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Generic Design Assessment: Disposability Assessment for
Wastes and Spent Fuel arising from Operation of a UK ABWR

Part 2: Supporting Data

1 INTRODUCTION

The 2008 White Paper on Nuclear Power [1], together with the preceding consultation [2],
established the process of Generic Design Assessment (GDA), whereby industry-preferred
designs of new nuclear power stations would be assessed by regulators in a pre-licensing
process. Amongst the parties requesting assessment under the GDA process is Hitachi
GE Nuclear Energy (Hitachi-GE), which is seeking an initial endorsement of the UK
Advanced Boiling Water Reactor (UK ABWR) design.

An important aspect of the GDA process is the consideration of the disposability of the
higher-activity solid radioactive wastes and spent fuel that would be generated through
reactor operation. Consequently, regulators have indicated that requesting parties should
obtain and provide a view from Radioactive Waste Management Ltd (RWM — a wholly
owned subsidiary of the Nuclear Decommissioning Authority (as the authoritative source in
the UK in providing such advice) on the disposability in a Geological Disposal Facility of
any proposed arisings of higher-activity wastes or spent fuel [3].

In accordance with regulatory guidance, Hitachi-GE has requested that the Radioactive
Waste Management (RWM) provide advice on the disposability of the higher-activity
wastes and spent fuel expected to arise from the operation of a UK ABWR. The reported
assessment of the disposability of the higher-activity wastes and spent fuel from the UK
ABWR is based on information on wastes and proposals for waste packaging supplied by
Hitachi-GE, supplemented as necessary by relevant information available to RWM.

The Assessment Report for wastes and spent fuel arising from operation of the UK ABWR
presents comprehensive details of the information supplied to RWM by Hitachi-GE,
measures taken by RWM to supplement this information, assessment methods and the
detailed conclusions of this GDA Disposability Assessment. The report is presented in two
parts. Part 1 is the Main Report. This document is Part 2, and provides summary data
sheets and inventory data for the waste packages.

Section 2 of this document provides data sheets and inventory tables for ILW packages.
Section 3 of this document provides data sheets and inventory tables for spent fuel
packages.

2 DATASHEETS FOR ILW PACKAGES

Data summary sheets and package inventory data for the ILW packages proposed by
Hitachi-GE are presented in this section. For each waste package, we present a summary
data sheet that provides information on waste package characteristics, and a table
providing average and maximum waste package inventory data.

The tables presented are:

e Table 1 and Table 2 contain the data sheet and inventory for UKABWRO1.:
Condensate Filter Facility (CF) Crud.

e Table 3 and Table 4 contain the data sheet and inventory for UKABWRO02: Low
Conductivity Waste (LCW) Crud.
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e Table 5 and Table 6 contain the data sheet and inventory for UKABWRO03: Reactor
Water Clean-up (CUW) Resin;

e Table 7 and Table 8 contain the data sheet and inventory for UKABWRO04: Fuel
Pool Cooling Clean-up (FPC) Resin;

e Table 9 and Table 10 contain the data sheet and inventory for UKABWRO05: Post-
operational Decontamination (DEC) Resin;

e Table 11 and Table 12 contain the data sheet and inventory for UKABWROG:
Hafnium Control Rods;

e Table 13 and Table 14 contain the data sheet and inventory for UKABWRO07: Boron
Carbide Control Rods;

e Table 15 and Table 16 contain the data sheet and inventory for UKABWRO08: Mixed
Metal ILW;

e Table 17 and Table 18 contain the data sheet and inventory for UKABWRO09:
Reactor Pressure Vessel Internals;

e Table 19 and Table 20 contain the data sheet and inventory for UKABWR10:
Reactor Pressure Vessel.

Table 1: UKABWRO01: Condensate Filter Facility (CF) Crud - Radionuclide Inventory
Data — Summary

Per Package Value

Total Activity (TBQ) Average Maximum
alpha 1.73E-05 2.08E-04
beta/gamma 2.29E-02 2.75E-01

Classification (GBg/te) Average Maximum
alpha 4.34E-02 5.21E-01
beta/gamma 5.75E+01 6.90E+02

A, content Average Maximum
A, 1.56E-02 1.87E-01
A, per gram (raw) 3.90E-08 4.68E-07
A, per gram (conditioned) 3.77E-09 4.53E-08
LSA criteria N/A N/A

Heat output (W) Average Maximum

7.67E-04 9.20E-03

Soluble radionuclides (TBQ) Average Maximum
Sro0 6.47E-05 7.76E-04
Cs134 7.09E-05 8.50E-04
Cs137 6.77E-05 8.12E-04

Radiotoxicity (Sv/yr) 2.55E+00 3.05E+01

Lifetime requirement (years) 4 26

Lifetime requirement (ignoring Co60 and Ni63) 3 24




GDA Assessment Report for UK ABWR

Per Package Value
|
Fissile content (g) Average Maximum
U233 2.99E-11 3.59E-10
U235 7.39E-05 8.86E-04
U238 1.17E-02 1.40E-01
Pu239 9.05E-05 1.09E-03
Pu240 4.48E-05 5.37E-04
Pu241 1.94E-05 2.32E-04
Pu242 9.95E-06 1.19E-04
Total Fissile | U233+U235+Pu239+Pu241 1.84E-04 2.20E-03
Total U U233+U235+U238 1.18E-02 1.41E-01
Pu239 eq U233+0.65U235+(Pu239+Pu241) 1.58E-04 1.89E-03
U235 U235/U-tot 0.63% 0.63%
enrichment
PU239 Pu239/(Pu239+U-tot) 0.76% 0.76%
separation
Safeguards content (g) Average Maximum
Total Th Th227+Th228+Th229+Th230+Th232+Th234 4.11E-11 4.93E-10
Total U U232+U233+U234+U235+U236+U238 1.18E-02 1.42E-01
Total Pu Pu236+Pu238+Pu239+Pu240+Pu241+Pu242 1.71E-04 2.05E-03
Dose rates (mSv/hr) Average Maximum
3m from 3 m3 drum 1.02E-02 1.23E-01
1m from SWTC-070 3.94E-03 4.73E-02
Om from SWTC-070 6.56E-03 7.88E-02
1m from SWTC-285 6.70E-07 8.04E-06
Om from SWTC-285 8.10E-07 9.71E-06
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Table 2: UKABWRO1: Condensate Filter Facility (CF) Crud - Average and Maximum

Package Inventory Data

Average Package

Maximum Package

Radio Activity per | Heat Output A2 per Activity per Heat Output

Nuclide package per Package Package package per Package A2 per

ID (TBQ) (Watts) (TBQq) (Watts) Package
H3 1.76E-04 1.60E-07 4.39E-06 2.11E-03 1.92E-06 5.27E-05
BelO 4.67E-11 1.88E-12 7.78E-11 5.60E-10 2.26E-11 9.33E-10
C14 7.34E-06 5.82E-08 2.45E-06 8.81E-05 6.99E-07 2.94E-05
CI36 4.07E-09 1.79E-10 6.78E-09 4.88E-08 2.14E-09 8.14E-08
Ar39 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Ar42 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
K40 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Ca4dl 1.16E-09 5.97E-13 0.00E+00 1.40E-08 7.16E-12 0.00E+00
Mn53 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Mn54 2.32E-04 3.11E-05 2.32E-04 2.79E-03 3.73E-04 2.79E-03
Fe55 1.93E-02 1.83E-05 4.83E-04 2.32E-01 2.19E-04 5.80E-03
Co60 2.32E-04 9.66E-05 5.81E-04 2.79E-03 1.16E-03 6.97E-03
Ni59 1.32E-06 1.47E-09 0.00E+00 1.59E-05 1.76E-08 0.00E+00
Ni63 2.04E-04 5.60E-07 6.82E-06 2.45E-03 6.72E-06 8.18E-05
Zn65 1.28E-03 1.21E-04 6.39E-04 1.53E-02 1.45E-03 7.67E-03
Se79 6.23E-09 1.02E-10 3.12E-09 7.48E-08 1.22E-09 3.74E-08
Kr81 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Kr85 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Rb87 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Sro90 6.47E-05 1.17E-05 2.16E-04 7.76E-04 1.41E-04 2.59E-03
Zr93 7.78E-08 2.44E-10 0.00E+00 9.34E-07 2.93E-09 0.00E+00
Nb91 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Nb92 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Nb93m 4.16E-08 2.02E-10 1.39E-09 4.99E-07 2.42E-09 1.66E-08
Nb94 5.76E-07 1.61E-07 8.23E-07 6.91E-06 1.93E-06 9.87E-06
Mo93 8.65E-07 2.28E-09 4.32E-08 1.04E-05 2.74E-08 5.19E-07
Tc97 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Tc99 3.02E-07 4.89E-09 3.36E-07 3.63E-06 5.87E-08 4.03E-06
Rul106 2.17E-04 5.64E-05 1.09E-03 2.60E-03 6.77E-04 1.30E-02
Pd107 6.77E-10 1.01E-12 0.00E+00 8.12E-09 1.21E-11 0.00E+00
Agl08m | 1.55E-06 4.21E-07 2.22E-06 1.86E-05 5.05E-06 2.66E-05
Agl10m | 7.45E-04 3.37E-04 1.86E-03 8.93E-03 4.05E-03 2.23E-02
Cd109 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
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Average Package

Maximum Package

Radio Activity per | Heat Output A2 per Activity per Heat Output
Nuclide package per Package Package package per Package A2 per

ID (TBQ) (Watts) (TBQ) (Watts) Package
Cd113m | 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Sn119m | 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Snl21m 1.35E-09 2.79E-11 1.51E-09 1.63E-08 3.35E-10 1.81E-08
Sn123 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Snl126 6.10E-10 2.74E-10 1.53E-09 7.32E-09 3.29E-09 1.83E-08
Sb125 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Sb126 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Tel25m | 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Tel27m 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1129 6.77E-09 8.46E-11 0.00E+00 8.12E-08 1.02E-09 0.00E+00
Cs134 7.09E-05 1.94E-05 1.01E-04 8.50E-04 2.33E-04 1.21E-03
Cs135 2.03E-10 1.84E-12 2.03E-10 2.44E-09 2.20E-11 2.44E-09
Cs137 6.77E-05 8.80E-06 1.13E-04 8.12E-04 1.06E-04 1.35E-03
Bal33 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Lal37 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Lal38 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Celd4 2.17E-04 4.71E-05 1.09E-03 2.60E-03 5.65E-04 1.30E-02
Pm145 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Pm147 2.17E-05 2.16E-07 1.09E-05 2.60E-04 2.59E-06 1.30E-04
Sm147 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Smi151 2.71E-07 8.57E-10 2.71E-08 3.26E-06 1.03E-08 3.26E-07
Eul52 6.51E-10 1.33E-10 6.51E-10 7.81E-09 1.59E-09 7.81E-09
Eul54 2.17E-06 5.25E-07 3.62E-06 2.60E-05 6.30E-06 4.34E-05
Eul55 1.09E-06 2.14E-08 3.63E-07 1.31E-05 2.57E-07 4.35E-06
Gdi53 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Ho163 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Hol1l66m 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Tm170 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Tm171 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Lul74 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Lul76 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Hf178n 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Hf182 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Pt193 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
TI204 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
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Average Package

Maximum Package

Radio Activity per | Heat Output A2 per Activity per Heat Output
Nuclide package per Package Package package per Package A2 per

ID (TBQ) (Watts) (TBQq) (Watts) Package
Pb205 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Pb210 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Bi208 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Bi210m 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Po210 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Ra223 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Ra225 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Ra226 3.55E-17 1.54E-16 1.18E-14 4.26E-16 1.84E-15 1.42E-13
Ra228 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Ac227 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Th227 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Th228 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Th229 3.15E-16 2.60E-16 6.30E-13 3.78E-15 3.12E-15 7.56E-12
Th230 2.51E-14 1.92E-14 2.51E-11 3.02E-13 2.30E-13 3.02E-10
Th232 3.28E-20 2.15E-20 0.00E+00 3.93E-19 2.58E-19 0.00E+00
Th234 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Pa231 1.55E-14 1.28E-14 3.89E-11 1.86E-13 1.54E-13 4.66E-10
Pa233 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
U232 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
U233 1.07E-14 8.36E-15 1.78E-12 1.28E-13 1.00E-13 2.13E-11
U234 5.38E-10 4.19E-10 8.97E-08 6.46E-09 5.03E-09 1.08E-06
U235 5.91E-12 4.60E-12 0.00E+00 7.09E-11 5.52E-11 0.00E+00
U236 1.70E-10 1.25E-10 2.83E-08 2.03E-09 1.50E-09 3.39E-07
U238 1.46E-10 1.01E-10 0.00E+00 1.75E-09 1.21E-09 0.00E+00
Np237 3.33E-10 2.88E-10 1.67E-07 4.00E-09 3.45E-09 2.00E-06
Pu236 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Pu238 3.83E-06 3.43E-06 3.83E-03 4.59E-05 4.12E-05 4.59E-02
Pu239 2.08E-07 1.74E-07 2.08E-04 2.49E-06 2.09E-06 2.49E-03
Pu240 3.76E-07 3.16E-07 3.76E-04 4.51E-06 3.80E-06 4.51E-03
Pu241 7.38E-05 6.34E-08 1.23E-03 8.85E-04 7.60E-07 1.48E-02
Pu242 1.46E-09 1.16E-09 1.46E-06 1.75E-08 1.39E-08 1.75E-05
Am241 2.22E-07 2.01E-07 2.22E-04 2.66E-06 2.41E-06 2.66E-03
Am242m | 1.46E-08 6.40E-10 1.46E-05 1.75E-07 7.68E-09 1.75E-04
Am243 2.27E-08 2.14E-08 2.27E-05 2.73E-07 2.57E-07 2.73E-04
Cm242 7.80E-06 7.76E-06 7.80E-04 9.36E-05 9.31E-05 9.36E-03
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Average Package

Maximum Package

Radio Activity per | Heat Output A2 per Activity per Heat Output

Nuclide package per Package Package package per Package A2 per

ID (TBQ) (Watts) (TBQ) (Watts) Package
Cm243 2.51E-08 2.48E-08 2.51E-05 3.02E-07 2.97E-07 3.02E-04
Cm244 4.83E-06 4.57E-06 2.42E-03 5.80E-05 5.49E-05 2.90E-02
Cm245 5.81E-10 5.21E-10 6.45E-07 6.97E-09 6.26E-09 7.74E-06
Cm246 1.79E-10 1.58E-10 1.99E-07 2.15E-09 1.89E-09 2.39E-06
Cm248 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cf249 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cf250 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cf251 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cf252 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Total 2.30E-02 7.67E-04 1.56E-02 2.76E-01 9.20E-03 1.87E-01
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Table 3: UKABWRO02: Low Conductivity Waste (LCW) Crud - Radionuclide Inventory

Data — Summary

Per Package Value

Total Activity (TBQ) Average Maximum
alpha 2.38E-04 2.85E-03
beta/gamma 2.73E-01 3.27E+00

Classification (GBqg/te) Average Maximum
alpha 5.96E-01 7.15E+00
beta/gamma 6.83E+02 8.20E+03

A, content Average Maximum
A; 2.02E-01 2.42E+00
A, per gram (raw) 5.06E-07 6.07E-06
A, per gram (conditioned) 4.90E-08 5.87E-07
LSA criteria N/A N/A

Heat output (W) Average Maximum

9.55E-03 1.15E-01

Soluble radionuclides (TBq) Average Maximum
Sro90 8.85E-04 1.06E-02
Cs134 9.73E-04 1.17E-02
Cs137 9.29E-04 1.11E-02

Radiotoxicity (Sv/yr) 3.03E+01 3.64E+02

Lifetime requirement (years) 29 131

Lifetime requirement (ignoring Co60 and Ni63) 27 130

Fissile content (g) Average Maximum
U233 4.10E-10 4.92E-09
U235 1.01E-03 1.22E-02
U238 1.61E-01 1.93E+00
Pu239 1.24E-03 1.49E-02
Pu240 6.15E-04 7.37E-03
Pu241 2.66E-04 3.19E-03
Pu242 1.37E-04 1.64E-03

Total Fissile | U233+U235+Pu239+Pu241 2.52E-03 3.03E-02

Total U U233+U235+U238 1.62E-01 1.94E+00

Pu239 eq U233+0.65U235+(Pu239+Pu241) 2.17E-03 2.60E-02
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Per Package Value

U235 U235/U-tot 0.63% 0.63%

enrichment

Pu239 Pu239/(Pu239+U-tot) 0.76% 0.76%

separation

Safeguards content (g) Average Maximum

Total Th Th227+Th228+Th229+Th230+Th232+Th234 | 5.64E-10 6.77E-09

Total U U232+U233+U234+U235+U236+U238 1.63E-01 1.95E+00

Total Pu Pu236+Pu238+Pu239+Pu240+Pu241+Pu242 | 2.34E-03 2.81E-02

Dose rates (mSv/hr) Average Maximum
3m from 3 m3 drum 1.31E-01 1.57E+00
1m from SWTC-070 4.97E-02 5.97E-01
Om from SWTC-070 8.28E-02 9.93E-01
1m from SWTC-285 8.53E-06 1.02E-04
Om from SWTC-285 1.03E-05 1.24E-04
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Table 4: UKABWRO02: Low Conductivity Waste (LCW) Crud - Average and Maximum
Package Inventory Data

Average Package

Maximum Package

Radio Activity per | Heat Output A2 Activity per | Heat Output A2
Nuclide package per Package Packpaegre package per Package Packpaf;e
ID (TBQ) (Watts) (TBQ) (Watts)
H3 1.76E-04 1.60E-07 4.39E-06 2.11E-03 1.92E-06 5.27E-05
BelO 5.98E-10 2.42E-11 9.97E-10 7.18E-09 2.90E-10 1.20E-08
C14 9.41E-05 7.46E-07 3.14E-05 1.13E-03 8.96E-06 3.76E-04
CI36 1.04E-08 4.57E-10 1.74E-08 1.25E-07 5.49E-09 2.08E-07
Ar39 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Ar42 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
K40 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Ca4dl 1.49E-08 7.65E-12 0.00E+00 1.79E-07 9.18E-11 0.00E+00
Mn53 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Mn54 2.98E-03 3.99E-04 2.98E-03 3.57E-02 4.79E-03 3.57E-02
Fe55 2.32E-01 2.19E-04 5.80E-03 2.79E+00 2.63E-03 6.96E-02
Co60 2.98E-03 1.24E-03 7.44E-03 3.57E-02 1.49E-02 8.93E-02
Ni59 1.85E-05 2.05E-08 0.00E+00 2.22E-04 2.46E-07 0.00E+00
Ni63 2.84E-03 7.78E-06 9.46E-05 3.41E-02 9.33E-05 1.14E-03
Zn65 1.27E-02 1.21E-03 6.37E-03 1.53E-01 1.45E-02 7.65E-02
Se79 8.55E-08 1.39E-09 4.28E-08 1.03E-06 1.67E-08 5.13E-07
Kr81 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Kr85 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Rb87 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Sro90 8.85E-04 1.60E-04 2.95E-03 1.06E-02 1.92E-03 3.54E-02
Zr93 1.07E-06 3.36E-09 0.00E+00 1.28E-05 4.03E-08 0.00E+00
Nb91 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Nb92 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Nb93m 5.33E-07 2.59E-09 1.78E-08 6.39E-06 3.11E-08 2.13E-07
Nb94 7.38E-06 2.06E-06 1.05E-05 8.86E-05 2.47E-05 1.27E-04
Mo93 1.11E-05 2.93E-08 5.54E-07 1.33E-04 3.51E-07 6.65E-06
Tc97 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Tc99 4.15E-06 6.72E-08 4.61E-06 4.98E-05 8.06E-07 5.53E-05
Rul106 2.22E-03 5.76E-04 1.11E-02 2.66E-02 6.91E-03 1.33E-01
Pd107 9.29E-09 1.38E-11 0.00E+00 1.11E-07 1.66E-10 0.00E+00
Ag108m | 2.13E-05 5.78E-06 3.05E-05 2.56E-04 6.94E-05 3.66E-04
Ag110m | 1.02E-02 4.63E-03 2.56E-02 1.23E-01 5.56E-02 3.07E-01
Cd109 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
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GDA Assessment Report for UK ABWR

Average Package

Maximum Package

Radio | Activity per | Heat Output Activity per | Heat Output
Nuclide package per Package P':likpaegre package per Package chzzkpage
ID (TBQ) (Watts) (TBQq) (Watts)
Cd113m | 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Sn119m | 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Snl21m | 1.86E-08 3.83E-10 2.07E-08 2.23E-07 4.60E-09 2.48E-07
Sn123 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Snl126 8.38E-09 3.76E-09 2.09E-08 1.01E-07 4.51E-08 2.51E-07
Sb125 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Sb126 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Tel25m | 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Tel27m | 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1129 9.29E-08 1.16E-09 0.00E+00 1.11E-06 1.39E-08 0.00E+00
Cs134 9.73E-04 2.67E-04 1.39E-03 1.17E-02 3.20E-03 1.67E-02
Cs135 2.79E-09 2.52E-11 2.79E-09 3.35E-08 3.02E-10 3.35E-08
Cs137 9.29E-04 1.21E-04 1.55E-03 1.11E-02 1.45E-03 1.86E-02
Bal33 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Lal37 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Lal38 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Celd4 2.22E-03 4.81E-04 1.11E-02 2.66E-02 5.77E-03 1.33E-01
Pm145 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Pm147 2.22E-04 2.20E-06 1.11E-04 2.66E-03 2.64E-05 1.33E-03
Sm147 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Smi151 3.72E-06 1.18E-08 3.72E-07 4.47E-05 1.41E-07 4.47E-06
Eul52 6.65E-09 1.36E-09 6.65E-09 7.98E-08 1.63E-08 7.98E-08
Eul54 2.22E-05 5.36E-06 3.69E-05 2.66E-04 6.43E-05 4.43E-04
Eul55 1.11E-05 2.19E-07 3.70E-06 1.33E-04 2.63E-06 4.44E-05
Gdi53 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Ho163 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Hol66m | 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Tm170 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Tm171 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Lul74 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Lul76 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Hf178n 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Hf182 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Pt193 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
TI204 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
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Average Package

Maximum Package

Radio Activity per | Heat Output Activity per | Heat Output
Nuclide package per Package P':likpaegre package per Package chzzkpage
ID (TBQ) (Watts) (TBQ) (Watts)
Pb205 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Pb210 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Bi208 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Bi210m | 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Po210 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Ra223 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Ra225 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Ra226 4.87E-16 2.11E-15 1.62E-13 5.84E-15 2.53E-14 1.95E-12
Ra228 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Ac227 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Th227 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Th228 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Th229 4.33E-15 3.57E-15 8.65E-12 5.19E-14 4.29E-14 1.04E-10
Th230 3.45E-13 2.63E-13 3.45E-10 4.14E-12 3.16E-12 4.14E-09
Th232 4.50E-19 2.95E-19 0.00E+00 5.40E-18 3.54E-18 0.00E+00
Th234 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Pa231 2.13E-13 1.76E-13 5.33E-10 2.56E-12 2.11E-12 6.40E-09
Pa233 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
U232 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
U233 1.46E-13 1.15E-13 2.44E-11 1.76E-12 1.38E-12 2.93E-10
U234 7.39E-09 5.75E-09 1.23E-06 8.87E-08 6.90E-08 1.48E-05
U235 8.11E-11 6.32E-11 0.00E+00 9.73E-10 7.58E-10 0.00E+00
U236 2.33E-09 1.71E-09 3.88E-07 2.79E-08 2.06E-08 4.66E-06
U238 2.00E-09 1.39E-09 0.00E+00 2.40E-08 1.67E-08 0.00E+00
Np237 4.58E-09 3.95E-09 2.29E-06 5.49E-08 4.74E-08 2.75E-05
Pu236 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Pu238 5.26E-05 4.71E-05 5.26E-02 6.31E-04 5.65E-04 6.31E-01
Pu239 2.85E-06 2.39E-06 2.85E-03 3.42E-05 2.87E-05 3.42E-02
Pu240 5.16E-06 4.34E-06 5.16E-03 6.19E-05 5.21E-05 6.19E-02
Pu241 1.01E-03 8.70E-07 1.69E-02 1.22E-02 1.04E-05 2.03E-01
Pu242 2.00E-08 1.59E-08 2.00E-05 2.40E-07 1.91E-07 2.40E-04
Am241 3.05E-06 2.76E-06 3.05E-03 3.65E-05 3.31E-05 3.65E-02
Am242m | 2.00E-07 8.79E-09 2.00E-04 2.40E-06 1.05E-07 2.40E-03
Am243 3.12E-07 2.94E-07 3.12E-04 3.75E-06 3.52E-06 3.75E-03
Cm242 1.07E-04 1.07E-04 1.07E-02 1.28E-03 1.28E-03 1.28E-01
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GDA Assessment Report for UK ABWR

Average Package

Maximum Package

Radio | Activity per | Heat Output AD Activity per | Heat Output
Nuclide package per Package Packpaegre package per Package Pgikpage
ID (TBQ) (Watts) (TBQq) (Watts)
Cm243 3.45E-07 3.40E-07 3.45E-04 4.14E-06 4.08E-06 4.14E-03
Cm244 6.63E-05 6.28E-05 3.32E-02 7.96E-04 7.53E-04 3.98E-01
Cm245 | 7.97E-09 7.16E-09 8.86E-06 9.57E-08 8.59E-08 1.06E-04
Cm246 2.46E-09 2.16E-09 2.74E-06 2.96E-08 2.60E-08 3.28E-05
Cm248 | 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cf249 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cf250 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cf251 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cf252 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Total 2.73E-01 9.55E-03 2.02E-01 3.28E+00 1.15E-01 2.42E+00
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Table 5: UKABWRO03: Reactor Water Clean-up (CUW) Resin - Radionuclide Inventory

Data — Summary

GDA Assessment Report for UK ABWR

Per Package Values

Total Activity (TBQ) Average Maximum
alpha 7.11E-04 8.54E-03
beta/gamma 9.17E+00 1.10E+02

Classification (GBqg/te) Average Maximum
alpha 4.58E+00 5.49E+01
beta/gamma 5.90E+04 7.08E+05

A, content Average Maximum
A, 9.91E+00 1.19E+02
A, per gram (raw) 6.38E-05 7.65E-04
A, per gram (conditioned) 2.40E-06 2.89E-05
LSA criteria N/A N/A

Heat output (W) Average Maximum

1.28E+00 1.54E+01

Soluble radionuclides (TBq) Average Maximum
Sr90 4.12E-02 4.94E-01
Cs134 5.90E-01 7.08E+00
Cs137 8.91E-01 1.07E+01

Radiotoxicity (Sv/yr) 3.28E+03 3.93E+04

Lifetime requirement (years) 275 387

Lifetime requirement (ignoring Co60 and Ni63) 274 384

Fissile conter|1t (9) Average Maximum
U233 4.42E-06 5.31E-05
U235 1.46E-01 1.76E+00
U238 1.81E+01 2.17E+02
Pu239 5.17E-03 6.21E-02
Pu240 1.69E-03 2.03E-02
Pu241 7.32E-04 8.78E-03
Pu242 8.54E-04 1.03E-02

Total Fissile | U233+U235+Pu239+Pu241 1.52E-01 1.83E+00

Total U U233+U235+U238 1.83E+01 2.19E+02

Pu239 eq U233+0.65U235+(Pu239+Pu241) 1.01E-01 1.21E+00
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GDA Ass

essment Report for UK ABWR

Per Package Values

U235 U235/U-tot 0.80% 0.80%

enrichment

Pu239 Pu239/(Pu239+U-tot) 0.03% 0.03%

separation

Safeguards content (g) Average Maximum

Total Th Th227+Th228+Th229+Th230+Th232+Th234 | 2.42E+01 2.90E+02

Total U U232+U233+U234+U235+U236+U238 1.83E+01 2.20E+02

Total Pu Pu236+Pu238+Pu239+Pu240+Pu241+Pu242 | 8.68E-03 1.04E-01

Dose rates (mSv/hr) Average Maximum
3m from 3 m3 drum 1.92E+01 2.30E+02
1m from SWTC-070 8.28E+00 9.93E+01
Om from SWTC-070 1.39E+01 1.67E+02
1m from SWTC-285 1.52E-03 1.83E-02
Om from SWTC-285 1.79E-03 2.14E-02
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Table 6: UKABWRO03: Reactor Water Clean-up (CUW) Resin - Average and Maximum
Package Inventory Data

Average Package

Maximum Package

Radio Ac;ievrity Heat Output A2 per Activity per Heat Output A2 per
Nuclide ID package ey PREED Package FEEEEE iEr PEE @R Package
(TBQ) (Watts) (TBQq) (Watts)
H3 5.35E-03 4.87E-06 1.34E-04 6.42E-02 5.84E-05 1.60E-03
BelO 4.12E-05 1.66E-06 6.86E-05 4.94E-04 2.00E-05 8.24E-04
Ci4 1.20E-02 9.54E-05 4.01E-03 1.44E-01 1.14E-03 4.81E-02
CI36 5.82E-06 2.56E-07 9.70E-06 6.99E-05 3.07E-06 1.16E-04
Ar39 1.07E-05 3.74E-07 5.34E-07 1.28E-04 4.49E-06 6.41E-06
Ar42 6.14E-11 1.92E-11 3.07E-09 7.37E-10 2.30E-10 3.68E-08
K40 1.57E-11 1.71E-12 1.74E-11 1.88E-10 2.05E-11 2.09E-10
Ca4dl 2.94E-07 1.51E-10 0.00E+00 3.52E-06 1.81E-09 0.00E+00
Mn53 3.29E-13 2.74E-16 0.00E+00 3.95E-12 3.29E-15 0.00E+00
Mn54 7.65E-01 1.03E-01 7.65E-01 9.18E+00 1.23E+00 9.18E+00
Fe55 3.88E+00 3.66E-03 9.70E-02 4.66E+01 4.40E-02 1.16E+00
Co60 1.87E+00 7.77E-01 4.67E+00 2.24E+01 9.32E+00 5.60E+01
Ni59 5.33E-04 5.91E-07 0.00E+00 6.39E-03 7.10E-06 0.00E+00
Ni63 8.24E-02 2.26E-04 2.75E-03 9.88E-01 2.71E-03 3.29E-02
Zn65 2.54E-01 2.41E-02 1.27E-01 3.05E+00 2.89E-01 1.52E+00
Se79 3.47E-07 5.66E-09 1.74E-07 4.17E-06 6.79E-08 2.08E-06
Kr81 3.32E-08 8.83E-11 8.30E-10 3.98E-07 1.06E-09 9.96E-09
Kr85 3.10E-03 1.26E-04 3.10E-04 3.72E-02 1.51E-03 3.72E-03
Rb87 3.73E-11 4.70E-13 0.00E+00 4.47E-10 5.64E-12 0.00E+00
Sro90 4.12E-02 7.45E-03 1.37E-01 4.94E-01 8.95E-02 1.65E+00
Zr93 1.67E-05 5.24E-08 0.00E+00 2.00E-04 6.28E-07 0.00E+00
Nb91 1.93E-09 5.33E-12 9.65E-08 2.32E-08 6.39E-11 1.16E-06
Nb92 2.04E-12 4.93E-13 1.02E-10 2.44E-11 5.91E-12 1.22E-09
Nb93m 1.04E-03 5.06E-06 3.47E-05 1.25E-02 6.07E-05 4.17E-04
Nb94 4.12E-05 1.15E-05 5.88E-05 4.94E-04 1.38E-04 7.06E-04
Mo93 4.71E-07 1.24E-09 2.36E-08 5.66E-06 1.49E-08 2.83E-07
Tc97 1.91E-13 6.54E-15 0.00E+00 2.30E-12 7.85E-14 0.00E+00
Tc99 6.77E-04 1.10E-05 7.53E-04 8.13E-03 1.32E-04 9.03E-03
Ru106 6.10E-02 1.59E-02 3.05E-01 7.32E-01 1.90E-01 3.66E+00
Pd107 1.31E-06 1.95E-09 0.00E+00 1.57E-05 2.34E-08 0.00E+00
Ag108m 5.89E-05 1.60E-05 8.42E-05 7.07E-04 1.92E-04 1.01E-03
Ag110m 1.66E-02 7.51E-03 4.14E-02 1.99E-01 9.01E-02 4.97E-01
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Average Package

Maximum Package

Radio Acr';i(;/rity Heat Output A2 per Activity per Heat Output A2 per
Nuclide ID package BET FEE R Package pelane [pEr SRELERE Package
(TBQ) (Watts) (TBQ) (Watts)
Cd109 4.26E-06 7.41E-08 2.13E-06 5.11E-05 8.89E-07 2.56E-05
Cd113m 8.24E-05 2.44E-06 1.65E-04 9.88E-04 2.93E-05 1.98E-03
Sn119m 4.07E-07 5.70E-09 1.36E-08 4.89E-06 6.84E-08 1.63E-07
Snl21im 2.52E-04 5.20E-06 2.80E-04 3.03E-03 6.24E-05 3.36E-03
Sn123 1.14E-06 9.62E-08 1.89E-06 1.36E-05 1.15E-06 2.27E-05
Snl126 4.48E-06 2.01E-06 1.12E-05 5.37E-05 2.41E-05 1.34E-04
Sbh125 2.43E-01 2.06E-02 2.43E-01 2.92E+00 2.47E-01 2.92E+00
Sbh126 6.22E-07 3.10E-07 1.55E-06 7.46E-06 3.72E-06 1.87E-05
Tel25m 2.56E-03 5.80E-05 2.84E-03 3.07E-02 6.96E-04 3.41E-02
Tel27m 6.70E-06 3.38E-07 1.34E-05 8.04E-05 4.05E-06 1.61E-04
1129 8.91E-05 1.11E-06 0.00E+00 1.07E-03 1.34E-05 0.00E+00
Cs134 5.90E-01 1.62E-01 8.43E-01 7.08E+00 1.94E+00 1.01E+01
Cs135 4.95E-06 4.47E-08 4.95E-06 5.94E-05 5.36E-07 5.94E-05
Cs137 8.91E-01 1.16E-01 1.49E+00 1.07E+01 1.39E+00 1.78E+01
Bal33 4.42E-06 3.22E-07 1.47E-06 5.30E-05 3.87E-06 1.77E-05
Lal37 5.01E-09 2.84E-11 8.35E-10 6.01E-08 3.41E-10 1.00E-08
Lal38 7.33E-15 1.50E-15 3.66E-13 8.79E-14 1.79E-14 4.40E-12
Celd4 1.03E-01 2.25E-02 5.17E-01 1.24E+00 2.70E-01 6.21E+00
Pm145 1.68E-08 1.23E-10 1.68E-09 2.01E-07 1.48E-09 2.01E-08
Pm147 2.33E-01 2.31E-03 1.16E-01 2.79E+00 2.77E-02 1.40E+00
Sm147 5.20E-12 1.91E-12 0.00E+00 6.24E-11 2.30E-11 0.00E+00
Sm151 2.91E-03 9.20E-06 2.91E-04 3.49E-02 1.10E-04 3.49E-03
Eul52 4.28E-06 8.73E-07 4.28E-06 5.13E-05 1.05E-05 5.13E-05
Eul54 8.55E-02 2.07E-02 1.43E-01 1.03E+00 2.48E-01 1.71E+00
Eul55 2.40E-02 4.72E-04 7.99E-03 2.88E-01 5.66E-03 9.58E-02
Gdi53 7.17E-07 1.67E-08 7.97E-08 8.61E-06 2.01E-07 9.56E-07
Ho163 3.48E-08 1.11E-11 1.74E-06 4.17E-07 1.34E-10 2.09E-05
Hol1l66m 5.11E-06 1.50E-06 1.02E-05 6.13E-05 1.80E-05 1.23E-04
Tm170 1.88E-06 1.01E-07 3.14E-06 2.26E-05 1.21E-06 3.76E-05
Tml71 1.65E-04 6.87E-07 4.12E-06 1.98E-03 8.24E-06 4.94E-05
Lul74 2.67E-07 7.36E-09 2.96E-08 3.20E-06 8.83E-08 3.55E-07
Lul76 3.32E-14 4.15E-15 1.66E-12 3.98E-13 4.98E-14 1.99E-11
Hf178n 5.92E-06 1.84E-06 2.96E-04 7.10E-05 2.20E-05 3.55E-03
Hf182 6.48E-11 2.95E-12 0.00E+00 7.78E-10 3.54E-11 0.00E+00
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Average Package

Maximum Package

Radio Ac;igrity Heat Output A2 per Activity per Heat Output A2 per
Nuclide ID package ier PREEE Package FEEEEE iEr PEE @R Package
(TBq) (Watts) (TBQq) (Watts)
Pt193 1.16E-07 6.96E-10 2.91E-09 1.39E-06 8.35E-09 3.49E-08
TI204 3.76E-05 7.22E-09 5.37E-05 4.51E-04 8.66E-08 6.44E-04
Pb205 7.80E-13 7.95E-15 0.00E+00 9.36E-12 9.55E-14 0.00E+00
Pb210 1.73E-10 1.20E-11 3.45E-09 2.07E-09 1.44E-10 4.14E-08
Bi208 3.95E-12 1.22E-12 1.97E-10 4.74E-11 1.46E-11 2.37E-09
Bi210m 5.42E-13 5.08E-13 2.71E-11 6.50E-12 6.10E-12 3.25E-10
Po210 2.23E-09 1.93E-09 1.11E-07 2.67E-08 2.31E-08 1.34E-06
Ra223 5.11E-11 2.30E-10 7.29E-09 6.13E-10 2.76E-09 8.75E-08
Ra225 7.83E-08 3.64E-07 1.96E-05 9.40E-07 4.37E-06 2.35E-04
Ra226 5.95E-10 2.58E-09 1.98E-07 7.14E-09 3.09E-08 2.38E-06
Ra228 7.52E-08 1.69E-08 3.76E-06 9.02E-07 2.03E-07 4.51E-05
Ac227 5.11E-11 7.40E-13 5.67E-07 6.13E-10 8.88E-12 6.81E-06
Th227 5.01E-11 4.96E-11 1.00E-08 6.01E-10 5.95E-10 1.20E-07
Th228 1.43E-07 8.63E-07 1.43E-04 1.71E-06 1.04E-05 1.71E-03
Th229 7.83E-08 6.47E-08 1.57E-04 9.40E-07 7.76E-07 1.88E-03
Th230 7.83E-08 5.97E-08 7.83E-05 9.40E-07 7.17E-07 9.40E-04
Th232 9.80E-08 6.42E-08 0.00E+00 1.18E-06 7.71E-07 0.00E+00
Th234 2.25E-07 3.29E-08 7.51E-07 2.70E-06 3.95E-07 9.01E-06
Pa231 1.26E-10 1.04E-10 3.16E-07 1.51E-09 1.25E-09 3.79E-06
Pa233 5.61E-07 3.70E-08 8.01E-07 6.73E-06 4.44E-07 9.61E-06
U232 6.80E-08 5.90E-08 6.80E-05 8.16E-07 7.08E-07 8.16E-04
U233 1.58E-09 1.24E-09 2.63E-07 1.89E-08 1.48E-08 3.15E-06
U234 3.70E-07 2.88E-07 6.16E-05 4.44E-06 3.45E-06 7.39E-04
U235 1.17E-08 9.13E-09 0.00E+00 1.41E-07 1.10E-07 0.00E+00
U236 1.54E-07 1.14E-07 2.57E-05 1.85E-06 1.36E-06 3.09E-04
U238 2.25E-07 1.57E-07 0.00E+00 2.70E-06 1.88E-06 0.00E+00
Np237 5.61E-07 4.84E-07 2.80E-04 6.73E-06 5.81E-06 3.36E-03
Pu236 3.85E-09 3.62E-09 1.28E-06 4.62E-08 4.35E-08 1.54E-05
Pu238 1.45E-04 1.30E-04 1.45E-01 1.74E-03 1.56E-03 1.74E+00
Pu239 1.19E-05 9.96E-06 1.19E-02 1.42E-04 1.20E-04 1.42E-01
Pu240 1.42E-05 1.20E-05 1.42E-02 1.71E-04 1.44E-04 1.71E-01
Pu241 2.79E-03 2.40E-06 4.65E-02 3.35E-02 2.88E-05 5.58E-01
Pu242 1.25E-07 9.97E-08 1.25E-04 1.50E-06 1.20E-06 1.50E-03
Am241 5.73E-05 5.19E-05 5.73E-02 6.88E-04 6.22E-04 6.88E-01
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Average Package

Maximum Package

Radio Acr';i(;/rity Heat Output A2 per Activity per Heat Output A2 per
Nuclide ID package BET FEE R Package pelane [pEr SRELERE Package
(TBQ) (Watts) (TBQ) (Watts)
Am242m 5.51E-07 2.43E-08 5.51E-04 6.62E-06 2.91E-07 6.62E-03
Am243 8.63E-07 8.11E-07 8.63E-04 1.04E-05 9.74E-06 1.04E-02
Cm242 2.95E-04 2.94E-04 2.95E-02 3.54E-03 3.53E-03 3.54E-01
Cm243 9.52E-07 9.37E-07 9.52E-04 1.14E-05 1.12E-05 1.14E-02
Cm244 1.82E-04 1.72E-04 9.11E-02 2.19E-03 2.07E-03 1.09E+00
Cm245 1.18E-06 1.06E-06 1.31E-03 1.42E-05 1.27E-05 1.57E-02
Cm246 3.32E-07 2.91E-07 3.69E-04 3.98E-06 3.50E-06 4.43E-03
Cm248 1.54E-11 5.19E-11 5.15E-08 1.85E-10 6.23E-10 6.18E-07
Cf249 1.62E-10 1.73E-10 2.02E-07 1.94E-09 2.08E-09 2.43E-06
Cf250 9.93E-10 1.00E-09 4.96E-07 1.19E-08 1.20E-08 5.96E-06
Cf251 1.53E-11 1.52E-11 2.19E-08 1.84E-10 1.82E-10 2.63E-07
Cf252 4.17E-10 1.23E-09 1.39E-07 5.00E-09 1.47E-08 1.67E-06
Total 9.17E+00 1.28E+00 9.91E+00 1.10E+02 1.54E+01 1.19E+02
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Table 7: UKABWRO04: Fuel Pool Cooling Clean-up (FPC) Resin - Radionuclide
Inventory Data — Summary

Waste Quantity

Per Package Values

Total Activity (TBQ) Average Maximum
alpha 2.80E-04 3.36E-03
beta/gamma 3.56E+00 4.27E+01

Classification (GBqg/te) Average Maximum
alpha 1.80E+00 2.16E+01
beta/gamma 2.29E+04 2.75E+05

A, content Average Maximum
A, 3.86E+00 4.63E+01
A, per gram (raw) 2.48E-05 2.98E-04
A, per gram (conditioned) 9.37E-07 1.12E-05
LSA criteria N/A N/A

Heat output (W) Average Maximum

5.00E-01 6.00E+00

Soluble radionuclides (TBq) Average Maximum
Sr90 1.62E-02 1.94E-01
Cs134 2.32E-01 2.78E+00
Cs137 3.50E-01 4.20E+00

Radiotoxicity (Sv/yr) 1.28E+03 1.54E+04

Lifetime requirement (years) 234 345

Lifetime requirement (ignoring Co60 and Ni63) 234 343

Fissile conter|1t (9) Average Maximum
U233 1.74E-06 2.09E-05
U235 5.76E-02 6.91E-01
U238 7.12E+00 8.54E+01
Pu239 2.03E-03 2.44E-02
Pu240 6.66E-04 8.00E-03
Pu241 2.88E-04 3.45E-03
Pu242 3.36E-04 4.03E-03

Total Fissile | U233+U235+Pu239+Pu241 5.99E-02 7.19E-01

Total U U233+U235+U238 7.18E+00 8.61E+01

Pu239 eq U233+0.65U235+(Pu239+Pu241) 3.98E-02 4.77E-01
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U235 U235/U-tot 0.80% 0.80%

enrichment

Pu239 Pu239/(Pu239+U-tot) 0.03% 0.03%

separation

Safeguards content (g) Average Maximum

Total Th Th227+Th228+Th229+Th230+Th232+Th234 | 9.50E+00 1.14E+02

Total U U232+U233+U234+U235+U236+U238 7.20E+00 8.64E+01

Total Pu Pu236+Pu238+Pu239+Pu240+Pu241+Pu242 | 3.41E-03 4.10E-02

Dose rates (mSv/hr) Average Maximum
3m from 3 m3 drum 7.47E+00 8.96E+01
1m from SWTC-070 3.23E+00 3.87E+01
Om from SWTC-070 5.42E+00 6.51E+01
1m from SWTC-285 5.94E-04 7.13E-03
Om from SWTC-285 6.97E-04 8.36E-03
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Table 8: UKABWRO04: Fuel Pool Cooling Clean-up (FPC) Resin - Average and

Maximum Package Inventory Data

Average Package

Maximum Package

Radio AC;I(:rlty Out?i&tuper A2 per AEIIL) pES R Owpus A2 per
Nuclide ID package Package Package p?.?gzge per(vlzzct:tl;f;lge Package
(TBQ) (Watts)
H3 2.10E-03 1.91E-06 5.26E-05 2.52E-02 2.30E-05 6.31E-04
BelO 1.62E-05 6.54E-07 2.70E-05 1.94E-04 7.85E-06 3.24E-04
Cl4 4.73E-03 3.75E-05 1.58E-03 5.68E-02 4.50E-04 1.89E-02
CI36 2.29E-06 1.00E-07 3.82E-06 2.75E-05 1.21E-06 4.58E-05
Ar39 4.20E-06 1.47E-07 2.10E-07 5.04E-05 1.76E-06 2.52E-06
Ar42 2.41E-11 7.53E-12 1.21E-09 2.90E-10 9.04E-11 1.45E-08
K40 6.16E-12 6.71E-13 6.84E-12 7.39E-11 8.05E-12 8.21E-11
Cadl 1.15E-07 5.93E-11 0.00E+00 1.39E-06 7.11E-10 0.00E+00
Mn53 1.29E-13 1.08E-16 0.00E+00 1.55E-12 1.29E-15 0.00E+00
Mn54 2.89E-01 3.87E-02 2.89E-01 3.47E+00 4.64E-01 3.47E+00
Fe55 1.51E+00 1.42E-03 3.76E-02 1.81E+01 1.71E-02 4.52E-01
Co60 7.30E-01 3.04E-01 1.82E+00 8.76E+00 3.64E+00 2.19E+01
Ni59 2.10E-04 2.33E-07 0.00E+00 2.51E-03 2.79E-06 0.00E+00
Ni63 3.24E-02 8.88E-05 1.08E-03 3.89E-01 1.07E-03 1.30E-02
Zn65 9.48E-02 8.98E-03 4.74E-02 1.14E+00 1.08E-01 5.69E-01
Se79 1.37E-07 2.23E-09 6.83E-08 1.64E-06 2.67E-08 8.19E-07
Kr81 1.31E-08 3.47E-11 3.26E-10 1.57E-07 4.17E-10 3.92E-09
Kr85 1.22E-03 4.94E-05 1.22E-04 1.46E-02 5.93E-04 1.46E-03
Rb87 1.47E-11 1.85E-13 0.00E+00 1.76E-10 2.22E-12 0.00E+00
Sr90 1.62E-02 2.93E-03 5.40E-02 1.94E-01 3.52E-02 6.48E-01
Zr93 6.56E-06 2.06E-08 0.00E+00 7.87E-05 2.47E-07 0.00E+00
Nb91 7.59E-10 2.09E-12 3.79E-08 9.10E-09 2.51E-11 4.55E-07
Nb92 8.01E-13 1.94E-13 4.00E-11 9.61E-12 2.32E-12 4.80E-10
Nb93m 4.10E-04 1.99E-06 1.37E-05 4.91E-03 2.39E-05 1.64E-04
Nb94 1.62E-05 4.52E-06 2.31E-05 1.94E-04 5.42E-05 2.78E-04
Mo93 1.85E-07 4.89E-10 9.27E-09 2.22E-06 5.87E-09 1.11E-07
Tc97 7.53E-14 2.57E-15 0.00E+00 9.03E-13 3.09E-14 0.00E+00
Tc99 2.66E-04 4.32E-06 2.96E-04 3.20E-03 5.18E-05 3.55E-03
Rul06 2.40E-02 6.24E-03 1.20E-01 2.88E-01 7.48E-02 1.44E+00
Pd107 5.15E-07 7.68E-10 0.00E+00 6.19E-06 9.22E-09 0.00E+00
Ag108m 2.32E-05 6.28E-06 3.31E-05 2.78E-04 7.53E-05 3.97E-04
Agl10m 6.52E-03 2.95E-03 1.63E-02 7.82E-02 3.54E-02 1.96E-01
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Average Package

Maximum Package

Radio Acr:grlty Ou'::)i?tper A2 per B (20 SIEE DL A2 per
Nuclide ID package Package Package pe(l_cl_:llgzg)le per(vl\Dlzf[:tI;e)lge Package
(TBQ) (Watts)
Cd109 1.67E-06 2.91E-08 8.37E-07 2.01E-05 3.50E-07 1.00E-05
Cd113m 3.24E-05 9.59E-07 6.48E-05 3.89E-04 1.15E-05 7.77E-04
Sn119m 1.60E-07 2.24E-09 5.34E-09 1.92E-06 2.69E-08 6.40E-08
Snl21im 9.92E-05 2.04E-06 1.10E-04 1.19E-03 2.45E-05 1.32E-03
Sn123 4.47E-07 3.78E-08 7.45E-07 5.36E-06 4.54E-07 8.94E-06
Snl126 1.76E-06 7.90E-07 4.40E-06 2.11E-05 9.48E-06 5.28E-05
Sbh125 9.56E-02 8.11E-03 9.56E-02 1.15E+00 9.73E-02 1.15E+00
Sbh126 2.44E-07 1.22E-07 6.11E-07 2.93E-06 1.46E-06 7.33E-06
Tel25m 1.00E-03 2.28E-05 1.12E-03 1.21E-02 2.74E-04 1.34E-02
Tel27m 2.64E-06 1.33E-07 5.27E-06 3.16E-05 1.59E-06 6.33E-05
1129 3.50E-05 4.38E-07 0.00E+00 4.20E-04 5.26E-06 0.00E+00
Cs134 2.32E-01 6.36E-02 3.31E-01 2.78E+00 7.63E-01 3.98E+00
Cs135 1.95E-06 1.76E-08 1.95E-06 2.34E-05 2.11E-07 2.34E-05
Cs137 3.50E-01 4.56E-02 5.84E-01 4.20E+00 5.47E-01 7.01E+00
Bal33 1.74E-06 1.27E-07 5.79E-07 2.08E-05 1.52E-06 6.95E-06
Lal37 1.97E-09 1.12E-11 3.28E-10 2.36E-08 1.34E-10 3.94E-09
Lal38 2.88E-15 5.88E-16 1.44E-13 3.46E-14 7.06E-15 1.73E-12
Celd4 3.89E-02 8.44E-03 1.95E-01 4.67E-01 1.01E-01 2.33E+00
Pm145 6.60E-09 4.85E-11 6.60E-10 7.92E-08 5.82E-10 7.92E-09
Pm147 9.16E-02 9.09E-04 4.58E-02 1.10E+00 1.09E-02 5.49E-01
Sm147 2.04E-12 7.52E-13 0.00E+00 2.45E-11 9.03E-12 0.00E+00
Sm151 1.14E-03 3.62E-06 1.14E-04 1.37E-02 4.34E-05 1.37E-03
Eul52 1.68E-06 3.43E-07 1.68E-06 2.02E-05 4.12E-06 2.02E-05
Eul54 3.36E-02 8.14E-03 5.61E-02 4.04E-01 9.77E-02 6.73E-01
Eul55 9.42E-03 1.86E-04 3.14E-03 1.13E-01 2.23E-03 3.77E-02
Gdi53 2.82E-07 6.57E-09 3.13E-08 3.38E-06 7.89E-08 3.76E-07
Ho163 1.37E-08 4.37E-12 6.84E-07 1.64E-07 5.25E-11 8.20E-06
Hol1l66m 2.01E-06 5.88E-07 4.02E-06 2.41E-05 7.06E-06 4.82E-05
Tm170 7.40E-07 3.97E-08 1.23E-06 8.88E-06 4.76E-07 1.48E-05
Tml71 6.48E-05 2.70E-07 1.62E-06 7.77E-04 3.24E-06 1.94E-05
Lul74 1.05E-07 2.89E-09 1.16E-08 1.26E-06 3.47E-08 1.40E-07
Lul76 1.31E-14 1.63E-15 6.53E-13 1.57E-13 1.96E-14 7.83E-12
Hf178n 2.33E-06 7.22E-07 1.16E-04 2.79E-05 8.66E-06 1.40E-03
Hf182 2.55E-11 1.16E-12 0.00E+00 3.06E-10 1.39E-11 0.00E+00
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Average Package

Maximum Package

Radio AC;I(:rlty Out?i&tuper A2 per AEIIL) PES R Oipuls A2 per
Nuclide ID package Package Package p?_lc_:'lgzg)ae per(vlzzftl;?ge Package
(TBQ) (Watts)
Pt193 4.57E-08 2.74E-10 1.14E-09 5.48E-07 3.28E-09 1.37E-08
TI204 1.48E-05 2.84E-09 2.11E-05 1.77E-04 3.41E-08 2.53E-04
Pb205 3.07E-13 3.13E-15 0.00E+00 3.68E-12 3.75E-14 0.00E+00
Pb210 6.79E-11 4.72E-12 1.36E-09 8.14E-10 5.66E-11 1.63E-08
Bi208 1.55E-12 4.78E-13 7.76E-11 1.86E-11 5.74E-12 9.31E-10
Bi210m 2.13E-13 2.00E-13 1.07E-11 2.56E-12 2.40E-12 1.28E-10
Po210 8.75E-10 7.57E-10 4.38E-08 1.05E-08 9.08E-09 5.25E-07
Ra223 2.01E-11 9.05E-11 2.87E-09 2.41E-10 1.09E-09 3.44E-08
Ra225 3.08E-08 1.43E-07 7.70E-06 3.69E-07 1.72E-06 9.24E-05
Ra226 2.34E-10 1.01E-09 7.80E-08 2.81E-09 1.22E-08 9.36E-07
Ra228 2.96E-08 6.65E-09 1.48E-06 3.55E-07 7.98E-08 1.77E-05
Ac227 2.01E-11 2.91E-13 2.23E-07 2.41E-10 3.49E-12 2.68E-06
Th227 1.97E-11 1.95E-11 3.94E-09 2.36E-10 2.34E-10 4.73E-08
Th228 5.62E-08 3.39E-07 5.62E-05 6.74E-07 4.07E-06 6.74E-04
Th229 3.08E-08 2.54E-08 6.16E-05 3.69E-07 3.05E-07 7.39E-04
Th230 3.08E-08 2.35E-08 3.08E-05 3.69E-07 2.82E-07 3.69E-04
Th232 3.85E-08 2.52E-08 0.00E+00 4.63E-07 3.03E-07 0.00E+00
Th234 8.86E-08 1.29E-08 2.95E-07 1.06E-06 1.55E-07 3.54E-06
Pa231 4.96E-11 4.09E-11 1.24E-07 5.96E-10 4.91E-10 1.49E-06
Pa233 2.20E-07 1.46E-08 3.15E-07 2.65E-06 1.75E-07 3.78E-06
U232 2.67E-08 2.32E-08 2.67E-05 3.21E-07 2.78E-07 3.21E-04
U233 6.20E-10 4.87E-10 1.03E-07 7.44E-09 5.84E-09 1.24E-06
U234 1.45E-07 1.13E-07 2.42E-05 1.74E-06 1.36E-06 2.91E-04
U235 4.61E-09 3.59E-09 0.00E+00 5.53E-08 4.31E-08 0.00E+00
U236 6.07E-08 4.47E-08 1.01E-05 7.29E-07 5.36E-07 1.21E-04
U238 8.86E-08 6.15E-08 0.00E+00 1.06E-06 7.39E-07 0.00E+00
Np237 2.20E-07 1.90E-07 1.10E-04 2.65E-06 2.28E-06 1.32E-03
Pu236 1.51E-09 1.42E-09 5.05E-07 1.82E-08 1.71E-08 6.06E-06
Pu238 5.71E-05 5.12E-05 5.71E-02 6.85E-04 6.14E-04 6.85E-01
Pu239 4.67E-06 3.92E-06 4.67E-03 5.60E-05 4.70E-05 5.60E-02
Pu240 5.59E-06 4.71E-06 5.59E-03 6.71E-05 5.65E-05 6.71E-02
Pu241 1.10E-03 9.42E-07 1.83E-02 1.32E-02 1.13E-05 2.19E-01
Pu242 4.91E-08 3.92E-08 4.91E-05 5.90E-07 4.71E-07 5.90E-04
Am241 2.25E-05 2.04E-05 2.25E-02 2.70E-04 2.45E-04 2.70E-01
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Average Package

Maximum Package

Radio Acr:grlty Ou'::)i?tper A2 per B (20 SIEE DL A2 per
Nuclide ID package Package Package pe(l_cr:gzg)]e per(vl\Dlzf[:tI;:;lge Package
(TBQ) (Watts)
Am242m 2.17E-07 9.54E-09 2.17E-04 2.60E-06 1.14E-07 2.60E-03
Am243 3.39E-07 3.19E-07 3.39E-04 4.07E-06 3.83E-06 4.07E-03
Cm242 1.16E-04 1.16E-04 1.16E-02 1.39E-03 1.39E-03 1.39E-01
Cm243 3.74E-07 3.69E-07 3.74E-04 4.49E-06 4.42E-06 4.49E-03
Cm244 7.16E-05 6.78E-05 3.58E-02 8.59E-04 8.13E-04 4.30E-01
Cm245 4.64E-07 4.17E-07 5.16E-04 5.57E-06 5.00E-06 6.19E-03
Cm246 1.31E-07 1.15E-07 1.45E-04 1.57E-06 1.38E-06 1.74E-03
Cm248 6.07E-12 2.04E-11 2.02E-08 7.29E-11 2.45E-10 2.43E-07
Cf249 6.37E-11 6.81E-11 7.96E-08 7.64E-10 8.18E-10 9.55E-07
Cf250 3.90E-10 3.94E-10 1.95E-07 4.69E-09 4.73E-09 2.34E-06
Cf251 6.03E-12 5.97E-12 8.62E-09 7.24E-11 7.17E-11 1.03E-07
Cf252 1.64E-10 4.83E-10 5.46E-08 1.97E-09 5.80E-09 6.55E-07
Total 3.56E+00 5.00E-01 3.86E+00 4.28E+01 6.00E+00 4.63E+01
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Inventory Data — Summary

GDA Assessment Report for UK ABWR

Per Package Values

Total Activity (TBQ) Average Maximum
alpha 3.06E-02 3.67E-01
beta/gamma 1.31E+02 1.58E+03

Classification (GBqg/te) Average Maximum
alpha 1.08E+02 1.30E+03
beta/gamma 4.63E+05 5.56E+06

A, content Average Maximum
A, 1.97E+02 2.36E+03
A, per gram (raw) 6.94E-04 8.33E-03
A, per gram (conditioned) 4.77E-05 5.73E-04
LSA criteria N/A N/A

Heat output (W) Average Maximum

2.00E+01 2.40E+02

Soluble radionuclides (TBQq) Average Maximum
Sro90 1.77E+00 2.13E+01
Cs134 2.54E+01 3.05E+02
Cs137 3.83E+01 4.60E+02

Radiotoxicity (Sv/yr) 6.07E+04 7.29E+05

Lifetime requirement (years) 454 633

Lifetime requirement (ignoring Co60 and Ni63) 444 577

Fissile conter|1t (9) Average Maximum
U233 1.90E-04 2.28E-03
U235 6.30E+00 7.56E+01
U238 7.79E+02 9.35E+03
Pu239 2.23E-01 2.67E+00
Pu240 7.29E-02 8.75E-01
Pu241 3.15E-02 3.78E-01
Pu242 3.67E-02 4.41E-01

Total Fissile | U233+U235+Pu239+Pu241 6.56E+00 7.87E+01

Total U U233+U235+U238 7.85E+02 9.42E+03

Pu239 eq U233+0.65U235+(Pu239+Pu241) 4.35E+00 5.22E+01
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Per Package Values

U235 U235/U-tot 0.80% 0.80%

enrichment

Pu239 Pu239/(Pu239+U-tot) 0.03% 0.03%

separation

Safeguards content (g) Average Maximum

Total Th Th227+Th228+Th229+Th230+Th232+Th234 | 1.04E+03 1.25E+04

Total U U232+U233+U234+U235+U236+U238 7.88E+02 9.46E+03

Total Pu Pu236+Pu238+Pu239+Pu240+Pu241+Pu242 | 3.74E-01 4.48E+00

Dose rates (mSv/hr) Average Maximum
3m from 3 m3 drum 2.76E+02 3.31E+03
1m from SWTC-070 8.16E+01 9.79E+02
Om from SWTC-070 1.31E+02 1.57E+03
1m from SWTC-285 8.93E-03 1.07E-01
Om from SWTC-285 1.05E-02 1.26E-01
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Table 10: UKABWRO05: Post-operational Decontamination (DEC) Resin - Average and
Maximum Package Inventory Data

Average Package

Maximum Package

oo, | "per” | ouputper | paper | AStuyper | HealOunt | pgp
D package Package Package (TBq) (Watts) Package
(TBQ) (Watts)
H3 2.30E-01 2.09E-04 5.75E-03 2.76E+00 2.51E-03 6.90E-02
BelO 1.77E-03 7.16E-05 2.95E-03 2.13E-02 8.59E-04 3.54E-02
Ci4 5.17E-01 4.10E-03 1.72E-01 6.21E+00 4.92E-02 2.07E+00
CI36 2.50E-04 1.10E-05 4.17E-04 3.01E-03 1.32E-04 5.01E-03
Ar39 4.59E-04 1.61E-05 2.30E-05 5.51E-03 1.93E-04 2.76E-04
Ar42 2.64E-09 8.24E-10 1.32E-07 3.17E-08 9.89E-09 1.58E-06
K40 6.74E-10 7.34E-11 7.49E-10 8.08E-09 8.81E-10 8.98E-09
Ca4dl 1.26E-05 6.48E-09 0.00E+00 1.52E-04 7.78E-08 0.00E+00
Mn53 1.41E-11 1.18E-14 0.00E+00 1.70E-10 1.41E-13 0.00E+00
Mn54 8.60E+00 1.15E+00 8.60E+00 1.03E+02 1.38E+01 1.03E+02
Fe55 1.44E+01 1.36E-02 3.61E-01 1.73E+02 1.63E-01 4.33E+00
Co60 7.92E+00 3.30E+00 1.98E+01 9.51E+01 3.95E+01 2.38E+02
Ni59 1.58E-02 1.76E-05 0.00E+00 1.90E-01 2.11E-04 0.00E+00
Ni63 3.54E+00 9.71E-03 1.18E-01 4.25E+01 1.17E-01 1.42E+00
Zn65 3.95E-02 3.74E-03 1.98E-02 4.74E-01 4.49E-02 2.37E-01
Se79 2.42E-05 3.95E-07 1.21E-05 2.91E-04 4.74E-06 1.45E-04
Kr81 1.43E-06 3.80E-09 3.57E-08 1.71E-05 4.56E-08 4.28E-07
Kr85 1.34E-01 5.41E-03 1.34E-02 1.60E+00 6.49E-02 1.60E-01
Rb87 1.60E-09 2.02E-11 0.00E+00 1.92E-08 2.42E-10 0.00E+0Q0
Sro90 1.77E+00 3.21E-01 5.91E+00 2.13E+01 3.85E+00 7.09E+01
Zr93 7.17E-04 2.25E-06 0.00E+00 8.61E-03 2.70E-05 0.00E+00
Nb91 8.30E-08 2.29E-10 4.15E-06 9.96E-07 2.75E-09 4.98E-05
Nb92 8.76E-11 2.12E-11 4.38E-09 1.05E-09 2.54E-10 5.25E-08
Nb93m 4.48E-02 2.18E-04 1.49E-03 5.38E-01 2.61E-03 1.79E-02
Nb94 1.77E-03 4.94E-04 2.53E-03 2.13E-02 5.93E-03 3.04E-02
Mo93 2.56E-04 6.76E-07 1.28E-05 3.07E-03 8.11E-06 1.54E-04
Tc97 8.23E-12 2.82E-13 0.00E+00 9.88E-11 3.38E-12 0.00E+00
Tc99 5.28E-03 8.56E-05 5.87E-03 6.34E-02 1.03E-03 7.04E-02
Ru106 2.62E+00 6.82E-01 1.31E+01 3.15E+01 8.19E+00 1.57E+02
Pd107 5.64E-05 8.40E-08 0.00E+00 6.77E-04 1.01E-06 0.00E+00
Ag108m | 2.53E-03 6.87E-04 3.62E-03 3.04E-02 8.24E-03 4.34E-02
Agl110m | 7.13E-01 3.23E-01 1.78E+00 8.56E+00 3.88E+00 2.14E+01
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Average Package

Maximum Package

NFfJi?iige Acr:grlty Out?i&tuper A2 per Agg\é :ggpeer ;':raltagcuktggé A2 per
D package Package Package (TBq) (Watts) Package
(TBQ) (Watts)
Cd109 1.83E-04 3.19E-06 9.16E-05 2.20E-03 3.83E-05 1.10E-03
Cd113m | 3.54E-03 1.05E-04 7.09E-03 4.25E-02 1.26E-03 8.50E-02
Sn119m | 1.75E-05 2.45E-07 5.84E-07 2.10E-04 2.94E-06 7.01E-06
Snl121im | 1.09E-02 2.24E-04 1.21E-02 1.30E-01 2.68E-03 1.45E-01
Sn123 4.89E-05 4.14E-06 8.15E-05 5.87E-04 4.97E-05 9.78E-04
Snl126 1.93E-04 8.64E-05 4.81E-04 2.31E-03 1.04E-03 5.78E-03
Sbh125 1.05E+01 8.87E-01 1.05E+01 1.26E+02 1.06E+01 1.26E+02
Sbh126 2.67E-05 1.33E-05 6.69E-05 3.21E-04 1.60E-04 8.02E-04
Tel25m | 1.10E-01 2.50E-03 1.22E-01 1.32E+00 2.99E-02 1.47E+00
Tel27m | 2.88E-04 1.45E-05 5.77E-04 3.46E-03 1.74E-04 6.92E-03
1129 3.83E-03 4.79E-05 0.00E+00 4.60E-02 5.75E-04 0.00E+00
Cs134 2.54E+01 6.96E+00 3.63E+01 3.05E+02 8.35E+01 4.35E+02
Cs135 2.13E-04 1.92E-06 2.13E-04 2.56E-03 2.30E-05 2.56E-03
Cs137 3.83E+01 4.98E+00 6.39E+01 4.60E+02 5.98E+01 7.67E+02
Bal33 5.02E-04 3.66E-05 1.67E-04 6.02E-03 4.40E-04 2.01E-03
Lal37 6.80E-07 3.86E-09 1.13E-07 8.16E-06 4.63E-08 1.36E-06
Lal38 3.15E-13 6.43E-14 1.58E-11 3.78E-12 7.72E-13 1.89E-10
Celd4 1.47E+00 3.19E-01 7.34E+00 1.76E+01 3.82E+00 8.81E+01
Pm145 7.22E-07 5.31E-09 7.22E-08 8.67E-06 6.37E-08 8.67E-07
Pm147 1.00E+01 9.95E-02 5.01E+00 1.20E+02 1.19E+00 6.01E+01
Sm147 2.24E-10 8.23E-11 0.00E+00 2.68E-09 9.88E-10 0.00E+00
Sm151 1.25E-01 3.96E-04 1.25E-02 1.50E+00 4.75E-03 1.50E-01
Eul52 1.84E-04 3.75E-05 1.84E-04 2.21E-03 4.50E-04 2.21E-03
Eul54 3.68E+00 8.91E-01 6.13E+00 4.42E+01 1.07E+01 7.36E+01
Eul55 1.03E+00 2.03E-02 3.44E-01 1.24E+01 2.44E-01 4.12E+00
Gdi53 3.09E-05 7.19E-07 3.43E-06 3.70E-04 8.63E-06 4.11E-05
Ho163 1.50E-06 4.79E-10 7.48E-05 1.79E-05 5.74E-09 8.97E-04
Hol66m | 2.20E-04 6.43E-05 4.39E-04 2.64E-03 7.72E-04 5.27E-03
Tm170 8.10E-05 4.34E-06 1.35E-04 9.72E-04 5.21E-05 1.62E-03
Tml71 7.09E-03 2.96E-05 1.77E-04 8.50E-02 3.55E-04 2.13E-03
Lul74 1.15E-05 3.16E-07 1.27E-06 1.38E-04 3.80E-06 1.53E-05
Lul76 1.43E-12 1.79E-13 7.14E-11 1.71E-11 2.14E-12 8.57E-10
Hf178n 2.55E-04 7.89E-05 1.27E-02 3.06E-03 9.47E-04 1.53E-01
Hf182 2.79E-09 1.27E-10 0.00E+00 3.35E-08 1.52E-09 0.00E+00
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Average Package

Maximum Package

focte, | "per” | ouputper | aper | AStyper | HeOUB | pgp
D package Package Package (TBQ) (Watts) Package
(TBQ) (Watts)
Pt193 1.64E-05 9.85E-08 4.11E-07 1.97E-04 1.18E-06 4.93E-06
TI204 1.62E-03 3.10E-07 2.31E-03 1.94E-02 3.73E-06 2.77E-02
Pb205 3.35E-11 3.42E-13 0.00E+00 4.03E-10 4.11E-12 0.00E+00
Pb210 7.42E-09 5.16E-10 1.48E-07 8.91E-08 6.19E-09 1.78E-06
Bi208 1.70E-10 5.23E-11 8.49E-09 2.04E-09 6.27E-10 1.02E-07
Bi210m 2.33E-11 2.19E-11 1.17E-09 2.80E-10 2.62E-10 1.40E-08
Po210 9.57E-08 8.28E-08 4.79E-06 1.15E-06 9.94E-07 5.74E-05
Ra223 2.20E-09 9.90E-09 3.14E-07 2.64E-08 1.19E-07 3.76E-06
Ra225 3.37E-06 1.57E-05 8.42E-04 4.04E-05 1.88E-04 1.01E-02
Ra226 2.56E-08 1.11E-07 8.53E-06 3.07E-07 1.33E-06 1.02E-04
Ra228 3.23E-06 7.28E-07 1.62E-04 3.88E-05 8.73E-06 1.94E-03
Ac227 2.20E-09 3.18E-11 2.44E-05 2.64E-08 3.82E-10 2.93E-04
Th227 2.16E-09 2.13E-09 4.31E-07 2.59E-08 2.56E-08 5.17E-06
Th228 6.14E-06 3.71E-05 6.14E-03 7.37E-05 4.45E-04 7.37E-02
Th229 3.37E-06 2.78E-06 6.74E-03 4.04E-05 3.34E-05 8.08E-02
Th230 3.37E-06 2.57E-06 3.37E-03 4.04E-05 3.08E-05 4.04E-02
Th232 4.22E-06 2.76E-06 0.00E+00 5.06E-05 3.31E-05 0.00E+00
Th234 9.69E-06 1.41E-06 3.23E-05 1.16E-04 1.70E-05 3.87E-04
Pa231 5.43E-09 4.48E-09 1.36E-05 6.52E-08 5.38E-08 1.63E-04
Pa233 2.41E-05 1.59E-06 3.45E-05 2.89E-04 1.91E-05 4.13E-04
U232 2.92E-06 2.54E-06 2.92E-03 3.51E-05 3.05E-05 3.51E-02
U233 6.78E-08 5.32E-08 1.13E-05 8.14E-07 6.39E-07 1.36E-04
U234 1.59E-05 1.24E-05 2.65E-03 1.91E-04 1.48E-04 3.18E-02
U235 5.04E-07 3.93E-07 0.00E+00 6.05E-06 4.71E-06 0.00E+00
U236 6.64E-06 4.89E-06 1.11E-03 7.97E-05 5.87E-05 1.33E-02
U238 9.69E-06 6.73E-06 0.00E+00 1.16E-04 8.08E-05 0.00E+00
Np237 2.41E-05 2.08E-05 1.21E-02 2.89E-04 2.50E-04 1.45E-01
Pu236 1.66E-07 1.56E-07 5.52E-05 1.99E-06 1.87E-06 6.63E-04
Pu238 6.25E-03 5.60E-03 6.25E+00 7.50E-02 6.72E-02 7.50E+01
Pu239 5.11E-04 4.28E-04 5.11E-01 6.13E-03 5.14E-03 6.13E+00
Pu240 6.12E-04 5.15E-04 6.12E-01 7.34E-03 6.18E-03 7.34E+00
Pu241 1.20E-01 1.03E-04 2.00E+00 1.44E+00 1.24E-03 2.40E+01
Pu242 5.38E-06 4.29E-06 5.38E-03 6.45E-05 5.15E-05 6.45E-02
Am241 2.47E-03 2.23E-03 2.47E+00 2.96E-02 2.68E-02 2.96E+01
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Average Package

Maximum Package

NFfJi?iige Acr:grlty Out?ietuper A2 per Agg\é::ggpeer ;':ﬁt:gcuktggé A2 per
D package Package Package (TBq) (Watts) Package
(TBQ) (Watts)
Am242m | 2.37E-05 1.04E-06 2.37E-02 2.85E-04 1.25E-05 2.85E-01
Am243 3.71E-05 3.49E-05 3.71E-02 4.46E-04 4.19E-04 4.46E-01
Cm242 1.27E-02 1.26E-02 1.27E+00 1.52E-01 1.52E-01 1.52E+01
Cm243 4.09E-05 4.03E-05 4.09E-02 4.91E-04 4.84E-04 4.91E-01
Cm244 7.84E-03 7.41E-03 3.92E+00 9.40E-02 8.89E-02 4. 70E+01
Cm245 5.08E-05 4.56E-05 5.64E-02 6.10E-04 5.47E-04 6.77E-01
Cm246 1.43E-05 1.25E-05 1.59E-02 1.71E-04 1.50E-04 1.90E-01
Cm248 6.64E-10 2.23E-09 2.21E-06 7.97E-09 2.68E-08 2.66E-05
Cf249 6.97E-09 7.45E-09 8.71E-06 8.36E-08 8.94E-08 1.04E-04
Cf250 4.27E-08 4.31E-08 2.14E-05 5.13E-07 5.18E-07 2.56E-04
Cf251 6.60E-10 6.54E-10 9.43E-07 7.92E-09 7.84E-09 1.13E-05
Cf252 1.79E-08 5.29E-08 5.97E-06 2.15E-07 6.34E-07 7.17E-05
Total 1.31E+02 2.00E+01 1.97E+02 1.58E+03 2.40E+02 2.36E+03
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Table 11: UKABWRO06 Hafnium Control Rods - Radionuclide Inventory Data -

Summary
Per Package Values
Total Activity (TBQ) Average Maximum
alpha 7.65E-03 1.53E-02
beta/gamma 1.08E+04 2.15E+04
Classification (GBq/te) Average Maximum
alpha 1.97E+00 3.94E+00
beta/gamma 2.77E+06 5.54E+06
A, content Average Maximum
A; 6.02E+04 1.20E+05
A, per gram (raw) 1.55E-02 3.10E-02
A, per gram (conditioned) 7.54E-03 1.51E-02
LSA criteria N/A N/A
Heat output (W) Average Maximum
2.97E+03 5.94E+03
Soluble radionuclides (TBq) Average Maximum
Sro90 8.25E-02 1.65E-01
Cs134 3.89E-01 7.78E-01
Cs137 9.74E-02 1.95E-01
Radiotoxicity (Sv/yr) 4.95E+06 9.90E+06
Lifetime requirement (years) 863 963
Lifetime requirement (ignoring Co60 and Ni63) 214 243
Fissile conte|nt (9) Average Maximum
U233 3.95E-01 7.91E-01
U235 2.18E-01 4.37E-01
U238 2.00E+01 4.01E+01
Pu239 1.32E-01 2.63E-01
Pu240 5.09E-02 1.02E-01
Pu241 2.13E-02 4.26E-02
Pu242 1.09E-02 2.18E-02
Total U233+U235+Pu239+Pu241 7.67E-01 1.53E+00
Fissile
Total U U233+U235+U238 2.07E+01 4.13E+01
Pu239eq | U233+0.65U235+(Pu239+Pu241) 6.90E-01 1.38E+00
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Per Package Values

U235 U235/U-tot 1.06% 1.06%

enrichment

Pu239 Pu239/(Pu239+U-tot) 0.63% 0.63%

separation

Safeguards content (g) Average Maximum

Total Th Th227+Th228+Th229+Th230+Th232+Th234 | 8.69E+00 1.74E+01

Total U U232+U233+U234+U235+U236+U238 2.08E+01 4.16E+01

Total Pu Pu236+Pu238+Pu239+Pu240+Pu241+Pu242 | 2.18E-01 4.37E-01

Dose rates (mSv/hr) Average Maximum
3m from 3 m3 box 3.03E+04 6.06E+04
1m from SWTC-070 1.28E+04 2.57E+04
Om from SWTC-070 1.86E+04 3.72E+04
1m from SWTC-285 2.50E+00 4.99E+00
Om from SWTC-285 2.71E+00 5.43E+00
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Table 12: UKABWRO06: Hafnium Control Rods - Average and Maximum Package
Inventory Data

Average Package

Maximum Package

Niitljiic(i)e Acr:grlty Outl;')i?tper A2 per A;ﬂ‘éggpeer pH:ralthculzggé A2 per
D package Package Package (TBq) (Watts) Package
(TBQ) (Watts)
H3 3.41E+01 3.10E-02 8.52E-01 6.81E+01 6.20E-02 1.70E+00
BelO 2.21E-05 8.91E-07 3.68E-05 4.41E-05 1.78E-06 7.35E-05
Cl4 1.45E+00 1.15E-02 4.84E-01 2.91E+00 2.31E-02 9.69E-01
CI36 1.31E-04 5.76E-06 2.19E-04 2.62E-04 1.15E-05 4.37E-04
Ar39 2.15E-01 7.54E-03 1.08E-02 4.31E-01 1.51E-02 2.15E-02
Ar42 2.33E-06 7.26E-07 1.16E-04 4.65E-06 1.45E-06 2.33E-04
K40 1.80E-07 1.96E-08 2.00E-07 3.60E-07 3.93E-08 4.00E-07
Cadl 2.18E-04 1.12E-07 0.00E+00 4.36E-04 2.24E-07 0.00E+00
Mn53 1.93E-05 1.60E-08 0.00E+00 3.85E-05 3.21E-08 0.00E+00
Mn54 1.32E+01 1.76E+00 1.32E+01 2.63E+01 3.53E+00 2.63E+01
Fe55 2.87E+03 2.71E+00 7.17E+01 5.74E+03 5.42E+00 1.43E+02
Co60 6.47E+03 2.69E+03 1.62E+04 1.29E+04 5.38E+03 3.24E+04
Ni59 3.70E+00 4.11E-03 0.00E+00 7.40E+00 8.21E-03 0.00E+00
Ni63 4.81E+02 1.32E+00 1.60E+01 9.62E+02 2.64E+00 3.21E+01
Zn65 2.00E-01 1.90E-02 1.00E-01 4.01E-01 3.79E-02 2.00E-01
Se79 2.97E-05 4.85E-07 1.49E-05 5.95E-05 9.70E-07 2.97E-05
Kr81 2.92E-05 7.76E-08 7.29E-07 5.84E-05 1.55E-07 1.46E-06
Kr85 7.56E-02 3.06E-03 7.56E-03 1.51E-01 6.12E-03 1.51E-02
Rb87 1.71E-08 2.16E-10 0.00E+00 3.43E-08 4.32E-10 0.00E+00
Sr90 8.25E-02 1.49E-02 2.75E-01 1.65E-01 2.99E-02 5.50E-01
Zr93 2.96E-06 9.29E-09 0.00E+00 5.92E-06 1.86E-08 0.00E+00
Nb91 3.17E-03 8.74E-06 1.58E-01 6.33E-03 1.75E-05 3.17E-01
Nb92 1.32E-07 3.18E-08 6.58E-06 2.63E-07 6.37E-08 1.32E-05
Nb93m 3.49E+00 1.69E-02 1.16E-01 6.97E+00 3.39E-02 2.32E-01
Nb94 4.83E-02 1.35E-02 6.91E-02 9.67E-02 2.70E-02 1.38E-01
Mo93 8.49E-02 2.24E-04 4.25E-03 1.70E-01 4.49E-04 8.49E-03
Tc97 6.37E-09 2.18E-10 0.00E+00 1.27E-08 4.35E-10 0.00E+00
Tc99 9.79E-03 1.59E-04 1.09E-02 1.96E-02 3.17E-04 2.18E-02
Rul06 2.54E-03 6.62E-04 1.27E-02 5.09E-03 1.32E-03 2.54E-02
Pd107 1.70E-07 2.53E-10 0.00E+00 3.40E-07 5.06E-10 0.00E+00
Agl08m | 8.83E-04 2.39E-04 1.26E-03 1.77E-03 4.78E-04 2.52E-03
Agl10m | 1.63E-03 7.36E-04 4.06E-03 3.25E-03 1.47E-03 8.13E-03
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Average Package

Maximum Package

NFfJi?iige Acr:grlty Out?i&tuper A2 per Agg\é :ggpeer ;':raltagcuktggé A2 per
D package Package Package (TBq) (Watts) Package
(TBQ) (Watts)
Cd109 7.72E-03 1.34E-04 3.86E-03 1.54E-02 2.69E-04 7.72E-03
Cd113m | 5.57E-04 1.65E-05 1.11E-03 1.11E-03 3.29E-05 2.23E-03
Sn119m | 7.55E-03 1.06E-04 2.52E-04 1.51E-02 2.11E-04 5.03E-04
Snl21im | 4.87E-03 1.00E-04 5.41E-03 9.74E-03 2.01E-04 1.08E-02
Sn123 3.27E-07 2.77E-08 5.45E-07 6.54E-07 5.53E-08 1.09E-06
Snl126 4.57E-07 2.05E-07 1.14E-06 9.13E-07 4.10E-07 2.28E-06
Sbh125 3.55E-01 3.01E-02 3.55E-01 7.10E-01 6.02E-02 7.10E-01
Sbh126 6.39E-08 3.19E-08 1.60E-07 1.28E-07 6.38E-08 3.20E-07
Tel25m | 8.89E-02 2.02E-03 9.88E-02 1.78E-01 4.04E-03 1.98E-01
Tel27m | 7.70E-09 3.88E-10 1.54E-08 1.54E-08 7.76E-10 3.08E-08
1129 3.75E-08 4.69E-10 0.00E+00 7.50E-08 9.37E-10 0.00E+00
Cs134 3.89E-01 1.07E-01 5.56E-01 7.78E-01 2.13E-01 1.11E+00
Cs135 1.78E-06 1.60E-08 1.78E-06 3.56E-06 3.21E-08 3.56E-06
Cs137 9.74E-02 1.27E-02 1.62E-01 1.95E-01 2.53E-02 3.25E-01
Bal33 3.09E-01 2.26E-02 1.03E-01 6.18E-01 4.51E-02 2.06E-01
Lal37 2.63E-04 1.49E-06 4.38E-05 5.26E-04 2.98E-06 8.76E-05
Lal38 1.59E-11 3.24E-12 7.94E-10 3.18E-11 6.48E-12 1.59E-09
Celd4 2.57E-03 5.59E-04 1.29E-02 5.15E-03 1.12E-03 2.57E-02
Pm145 1.37E-03 1.01E-05 1.37E-04 2.74E-03 2.02E-05 2.74E-04
Pm147 2.91E-02 2.89E-04 1.45E-02 5.82E-02 5.78E-04 2.91E-02
Sm147 4.21E-11 1.55E-11 0.00E+00 8.42E-11 3.10E-11 0.00E+00
Sm151 2.51E-03 7.93E-06 2.51E-04 5.02E-03 1.59E-05 5.02E-04
Eul52 1.26E-05 2.58E-06 1.26E-05 2.53E-05 5.16E-06 2.53E-05
Eul54 2.24E-01 5.41E-02 3.73E-01 4.47E-01 1.08E-01 7.46E-01
Eul55 4.81E-02 9.48E-04 1.60E-02 9.62E-02 1.90E-03 3.21E-02
Gdi53 6.15E-06 1.43E-07 6.83E-07 1.23E-05 2.87E-07 1.37E-06
Ho163 5.58E-06 1.79E-09 2.79E-04 1.12E-05 3.57E-09 5.58E-04
Hol66m | 1.67E-04 4.90E-05 3.34E-04 3.34E-04 9.80E-05 6.69E-04
Tm170 1.82E-04 9.78E-06 3.04E-04 3.65E-04 1.96E-05 6.08E-04
Tml71 2.74E-01 1.14E-03 6.85E-03 5.48E-01 2.29E-03 1.37E-02
Lul74 2.25E-01 6.21E-03 2.50E-02 4.50E-01 1.24E-02 5.00E-02
Lul76 3.43E-08 4.29E-09 1.72E-06 6.86E-08 8.58E-09 3.43E-06
Hf178n 8.77E+02 2.72E+02 4.39E+04 1.75E+03 5.44E+02 8.77E+04
Hf182 2.40E-03 1.09E-04 0.00E+00 4.81E-03 2.19E-04 0.00E+00
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Average Package

Maximum Package

focte, | "per” | ouputper | aper | Actuyper | HeOUB | pgpe
D package Package Package (TBQ) (Watts) Package
(TBQ) (Watts)
Pt193 6.75E-02 4.04E-04 1.69E-03 1.35E-01 8.08E-04 3.37E-03
TI204 4.91E+00 9.44E-04 7.02E+00 9.83E+00 1.89E-03 1.40E+01
Pb205 7.85E-08 8.01E-10 0.00E+00 1.57E-07 1.60E-09 0.00E+00
Pb210 2.65E-08 1.84E-09 5.30E-07 5.30E-08 3.68E-09 1.06E-06
Bi208 4.79E-09 1.47E-09 2.39E-07 9.57E-09 2.95E-09 4.79E-07
Bi210m 6.49E-10 6.09E-10 3.25E-08 1.30E-09 1.22E-09 6.49E-08
Po210 3.87E-08 3.34E-08 1.93E-06 7.73E-08 6.69E-08 3.87E-06
Ra223 5.88E-07 2.65E-06 8.40E-05 1.18E-06 5.30E-06 1.68E-04
Ra225 1.56E-07 7.24E-07 3.89E-05 3.12E-07 1.45E-06 7.79E-05
Ra226 8.00E-11 3.46E-10 2.67E-08 1.60E-10 6.93E-10 5.33E-08
Ra228 2.75E-08 6.19E-09 1.38E-06 5.50E-08 1.24E-08 2.75E-06
Ac227 5.95E-07 8.62E-09 6.61E-03 1.19E-06 1.72E-08 1.32E-02
Th227 5.83E-07 5.76E-07 1.17E-04 1.17E-06 1.15E-06 2.33E-04
Th228 7.27E-04 4.39E-03 7.27E-01 1.45E-03 8.78E-03 1.45E+00
Th229 1.57E-07 1.29E-07 3.13E-04 3.13E-07 2.59E-07 6.26E-04
Th230 1.74E-08 1.33E-08 1.74E-05 3.49E-08 2.66E-08 3.49E-05
Th232 3.53E-08 2.31E-08 0.00E+00 7.05E-08 4.62E-08 0.00E+00
Th234 2.49E-07 3.64E-08 8.31E-07 4.98E-07 7.28E-08 1.66E-06
Pa231 2.24E-06 1.85E-06 5.60E-03 4.48E-06 3.70E-06 1.12E-02
Pa233 2.50E-07 1.65E-08 3.57E-07 4.99E-07 3.30E-08 7.14E-07
U232 7.37E-04 6.39E-04 7.37E-01 1.47E-03 1.28E-03 1.47E+00
U233 1.41E-04 1.11E-04 2.35E-02 2.82E-04 2.21E-04 4.70E-02
U234 1.42E-05 1.10E-05 2.36E-03 2.84E-05 2.21E-05 4.73E-03
U235 1.75E-08 1.36E-08 0.00E+00 3.49E-08 2.72E-08 0.00E+00
U236 2.20E-07 1.62E-07 3.67E-05 4.40E-07 3.24E-07 7.34E-05
U238 2.49E-07 1.73E-07 0.00E+00 4.98E-07 3.46E-07 0.00E+00
Np237 2.50E-07 2.16E-07 1.25E-04 5.00E-07 4.31E-07 2.50E-04
Pu236 9.61E-08 9.04E-08 3.20E-05 1.92E-07 1.81E-07 6.41E-05
Pu238 2.26E-03 2.02E-03 2.26E+00 4.52E-03 4.05E-03 4.52E+00
Pu239 3.02E-04 2.54E-04 3.02E-01 6.04E-04 5.07E-04 6.04E-01
Pu240 4.27E-04 3.60E-04 4.27E-01 8.54E-04 7.19E-04 8.54E-01
Pu241 8.12E-02 6.98E-05 1.35E+00 1.62E-01 1.40E-04 2.71E+00
Pu242 1.60E-06 1.27E-06 1.60E-03 3.19E-06 2.55E-06 3.19E-03
Am241 1.56E-03 1.41E-03 1.56E+00 3.12E-03 2.82E-03 3.12E+00
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Average Package

Maximum Package

NFfJi?iige Acr:grlty Out?ietuper A2 per Agg\é::ggpeer ;':ﬁt:gcuktggé A2 per
D package Package Package (TBq) (Watts) Package
(TBQ) (Watts)
Am242m | 5.67E-06 2.49E-07 5.67E-03 1.13E-05 4.99E-07 1.13E-02
Am243 1.58E-05 1.48E-05 1.58E-02 3.15E-05 2.96E-05 3.15E-02
Cm242 6.17E-06 6.14E-06 6.17E-04 1.23E-05 1.23E-05 1.23E-03
Cm243 1.21E-05 1.19E-05 1.21E-02 2.42E-05 2.38E-05 2.42E-02
Cm244 1.44E-03 1.36E-03 7.20E-01 2.88E-03 2.73E-03 1.44E+00
Cm245 2.19E-07 1.97E-07 2.43E-04 4.38E-07 3.93E-07 4.86E-04
Cm246 3.27E-08 2.87E-08 3.63E-05 6.54E-08 5.74E-08 7.27E-05
Cm248 2.18E-13 7.32E-13 7.26E-10 4.36E-13 1.46E-12 1.45E-09
Cf249 2.59E-12 2.77E-12 3.24E-09 5.18E-12 5.54E-12 6.47E-09
Cf250 1.06E-11 1.07E-11 5.28E-09 2.11E-11 2.13E-11 1.06E-08
Cf251 9.79E-14 9.69E-14 1.40E-10 1.96E-13 1.94E-13 2.80E-10
Cf252 1.77E-12 5.22E-12 5.90E-10 3.54E-12 1.04E-11 1.18E-09
Total 1.08E+04 2.97E+03 6.02E+04 2.15E+04 5.94E+03 1.20E+05
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Table 13: UKABWRO7 Boron Carbide Control Rods - Radionuclide Inventory Data —

Summary
Per Package Values
Total Activity (TBQ) Average Maximum
alpha 2.52E-04 5.04E-04
beta/gamma 2.41E+03 4.82E+03
Classification (GBq/te) Average Maximum
alpha 7.98E-02 1.60E-01
beta/gamma 7.64E+05 1.53E+06
A, content Average Maximum
A; 2.13E+03 4.26E+03
A, per gram (raw) 6.75E-04 1.35E-03
A, per gram (conditioned) 3.05E-04 6.10E-04
LSA criteria N/A N/A
Heat output (W) Average Maximum
3.49E+02 6.98E+02
Soluble radionuclides (TBq) Average Maximum
Sro90 4.02E-03 8.04E-03
Cs134 7.96E-02 1.59E-01
Cs137 3.84E-03 7.69E-03
Radiotoxicity (Sv/yr) 6.51E+05 1.30E+06
Lifetime requirement (years) 511 610
Lifetime requirement (ignoring Co60 and Ni63) 155 170
Fissile conterlt (9) Average Maximum
U233 3.36E-02 6.73E-02
U235 5.04E-03 1.01E-02
U238 3.89E-01 7.78E-01
Pu239 2.56E-03 5.11E-03
Pu240 9.86E-04 1.97E-03
Pu241 4.87E-04 9.73E-04
Pu242 2.12E-04 4.23E-04
Total Fissile | U233+U235+Pu239+Pu241 4.17E-02 8.35E-02
Total U U233+U235+U238 4.28E-01 8.56E-01
Pu239 eq U233+0.65U235+(Pu239+Pu241) 4.00E-02 7.99E-02
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Per Package Values

U235 U235/U-tot 1.18% 1.18%

enrichment

Pu239 Pu239/(Pu239+U-tot) 0.59% 0.59%

separation

Safeguards content (g) Average Maximum

Total Th Th227+Th228+Th229+Th230+Th232+Th234 | 7.40E-01 1.48E+00

Total U U232+U233+U234+U235+U236+U238 4.35E-01 8.69E-01

Total Pu Pu236+Pu238+Pu239+Pu240+Pu241+Pu242 | 4.31E-03 8.63E-03

Dose rates (mSv/hr) Average Maximum
3m from 3 m3 box 3.96E+03 7.92E+03
1m from SWTC-070 1.82E+03 3.64E+03
Om from SWTC-070 2.66E+03 5.31E+03
1m from SWTC-285 3.61E-01 7.22E-01
Om from SWTC-285 3.94E-01 7.87E-01

39




Table 14: UKABWRO7: Boron Carbide Control Rods - Average and Maximum

Package Inventory Data
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Average Package

Maximum Package

Niitljiic(i)e Acr:grlty Outl;')i?tper A2 per A;ﬂ‘éggpeer pH:ralthculzggé A2 per
D package Package Package (TBq) (Watts) Package
(TBQ) (Watts)
H3 1.03E+03 9.34E-01 2.56E+01 2.05E+03 1.87E+00 5.13E+01
BelO 1.59E-05 6.41E-07 2.65E-05 3.17E-05 1.28E-06 5.29E-05
Cl4 7.49E-02 5.94E-04 2.50E-02 1.50E-01 1.19E-03 5.00E-02
CI36 9.76E-05 4.29E-06 1.63E-04 1.95E-04 8.57E-06 3.25E-04
Ar39 1.85E-02 6.48E-04 9.25E-04 3.70E-02 1.30E-03 1.85E-03
Ar42 2.14E-07 6.67E-08 1.07E-05 4.28E-07 1.33E-07 2.14E-05
K40 3.87E-08 4.22E-09 4.30E-08 7.74E-08 8.44E-09 8.60E-08
Cadl 1.40E-04 7.18E-08 0.00E+00 2.80E-04 1.44E-07 0.00E+00
Mn53 1.64E-06 1.37E-09 0.00E+00 3.28E-06 2.73E-09 0.00E+00
Mn54 4.98E+00 6.68E-01 4.98E+00 9.97E+00 1.34E+00 9.97E+00
Fe55 5.04E+02 4.75E-01 1.26E+01 1.01E+03 9.51E-01 2.52E+01
Co60 8.34E+02 3.47E+02 2.08E+03 1.67E+03 6.94E+02 4.17E+03
Ni59 3.15E-01 3.49E-04 0.00E+00 6.29E-01 6.99E-04 0.00E+00
Ni63 4.19E+01 1.15E-01 1.40E+00 8.38E+01 2.30E-01 2.79E+00
Zn65 8.80E-02 8.33E-03 4.40E-02 1.76E-01 1.67E-02 8.80E-02
Se79 2.53E-06 4.12E-08 1.26E-06 5.06E-06 8.24E-08 2.53E-06
Kr81 2.48E-06 6.60E-09 6.21E-08 4.97E-06 1.32E-08 1.24E-07
Kr85 7.58E-03 3.07E-04 7.58E-04 1.52E-02 6.14E-04 1.52E-03
Rb87 1.46E-09 1.84E-11 0.00E+00 2.91E-09 3.67E-11 0.00E+00
Sr90 4.02E-03 7.27E-04 1.34E-02 8.04E-03 1.45E-03 2.68E-02
Zr93 1.50E-07 4.72E-10 0.00E+00 3.00E-07 9.43E-10 0.00E+00
Nb91 2.69E-04 7.43E-07 1.35E-02 5.39E-04 1.49E-06 2.69E-02
Nb92 1.01E-08 2.43E-09 5.03E-07 2.01E-08 4.87E-09 1.01E-06
Nb93m 2.33E-01 1.13E-03 7.76E-03 4.66E-01 2.26E-03 1.55E-02
Nb94 2.79E-03 7.79E-04 3.99E-03 5.58E-03 1.56E-03 7.98E-03
Mo93 7.21E-03 1.90E-05 3.60E-04 1.44E-02 3.80E-05 7.21E-04
Tc97 5.42E-10 1.85E-11 0.00E+00 1.08E-09 3.71E-11 0.00E+00
Tc99 8.29E-04 1.34E-05 9.21E-04 1.66E-03 2.69E-05 1.84E-03
Rul06 2.08E-04 5.42E-05 1.04E-03 4.17E-04 1.08E-04 2.08E-03
Pd107 8.29E-09 1.24E-11 0.00E+00 1.66E-08 2.47E-11 0.00E+00
Agl108m | 7.55E-05 2.05E-05 1.08E-04 1.51E-04 4.09E-05 2.16E-04
Agl10m | 7.04E-04 3.19E-04 1.76E-03 1.41E-03 6.38E-04 3.52E-03
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Average Package

Maximum Package

NFfJi?iige Acr:grlty Out?i&tuper A2 per Agg\é :;t;/gpeer ;':raltagcuktap;é A2 per
D package Package Package (TBq) (Watts) Package
(TBQ) (Watts)
Cd109 2.24E-03 3.90E-05 1.12E-03 4.49E-03 7.81E-05 2.24E-03
Cd113m | 5.47E-05 1.62E-06 1.09E-04 1.09E-04 3.24E-06 2.19E-04
Snl119m | 2.19E-03 3.07E-05 7.31E-05 4.39E-03 6.14E-05 1.46E-04
Snl12im | 3.19E-04 6.57E-06 3.54E-04 6.38E-04 1.31E-05 7.09E-04
Sn123 1.37E-07 1.16E-08 2.28E-07 2.74E-07 2.32E-08 4.57E-07
Snl126 1.72E-08 7.74E-09 4.31E-08 3.45E-08 1.55E-08 8.62E-08
Sbh125 4.65E-02 3.94E-03 4.65E-02 9.30E-02 7.88E-03 9.30E-02
Sbh126 2.41E-09 1.20E-09 6.03E-09 4.83E-09 2.41E-09 1.21E-08
Tel25m | 1.16E-02 2.64E-04 1.29E-02 2.33E-02 5.28E-04 2.59E-02
Tel27m | 2.11E-09 1.06E-10 4.21E-09 4.21E-09 2.12E-10 8.43E-09
1129 1.41E-09 1.76E-11 0.00E+00 2.82E-09 3.52E-11 0.00E+00
Cs134 7.96E-02 2.18E-02 1.14E-01 1.59E-01 4.36E-02 2.27E-01
Cs135 1.27E-07 1.15E-09 1.27E-07 2.54E-07 2.29E-09 2.54E-07
Cs137 3.84E-03 5.00E-04 6.41E-03 7.69E-03 1.00E-03 1.28E-02
Bal33 3.27E-02 2.39E-03 1.09E-02 6.54E-02 4.78E-03 2.18E-02
Lal37 2.24E-05 1.27E-07 3.73E-06 4.47E-05 2.54E-07 7.45E-06
Lal38 1.35E-12 2.76E-13 6.76E-11 2.70E-12 5.51E-13 1.35E-10
Celd4 5.86E-04 1.27E-04 2.93E-03 1.17E-03 2.55E-04 5.86E-03
Pm145 1.33E-04 9.74E-07 1.33E-05 2.65E-04 1.95E-06 2.65E-05
Pm147 3.15E-03 3.12E-05 1.57E-03 6.29E-03 6.25E-05 3.15E-03
Sm147 3.24E-12 1.19E-12 0.00E+00 6.49E-12 2.39E-12 0.00E+00
Sm151 1.99E-04 6.30E-07 1.99E-05 3.99E-04 1.26E-06 3.99E-05
Eul52 1.24E-06 2.54E-07 1.24E-06 2.49E-06 5.07E-07 2.49E-06
Eul54 2.45E-02 5.92E-03 4.08E-02 4.89E-02 1.18E-02 8.15E-02
Eul55 6.30E-03 1.24E-04 2.10E-03 1.26E-02 2.48E-04 4.20E-03
Gdi53 2.71E-06 6.31E-08 3.01E-07 5.42E-06 1.26E-07 6.02E-07
Ho163 4.75E-07 1.52E-10 2.38E-05 9.50E-07 3.04E-10 4.75E-05
Hol66m | 1.43E-05 4.18E-06 2.85E-05 2.85E-05 8.36E-06 5.70E-05
Tm170 1.07E-04 5.73E-06 1.78E-04 2.14E-04 1.15E-05 3.56E-04
Tml71 5.99E-02 2.50E-04 1.50E-03 1.20E-01 4.99E-04 2.99E-03
Lul74 4.54E-05 1.25E-06 5.05E-06 9.09E-05 2.51E-06 1.01E-05
Lul76 2.91E-12 3.63E-13 1.45E-10 5.82E-12 7.27E-13 2.91E-10
Hf178n 3.10E-04 9.60E-05 1.55E-02 6.20E-04 1.92E-04 3.10E-02
Hf182 1.88E-10 8.56E-12 0.00E+00 3.76E-10 1.71E-11 0.00E+00
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Average Package

Maximum Package

focte, | "per” | ouputper | aper | AStyper | HeOUB | pgp
D package Package Package (TBQ) (Watts) Package
(TBQ) (Watts)
Pt193 6.02E-03 3.61E-05 1.51E-04 1.20E-02 7.21E-05 3.01E-04
TI204 7.28E-01 1.40E-04 1.04E+00 1.46E+00 2.79E-04 2.08E+00
Pb205 6.68E-09 6.81E-11 0.00E+00 1.34E-08 1.36E-10 0.00E+00
Pb210 2.51E-09 1.74E-10 5.01E-08 5.01E-09 3.48E-10 1.00E-07
Bi208 4.07E-10 1.25E-10 2.04E-08 8.15E-10 2.51E-10 4.07E-08
Bi210m 5.52E-11 5.18E-11 2.76E-09 1.10E-10 1.04E-10 5.52E-09
Po210 9.23E-09 7.99E-09 4.62E-07 1.85E-08 1.60E-08 9.23E-07
Ra223 3.35E-08 1.51E-07 4.78E-06 6.70E-08 3.02E-07 9.56E-06
Ra225 9.30E-09 4.32E-08 2.32E-06 1.86E-08 8.65E-08 4.65E-06
Ra226 4.57E-12 1.98E-11 1.52E-09 9.15E-12 3.96E-11 3.05E-09
Ra228 2.03E-09 4.57E-10 1.02E-07 4.06E-09 9.14E-10 2.03E-07
Ac227 3.45E-08 5.01E-10 3.84E-04 6.90E-08 1.00E-09 7.67E-04
Th227 3.37E-08 3.33E-08 6.74E-06 6.74E-08 6.66E-08 1.35E-05
Th228 6.00E-05 3.62E-04 6.00E-02 1.20E-04 7.25E-04 1.20E-01
Th229 9.36E-09 7.73E-09 1.87E-05 1.87E-08 1.55E-08 3.74E-05
Th230 1.44E-09 1.10E-09 1.44E-06 2.88E-09 2.20E-09 2.88E-06
Th232 3.00E-09 1.97E-09 0.00E+00 6.00E-09 3.93E-09 0.00E+00
Th234 4.84E-09 7.06E-10 1.61E-08 9.68E-09 1.41E-09 3.23E-08
Pa231 1.91E-07 1.57E-07 4.77E-04 3.81E-07 3.15E-07 9.53E-04
Pa233 4.95E-09 3.26E-10 7.07E-09 9.89E-09 6.53E-10 1.41E-08
U232 6.49E-05 5.63E-05 6.49E-02 1.30E-04 1.13E-04 1.30E-01
U233 1.20E-05 9.41E-06 2.00E-03 2.40E-05 1.88E-05 4.00E-03
U234 1.14E-06 8.88E-07 1.90E-04 2.28E-06 1.78E-06 3.81E-04
U235 4.03E-10 3.14E-10 0.00E+00 8.05E-10 6.27E-10 0.00E+00
U236 4.47E-09 3.29E-09 7.45E-07 8.94E-09 6.58E-09 1.49E-06
U238 4.84E-09 3.36E-09 0.00E+00 9.68E-09 6.73E-09 0.00E+00
Np237 4.95E-09 4.27E-09 2.47E-06 9.89E-09 8.54E-09 4.95E-06
Pu236 3.75E-09 3.53E-09 1.25E-06 7.51E-09 7.05E-09 2.50E-06
Pu238 4.56E-05 4.09E-05 4.56E-02 9.12E-05 8.17E-05 9.12E-02
Pu239 5.87E-06 4.92E-06 5.87E-03 1.17E-05 9.84E-06 1.17E-02
Pu240 8.28E-06 6.97E-06 8.28E-03 1.66E-05 1.39E-05 1.66E-02
Pu241 1.85E-03 1.59E-06 3.09E-02 3.71E-03 3.19E-06 6.18E-02
Pu242 3.10E-08 2.47E-08 3.10E-05 6.19E-08 4.94E-08 6.19E-05
Am241 2.12E-05 1.92E-05 2.12E-02 4.24E-05 3.84E-05 4.24E-02
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Average Package

Maximum Package

NFfJi?iige Acr:grlty Out?ietuper A2 per Agg\é::ggpeer ;':ﬁt:gcuktggé A2 per
D package Package Package (TBq) (Watts) Package
(TBQ) (Watts)
Am242m | 1.12E-07 4.93E-09 1.12E-04 2.24E-07 9.85E-09 2.24E-04
Am243 3.06E-07 2.88E-07 3.06E-04 6.12E-07 5.76E-07 6.12E-04
Cm242 2.76E-07 2.74E-07 2.76E-05 5.52E-07 5.49E-07 5.52E-05
Cm243 2.54E-07 2.50E-07 2.54E-04 5.08E-07 5.00E-07 5.08E-04
Cm244 3.18E-05 3.01E-05 1.59E-02 6.37E-05 6.03E-05 3.18E-02
Cm245 4.25E-09 3.82E-09 4.72E-06 8.50E-09 7.63E-09 9.44E-06
Cm246 6.35E-10 5.58E-10 7.06E-07 1.27E-09 1.12E-09 1.41E-06
Cm248 4.23E-15 1.42E-14 1.41E-11 8.46E-15 2.84E-14 2.82E-11
Cf249 5.01E-14 5.36E-14 6.27E-11 1.00E-13 1.07E-13 1.25E-10
Cf250 2.45E-13 2.48E-13 1.23E-10 4.90E-13 4.95E-13 2.45E-10
Cf251 1.90E-15 1.89E-15 2.72E-12 3.81E-15 3.77E-15 5.44E-12
Cf252 7.22E-14 2.13E-13 2.41E-11 1.44E-13 4.26E-13 4.82E-11
Total 2.41E+03 3.49E+02 2.13E+03 4.82E+03 6.98E+02 4.26E+03
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Per Package Values

Total Activity (TBQ) Average Maximum
alpha 9.00E-03 2.38E-02
beta/gamma 1.42E+04 9.90E+04

Classification (GBq/te) Average Maximum
alpha 1.19E+00 3.14E+00
beta/gamma 1.87E+06 1.30E+07

A, content Average Maximum
A, 2.00E+04 1.43E+05
A, per gram (raw) 2.64E-03 1.88E-02
A, per gram (conditioned) 1.88E-03 1.34E-02
LSA criteria N/A N/A

Heat output (W) Average Maximum

3.30E+03 2.35E+04

Soluble radionuclides (TBq) Average Maximum
Sr90 8.94E-02 3.10E-01
Cs134 8.66E-01 6.98E+00
Cs137 8.71E-02 2.97E-01

Radiotoxicity (Sv/yr) 6.08E+06 4.35E+07

Lifetime requirement (years) 1005 1196

Lifetime requirement (ignoring Co60 and Ni63) 211 264

Fissile conterlt (9) Average Maximum
U233 1.25E+00 2.80E+00
U235 1.87E-01 4.19E-01
U238 1.44E+01 3.24E+01
Pu239 9.46E-02 2.13E-01
Pu240 3.66E-02 8.22E-02
Pu241 7.58E-03 3.54E-02
Pu242 7.84E-03 1.76E-02

Total Fissile | U233+U235+Pu239+Pu241 1.53E+00 3.47E+00

Total U U233+U235+U238 1.58E+01 3.56E+01

Pu239 eq U233+0.65U235+(Pu239+Pu241) 1.47E+00 3.32E+00

U235 U235/U-tot 1.18% 1.18%
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Per Package Values

enrichment

Pu239

separation Pu239/(Pu239+U-tot) 0.59% 0.59%

Safeguards content (g) Average Maximum

Total Th Th227+Th228+Th229+Th230+Th232+Th234 | 2.74E+01 6.16E+01

Total U U232+U233+U234+U235+U236+U238 1.61E+01 3.62E+01

Total Pu Pu236+Pu238+Pu239+Pu240+Pu241+Pu242 | 1.49E-01 3.54E-01

Dose rates (mSv/hr) Average Maximum
3m from 3 m?3 box 2.25E+04 1.60E+05
1m from SWTC-070 1.05E+04 7.44E+04
Om from SWTC-070 1.48E+04 1.05E+05
1m from SWTC-285 2.02E+00 1.44E+01
Om from SWTC-285 2.17E+00 1.54E+01
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Table 16: UKABWRO08: Mixed Metal ILW - Average and Maximum Package Inventory

Data
Average Package Maximum Package
fodie | "per” | ouputper | azper | AClBSr | Hetousu | pg
D package Package Package (TBQ) (Watts) Package
(TBQ) (Watts)

H3 4.97E+01 4.52E-02 1.24E+00 2.50E+02 2.27E-01 6.25E+00
Bel0 6.94E-05 2.80E-06 1.16E-04 1.56E-04 6.30E-06 2.60E-04
Ci4 4.51E+00 3.58E-02 1.50E+00 1.02E+01 8.09E-02 3.40E+00
CI36 4.13E-04 1.82E-05 6.89E-04 9.30E-04 4.08E-05 1.55E-03
Ar39 6.43E-01 2.25E-02 3.22E-02 1.53E+00 5.34E-02 7.63E-02
Ar42 5.00E-06 1.56E-06 2.50E-04 1.65E-05 5.16E-06 8.27E-04
K40 5.67E-07 6.18E-08 6.30E-07 1.28E-06 1.39E-07 1.42E-06
Ca4dl 6.88E-04 3.53E-07 0.00E+00 1.55E-03 7.93E-07 0.00E+00
Mn53 6.07E-05 5.05E-08 0.00E+00 1.36E-04 1.14E-07 0.00E+00
Mn54 2.45E+02 3.29E+01 2.45E+02 1.98E+03 2.66E+02 1.98E+03
Fe55 4.70E+03 4.44E+00 1.17E+02 3.74E+04 3.53E+01 9.34E+02
Co60 7.84E+03 3.26E+03 1.96E+04 5.57E+04 2.32E+04 1.39E+05
Ni59 1.16E+01 1.29E-02 0.00E+00 2.62E+01 2.91E-02 0.00E+0Q0
Ni63 1.31E+03 3.60E+00 4.38E+01 3.41E+03 9.33E+00 1.14E+02
Zn65 9.97E+00 9.44E-01 4.99E+00 8.05E+01 7.62E+00 4.03E+01
Se79 9.36E-05 1.53E-06 4.68E-05 2.11E-04 3.43E-06 1.05E-04
Kr81 9.19E-05 2.44E-07 2.30E-06 2.07E-04 5.50E-07 5.17E-06
Kr85 9.95E-02 4.03E-03 9.95E-03 5.35E-01 2.17E-02 5.35E-02
Rb87 5.39E-08 6.80E-10 0.00E+00 1.21E-07 1.53E-09 0.00E+00
Sr90 8.94E-02 1.62E-02 2.98E-01 3.10E-01 5.61E-02 1.03E+00
Zr93 5.56E-06 1.75E-08 0.00E+00 1.25E-05 3.93E-08 0.00E+00
Nb91 9.73E-03 2.68E-05 4.86E-01 2.23E-02 6.17E-05 1.12E+00
Nb92 3.72E-07 9.01E-08 1.86E-05 8.37E-07 2.03E-07 4.19E-05
Nb93m 3.99E+00 1.94E-02 1.33E-01 1.72E+01 8.35E-02 5.73E-01
Nb94 1.03E-01 2.88E-02 1.48E-01 2.33E-01 6.50E-02 3.33E-01
Mo93 2.65E-01 7.00E-04 1.33E-02 5.99E-01 1.58E-03 3.00E-02
Tc97 2.01E-08 6.86E-10 0.00E+00 4.51E-08 1.54E-09 0.00E+00
Tc99 3.07E-02 4.97E-04 3.41E-02 6.90E-02 1.12E-03 7.67E-02
Ru106 6.63E-03 1.72E-03 3.32E-02 5.36E-02 1.39E-02 2.68E-01
Pd107 3.07E-07 4.58E-10 0.00E+00 6.91E-07 1.03E-09 0.00E+00
Agl08m | 2.69E-03 7.28E-04 3.84E-03 6.25E-03 1.69E-03 8.93E-03
Agl10m | 7.32E-02 3.32E-02 1.83E-01 5.91E-01 2.68E-01 1.48E+00
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Average Package

Maximum Package

N?Ja::(ljiige AC[;I(;/rlty Out?i&tuper A2 per Agt&il\é:(tggpeer pH:ralggculzggtta A2 per
D package Package Package (TBq) (Watts) Package
(TBQ) (Watts)
Cd109 4.46E-02 7.75E-04 2.23E-02 3.60E-01 6.27E-03 1.80E-01
Cd113m | 8.27E-04 2.45E-05 1.65E-03 3.96E-03 1.17E-04 7.91E-03
Sn119m | 1.31E-01 1.84E-03 4.37E-03 1.06E+00 1.48E-02 3.53E-02
Snl121im | 8.84E-03 1.82E-04 9.83E-03 2.54E-02 5.24E-04 2.82E-02
Sn123 5.54E-04 4.69E-05 9.23E-04 4.46E-03 3.78E-04 7.44E-03
Snl26 6.38E-07 2.87E-07 1.60E-06 1.44E-06 6.44E-07 3.59E-06
Sb125 4.33E-01 3.67E-02 4.33E-01 3.44E+00 2.92E-01 3.44E+00
Sb126 8.95E-08 4.46E-08 2.24E-07 2.02E-07 1.01E-07 5.05E-07
Tel25m | 1.08E-01 2.46E-03 1.20E-01 8.61E-01 1.96E-02 9.57E-01
Tel27m | 3.57E-05 1.80E-06 7.15E-05 2.88E-04 1.45E-05 5.76E-04
1129 5.22E-08 6.53E-10 0.00E+00 1.17E-07 1.47E-09 0.00E+00
Cs134 8.66E-01 2.37E-01 1.24E+00 6.98E+00 1.91E+00 9.98E+00
Cs135 4.70E-06 4.24E-08 4.70E-06 1.06E-05 9.54E-08 1.06E-05
Cs137 8.71E-02 1.13E-02 1.45E-01 2.97E-01 3.86E-02 4.95E-01
Bal33 4.26E-01 3.11E-02 1.42E-01 2.31E+00 1.68E-01 7.68E-01
Lal37 8.28E-04 4.69E-06 1.38E-04 1.86E-03 1.06E-05 3.10E-04
Lal38 5.00E-11 1.02E-11 2.50E-09 1.12E-10 2.29E-11 5.62E-09
Celdd 3.84E-02 8.33E-03 1.92E-01 3.10E-01 6.73E-02 1.55E+00
Pm145 2.30E-03 1.69E-05 2.30E-04 9.57E-03 7.04E-05 9.57E-04
Pm147 2.98E-02 2.96E-04 1.49E-02 2.38E-01 2.36E-03 1.19E-01
Smi147 1.22E-10 4.50E-11 0.00E+00 2.71E-10 9.96E-11 0.00E+00
Smi151 6.16E-03 1.95E-05 6.16E-04 1.62E-02 5.11E-05 1.62E-03
Eul52 1.87E-05 3.81E-06 1.87E-05 8.98E-05 1.83E-05 8.98E-05
Eul54 2.84E-01 6.87E-02 4.73E-01 1.69E+00 4.08E-01 2.81E+00
Eul55 5.79E-02 1.14E-03 1.93E-02 4.21E-01 8.29E-03 1.40E-01
Gd153 3.26E-04 7.60E-06 3.63E-05 2.63E-03 6.14E-05 2.93E-04
Ho163 1.75E-05 5.61E-09 8.76E-04 3.95E-05 1.27E-08 1.98E-03
Hol66m | 5.20E-04 1.52E-04 1.04E-03 1.18E-03 3.47E-04 2.37E-03
Tm170 4.48E-01 2.40E-02 7.46E-01 3.61E+00 1.93E-01 6.02E+00
Tml71 6.92E-01 2.89E-03 1.73E-02 5.59E+00 2.33E-02 1.40E-01
Lul74 4.02E-04 1.11E-05 4.47E-05 3.11E-03 8.57E-05 3.45E-04
Lul76 1.08E-10 1.35E-11 5.38E-09 2.42E-10 3.03E-11 1.21E-08
Hf178n 7.10E-03 2.20E-03 3.55E-01 2.40E-02 7.44E-03 1.20E+00
Hf182 6.96E-09 3.17E-10 0.00E+00 1.57E-08 7.12E-10 0.00E+00
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Average Package

Maximum Package

focie, | “per” | ouputper | azper | ACUBST | HEHLOUDM | pg e
D package Package Package (TBq) (Watts) Package
(TBQ) (Watts)
Pt193 1.63E-01 9.75E-04 4.07E-03 4.78E-01 2.87E-03 1.20E-02
TI204 6.47E+00 1.24E-03 9.24E+00 4.95E+01 9.51E-03 7.07E+01
Pb205 2.47E-07 2.52E-09 0.00E+00 5.56E-07 5.67E-09 0.00E+00
Pb210 4.98E-08 3.46E-09 9.96E-07 1.90E-07 1.32E-08 3.79E-06
Bi208 1.51E-08 4.64E-09 7.54E-07 3.39E-08 1.04E-08 1.70E-06
Bi210m 2.04E-09 1.92E-09 1.02E-07 4.60E-09 4.31E-09 2.30E-07
Po210 1.62E-05 1.40E-05 8.12E-04 1.31E-04 1.13E-04 6.54E-03
Ra223 4.02E-06 1.81E-05 5.74E-04 8.04E-06 3.62E-05 1.15E-03
Ra225 1.38E-06 6.42E-06 3.45E-04 2.76E-06 1.28E-05 6.91E-04
Ra226 8.13E-10 3.52E-09 2.71E-07 1.63E-09 7.04E-09 5.42E-07
Ra228 1.02E-07 2.29E-08 5.09E-06 2.03E-07 4.58E-08 1.02E-05
Ac227 4.01E-06 5.82E-08 4.46E-02 8.02E-06 1.16E-07 8.92E-02
Th227 3.96E-06 3.92E-06 7.93E-04 7.93E-06 7.84E-06 1.59E-03
Th228 1.88E-03 1.14E-02 1.88E+00 4.74E-03 2.86E-02 4.74E+00
Th229 1.38E-06 1.14E-06 2.77E-03 2.77E-06 2.29E-06 5.54E-03
Th230 6.30E-08 4.81E-08 6.30E-05 1.26E-07 9.61E-08 1.26E-04
Th232 1.11E-07 7.28E-08 0.00E+00 2.50E-07 1.64E-07 0.00E+00
Th234 1.79E-07 2.62E-08 5.97E-07 4.03E-07 5.88E-08 1.34E-06
Pa231 7.05E-06 5.82E-06 1.76E-02 1.59E-05 1.31E-05 3.97E-02
Pa233 2.14E-05 1.41E-06 3.06E-05 1.71E-04 1.13E-05 2.45E-04
U232 1.91E-03 1.65E-03 1.91E+00 5.22E-03 4.53E-03 5.22E+00
U233 4.44E-04 3.49E-04 7.40E-02 9.98E-04 7.84E-04 1.66E-01
U234 4.24E-05 3.30E-05 7.06E-03 9.51E-05 7.40E-05 1.58E-02
U235 1.49E-08 1.16E-08 0.00E+00 3.35E-08 2.61E-08 0.00E+00
U236 1.66E-07 1.22E-07 2.76E-05 3.72E-07 2.74E-07 6.20E-05
U238 1.79E-07 1.25E-07 0.00E+00 4.03E-07 2.80E-07 0.00E+00
Np237 1.99E-07 1.71E-07 9.93E-05 4.16E-07 3.59E-07 2.08E-04
Pu236 3.44E-08 3.24E-08 1.15E-05 2.72E-07 2.56E-07 9.08E-05
Pu238 1.40E-03 1.26E-03 1.40E+00 3.69E-03 3.30E-03 3.69E+00
Pu239 2.17E-04 1.82E-04 2.17E-01 4.88E-04 4.10E-04 4.88E-01
Pu240 3.08E-04 2.59E-04 3.08E-01 6.90E-04 5.81E-04 6.90E-01
Pu241 2.89E-02 2.48E-05 4.82E-01 1.35E-01 1.16E-04 2.25E+00
Pu242 1.15E-06 9.15E-07 1.15E-03 2.58E-06 2.06E-06 2.58E-03
Am241 2.03E-03 1.84E-03 2.03E+00 4.07E-03 3.68E-03 4.07E+00
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Average Package

Maximum Package

N?Ja::(ljiige Acgglrlty Out?ietuper A2 per Agt&il\é:(tggpeer pH:ralggculzggtta A2 per
D package Package Package (TBq) (Watts) Package
(TBQ) (Watts)
Am242m | 3.68E-06 1.62E-07 3.68E-03 9.16E-06 4.03E-07 9.16E-03
Am243 1.13E-05 1.06E-05 1.13E-02 2.55E-05 2.40E-05 2.55E-02
Cm242 1.54E-04 1.54E-04 1.54E-02 1.23E-03 1.22E-03 1.23E-01
Cm243 5.74E-06 5.65E-06 5.74E-03 1.96E-05 1.93E-05 1.96E-02
Cm244 5.64E-04 5.34E-04 2.82E-01 2.37E-03 2.24E-03 1.18E+00
Cm245 1.57E-07 1.41E-07 1.74E-04 3.54E-07 3.18E-07 3.93E-04
Cm246 2.34E-08 2.06E-08 2.60E-05 5.29E-08 4.64E-08 5.87E-05
Cm248 1.38E-07 4.62E-07 4.59E-04 1.10E-06 3.70E-06 3.67E-03
Cf249 1.76E-12 1.89E-12 2.20E-09 3.97E-12 4.25E-12 4.97E-09
Cf250 3.61E-12 3.65E-12 1.81E-09 1.77E-11 1.78E-11 8.83E-09
Cf251 6.92E-14 6.85E-14 9.89E-11 1.58E-13 1.57E-13 2.26E-10
Cf252 2.11E-09 6.22E-09 7.03E-07 1.69E-08 4.98E-08 5.62E-06
Total 1.42E+04 3.30E+03 2.00E+04 9.90E+04 2.35E+04 1.43E+05
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Data — Summary

GDA Assessment Report for UK ABWR

Reactor Pressure Vessel Internals - Radionuclide Inventory

Per Package Values

Total Activity (TBQ) Average Maximum
alpha 4.72E-03 2.36E-02
beta/gamma 3.33E+03 1.67E+04

Classification (GBq/te) Average Maximum
alpha 1.58E+00 7.92E+00
beta/gamma 1.12E+06 5.59E+06

A, content Average Maximum
A, 1.83E+02 9.14E+02
A, per gram (raw) 6.13E-05 3.07E-04
A, per gram (conditioned) 2.58E-05 1.29E-04
LSA criteria N/A N/A

Heat output (W) Average Maximum

2.04E+01 1.02E+02

Soluble radionuclides (TBq) Average Maximum
Sro0 1.13E-02 5.67E-02
Cs134 1.04E-06 5.21E-06
Cs137 1.65E-02 8.27E-02

Radiotoxicity (Sv/yr) 2.28E+04 1.14E+05

Lifetime requirement (years) 0 0

Lifetime requirement (ignoring Co60 and Ni63) 0 0

Fissile content (g) Average Maximum
U233 4.12E-02 2.06E-01
U235 2.40E-03 1.20E-02
U238 5.42E+00 2.71E+01
Pu239 1.86E-02 9.28E-02
Pu240 3.22E-02 1.61E-01
Pu241 9.56E-04 4.78E-03
Pu242 2.80E-02 1.40E-01

Total Fissile U233+U235+Pu239+Pu241 6.32E-02 3.16E-01

Total U U233+U235+U238 5.46E+00 2.73E+01

Pu239 eq U233+0.65U235+(Pu239+Pu241) 6.23E-02 3.12E-01

U235 enrichment U235/U-tot 0.04% 0.04%

Pu239 separation Pu239/(Pu239+U-tot) 0.34% 0.34%
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Per Package Values

Safeguards content (g) Average Maximum
Total Th Th227+Th228+Th229+Th230+Th232+Th234 2.67E+00 1.33E+01
Total U U232+U233+U234+U235+U236+U238 5.48E+00 2.74E+01
Total Pu Pu236+Pu238+Pu239+Pu240+Pu241+Pu242 8.16E-02 4.08E-01
Dose rates (mSv/hr) Average Maximum
3m from 3 m3 box 1.28E+02 6.39E+02
1m from SWTC-285 1.17E-02 5.84E-02
Om from SWTC-285 1.27E-02 6.36E-02
1m from SWTC-070 5.88E+01 2.94E+02
Om from SWTC-070 8.58E+01 4.29E+02
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Table 18: UKABWRO09: Reactor Pressure Vessel Internals - Average and Maximum
Package Inventory Data

Average Package

Maximum Package

Radio Activity per Ou':?aiatltper A2 per Activity per Heat Output A2 per
nuclide ke Package Package FEEEEE iEr PEE @R Package
(TBQ) (Watts) (TBQq) (Watts)
H3 8.14E-01 7.44E-04 2.03E-02 4.07E+00 3.72E-03 1.02E-01
BelO 1.57E-05 6.36E-07 2.62E-05 7.87E-05 3.18E-06 1.31E-04
Ci4 4.72E+00 3.74E-02 1.57E+00 2.36E+01 1.87E-01 7.87E+00
CI36 3.91E-04 1.54E-05 6.51E-04 1.95E-03 7.70E-05 3.25E-03
Ar39 2.17E-03 7.62E-05 1.09E-04 1.09E-02 3.81E-04 5.43E-04
Ar42 2.01E-07 7.50E-09 1.00E-05 1.00E-06 3.75E-08 5.02E-05
K40 5.32E-08 5.79E-09 5.91E-08 2.66E-07 2.89E-08 2.95E-07
Ca4dl 5.22E-04 2.74E-07 0.00E+00 2.61E-03 1.37E-06 0.00E+00
Mn53 2.71E-06 2.35E-09 0.00E+00 1.35E-05 1.18E-08 0.00E+00
Mn54 1.86E-12 2.51E-13 1.86E-12 9.32E-12 1.25E-12 9.32E-12
Fe55 7.99E-01 7.54E-04 2.00E-02 4.00E+00 3.77E-03 9.99E-02
Co60 2.72E+01 1.13E+01 6.81E+01 1.36E+02 5.67E+01 3.40E+02
Ni59 3.19E+01 3.66E-02 0.00E+00 1.59E+02 1.83E-01 0.00E+00
Ni63 3.27E+03 8.97E+00 1.09E+02 1.63E+04 4.49E+01 5.45E+02
Zn65 2.91E-17 2.75E-18 1.46E-17 1.46E-16 1.38E-17 7.29E-17
Se79 4.78E-04 4.02E-06 2.39E-04 2.39E-03 2.01E-05 1.19E-03
Kr81 2.76E-05 5.63E-08 6.89E-07 1.38E-04 2.82E-07 3.45E-06
Kr85 4.45E-04 1.80E-05 4.45E-05 2.23E-03 9.02E-05 2.23E-04
Rb87 2.67E-08 3.36E-10 0.00E+00 1.33E-07 1.68E-09 0.00E+00
Sro90 1.13E-02 3.56E-04 3.78E-02 5.67E-02 1.78E-03 1.89E-01
Zr93 6.86E-06 2.10E-08 0.00E+00 3.43E-05 1.05E-07 0.00E+00
Nb91 9.39E-03 2.77E-05 4.69E-01 4.69E-02 1.39E-04 2.35E+00
Nb92 4.30E-07 1.04E-07 2.15E-05 2.15E-06 5.21E-07 1.08E-04
Nb93m 6.60E-01 3.27E-03 2.20E-02 3.30E+00 1.63E-02 1.10E-01
Nb94 1.95E-02 5.44E-03 2.79E-02 9.76E-02 2.72E-02 1.39E-01
Mo93 7.43E-01 1.97E-03 3.71E-02 3.71E+00 9.87E-03 1.86E-01
Tc97 4.29E-10 1.19E-12 0.00E+00 2.15E-09 5.96E-12 0.00E+00
Tc99 7.10E-02 1.15E-03 7.89E-02 3.55E-01 5.74E-03 3.94E-01
Ru106 1.82E-12 2.93E-15 9.10E-12 9.10E-12 1.46E-14 4.55E-11
Pd107 1.70E-07 2.56E-10 0.00E+00 8.49E-07 1.28E-09 0.00E+00
Ag108m 2.15E-03 5.66E-04 3.07E-03 1.07E-02 2.83E-03 1.53E-02
Agll0m | 3.51E-19 1.59E-19 | 8.78E-19 1.76E-18 7 96E-19 4.39E-18
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Average Package

Maximum Package

Radio Activity per Out?i&tuper A2 per Activity per Heat Output A2 per
nuclide ke Package Package pelane [pEr SRELERE Package
(TBQ) (Watts) (TBQ) (Watts)
Cd109 2.22E-11 7.43E-14 1.11E-11 1.11E-10 3.71E-13 5.56E-11
Cd113m | 1.17E-04 3.43E-06 2.34E-04 5.85E-04 1.72E-05 1.17E-03
Sn119m | 6.89E-17 9.89E-19 2.30E-18 3.44E-16 4.95E-18 1.15E-17
Sni2im | 1.46E-03 9.46E-06 1.62E-03 7 30E-03 4.73E-05 8.11E-03
Sn123 1.52E-33 1.29E-34 2.54E-33 7 61E-33 6.43E-34 1.27E-32
Sn126 6.47E-07 1.71E-08 1.62E-06 3.24E-06 8.57E-08 8.09E-06
Sb125 5.50E-05 4.68E-06 5.50E-05 2 75E-04 2 34E-05 2 75E-04
Sb126 9.06E-08 4.48E-08 2.27E-07 4.53E-07 2 24E-07 1.13E-06
Tel25m | 1.38E-05 3.19E-07 1.53E-05 6.89E-05 1.60E-06 7 .65E-05
Tel27m 4.04E-38 6.06E-40 8.08E-38 2 02E-37 3.03E-39 4.04E-37
1129 3.79E-08 4.74E-10 | 0.00E+00 1.89E-07 2 37E-09 0.00E+00
Cs134 1.04E-06 2.87E-07 1.49E-06 5.21E-06 1.43E-06 7.44E-06
Cs135 1.66E-06 1.78E-08 1.66E-06 8.30E-06 8.89E-08 8.30E-06
Cs137 1.65E-02 4.94E-04 2.76E-02 8.27E-02 2 47E-03 1.38E-01
Bal33 3.07E-02 2.24E-03 1.02E-02 1.53E-01 1.12E-02 5.11E-02
La137 2.56E-04 1.32E-06 | 4.27E-05 1.28E-03 6.60E-06 2. 14E-04
Lal38 1.79E-11 3.65E-12 8.95E-10 8.95E-11 1.83E-11 4.48E-09
Cel44 2.87E-15 5.11E-17 1.44E-14 1 44E-14 2 55E-16 7 18E-14
Pm145 6.52E-05 4.57E-07 6.52E-06 3.26E-04 2 28E-06 3.26E-05
Pm147 2.40E-06 2.37E-08 1.20E-06 1.20E-05 1.19E-07 6.00E-06
Sm147 2.10E-11 7.79E-12 | 0.00E+00 1.05E-10 3.89E-11 0.00E+00
Sm151 6.38E-04 2.03E-06 | 6.38E-05 3.19E-03 1.02E-05 3.19E-04
Eul52 8.09E-05 1.68E-05 8.09E-05 4.05E-04 8.38E-05 4.05E-04
Eul54 5.19E-04 1.26E-04 8.64E-04 2 59E-03 6.31E-04 4.32E-03
Eul55 7.78E-05 1.63E-06 2.59E-05 3.89E-04 8.14E-06 1.30E-04
Gd153 7.51E-24 1.81E-25 8.35E-25 3.76E-23 9.05E-25 417E-24
Ho163 2.68E-06 1.14E-09 1.34E-04 1.34E-05 5.68E-09 6.70E-04
Hol66m | 2.54E-03 7.46E-04 | 5.09E-03 1.97E-02 3.73E-03 2 54E-02
Tm170 1.38E-34 7.38E-36 2.30E-34 6.89E-34 3.69E-35 1.15E-33
Tm171 1.94E-08 8.08E-11 4.84E-10 9.69E-08 4.04E-10 2 42E-09
Lul74 9.19E-08 2.38E-09 1.02E-08 4.59E-07 1.19E-08 5.10E-08
Lul76 6.91E-12 8.66E-13 3.45E-10 3 4A5E-11 4.33E-12 1.73E-09
Hf178n 1.44E-05 3.00E-06 | 7.22E-04 7 22E-05 1.50E-05 3.61E-03
Hf182 5.67E-09 2.58E-10 | 0.00E+00 2 84E-08 1.29E-09 0.00E+00
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Average Package

Maximum Package

Radio Activity per Ou'::)i?tper A2 per Activity per Heat Output A2 per
nuclide ke Package Package FEEEEE iEr PEE @R Package
(TBQ) (Watts) (TBQq) (Watts)
Pt193 2.70E-02 1.80E-04 | 6.75E-04 1.35E-01 9.00E-04 3.37E-03
TI204 7.59E-04 2.88E-05 | 1.08E-03 3.79E-03 1.44E-04 5.42E-03
Pb205 1.17E-07 1.28E-09 | 0.00E+00 5.87E-07 6.42E-09 0.00E+00
Pb210 2.54E-10 1.82E-12 | 5.07E-09 1.27E-09 9.12E-12 2 54E-08
Bi208 1.33E-09 5.70E-10 | 6.67E-08 6.67E-09 2 85E-09 3.34E-07
Bi210m 5.99E-10 5.10E-10 | 2.99E-08 2 99E-09 2 55E-09 1.50E-07
P0210 2.56E-10 2.22E-10 | 1.28E-08 1.28E-09 1.11E-09 6.39E-08
Ra223 5.60E-08 5.38E-08 | 8.01E-06 2 80E-07 2 69E-07 4.00E-05
Ra225 1.01E-07 1.97E-09 | 2.53E-05 5.07E-07 9.87E-09 1.27E-04
Ra226 1.39E-10 1.08E-10 | 4.63E-08 6.94E-10 5.42E-10 2 31E-07
Ra228 1.08E-08 4.06E-11 | 5.40E-07 5.40E-08 2 03E-10 2 70E-06
Ac227 5.59E-08 7.58E-10 | 6.21E-04 2 79E-07 3.79E-09 3.10E-03
Th227 5.52E-08 5.47E-08 | 1.10E-05 2 76E-07 2 73E-07 5.52E-05
Th228 5.56E-05 4.92E-05 | 5.56E-02 2 78E-04 2 AGE-04 2 78E-01
Th229 1.01E-07 8.37E-08 | 2.03E-04 5.07E-07 4.19E-07 1.01E-03
Th230 6.17E-09 4.70E-09 | 6.17E-06 3.08E-08 2 35E-08 3.08E-05
Th232 1.08E-08 7.09E-09 | 0.00E+00 5.41E-08 3.54E-08 0.00E+00
Th234 6.74E-08 7.49E-10 | 2.25E-07 3.37E-07 3.74E-09 1.12E-06
Pa231 6.86E-08 5.66E-08 | 1.71E-04 3.43E-07 2 83E-07 8.57E-04
Pa233 2.32E-08 1.53E-09 | 3.31E-08 1.16E-07 7 65E-09 1.66E-07
U232 5.41E-05 4.69E-05 | 5.41E-02 2 70E-04 2 35E-04 2 70E-01
U233 1.47E-05 1.16E-05 | 2.45E-03 7 35E-05 5.78E-05 1.22E-02
U234 3.72E-06 2.90E-06 | 6.20E-04 1.86E-05 1.45E-05 3.10E-03
U235 1.92E-10 1.44E-10 | 0.00E+00 9 61E-10 7 20E-10 0.00E+00
U236 1.49E-08 1.09E-08 | 2.48E-06 7 A5E-08 5 46E-08 1.24E-05
U238 6.74E-08 4.61E-08 | 0.00E+00 337E-07 2 31E-07 0.00E+00
Np237 2.32E-08 1.85E-08 | 1.16E-05 1.16E-07 9 23E-08 5.80E-05
Pu236 3.60E-13 3.38E-13 | 1.20E-10 1.80E-12 1.69E-12 6.00E-10
Pu238 1.20E-03 1.08E-03 | 1.20E+00 6.02E-03 5.39E-03 6.02E+00
Pu239 4.26E-05 3.58E-05 | 4.26E-02 2 13E-04 1.79E-04 2 13E-01
Pu240 2.71E-04 2.28E-04 | 2.71E-01 1.35E-03 1.14E-03 1.35E+00
Pu241 3.64E-03 3.13E-06 6.07E-02 1.82E-02 1.56E-05 3.04E-01
Pu242 4.09E-06 3.27E-06 4.09E-03 2.05E-05 1.63E-05 2.05E-02
Am241 8.42E-04 7.61E-04 8.42E-01 4.21E-03 3.80E-03 4.21E+00
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Average Package

Maximum Package

Radio Activity per Out?ietuper A2 per Activity per Heat Output A2 per
nuclide ke Package Package pelane [pEr SRELERE Package
(TBQ) (Watts) (TBQ) (Watts)
Am242m 3.30E-06 3.74E-08 3.30E-03 1.65E-05 1.87E-07 1.65E-02
Am243 2.09E-05 1.82E-05 2.09E-02 1.05E-04 9.12E-05 1.05E-01
Cm242 2.73E-06 2.71E-06 2.73E-04 1.36E-05 1.36E-05 1.36E-03
Cm243 2.20E-06 2.19E-06 2.20E-03 1.10E-05 1.09E-05 1.10E-02
Cm244 2.00E-03 1.89E-03 1.00E+00 1.00E-02 9.47E-03 5.01E+00
Cm245 7.79E-08 7.02E-08 8.66E-05 3.90E-07 3.51E-07 4.33E-04
Cm246 1.07E-07 9.50E-08 1.19E-04 5.36E-07 4.75E-07 5.96E-04
Cm248 1.11E-12 3.63E-12 3.70E-09 5.55E-12 1.81E-11 1.85E-08
Cf249 1.95E-12 1.96E-12 2.44E-09 9.74E-12 9.81E-12 1.22E-08
Cf250 4.68E-12 4.71E-12 2.34E-09 2.34E-11 2.35E-11 1.17E-08
Cf251 1.18E-13 1.17E-13 1.69E-10 5.92E-13 5.86E-13 8.45E-10
Cf252 1.73E-15 3.34E-15 5.77E-13 8.66E-15 1.67E-14 2.89E-12
Total 3.33E+03 2.04E+01 1.83E+02 1.67E+04 1.02E+02 9.14E+02
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Table 19: UKABWR10: Reactor Pressure Vessel - Radionuclide Inventory Data —

Summary
Per Package Values
Total Activity (TBQ) Average Maximum
alpha 9.27E-07 5.56E-06
beta/gamma 1.82E-01 2.98E-01
Classification (GBq/te) Average Maximum
alpha 5.53E-05 3.32E-04
beta/gamma 1.09E+01 1.78E+01
A, content Average Maximum
A, 8.40E-03 2.12E-02
A per gram (raw) 5.02E-10 1.27E-09
A, per gram (conditioned) 2.58E-10 6.53E-10
LSA criteria LSA-II LSA-II
Heat output (W) Average Maximum
8.80E-04 2.61E-03
Soluble radionuclides (TBq) Average Maximum
Sr90 7.92E-08 4.75E-07
Csl34 2.65E-10 1.59E-09
Cs137 8.74E-08 5.24E-07
Radiotoxicity (Sv/yr) 2.57E-01 1.09E+00
Lifetime requirement (years) 0 0
Lifetime requirement (ignoring Co60 and Ni63) 0 0
Fissile content (g) Average Maximum
U233 1.71E-13 1.03E-12
U235 2.38E-01 1.43E+00
U238 3.32E+01 1.99E+02
Pu239 4.27E-06 2.56E-05
Pu240 2.30E-10 1.38E-09
Pu241 7.08E-16 4.25E-15
Pu242 2.98E-19 1.79E-18
Total Fissile U233+U235+Pu239+Pu241 2.38E-01 1.43E+00
Total U U233+U235+U238 3.35E+01 2.01E+02
Pu239 eq U233+0.65U235+(Pu239+Pu241) 1.55E-01 9.28E-01
U235 enrichment U235/U-tot 0.71% 0.71%
Pu239 separation Pu239/(Pu239+U-tot) 00.00% 00.00%
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Per Package Values

Safeguards content (g) Average Maximum
Total Th Th227+Th228+Th229+Th230+Th232+Th234 3.01E+00 1.81E+01
Total U U232+U233+U234+U235+U236+U238 3.35E+01 2.01E+02
Total Pu Pu236+Pu238+Pu239+Pu240+Pu241+Pu242 4.27E-06 2.56E-05
Dose rates (mSv/hr) Average Maximum

3m from 4m box (200mm concrete) 2.80E-04 1.31E-03

1m from 4m box (200mm concrete) 7.91E-04 3.71E-03

Om from 4m box (200mm concrete) 9.98E-04 4.67E-03

3m from 4m LLW box 2.53E-03 1.19E-02
1m from 4m LLW box 9.05E-03 4.25E-02
Om from 4m LLW box 1.75E-02 8.21E-02
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Inventory Data
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Average Package

Maximum Package

Heat

S, | Aener | oupiiner | saper | AShper | HeOu | paper
ID (TBQ) (Watts) (TBQ) (Watts)

H3 4.06E-04 3.71E-07 1.02E-05 2.44E-03 2.23E-06 6.09E-05
BelO 1.67E-10 6.76E-12 2.79E-10 1.00E-09 4.06E-11 1.67E-09
Ci4 1.10E-04 8.68E-07 3.65E-05 6.57E-04 5.21E-06 2.19E-04
CI36 6.33E-06 2.50E-07 1.05E-05 3.80E-05 1.50E-06 6.33E-05
Ar39 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Ar42 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
K40 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cadl 4.42E-08 2.32E-11 0.00E+00 2.65E-07 1.39E-10 0.00E+00
Mn53 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Mn54 8.11E-16 1.09E-16 8.11E-16 4.86E-15 6.55E-16 4.86E-15
Fe55 1.58E-04 1.49E-07 3.95E-06 8.40E-04 7.93E-07 2.10E-05
Co60 8.78E-04 3.66E-04 2.19E-03 4.07E-03 1.69E-03 1.02E-02
Ni59 2.21E-03 2.54E-06 0.00E+00 3.31E-03 3.80E-06 0.00E+00
Ni63 1.78E-01 4.90E-04 5.95E-03 2.86E-01 7.85E-04 9.53E-03
Zn65 5.58E-22 5.27E-23 2.79E-22 3.35E-21 3.16E-22 1.67E-21
Se79 7.32E-10 6.16E-12 3.66E-10 4.39E-09 3.70E-11 2.19E-09
Kr81 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Kr85 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Rb87 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Sro0 7.92E-08 2.48E-09 2.64E-07 4.75E-07 1.49E-08 1.58E-06
Zr93 3.78E-10 1.16E-12 0.00E+00 2.27E-09 6.96E-12 0.00E+00
Nb91 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Nb92 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Nb93m 1.04E-05 5.16E-08 3.47E-07 6.25E-05 3.09E-07 2.08E-06
Nb94 5.95E-07 1.66E-07 8.50E-07 3.57E-06 9.96E-07 5.10E-06
Mo93 1.59E-05 4.22E-08 7.95E-07 9.54E-05 2.53E-07 4.77E-06
Tc97 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Tc99 3.73E-06 6.04E-08 4.15E-06 2.24E-05 3.62E-07 2.49E-05
Rul106 3.25E-20 5.23E-23 1.63E-19 1.95E-19 3.14E-22 9.75E-19
Pd107 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Ag108m 4.11E-20 1.08E-20 5.88E-20 2.47E-19 6.51E-20 3.53E-19
Ag110m 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
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Average Package

Maximum Package

oo, | AUy ST | Outputper | poper | ACVIBET | HEELOUD | pp o
D (TBQ) FZW:@S; Package (TBQ) (Watts) Package
Cd109 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cd113m 1.89E-12 5.56E-14 3.79E-12 1.14E-11 3.34E-13 2.27E-11
Sn119m 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Snl121m 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Sn123 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Snl126 1.13E-12 2.98E-14 2.82E-12 6.76E-12 1.79E-13 1.69E-11
Sbh125 3.36E-13 2.86E-14 3.36E-13 2.02E-12 1.72E-13 2.02E-12
Sbh126 1.58E-13 7.80E-14 3.94E-13 9.46E-13 4.68E-13 2.37E-12
Tel25m 8.43E-14 1.95E-15 9.36E-14 5.06E-13 1.17E-14 5.62E-13
Tel27m 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1129 8.59E-14 1.08E-15 0.00E+00 5.15E-13 6.45E-15 0.00E+00
Cs134 2.65E-10 7.29E-11 3.78E-10 1.59E-09 4.37E-10 2.27E-09
Cs135 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cs137 8.74E-08 2.61E-09 1.46E-07 5.24E-07 1.57E-08 8.74E-07
Bal33 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Lal37 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Lal38 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Celdd 9.19E-23 1.63E-24 4.59E-22 5.51E-22 9.80E-24 2.76E-21
Pm145 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Pm147 2.80E-12 2.77E-14 1.40E-12 1.68E-11 1.66E-13 8.41E-12
Sm147 5.55E-19 2.05E-19 0.00E+00 3.33E-18 1.23E-18 0.00E+00
Sm151 3.80E-07 1.21E-09 3.80E-08 2.28E-06 7.27E-09 2.28E-07
Eul52 8.67E-05 1.80E-05 8.67E-05 5.20E-04 1.08E-04 5.20E-04
Eul54 2.60E-06 6.33E-07 4.33E-06 1.56E-05 3.80E-06 2.60E-05
Eul55 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Gd153 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Ho163 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Hol66m 5.66E-07 1.66E-07 1.13E-06 3.40E-06 9.97E-07 6.80E-06
Tm170 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Tml71 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Lul74 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Lul76 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Hf178n 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Hf182 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
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Average Package

Maximum Package

oo | AUy ST | Outputper | mpper | ACBEN | HEHLOUD | pg e
D (TBq) P({a/\clzgt?g)e Package (TBq) (Watts) Package
Pt193 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
TI204 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Pb205 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Pb210 2.63E-13 1.89E-15 5.26E-12 1.58E-12 1.13E-14 3.16E-11
Bi208 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Bi210m 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Po210 2.51E-13 2.18E-13 1.26E-11 1.51E-12 1.31E-12 7.54E-11
Ra223 2.60E-11 2.49E-11 3.71E-09 1.56E-10 1.49E-10 2.22E-08
Ra225 9.72E-20 1.89E-21 2.43E-17 5.83E-19 1.14E-20 1.46E-16
Ra226 9.54E-13 7.44E-13 3.18E-10 5.72E-12 4.47E-12 1.91E-09
Ra228 1.20E-08 4.52E-11 6.01E-07 7.21E-08 2.71E-10 3.61E-06
Ac227 2.59E-11 3.51E-13 2.88E-07 1.55E-10 2.11E-12 1.73E-06
Th227 2.56E-11 2.53E-11 5.12E-09 1.53E-10 1.52E-10 3.07E-08
Th228 1.19E-08 1.05E-08 1.19E-05 7.15E-08 6.32E-08 7.15E-05
Th229 9.75E-20 8.05E-20 1.95E-16 5.85E-19 4.83E-19 1.17E-15
Th230 1.30E-10 9.93E-11 1.30E-07 7.81E-10 5.96E-10 7.81E-07
Th232 1.22E-08 8.01E-09 0.00E+00 7.33E-08 4.81E-08 0.00E+00
Th234 4.13E-07 4.59E-09 1.38E-06 2.48E-06 2.76E-08 8.27E-06
Pa231 4.03E-11 3.33E-11 1.01E-07 2.42E-10 2.00E-10 6.05E-07
Pa233 4.14E-13 2.73E-14 5.91E-13 2.48E-12 1.64E-13 3.54E-12
U232 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
U233 6.10E-17 4.80E-17 1.02E-14 3.66E-16 2.88E-16 6.10E-14
U234 4.17E-07 3.24E-07 6.94E-05 2.50E-06 1.94E-06 4.17E-04
U235 1.90E-08 1.43E-08 0.00E+00 1.14E-07 8.56E-08 0.00E+00
U236 1.56E-12 1.14E-12 2.59E-10 9.33E-12 6.84E-12 1.56E-09
U238 4.13E-07 2.83E-07 0.00E+00 2.48E-06 1.70E-06 0.00E+00
Np237 4.14E-13 3.29E-13 2.07E-10 2.48E-12 1.97E-12 1.24E-09
Pu236 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Pu238 1.46E-13 1.31E-13 1.46E-10 8.75E-13 7.84E-13 8.75E-10
Pu239 9.80E-09 8.24E-09 9.80E-06 5.88E-08 4.94E-08 5.88E-05
Pu240 1.94E-12 1.63E-12 1.94E-09 1.16E-11 9.78E-12 1.16E-08
Pu241 2.70E-15 2.32E-18 4.50E-14 1.62E-14 1.39E-17 2.70E-13
Pu242 4.36E-23 3.48E-23 4.36E-20 2.62E-22 2.09E-22 2.62E-19
Am241 9.35E-16 8.44E-16 9.35E-13 5.61E-15 5.07E-15 5.61E-12
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Average Package

Maximum Package

oo, | AUy ST | Outputper | poper | ACVIBET | HEELOUD | pp o
D (TBQ) P(S\(/::t&tlg)e Package (TBQ) (Watts) Package
Am242m 7.30E-21 8.27E-23 7.30E-18 4.38E-20 4.96E-22 4.38E-17
Am243 7.26E-30 6.33E-30 7.26E-27 4.36E-29 3.80E-29 4.36E-26
Cm242 6.03E-21 6.00E-21 6.03E-19 3.62E-20 3.60E-20 3.62E-18
Cm243 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cm244 1.31E-37 1.24E-37 6.53E-35 7.84E-37 7.41E-37 3.92E-34
Cm245 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cm246 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cm248 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cf249 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cf250 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cf251 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cf252 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Total 1.82E-01 8.80E-04 8.40E-03 2.98E-01 2.61E-03 2.12E-02
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3 DATASHEETS FOR SPENT FUEL

Data summary sheets and container inventory data for the Spent Fuel containers proposed
by Hitachi-GE are presented in this section. For the spent fuel containers a summary data
sheet of information on waste package characteristics and a table of average and
maximum waste package inventory data is provided. The assessment has considered both
average (50GWd/tU) a high burn up (60GWd/tU) scenarios.

The tables presented are:

e Table 21 and Table 22 contain the summary data sheet and inventory for a spent
fuel container with fuel that has experienced a burn-up of 50GWd/tU.

e Table 23 and Table 24 contain the summary data sheet and inventory for spent fuel
containers with fuel that has experienced a burn-up of 60GWd/tU.

The data in Tables 21 and 22 is based on 61 years cooled spent fuel inventory data. The
data in Tables 23 and 24 is based on 78 years cooled spent fuel inventory data. These
times resulted from thermal modelling of the spent fuel using the RWM Thermal
Dimensioning Tool (TDT) and the model’s default values for a Higher Strength Rock
scenario. They represent the earliest dates at which the spent fuel is assessed as
disposable in a higher strength rock geological disposal facility; see Section 5.1 of Part 1 of
this report.

Table 21: Summary of Inventory Data — Spent Fuel Container 50GWD/tU burn-up — 61
Years Cooling

Per Package Values
Total Activity (TBQ) Average Maximum
alpha 7.78E+02 7.78E+02
beta/gamma 1.07E+04 1.07E+04
Classification (GBqg/te) Average Maximum
alpha 1.05E+06 1.05E+06
beta/gamma 1.44E+07 1.44E+07
A, content Average Maximum
Ao 7.77TE+05 7.77TE+05
A, per gram (raw) 1.04E+00 1.04E+00
/A, per gram (conditioned) 2.61E-01 2.61E-01
LSA criteria N/A N/A
Heat output (W) Average Maximum
1.46E+03 1.46E+03
Soluble radionuclides (TBq) Average Maximum
Sro0 1.96E+03 1.96E+03
Cs134 2.64E-05 2.64E-05
Cs137 3.09E+03 3.09E+03
Average Maximum
Radiotoxicity (Sv/yr) 0.00E+00 0.00E+00
Lifetime requirement (years) 0 0
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Per Package Values
Lifetime requirement (ignoring Co60 and Ni63) 0 0
Fissile content (Q) Average Maximum
U233 8.64E-01 8.64E-01
U235 1.21E+04 1.21E+04
U238 2.00E+06 2.00E+06
Pu239 1.10E+04 1.10E+04
Pu240 6.18E+03 6.18E+03
Pu241 1.72E+02 1.72E+02
Pu242 1.89E+03 1.89E+03
Total Fissile U233+U235+Pu239+Pu241 2.32E+04 2.32E+04
Total U U233+U235+U238 2.01E+06 2.01E+06
Pu239 eq U233+0.65U235+(Pu239+Pu241) 1.90E+04 1.90E+04
U235 enrichment [U235/U-tot 0.60% 0.60%
Pu239 separationPu239/(Pu239+U-tot) 0.54% 0.54%
Safeguards content (g) Average Maximum
Total Th Th227+Th228+Th229+Th230+Th232+Th234 1.96E+01 1.96E+01
Total U U232+U233+U234+U235+U236+U238 2.03E+06 2.03E+06
Total Pu Pu236+Pu238+Pu239+Pu240+Pu241+Pu242 1.96E+04 1.96E+04
Dose rates (mSv/hr) Average Maximum
3m from Copper Disposal Container PWR 2.30E+00 2.30E+00
1m from DCTC 7.66E-02 7.66E-02
Om from DCTC 3.46E-01 3.46E-01
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Table 22: Inventory Data — Average and Maximum Package — Spent Fuel Container
50GWD/tU burn-up — 61 years cooling

e, [ Ao pe packaae | Hea cutpuipe | pr package
H3 2.03E+00 1.85E-03 5.07E-02
BelO 5.83E-07 2.36E-08 9.72E-07
Ci4 2.53E-01 2.00E-03 8.42E-02
CI36 6.79E-03 2.68E-04 1.13E-02
Ar39 6.16E-05 2.16E-06 3.08E-06
Ar42 7.73E-12 2.89E-13 3.87E-10
K40 1.51E-07 1.65E-08 1.68E-07
Ca4l 2.28E-03 1.20E-06 0.00E+00
Mn53 0.00E+00 0.00E+00 0.00E+00
Mn54 1.23E-20 1.66E-21 1.23E-20
Fe55 4.07E-05 3.85E-08 1.02E-06
Co60 4.67E-01 1.95E-01 1.17E+00
Ni59 1.29E-01 1.48E-04 0.00E+00
Ni63 1.35E+01 3.72E-02 4.51E-01
Zn65 3.31E-27 3.12E-28 1.65E-27
Se79 4.16E-03 3.51E-05 2.08E-03
Kr81 1.48E-08 3.02E-11 3.70E-10
Kr85 2.63E+01 1.06E+00 2.63E+00
Rb87 2.46E-06 3.11E-08 0.00E+00
Sro0 1.96E+03 6.15E+01 6.54E+03
Zr93 2.41E-01 7.38E-04 0.00E+00
Nb91 0.00E+00 0.00E+00 0.00E+00
Nb92 1.96E-08 4.74E-09 9.79E-07
Nb93m 2.20E-01 1.09E-03 7.34E-03
Nb94 1.21E-02 3.36E-03 1.72E-02
Mo93 5.70E-04 1.51E-06 2.85E-05
Tc97 2.12E-22 5.88E-25 0.00E+00
Tc99 1.53E+00 2.48E-02 1.71E+00
Rul106 2.80E-14 4 50E-17 1.40E-13
Pd107 1.44E-02 2.16E-05 0.00E+00
Ag108m 2.35E-05 6.20E-06 3.36E-05
Agl10m 8.03E-25 3.64E-25 2.01E-24
Cd109 1.07E-15 3.56E-18 5.33E-16
Cd113m 1.77E-01 5.20E-03 3.54E-01
Snl1l19m 5.49E-21 7.88E-23 1.83E-22
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e | Aoy perpackase e ouputpet | mzper package
Snl21lm 1.96E-01 1.27E-03 2.18E-01
Snl123 0.00E+00 0.00E+00 0.00E+00
Snl126 8.24E-02 2.18E-03 2.06E-01
Sb125 2.15E-04 1.83E-05 2.15E-04
Sb126 1.15E-02 5.70E-03 2.88E-02
Tel25m 5.38E-05 1.25E-06 5.98E-05
Tel27m 0.00E+00 0.00E+00 0.00E+00
1129 3.84E-03 4.80E-05 0.00E+00
Csl134 2.64E-05 7.27E-06 3.77E-05
Csl135 6.18E-02 6.62E-04 6.18E-02
Cs137 3.09E+03 9.23E+01 5.15E+03
Bal33 1.51E-04 1.10E-05 5.03E-05
Lal137 0.00E+00 0.00E+00 0.00E+00
Lal138 5.54E-11 1.13E-11 2.77E-09
Cel44 2.08E-19 3.69E-21 1.04E-18
Pm145 0.00E+00 0.00E+00 0.00E+00
Pm147 1.35E-03 1.34E-05 6.77E-04
Smi147 6.11E-07 2.26E-07 0.00E+00
Smi151 1.76E+01 5.60E-02 1.76E+00
Eul52 9.12E-03 1.89E-03 9.12E-03
Eul54 5.06E+00 1.23E+00 8.43E+00
Eul55 7.83E-02 1.64E-03 2.61E-02
Gdi153 2.83E-26 6.82E-28 3.15E-27
Ho163 0.00E+00 0.00E+00 0.00E+00
Ho166m 4.62E-03 1.36E-03 9.24E-03
Tm170 0.00E+00 0.00E+00 0.00E+00
Tml71 3.37E-14 1.41E-16 8.43E-16
Lul74 0.00E+00 0.00E+00 0.00E+00
Lul76 6.76E-12 8.48E-13 3.38E-10
Hf178n 0.00E+00 0.00E+00 0.00E+00
Hf182 9.39E-08 4.27E-09 0.00E+00
Pt193 1.25E-17 8.35E-20 3.13E-19
TI204 0.00E+00 0.00E+00 0.00E+00
Pb205 0.00E+00 0.00E+00 0.00E+00
Pb210 3.77E-07 2.71E-09 7.55E-06
Bi208 4.43E-18 1.89E-18 2.21E-16
Bi210m 3.95E-18 3.36E-18 1.98E-16
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iR | Ao perpackase T vea ouutret | a2 per package
Po210 3.69E-07 3.19E-07 1.84E-05
Ra223 6.08E-06 5.84E-06 8.69E-04
Ra225 1.88E-06 3.66E-08 4.70E-04
Ra226 8.96E-07 6.99E-07 2.99E-04
Ra228 7.93E-08 2.98E-10 3.96E-06
Ac227 6.06E-06 8.23E-08 6.74E-02
Th227 5.99E-06 5.93E-06 1.20E-03
Th228 4.62E-03 4.08E-03 4.62E+00
Th229 1.88E-06 1.55E-06 3.76E-03
Th230 6.99E-05 5.33E-05 6.99E-02
Th232 7.93E-08 5.20E-08 0.00E+00
Th234 2.49E-02 2.77E-04 8.30E-02
Pa231 7.48E-06 6.18E-06 1.87E-02
Pa233 4.19E-02 2.76E-03 5.98E-02
U232 4.49E-03 3.90E-03 4.49E+00
U233 3.08E-04 2.42E-04 5.13E-02
U234 1.45E-01 1.13E-01 2.42E+01
U235 9.65E-04 7.23E-04 0.00E+00
U236 2.81E-02 2.06E-02 4.69E+00
U238 2.49E-02 1.70E-02 0.00E+00
Np237 4.19E-02 3.33E-02 2.09E+01
Pu236 4 57E-08 4.30E-08 1.52E-05
Pu238 2.68E+02 2.40E+02 2.68E+05
Pu239 2.52E+01 2.11E+01 2.52E+04
Pu240 5.19E+01 4.37E+01 5.19E+04
Pu241 6.55E+02 5.62E-01 1.09E+04
Pu242 2.77E-01 2.21E-01 2.77TE+02
Am241 3.79E+02 3.43E+02 3.79E+05
Am242m 6.05E-01 6.85E-03 6.05E+02
Am243 3.17E+00 2.76E+00 3.17E+03
Cm242 5.00E-01 4 97E-01 5.00E+01
Cm243 6.76E-01 6.73E-01 6.76E+02
Cm244 4.89E+01 4.62E+01 2.44E+04
Cm245 7.08E-02 6.37E-02 7.86E+01
Cm246 1.67E-02 1.48E-02 1.86E+01
Cm248 2.69E-07 8.77E-07 8.95E-04
Cf249 1.55E-06 1.56E-06 1.94E-03
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e | Aoy perpackase e ouputpet | mzper package
Cf250 1.58E-06 1.58E-06 7.88E-04
Cf251 2.32E-07 2.30E-07 3.31E-04
Cf252 5.94E-12 1.14E-11 1.98E-09
Total 6.55E+03 8.56E+02 7.77TE+05
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Per Package Value

Total Activity (TBQ) Average Maximum
alpha 8.89E+02 8.89E+02
beta/gamma 8.13E+03 8.13E+03

Classification (GBq/te) Average Maximum
alpha 1.20E+06 1.20E+06
beta/gamma 1.09E+07 1.09E+07

A, content Average Maximum
A; 8.76E+05 8.76E+05
A, per gram (raw) 1.18E+00 1.18E+00
A, per gram (conditioned) 2.94E-01 2.94E-01
LSA criteria N/A N/A

Heat output (W) Average Maximum

1.39E+03 1.39E+03

Soluble radionuclides (TBq) Average Maximum
Sro90 1.46E+03 1.46E+03
Cs134 1.17E-07 1.17E-07
Cs137 2.48E+03 2.48E+03

Radiotoxicity (Sv/yr) 0.00E+00 0.00E+00

Lifetime requirement (years) 0 0

Lifetime requirement (ignoring Co60 and Ni63) 0 0

Fissile contht (9) Average Maximum
U233 9.04E-01 9.04E-01
U235 6.81E+03 6.81E+03
U238 1.98E+06 1.98E+06
Pu239 1.07E+04 1.07E+04
Pu240 6.97E+03 6.97E+03
Pu241 8.14E+01 8.14E+01
Pu242 2.71E+03 2.71E+03

Total

Fissile U233+U235+Pu239+Pu241 1.76E+04 1.76E+04

Total U U233+U235+U238 1.99E+06 1.99E+06

Pu239 eq U233+0.65U235+(Pu239+Pu241) 1.52E+04 1.52E+04
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Per Package Value

U235

enrichment U235/U-tot 0.34% 0.34%
Pu239
separation Pu239/(Pu239+U-tot) 0.54% 0.54%
Safeguards content (g) Average Maximum
Total Th Th227+Th228+Th229+Th230+Th232+Th234 1.92E+01 1.92E+01
Total U U232+U233+U234+U235+U236+U238 2.00E+06 2.00E+06
Total Pu Pu236+Pu238+Pu239+Pu240+Pu241+Pu242 2.10E+04 2.10E+04
Dose rates (mSv/hr) Average Maximum
3m from Copper Disposal Container
PWR 1.86E+00 1.86E+00
1m from DCTC 7.60E-02 7.60E-02
Om from DCTC 3.30E-01 3.54E-01
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Table 24: Inventory Data — Average and Maximum Package — Spent Fuel Container
60GWD/tU burn-up — 78 Years Cooling

RadioNuclide ID Activityggrqp))ackage E'aefli;itr(’wa?g) A2 per Package
H3 9.32E-01 8.53E-04 2.33E-02
BelO 7.59E-07 3.07E-08 1.27E-06
Cl4 3.19E-01 2.53E-03 1.06E-01
CI36 8.40E-03 3.31E-04 1.40E-02
Ar39 6.91E-05 2.42E-06 3.46E-06
Ar42 7.65E-12 2.85E-13 3.83E-10
K40 1.89E-07 2.05E-08 2.10E-07
Cadl 2.88E-03 1.52E-06 0.00E+00
Mn53 0.00E+00 0.00E+00 0.00E+00
Mn54 1.40E-26 1.89E-27 1.40E-26
Fe55 6.35E-07 6.00E-10 1.59E-08
Co60 5.85E-02 2.44E-02 1.46E-01
Ni59 1.54E-01 1.77E-04 0.00E+00
Ni63 1.49E+01 4.10E-02 4.98E-01
Zn65 8.10E-35 7.65E-36 4.05E-35
Se79 4.75E-03 4.00E-05 2.37E-03
Kr81 2.51E-08 5.12E-11 6.27E-10
Kr85 9.61E+00 3.89E-01 9.61E-01
Rb87 2.80E-06 3.53E-08 0.00E+00
Sro90 1.46E+03 4.56E+01 4.85E+03
Zr93 2.82E-01 8.64E-04 0.00E+00
Nb91 0.00E+00 0.00E+00 0.00E+00
Nb92 2.47E-08 5.99E-09 1.24E-06
Nb93m 2.67E-01 1.32E-03 8.90E-03
Nb94 1.49E-02 4.16E-03 2.13E-02
Mo93 7.18E-04 1.91E-06 3.59E-05
Tc97 5.13E-22 1.42E-24 0.00E+00
Tc99 1.76E+00 2.84E-02 1.95E+00
Rul06 2.74E-19 4.40E-22 1.37E-18
Pd107 1.92E-02 2.90E-05 0.00E+00
Ag108m 3.47E-05 9.16E-06 4.96E-05
Ag110m 3.77E-32 1.71E-32 9.42E-32
Cd109 1.06E-19 3.53E-22 5.29E-20
Cd113m 1.04E-01 3.07E-03 2.09E-01
Sn119m 2.52E-27 3.63E-29 8.41E-29
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RadioNuclide ID

Activity per package

Heat Output per

A2 per Package

(TBq) Package (Watts)
Snl121m 2.01E-01 1.30E-03 2.24E-01
Sn123 0.00E+00 0.00E+00 0.00E+00
Sn126 1.04E-01 2.76E-03 2.61E-01
Sb125 3.44E-06 2.93E-07 3.44E-06
Sb126 1.46E-02 7.21E-03 3.65E-02
Tel25m 8.61E-07 2.00E-08 9.57E-07
Tel27m 0.00E+00 0.00E+00 0.00E+00
1129 4.65E-03 5.82E-05 0.00E+00
Cs134 1.17E-07 3.23E-08 1.68E-07
Cs135 7.31E-02 7.83E-04 7.31E-02
Cs137 2.48E+03 7.41E+01 4.13E+03
Bal33 1.04E-04 7.62E-06 3.48E-05
Lal37 0.00E+00 0.00E+00 0.00E+00
Lal38 7.54E-11 1.54E-11 3.77E-09
Cel44 5.51E-26 9.80E-28 2.76E-25
Pm145 0.00E+00 0.00E+00 0.00E+00
Pm147 1.45E-05 1.44E-07 7.25E-06
Sm147 6.28E-07 2.33E-07 0.00E+00
Smi151 1.66E+01 5.28E-02 1.66E+00
Eul52 3.78E-03 7.82E-04 3.78E-03
Eul54 1.57E+00 3.83E-01 2.62E+00
Eul55 8.40E-03 1.76E-04 2.80E-03
Gd153 2.52E-34 6.08E-36 2.80E-35
Hol163 0.00E+00 0.00E+00 0.00E+00
Hol66m 1.25E-02 3.67E-03 2.50E-02
Tm170 0.00E+00 0.00E+00 0.00E+00
Tm1l71 3.82E-16 1.59E-18 9.54E-18
Lul74 0.00E+00 0.00E+00 0.00E+00
Lul76 6.60E-12 8.27E-13 3.30E-10
Hf178n 0.00E+00 0.00E+00 0.00E+00
Hf182 1.34E-07 6.07E-09 0.00E+00
Pt193 1.76E-16 1.18E-18 4.41E-18
TI204 0.00E+00 0.00E+00 0.00E+00
Pb205 0.00E+00 0.00E+00 0.00E+00
Pb210 6.88E-07 4.95E-09 1.38E-05
Bi208 1.13E-17 4.84E-18 5.67E-16
Bi210m 1.01E-17 8.62E-18 5.06E-16
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RadioNuclide ID Activity(_plm_grquackage g:?i%uet%uNta?tir) A2 per Package
P0210 6.75E-07 5.85E-07 3.38E-05
Ra223 6.72E-06 6.45E-06 9.60E-04
Ra225 2.53E-06 4.92E-08 6.32E-04
Ra226 1.45E-06 1.13E-06 4.84E-04
Ra228 7.72E-08 2.90E-10 3.86E-06
Ac227 6.70E-06 9.10E-08 7.45E-02
Th227 6.63E-06 6.56E-06 1.33E-03
Th228 5.52E-03 4.88E-03 5.52E+00
Th229 2.53E-06 2.09E-06 5.06E-03
Th230 9.52E-05 7.26E-05 9.52E-02
Th232 7.72E-08 5.06E-08 0.00E+00
Th234 2.46E-02 2.74E-04 8.22E-02
Pa231 7.57E-06 6.25E-06 1.89E-02
Pa233 5.14E-02 3.39E-03 7.34E-02
U232 5.37E-03 4.66E-03 5.37E+00
U233 3.22E-04 2.53E-04 5.37E-02
U234 1.74E-01 1.35E-01 2.89E+01
U235 5.44E-04 4.08E-04 0.00E+00
U236 2.87E-02 2.11E-02 4.79E+00
U238 2.46E-02 1.69E-02 0.00E+00
Np237 5.14E-02 4.09E-02 2.57E+01
Pu236 1.09E-09 1.03E-09 3.65E-07
Pu238 3.35E+02 3.00E+02 3.35E+05
Pu239 2.46E+01 2.07E+01 2.46E+04
Pu240 5.85E+01 4,92E+01 5.85E+04
Pu241 3.10E+02 2.66E-01 5.17E+03
Pu242 3.97E-01 3.17E-01 3.97E+02
Am241 4.09E+02 3.70E+02 4.09E+05
Am242m 6.09E-01 6.90E-03 6.09E+02
Am243 5.30E+00 4.62E+00 5.30E+03
Cm242 5.03E-01 5.00E-01 5.03E+01
Cm243 6.88E-01 6.85E-01 6.88E+02
Cm244 5.51E+01 5.21E+01 2.75E+04
Cm245 1.73E-01 1.56E-01 1.93E+02
Cm246 5.57E-02 4.93E-02 6.19E+01
Cm248 1.50E-06 4.90E-06 5.00E-03
Cf249 9.41E-06 9.48E-06 1.18E-02
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RadioNuclide ID Activity(_;la_grq[)Jackage g:f&%%t?wa%ir) A2 per Package
Cf250 4.44E-06 4.46E-06 2.22E-03
Cf251 1.73E-06 1.71E-06 2.47E-03
Cf252 6.81E-13 1.31E-12 2.27E-10
Total 5.18E+03 9.19E+02 8.76E+05
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