4263413
Eu-154 2.0203-02 60,759.03 60,759.03 .00E+00 1.23E+03 1.236+03 1.7500 1277E+12
Eu-155 1.7684E-03 60,759.03 60,759.03 ).00E+00 1.07E+02 1.07E+02 22500 2.056E408
Fe-55 4.3136E-05 60,759.03 60,759.03 0.00E+00 2.62E+00 2.62E+00 2.7500 42126408
H3 2.0769E-02 60,759.03 60,759.03 .00E+00 1.26E+03 1.26E+03 3.5000 4.336E+07
129 9.8288E-07 60,759.03 60,759.03 .00E+00 5.97E-02 5.97E-02 5.0000 1.854E407
Kr-85 2.8214E-02 60,759.03 60,759.03 .00E+00 1.7T1E«03 1.71E+03 7.0000 2.137E+08
Np-237 1.1218E-05 60.759.03 60,759.03 0.00E+00 6.82E€-01 8.82E-01 11.0000 2454E+085
Pa-231 1.3036E-09 60,759.03 60,759.03 0.00E+00 7.92€-05 7.92E-05
Pb-210 8.5078BE-11 60,759.03 60,759.03 0.00E+00 5.17E-08 5.17E-06
Pm-147 3.6531E-04 60,759.03 60,759.03 0.00E+00 2.22€+01 2.22E+01
Pu-238 7.4564E-02 60,759.03 60,759.03 ).00E+00 4.53E+03 4.53E+03
Pu-239 1.1623E-02 60.759.03 60,759.03 ).00E +00 7.06E302 7.06E+02
Pu-240 1.5132€-02 60,759.03 60,759.03 .00E+00 9.19E+02 9.19E+02
Pu-241 9.0036E-01 60.759.03 60,759.03 .00E+00 5.47E+04 5.47E+04
242 6.4260E-05 60,759.03 60,759.03 0.00E+00 3.90E+00 3.90E+00
Ra-226 2.2804E-10 60,759.03 60,759.03 0.00E+00 1.39E-05 .J9E-05
Ra-228 5.2713E-12 60,759.03 60,759.03 0.00E+00 3.20E-07 3.20E-07
Ru-106 6.1160E-10 60,759.03 60,759.03 0.00E+00 3.72E-05 3.726-05
Se-79 1.2377€-05 80,759.03 60,759.03 0.00E+00 7.52E-01 7.52€-01
5n-126 2.5210E-05 60,759.03 60,759.03 ).00E+00 1.53E+00 53E+00
Sr-90 9.1667E-01 60,759.03 60,759.03 0.00E+00 5.57€+04 5.57E+04
Tc-29 3.9357E-04 60,759.03 60,759.03 0.00E+00 2.39E+01 2.39E+01
Th-229 1.2057E-10 60,759.03 €0,759.03 0.00E+00 7.336-08 7.33E-08
Th-230 2.1043E-08 60,759.03 60,759.03 0.00E+00 1.28E03 1.286-03
Th-232 5.2072€-12 60,759.03 60,759.03 0.00E+00 ANEQ7 22607
208 T474E07 60,759.03 60,759.03 0.00E+00 1.06E-02 1.06E-02 |
U-232 4.73686-07 60,759.03 60,759.03 0.00E+00 2.83E-02 2.88E-02 Thermal Power
U-233 2.5007€-08 60,759.03 60,759.03 0.00E+00 1.52E-03 1.52E-03 Nominal Heat = Bounding
U-234 5.0000E-05 60,759.03 60,759.03 0.00E+00 3.04E+00 3.04E+00 . Output = Heat Output
U-235 -1.4489E-06 60.759.03 0.00 8.84E-03 0.00E+00 8.84E-03 __(Watts) (Watts)
1-236 7.5824E-C8 60,759.03 60,759.03 0.00E+00 4.61E-01 4.61E-01 1.40E4+03 1.40E+03
U-238 -2.61206-07 60,759.03 0.00 4.16E-02 2.57E-02 4.16E-02 Totad Total
Y-90 9.1699€-01 60,759.03 60,7598.03 0.00E+00 S5.57E+04 5.57E+04
Other Radionuciides i 8.16E+04 8.16E+04
TIL Template Sclection Summary, Burnup Summnayy, and Chech
[Template Ssiection Summary —
From SFD Diff
M UGHT WATER UGHTWATEH Tovwhw-uodlunblmm
Fuel Ctadding:| ZIRC ZIRC sl maiches on all paramoters excepl envichment (unknown).
BOL HM4 Constituents: u ]
BOL it %: [T
Burnup Summary (MWd)' {Basls for burnup used in estimate;
From SFD |
Nominak:| 60,759.0G{Nominal bumup set squal 1o bounding burmup.
Bounding:| 60,759.03]Bounding bumup estimated by assuming BOL heavy metal mass was twice EOL.
Checks
Estimated Bumnup/
p Multipiler Given Bumup Estimated EOL HWGiven EOL HM
Nominak] 13.58
Bounding:] 13.58]
‘Reactor core slorage, g or other ciate confisming that imadiation ceased for fuel.
"Total busmup for 2 fuel associated with this worksheset must be divided by BOL hoavy metal mass ko get specific bumup values (MWQ/MT).
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Fuel Radionuclide nventory Worksheet -

3 Fuel and Template Infarmation 3.5 5700 Estimated
Fuel Name: LWR SCRAP Fuel decay etart date: 1963 Canister usage:
SNF 1D #: 309 Estimates as of: 2030 HiC
Fuel Units & Descr: 1- SCRAP . Template: PWR (Light Water, Zirc. 0% 5%, U}
Heavy Metal Mass: BOLa78.554kg: EOL=75.31kg *emplate Burmup(Mwd): 61.92
ROD Storage Site: HANFORD ‘Femplate BOL Heavy Metal Mass (MT): 0.00176911
Template Decay Thne: 85 years
1. Estimates .- m Ay Xy [ Yo Yo Gamma Sources
o . Photon Totat
C/MWdFrom . = Nominal -- Bounding Fue) iajtial Activity . Nominal Fuel  Bounding Fuel Energy - Photons/sec
Radionuctide Template - . Fuel Bumup (MWd)® Bumup (MWd) (El) " Irventories(C) ) ; {Cl) - Group {bounding)
Ac-227 1.2581E-09 2,143.51 ,449.72 0.00£+00 2.70E-06 3.08E-06 Avg. MeV
Am-241 1.4761E-01 2.143.51 .449.72 0.00E+00 3.16E+02 3.62E+02 00150 6.832E+13
Am-242m 2.5032E-04 2,143.51 2,449.7- 0.00E+00 5.37E-01 6.13E-01 0.0250 13176413
Am-243 6.2387E-04 ,143.51 2,449.7: 0.00E+00 1.34E+00 1.63E+00 0.0375 1.231E+13
C-14 4.7739E05 2,143.51 > 449.7% ).00E+00 1.02€E-01 1.17E-01 0.0575 1.590E+13
CH¥6 8.0297E-07 2,143.51 2.449.7¢ 0.00€+00 T2E-G3 97E-03 0.0850 7.209E+12
Cm-243 1.2099E-04 2,143.51 449.7% ).00E+00 2.59E-01 2.96E-01 0.1250 4.702E412
Cm-244 1.5560E-02 2,143.51 2,440.72 D.00E+00 3.34E+01 3.81E+01 02250 8.130E+12
Co-60 4.9580E-05 2.143.51 2,449.7: 0.00E+00 1.06E-01 1.21E-01 0.3750 26536412
Cs-134 1.7022€-09 2,143.51 ,449.7: .00E+00 3.65E-06 417E-06 0.5750 8.316E413
Cs-135 1.4433E-05 2,143.5' ' 449.7: 0.00E+00 3.096-02 3.54E-02 0.8500 5.063E+11
Cs-137 6.9929E-01 1435 2,449.72 .00E+00 SO0E+03 1.71E+03 1.2500 2.367E+11
Eu-154 1.8023E-03 ,143.1 2,449.72 0.00E+00 3.86E+00 4.42E400 1.7500 1.362E+10
Eu-155 2.6793E05 2,143.51 . 449.72 .00E +00 5.74E-02 6.56E-02 22500 2.399E+06
Fe-55 A580E-08 2,143.51 2,449.72 ).00E+00 3.13E-05 3.57E-05 27500 1.193E407
H-3 3.8566E-03 2,143.51 2449.72 0.00E+00 8.27€+00 9.45E+00 3.5000 5.921E+05
1129 9.8288E-07 2,143.51 449.72 0.00E+00 211E-03 2 41E-03 5.0000 2.529E405
Kr-85 4.0617€-03 ,143.51 ,449.72 0.00€+00 8.71E+00 9.95E+00 7.0000 2911E+04
Np-237 1.2645E-05 ,143.51 ,449.72 0.00E+00 2.T1E-02 3.90E-02 11.0000 3.341E403
Pa-231 .6376E-09 ,143.51 ,449.72 .00E+0Q 3.51E-06 4.01E-06
Pb-210 2.8795E-10 ,143.51 2,449.72 ).00E+00 A7E-07 7.056-07
Pm-147 .3264E-07 ,143.51 ,449.72 .00E+00 .B4ED4 3.25E-04
Pu-238 6.8852E-02 2,143.51 2,440.72 .00E+00 1.26E+02 A4E402
Pu-239 1.1613E02 2,143.51 2449.72 ).00E+00 2.49E+01 2.84E+01
Pu-240 1.5143E-02 143.51 ,449.77 ).00E +00 3.25E+01 3.71E+01
Pu-241 2.1269E-01 2,143.51 2,449.72 0.00E+00 4.56E4+02 5.21E+02
Pu-242 §.4260E-05 143.51 ,449.72 .00E+00 1.33E-01 57E-01
Ra-226 5.8689E-10 14359 ,449.72 L.00E+00 1.26E-06 1.44E-06
Ra-228 5.3036E-1 2,143.5' 449.72 0.00E+00 1.14E-08 .30E-G8
Ru-106 6.8136E-1¢ 14351 ,449.72 0.00€+00 1.46E-15 1.67E-15
5e-79 1.2372E-05 ,143.51 2,449.72 ).00E+00 2.65E-02 3.03E-02
Sn-126 2.5194E-05 14351 . 449.72 0.00E+00 5.40E-02 6.176-02
5r-00 4.4913E-01 . 143.51 2,449.72 0.00E+0D 9.63E402 1.10E+03
Tc-99 3.9357E-04 ,143.51 2,449.72 0.00E+00 B.44E-01 0.64E-01
Th-229 8331E-10 ,143.51 2, 449.72 0.00E+00 4.14E07 4.74E-07
Th-230 35223608 ,143.51 449.72 0.00E+00 7.55E-05 8.63E-05 ‘
Th-232 5.3085E-12 ,143.51 2,448.72 0.00E+00 1.14E-08 1.30€08 |
T-208 3102E07 ,143.51 2.449.72 0.00E+00 2.81E-04 3.21E-04
U232 3.6497E-07 2,143.51 2.449.72 0.00E+00 7.61E-04 8.70E-04 Th Power
U233 2.6647E-08 2,143.51 2,440.72 0.00E+00 6.71E05 6.53E-05 Nominal Heat Bounding
U234 5.5023E-05 2,143.51 2449.72 0.00E+00 .I8E-D1 1.35E-01 Output  Heat Output
U-235 -1.4485E-06 2,143.51 0.00 4.58E-03 1.47€-03 4.58E-0C atts) atts'
U-236 7.5869E-06 2,143.51 2449.72 0.00E+00 1.63E02 1.86E-02 3.15E+01 3.89E+01
U-238 -2.6120E-07 214351 0.00 250602 2. ASE-02 2 S0E-02 Total Total
Y-90 4.4913E-01 214351 2,449.72 0.00E+00 9.63E+02 1.10E+03
Other Radionuckides 1.45E+03 .66E+03
ﬁ' , Template Selection' S
[remplate Setection S
Dift
Mod 3
Fuel Cladding
BOL HM Constit
BOL %] 2767 Oto5
[Burmup Summary (MWd)* |Basis for burnup used in estimate:
From S$FO []
Nominal:] 214351 1,182 791Nominal bumup taken directly from SFD {converted to MWZ).
Bounding:| 2,449.72) 2,365.50{Bounding burmup iaken directly from SFD {converted to MWd).
) Estimated Burnup/
M Given Bumup Estimated EOL HM/Glven EOL MM
Nomin 080 o
Bounding:{ 0.91 oﬁ
“Reactor . core storage, shipping or other date confirming that iradiation ceased for Ruel.
*Total bumup for alt fuel cated with this must be divided by BOL heavy metal mass to get specific bumup values (MWJMT).
DOE/SNF/REP-078 March 2003
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Fuel Radionuclide inventory Worksheet

L Fuel and Templaty Information: Estimated
Fuel Name: N REACTOR "Fuel decay stan date; 1971 Canistar usage:
SNF D #: 991 Estimates as of: 2030 WMCOo
Fuel Units & Deacr: 103673 - 2 CONCENTRIC TUBES Template: N-Reactor (Graphite, Zisc, 0 to 5%, U)
Hoavy Sotal Mass: BOL=2102208.523kg; EOL=2099624.044kg *Template Bumnup(MWd): 69600
ROD Storage She: HANFORD Temptate BOL Heavy Metal Mase (MT): 18
Ti Decay Time: 50 years
Il Estimates”. -~ : -.u ™ L Xy b } Yo Gamma Sources
Photon Total
CUMwd From Nominal Bounding Fuel initial Activity  Nominal Fuel  Bounding Fuset Energy . Photons/sec
Radi £ Template Fuel Burnup (MWd)®  Burnup (MWd)*® (9_3) . Mvemm'le:(cn Inventories{Ci) Group (bounding)
Ac-227 8.7399E-10 5,060,015.91 5,718,007.18 0.00E+00 4.42E-03 5.00E-03 Avg. MeV
Am-241 9.9095E-02 6,060,015.91 5,718,007.18 0.00E+00 5.01E+05 5.67E405 0.0150 1.961E+17
Amv242m 5.4508E-05 5,060,015.91 5,718,007.18 0.00E+00 .76E+02 3.12E+02 0.0250 3.987E+18
Am-243 4.6221E-05 5,060,015.9 5,718,007.18 D.00E +00 .34E+02 264E+02 0.0375 3.672E416
C-14 9.1853E-05 §,060,015.91 5.718,007.18 0.00E+00 4.65E+02 5.25E402 0.0575 4.438E418
CH36 0.0000E+00 5,060,015.91 5,718,007.18 0.00E+00 0.00E+00 0.00E+00 0.0850 2204E+16
Cm-243 0.0000E+00 ,060,015.91 5,718,007.18 0.00E+00 0.00E+00 0.00E+00 0.1250 1441E+16
Cm-244  5589E-04 ,060,015.91 5.718,007.18 0.00E+00 1.29E+03 .46E+03 0.2250 1.887E+16
Co-50 .B563E-06 ,060,015.91 5,718,007.18 0.00E+00 4.48E+01 S.06E+01 0.3750 8.181E+15
Cs-134 .0661E-08 ,060,015.91 5,718,007.18 0.00E+00 4.59€-01 5.18E-01 05750 1.784E417
Cs-135 1.0066E-05 ,060,015.91 5,718,007.18 0.00E+00 5.00E+01 5.76E+01 0.8500 1.524E415
Cs-137 8.4454E-01 ,060,015.91 ,718,007.18 0.00E+00 4.27E+08 4.83E+08 1.2500 6.649E+14
Eu-154 1.9842€-03 ,060,015.91 ,718,007.18 0.00E+00 1.00E+04 1.13E+04 1.7500 A0TIE1S
Eu-155 3.5690E-05 ,060,015.91 5,718,007.18 0.00E+00 1.81E402 2.04E+02 2.2500 3.974E+00
Fe-55 5.2802€-08 5,060,015.91 718,007.1 ).00E+00 2.67E-01 3.02E-01 2.7500 1.194E+08
H3 D.0776E-04 5,060,015.91 ,716,007.1 - 0,00E+00 4.59E+403 5.19E+03 3.5000 1.056E+08
1129 B.G00GE-07 5,060,015. ,718,007.1 0.00E+00 4.35E400 4.32E+00 5.0000 4.451E+07
Kr-85 1.0138E-02 5,060,01 .718,007.1 0.00E+00 5.13E+04 5.80E+04 7.0000 5.033E+08
Np-237 9.0345E-08 5,060,015. ,718,007.18 0.00E+00 4.57€+01 SA7E+01 11.0000 5.726E+05
Pa-231 1.9210E-09 5,060,015. ,718,007.18 0.00E +00 9.72E03 1.10E-02
Pb-210 7.5862E-11 5,060,015. 5,718,007.1 0.00E+00 3.84E-04 4.34E-04
Pm-147 1.1372E05 5,060,015 5,718,007.18 0.00E+00 5.76E+0 6.50E401
Pu-238 1.7802€-02 6,060.015.91 5,718,007.1¢ 0.00E+00 9.01E+04 1.02E+05
Pu-239 2.8822E-02 5,060,015.91 5,718,007.1 0.00E+00 L46E+0S 65E+05
Pu-240 2.2759E-02 5,060,015.91 5,718,007.1 0.00E+00 .15E+05 .30E+05
Pu-241 2.9641E-01 ,060,015.91 5,718.007.18 0.00E+00 1.50E406 69E+08
Pu-242 1.4526E-05 ,060,015.91 5,718,007.18 0.00E+00 7.35E+01 8.31E+01
Ra-226 2.3132E-10 ,060,015.91 5,718,007.18 0.00E+00 A7E03 32603
Ra-228 1.9655E-14 ,060,015.91 5,718.00718 0.00E+00 9.95E-08 12607
Ru-106 1.9612E-14 ,060,015.91 ,718,007.1€ .00E+00 9.92E-08 12E07
Se-79 1.0897E-05 ,060,015.91 5,718,007.18 .00E+00 5.51E401 .23E+01
Sn126 0.0000E+00 ,060,015.91 ,718,007.18 0.00E+00 0.00E+00 .OOE+00
Sr-90 5.9411E-01 ,060,015.91 ,718.007. 0.00E+00 3.01E+06 .40E+08
Tc99 3.6494E-04 ,060,015.91 5,718,007 0.00E+00 .85E+03 .09E+03
Th-220 31063E-12 ,060,015.91 5,718,007, ).00E+00 1.57E-05 1.78E-05
230 2.5187E-08 5,060,015.] 5,718,007.18 .00E +00 1.27E-01 1.44E-01
Th-232 25287E-14 5,060,015.9 5,718,007.1¢ 0.00E+00 1.28E-07 1.45E-07
TH-208 6.4885E-15 5,060,015.9 5,718,007.18 D.00E+00 3.28E-C8 3.71EC8
U-232 0.0000E+00 6,060,015.91 5.718,007.18 0.00E+00 0.00E+00 0.00E+00 Thermal Power
U-233 1.5704E-08 5,080,015.9 65,718,007.18 ).00E +00 7.95E-03 8.98E-03 Nominal Heat .. Bounding
U-234 6.6293E-05 5,060,015.91 5,718,007.18 ).00E+00 3.365E+02 3.79E+02 Output - - Heat Output
U-235 -1.2830E-06 5,060,015.91 0.00 22E+01 A4STE+01 5.22E+01 _(Watts) (Watts)
U-238 1.1961E-05 §,060,015.91 5,718,007.18 0.00E+00 6.05E+01 6.84E+01 8.88E+04 7.I7E+08
U-238 3.0619E-07 5,060,015.91 0.00 6.98E+02 8.97E+02 6.93E402 Total Total
Y-90 5.9425E-01 5,060,015.91 5,718,007.18 0.00E+00 3.01E+08 3.40E+08
Other Radionuciides - 4.12E+08 4.65E+06
TIL, Template Selection Summary, Burnup Summary, and Checks .3 'z
Temp S ion S Y . : ]
From SFD Usod |Basis tor P Difterences:
Reactor M GRAPHITE GRAPHITE
Fuel Cladding:] ZIRC ZIRC
BOL HM Constituents: 1] 1]
BOL E %: 115 005
{Burnup Summary (MWd)*® |Basis tor bumup used In estimate:
From SFD Estimated
Nominak:[ 5.060,015.9 2.515.522.81}Nominal bumup taken dirscly from SFD {converted to MW).
Bounding:| 5.718,007.1 5.031,045.62}Bounding burmp taken drecty from SFD (converted to MWL
IChecks
Estimated Burnup/
Burnup Multiplier Given Bumup Estimated EOL HWGiven EOL HM
Nominal{ 0.40] 050
Bounding:| 0.45) [ |
‘Reactor shutdown, core removal, storage, shipping of other dale confiming that iradiation ceased for fuel.
*Total bumap for all fuel with this must be divided by BOL heavy metal mass 10 get specific bumup values (MWd/MT).
DOE/SNF/REP-078 March 2003
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Fue! Radionuclide Inventory Worksheet

1. Fuel and Template Information *

Fue! Name: POINT BEACH "Fue! decay start date: 1981 Canister usage:
SNFID #: 311 Estimates as of: 2030 18~x15'

Fuef Units & Descr: 3 - 14 X 14 ROD ARRAY Temptate: PWR (Light Water, Zirc, 0% 5%, Uj
Heavy Meta! Mass: BOL=1167kq; EOL=1161.5kg *Template Burnup(MWd): 6192
ROD Storage Site: HANFORD Tempiate BOL Heavy Metaf Mass (MT): 0.00176911
Decay Time: 35 yoars

T EsGmates .. m %o Xp b Yo ¥u Gamma Sources
. A - Photon Tota!

) R CUMWd From Nominal Bounding Fuel nitjal Activity . Nominal Fuel = Bounding Fuel Energy  Photons/sec
Radionuchide & - Femplate . Fuel Burnup (MWd)® Burnup (MWd)® . (C)' . “lnventories(Cl) inventories(Cl) | : Group - (bounding)
Ac-227 8.7758E-10 38,160.90 38,160.90 .ODE +00 3.35E-05 3.35E05 Avg. MeV
Am-241 1.4352E-01 38,160.80 33,160.90 D.00E+00 5.48E403 5.48E+03 0.0150 2.053E415
Am-242m 2.86968E-D4 38,160.80 38,160.90 ).00E +00 1.10E+01 .JOE+01 0.0250 41406414
Am-243 6.2565E-04 38,160.90 38,160.90 D.00E+00 2.3%E+01 2.30E+01 0.0375 3.949E+14
C-14 4.7901E-05 38,160.90 36,160.90 0.00E +00 1.83E+00 1.83E400 0.0575 4.563E+14
Ci-36 8.0297E-07 38,160.80 38,160.90 .00E+00 3.06E-02 3.06E-02 0.0850 2207E+14
Cm-243 2.5081E-04 38,160.90 38,160.90 .00E +00 9.57E+00 9.57E+00 0.1250 1.594E+14
Cm-244 4.9015E02 38,160.90 38,160.90 .00E +00 BTE+03 1.87E+03 02250 1.970E+14
Co-60 2.5581E-08 38,160.90 38,160.90 ).00E+00 9.76E+01 8.76E+01 0.3750 BAT2E413
Cs-134 4.0536E-05 38,160.90 38,160.90 ).00E +00 1.55E+00 S5E+00 0.5750 1.970E415
Cs-135 1.4433E-05 38,160.90 38,160.90 0.00E+00 § 51E-01 5.51E-01 0.8500 27266413
Cs-137 1.3979E+00 38,160.90 38,160.90 0.00E+00 5.33E+04 .33E+04 1.2500 2.678E+13
Eu-154 2.0203E-02 38,160.90 38,160.90 0.00E+00 7.71E+02 7.71E+02 1.7500 8.018E+11
Eu-155 76B4E-03 38,160.90 38,160.90 .00E+00 B.75E+01 8.75E+D1 22500 1.291E+08
Fe-55 4.3136E-05 38,160.80 38,160.90 .0DE+00 65E+00 1.65E400 2.7500 2.645E408
H-3 2.0769E-02 38,160.90 38,160.90 ).00E+00 7.93E402 7.93E+02 3.5000 2.724E+G7
129 ).8288E-07 38,160.90 38,160.90 ).00E +00 3.75E-02 — 875E-02 5.0000 1.1856+07
Kr-85 B214E-02 38,160.80 38,160.90 ).00E +00 1.08£+03 1.08E403 7.0000 1.342E406
Np-237 1.1218€-05 38,160.90 38,160.90 .00E+00 4.28€-01 4.28E-01 11.0000 1.5426405
Pa-231 1.3036E-09 38,160.90 38,160.90 .00E+00 4.97E-05 4.97E05
PO-210 8.5078E-11 38,160.90 383,160.90 .00E+00 3.256-06 . 25E-06
Pm-147 3.65E-04 38,160.90 36,160.90 0.00E+00 1.39E+01 1.39E401
Pu-238 7.4564E-02 38.160.90 $8,160.90 .00E+00 2.85E+03 2.85E403
Py-239 1.1623E02 38,160.80 38,160.90 00E+00 4.43E+02 444E+02
Pu-240 1.5132E-02 38,160.90 38,160.90 ).00E +00 .7TTE+02 5.77E+02
Pu-241 D.0C36E-01 38,160.90 38,160.90 ).00E+00 L. 44E+04 3 AME+04
Pu-242  4260E-05 38,160.90 38,160.90 0.00E+00  45E+00 2.45E+00
Ra-226  2804E-1( 38,160.90 38,160.90 .00E+00 .70E-06 }.70E-06
Ra-228 2713E-12 38,160.90 38,160.90 .00E+00 2.01E-07 > 01E-07
Ru-106 5.1160E-10 38,160.90 38,160.90 0.00E+00 2.33E05 ) 33E-05
Se-79 1.2377E-05 38,160.90 38,160.80 0.00E+00 4.72E-01 4.72E-01
Sn-126 2.5210E05 38,160.90 38,160.90 ).00€+00 9.62E-01 D.62E-01
Sr-80 9.1667E-01 38,160.80 38,160.90 0.00E+00 3.50E+04 3.50E+04
Tc-99 3.8357E-04 38,160.90 38,160.90 ).00E+00 1.50E+01 1.50E+01
Th-229 1.2057E-10 38,160.90 38,160.90 0.00E+00 4.60E-06 4.60E-06
Th-230 2.1043E-08 38,160.80 38,160.90 .00E +00 .03E-04 3,03E-04
Th232 5.2972E-12 38,160.80 38,160.90 00E+00 2.02E-07 2.02E-07
T+-208 T4TAET7 38,160.90 38,160.90 ).00E+00 .67E03 6.67E-03
U232 4.7368E07 3€.960.90 38,160.90 0.00E+00 1.89E-02 1.81E-02 Therma) Power
U-233 2.5007E-08 38,160.90 38,160.80 0.00E+00 9.58E-04 0.56E-04 _ INominat Heat - Bounding
U234 5.0000E-05 38,160.80 38,160.90 0.00E +00 1.ME+00 1.91E400 :.Output - .- *‘Heat Output
1)-235 -1.4489E-06 38,160.90 0.00 B.30E-02 7.76E-03 6.30E-02 | atts) < (Watts)
U-236 7.5824E06 38,160.90 32,160.90 0.00E+00 2.89E-01 2.89E01 8.78E 402 S.78E+02
U238 2.61296-07 33,160.80 0.00 3.82E-01 3.72E-01 3.82E-01 Total Total
Y-90 9.1699E-01 38,160.80 38,160.90 0.00E+00 3.50E+04 3.50E+04

5.12E404 5.12E+04
Diff
[Burnup Summary (MWdy* ... . .. |Basisfor D used bn estl
From SFD E 1
Nomiaat] 35.160.90 5,230 141 Nominal bumup takan diractty from SFD foonverted & MV¥d).
Bounding:| 38,160.90 10,460.28]Bounding burmup takan directy from SFD (converted (o MWd).
fChecks - P
Estimated Bumup/
Bumup Multipher Given D Estimated EOL HIWGiven EOL HM
Nominat{ 053 014
Bounding:| 0.93] 0.27]
*Reactor core storage, shipping or other date confirming that inadiation ceased for fuel.
Total bumup for alf fuel ck with this muet be divided by BOL heavy metal mass 1o get specific bumup values (MWdAMT).
DOE/SNFREP-078 March 2003
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Fuel Radionuclide Inventory Worksheet

Estimated

L Fuel and Template Information<. .o i3
Fuet Name: SHIPPINGPORT PWR C2 BLKT 'Fuel decay start date: 1969 Canister usage:
SNFID #: 193 Estimates a8 of: 203 MCO
Fuel Units & Descr: 72 - 19 FLAT PLATES Tomplate: PWR (Light Water, Zirc, 0% S%, U}
Heavy Matal Mass: BOL=16236kg: EOL=15780.002%g *Template Busmup(MWd): 6192
ROD Storage Site: HANFORD Template BOL Heavy Metal Mass (MT): 0.00176914
Template Dacay Time: 50 years
13, Estimmates ... . 5« m 2o Xo b ¥n Yo Gamma Sources
. . - Photon Total
CVMWA From . Nominal Bounding Fus! - initial Activity  Nominal Fusl BoundingFusl | Energy  Photons/sec
Radionuclide Template Fuel Bum_up (MWd)* Bumup (MWd)® {C) tnventories{Cl) Inventories(Cl) Group (bounding)
Ac-227 1.0733E-09 433,632.15 367,264.30 .00E+00 4.65E€-04 9.31E-04 Avg. MeV
Am-241 1.4751E-01 433,632.15 867,264.30 .00E+00 6.40E+04 28E+05 0.0150 3.00E+18
Am-242m 2.6809E-04 433,632.15 867,264.30 0.00E+00 1.16E+02 2.33E+02 0.0250 6.813E+15
Am-243 6.2484E-04 433,632.15 867.264.30 0.00E+00 2.71E+02 5.42€+402 0.0375 8232E415
C-14 4.7820E-05 433,632.15 867,264.30 0.00E+00 2.07E+01 4.15E+01 0.0575 7.7S8E+15
C38 8.0297E-07 433,632.15 867,264.30 0.00E+00 3.48E-01 8.96E-01 0.0850 3.644E+15
Cm-243 1.7426E-04 433,632.15 867,264.30 0.00E+00 7.56E+01 1.51E+02 0.1250 2.424E415
Cm-244 2.7616E-02 433,632.15 867,264.30 0.00E+00 1.20E+04 2.40E+04 0.2250 3111E1S
Co-60 3.5610E-04 433,632.16 867,264.30 ).00E+00 1.54E+02 3.09E+02 0.3750 1.343E+15
Cs-134 2.6260E-07 433,632.15 867,264.30 0.00E+00 1.14E-01 2.28E-01 0.5750 3.164E+18
Cs-135 1.4433E-05 433,632 867,264.30 0.00€+00 6.26E+00 1.25E+01 0.3500 3.089E+14
Cs-137 0.8870E-01 433,632 867,264.30 0.00E+00 4.29E405 8.57E+05 1.2500 1.966E+14
Eu-154 8.0320E-03 433,632.15 867,264.20 0.00E+00 2.62E+03 5.236+03 1.7500 8.642E412
Eu-155 2.1770E-04 433,632.15 867,264.30 0.00E+00 9.44E+01 89E+02 22500 1.420E+00
Fe-55 7.9296E-07 433,632.15 867,264.30 0.00E+00 3.44E01 6.88€-01 2.7500 5.007€E+09
H3 8.9486E-03 433.632.18 867,264.30 0.00E+00 3.88E+03 7.76E+03 3.5000 35726408
129 9.8288E-07 43383215 867,264.30 0.00E+D0 4.26E01 8.52E-01 5.0000 1.527E+08
Kr-85 1.0707E-02 433,632.15 867,264.30 D.00E+00 4.64E+Q03 9.20E+C3 7.0000 1.759E+07
Np-237 1.1927E-05 433,632.15 £67,264.30 0.00E+00 5.17E+00 1.03E+01 11.0000 2.019E+08
Pa-231 1.4703E-09 433,632.1 867,264.30 0.00E+00 6.38E-04 1.28E-03
Pb-210 1.6828E-10 433,632.1 867,264.30 0.00E+00 7.30E-05 1.46E-04
Pm-147 6.9606E-08 433,632, 1 867.264.30 0.00E+00 3.02E+00 6.04E+00
Pu-238 6.6263E-02 433,632.15 §67,264.30 0.00E+00 2.97E+04 5.75E+04
Pu-239 1.16186-02 433,632.15 §67.284.30 0.00E+00 5.04E403 .O1E+O4
Pu-240 1.5142E-02 433,632.15 867,264.30 0.00E+00 B.57E+03 1E+04
Pu-241 4.3766E-01 433,632.15 867,264.30 0.00E+00 1.9QE+05 3.80E+0S
Pu-242 3.4260€-05 433,632.15 867,264.30 ).00E+00 2.79E+01 S5.57E+0t
Ra-226 3.8501E-10 433,632.15 867,264.30 0.00E+00 1.67E-04 3.34E-04
Ra-228 - .2055€-12 433,632.15 867,264.30 0.00E+00 2.30E-08 4.59E-08
Ru-108 2.0413E-14 433,632.15 867,264.30 0.00E+00 8.85E-00 1.77E-08
Se-79 1.2376E-05 433,632.15 867,264.30 0.00E+00 5.37E+00 1.07€E+01
Sn-128  5210E-05 433,632.15 867,264.30 0.00E+00 09E+01 2.195+01
S1-90 4163E-01 433,632.15 867,264.30 0.00E+00 2.78E+05 5.56E+05
Tc-98 3.9357E-04 433,632.15 867,264.30 0.00E+00 1.71E+02 3.41E+02
Th-229 5644E-10 433,632.156 867.264.30 0.00E+00 3.78E-05 1.36E-04
Th-230 2.7972E-08 433,632.1 867.264.30 ).00E+00 21E02 2.43E-02
Th-232 5.3036E-12 433,632.1 867,264.30 0.00E+00 2.30E-08 4.60E-06
T1-208 5136E-07 433,632.1 867,264.30 0.00E+00 8.56E-02 1.31E-M1 |
U-232 4,1005E-07 433,632.15 1.78E-01 3.56E-01 Thermal Power
U-233 2.5856E-08 433,632.15 1.12E-02 2.24E-02 N nal Heat  Bounding
U-234 5.2665E-05 433,832.15 2.28E+01 4.57E+01 Output  Heat Cutpt
U-235 -1.4487E-06 433,632.15 0.00E+00 2.49E-01 atts) atts]
u-236 7.5888E-06 433,632.15 A.29E+00 6.58E+00 7.84E+03 1.57E+04
U-238 -2.6129€-07 433,632.15 5.30E+00 5.42E+00 Total Total
Y-90 6.4180E-01 433.632.18 2.78E+05 5.57E+05
Other Radionuctides 4.13E+05 8.26E+05
T, Tenplate Selection Sumenary, Burnup Sammary, and Checks
T.mph" S L S
From SFD Usad
Reactor M LIGHT WATER LIGHT WATER
Fuel Cladding:| ZRC ZIRC
BOL HM Constituents:| V] u
BOL Entichment %: 071 05
|Bumnup Summary (MWdY' . ___|Basis for burnup used in estimate:
From SFD | Estimated .
Nominai:{ 263.023.20] 433,632.15 Nominal bumup calculated rom the heavy metal mass desiroyed.
Bounding:| 399,405.60] 867.264.30[Bounding bumup assumad 1o be twice nominal bumup.
Checks
Estimated Burnup/
Burnup Multiplier Given Burnup Estimated EOL HWGiven EOL M
Nominat| 078 |
Bounding:| 1.53} 2.1
‘Reactor core ge, shipping or other date confirming that iraciation ceased for luel.
Total burmp for all fusl with this must be divided by BOL heavy metal mass 10 gat specific bumup values (MWA'MT).
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Fue! Radionuclide inventory Worksheet

1

3. Fuel and Template Information

Estimated

Fuel Kame: SINGLE PASS REACTOR FUEL "Fue! decay start date: 1971 Canister usage:
SNF (0 #: 198 Estimates as of: 2030 Mmco
Fuel Units & Descr: 835 - TUBE Temnptate: N-Reactor (Graphite, Zirc, 010 5%, U)
Heavy Metal Mass: BOL=2891.605kg; EOL=2885.844kg *Tempiate Burnup(MWd): 69600
ROD Storage Site: HANFORD Teampiate BOL Heavy Metat Sass (MT): 16
—— TYemptate Decay Time: 50 years
I Estimates - m X Xy b ¥a Yo Gamma Sources
. . : e Photon . . - Totat
CVMWd From - Nominal Bounding Fue! nitia) Activity ~ Nominal Fue!  BoundingFue! |  Energy  Photons/sec
Radionuclide _ Template Fuel Burnup MWd)® Bumup (MWd)® {ch " inventories(Ci) - : Wnventories(Cl) Group - (bounding)
Ac227 8.7399E-10 6,078.1, 12,156.27 0.00E+00 5.31E-06 1.06E-05 Avg. eV
Am-241 9.9095E-02 6,078.1° 12,156.27 0.00E+00 6.02E+02 1.20E403 0.0150 4.170E+14
Am-242m 5.4598E-05 6,078.1 12,156.27 0.00€+00 3.32E-01 6.64E-01 0.0250 8476E+13
Am-243 4.6221E-05 ,078.17 12,156.27 0.00E+00 2.81E-01 5.62E-01 0.0375 7.807E+13
C-14 9.1853E-05 ,078.13 12,156.27 0.00E+00 .S8E-01 12E400 0.0575 BABEH3
C-36 0.0000E+00 78.13 12,156.27 0.00E+00 0.00E+00 0.00E+00 0.0850 4.885E+13
Cm-243 0.0000E+00 ,078.13 12,156.27 0.00E+00 0.00E+00 0.00E+00 0.1250 3.064E+13
Cm-244 2.5580E-04 5,078.12 12,156.27 D.00E +00 1.56E+00 3.11E+00 0.2250 40126413
Co-60 8.8563E-06 3,078.1 12,156.27 0.00E+00 5.38E02 1.08E-01 0.3750 1.739E413
Cs-134 9.0661E-08 5,078.1 12,156.27 0.00£+00 S1E-04 1.10E-03 0.5750 S.793E+14
Cs-135 1.0066E-05 6,078.1S 12,156.27 0.00E+00 6.12E-02 1.22€E-01 0.8500 3.239E+12
Cs-137 8.4454E-01 6,078.1: 12,156.27 .00E+00 6.13E+03 1.03E+04 1.2500 1.414E+12
Eu-154 1.9842E-03 ,078.13 12,356.27 D.00E+00 1.21E401 2.41E+01 1.7500 8.660E+410
Eu-155 3.5690E-05 6.078.13 12,156.27 0.00E+00 2.17€-01 4.34E-01 22600 8.444E+06
FeS5 5.2802E-08 ,078.13 12.156.27 0.00E+00 3.21E04 6.42E-04 27500 2.507E+05
H3 ).0776E-04 ,078.1: 12,156.27 0.00E+00 5.52E+00 1.10E+01 35000 2218E+05
1129 . 6006E-07 ,078.1: 12.156.27 0.00E+00 23603 1.056-02 $.0000 9.346E404
Kr-85 1.0138E-02 3,078. 12,156.27 ).00E+00 8.16E+01 1.23E+02 7,0000 1.056E404
Np-237 9.0345E-06 3,078. 12,156.27 0.00E+00 5.49E-02 10E-01 11.0000 1.202E+03
Pa-231 1.8210E-09 3,078. 2,156.27 0.00E+00 1.17E-05 2.34E-05
Pb-210 7.5862E-11 3,078.13 12,156.27 .00E+00 4.61€-07 9.22E-07
Pm-147 1372E-05 ,078. 12,156.27 .00E+00 8.91E-02 1.38€-01
Pu-238 .7B02E-02 ,078.1: 2,156.27 .00E +00 1.08E+02 2.16E402
Pu239 2.8822602 ,078.12 2,156.27 ).00E+00 TSE+02 3.50E402
Pu-240 2275902 ,078.12 2,156.27 ).00E+00 3BE+02 L TTEA02
Pu-241 29641ED 3,078.17 12,156.27 .00E+00 1.80€+03 3.60E+03
Pu-242 1.4526E 05 8,078.1¢ 12,156.27 ).00E+00 8.83E02 1.77E-01
Ra-226 2.3132E-10 8,078.15 12,156.27 ).00E+00 1.41E-06 2.81E-06
Ra-228 1.0655E-14 6,078.13 12,156.27 0.00E+00 1.19E-10 2.39E-10
Ru-106 1.9612E-14 8.078.%: 12,156.27 D.00E+00 19E-10 2.38E-10
Se-79 1.0897E-05 6.078. 12,5627 0.00E+00 5.62E-02 1.32€01
Sn-126 0.0000E+00 6.078.13 12,156.27 0.00E+00 0.00E+00 0.00E+00
Si-90 5.8411E-01 ,078.15 12,156.27 .0CE+00 3.61E+03 7.22E+403
Tc-gs 3.6494E-04 078,15 12,156.27 .00E+00 2.226+00 4.44E400
Th-229 3.1063€-12 Q78. $2,156.27 ).0GE+00 .BIE-08 3.78E-08
Th-230 2 5187E-08 ,078.1 12,156.27 ).00E+00 S3E-O4 3.06E-04
Th-232 2 S287E-14 3,078.1 12,156.27 ).00E+00 S4E-10 3.07E-10
TH208 6.4885E-15 3.078.1 12,156.27 0.00E+00 3.94E-11 7.8%E-11
U-232 0.0000E+00 6,078.13 12,156.27 0.00E+00 0.00E+00 0.00E+00 Thermat Power
U-233 1.5704E-09 6.078.13 12,156.27 0.00E+00 9.55E-06 1.01E-05 Nominal Heat Bounding
U234 6.6293E-05 ,078.13 12,156.27 0.00E+00 4.035-01 8.06E-01 . Qutput  * Heat Output
-235 -1.2930E-06 6,078.13 0.00 §5.37E-03 0.00E+00 5.37E-03 - (Watts) - (Watts]
U-236 1.1961E-05 6,078.13 12,156.27 0.00E+00 7.27E-02 1.45E-01 8.26E+01 1.65E402
U-238 -3.0619E-07 6,078.13 0.00 9.7ME-01 0.69E-01 9.71E-01 Total Total
Y90 5.9425€-01 6,078.13 12,156.27 0.00E+00 3.61E+03 722E+03
Other Radionuctides 4.94E403 9.89E403
F00, Template Selection S ¥ Burnup Summary, aind Checks
empiate Selection Summary DR
From SFO Used _|Basis foc Psrameter Differences:
Reactor & GRAPHITE GRAPHITE  [This Template was wsad for the following reasons:
Fue! Cladding: ALUM ZIRC fust maiches on alt perameters except cladding.
BOL HM Constituents: U U
BOL Enrich %] 0.086 0K S
Burnup Summary (MWd)" Basis for burnup used in sstimate:
From SFD Eatimated [
Nominal:| 289181 6,078.13 from ha heavy meta! mass dostroyed.
Bounding:| 12,156.27]Bounding bumup assumed  be wice nominal burmwp.
[Checks
Estimated Burnup/
. Sumup Mutipfier Given Bumup Estimated EOL MWGiven EOL MM
Nominat 0.35 2.1
Bounding:| 0.70 91
"Reactor shutdown, core i, storage, shipping or other date confirming that iradiation ceased for fuel.
Motal bumup for sl fuet iatod with this must be divided by BOL heavy metal mass 10 get specific bumup values (MWdMT).
DOE/SNF/REP-078 March 2003
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Fuel Radionuclide inventory Worksheet

. Fuel and Template Informadion ;005508 Estimated
Fusl Name: SINGLE PASS REACTOR FUEL Fuel decay start dste: 1971 Canister usage:
SNF D #: 197 Estimates as of: 2030 MCO
Fual Units & Descr: 139- TUBE Template: N-Reactor (Graphite, Zirc. 0 10 5%, U) | 0.14 ]
Heavy Matal Mass: BOL=407.437g: EOL=407.006kg Yempiate Burnup(MWd): 89600
ROD Storage Site: HANFORD Template BOL Heavy Metat Mass (MT): 18
— TYemplate Decay Thne: 50 years
1L Estimates. ... <. .« ™m X Xy b ¥a Yo Gamma Sources
Photon Totad
CUMWd From . Nominal Bounding Fuel mitial Activity Nominal Fuel  Bounding Fuel Energy  Photons/sec
Radionuclide Template Fuol Bumu_p; (MWd)' Bumup (MWd)* {C) - hvenloiu(el) : inventories{Cl) Group (bounding)
AC227 8.7309E-10 454.58 9091 0.00E+00 3.976-07 7.95E07 Avg. eV o
Am-241 9.9095E-02 454.58 909.1 0.00E+00 4.50E+01 9.01E+01 0.0150 3.119E413
Am-242m 5.4598E-05 454.58 909.1 0.00E+00 2.48E02 4.96E-02 0.0250 6.339E+12
Am-243 4.6221E-05 454.58 909.1 0.00E+00 2.10E-02 4.20E-02 0.0375 58396412
C-14 9.1853E-05 454.58 909.1 0.00E+00 4.18E-02 B.35E-02 0.0575 TO5TE«12
Ci-38 0.0000E+00 454.58 909.1 0.00E+00 0.00E+00 0.00E+00 0.0350 3.504E4+12
Cm-243 0.0000E+00 454.58 909.1 0.00E+00 0.00E+00 0.00E+00 0.1250 2299E+12
Cm-244 .5580E-04 454.58 909.1 0.00E+00 1.16E-01 2.33E-0 0.2250 3.001E+12
Co-60 .B563E-08 454.58 909.1 0.00E+00 4.036-03 8.05E-03 0.3750 1.301E+12
Cs-134 .0661E-08 454.58 909.1 0.00E+00 4.12E-06 8.24E-05 05750 2.837E+13
Cs-135 .O066E-05 454.58 909.1 0.00E+00 4.58E-03 9.15E-03 0.8500 2.423E+11
Ce-137 8.4454E-01 454.58 909.16 0.C0E+00 3.84E+02 7.68E+02 12500 1.057€+11
Eu-154 .9842€-03 454.58 ‘ 909. 1 0.00E+00 9.02€-01 1.80E+00 1.7500 BATTE+0Q
Ev-155 3.5690E-05 454.58 909.1 ).00E+00 1.62€-02 J24E-02 22500 6.322E+05
Fe-55 5.2802E-08 454.58 909.1 0.00E+00 2.40E-05 4.80E-05 2.7500 1.912€404
H-3 9.0776E-04 454.58 909.1 0.00E+00 4.138-01 8.25E-01 3.5000 1.652E+04
-129 8.6006E-07 454.58 9089. 1€ .00E+00 . 3.91E-04 7.82E-04 5.0000 7.133E4+03
Kr-85 1.0138E-02 454.58 909.1¢ ,.0OE+00 * 4.61E+00 9.22€400 7.0000 8.066E+02
Np-237 9.0345E-08 454.58 908.1 0.00E+00 4.11E-03 8.21E03 11.0000 2.178E+01
Pa-231 1.9210E09 454.58 908.1 0.00E+00 8.73E07 1.75E-08
Po-210 7.5862E-14 454.58 908.1 0.00E+00 3.45E-08 6.90E-08
Pm-147 1.1372E-05 454.58 909.1 ).00E+00 5.17€-03 1.03E-02
Pu-238 1.7802E-02 454.58 909.1 ).00E+00 8.09E+00 .62E+01
Pu-239 2.8822E-02 454.58 909. .00E+00 S1E+01 2.62E+01
Pu-240 2.2759€-02 454.58 908. D.00E+00 1.03E+01 .07E+01
Pu-241 2.9641E-01 454.58 909.1 ).00E+00 1.35E+02 L.69E+02
Pu-242 1.4526E-05 454.58 909.1 ).00E+00 6.60E-03 32E-02
Ra-226 2.3132E-10 454.58 908.1 ).00E+00 1.05E-07 2.10E-07
Ra-228 1.9655E-14 454.58 909.1 0.00E+00 8.9GE-12 1.79E-11
Ru-106 1.9612E-14 454.58 909.1 0.00E+00 8.92€-12 1.78E-1
Se-79 1.0897E-05 454.58 909.1 0.00E+00 4.95E-03 8.81E-03
Sn-1268 0.0000E+00 454.58 909. 0.00E+00 0.00E+00 0.00E+00
Sr-90 .9411E-01 454.58 909.1 0.00E+00 2.70E+02 5.40E+02
Tc-99 B494E-04 454.58 909.1¢ 0.00E+00 1.66E-01 3.32E-01
Th-229 3.1063E-12 454.58 909.16 0.00E+00 1.41E-00 2.82E-09
Th-230 .5187E-08 454.58 908.1 0.00E+00 1.14E-05 .20E-05
Th-232 > 5287E-14 454.58 908.1 0.00E+00 1.15E-11 . 30E-11
TH208 5.4885E€-15 454.58 908.%, 0.00E+00 2.95E-12 .90E-12
U-232 0.0000E+00 454.58 900.18 0.00E+00 0.00E+00 0.00E+00 Thermal Power
U-233 1.5704E-09 454.58 909.16 0.00E+00 7.14€-07 1.43€-08 Nominal Heat  Bounding
U-234 6.6293E-05 454.58 909.16 0.00E+00 3.01E-02 6.03E-02 Outpt - .- Heat Output
U-235 -1.2930E-06 454.58 0.00 1.10E-02 1.04E-02 .10E-02 (Watts) {Watts)
U-236 1.1961E-05 454.58 909.16 0.00E+00 5.44E-03 1.09E-02 6.18E+00 1.24E+01
U-238 -3.0619E-07 454.58 0.00 1.35E-01 35E-01 1.35E-01 Total Totat
Y-90 5.9425E-01 454.58 909.18 0.00E+00 2.70E+02 5.40E+02
Other Radionuciides 3.70E+02 7.40E+02
T, Template Selection S v; Burmp Summary, and Checks
[Template Selection Summary 1
From SFD Used Basls for Parameter Differences:
R o GRAPHITE GRAPHITE Tempiate was used 107 the lollowing reasons:
Fuel Cladding ALUM 2IRC {This fuel maiches on all paramelers excopt cladding.
BOL HM Constit U 1]
BOL Envichment %:] 1.252 0wS
{Bumup Summary (MWd)' {Basis for bumnup used in
. From SFD Estimated 1
Nominat| 407, 454.58[Nominal bump from the heavy metal mase desiroy
Bounding:| 909.16Bounding bumup assumed 1 bs bwice nominel burmup.
Checks -
Estimated Bumnup/
MuRt Given J Estimated EOL HIX/Given EOL HM
O N T IR ¥ T
Bounding:{ 0.37] 1
"Reactor core storage, shipping or oiher date confiming that lrracialion ceased for fuel.
*Total burmup for all fuel d with this worksheet must be divided by BOL heavy metal mass to gel specific bumup valuss (MWAO/MT).
DOE/SNF/REP-078 March 2003
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Estimated
Fuel Name: SP-100 FUEL "Fuet decay start date: 1992 Canister usage:
SNFIO8: TT7 Estimates as of: 2030 HIC
Fuel Units & Descr: 2- SCRAP Temptate: FERMI (Fast, Zic, 1010 40%, U)
Heavy Metal Mass: BOL=2.711kg; EOL=2.628kg *Template Bumup(MWd): 68.6725048
ROD Storage Site: HANFORD Tempiate BOL Heavy Keta) Mass (MT): 0018774
—— Tempiate Decay Thne: 35 years
1. Estimates - n Xn X - - b Y . Yo Gamma Sources
. L ’ Photon” Tota!

. ) wuwu From . - . Nominal Bc Fuel tnhtial Activity - Nominat Fuel Bound‘mg Fue! | Energy Photonsfsec
Radionuclige -~ Template Fue! Bumn mwa;’ Burnup mwa)’ i -{Ch .+ Jnventories{Cl) Inventories(Cl) Group .- {bounding)
Ac-227 D.6110E-08 73.37 146.73__ ).00&00 7.05E-06 1.41E05 Avg. eV
Am-241 E.5601E-07 73.37 146.73 D.00E+00 4.81E-05 9.83E-05 0.0150 9.709E+12
Am-242m 0.0000E+00 73.37 146.75 D.0CE+00 0.00E+00 0.00E+00 0.0250 2017E+12
Am-243 8.3770E-15 73.37 146.73 0.00E+00 6.15E-13 1.23E-12 0.0375 1.774E412
C-14 2.1714E05 73.37 146.73 D.00E+00 1.50E-03 3.10E-03 0.0575 1.879E+12
CH36 S188E-08 7337 146.73 .00E+00 4.05E-06 8.10E-06 0.0850 1137E412
Cm-243 1.5496E-14 73.37 146.73 .00E+00 1.14E-12 227E-12 0.1250 7362E+11
Cm-244 6.2375E-16 73.37 146.73 .00E+00 3.84E-14 7.69E-14 0.2250 9.757E+11
Co-50 2.0947E-03 73.37 1467 .00E+00 1.54E-01 3.07E-01 . 0.3750 4251E+11
Cs-134 6.2448E-07 73.37 146.7 ).00E+00 4.58E-05 8.16E-05 085750 7510E412
Cs-135 4.4996E-05 73.37 146.75 0.00E+0D 3.30E-03 6.60E-03 08500 6.936E+10
Cs-137 1.3775E+400 73.37 148.7% 0.00E+00 1.01E+02 2.02E+02 1.2500 4.801E+10
Eu-154 1.8510E-04 73.37 146.7% 0.00E+00 1.36E-02 2.72E-02 1.7500 1.790E 409
Eu-155 1.4163E-03 73.37 146.73 0.00E-+00 1.04E-01 2.08E-01 22500 3.156E405
Fe-55 1.4179E-05 73.37 146.7% .00E+00 1.04€-03 2 08E-03 2.7500 3.042E+04
H-3 3.5383E-03 73.37 146.73 * 0.00€+00 2.60€-01 . 19E-01 3.5000 2873E+01
-129 - 1426E-06 73.37 146.73 ).00E+00 .38E05 1.68E-04 6.0000 9.856E400
Kr-85 3.8604E-02 73.37 146.7¢ .00E+00 2.83E+00 5.66E400 7.0000 8518E-01
Np-237 3.3099E-06 73.37 46.73 ).00E +00 2.43E-04 4.86E-04 41.0000 7.913E-02

Pa-231 1.8953E-07 73.37 146.73 .00E+00 1.39E-05 2.78E-05
Pb-210 8.9531E-12 73.37 146.73 .00E+00 6.57E-10 1.31E-09
Pm-147 1.1583E-03 73.37 14577 .00E+00 8.50E-02 1.70E-01
Pu-238 T146E-04 73.37 146.7: .0CE+00 1.26E-02 2.52€E-02
Pu-239 9464E-02 73.37 146.73 .00E+00 1.43E+00 2.86E+00
Pu-240 6.7919E-05 73.37 146.7: ).00E+00 4.88E-03 3.97E-03
Pu-241 4.1774E06 7337 46.7; ).00E+00 3.06E-04 6.136-04
Pu-242 4.3751E-13 7337 46.77 0.00E+00 3.21E-11 5.42E-11
Ra-226 2.4219E-11 73.37 46.7% 0.00E+00 .78E-09 L.S5E-09
Ra-228 2.3572E-11 7337 146.77 0.00E+00 1.73E-09 3.46E-09
Ru-106 3.0851E-10 7337 146.73 0.00E+00 2.27E-08 4.54E-08
Se-78 1.6485E-05 73.37 146.75 .00E+00 21E-03 2.42E-03
Sn-126 3.7564E-05 73.37 146.73 .00E+00 2.76E-03 6.51E-03
Sr-90 1.2052E+00 73.37 45.7: .00E +00 8.84E+01 1.TTE+02
Tc-89 4 AB25E-04 7337 145.7: ).00E+00 3.29E-02 58E02
229 4.6478E-11 73.37 146.7 ).00E +00 3.41E-09 .82E-09
Th-230 . 2258E-09 73.37 145.7% 0.00E+00 1.63E-07 3.27E-07
Th-232 .3691E-11 73.37 146.73 0.00E+00 1.74E-09 3.48E-09
TH208 5.8256E-09 73.37 146.73 0.00E+00 427607 8.55E-07
U-232 1.5759E-08 73.37 146.73 0.00E+00 1.16E-06 2.31E-06 Thermal Power
U-233 1.0110E-08 73.37 146.73 0.00E+00 742607 1.48E-06 Nominal Heat  Bounding
U-234 4.9001E-06 73.37 146.73 0.00E+00 3.50E-04 7A9E-D4 Cutput .- - Heat Output
U-235 -23191E-06 73.37 0.00 05E-03 8.84E-04 1.05E03 atts) atts
U-236 1.2633€-05 148.73 0.00E+00 8.27E-04 1.85E-03 1.13E4+00 2.26E400
U-238 -9.5407E-08 0.00 7ATED4 7AOE-04 7 47E-04 Total Total
Y-80 1.2053E+00 146.73 0.00£+00 8.84E+01 1.77E+02
Other Radionuciides j 1.00E+02 2.01E+02
=) "r"r;\n- ey 1’mps
L ) 4
From SFD Used IBasls for P, Dif
Reacior Moderator: FAST FAST Jihis Yomplate was used for e following reacons:
Fuel Cladding:] UNKNOWN ZIRC s template is & good approximation since & is & FAST, Urankm el
1BOL HM Constituents:| Y] v 1
BOL Eswich %] 18 10 %0 40 1
Bumup Summary (Wd)* - - - - - - iBasis for burmup usad in estimate:
From SFO & d
Wominat:] 73.57omin from the heavy met! mass destroyed.
Bounding:| 1ﬁwmmnummw
Checks
Estimated Bumnup!
Bumup Mul Given Estimated EOL HMW/Glven EOL MM
Nomi 856
Bounding:{ 17.32
Reactor shutdown, core storage, shipping or other date confirming that kradiation ceased for fuel.
*Total bumup for all iuel clated with this must be divided by BOL heavy metal mass o get specific bumup values (MWAMT).
March 2003
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Fuel Radionuclide Inventory Worksheet R

L Fuel and Template Information - &L Estimated
Fuel Name: TRIGA 8.5/20 FFCR (DORF) Fuel decay start date: 1989 Canister usage:
SNF 1D #: 315 ) Estimates a¢ of: 2030 18°x10'
Fusl Units & Deser; 2- ELEMENT Template: TRIGA-SS LW/AU-Zrx, SST, 1010 20%, U)
Heavy Metal Mass: BOL=0.383kg; EOL=0.283%g *Template Burnup{MWd): 665
ROD Storage Site: HANFORD Tempiate BOL Heavy Metal Mass (MT): 0.000195
Decsy Time: 35 years
11, Estimates. - ." m Xa Xo b Yo Yo Gamma Sources
CUMWA From . Nominat Bounding Fuel njtial Activity  Nominal Fuel ~ Bounding Fuel Energy  Photons/sec
Radionuclide Template Fuel Bumup (MWd)' Bumup (MWa)* n Inventories(Cl) _Inventories(Cl) Group _ (bounding)
Ac-227 6.7038E-09 3.74 7.48 0.00E+00 2.51E-08 5.02E-08 Avg. MeV
Am-241 3.9068E-03 3.74 7.48 0.00€+00 1.46E-02 2.92E-02 0.0150 5.225E411
Am-242m 1.2325E-06 74 7.48 0.00E+00 4.61E-08 9.23E-08 0.0250 1.086E+11
Am-243 1.4732€-07 3.74 7.48 0.00E+00 5.51E-07 1.10E-08 0.037S 9.431E410
C-14 1.2824E-04 1.74 7.48 0.00E+00 4.80E-04 9.60E-04 00575 1.016E+11
C138 2.8120E-08 3.74 7.48 0.00E+00 1.05€-05 2.10E-06 0.0850 8.114E410
Cm-243 8.6556E08 374 7.48 0.00E+00 3.24E-07 6.48E-07 0.1250 3.979E+10
Cm-244 5.3835E-07 3.74 7.48 0.00E+00 .01E-08 4.03E-06 02250 5.267E+10
Co-60 2.4887E-02 3.74 7.48 0.00E+00 ).31E-02 1.86E-01 03750 2297E+10
Cs-134 3.5030E-06 3.74 7.48 0.00E+00 A2E06 2.85E-05 0.5750 384Es 11
Cs-135 3.2195E-05 .74 7.48 0.00E+00 1.20E-04 241E-04 0.8500 3931E+08
Cs-137 1.3788E+00 .74 7.48 0.00E+00 5.16E+00 1.03E+01 1.2500 1.526E+10
Eu-154 1.3711E-03 3,74 7.48 0.00E+00 5.13E-03 1.036-02 1.7500 1.020E+08
Eu-155 4.4361E-04 .74 7.48 0.00E+00 1.66E-03 3.326-03 2.2500 8.381E+04
Fe55 2.6075EC4 3.74 7.48 .00E+00 ).76E-04 1.956-03 2.7500 3.844E+03
H3 2.0647E-03 3.74 7.48 ).00E+00 7.73E-03 1.556-02 3.5000 9.740E+00
-129 7.3684E-07 3.74 7.48 .00E+00 2.76E-068 5.526-08 5.0000 4.104E+00
Kr-85 3.6346E-02. .74 7.48 .00E+00 .36E-01 2.726-01 7.0000 4.635E-01
Np-237 1.2844E-08 .74 7.48 .00E+00 4.81E-08 9.61E-08 11.0000 6273602
Pa-231 1.2352€-08 3,74 7.48 0.00E+00 4.62E-08 ).256-08
Pb-210 3.5338E-13 3.74 7.48 0.00E+00 1.22E-12 2.65E-12
Pv-147 7.6346E-04 .74 7.48 0.00E+00 .86E-03 5.71E-08
Pu-238 8.1970E-04 .74 7.48 ).00E +00 .07E-03 6.14E-03
Pu-239 5.5248E-03 .74 7.48 ).00E+00 2.07E02 4.14E-02
Pu-240 2.1203E-03 3.74 7.48 0.00E+00 7.94E-03 1.50E-02
Pu-241 2.407SE-02 3.74 7.48 .00E+00 ).01E-02 1.80E-01
Pu-242 2.3128E-07 3.74 7.48 .00E+00 66E-07 1.73E-08
Ra-226 ).6481E- .74 7.48 ).00E+00 L.61E-1 7.22€-12
Ra-228 25188E- .74 7.48 0.00E+00 .43E-10 1.89€-09
Ru-108 0214E- 3.74 7.48 0.00E+00 3.82E-1( 7.64E-10
Se-79 1.3014E-05 3.74 7.48 ).00E+00 4.87ECS B8.74E-05
Sn-126 1.2164E-05 3.74 7.48 0.00E+00 4.55E-05 B.10E-05
Sr-90 1.2762E+00 3.74 7.48 0.00E+00 4.78E+00 9.56E+00
Tc-99 4.4241E-04 3.74 7.48 0.00E+00 .66E-03 33EDS
Th-229 .9684E-10 3.74 7.48 0.00E+00 2.23E-09 4.47E-09
Th-230 3.3880E-11 3,74 7.48 0.00E+00 L51E-1 7.03€-10
Th-232 2.5278E-10 .74 7.48 0.00E+00 .46E-10 1.80E-09
TH208 .3723E08 3.74 748 0.00E+00 5.14E-08 1.03€-07
U232 3.6932€08 74 7.48 0.00E+00 1.38E-07 2.76E-07 Thermal Power
U-233 2224E-07 3.74 7.48 0.00E+00 4.57E-07 9.15€-07 inal Heat Bounding .
U-234 2.5714E07 374 7.48 0.00E+00 9.62E-07 1.90E-06 . Output . Heat Output
U-235 -2.6194E-08 3.74 0.00 1.64E-04 1.54E-04 1.64E-04 (Watts) - (Watrs)
U236 1.2695E-05 3.74 7.48 0,00E+00 4.75E-05 9.50E05 $.02E-02 1.20E-01
U-238 -3.6331E08 3.74 0.00 1.04E-04 1.03E-04 1.04E-04 Total Total
Y-90 1.2765E+00 3.74 748 0.00E+00 4.78E+00 9.55E+00
Cther Radionucides 5.15E+00 1.03E+01
T, Template Selection Semowery, Burnup Sumumary, and Checks* o
Fr P § y . P - . I
From SFD | Used |Basls for Parameter Differences:
R M LW AND U ZIRC HYDRIDE | LW AND U ZIRC HYDRIDE}
Fuel Cladding:}| SsT SST ;
BOL HM Constit u u
BOL Envichment %:| 19.792 10 10 20.1
[Burmnup Summary (MWd)' Basis for burnup used in estimate:
From SFD Estimated -
Nominat:| 374 1.15{Nominal bumup taken dirsctly from SFD {converted i Mid).
Bounding:f 7.48]Bounding bumup assumed 1o be twice nominal bumugp.
Checks
Estimated Bumup/
Glven Burmip Estimated EOL HWGiven EOL HM
Nominat{ oz8) 031)
Bounding:| 0.57] 1
"Reactor shutdown, core slorage, shipping or other date confirming that iradiation ceased for fusl.
*Total burmup for alt fusl associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd/MT).
DOE/SNF/REP-078 March 2003
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“Fuel Radionuclide invertory Worksheet

Fue! Name: TRIGA STD (ALUM) HANFORD "Fue! decay start date: 1987 Canister usage:
SNFID #: 314 Estimates as of: 2030 18°x10'
Fust Units & Descr: 66 - ELEMENT . Temptate: TRIGA-Al {(LW/J-Zrx, Alum., 10 1 20%, U)
Heavy Metal klass: BOL=12.342kg; EOL=12.203kg 3Template Burnup(MWd): 6.65
ROD Storage Site: HANFORD Template BOL Heavy Metal Mass (MT): 0.00018
——— Template Decay Time: 35 ysars
11, Estimates - m X %X [ Ya Yo Gamma Sources
- : Photon Total
. CMWdFrom .  Nominat’ Bounding Fuel . inftiat Activity ~ Nominal Fuel  Bounding Fuel | - Energy -+ Photons/sec
Radionuclide - _ Template Fuel Bumup (AWd)' Bumnup (MWd)' ()] Inventories(Cl) ' inventorles(Ci) Group {bounding)

- Ac-227 6.1504E-09 421.00 842.00 0.00E+00 2.59E-06 5.18E-06 Avg. MeV ]
Am-241 -~ 4.8165E-03 421.00 842.00 .00E+00 2.03E+00 4.06E+00 0.0150 5.939E+13
Am-242m 1.7383E-06 421.00 842.00 ).00E+00 7.32E-04 AGE-03 0.0250 1.220E+13
Am-243 2.3263E07 421,00 342,00 D.00E +00 8.79E-05 .96E-04 0.0375 1.160E+413
C-14 - 4.3158E-05 421.00 342.00 0.00E+00 1.82E-02 36302 0.0575 1.169E+13
CH36 4.3023E-08 421.00 842 00 0.00E+00 BIE-05 3.62E-05 0.0850 6.974E+12
Cm-243 1.3229E07 421.00 342.00 0.00E+00 5.57E-05 AE04 0.1250 6.024E412
Cm-244 1.0000E-06 421.00 342.00 0.00E+00 421E-04 8.42E-04 02250 6231E+12
Co-60 6.0120E-04 421.00 842.00 0.00E+00 2.53E-01 5.06E-01 03750 26456412
Cs-134 4.3534E-06 421.00 £42.00 0.00E+00 1.83603 3.67€03 05750 4.356E+13
Cs-135 3.1549E05 421.00 342.00 0.00E+00 1.33602 2.66E-02 0.8500 22236412
Cs-137 1.3788E+00 — 421.00 342.00 ).00E+00 .B0E+02 1.16E+03 1.2500 2181E412

u-154 1.2041E-01 421.00 342.00 ).00E +00 .07E+01 O1E+02 1.7500 TO1TE+10
u-155 6.6451E-03 421.00 342,00 D.00E+00 .80E+00 5.60E+00 2.2500 1.384E+06
¢-55 2.8338E-06 421.00 342,00 0.00E+00 24E-03 2.47E-03 2.7500 48836405
H-3 2.0075E-03 421.00 342,00 .00E +00 B.45E-01 .B9E+00 3.6000 1.133E403
129 7.3805€-07 421.00 342.00 .00E +00 3.11E-04 B.21E-04 5.0000 4765E+02
Kr-85 3.6301E-02 421.00 -842.00 ).00E+00 1.53E+401 3.06E+01 7.0000 53726401
Np-237 1.4977E06 421.00 342.00 0.00E+00 6.31E-04 26E-03 11.0000 6.105E+00
Pa-231 .1275E-08 421.00 842.00 .00E +00 4.75E-06 .49E-06
Pb-210 3.8932€-13 421,00 342.00 ).00E +00 1.64E-10 3.28E-10
Pm-147 7.5383E-04 421.00 342.00 L.00E+00 3.17E 3SE-0
Pu-238 1.0668E-03 421.00 342.00 0.00E4+00 4.49E-01 8.88E-01
Pyu-239 5.6902E-03 421.00 842.00 .00E+00 24DE+00 4.79E+00
Pu-240 2 2571E-03 421.00 842.00 .00E+00 9.50€-01 1.90E+00
Pu-241 . B69SE-02 421.00 842.00 .00E+00 1.25E401 2.50E+01
Pu-242 . 0602E-07 421.00 842.00 .00 +00 1.20E-04 2. 58E-04
Ra-226 LO704E-12 421.00 342.00 .00E +00 4.51E-10 .01E-10
Ra-228 2.3654E-10 421.00 842 00 0.00E+00 9.06E-08 .99E-07
Ru-106 1.0444E-10 421.00 342.00 0.00E+00 4.40E-08 8.79E-08
Se-79 1.2634E-05 421.00 342.00 0.00E+00 SASE-03 D9E-02
3n-126 1.2236E-05 421.00 342,00 D.00E+00 5.15E-03 1.03E-02
56-90 1.2740E400 421.00 342.00 0.00E+00 5.36E+02 1.07E+03
Tc99 4.4120E-04 421.00 342.00 ).00E +00 1.86E-01 L T1E-01
Th-229 6.4226E-10 421.00 342.00__ D.00E +00 2.70E07 AVE-D7
Th-230 1.0584E-10 421.00 342.00 ).00E+00 4.46E-08 . 92E-08
h232 2.3744E10 421.00 342.00 ). O0E +00 1.00E-07 2.00E-07
Ti-208 1577408 421.00 342.00 0.00E+00 6.64E06 _33E-05
y232 42511E-08 431.00 842.00 0.00E+00 1.79E05 858E-06 Th | Power
U233 1.3155E-07 421.00 842.00 0.00E+00 5.54E-05 111E-04 Nominal Heat ' Bounding
U234 4.0030E-07 421.00 842.00 0.00E+00 1.26E-04 2.53E-04 " Output "' Heat Output
U-235 -2.6144E-06 421.00 0.00 6.28E-03 4.16E-03 5.26E-03 _(Watts) - (Watts)
U-236 1.2720E-05 42100 842,00 0.00E+00 5.36E-03 1.07E-02 7.08E+00 1.42€401
U238 -3.8857E-08 421.00 0.00 3.33E-03 3.31E-03 3.33603 Jolal Jotal
Y90 1.2744E+00 421.00 842.00 -0.00E+0C 5.37E+02 1.07E403
6.41E402 1286403 |
eter Dift
Burnup Summary (MWd)® . . |Basis for burnup used in estimate:
From SFD E: ]
[ | 421.00) 132.30]Nominal bumup teken diroctly rom SFD (convertad to MWd).
Bounding:| $42.00§50unding burmup assumed 1o be twice Rominal bumup.
[Checks . C
Estimated Burnup/
—BumupMulipler ] Glven Bumup Estimated EOL HWGiven EOL HM
- Mominat] 0s2 on
Bounding] 185 ;
"Reactor core storage, shipping ot other date confrming that imadiation ceased for fuel.
Total bumup for all fust with this must be divided by BOL heavy metal mass $0 get speciic bumup values (MWA/MT).
DOE/SNF/REP-078 March 2003
Revision 0 Page D-33 of D-585



Fuel Radionuclide Inventory Worksheet A

L Fuel and Template Information ;2 .04 * Estimatsd
Fuel Name: TRIGA STD 8.520 "Fuel decay start date: mm Canister usage:
SNFID ¥ 233 Estimates as of: : 13°x10°
Fuel Unlts & Descr: 90 - ELEMENT . Template: mlamuwamssnowmm
Heavy Metal Mass: BOL=17.55kg; EOL=17.19kg *Tempiate Bumup(MWd): 665
ROD Storage Siw: HANFORD Template BOL Heavy Metal Mass (UT): 0.000198
Template Decay Time: 35 years
11 Estimates - o m Xy Xo b Yo Yo Gamma Sources
LR Photon TYotat
CUMWd From© - Nominal - 8°undin9 Fusl nitial Activity - Nominal Fuel Bounding Fuel Energy  Photons/sec
Radionuctide Template Fusl Burnup (MWd)® Bunup mwa' cy_ R (Ch ies(C) Group (bounding)
Ac-227 6.7038E-09 343.66 687.32 0.00E+00 2.30E-06 4.61E-06 Avg. MeV
Am-241 3.9068E-03 343.68 §87.32 0.00E+00 1.34E+00 2.69E+00 0.0150 4.798E+13
Am-242m 2325E-08 343.68 687.32 0.00E+00 4.24E-04 8.47E-04 0.0250 9.969E+12
Am-243 14732607 343.68 687.32 0.00E+00 5.06E-05 - 1.01E-04 00375 8.680E+12
C-14 1.2824E-04 343.68 687.32 0.00E+00 4.41€-02 8.81E-02 0.0575 9.331E+12
CI-36 2.8120E-08 34366 687.32 0.00E+00 9.66E-04 1.9GE-03 0.0850 56156412
Cm-243 8.6556E-08 343.68 687.32 0.00E+00 2.97E-05 5.95E-05 0.1250 3.654E+412
Cm-244 5.3835E-07 343.68 68732 0.00E+00 1.85E-04 3.70E-04 0.2250 4.836E+12
Co-60 2.4387E-02 343.68 687.32 0.00E+00 8.5SE+00 1.73E+01 0.3750 21096412
Cs-134 3.8030E-06 343.68 687.32 0.00E+00 1.31E-03 2.61E-03 05750 35286413
Cs-135 3.2195E-05 343.66 687.32 0.00E+00 1.11E-C2 2.21E-02 0.8500 3.610E+11
Cs-137 1.3788E+00 343.66 687.32 .00E+00 4.74E+02 9.48E+02 1.2500 1.401E+12
Eu-154 1.3711E-03 343.66 687.32 .00E +00 4.T1E-01 8.42E-01 1.7500 9.369E+00
Eu-155 4,4361E-DA 343.68 687.32 0.00E+00 1.52E-01 3.05E-01 2.2500 __7.67BE+08
Fe-55 2.6075E-04 343.68 687.32 0.00E+00 B.96E-02 79E-01 2.7500 3.520E405
H3 2.0647€-03 343.66 687.32 * 0.00E+00 7.10E-01 L42E+00 3.5000 8.636E+02
129 7.3684E-07 343.68 687.32 0.00E+00 2.53E-04 5.06E-04 5.0000 3.658E+02
Kr-85 3.6346E-02 343.68 687.32 0.00E+00 1.25€+01 2.50E+01 7.0000 4.129E+01
Np-237 — 1.2844E-08 343.66 68732 0.00E+00 4.41E-04 3.83E-04 11.0000 4.695E+00
Pa-231 1.2352E-08 343.66 687.32 0.00E+00 4.24E-08 3.49E-06
Pb-210 3.6338E-13 343.60 687.32 0.00E+00 1.21E-10 .43E-10
Pm-147 7.6346E-04 343.68 687.32 0.00E+00 2.62E0 .25E01
Pu-238 .1970E-04 343.68 687.32 .00E +00 2.82€-01 .63E-01
Pu-239 .5248E-03 343.68 687.32 .00E+00 1.90E+00 3.80E+00
Pu-240 1203E-03 343.66 687.32 .00E+00 7.29€-01 1.46E+00
Pu-241 .4075E-02 343.68 687.32 0.00E+00 8.27E+00 1.65E+01
Pu-242 . 3128E-07 343.66 687.32 0.00E+00 7.95E-05 59E-04
- Ra-226 .6481E-13 343.68 667.32 0.00E+00 3.32E-10 6.63E-10
Ra-228  5188E-10 343.68 687.32 D.00E +00 .66E-08 73E-07
Ru-108 1.0214E-10 343.68 687.32 ).00E+00 3.51E-08 7.026-08
Se-79 1.3014E-05 343.66 687.32 D.00E+00 4.47E-03 8.94E-03
Sn-126 1.2164E-05 343.66 687.32 0.00E+00 4.18E-03 3.36E-03
Sr-90 1.2762€400 343.66 687.32 0.00E+00 4.39E+02 8.77E+02
Tc-99 4.4241E-04 343.68 687.32 0.00E+00 1.52E-01 O4E-01
Th-229 5.9684E-10 343.66 687.32 .00E+00 2.05E-07 4.10E-07
Th-230 9.3880E-1 343.68 687.32 .00E+00 3.23E-08 6.45E-08
Th-232 2.5278E-1( 343.68 687.32 0.00E+00 8.69E-08 74E07
208 3723E-08 343.66 687.32 0.006+00 4.72E-08 9.43E-08
U-232 3.6932€-08 343.68 687.32 0.00E+00 1.276-05 2.54E05 Thermal Power
U-233 - 1.2224E07 343.68 667.32 0.00E+00 4.20E-05 8.40E-05 Nomlnal Hoat. Bounding
U-234 2.5714E07 343.68 6687.32 0.00E+00 8.84E-05 177604 | ompu Heat Output
U-235 -2.6194E-06 343.66 0.00 7.59E-03 6.68E-03 7.59E-03 l L (Watts)
U-238 1.2695€-05 343.68 667.32 0.00E+00 4.36E-03 3.79E-03 [X m.m ANME
U-238 -3.6331E-08 343.68 0.00 4.72E-03 4.71E-03 472603 Total Total
Y-90 1.2765E+00 343.68 687.32 0.00E+00 4.39E+02 3.77E+02
Other Radionuciides - 4.73E+02 9.45E€402
111, Template Selection Summary, Burnup Su
[Tempiate Selection Summary .
From SFD Diffe
Reactor Moderators LW AND U ZIRC HYDRIDE| LW AND U ZIRC HYDRIDE]
Fuel Cladding: SST SST
BOL HM Constituentss 1] u
BOL Enwichment % 20.00000115 10 20.1
[Bumup Summary (MWdY {Basis tor burnup used in esti
From SFD | |
Nominst:} 256.56] 343.66{Nominal bumup calculated irom the heavy matal mass deswroyed,
Bounding:| | 687.32]Bounding buffup assumed 1o be twios nominal burmup.
Estimated Burnup!
p MuRiplier Given Bumup Estimated EOL HWGiven EOL HM
Nominal] 057 134
Bounding:] 1.15]
"Reactor core storage, shipping of cther date confimming that iradiation coeased for fuel.
*Total bumup for all fusl Wwith this work must be divided by BOL heavy motal mass 10 get Specific bumep valuss (MWJ/MT). -
DOE/SNF/REP-078 : March 2003
Revision 0 Page D-34 of D-585
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Fuel Radionuclide inventory Worksheet

T Fat ool Template Taformation

VERN Estimated
Fuel Kame: TRIGA STD 8.5/20 (HANFORD) Fuel decay start date: 1989 Canister usage:
SNF D #: 316 Estimates as of: 2030 18"x10'
Fue! Units & Descr: 33 - ELEMENT Template: TRIGA-SS (LWAU-Zrx, SST. 10 10 20%, U)
Heavy Metal Mass: BOL»6.336kg: EOL=6.316kg *Template Burnup(MWd): 865
ROD Storsge Site: HANFORD Tempiate BOL Heavy Metal Mass (MT): 0.000185
Temptate Decay Time: 35 years
mw X Xy b Yn Yo Gamma Sources
: -] Photon = ' Total
. CVMWd From - Nominat ‘Bounding Fuel  Initial Activity ~ MominalFuel  BoundingFuel | Energy - Photons/sec
Radi Hid ‘Template Fuel Burnup (MMWd)' Bumup Lﬂ!!d)' o)) ) hvemo_des( inventories{Cl) Group - (bounding)
AC-227 6.7038E-03 30.88 1.75 0.00E+00 2.07E-07 4.14E-07 Avg. UeV
Am-241 3.9068E-03 30.88 75 0.00E+00 21E-01 2.41E-01 0.0150 4310E412
Am-242m 2325E-06 30.88 61.7¢ .00E+00 3.81E-05 7.81E-05 0.0250 8.956E+ 11
Am-243 ATI2E-07 3088 7 ).00E+00 4.55E06 9.10E-06 0.0375 7.TB1E+ 11
C-14 1.2824E-04 30.88 1.75 ).00E 400 3.95E-03 7.92E03 0.0575 8.363E+11
C+36 2.8120E-06 30.88 1.75 .00E +00 68E-05 T4E-04 0.0850 5.044E+11
Cm-243 B.6556E-08 30.88 31.75 ).00E+00 .67E-06 5.34E-06 0.1250 32B3E+11
Cm-244 5.3835E-07 30.88 51.75 D.00E+00 .BEE-05 3. 2205 0.2250 4.345E+11
Co-60 2.4887E-02 30.88 61.75 0.00E+00 7.68E-01 1.54E+00 0.3750 1.8956+11
Cs-134 3.8030E-06 30.88 75 0.00E+00 1.17€-04 2.35E-04 05750 3.169E+12
Cs-135 3.2195E-05 30.88 1.75 0.00E +00 9.04E-04 1.99E-03 0.8500 3.243E410
Cs-137 3788E+00 30.88 .75 .00E+00 4.26E+01 8.51E+01 1.2500 1.250E+11
Eu-154 1.3711E-03 30.88 61.7¢ D.00E+00 423602 8.47E-02 1.7500 8.418E+08
Eu-155 '4.4361E-04 30.88 61.75 .00E+00 37E-02 2.74E-02 22500 6.858E+05
Fe-55 2.6075E-04 30.88 61.75 .00E +00 .0SE-03 1.61E-02 2.7500 31726404
H-3 2.0647E-03 30.88 61.75 0.00€.+00 .3TE02 1.27€01 3.5000 8A494E+01
-129 7.3684E-07 30.88 61.75 ).00E+00  2BE-05 4.55E-05 5.0000 3.583E+01
Kr-85 3.6346E-02 30.88 61.75 .00 +00 1.12E+00 2.24E400 7.0000 4.051E+00
Np-237 2B44E-06 30.88 61.75 D.00E+00 3.97E05 7.93E-05 11,0000 4611E-01
Pa-231 2352E-08 30.88 61.75 ).00E+00 3 81E07 7.63E-07
Pb-210 3.5338E-13 30.88 1.75 ).00E+00 1.09E-11 2.18E-11
Pm-147 7.6346E-04 30.88 1.75 ).00E+00 2.36E-02 A.T1E-02
Pu-238 8.1970E-04 30.88 1.75 D.00E+00 2.53E-02 5.06E-02
Pu-239 5248E-03 30.88 61.7" 0.00E+00 1.71E-01 341E-01
Pu-240 120303 30.88 1.7 0.00E+00 6.55€-02 131E01
Pu-241  4075E-02 30.88 .7k 0.00E+0C 7A3E-O1 1.49E+00
Pu-242  3128E-07 30.88 75 .00E+00 7.14E-06 1.43E-05
Ra-226 D.8481E-13 30.88 75 D.00E +00 2.98E-11 5.96E-11
Ra-228 2. 5188E-10 30.88 61.75 ).00E+00 7.78E-09 S6E-08
Ru-106 1.0214E-10 30.88 75 D.00E+00 3.15E-09 5. 1E-08
Se-79 1.3014E-05 30.88 61.75 D.0CE +00 4.02E-04 3.04E 04
n-126 12164E05 30.88 61.75 ).00E+00 3.76E-04 .51E-04
5-80 1.2762E+00 30.88 1.75 0.00E+00 3.84E+01 7.8BE+0’
Tc-89 4.4241E-04 30.88 61.78 .00E+00 3TE-02 2.73E-02
Th-229 .9684E-10 30.88 61.75 0.00E+00 BAE-08 3.69E-08
Th-230 ).3880E-11 30.88 1.75 0.00E+00 2.90E-09 .BOE-09
Th-232 2.5278E-10 80.83 1.75 0.00E+00 7.80E-09 1.56E-08
TH208 3723608 30.88 1.75 0.00E+00 424E-07 8.47E-07
U232 3.69326-08 30.88 61.75 0.00E+00 - 1.14E-06 2.286-06 Thermal Power
U-233 1.2224E-07 30.88 61.75 0.00E+00 3.77€-06 7.55E-06 Nominal Heat - 8 ing
U-234 25714E07 30.88 61.75 0.00E+00 7.94E06 1.50E-05 Output - Heat Output
U-235 -2.6194E-06 30.88 0.00 2.72E-03 2.64E-03 2.72E-03 atts) atts!
“U-236 1.2695E-05 30.88 61.75 0.00E+00 3.92E-04 7.84E-04 4.97E-01 9.$3E-81
U-238 -3.6331E-08 30.88 0.00 1.71E03 70E-03 1.71E-03 Total Total
Y¥-90 1.2765E+00 30.88 61.75 - 0.00E+00 34E+01 7.83E+01
Other Rador __ 4.25E+01 8.49E+01
0. Ter wlate Selection S v, Buroup Summary, and Chedks . .
0 Selection Summary - - - I |
From Used ~[Basis for P, Diffi
[ :] LW AND U ZIRC HYDRIDE | LW AND U ZIRC HYDRIDE .
Fuel Clad, SST SST
BOL HM Constituents:] V] v
BOL Envl %] 19.896 1010 20.1
Bumup Summary (MWd)" {Basts for burnup used in estimate:
From SFD { Estimated |
Nominat:] 3088 18.90]Nominal burnup taken directy from SFD {converted ¥ Mwd).
Bounding:| 1 61.75]Bounding bumup assumed 1o bé wica nominal bumup.
[Checks
Estimated Bumup!
Bumup Multiptier Given Burup Estimatad EOL HWGiven EOL HM
Norninal:] 0.14) omJ
Bounding:| 0.29] 1
R core i, storage, shipping or other date confiming that radiation ceased for fusl.
*otal burmp for all luel d with this worksheet must be divided by BOL heavy metal mass © get spacific bumup values (MWdAMT).
DOE/SNF/REP-078 March 2003
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Fuel Radionuclide Inventory Worksheet

L Fuel and Template Infarmation;: Estimated
Fuel Name: ACRR (PULSED CORE) "Fuel decay stant date: 2025 Canistet
SNFID #: 757 Estimates as of: 2030 18°x10°
Fuel Unlts & Descr: 251 - ELEMENT Tempiate: Pathfinder (Light Water, SST, 60 1o 100%, U)
Heevy Matal Mass: BOL=120.831kg; EOL=120.831kg *Template Bumup(MWd): sof
ROD Storage She: INEEL Template BOL Heavy Metal Mass (MT): 0.00012882
— Tempiale Decay Time: S years .
Ik Estimates * i, .- m Xo Xy b Ye Yo Gamma Sources
- . Photon Jotal
CIMWd From - Nominal Bounding Fuel mitiaj Activity Nominal Fusl  Bounding Fuel Energy  Photons/sec
Rad fide ._Tempiate Fuel Burnup (MWd)® Burnup m_vrvm' (ci)  Inventories(Ci) _ inventories(Ci) Group {bounding)
Ac-227 1.9667E-09 2,282.86 4,565.72 0.00E+00 4.49E-06 8.98E-08 Avg. MeV
Am-241 4.9468E-05 2,282.86 4,565.74 0.00E+00 1.13-01 2.26E-01 0.0150 8.978E+14
Am-242m 9.7537E-09 2,282.86 4,565.74 0.00E+00 2.23E-05 4.45E-05 0.0250 1.915E+14
Am-243 9.8802E-10 2,282.98 4,565.74 0.00E+00 2.26E-06 4.51E-08 0.0375 1.709E+14
C-14 2.3095E-04 2,282.88 4,565.74 0.00E+00 5.27E-01 1.05E+00 0.0575 1.718E+14
Ci38 1.2261E-08 2,282.98 4,565.72 0.00E+00 .80E-03 L.60E-03 0.0850 1.089E+14
Cm-243 5.1581E-10 2,282.86 4,565.7% 0.00E+00 1.18E-08 .36E-08 0.1250 B8.686E+13
Cm-244 7.3012E-09 2,282.88 4,565.74 0.00E+00 1.67E-05 3.33E-05 0.2250 9.015E+18
Co-60 3.6556E+00 2,282.86 4,568.7¢ 0.00E+00 8.35E+03 1.67E+04 0.3750 4.376E+13
Cs-134 7.2063€-02 2,282.86 4,565.72 0.00E+00 1.65E+02 3.29E+02 0.5750 5.305E+14
Cs-135 3.0316E-06 2,282.86 4,565.7% .00E+00 6.92E-02 1.38E-01 0.8500 2569E+413
Cs-137 2.9002E+00 2,.282.88 4,565.7: .00E+00 6.62E+03 1.32€+04 1.2500 1.240E415
Eu-154 7.5025E-03 2.282.88 4,565.72 0.00E+00 1.71E+01 3.43E+01 1.7500 4.378E+11
Eu-155 4.6123E-02 2,282.88 4,565.72 0.00E+00 1.05E+02 2.11E+02 22500 1.253€+12
Fe-55 3.6439E+00 2,282.86 4.565.72 0.00E+00 8.32E+03 1.66E+04 2.7500 7.109E+09
H3 1.3524E-02 2,282.86 4,565.72 .00E+00 3.09E+01 8.17E+09 3.5000 TBATE+08
1-129 7.3195E-07 2,282.86 4,565.72 .00E+00 1.67E-03 3.34E-03 5.0000 1.891E+02
Kr-85 2.8686E-01 2,282.86 4,565.72 .00E+00 6.55E+02 1.31E+03 7.0000 21235401
Np-237 1.1478E-08 2.282.88 4,565.72 ).00E+00 2.62E-03 5.24E-03 11.0000 2.406E+00
Pa-231 1.0990E-08 2.282.88 4,565.72 0.00E+00 2.51E-05 5.02E-05
Pb-210 8.0782€-15 2,282.868 4,565.72 .00E+O0 1.84E-11 3.69€-11
Pm-147 3.2097E+00 2,282.86 4,565.72 .00E+00 7.33E+03 1.47E+04
Pu-238 3.7404E-04 2,282.86 4,565.72 .00E+00 8.54E-01 1.71E+00
Pu-239 .6839E-04 2,282.868 4,565.72 .O0E+00 ___1.53E+00 3.05E+00
40 8.7121E-05 2,282.86 4,565.72 0.00E+00 1.99€-01 3.98E-01
Pu-241 3.0283E-03 2,282.86 4,565.74 0.00E+00 6.91E+00 1.38€401
Pu242 1.9717E-09 ).00E+00 4.50E-06 9.00E-06
Ra-226 7.3527E-14 .C0E+00 1.68E-10 3.36E-10
Ra-228 6.0965E-12 .00E+00 1.38E-08 2.78E-08
Ru-108 1.6531E-01 .00E+00 3.77E+02 7.55E+02
56-79 1,3228E-05 0.00E+00 3.02E-02 8.04E-02
3n-128 1.1494E-05 0.00E+00 2.62E-02 5.25E-02
5r-90 2.7854E+00 .00E+00 6.36E+03 1.27E+04
Tc-99 4.6656E-04 ).00E+00 1.07E+00 2.13E+00
Th-229 2.9368E-12 0.00E+00 8.70E-09 1.34E-08
Th-230 3.2662€-11 0.00E+00 7.46E-08 1.49E-07
Th-232 8.3045€-12 0.00E+00 1.90E-08 3.79€-08
TH208 2.6722E-08 0.00E+00 6.10E-05 1.22E-04
U-232 7.7720E-08 0.00E+00 1.77E-04 3.55E-04 Thermal Power
U-233 2.9834E-09 0.00E+00 6.81E-06 1.36E-05 N i Heat.  Bounding -
U-234 3.5275E-07 0.00E+00 8.05E-04 1.61E-03 - Output Heat Output
U-235 -2.7761E-08 5.51E-02 4.88E-02 S§.51E-02 atts)
U-236 1.6190E-05 0.00E+00 3,70E-02 7.39€-02 2.42E4+02 4.85E+02
U-238 -2.8547E-09 3.20E-02 3.20E-02 3.20E-02 Total Total
Y-90 2.7870E+00 0.00E+00 8.36E+03 1.27E+04
Othar Radionucides . 20E+04 2.40E+04
T8, Temmplate Sclection § e — -
Temp Y
From SFD Used [Basis for Parameter Differences:
Ri W LIGHT WATER LIGHT WATER Tempiate was used for e following reasons:
Fuel Cladding| SST SST [This fust maiches on all paramelers except envichment.
BOL HM Constiny U (1]
BOL Exvk % 21.10367543 60 o 100
|Burmnup Summary (MWd)" _ {Basis for bumup used in estimate:
From SFD Estimated |
Nominal:] - 2.282 56} Nominal bumesp assumed 1o e 2% of BOL heavy matal mass.
Bounding] 4.565.72]Bounding bumup 10 be twice wp.
Checks
Estimated Bumup/
Bumup Multiplier Given Burmup Estimated EOL HW/Given EOL HM
Nominak] 0.40]
Bounding| 0.81]
'Reactor shutdown, core storage, g or cther ctate confirming that imadiation ceasad for fuel.
*Yotal burmayp for all fuel ciated with this must be divided by BOL heavy metal mass 10 gt specific bumup values (MWA/MT).
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Revision 0 Page D-38 of D-585

E—

—_—

SN~ Jyu=




"Fuel Radionuclide inventory Worksheet L

; 1. Fuel and Template Information <> Estimated
— Fuel Name: ANP "Fuel decay start date: 1957 Canister usage:
SNFID #: 451 Estimates as of: 2030 18°x10°
Fuel Units & Descr: 9 - CONCENTRIC TUBES Template: Pathfinder (Light Water, SST, 80 to 100%, U)
Heavy Metal Mass: BOL=1.118kg: EOL=1.102kg *Temptate Burnup(MWd): 6.0
ROD Storage Site: INEEL Tempiate BOL Heavy Metal Mass (MT): 0.00012882
— Temptate Decay Time: 85 yoars
I1, Estimates i 70 m Xy X b 1 3 ¥s Gamma Sources
. . . Photon . Yotat
CiMwd From . ‘Nominal .  Bounding Fue! initial Activity  Nominal Fue! . BoundingFue! | Energy - Photons/sec
: Radionuciide Template ©  Fuel Bumup (MWd)® Bumnup (MWd)* {Ci) - --- Inventories(Cl) Inventories{Ci) Group  (bounding)
N Ac-227 4.5040E-08 15.30 30.81 D.0CE+00 7.08E-07 1.41E-06 Avg. MeV
Am-241 1.4471E-04 15.30 30.61 D.00E+00 .76E-03 .51E-03 0.0150 1LUTEH2
Am-242m 7.4210E09 15.30 30.61 0.00E+00 14E-07 . 2TE-07 0.0250 2R1E+11
Am-243 9.8236E-10 15.30 30.61 D.00E+00 1.50€-08 3.00E-08 00375 2017E+11
C-14 2.2928E-04 1530 30.61 ).00E+00 351E-03 02E-03 0.0575 2.164E+11
CH36 1.2260E-06 15.30 30.61 0.00E+00 1.88E-05 3.75E-05 0.0850 1.307E+11
—_ Cm-243 1.2000E-10 15.30 30.61 0.00E+00 B4EDY 3.67E-09 0.1250 8ATBE+10
Cm-244 7.3577E-10 15.30 30.61 0.00E+00 13E-08 225E-08 0.2250 1.127E+11
Co-60 1.3732E-03 15.30 30.61 ).00E+00 2.10E-02 4.20€-02 0.3750 4.915E+10
: Cs-134 1.2709€E-10 5,30 30.61 ).00E+00 1.84E-09 3.89E-00 05750 B8267E+11
l Cs-135 3.0316E-05 5.30 30.61 ).00E+00 4.64E-04 0.28E-04 0.8500 B.029E+09
— Cs-137 7.2579E-01 15.30 30.61 0.00E+00 1. 1E+(1 2.22E+401 1.2500 5.811E+09
- Eu-154 5.9750E-05 15.30 30.61 D.00E+00 8.14E-04 1.83E-03 1.7500 2.065E+08
Eu-155 0577E 15.30 30.61 .00E+00 L82E-04 3.24E-04 2.2500 3.906E+04
: Fe-55 4.1631E-07 15.30 30. ).00E+00 6.37E-06 1.27E-05 2.7500 1.743E+04
H-3 4.6722E-04 15.30 30. 0.00E+00 7.15E-03 1.43E02 3.5000 1.968E+00
-129 7.3195E-07 15.30 30.61 0.00E+00 12E-05 224E-05 5.0000 8.142E-01
Kr-85 5.9418E-03 15.30 30.61 0.00E+00 9.09E-02 1.82E-01 7.0000 9.017E-02
237 .1490E 06 15.30 30.61 ).00E+00 J6EQS 3.52E-05 11.0000 1.014E-02
Pa-231 7.0899€-08 15.30 30.61 ).00E+00 1.08E-06 2.1A7E06
o PD-210 22363612 16.30 20.61 0.00E+00 42611 6.84E-11
i Pm-147 4.2296E07 15.30 30.61 0.00E+00 .47TE-06 1.29€-05
! Pu-238 .3005E-04 15.30 30.61 0.00E+00 3.56E-03 7.13€-03
Pu-239 5.6722E-04 15.30 30.61 .00E +00 02EQ2 2 04E02
Pu-240 3.6556E-05 1530 30.61 0.00E+00 32E03 2. 65E-03
) Pu-241 1.6889E-04 15.30 30.61 0.00E+00 2.58E-03 5.17E-03
. Pu-242 1.9717E-09 15.30 30.61 D.00E+00 3.02E08 6.03E-08
— Ra-226 4.5740E-12 15.30 30. .0CE+00 7.00E-11 1.40E-10
Ra-228 8.3511E-12 15.30 30.61 ).00E+00 .28E-10 2.56E-10
Ru-106 2.0516E-19 15.30 30.61 ).00E+00 3.14E-18 6.28E-18
5e-79 1.3220E-05 15.30 30.61 ).00E+00 2.02E-04 4.05€-04
: 5n-126 1.1489E-05 15.30 30.61 0.00E+00 .76E-04 352E-04
. 51-90 6.6872E-01 15.30 30. 0.00E400 1.02E+01 2.05E401
— Tc-89 4.6639E-04 15.30 30 .0CE +00 7.14E-03 ASE-02
Th229 .3727E-11 15.30 30.61 0.00E+00 3.63E-10 7.26E-10
Th-230 . 7354E-10 15.30 30.61 0.00E+00 4.19E-09 .37E-08
Th232 . 3594E-12 15.30 30.61 0.00E+00 1.28E-10 . S6E-10
TH08 6228E08 15.30 30.61 0.00E+00 2.48E-07 4.97E-07
_ U-232 4.3960E-08 15.30 30.61 0.00E+00 6.73E-07 1.35€-06 Thermal Power
U-233 3.3344E-09 15.30 3061 0.00E+00 . 10E-08 O2E07 _ Inominal Heat . Bounding
U234 4.0749E07 15.30 30.61 0.00E+00 3.24E-06 1.25E05 Output * - Heat Output
U-235 -27761E-06 15.30 0.00 2.25E-03 ) 21E-03 2.25E03 . (Watts! {watts)
U-236 1.6190E-05 15.30 30.61 0.00E+00 2 48E-04 4.96E-04 1.25E-01 2.45E-01
‘ U238 -2.8547E-09 15.30 0.00 2.55E-05 2. 55E-05 2.55E-05 Tota Total
- Y-80 6.6889E-D1 15.30 30.61 0.00E+00 1.02E+01 2.06E+01
— Otiver Radionuchc: 1.30E+01 2.78E+01
N T Iate Selection S
l #rom $FD Used {Basis for F Ditf
L [ 2 LIGHT WATER LIGHT WATER Jthis Temglate was wsed for the loliowing reasons:
Fuet Cladding: NICHROME SST JThis fust masches on ol parameters except dadding (SST is conservative).
, BOL HM Constht u 1]
; J EOLE %: 9320218125 0w 100
/ Bumup Summary (MWd)* {Basis for bumup used in estimate:
From SFD Estimated 1
siominat:f 15.30}Nominat bumup calcutated from the heavy metal mass destroyed,
. Bounding:| 30.61J50unding burmup assumed 1 be twice nominal tumup.
—
U [Checks
Estimated Bumup/ .
— Burnup Mutlplier Given Bumup Estimated EOL HWGiven EOL HM
Nominat: 0.29
ding:| 0.50
— 'R core storage, shipping or other date confiming that iradiation ceased for tuel.
*Total bumup for afl fuet clated with this must be divided by BOL heavy metal mass 1 get specific burmup values (MWdJ/MT).
e DOE/SNF/REP-078 March 2003
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Fuel Radionuciide inventory Worksheet

L Fuel and Template Information’ . .o x4 Estimated
Fuel Name: APPR (AGE-2) "Fusl decay start dade: 1959 Canister usage:
SNFID$: 6 Estimates as of: 2030 18°x10
Fuol Units & Deser: 1 - CANISTER OF SCRAP Template: Pahfinder (Light Waler, SST. 60 % 100%, U)
Heavy Motal Mass: BOL=0.246kg; EOL=0.216kg *Template Burnup(MWd): 8.01
ROD Storage Site: INEEL Temptlate BOL Heavy Metal Mase (MT): 0.00012882
Template Decay Time: 65 yoars
1L, Estimates:. . [.¢0: ™m Xa Xo b Yo Yo Gamma Sources
. Photon Total
CUMWd From .. Nominal Bounding Fuel injtial Activity  Nominal Fuel - Bounding Fuel Energy  Photons/sec
Radionuctide Template Fuel Bumup (MWd)* Bumup (MWd)* cn [ ries(C)) _tnventories(Ci) Group {bounding)
Ac227 4.5940E-08 28.72 57.45 0.00E+00 1.32E-08 2.64E-08 Avg. MeV
 Am-24% 1.147T1E-04 28.7% 57.4 0.00E+00 3.20E-03 6.59E-03 . 0.0150 2.096E+12
Am-242m 7.42106E-08 28.77 67.43 0.00E+00 2.13E-07 4.26E-07 0.0250 4.356E+11
Am-243 9.8236E-10 28.72 57.4: 0.00E+00 2.82E-08 5.64E-08 0.0375 3.785E411
C-14 2.2928E-04 28.72 57.4: 0.00E+00 6.58E-03 1.32E02 0.0575 4.062E+11
CH36 _2260E-06 28.7: 57.43 0.00E+00 352605 7.04E05 0.0850 2453E+411
Cm-243 1.2000E-10 28.7: 57.43 0.00E+00 3.45€-00 - 6.89E-09 0.1250 1.501E+11
Cm-244 7.3577E-10 28.7: 57.43 ).00E+00 2.11E-08 4.23E-08 02250 2.114E+11
Co-60 1.3732E-03 28.72 57.4 ).00E+00 3.54E-02 7.89E-02 0.3750 92206410
Cs-134 1.2709E-10 28.72 57.41 0.00E+00 3.65E-00 7-30E-09 0.5750 1.551E412
Cs-135 3.0316E-05 28.72 57.43 0.00E+00 3.71E-04 1.74E-03 0.8500 1.507E+10
Cs-137 7.2579E-01 28.7 57.4% 0.00E+00 2 08E+01 4.17E+01 1.2500 1.090E+10
Eu-154 5.9750E-05 28.72 57.43 0.00E+00 1.72E03 3.43E-03 1.7500 3.876E+08
Eu-155 1.0577E-05 28.72 57.4¢ 0.00E+00 3.04E-04 3.08E-04 2.2500 7.330E404
Fe-55 4.1631E-07 28.72 57.43 0.00E+00 1.20E-05 2. 39E-06 2.7500 3283E+04
H-3 4.6722E-04 28.72 57.43 0.00E+00 1.34E-02 2.68E-02 3.5000 33436400
-129 7.3195E-07 28.72 57 .4 0.00E+00 2.10E-05 4.20E-05 5.0000 1.381E+00
Kr-85 5.9418E-03 28.72 57.4 0.00E+00 1.71E-01 3.41E01 7.0000 1.526E-01
Np-237 1.1499E-06 28.72 57.4 0.00E+00 3.30E-05 6.60E-05 11.0000 1.794E-02
Pa-231 7.0899E-08 28.72 7.4 0.00E+00 2.04E-08 4.07E-06
Pb-210 2.2363E-12 28.72 57.4: 0.00E+00 6.42E-11 1.28E-10
Pm-147 4.2296E-07 28.72 57.4 ).00E +00 1.21E05 2.43€-06
Pu-238 2.3205E-04 28.72 57.43 ).00E+00 6.63E-03 B4E-02
Pu-239 6.6722E-04 28.72 57.43 .00E +00 92€02 3.83E-02
Pu-240 8.6556E-05 28.7: 57.43 .00E +00 2.49E03 4.97E-03
Pu-241 1.6880€-04 28.7 574 .00E +00 4.85E-03 9.70E-03
Pu-242 1.9717E-09 28.74 7.4 0.00E+00 5.66E-08 1.13E07
Ra-226 4.5740€-1 28.72 57.4% 0.00E+00 1.31E-10 2.63E-10
Ra-228 8.3511E-1 28.72 57.43 0.00E+00 2.40€-1 4.80E-10
Ru-106 2.0516E-1 28.72 57.43 0.00E+00 .89€E-1 1.18E-1
Se-79 1.3220E-05 28.72 57.43 0.00E+00 3.80E-04 7.59€-04
Sn-126 1.1489E-05 28.72 574 0.00E+00 3.30E-04 8.60E-04
5r-90 6.6872E-01 28.72 7.4 0.00E+00 1.92E401 3.84E+01
Tc-99 4.6639€-04 28.72 7.4 0.00E+00 34E-02 2.68E-02
Th-229 2.3727E-9 28.7: 7.4 0.00E+00 6.81E-10 1.36E09
Th-230 2.7354E-10 28.72 7.4 0.00E +00 7.86E-00 1.57E08
Th-232 8.3504E-12 28.7: 57.43 0.00E+00 2.40E-10 4.50E-10
T-208 1.6228E-08 28.72 7.43 0.00E+00 4.66E-07 9.326-07
U-232 4.3960E-08 28.72 57.43 0.00E+00 1.26E-08 2.52E-06 Th | Power
U233 3.3344E-09 28.72 67.43 0.00E+00 9.586-08 1.926-07 Nominal Heat . Bounding
U-234 4.0749E-07 28.72 57.43 0.00E+00 1.17E-05 2.34E05 Output - - Heat Output
U-235 2.7761E-08 28.72 0.00 4.95€-04 4.15E-04 4.95E-04 {Watts) (Watts)
U-238 1.8190E-05 28.72 57.43 0.00E+00 4.65E-04 9.30E-04 2.34E-01 4.65E-01
U-238 -2.8547€-09 28.72 0.00 5.61E-06 5.73E-06 5 81E-06 Total Total
¥-90 6.6889E-01 28.72 57.43 0.00E+00 1.92E401 3.84E4+01
Gther Radionucides 2.61E+01 §.22€+01
1. Template Selection S oy; Burnup S v, and Checky™ ‘-0 s o n
Template Selection Summary : : IR |
. From SFD Used |Basis for Parameter Differences:
R » | LIGHT WATER LIGHT WATER
Fuel Cladding:] SST SST
BOL HM Constituents] 1] u .
BOL Enrichment %} 92.987 60 %0 100
IBumup Summary (MWd)" |Basis for burnup used in estimats:
From SFD timated
Nominat:]| 28.720N wp from e heavy metal mass desiroyed.
Bounding:] . 57.43]Bounding bumep assumed © be twice nominal bumup,
[Checks
Estimated Bumup/
Burnup Muk Given Burnup Estimated EOL HWGIven EOL HI
Nominak 2.50]
- o { 3 ml
*Reactor core storage, shipping or other date confirming that iradtation ceased for fuet.
*otal bumup for ol fuel d with this must be divided by BOL heavy metal mass 10 get specific burmup valuos (MW.A/MT).
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Fuel Radionuclide inventory Worksheet

4. Fuel and Template Information ;. . Estimated
Fuel Name: ARKANSAS "Fuel decay start date: 1986 Canistor usage:
SNFID®:7 . Estimstes as of: 2030 18*x10"
Fuel Units & Descr: 3- SCRAP Template: PWR (Light Water, Zirc, 0 10 5%, U}
Heavy Metal Mass: BOL=12.6kg; EOL=11.895kg Fempiate Bumup(MWd): 6192 ‘
ROD Storage Slte: INEEL Template BOL Heavy Metal Mass (MT): 0.00176911
- pmptate Cecsy Time: 35 years
11, Estimates -~ 2 m X X, b ¥a Yo Gamma Sources
. ) ) . Lo o Photon Total
CiMAWd From . Nominal Bounding Fuel - initial Activity . NominalFue! Bounding Fue! § Energy = Photons/sec
Radionuctide C ‘l’g_nplate - Fuel Burup (MW Bumup MIWa)® - - (Ei) S hveggia(m) . hvemziu(t:i) - Group . {bounding)
Ac-227 - 8.7758E-10 570.42 1,340.84 0.00E+00 5.88E-07 1.18E-06 Avg. MeV -
Am-241 AJ352E-01 370.42 1,340.84 .00E+00 9.62E401 1.92€+02 0.0150 T214E+413
Am-242m 2.8698E-04 570.42 1 .00E+0D 1.92E-01 3.85E-01 0.0250 1455E+13
Am-243 6.2565E-04 §70.42 1,3 ).00E+00 4.19E-01 8.39E01 . 0.0375 1.388E+13
C-14 4.7901E-05 -670.42 I 0.00E+00 3.21E-02 6.42E-02 0.0575 1.803E413
CH36 8.0297E-07 §70.42 1,340.84 . 00E +00 5.38E-04 1.08E-03 0.0850 B8.073E+12
Cm-243 2.5081E-04 87042 v .00E+00 1.68E-01 3.36E-01 0.1250 5.602E+12
Cm-244 4.9015E-02 670.42 1,340.84 .00E+00 3.29E+01 6.57E+01 02250 6. 922E+12
Co-60 2.5581E-03 67042 1 ).00E+00 1.72E+00 3.43E+00 0.3750 2877E+12
Cs-134 4.0536E-05 370.42 K ).00E+00 2.72E-02 5.44E02 0.5750 6.923E+13
Cs-135 1.4433E-05 370.42 340.84 ).00E+00 9.68E-03 1.94E-02 0.8500 9.578E+11
Cs-137 1.3979E+00 570.42 o .00E+00 9.37E4+02 1.87E+03 1.2500 9.408E+11
Eu-154 2.0203E-02 370.42 . .00E+D0 1.35E+01 2.71E+01 1.7500 2.817E+10
Eu-155 1.7684E-03 570.42 340.84 L.00E+00 1.19E+00 2.37E+00 22500 4.536E+06
Fe-55 4.3136E-05 67042 ,340.84 .00E+0C 2.89E-02 5.78E-02 2.7500 9.204E406
H-3 .0769E-02 570.42 1,340.84 .00E+00 1.39E+01 2.78E+01 3.5000 9.570E405
-129 ).8288E-07 570.42 1 ).00E+00 6.59E-04 1.32E-03 5.0000 4.052E405
Kr-85 2.8214E-02 370.42 F. .00E+00 1.89E401 3.78E+01 70000 A.T16E+04
Np-237 1218E-05 670.42 1,340.84 .00E+00 7.52E-03 S0E-02 11,0000 5416E+03
Pa-231 A036E-09 670.42 .00E+00 ).74E-07 1.75E-06
Pb-210 8.5078E-11 67042 ).00E+00 5.70E-08 1.14E-07
Pm-147 3.6531E-04 570.42 . K ).00E+00 2.45E-01 4.906-01
Pu-238 7 A564E-02 670.42 - LOO0E+00 5.00E401 1.00E+02
Pu-239 1.1623E-02 670.42 « B4 ).00E+00 7.79E+00 1.56E+01
Pu-240 5132€-02 70.42 5 .00E+00 1.01E+0t 2.03E+01
Pu-241 3.0036E-01 570.42 . 00E+00 6.04E+02 21E+03
Pu-242 .4260E-05 570.42 B4 0.00E+00 4.31E-02 8.62E-02
Ra-226 .2804E-10 570.42 84 D.00E+00 1.83E07 3.06E-07
.Ra-228 2713E-12 570.42 1,340.84 0.00E+0C 3.53e09 7.07E-09
Ru-106 6.1160E-10 670.42 340, 0.00E+00 4.10E-07 8.20E-07
Se-79 1.2377E-05 670.42 1,340.84 .00E+00 B8.30E-03 BOE-02
Sn-126 .8210E-05 - 670.42 340.84 .00E+00 1.69E-02 3.38E-02
Sr-80 . 1667€-01 570.42 ).00E+00 68.15E+02 1.236+03
Tc-99 3.9357E-04 570.42 ).00E+00 2.64E-01 5.28E-01
Th-229 2057E-10 370.42 1 0.00E+00 .08E-08 1.62€-07
Th-230 2.1043E-08 570.42 . 0.00E+00 1.41E-05 B2E-05
Th-232 §.2972€-12 €70.42 1, 0.00E+00 3.55E-09 .40E-09
208 J474E07 670.42 1 0.00E+00 1.17E-04 2.34E-04
U-232 4.7T368E-07 670.42 1,340.84 0.00E+00 3.16E-04 6.35E-04 Thermal Power
U233 2.5097E-08 570.42 1,340.84 0.00E+00 1.686-05 3.37E-05 Nominal Heat . Bounding
U-234 5.0000E-05 570.42 1,340.84 0.00E+00 3.35€-02 6.70E-02 Output - Heat Output
U-235 -1.4489E-06 570.42 0.00 7.90E-04 0.00E+00 7.90E-04 . (Watts) atts)
U-236 7.5824E-06 670.42 1,340.84 0.00E+00 6.08£-03 1.02E-02 1.88E+01 3.08E+01
U-238 2.6129:-07 £70.42 4.41E-03 3.94E-03 4.11E-03 Totat Total
Y-80 9.1699E-01 670.42 0.00E+00 6.15E402 1.23E403
Other Radionuciides 9.00E402 1.80E+03
. ‘Template Selection Suminary, Burmip Summary, and Checks ¢
[Tompiate Selection & Y : 3
From SFD Used Basis for Parameter Differences:
Reactor M LIGHT WATER LIGHT WATER
Fuel Cladding: ZIRC ZIRC
BOL MM Constituents:} U. 1)
BOL & %:} 29 (3
Bumup Summary (MWd)* - ~ IBasis for burnup usad In esti
From §FO timated {
Kominat:} 59220 670.42}Nominal bumup calcutaied from the heavy metal mass destroyed.
Bounding:{ 1,340.84fBounding tumup assumed 10 be wics nominal bumup.
[Checks
Estimated Burnup/ )
'_'"EM_ Given Bumup Estimated EOL HW/Glven EOL HM
Nominat.f 152 1.13
Bounding:| 3.04] :
R core o shipping or other date confirming What iradiation ceased for fuel.
*Total bumup for el fusl with this must be divided by BOL heavy metal mass to get specific bumup values (MWAMT).
DOE/SNF/REP-078 March 2003
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Fuet Radionuclide inventory Worksheet

L Fuel and Template Information: 7 i 05 Estimated
Fual Name: ARMF (PLATES) "Fuel decay start date: 1987 Canister usage:
SNFID#: 8 Estimates se of: 2030 18°x10'
Fuel Units & Descr: 15 - FLAT PLATES IN CAN Template: ATR (Light Water, Alum., 60 10 100%, U}
Heavy Metal Mass: BOL=0.153kg; EOL=0.193kg *Template Bumup(MWd): 3672
ROD Storage Site: SRS Tempiate BOL Heavy Metal Mase (MT): 0.00116689
Template Decay Time: 35 years
. Estimates .- - m Xq Xo b Yo Ys Gamma Sources
’ R Photon Total
. CUMWd From . Nominal 50“"‘”“9 F“" lniﬁd Activity Nomlnd Fual Boundlng Fusl Energy  Photons/sec
Radionucfids Template Fuel Bumup (MWd)' Bumup (MWd)® (ch D _inventories(Cl) | _Group ~___(bounding)
Ac227 2.0068E-09 0.02 0.05 .00E+0G asTEN 2.14E-11 Avg. MoV
Am-241 2.5251E-03 0.02 0.05 .00E+00 5.75E-05 1.15E-04 0.0150 3.383E+09
Am-242m 3.9624E-07 0.02 0.05 0.00E+00 .02E€-09 1.80E-08 0.0250 __6.965E+08
Am-243 .4880E-06 0.02 0.05 0.00E+00 3.39E-08 6.78E-08 0.0373 8.054E+08
C-14 . 5.7053E-09 0.02 0.05 0.00E+00 1.30E-10 2.60E-10 0.0578 8.516E+08
CH38 1.3124E-32 0.02 0.05 0.00E+00 2.99E-34 5.98E-34 0.0850 3.937E408
Cm-243 1.1419€-07 0.02 0.05 0.00E+00 2.60E-09 5.20E-09 0.1250 2.618E+08
Cm-244 1.6522€-05 0.02 0.05 0.00E+00 3.76E-Q7 7.52€-07 0.2250 3.469E+08
Co-80 7.4047E-07 0.02 0.05 0.00€+00 1.69E-08 3.37€E-08 0.3750 1.475E+08
Cs-134 2.0455E-05 0.02 0.05 0.00E+00 4.66E-07 9.3%€-07 0.5750 2437E+09
Cs-135 J.4477E-06 0.02 0.05 0.00E+00 7.85E-08 -__1.57E-07 0.8500 297TE+O7
Cs-137 1.4365E+00 0.02 0.05 0.00E400 3.27€-02 L.S4E-02 1.2500 1.440E407
Eu-154 7.3230€E-03 0.02 .05 0.00E+00 1.67E-04 ).33E-04 1.7500 8.103E+05
Eu-155 5.9259E-04 0.02 0.05 0.C0E+00 1.35E-05 2.70E-05 22500 6.783E+01
Fe-55 2.2791E-08 0.02 .05 ).00E+00 5.19E-08 O4E07 2.7500 SATIE«O1
H-3 1.9698E-03 .02 .06 0.00E+00 4.49E-05 8.97E-05 3.5000 7.945€-02
129 7.5300E-07 .02 .05 ).00E+00 1.71E-08 3.43E-08 5.0000 3.301E-02
Kr-85 4.1176E02 ).02 0.05 ).00E+00 9.38E-04 .88E-03 - __7.0000 3.675E-03
Np-237 .5752E-08 .02 0.05 0.00E+00 2.18E-07 4.36E-07 11.0000 4.142E-04
Pa-231 3.9379E-09 .02 .05 0.00E+00 8.97E-11 1.79E-10
Pb-210 1.3115E-10 .02 .06 .00E+00 7.54E-12 1.51E-11
Pm-147 .2402E-04 .02 0.05 .00E+00 2.10E-05 4.21E-05
Pu-238 1.6217E-02 .02 0.05 0.00E+00 .G9E-04 7.39E-04
Pu-238 4.2810E-04 002 .05 0.00E+00 .75E-08 95E-05
240 2.4333E-04 0.02 .05 0.00E+00 .54E-08 11E-05
Pu-241 1.6242E-02 .02 ).05 .00E+00 3.70E-04 7.40E-04
Pu-242 .6329E-07 .02 8.27E-00 1.65E-08
Ra-226 .0114E-10 ).02 2.05E- 4.10E-1
Ra-228 3.1019€-14 ).02 7.06E-1 A1E-1E
Ru-108 . 1225€-10 0.02 4.83E- .67E-12
Se-79 1.2030€-05 0.02 2.94E-07 .8SE-07
Sn-1268 1.1571E-05 .02 2.63E-07 .27TE-07
Sr-90 1.3472E+00 .02 3.07E-02 8.14E-02
Tc-99 4.2239E-04 ).02 9.62€-06 1.92€-05
Th-229 1.2407E-11 0.02 2.83E-13 5.65E-13
Th-230 8.3497E-08 0.02 1.90E-08 3.80E-09
Th-23 3.8371E-14 0.02 8.74E-18 1.75E-15
TH208 4.0414E-08 .02 9.20E-10 1.84E-00 —
U232 1.0048E-07 0.02 2 49E-00 4.99E-09 Th Power
U-233 3.6275E-09 0.02 8.26E-11 1.65E€-10 [Nominal Heat Bounding
U-234 1.8562€-04 0.02 4.23E-08 8.45E-08 Output. - Heat Output
U-235 -2.7235E-08 0.02 3.93E-04 3.93E-04 (Watts) (Watts) -
U-236 1.5493E-05 0.02 3.53E-07 7.06E-07 S.91E-08 7.73E-04
U-238 4.2851E-09 0.02 .39E-08 .39E-08 Tolal Total
Y-90 1.3475E+00 - 0.02 L.O7E-02 3.14E-02
Other Radionucides 312E-02 . 23E-02
JIL Template Selection S ¥, Burnup S . and Checks >
[Temp Selection Summary - S L
From SFD Used
[ LIGHT WATER LIGHT WATER
Fuel Cladding:| ALUM ALLM
BOL HM Constituents:} 1] 1]
BOL Envich %] 91.89393539 60 t0 100
|Burmnup Summary (MWd)* ] ~ |Basis for bumup used in esti
From SFD { Estim. 1
Nominat:{ 0.02f INormioes bumup taken directy from SFD (comvertod to M),
Bounding:l | 0.05]Bounding bumup assumed 1o be twice nominal bump.
[Checks
Estimated Burmup/
[ Bumup Mutiplier Given Bumup Estimated EOL HWGiven EOL HM
Nominat 000 (X | ol
Bounding:| 0.00] 1
'Reactor core storage, g oF other dale confinning that irradiation ceased for fuel.
*Total burmup for all fuel associated with this worksheat must be divided by BOL heavy metal mass 10 get specific bumup values (MWAMT).
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Fuel Radionuctide inventory Worksheet . o . .
4 Fuel and Templats | -h?alga s Estimated

Fuel Name: ARMF/CFRMF | ESx i "Fuet decay start date: 1991 " Canister usage:
SNFID: 9 Estimates ps of: 2030 18°x10"
Fuel Units & Descr: 56 - 15 FLAT PLATES Template: ATR (Light Wager, Alum., 80 t0 100%, U) 23 ]
Heavy Metal Mass: BOL=11.20kg; EOLa11.26kg Fempiste Burnup(MWd): 672
ROD Storage Skte: SRS Template BOL Heavy Meta! Mass (MT): 0.00116683
— _ Template Decay Time: 35 years
1 Eatimates 5o w50 m An Xy b Ya Yo Gamma Sources
Lo B Photon Tota!
. T CWMWd From - Nominal uS_&_S Fuet _..au_ >8<_e zoa...s_ Fuel . Bounding m..o_ Energy  Photonsisec
Radi 1ick i ,.qa% m.i wﬁacu Mwd)® Burnup (MWd)* ane o wvies{Cl) - Invent: {C1) .Group 99.5&:9' .
Ac-227 2.0068E-09 130 13.74 0.00£+00 2.61E-09 2.76E-08 Avg. MeV
Am-241 2.5251E03 1.30 13.74 ).00E+00 3.28E-03 347E-02 0.0150 1.012E412
Am-242m 3.9624E-07 1.30 13.74 ).00E+00 A4ED7 AAE-06 0.0250 2.101E+11
Am-243 1.4880€-06 .30 13.74 0.00E+00 1.83E-06 .04E-05 0.0375 1.826E+11
C-14 5.7053E-09 .30 13.74 .00E+00 7.41E-09 BAE-08 0.0575 1.966E+11
C36 3124E-32 1.30 13.74 .00E+00 1.70E32 B0EJ1 0.0850 1.185E+71
Cm-243 1.1419E07 1.30 13.74 ).00E+00 ABE-07 1.57E-06 0.1250 7837E+10
Cm-244 1.6522E-05 30 13.74 ).00E+00 2.15E-05 2.27E-04 0.2250 1027E+114
Co-60 7.4047E07 30 3.74 D.00E+00 .61E07 .02E-05 0.3750 4.449E+10
Cs-134 2.0455€-05 30 3.74 D.00E +00 .66E-05 2.81E-04 05750 7.352E411
Cs-135 3.44T7E06 30 13.74 D.00E+00 4.48E-06 A4.74E05 0.8500 8961E+09
Cs-137 A365E+00 30 13.74 D.00E +00 1.87€+00 1.97€+01 . 1.2500 4.344E+00
Eu-154 7.3230E-03 1.30 .74 ).00E+00 9.51E03 1.01E-01 1.7500 2 ASE408
Ew-155 5.9259E-D4 130 13.74 .00E+00 7.69E-04 14E-03 22500 2.045E404
Fe-55 2.2791E-06 1.30 13.74 ).00E+00 2.96E-06 . 13E-05 2.7500 1.951E404
H3 1.9698E-03 1.30 13.74 0.00E+00 .56E-03 T1E-02 3.5000 1.362E401
-129 7.5300E-07 1.30 13.74 0.00E+00 .78E07 JO3E-05 5.0000 6.593E+00
Kr-85 4.1176E-02 1.30 .74 0.00E+00 ISE-02 5.66E-01 7.0000 B.154E-01
9.5752E-06 1.30 3.74 .00E+00 1.24E05 B2E-04 11.0000 6.886E-02
Pa-231 3.8379E-09 1.30 13.74 .00E+00 5.11E-08 5.41E-08
Pb-210 1.3115E-10 1.30 3.74 .00E+00 4.30E-10 4.55E-00
Pm-147 . 2402E-04 1.30 3.74 .00E+00 1.20E-03 1.27E-02
Pu.238 1.6217E02 30 13.74 0.00E+00 2.11E-02 2.23E01
Pu-239 4.2810E-04 30 13.74 0.00E+00 .56E-04 .88E-03
Pu-240 2.4333E-04 1.30 13.74 .00E+00 3.16E-04 3.34-03
Pu-241 1.6242E02 30 13.74 .00E+00 2 11E-02 .23E-01
Pu-242 3.6320E-07 1.30 13.74 0.00E+00 4.72607 4.95E-06
Ra-226 ).0114E-10 1.30 13.74 0.00E+00 1.17€-09 1.24E-08
Ra-228 31019€-14 1.30 13.74 .00E+00 — 4.03E-14 4.26E-13
Ru-106  1225€-10 1.30 13.74 .00E+00 76E-10 2.92E-09
Se-79 1.2630E-05 1.30 13.74 ).00E+00 1.68E-05 1.78E-04
Sn-126 1.1571E-05 1.30 13.74 ).00E+00 1.50€-05 1.56E-0¢4
5r-90 1.3472E+00 .30 3.74 2.00E+00 1.75E+00 1.85E€+01
Tc-99 4.2230E-04 1.30 1374 ).00E +00 5.48E-04 5.80E-03
Th-229 2407E-11 30 13.74 .00E+00 B1E-1 J0E-10
Th-230 8.3497E-08 1.30 13.74 0.00E +00 .08E-07 1.15€-06
Th-232 3.8371E-14 1.30 13.74 0.00E+00 4.95E-14 5.27€-13
TH208 4.0414E-08 130 13.74 0.00E+00 6.25E-08 5.55E-07
U232 1.0948E-07 1.30 13.74 0.00E+00 142607 1.50E-06 Thermal Power
u-233 3.6275E-09 30 13.74 0.00E+00 4.71E-09 4.98E-08 Nominal Heat  Bounding
U-234 BSE2E04 .30 13.74 0.00E+00 241E04 2.55€-03 - Output -~ Heat Output
U-235 -2.7235E-06 1.30 0.00 2.25E-02 2.25E-02 2.25E-02 _(watts) - (Watts)
U-236 1.549GE-05 1.30 1374 0.00E+00 2.01E-06 2.135-04 2.23F.02 2.31E-01
U238 -4.2851E-09 1.30 0.00 2.926-04 2.92E-04 2.92E-04 R Jotal
Y-90 1.347SE+00 1.30 13.74 0.00E+00 1.75E+00 1.85E+01
Other Radionuckdes 1.7€E400 1.88E401
311, Template Selection 8 ry. Burpup Sumemary, and Checks ' i1 iy
mp Selection Summary . - AR 1
From SFD Used for Parameter Differences:
Reactor b LIGHT WATER UGHT WATER
Fuel Cladding:| ALUM ALUM
BOL MM Constit 1] u
BOU Enrichment %.: 92.29270621 60 0 100
Bumup S y (Mwa)y* Basis for burnup used in sstimate:
From SFD Estimated
Mominar:f 1.30] | burmup tken diractly from SFD {converted fo MVWd).
Bounding:| 13.74) bumup taken direcsly from SFD foonverted 1o MWd).
[Checks .
Estimsted Bumup/
Bumup Multipliec Given Bu Estimated EOL HMWGiven EOL HM
Nominatf 0.00 o0of I T
Bounding:| 0.00 0.00
*Reactor stxsidown, core storage, shipping or other date confiming that iracfation ceased for fuel.

*Total burmup lor &t fuel assoclated with this worksheet must be divided by BOL heavy metal mass 0 get specific bumup values (MWAAT).
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Fuel Radionuclide inventory Worksheet - - -

1L Fuel and Template Information’; Estimated
Fuel Name: ARMF/CFRIMF MARK | u. "Fuel docay stast date: 1991 Canister usage:
SNFID #: 10 Estimates as of: 2030 18°x10'
Fuel Units & Descr: 2. 15 FLAT PLATES Template: ATR (Light Water, Akm.. 60 10 100%, U)
Heavy Metal Mass: BOL=0.236kg: EOL=0.236kg *Tempilate Bumup{MWd): 3672
ROD Storage She: SRS Template BOL Meavy Metal Mass (MT): 0.00116689
Template Decay Time: 35 years
11, Estimates . <: ™ Xq Xo b ¥ Yo Gamma Sources
: . Photon Total
CUMWd From - Nominal Boundh!l Fuel mitial Acﬁvl!y Nomlnal Fuol Boundlng Fuel " Energy  Photons/sec
Radionuctide Template Fuel Bumup (MWd)® Bumup (MWd)* ) - rles(Ch) fes(Cl) | ~ Group - (bounding)
Ac-227 2.0068E-09 0.03 0.29 0.00E+00 5.45E-11 5.76E-10 Avg. MeV
Am-241 2.5251E-03 0.03 0.29 0.00E+00 6.85E-05 7.25E-04 0.0150 2.116E+10
Am-242m 3.9624E-07 .03 0.28 0.00E+00 .0B8E-08 1.14E07 0.0250 4.393E409
Am-243 1.4830E-06 .03 0.29 D.00E+00 4.04E-08 4.27E-07 0.0375 3815E+09
C-14 5.7053E-09 0.03 0.29 ).00E+00 1.55E-10 1.64E-09 0.0575 4.110E+00
CH38 3124E-2 0.03 0.29 0.00E+00 3.56E-34 A.77E-33 0.0850 2 ATSE+00
Cm-243 1.1419E-07 0.03 .28 0.00E+00 3.106-09 3.28E-08 0.1250 1.639E408
Cm-244 1.6522€-05 0.03 .29 0.00E+00 4.48E-07 4.75E-08 0.2250 2147E+08
Co-60 7.4047E-07 0.03 029 0.00E+00 2.01E-08 213607 0.3750 9.300E.+08
Cs-134 2.0455E-05 0.03 029 0.00E+00 5.55E-07 5.87E-06 05750 1.537E+10
Cs-135 A.4477E-06 0.03 .28 0.00E+00 9.36E-08 9.90E-07 0.8500 1.877E+08
Cs-137 1.4365E+00 0.03 .28 0.00E+00 3.90E-02 4.13E-01 1.2500 9.080E+07
Eu-154 7.32306-03 0.03 ).28 0.00E+00 1.99E-04 2.10E-03 1.7500 5.111E+08
Eu-155 5.9259€-04 0.03 0.29 0.00E+00 1.61E-05 1.70E-04 22500 4.274E+02
Fe-55 2.2791E-08 0.03 0.29 ).00E +00 6.19E-08 8.55E-07 2.7500 4.079E+02
H3 1.9698E-03 0.03 0.28 0.00E+00 5.35E-05 5.66E-04 3.5000 2.809€-01
129 7.5300E-07 0.03 0.29 0.00E+00 2.04E-08 2.16E07 5.0000 1.153€01
Kr-85 4.1176E-02 0.03 0.29 0.00E+00 12E-03 1.18E-02 7.0000 1.263E02
No-237 9.5752E-08 .03 029 0.00E+00 2.60E-07 2.75E-08 11.0000 1418603
Pa-231 3.9379E-09 .03 029 0.00E+00 .07E-10 13E-09
Pb-210 3.3115E-10 0.03 0.28 0.00E+00 8.99E-12 9.51E-11
Pm-147 9.2402E-04 .03 0.28 ).00E+00 2.51E-05 2.85E-04
Pu-238 1.6217€-02 .03 0.29 .00E+00 4.40E-04 4.66E-03
Pu-239 4.2810E-04 .03 0.28 .00E+00 1.16E05 1.23E-04
Pu-240 2.4333E-04 0.03 0.29 .00E +00 6.60E-08 B8.99E-05
Pu-241 1.6242E-02 .03 0.29 .00E+00 A41E-04 4.66E-03
Pu-242 3.6320€-07 .03 0.29 .00E+00 .86E-09 .O4E-O7
Ra-228 9.0114E-10 0.03 .29 0.00E+00 . 45E-11 2.59E-10
Ra-228 3.1019E-14 0.03 .29 0.00E+00 3.42E-1¢ 8.9E-15
Ru-106 2.1225E-10 0.03 ).29 0.00E+00 .76E-12 B.10E-11
Se-79 2930605 0.03 .29 .00E+00 L.51E-07 3.71E-06
Sn-126 1.1571E-05 0.03 0.29 ).00E+00 3 13E-07 3.32E-08
Si-90 1.3472E+00 0.03 0.29 .00E +00 ).66E-02 3.87E-01
Tc-09 4.2239E-04 0.03 .29 .00€+00 1SE-06 21E-04
Th-229 .2407E€-11 0.03 .29 .00E+00 3.37E-13 3.56E-12
Th-230 .3497E08 0.03 0.29 0.00E+00 2.27E-09 2.40E-08
Th-232 3.8371E-14 0.03 0.29 0.00E+00 JO4E-15 1.10E-14
TH08 4.0414E-08 0.09 029 0.00E+00 1.10E-09 1.16E-08
U-232 1.0943E-07 0.09 0.29 0.00E+00 2.97E-09 3.14E-08 Thermal Power
U-233 3.6275E-09 0.03 029 0.00E+00 9.84E-11 1.04E-08 Nomind Heat Bounding
U234 .8562E-04 0.03 0.29 0.00E+00 5.04E-08 533605 | Output - - Heat Output
U-235 -2.7235E-06 0.03 0.00 4.75E-04 4.75E-04 4.75E-04 ._(Watts) - {Watts)
U-236 1.5493E-05 0.03 0.29 0.00€+00 4.20E-07 4.45E-08 4.67E-04 4.82E-03
U-238 4.2851E-09 0.03 0.00 5.38E-06 5.38E-08 5.33E-08 Total Total
Y-90 1.3475E+00 0.03 029 0.00E+00 3.66E-02 3.87E-01
Other Rad jo8 3.71E-02 3.93E-01
TIX Templ Colarttrm C wve - ,,M(‘ b i 2 ,*.‘,».;&'pg;
[Template S S y : i |
From SFD Used |Basis for Parametse Diffi
M LIGHT WATER LIGHT WATER
Fuet Cladding:{ ALUM ALUM
BOL HM Constituents U U
BOL Enrichment %:| 9322 60 10 100
|Burnup Summary (MWd)® |Basis for burnup used in estimate:
FromSFD |
] 0.03] INoming! bumup taken drecty from SFD {converted 1o MWd).
Bounding:| 0.29] bumup taken direcly from SFD {converied 1 MWd).
Checks :
Estimated Bumup/
5p Muttiplier Given P Estimated EOL HMW/Given EOL HM
) 0.00 0.
Bounding:] 0.00] 0.
"Reactor core Morage, 1 Or other clate confieming that iraiation ceased for fuel.
*Total bumep for al fuet d with this must be divided by BOL heavy meta) mass to get spedific bumup values (MWdJ/MT).
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Fuel Radionuclide iInventory Worksheet

4. Fuel and Tenplate | lnformtmn i : Estimated
Fuet Name: ARMF/GFRMF MARK| u "Fuel decay start date: 1991 Canister usage:
SNFID#: 11 Estimates s of: 2080 18°x10'
Fuel Unlts & Descr: 8 - 15 FLAT PLATES Template: ATR (Ught Water, Alum., 60 to 100%, U}
Heavy Metal Mass: BOL=1.164kg; EOL=1.164kg *Template Bumup{MWd): %72
ROD Storage Slte: SRS Template BOL Heavy Metal KMass (WT): 0.00116689
. Template Decay Time: 35 years
31 Estimates - - m Xo Xy b Yo Yo Gamma Sources
B : E Photon Total
CVMWd From - Nominal Wﬂn Fuel nitial Activity Nomlnal Fuel BoundingFuel | Energy - Photonsfsec
Radionuclide Template Fue! Bumup (MWd)" Bumup (Mwd)* ‘(ch) des{Cl) I eles(Cl) Group . (bounding)
Ac-227 2.0068E-09 0.13 142 ).00E+00 2.69E-10 2.84£-09 Avg. MeV
Am-241 2.5251E-03 0.13 142 ).00E+00 1.3BE-04 .S8E-03 0.0150 1.044E+11
Am-242m 3.9624E-07 0.43 1.42 .00E+00 .30E-08 .61E-07 0.0250 _2166E410
Am-243 1.4880E-06 0.13 1.42 0.00E+00 1.89E-07 11E-06 0.0375 1833E+10
C-14 5.7053E-08 .13 1.42 0.00E+00 7.64E-10 8.08E-09 0.0575 2027E+10
CH36 1.3124E32 0.13 1.42 0.00E+00 .76E-33 B6E-32 0.0850 1.222E410
Cm-243 1.1419E07 0.13 1.42 0.00E+00 S3E-08 1.62E-07 0.1250 8.080E+09
Cm-244 B522E-05 0.15 1.42 0.00E+00 » 21E-06 2.34E05 0.2250 1.059E+10
Co-60 7 A047E-07 0.13 1.42 0.00E+00 .91E-08 1.05E-06 03750 4 587E+09
Cs-134 2.0455E-05 0.13 1,42 0.00E+00 .74E-06 2.90E-05 0.5750 7581E+10
Cs-135 3.4477E-06 13 1.42 0.00E+00 4.62607 4.88E-06 0.8500 9.260E+08
Cs-137 AJCSE+00 0. 1.42 0.00E+00 1.92E-01 2.03E+00 1.2500 4 ATIE+08
Eu-154 7.32306-03 .1 1.42 0.00E+00 9.80E-04 1.04E-02 1.7500 2521E407
Eu-155 5.9259E-04 1 142 0.00E+00 93E-05 8.39E-04 226500 2.108E+03
Fe-55 22791E-06 XE A2 .O0E +00 3.05E-07 3.23E-06 2.7500 2012E+03
H3 1.9698E-03 XE A2 .00E +00 2 64E-04 2.79E-03 3.5000 1.387E+00
129 7.5300E-07 .13 .42 ).00E+00 1.01E-07 1.07E-06 5.0000 5.895E-01
Kr-85 4.1176E-02 .13 142 ).00E+00 5.51E-03 5.83€-02 7.0000 6262602
3.5752E-06 13 142 ).00E+00 1.286-06 1.36E-05 11.0000 7.004E-03
Pa-231 .9379E-09 0.13 1.42 0.00E+00 5.27€-10 5.58E-09
Pb-210 3.3115€-10 .13 142 0.00E+00 4.43E-11 4.69E-10
Pm-147 .2402€-04 0.13 1.42 0.00E+00 1.24E-04 1.31€-03
Pu-238 1.6217E02 0.13 1.42 0.00E +00 2.97E-03 2.30E-02
Pu-239 4.2810E-04 .13 A2 0.00E+00 5.79E-05 6.06E-04
Pu-240 2.4333E-04 D.1° A2 ).00E+00 3.26E0S 3.45E-04
Pu-241 1.6242E-02 0.13 42 ).00E+00 2A7TEOS 2.30E-02
Pu-242 .6329E-07 13 142 ).00E+00 4.86E-08 515607
Ra226 .0114E-10 .1 A2 ).00E+0C 1.21E-10 1.28E-09
Ra-228 3.1019E-14 XE 142 ).00E+00 4.15E-15 4.39E-14
Ru-106 1225E-10 XE 1.42 0.00E+00 2.84E-1 3.01E-10
Se-79 1.2990E-05 Xk 1.42 .00E +00 1.73E-06 1.83E-05
Sn-126 1.1S7T1E05 X 1.42 0.00E+00 1.55E-06 1.64E-05
Sr-80 1.3472E+00 0.1 1.42 0.00E+00 1.80E-01 1.91E+00
Tc-99 4.2230E-04 0.13 142 ).00E+00 5.65E-05 5.88E-04
Th229 1.2407E-11 0.13 1.42 0.00E+00 1.66E-12 1.76E-11
Th-230 8.3497E-08 13 142 ).00E+00 1.126-08 118E-07
Th-232 3.8371E-14 .13 1.42 0.00E+00 5.14E-15 5A4E-14
TH208 4.0414E-08 .13 1.42 D,00E+00 5.41E-05 5.72E-08
U-232 1.0948E07 013 1.42 0,00E+00 1.47E-08 155607 Thermal Power
U-233 3.6275€09 0.13 1.42 0.00E+00 4.86E-10 .14E-09 __Jnominal Heat Bounding
U-234 1.8562E-04 .13 1.42 0.00E+00 248E05 2 63E-04 ‘Output . ‘Heat Output
U-235 -2.7235E-06 .13 0.00 2.34E-03 2.34E-03 .34E-03 atts  (Watts)
U-236 *1.5493E-05 0.13 1.42 0.00E+00 2.07E-06 2,19E-05 2.30E-03 2.35E-02
U-238 4.2851E-09 0.13 0.00 2.69E-05 2.69E-05 2.89E-05 Total Total
Y-00 1.3475E+00 0.13 142 0.00E+00 1.80E-01 1.81E+00
Other Radionuclides 1.83€-01 1.94E+00
‘Template Selection S y, Burnup S ,and Checks L
Py o - o Summary — 1|
From SFD Used ~ jBasis for P: Diff
R [ LIGHT WATER LIGHT WATER
Fuel Cladding: ALUM ALUM
BOL HM Constit u u
BOL Enrichment %: 9312714777 60 10 100
Burnup Summary (MWd)* ~ |Basis for used in esti
From SFD &
Nominat| 0.13 wwmmmwbm
Bounding:] 1.42 } from SFD 0 MW).
[Checks —
Estimated Burmp/
Mult Glven Burmup Estimated EOL HWGiven EOL MM
Nominat:{_ 0.00] o0.00f Y
Bounding:| 0.00 0.004
'Reactor core storagy g or ather date confimming that iracSation ceased for fuel.
*Votal bumup for ol fuel : with this worksheet must be divided by BOL heavy metal mass 1o get specific bunup values (MWEMT),
DOE/SNF/REP-078 March 2003
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Fuel Radionuclide Inventory Worksheet

4, Fuoel and Template Information.: ... Estimated
Fuel Name: ARMF/CFRMF MARK il Fuel decay start date: 1991 Canister usage:
SNEID &: 12 Estimates as of: 2030 18°x10°
Fuel Units & Descr: 4 - 15 FLAT PLATES Tempiate: ATR (Light Water, Awm... 60 ¥ 100%. U)
Heavy Mstal Mass: BOL=0.096kg: EOL=0.096kg Tomplate Burnup{MWd): 3872
ROD Storage Site: SRS Template BOL Heavy Metal Mass (MT): 0.00116639
Template Decay Time: 35 yoars
1L Estimates = - <5 m X Xo » ¥n Yo Gamma Sources
: ] | Photon  Toat
CUMWd From Nominal - -Bounding Fuel initial Activity  Nominal Fuel'  Bounding Fuel Energy - Photons/sec
Radionuctide " Template Fuel Bumup (MWd)* Bumup (Mwd)* (cn InventoriesiC)  inventories(Ci) | _Group . __(bounding)
AC-227 2.0068E-09 0.01 0.12 0.00E+00 2.22E-11 2.34E-10 Avg. MoV _—
Am-241 2.5251E-03 0.01 0.1 0.00E+00 2.79E-05 2.95E-04 0.0150 8.609E+09
Am-242m 3.9624E-07 .01 0.1 0.00E+00 437E-09 4.63E08 0.0250 1.78TE+00
Am-243 1.4680E-08 ).01 D. 1 0.00E+00 1.64E08 .  1.74E07 0.0375 1.553E409
C-14 6.7053E-09 0.01 ).1 0.00E+00 6.30E-11 6.67E-10 0.0575 1.672E408
C36 3124E-32 0.01 3.1 0.00E+00 1.45E-34 S3E-33 0.0850 1.006E+09
Cm-243 1419E-07 0.01 0.1 D.00E+00 1.26E-09 .33E-08 0.1250 6.664E+08
Cm-244 1.6522E-05 0.01 0.1 0.00E +00 _82E-07 “93E-06 02250 8.734E+08
Co-60 7.4047E-07 0.0 .1 0.00E+00 8.17E-09 8.65E-08 0.3750 3.783E+08
Cs-134 2.0455E-05 0.0 )1 0.00E+00 2.26E-07 2.39E-06 0.5750 62526400
Cs-135 3.4477E-08 0.0 0.1 0.00E+00 3.81E-08 4.03E-07 0.8500 7637E+07
Cs-137 1.4365E+00 0.0 ). 0.00E+00 1.59E-02 1.68E-01 1.2500 3.609E+07
Eu-154 7.3230E-03 0.0 ). 0.00E+00 8.03E-05 8.56E-04 1.7500 2.079E+08
Eu-155 5.0259E-04 0.01 .1 0.00E+00 6.54E-06 8.92E-05 22500 1.7396+02
Fe-55 2.2791E-08 0,01 .12 0.00E+00  S2E-08 2 66E-07 2.7500 1.659E+02
H3 1.9698€-03 .01 0.1 0.00E+00 2.17E-05 2.30E-04 3.5000 1.168E-01
1-129 7.5300E-07 .0 .1 0.00E+00 .31E-09 8.80E-08 5.0000 4.801€-02
Kr-85 4.1176E02 0.01 D1 0.00E+00 4.55E04 481E-03 7.0000 5.285€-03
Np-237 ).5752E-08 0.01 0.1 0.00E+00 1.06E-07 1.126-06 11.0000 5.9156-04
Pa-231 3.9379€-09 0.0 0.1 ).00E+00 4.35E-11 4.60E-10
Pb-210 33115E-10 0.0° 0.1 D.00E+00 3.66E-12 3.87E-11
Pm-147 9.2402E-04 0.0 .1 .00E+00 .02E-05 LOSE-04
Pu-238 6217E-02 0.0 .1 .00E+00 79E-04 89E-03
Pu-239 4.2810E-04 0.01 1 ).00E+00 4.73E-08 5.00E-05
Pu-240 2.4333E-04 0.01 0.1 ).00E+00 2.69E-08 2.84E-05
Pu-241 1.6242E-02 0.01 0.1 0.00E+00 1.79E-04 1.90E-03
Pu-242 3.63206-07 0.01 0.1 0.00E +00 4.01E-09 4.24E-08
Ra-226 .0114E-10 0.01 0.12 ).00E+00 9.95€-12 1.05E-10
Ra-228 3.1010€-14 0.01 0.1 ).00E+00 3.42E-16 3.62E-18
Ru-108 2.1225€-10 0.01 X ).00E+00 . 34E-12 2 48E-1
Se-79 1.2930€-05 0.01 0.00E+00 1.436-07 1.51E-08
Sn-126 11571E-05 0.0 X 0.00E+00 1.28E-07 1.35E-08
5¢-50 1.3472E+00 0.01 0 0.00E+00 1.49E-02 1.57E-01
c-99 4.2239E-04 0.01 0.1 0.00E+00 4.66E-08 4.93E-05
Th229 1.2407E-11 .09 0.1 0.00E+00 1.37€- 1ASE-12
Th-230 8.3497€-08 X .12 0.00E+00 9.20F- 9.76E-09
Th-232 3.8371E-14 X .12 0.00E+00 424E- 4ABE-1S
TH208 4.0414E-08 0.0 12 0.00E+00 4.46E- 4.72E09
U-232 1.0948E-07 0.01 0.12 0.00E+00 121E00 1.286-08 Thermal Power
uU-233 3.6275E-09 0.0 0.1 0.00E+00 4.00E-11 4.24E-10 Nominal Heast Bounding
U234 1.8562€-04 0.01 0.1 0.00E+00 2.05E-08 2.\7E-05 " Output - Heat Output
U-235 -2.7235E-08 0.01 0.00 1.90E-04 1.90E-04 1.906-04 {Watts) - (Watts)
U236 1.5493E-05 0.01 0.12 0.00E+00 1.71E-07 1.81E-08 1.90E-04 1.96E-03
U-238 -4.2851E-09 0.0t 0.00 2.69E-06 2.69E-08 2.69€-08 Total Total
Y-90 1.3475E+00 0.01 0.12 0.00E+00 1.49E-02 1.57E-01
Other Radionucidos 151E02_ 1.60€-01
. T Yote Cabius o C, v, Bﬂmup [ ,,M(:‘!ﬁh S L N i d
(Template Selection Summary L AR |
From SFD Used Basis for F Dith
[ UIGHT WATER LUGHT WATER
Fual Cladding] ALUM ALUM
BOL HM Constituents: u u
BOL Erwk %2 91 66666687 60 %0 100
Bumup Summary (MWd)' Basis for burnup used in estimate:
From SFD
Nominak] o.M bumup taken directly from SFD {oonverted 1o MWwd).
Bounding| 0.1 bumup y from SFD d o MWd).
Checks . :
Estimated Burnup/
,_MEL Given Burmup Estimatod EOL HIWGiven EOL HM
Nominal 0.00 0.00
Bounding:| 0.00{ 0.00}
*Reactor core storage, shipping or other date confirming that iraciasion ceased for fuel.
otal bumup for all fuel associaied with this work must be divided by BOL heavy metal mass 10 get specific burmap vakues (MWI/MT).
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Fuel Radionuchde inventory Worksheet

. Fuel and Template Information ;"

Estimated

Fuel Name: ATR "Fuet decay start date: 1985 Canister usage:
SNFIO#: 15 Estimates as of: 2030 18*x10'
Fuel Units & Desce: 1576 - 19 CURVED PLATES Template: ATR (Light Waler. Akam., 60 16 $00%, U)
Heavy Metal Mass: BOL=1818.704kg; EOL=1313.754kg *Tempiate Burmup{MWd): - %672
ROD Storage Site: SRS Temptate BOL Heavy Metal Mass (MT): 0.00116689
- - Template Decay Time: 35 years
m . Uy Xy b ¥ Y» Gamma Sources
. L : Photon Total
" CIMWd From Nominat Bounding Fuel mitial Activity  Nominal Fuel BoundingFuet | Energy  Photons/sec
Radionuclide . Template Fuel Bumup (MWd)® Burnup (MWd)? ()] Inventories(Cl) nventorles(Cl) Group {bounding)
Ac-227 2.0068E-08 480,779.86 961,669.72 0.00E+00 9.65E-04 .93E-03 Avg. MeV
Am-241 2.5251E-03 480,779.86 961,569.72 ).00E+00 1.21E+03 2.43+03 0.0150 7.082E416
Am-242m -3.9624E-07 480,779.86 961,569.72 ).00E+00 -~ 1.91E01 3.81E-01 0.0250 14TIE+16
Am-243 4880E-06 480,779.86 961,559.7% .00E+00 7.1SE01 1.43€+00 0.0375 1.27BE+16
C-14 5.7053E-09 480,779.86 961,559.7% .00E +00 2.74E03 5.49E-03 0.0575 1.376E416
C+36 1.3124E-32 480,779.86 961,559.72 0.00E+00 8.31E-27 26E-26 0.0850 8290E+15
Cm-243 1.1419E-07 480,779.86 961,559.72 0.00E+00 5.49E.02 -1.90E-01 0.1250 5.476E+15
Cm-244 1.6522E-05 480,779.86 961,559.72 0.00E+00 7.84E4+00 1.50E+01 02250 7AS7E+15
Co-60 7.A047E-07 480,779.86 961,559.72 0.00E+00 3.56E-01 TA2E-01 03750 3114E415
Cs-134 2.0455E-05 480,779.86 961,559.72 .00E+00 9.836+00 1.97E+01 0.5750 5.146E+18
Cs-135 3.4477E-06 480,779.86 961,559.72 .00E+00 B6E+00 3.32E+00 0.8500 6.285E414
Cs-137 1.4365E+00 480,779.86 961,559.7: .00E+00 B.9E+05 1.38E+06 1.2500 3.040C+14
Eu-154 7.3230E-03 480,779.86 961,559.7: .00E+00 3.52E+03 7.04E+03 1.7500 1.7T1E+13
Eu-155 5.8259E-04 480,779.86 961,559.7% ).00E+00 2.85E402 5. 70€+02 2.2500 1431E+08
Fe-55 2.2791E06 480,779.86 961,559.7% ).00E+00 1.90E+00 2.19E+00 27500 1.365E409
H3 1.9698E-03 480,779.86 $61,569.72 * 0.00E+00 9.47E+02 1.89E403 3.5000 7911E+05
129 7.5300E-07 480,779.86 961,559.72 ).00E+00 3.62E-01 7.24E-01 5.0000 32336405
Kr-85 41176E-02 480.779.86 961,550.72 ).00E +00 1.88E+404 3.96E+04 7.0000 3.537E+04
Np-237 9.5752E-06 480,779.86 961,559.72 ).00E+00 4.60E4+00 9.21E+00 11.0000 3.944E403
Pa-231 3.8379E-09 480,779.86 961,559.72 0.00E+00 1.89E03 3.79E-03
PD-210 3.3115€-10 480,779.86 961,559.72 .00E+00 1.59E-04 3.18E-04
Pm-147 9.2402E-04 480,779.86 961,5506.7 .00E+00 4.44E402 8.89E+02
Pu-238 1.6217E-02 480.779.86 961,550.72 .00E+0G 7.80E403 S6E+04
Pu-239 4.2610E-04 480.779.86 961,559.72 .00E+00 2.06E+02 4126402
Pu-240 2.4333E-04 480,779.86 961,559.72 ).00€: 1.17E+02 2.33E402
Pu-241 6242E-02 480,779.86 961,559.72 ).00E - 7.81E403 1.56E+04
Pu-242 - 3.6329E-07 480,779.86 961,559.72 ).00E 1.75E-01 3.40E-01
Ra-226 .0114E-10 480,779.86 961,559.72 0.00E+00 - 4.33E04 3.67E-04
Ra-228 3.1019E-14 480,779.86 961,659.72 0.00E+00 1.49E-08 98E-08
Ru-106 2. 1225E-10 480.779.85 961,559.72 0.00E+00 1.02€.04 2.04E-04
Se-79 1.2930E-05 480,779.86 961,559.72 0.00E+00 228400 24E+01
3n-126 1.1571E-05 480,779.86 961,569.72 0.00E+00 .S6E+00 1.11E+01
Sr-80 1.3472E+00 480,779.86 961,559.72 .00E+00 .48E+05 1.30E+06
T899 4.2239E-04 480.779.86 961,559.72 .OCE+00 2.03E+02 4.06E+02
Th229 2407E-11 480,779.86 961,550.72 .0CE+00 5.97E-06 1.18E-05
Th-230 8.3407E-08 480,779.86 961,559.72 0.00E+00 4.01E-02 3.03E-02
Th-232 3.8371E-14 480,779.86 961,559.72 .00E +00 1.84E-08 3.69E-08
T1-208 4.0414E-08 480,779.86 961,559.72 0.00E+00 1.84E-02 3.89E-02
U-232 3.0843E-07 480,779.85 961,559.72 0.00E+00 5.26E02 1.05E-01 Thermal Power
u23s 3.6275E-08 480,779.86 961,559.72 ).OOE+00 1.74E03 3.49E-03 N fHeat Bounding
U234 1.8562E-04 480,779.86 961,559.72 ).00E+00 8.92E+01 T8E+02 ‘Output - Heat Output
U-235 2.7235E06 480,779.86 0.00 3.66E+00 2.35E+00 3.66E+00 (Watts)  ~ {watts
U-236 1.5493E-05 480,779.85 961,559.72 0.00E+00 7.45E4+00 149E+01 $.05E+03 1.61E+04
U-238 4.2851E-09 480,779.86 0.00 4.18E-02 3.98E-02 4.18E-02 Totat Total
Y-80 1.3475E+00 480,779.86 961,550.72 0.00E+00 6.485205 1.30E+06
Other Radionuclides 6.58E+05 1.32E+06
1. Template Selection S v, Burnup S
Q’omplaie Selection Summary : . - -
From SFD Used Basis for Parameter Differences:
R ") LIGHT WATER LIGHT WATER
Fuel Cladding:| ALUM ALUM
BOL MM Consth U 1]
BOL Envh % 93154 60 10 100
|Bumup Summary (MWd)* . . - |Basis for bumup used in estimate:
From 8FD Estimated | :
Nominal] 480,779.86 478,197 82 Nominal bumap taken directly from SFD {comverted ¥ MWd).
Bounding:| 961,556.72]Bounding tumup assumed 1 ba Wce flominal bumup.
Estimated Burmup/
Muttiplier Given Bum Estimated EOL HI/Given EOL MM
" 084 X [ 107
Bounding:[ 168 . .
*Reactor shutdown, core semoval, storage, shipping or other date confirming that iradiation Ceased for fuel.
Total bumup for aX fust d with this worksheet must be divided by BOL heavy metal mass 1o get specific bumup values (MWA/MT).
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1. Fol and Template Information

Fuel Radionuclide Inventory Worksheet

Estimated
Fuel Name: ATR "Fusl decay stast date: 2038 Canister usage:
SNFID#: 18 Estimates as of: 2030 18"x10°
Fuel Unlts & Descr: 4132 - 19 CURVED PLATES Tempiate: ATR (Light Water, Akum... 60 ¥0 100%, U)
Heavy Metal Mass: BOL=4768.328kg: EOL=3705.991kg *Template Bumup(MWd): 367.2
ROD Storage Site: SRS Tempiste BOL Heavy Metal Mass (MT): 0.00116689
- - Template Decay Time: 5 years
1), Estimates < ... - ™ Xo Xy b Ya Yo Gamma Sources
. ’ . © Photos Total
CUMWd From Nominal. . BoundingFuel initial Activity Nominal Fuel BoundingFust.| Energy  Photons/sec
Radionuclide Template Fuel Burnup (MWd)® Bumup (MWJ)* . jgi) " Inventories(CI) lnvenjo_desta) Group (boundlng)_
Ac-227 1.4545E-10 1,017.446.76 2,034,893.51 0.00E+00 1.48E-04 2.96E-04 Avg. Me¥ -
Am-241 1.1190€-03 1,017,446.7 2,034,893.51 0.00E+00 1.14E+03 2.28E+03 0.0150 3.926E+17
Am-242m 4.5425E-07 1,017,446.7 2,034,893.51 0.00E+00 4.62E-01 9.24E-01 0.0250 8.458E+16
Am-243 1.4921E-08 ,017,448.7( 2,034,893.51 0.00E+00 1.52E400 3.04E+00 0.0375 7.805E+16
C-14 5.7244E-09 ,017,448.7 2,034,893.59 0.00E+00 5.82€-03 1.16E-02 0.0575 7.674E+18
C38 1.3124E-32 1,017,448.7/ 2,034,893, 0.00E+00 1.34E-26 2.867E-26 0.0850 4.8302E+16
Ccm-243 .3676E-07 ,017.448.7 2,034,893, 0.00E+00 2.41E-01 4.82E-01 0.1250 4.237E+18
Cm-244 .2042E-05 1,017,446.7¢ ,034,893.5 0.00E+00 5.30E+01 1.06E+02 0.2250 4.147E+18
Co-60 3.8208E-05 1,017.448.7¢ ,034,893.5 0.00E+00 . 3.89E+01 7.77E+01 0.3750 2.007E+18
Cs-134 4.8693E-01 1,017,448.74 ,034,893.5 .00E+00 4.95E+05 9.91E+06 05750 2.75TE417
Cs-135 3.4477E-08 1,017,448.7 ,034,893.51 .00E+00 3.51E+00 7.02E+00 0.8500 3.361E+18
Cs-137 2.8731E+00 1,017,448.7¢ 2.034,893.51 .00E+00 2.92E+08 5.85E+08 1.2500 7183E+15
Eu-154 8.2053E-02 1.017,4468.7¢ 2,034,853.51 0.00E+00 8.35E+04 1.67E+05 1.7500 3.012E+14
Euv-155 A.914ED2 1,017,446.7¢ 2,034,893.51 0.00E+00 3.98E+04 7.96E+04 2.2500 8.318E+14
Fe-55 6.7429E-03 1,017,446.7¢ 2,034,883.! 0.00E+00 8.86E+03 1.37E+04 2.7500 3.635E+12
H-3 1.0599€-02 1,017,4486.7¢ 2,034,893.51 0.00E+00 1.08E+04 2.16E+04 3.5000 4.031E+11
129 7.5300E-07 1,017,448.7¢ 2,034,893.! 0.00E+00 7.66E-01 1.53E+00 5.0000 1.206E+08
Kr-85 2.8595E-01 1.017,446.7 2,034,893. 0.00E+00 2.91E+05 5.82E+05 7.0000 1.344E405
Np-237 .5479E-08 1,017,448.7¢€ 2,034,893.5 0.00E+00 9.71E+00 1.94E+01 11.0000 1.515E+04
. Pa231 3.9267E-10 1,017,446.76 2,034,893 0.00E+00 9.09E-04 - 1.82E-03
Pb-210 3.7609E-12 1,017,446.7 2,034,893 0.00E+00 3.83E-08 7.65E-08
Pm-147 2.5452E+00 1,017,4486.7¢ 2,004,893.51 0.00E+00 2.59E+08 5.18E408
Pu-238 2.0550E-02 1.017,446.7¢ 2,034,833.51 0.00E+00 2.09E+04 4.18E+04
Pu-239 4.2838E-04 1,017,448.7¢ ,034,893.51 D.00E+00 4.36E4+02 8.726+02
u-240 2.4401E-04 1,017,446.76 2,034,893.51 .00E+00 2.48E+02 4.97E+02
Pu-241 .8764E-02 ,017,446.76 ,0:34,893.51 0.00E+00 7.00E+04 1.40E+05
Pu-242 3.6320€07 1,017,448.76 ,034,893.51 0.00E+00 3.70E-01 7.39€-01
Ra-226 3.8045E-11 1,017,446.76 ,034,893.51 0.00E+00 3.87E-05 7.74E05
Ra-228 2.9902€-15 1.017,446.7¢ ,034,803. ).00E+00 3.046-09 8.08E-09
Ru-108 1.9055E-01 1,017,448.7¢ 2,034,803.51 ).COE+00 1.94E+05 3.89E+05
Se-79 1.2936E-05 1,017,448.7( 2,034,893.51 .00E+00 1.32E+01 2.63E+01
n-128 1.1574E-05 1,017,448.7¢ 2,034,893.53 .00E+00 1.18E+01 2.36E+01
5r-90 2.7505E+00 1,017,446.7/ 2,034,893.51 ,00E+00 2.80E+08 JBOE+08
c-99 4.2239€-04 017,448.7 2,034,893.51 0.00E+00 4.30E+02 3, 60E+02
Th-229 1.8848E-12 1,017,448.76 2,034,883.51 0.00E+00 1.92£-08 3.84E-08
Th-230 1.7042E-08 1,017,448.7¢€ 2,034,833.51 0.00E+00 1.736-02 3.47E-02
Th232 7.8132E-15 1,017,448.7€ 2,034,893.51 0.00E+00 7.95E-09 S9E-08
TH208 4.4063E-08 1,017,446.76 2,034,833.51 - 0.00E+00 4.48E-02 8.97E-02
U-232 13151E07 1,017,448.76 2,034,893.51 0.00E+00 1.34E-01 2.68E-01 Thermal Power
U-233 1.9564E-09 1,017,446.76 2,034,893.51 0.00E+00 1.99E-03 3.98E-03 i Heat B ding'
U-234 1.8371E-04 1,017, 448.768 2,034,893.51 0.00E+00 1.87E+02 3.74E+02 - Output . Heat Output
U-238 -2.7235E-08 1,017,446.76 0.00 9.60E+00 6.83E+00 9.60E+00 _ {Watrs) (Watts)
U-238 1.5493€-05 1.017,446.76 2,034,893.51 0.00E+00 1.58E+01 ANSE+01 5.18E+04 1.03E+06
U-238 -4.2851E08 1,017.446.76 0.00 1.10E-0% 1.05E-01 1.10E-01 Total Total
Y-90 2.7505E+00 1,017,446.76 2,034,893.51 0.00E+00 2.80E+08 5.60E+08
Other Radionuclides 5.338406 1.05E+07
T T ‘- ol arilom a-- .-‘s a ,,uﬂCﬁedm’**" i
T S S } 4 - . I
From SFD Used |Basis for P: Diff
R i LIGHT WATER LIGHT WATER
Fuaet Cladding:{ ALUM ALUM
BOL HM Constituents:} u u
BOL Envi % 93.154 60 %o 100
|Burmnup Summary (MWd)" |Basis for bumup used in estimats:
From SFD | d [ | :
Nominak| 1,017.448.76] 1,008,053.94]Norminal bumup 1aken directly from SFD (converiod 1o Mwd).
Bounding:| 2,034,893.51[Bounding bumup aszumed fo be twice norminal bumup.
Checks . T
Estimated Bumup/
Burnup Multiplier Given Burnup Estimated EOL Hit/Given EOL HM
N b 0.68| 0.
Bounding:{ 1.38] l
"Reactor core al, storage, g O other ciale confirming that Imadiation ceased for fuel.
*otal bumup for all fuel clated with this must be divided by BOL heavy matal mass to get specific bumup values (MWdAMT).
DOE/SNF/REP-078 March 2003
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Fusl Radionuclide Inventory Worksheet v .
4 Fuel and Template Information : ) Estimated

Fuet Name: BCD B-17 (TURKEY POINT 3) Fuel decay start date: 1975 Canister u:
SNFID#: 19 Estimates as of: 2030 Bare Fuet Transter
Fuel Unlts & Descr: 1 - 15 X 15 ROD ARRAY Template: PWR (Light Wailer, Zirc, 01 5%, U}
Heavy Metal Mass: BOL=458.93Kg; EOL=411.309kg *Template Bumup(MWd): 61.92
ROD Storage Site: INEEL Template BOL Heavy Matal Mass (MT): 0.00176911
T Decay Time: 50 years
‘I, Estimates <, m g Xp b ¥ . Yo Gamma Sources
. * e . N K Photon . Total
CMwdFrom . ~  Nominal - - BoundingFuel mitial Activity Nominal Fuel  Bounding Fusl Energy  Photons/sec
Radionuclide Templ . Fuel Bumup (MWd)® Bumup (Mlvdf i (El) - hventode:(cn Inventories(Cl) Group (boundin?;
Ac-227 1.0733E-09 44,857.39 89,714.78 .GOE+00 4.81E-05 -_9.63E-05 Avg. Me¥
Am-241 1.4751E-01 44,857.39 89,714.7¢ .00E+00 6.62E+03 32€+04 0.0150 3414E+15
Am-242m 2.6809E-04 44,857.39 89,714.7¢ 0.00E+00 1.20E+01 241E+01 0.0250 6.341E+14
Am-243 6.2484E-04 44,857.39 89,714.71 0.00E+00 2.80E+01 5.61E+01 0.0375 8.446E+14
C-14 4.7820E-05 44,857.39 89,714.7% 0.00E+00 2.15E+00 4.29E400 0.0575 8.065E+14
CL36 8.0297E-07 44,857.39 89,714.7 ).00E+00 3.60E02 7-20E-G2 0.0850 3.763E+14
Cm-243 1.7426E-04 44,857.39 89,714.7¢ ).COE +00 7.82E+00 S6E+01 0.1250 2.508E+14
Cm-244 2.7616E-02 44,857.39 89,714.7¢ 0.00E+00 1.24E+03 2.48E+03 0.2250 3218E+14
Co-60 3.5610E-04 44,857.39 89,714.78 0.00E+00 1.60E+01 3.19E+01 0.3750 1.390E+14
Cs-134 2.6260E-07 44,857.39 89,714.7¢ 0.00E+00 1.18E-02 2.36E-02 0.5750 3.273E+18
Cs-135 1.4433E-06 44,857.39 89,714.7¢ 0.00E+00 6.47E-01 1.25E400 0.8500 3.196E413
Cs-137 9.8870E-01 44,857.39 89,714.71 0.00E+00 4.44E+04 8.87E+04 1.2500 2033E+13
Eu-154 6.0320€-03 44,857.39 89,714.7¢ 0.00E+00 2.71E+02 S41E+02 1.7500 8.540E+11
Eu-155 2.1770E-04 44,857.39 89,714.7¢ 0.00E+00 9.77E+00 1.95E+01 2.2500 1.469E+08
Fe-55 7.9296E-07 44.857.39 89,714.78 0.00E+00 3.56E-02 7.11E-02 27500 5.179E+08
H3 8.9436E-03 44.,857.39 89,714.78 0.00E+00 4.01E+02 8.03€+02 3.5000 3.695E407
1-129 9.8288E-07 44,857.39 80,714.78 0.00E+00 4.41E-02 8.82E-02 5.0000 1.579E+07
Kr-85 1.0707E-02 44,857.39 89,714.78 ).00E+00 4.80E+02 9.61E+02 7.0000 1.819E+08
Np-237 11927E-05 44,357.39 89,714.78 0.00E+00 5.35E-01 1.07E+00 11.0000 2.089E+08
Pa-231 1.4703E-08 44,857.39 89,7147 0.00E+00 3.80E-05 1.32E-04
Pb-210 1.6828E-10 44,857.38 89,714.7¢ 0.00E+00 S5E-08 1.51E-05
Pm-147 6.0606E-08 44,857.39 89,714.7¢ 0.00E+00 3.12€-01 .24E-01
Pu-238 6.6263E-02 44,857.39 89,714.7¢ 0.00E+00 2.97E+03 5.94E+03
Pu-239 1.1618E-02 44,857.39 89,714.78 0.00E+00 5.21E+02 .04E+03
Pu-240 1.51426-02 44,357.39 80,714.78 ).00E+00 6.79E+02 .36E+03
Pu-241 4.3766E-01 44,857.39 89,714.7¢ .00E+00 1.96E+04 3.93E+04
Pu-242 6.4260€-05 44,857.39 89,714.7¢ .00E +00 2.88E+00 §.77E+00
Ra-226 3.8501E-10 44,857.39 80,714.7¢ 0.00E+00 .73E-05 3.45E-06
Ra-228 . 2955E-12 44,857.39 89,714.7¢ .00E+00 2.38E-07 4.75E-07
Ru-106  0413E-14 44,857.39 89,714.7¢ .00E+00 ).16E-10 1.83€-09
Se-79 .2376E-05 44,857.39 89,714.78 0.00E+00 .S5E-01 1.11E+00
Sn-126 2.5210E-05 - 44,857.39 89,714.7¢ 0.00E+00 1.13E+00 2.26E+00
Sr-90 6.4163E-01 44,857.39 89,714.71 0.00E+00 2.83E+04 5.76E+04
Tc-29  3.035TE-0A 44,857.39 88,794.7t 0.00E+00 1.77E+01 3.53E+01
Th-229 1.5644E-10 44,857.39 89,714.71 00E+00 7.02E-06 40E-05
Th-230 27972608 44,857.39 89,714.7¢ 0.00E+00 _25E-03 2.51E03
Th232 5.3036E-12 44,857.39 89,714.7¢ 0.00E+00 2.386-07 4.76E-07
TH208 ‘ 1.5136E-07 44,857.39 29,714.78 0.00E+00 6.79E-03 1.36E-02
U232 4.1005E-07 44,857.39 89,714.78 0.00E+00 1.84E-02 3.68E-02 Thermal Power
U233 2.5856E-08 44,857.39 89,714.78 0.00E+00 1.16E-03 2.326-03 Nominal Heat Bounding
U234 5.2665E-05 44,857.38 89,714.78 0.00E+00 2.36E+00 4726400 _ § ° Output - Heat Output
U235 -1.4487E-08 44,857.30 0.00 2.54E-02 0.00E+00 2.54E-02 (Watts) atts)
U-236 7.5888E-06 0.00E+00 3.40E-01 6.81E-01 S11E02 1.62E+03
U-238 -2.6129E-07 1.50E-01 1.39E-01 1.50E-01 Total Total
Y-90 6.4180E-01 0.00€+00 2.88E+04 5.76E+04
Other Radibnuciides 427E+04 8.55E+04
L T, T. Calantlons €, 3;'3&(:11"
[Templats Selection S wy _
From SFD Dift
5 LIGHT WATER
Fuel Cladding:| ZRC
BOL HM Constit v
BOL Envichment %] 2.560002614
|Bumup Summary (MWd)* . |Basts for bumup used In estimate:
From SFD | - Estim N |
Nominat:] 1,779.72} 44,857 35Nomminal tumup calculoted om e heavy metal moss desioyed.
Bounding:] | 89,714.78[Bounding bumup assumed 1o be twice nominal bumup.
Checks
Estimated Burnup/
Burnusp Multipiar Given Estimated EOL HWGiven EOL HM
Nominax] 2 3.81
Bounding=| 5.757’3
"Reactor core storage, 9 or other date confirming that irraciation ceased fos fuel.

‘Tmﬂbun.pluaMW%“WM“MW&WMWD“MWVMWM.
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Fuel Radionuclide inventory Worksheet

4. Fucl snd Template Information .1 5 Estimated
Fuel Rame: BER-II TRIGA (FLIP LEU 45/20) (GERMANY) Fuel decay start date 1962 Canister usage:
SNF ID #: 236 Estimates as of: 2030 18°x10°
Fuel Units & Descr: 21 - 4 X 4 ROD ARRAY Tempiate: TRIGA-SS (LWAJ-Zrx, SST. 10 to 20%, U)
Heavy Metal Mass: BOL=9.196kg; EOL=9.192kg Template Burnup(MwWd): 6.65
ROD Storage Site: INEEL Tempilate BOL Heavy Metal Mass (MT): 0.000195
Template Decay Time: 35 years
T Estimates .. m Xn X b Yn Yo Gamma Sources
] . Photon Total
CUMwWd From Nominal - Bounding Fuel initial Activity  Nominal Fus! . BoundingFuel | Energy . Photonsfsec
Radionuclide .. . Template . Fuel Burnup (MWd)® Bumup (MWd)* (i) - Inventories{Cl) _inventories(Ci) Group - (bounding)
Ac-227 6.7039E-09 22.40 ).41 0.00E+00 S0E-07 6.31E-08 Avg. MeV
Am-241 3.9068E-03 22.40 .41 0.00E+00 8.75E-02 3.63E-02 0.0150 6.568E+11
Am-242m 1.2325E-06 22.40 .41 .00E+00  76E-05 1.16E-05 0.0250 1.364E 411
Am-243 1.4732E07 22.40 .41 .00E +00 3.90E-06 1.30E-06 0.0375 1.185E+11
C-14 1.2624E-04 22.40 41 .00E+00 2.87E-03 1.21E-03 0.0575 1.277E+11
CI-36 2.8120E-06 22.40 41 .00E +00 6.30E-05 2.85E-05 0.0850 7.687E+10
Cm-243 8.6556E-08 22.40 .41 .00E+00 1.84E-06 B.14E07 01250 5.006E+10
Cm-244 .3835E-07 22.40 .41 ).00E+00 1.21E-05 5.06E-06 02250 6.637E+10
Co-60  4887E-02 22.40 .41 0.00E+00 5.58E-01 2.34E-01 0.3750 2857E+10
Cs-134 BOGOED6 22.40 .41 0.00E+00 8.52E-05 3.58E-05 0.5750 4B28E+11
Cs-135 3.2195E-05 22.40 4 .00E+00 721E-04 3.03E-04 0.8500 4.941E+09
Cs-137 _3788E+00 22.40 ).4 .00E+0C 3.05E+01 1.30E+01 1.2500 1.917E+10
Eu-154 1.3711E-03 22.40 .41 0.00E+00  O7E-02 29E-02 1.7500 12826408
Eu-155 4.4361E-04 22.40 .41 0.00E+00 .04E-03 4.17E-03 2.2500 1.051E+05
Fe-55 2. 6075E-04 22.40 .41 .00€ +00 .B4E-03 2.45E-03 2.7500 4 841E+03
H3 2. 0647E-03 22.40 9.41 .00E +00 4.63E-02 1.94E-02 3.5000 2.105E401
[XF] 7.3684E-07 22.40 .41 .00E+00 1.65E-05 8.83E-06 5.0000 8.9396+400
Kr-85 3.6346E-02 2240 .4 .00E+00 .14E-01 342E01 7.0000 1.017E+00
37 1.2844E-06 2240 .41 ).00E+00  8BE-0S 1.21E05 11.0000 1.162E-01
Pa-231 2352608 2240 .41 0.00E+00 JTEQ7 1.16E-07
PO-210 3.5338E-13 22.40 9.41 0.00E+00 92E-12 3.35E-12
Pm-147 7.6346E-04 2240 .41 0.00E+00 1.71E02 7.48E03
Pu23s 8.1970E-04 22.40 41 O0E+00 1.84E-02 7.71E-03
Pu-239 6.5248E-03 22.40 .41 .00E +00 1.24E-01 .20E-02
Pu-240 2.1203E-03 2240 .41 .00E +00 4.75E-02 1.99E-02
Pu-241 2.407SE-02 22.40 9.41 .00E +00 5.30E-01 2.26E-01
Pu-242 2 3128607 22.40 .41 0.00E +00 5.18E-06 2.1BE-06
Ra-226 D.6481E-13 22.40 ).41 .00E +00 2.16E-11 ).06E-12
Ra-228 2.5188E-10 22.40 9.41 .00E +00 .64E-09 2.37E09
Bu-106 “0214E-10 22.40 .41 _0.00E+00 . 20E-09 - 9.61E-10
e-70 1.3014E-05 22.40 41 ).00E +00 . 92E-04 1.22E-04
5n-126 1.2164E05 22.40 X ).00E+00  T2E04 1.14E-04
5¢-90 1.2762E+00 22.40 .41 ).00E +00 2.86E+01 1.20E+01
Tc-99 4.4241E-D4 22.40 .41 0.00E+00 .91E-03 4.16E03
Th229 5.9684E-1C 22.40 .41 ).00E +00 3AE-08 5.61E-09
Th-230 9.3880E-1 22.40 .41 ).00E+00 2 10E-09 8.83E-10
™32 2.5278E-10 2240 .41 0.00E+00 5.66E-00 2.38E-09
T-208 1.3723E-08 22.40 .41 0.00E+00 3.07E-07 JSEO7 .
U-232 3.6932E-08 22.40 9.41 0.00E+0C 8.27E-07 3.47E07 Thermal Power
U-233 1.2224E-07 22.40 .41 ).00E +00  74E-06 1.15E-06 Nominal Heat Bounding
U-234 2.5714E07 22.40 4 ).OGE +00 .76E-06 2.42E06 Output : Heat Dutput
U-235 ~2.6194E06 2240 0.00 . 75E-03 3.65E-03 8.75E-03 _ (wattsy . atts!
U-236 1.2695E-05 2240 9.41 0.00E+00 2.84E04 1.19E-04 3.80E-01 1.82E-01
U-238 ~3.6331E-08 2240 0.00 1.73E-03 1.73E03 1.73E-03 Total Total
Y-90 1.2765E+00 22.40 9.41 0.00E+00 2.86E+01 1.20E+01 .
Other Radtonucices 3.08E+01 1.29E+01
FTemplate Sclection S v, Bornup Summary, and Checks ...y Il
emplate Selection Summary l - Bl |
From SF0 Used . |Basis for Parameter Differences:
R L] LW AND U ZIRC HYDRIDE LWMUMWINMTMWMNNMM
Fus! Cladding SST SST This fug! matches on s oept
BOL MM Constituents: 1] u
BOL Ensichment %: 44,026 101 20.1
up Summary (MWd)* |Basis for up used In
From SFD d [ |
Nominal:| 22.40 4.01Nominal bumup teken direcly from SFD {corverted 1o MWd).
Bounding:| 941 8.02}Bounding bumup taken directly fom SFD (comnverted to MWA).
[Checks R N
Estimated Bumup/
—Bumup Muttipfier | Given Estimated EOL HM/Gliven EOL HiM
~ 0.07 0.18]
Bounding:| 0.03) 0.85]
"Reactor core storage, shipping or other date confirming that iradiation ceased for fuel.
*Total bumup for all fuel with this must be divided by BOL heavy metal mass 10 get speciic burmup values (MWJ/MT).
DOE/SNF/REP-078 March 2003
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Fuel Radionuclide lnventory Worksheet

Fuet Name: BMI (CP1-24) "Fuel decay stast date: 1961 Canister usage:
SNF D #: 774 Estimates se of: 2030 18°x10°
Fuel Units & Descr: 2 - CANISTER OF SCRAP Tempiate: Pathinder (Light Water, SST, 60 % 100%, U) | XL ]
Hoevy Metal Mass: BOL=  ; EOL=0.550kg *Template Burmnup(MWd): 8.0
ROD Storage She: INEEL Template BOL Hoavy Metal Mase (MT): 0.00012682
P Decay Time: 65 years
11, Estimatey: = ;o230 m Xy Xy b i v.. Yo Gamma Sources
. Photon “Total
CUMWd From _Nominal . BoundingFuel initial Activity  Nominal Fusl  Bounding Fuel Energy  Photons/sec
Radionuclide Template . Fuel Burnup | (MWd)® Bumnup (MWa)® {n _inventories(Ci) _Inventories(Ch) Group {bounding)
Ac-227 4.5940E-08 528.25 52825 0.00E+00 243605 2.436-05 Avg. Me¥
Am-241 1.1471E-04 528.25 52825 0.00E+00 6.06E-02 8.06E-02 0.0150 1.920E+13
Am-242m 7.4210E-09 528.25 62825 0.00E+00 3.92E-08 3.92E-08 0.0250 4.006E+12
Am-243 9.8236E-10 528.25 528.25 0.00E+00 5.19€-07 5.19E-07 0.0375 3.481E412
C-14 2.2928E-04 528.25 528.25 0.00E+00 1.21E-01 1.21E-01 0.0575 3.736E412
C-36 1.2260E-08 528.25 528.25 D.00E+00 .48E-04 8.43E-04 0.0850 2.256E412
Cm-243 1.2000E-10 528.25 528.25 0.00E+00 .34E-08 6.34E08 0.1250 1.463E+12
Cm-244 7.3577E-10 528.25 528.25 0.00E+00 3.89E07 3.89E07 02250 1.945E412
Co-60 1.3732E-03 528.25 528.25 0.00E+00 7.25E-01 7.25€-01 0.3750 8.482E+11
Cs-134 1.2709E-10 52825 528,25 0.00E+00 8.71E-08 6.79E-08 0.5750 1.427E413
Cs-135 3.0316E-05 528.25 528.25 0.00E+00 1.60E-02 1.60E-02 0.8500 1.386E+11
Cs-137 7.2579E-01 528.25 528.25 0.00E+00 3.83E+02 3.83E402 1.2500 1.003E+11
Eu-154 5.9750E-05 528.25 52825 0.00E+00 316E-02 3.16E-02 1.7500 3.565E+08
Eu-156 1.0577E05 528.25 52825 0.00E+00 5.59€-03 5.59E.03 22500 8.742E+05
F8-55 4.1631E07 528.25 52825 0.00E+00 2.20E-04 2.20E-04 27500 SO19E+05
H3 4.6722E-04 528.25 52825 0.00E+00 2.47E-01 2.47E-01 3.5000 - 3.051E+01
129 7.3195E-07 528.25 528.25 0.00E+00 3.87E-04 3.87E-04 5.0000 1.260E+01
Kr-85 5.9418€-03 528.25 52825 0.00E+00 3.14E+00 3.14E400 7.0000 1.393E400
Np-237 1.1499€-06 528.25 528.25 .00E+00 8.07E-04 3.07E-04 11.0000 1.564E-01
Pa-231 7.0899E-08 528.25 528.25 .00E+00 3.75€-05 ). 75E-05
Pb-210 2.2363E-12 528.25 528.25 0.00E+00 1.186-00 1.18E-09
Pm-147 4.2296E-07 52825 528.25 0.00E+00 2.23E-04 22304
Pu-238  3205E-04 52825 52825 0.00E+00 1.23E-01 23€-01
Pu-239 .6722E-04 528.25 52825 D.00E+00 3.52E-01 352601
3.6556E-05 52825 52825 ).00E +00 4.57E-02 4.57E02
1.6880E-04 §28.25 52825 0.00E+00 8.92E-02 8.92E-02
Pu-242 1.9717E-09 §28.25 528.25 0.00E+00 1.04E-08 1.04E-06
Ra-226 4.5740E-12 528.25 628.25 0.00E+00 2.42E-09 2.42E-09
Ra-228 8.3511E-12 528.25 528.25 0.00E+00 4 41E-00 4.41E09
Ru-108 2.0516E-19 528.25 528.25 0.00E+00 1.08E-16 1.08€-16
Se-79 1.3220E-05 528.25 528.25 0.00E+00 6.98E-03 6.98E-03
Sn-126 1.1489E-05 528.25 528.25 0.00E+00 6.07€-03 8.07E-03
Sr-90 8.6872€-01 528.25 528.25 0.00E+00 3.53E+02 3.53E+02
Tc-99 4.6639E-04 52825 528.25 D.COE+00 2.46E-01 2.46E-01
Th-229 2.3727€-11 52825 52825 ).00E+00 1.25E-08 1.25E-08
Th-230 2.7354E-10 528.25 528.25 0.00E+00 1.44E-07 1.44E07
Th-232 8.3594E-12 528.25 52825 0.00E+00 4.42E-08 4.226-00
T1-208 1.6228E-08 §28.25 52825 0.00E+00 8.57E-06 8.57E-06
U232 4.3960E-08 528.25 528.25 0.00E+00 2.32E-05 232605 Thermal Power
U-233 3.3344E-09 528.25 528.25 0.00E+00 1.76E-08 1.76E-06 Nominal Heat - Sounding
U-234 4.0749€-07 528.25 528.25 0.00E+00 2.15E-04 2.15E-04 Output - Heat Outpat
U235 -2.7761E06 528.25 0.00 2.26E-03 7.92E-04 2.26E-03 atts) atts) -
U-236 1.6190E-05 528.25 528.25 0.00E+00 8.556-03 8.55E-03 4.30E+00 4305400 .
U-238 -2.8547E-09 528.25 0.00 2.44E-05 2.20E-05 2.44E-05 Total Total
Y-90 6.6889E-01 528.25 528.25 0.00E+00 3.53E+02 3.53E402
Other Radionucides 4.80E+02 4.80E+02
L, Tel t:Sdecho-S\mnhq BumupSmmmty and Checks
Template Selection Summary l
From SFD Used {Basis for § Diff
Reactor M UGHT WATER LGHT WATER  [This Tomplate was used for the folowing reasons:
Fuel Cladding:] SST SST s tuel matches on 2 oxepl
BOL HM Constit v u
BOL %] 60 %0 100
|Burnup Summary (MWd)* __|Basis for bumup used in estimats:
From SFD d
Nominat] 528.25] wp et equal 10 g burrep.
Bounding:{ 528.25) bumup estimated by assuming BOL heavy metal mass was tice EOL.
IChecks
Estimated Burnup/
Bumup Multiptier Given Estimated EOL HWGiven EOL HM
10.12| 102
Boumhvg:l 10.12]
'Reactor core storage, shipping or other date confirming that iradiation ceased for fusl.
Yotal bumup for all fusl d with this hoet must be divided by SOL heavy metal mass 10 get specific bumup values (MWA/MT).
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Fuel Radionuclide Inventory Worksheet

e Estimated
Fuel Hame: BM! (CP1-38) Fuel decay start date: 1961 f Canister usage:
SNFID#: 20 Estimates 8s of: 2030 18*x10°
Fuel Units & Descr: § - CANISTER OF SCRAP Template: Pathiinder (Light Weter, SST. 60 to 100%. U}
Meavy Metal Mass: BOL= ; EOL=1.286kg *Template Surnup(MWd): 601
ROD Storage Site: INEEL Tempiate BOL Heavy Metal Mass (MT): 0.00012882 .
Template Decay Time: 65 years
AL Estimates . oo <. m X Xo ] Yn Yo Gamma Sources
. . . Photon Totat
Ccimwd From Nominat Bounding Fuel initial Activity  Nominal Fuel  Bounding Fue! Energy  Photons/sec
Radionuctide Template - Fuel Bumup (MWd)® ‘Burnup GIWdD)® ' (Ch) _laventories(Ci) inventories(Ci) Group {ounding)
Ac-227 4.5940E-08 1,215.10 1,215.10 ).00E +00 5.5BE-05 6.58E-05 Avg. MeV
Am-241 1.1471E-04 1,215.10 1,215.1C .00E+00 .39E-01 1.39E-01 00150 44356413
Am-242m 7.4210E-08 1.215.1 1,215.1( D.00E+00 9.02E-06 9.02E-06 0.0250 92156412
Am-243 9.8236E-10 1,215.1 1,215.10 D.00E+00 A9E06 1.19E-06 0.0375 8.008E+12
C-14 2.2028E-04 1,215.1, 1,215.10 0.00E+00 2.79E-01 2.79E-01 0.0575 8.593E+12
Cr36 1.2260E-06 .215.10 1,215.10 0.00E+00 1.49E03 1.49E-03 0.0850 5.190E+12
Cm-243 1.2000E-10 1,215.10 1,215.10 ).00E+00 1.46E-07 1.46E-07 0.1250 S365E+12
Cm-244 7.3577E-10 1,215.10 — 1,215.10 ).00E+00 B.94E-07 8.94E-07 02250 4A4T3E+12
Co-60 1.3732E-03 1.215.10 121510 D.00E +00 1.67E+00 1.67E+00 0.3750 1951E+12
Cs-134 1.2708E-10 1.215.1¢ 1.215.1 0.00E+00 S4E-D7 1.54E-07 05750 3282E+413
Cs-135 3.0316E-G5 1,215.10 1,215.1 0.00E+00 3.68E-D2 3,68E-02 0.8500 3.988E+11
Cs-137 72579601 1,215.10 1,215.10 0.00E+00 8.82E+02 8.82E+02 1.2500 2.307E+11
Eu-154 5.9750E-05 1,215.10 1,215.10 0.00E+00 7.26E02 7.26E-02 1.7500 8.189E+09
Eu-155 1.0577E05 1,215.10 1,215.10 .00E+00 1.20E02 29E-02 22500 1.551E406
Fe-55 4.1631E07 215.10 1,216.10 ).00E+00 .0GE-0A 5.06E-04 27500 6.945E405
H-3 4.6722E-04 21510 1,215.10 D.00E +00 .68E-01 5.68E-01 3.5000 7018E+01
-129 7.3195E-07 12151 1,215.10 ).00E+00 3.85E-04 B.80E-04 6.0000 2.898E401
Kr-85 5.9418E-03 2151 4,215.10 ). 00E +00 7.22E400 7.22E+00 7.0000 3.203E+00
1.1499E-06 215.1 1,215.10 ).00E: 1.40E-03 1.40E-03 11.0000 3.597E-01
Pa-231 7.0899E-08 1,215.10 1215.10 0.00E+00 8.61E-05 3.61E-05
Pb-210 2.2363E-12 1,215.10 1,215.10 0.00E+00 .T2E09 2.72E-09
Pm-147 4.2296E07 1,215.10 1,215.10 0.00E+00 14E-04 14E-04
Pu-238 2.3295E04 215.1 1215.10 0.00E+00 .B3E.01 2. 83E-01
Pu-239 6.6722E-04 21510 1,.215.10 0.00E+00 8.11E-01 3.11E-01
Pu-240 8.6556E-05 1,215.10 215.10 .00E +00 JO5E-01 LOSE-O1
Pu-241 68B9E-04 2151 215.10 .00E+00 2 05E-01 2.05E-01
Pu242 S7ITEDD 2151 215.1 .00E+00  40E-06 2.40E-06
Ra226 4.5740E-12 215.1 ,215.10 ).00E+00 .56E-09 5.56E-09
Ra-228 8.3511E-12 215,10 1,215.1 0.00E+00 1.01E08 1.01E-08
Ru-106 2.0516E-19 1,215.10 1.215.10 0.00E+00 2.49E-16 2.40E-16
Se-78 1.3220E-05 1,215.10 1,215.10 ).00E+00 1.61E-G2 1.61E-02
Sn-126 1.1489E05 1,215.10 1.215.10 ).00E+00 40E02 1.40E-02
Sr-80 8.6872E-01 1,215.1, 1,215.10 ).00E+00 8.13E202 8.13E402
Tc-99 4.6639E-04 215.1 1,215.10 ).00E+00 $.67E-01 67E-01
Th-229 2.3727€-11 215.1 215.10 ).00E+00 2.88E-08 .BBE-08
Th-230 2.7354E-10 215.10 215,10 0.00E+00 3.32E-07 3.32607
Th-232 8.3584E-12 215.1 1,215.10 0.00E+00 1.02E-08 1.02€-08
TH208 6228E-08 121510 121510 0.00E+00 1.97E-05 1.97€E05 -
U232 4.3960E-08 1,215.10 1,215.10 0.00E+00 5.34E-05 5.34E-05 Thenmal Power
U233 3.3344E00 1,215.10 1,215.10 0.00E+00 4.05E-06 4.05E-06 Nominal Heat Bounding
U2 4.0749E07 1,215.10 1,216.10 0.00E+00 4.95E-04 4.95E-04 Output  ~ Heat Output
U-235 — 2.7761E-06 21510 0.00 5.20E-03 1.82E-03 5.20E-03 atts) atts’
U-236 1.6190E-05 121510 1,215.10 0.00E+00 1.976-02 1.97€-02 9.89E400 9.89E+00
U238 -2.8547€-09 1,215.10 0.00 §.62E-05 . 6.27E-05 5.62E-05 Total Total
¥-90 6.6889E-01 1,215.10 1,215.10 0.00E+00 BA3E+02 8.13E+02
Other 10E+03 1.10€+03
 Template Selection S: ¥ Burmup § ry. and Checks .. o .
frempiate Selection Summary _ - - R -
From S$FD Used fBasis for Parameter Differences:
Reactor M g LIGHT WATER LIGHT WATER Template was used for tho fulowing reasons: )
Fuel Cladding WASTELLOY SST fuol matches on il parameters except dladding (SST s ) and w )
BOL HM Constit U u
BOL Eprichment %] 60 W 100
[Bumup Summary (MWd}* ]Basis for bumup used in esti
From SFD Estimated ]
Mominat:] 1.215.10[Nominal bumup set aca! 1o bounding umup.
ding:| 1.215.10]Sounting bumup sctmated by asstming BOL heavy metl mass was twdce EOL.
[Checks - -
Estimated Burwp/
Given Burnup Estimated EOL HIt/Given EOL HM
Nominat :
ding:| 10.12
'Reactor shy core storage, g or other date confiming that imadiation ceased for fuet.
*Total bumup for alt fuel associated with this must be divided by BOL heavy metal mass 1o get specific bumup values (MWJMT).
DOE/SNFREP-078 March 2003
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Fuel Radionuciids Inventory Worksheet

“k Estimated
Fuel Name: BORAX V (SUPERHEATER) "Fusl decay start dats: 1964 Canister usage:
SNFID#»: 22 Estimates as of: 2030 18°x10°
Fusl Units & Descr: 36 - 20 FLAT PLATES Template: Pathfinder (Light Water, SST, 60 fo 100%, U)
Heavy Meotal Mass: BOL=22.014kg; EOL=20.833g *Template Bumup{MWd): 601
ROD Storage Site: INEEL Tempiate BOL Heovy Metal Mass (MT): 0.00012882
— T Decay Time: 65 years
1L Estimates .. © ¢ ¢ ™ X Xy b ¥n Yo Gammas Sources
: Photon Total
CuUMWd From : Nominal - = Bounding Fuel . Initia) Activity  Nominal Fuel Bounding Fusl Energy Photons/sec
Radionuclide Template Fuel Bumup (MWd)® Bumup (MWd)* : (Oi)_ inventories{Cl) kwentories{Cl) Group {bounding)
Ac-227 4.5940E08 1,115.44 2,230.88 0.00E+00 5.12E-05 1.02E-04 Avg. MeV
Am-241 1.1471E-04 1,115.44 2,230.88 0.00E+00 1.28€-01 2.56E-01 0.0150 8.143E+13
Am-242m 7.4210E-09 1,115.44 2.230.88 0.00E+00 8.28E-08 1.66E-05 0.0250 1.692E+13
AM-243 9.8236E-10 _ 1,115.44 2.230.88 0.00E+00 1.10E-08 2.19E-08 0.0376 1.470E+13
C-14 2.2928E-04 1,115.44 2,.230.88 0.00E+00 2.56E-01 5.12E-01 0.0575 1.578E+13
CH36 1.2260E-08 1,115.44 2,230.88 0.00E+00 1.37E03 2.736-03 0.0850 9.520E+12
Cm-243 1.2000E-10 1,115.44 2,230.88 0.00£+00 1.34E-07 2.68E-07 0.1250 S.1T9E+12
Cm-244 7.3577E-10 1,115.44 2,230.88 0.00E+00 8.21E-Q7 1.64E-08 0.2250 8213E+12
Co-60 1.3732E-03 1,115.44 2,230.88 0.00E+00 1.53E+00 3.06E+00 0.3750 3582F+12
Cs-134 1.2709E-10 1,115.44 2,230.88 0.00E+00 1.426-07 2.84E-07 0.5750 8.026E+13
Cs-135 3.0316E-05 1,115.44 2,230.88 0.00E+00 3.386-02 6.76E-02 0.8500 5.852€411
Cs-137 7.2579E-01 1,115.44 2,230.88 ).00E+00 8.10E+02 1.62€+03 1.2500 4.236E+11
Eu-154 5.9750E-05 1,115.44 2,230.88 .00E+00 6.66E-02 1.33€-01 1.7500 1.505E+10
Eu-1556 1.0577E-05 1,115.44 2,230.88 0.00E+00 1.18E-02 2.36E-02 2.2500 2.347E+08
Fe-55 4.1631E-07 1,115.44 2,230.88 0.00E+00 4.64E-04 9.29€-04 2.7500 1.275E+08
H-3 4.6722E-04 1,115.44 2,230.88 0.00E+00 521E-0t 1.04€+00 3.5000 1.322E402
L1129 7.3195E07 1,115.44 2,230.88 0.00E+00 B.16E-04 1.63€-03 5.0000 5.464E +01
Kr-85 5.9418E-03 1,115.44 2.230.88 0.00E+00 6.63E+00 1.33E+01 7.0000 8.042E+00
Np-237 1.1499E-06 1,115.44 2,230.88 0.00E£+00 28E-03 2.57E-03 11.0000 6.780E-01
Pa-231 7.0899E-08 1.115.44 2,230.88 0.00E+00 7.91E-05 1.58E-04
Pb-210 2.2363E-12 1,115.44 2,230.88 0.00E+00 2.49E-09 4.99E-09
Pm-147 4.2236E-07 1,115.44 2,230.88 0.00E+00 4.72E-04 .44E-04
Pu-238 2.3295E-04 1,115.44 2,230.88 D.00E+00 2.60E-01 .20E-0
Pu-239 6.6722E-04 1,115.44 2,230.88 0.00E+00 7.44E-01 49E+00
Pu-240 8.6556E-05 1,115.44 2,230.88 0.00E+00 9.65E-02 1.93E-01
Pu-241 1.6880€-04 1,115.44 2,230.88 0.00E+00 1.88E-01 3.77E-01
Pu-242 1.9717E-09 1,115.44 2,230.88 0.00E+00 2.20E-08 4.40E-08
Ra-226 4.5740€-12 1,115.44 2.230.88 0.00E+00 5.10E-09 1.02E-08
Ra-228 8.3511E-12 1,115.44 2,230.88 0.00E+00 9.32E-09 1.86E-08
Ru-106 2.0516E-19 1,115.44 2.230.88 0.00E+00 2.29€-18 4.58E-18
Se-79 .3220E-05 1,115.44 2,230.88 0.00E+00 1.47E-02 2.95e-02
Sn-128 .1489E-05 ,115.44 ,230.88 0.00E+00 1.28E-02 2.56E-02
Sr-90 6.6872E-01 1,115.44 2,230.88 .00E+00 7.46E+02 LA9E+03
Tc-99 4.6639E-04 1,115.44 2,230.88 .00E+00 5.20E-0% .04E+00
Th-229 2.3727E-11 1,115.44 2,230.88 0.00E+00 2.65E-08 .29E-08
Th-230 2.7354E-10 1,115.44 2,230.88 0.00E+00 3.05€-07 6.10E-07
Th-232 8.3594E-12 1,115.44 2,230.88 0.00E+00 9.326-09 .86E-08
T-208 1.6228E-08 1,115.44 2,230.88 0.00E+00 .81E-05 3.62E-05
U-232 4.3960E-08 1,115.44 2,230.88 0.00E+00 4.90E-08 9.81E-05 Thermal Power
U-233 3.3344E-08 1,115.44 2,230.88 0.00E+00 3.72E-C8 7.44€E-08 al Hed  Bounding
U-234 4.0749E-07 1,115.44 2.230.88 0.00E+00 4.55E-04 9.09€-04 Output Heat Output
U-235 -2.7761€-06 1,115.44 0.00 4.42€-02 4.11E-02 4.42E-02 {Watts) -
U-236 1.6190E-05 1,115.44 2,230.88 0.00E+00 1.81E-02 3.61E-02 $.08E+00 1.82E401
U-238 -2.8547E-09 1,115.44 0.00 5.18E-04 S.15E-04 5. 18E-04 Total Yotat
Y-90 6.6889E-01 1,115.44 2,230.88 0.00E+00 7.46E+02 49E+03
Other Radlonuckdes 1.01E+03 2.03E+03
TIL, Template Sclection S: ¥; Bormp S ¥: and Checks - *::
plate Selection Summary . . ] |
From SFD Used {Baslis for P Diff
R M LIGHT WATER LIGHT WATER
Fuel Claddingy SST SST
BOL HM Constituentsy [\ u
BOL Envich %3 93.00081768 60 10 100
{Bumup Summary (MWd)" . |Basts for bumup used in estimate:
From SFD Estimated i |
Nominal] 1,115.44 Nominal bumup cakcutated irom the heavy metal mass destroyed.
Bounding:] 2,2730.58] bumup 2s5umed 10 be buice nominal bumup.
[Checks
Estimated Burnup/
— Burnup Multiplier Given Burmup Estimated EOL HWGiven EOL HM
inak 14
Bounding{ 2.17]
‘Reactor core J, storage, 9 or cther date confiming that iradiation ceased for fual.
*Total bumup for all fush associatad with this workshest must be divided by BOL heavy metal mass to gat specific bumup valuss (MWO/MT).
DOE/SNF/REP-078 March 2003
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Estimated
Fuel Name: BR-3 YFuel decay slart date: 1981 Canister
SNFID #: 927 . Estimates as of: 20% 18°x15'
Fuel Unks & Descr: 16 - ROD . Temptate: PWR (Light Water, Zirc, 0 80 5%, Uj
Heavy Metal Mass: BOL=5.6kg; EOL=5.11kg *Tampiste Burnup(MWd): 61.92
ROD Storage Site: INEEL Tempiate BOL Hoavy Metat Mass (MT): 0.00176911
— Template Decay Tine: 35 years
A Estimates ©&° 505 m Xg Xy b Yo Yo Gamma Sources
L ’ : Photon . Total
CMMWdFrom - - Nominal Bounding Fue! aitial Activity  Nominal Fuel - Bounding Fuel Energy © Photons/sec
Radionuciide - Template .~ Fuel Bumup (MWd)' Bumup (MWd)' n - jes(Cl) I ries{Ci) | Group - (bounding)
Ac-227 8.7758E-10 46559 831.17 0.00E+00 4.09E-07 8.A7E-07 Avg. MeV
AmM-241 1.4352E-01 465.59 831.17 0.00E+00 8.68E401 1.34E+02 0.0150 5.010E413
Am-242m 2.8698E-04 465.59 931.17 0.00E+00 B4E-01 2.87E-01 0.0250 1.010E+13
Am-243 6.2565E-04 465.59 831.17 0.00E+00 2 M1E-O1 5.83E-01 0.0375 9.836E412
C-14 4.7801E-05 465.59 331.17 0.00E+00 2 23E-02 4 46E-02 0.0575 1.113E413
CH36 8.0297E-07 46559 331.17 .00E+00 3.74E-04 7.48E-04 0.0350 5.606E+12
Cm-243 2.5081E-04 465.59 331.17 .00E+00 1.17E-01 2.34E-01 0.1250 3.890E412
Cm-244 4.9015E-02 4€5.59 831.17 .00E+00 2.28F+01 4.56E401 0.2250 ABOTE+12
Co-60 2.5581E-03 465.59 931.17 ).00E+00 1.19E200 2.38E+00 0.3750 2067E412
Cs-134 4.0536E-05 465.59 931.17 ).00E+00 1.89E-02 3.77E-02 0.5750 4.908E+13
Cs-135 1.4433E-05 46559 931.17 0.00E+00 B8.726-03 L.34E-02 0.8500 8.851E+11
Cs-137 1.3679E+00 485.59 331.17 0.00E+00 €.51E+02 1.30E+03 1.2500 6.533E+11
Eu-154 2.0203E-02 46559 331.17 0.00E+00 .41E+00 1.88E+01 1.7500 1.957E+10
Eu-155 1.7684E-03 465.59 331.17 ).00E+00 B.23E-01 1.65E+00 22500 3.150E+06
Fo-55 4.3136E-05 465.59 331.17 ).00E+00 2.01E-02 4.02€-02 2.7500 SA55E+406
H-3 .0769E-02 46559 331.17 ).00E+00 9.67E+00 1.83E+01 3.5000 6.646E 405
-129 .8288E-07 46559 3117 .00E +00 4.58E-04 9.15E-04 5.0000 2.842F405
Kr-85 2.8214E-02 465.59 931.17 0.00E+00 1.3E+N 2.83E+01 7.0000 3.275E+04
237 1218E-05 485.59 9831.17 ,.00E+00 .22€-03 1.04E-02 11,0000 3.761E+03
Pa-231 1.3036E-09 465.59 331.17 ).00E+00 3.07E-07 21E-06
PO-210 5078E-11 46559 B31.17 ).00E+00 3.96E-08 7.92E-08
Pm-147 6531E-04 465.59 33117 ).00E+00 1.70E-01 3.40E-01
Pu-238 7.4564E-02 4565.59 331.17 .00E+00 JA4TE+01 6.94E+01
Pu-239 1.1623E-02 465.59 331.47 O0E+00 .41E+00 ,08E+01
Pu-240 1.5132€-02 465.59 331.17 ).00E. O5E+00 1.41E+01
Pu-241 .0036E-01 465.59 331.17 .00 4.19E+02 H.IBE+02
Pu-242 . 4260E-05 46559 331,17 ).00E: 2.99E-02 B8E-02
Ra-226 2.2804E-1( 46559 £31.17 .00E+00 1.06E-07 212607
Ra-228 5.2713E-12 465.59 831.17 .00E+00 .45E-08 4.9ME-09
Ru-106 6.1160E-10 465.59 931.17 .00E+00 2.85E07 5.70e-07
Se-79 237T7E0S 465.59 931.17 D.0OE+00 5.76E-03 1.158-02
Sn-126 2.5210E-05 465.59 931.17 D.00E+00 A7E-02 2.356-02
Sr-90 .1667E-01 465.59 831.17 .00E+00 4.27E402 8.54FE+02
Tc-89 .8357E-04 46559 931.17 .00E +00 1.83E-01 3.86E-01
Th-229 12057E-10 465.59 931.17 .00E+00 .G1E-08 32607
Th-230 2.1043E-08 465.59 931.17 ,00E+00 ).80E-06 1.96E-05
Tn-232 5.2972E-12 465.59 .17 D.00E +00 2 ATE09 4.93E-09
TH208 TA74E-07 465.59 - 831.17 0.00E+00 14E-05 1.63E-04
U-232 4.7368E07 465.58 931.17 0.00E+00 221E-04 4.41E-04 Thermat Power
U-233 2.5097E-08 465.59 931.17 0.00E+00 1.17E-0S 2.34E-05 Nominal Meat - Bounding
U-234 §.0000E-05 465.59 831.17 0.00E+00 2.33E02 4.86E-02 * Output Heat Output
U-235 ~1.4489E-06 465.59 0.00 3.46E-03 2.78E-03 J.4GE-03 atts) - atts
U-236 7.56824E-06 465.59 931.17 0.00E+00 3.536-03 7.06E-03 1.07E+01 2.14E+01
U-238 2.6129E07 465.59 0.00 1.34E-03 1.22E-03 1.M4E-03 Total Totak
Y-90 9.1699E-01 465.59 831.17 0.00E+00 4.2TE+02 8546402 |
Other Radionuciides 8.25E+02 1.25E+03
. Template Selection S ry, Burnup S v, and Checks®
plato Belection Summary _______ ]
From SFD Used ~]Basis for P; Ditf
] LGHT WATER LIGHT WATER [ivis Tempiate was sed for the following rasons:
Fuet C4 ZIRC ZRC__ [Whis fust makchos on ol parameters excepl enrichment.
BOL N Constituents:| u 7] 1
BOL. Enrichment %: 28.57142857 [T 1
[Bumup Summary (AWa): - — : - - |Basis for bumup used in estimate:
From $FD Estl i |
[ { 465.508Nominal burnup cakculated Srom e heavy metal mass desiroyed.
Bounding:| 631.17}Bounding burmup assumed 1 bo twice aominal burmup.
[Checks PR T
Estimated Burmup/
Burnup Multiplier Given Estimated EOL HWGiven EOL MK
PEpTY : 2.38
Bounding:| 4.75] -
*Reactor core storage, shipping or other dite conficming that Iraciiation ceased for fusl.
*Total bumup for ot et clated with this st be divided by BOL heavy metal mass 1o get spacific bumup values (MWAMT).
DOE/SNF/REP-072 March 2003
Revision 0 Page D-53 of D-585
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Fuel Radionuclide Inventory Worksheet

3; Fud and Template Information ., .70 v Estimated
Fuel Name: BR-3 FUEL ‘Fusl decay start date: 1994 Canister usage:
SNF 1D #: 340 Estimates as of: 2030 18"x10°
Fuol Unks & Descr: 16 - ROD Tempiate: PWR (Light Waler, Zirc, 0 %0 5%, U) [ 0.12 ]
Heevy Metal Mass: BOLa7.536kg; EOL=7.064kg *Template Burnup{MWd): 61.92
ROD Storage Site: INEEL Tomplste BOL Heavy Metal Mass (MT): 0.00176911
Template Decay Time: 35 years
I1. Estimates. <. .- ¢ m Xn X b Ya Yo Gamma Sources
. - : Photon Totat
CUMWA From . Nominal Bounding Fusl initial Activity . Nominal Fual  Bounding Fuel Energy = Photons/sec
Radionuclide Template Fuol B“""“L MWd)® Bumup (MWdJ)® {Cl) tnventories(Cl) Inventories({C}) Group (bounding)
Ac-227 8.7758E-10 448.85 897.7¢ 0.00E+00 3.94E-07 7.88€-07 Avg. MeV -
Am-241 1.4352E-01 448.85 8927 0.00E+00 6.44E+0" 1.29E+02 0.0150 4B30E+13
Am-242m 2.8633E-04 448.85 897.7¢ 0.00E+00 1.29€-01 2.58E-01 0.0250 97406412
Am-243 6.2565E-04 448.85 897.7¢ 0.00E+00 2.81E-01 §.62E-01 0.0375 9.200E+12
Cc-14 4.7901E-05 448.85 897.7( 0.00E+00 2.15E-02 4.30E-02 0.0575 1.073E+13
CH38 8.0297E-07 448.85 897.7¢ 0.00E+00 3.60E-04 721E04 0.0650 5.405E412
Cm-243 2.5081E-04 448.85 897.70 0.00E+00 13E-01 2.95E-01 0.1250 37506412
Cm-244 4.9015E-02 448.85 897.70 0.00E+00 2.20E+01 4.40E+01 02250 4.634E+12
Co-60 2.5581E-03 448.35 897.70 0.00E+00 1.15€+00 2.30E+00 0.3750 1.993E+12
Cs-134 4.0536E-05 448.85 897.70 0.00E+00 1.82E-0R 3.64E-02 0.5750 4.635E¢13
Cs-135 1.4433E-05 448.85 897.70 0.00E+00 B.4BE-C3 1.30E-02 0.8500 84126411
Cs-137 1.3979E+00 448.85 897.70 0.00E+00 6.27E+02 1.25E+03 1.2500 6.250E+11
Eu-154 2.0203E-02 448.85 897.7( 0.00E+00 9.07E+00 1.81E+01 1.7500 1.836E+10
Eu-158 1.7684E-03 44885 B97.1¢ 0.00E+00 7.94E-01 1.59E400 2.2500 3.037E+08
Fe-55 4.3136E05 448.85 897.7! 0.00E+00 1.94E-02 A.87E-02 2.7500 6.223E+08
H3 2.0769E-02 448.85 897.7¢ 0.0CE+00 9.32€+00 1.86E+01 35000 6.407E+06
1-129 9.8288E-07 448,35 897.7( 0.00E+00 4.41E-04 8.82E-04 $.0000 2.739E+06
Kr-35 2.8214E-02 448.85 897.70 0.0CE+00 1.27E+01 2.53E+01 7.0000 3.1STE+04
Np-237 1.1218E-05 448.85 897.70 0.00E+00 5.04E-03 O1E-02 11.0000 3.626E403
Pa-23 1.3036E-08 448.85 897.70 0.00E+00 5.85E-07 1.17E08
Pb-210 .5078E-11 448.35 897.70 0.00E+00 3.82E-08 7.64E-08
Pm-147 .6531E-04 448.85 897.70 0.00E+00 1.64E-01 3.286-01
Puy-238 A564E-02 448.85 897.7¢ 0.00E+00 3.35E+01 6.69E
Pu-239 1.1623E-02 448.95 897.71 .00E+00 .22€+00 1.04E+
Pu-240 15132602 - 448.85 897.7¢ .00E+00 6.79E+00 1.36E+(
Pu-241 9.0036E-01 448.85 897.70 ).00E+00 4.04E+02 . 8.08E+02
Pu-242 6.4260E-05 448.35 897.7¢ 0.00E+00 2.88E-02 5.77€-02
Ra-226  2804E-10 448.85 897.7¢ 0.00E+00 1.02E-07 2.05E-07
Ra-228 2713E-12 448.85 897.70 0.00E+00 2.37€-00 4.73E-09
Ru-108 .1160E-10 448.86 807.70 0.00E+00 2.75E-07 5.49E-07
Se-79 2377E05 448.85 897.7¢ 0.00E+00 5.56E-03 1.11E-02
Sn-126 2.5210E-05 448.85 897.70 0.00E+00 L13E-02 2.26E-02
590 9.1667E-01 448.85 897.70 0.00E+00 4.11E+02 8.23E+02
Tc-39 3.9357E-04 448.85 897.70 0.00E+00 77E-01 3.53E-01
Th-229 1.2057E-10 448.85 897.7¢ 0.00E+00 5.41E-08 1.086-07
Th-230 2.1043E-08 448,85 897.70 0.00E+00 9.45E06 1.89E-06
Th-232 5.2072€-12 448.85 897.70 0.00E+00 2.38€-09 4.76E-00
TH208 1.7474E-07 448.85 897.70 0.00E+00 7.84E-05 1.57E-04
U-232 4.7368E-07 448.85 897.70 0.00E+00 2.13E-04 4.25E-D4 Thermal Powes
U-233 2 5097E-08 448.85 897.70 0.00E+00 1.13E-05 2.25E06 Nominal Heat . Bounding
U-234 5.0000€E-05 448.85 897.70 0.00E+00 224602 4.49E-02 Output .~ ' Heat Output
U-235 -1.4489€-08 44835 0.00 1.35E-03 6.98E-04 1.35€-03 {Watts) (Watts)
U-238 7.5824E-06 448.85 897.70 0.00E+00 3.40E-03 6.81E-03 1.03E+01 2.06E401
U238 -2.6129E-07 448.85 0.00 2.3%E-03 2.21E-03 2.32E-03 Total Total
Y-90 9.1639€-01 448.85 897.70 0.00E+00 4.12E402 8.23E+02
Other Radionucikies 6.03E+02 J21E+03
I11, Template Selection S vy, Burmup S ary, and Checks <3 2080
[Template Seiection Summary ;o R
From SFD Used |Basis for Parametor Differences:
Raactor M LIGHT WATER UGHTWATER _ [This Tempiate was used for the folowing rexsons:
Fuel Cladding:| ZIRC ZIRC fusl makches PWR Termplate on al but one p making PWRa i
BOL HM ‘ v u
BOL Enrichment %] 8.280254777 0108
[Bumup Summary (MWa)' ~ Basts for burnup used in estimate:
From SFD I Estimated [ :
Nominak| 293.90] 448.85{Nominal bumup calculated from the heavy metal mass desvoyed.
BSounding:| 318.51| 897.70{Bounding bumsp assumed % be twice nominal bumup.
Checks
Estimated Burnup/
Burnup Multiplier Given Bumup 54 Estimated EOL HMWGiven EOL HM
inat] 1.70 ! o
Bounding:| 3.40] 2.84)
'Reactor core storage, shipping or other date condirming that iradiation ceased for fuel.
*Total bumup for oll fusl with this must be divided by BOL heavy metal mase 1 get specific bumup values (MWJMT).
DOE/SNF/REP-078 March 2003
Revision 0 Page D-54 of D-585
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Fuel Radionuciide Inventory Worksheet
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1. Foil and Template Information , 5 Estimated
Fuel Name: BRP-B "Fuel decay sttt date: 1872 Canister usage:
SNFID#: 23 Estimates as of: 2030 Bare Fuel Transfer
Fuel Units & Descr: 2- 19 X 11 ROD ARRAY Template: PWR (Light Water, Zirc, 0 to 5%, U)
Heavy Metal Mass: BOL=262.681kg; EOL=250.073kg *Template Bumup(MWd): 6152
ROD Storage Site: INEEL Template BOL Heavy Metat Mass (MT): 0.00176911
Template Decay Time: S0 years
m . Ao X b ¥a Y Gamma Sources
: : . Photon Tota!
Cimwd From " Mominal Bounding Fuel jpiat Activity ~ Nominal Fuel  Bounding Fuel Energy  Photons/sec
Radionuctide . Template Fuel Burnup (MWd)® Burnup (MWd)® {C) Inventorles(Ci) inventories{Cl) | © Group (bounding)
Ac-227 1.0733E-08 11,900.37 23,980.74 0.00E+00 1.20E-05 2.57E-05 Avg. MeV
Am-241 1.4751E-01 11,990.37 23,980.74 .00E+00 77E+03 . 545 +03 0.0150 9.125E+14
Am-242m 2 6809E-04 11,990.37 23,980.74 .00E+00 321E+00 3.43E+00 0.0250 1.820E+14
Am-243 6.2484E-04 11,990.37 23.980.74 .00E+00 7.A9E+00 50E+01 0.0375 1.T23E+14
C-14 4.7820E-05 11,990.37 23.980.74 00E+00 5.73E-01 1SE+00 0.0575 2156E+14
Ch36 8.0297E-07 11,990.37 23,880.74 ).00E+00 3.63E-03 1.83E02 0.0850 1.007E+14
Cm-243 1,7426E-04 11,990.37 23,980.74 0.00E+00 2.09E+00 4.18E+00 0.1250 6.703E+13
Cm-244  7616E-02 1,950.37 23.880.74 0.00E+00 331E+02 6.82E€402 0.2250 8.£01E+13
Co-60 1 SE10E-04 1,890.37 23,880.74 .00E+00 4.27E+00 8.54E400 0.3750 37156413
Cs-134 2 6260E-07 1,000.37 23,980.74 .00E+00 3.15E-03 B.30E-03 05750 8.745E+14
Cs-135 A43IE-05 11,890.37 23,980.74 .00E+00 73E01 3.48E-01 0.8500 8.542E+12
Cs-137 : D.8870E-01 11,990.37 23.980.74 .00E+00 1.19E+04 2.37E+04 1.2500 5A435E412
Eu-154 €.0320E-03 11,990.37 23.980.74 0.00E+00 7236401 1.45E402 1.7500 2.390E+11
Eu-155 21770E-04 11,890.37 23,980.74 0.00E+00 2.61E+00 5.22E400 22500 3.928E+07
Fe55 7.8296E07 11,890.37 23,880.74 ).00E+0C 9.51E03 1.90E-02 27500 1.384€408
H3 8.8486E-03 11,890.37 23,680.74 ).00E+00 1.07E+02 2.15E+02 3.5000 9.877E+06
129 9.8288E-07 11,990.37 23,980.74 ).00E+00 1.18E-02 2.96E-02 5.0000 4.221E406
Kr-85 1.0707E-02 11,990.37 23,980.74 ).00E+00 1.28E+02 2576402 7.0000 4.863E+05
237 1.1827E-05 11,980.37 23,980.74 .00E +00 1.43E-01 2.86E-01 11.0000 5.584E404
Pa-231 A703E-09 11 37 23,880.74 .00E +00 76E05 3.63E-05 :
Pb-210 6828E-10 11,990.37 23,980.74 .00E+00 2.02€-06 4.04E-06
Pm-147 6.9606E-06 11.990.37 23,980.74 .00E+00 B.35E-02 67E-01
Pu-238 €.6263E-02 11,890.37 23,980.74 .00E+00 7.95E+02 S9E+03
Pu-239 1.1618E-02 11,990.37 23,9080.74 .00E+00 1.39E+02 2.79E402
Pu-240 1.5142E-02 11,990.37 23,880.74 ).0CE+00 B2E+02 3.63E+02
Pu-241 4.3766E-01 11,000.37 23.880.74 .00E+00 5.25E403 OSE+04
Pu-242 6.4260E-05 11,890.37 23,880.74 ).00E+00 7.71E-01 1.54E+00
Ra-226 L.8501E-10 11,850.37 23,960.74 .00E+00 4.62E-06 9.23E-06
Ra-228 . 2955E-12 1,890.37 23,880.74 ).00E+00 6.35E-08 27607
Ru-106 .0413E-14 11,990.37 23,980.74 .00E+00 2.45E-10 4.90E-10
Se-79 2376E-05 11,990.37 3,960.74 .00E+00 1.48E-01 2.97E01
n-126 2 5210E-05 11,900.37 23,960.74 .00E+00 3.02E-01 6.05E-01
r-90 €.4163€E-01 11,890.37 23,980.74 .0DE+00 7.69E+03 1.54E404
c-99 3.9357E-04 11,990.37 23,980.74 .00E+00 4.72E+00 9.44E+00
Th-229 1.5644E-10 11,990.37 23,980.74 ).00E+00 _B8E-06 . 75E-06
Th-230 2 -08 1,890.37 23,980.74 ).00E+00 3.35E-04 .71E-04
Th-232 §.3036E-12 1,990.37 23,080.74 ).00E+00 5. 36E-08 1.27€-07
208 5136E-07 1,890.37 23,580.74 ).00E+00 B1E03 3.63E-03
U232 4.1005E-07 11,690.37 23,880.74 0.00E+00 4.92E-08 9.83E-03 Thermal Power
U-233 2.5856E-08 11,990.37 23,980.74 0.00E+00 3.106-04 6.20E-04 Nominal Heat
U234 - 6.2665E-05 11,990.37 23,980.74 0.00E+00 B.31E-01 126E400 | - Output - Heat Output
U-235 -1.4487E-06 v 11,990.37 0.00 1.69E-02 0.00E+00 1.65E-02 _(Watts)_ - (Watts)
U-236 - 7.5888E-06 - 11.990.37 23,980.74 0.00E+00 9.10E02 1.82E-01 217E+02 4.34E+02
U-233 -2.6129E-07 11,990.37 0.00 8.57E-02 8.25E02 8.57E-02 Tota! Total
Y-80 6.4180E-01 11,890.37 23,880.74 0.00E+00 7.70E403 1.54E+04
Other Radionuctides .14E+04 2.29E+04
ﬁ?‘T";' e Selection S ¥, Burimp S
[Temp Selection S .
From SFD
R ! LIGHT WATER
Fuet Cladding] ZIRC
BOL KM Constit 1]
BOL Enrichment %: 2962
Burmup Summary (MWd)" -JBasis for bumup used in _.
From §FD | d .
Nominat:| 531089) $1,890.57}Nominal burnup calculated from the heavy meta! mass destroyed.
Bounding:| 5.318.51| 23.880.7: bumup assumied 10 be Wice aominal bumup.
[Checks
Estimated Burmup/ )
. Bumup Multiplier Given 8 Estimated EOL HIWGiven EOL HM
Nominat:| 1.30
Bounding:{ 261] - 451 .
'Reactor shuldown, core sto hipping or other date confirming $iat irradiation ceased for tuel.
*Sotal bumup for il feel with this work must be divided by BOL heavy meta! mass 1o get speckic bumup values (MWAMT).
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Fuel Radionuclide Inventory Worksheet . .
1 Fuel and Template Information: ;2502 Estimated

Fuel Name: 8RP-C *Fusl decay stast date: 1968 Canister usage:
SNFID#:2¢ Estimates as of: 2030 Bars Fuel Transfer
Fuel Units & Descr: 4 - 11 X 11 ROD ARRAY Template: PWR (Light Water, Zirc, 0 10 5%. U)
Heavy Motal Mass: BOL=468.948kg: EOL=459.844kg Template Burmup{MWd): s1.92
ROD Storage Site: INEEL Template BOL Heavy Metal Mass (MT): 0.00176011
— Template Decay Time: 50 years
Ik Estimates - <. " .. m Xe T Xy b Yo ' Yo . Gamma Sources
. Photon Total
cuMwd From Nominat Bounding Fuel itial Activity Nominal Fuet  Bounding Fusl Energy  Photons/sec
Radi 1ich T%lah Fuel Bumnup (def Bumup (MWd)* (cn_ In rles{Cl) ¢ _; {Ch) Group (boumlng)_
Ac-227 . 1.0733E-09 11,298.83 11,722.29 0.00E+00 1.21E-05 1.26E-05 Avg. Me¥
Am-241 1.4751E-01 11,298.83 11,722.29 0.00E+00 1.67E+03 .73E+03 0.0150 4.460E+14
Am-242m 2.6809E-04 11.298.83 11,722.29 0.00E+00 3.03E+00 3.14E+00 0.0250 8.939E+13
Am-243 6.2484E-04 11,298.83 11,722.29 D.00E+00 7.06E+00 7.32€+00 0.0375 8.423E+13
C-14 4.7820E-05 11,298.83 11,722.29 ).00E+00 5.40E-01 5.61E-01 0.0575 1.054E+14
CH38 8.0297E-07 11,298.83 11,722.29 .00E+00 9.07E-03 9.41E-03 0.0850 4.925E413
Cm-243 1.7426E-04 11,298.83 1,722.29 0.00E+00 1.97E+00 2.04E+00 0.1250 3276E413
Cm-244 .7616E-02 11,298.8¢ 11,722.20 0.00E+00 3126402 3.24E+02 02250 4.205E413
Co-60 .5610E-04 11,298.87 11,722.29 D.00E+00 4.02€+00 4.17E+00 03750 1816E+13
Cs-134 . 6260E-07 11,298.8! 11,722.29 .00E+00 2.97€-03 3.08E-03 0.5750 4276E+14
Cs-135 1.4433E-05 11,298.8¢ 11,722.29 .00E +00 1.63E-01 1.69E-01 0.8500 4.175E412
Cs-137 9.8870E-01 11,298.8: 11,722.29 0.00E+00 1.12€+04 1.16E+04 1.2500 2.657E412
Eu-154 . 5.0320E-03 11,208.8 11,722.29 0.00E+00 6.82E+01 7.07E+01 1.7500 1.168E+11
Eu-155 2.1770E-04 11,298.8¢ 11,722.28 ).00E+00 2.46E+00 2.55E400 22500 1.920E+07
Fe-55 7.9296E-07 11,298.87 11,722.20 .00E +00 B.96E-03 9.30E-03 27500 6.767E+07
H3 B.9486E-03 11,298.8 11,722.29 0.00E+00 1.01E+02 1.05E+02 3.5000 4.828E€+08
1-129 9.8288E-07 11,298.83 11,722.28 0.00E+00 1.11E-02 1.15E-02 5.0000 2.064E+08
Kr-85 1.0707E-02 11,298.83 11,722.29 0.00E+00 1.29E+02 1.26E+02 7.0000 2377408
Np-237 1927E-05 11,298.83 1,722.29 0.00E+00 1.35E-01 1.40E-01 11.0000 2.730E+04
Pa-231 _4703E-08 11,298.83 1,722.29 0.00E+00 1.66E-05 1.72E-05
Pb-210 1.6828E-10 11,298.83 1,722.29 0.00E+00 1.90E-08 1.97€-08
Pm-147 6.9606E-06 11,298.83 11,722.29 0.00E+00 7.86E-02 8.16E-02 .
Pu-238 6.6263E-02 11,298.83 11,722.29 0.00E+00 7.49E+02 7.77E+02
Pu-239 1.1618E-02 11,293.83 11,722.29 0.00E+00 1.31E+02 1.36E+02
Pu-240 1.5142E-02 11,298.83 11,722.29 0.00E+00 1.71E+02 1.78E+02
Pu-241 4.3766E-01 11,298.83 11,722.29 0.00E+00 4.95E+03 5.13E+03
Pu-242 6.4260E-05 11,298.83 11,722.29 0.00E+00 7.26E-01 7.53E-01
Ra-226 3.8501E-10 298.83 11,722.29 ).00E +00 4.35E-08 451E-08
Ra-228 5.2955E-12 11,208.83 1,722.29 00E +00 5.08E-08 6.21E-08
Ru-106 2.0413E-14 11,298.83 1,722.29 .00E+00 2.31E-10 2.39E-10
Se-79 1.2376E-05 11,298.83 1,722.29 0.00E+00 1.40E-0 45E-0
Sn-126 2. S210E-05 11,298.83 1,722.29 0.00E+00 2.85E-01 2.96E-0
Se-90 4163E-01 11,298.8¢ 11,722.29 0.00E+00 7.25E403 7.52E+03
Tc-99 3.8357E-04 11,298.8: 11,722.29 .00E+00 4.45E+00 4.61E+00
Th-229 _S644E-10 11,298.83 11,722.29 ).00E+00 1.77€-08 1.83E-08
Th-230 2.7972E-08 11,298.8¢ 11,722.29 0.00E+00 3.16E-04 3.2BE-04
Th-232 5.3036E-12 11.298.8 11,722.29 0.00E+00 5.99E-08 6.226-08
TH208 1.5136E-07 11,298.8 11,722.29 0.00E+00 1.71E-03 T7EO3
U-232 4.1005E-07 11,288.83 11,722.28 0.00E+00 463603 4B1E03 Thermal Powsr
U-233 2.5856E-08 11,298.83 11,722.29 0.00E+00 2.92E-04 3.03E-04 Nowminal Heat . Bounding
U-234 5.2665E-05 11,298.83 11,722.29 0.00E+00 5.95E-01 6.47E-01 Output Heat Output
U-235 -1.4487E-08 11,238.83 0.00 3.67E-02 2.04E-02 3.67€-02 (Watts) {Watts) -
U-236 7.5888E-08 11,298.83 1,722.29 0.00E+00 8.57E-02 B90E-02 | 204E+02 212E402
U-238 -2 6120E-07 11,298.83 0.00 1.52E-01 - 1.49E-01 1.52E-01 Total Total
Y-90 6.4180E-01 11,298.83 11,722.29 0.00E+00 7.25E+03 7.52E+03
Other Radionuciides 1.08E+04 1.12E+04

J1L, Template Scléction S v, Burnup Summary, and Checks”

[Template Selection Summary J |
From SFD Used |Basis for Parameter Differences:
Reactor b LIGHT WATER LIGHT WATER
Fuel Cladding ZIRC ZIRC
BOL HM Constit y v
BOL %:] 3.628 [T
{Burnup Summary (MWa)' . |Basis for bumnup used in estimats:
From SFD 1 Estimated 1
inak:} 11.298.83] 8,657.09h up taken directly from SFD {comverted to MW).
Bouding:| 11.722.29] 17.314.19]Bounding bumup taken directly krom SFD (convertad 1o MW).
Checks
Estimated Bumup/
Burnup Muttiplier Given Bumup Estimated EOL HWGiven EOL HM
Nominat] 059 077
Bounding: o] 9
‘Reactor core storage, shipping of olher dale confinning that kradiation ceased for fuel.

Total bumup for all fuel associated with this workshest must be divided by BOL heavy metal mass 10 get specific bumup valuss (MWAMT).
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Fuel Radiohuclide Inventory Worksheet

£ Foet and Tomptate Tnformaion .

Estimated

Fuel Name: BRP-D1 “Fuel decay start date: 1968 Canister usage:
SNFIO8: 25 Estimates as of: 2030 Bare Fuel Transfer
Fuel Units & Descr: 4 -9 X 8 ROD ARRAY Temptate: PWR (Light Waler, Zirc, 0 1o 5%, U)
Heavy Metal fass: BOL=548282kg; EOL=508.336kg Plempiate Burnup(Mwd): 5192
ROD Storage SRe: INEEL Template BOL Heavy Metal Mass (MT): 000176911
- . Template Decay Thine: 50 years
31, Estimates " m Xa Xy b Yo » Gamma Sources
. . : . : - - . B - Photon Total
. . " CYMWd From Nomina! Bounding Fuel initial Activity ~ Mominal Fue! ~ Bounding Fuet Energy ' Photons/sec
Radionuclide Tempiate ~ Fuel Burnup (MWd)" Bumup MWa)* {C) - lnventories{Ci) - ries(Ci) § ~Group " (bounding)
Ac-227 1.0733E-09 - 37,986.38 75,972.75 0.00E+00 4.08E-05 8.15E-05 Avg. MeV
Am-241 1.4751E-01 37,986.38 75,972.75 0.00E+00 5.60E+03 1.12E+04 0.0150 2891E+15
Am-242m 2.6800E-04 37,986.38 75.972.7¢ 0.00E+00 1.02E+01 2.04E+01 0.0250 5.793E+14
Am-243 6.2484E-04 37.986.38 75.872.75 0.00E+00 2.37E40 4.75E+01 00375 5.A59E+14
C-14 4.7820E-05 37,986.38 75.972.75 D.00E+00 1.82E+00 3.63E400 0.0575 8.831E+14
C+36 8.0297E-07 - 37,986.38 75,972.75 0.00E+00 3.05E-02 B.10E-02 0.0850 3192414
Ccm-243 1.7426E-04 37,886.38 75.972.75 0.00E+00 8.62E+00 L32E+01 0.1250 2.123E+14
Cm244 2.7616E-02 37,886.38 75,972.75 ).00E+00 05E+03 2.10E+03 0.2260 2.725E+14
Co-60 35610604 37,986.38 75.872.7¢ .00E +00 1.35E+01 2.71E+01 0.3750 SA7TE+14
Cs-134 2.6260E-07 37,986.38 75.872.75 ).00E+00 3.88E-03 2.00E-02 05750 - 2771E415
Cs-135 MA3IEDS 37.986.38 . 75,972.75 ).00E+00 5.48E-01 1.10E+00 08500 2.706E413
Cs-137 .8870E-01 37,986.38 75.972.75 0.00E+00 .76E+04 751E+04 1.2500 1.722E413
Eu-154 .0320E-03 37,986.38 75.872.75 .00E+00  20E+02 4 58E+02 1.7500 75T1E+11
Eu-155 1770E-04 37,986.38 75.972.75 ).00E+00 .27E+00 1.65E+01 22500 1.244E+08
Fe-55 7.9296E-07 37,986.38 75.972.75 0.00E+00 3.01E02 6.02E-02 2.7500 4.386E+08
H-3 3.9486E-03 37.986.38 75,972.75 0.00E+00 3.40E+02 6.80E+02 3.5000 3.129E407
-129 ).8283E-07 37,886.38 75,972.75 ).00E+00 Q73E-02 7ATE-D2 £.0000 1.337E+07
1u-85 1.0707E-02 37,986.38 75.972.75 ).00E+00 4.07E+02 8.13E+02 7.0000 1.540E+06
Np-237 1.1827E-05 37,986.38 75.972.75 0.00E+00 4.53E-01 9.06E-01 11,0000 1.769E+05
Pa-231 1.4703€09 37,986.38 75,972.75 0.00E+00 SOE-05 1.12E-04
PO-210 1.6828E-10 17.986.38 75,972.75 ).0CE+00 3.39E-06 .28E-05
Pm-147 6.9606E-06 7,986.38 75,872.75 ).00E+00 2.64E-01 5.29E-01
Pu-238 6.6263E-02 37,986.38 75.972.75 ).00E+00 2.52E403 .03E+03
Pu-239 1618E-02 37,886.38 75,972, .00E+00 4.41E+02 .B3E+02
Pu-240 1.5142E-02 37,886.38 759872.75 0.00E400 5. 75E+402 1.15E403
Pu-241 4.3766E-01 37,886.38 75,972.75 D.00E +00 .66E+04 3.336+404
Pu-242 - 6.4260E-05 37,886.38 75.872.75 ).00E+00 2.44E400 4.88E400
Ra-226 3.8501E-10 37,986.38 75.872.75 ).00E+00 1.46E-05 2.93E-05
Ra-228 .2055E-12 - 37,886.38 75,972.75 0.00E+00 2.01E07 4.02E-07
Ru-106 2.0413E-14 37,986.38 75972.75 0.00E+00 7.75E-10 1.55E-08
Se-79 1.2376E-05 37,986.38 76,972.75 0.00E+00 4.70E-01 9.40E-01
Sn-126 2.5210E-05 37.986.38 75,872.75 0.00E+00 B.58E-01 1.82E+00
Sr-90 6.4163E-01 37,956.38 75,972.75 0.00E+00 2.44E+04 4.87E+04
Tc-99 3.9357E-04 37.886.38 75.972.75 .00E+00 ~1.50E+01 2.99E+01
Th-229 5644E-10 37.886.38 75.872.75 L.00E+00 5.84E-06 1.19E-05
Th-230 2.7972E-08 87,986.38 75.872.75 .00E+00 1.06E-03 ‘2.93E-03
Th-222 5.3036E-12 37,986.38 75,872.75 .00E+00 -2.01E07 - 4.03E-07
T+208 S136E-07 37,986.38 75,872.75 0.00E+00 5.75E-03 115E-G2 _
U-232 4.1005E07 37,986.38 75,972.75 0.00E+00 1.56E-02 312E-02 Yhermal Power
U-233 2.5856E-08 37,986.38 75,872.75 0.00E+00 9.82E-04 1.96E03 Nominal Heat ' Bounding
U-234 5.2665E-05 37,986.38 75,972.75 0.00E+00 2.00E+00 4.00E+00 “Qutput * Heat Output
U235 -1.4487E-06 7,986.38 0.00 340E-02 0.00E+00 3.40E-02 (Watts) ~ (Watts)
U-236 7.5883E-06 37.986.38 75.972.75 0.00E+00 2.88E-01 5.77E-01 6.87E+02 1.37E+03
U-238 -2.6129607 37.986.38 0.00 1.79E-01 1.69E-01 1.79E-01 Total Total
Y-80 6.4180E-01 37,886.38 75.972.75 0.00E+00 2.44E404 4.88E+04
Other Radionuclides 3.62E+04 7.24E+04
1L Template Sclection S: ¥, Burnup Summary, and Checks -0 .50
Tempials Seloction Y - I
From SFD Used s for Parameter Differences:
Reactor Moderator;| LIGHT WATER LIGHT WATER
Fuel Cladding:| 2ZIRC 2IRC
BOL HM Constit u 1)
BOL €; %] 2873 [
Bumup Summary (MWd)" . ... . ..:|Basisfor p used in
From $FD Estimated |
Nominat:] 900.83) 37,966.38INominal bumup calculaied from $io heavy metal mass destroped.
Bounding:| 926.80 75.972.75{50unding burmup assumed 10 be tice nominal bumup.
Estimsted Burnup/
Surnup Multiplier Given Burnup Estimated EOL HWGiven EOL HIX
Nominat:{ 198 17 [ 107]
Bounding:| 3.96] 8199
TReactor core storage, of other date confutning that iradiation ceased for fuel.
*Total bumup for alt fuel d with this must be divided by BOL heavy meta) mass 10 get spscific burmup valkues (MWAMT),
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Fuel Badionuclide Inventory Worksheet

1, Fuel and Template Information; ;o0

Estimated
Fuel Hame: BRP-D2 "Fusl decay start date: 1968 Canister usage:
SNFID#: 28 Estimates as of: 2030 Bare Fuel Transfer
Fuel Units & Descr: 2- 7 X 7 ROD ARRAY Tempiste: PWR (Light Water, Zirc, 010 5%, U)
Heavy Metal Mass: BOL=233.5833; EOL=217.008kg *Template Bumup(MWd): 6192
ROD Storage Site: INEEL Template BOL Heavy Metal Mass (MT): 0.00176911
. ‘Template Decay Time: 50 years
IL Estimates = ;[ i m Ay Xy b Y Yo Gamma Sources
- . . ) Photon Total
CLUMWd From ©. Nominal.-.  BoundingFusl initial Activity NominalFuel BoundingFuel | Energy  Photonsisec
Radi fide Tempiate Fuel Burnup (MWd)' Burnup (MWd)* (cn I tles(Cl) & ries(Ci) Group {bounding)
Ac-227 1.0733E-09 15,685.20 1,370.4 0.00E+00 1.68E-05 3.37E-05 Avg. MeV -
Am-241 1.4751E-01 15,686.20 1,370.4 0.00E+00 2.31E+03 4.83E+03 0.0150 1.194E+15
Am-242m 2.6809E-04 15,685.20 31,370.41 D.00E+00 4.21E+00 8.41E+00 0.0250 2.392€414
Am-243 6.2484E-04 15,685.20 31,370.4 0.00E+00 9.80E+00 1.96E+01 0.0375 2.254E414
C-14 4.7820E-05 15,685.20 31,370.41 0.00E+00 7.50E-01 1.50E+00 0.0578 2.821E414
CH38 . 8.0297E-07 15,685.20 31,370.41 0.00E+00 1.26E-02 252602 0.0850 1.31ZE+14
Ccm-243 1.7426E-04 15,685.20 1,370.41 0.00E+00 2.73E+00 5.47E+00 0.1250 8.763E+13
Cm-244 .7616E-02 15.685.20 1,370.41 0.00E+00 4.33E+02 8.66E+02 0.2250 1.125E+14
Co-60 .5610E-04 15,685.20 31.370.41 0.00E+00 5.59E400 1.12E+01 0.3750 4.860E+13
Cs-134 2.6260E-07 15,685.20 31,370.41 0.00E+00 4.12E-03 8.24E-03 0.5750 1.144E415
Cs-135 .4433E-05 15,685.20 31,370.49 0.00E+00 2.26E-01 4.53E-01 0.8500 1.117E613
Cs-137 9.8870E-01 15,685.20 31,370.43 0.00E+00 S5E+04 3.10E+04 1.2500 T.110E412
Eu-154 .0320E-03 15.685.20 31,3704 0.00E+00 .46E+01 B9E+02 1.7500 S126E411
€u-155 1770604 15,685.20 31,370.4 D.00E+00 341E+00 6.83E+00 22500 5.138E+07
Fe-55 .9296E-07 15,685.20 31,370.4 D.00E+00 1.24E-02 2.49E-02 2.7500 1.811E+08
H3 8.5486E-03 5,685.20 31,370.4 ).00E+00 1.40E+02 2.81E+02 3.5000 1.292E+07
129 9.8288E-07 5,685.20 31,370.41 ).00E+00 1.54E02 3.08E-02 5.0000 §.522€+08
Kr-85 1.0707E-02 15,685.20 31,370.41 0.00E+00 1.68E+02 3.36E+02 7.0000 6.351E+05
Np-237 - 1.1327€05 15,685.20 31,370.41 0.00E+00 1.87E-00 3.74E-01 11.0000 7304E+08
Pa-231 1.4703€-09 15,685.20 ,370.41 0.00E+00 2.31E-05 4.61€E-08
PD-210 1.6828E-10 15,68520 1,370.4 ).00E+00 2.64E-08 5.28E-08
Pm-147 6.9606E-08 15,685.20 1,370.41 ).00E+00 .09E-01 2.18E-01
Pu-238 6.6263E-02 15,68520 31,370.41 .00E+00 04E+03 .0SE+03
Pu-239 1618E-02 15,68520 31,370.41 .00E+00 .82E+02 3.64E+02
Pu-240 15142E02 15,686.20 31,370.41 ).00E+00 . 2.38E+02 4.75E+02
Pu-241 4.3766E-0Y 15,685.20 31,370 4 ).00E+00 6.86E+03 1.37E+04
Pu-242 . 8.4260E-05 5,685.20 31,370.4 .00E+00 1.01E+00 2.02E+00
Ra-226 3.8501E-10 5,685.20 31,370.4 0.00E+00 8.04E-06 21E-05
Ra-228 5.2955E-12 15,685.20 1,370.41 0.00E+00 8.31E-08 .66E-07
Ru-106 2.0413E-14 15.685.20 1,370.41 0.00E+00 3.20E-10 3 40E-10
Se-79 1.2376E-05 15,635.20 1,370.41 0.00E+00 1.84E-01 3.85E-01
Sn-128 2.5S2106-05 15,685.20 1,370.41 0.00E+00 3.95E-01 7.91E-01
Sr-90 3.4163E-01 15,685.20 1.370.41 ).00E+00 1.01E+04 2.01E+04
Tc-98 3. 9357E-04 15,685.20 1,370.41 ).00E+00 6.17E+00 1.23E+01
Th-229 1.5644E-10 15.685.20 31,370.49 0.00E+00 2.45E-08 4.91E-08
Th-230 2.7972E-08 15,685.20 31,370.49 0.00E+00 A.39E-04 8.77E-04
Th-232 5.3036E-12 15,685.20 31,370.41 0.00E+00 8.32E-08 1.66E-07
T-208 1.5136E-07 15,685.20 31,370.41 0.00E+00 237€E03 4.75E-03
U232 4.1005E07 15,685.20 31,370.41 ~0.00E+00 6.43€-03 1.29€-02 Thermal Powes
U-233 2.5856E-08 5,685.20 31,370.41 0.00E+00 4.06E-04 8.11E-04 __ INominal Heat . Bounding
U-234 5.2665E-05 5,685.20 31,370.41 0.00E+00 8.26E-01 1.65E+00 " Output . Heat Output
U-235 -1.4487E-06 5,685.20 0.00 1.426-02 0.00E+00 1.42E-02 _{Watts) -~ (Watts)
U-236 7.5838E-08 15,685.20 31,370.41 0.00E+00 - 1.19E-01 2.38E-01 2.84E+02 8.87E+02
U-238 -2.6129E-07 15,635.20 0.00 7.63E-02 7.226-02 7.63E-02 Total Total
¥-90 6.4180E-01 15,685.20 31,370.41 0.00E+00 1.01E+04 2.01E+04
Other Radionuciides 1.49E+04 2.99E+04
. T 3. Ralmrtioms ’;n (A T e A
[Tempiate Selection Summary — -
From SFD Usad |Basis for Parameter Diffi
Reactor M LIGHT WATER LIGHT WATER
Fuel ZIRC ZRC
BOL HM Constit u U
BOL nt %:] 2811 05
|Burnup Summary (MWd)' _ |Basis for burnup used in estimate:
From SFD oy
| 1.061.91 15,685 20]Nominal bumup calculzied from the hoavy metal mase desvoyed.
Bounding:| 1,841.48 31.370.41 burmup assumed ¥ bi e nominal burmup.
Checks
Estimated Burnup/
Bumup Muttiplier Given Burnup Estimated EOL HWGiven EOL HM
N 1. 14.77] . [ 107
Boundingy sﬁ 19.14
"Reactor core J, storage, shipping or other date confirming that imadiation ceased for ksal.
Total burmup for all fuel assoclated with this worksheet must be divided by BOL heavy metal mass 10 get Specilic bumup values (MWAI/MT).
DOE/SNF/REP-078 March 2003
Revision 0 Page D-58 ot D-585




- &

(-

"lj

-

: Fuel Radionuclide inventory Worksheet . ;
L Foel and Tenmplate Information. ;0 5x, Estimated

Fuel Name: BRP-E "Fuel decay Mart date: 1972 Canister usage:
SNFID¥: 27 Estimates a8 of: 2030 Bare Fuel Transfer
Fuel Unks & Dascr: 18 - 9 X9 ROD ARRAY Template: PWR (Light Water, 2irc, 0% 5%, U) C—1
Heavy Metal Mass: BOL=2443.466kg; EOL=2420.588kg Temptate Burnup(MWd): 8192
ROD Storage Site: INEEL Temptate BOL Heavy Metal Mass (MT): 0.00178911
— . Template Decay Time: 50 years
4L Estimates .~ - m - Xn Xy b [ Y Gamma Sources
. . - . Photon . .. Total
©  CMMWdFrom - . ‘Nominal Bounding Fuel jnjtial Activity ~ NominalFuel  BoundingFuel.| Energy  Photons/sec
Radionuchide Yemplate __ Fuel Bumnup (MWd)* Burnup MW" _ (CD) nventories(Ct) ries(C) § Group _ (bounding)
Ac-227 1.0733E-09 29,160.32 33,700.28 0.00£+00 313605 3.62E-05 Avg. MeV
Am-241 1.4751E-01 29,160.32 33,700.28 0.00E+00 4.30E+03 4.97E+03 0.0150 1282E415
Am-242m 2.6809E-04 29,160.32 33,700.28 0.00E+00 782E+00 9.03E+00 0.0250 2570E414
Am-243 6.2484E-04 20,160.32 33,700.28 0.00E+00 1.82E+01 2.11E+01 0.0375 2421E414
C-14 4.7820E-05 29,160.32 33,700.28 0.00E+00 1.39E+00 1.61E+00 0.0575 3.000E+414
CH36 8.0297E-07 29,160.32 33,700.28 0.00E+00 2.34E-02 2.71E-02 0.0850 1.416E+14
Cm-243 1.7426E04 29,160.32 33,700.28 .00E+00 5.08E+00 §.87E+00 0.1250 9419E413
Cm-244 2.7616E-02 29,160.32 33,700.28 ).00E+00 8.05E402 931E+02 .} 02250 1200414
Co-60 3.5610E-04 29,160.32 33,700.28 0.00E+00 O4E+01 1.20E+01 0.3750 5.220E413
Cs-134 2 6260E 07 29,160.32 33,700.28 .00E+00 7.66E-03 8.85E-03 05750 1.229E415
Cs-135 1.4433E-05 29,160.32 33,700.28 0.00E+00 4.29E-01 4.86E0Y 0.8500 12006413
Cs137 9.8870E-01 29,160.32 33,700.28 0.00E+00 2.BBE+04 3.33E+04 12500 7.838E+12
Eu-154 6.0320E-03 29,160.32 33,700.28 0.00E+00 1.76E+02 2.03E+02 1.7500 3358E411
Eu-155 2.1770E-04 29,160.32 33,700.28 0.00E+00 6.35E+00 734E+00 2.2500 §.520E+07
Fe55 7.9296E-07 29,160.32 33,700.28 ).00E+00 2 31E-02 2.67€-02 2.7500 1.945E+08
H-3 8.8486E-03 29,160.32 33,700.28 D.00E+00 2.61E+02 3.02E+02 3.5000 1.382E407
-129 9.8288E-07 29,160.32 33,700.28 .00E+00 2. 87E-02 33ER 5.0000 6.933€ 406
Kr-85 1.0707E02 29,160.32 33,700.28 D.00E+00 3.12E+02 3.61E+02 7.0000 S.835E405
Np-237 1.1827E-05 29,160.32 33,700.28 0.00E+00 3.48E-01 4.02E-01 11.0000 7.849E+04
Pa-231 _4703E-09 29,160.32 13,700.28 D.00E+00 429E-05 4.95E05 h
PD-210 1.6828E-10 29,160.32 13,700.28 0.00E+00 4.91E-06 5.67E-06
Pm-147 6.9606E-06 29,160.32 33,700.28 .0DE +00 2.03E-01 2.35E-01
Pu-238 6.6263E02 29.160.32 33,700.28 .00E+00 1.93E403 2.236+03
Fu-239 1.1618E-02 29,160.32 33,700.28 ).00E +00 3.39E402 3.92E 2
Pu-240 1.5142E-02 29,160.32 33,700.28 .00E +00 442E+(2 5.10E+02
Pu-241 4.3766E-01 29,160.32 33,700.28 0.00E+00 1.28E404 1.A7E+04
Pu-242 6.4260E-05 29,160.32 33,700.28 0.00E+00 1.67E+00 2.17E+00
Ra-226 3.8501E-10 29,160.32 33,700.28 0.00E+00 12E-05 .30E-05
Ra-228 5.2955E-12 29,160.32 33,700.28 0.00E+00 1,54E-07 TGE-07
Ru-106 2.0413E-14 29,160.32 33,700.28 .00E +00 .85E-10 6.88E-10
Se-79 1.2376E05 29,160.32 33,700.28 ).00E+00 3.61E-01 4.17E-01
5n-126 2.5210E-05 29,160.32 33,700.28 ) 00E+00 7.35E-01 850E-01 |
Sr-90 6.4163E-01 29,160.32 33,700.28 0.00E+00 1.87E+04 2.16E+04
Tc-99 3.9357E-04 29,160.32 83,700.28 0.00E+00 1.15E401 1.33E+01
Th-229 5644E-10 29,160.32 33,700.28 0.00E+00 4.56E-06 6.27£-06
Th-230 2.79726-08 29,160.32 33,700.28 .00E +00 8.16E-04 9.43E-04
Th232 5.3036E-12 20,160.32 33,700.28 ).00E+00 1.55E-07 79E07
208 1.51366-07 29,160.32 33,700.28 ).00E+00 4.41E-03 ~ 5.10E-03 -
U232 T _41005E-07 29,160.32 33,700.28 0.00E+00 1.20E-02 1.38E-02 Thermal Power
U-233 2.5856E-08 29,160.32 33,700.28 0.00€+00 7.54E04 8.71E-04 __ [Mominal Heat . B g
U2 5.2665E-05 29,160.32 33,700.28 0.00E+00 1.54E+00 1.77E400 Cutput " | Heat Output
U235 -1.4487E-06 29,160.32 0.00 1.58E-01 1.16E-01 1.58E01 S (Watts) -~ (Watts)
U-236 7.5888E-06 29.160.32 33,700.28 0.00E+00 221E-01 2.56E-01 82TEH02 S.10E+02
U238 2612907 29,160.32 0.00 7.97E-01 7.89E-01 7.97E-01 Total Total
¥-90 6.4180E-01 29,160.32 33,700.28 0.00E+00 1.87E+04 2.16E+04
Other Rac 2.78E+04 321E+04
T, Template Belection S. v, Bormop Sonumary, and Checks mf;» LB
Frempiate Select oy —
From 870 Used IBasis for P Diffe
R $od LIGHT WATER LIGHT WATER
Fuel Clackd ZIRC ZRC
BOL HM Constit u v
BOL Enrichment %:| 2995 LLX3
Burnup Summary (MWd)* ] - . |Basis for burnup used in
From SFD 1 Estimated ¥ .
Nominat:| 29.160.32] 21.755.90}Nominal bumup Wsken directly from SFD {comverted to MWd).
Sounding:] 33.70028] 43.511.79]Bounding bumup taken directly from SFD (converted 10 MW).
Estimated Burnup!
Burnup Multiplier Given Bumup Estimated EOL HM/Given EOL Hit
Nominet 034 0. [ iod
Bounding:| 0.39 - 1.29{

"Reactor core storage. shipping or other date confirming W!hat ivadiation ceased for fuel,
otal bumup for el fuel ck with this hest must be divided by BOL heavy metal mass 10 get specific bumup values (MWJMT).
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Fuel Radionuclide Inventory Worksheet .
4 Fued and Temiplate Information .o 052 Estimated

Fusl Name: BRP-EG "Fuel decay start date: 1879 Canister usage:
SNEID #: 28 Estimates aa of: 2030 Bare Fuol Transfor
Fuel Unlts & Descr: 33- 9 X 9 ROD ARRAY Template: PWR (Light Waser, Zirc, 010 5%, U)
Heavy Motal Mass: BOL=4566.956kg; EOL=4419.278kg Nemplats Bunup{MWd)y: s1.2
ROD Storage Site: INEEL Template BOL Heavy Metal Mase (MT): 0.00178911
Tempiate Dacay Time: 50 ysars
m X Xo b ¥ ¥n Gamma Sources
: ’ Photon Total
CUMWd From i . Nominal . Bounding Fus! initia) Activity - Nominal Fuel ~Bounding Fuel Energy Photons/sec
Radionuchide Template _ Fuel Burnup (MWd)® Burnup Mwd)' ©) Iventories(Cl) ries(Cl) | ' Group __ (bounding)
Ac-227 1.0733E-09 40,435.08 280,870.16 0.00E+00 1.51E-04 3.01E-04 Avg. MeV
Am-241 1.4751E-01 140,435.08 280,870. 0.00E+00 2.07E+04 4.14E+04 0.0150 1.069E+18
Am-242m 2.6809E-04 140,435.08 280,870.1 0.00E+00 3.76E+01 7.53E+01 0.0250 2142E415
Am-243 6.2484E-04 140,435.08 280,870.1¢ 0.00E+00 8.77E+01 1.75E+02 0.0375 2.018E+15
C-14 4.7820E-05 140,435.08 280,870.1 0.00E+00 6.72E400 1.34E+01 0.0575 2.525E+15
Cc36 8.0297E-07 140,435.08 280,870.1 0.00E+00 1.13E-01 2.26E-01 0.0850 1.130E+15
Cmr243 1.7426E-04 140,435.08 280,870.1 0.00E+00 2.45E+01 4.89E+01 0.1250 7850E+14
Cm-244 2.7616E-02 140,435.08 280,870.1 0.00E+00 3.88E+03 7.76E+03 0.2250 1.007E+15
Co-60 J.5610E-04 140,435.08 280,870.1 D.00E+00 5.00E+01 1.00E+02 0.3750 4.351E+14
Cs-134 2.6260E-07 140,436.08 260,870.1¢ D,00E+00 3.69E-02 7.38E02 0.5750 1.025E416
Cs-135 1.4433E-06 140,435.08 280,870.1 0.00E+00 2.03E+00 4.05E+00 0.8500 1.000E+14
Cs-137 9.8870E-01 140,435.08 280,870.1 0.00E+00 39E+06 2.78E+05 1.2500 8.366E413
Eu-154 6.0320E-03 140,435.08 280,870, 0.00E+00 8.47E+02 1.69E+03 1.7500 2.799E+12
Eu-155 2A770E-04 140.435.08 - 280,870, 0.00E+00 3.06E+01 8.11E+01 2.2500 4.600E+08
Fe-55 7.9296E-07 40,435.08 280,870. 0.00E+00 1.11E-01 2.23E-01 2.7500 1.621E+09
H3 3.9486E-03 40,435.08 230,870. * 0.00E+00 1.26E+03 2.51E+03 3.5000 1.157E+08
+129 ).8288E-07 40,435.08 280,870.1 0.00E+00 1.38E-01 2.76E-01 5.0000 49H4E+07
Kr-85 O707E-Q2 140,435.08 280,870.1 0.00E+00 1.50E+03 ).01E+03 7.0000 5.695E+08
Np-237 1927E-05 140,435.08 280,870.1 0.00E+00 1.67E+00 3.35E+00 1.0000 6.540E+05
Pa-231 1.4703E-09 140,435.08 280,870.1 0.00E+00 2.06E-04 4.13E-04
Pb-210 6828E-10 140,435.08 280,870. 0.00E+00 2.36E-05 4.73E-05
Pm-147 6.9606E-08 140,435.08 280,870. 0.00E+00 D.78E-01 1.96E+00
Pu-238 6.6263E-02 140,435.08 280,870. .00E+00 9.31E+03 .86E+04
Pu-239 .1618E-02 140,435.08 280,870.1 .00E+00 G3E+03 3.26E+03
Pu-240 1.5142E-02 140,435.08 280,870.16 .00E+00 2.13E+08 4.25E+03
Pu-241 4.3766E-01 140,435.08 280,870.1€ 0.00E+00 6.15E404 1.23E+05
Pu-242 6.4260E-05 140,435.08 280,870.1€ 0.00E+00 9.02E+00 1.80E+0
Ra-226 3.8501E-1( 140,435.08 280,870, 0.00E+00 5.41E-05 1.08E-04
Ra-228 5.2955E-12 140,435.08 280,870. 0.00E+00 7.44E-07 1.49E-08
Ru-108 2.0413E-14 140,435.08 280,870.1 ).0GE+00 2.87E-08 5.73E-09
Se-79 2376E-05 140,435.08 280,870.1¢ 00E+00 1.74E+00 3.48E+00
Sn-126 2.5210€-05 140,435.08 280,870.1¢ ).00E+00 3.54E+00 7.08E+00
Sr-90 3 4163E-01 140,435.08 280,870.1€ ).00€+00 9.01E+04 1.80E+05
Tc-99 3.9357E-04 140,435.08 580,870.16€ 0.00E+00 5.53E+01 1.11E+02
Th-229 1.5644E-10 140,435.08 280,870.1 0.00E+00 2.20E05 4.39E-05
Th-230 2.7972E-08 140,435.08 280,870. 0.00E+00 3.93E-03 7.86E-03
Th-232 5.3036E-12 140,435.08 280,870. 0.00E+00 7.45E-07 1.49E-08
TH208 1.5136E-07 140,435.08 280,870.1€ 0.00E+00 2.13€-02 4.25E-02
U-232 4.1005€-07 140,435.08 280,870.16 0.00E+00 5.76E-02 1.15E-01 - Thermal Power
U-233 2.5856E-08 140,435.08 280,870.16 0.00E+00 3.63E-03 7.26E-03 Nominal Heat Bounding
U-234 5.2665E-05 140,435.08 280,870.18 0.00E+Q00 7.40E+00 1.48E4+01 Qutput * . Heat Outpt
U-235 -1.4487E-08 140,435.08 0.00 A47E-01 1.43E-01 JATE-O0 {Watts) (Watts)
U-238- 7.5888E-06 140,435.08 1.07E+00 2.13E+00 2.54E+03 5.088403
U-238 -2.6129E-07 140,435.08 44E+00 48E+00 Total Total
Y-90 6.4180E-01 140,435.08 9.01E+04 1.80E+05
Other Radionuclides .34E+05 2.68E+05
Tl Template Selection Summary; Burnup Summary, and Checks <<
[Temp S tion Summary : - ||
From SFD Used |Basis for Parameter Differences:
Reactor M LUGHT WATER LIKGHT WATER
Fuel Cladkth ZIRC ZIRC
BOL HM Constit 1) 1)
BOL Envichment %} 3513 0%0S8
[Bumup Summary (MWdy' |Basis tor p used in
From SFD | imated |
Sominak:| 60.840.99] 140.435.03 Nominal busnup from the hoavy |
Bounding:| 83,858.44| 280,870, 16]Bounding bump assumed 1o be twios nominal bumcp.
Checks
Estimated Burnup!
Mubtiplier Given Burwp | Estimated EOL HW/Gliven EOL HIf
Nominak} 0.58} 2.31
Bounding:{ 1.76] 3.35]
'Reactor core siorage, g or other date confimning that iradiation ceased for fuel.

2Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass 10 get specific bumup valuos (MWAG/MT).
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. Fuel Radionuclide Inventory Worksheet
L. Fuel and Template Information - :

Estimated
Fuel Name: BRP-EGF 'Fuet decay start date: 1973 Canister usage:
SNF D #; 1081 Estimates as of: 2030 Bare Fuet Transfer
Fuel UnRs & Descr: 4 -9 X 9 ROD ARRAY Template: PWR (Light Water, Zirc, 0 to 5%, U)
Heavy Metal Mass: BOL=553.686kg; EOL=541.107kg *Tempiate Burnup(MWa): 6192
ROD Storage Shte: INEEL Tempiate BOL Hesvy Meta! Mass (MT): 0.00176911
Temptate Decay Time: 50 years
1, Estimates -~ 7L m Xn Xy [ Yo Yo Gamma Sources
. i - Photon Totat
CUMWd From * - Nomina! Bounding Fuel mitial Activity © Nominal Fuel . ' Bounding Fuel ‘Energy ' Photons/sec
Rad Jick o Template ~  Fuel Bumup (MWd)® Bumup (MWd)? (C) - - inventorles(Cl)  mventories(Ci) Group {bounding)
Ac-227 1.0733E-09 11,962.22 23,924.45 0.00E+00 1.28E-05 2.57E-05 Avg. MeV
Am-241 A751E-01 11,962.22 23,924 45 D.00E+00 .T6E+03 3.53E+03 0.0150 9.103E+14
Am-242m 2.6809E-04 11,962.22 23.524.45 0.00E +00 321E+00 8.41E+00 0.0250 1.B24E+14
Am-243 6.24B4E-04 11,962.22 23,924.45 0.00E+00 7.47E+00 1.49E+01 0.0375 1.719E+14
C-14 4.7820E-05 1.962.22 23,924.45 D.00E+00 5.72E-01 1.14E+00 0.0575 2.151E+14
Ci36 8.0297E-07 1.962.22 23,924.45 D.00E+00 9.61E-03 1.92E-02 0.0850 1.005E+14
Cm-243 1.7426E-04 1,962.22 23,924.45 D.00E+00 2.08E+00 4.17E400 0.1250 8.687E+13
Cm-244 2.7616E-02 962,22 23,924 .45 ).00E+00 3.30E+02 6.61E+02 0.2250 8.581E+13
Co-80 35610604 - 11,962.22 23.924.45 .0GE+00 4.26E+00 8.52E6+00 0.3750 3.706E+13
Cs-134 2.6260E-07 11,962.22 23,924.45 0.00E+00 3.14E-03 6.28E-03 0.5750 8.72TE+14
Cs-13% 1.4433€E-05 11,962.22 23,824.45 0.00E+00 1.73E-01 3.45E-01 0.8500 B.522E+12
Cs-137 9.8870E-01 11,962.22 23,924 45 .00E +00 1.18E+04 2.37E+04 1.2500 5A23E+12
Eu-154 6.0320E-03 11,862.22 23.924.45 .00E+00 7.22E+01 1.44E+02 1.7500 2.384E+11
Eu-155 2.1770E-04 11,862.22 23,924.45 .00E+00 2.80E+00 521E+00 2.2500 3.91BE+07
Fe-55 7.9296E-07 11,962.22 23.924.45 ).00E+00 9.49E-03 1.90E-02 2.7500 1.381E+08
H3 B.9486E-03 11,862.22 23,824.45 ).00E+00 1.07E+02 2.14E+02 3.5000 9.854E+06
-129 9.8288E-07 11,8962.22 23,924.45 0.00E+00 1.18E-02 2.35E-02 6.0000 4211E+06
Kr-85 1.0707E-02 11,962.22 23,824.45 0.00E+00 1.28E+02 2.56E+02 7.0000 4851E405
Np-237 1.1927€-05 1,962.22 23,924.45 .00E+00 143E-01 2 B85E-01 11.0000 S§.571E+04
Pa-231 1.4703E-09 11,962.22 23,924.45 .00E+00 1.76E-05 3.82E-05
Pb-210 1.6828E-10 1,962.22 23,924.45 .00E+00 2. 01E-06 4.03E-06
Pm-147 6.9606E-06 1,962.22 23,924.45 ).00E+00 B.33E-02 1.67E-01
Pu-238 6.6263E-02 1,962.22 23,824.45 ).00E +00 7.93E+02 1.59E403
Pu-239 1.1618E-02 11.962.22 23,924.45 ).00E+00 1.39E+02 . TBE+02
Pu-240 1.5142E6-02 11,962.22 3,924.45 ).00E+00 1.81E+02 3.62E+02
Pu-241 4.3766E-01 11,962.22 23,924.45 .00E+00 5.24E+03 OSE+04
Pu-242 5.4260E-05 11,962.22 23,924.45 L.00E+00 7.65E-01 1.54E+00
Ra-226 B501E-10 11,062,22 23,924.45 .00E+00 4.61E-06 .21E-06
Ra-228 2955E-12 1,962.22 23.824.45 .00E+00 6.33-08 127E07
Ru-106 2.0413E-14 $1,962.22 23,824.45 . 00E +00 2.44E-10 4.88E-10
Se-79 2376E-05 11,96222 23,924.45 0.00E+00 1.48E-01 2.96E-01
Sn-126 2521005 11,962.22 23,924 45 0.00E+00 3.02E6-01 3.03E-01
Sr-90 6.4163E-01 11,962.22 23,824.45 .00E+00 7.68E403 - 1.54E+04
Tc-99 3.8357E-04 11,962.22 23,924 45 .00E+00 4.71E+00 8.42E+00
Th-229 1.5644€-10 11,862.22 23,824.45 ).00E+00 1.87E-06 3.74E-06
Th-230 2.7972E-08 1,862.22 23,924 .45 0.00E+00 3.35E-04 3.69E-04
Th-232 5.3036E-12 1,962.22 23,924.45 ).00E+00 6.34E-08 127607
T-208 1.5136E-07 11,962.22 23,824.45 0.00E+00 .B1ED3 3.62E-03
U232 4.3005E-07 11,962.22 23,824.45 0.00E+00 4.91E03 9.81E-03 Thermal Power
U233 2.5856E-08 11,962.22 - 23,924.45 . 0.00E+00 3.096-04 6.19E-04 Nominal Heat Bounding
U234 5.2665E-05 11,962.22 23.924.45 0.00E+00 6.30E-01 1.26E+00 . Output . Heat Output
U-235 -1.4487E-06 11,962.22 0.00 4.16E-02 243E-02 4.16E-02 ) (Watts) - [Watrs)
U-236 7.5888E-06 11,962.22 23,924.45 0.00E+00 9.08E-02 1.82€-01 2.16E+02 4335402
U-238 2.86129E-07 11,962.22 0.00 1.80E-01 1.76E-01 . 1.80E-01 Total Tolal
Y-80 6.4180E-01 11,962.22 23.824.45 0.00E+00 7.68E403 1.54E+04
Gther Radionuciides 1.14E+04 2.28E+04
11 Template Selection Y, Burnup 8 Er
3 A
From 8FD
Reactor & LIGHT WATER
Fuel Cladding ZIRC
BOL MM Constht Y]
BOL Envichment % 3478
umup Summary (MWd)" . ]Basis for b p used in esti
From SFD 1 Estimated ] -
Nominat:] 8.552.79] 11,962.22]Nominal burmup calcutated from the heavy metal mass deskoyed.
Bounding:| 8.583.24] 23,924 45] Bounding bumup a5sumed 1 be iwice nominal bumup.
[Checks
Estimated Bumup/
Burnup Mull Given Burnup Estimated EOL HMW/Given EOL HM
Worminat{ o 1.40] o
Bounding:| 1.23 2.79]
'Reactor core storage, shipping or other date confiming What iradiation ceasad for luel.
*Total bumup for aff fuel with this must be d by BOL heavy metal mass to get specific bumup values (MWAMT).
DOE/SNF/REP078 . March 2003
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. Fuel Radionuclide Inventory Worksheet

L Fuel snd Template Information Estimated
Fuel Name: BRP-EP "Fuel decay start date: 1974 Canister usage:
SNFID#: 29 Estimates 39 of: 2030 Bare Fuel Transfer
Fuel Unkts & Descr: 3- 9 X 9 ROD ARRAY Template: (Worst Case)
Heavy Metal Mass: BOL=369.99kg; EOL=351.8535 " *Template Bushup(MWd): 625
ROD Storage She: INEEL Template BOL Heavy Metal Mass (MT): 0.00186885
Template Decay Time: 50 ysars
11, Estimates - .50 . ™m Ay Xp b ) 5 Yo Gamma Sources
. . Photon Total
CUMWd From © - Nominat " Bounding Fuel mitial Activly Nominal Fuel BoundingFue) | Energy  Photons/sec
Radionuctide Temp Fuel Mwd)® Bumup (Mwd)* (CD____ Inventories(Cl) ~ inventories(Cl) | Group _(bounding)
Ac-227 2.5200E-08 17,236.64 34,473.28 0.00E+00 4.34E-02 8.69€-02 Avg. MeV
Am-241 8.6432E+00 7.236.64 ,473.28 ).00E+00 1.49E+05 2.98E+05 0.0150 2.953E¢18
Am-242m 1.5728E-02 7,2.36.64 34,473.28 0.C0E+00 2ME+2 42E+02 0.0250 S.IT1Es1S
Am-243 1.6288€-02 17.236.64 3447328 0.00E+00 281E+02 5.62E+02 0.0375 4879418
C-14 1.2068E-01 17,236.64 34,473.28 0.00E+00 2.08€+03 4.16E+03 0.0575 9.216E+15
(e X7} 2.2849E-03 17,236.64 34,473.28 0.00E+00 3.54E+01 7.88E+01 0.0850 J.089E+1S
Co-243 6.0144E-04 17,236.64 34.473.28 0.00E+00 1.04E+01 2.07E+01 0.1250 2.186E+158
Cm-244 9.4380€-02 17,236.64 34,473.28 0.00E+00 1.64E+03 3.27E+03 0.2250 2674E+15
Co-60 3.9052E400 17.236.64 34,473.28 0-00E+00 8.73E+04 1.35E+05 0.3750 1L157E+15
Cs-134 2.2139E-08 17,236.64 34,473.28 0.00E+00 3.82E-02 7.63€-02 05750 1.915E+16
Cs-135 4.3976E-04 17.236.64 34,473.28 0.00E+00 7.53E+00 1.52E+01 0.8500 4.154E+14
Cs-137 1.4887E+01 17,236.64 34,473.28 0.00E+00 2.57E+05 5.13E+05 1.2500 1.022E+18
Eu-154 3.7342€-01 17,236.64 14,473.28 0.00E+00 8.44E+03 1.20E+04 1.7500 1.236E+13
Eu-155 8.4893E-03 17,238.64 34,473.28 0.00E+00 1.46E+02 2.93E+02 2.2500 5.344E+10
Fe-55 5.3750E-03 17.236.64 34,473.28 0.00E+00 9.26E+01 1.85E402 2.7500 9.197E+10
H3 1.0472E-01 17.236.64 3447328 0.00E+00 1.80E€+03 3.61E+03 3.5000 §.569E+07
-129 1.0618E-05 17,236.64 34.473.28 0.00E+00 1.33€-01 3.66E-01 5.0000 2.353E407
Kr-85 22717E-01 17,236.64 34,473.28 0.00E+00 3.92€+03 7.83E+03 7.0000 2676E+08
Np-237 1.6400E-04 17.236.64 34,473.28 0.00E+00 2.83E+00 5.65E+00 11.0000 3.055E405
Pa-231 2.8688E-08 17,236.64 34,473.28 ).00E+00 4.94E-02 9.89E-02
Pb-210 4.7312E08 17,236.64 34.473.28 .00E+00 8.16E-04 1.63E-03
Pm-147 3.2198E-04 17,238.64 3447328 .00E+00 5.55E+00 1.11E+01
Pu-238 -1.1924E+00 17.,236.64 0.00 4.75E+04 2.70E+04 4.75E+04
239 -4.8600€E-02 17.236.64 .00 5.75E+03 4.92€.03 5.75E+03
Pu-240 -3.0127E-01 17,236.64 .00 7.35E+03 2.15E+03 7.35E+03
Pu-241 -1.2017E+02 17,236.64 0.00 .89E+08 0.00E+00 1.89E+08
Pu-242 -1.1381E-04 17.236.64 0.00 318E+01 2.98E+01 3.18E+01
Ra-226 1.0760€E-07 17,236.64 3447328 0.00E+00 1.85€-03 3.71E-03
Ra-228 6.0160E-07 17,236.64 34,473.28 __0.00E+00 1.04E-02 2.07E-02
Ru-106 .3388E-13 17,236.64 34,473.28 0.00E+00 2.31E-09 4.62€-00
Se-79 1.9170E-04 17.236 473 0.00E+00 3.31E+00 6.61E+00
Sn-126 1.6660E-04 7.236.84 34,473.28 0.00E+00 2.87E+00 5.75E+00
Sr-30 1.3859E+01 17,236.64 34.473.28 D.00E+00 2.39E+05 4.78E+405
Tc-98 5.7678E-03 17,236.64 34,473.28 .00E+00 1.17E+02 2.33E+02
Th-229 2.2592E-08 17,238.64 34,473.28 0.00E+00 3.89E-02 T.79E-02
Th-230 7.5955E-08 17,236.64 34,473.28 0.00E+00 131E-01 2.62E-01
Th-232 6.0208E-07 17,236.64 34,473.28 0.00E+00 1.04E-02 2.08E-02
TH208 7.5795E-06 17,238.64 34,473.28 0.00E+00 1.31E+00 2.61E+00
U-232 2.0521E-04 17,238.64 34473.28 0.00E+00 3.54E+00 7.07E+00 Thermal Power
U-233 3.6128E-04 17,236.64 34,473.28 0.00E+00 8.23E+00 1.25E+01 Nominal Heat Bounding
U-234 1.2788E-02 17,236.64 4T3 0.00E+00 220E+02 4.41E+02 Outpt Hea Qutpur
U-235 5.7486E-04 17.236.64 34,473.28 1.59€-01 1.01E+01 2.00E+01 atts) atts
U-238 2.3485E-04 17,236. 34,473.28 0.00E+00 4.05E4+00 8.10E+00 1.04E+04 2.05E«04
U-238 1.1581E-04 17,238.64 M,473.28 1.98E-02 .O2E+00 4.01E+00 Total Totad
¥-90 1.3861E+01 17,236.64 34,473.28 0.00E+00 .39E+05 4.78E4+05
Other Radionuclides .86E+05 1.77E+08
TI1, Template Selection S ¥, Burnup Sommary; and Checl s
' Template S S y . : i |
From SFO Used |Basis for Parameter Differencess
Reactor Moderator LIGHT WATER {(Worst Case) i
Fual ZRC SSTA fuel didn't closaly match any exising tempiates, Dwerelom the worst case lemplate was used.
BOL HM Constit PuandU U.Th, &Py
BOL Ensichment %: 0.7 0to 100
|Bumup Summary (MWd)' |Basis for burnup used in estimats:
From SFD ) Estimated ]
Nominat| 660765 17 296.64}Nominal bumup caicutated from $16 heavy motal mase destoyed.
Bounding:| 7.131.56] 34,473.28]Bounding burmup assumed 1o be twios nominal bumup.
Checks
Estimated Burnap!
lar Given ‘ Estimated EOL HWGiven EOL HM
Nominat 1.30] 251 =3
Bounding:{ 2.79] 4.8
'Reactor N, core al, storage, shipping or other date confirming that iradiasion ceased for fuel.
Total burmap for all fuet associaled with this worksheet must be divided by BOL heavy metal mass to get specific burmup values (MW a/MT).
DOE/SNF/REP-078 March 2003
Revision 0 Page D-62 of D-585
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Fuel Radionuctide Inventory Worksheet

. Foel and Template Information L Estimated
Fuel Name: BRP-F ‘Fuel dacay start date: 1974 Canister usage:
SNFID & 30 Estimates as of: 2030 Bare Fuel Transfer
Fuel Units & Desgcr: 13 - 9 X 9 ROD ARRAY Tempiate: PWR (Light Water, Zirc., 0 10 5%, U)
Heavy Metal Mass: BOL=1799.104kg: EOL=1756.755g *Tempiate Burnup(AWd): 81.92
ROD Storage Sie: INEEL Template BOL Heavy Metal Mass (MT): 0.00176911
Template Decay Time: 50 years .
. Estimates m Xp X, b . ¥Yn Yo Gamma Sources
: CVMWd From * . -Nominat Bounding Fuel njtiat Activity Nominal Fuel ‘Bounding Fuel Energy  Photons/sec
Radionuclide o Template Fue! Burnup (MWd)' Bumup (MWd)® - - (CD) ‘nventorles(Cl) ~ Inventories(Cf) | .Group ~(bounding)
Ac-227 1.0733E-09 40,268.00 80,535.99 0.00E+00 4.32E05 8.64E-05 Avg. MeV "_
Am-241 1.4751E-01 40,268.00 80,535.99 .00E +00 6.94E+03 1.19E+04 0.0150 3.064E+15
Am-242m 2.6800E-04 40,268.00 80,535.99 ).00E+00 _0BE+D1 2.16E+01 0.0250 SIA1E+14
Am-243 6.2484E-04 40.268.00 80,535.99 .00E+00 2.52E+01 .03E+01 00375 S.TE7E+14
C14 4.7820E-05 40,268.00 80,535.99 ). 00E+00 1.93E+00 3.85E+00 0.0575 7241E414
Ci36 8.0297E-07 40,268.00 80,535.99 0.00E+00 3.236-02 BATE02 0.0850 3383E+14
Cm-243 .7426E04 40,268.00 80,535.99 0.00E+00 7.02E+00 1.40E+01 0.1250 2251E+14
Cm-244 2. 7616E-02 40,268.00 80,535.99 0.00E+00 1.11E+03 2.22E403 0.2250 2.885E+14
Co-60 3.5610E-04 40,268.00 80,535.99 D.00E +00 1.43E+01 2.87E+01 0.3750 1.248E+14
Cs-134 .6260E-07 40,268.00 80,535.99 D.00E+00 L06E-02 2 11E-02 0.5750 2938E+15
Cs-135 1.4433E-05 40,268.00 80,535.99 ).00E+00 5.81E-01 1.16E+00 0.8500 28606413
Cs-137 9.8870E-01 40,268.00 80,535.89 D.00E+00 . 98E+04 7.96E+04 1.2500 1.825E413
Eu-154 5.0320E-03 40,268.00 80,535.99 ).0GE +00 43402 4.86E+02 1.7500 8.025E+11
Eu-156 2 17706-04 40,268.00 80,535.99 ).00E+00 . 77E+00 1.75E+01 2.2500 1.319€408
Fe-55 7.8296E-07 40,268.00 $0,535.99 .00E+00 3.19E02 6.39E-02 2.7500 4.640E+08
H3 8.9486E-03 40,268.00 80,535.99 .0DE +00 3.60E+02 721E+02 3.5000 3317E+07
-129 .8288E-07 40,268.00 80,535.99 .00E+00 3.96E02 7.82E02 6.0000 1418407
-85 0707E02 40,268.00 80,535, ,00E+00 4.31E+02 8.62€402 7.0000 1.833E406
237 1.1827E-05 40,268.00 80,535.89 .00E+00 4.80E-01 p.61E-01 11.0000 1.875E405
Pa-231 1.4703E-09 40,268.00 80,535.99 .00E+00 5.92E-05 18E-04
Pb-210 .6828E-10 40.268.00 80,535.99 ). 00E+00 B.78E-06 L36E-05
Pr-147 6.9606E-06 40,268.00 80,535.99 0.00E+00 2.80E-01 61E-01
Pu-238 6.62636-02 40,268.00 80,535.99 0.00E+00 2.67E+03 5.34E+03
Pu-239 : 1618E02 40,268.00 80,535.99 .00E+00 4.63E+02 ).36E+02
Pu-240 1.5142E-02 40,268.00 80,535.99 0.00E+00 6.10E+02 22E+03
Pu-241 4.3766E-01 40,268.00 80,535.99 0.00E+00 1.76E+04 3.52E404
Pu-242 .4260E-05 40,268.00 80,535.99 .00E+00 2.59E400 6.18E+00
Ra-226 3.8501E-10 40,268.00 80,535.99 0.00E+00 1.55E-06 3.10E-05
Ra-228 5.2955€-12 40,268.00 80,535.99 0.00E+00 2.13E07 4.26E-07
Ru-106 2.0413E-14 40,268.00 80,535.99 0.00E+00 822E-10 1.64E-09
Se-78 1.2376E-05 40,268.00 80,535.99 D.00E +00 4.98E-01 .97E-01
5n-126 25210605 4D,268.00 80,535.99 0.00E+00 02E+00  03E+00
Sr90 6.4163E-01 40,268.00 80,535.99 .00E+00 2.58E+04 17E+04
99 3.9357E-04 - 40,268.00 80,535.99 .00E+00 S8E+01 17E+01
Th229 1.5644E-10 40,268.00 80,535.99 ).00E +00 .30E-06 _26E-05
Th-230 . 7972E-08 40,268.00 80,535.99 ).00E+00 1303 225603
Th-232 5.3036E-12____ 40,268.00 80,535.99 0.00E+00 2.14E07 - A.27ED7
TH208 15136E07 40.268.00 £0,535.99 0.00E+00 8.09E-03 1.22E02 _
U232 4.1005E-07 40,268.00 80,535.99 0.00E+00 1.65E-02 3.30E-02 ™ Power
U233 2.5856E-08 40,268.00 80,535.99 0.00E+00 1.04E-03 2.08E-03 _ [nominal Meat - Bounding
U234 5.2665E-05 40,263.00 80,535.99 0.00E+00 2.12E400 4.24E400 : Qutput = - Heat Output
U-235 -1 A4B7E-06 40,268.00 0.00 1.37E-01 7.83E-02 37E01 atts atts
U-236 7.5885E-06 40,268.00 80,535.99 0.00E+00 3.06E-01 8.11E-01 7.28E402 1 A5E403
U238 26120607 40.268.00 0.00 5.83E-01 §.73E-01 5.83E-01 Total Total
Y-90 6.4180E-01 40,268.00 80,535.99 0.00E+00 2.58E404 SA7E+D4
Other Radionucides - 3.84E404 7.67E+04
T Template Selection § ¥, Burnup Summary, and Checks =2 oty >t it
Template Selection § Yy N
From SFD Used |Basis for Parameter Differences:
R Mok e LIGHT WATER UGHT WATER
Fue! Cladding:| ZIRC 2IRC
BOL HM Constir u u
BOL Ensichment %: 3515 [TY]
|Burnup Summary (MWd) . E - IBasis for 1p used in esti
From SFD Estimated |
Nominat:] 18.908.58 40.268.00fNominal bumup calculaied from the heavy metal mass dostroyed.
Bounding:| 2579735 $0,535.99Bounding bumup assumed o be Wwioe nominal bumup.
fChecks
Estimated Burnup/ -
Burnup Muhiptier Given Burn Estimated EOL HWGiven EOL HM
o oz = —
Bounding:| 1.28 31
*Reactor core ), storage, shipping or other date confirming that iradiation ceased for fuel.
*Total bumup for ot fuet ciated with this must be divided by BOL heavy metal mass 10 get spedific bumup values (MWAMT).
DOE/SNF/REP-078 March 2003
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Fuel Radionuclide inventory Worksheet

1. Fuel and Template Information., . H Estimated
Fuel Name: BRP-F-PU "Fuel docay start date: 1974 Canistes
SNF D #: 1082 Estimates as of: 2030 Bare Fusl Transfer
Fuel Unite & Descr: 2- 9 X 9 ROD ARRAY Template: PWR (Light Waler, Zirc, 0 to 5%, U}
Heavy Meta) Mass: BOL=260.532xg; EOL=263.82kg *Template Burnup(MWd): . s1.92
ROD Storage Site: INEEL Tempilate BOL Heavy Metal Mass (MT): 0.00176911
Template Docay Time: 50 years
N Estimates .-, 07 m An X b Yn Yo Gamma Sources
CiMWd From . Nominal Bounding Fuel initial Activity  Nominal Fusl  Bounding Fuel Energy  Photons/sec
Radi fide S TeEplah Fuel Burnup {1 Mwa* Bu.rnwp_ [ {C) Inventories(Cl) Inventories{Cl) Group ~  (bounding)
Ac-227 1.0733E-09 5,489.09 10,978.18 0.00E+00 5.89E-06 1.18E-05 Avg. MeV
Am-241 4751E-01 5,489.09 10,978.18 0.00E+00 8.10E+02 1.62E+03 0.0150 417TE+14
Am-242m 2.6809E-04 5,489.09 10,978.1¢ 0.00E+00 1.47E+00 2.94E+00 0.0250 8.371E+13
Am-243 8.2484E-04 ,489.09 10,978.1¢ 0.00E+00 3.43E400 8.86E+00 0.0375 7.885E+13
C-14 4.7820€-05 ,489.09 10,978.1¢ 0.00E+00 2.62E-01 5.25E-01 0.0575 9.871E+13
CH38 8.0297E-07 5,489.09 10,978.18 0.00E+00 4.41E-03 8.82E-03 0.0850 4.612E413
Cm-243 1.7426E-04 5,489.09 10,978.18 0.00E+00 9.57E-01 S1E+00 0.1250 3.065E+13
Cm-244 2.7616E-02 5,489.09 10,978.18 0.00E+00 1.52E+02 3.00E+02 02250 3.938E+13
Co-80 3.5610E-04 5,489.09 0,978.18 0.00E+00 1.95E400 3.91E+00 0.3750 1.701€413
Cs-134 2.6260E-07 5,489.09 0,978.1 0.00E+00 1.44E-03 2.88E-03 0.5750 4.005E+14
Cs-135 1.4433E-05 ,489.09 10.978.1 0.C0E+00 7.926-02 1.58E-01 0.8500 3.910E+12
Cs-137 9.8870E-01 5,489.09 10,978.1 0.00E+00 5.43E403 09E+04 1.2500 2453E012
Eu-154 6.0320E-03 ,489.09 10,978.1 0.00E+00 3.31E+01 8.62E+01 1.7500 ~ 1.004E+11
Eu-155 2.1770€-04 ,489.09 10.978.18 0.00E+00 1.19E400 2.39E+00 2.2500 1.798E+07
Fe-55 7.9296E-07 5,489.09 10,978.18 0.00E+00 4.35€-03 B.71E-03 2.7500 6.337E+07
H3 8.9486E-03 5,489.09 10,978.18 0.00E+00 4.91E+0Y 9.82E+01 3.5000 45226406
1129 9.8288E-07 5,489.09 10,978.1 0.00E+00 5.40E-03 1.08E-02 5.0000 1.932E+06
Kr-85 1.0707E-02 5,489.08 10,978.1 D.00E+00 5.88E401 1.18E+02 7.0000 22268E405
Np-237 1.1927E-05 5,489.09 10.978.1 ).00E+00 6.55E-02 1.31E-01 11.0000 2 556E+04
Pa-231 1.4703€-09 5.489.09 10,978.1 ).00E+00 8.07E-08 1.61E-05
Pb-210 1.6828E-10 5,489.09 0,978.18 ).00E+00 .24E-07 1.85E-08
Pm-147 6.9606E-08 5,489.09 10,978.1¢ 0.00E+00 .82E-02 7.64E-02
Pu-238 6.6263E-02 ,489.09 10,978.1 0.00E+00 .64E+02 T.27TE+0R
Pu-239 1.1618E-02 ,489.09 ),978.18 0.00E+00 .38E+01 1.28E+02
Pu-240 1.51426-02 ,489.09 ,.978.18 0.00E+00 3.31E+01 1.66E+02
“ 4.3766E-01 ,489.08 10,978.18 0.00E+00 2.40E+03 4.80E+03
Pu-242 6.4260E-05 ,489.09 10,978.18 0.00E+00 3.53E-01 7.05€-01
Ra-22¢8 3.8501E-10 ,489.09 D,978.18 O0E +00 2.11E-08 4.23E-08
Ra228 5 2956E-12 ,489.09 0.978.18 .00E +00 2.91E-08 5.81E-08
Ru-108 2.0413E-14 ,489.08 0,978.1 .00E+00 12E-10 2.24E-10
36-79 .2376E-05 5.489.00 10,978.1 0.00E+00 6.79E-02 _36E-01
Sn-126 2.5210E-05 5,489.09 10,978.1 0.00E+00 1.38E-01 2.77€-01
Sr-90 6.4163E-01 ,489.09 10,978.18 0.00E+00 3.526+03 7.04E+03
Tc-98 3.9357€-04 ,489.09 10,978.18 0.00E+00 2.16E+00 4.32E+00
Th-229 1.5644E-10 ,489.09 10,978.18 0.00E+00 8.59€-07 72E-08
Th-230 2.7972€-08 ,489.08 0,978.1 0.00E+00 S4E-04 3.07E-04
Th-232 5.3036E-12 5,489.09 0,978.1 0.00E+00 2.91E08 5.82E-08
TH208 5136E-07 ,489.09 10,978.1 0.00E+00 8.31E-04 .66E-03
U-232 4.1005E-07 5,489.09 10,978.18 0.00E+00 2.25E-C3 4.50E-03 Thermal Power
U-233 2.5856E-08 5,489.08 10,978.18 0.00E+00 1.42E-04 2.84E-04 Nominal Heat - Bounding .
U234 5.2665E-05 5.489.08 10,978.18 0.00E+00 2.89E-01 5.78E-01 Output - Heat Output
U-235 -1.4487E-08 5,489.09 0.00 2.05E-02 1.26E-02 2.05E-02 atts) atts)
U238 7.5888E-08 5,489.09 10,978.18 0.00€+00 4.17E-02 8.33E-02 9.53E¢01 1,99E402
U-233 -2.6129E-07 5,489.09 0.00 8.74E-02 8.60E-02 8.74E-02 Total Total
Y-90 6.4180E-01 5,489.09 10,978.18 0.00E+00 3.52E+03 7.05E+03
Other Radionuciides 5.23E+03 OSE+04
11, Template Selection Sur Yy, Burmip S: iy, and Checky: 5 el »
Temp tion S Y T P —— T
From SFD Used |Basis for P. ter Ditf
Reactor M ]  LGHT WATER LIGHT WATER -
Fuel Ciadding:] ZIRC ZIRC
BOL HM Constituents:| 1] u
BOL Envichmant %3] 3525 Iy
[Burmup Summary away : - 1Basis for burmup used in esi
: FromSFD |  Estimated
Nominat] 4,154.69] 5.489.09iNominal bumup calouisted #om the heavy metal mass des¥oyed.
Bounding] 419324} 10.978.18]Bounding burmup assumed 1o be twice nomnal tumup.
[Checks .
Estimated Bumup/
: Burnup Multiplier Given B Estimated EOL Hi/Given EOL HM
Nominat] T - ]
Bounding: 118 262
"Reactor core ¥, storage, shipping of cthes date confirming that iradiation ceased for fual.
*Yotal burup for all fusl associated with this worksheet must be dividad by BOL heavy metal mass 10 get specific bumup values (MWMT).
DOE/SNF/REP-078 March 2003
Revision 0 Page D-64 of D-585
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m:oq Radionuclide inventory Worksheet
1. Fuel !& Template Information .- Estimated

Fuet Name: oozz.n.n_..QH <>zxmm 68.. Fuel decay star date: 1975 Canister usage:
SNFID#: 34 Estimates as of: 2030 8are Fuel Transter
Fuel Unis & Descr: 1 - 15 X 15 ROD ARRAY Tomplate: vssai:aziu. r. SST, 60 1o 100%. U) C—1
Heavy Metal Mass: BOL=407.843kg; EOL=393.774kg *Temptate Burnup(MWd):
ROOD Storage Site: INEEL Template BOL Heavy Metal Mass (MT): 0. 83%
— Temptate Decay Tine: 50 years
31 Estimates . e m Re Ay b ¥a Yo Gamma Sources
. Photon Yotal
C/MWdFrom . -~ 'Nominal Bounding Fue! * initlal !&s@ Nominat Fuel  Bounding Fuel Energy  Photons/sec
Radi 1 . ) Ada@m - Fuel Bumup (WWd)' Bumup (MWJ)® - .g !c!#oaaﬁuv nventories{Ci) Group dounding)
Ac-227 3.A276E-08 13,200.34 26,580.68 [Y 8m..3 4.56E-04 9.11E-04 Avg. MeV .
Am-241 1.1458E-04 13,290.34 26,580.68 D.00E+00 1.52E+00 3.05E+00 0.0150 1.386E+15
Am-242m 7.9468E-09 13,290.34 26,580.68 0.00E+00 1.06E-04 2.11E-04 0.0250 2.880E+14
- Am243 9.8386E-10 13,290.04 26,580.68 ).00E+00 J1E-05 2.62E-05 0.0375 2A497E+14
C-14 2.2978E-04 13,290.34 26,580.68 .00E+00 3.05E+00 6.11E+00 0.0575 2.885E414
CH36 .2261E-06 3,290.34 26,580.88 ).00E+00 LB3E-02 3.26E-02 0.0850 1.622E+14
Cm-243 1.7271E-10 3,290.34 26,580.68 0.00E+00 2.30E-06 4.59E-06 0.1250 1.053E+14
Cm-244 .305BE-08 3,280.34 26,580.68 D.00E+00 .74E-05 347EDS 0.2250 1.398E+14
Co-60 9.8636E-03 13,290.34 26,580.68 0.00E+00 1.31E+02 2.62E+02 0.3750 8.099E+413
Cs-134 1.9617E08 13,290.34 26,580.68 0.00E+00 2.861E-04 5.21E-04 0.5750 1.015E+15
Cs-135 3.0316E-05 13,290.4 26,580.68 0.00E+00 4.03E-01 3.06E-01 0.8500 1.003E+13
Cs-137 .0263E+00 3,290.34 26,580.68 ).00E+0C 1.36E+04 2.73E+04 1.2500 22836413
u-154 2.0017E-04 13.200.34 26,580.68 ).00E+00 2.66E+00 5.32E+00 1.76500 2581E+11
u-155 8.5957E-05 13,290.34 26,580.68 .00E+00 .14E+00 2.28E+00 22500 1.308E+08
e-55 2.2646E-05 13,290.3¢ 26,580.68 ).00E+00 3.01E-01 8.02E-01 2.7500 1.782E+07
H-3 1.0835€-03 3,260.34 26,580.68 D.00E+00 1.44E4+01 2.88E401 3.5000 2.250E403
129 7.3195E07 13,290.34 26,580.68 .00E+00 .73E-03 1.95€-02 5.0000 9.405E+02
Kr-85 1.5661E-02 13,290.34 26,580.68 L.00E+00 2.08E+02 4.16E+02 7.0000 1.053E402
Np-237 1.1494E-06 13.290.34 26,580.68 .00E+00 1.53E-02 3.06E-02 11.0000 1.A0ME+0
Pa-231 5.8070E-08 13,290.24 26,580.68 D.00E+00 T.72E-04 1.54E-03
Pb-210 1.2985E-12 13,290.34 26.580.68 0.00E+00 1.736-08 3.45E-08
Pm-147 2.2196E-05 13,200.34 26,580.68 ).00E+00 2.85E-01 5.80E-01
Py-238 2.6223E-04 13,290.34 26,580.68 ).00E+00 3.49E+00 6.97E+00
Pu-239 6.6739E-04 13,290.34 26,580.68 .00E+00 3.87E+00 1.77E+01
Pu-240 8.6705E-05 13,290.34 26,580.68 .00E+00 1.15E400 2. 30E+00
Pu-241 3.4759E-04 13,290.34 26,580.68 .00E+00 4.62E+00 ).24E+00
Pu-242 1.9717E-09 13,290.%4 26,580.68 ).00E+00 2.82E-05 5.24E-05
Ra-226 3.0000E-12 13,280.34 26,580.68 ).00E+00 3.99E-08 7.97E-08
Ra-228 8.3328E-12 13,290.34 26,580.68 0.00E+00 1.11E07 2. 21E07
Ru-106 6.1464E-15 13,290.34 26,580.68 D.00E+00 8A7E-11 63E-10
Se-79 1.2221E-05 13,200.4 26,580.68 .00E+00 J6E-01 351E-01
Sn-126 1.1401E-05 13,200.34 26,580.68 .00E+00 S3E-01 3.05E-01
5r-80 9.5541E-01 13,290.34 26,580.68 L.00E+00 127E+04 2.54E404
Tc-99 4.6656E-04 13,290.34 26,580.68 .00E +00 6.20E+00 1.24E+01
Th-229 1.9085E-1 13,280.34 26,580.68 ).00E+00 S4E-07 5.07E07
n230 2.19136-10 13,290.34 26,580.68 ).00E+0D .91E-06 5.82E-06
Th232 8.3478E-12 13,290.34 26,580.68 ).00E+00 MEQ7 2.22E07
TH208 1.8752E-08 13,280.34 26,580.68 0.00E+00 2.49E-04 4.88E-04
U232 5.0782E-08 13,290.34 26,580.68 0.00E+00 - 6.75E-04 135603 Therma! Power
U-233 3.2596E09 13,290.34 26,580.68 0.00E+00 4.33E-05 8.66E-05 Nominat Heat 8 g
U-234 3.8817E-07 13,290.34 26,580.68 0.00E+00 5.29E-03 1.06E-02 - Output - Heat Output
U-235 «2.7761E-06 13,290.34 0.00 3.53E-02 0.00E+00 3.53E02 iatts) - (Watts)
U-236 1.6190E-05 13,200.M 26,580.68 0.00E+00 2.15E-01 4.30E-01 1.85E+02 3.10E+02
U-238 “2.8547E-09 13,290.34 0.00 1.32E-01 1.32€-01 1.32€-01 Total Tota)
Y-90 9.5657E-01 13,.290.34 26,580.68 0.00E+00 1.27E+04 2.54E+04
Other Radionuciides 1,62E+04 324E+04
B0 Template Selection 5 v, Burmp 5 v, and Checks i s v A0k
Tampiaie Summary 1 :
From SFD - Used ~|Basis for Parameter Differences:
n [ UGHT WATER UGHTWATER __ JThis Template was used for the foloning reasons:
Ruet Cladding: SST SST " Jhic fuet matches Pathiinder Tempiate on o but one parameter (snrichment) making Putiinder a
BOL HM Constiuents:| ] 1] malch.
BOL E: %: 4.000000037 60 t0 100
[Burnup Summary (MWd)" . IBasis for bumup used in esti
From$8FD | E 1
Nominal| 13.139.89( 13.290.34Nomi from e howy destroy
Bounding:{ | Rhooo%&iar:.alﬁlsl Iioe aominal burmup.
Estimated EOL HWGiven EOL HM
[ od
"Reactor sh core storage. ing o other date confirming that iradiation ceased for fuel.
*Total bumup for all fuel dated with this work must be divided by BOL heavy metal mass fo get specific burmyp values (MWAMT).
DOE/SNFREP-078 March 2003
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Fuel Radionuclide mventory Worksheet

L Fuel and Template Information: ;. } G

Estimated
Fuel Name: CP-5 CONVERTER CYLINDERS "Fuel decay stast date: 1979 Canister usage:
SNF 1D #: 38 Estimates as of: . 2030 HIC
Fusl Units & Descr: 2- CONVERTER CYUNDERS Tempiate: HFBR (Heavy Waler, Zirc., 080 5%, U
Heavy Matal Mass: BOL=1.231kg; EOL=1.206kg *Tempiate Bumnup(MWd): 5
ROD Storage Site: INEEL Template BOL Heavy Metal Mass (MT): 0.00034251
Tempiste Decay Time: 50 yoars
T, Fstmaws . - ™ = % b Y. Yo Samma Sovross
CMWdFrom .. .  Nominal Bounding Fusl initial Activity  Nominal Fusl . Bounding Fusl Energy . Photons/sec
Radionuclide Template - Fuel Burmnup (MWd)* Burnup ﬂWd)' {Ci) tnventories(Cl) ~ inventories(Cl) Group (boundlng)_
Ac-227 6.2320E-09 24.54 49.08 0.00E+00 1.53€-07 3.06E-07 Avg. MeV
Am-241 2.3540E-02 24.54 49.08 0.00E+00 5. 78E-01 1.16E+00 0.0150 2.395E+12
Am-242m 3.3060E-08 24.54 49.08 0.00E+00 3.11E-05 1.62E-04 0.0250 4.954E+11
Am-243 2.0560E-08 24.54 49.08 .00E+00 .05E-05 L01E-04 00375 4.358E+11
C-14 1.1244E-03 24.54 49.08 0.00E+00 2.76E-02 5.52€-02 0.0575 4.766E+11
CH36 8.3760E-11 24.54 49.08 0.00E+00 2.06E-09 4.11E-09 0.0850 2.7826+11
Cm-243 3.4960E-07 4.54 49.08 0.00E+00 8.58E-08 1.72E-06 0.1250 18176411
Cm-244 5.8860E-08 24.54 49.08 0.00E+00 1.44E-04 2.89E-04 0.2250 2.396E+1t
Co-60 3.9560E-03 24.54 49.08 0.00E+00 2.20E- 4.40E-01 0.3750 1.043E+11
Cs-134 S$.1180E-08 4.54 49.08 0.00E+00 1.26E-08 2.51€-06 0.5750 1.846E412
Cs-135 7.9140E-08 4.54 49.08 ).00E+00 1.94E-04 3.88E-04 0.8500 1.876E+10
Cs-137 1.0122E+00 '4.54 49.08 0.00E+00 2.48E+0t 4.97E+0 12500 4.005E¢10
Eu-154 2.0260E-03 '4.54 49.08 0.00E+00 4.97€-02 9.94E-02 1.7500 4.935E+08
Eu-155 7.7180E-05 4.54 49.08 0.00E+00 1.83E-03 3.79E-03 2.2500 2.207E+08
Fe-55 1.0538E-068 24.54 49.08 0.00E+00 2.59E-05 A7E-05 2.7500 6.985E+04
H3 1.0256E-02 24.54 49.08 D.00E+00 2.52E-01 .03E-01 3.5000 2.484E402
129 7.5020E-07 24.54 49.08 ).00E+00 .84E-05 .68E-05 5.0000 1.042E402
K85 1.4492E-02 4.54 49.08 .00E+00 3.56E-0% J1E-01 7.0000 147264014
Np-237 5.6900E-08 4.54 49.08 ).00E+00 40E-04 2.79E-04 11.0000 1.330E+00
Pa-231 4900€-09 4.54 49.08 0.00E+00 2.33E-07 4.66E-07
Pb-210 B.6720E-CO 4.54 49.08 D.00E+C0 2.3E07 4.26E-07
Pr-147 1.8906E-05 4.54 49.08 D.00E+00 4.64E-04 9.28E-C4
Pu-238 5.7080E-03 24,54 49.08 0.00E+00 1.40E-01 2.80E-01
Pu-239 1.8736E-02 4.54 49.08 0.00E+00 4.60E-01 9.20E-01
Pu-240 8.3420E-03 4.54 49.08 0.00E+00 2.05E-01 4.09E-01
Pu-241 7.0960E-02 24.54 49.08 0.00E+00 1.74E+00 3.48E+00
Pu-242 2.0400E-08 4.54 49.08 0.00E+00 5.01E-05 1.00E-04
Ra-228 1.9722€-08 24.54 49.08 0.00E+00 4.84E07 ).68E-07
Ra-228 1.1912€-08 24.54 49.08 0.00E+00 - 2.92e08 .85E-08
Ru-108 1.0798E-14 24.54 49.08 ).00E+00 2.65E-13 .30E-13
Se-79 1.2622E-05 4.54 49.08 0.00E+00 3.07E-04 8.15E-04
Sn-126 1.2052E-06 4.54 49.08 ).00E +00 .9GE-04 5.91E-04
Sr-90 8.8440E-01 4.54 48.08 0.00E+00 2.17E+01 4.34E+0
Tc-99 4.4120E-04 24.54 49.08 .00E+00 1.08E-02 217E-02
Th-229 5.6400E-08 4.54 49.08 .00E+00 1.38€-07 2.7T7E-07
Th-230 3922E-08 4.54 49.08 0.00E+00 L42E-05 .83E-05
Th-232 1926E-09 24.54 49.08 0.00E+00 2.93E-08 5.856-08
Ti-208 4.0060E-08 4.54 49.08 0.00£+00 ).83E-07 1.97E-08
U-232 1.0738E-07 24.54 49.08 0.00E+00 2.63E-08 527E-08 Thermal Power
U-233 9.1840E-07 4.54 49.08 0.00E+00 .25E-05 4.50E-05 Nominal Heat Bounding.
U-234 . 2.34406-03 4.54 49.08 0.00E+00 . 75E-02 1.156-01 Output . Heat Output
U-235 -2.3296E-08 4.54 0.00 2.47E-03 .42E€-03 247E-03 {Watts) {Watts)
U-236 2.6620E-05 24.54 49.08 0.00E+00 6.53E-04 1.31E-03 3.16E-00 8.32E-01
U-238 <1.3201E-07 2454 0.00 2.90E-05 2.57E-05 2.90E-05 Total Total
Y-90 8.8460€-01 24.54 49.08 0.00E+00 2.17E+01 4.34E+01
Other Radionucides 2.37E+01 4.74E+01
"Tenmplate Sclection Summary, Burnup Summiary, and Checks -
Temptats S ~ E——
From SFD Used |Basis for Parametes Differences:
" HEAVY WATER HEAVY WATER _ [This Template was used for the following reasons:
Fuel Cladding: ZIRC ZIRC fusl matches on 2l parameters except envichment.
BOL HM Constin u 1]
BOL %z] [ 0% 5
Burnup Summary (MWA)" |Basis for bumup used in esti
From SFD d 1
Nominak| 24.54]Nominel bumcp calcutated from the heavy metal mase deskoyed.
Bounding:| 49.08{Bounding bumup assumed 1o be wice nominal burmup.
JChecks
Estimated Bumup/
M_ Given Bumup Estimated EOL HWGiven EOL HM
Hominat:| 1.37!
Boundhg:l 2.73)
'Reactor core storage, shipping or cther d:ie confinming that iradiation ceased for fuel.
*Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass (o get specific bumup values (MWAIMT).
DOE/SNF/REPO78 March 2003
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Fuel Radionuctide inventory Worksheet

1. Foel and Template Information ; Estimated
Fuel Name: DOE TEST& ExPERlMENm. (ALUM) Fuel decay start date: 1979 Canister usage:
SNFID¢: €2 Estimates as of: 2030 18°x10'
Fuel Units & Descr: 10 - CANISTER OF SCRAP Template: (Worst Case)
Heavy Metal Mass: BOLs  ; EOL=31.05kg *Yemplate Burmup(MWd): s -
ROOD Storage She: INEEL Tomphte BOL Heavy Metal Mass (MT): 0.00186865
. Tempiate Decay Tme: 50 ysars
T Estmates - i m Xy X b Yo Yo Gamma Sources
’ : . . : Photon Totat
CYMWd From Nominal Bounding Fue! pnitiaf Activity NominatFuel BoundingFuel | .Energy - - Photons/sec
Radionuctide Template Fue! Bumup (AWd)® - alrﬂup wawd)® JEI) Inventories{Cl) - Wnventories(Cl) Group (bounding)
Ac-227 2.5200€-06 29,508.45 29,508.45 0.00E+00 744E-02 7.4A4E-02 Avg. MeV
Am-241 8.6432E+00 20,508.45 29,508.45 0.00E+00 2.55E+05 2.55E+05 0.0150 2.501E+16
Am-242m - 1.5728E-02 29,508.45 29,508.45 .00E+00 4.64E£402 4.64E+02 0.0250 4.939E+15
Am-243 1.6288E-02 29,508.45 29,508.45 ).00E+00 4.81E402 4.81E+02 0.0375 4.176E+15
C-14 1.2068E-01 29,508.45 20,508.45 ).00E+00 3.56E403 3.56E403 0.0575 7.B89E+15
C1-36 2.2849E-03 20,508.45 29,508.45 0.00E+00 6.74E+0 6.74E+01 0.0850 2.644E+15
Cm-243 .0144E-04 29,508.45 29,508.45 0.00E+00 J7E+01 1.77E+01. 0.1250 1BT1E+1S
Cm-244 .4880E-02 29,508.45 29,508.45 0.00E+00 2.80E+03 2.80E+03 0.2250 2288E415
Co-60 3.9052E+00 29,508.45 29,508.45 0.00E+00 1.15E+405 1.15E405 0.3750 9.906E+14
Cs-134 2.2139E-06 29,508.45 29,508.45 .00E+00 6.53E-02 6.53E-02 0.5750 - 1.639E+16
Cs-135 4.3976E-04 29,508.45 29,508.45 .00E+00 1.30E+01 1.30E+01 0.8500 3.500E+14
Cs-137 1.4887E+01 29,508.45 29,508.45 .0CE+00 4.39E+05 4.39E+05 1.2500 8.800E+15
Eu-154 3.7342E-01 29,508.45 29,508.45 . 00E+00 1.10E+04 1.10E+04 1.7500 1.058E413
Eu-155 B.4833E-03 29,508.45 29,508.45 ).00E+00 251E402 2518402 2.2500 4.573E+10
Fe-55 $.3750E-03 29,508.45 20,508.45 .00E+00 SIE+02 1.59E4+02 2.7500 7872E+10
H3 1.0472E-01 29,508.45 29.508.45 ).00E+00 3.09E+03 3.09E+03 3.5000 4.286E+07
1-129 OG18E-05 29,508.45 29,508.45 ,00E+00 3.13E-01 3.13€-01 5.0000 1.B11E+07
Kr-85 2.2717E-01 20,508.45 20,508.45 .00E+00 6.70E+03 6.70E+03 7.0000 2.063E+06
237 J6400E-04 20,508.45 29,508.45 0.00E+00 4.84E400 4.84E+00 11.0000 23536405
Pa-231 2.8688E-06 20,508.45 29,508.45 0.00E+00 8.47E-02 8.47E-02
Pb-210 4.7312E-08 29,508.45 29,508.45 0.00E+00 1.40E-03 1.40E£-03
Pm-147 3.2198E-04 29,508.45 29,508.45 0.00E+00 .50E+00 D.S0E+00
Pu-238 -1.1924E4+00 20,508.45 0.00 SBE+K ).00E+00 7.98E403
Pud 4.8600E02 20,508.45 0.00 9.66E+02 .00E +00 8.66E+02
Pu-240 . -3.0127E-01 29,508.45 ).00 1.23E+03 0.00E+00 23E+03
Pu-241 «1.2017E+02 29,508.45 0.00 17E+05 0.00£+00 3.17E405
Pu-242 -1.1381E-04 29,508.45 0.00 J4E400 1.88E+00 5.34E+00
Ra-226 1.0760E-07 29,508.45 29,508.45 ).00E+00 3.A8E-03 L18E-03
Ra-228 6.0160E-07 29,508.45 29.508.45 ).00E+00 J8EQR 1.78E-02
Ru-106 1.3388E-13 29,508.45 29,508.45 ).00E+00 3.95E-00 3.95E-09
3e-79 1.9179E-04 29,508.45 29,508.45 0.00E+00 5.66E+00 5.66E400
n-126 1.6663E-04 29,508.45 29,508.45 0.00E+00 4.92€+00 4.92E+00
5r-90 1.3859E+01 20,508.45 29,508.45 Q.00E+00 4.09E+05 4.09E+05
c-99 8.7678E-03 28,508.45 29,508.45 0.00E+00 2.00E+02 2.00E+02
Th-229 2.2592E-06 29,508.45 29,508.45 0.00E+00 6.67E-02 6.67E-02
Th-230 7.5955€-06 29,508.45 29,508.45 - 0.00E+00 2.2¢4E-01 2.24E-01
Th-232 -4.2431E-08 29,508.45 0.00 1.26E-03 13E-03 1.26E-03
T1-208 7.5795E-05 29,508.45 29,508.45 - 0.00E+00 224E+00 2.24E400
U-232 2.0521E-04 29,508.45 29.508.45 0.00E+00 €.06E+00 6.06E+00 Themal Power
U-233 3.6128E-04 29,508.45 29,508.45 0.00E+00 1.07E+01 1.07E+01 JNominal Heat . Bounding
U-234 1.2788E-02 29,508.45 29,508.45 0.00E+00 JA.77E02 3.77E+02 . Output ;- Heat Output
U-235 5.7486E-04 29,508.45 29,508.45 2.67E-02 1.70E+01 1.70E+01 atts! atts)
U-236 2.3485E-04 29.508.45 29,508.45 0.00E+00 6.93E+00 8.93E+00 1.58E+404 1.82E+04
U-238 1.1581E-04 29,508.45 29,508.45 3.32E-03 3.42E400 3.42E+00 Total Total
Y-80 1.3861E401 29,508.45 29,508.45 0.00E+00 4.0SE+05 4.09E+05
Other Radionucides 1.52E+06 1.52E406
11, Templaté Selection S v, Burnup 8
fempiate Selection Summary R
From 8FD Used |Basis for Parameter Differances:
Reactor Moderator:| FAST {(Worst Case)
Fuet Cladding;| ALUM SST/ [This fuet didn't closely metch any existing templales, tharefore the worst case template was used.
BOL MM Constit Other U T &Pu .
BOL Enrichment %: 0% 100
Burmup § Y (MWd)* ____Basis for burnup used in estimate:
From 8D
Mominatf 29.508.A5] up set equal 1 g bump.
Bounding:| amg]e«mmmwmnmnummmw_
[Checks
Estimated Bumup/
p MuRiplier GivenBurnup | Estimated EOL HWGiven EOL HiS
Nominat:| 1421 565.76]
Bounding:{ 1421
'Reactor n, core storage, shipping or other date confirming that ivadiation ceased for fuet.
*yoral burnup for &l luel d with this must be divided by BOL heavy metal mass to get specific bumup values (MWAMAT).
DOE/SNF/REP-078 March 2003
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Fuel Radionuclide inventory Worksheet

L Fudl and Template Information S Estimated
Fuel Name: DOE TEST & IMENTAL (SST) "Fust decay start date: 1979 Canister usage:
SNF 1D »: 357 Estimates as of: 2030 1810
Fusl Units & Descr: 10 - CANISTER OF SCRAP Template: (Worst Case)
Heevy Metal Mass: BOL=s ;| EOL=31.05kg *Temptate Burnup({MWd): 625
ROD Storage Site: INCEL Tempisie BOL Heavy Metal Mass (MT): 0.00186965
T4 Decay Time: 50 yoars
IL Estimates < m Xo Xo b Ya % Gamma Sources
' . . Photon Total
Ci/MWd From Nominal Bounding Fuel mmitial Activity = Nominal Fuel  Bounding Fuel Energy - Photons/sec
Radb Templats -~ Fuel Bumup (MWJ)® Bumup (MWd)® {Ch inventories(Ci)  inventories(Cl) |- Group (bounding)
Ac-227 2.5200E-06 29,508.45 29,508.45 0.00E+00 7.44E-02 7.44E-02 Avg. Me¥
Am-241 8.6432E+00 29,508.45 29,508.45 0.00E+00 2.55E405 2.55E+05 0.0150 2.501E¢16
Am-242m 1.5728E02 29,508.45 29,508.45 0.00E+00 4.64E+02 4.64E+02 0.0250 4.93% 15
Am-243 1.6283E-02 29,508.45 29,508.45 D.00E+00 4.81E+02 4.81E+02 0.0375 4.176E415
C-14 1.2063E-09 29,508.45 29,508.45 0.00E+00 3.56E+03 3.56E+03 0.0575 7.839E415
CH38  2849E-03 29.508.45 29,508.45 0.00E+00 6.74E+01 6.74E+01 0.0850 2.644E415
Cm-243 L 0144E-04 29,508.45 29,508.45 0.00E+00 1.77E+01 1.77E+01 0.1250 1.871E+15
Cm-244 .4880E-02 29,508.45 29,508.45 0.00E+00 2.80E+03 2.80E+03 02250 2.288E415
Co-60 3.9052€+00 29,508.45 29,508.45 0.00E+00 1.15E+05 1.15€+05 0.3750 9.906E+14
Cs-134 2.2139E-06 29,508.45 29,508.45 0.00E+00 6.53E-02 B.53E-02 0.5750 1.639E+18
Cs-135 4.3976E-04 29,508.45 29,508.45 0.00E+00 1.30E+01 1.30E+01 0.8500 3500E+14
Cs-137 1.4887E+01 29,508.45 29,508.45 0.00E+00 4.39E+05 4.39E+05 1.2500 8.300E+18
Eu-154 A7342E01 29,508.45 29,508.45 0.00E+00 1.10E+04 1.10E+04 1.7500 1.058E+13
Eu-155 8.4893E-03 29.508.45 29.508.45 0.00E+00 2.51E+02 2.51E+02 22500 45TIE+10
Fe-55 6.3750E-03 29,508.45 20,508.45 0.00E+00 1.59E+02 59E+02 2.7500 7.872€+10
H3 .0472E-01 29,508.45 29,508.45 0.00E+00 3.09E+03 3.09E+03 3.5000 4285E407
1129 .0618E-05 29,508.45 29,508.45 0.00£+00 3.13E-01 313E01 5.0000 1.811E+07
Kr-85 2.2717E-01 29,508.48 29,508.45 0.00E+00 6.70E+03 6.70E+03 7.0000 2.063E406
Np-237 .6400E-04 29,508.45 29,508.45 0.00E+00 4.84E+00 4.84E+00 11.0000 2.353E405
Pa-231 2.8683E-08 29,508.45 29,508.46 0.00E+00 SATE-C2 B8.47TELR
Pb-210 4.7312E-08 29,508.45 29,508.45 ).OCE+00 1.40E-03 1.40E-C3
Pm-147 3.2198E-04 29,508.45 29,508.45 .00E+00 9.50E+00 9.50E+00
Pu-238 -1.1824E+00 29,508.45 0.00 7.98E+03 0.00E+00 7.98E+03
Pu-239 4.8600E-02 29,508.45 0.00 9.66E+02 0.00E+00 9.66E+02
Pu-240 -3.0127E-01 29,508.45 0.00 23403 0.00E+00 23E+03
Pu-241 1.2917E+02 29,508.45 0.00 31TE+06 0.00E+00 A17E405
Pu-242 -1.1381E-04 29,509.45 0.00 .34E+00 1.98E+00 5.34E+00
Ra-226 1.0760E-07 29,508.45 29,508.45 0.00E+00 318E-03 318603
Ra-228 6.0160E-07 29,508.45 29,508.45 0.00E+00 1.78E-02 ) 78E-02
Ru-108 1.3388E-13 29,508.45 29,508.45 0.00E+00 3.95E-00 3.95E-09
Se-79 1.9179E-04 29,508.45 29,508.45 0.00E+00 5.66E+00 5.66E+00
Sn-126 1.6669E-C4 29,508.45 29,508.45 0.0CE+00 4.92€+00 4.92€+00
5¢-00 1.3859€+01 29,508.48 29,508.45 0.00E+00 4.09E+05 4.09E+05
Tc-99 5.7678E-03 29,508.45 29,508.45 0.00E+00 2.00E+02 2.00E+02
Th-228 2.2592E-08 29,508.45 29,508.45 0.00E+00 6.67E-02 6.67E-02
Th-230 7.5955E-08 29,508.46 29,508.45 0.00E+00 2.24€-01 2.24E-01
Th-232 -4.2431E09 29,508.45 0.00 1.26E03 1.13E03 .26E-03
T-208 7.5796E-05 29,508.45 29,508.45 0.00E+00 2.24E+00 2.24E+00
U-232 2.0521E-04 29,508.45 29,508.45 0.00E+00 6.06E+00 8.06E+00 Thermal Power
U-233 3.6128E-04 29,508.48 29,508.45 0.00E+00 1.07E+01 1.07E+01 Nominal Heat. Bounding
U-234 1.2788E-02 29,508.4% 20,508.45 0.00E+00 3.77E+02 A77E+02 . Output | . Heat Output
U-235 5.7436E-04 29,508.45 29,508.45 2.67E02 1.70E+01 1.70E+01 (Watts) (Watts)
U-236 2.3485E-04 20,508.48 29,508.45 G.00E+00 6.93E+00 6.93E+00 1.58E404 1628404
U-238 1.1581E-04 29.508.45 29,508.45 3.32E03 3.42E+00 3.42E+00 Toa Total
Y-90 1.3881E+01 20,508.45 29,508.45 0.00E+00 4.09E+05 4.09E+05
Other Radionucides 1.52E408 1.52€+06
TIL Template Sclection S: v, Burnup S v, and Checks: & .5 -~
Templats Selection S Y. = SRR |
From SFD Used |Basls for Parameter Differences:
R » FAST (Worst Case) ]
Fuet Cladding:| SST SSTAnconet JThis fuel didt clocsly maich any existing tamplates, therefore the worst case templaie was used.
BOL HM Constin Other U.Th &Py
BOL Erwichment %: 0% 100
|Bumup Summary (MWd)' ]Basis for burnup used in estimate:
From SFD Esti ]
Nominal:] '29,508.45INominel burmaup set equal 1o bounding burrey.
Sounding:| 29,508.45{Bounding bumup esimaled by assurming BOL heevy metal mass was twics EOL.
Checks
Estimated Burmup/
Burnup Multipiier Given Burmup . Estimated EOL H\/Given EOL HM
vominak| 142
Bounding:| 14.21
'Reactor cote 2, siorage, 9 oF other date confimning that inadiation ceased for tusl. -
*Total bumep for all fuel d with this must be dvided by BOL heavy metal mass 10 get specific bumup values (MWAMT).
DOE/SNF/REPO78 March 2003
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Fuel Radionuclide Inventory Worksheet

. &nel and Témplate Information, *-; : Estimated
Fuel Hame: DOE TEST & EXPERMENTAL (DRC) Fuel docay start date: 1979 Canister usage:
SNF IO #: 858 - Estimates ss of: 2030 18°x10°
Fuel Unks & Descr: 10 - CANISTER OF SCRAP Template: (Worst Case)
Heavy Metal Mass: BOL= ; EOL=31.05kg *Template Burnup(MWd): 625
ROD Storage Site: INEEL Tempiate BOL Heavy Metal Mass (MT): 0.00186865
— Tompiate Decay Time: B0 ysars
T, Estimates - #1173 m Xn LY b ¥n Yo Gamma Sources
: R : .Photon Total
" CYMWd From Nominal loundlng Fuel Jnitial Activity ~Nominal Fuel BoundingFuel | ~ Energy = Photons/sec
Radionuclide “Tempiate  Fuet Bumup (MWd)* Burnup MWd)* i) Inventories(Ci) _Wventories(Ci) §  Group __ (bounding)
Ac-227 2.5200E-06 29,50845 _ 29,508.45_ 5005400 7.44E-02 7.44E-02 Avg. MeV
Am-241 8.6432E€400 29,508.45 29,508.45 .00E +00 2.55E+05 2.55E405 0.0150 2.501E+16
Am-242m S72BER 20,508.45 29,608.45 .00E+00 4.64E+02 4.64E+02 0.0250 4.930E+15
Am-243 .6285E-02 29,508.45 29,508.45 ).00E+00 “4.81E+02 4.81E+02 0.0375 4176E+15
C-14 2068E-01 29,508.45 29,508.45 0.00E+00 3.56E+03 3.56E+03 0.0575 7.BBIE+15
C+36 2.2849E-03 29,508.45 29,508.45 0.00E+00 6.74E+01 6.74E+01 00850 2.644E+15
Cm-243 .0144E-04 29,508.45 29,508.45 0.00E+00 T7E+N 1.77E+01 0.1250 1.871E+15
Cm-244 .4850E-02 29,508.45 29,508.45 0.00E+00 2.80E+03 2.80E+08 02250 2288E+15
Co-60 3.9052E+00 29,508.45 29,508.45 0.00E+00 1.15E+05 1.15E405 0.3750 9.906E+14
Cs-134 2.2139E.06 29,508.45 29,508.45 0.00E+00 8.53E-02 6.53E-02 0.5750 1.639E+16
Cs-135 4.3976E-04 29,508.45 29,508.45 0.00E+00 1.30E+01 1.30E+01 0.8500 _ 3.500E+14
Cs-137 1.4887E€+01 29,508.45 29,508.45 ).00E+00 4.30E+05 4.39E+05 1.2500 8.800E+15
Eu-154 - 8.7342E-01 29,508.45 29.508.45 D.00E+00 1.10E+04 10E+04 1.7500 1.058E+13
Eu-155 8.4893E-03 29,508.45 29,508.45 ).00E+00 2.51E402 2.51E+02 22500 4573E+10
Fe-55 5.3750E03 29,508.45 29,508.45 0.00E+00 1.50€+02 S9E+02 2.7500 7872E+10
H3 1.0472E-01 29,508.45 29,508.45 * 0.00E+00 3.09E403 3.09E+03 3.5000 4.286E+07
129 1.0618E-05 29,508.45 29,508.45 0.00E+00 3.13€-01 3.13E-01 §.0000 1.811E407
Kr-85 2.2717E-01 29,508.45 29,508 45 .00E+00 6.70E+03 6.70E+03 7.0000 2.063E406
237 1.6400E-04 20,508.45 29,508.45 0.00E+00 4.84E400 4.84E+00 11.0000 2 353E+05
Pa-231 2.8688E-06 29,508.45 29,508.45 0.00E+00 B.47E-02 B.47E-02
Pb-210 4.7312E-08 29,508.45 29,508.45 ).00E+00 .40E-03 1.40E-03
Pm-147 3.2196E-04 29,50845 29.508.45 .00E+00 9.50E+00  9.50E+00
Pu-238 -1.1824E400 29,508.45 0.00 B8E+03 0.00E+00 7.98E403
Pu-239 -4.8600E-02 29,508.45 0.00 9.66E+02 0.00E+00 9.66E+02
Pu-240 -3.0127E-01 29,508.45 0.00 1236403 0.00€+00 .23E+08
Pu-241 <1.2017E+02 29,508.45 .00 LA7E+05 0.00E+00 3.17E+05
Pu-242 -1.1381E-04 29,508.45 ).00 .34E+00 1.98E+00 6.34E+00
Ra-226 1.0760E07 20,508.45 29,508.45 ).00E+00 3.18£-03 3.18E-03
Ra-228 6.0160E-07 29,508.45 20,508.45 0.00E+00 1.78E-02 1.786-02
Ru-106 1.3388E-13 29.508.45 29,508.45 0.00E+00 3.956-00 3.95E-08
Se-79 1.9179E-04 29,508.45 29,508.45 ).00E +00 5.66E+00 5.66E+00
Sn-126 1.6669E-04 29,508.45 29,508.45 ).00E+00 4.92E+00 4.92E+00
Sr-90 1.3859E+01 29,508.45 29,508.45 .00E+00 4.00E+05 4.00E+05
Tc-99 8.7678E-00 29,508.45 29,508.45 .00E+00 2.00E+02 2.00E+02
Th-229 . 2592€-06 29,508.45 29,508.45 .00E+00 6.67E-02 6.67E-02
Th-230 7.5955E 06 29,508.45 29,508.45 ).00E+00 22401 2.24E-01
™23 4. 2431E05 29,508.45 0.00 1.26E-03 A3E-03 1.26E-03
TH208 7.5795E-05 29,508.45 29,508.45 0.00E+00 2.24E+00 2.24E400
U232 2.0521E-04 29,508.45 29,508.45 0.00E+00 6.06E+00 6.06E+00 Thermal Power
U233 3.6128E-04 28,508.45 29,508.45 -0.00E+00 1.07E+01 1.07E+01 Nominal Heat  Bounding
U234 1.2788E-02 29,508.45 20,508.45 0.00E+00 3.77E+02 3.77E+02 . Output .. Heat Output’
U235 5.7486E-04 28,508.45 29,508.45 2.67E-02 1.70E+01 1.70E+01 —(Watts) atts)
U-236 2.3485E-04 29,508.45 29,508.45 0.00E+00 6.93E+00 6.83E+00 1.88E+04 1.82E404
uU-238 1.1581E-04 29,508.45 29,508.45 3.32E03 3.42E+00 342E+00 Total Total -
Y-80 1.3861E401 29,508.45 29.508.45 0.00E+00 4.09E+05 4.09E405
Other Radionucides - 1.52E+06 1.52E4+06
. Template Sdlection § ry; Burnup S ry, and Checks <= = -%.5 i
emplate Selection Summary RN |
From S$FO Used Basis for Parameter Differences:
Reactor Bod FAST (Worst Case)
Fuel Cladding: ZRC SSTAncone! Tue! didnt closoly maich any existing templates, hierefore e worst case iemplatc was used.
BOL HM Constit Other U, Th.&Pu .
BOL Er %: 0 100
[Bumup Summary awd)” - jﬂasis for bumup used in )
From 8FD E:
Norwinat:{ za.sousluuw bump set mbmw
Bounding:| 29,508.45{Bounding bumep BOL heavy metal mass was twice EOL
[Chacks
Estimated Burnup/
[ Muftiplier Given Sumup Estimated EOL HMW/Glven EOL HM
Nominat] 121
Bounding 14.21
TReactor shutdowr, core femoval, storage, shipping or ather date conftrming that imadiation csased for fuel.
*otal bumu for alt et ciatod with this must be divided by BOL heavy metal mass fo get spacific bumup values (MWdAMT).
DOE/SNF/REP-078 March 2003
Revision 0 Page D-69 of D-585



. Fuel Radionuclide Inventory Worksheet

iz . Estimated
Fusl decay start date: 1981 Canister usage:
Estimates ss of: 2030 18°x18'
Template: PWR (Light Wabes, Zirc, 010 5%, U)
Hoavy Metal Mass: BOL=6338.892kg; EOL=6144.97%g *Tempiste Burnup(MWd): s1.92
ROD Storage She: INEEL : Templats BOL Hoavy Metal Mase (MT): 0.00176011
Template Decay Time: 35 years
IL. Estimates . .- : ¢ m Xy Xy » ¥a Yo Gamma Sources
. Photon Totad
CUMWJ From - Nominal Bounding Fuel mitiaf Activity Nominal Fusl  Bounding Fuel Energy = Photons/sec
Radionuctide Template Fuel Burnup (MWd)' Burmup (MWa) {ChH Inventories(Cl)  Inventories(Ci) Group (bounding)
Ac-227 8.7758E-1( 185,919.70 224,650.33 0.00E+00 1.63E-04 1.97E-04 Avg MeV
Am-241 1.4352€-01 185,919.7¢ 224,650.33 0.00E+00 2.67E+04 3.22E+04 0.0150 1.209E+18
Am-242m 2.8638E-04 185.919.71 224.650.33 0.00E+00 5.34E+01 8.45E+01 0.0250 2437E+15
Am-243 6.2565E-04 185,919.71 224,650.33 0.00E+00 1.16E+02 1.41E+02 0.0375 23256418
C-14 4.7901E-05 — 185,919.%¢ 224,650.3 0.00E+00 8.91E+00 1.08E+01 0.0575 2686E+15
C138 8.0297E-07 185,919.70 224,650.33 0.00E+00 1.49€-01 1.80E-01 0.0850 1.353E+15
Cm-243 2.5081E-04 185,919.71 224,650.33 0.00E+00 4.66E+01 5.63E+01 0.1250 9.385E+14
Cm-244 4.9015E-02 185,919.7( 224,650.33 0.00E+00 9.11E+03 .10E+04 0.2250 1.180E+15
Co-60 2.5581E-03 185,918.7( 224,650.33 0.00E+00 A76E+02 5.75€+02 0.3750 4.98TE+ 14
Cs-134 4.0536E-05 185,919.70 224,650.33 0.00E+00 7.54E+00 9.11€+00 0.5750 1.160E+18
Cs-135 1.4433E-05 185,919.70 224,650.33 0.00E+00 2.68E+00 3.24E+00 0.3500 1.605E+14
Cs-137 1.3979E+00 . 185,919.70 224,650.33 0.00E+00 2.60E+05 3.14E+05 1.2500 1.576E+14
Eu-154 2.0203E-02 185,919.7( 224,650.33 0.00E+00 3.76E+03 4.54E+03 1.7500 4.720E+12
Ev-155 1.7684E-03 185,910.7¢ 224,650.33 0.00E+00 3.29E+02 3.97E+02 22500 7.601E+08
Fe-55 4.3136E-05 185,919.7¢ 224,650.33 0.00E+00 8.02E+00 9.69E+00 2.7500 1.557E+09
H3 2.0769E-02 185,919.7( 224,650.33 0.00E+00 3.86E403 4.67E+03 3.5000 1.603E+08
1-129 .8288E-07 185.919.71 224,650.33 0.00E+00 1.83E-01 2.21E-01 5.0000 6.856E+07
Kr-85 2.8214E-02 185.919.71 224,650.33 .00E+00 $.25E+03 8.34E+03 7.0000 7.902E+08
Np-237 1218E-05 185,919.71 224,650.3 .00E+00 2.09€+00 2.52E+00 11.0000 9.075E+05
Pa-231 1.3036E-09 185.919.7 224,650.3 0.00E+00 2.42E-04 2.93E-04
PD-210 3.5078E-11 185.919.70 224,650.33 0.00E+00 1.58E-05 1.91E-05
Pm-147 3.6531E-04 185,919.70 224,650.33 0.00E+00 6.79E+01 8.21E+01
Pu-238 7. 4564E-02 185,919.70 224,650.33 0.00E+00 _39E+04 1.68E+04
Pu-239 1.1623E-02 185,919.70 224,650.33 0.00E+00 2.16E+03 2.61E+03
Pu-240 1.5132E-02 185,919.70 224,650.33 0.00E+00 2.81E+03 3.40E+03
Pu-241 9.0036E-01 185,919.720 224,650.33 0.00E+00 1.67E+05 2.026+05
Py-242 6.4260E-05 185,919.70 224,650.33 0.00E+00 1.19E+01 1.44E+01
Ra-226  2804E-10 185,918.70 224,650.33 0.00E+00 4.24E-05 5.12E-05
Ra-228  2713E-12 185,919.70 224,650.33 0.00E+00 9.80E-07 1.18E-08
Ru-108 5.1160E-10 185,919.70 224,650.33 0.00E+00 1.14E-04 37E-04
Se-79 1.2377E-05 185,919.7¢ 224,650.33 0.00E+00 2.30E+00 .78E+00
Sn-126 2.5210E-05 185,919.7¢ 224,650.33 0.00E+00 4.69E+00 .66E +00
51-00 9.1667E-01 185,919.71 224,650.33 0.00E+00 1.70E+05 .0GE+056
Tc-99 3.9357E-04 185,919.7¢ 224,650.33 0.00E+00 7.32E+01 .84E+01
Th-229 2057E-10 185,919.70 224,650.33 0.00E+00 2.24E-05 2.71E-05
Th-230 2.1043E-08 185,919.70 224,650.33 0.00E+00 3.91E-03 4.73E-03
Th-232 §.20972E-12 185,919.70 224,650.33 0.00E+00 2.85€-07 1.19E-08
TH208 . J4T4EDT 185.919.70 22465033 0.00E+00 3.25€-02 393602
U232 4,7368E07 185.919.70 224,650.33 0.00E+00 8.81E-02 1.06E-01 Thermal Power
U233 2.5097E-08 185.919.70 224,650.33 0.00E+00 4.67E-03 5.64E-03 Nominal Heat: Bounding
U-234 5.0000€-05 185,919.70 224,850.33 0.00E+00 9.30E+00 1.12E+01 " Output - . Heat Output
U-235 ) -1.4489E-08 185,919.70 0.00 3.60E01 9.11E-02 3.60E-01 {Watts) - (Watte)
U-236 7.5824E-08 185,919.70 . 224,650.33 0.00E+00 1.41E+00 1.70E+00 4.28E403 8.17€+03
U-238 -2.6129E07 185,919.70 0.00 - 2.07E+00 2.03E+00 2.07E+00 Total TJotal
Y-90 9.1689E-01 185,919.70 224,650.33 0.00E+00 1.70E+05 2.06E+05
Other Radionucices 2.50E+05 3.02E+05
T, Template Selection S ry, Barmp S: 5
Temp fon S y
From SFD Ditt
M LIGHT WATER
Fuel Cladding:| ZIRC
BOL HM Constity u
BOL Enrichment %;| 2631414612
{Bumup Summary (MWd)' . |Basis for burnup used in estimate:
From SFD | Esth 1
Nominstf 185.919.70( 184.411.03]Nominal burmup taken directly from SFD (converied 1o MWd).
Bounding 224,650.33] 368,822.06Bounding bumup taken directly from SFD (converted 1o MW,
iChecks
Estimated Bunup/
Burnup Multiplier Given Bumup Estimated EOL HWGiven EOL Hif
Nominat:| 0.84) 0.99
Bounding: 1.0% 1.64
‘Reactor core storage, g or other date confirming thal kraciation ceased for fuel.
*rotal bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass 1 gat specific bumup valuss (MWAMT).
OOE/SNF/REP-078 March 2003
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Fuel Radionuclide Inventory Worksheet

4. Fuel and Template Information Estimated
Fuet Name: DRCT . *Fuet decay start date: 1981 Canister usage:
SNF 1D #: 756 Eatimates as of: 2030 18°x15*
Fuel Units & Descr: 6936 - ROD Template: PWR (Light Water, Zirc, 0 to 5%, U}
Heavy Metal Mass: BOL=15512.364kg; EOL=15006.036kg *Template Burmup(MWd): 61.92
ROO Storage Site: INEEL Template BOL Heavy Metal Mass (MT): 0.00176911
s - Decay Time: 35 years
J1 Estimates © -5 m Xn . Ry b ¥n ¥s Gamma Sources
] . i - Photon Total
o CW/mMWdFrom . Nominal Bounding Fue! (nitial Activity NominalFue!  Bounding Fuel Energy Photons/sec
Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)* {©)__.. _mventories(Cl)  Inventories(Cl) Group {bounding)
Ac-227 8.7758E-10 481,493.98 962,887.96 0.00E+00 4.23€-04 B.45E-04 Avg. MeV
Am-241 1.4352E-01 481,493.98 962,957.96 0.00E+00 6.91E+04 1.36E+05 0.0150 SABIEs16
Am-242m 2.8698E-04 481,493.98 962,957.96 D.0CE +00 3BE42 2.76E+02 0.0250 1.045E418
Am-243 6.2565E-04 481,493.98 962.987.96 ).00E+00 3.01E+02 6.02E+02 0.0375 9965E+15
C-14 - 4.7901E05 431,493.98 962,987.96 D.00E+00 2.31E+01 4.61E+01 0.0575 1.151E+16
36 8.0297E-07 481,493.98 962,987.96 0.00€+00 3.87E-01 7.73E-01 00850 S.796E+15
Cm-243 2.5081E-04 481,493.98 962,957.96 0.00E+00 121E+02 242E+02 0.1250 4.023E+15
Cm-244 4.9015E-02 481,493.98 - 962,867.96 .00€+00 2.36E404 4.72E+04 02250 49TIE415
Co-60 2.5581E-03 431,493.98 962,887.96 0.00E+00 1.23E+03 2.46E+03 0.3750 2138E+15
Cs-134 4.0536E-05 481,493.95 962,987.96 0.00E+00 1.95€+01 3.90E+01 05750 4972€+16
Cs-135 1.4433E-05 481,433.98 962,987.96 .00E+00 6.85E400 1.366+01 0.8500 8.879E+14
Cs-137 1.3979E+00 481,493.98 962,887.96 ).00E+00 6.73E+05 .35E+06 1.2500 6.757E+14
Eu-154 2.0203E02 481,493.98 962.887.96 D.00E+00 ).73E+03 1.95E+04 1.7500 2023E+413
Eu-155 1.7684E-03 4281,493.98 962,957.96 0.00E+00 3 S1E+02 1.70E+03 22500 3258E409
Fe-55 4.3136E-05 481,493.98 962,887.96 0.00E+00 2.06E+01 4.15E+:01 2.7500 8.675E409
H-3 . 0763E-02 481,493.98 §62,987.96 0.006+00 1.00E404 2.00E+04 35000 6.873E+08
-129 9.8268E-07 481,453.96 962,967.96 0.00E+00 4.73E-01 D.47E-01 §.0000 2.939E+08
Kr-85 2. 8214E-02 481,493.98 962,857.96 D.00E+00 1.36E+04 2.726+04 7.0000 3.387E+07
Np-237 1.1218E05 481,493.88 962,887.96 ).00E+00 5.40E+00 DBE+01 11.0000 3.890E406
Pa-231 1.3036E-09 481,493.98 962,887.96 0.00E+00 6.28E-04 26E-03 .
Po-210 8.5078E-11 481,463.98 962,887.96 ).00E+00 4.10E-05 BA9E05
Pm-147 3.6531E-04 481,493.98 962,867.96 .00E+00 1.76E+02 3 52E+02
Pu-238 7.4564E-02 481,493.98 962,967.96 ).00E+00 3 59E+04 7.18E+404
Pu-239 1.1623E-02 431,493.98 962,987.96 0.00E+00 L.E0E+03 126404
Pu-240 S132E-02 481,493.88 - 962,967.96 0.00E+00 7.20E+03 1.46E+04
Pu-241 9.0036E-01 481,493.98 962,967.96 0.00E+00 4.34E405 8.67E+05
Pu242 6.4260E-05 481,493.98 962.987.96 ).00E+00 3.09E401 6.19E+01
Ra-226 2.2804E-10 431,493.98 962,887.96 0.00€+00 1.10E-04 2.206-04
Ra-228 5.2713E-12 481,433.98 962,887.96 ).00E+00 2.54E-06 5.08E-06
Ru-106 6.1160E-10 481,493.98 $62,887.9¢ 0.00E+00 2.04E-04 5.89E-04
Se-79 1.2377E05 481,493.98 962,887.9¢ D.00E+00 5.96E400 A9E+01
Sn-126 2.5210E06 48149398 962,987.9¢ 0.00E+00 1.21E+01 2.43E+01
5r-90 9.1667E-01 481,493.98 962.967.96 0.00E+00 4.41E+05 8.83E405
Tc-99 3.9357E-04 481,493.08 962,987.96 .00E+00 1.90E+02 3.79E+02
Th229 1.2057E-10 481,493.98 962,987.96 .00E+00 5.81E-05 16E-04
Th-230 2.1043E08 481483.98 962,887.96 0.00E+00 O1EQ2 2.03E-02
Tha3 5.2072F-12 481,493.98 962,957.96 0.00E+00 2.55E-06 A0E-06
TH208 1.7474E07 461,493.98 962,987.96 0.00E+00 8.41E-02 6BE-01 _
U232 4.7368EG7 481,493.98 962,957.96 0.00E+00 2.28E-01 4.56E-01 Thermal Power
U-233 2.5097E-08 481,493.98 962,857.96 0.00E+00 121€EQ@2 242602  [nominal Heat -Bounding -
U-234 5.0000E-05 481,493.98 962.987.95 0.00E+00 2.41E+01 4.81E+01 Output - Heat Output
U-235 -1.4480E06 451,493.98 0.00 9.81E-01 2.83€-01 D.81E-01 _ (Watts) (Watts)
U-236 7.5824EG6 481,493.98 962,987.96 0.00E+00 3.65E+00 7.30E+00 1.91E+04 2226404
U-238 2.6129E-07 481,483.98 0.00 5.06E4+00 4.94E+00 5.06E+00 Total Total
Y-80 9.1699E-01 481,493.98 962,987.96 0.00E+00 4.42E405 8.83E+405
Other Radionucides 6.46E+05 1.29E+06
L Template Selection 5 v, Burnup S yiand Checks « - kot T <
[Tempiate Selection § y - 3
From $FO Used Basis for P Difl
R M UGHT WATER LUGHT WATER
Fuel CL DRC ZIRC
BOL HM Constit [ u
BOL Enichment %: 2925317534 (Y
Burnup Summary (MWd)* . “{Basis for bumup used in estimate:
- From SFD 1
Nominat:| 454.977.84 451,433.96]Nominal bumup cakculated from the heavy metal mass destoyed.
Bounding:] 549.758.18) 962,887.96]Bounding bumup essumed 1 ba vce sominal bumup.
fChecks
Estimated Burnup/
Burnup Muttiplier Given Bumup Estimated EOL HWGIven EOL HIM
Nominat| 059) 1.06]
Bounding| 1.77] 1.75) - )
K core storage, ship or other date confirming that irradiation ceased for fuel.
3Total bumup for all fuel latod with this must be dvided by BOL heavy metal mass o get spedific bumup values (MWA/MT).
DOE/SNF/REP-078 March 2003
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Fuel Radionuciide Inventory Worksheet - - S
L. Fuel and Template Information 525 532 : ) Estimated

Fusl Name: uxmmOmz:mss_. "Fuel decay start date: 1973 - Canister usage:
SNF D &; 228 Estimates as of: 2030 Bars Fuel Transfer
Fuel Units & Descr: 1-6 X 6 ROD ARRAY Template: PWR (Light Waler, Zirc, 0 %0 5%. U} CC—1
Heavy Metal Mass: BOL=111.5kg; EOL=109.853kg *Template Burnup{MW dk 61.92
ROD Storage Site: INEEL ) Tompiate BOL Heavy Metal Mass (MT): 0.00176911
Template Decay Time: 50 years
11, Estimates-: ¢~ ™ Xn .r b Yo Yo Gamma Sources
. . : Photon Total
CUMWd From. .. Nominal wo.. &8 Fuel  fnitiat Activity . Nominal Fuet moc..&aa Fuel Energy  Photons/sec
Radionuclide ... Template.-  Fuel Burnup (MWd)" Burnup (MWd)" ()] Inventories(Cl) _Inventories{Ci) Group {bounding)
Ac-227 1.0733E-09 1,566.22 3.132.44 .00E+00 1.68E-06 3.306-06 Avg. MeV
Am-241 — 1.4751E-01 1,566.22 3,132.44 .00E +00 2.31E+02 4.62E402 0.0150 1.192€414
Am-242m 2.6309€-04 1,566.22 3,132.44 .00E +00 4.20E-01 8.40E-01 0.0250 2.389E+13
Am-243 6.2484E-04 1,566.22 3,132.44 ).00E +00 9.79E-01 1.96E+00 0.0375 22516413
C-14 4.7820E-05 1,566.22 3,132.44 0.00E+00 7.49E-02 .S0E-01 0.0575 2816E+13
Ch38 8.0297E-07 - 1,566.22 3,132.44 0.00E+00 1.26E-03 2.52603 0.0850 13166413
Cm-243 1.7426E-04 1,566.22 3,132.44 0.00E+00 2.73E-01 5.46E-01 0.1250 8.755E+12
Cm-244 2.7616E-02 1,566.22 3,132.44 0.00E+00 4.33E+01 - 8.655E+01 02250 1.124E+13
Co-80 3.5610E-04 156622 ,132.44 .00E+00 §.58€-01 1126400 0.3750 48526412
Cs-134 2.6260E-07 1,566.22 ,132.44 ).00E+00 4.11E-04 8.23E-04 05750 1.143E+14
Cs-135 1.443E-05 1,566.22 3,132.44 0.00E+00 2.26E-02 4.52E-02 0.8500 1.118E+412
Cs-137 9.8870E-01 1,566.22 3,132.44 0.00E+00 1.55E+03 3.10E+03 1.2500 7.100E+11
Eu-154 6.0320E-03 1,566.22 3,132.44 0.00E+00 9.45E+00 1.89E+01 1.7500 31226410
Eu-155 2.1770E-04 1,566.22 3,132.44 0.00E+00 3.41E-01 6.82E-01 2.2500 SAME+06
Fo-55 } 7.9296E-07 1,566.22 3,132.44 0.00E+00 1.24E-03 2 48E-03 2.7500 1.808E+07
H3 8.9486E-03 1,566.22 3,132.44 * 0.00E+00 1.40E+01 2.80E+01 3.5000 1.290E+08
129 9.8288E-07 1,566.22 3,132.44 0.00E+00 1.54E-03 3.08E-03 5.0000 55146405
Kr-85 - 0707E-02 1,566.22 3,132.44 0.00E+00 1.68E+01 3.35E4+01 7.0000 6.352E+04
Np-237 1.1027E06 1,568.22 3,132.44 0.00E+0D 1.87E-02 3.74E-02 11.0000 7.204E+03
Pa-231 1.4703E-09 1,566.22 3.132.44 0.00E +00 2.30E-08 4.61E-06
Pb-210 1.6828E-10 1,568.22 3,132.44 0.00E+00 2.64E-07 5.27€E-07
Pm-147 6.9606E-08 1,566.22 3,132.44 0.00E+00 .09E-02 2.18E-02
Pu-238 6.6263E-02 1,566.22 ,132.44 0.00E+00 1.04€+02 2.08E402
Pu-239 1.1618E-02 56622 3,132.44 .00E+00 1.85E+01 .64E+01
Pu-240 1.5142E02 156622 ,132.44 .00E+00 2.37E+01 4.74E+401
Pu-241 4.3766E-01 1,566.22 ,132.44 .00E+00 6.85E+02 - 1.37€+03
Pu-242 6.4260E-05 1,566.22 3,132.44 0.00E+00 1.01E-01 2.01E-01
Ra-226 3.8501E-10 1,566.22 3,132.44 0.00E+00 6.03E-07 1.21E-06
Ra-228 5.2055E-12 1,566.22 3,132.44 0.00E+00 8.29E-09 .66E-08
Ru-108 2.0413E-14 1,566.22 3,132.44 D.00E+00 3.20E-11 5.39E-11
Se-79 1.2376E-05 1,566.22 3,132.44 D.00E +00 1.94E-02 3.88E-02
n-126 2.5210E-05 1,566.22 3,132.44 D.COE+00 3.95E-02 7.90E-02
7-90 6.4163E-01 1,566.22 3,132.44 ).00E+00 1.00E+03 2.01E+03
Tc-99 3.9357E-04 1,568.22 3,132.44 ).00E+00 6.16E-01 .23E+00
Th229 _S644E-10 1,566.22 3,132.44 0.00E+00 2.45E-07 4.90E-07
Th-230 2.7972E-08 1,566.22 3,132.44 0.00E+00 4.33E-05 8.76E-05
™h-232 5.3036E-12 -1,568.22 3,132.44 0.00E+00 8.31E-00 1.66E-08
TH208 . . 1513607 . 1.566.22 3,132.44 0.00E+00 2.37€-04 4.74E-04
U-232 4.1005E-07 1,566.22 3,132.44 0.00E+00 6.42E-04 1.28E-03 Thermal Power
U-233 i 2.5856E-08 1.566.22 3,132.44 0.00E+00 4.05E05 8.10E-05 Nominal Heat Bounding
U-234 5.2665E-05 1.5668.22 3,132.44 0.00E+00 8.25€-02 1.65E-01 Output. - Heat Quiput
U-235 . -1.4487E08 1,566.22 0.00 -“3.62E-03 1.35E-03 3.62E03 {Watts) " (Watts)
U-238 . . . 75888E-06 1,566.22 3,132.44 0.00E+00 119602 2.38E-R 2.83E+01 S.57E+01
-238 - -2.6129E-07 156622 0.00 3.69E-02 3.65E-02 3.60€-02 Tolal Total
¥-90 6.4180E-01 1,566.22 3,132.44 0.00E+00 1.01E+03 2.01E+03
Other Radionuclides 1.49E+03 2.986+03
T Template Sclection S: v, Bornup S nary, and Checks “ - 1wl 3R
4!.:22- Selection Summary - . ]
From SFD. Used [Basis for Parameter Differences:
Reactor Moderator:, LIGHT WATER LIGHT WATER
Fuel Cladding:] ZinC ZIRC
BOL HM Constit v U
BOL Envichment % 1.50044343 [T
|Burnup Summary (MWd)* . . - |Basis for bumup used in estimate;
From SFO
{ 15333] 1,566 22 Nominal burmup cakculaied from the heey metal mass destoyed.
Bounding:| 3.132.44) bumup assumed 1o be twice nominal bumup.
jChacks
Estimated EOL HiWGiven EOL HM
Nominat : I o
Bounding:| 0.80{ mJ
‘Reactor core torag g or other date confirming that irraciation ceased for fusl.
Total bumesp for 2l fuel d with this must be divided by BOL heavy metal mass 1o get specific bumup values (MWJ/MT).
OOE/SNF/REP-078 - March 2003
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Fuel Radionuchide inventory Worksheet

. Fuel and Template Information . Estimated
Fuet Hame: DRESDEN | (UNOOS4) Fuel decay start date: 1973 Canister usage:
SNF IO #: 47 Estimates as of: 2030 Bare Fue! Transfer
Fus! Units & Dascr: 1-8 X & ROD ARRAY Template: PWR (Light Water, Zirc, 0 to 5%, U)
Heavy Motal Mass: BOL=58.847kg; EOL=57.281kg Template Bumup(MWd): 8192
ROD Storage SRe: INEEL Template BOL Heavy Metal Mass (MT): 0.00176911
Teenplate Decay Time: 50 ysars
T, Estimates oo 0 m X X b Yo Yo Gamma Sources
. <o Photon Totat
. CMWd From Nominal Bounding Fuel nitial Activity - Nominal Fuel . Bounding Fuel Energy - Photons/sec
Radionuclide Template Fuel Bumup (MWd)* Bumup (MWd)* €y - res(Cl) W tes{Ci) Group {bounding)
Ac-227 1.0733E-09 1,489.19 2,978.38 D.00E+00 1.60E-06 3.20E-06 Avg. eV
Am-241 1.4751E01 1,489.19 2,978.38 D.00E+00 2.20E+02 4.39E+02 0.0150 1.133E414
Am-242m 2.6809E-04 1,489.19 2,978.38 0.00E+00 .99E-01 7.98E-01 0.0250 221EN3
Am-243 6.2484E-04 1,489.19 2.978.38 0.00E+00 .31E-01 1.86E+00 0.0375 2.140E+13
C-14 4.7820E-05 1,489.19 ,978.38 0.00E+00 12E02 1.42E01 0.0575 2678E+13
CiH36 8.0297E07 1,489.19 ,078.38 0.00E+00 1.20E-03 2.39E-03 0.0850 1251E413
Cm-243 j 1.7426E-04 1,489.1 ,978.38 0.00E+00 2.60E-01 5.19E-01 0.1250 8.325E412
Cm-244 2. 7616E-02 1,489.1 2,978.38 0.00E+00 4.11E+01 8.23E+01 02250 1.0B8E+13
Co-60 3.5610E-04 1,489.1 ,978.38 0.00E+00 5.30E-01 1.06E+00 0.3750 4614E412
Cs-134 2.6260E-07 1,489.19 ,978.38 D.00E+00 3.91E-04 7.82E-04 0.5750 1.086E+14
Cs-135 4433E-05 1,489.19 ,978.38 0.00E+00 2.15E-02 4.30E-02 0.8500 1.061E+12
Cs-137 ).8870E-01 1,480.19 ,978.38 .00E +00 1.47E+03 2.94E+03 1.2500 6.751E411
Eu-154 5.0320E-08 1,489.19 2,978.38 D.00E +00 8.9BE+D0 1.80E+01 1.7500 2 968E4+10
Eu-155 1770604 1,489.19 2,978.38 D.00E +00 3.24E-01 6.48E-01 22500 4.B78E+06
Fe-55 7.9296E-07 1,489.19 2,978.38 0.00E+00 1.18E03 2.36E-03 2.7500 1.719E407
H-3 8.9486E-03 1,489.1¢ 2,978.38 0.00E+00 1.33E401 2.67E+01 3.5000 1.227E406
-129 9.8288E-07 1,489.1 ,978.38 0.00E+00 1.46E-03 2.93E-03 5.0000 §.243E405
Kr-85 1.0707E-02 1,489.1 2,978.38 0.00E+00 1.59E+01 3.19E+01 7.0000 6.040E+04
Np-237 1.1927E-05 1,489.19 ,978.38 0.00E+00 1.78E02 3.55E-02 11.0000 6.935E+03
Pa-231 1.4703E-09 1,489.19 ,978.38 0.00E+00 2.19E-06 4.38E-06
Pb-210 - 1.6828E-10 1,489.19 ,978.38 0.00E+00 251E07 6.01E07
Pm-147 6.9606E-06 1,489.19 2,978.38 0.00E+00 1.04E-02 2.07E-02
Pu-238 6.6263E-02 1,480.19 .978.38 ).00E+00 9.87E+01 97E+02
Pu-239 1.1618E-02 1,489.19 2,978.38 D.0CE +00 1.73E+01 3.46E+01
Pu-240 15142602 1,489. ,978.38 .00E+00 2.25E+01 451E+01
Pu-241 4.3766E01 1,489.19 2.978.38 .00E +00 6.52E+02 1.30E+03
Pu-242 6.4260E-05 1,489.1 2,978.38 0.00E+00 ).57E02 1.91E-01
Ra-226 .8501E-10 1,489.1 2,978.38 0.00E+00 .73E-07 1.15E-06
Ra-228 .29655E-12 1,489.1 2,978.38 0.00E+00 89E-09 SBE-08
Ru-106 .0413E-14 1,489.19 ,978.38 .00E +00 3.04E-11 6.08E-11
Se-79 1.2376E-05 1,489.19 2978.38 ).00E+00 BAE-02 3.69E-02
Sn-126 2.5210E-05 1,489.19 2978.38 .00E+00 3.75E-02 7.51E-02
Sr60 6.4163E-01 1,489.19 2,878.38 0.00E+00 8.56E+02 1.91E+03
Tc-99 3.9357E-04 1,489.19 .978.38 0.00E+00 5.86E-01 1.17E+00
229 5644E-10 1,489.19 X 00E+00 2.33607 4.66E-07
Th-230 2.7972E-08 1,489.19 £ 0.00E+00 417E-05 8.33E-05
Th-232 §.3036E-12 1,489.19 2.5 0.00E+00 7.90E-08 1.58E-08
Y208 S136E-07 1,480.19 2§ 0.00E+00 2.25E-04 4.51E-04
U232 4.1005E-07 1,489.19 0.00E+00 6.11E-04 122603 Thermal Power
U-233 2.5856E-08 489.19 0.00E+00 3.85E-05 7.70E-05  JNominal Heat Bounding
U-234 52665E-05 483.19 0.00E+00 7.84E-02 157E-01 ‘Output ~ Heat Output
U-235 -1.4437€-06 1,489.19 1.81E03 0.00E+00 1.91E-03 atts (Watts
U-236 7.5888E-06 1,489.18 0.00E+00 113602 2.26E-02 2.89E+01 8.39E+01
U238 -2.6129E-07 1,489.19 1.85€-02 1.91E-02 1.95E-02 Total Total
Y-80 6€.4180E-01 1,489.19 0.00E+00 9.56E+02 1.91E+03
Other Radionuciic 1.42E+00 2.84E+08
JIL Template Selection S ¥, Burpup Sammary, and Checks -
Fr. P Selection Summary - - . B . '
From Used — ]Basis for P: Ditf
R Mod LIGHT WATER UGHT WATER
ct ZIRC aRC
BOL HM Constit M [T]
BOL E: % 1.5005013 05
Bumup Summary (MWd)" |Basis for burnup used in
From SFD | Estimated ]
Nominat:| 823.86{ 4,459.19]Nominal bumup cakcaulatad from the heavy meta) mass desiroyed.
Bounding:| 1 2.978.38]Bounding bumup assumed ¥ be tice nominal burm.
[Checks
Estimated Bumup/
-] Mult] Given Burnup Estimated EOL HIWGiven EOL HIK
Nominat:] 0.72) 1.81
Bounding:| 145 .
'Reactor core storage, g of other date confirming that iradiation ceased for fuel.
otal burnup for alt fuel d with this must be dividod by BOL heavy metal mass o get specific bumup vakues (MWA/MT).
DOE/SNF/REP-078 March 2003
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Fuel Radionuclide Inventory Worksheet
1. Fuoel and Template Information’ | 5 55 Estimated
Fuel Name: DRESII, HBR, 8R-3, BRP, TMI YFuol decay start date: 1979 Canister usage:
SNFID #: 50 Estimates as of: 2030 18°x10" _
Fuol Unlts & Deser; 1 - CANISTER OF SCRAP Tempiate: PWR (Light Waler, 2, 0% 5%, U) oo :
Heevy Motal Mass: BOLs  : EOL=19.608kg . *Template Bumup(MWd): s1.92
ROD Storage Site: INEEL Template BOL Heavy Metal Mass (MT): 0.00176911
Template Decay Time: S0 years
1L Estimates .- - r.» ™m Ap Xy b 1 3 Y Gamma Sources .
: Photon Total
CMwWd From Nominal Bounding Fusl nitial Activity Nominal Fued  Bounding Fuel Energy  Photons/sec
Radionuclide TYemplats Fuel Burnup ..Eis. Bumup (MWd)* ©h Inventordes(Ci) _In ies{Cl) Group {bounding)
AC-227 1.0733E-09 18,646.28 18,646.28 0.00E+00 2.00E-05 2.00E-05 Avg MeV
Am-241 1.4751E-01 18,646.28 18,646.28 0.00E+00 2.75E+03 2.75E+03 0.0150 7.095E+14
Am-242m 2.6800E-04 18,646.28 18,646.28 0.00E+00 §.00E+00 5.00€+00 0.0250 1422E+14 =
Am-243 6.2484E-04 18,646.28 18,646.28 0.00E+00 117E+01 1.17E+01 0.0375 1.340E+14
C-14 4.7820E-05 18,646.28 18,646.28 0.00E+00 8.92E-01 8.92E-01 0.0575 167TE+14
CH36 8.0297€-07 18,646.28 18,646.28 0.00E+00 1.50E-02 1.50€-02 0.0850 7.834E413
Cm-243 1.7426E-04 18,648.28 18,646.28 0.00E400 1. 25E+00 3.25E400 0.1250 2126413
Cmr-244 2-7616E-02 18,646. 18,646.28 0.00E+00 5.15E+02 5.15E+02 0.2250 6.683€+13 —
Co-60 3.5610E-04 18, 18,646.28 0.00E+00 6.64E+00 6.64E+00 0.3750 23888E413
Cs-134 2.6260E-07 18,646.28 18,646.28 0.00E+00 4.00E-03 4.90E-03 05750 6.502E+14
Cs-135 1.4433E-06 18,646.28 18,648.28 0.00E+00 2.69E-01 2.65€E-01 0.3500 8.642E6+12
Cs-137 9.8870E-01 18,646.28 18,646.28 0.00E+00 1.84E+04 1.84E+04 12500 4.226E+12
Eu-154 .0320E-03 18,646.28 18,646.28 0.00E+00 1.12E+02 1.126202 1.7500 1.858E+11 A
Ew155 2 {770E-04 18,646.28 18,646.28 0.00E+00 4.06E+00 4.06E+00 2.2500 3.054E+07
Fe-55 7.9296E-07 18,646.28 18,648.28 0.00E+00 1.4BE-02 1.48E02 2.7500 1.076E+08
H3 8.5486E-03 18,64828 1 28 0.00E+00 1.67€+02 1.67E+02 35000 7.679E+08
129 9.8288E-07 18,646.28 18,646.28 0.00E+00 1.836-02 1.83E-02 5.0000 3.282E408 .
Kr-85 1.0707E-02 18,646.28 18,646.28 0.00E+00 2.00E+02 2.00E+02 7.0000 3781E+06 _
237 1927E-05 B,648.28 8,646.28 0.00E+C0 . 22601 2 22E-01 11.0000 4.341E+04 ‘
Pa-23 ATO3E09 8,646.28 18,6428 0.00E+00  74E-06 2. 7AE-05
Pb-210 L6828E-10 8,646.28 18,64628 .00E+00 3.14E-08 3.14E-08
Pm-147 6.9606E-08 18,646.28 18,648.28 ).00E+00 -30E-01 1.30E-01 n
Pu-238 6.6263E02 18,646.28 18,646.28 0.00E+0D 1.24€+03 24E+03
Pu-239 1.1618E-02 18,646.28 18,646.28 0.00E+00 2.17E+02 ATE+02 - -
Pu-240 1.5142E-02 18,6468 18,646.28 0.00E+00 2.82E+02 . 82E+02
Pu-241 4.3766E-01 18,646.28 18,646.28 0.00E+00 8.16E+03 8.16E+03
Pu-242 6.4260E-05 18,64628 18,648.28 0.00E+00 1.20E+00 1.20E+00
Ra-226 3.8501E-1( 18,6 8,646.28 0.00E+00 7.18E-08 7-18E-06
Ra-228 . 2956E-12 18,648.28 18,646.28 0.00E400 9.87E-08 9.87E-08
Ru-108 0413614 18,646.28 646.28 0.00E+00 3.81E-10 3B1E-( -
Se-79 1.2376E-05 18,646.28 18,646.28 0.00E+00 2.31E-01 2 31ED
Sn-126 .5210E-08 18,646.28 18,646.28 0.00E+00 4.70E-01 4.70E-0
Si-90 . 4163E-01 18,648.28 18,646.28 D.00E +00 1.20E+04 1.206+04
Tc-99 .B357E-04 18,648.28 84628 .00E+00 7.34E+00 7.34E+00
Th-229 _S644E-10 18,638.28 346.28 3, 00E +00 .92€-08 2.92E-08 -
Th-230 2.7972E-08 18,646.28 646.28 .00E+00 22604 .22E-04
Th-232 5.3036E-12 18,648.28 18,646.28 0.00E+00 .80E-08 ).80E-08
T+208 S136E-07 18,646.28 1864628 0.00E+00 2.82E-03 2.82€-03
U232 4.1005E-07 18,646.28 18,646.28 0.00E+00 7.65E-08 7.65E-03 Thermal Power
U-233 2.5856E-08 18,648.28 18,646.28 0.00E+00 4.82E-04 4.82E-04 Nominal Heat Bounding .
U-234 5.2665E-05 18,646.28 18,64628 0.00E+00 9.82E-01 9.82E-01 Output  Heat Output
U-235 -1.4487E-08 18,646.28 0.00 271E-03 0.00E+00 2.71E-03 {Watts) {Watts) :
U-236 7.5888E-06 18.646.28 18,646.28 0.00E+00 1.42E-01 1.42E01 3.I7E+02 337E+G2
U238 -2.6129€-07 18,646.28 0.00 1.28E-02 7.88E-03 1.28E-02 Total Total
¥-90 6.4180E-01 18,646.28 18,646.28 0.00E+00 1.20E+04 1.20E+04 o
Other Radionucides 1.78E+04 1.78E+04 . -
T T -.- S Calantl, - L¢§_<5 402‘985&&;& D 97
. S S ) 4 - - . — .
¥rom SFD Used [Basis fo¢ P: Oith 3 ¢
Reactor Mk LIGHT WATER UGHTWATER ___ [This Tomplaie was Used for the foowing reasons: .
Fuel C = 2IRC . ZIRC el matches on al exspl —
BOL HM Constituentss [ U
BOL Envichment %: [T
[Burnup Summary aWay: |Basis for burnup used in esti ) -
From SFD ] | —
N t:f 18,646.28] np set oqual 10 bounding bumup.
Bounding:| 18.648.28]Bounding bumup by BOL heavy was twice EOL.
[Checi - - -
Estimated Burnup/ —_
My Given Estimated EOL HM/Glven EOL HM
i35 [T
Bounding:| 13.58]
"Reactor core storage. shipping or others dade confirming that iradiation ceased for fuel. ‘
*Total buerup for i fuel with this worksheet must be divided by BOL heavy metal mass 15 gel specific bumup values (MWAMT). —
. |
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Fuel Radlonucllde Inventory Worksheet

Estimated -
8 'Fuel decay start date: 1994 1y Canister usage:
Estimstes ss of: 2000 18"x10'
Template: FFTF (FAST, §ST, 100 30%, Pu& U) Coz2_ ]
STemplate Bumup{(MWd): 50112 .
Template BOL Heavy Metal Mass (MT): 00329181
Template Docay Time: 35 years.
Xo X ] . Y Yo Gamma Sources
- CVWd From - -+ Nominal ‘Bounding Fuel nitial Activity - © Nominal Fuel  Bounding Fuet | - Energy - -Photons/sec
Radionuclide - Tenp_lale'. . Fuet Bun)mp (MMWd)? Bumup (MWA)* {Ci) ) hvent};riﬁs(d) __Inventories(Cl) - Group - ' (bounding)
Ac-227 6.1822E-12 833.80 563.38 ).00E+00 5.15E-09 9.67E-09 Avg. eV
Am-241 1.1066E-01 833.80 563.38 2.01E+01 1.12E+02 1.93E+02 00150 5.131E+13
Am-242m 1.9247E-03 833.80 ,563.38 ).0CE+00 1.60E+00 3.01E+00 0.0250 1.017E+13
Am-243 1.0740E-04 B833.80 1,563.38 .00E+00 .96E-02 1.68E-01 0.0375 1.181E+13
C-14 2.6042E-05 333.80 1,563.38 .00E+00 ATE-Q2 4.07E-02 0.0575 1.181E+13
36 3.4243E-10 333.80 1.563.38 .00E+00 .B6E-07 5.35E-07 0.0850 5.658E+12
Cm-243 4.0629E-04 333.80 1,563.38 0.00E+00 3.39E-01 L35E-01 0.1250 3.882E+12
Cm-244 1.6024E-03 333.80 156338 0.00E+00 134E+400 LS1E+00 0.2250 4.586E+12
Co-60 3.4275E-03 333.80 1,563.38 ).00E+00 2.86E+00 .36E+00 0.3750 1.979E€+12
Cs-134 1.5566E-03 833.80 1,563.38 ).00E+00 1.30E+00 2. 436400 05750 8.019€+13
Cs-135 4.7693E-05 833.80 1,663.38 0.00E+00 3.88E-02 7.46E-02 0.8500 8.379E+11
Cs-137 1.4007E+00 333.80 1,563.38 0.00E+00 ATEHOS 2. 18E4+03 1.2500 1.003E+12
Eu-154 1.6184E-02 333.80 1,563.38 0.00E+00 1.35E+0 2 53E+01 1.7500 2.269E+10
Eu-155 1.3774E-02 - 333.80 1,663.38 ).00E+00 1.15E+40 15E+01 2.2500 4.553E+06
Fe-55 . 3.8028E-04 333.80 1,563.38 ).00E+00 3.47E-01 5.85E-01 27500 2591E+07
H-3 3.8454E-03 333.80 1,563.38 .00E+00 3.21E+00 6.01E+00 3.5000 1.288E405
129 1.2891E-06 333.80 1,563.38 ).00E+00 O7E-03 2.062E-03 5.0000 4.430E+04
Kr-85 2.7848E-02 333.80 1,563.38 .00E+00 2.32E4+01 4.35E+01 7.0000 5.054E+03
Np~237 3.7516E-06 333.80 1,563.38 ).00E+00 3.13E-03 5.87E-03 11.0000 E5.781E+02
Pa-231 1.2488E-11 333.80 1,563.38 0.00E+00 1.04E-08 1,.95E-08
Pb-210 2.4206E-12 333.80 1,563.38 .00E+00 2.02E-09 3.78E-09
Pm-147 1.5671E-02 833.80 1,563.38 0CE+00 1.31E+01 2.45E+01
Pu-238 1.4877E-02 833.80 1,563.38 .00E+00 1.24E+01 2.33E+01
Pu-239 -3.5520£-02 333.80 0.00 B5E+02 1.35E+02 1.65E+02
Pu-240 2.0690E-02 333.80 1,563.38 8.38E+01 O1E+02 .16E+02
Pu-241 «1.4799E+00 833.80 0.00 3.76E403 2.53E+03 3.76E+03
Pu-242 1.1252E-05 833.80° 1,563.38 2.24E-02 L17E-02 L.99E-02
_Ra-226 7.8524E-12 333.80 1,563.38 .00E+00 6.55E-09 23E-08
Ra-228 2.4D86E-1€ 333.80 1,563.38 .00E+00 2.01E-13 3.77E-13
Ru-106 1.5066E-05 333.80 1,563.38 .00E+00 26E-02 2.36E-02
Se-79 1.0127E-05 833.80  0.00E+00 8.44E-03 1.58E-02 .
Sn-126 4.3902E-05 833.80 ).00E+00 3.66E-02 6.86E-02
Sr-90 5.0088E-01 333.80 .OOE: 4.18E+02 7.83E+02
Tc99 3.94126-04 333.80 ).00E+00 L29E-01 6.16E-01
h-229 7219E-12 333.80 $.00E+00 L27E-09 4.26E-09 *
Th-230 1.0441E-00 333.80 L.O0E+00 L. 71E07 1.63E-06
Th-232 3.1689E-16 333.80 * 0.00E+00 2.84E-13 4.95E-13
TH208 4.6636E-07 833.80 0.00E400 3.89E-04 729E-04 —
U-232 1.2638E-06 833.80 0.00E+00 1.05E-03 1.98E-03 Thermal Power
U-233 5.7451€-10 833.80 0.00E+00 4.79E-07 8.98E-07 Nominal Heat Bounding
U234 4.3044E-06 833.80 ©0.00E+00 3.50E-03 8.73E-03 -Outptt * - Heat Outpu!
U235 T.7765E-08 833,80 3.30E-05 2.74E05 330E-05 ) (watts) - (Wans)
U-236 - 1.8OS0E-07 833.80 0.00E+00 1.50E-04 2.82E-04 2.03E+01 3.24E+01
U-238 -1.7914E-07 833.80 247603 2.32E-03 2.47E03 Total Total
Y90 5.0088E-01 833.80 0.00E+00 4.18E402 7.83E+02
Other Radionuciides 1.18E+03 2.22E+03
late Selection S _,,Bnrmps v, and Checks ™
Ttmplate Selection Summary - - . RS |
From SFD Used  |Basis for Parameter Differences:
Raactor & FAST FAST JTis Tempiate was used for e following reasons:
Fuel Cladding:] 857 §ST ol metches on af p aucept .
BOL HM Constit PuandU Pusnd U
BOL Envich %:l 1010 30
|Bumup Summary (MWd)* - .- . ]Basis for burnup used in estimate:
From SFO d
Nominal:] 833.80]Nominal bump taken fom SFD and convertad 10 MG weing BOL10.&23kg
1,563.38}Bounding bomup taken from SFO and converted 1o MWd using BOL=10423kg
Estimated Bumnup/
Bumup Multiplier Given B Estimated EOL HW/Given EOL HM
Nominat:| 053]
RBounding:| 0.99]
"Reactor core J, storage, shipping or other date confiming that iradiation ceased for fuel.
*rotal bumup for af ket clated with this must be divided by BOL heavy metal mass 10 get specific bumup values (MWdAMT).
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Fuel Radionuclide Inventory WOrksheel - B
RYe) i ’ Estirnatad

1 Fuel and Template Information
mmmuomemaem ) 'Fuddeenysuﬂm 1994 Canister usage:
SNFID #: 364 Estimates 88 of: 2030 18°x10°
Fuel Units & Descr: 952 - ROD Template: FFTF (FAST, SST, 100 30%, Pu & U)
Heevy Metal Mass: BOL= ; EOL=02454&g emplate Bumup(MWd): - 5Mma2
ROD Storage She: INEEL Tomplate BOL Heavy Metat Mase (MT): 0.0329181
— P Decay Time: 35 years
18, Estimates. ... .-~ ©m - Xy Xy b Yo . Yo ' Gamma Sources
. ] .. Photon Total
- CUMWd From ,Nominal - Bounding Fusl nitial Activity  Nominal Fusl  Bounding Fuel Energy  Photons/sec
Radionuclide - - Template Fuel Bumup (MWd)® Bumup (MWd)® ' ©n__ Inventories(Cl) _tnventories(Cl) | - Group (bounding)
Ac227 _6.1822E-12 ,040.82 20,102.04 0.00E+00 4.97E-08 1.24E07 Avg. MeV
Am-241 1.1066E-00 - 8,040.82 20,102.04 1.94E+02 1.08E+03 .42E+03 0.0150 6.563E414
Am-242m — 1.9247E-03 -~ 8,040.82 20,102.04 0.00E+00 " 1.55E+01 .87E+01 00250 1.307E+14
Am-243 1.0740E-04 8,040.82 20,102.04 0.00E+00. 8.64E-01 - 2.16E+00 00375 1.519E+14
C-14 2.6042E-05 - 8,040.82 20,10204  0.00E+00 2.09E-01 §.23E-01 0.0575 1.510E+14
136 = 3.4243E-1( . 8.040.82 20,102.04 0.00E+00 2.75E-06 6.88E-06 0.0850 7276E13
Cm-243 . 4.0629E-04 8,040.82 20,102.04 .00E+00 3.27E+00 L17E+00 0.1250 6.119E+13
Cm-244 1.6024E 03 3,040.82 20,102.04 .00E+00 1.29€401 3226401 02250 SS71E+13
Co-60 34275E-03 B.040.62 20,102.04 ).00E+00 2.76E+0 5.89E+01 03750 2.545E413
Cs-134 : 1.5566E03 - . 8,040.82 20,102.04 0.00E+00 . 25E+0 3.13E+01 05750 1.031€+15
Cs-135 __4.7693E05 8,040.82 20,102.04 0.00E+00 3.83E01 9.59E-01 0.8500 1.077E13
Cs-137 1.4007E+00 . 8,040.82 20,102.04 0.00E+00 13E+04 2.89E+04 1.2500 1289E+13
Eu-154 B 1.6184E02 - 8,040.82 20,102.04 0.00E+00 " 1.30E+02 — 325E+02 1.7500 29TENT
Eu-155 1.3774E02 8,040.82 20,102.04 0.00E+00 11E+02 277E+02 22500 5.825E407
Feo-55 ] - - 3.8028EO4 8,040.82 20,102.04 0.00E+00 3.06E+00 T-64E+00 . 2.7500 $.X0E+08
H3 38454E03 . 8,040.82 20,102.04 __°__ 0.00E+00 3.09E+01 7.73E+01 3.5000 1.505E+08
129 - 1.2891E-06 - 8,040.82 20,102.04 0.00E+00 1.04E-02 2.50E-02 — 5.0000 5.0656E+05
Kr-85 2.7848E-02 . 8,040.82 20,102.04 0.00E+00 2.23E402 5.60E+02 7.0000 5.770E+04
Np-237 3.7516E06 8,040.82 20,102.04 0.00E+00 - 3.026-02 7.54E-02 _11.0000 6.600E+03
Pa-231 .2488E-11 3,040.82 20,102.04 0.00E+00 1.00E-07 “261E07
Pb-210 2.4206E-12 ,040.82 20,162.04 0.00E+00 1.95E-08 4.87E-08
Pm-147 1.5671E-02 ,040.82 20,102.04 ___ 0.00E+00 1.26E+02 3.15E+02
Pu-238 } 1.4877E-02 040,82 20,102.04 0.00E+00 1.20E+02 2.99E+02
Pu239 . -3.5520E-02 8.040.82 0.00 1.59€+03 1.31E+03 1.59€403
40 2.0690E-02 3,040.62 20,102.04 8.09€+02 .75E+02 1.226403
Pu241 - -1.4799€+00 8,040.82 0.00 3.63E+04 2.44E+04 3.63E+04
Pu242 1.1252E-05 8,040.82 20,102.04 2.16E-01 3.06E-01 4.42E-01
Ra-226 7.8524E-12 8,040.82 20,102.04 .00E +00 8.31E-08 1.58E-07
Ra-228 2.4086E-16 8,040.82 20,102.04 - 0.00E+00 1.94E-12 4.84E-12
Ru-108 1.5066E-05 8,040.82 20,102.04 - 0.00E+00 21E-01 3.03E-01
30-79 1.0127E-05 3,040.82 20,102.04 0.00E+00 814E02 .04E-01
Sn-126 © 4.3902E-05 ,040.82 20,102.04__ 0.00E+00 3.53E-01 .83E-01
5r-90 5.0088E-01 ,040.82 20,102.04 "~ 0.00E+00 4.03E+03 1.016+04
Tc-99 3.0412E-04 8,040.82 20,102.04 0.00E+00 3.17E+00 7.92E+00
Th229 . - 27219€-12 8,040.82 20,102.04 0.00E+00 - 2 19E-08 ATE-08
Th-230 1.0441E-09 8,040.82 20,102.04 ).00E+00 .40E-08 . 10E-05
o232 3.1689€-18 8,040.82 20,102.04 ).00E+00 25512 - 8.37E-12
208 4.6836E07 8,040.82 20,102.04 ).00E+00  3.75E03 ).37E-03 :
U232 . 1.2638E06 8,040.82 20,102.04 0.00E+00 1.026-02 2.54E-02 - Thermal Power
U-233 . §7451E-10____ . 8,040.82 20,102.04 0.00E+00 4.62E-08 15E-08 Nominal et Bounding:
U-234 —__ 4.3084E06 8,040.82 20,102.04 0.00E+00 3.46E-02 ‘B65EG2_ | Outpik .. HeatOutput
U-235 -F.I765E09 8,040.82 ____0.00 3.27E04 2.64E-04 _ 327E-04 _(Watts) (Watts)
U-236 1.8050E-07 8,040.82 20,10204 - 0.00E+00 1.45E-03 3.63E-03 1.968402
U238 1.7914E07 8,040.82 0.00 2.38E02 2.23E-02 2.38E-02 T Total Total
¥-90 5.0088E-01 8,040.82 20,102.04 ____ 0.006+00 4.03E+03 01E+04 .
Other Radionuchides - . 1.14E+04 2.85E+04
TIL Template Selection Sununary, Burnup S ry, and Checki o -
[Tempiate Selection Summary - |
R . From SFD Used F;ash for Parameter Differences:
Reactor Moderstors] FAST FAST Templaie was used lor the Sollowing reasons:
Fuel Cladding] SST SST JThis & onal oxcept
BOL HM Constituents: PuandU PuandV T
BOL En i %: 10 % 0
{Bumup Summary (MWd)' _ ' |Basis for burnup used in estimate:
From SFD Estimated [ -
Nomlnal:| 8,040.52}Nosminal bumup taken from SFD and converied 1o MW using BOL=100S1ig
Bounding:| 20,102 04]Bounding bumup taen rom SFD and converied 1o MW using BOL=100.51%9
[Checks
Estimated Bumup/
r—m Given Estimated EOL HM/Given EOL HM
Noeninat 053 | I— I
n e 1 131
‘Reactor core storage, g or other ciate confirming that irrackation ceased for fuel.

’t«:mmummmwmmuwwumwmm»gasp.ancwvm(uwm
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Fuel Radionuclide In Inventory Worksheet

!. Fuel and Template Information Estimated
Fuel Name: EBR—IIOX!DEFIEI.EXPER *Fuel decay start date: 1994 Canister usage:
SNFID#: 45 Eatimates as of: 2030 18°x10°
Fuet Unhts & Descr: §71 - ROD Template: FFTF (FAST, SST, 1010 30%, Pus U)
Heavy Metal Mass: BOL= ; EOL=56.986kg STemplate Burnup(MWd): 50112
ROD Storage Site: INEEL Temptate BOL Haavy Metal Mass (MT): 0.0329181
- - ‘Tempiate Decay Time: 35 years
0. Estimates oy o m % * o Ya s ‘Gamma Sources
: o . S . Photon Total
o C/MWdFrom - -~ Nominat . ° “""ﬁﬂﬂf"ﬂ lnluauwvity »Nomlmlﬁel . Bounding Fuel Energy .. Photonsfeec
Radionuclide " Template " . Fue! Bumup (MWd)® Bumup (AWd)® . - A - : Inventorles(Cl) - inventories{Cl) | ~ Group (bounding)
Ac-227 6.1822E-12 4,956.09 12,39022 0.00E+00 3.06E-08 7.66E-08 Avg. eV
Am-241 1.1066E-01 4,956.00 12,3022 A19E+02 6.68E402 1.49E+03 0.0150 4.045E414
Am-242m 1.9247E-03 4,956.09 12,3022 .00E+00 9.54E+00 2.38E+01 0.0250 8.0586+13
Am-243 1.0740E-04 4,956.09 12.390.22 .00E+00 .32E-01 1.33E+00 0.0375 9.362E+13
C-14 2.6042E-05 4,956.00 12,390.22 0.00E+00 29E-01 3.236-01 0.0575 9.306E¢13
CH36 3.4243E-10 4,956.00 12,390.22 0.00E+00 1.70E: 4.24E06 0.0850 44B4E13
Cm-243 4.0629E-04 4,856.09 12,390.22 0.00E+00 2.01E+00 5.03E+00 0.1250 3.155E413
Cm-244 1.6024E-03 4,856.09 12,390.22 0.00E+00 7.94E+00 1.99E+01 02250 3619E+13
Co-60 3.4275E-03 4,856.09 ,390.22 0.00E+00 1.70E+01 4.25E+01 0.3750 1.569E+13
Cs-134 1.5566E-03 4,956.00 12,390.22 0.00€+00 7.71E+00 1.93E+01 05750 6.355E+14
Cs-135 4.7693E-05 4,956.09 12,390.22 0.00E+00 2.36E-01 5.91E-01 0.8500 6.640E+12
Cs-137 1.4007E+00 4.956.08 12,390.22 0.00E+00 3.94E+03 1.74E404 1.2500 7.948E+12
Eu-154 1.6184E-02 4,956.08 12,3902 0.006+00 8.02E+01 2.01E+02 1.7600 1.796E+11
Eu-155 4.3774E-02 4,956.09 12,390.22 .00E+00 €.83E+01 1.71E+02 2.2500 3.591E+07
Fe-55 3.8028E-04 4,956.09 12,390.22 .00E+00 .8BE+00 4.7T1E+00 27500 2.053E+08
H-3 3.8454E00 4,956.09 12,390.22 .00E+00 1.81E+01 4.76E+01 3.5000 0.275E405
-129 1.2891E-06 4,956.09 12,390.22 .00E +00 8.39E-03 1.60E-02 5.0000 3.116E+05
Kr-85 2.7848E-02 4,956.09 12,390.22 0.00E +00 1.38E+02 3.45E402 7.0000 3.557E404
Np-237 3.7516E-06 4,956.09 12,390.22 .00E+00 1.86E-02 4.65E-02 11,0000 4.068E+03
Pa-231 1.2488E-11 4,956.00 12,390.22 ).00E +00 -~ 6.19E08 1.55E07
Pb-210 2.4206E-12 4,956,080 12,390.22 .00E+00 20E-08 3.00E-08
Pm-147 1.5671E-02 4,956.09 12,390.22 ).0GE +00 71.77TE+01 1.94E+(2
Pu-238 4877E02 4,956.09 12,390.22 0.00E+00 7.37E+01 1.B4E+02
Pu-230 -3.5520E-02 4,956.09 0.00 9.81E402 B8.04E+02 9.81E+02
Pu-240 2.0690E-02 4,956.00 12,3902 4.98E402 6.01E+02 7.55E+02
Pu-241 -1.4799E+00 4,956.09 0.00 2.24E. 50E+D4 2.24E+04
Pu-242 1.1252E-05 4,956.00 12,350.22 1.38E-01 L.B9E-D1 2.72E-01
Ra226 7.8524E-12 4,956.09 12,390.22 0.00E+00 3.89E-08 9.73E-08
Ra-228 2.4086E-16 4,956.09 12,300.22 0.00E+00 1.19E-12 2.98E-12
Ru-106 1.5066E-05 4,856.09 12,390.22 0.00E+00 7A7EQ2 1.87E01
Se-79 1.0127E-05 4,956.09 12,390.22 ).00E +00 5.02E-02 1.25E-01
Sn-126 4.3902E-05 4,956.09 12,390.22 ).00E+00 2.18E-01 5.44E-01
5r-90 .0088E-01 4,956.09 12,390.22 ).00E+00 2.48E4+03 6.21E+03
Tc99 .8412E-04 4,956.00 12,390.22 ).00E+00 95E+00 4.88E+00
Th-229 . T219E-12 4,956.09 12,390.22 ).00E +00 35E-08 3.37E-08
Th-230 .0441E-09 4,956.09 12,390.22 0.00€+00 5.17E06 t.29E-05
Th232 3.1689E-16 4,956.09 12,390.2 0.00E+00 5TE-12 3.83E-12
TH208 4.8636E-07 4,956.09 1239022 0.00E+00 . 2.31E-03 5.78E-03
U232 1.2638E-06 4,956.09 12,300.22 0.00E+00 6.26E-03 1.57E02 Thermal Power
U-233 6.7451E-10 4,956.09 12,390.22 0.00E+00 2.85E-06 7.12E-06 Nominal nm Bounding
U-234 4.3044E-06 4,956.09 12,390.22 0.00E+00 2.13E-02 5.33E-02 Output - Heat Output
U-235 -7.7765E-09 4,956.09 0.00 2.01E04 1.63E-04 2.01E-04 _(Watts) (Watts)
U-236 1.8050E6-07 - 4,956.08 12,300.22 0.00E+00 8.95E-04 2.24E-03 1.21E402 2.40E ¢02
U238 1.7914E-07 4,856.00 0.00 1.A7E02 1.38E-02 1.47E02 Tolal Total
Y-90 5.0088E-01 4,956.00 12,300.22 0.00E+00 2.48E4+03 6.21E403 -
Other Radionuciides 7.02E+03 1.76E404
“Template Selection 5 Bnrnnps v, and Checks -
[Template § Summary - . |
From SFD Used ]Basis for Parameter Ditferences:
[ o FAST FAST lm*rwa-uneahruumm
Fuel Ci g ssT ST Jhis fuel matches on ol ecept
BOL MM Constituents: PuandU PuandU
BOL Envichment %: 10 0 30
[Bumup Summary (MWd)* |Basis for up used in
From SFD Estimated |
Nominat:] 4.956.09iNomina! bumup taken from SFD snd converiad 1o MWd using BOLs81.951kg
Bounding:| 12,390 22]Bounding burmup taken from SFD and converted t MWd using BOLs61.951kg
Checks = -
Estimated Burmnup/ |
Burrwp Multiptier Given Burwp Estimated EOL HWGiven EOL HM
Nominat] 053
Bounding:| 1.31
*Reactor shutdown, core removal, storage. shipping or other date confinming that iradiation ceased for fuel.
*Total bumup for al fuel d with this worksheet muet be divided by BOL heavy metal mass to get spaciic bushup values (MWAMT).
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Fuel Radionuclide iInventory Worksheet

L Fud and Template Information’s 5 Estimated
mmnsrmcrom:uen. "Fuel decay start date: " 1988 Canister usage:
SNF ID & 908 Estimates as ok 2030 13°x10
Fuel Units & Descr: 1- CANISTER OF SCRAP ‘ ‘Fempiate: (Worst Case)
Heavy Metal Mass: BOL=9.044kg: Eousmag *emplate Bumup(MWd) 625
ROD Storage Site: INEEL Template BOL Heavy Metal Mass (MT): 0.00186865
T Decay Time: 35 years
11, l-‘.s(imatu« Pl m ) Xq : Xo b v. Y Gamma Sources
CUMWA From - Nominsl -~ Bounding Fust initial Acuvuy Nominal Fuel BoundingFusl | Energy  Photons/sec
Rad) fide - - Template - Fuel Burnup (MWd)® Bumup (MW" (Ch . Inventories(Cl): - inventories(Cl) Group (bounding)
Ac-227 2.3072E08 - 3,071.54 6,143.08 0.00E+00 7.09E-03 1.42E-02 Avg. MoV
Am-241 8.4448E+00 3,071.54 6,143.08 0.00E+00 2.59E+04 5.19E+04 0.0150 7845E415
Am-242m 1.6848E-02 3,071.54 6,143.08 0.00E+00 5.17E+01 1.03E+02 0.0250 1.498E415
Am-243 1.6320€-02 3,071.54 6,143.08 0.00E+00 5.01E+01 1.00E+02 0.0378 1.309E415
C-14 1.2090E-01 3,071.54 6,143.08 0.00E+00 371E+02 7.43E402 0.0575 2.053E+15
Ch36 - 2.2849E-03 3,079.54 6,143.08 .00E+00 7.02E+00 1.40E+01 0.0850 8.037E+14
Cm-243 8.6624E-04 3,071.54 6,143.08 0.00E+00 2.66E+00 5.32E400 0.1250 6.299E+14
Cm-244 1.6848E-01 3,071.54 6,143.08 ).00E+00 SATE+R 1.03E+03 0.2250 6.962E+14
Co-60 2.8086E+01 3,071.54 6,143.08 .00E+00 8.63E+04 1.73E+05 0.3750 2973E+14
Cs-134 3.4143E-04 3,071.54 6,143.08 0.00E+00 1.05E+00 2.10E+00 0.5750 4.842E+15
Ce-135 4.3976E-04 3,071.54 6,143.08 D.00E+00 1.35E+00 2.70E+00 0.8500 1.850E+14
Cs-137 2.1049E+01 3,071.54 6,143.08 .00E+00 5.47E404 1.20€+05 1.2500 12046418
Eu-154 1.2500E+00 . 3,071.54 6,143.08 0.00E+00 3.84E+03 7.68E+03 1.7500 B.722E+12
Eu-155 6.8986E-02 3,071.54 6,143.08 0.00E+00 2126402 4.24E+02 2.2500 6.784E+10
Fe-55 2.9308E-01 3,071.54 143.08 0.00E+00 9.00E+02 1.80E+03 27500 19126410
H3 2 4311E-01 3.071.54 6,143.08 0.00E+00 7.47E+02 1.49E+03 3.5000 1.737€+07
129 _0618E-05 3,071.54 6,143.08 0.00E+00 3.26E-02 6.52E.02 §.0000 7.369E+08
Kr-85 5.9882E-01 ,071.54 ,143.08 0.00E+00 1.84E+03 3.68E+03 7.0000 8.423E405
Np-237 1.5663E-04 ,071.54 ,143.08 0.00E+00 4.81E-01 9.62E-01 11.0000 9.631E+04
Pa-231 2.8656E-08 ,071.54 ,143.08 0.00E+00 - 8.80E-03 1.76E-02
Pb-210 2.3918E-08 3,071.54 6,143.08 0.00E+00 7.35E-06 1.47€-04
Pm-147 . 1.6900E-02 3,071.54 - 6,143.08 0.00E+00 5.19E+01 .04E+02
Pu-238 2.9808E+00 ,071.54 6.143.08 ).00E+00 9.16E+03 _B3E+04
Pu-239 4.1648E-01 ,071.54 6,143.08 ).00E+00 1.286+03 2.56E+03
Pu-240 2.9264E-01 ,071.54 6,143.08 ).00E+00 B8.99E+02 1.80E+C3
Pu-241 4.8704E+01 3,071.54 6,143.08 0.00E+00 1.50E+05 2.99E405
Pu-242 2.4560E-03 3,071.54 6,123.08 0.00E+00 7.54E400 1.51E+01
Ra-226 8.4400E-C8 3,071.54 6,143.08 0.00E+00 1.98E-04 3.96E-04
Ra-228 5.9952E-07 3,071.54 6,143.08 0.00E+00 1.84E-03 3.68E-03
Ru-106 8.5526E-07 3,071.54 8,143.08 0.00E+00 2.63E-03 5.25E-03
56-79 1.9181E-04 3,071.54 . 6,143.08 0.00E+00 5.89€-01 L18E+00
5n-126 1.6671E-04 3,071.54 6,143.08 0.00E+00 5.12€-01 .02E+00
S1-00 1.9799E+01 3,071.54 6,143.08 0.00E+00 6.08E+04 22E+05
Tc-99 6.7678E-03 3,071.54 6,143.08 ).00E+00 2.08E+01 4.16E+01
Th-229 1.7488E-08 3,071.54 6,143.08 ).00E+00 5.37E-03 .07E-02
Th-230 5.8704E-06 3,071.54 6,143.08 ).00E+00 1.80E-02 3.61E-02
Th-232 -4.2431E09 3,071.54 1.83E-04 1.70E-04 L83E-04
T208 8.7573E-05 3,071.54 0.00E+00 2.69E-01 5.38€-01
U-232 2.3706E-04 3,071.54 0.00E+00 7.28E-01 1.46E+00 Thermal Power
U-233 3.6128E-04 3,071.54 0.00E+00 1.11E+00 222E400__ [Nominal Heat Bounding
U234 1.2788E-02 3,071.54 0.00E+00 3.93E+01 7.86E+01 omput . Heat Outpt
U-235 5.7406E-04 3,071.54 3.50E-03 1.77E+00 3.54E+00 ) {Wants):
U-238 2.3485E-04 3,071.54 0.00E+00 721E-01 1.44E+00 6.81E:03
U-238 1.1581E-04 3,071.54 4.89E-04 3.56E-01 7.12E-01 de Total
Y-90 1.9804E+01 3,071.54 0.00E+00 6.08E+04 22E+05
Other Radionucides 1.89E€+05 3.79E+05
T, Template Selection S ary, Burnup Sur y, and Checky ] 2 )
[Template S y - . -
From SFD Used {Basls for Parameter Diff
R » FAST (Word Case) |
Fusl Cladding: SST SSTAnconed fuel ddn't closely maich any existing tomplaies, theralom the worst case tarmplate was used.
" BOL HM Constit ThandU U, Th & Pu
BOL Enrichment %: 7592 0 100
[Burmup Summacy MWd)' I ] . [Basis for burnup used in esti
From SFD Estimated |
Nominat:] 904.40 3,071.54 Nominal burmup calouated from the heavy metal mass destroyed.
Bounding:| 6,143.08]Bounding bumisp assumed ¥ be twice nominal bumesp.
Checks
Estimated Bumup/
p Multipiier Given Burnup Estimated EOL HMW/Given EOL HM
Nominakf 10.1 3.40 [ a4
Bounding:| 20.31
'Reactor shutdown, core val, storage, shipping or other date confimming that kradiation ceased for fuel.
*Total bumup for alt fuel clated with this must be dvided by BOL heavy metal mass to get specific bumup values (MWA/MT).
DOE/SNF/REP-078 March 2003
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— Fuel Radionuclide Inventory Worksheet

- Fuel and Template Information . - [¢ Estimated
Fuel Name: FAST REACTOR FUEL (U/PUC) Fuel decay start date: 1965 Canister usage:
SNF 10 #: 1029 Estimates #s of: 2030 18*x10°
Fuel Unlts & Descr: 11 - CANISTER OF SCRAP Template: FFTF (FAST, SST. 1010 30%, Pu& U}
Heavy Metal Mass: BOL=13.33kg; EOL=11.095kg *Template Burnup(MWd): 50112
ROD Storage 8he: INEEL Template BOL Hoavy Metal Mass (MT): 0.0329181
Temptate Decay Tine: 35 years
N Eetimates: . . m Xo Xy ] ¥n ¥s Gamma Sources
o Photon Totat
CUMWd From Nominal Bounding Fuel  inftiat Activity ~ Nominal Fuel - Bounding Fuel Energy - ‘Photons/sec
Radionuchide " Template Fuel Burnup (MWd)® Bumnup (MWd)* e - Anventories(Ci) __inventories(Cl) Group " (bounding)
Ac227 6.1822E-12 3,998.94 7.897.88 0.00E+00° 247€-08 4.94E-08 Avg. MeV
Am-241 .1066E-01 3,998.94 7,997.88 2.57E+01 4.68E+02 9.11E+02 0.0150 2583E414
Am-242m .9247E03 3,898.94 7,897.88 0.00E+00 7.706400 1.54E401 0.0250 5.197E413
Am-243 0740E-04 098.84 7.997.88 0.00E+00 4.25E-01 B.59E-N 0.0375 6.043E413
C-14 2.6042E-05 ,.995.94 7,997.88 0.00E+00 1.04E-0 2.08E-01 0.0575 5.936E+13
CH36 3.4243E-10 958.94 7.997.88 0.00E+00 1.37€-06 2.74E06 0.0850 2.895E413
Cm-243 4.0629E-04 3,958.94 7.997.88 D.00E +00 1.62E+00 3.25E+00 0.1250 2.037E413
Cm-244 1.6024E03 3,998.84 7.997.88 ).00E+00 8.41E400 28E+01 0.2250 - 2336E+13
Co60 - __3.4275E03 3,908.94 7.997.88 0.00E +00 J7E+01 2.74E+01 03750 1.012E413
Cs-134 1.5566E-03 996.94 7.997.88 0.00E+00 6.22E+00 1.24E+01 0.5750 4.102€+14
Cs-135 4.7693E-05 3,998.94 7.997.88 ).00E+00 1.91E-01 3.81E-01 0.8500 4.286E412
Cs-137 1.4007E+00 3,998.94 7.997.88 0.00E +00 § 60E+03 A2E+04 1.2500 5.130E+12
Eu-154 1.6184E-02 3,998.94 7.997.88 D.00E+00 6.47E+01 29E+02 1.7500 1.161E+11
Eu-155 1.3774E-02 3,998.94 7.997.88 0.00E+00 6.51E+01 ACE+02 2.2500 2.204E+07
Fe-55 3.8028E-04 ,998.94 7,997.88 .00E+00 1.52E+00 3.04E400 2.7500 1.324E+08
H-3 3.8454E-03 3,998.94 7,997.88 ).00E+00 1.54E+401 3.08E+01 35000 4.768E405
-129 2B91E-06 3,098.94 7.997.88 ).00E+00 5.16E-03 1.0GE-02 5.0000 1.502E405
Kr-85 . 2.7B48EQ2 3,998.94 7.997.88 .00E+00 1.11E+02 2.23E+02 7.0000 1.716E+04
237 3.7516E-06 ,.998.94 7,997.88 ).00E+00 1.50E-02 3.00E-02 11.0000 1.963E+03
Pa-23t 1.2488E-11 ,995.94 7.997.88 0.00E+00 4.996-08 8.99E-08
Pb-210 2.4206E-12 ,998.94 7.997.88 0.00E+00 .63E-09 1.94€-08
Prn-147 5671E02 ,998.94 7.997.88 0.00E+00 6.27E+01 25E402
Pu-238 1.4877€-02 3,998.94 7.997.88 0.00E +00 5.95E+01 1.19E+02
Pu-239 35520602 3,998.94 0.00 2.11E+02 6.89E+01 2.11E+02
Pu-240 2.0690€-02 3,908.94 7,997.88 1.07E+02 90E+02 2.73E+02
Pu-241 -1.4799E+00 3,998.94 0.00 4.81E+03 0.00E+00 4.81E403
Pu-242 1.1252E-056 3,998.84 7.997.88 2.86E-02 7.96E-02 A9E-01
Ra-226 7.8524E-12 ,998.94 7.997.88 0.00E+00 3.14E-08 6.28E-08
Ra-228 2.4086E-16 ,998.94 7,997.88 .0CE+00 ).63E-13 1.93E-12
Ru-106 1.5066E-05 ,898.94 7.997.88 .0CE +00 8.02E-02 20E-01
Se-79 1.0127E-05 ,938.94 7.997.88 .00E+00 4.05E-02 8.10E02
Sn-126 4.3902€-05 3,998.94 7.997.88 .0CE +00 1.76E-01 3.51E-01
Se-80 00S3E-01 3,998.94 795788 .00E+00 2.00E+03 4.01E+03
Te-99 3.9412E-04 3,998.94 7,997.88 0.00E+00 1.58E+00 3.15E+00
Th-229 27219612 ,998.84 7.997.88 .00E+00 1.09€-08 18E-08
Th-230 1.0441E-09 998,54 7.997.88 ).00E+00 4.18E-06 .35E-06
Th-232 3.1689E-16 ,998.94 7.997.88 0.00E+00 $.27€-12 .53E-12
208 4.6636E-07 ,998.94 7.997.88 .00E+00 1.86E-03 .73E-03
U-232 1.2638E-06 3,958.84 7.997.88 ‘0.00E+00 5.05E-03 1.01E-02 Thermat Power
U-233 5.7451E-10 3,998.94 7.997.88 0.00E+00 2.30E-06 4.59E-06 Nominat Heat - Bounding
U-234 4.3044E-06 3,998.4 7.997.83 0.00E+00 1.726-02 J44EL2 -Output- ' Meat Output
U-235 <7.7765E-08 3,998.94 0.00 4.33E-05 1.22E-05 4.33E-05 atts atts
U-236 1.80506-07 3.998.94 7,997.88 0.00E+00 I22E04 1.44E-03 8.75E201 1.33E+02
U-238 -1.7914E07 3,998.94 0.00 3.15E-03 2 44E-03 3.15E-03 Total Total
Y-90 ) 5.0088E-D1 3,998.94 7.997.88 0.00E+00 2.00E+03 4.01E+03
Other Radionucidos. .87E+03 1136404
il Template Selection Samoary, Burnup 5
emplate Selection Summary
From SFD Used JBasis for P. Diff
R [ FAST FAST JTois Tempiate was used kor the filowing reasons:
Fuet CI SST SST Jis fuel matches on all parameters excent enrichment (very close 1o 30%)
BOL HM Constit Puand U PuandU
BOLE % 31.101 10% 30
Burnup Summary MAWd)* ~]Basis for burnup used in estimate:
: From SFD Estim I
N | 3.996.94 2,2:31.05§Nominal bumup taken directly from SFD fconveried to MVid).
Bounding:| 7.997.83}Bounding bumup assumed © be iwice nominal bumup.
Checks .
Estimated Burnup/
Burnup Multiplier Given lmJ Estimated EOL HWGiven BOL Hat
[ y 1.97 0, :
Bounding] 2z il
"Reactor core g o other dato confirming that iradiation ceased for fusl.
*Total bumup for alfl tuel clated with this heet must be divided by BOL heavy metal mass o get specific bumup values (MWdAMT).
DOE/SNF/REP078 March 2003
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: Fuel Radionuclide Inventory Worksheet
1, Fud and Template Information”: ..; Estimated
Fuel Namae: FERMI CORE | & 2 (CORE FOL) Fuel decay start date: 1972 Canister usage:
SNF ID 8 457 Estimates as of: 2030 18=x10° A
Fuel Units & Desor: 136 - ROD Template: FERMI (Fast, Zirc, 104 90%, U)
Heavy ldetol Mass: BOL=1821ky: EOL=17.734kg *Tomplats Bumup(MWd): 58.6725048
ROD Siorage Site: INEEL Tempiate BOL Heavy Metal Mass (MT): 0.018774 '
- Template Decay Time: S0 ysars i
11 Estimates.. .~ =0 m Xa Xy b Yo Yo Gamma Sources -
. Photon Total
CUMWd From. . Nominal Bounding Fuel fnitial Activity Nominal Fuel  BoundingFuel | Energy  Photons/sec :
Radionuclide : Template - Fuel Burnup (MWd)® Bumnup (MWd)* {C) lnvento_d_es(d) nventories(Ci) Group (bov.mdlng)_
AC-227 1.42016-07 219.74 839.48 0.00E+00 6.006-05 1.20E-04 Avg. Me¥ !
Am-241 6.7476E-07 419.74 839.48 0.00E+00 2.83E-04 6.66E-04 0.0150 3.386E413 -
Am-242m 0.0000E+00 419.74 . 83948 ).00E+00 0.00E+00 0.00E+00 0.0250 8.0636412
Am-243 8.3651E-15 419.74 839.48 0.00E+00 3S1E-12 7.02€-12 0.0375 71136492 .
C-14 2.1680E-05 419.74 839.48 0.00E+00 2.10E-03 1.826-02 0.0575 7S5UTE+12
<] 5.5188E-08 419.74 839.48 0.00E+00 2.326-06 4.83E-05 0.0850 45306412 |
Cm-243 1.0760E-14 419.74 830.48 0.00E+00 A52E-12 9.03E-12 0.1250 2941E+12 i
Cm-244 2.0486E-16 419.74 330.48 0.00E+00 1.24E-13 ) 49E-13 02250 3.904E¢12
Co-60 2.9128E-04 419.74 339.48 0.00E+00 1.22E-01 2.45E-01 0.3750 1.701E+12
Cs-134 4.0326E-09 419.74 839.48 0.00E+00 .69E-06 3.39E-06 0.5750 3.037E+13 .
Cs-135 4.4996E05 419.74 - 839.48 0.00E+00 89E-02 3.78E-02 0.8500 2.768E+11 J
Cs-137 0.7388E-01 419.74 839.48 0.00E+00 4.09E+02 8.18E+02 1.2500 1.100E+1¢
Eu-154 5.5200E-05 410.74 339.48 0.00E+00 2.32E-02 4.64E-02 1.7500 7.130E+00
Eu-15§ .7402E-04 410.74 839.48 0.00E+00 7-30E-02 1.46E-01 2.2500 B.771E+05
Fe-55 2 5992E-07 419.74 839.48 0.00E+00 .09E-04 2.18E-04 2.7500 1.492€+06
H3 5242E-03 419.74 830.48 0.00E+00 8.40€-01 1.28E+00 3.5000 1.65%E+02
1-129 1.1426E-06 419.74 839.48 0.00E+00 4.80E-C4 0.50E-04 5.0000 5.689E+01
K1-85 1.4635E-02 419.74 839.48 0.00E+00 8.14E+00 1.23E+01 7.0000 4.932E 400
Np-237 3.3099E-06 419.74 839.48 0.00E+00 1.39€-03 2. 78E-03 11.0000 4.5956-01
Pa-231 2.4492E-07 419.74 839.48 - 0.00E+00 1.03E-04 2 0GE-04
Pb-210 1.7794E-11 419.74 339.48 ).00E+00 7.47E-08 1.49E08
Pm-147 2.2021E-CS 419.74 330.48 0.00E+00 9.24E-03 1.85E-02
Pu-238 1.5235E-04 419.74 339.48 0.00E+00 6.39E-02 1.28E-01
Pu-239 9464E-02 419.74 339.48 .00E+00 8.17E+00 1.63E+01
Pu-240 8.7817E-05 410.74 339.48 .00E+00 2.85E02 5.69E-02
Pu-241 2.0282E-06 419.74 339.48 D.00E+00 8,51 E-04 70E-03
Pu-242 4.3751E-13 419.74 839.48 0.00E+00 1.84E-10 3.67E-10
‘Ra-226 4.0632E-1 419.74 839.48 0.00E+00 1.71E-08 3.41E-08
Ra-228 2.3674E-1 419.74 839.48 0.00E+00 9.94E-00 1.99€-08 —
Ru-106 1.0255€-14 419.74 839.48 0.00E+00 4.30E-12 8.61E-12
Se-79 1.6485E-05 419.74 839.48 0.00E+00 6.92E-03 1.38E-02
Sn-126 3.7564E-05 419.74 339.48 0.00E+00 1.5BE-02 3.15€-02
Sr-90 8.4333E-01 419.74 839.48 0.00E+00 3.54E+02 7.08E+02
Tc99 4.4825E-04 419.74 539.48 0.00E+00 1.88E-01 3.76E-01
Th-229 6.0880E-11 419.74 839.48 0.00E+00 2.56E-08 5.11E-08 -
Th-230 2.8389E-09 419.74 839.48 0.00E+00 21E-08  43E-08
Th-232 2.3708E-11 419.74 839.48 0.00E+00 9.95E-09 1.99E-08
TH208 5.0432E-09 419.74 839.48 0.00E+00 2.12E-08 4.23E-08
U232 1.3640E-08 419.74 839.48 0.00E+00 5.73E-08 1.1SE-06 Thermal Power
U-233 1.0327€-08 419.74 839.48 0.00E+00 4.33E-06 8.67E-06___ [Nominal Hest Bounding —
U-234 4.9103E-08 419.74 839.48 0.00E+00 2.06E-03 4.12E-03 ‘Output.  Heat Output
U235 -2.3191E-06 419.74 0.00 1.01E-02 9.14E-03 1.01E02 __(Wwatts) - (Watts)
U-238 1.2633E-05 419.74 839.48 0.00E+00 5.30E-03 1.06E-02 4.B1E00 $.23E400
U-238 -9.5407€08 419.74 0.00 4.55E-03 4.51E-03 4.55E-03 Total Totat _J
¥-90 8.4350E-01 419.74 839.48 0.00E+00 3.54E+02 7.08E+02
Cther Radionuclides 4.11E+02 8.23E+02 '
LT Tote odarttiam & ¥, Buarmasp Summary, and Checks = MR
[Template Selection Summary ] . {
From SFD Used |Basis for Parameter Differences:
Reactor FAST FAST -
Fuel Cladding:| - BRC ZRC
BOL HM Constitux u 1]
BOL Enrichment %: 25.69081404 10 10 40 -
|Burnup Summary (MWd)" |Basis for bumup used in estimate: J
From SFD Estimated . |
Nominak| 20.14 419.74 Nominal tumup cakculated fom the heavy metal mass destoyed.
Bounding:] 0. 839.48]Bounding burmup 2s3umed 1 be twics nominal bumup.
jIChecks ‘J
Estimated Bumup/
Bumup Multipiier Given Bumup Estimated EOL HWGiven EOL HM
» 738 144
Bounding:| 14, 18.67}
'Reactor cors storage, shipping or other dale conlinming shat iradiation ceased for fuel. _J
*Total bumup for at fual with this must be divided by BOL heavy metal mass to gat specific bumup values (MW dMT).
DOE/SNF/REP-078 March 2003 —_
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Fuel Radionuclide Inventory Worksheet

4. Fuel and Template !nfnrmnuon VA Estimated
mumremmoneuz(ooaesnm Fuel decay start date: 1972 Canister
SNF IO ¥: 69 Estimates ss of: 2030 18°x10'
Fuel Units & Descr: 280 - ROD Template: FERMI (Fast. Zirc. 101 40%. U}
Heavy Metal Mass: BOL=37.482kg. EOL«36.82kg *Template Burnup(MWd): 58.6725048
ROD Storage Site: INEEL Tempiate BOL Heavy Metal $ass (MT): 0.018774
Tompiste Decay Tine: 50 years.
J1. Estimates - m X, X b Ya Yo Gamma Sources
. CWMWdFrom . . Nominal Bomdino Fuel nitial Activity . NominalFuel = Bounding Fuel | . Energy . Photons/sec
Radionuclide ) 'l’cmplﬂi Fue! Burnup (HWd) Bumup (MWd)° ﬁl) " mventorles(Cl) Inventories(Cl) -Group (bounding)
Ac-227 1.4291€07 592,57 ,185.14 0.00E+00 8.47E-05 1.69E-04 Avg. MeV
Am-241 6.7476E-07 592,57 1,185.14 0.00E+00 4.00E-04 8.00E-04 0.0150 5.ASGE+13
Am-242m . 0.0000E+00 59257 1,185.14 ).00E +00 0.00E+00 0.00E+00 0.0250 1.139E413
Am-243 B_3651E-15 59257 1,185.14 ).00E+00 4.96E-12 ).91E-12 0.0375 1.004E+13
C-14 2.1680E-05 592.67 1,185.14 0.00E+00 1.28E-02 2 S7TE-02 0.0575 1.061E+13
CH36 5.5188E-08 592.57 1,185.14 0.00E+00 3.27E-05 6.54E-05 0.0850 6.410E+12
Cm-243 1.0760E-14 592.57 1,185.14 0.00E+00 6.38E-12 28E-11 0.1250 4AE+12
Cm-244 2.8486E-16 59257 1,185.14 0.00E+00 .75E-13 3.49E-13 0.2250 5.512E+12
Co-60 2.9128E-04 69257 1,185.14 .00E +00 1.73E-01 3.45E-0 0.3750 24006412
Cs-134 4.0326E-08 592 57 ,185.14 .00E+00 2.39E-06 4.78E-06 0.5750 A42B8E+13
Cs-135 4 4996E-05 59257 ,185.14 ).00E+00 2.67E-02 5.33E-02 0.8500 3.907E+11
Cs-137 9.7388E-01 592.57 1,185.14 0.00E+00 5.77E+02 1.15E+03 1.2500 1.563E+11
Eu-154 5.5200E-05 592.57 ,185.14 .00E+00 3.28E-02 B.55E-02 1.7500 1.007E+10
Eu-155 1.7402E-04 59257 185,14 .00E +00 1.03E-01 2.06E-01 22500 1.238E+06
Fe-55 2.5992E-07 59257 1,185.14 .00E+00 1.54E-04 3.08E-04 2.7500 2.106E+05
H-3 1.52426-03 59257 1,185.14 .00E+00 ).03E-01 1.81E+00 3.5000 2.570E+02
129 1.1426E06 59257 1,185.14 ).00E+00 8.77E-04 1.35E-03 5.0000 9.051E+01
Kr-85 1.4635E-02 592.57 1,185.14 .00E+00 8.67€E+00 1.73E+01 7.0000 8.138E400
Np 3.3099E-06 592.57 1,185.14 .00E +00 96E-03 3.92E-03 11,0000 7.83%€-01
-231 2.4492E07 59257 1,185.14 .00E +00 1.45E-04 2.90E-04
Pb-210 1.7794E-11 692.57 1,185.14 ).00E+00 JOSE-08 2.11E-08
Pm-147 2.2021E-05 592.57 ,185.94 D.00E+00 30E-02 2.61E-02
Pu-238 1.5235E-04 592.57 185.14 0.00E+00 9.03E-02 1.81E-01
Pu-239 8464E-02 692.57 ,185.14 0.00E+00 1.15E+01 2.31E+01
Pu-240 6.7817E-05 562.57 18514 0.00E+00 4.02E-02 3.04E-02
Pu-241 2.0282E-06 552.57 1,185.14 0.00E+00 20E-03 . 40E-0C
Pu-242 4.3751E-13 69257 1,185.14 .00E+00 259E-10 19E-10
Ra-226 4.0632E-11 59267 1,185.14 .00E +00 241E08 482608
Ra-228 2.3674E-11 592.57 1,185.14 ).00E+00 40E-08 281E-08
Ru-106 1.0255E-14 592.57 ,185.14 D.00E+00 .08E-12 1.22E-11
Se-79 1.6485E-05 692.57 1,185.14 0.00E+00 .77E-03 1.95E-02
50126 3.7564E-05 592.57 185,14 .00E +00 23602 4.45E-02
S1-90 8.4333E-01 592.57 185.14 ).00E+00 5.00E+02 9.99E+02
Tc-09 4.4825E-04 57 1,185.14 ).00E+00 2.66E-01 5.31E-01
Th-229 B.OSBOE-11 59257 1,185.14 0.00E+00 3.61E-08 7.22E-08
Th-230 2.8889E-09 592.57 ,185.14 0.00E +00 .71E-06 3.42E-06
Th-232 2.3708E-11 682.57 1,185.14 D.00E+00 40E-08 2.81E-08
T+-208 5.0432E-09 592.57 1,185.14 D.00E+00 2.99E06 §.98E-06
U232 1.3640€-08 658257 1,185.94 0.00E+00 8.08E-06 1.62E05 Thermal Power
U233 1.0327E-08 59257 1,185.14 0.00E+00 8.12E-06 1.22E-05 Nominal Heat - Bounding
U-234 4.9103E-06 592.57 1,185.14 0.00E+00 2.91E-03 5.82E-03 ‘Output - ‘Heat Output
U-235 -23191E-06 592.57 0.00 10E-02 8.61E03 1.10E-02 atts) - (Watts
U-236 1.2633E-05 592.57 1,185.14 0.00E+00 7A9€-03 1.50E-02 6.51E400 1.30E+01
U-238 9.5407E-08 592.57 0.00 1.09€-02 1.08E-02 1.09€-02 Total Total
Y-90 8.4350E-01 592.57 1,185.14 0.00E+00 6.00E+02 1.00E+03
Other Radionuciides 5.81E+02 1.16E+03
H11. Template Selection S v, Burmp S Ty, And CRockS ooz 2t
np Yy - T
From SFD Used Basis for P Ot
Reactor Mod FAST FAST
Fuel Cladding:| ZIRC 2RC
BOL HM Constit u 7]
BOL € %; 13.55265123 10 10 40
Burnup Summary (MWd)* - Basis for bumup used in
From SFD E d
~ i:f 68.99) 582.57[Nominal bumup calcutaied #om o heavy metal mass desvoyed.
Bounding:] 103.67 1,185.14JBounding bumup assumed  be bwios nominal bumup.
[Checks
Estimated Burnup/
Burmup MuRtiplier Given ‘ Estimated EOL HWGiven EOL KM
Mominal:| 5.06/ 988
B i 10.11] 1143
*Raactor shy core age, shipping or other date confirming that iraciation ceased for fuel.
rotal bump for aff fuel with this must be divided by BOL heavy metal mass 1 gat specific bumup valuss (MWAMT).
DOE/SNF/REP-078 March 2003
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Fuel Radionuclide Inventory Worksheet

& Fuel and Template Information. e Estimated
Fuel Name: FERMI CORE ) & 2 (DECLAD) 'Fuel decay start date: 1072 Canister usage:
SNF D #: 453 Estimates a8 of: 2030 13°x10’
Fusl Unks & Descr: 976 - ROD Template: FERMI (Fast. Zirc, 10 40%, U)
Heavy Metal Mass: BOL=130.686kg; EOL=110.971kg *Template Bumup(MWd): §8.6725048
ROD Storage She: INEEL Template BOL Heavy Metal Mass (MT): 0018774
Template Decay Time: 50 years
I, Estimates:.:57 5 o m X Xa : b ¥n ¥o Gamma Sources
CUMWd From . Nominal Bounding Fuel iitial Activity  Nominal Fuel. = Bounding Fuel Energy  Photons/sec
Radionuctide Templats  Fuel Bumup (MWa)' Bumup (MWa)* () Inventories(Cl) " Inventories(C) | Group __(bounding)
Ac-227 1.4291E-07 17,384.91 34,769.81 0.00E+00 2.48E-03 4.97E-03 Avg. MoV
Am-241 6.7476E07 17,384.91 34,769.81 0.00E+00 1.17E-02 2.356-02 0.0150 1.600E+15
Am-242m 0.0000E+00 17,304.91 34,769.81 0.00E+00 0.00E+00 0.00E+00 0.0250 3.342E+14
Am-243 8.3651E-15 17,384. 34,769.81 0.00E+00 L45E-10 2.01E-10 0.0375 2.046E+14
C-14 2.1680E-05 17,384. 34,769.81 0.00E+00 3.77E-01 7.54E-01 00575 3114E+14
CK38 5.5188E-08 17,384, 34,769.81 ).00E+00 9.50E-04 1.926-03 0.0850 1.881E+14
Cm-243 1.0760€-14 17,384 .91 34,769.81 - 0.00E+00 .867E-10 3.74E-10 0.1250 1.218E+14
Cm-244 2.9486E-16 17.384.91 34,769.81 .00E+Q0 5.13E-12 1.03E-11 02250 1817E+14
Co-60 2.0128E-04 17,384.91 34.769.8 ).00E+00 5.06E+00 1.01E+01 0.3750 7.036E+13
Cs-134 4.0326E-09 17,384.91 34,760.8 0.00E+00 7.0tE-05 1.40E-04 0.5750 12586415
Cs-135 4.4996E-05 17,384.91 34,769.81 0.00E+00 7.82E-01 _56E+00 0.8500 1.146E+13
Cs-137 9.7388E-01 17,384.91 34,769.81 0.00E+00 69E+04 3.39E+04 1.2500 45566412
Eu-154 5.5290E-05 17,384.91 34,769.81 0.00E+00 9.61E-01 1.92E+00 1.7500 295311
Eu-155 1.7402E-04 17.384.91 34,769.81 .00E +00 3.03E+00 6.05E+00 22500 3.633E+07
Fe-55 2.5992E-07 17,384.91 34,769.81 .00E+00 4.52E-03 9.04E-03 2.7500 8.177E+08
H3 5242E03 17,384. 34,769.81 .00E+00 2.65E+01 5.30E+01 3.5000 6.003E+03
1-129 1426E-08 7.384. 34,769.81 0.00E+00 1.99E-02 3.97E-02 5.0000 1.9965E+03
Kr-85 .4B35E-02 17,384. 34,769.81 0.00E+00 2.54E+02 5.09E+02 7.0000 1.627E+02
Np-; 3.3009E-06 17,384.91 34,769.61 D.00E+00 5.75E-02 1.15E01 $1.0000 1.425E+01
Pa-231 2.4492€-07 17.384.91 34,769.81 ).00E+00 4.26E03 8.526-03
Pb-210 7794E-11 17.384.91 34,769.81 D.00E+00 3.03E07 6.19€-07
Pm-147 2.2021E-05 17,384.91 34,769.81 0.00E+00 3.83€-01 7.66E-01 _
Pu-238 1.5235E-04 17,384.91 34,768, 0.00E+00 2.65E+00 .30E+00
Pu-239 1.9464E-02 7.384.91 34,769. 0.00E+00 3.38E402 T7E+02
Pu-240 6.7817E-05 7.384.91 34,769, 0.00E+00 .18E+00 2.36E+00
Pu-241 2.0282€-06 7.384.91 34,769. 0.00E+00 3.53E-02 7.05E-02
Pu-242 4.3751E-13 17.384.91 34,769.6 .00E+00 7.61E-09 _52E-08
Ra-228 4.0632E-11 17,384.91 34,769.81 .00E+00 7.06E-07 41E-06
Ra-228 2.3674E-11 17,384.91 34,769.81 0.00E+00 4.12E-07 8.23E-07
Ru-106 1.02S5E-14 17.384.91 34,769.81 0.00E+00 .78E-1 357E-10
5e-79 .6485E-05 17,384.91 34,7691 0.00E+00 .87E0 5.73E-0
n-126 3.7564E-05 17.384.91 34,7694 0.00E+00 8.53E-0 31E+00
5-90 8.4333€-01 17,384.91 34,769.81 0.00E+00 1.47E+04 2.93E+04
c-99 4.4825E-04 17,384.91 34,769. 0.00E+00 7.79E+00 1.56E+01
Th-229 0830E-11 17,384.91 34,769. 0.00E+00 1.06E-06 2.12E-08
Th-230 2.8880E-08 17.384.91 34,769. 0.00E+00 5.02E-08 1.00E-04
Th-ex . 3708E-11 7,384.91 34,769.89 ).00E +00 A12E07 8.24E07
T-208 5.0432E-09 7,384.01 34,769.81 0.00E+00 8.77E-06 TSE-O4
U232 1.3640E€-08 17,384.91 34,760.81 0.00E+00 2.37E04 4.74E-04 Thermal Power
U233 1.0327€-08 17,384.91 34,769.81 0.00E+00 .80E-04 3.59€-04 Nominal Heat Bounding
U234 4.8103E-06 17,384.91 34,769.81 0.00E+00 8.54E-02 1.74E-01 .. Output ©  Heat Output
U-235 2.3191E-06 17,384.91 0.00 7-26E-02 - 3.22E-02 7.26E-02 (Watts) {Watts)
U-238 1.2633E-05 17.384.91 34.769.81 0.00E+00 2.20E-01 4.39E-01 1.91E.02 382602
U-238 -5.5407E-08 17,384.91 0.00 3.26E-02 3.10E-02 3.26E-02 Total Total
¥-90 8.4350E-01 17,384.91 34,769.81 0.00E+00 1.47E+04 2.93E404
Othar Radionuciides 3.41E+04
Template Selection Su y, Burnup Si
[rempiate S v -
From SFD
Mod: FAST
Fusl Cladding: NONE
BOL HM Constit u
BOL Envichmert %: 25.69081404
[Bumup Summary (MWd)® {Basis for bumup used in estimate:
From SFD Estimated
Nominakf 209.10| 17,384.91 [Nominal bumup calculated from the heavy metal mass destroyed.
Bounding:| 361.35 34,760.81[Bounding bumip assumed 1o be twice noninal bumup.
jChecks
Estimated Burmnup/
Burmup Multiplier Given B Estimated EOL HWGHven EOL HM
Nominat: 42.57] 034
Bounding:} 8513 98224
‘Reactor shutdown, core siorage, g of other date confirming that iradiaion ceased for fusl.
*Yotal bumup for il fuet d with his must be divided by BOL heavy metal mass 10 get specific bumup values (MWAMT).
DOE/SNF/REP-078 March 2003
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Fuel Radionuclide iInventory Worksheet

L Facl and Template Information .. Estimated
Fuel Name: FERMI CORE 1 8 2 (SECTIONED) "Fuel decay start date: 1972 Canister usage:
SNF 1D #: 454 Estimates os of: 2030 18°x10°
Fuel Units & Descr: 980 - ROD Temptate: FERMI (Fast. Zirc, 1010 40%, U)
Heavy Metal Mass: BOL=131.222kg; EOL=125.048kg *Template Bumup(MWd): 58.6725048
ROD Siorage Ske: INEEL Tempiate BOL Heavy Metal Mass (MT): 0.018774
Template Decay Thne: 50 years
T Estimates - - m Xq Xy b ¥n Ys Gamma Sources
: : - Photon Tota!
CMMWdFrom - Nominal Bounding Fue! initial Activity  Mominal Fuel .  Bounding Fuel Energy - Photons/sec
Radionuclide Template Fue! Bumg_(_lﬁWd)’ Bumup (IWd) (EIL Irvem;aries(cn - mmides(a) Group (bocmdlnl
Ac-227 1.4291E-07 5,444.25 10,888.49 D.00E+00 7.78E-04 1.56E-03 Avg. MeV
Am-241 6.7476E-07 5,444.25 10,888.49 0.00E+00 3.67E-03 7.35E-08 0.0150 S.040E+14
Am-242m 0.0000E+00 ,444.25 10.888.49 .00E +00 0.00E+00 0.00E+00 0.0250 1.046E+14
Am-243 3.3651E-15 ,444.25 10,858.49 ).00E+00 4.55E-11 9.11E-11 0.0375 9226E+13
[X]] 2.4680E-06 ,444.25 10,888.49 .00E +00 18E-01 2 36E-01 0.0575 9.750E+13
Ci36 5.5188E-08 ,444.25 10,888.49 ).00E+00 3.00E-04 6.01E-04 0.0850 6.889E+13
Cm-243 .0760E-14 ,444.25 10,888.49 .00E+00 5.86E-11 1.17E-10 0.1250 S814E413
Cm-244 2.9486E-16 ,444.25 10,888.49 0.00E+00 61E-12 3.21E12 02250 5.064E+13
Co60 2.9128E-04 44425 10,888.49 0.00E+00 1.59E+00 317EL0 0.3750 2207E413
Cs-134 4.0326E-00 ,444.25 10,858.49 .00E +00 2.20E 4.39E05 05750 S.930E+14
Cs-135 4.4996E-05 ,444.25 10,888.49 .00E+00 2.45E-01 4.90E-01 0.8500 3.500E+12
Cs-137 9.7388E-01 ,444.25 10,888.49 ).00E+00 5.30E+03 L06E+04 1.2500 1A27E+12
Eu-154 §.5290E-05 44425 10,888.49 .00E+00 J.01E-01 6.02E-01 1.7500 92486410
Eu-155 1.7402E-04 ,444.25 10,888.49 .0CE+00 9.47E-01 1.89E+00 22500 11385407
Fe-55 2.5992E-07 ,444.25 0,888.49 .00E+00 A2E-03 2.83E-03 2.7500 1.935E+06
H3 1.5242€-03 ,444.25 10.888.49 0.00E+00 8.30E+00 1.66E+01 3.5000 2.002E403
129 1.1426E-06 5.444.25 10.888.49 .00E+00 5.22E-03 1.24E-02 5.0000 6.770E+02
Kr-85 4635E-02 5,444.25 0,888.49 0.00E+00 7.97E+01 1.50E402 7.0000 6.697E+01
Np-237 3.3099€-06 5,444.25 10,888.49 ).00E+00 B0E-02 L60E-02 11.0000 5.155E400
Pa-23 2.4432E07 5,444.25 10,888.49 0.00E+00 33E-03 .67E-03
PD-210 1.7794E-11 ,444.25 10,888.49 0.00E+00 9.69E-08 .94E-07
Pm-147 2.2021E-05 444.25 10,888.49 0.00E+00 1.20E-01 2 40E-01
Pu-238 1.5235E-04 ,444.25 10,888.49 0.00E+00 8.29E-01 B6E+00
Pu-239 1.9464E-02 5,444.25 10,888.49 .00E+00 1.06E+02 2.12E+02
Pu-240 6.7817E05 5,444.25 10,888.49 0.00E+00 3.69E-01 7.36E-01
Pu-241 2.0282E-06 5,434.25 10,888.49 D.00E +00 10E-02 221E-02
Pu-242 4375113 5,444.25 10,888.49 0.00E+00 2.38E-00 4.76E-09
Ra-226 4.0632E-11 5,444.25 10,888.49 0.00E+00 2.21E-07 4A2E07
Ra-228 2.367AE11 444.25 10,888.49 0.00E+00 1.29E07 258E07
Ru-106 1.0255E-14 444.25 10,888.49 ).00E+00 5.58E-11 A2E-10
Se-79 1.6485E-05 ,444.25 10,888.49 ).00E+00 8.97E-02 .79E-01
Sn-126 3.7564E-05 444.25 10,888.49 0.00€+00 2 0SE-01 4.09E01
5r-90 8.4333E-01 5,444.25 0,888.49 0.00E+00 4.59E+03 9.18E403
Tc-99 4.4825E-04 5,444.25 10,888.49 0.00E+00 2.44E+00 4.88E+00
Th-229 .OBB0E-11 444.25 10,888.49 D.00E +00 331E07 5.63E-07
Th-230 .BB89E-09 ,444.25 10.838.49 ).00E+00 57E05 3.15E-05
Th-232 2.3708E-11 5,444.25 10,888.49 ).00E+00 28E-07 2.58E 07
TH208 5. 040E-09 5,444.25 10,888.49 ).00E+00 2.75E-05 5 A9E-05
U232 1.3640E08 6,444.25 10,888.49 0.00E+00 7A43E05 1.49E-04 Thermal Power
U-233 1.0327E-08 5,444.25 10,888.49 0.00E+00 62E-05 1.12E-04 Nominal Heat Eounding
U-234 4.9103E-06 ,444.25 10,888.49 0.00E+00 .67€-02 535602 | Output  Heat Qutput
U-235 2.3191E-06 ,444.25 0.00 7-20E02 5.026-02 729E02 _{Watts) {Watts)
U-236 1.2633E-05 5,444.25 10,888.49 0.00E+00 6.88E-02 1.38E-01 $.88E+01 1.20E402
U-238 -8.5407E-08 5444.25 0.00 3.28E-02 323602 3.28E-02 Total Totat
¥-80 8.4350E-01 5.444.25 10,888.49 0.00E+00 4.59E+03 9.18E+03
Other Radionuciides 5.34E+03 07E+04
1. Termplate Selection Summary, Buroup Summary, aind Checks - *b2i2:73
mplate & Y : |
From SFD Used Basis for P. Diff
Reactor & FAST FAST
Fue! Cladding:| - ZIRC ZIRC
BOL HM Constit u u
B0t Ensichment %: 25.65081404 10 % 40
[Burmup Summary taway JBasis for burmup used in estimate:
FromSFO___ | E H |
Nominat| 209.96] 5.444.25[Nominal bumup calculated from the heavy metal mass destroyed.
Bounding:| 362.83] 10.858.49]Bounding  be twice wp.
Estimated Bumup/
Burnup Muttiplier Given Burmup Estimated EOL KW/ Given EOL HM
Nominat:| 13.28 25.93
Bounding:] 26.55 30.01
Reactor shy core wiorage, shipping or other date confimning that irraciation ceased for fuel.
otal bumup for al luel with this must be divided by BOL heavy metal mass o get speciic burmup values (MWJAMT).
DOE/SNF/REP-078 March 2003
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Fuel Radionuclide Inventory Worksheet

1. Fuel and Tenmplate Information ;0005

Estimated
Fuel Name: FERM) CORE 182 { WORTH) Fusl decay start date: 1972 Canister usage:
SNF 1D &; 455 Estimates as of: 2030 13°x10
Fusl Units & Descr: 420 - ROD Tempiate: FERM (Fast, Zirc. 10 to 40%, U)
Heavy Motal Mass: BOL=x56.238kg: EOL=55.338kg empiate Bumup(MWd): 58.6725048
ROD Storage Site: INEEL Template BOL Hoavy Metal Mass (MT): 0.016774
— Template Decay Time: 50 years
AL Estimates . m L Xy b ¥a Yo Gamma Sources
CUMWA From . - Nominal Bounding Fuel nitial Activity | Nominal Fuel  Bounding Fuel Energy  Photons/sec
Radionuclide Template Fuel Burnup (MWd)' Bumup (Mway* €n inventories(Cl) _Inventories(Cl) | .~ Group - (bounding)
Ac-227 1.4291E-07 740.71 1,481.43 O0E+00 1.06E-04 2.42E-04 Avg. MoV
Am-241 6.7476E-07 740.71 1,481.43 .00E+00 5.00E-04 1.00E-03 0.0150 6.857€+13
Am-242m 0.0000E +00 740.71 1,481.4¢ 0.00E+00 0.00E+00 0.00E+00 0.0250 1.424€+13
Am-243 8.3651E-15 740.7 1,481.4C 0.00E+00 6.20E-12 1.24E-11 0.0375 1.255E+13
C-14 2.1680E-05 740.7 A481.43 0.00E+00 1.61E-02 321E-02 0.0575 1.327E+13
Ci36 5.5188E-08 74071 4814 0.00E+00 4.09E-05 8.18E-05 0.0850 8013E+12
Cm-243 1.0760E-14 740.7 .481.43 0.00E+00 7.97E-12 S9E-1 0.1250 5.189E+12
Cm244 2.9486E-16 740.71 ,481.43 0.00E+00 2.18E-13 4.37E-13 0.2250 6.890E+12
Co-60 2.9128E-04 740.71 1,481.43 ).00E+00 2.15E-01 4.32€-01 0.3750 3.002E+12
Cs-134 4.0326E-09 740.71 1,481.43 0.00E+00 2.99€-06 5.97€-06 05750 5359E413
Cs-135 4.4996E-05 740.71 1,481.47 0.00E+00 3.33E-02 B.67E-02 0.8500 4.833E+11
Cs-137 9.7383E-01 740.71 481,47 .DOE +00 7.21E+02 1.44E+03 1.2500 1.941E+11
Eu-154 5.5290E-05 740.7 48143 .00E+00 4.10E-02 A 19E-02 1.7500 12586410
Eu-155 1.7402E-04 740.7 1,481.4] 0.00E+00 1.29€-01 2.58E-01 22500 1.543E+08
Fo55 2.5992€-07 740.7 1,481.43 0.00E+00 1.9GE-04 3.85E-04 2.7500 2.633E+06
H-3 1.5242€03 740.7 ,481.45 * 0.00E+00 1.13E00 2.26E+00 3.5000 3.241E+02
1129 1.1426E-08 740.7 481.4C ).00E +00 8.46E-04 1.69E-03 5.0000 1.144E+02
Kr-85 1.4635E-02 740.71 ,481.43 D.00E +00 1.08E+01 2.17E+01 7.0000 1.031E+01
Np-237 3.3099E-06 740.71 ,481.43 ).00E +00 2.45E-03 4.90E-03 11.0000 9.957€-01
Pa-231 2.4402E-07 740.7 48143 0.00€+00 1.81E-04 3.63E-04
Pb-210 1.7794E-11 740.71 1,481.43 0.00E+00 1.326-08 . 64E-08
Pm-147 2.2021E-05 74071 1,481.43 0.00E+00 1.63E-02 3.26E-02
Pu-238 1.5235E-04 740.7 1,481.43 0.00E+00 1.136-01 2. 26E-01
Pu-239 ‘9464E-02 740.7 1,481.43 0.00E+00 1.44E+01 2.88E+01
Pu-240 6.7817E-05 740.71 1,481.41 0.00E+00 5.026-02 1.00E-01
Pu-241 2.0282E-06 740.7 1,481.4¢ 0.00E+00 1.50E-03 3.00E-03
242 43751E-13 740.7 1,481.41 0.0CE+00 3.24E-10 6.43E-10
Ra-226 4.0632E-11 740.7 1,481.43 0.00E+00 3.01E-08 6.02E-08
Ra-228 2.3674E-11 740.7 1,481.43 0.00E+00 75E-08 3.51E-08
Ru-108 0255E-14 740.71 1,481.43 0.00E+00 7.60E-12 LS2E-11
Se-79 L6485E-08 740.71 1,481.43 0.00E+00 1.22E02 2.44E-02
Sn-126 3.7564E-05 740.71 1,481.43 0.00E+00 2.78E02 5.66E-02
Sr-90 8.4333E-01 740.7 1,481.43 0.00E+00 6.25E+02 1.25E+03
Tc-00 4.4825E-04 740.7° 1,481.4° 0.00E+00 3.326-01 6.64E-01
Th-229 5.0880E-11 740.7 481,41 0.00E+00 4.51E-08 9.02E-08
Th-230 2.888GE-09 740.7 1,481.4: 0.00E+00 2.14E-08 4.28E-08
Th-232 2.3708E-11 740.7 1,481.4 0.00E+00 .76E-08 3.51E-08
TH208 "~ 5.0432E-09 740.7 1,481.43 0.00E+00 3.74E-08 747E-08
U232 1.36406-08 740.71 1,481.4