
APPENDIX 7.A

EXAMPLE DOSE CALCULATIONS FOR NORMAL, OFF-NORMAL, AND 
ACCIDENT CONDITIONS OF STORAGE 

MPC-32 Normal Conditions of Storage, Dose from Inhalation: 7 pages 

MPC-32 Off-Normal Conditions of Storage, Dose from Inhalation: 7pages 

MPC-32, Accident Conditions of Storage, Dose Inhalation: 7 pages 

MPC-32 Normal Conditions of Storage, Dose from Submersion: 8 pages 

MPC-32, Off-Normal Conditions of Storage, Dose from Submersion: 8 pages 

MPC-32, Accident Conditions of Storage, Dose from Submersion: 8 pages 

MPC-68 Normal Conditions of Storage, Dose from Inhalation: 7 pages 

MPC-68 Off-Normal Conditions of Storage, Dose from Inhalation: 7 pages 
MPC-68, Accident Conditions of Storage, Dose Inhalation: 7 pages 

MPC-68 Normal Conditions of Storage, Dose from Submersion: 8 pages 

MPC-68, Off-Normal Conditions of Storage, Dose from Submersion: 8 pages 

MPC-68, Accident Conditions of Storage, Dose from Submersion: 8 pages

1'roposecl Key. lii
HI-STORM FSAR 
REPORT HI--2002444 Appendix 7.A-1

t'roposect.Kev. 115



Inh-Gonad

MPC-32 

Normal Conditions 
Committed Effective Dose Equivalent From Inhalation 

L.., Rate at Fraction Release 
Inventory available % remain No. MPC Vol Upstream Released Release Rate X/Q Breathing Rate DCF DCF Occupancy Time CDE Nuclide (Ci/Assy) for release airborne Assy (cm3) (cm3/s) per sec Fraction (Ci/sec) (sec/m3) (m3/sec) (Sv/Bq) (mRem/uCi) (sec) (mRem)

H3 3.68E+02 2.5% 100% 32 6.19E+06 112E-05 1.81E-12 0.30 1.60E-10 i 1.60E-04 3.30E-04 1.73E-11 6.40E-02 3.15E+07 1.70E-05 
1129 3.31E-02 2.5% 100% 32 6.19E+06 1.12E-05 1.81E212 0.30 1.44E-14 1.60E-04 3.30E-04 8.69E-11 3.22E-01 3.15E+07 7.69E-09 

KR 85 5.86E+03 2.5% 100% 32 6.19E+06 1.12E-05 1.81E-12 0.30 2.55E-09 1.60E-04 3.30E-04 0,00E+00 0.00E+00 3.15E+07 O.OOE+00 Crud 

co-0 2.182+01 100.0% 100% 32 6.19E+06 1,12:-05 1.81E-12 0.15 1.89E-10 l.60E-04 3.30E-04 4.76E-09 1.76E+01 3.15E+07 5.54E-03 
Volatiles SR 90 6.32E+04 2.5% 5100% E32 I 6.9+06I 1.12E-05 I 1.81E-12 I 2.OOE-04 I 1,83E-1t I 1.60E-04 I 3.30E-04 2.64E-09 9.77E+00 I 3:17P.07 I 2.97-04 

RU106 11.59E+041 2.5% I 100% I I ioPF I I r ns 1.... 1 1" 
... 

1......A .Q12. .1 . 2... 1....- oo iE+ I CS134 4.04E+04 2.5% j 100% 1 32 E6.19E06 1.12E-05 1.81E-12 2.00E-04 1.17E-11 1.60E-04 3.302-04 1,302-08 4.81E+01 3.152+07 9.36E-04 CS137 9.82E+04 2.5% 100%/_ 32 6.192+06 1.12E-05 1.81E-12 2.OOE-04 2.84E-11 1.60E-04 3.30E-04 8.76E-09 3.24E+01 3.15E+07 1.532-03 
Fines 

PU241 8.53E+04 2.5% 10% 32 6.19E+06 1.12E-05 1,81E-12 3.OOE-05 3,71E-13 1.60E-04 j 3.30E-04 6.82E-07 2,52E+03 3.15E+07 1.56E-03 
Y90 6.32E+04 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 2.75E-13 1.60E-04 3.30E-04 9.52E-12 3.52E-02 3.15E+07 1.61E-08 PM147 2.63E+04 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 1.14E-13 1.60E-04 3.30E-04 1.88E-14 6,96E-05 3.15E+07 1.32E-11 CE144 8.14E+03 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 3.54E-14 1.60E-04 3.30E-04 1,93E-09 7.14E+00 3.15E+07 4.20E-07 

PR144 8.14E+03 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 3.54E-14 1.60E-04 3,30E-04 2.41 E-15 8.92E-06 3.15E+07 5.25E-13 EU154 5.90E+03 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3,00E-05 2.56E-14 1.60E-04 3.30E-04 1.17E-08 4.33E+01 3.15E+07 1.85E-06 
CM244 1.01E+04 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 4.39E-14 1.60E-04 3.30E-04 1.59E-05 5.88E+04 3.15E+07 4.29E-03 PU238 5.81E+03 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 2.52E-14 1.60E-04 3.30E-04 2.80E-05 1.04E+05 3.15E+07 4.35E-03 
SB125 2.30E+03' 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 9.99E-15 1.60E-04 3.30E-04 3.60E-10 1.33E+00 3.15E+07 2.21E-08 EU155, 1.65E+03 2.5% 10% 32 6.19E+06 1.12E-05 1.61E-12 3.00E-05 7.17E-15 1.60E-04 3.30E-04 3.56E-10 1.32E+00 3.15E+07 1.57E-08 AM241 9.00E+02 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 3.91E-15 1.60E-04 3.30E-04 3,25E-05 1.20E+05 3.15E+07 7.82E-04 

TE125M 5.61E+02 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 2.44E-15 1.60E-04 3.30E-04 1.24E-10 4.59E-01 3.15E+07 1.86E-09 
PU240 4.05E+02 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 1.76E-15 1.60E-04 3.30E-04 3.18E-05 1.18E+05 3.152+07 3.44E-04 SM151 3.38E+02 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 1.472-15 1.60E-04 3.302-04 4.03E-14 1.492-04 3.152±07 3.642-13 
PU239 2.04E+02 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 8.87E-16 1,60E-04 3.30E-04 3.18E-05 1.18E+05 3.15E+07 1.73E-04 

SA137M 9.27E+04 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 4.03E-13 1.60E-04 3.30E-04 0.00E+00 0.00E+00 3.15E+07 0.002+00 
RH106 1.59E+04 2,5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 6.91E-14 1.60E-04 3.30E-04 0.00E+00 0,00E+00 3.15E+07 0.00E+00 PR144M 1.14E+02 2.5% 10% 32 6,192+06 1.12E-05 1.81E-12 3.00E-05 4.95E-16 1.60E-04 3.30E-04 0.00E+00 0.00E+00 3.15E+07 0.00E+00 
AM243 4.87E+01 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 2.12E-16 1.60E-04 3.30E-04 3.26E-05 1.21E+05 3.15E+07 4.25E-05 
CM242 3.23E+01 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 1.40E-16 1.60E-04 3.30E-04 5.70E-07 2.11E+03 3.15E+07 4.92E-07 CM243 3.63E+01 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.002-05 1.582-16 1.602-04 3.302-04 2.072-05 7.662+04 3.15E+07 2.01E-05 
NP239 4.87E+01 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 2.12E-16 1.60E-04 3.30E-04 7.45E-11 2.76E-01 3.15E+07 9.70E-11 NP237 3.88E-01 2.5% 10% 32 6.19E+06 1.12E-05 1.812-12 3.002-05 1.692-18 1,60E-04 3.30E-04 2.96E-05 1.102+05 3.152+07 3.072-07 
PU242 2.85E+00 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 1.24E-17 1.60E-04 3.30E-04 3.02E-05 1.12E+05 3.15E+07 2.30E-06 AM242, 8.72E+00 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 3.79E-17 1.60E-04 f 3.30E-04 1.94E-09 7.18E+00 3.15E+07 4.52E-10 AM242M 8.76E+00 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 3.812-17 1.602-04 3.302-04 3.21E-05 1.19E+05 3.15E+07 7.52E-06 

I ._,__ Total 2.03E-02
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(
Inh-breast

MP(5-32

NnrmRl Conditions

C~nmmlttnrf F:ff~retiv• Nnom Fnoivinjnt Frnm Inhnlntinn

%I~o, Rate at Fraction Release 

Inventory available % remain No. MPC Vol Upstream Released Release Rate X/Q Breathing Rate DCF DCF Occupancy Time CDE 

Nuclide (Ci/Assy) for release airborne Assy (cm3) (cm3ls) per sec Fraction (Ci/sec) (sec/m3) (m3/sec) (Sv/Bq) (mRem/uCi) (sec) (mRem)

Gases

H 3 3.68E+02 2.5% 100% 32 6.19E+06 1.12E-05 1,81 E-12 0.30 1.60E-10 1.60E-04 3.30E-04 1.73E-1i1 6.40E-02 3.15E+07 1.70E-05 

1129 3.31E-02 2.5% 100% 32 6.19E+06 1.12E-05 1.81E-12 0.30 1.44E-14 1.60E-04 3.30E-04 2.09E-10 7.73E-01 3.15E+07 1.85E-08 

KR 85 5.86E+03 2.5% 100% 32 6.19E+06 1.12E-05 1.81E-12 0.30 2.55E-09 1.60E-04 3.30E-04 0.002+00 0.00E+00 3.15E+07 0.00E+00 

Crud 

Co-60 2.18E+01 100.0% 100% 32 6.19E+06 1.12E-05 1.81 E-12 0.15 1.89E-10 1.60E-04 3.30E-04 1.84E-08 6.81E+01 3.15E+07 2.14E-02 

Volatiles 

SR 90 6.32E+04 2.5% 100% 32 6.19E+06 1.12E-05 1.81E-12 2.00E-04 1.83E-11 1.60E-04 3.302-04 2.64E-09 9.77E+00 3.152+07 2.97E-04 

RU106 1.59E+04 2.5% 100% 32 6.19E+06 1.12E-05 1.81 E-12 2.00E-04 4.61 E-12 1.60E-04 3.30E-04 1.37E-08 5.07E+01 3.15E+07 3.88E-04 

C1134 4.04E+04 2.5% 100% 32 6.19E+06 1.12E-05 1.81 E-12 2.00E-04 1.17E-11 1.60E-04 3.30E-04 1.08E-08 4.00E+01 3.15E+07 7.78E-04 

CS137 9,82E+04 2.5% 100% 32 6.19E+06 1.12E-05 1.81E-12 2.OOE-04 2.84E-11 1.60E-04 3.30E-04 7.84E-09 2.902+01 3.15E+07 1.37E-03 
Fines 

PU241 8.53E+04 2.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 3.71 E-13 1.60E-04 3.30E-04 3.06E-11 1.13E-01 3.15E+07 6.98E-08 

Y90 6.32E+04 2.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 2.75E-13 1.60E-04 3,30E-04 9.52E-12 3.52E-02 3.15E+07 1.61 E-08 

PM147 2.63E+04 2.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 1.14E-13 1.60E-04 3.30E-04 3.60E-14 1.33E-04 3.15E+07 2.53E-11 

CE144 8.14E+03 2.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 3.54E-14 1.60E-04 3.30E-04 1.97E-09 7,29E+00 3.15E+07 4.29E-07 

PR144 8.14E+03 2.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.OOE-05 3.54E-14 1.60E-04 3.30E-04 1.05E-14 3.89E-05 3.15E+07 2.29E-12 

EU154 5,90E+03 2.5% 10% 32 6,191+06 1.12E-05 1.81E-12 3.00E-05 2.56E-14 1.60E-04 3.30E-04 1.55E-08 5.74E+01 3.15E+07 2.45E-06 

CM244 1.01 E+04 2.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 4.39E-14 1.60E-04 3.30E-04 1.04E-09 3.85E+00 3.15E+07 2.81 E-07 

PU238 5.81 E+03 2.5% 10% 32 6.19E+06 1,12E-05 1,81E-12 3.OOE-05 2.52E-14 1.60E-04 3.30E-04 1.00E-09 3.70E+00 3.15E+07 1.55E-07 

SB125 2.30E+03 2.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 9.99E-15 1.60E-04 3.30E-04 4,16E-10 1.54E+00 3.15E+07 2.56E-08 

EU155 1.65E+03 2.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 7.17E-15 1.60E-04 3.30E-04 6.14E-10 2.27E+00 3,15E+07 2.71E-08 

AM241 9.00E+02 2.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 3.91 E-15 1.60E-04 3.30E-04 2.67E-09 9.88E+00 3.15E+07 6.43E-08 

TE125M 5.61 E+02 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 2.44E-15 1.60E-04 3.30E-04 1.07E-10 3.96E-01 3.15E+07 1.60E-09 

PU240 4.05E+02 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 1.76E-15 1.60E-04 3.30E-04 9.51 E-10 3.52E+00 3.15E+07 1.03E-08 

SM151 3.38E+02 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 1.47E-15 1.60E-04 3.30E-04 1.49E-13 5.51E-04 3,15E+07 1.35E-12 

PU239 2.04E+02 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 8,87E-16 1.60E-04 3.30E-04 9.22E-10 3.41E+00 3.15E+07 5.03E-09 

BA137M 9.27E+04 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3,00E-05 4.03E-13 1.60E-04 3.30E-04 0.00E+00 0.00E+00 3.15E+07 0.00E+00 

RH106 1.59E+04 2.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 6.91 E-14 1.60E-04 3.30E-04 0.00E+00 0.00E+00 3.15E+07 0.00E+00 

PR144M 1.14E+02 2.5% 10% 32 6.192+06 1.12E-05 1.81E-12 3.00E-05 4.95E-16 1.60E-04 3.30E-04 0.00E+00 0.00E+00 3.15E+07 0.00E+00 

AM243 4.87E+01 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 2.12E-16 1.60E-04 3.30E-04 1.52E-08 5.62E+01 3.15E+07 1.98E208 

CM242 3.23E+01 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 1.40E-16 1.60E-04 3.30E-04 9.44E-10 3.49E+00 3.15E+07 8.15E-10 

CM243 3.63E+01 2.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 1.58E-16 1.60E-04 3.30E-04 6.29E-09 2.33E+01 3.15E+07 6.11 E-09 

NP239 4.87E+01 2.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 2.12E-16 1.60E-04 3.30E-04 1.63E-11 6.03E-02 3.15E+07 2.12E-11 

NP237 3.88E-01 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 1.69E-18 1.60E-04 3.30E-04 1.69E-08 6.25E+01 3.15E+07 1.75E-10 

PU242 2.85E+00 2.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 1.24E-17 1.60E-04 3.30E-04 9.45E-10 3.50E+00 3.15E+07 7.20E-11 

AM242 8.72E+00 2.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 3.79E-17 1.60E-04 3.30E-04 2.94E-12 1.09E-02 3.15E+07 6.86E-13 

AM242M 8.76E+00 2.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.002-05 3.81 E-17 1.60E-04 3.30E-04 1.38E-09 5.11 E+00 3.15E+07 3.23E-10 
_ _ I I Total 2.43E-02
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Inh-Lung

MPC-32 
Normal Conditions 

Committed Effective Dose Equivalent From Inhalation
%LI-,, Rate at Fraction Release 

Inventory available % remain No. MPCVol Upstream Released Release Rate XIQ Breathing Rate DCF DCF Occupancy Time CDE 
Nuclide (CI/Assy) for release airborne Assy (cm3) (cm3/s) per sec Fraction (Ci/sec) (sec/m3) (m3/sec) (Sv/Bq) (mRem/uCi) (sec) (mRem)

H 3 3.68E+02 2.5% 100% 32 6.19E+06 1.12E-05 1.81E-12 0.30 1.60E-10 1.60E-04 3.30E-04 1,73E-11 6.40E-02 3.15E+07 1.70E-05 
1129 3.31E-02 2.5% 100% 32 6.19E+06 1.12E-05 1.81E-12 0.30 1.44E-14 1.60E-04 3,30E-04 3.14E-10 1.165+00 3.15E+07 2785-08 

KR 85 5.86E+03 2.5% 100% 32 6.19E+06 1.12E-05 1.81 E-12 0.30 2.55E-09 1.60E-04 3.30E-04 0.00E+00 0,OOE+00 3.15E+07 0,00E+00 

Crud 
Co-60 2.185+01 100.0% 100% 32 6.19E+06 1.12E-05 1.81E-12 0.15 1.89E-10 1.60E-04 3.30E-04 3.45E-07 1.28E+03 3.155+07 4.02E-01 

Volatiles 
SR 90 6.32E+04 2.5% 100% 32 .19+08 1.12.-05 1.815 -12 2.00.-04u 1.8312-11 I.60-04 3.30E-04 2.86E-06 i.06E+04 3.15E+07 I 3.22E-01 
HUIo + 2.5%9 100% 1 32 6.19E+06 1.12E-05 1.81E-12 2.00-E04 4.61E-12 I 1.60E-04 I 3.30E-04 1.04E-06 3.85E+03 3.15E+07 2.95E-02 
CS134 4.045+04 2.5% 100% 32 6.19E+06 1.12E-05 1.81E-12 2.OOE-04 1.17-11 I 1.60E-04 3.30E-04 1.18E-08 4.37E+01 3.15E+07 8.50E-04 
CS137 9.82E+04 2.5% 100% 32 6.19E+06 1.12E-05 1.81E-12 2.00E-04 2.84E-11 1.60E-04 3.30E-04 8.82E-09 3.26E+01 3.15E+07 1.54E-03 

Fines 
PU241 8.53E+04 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 3.71E-13 1.60E-04 3.30E-04 3.18E-06 1,18E+04 3.15E+07 7.25E-03 
Y 90 6.32E+04 2.5% 10% 32 6.19E+06 1,12E-05 1.81 E-12 3.00E-05 2.75E-13 1.60E-04 3.30E-04 9.31 E-09 3.44E+01 3.15E+07 1.57E-05 

PM147 2.63E+04 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 1.14E-13 1.60E-04 3.30E-04 7.74E-08 2.86E+02 3.15E+07 5.44E-05 
CE144 8.14E+03 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3,00E-05 3.54E-14 1.60E-04 3.30E-04 7.91E-07 2.93E+03 3.15E+07 1.72E-04 
PR144 8.14E+03 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 3.54E-14 1.60E-04 3.30E-04 9.40E-11 3.48E-01 3,15E+07 2.05E-08 
EU154 5.90E+03 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 2.56E-14 1.60E-04 3.30E-04 7.92E-08 2.93E+02 3.15E+07 1.25E-05 
CM244 1.01 E+04 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 4.39E-14 1.60E-04 3.30E-04 1.93E-05 7.14E+04 3.15E+07 5.21 E-03 
PU238 5.81 E+03 2.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 2.52E-14 1.60E-04 3.30E-04 3.20E-04 1.18E+06 3.15E+07 4,97E-02 
SB125 2.30E+03 2.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 9.99E-15 1.60E-04 3.30E-04 2.17E-08 8.03E+01 3.15E+07 1.33E-06 
EU155 1.65E+03 2.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 7.17E-15 1.60E-04 3.30E-04 1.19E-08 4.40E+01 3.15E+07 5.25E-07 
AM241 9.00E+02 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 3.91 E-15 1.60E-04 3.30E-04 1.84E-05 6.81 E+04 3.15E+07 4.43E-04 

TE125M 5,61 E+02 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 2.44E-15 1.60E-04 3.30E-04 1.04E-08 3.85E+01 3.15E+07 1.56E-07 
PU240 4.05E+02 2.5% 10% 32 6.19E+06 1,12E-05 1.81 E-12 3.00E-05 1.76E-15 1.60E-04 3.30E-04 3.23E-04 1.20E+06 3.15E+07 3.50E-03 
SM151 3.38E+02 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 1.47E-15 1.60E-04 3.30E-04 3.26E-09 1.21E+01 3.15E+07 2.95E-08 
PU239 2.04E+02 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 8.87E-16 1.60E-04 3.30E-04 3.23E-04 1.20E+06 3.15E+07 1.76E-03 

BA137M 9,27E+04 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 4.03E-13 1.60E-04 3.30E-04 0.00E+00 0.00E+00 3.15E+07, 0.00E+00 
RH106 1.59E+04 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 6.91E-14 1.60E-04 3.30E-04 0.O0E+00 0.00E+00 3.15E+07 0.OOE+00 

PR144M 1.14E+02 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 4.95E-16 1.60E-04 3.30E-04 0,005+00 0.OOE+00 3.15E+07 0.00E+00 
AM243 4.87E+01 2.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 2.12E-16 1.60E-04 3.30E-04 1.78E-05 6.59E+04 3.15E+07 2.32E-05 
CM242 3.23E+01 2.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 1.40E-16 1.60E-04 3.30E-04 1.55E-05 5.74E+04 3.15E+07 1.34E-05 
CM243 3.63E+01 2.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 1.58E-16 1.60E-04 3.30E-04 1.94E-05 7.18E+04 3.15E+07 1.88E-05 
NP239 4.87E+01 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 2.12E-16 1.60E-04 3.30E-04 2.36E-09 8.73E+00 3.15E+07 3.07E-09 
NP237 3.88E-01 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3,00E-05 1.69E-18 1.60E-04 3.30E-04 1.61E-05 5.96E+04 3.15E+07 1.67E-07 
PU242 2.85E+00 2.5% 10% 32 6,19E+06 1.12E-05 1.81 E-12 3.OOE-05 1.24E-17 1.60E-04 3.30E-04 3.07E-04 1.14E+06 3.15E+07 2.34E-05 
AM242 8.725+00 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 3,79E-17 1.60E-04 3.30E-04 5,20E-08 1.92E+02 3.15E+07 1.21 E-08 

AM242M 8,76E+00 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 3,81 E-17 1.60E-04 3.30E-04 4.20E-06 1.55E+04 3.15E+07 9.84E-07 

I Total 8.24E-01

HI-STORM FSAR 
Report H' "02444 PagE.j - 4 Proposed-E• ision 1 B



(C
Inh-R Marrow

C*,,nifto Normal~, Comndit ioIns rmIhtn

% ,,Rate at Fractoion Release CD 
Inventory available % remain No. MPC Vol Upstream Released Release Rate XIQ Breathing Rate DOF DCF Occupancy Time ODE 

Nuclide (Ci/Assy) for release airborne Assy (cm3) (cm3/s) per sec Fraction (Ci/sec) (sec/m3) (m3/sec) (Sv/Bq) (mRem/uCi) (sac) (mRem)
fl�scnc

H 3 3.68E+02 2.5% 100% 32 6.19E+06 1.12E-05 1.81 E-12 0.30 1.60E-10 1.60E-04 3.30E-04 1.73Eol 1 6.40E-02 3.15E+07 1.702-05 

1129 3,31 E-02 2.5% 100% 32 6.19E+06 1.12E-05 1.81 E-12 0.30 1.44E-14 1602-04 3.30E-04 1.40E-10 5.18E-01 3.15E+07 1.24E-08 

KR 85 5.86E+03 2.5% 100% 32 6.19E+06 1.12E-05 1.81 E-12 0.30 2.55E-09 1.60E-04 3.30E-04 0,00E+00 0.00E+00 3.15E+07 0.00E+00 

Crud 

Co-60 2.18E+01 100.0% 100% 32 6.19E+06 1.12E-05 1.81 E-12 0.15 1.89E-10 1.60E-04 3.30E-04 1.72E-08 6.36E+01 3,15E+07 2.002-02 

Volatiles 

SR 90 6.322+04 2.5% 100% 32 6.19E+06 1.12E-05 1.81 E-12 2.00E-04 1.83E-11 1.602-04 3.30E-04 3.36E-07 1.24E+03 3.15E+07 3,79E-02 

RU106 1.59E+04 2.5% 100% 32 6.19E+06 1.12E-05 1.81E-12 2.00E-04 4.61 E-12 1.60E-04 3.30E-04 1.37E-08 5.07E+01 3.15E+07 3.88E-04 

CS134 4.04E+04 2.5% 100% 32 6.19E+06 1,12E-05 1.81E-12 2.00E-04 1.17E-11 1.60E-04 3.30E-04 1.18E-08 4.37E+01 3.15E+07 8,50E-04 

CS137 9.82E+04 2.5% 100% 32 6.19E+06 1.12E-05 1.81 E-12 2.00E-04 2.84E-11 1,60E-04 3.30E-04 8.30E-09 3.07E+01 3.15E+07 1.45E-03 

Fines 

PU241 8.53E+04 2.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3,00E-05 3.71 E2- 3 1.60E-04 3.30E-04 3.36E-06 1.24E+04 3.15E+07 7.66E-03 

Y 90 6.32E+04 2.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 2.75E-13 1.60E-04 3.302-04 2.79E-10 1.03E+00 3.15E+07 4.72E-07 

PM147 2.63E+04 2.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 1.14E-13 1.60E-04 3,30E-04 8.16E-09 3,02E+01 3.15E+07 5.74E-06 

CE144 8.14E+03 2.5% 10% 32 6.19E+06 1,12E-05 1.81 E-12 3.00E-05 3.54E-14 1.60E-04 3.30E-04 2.67E-08 9.88E+01 3.15E+07 5.81 E-06 

PR144 8.14E+03 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00-E05 3.54E-14 1.60E-04 3,30E-04 8.08E-14 2.99E-04 3.15E+07 1.76E-11 

EU154 5.90E+03 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 2.56E-14 1.60E-04 3.30E-04 1.06E-07 3.92E+02 3.15E+07 1,67E-05 

CM244 1.01E+04 2.5% 10% 32 6,19E+06 1.12E-05 1.81E-12 3.00E-05 4.39E-14 1.60E-04 3.30E-04 9.38E-05 3.47E+05 3.15E+07 2.53E-02 

PU238 5,81E+03 2.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 2.52E-14 1.60E-04 3,30E-04 1.52E-04 5.62E+05 3.15E+07 2.36E-02 

SB125 2.30E+03 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 9.99E-15 1.60E-04 3.30E-04 6.49E-10 2,40E+00 3.15E+07 3,99E-08 

EU155 1.65E+03 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 7.17E-15 1.60E-04 3.30E-04 1.43E-08 5.29E+01 3.15E+07 6.31E-07 

AM241 9.00E+02 2.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 3.91 E-15 1.60E-04 3.30E-04 1.74E-04 6.44E+05 3.15E+07 4.19E-03 

TE125M 5.61E+02 2.5% 10% 32 6.19E+06 1.12E-05 1,81E-12 3.00E-05 2.44E-15 1.60E-04 3,30E-04 3.01E-09 1.11E+01 3.152+07 4.51E-08 

PU240 4.05E+02 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 1.76E-15 1.60E-04 3.30E-04 1.69E-04 6.25E+05 3.15E+07 1.83E-03 

SM151 3.38E+02 2.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 1.47E-15 1.60E-04 3.30E-04 1.10E-08 4.07E+01 3.15E+07 9.94E-08 

PU239 2.04E+02 2.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 8.87E-16 1.60E-04 3.30E-04 1.69E-04 6.25E+05 3.15E+07 9.22E-04 

BA137M 9.27E+04 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 4.03E-13 1.60E-04 3.30E-04 0.00E+00 0.00E+00 3.15E+07 0.00E+00 

RH106 1.59E+04 2.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 6.91 E-14 1.60E-04 3.30E-04 0.00E+00 0.00E+00 3.15E+07 0.00E+00 

PR144M 1.142+02 2.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 4.95E-16 1.60E-04 3.30E-04 0.001+00 0.00E+00 3.15E+07 0.00E+00 

AM243 4.87E+01 2.5% 10% 32 6,19E+06 1.12E-05 1.81 E-12 3.00E-05 2.12E-16 1.60E-04 3.30E-04 1.73E-04 6.40E+05 3.15E+07 2.25E-04 

CM242 3.23E+01 2.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 1.40E-16 1.60E-04 3,30E-04 3.90E-06 1.44E+04 3.15E+07 3.37E-06 

CM243 3.632+01 2.5% 10% 32 6.192+06 1.12E-05 1.81E-12 3.002-05 1.582-16 1.602-04 3.302-04 1.18E-04 4.372+05 3.152+07 1.152-04 

NP239 4.87E+01 2.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 2.12E-16 1.60E-04 3.30E-04 2.08E-10 7.70E-01 3.15E+07 2.71 E-10 

NP237 3.88E-01 2.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 1,69E-18 1.60E-04 3.30E-04 2.62E-04 9.69E+05 3.15E+07 2.72E-06 

PU242 2.85E+00 2.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 1.24E-17 1.60E-04 3.30E-04 1.61 E-04 5.96E+05 3.15E+07 1.23E-05 

AM242 8.72E+00 2.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.OOE-05 3.79E-17 1.60E-04 3.30E-04 1.32E-08 4.882+01 3.15E+07 3.082-09 

AM242M 8.76E+00 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 3.81E-17 1.60E-04 3.30E-04 1.69E-04 6.252+05 3.152+07 3.962-05 

I Total 1.25E-01

HI-STORM FSAR 
Report HI-2002444

Proposed Revision lBPage 7.A - 5

MPC-32

f, -'"-A Effective Dose E ulvalent From Inhalation

Nnrm•l •nndltinn•

t•nmmiH==d I•ff==•ti\n• nn• I•nHivnlAnt Frnm JnhAIAlinn



Inh-B Surface

MPC-32 
Normal Conditions

%ILor Rate at Fraction Release 
Inventory available % remain No. MPC Vol Upstream Released Release Rate X/Q Breathing Rate DOF DCF Occupancy Time CDE 

Nuclide (Ci/Assy) for release airborne Assy (cm3) (cm3/s) per sec Fraction (Ci/sec) (sec/m3) (m3/sec) (Sv/Bq) (mRem/uCI) (sec) (toRem) 
Gases 

H 3 3.68E+02 2.5% 100% 32 6.19E+06 1.12E-05 1.81E-12 0.30 I 1.60E-10 11.60E-04 3.30E-04 1.73E-111 6.40E-02 3.15E+07 1.70E-05 
1129 3.31E-02 2.5% 100% 32 6.19E+06 1.12E-05 1.81 E-12 0.30 1.44E-14 1.60E-04 3.304-04 1.38E-10 5.11E-01 3.15E+07 1.22E-08 

KR 85 5.86E+03 2.5% 100% 32 6.19E+06 1.12E-05 1.81 E-12 0.30 2.55E-09 1.60E-04 3.30E-04 0.00E+00 0.00E+00 3.15E+07 0.00E+00 
Crud 

Co-60 2.18E+01 100.0%. 100% 32 6.19E+06 1.12E-05 1.81E-12 0.15 1.89-10 1.60E-04 3.30E-04 1.35E-08 5.00E+01 3.15E+07 1.57E-02 

Volatiles 
SR90 6.32E+04 2.5% 100% 32 6.19E+06 1.12E-05, 1.81E-12 2.OOE-04 1.83E-11 1.60E-04 3.30E-04 7.272-07 2.69E+03 3.,5E+07 8.19E-02 
AiiRinr ri~qF.nd 1 reO1 I nn i 32- a lo.9:0 An 1E0 4.IE1 2.OnO -- V - _ -- . I - .-- -- I .. - - . .I . .- (r-- O.U(I-+U I 5.105+u( JLI-S-U4 
C134 I4.04E+04 I2.5% I100% 32 6.19E+06 1.12E-05 1.81E-12 2.00E-04 1.172-11 1.602-04 3.30E-04 1.10E-08 4.07E+01 3.15E+07 7.92E-04 
CS137 9.82E+04 2.5% 100% 32 6.19E+06 1.12E-05 1.81E-12 2.002-04 2.84E-11 1.60E-04 3.30E-04 7.94E-09 2.94E+01 3.15E+07 1.39E-03 

Fines 
PU241 8.53E+04 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 3.71E-13 1.60E-04 3.30E-04 4.20E-05 1.55E+05 3.15E+07 9.58E-02 

Y90 6.32E+04 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 2.75E-13 1.60E-04 3.30E-04 2.78E-10 1.03E+00 3.15E+07 4.70E-07 
PM147 2.63E+04 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 1.14E-13 1.60E-04 3.30E-04 1.02E-07 3.77E+02 3.15E+07 7.17E-05 
CE144 8.14E+03 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 3.54E-14 1.60E-04 3.30E-04 4.54E-08 1.68E+02 3.15E+07 9.88E-06 
PR144 8.14E+03 2.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 3.54E-14 1.60E-04 3.30E-04 1.35E-13 5.00E-04 3.15E+07 2.94E-11 
EU154 5.90E+03 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 2.56E-14 1.60E-04 3.30E-04 5.23E-07 1.94E+03 3.15E+07 8.25E-05 
CM244 1.01E+04 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 4.39E-14 1.60E-04 3.302-04 1.17E-03 4.33E+06 3.152+07 3.162-01 
PU238 5.81 E+03 2.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.OOE-05 2.52E-14 1.60E-04 3.30E-04 1.90E-03 7.03E+06 3.15E+07 2.95E-01 
SB125 2.30E+03 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 9.99E-15 1.60E-04 3.30E-04 2.73E-09 1.01E+01 3.15E+07 1.68E-07 
EU155 1.65E+03 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 7.17E-15 1.60E-04 3.30E-04 1.52E-07 5.62E+02 3.15E+07 6.71E-06 
AM241 9.00E+02 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 3.91E-15 1.60E-04 3.30E-04 2.17E-03 8.03E+06 3.15E+07 5.22E-02 

TEl 25M 5.61E+02 2.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 2.44E-15 1.60E-04 3.30E-04 3.21E-08 1.19E+02 3.15E+07 4.81 E-07 
PU240 4.05E+02 2.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 1.76E-15 1.60E-04 3.30E-04 2.11E-03 7.81E+06 3.15E+07 2.29E-02 
SM151 3.38E+02 2.5% 10% 32 6,19E+06 1.12E-05 1.81 E-12 3.00E-05 1.47E-15 1.60E-04 3.30E-04 1.38E-07 5.11E+02 3.15E+07 1.25E-06 
PU239 2.04E+02 2.5% 10% 32 6.19E+06 1.12E-05 1.81 E-1 2 3.00E-05 8,87E-16 1.60E-04 3.30E-04 2.11E-03 7.81E+06 3.15E+07 1.15E-02 

BA137M 9.27E+04 2.5% 10% 32 6.19E+06. 1.12E-05 1.81E-12 3.00E-05 4.03E-13 1.60E-04 3.30E-04 0.00E+00 0.00E+00 3.15E+07 0.00E+00 
RH106 1.59E+04 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 6.91E-14 1.60E-04 3.30E-04 0.00E+00 0.00E+00 3.15E+07 0.00E+00 

PR144M 1.14E+02 2.5% 10% 32 6.19E+06 1,12E-05 1.81E-12 3.00E-05 4.95E-16 1.60E-04 3.30E-04 O.00E+00 0.OOE+00 3.15E+07 0.OOE+00 
AM243 4.87E+01 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 2.12E-16 1,60E-04 3.30E-04 2.17E-03 8.03E+06 3.15E+07 2.83E-03 
CM242 3.23E+01 2.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3,00E-05 1.40E-16 1.60E-04 3.30E-04 4.87E-05 1.80E+05 3.15E+07 4.21E-05 
CM243 3.63E+01 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 1.58E-16 1.60E-04 3.30E-04 1.47E-03 5.44E+06 3.15E+07 1.43E-03 
NP239 4.87E+01 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.002-05 2.12E-16 1.60E-04 3.30E-04 2.03E-09 7.51E+00 3.15E+07 2.64E-09 
NP237 3.88E-01 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 1.69E-18 1.60E-04 3,30E-04 3.27E-03 1.21E+07 3.15E+07 3.39E-05 
PU242 2.85E+00 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 1.24E-17 1.60E-04 3.30E-04 2.01E-03 7.44E+06 3.15E+07 1.53E-04 
AM242 8.72E+00 2.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.002-05 3.792-17 1.60E-04 3.30E-04 1.65E-07 6.11 E+02 3.15E+07 3.85E-08 

AM242M 8.76E+00 2.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 3.81E-17 1.60E-04 3.30E-04 2.12E-03 7.84E+06 3.15E+07 4.97E-04 
I Total 8.99E-01

HI-STORM FSAR 
Report HI r'•02444 Proposed RAvision 1BPage 7 A - 6 F-



(
Inh-Thyroid

MPC-32 
Normal Conditions 

Committed Effective Dose Equivalent From Inhalation
S!.•,r Rate at Fraction Release 

inventory available % remain No. MPC Vol Upstream Released Release Rate XaQ Breathing Rate DCF DCF Occupancy Time CDE 

Nuclide (Ci/Assy) for release airborne Assy (cm3) (cm3/s) per sec Fraction (Cl/sec) (sec/m3) (m3/sec) (Sv/Bq) (mRem/uCi) (sec) (mRem)

Gases

H 3 3.68E+02 2.5% 100% 32 6.19E+06 1.12E-05 1.81E-12 0.30 1.60E-10 1.60E-04 3.30E-04 1.73E-1l1 6.40E-02 3.15E+07 1.70E-05 

1129 3.31 E-02 2.5% 100% 32 6.19E+06 1.12E-05 1.81 E-12 0.30 1.44E-14 1.60E-04 3.30E-04 1.56E-06 5.77E+03 3.15E+07 1.38E-04 

KR 85 5.86E+03 2.5% 100% 32 6.19E+06 1.12E-05 1.81E-12 0.30 2.55E-09 1.60E-04 3.30E-04 0.00E+00 0.00E+00 3.15E+07 0.00E+00 

Crud 

Co-60 2.18E+01 100.0% 100% 32 6.19E+06 1.12E-05 1.81E-12 0.15 1.89E-10 1.60E-04 3.30E-04 1.62E-08 5.99E+01 3.15E+07 1.89E-02 

Volatiles 

SR 90 6.32E+04 2.5% 100% 32 6.19E+06 1.12E-05 1.81E-12 2.00E-04 1.83E-11 1.60E-04 3.308-04 2.648-09 9.77E+00 3.15E+07 2.978-04 

RU106 1.59E+04 2.5% 100% 32 6.19E+06 1. 12E-05 1.81E-12 2.00E-04 4.61E-12 1.60E-04 3.30E-04 1.37E-08 5.07E+01 3.15E+07 3.88E-04 

CS134 4.04E+04 2.5% 100% 32 6.19E+06 1.12E-05 1.81 E-12 2.00E-04 1.17E-11 1.60E-04 3.30E-04 1.11 E-08 4.11E+01 3.15E+07 7.99E-04 

CS137 9.82E+04 2.5% 100% 32 6.19E+06 1.12E-05 1.81 E-12 2.OOE-04 2.84E-11 1.60E-04 3.30E-04 7.93E-09 2.938+01 3.15E+07 1.39E-03 

Fines 

PU241 8.53E+04 2.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 3.71E-13 1.60E-04 3.30E-04 1.24E-11 4.59E-02 3.15E+07 2.83E-08 

Y 90 6.32E+04 2.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 2.75E-13 1.60E-04 3.30E-04 9.52E-12 3.52E-02 3.15E+07 1.61 E-08 

PM147 2.63E+04 2.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 1.14E-13 1.60E-04 3.30E-04 1.98E-14 7.33E-05 3.15E+07 1.39E-11 

CE144 8.14E+03 2.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 3.54E-14 1.60E-04 3.30E-04 1.88E-09 6.96E+00 3.15E+07 4.09E-07 

PR144 8.14E+03 2.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 3.54E-14 1.60E-04 3.30E-04 8.47E-15 3.13E-05 3.15E+07 1.84E-12 

EU154 5.90E+03 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 2.56E-14 1.60E-04 3.30E-04 7.14E-09 2.64E+01 3.15E+07 1.13E-06 

CM244 1.01E+04 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.008-05 4.39E-14 1.60E-04 3.30E-04 1.01 E-09 3.74E+00 3.15E+07 2.73E-07 

PU238 5.81 E+03 2.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 2.52E-14 1.60E-04 3.30E-04 9.62E-10 3.56E+00 3.15E+07 1.49E-07 

SB125 2.30E+03 2.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 9.99E-15 1.60E-04 3.30E-04 3.24E-10 1.20E+00 3.15E+07 1.99E-08 

EU155 1.65E+03 2,5% 10% 32 6.19E+06 1,12E-05 1.81E-12 3.00E-05 7.17E-15 1.60E-04 3.30E-04 2.408-10 8.88E-01 3.15E+07 1.06E-08 

AM241 9.00E+02 2.5% 10% 32 6.19E+06 1.128-05 1.81 E-12 3.00E-05 3.91 E-15 1.60E-04 3.30E-04 1.60E-09 5.92E+00 3.15E+07 3.85E-08 

TE125M 5.61 E+02 2.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 2.44E-15 1.60E-04 3.308-04 9.93E-11 3.67E-01 3.15E+07 1.49E-09 

PU240 4.05E+02 2.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 1.76E-15 1.60E-04 3.30E-04 9.05E-10 3.35E+00 3.15E+07 9.80E-09 

SM151 3.38E+02 2.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 1.47E-15 1.608-04 3,30E-04 1.32E-14 4.88E-05 3.15E+07 1.19E-13 

PU239 2.04E+02 2.5% 10% 32 6.19E+06 1.12E-05 1,81E-12 3.00E-05 8.87E-16 1.60E-04 3.30E-04 9.03E-10 3.34E+00 3.15E+07 4.93E-09 

BA137M 9.27E+04 2.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 4.03E-13 1.60E-04 3.30E-04 0.00E+00 0.00E+00 3.15E+07 0.00E+00 

RH106 1.59E+04 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 6.91E-14 1.60E-04 3.30E-04 0.00E+00 0.00E+00 3.15E+07 0.00E+00 

PR144M 1.14E+02 2.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 4.95E-16 1.60E-04 3.30E-04 0.00E+00 0.00E+00 3.15E+07 O.00E+00 

AM243 4.87E+01 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 2.12E-16 1.60E804 3.30E-04 8.29E-09 3.07E+01 3.15E+07 1.08E-08 

CM242 3.23E+01 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 1.40E-16 1.60E-04 3.30E-04 9.41 E-10 3.48E+00 3.15E+07 8.13E-10 

CM243 3.63E+01 2.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 1.58E-16 1.60E-04 3.30E-04 3.83E-09 1.42E+01 3.15E+07 3.72E-09 

NP239 4.87E+01 2.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 2.12E-16 1.60E-04 3.30E-04 7.62E-12 2.82E-02 3.15E+07 9.92E-12 

NP237 3.88E-01 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3,00E-05 1.69E-18 1.60E-04 3.30E-04 1.34E-08 4.96E+01 3.15E+07 1.39E-10 

PU242 2.85E+00 2.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 1.24E-17 1.60E-04 3.30E-04 8.79E-10 3.25E+00 3.15E+07 6.70E-11 

AM242 8.72E+00 2.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 3.79E-17 1.60E-04 3.30E-04 2.52E-12 9.32E-03 3.15E+07 5.88E-13 

AM242M 8.76E+00 2.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 3.81 E-17 1.60E-04 3.30E-04 5.64E-10 2,09E+00 3.15E+07 1.32E-10 
_ _1 I . Total 2.19E-02

HI-STORM FSAR 
Report HI-2002444 Proposed Revision 1BPage 7.A - 7



Inh-Effective

MPC-32 

Normal Conditions 
Committed Effective Dose Equivalent From Inhalation 

%L~,,o Rate at Fraction Release 
Inventory available % remain No. MPC Vol Upstream Released Release Rate X/Q Breathing Rate DCF DCF Occupancy Time CEDE 

Nuclide (CI/Assy) for release airborne Assy (cm3) (cm3/s) per sec Fraction (Ci/sec) (sec/m3) (m3/sec) (Sv/Bq) (mRem/uCi) (sec) (mRem)

H 3 3.68E+02 2.5% 100% 32 6.19E+06 1.12A-05 1.812-12 0.30 1.602-10 1.60E-04 3.30E-04 1.73E-11 6.40E-02 3.15E+07 1.70E-05 
1129 3.31E-02 2.5% 100% 32 6.19E+06 1.12E-05 1.81)-12 0.30 1.44E-14 1.602-04 3.302-04 4.692-08 1.74E+02 3.15E+07 4.15E-06 

KR85 5.862+03 2.5% 100% 32 6.19E+06 1.122-05 1.81E-12 0.30 2.55E-09 1.60E-04 3.30E-04 0.00E+00 O.00E+00 3.115E+07 0.00E+00 
Crud 

Co-60 2.18E+01 100.0% 100% 32 6.19E+06 1.12E-05 1.81E-12 0.15 1.89E-10 1.60E-04 3.30E-04 5.91E-08 2.19E+02 3.15E+07 6.88E-02 

Volatiles 
SR 90 6.32E+04 2.5% 100% 32 6.19E+06 1.12E-05 1.81 E-12 2.00E-04 1.83E-11 1.60E-04 3.30E-04 3.51 E-07 1.30E+03 3.15E+07 3.95E-02 RU106 1.59E+04 1 2.5% 1 100% 1 32 P I (i,1.QF-,nr 1 1 I9=-n.n I i R1F.12 on2 AM nn A n i AlC- I Q_. n A 3 0 -̂A . -. 15. -.. 6E-- 

CS3 I 2.O., 1.25E-0 f ~ jcv I dwe 0 12 -u.l CS134 I4.042+04 I2.5% 100% 32 6.19E+06 1.12E-05 1.81 E-12 2.00-04 1.17E-11 1.60E-04 3.30E-04 1.25E-08 4.632+01 3.15E+07 9.00E-04 
CS137 9.82E+04 2.5% 100% 32 6.19E+06 1.12E-05 1.81 E-12 2.00E-04 2.842-11 1.60E-04 3.30E-04 8.63E-09 3.19E+01 3.15E+07 1.51 E-03 

Fines 
PU241 8.53E+04 2.5% 10% 32 6.19E+06 1,12E-05 1.81E-12 3.00E-05 3.71E-13 1.60E-04 3.30E-04 2.23E-06 8.25E+03 3.15E+07 5.09E-03 
Y 90 6.32E+04 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 2.75E-13 1.60E-04 3.30E-04 2.28E-09 8.44E+00 3.15E+07 3.85E-06 

PM147 2.63E+04 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 1.14E-13 1.60E-04 3.30E-04 1.06E-08 3.92E+01 3.15E+07 7.46E-06 
CE144 8.14E+03 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 3.54E-14 1.60E-04 3.30E-04 1.01E-07 3.74E+02 3.15E+07 2.20E-05 
PR144 8.14E+03 2.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 3.54E-14 1.60E-04 3.30E-04 1.17E-11 4.33E-02 3.15E+07 2.55E-09 
EU154 5.90E+03 2.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.OOE-05 2.56E-14 1.60E-04 3.30E-04 7.73E-08 2.86E+02 3.15E+07 1.22E-05 
CM244 1.01 E+04 2.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 4.39E-14 1.60E-04 3.30E-04 6.70E-05 2.48E+05 3.15E+07 1.81E-02 
PU238 5.81 E+03 2.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 2.52E-14 1.60E-04 3.30E-04 1.06E-04 3.92E+05 3.15E+07 1.65E-02 
SB125 2.30E+03 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 9.99E-15 1.60E-04 3.30E-04 3.30E-09 1.22E+01 3.15E+07 2.03E-07 
EU155 1.65E+03 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 7.17E-15 1.60E-04 3.30E-04 1.12E-08 4.14E+01 3.15E+07 4.94E-07 
AM241 9.00E+02 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 3.91 E-15 1.60E-04 3.30E-04 1.20E-04 4.44E+05 3.15E+07 2.89E-03 

TE125M 5.61 E+02 2.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.OOE-05 2.44E-15 1.60E-04 3.30E-04 1.97E-09 7.29E+00 3.15E+07 2.95E-08 
PU240 4.05E+02 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 1.76E-15 1.60E-04 3.30E-04 1.16E-04 4.29E+05 3.15E+07 1.26E-03 
SM151 3.38E+02 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 1.47E-15 1.60E-04 3.30E-04 8.10E-09 3.00E+01 3.15E+07 7.32E-08 
PU239 2.04E+02 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 8.87E-16 1.60E-04 3.30E-04 1.16E-04 4.29E+05 3.15E+07 6.33E-04 

BA137M 9.27E+04 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 4.03E-13 1.60E-04 3.30E-04 0.00E+00 0.00E+00 3.15E+07 0.00E+00 
RH106 1.59E+04 2.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 6.91 E-14 1.60E-04 3.30E-04 0.OOE+00 0.00E+00 3.15E+07 0.00E+00 

PR144M 1.14E+02 2.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 4.95E-16 1.60E-04 3.30E-04 0.00E+00 O.00E+00 3.15E+07 0.00E+00 
AM243 4.87E+01 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 2.12E-16 1.60E-04 3.30E-04 1.19E-04 4.40E+05 3.15E+07 1.55E-04 
CM242 3.23E+01 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 1.40E-16 1.60E-04 3.30E-04 4.67E-06 1.73E+04 3.15E+07 4.03E-06 
CM243 3.63E+01 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 1.58E-16 1.60E-04 3.30E-04 8.30E-05 3.07E+05 3.15E+07 8.06E-05 
NP239 4.87E+01 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 2.12E-16 1.60E-04 3.30E-04 6.78E-10 2.51E+00 3.15E+07 8.83E-10 
NP237 3.88E-01 2.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 1.69E-18 1.60E-04 3.30E-04 1.46E-04 5.40E+05 3.15E+07 1.51 E-06 
PU242 2.85E+00 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 1.24E-17 1.60E-04 3.30E-04 1.11E-04 4.11E+05 3.15E+07 8.46E-06 
AM242 8.72E+00 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 3.79E-17 1.60E-04 3.30E-04 1.58E-08 5.85E+01 3.15E+07 3.68E-09 

AM242M 8.76E+00 2.5% 10% 32 6.19E+06 1.122-05 1.812-12 3.002-05 3.812-17 1.60E-04 3.30E-04 1.15E-04 4.26E+05 3.15E+07 2.69E-05 

S Total 1.592-01

HI-STORM FSAR 
Report HI-9002444 Page T.A - 8 Proposed Re vision 1 B



Inh-Gonad

MPC-32 
Off-Normal Conditions 

Committed Effective Dose Equivalent From Inhalation

% Lioor Rate Fraction Release 

Inventory available % remain No. MPC Vol at Upstream Released Release Rate X/O Breathing Rate DCF DCF Occupancy TIme CDE 

Nuclide (Ci/Assy) for release airborne Assy (cm3) (cm3/s) per sec Fraction (Ci/sec) (sec/m3) (m3/sec) (SvIBq) (mRem/uCi) (sec) (mRem)

Gases

H 3 3.68E+02 11.5% 100% 32 6.19E+06 1.12E-05 1.81 E-12 0.30 7.36E-10 1.60E-04 3.30E-04 1.73E-11 6.40E-02 3.15E+07 7.832-05 

1129 3.31E-02 11.5% 100% 32 6.19E+06 1.12E-05 1.81 E-12 0.30 6.62E-14 1.60E-04 3.30E-04 8.69E-11 3.22E-01 3.15E+07 3.54E-08 

KR 85 5.86E+03 11.5% 100% 32 6.19E+06 1.12E-05 1.81 E-12 0.30 1,17E-08 1.60E-04 3.30E-04 0.OOE+00 0.00E+00 3.15E+07 0.00E+00 
Crud 

Co-60 2.18E+01 100.0% 100% 32 6.19E+06 1.12E-05, 1.81E-12 0.15 1.89E-10 1.60E-04 3.30E-04 4.76E-09 1.76E+01 3.15E+07 5.54E-03 

Volatiles 

SR 90 6.32E+04 11.5% 100% 32 6.19E+06 1.12E-05 1.81 E-12 2.00E-04 8.42E-11 1.60E-04 3.302-04 2.64E-09 9.77E+00 3.152+07 1.37E-03 

RU106 1.59E+04 11.5% 100% 32 6.19E+06 1.12E-05 1.81 E-12 2.00E-04 2.12E-11 1.60E-04 3,30E-04 1.38E-08 5.11E+01 3.15E+07 1.80E-03 

CS134 4.04E+04 11.5% 100% 32 6.19E+06 1,12E-05 1.81 E-12 2.00E-04 5.38E-11 1.60E-04 3.30E-04 1.30E-08 4.81E+01 3,15E+07 4.31E-03 

CS137 9.82E+04 11.5% 100% 32 6.19E+06 1.12E-05 1.81 E-12 2.00E-04 1.31 E-10 1.60E-04 3.30E-04 8.76E-09 3.24E+01 3.15E+07 7.05E-03 

Fines 

PU241 8.53E+04 11.5% 10% 32 6.19E+06 1.12E-05 1,81E-12 3.00E-05 1.71E-12 1.60E-04 3.30E-04 6.82E-07 2.52E+03 3.15E+07 7.16E-03 

Y90 6.32E+04 11,5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3,OOE-05 1.26E-12 1.60E-04 3.30E-04 9.52E-12 3.52E-02 3.15E+07 7.40E-08 

PM147 2.63E+04 11.5% 10% 32 6.19E+06 1,12E-05 1.81E-12 3.00E-05 5,26E-13 1.60E-04 3.30E-04 1.88E-14 6.96E-05 3.15E+07 6,08E-11 

CE144 8.14E+03 11.5% 10% 32 6,19E+06 1.12E-05 1.81E-12 3.00E-05 1.63E-13 1.60E-04 3.30E-04 1.93E-09 7.14E+00 3.15E+07 1.93E-06 

PR144 8.14E+03 11.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 1,63E-13 1.60E-04 3.30E-04 2,41 E-15 8.92E-06 3.15E+07 2.41 E-12 

EU154 5.90E+03 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 1.18E-13 1.60E-04 3.30E-04 1.17E-08 4.33E+01 3.15E+07 8.49E-06 

CM244 1.01 E+04 11.5% 10% 32 6.19E+06 1.12E-05 1,81 E-12 3.00E-05 2.02E-13 1.60E-04 3.30E-04 1.59E-05 5.88E+04 3.15E+07 1.98E-02 

PU238 5.81E+03 11.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 1,16E-13 1.60E-04 3,30E-04 2.80E-05 1.04E+05 3.15E+07 2.00E-02 

SB125 2.30E+03 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 4.60E-14 1.60E-04 3.30E-04 3.60E-10 1.33E+00 3.15E+07 1.02E-07 

EU155 1.65E+03 11.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 3.30E-14 1.60E-04 3.30E-04 3.56E-10 1.32E+00 3,15E+07 7.23E-08 

AM241 9.00E+02 11.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 1.80E-14 1.60E-04 3.30E-04 3.25E-05 1,20E+05 3.15E+07 3.60E-03 

TE125M 5.61E+02 11.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 1.12E-14 1,60E-04 3.30E-04 1.24E-10 4.59E-01 3.15E+07 8.56E-09 

PU240 4.05E+02 11.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 8.10E-15 1.60E-04 3.30E-04 3.18E-05 1.18E+05 3.15E+07 1.58E-03 

SM151 3.38E+02 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 6.76E-15 1.60E-04 3.30E-04 4.03E-14 1.49E-04 3.15E+07 1.68E-12 

PU239 2,04E+02 11.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 4.08E-15 1.60E-04 3.30E-04 3.18E-05 1.18E+05 3.152+07 7.98E-04 

BA137M 9.27E+04 11.5% 10% 32 6.19E+06 1,12E-05 1.,81E-12 3.00E-05 1.85E-12 1.60E-04 3.30E-04 0.002+00 0.00E+00 3.15E+07 0.00E+00 

RH106 1.59E+04 11.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 3.18E-13 1.60E-04 3.30E-04 0.00E+00 0.00E+00 3.15E+07 0.002+00 

PR144M 1.14E+02 11.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 2.28E-15 1.60E-04 3.30E-04 0.00E+00 0.00E+00 3.15E+07 0.00E+00 

AM243 4.87E+01 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 9.74E-16 1.60E-04 3.30E-04 3.26E-05 1.21 E+05 3.15E+07 1.95E-04 

CM242 3.23E+01 11.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 6.46E-16 1.60E-04 3.30E-04 5.70E-07 2.11 E+03 3.15E+07 2.26E-06 

CM243 3.63E+01 11.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 7.26E-16 1.60E-04 3.30E-04 2.07E-05 7.66E+04 3.15E+07 9.24E-05 

NP239 4.87E+01 11.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 9.74E-16 1.60E-04 3.30E-04 7.45E-1 1 2.76E-01 3.15E+07 4.46E-10 

NP237 3.88E-01 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 7.76E-18 1.60E-04 3.30E-04 2.96E-05 1.10E+05 3.15E+07 1,41E-06 

PU242 2.85E+00 11.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 5.70E-17 1.60E-04 3.30E-04 3.02E-05 1.12E+05 3.15E+07 1.06E-05 

AM242 8.72E+00 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 1.74E-16 1.60E-04 3.30E-04 1.94E-09 7.18E+00 3.15E+07 2.08E-09 

AM242M 8.76E+00 11.5% 10% 32 6.192+06 1.12E-05 1.81 E-12 3.002-05 1.75E-16 1.60E-04 3.30E-04 3.21 E-05 1.19E+05 3.15E+07 3.46E-05 

_ _ Total 7.34E-02

HI-STORM FSAR 
Report HI-2002444 Proposed Revision 1 B

(

Page 7.A - 9



Inh-breast

MPC-32 

Off-Normal Conditions 
Committed Effective Dose Equivalent From Inhalation 

% Ltef Rate Fraction Release 
Inventory available % remain No. MPG Vol at Upstream Released Release Rate X/Q Breathing Rate DOF DCF Occupancy Time CDE 

Nuclide (CI/Assy) for release airborne Assy (cm3) (cm3/s) per sec Fraction (Ci/sec) (sec/m3) (m3/seo) (Sv/Bq) (mRem/uCi) (sec) (mRem) 
Gases

H 3 3.68E+02 11.5% 100% 32 6.19E+06 1.12E-05 1.81E-12 0.30 7.36E-10 1.60E-04 3,30E-04 1.73E-11 6.40E-02 3.15E+07 7.83E-05 
1129 3.31E-02 11.5% 100% 32 6.19E+06 1.12E-05 1.81E-12 0.30 6.62E-14 1.60E-04 3.30E-04 2.09E-10 7.73E-01 3.15E+07 8.51E-08 

KR 85 5.86E+03 11.5% 100% 32 6.19E+06 1.12E-05 1.81E-12 0,30 1.17E-08 1.60E-04 3.30E-04 0.00E+00 0.00E+00 3,15E+07 0.00E+00 

Crud 
00-60 2.185+01 100.0% 100% 32 6.19E+06 1.12E-05 1.81E-12 0.15 1.89E.10 1.60E-04 3.30E-04 1.84E-08 6.81E+01 3.15E+07 2.14E-02 

Volatiles I 
lSR90F•TE+04 .lu.--I,1 0% .3.302 -u4 Y.7t:+UO 3.15E+07 1350 

:- I I.-,--u I--,-g 1 -. Q1-u 1.4 U 1.37 03 RU106 1.59E+04 11.5% 100% 32 6.19E+06 1.12E-05 1.81 E-12 2.00E-04 2.12E-11 1.60E-04 3,30E-04 1.37E-08 5.07E+01 3.15E+07 1.79E-03 
CS134 4.04E+04 11.5% 100% 32 6.192+06 1.122-05 1.81E-12 2.00E-04 5.382-11 1.60E-04 3.30E-04 1.08E-08 4.00E+01 3.15E+07 3.58E-03 
CS137 9.82E+04 11.5% 100% 32 6.192+06 1.125-05 1.81E-12 2,00E-04 1.31E-10 1.60E-04 3.30E-04 7.84E-09 2.90E+01 3.15E+07 6.31 E-03 

Fines 
PU241 8.53E+04 11.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.002-05 1.71 E-12 1.60E-04 3.30E-04 3.06E-11 1.132-01 3.155+07 3.212-07 
Y90 6.32E+04 11.5% 10% 32 6.19E+06 1.12E-05 1.815-12 3.00E-05 1,26E-12 1.60E-04 3.30E-04 9.52E-12 3.52E-02 3.15E+07 7.40E-08 

PM147 2.63E+04 11.5% 10% 32 6.19E+06 1.122-05 1.81E-12 3.OOE-05 5.26E-13 1.60E-04 3.30E-04 3.60E-14 1.33E-04 3.15E+07 1.16E-10 
CE144 8.14E+03 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.002-05 1.63E-13 1.605-04 3.30E-04 1.97E-09 7.29E+00 3.15E+07 1.97E-06 
PR144 8.14E+03 11.5% 10% 32 6.192+06 1.12E-05 1.81E-12 3.OOE-05 1.63E-13 1.60E-04 3.30E-04 1.05E-14 3.89E-05 3.15E+07 1.052-11 
EU154 5.90E+03 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 1.18E-13 1.60E-04 3.30E-04 1.55E-08 5.74E+01 3.15E+07 1.12E-05 
CM244 1.01 E+04 11.5% 10% 32 6.192+06 1.12E-05 1.81E-12 3,00E-05 2.02E-13 1.60E-04 3.30E-04 1.04E-09 3.85E+00 3,15E+07 1.29E-06 
PU238 5.812+03 11.5% 10% 32 6,19E+06 1.12E-05 1.81E-12 3,002-05 1.16E-13 1.60E-04 3.30E-04 1.00E-09 3.702+00 3.15E+07 7.15E-07 
SB125 2.30E+03 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 4.60E-14 1.60E-04 3.30E-04 4.16E-10 1.54E+00 3.15E+07 1.18E-07 
EU155 1.65E+03 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 3.30E-14 1.60E-04 3.30E-04 6.14E-10 2.27E+00 3.15E+07 1.25E-07 
AM241 9.002+02 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 1.80E-14 1.60E-04 3.30E-04 2.67E-09 9.88E+00 3.15E+07 2.96E-07 

TE125M 5.61E+02 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.005-05 1.12E-14 1.60E-04 3.30E-04 1.07E-10 3.96E-01 3.15E+07 7.38E-09 
PU240 4.05E+02 11.5% 10% 32 6.19E+06 1.122-05 1.81 E-12 3.00E-05 8.10E-15 1.60E-04 3.30E-04 9,51 E-10 3.52E+00 3.15E+07 4.74E-08 
SM151 3.38E+02 11.5% 10% 32 6.19E+06 1.122-05 1.81 E-12 3.002-05 6.76E-15 1.60E-04 3.30E-04 1.49E-13 5.51E-04 3.152+07 6.20E-12 
PU239 2.04E+02 11.5% 10% 32 6.192+06 1,12E-05 1.81 E-12 3.00E-05 4,08E-15 1.60E-04 3.30E-04 9.22E-10 3.41E+00 3.15E+07 2.31E-08 

BA137M 9.27E+04 11.5% 10% 32 6,192+06 1.12E-05 1.81 E-12 3.00E-05 1.85E-12 1.60E-04 3.30E-04 0.00E+00 0.00E+00 3.15E+07 0.00E+00 
RH106 1.59E+04 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 3.18E-13 1.602-04 3.30E-04 0.00E+00 0.00E+00 3.15E+07 0.00E+00 

PR144M 1,14E+02 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.002-05 2.28E-15 1.60E-04 3.30E-04 0.00E+00 0.00E+00 3.15E+07 0.00E+00 
AM243 4.87E+01 11.5% 10% 32 6.19E+06 1.122-05 1.81 E-12 3.00E-05 9.74E-16 1.60E-04 3.30E-04 1.52E-08 5.62E+01 3.15E+07 9.11 E-08 
CM242 3.23E+01 11.5% 10% 32 6.19E+06 1.12E-05 1,81 E-12 3.00E-05 6.462-16 1.60E-04 3.30E-04 9.44E-10 3.49E+00 3.15E+07 3.75E-09 
CM243 3.63E+01 11.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 7.26E-16 1.60E-04 3,30E-04 6.29E-09 2.332+01 3.15E+07 2.81E-08 
NP239 4.87E+01 11.5% 10% 32 6.19E+06 1.12E-05 1.812-12 3.00E-05 9.74E-16 1.602-04 3.30E-04 1.63E-11 6.03E-02 3.15E+07 9.77E-11 
NP237 3.882-01 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.002-05 7.76E-18 1.60E-04 3.30E-04 1.69E-08 6.25E+01 3.15E+07 8.07E-10 
PU242 2.85E+00 11.5% 10% 32 6.19E+06 1,12E-05 1.81E-12 3.00E-05 5.70E-17 1.60E-04 3.30E-04 9.45E-10 3.50E+00 3.15E+07 3.31 E-10 
AM242 8.722+00 11.5% 10% 32 6.192+06 1.12E-05 1.812-12 3.00E-05 1.74E-16 1.60E-04 3.30E-04 2.94E-12 1.092-02 3,15E+07 3.152-12 

AM242M 8.76E+00 11.5% 10% 32 6.19E+06 1.122-05 1.81 E-12 3.00E-05 1.75E-16 1.60E-04 3.30E-04 1.38E-09 5.11E+00 3.15E+07 1.49E-09 
I Total 3.46E-02

HI-STORM FSAR 
Report HI -102444 Page "7 4, - 10 Proposed P-vision 1 B



(
Inh-Lung

MPC-32 
Off-Normal Conditions 

Committed Effective Dose Equivalent From Inhalation

% Lff,, Rate Fraction Release 

Inventory available % remain No. MPC Vol at Upstream Released Release Rate XIQ Breathing Rate DCF DOF Occupancy Time CDE 

Nuclide (Ci/Assy) for release airborne Assy (cm3) (cm3/s) per sec Fraction (Ci/sec) (sec/m3) (m3/sec) (Sv/Bq) (mRem/uCl) (sec) (mRem) 
Gases 

H 3 3.68E+02 11.5% 100% 32 6,19E+06 1.12E-05 1.81E-12 0.30 7.36E-10 1.60E-04 3.30E-04 1.73E-11 6.40E-02 3.15E+07 7.83E-05 

1129 3.31E-02 11.5% 100% 32 6.19E+06 1.12E-05 1.81 E-12 0.30 6.62E-14 1.60E-04 3.30E-04 3.14E-10 1.16E+00 3.15E+07 1.28E-07 

KR 85 5.86E+03 11.5% 100% 32 6.19E+06 1.12E-05 1.81E-12 0.30 1.17E-08 1.60E-04 3.30E-04 0.00E+00 0.00E+00 3.15E+07 0.00E+00 

Crud 

Co-60 2.18E+01 100.0% 100% 32 6.19E+06 1.12E-05 1.81E-12 0.15 1.89E-10 1.60E-04 3.30E-04 3.45E-07 1.28E+03 3.15E+07 4.02E-01 

Volatiles 

SR 90 6.32E+04 11.5% 100% 32 6.19E+06 1.12E-05 1.81 E-12 2.OOE-04 8.42E-11 1.60E-04 3.30E-04 2.86E-06 1,06E+04 3.15E+07 1.48E+00 

RU106 1.59E+04 I 11.5% 100% 32 6.19E+06 1.12E-05 1.81 E-12 2.OOE-04 2.12E-11 1.60E-04 3.30E-04 1.04E-06 3.85E+03 3.15E+07 1.36E-01 

CS134 4.04E+04 11.5% 100% 32 6.19E+06 1.12E-05 1.81E-12 2.00E-04 5.38E-11 1.60E.04 3.30E-04 1.18E-08 4.37E+01 3.15E+07 3.91E-03 

CS137 9.82E+04 11.5% 100% 32 6.19E+06 1.12E-05 1.81 E-12 2.00E-04 1.31 E-10 1.60E-04 3.30E-04 8.82E-09 3.26E+01 3.15E+07 7.10E-03 

Fines 

PU241 8.53E+04 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 1.71E-12 1.60E-04 3.30E-04 3.18E-06 1.18E+04 3.15E+07 3.34E-02 

Y90 6.32E+04 11.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 1.26E-12 1.60E-04 3.30E-04 9.31E-09 3.44E+01 3.15E+07 7.24E-05 

PM147 2.63E+04 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 5.26E-13 1.60E-04 3.30E-04 7.74E-08 2.86E+02 3,15E+07 2.50E-04 

CE144 8.14E+03 11.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 1.63E-13 1.60E-04 3.30E-04 7.91E-07 2.93E+03 3.15E+07 7.92E-04 

PR144 8.14E+03 11.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 1.63E-13 1.60E-04 3.30E-04 9.40E-11 3.48E-01 3.15E+07 9.41E-08 

EU154 5.90E+03 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.002-05 1.18E-13 1.60E-04 3.30E-04 7.92E-08 2.93E+02 3.15E+07 5.75E-05 

CM244 1.01 E+04 11.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 2.02E-13 1.60E-04 3.30E-04 1.93E-05 7.14E+04 3.15E+07 2.40E-02 

PU238 5.81 E+03 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 1.16E-13 1.60E-04 3.30E-04 3.20E-04 1.18E+06 3.15E+07 2.29E-01 

SB125 2.30E+03 11.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 4.60E-14 1.60E-04 3.30E-04 2.17E-08 8.03E+01 3.15E+07 6.14E-06 

EU155 1.65E+03 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 3.30E-14 1.60E-04 3.30E-04 1.19E-08 4.40E+01 3.15E+07 2.42E-06 

AM241 9.00E+02 11.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.OOE-05 1.80E-14 1.60E-04 3.30E-04 1.84E-05 6.81E+04 3.15E+07 2.04E-03 

TE1 25M 5.61 E+02 11.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 1.12E-14 1.60E-04 3.30E-04 1.04E-08 3.85E+01 3.15E+07 7.18E-07 

PU240 4.05E+02 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 8.10E-15 1.60E-04 3.30E-04 3.23E-04 1.20E+06 3.15E+07 1.61E-02 

SM151 3.38E+02 11.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 6.76E-15 1.60E-04 3.30E-04 3.26E-09 1.21 E+01 3.15E+07 1.36E-07 

PU239 2.04E+02 11.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 4.08E-15 1,60E-04 3.30E-04 3,23E-04 1.20E+06 3.15E+07 8.11 E-03 

BA137M 9.27E+04 11.5% 10% 32 6.19E+06 1,12E-05 1.81E-12 3.00E-05 1.85E-12 1.60E-04 3.30E-04 0.00E+00 O.00E+00 3.15E+07 0.00E+00 

RH106 1.59E+04 11.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 3.18E-13 1.60E-04 3.30E-04 0.00E+00 0.00E+00 3.15E+07 0.00E+00 

PR144M 1.14E+02 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 2.28E-15 1.60E-04 3.30E-04 0.00E+00 0.00E+00 3.15E+07 0.OOE+00 

AM243 4.87E+01 11.5% 10% 32 6.19E+06 1,12E-05 1.81 E-12 3.00E-05 9.74E-16 1.60E-04 3.30E-04 1.78E-05 6.59E+04 3.15E+07 1.07E-04 

CM242 3.23E+01 11.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 6.46E-16 1.60E-04 3.30E-04 1.55E-05 5.74E+04 3.15E+07 6.16E-05 

CM243 3.63E+01 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 7.26E-16 1.60E-04 3.30E-04 1.94E-05 7.18E+04 3.15E+07 8.66E-05 

NP239 4.87E+01 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 9.74E-16 1.60E-04 3.30E-04 2.36E-09 8.73E+00 3.15E+07 1.41 E-08 

NP237 3.88E-01 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 7.76E-18 1.60E-04 3.30E-04 1.61 E-05 5.96E+04 3.15E+07 7.68E-07 

PU242 2.85E+00 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 5.70E-17 1.60E-04 3.30E-04 3.07E-04 1.14E+06 3.15E+07 1.08E-04 

AM242 8.72E+00 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 1.74E-16 1.60E-04 3.30E-04 5.20E-08 1.92E+02 3.15E+07 5.58E-08 

AM242M 8.76E+00 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 1.75E-16 1.60E-04 3.30E-04 4.20E-06 1.55E+04 3.15E+07 4.53E-06 

I I I I Total 2.34E+00

HI-STORM FSAR 
Report HI-2002444 Proposed Revision 1 BPage 7.A - I1I



Inh-R Marrow

MPC-32 

Off-Normal Conditions 
Committed Effective Dose Equivalent From Inhalation 

% Lffo Rate Fraction Release 
Inventory available % remain No. MPC Vol at Upstream Released Release Rate X/Q Breathing Rate DCF DCF Occupancy Time CDE 

Nuclide (Ci/Assy) for release airborne Assy (cm3) (cm3/s) per sec Fraction (Ci/sec) (sec/m3) (m3/sec) (Sv/Bq) (mRem/uCi) (sec) (mRem) 

Gases
H 3 3.68E+02 11.5% 100% 32 6.19E+06 1.12E-05 1.81E-12 0.30 7.36E-10 1.60E-04 I 3.30E-04 1.73E-11I 6.40E-02 3.15E+07 7.83E-05 
1129 3.31E-02 11.5% 100% 32 6.19E+06 1.12E-05 1.81E-12 0.30 6.62E-14 1.60E-04 3.30E-04 1.40E-10 5.18E-01 3.15E+07 5.70E-08 

KR 85 5.86E+03 11.5% 100% 32 6.19E+06 1.12E-05 1.81 E-12 0.30 1.17E-08 1.60E-04 3.30E-04 0.00E+00 0.00E+00 3.15E+07 0.OOE+00 

Crud 
Co-60 2.18E+01 100.0% 100% 32 6.19E+06 1.12E-05 1.81E-12 0.15 1.892-10 1.602-04 I 3.30E-04 1.722-08 I 6.362+01 3.15E+07 2.002-02 

Volatiles 
SR 90 i 6.32E+04 11.5% 100% 32 1 6.19E+06 I 1.12E-05 I 1.81E-12 1 2.00E-04 I 8.42E-11 I 1.60E-04 I 3.30E-04 I 3.36E-07 I 1.24E+03 1 3.15E+07 1 1.74E-01 I 
RU106 1.59E+04 11.5% 100% 32 6.19E+06 1.12E-05 1.81 E-12 2.00E-04 2.12E-11 1.60E-04 3.30E-04 1.37E-08 I 5.07E+01 3.15E+07 1.79E-03 
CS134 4.04E+04 11.5% 100% 32 6.19E+06 1.122-05 1.81 E-12 2.00E-04 5.38E-11 1.60E-04 3.30E-04 1.18E-08 4.37E+01 3.15E+07 3.91E-03 
CS137 9.82E+04 11.5% 100% 32 6.19E+06 1.12E-05 1.81 E-12 2.00E-04 1.31 E-10 1.60E-04 3.30E-04 8.30E-09 3.07E+01 3.15E+07 6.68E-03 

Fines 
PU241 8.53E+04 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 1.71E-12 1.60E-04 3.30E-04 3.36E-06 1.24E+04 3.15E+07 3.53E-02 

Y90 6.32E+04 11.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 1.26E-12 1.60E-04 3.30E-04 2.79E-10 1.03E+00 3.15E+07 2.17E-06 
PM147 2.63E+04 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 5.26E-13 1.60E-04 3.30E-04 8.16E-09 3.02E+01 3.15E+07 2.64E-05 
CE144 8.14E+03 11.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 1.63E-13 1.60E-04 3.30E-04 2.67E-08 9.88E+01 3.15E+07 2.67E-05 
PR144 8.14E+03 11.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 1.63E-13 1.60E-04 3.30E-04 8,08E-14 2.99E-04 3.15E+07 8.09E-11 
EU154 5.90E+03 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 1.18E-13 1.60E-04 3.30E-04 1.06E-07 3.92E+02 3.15E+07 7.69E-05 
CM244 1.01E+04 11.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 2.02E-13 1.60E-04 3.30E-04 9.38E-05 3.47E+05 3.15E+07 1.17E-01 
PU238 5.81E+03 11.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.OOE-05 1.16E-13 1.60E-04 3.30E-04 1.52E-04 5.62E+05 3.15E+07 1.09E-01 
SB125 2.30E+03 11.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 4.60E-14 1.60E-04 3.30E-04 6.49E-10 2.40E+00 3.15E+07 1.84E-07 
EU155 1.65E+03 11.5% 10% 32 6.19E+06 1.122-05 1.81 E-12 3.00E-05 3.30E-14 1.60E-04 3.30E-04 1.43E-08 5.29E+01 3.15E+07 2.90E-06 
AM241 9.OOE+02 11.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.OOE-05 1.80E-14 1.60E-04 3.30E-04 1.74E-04 6.44E+05 3.15E+07 1,93E-02 

TE125M 5.61 E+02 11.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 1.12E-14 1.60E-04 3.30E-04 3.01E-09 1.11E+01 3.15E+07 2.08E-07 
PU240 4.05E+02 11.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 8.10E-15 1.60E-04 3.30E-04 1.69E-04 6.25E+05 3.15E+07 8.42E-03 
SM151 3.38E+02 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 6.76E-15 1.60E-04 3.30E-04 1.10E-08 4.07E+01 3.15E+07 4.57E-07 
PU239 2.04•+02 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 4.08E-15 1.60E-04 3.30E-04 1.69E-04 6.25E+05 3.15E+07 4.24E-03 

BA137M 9.27E+04 11.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.OOE-05 1.85E-12 1.60E-04 3.30E-04 0.00E+00 0.00E+00 3.15E+07 0.OOE+00 
RH106 1.59E+04 11.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.OOE-05 3.18E-13 1.60E-04 3.30E-04 0.OOE+00 0.00E+00 3.15E+07 0.00E+00 

PR144M 1.14E+02 11.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 2.28E-15 1.60E-04 3.30E-04 .001E+00 0.OOE+00 3.15E+07 0.OOE+00 
AM243 4.87E+01 11.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 9.74E-16 1.60E-04 3.30E-04 1.73E-04 6.40E+05 3.15E+07 1.04E-03 
CM242 3.23E+01 11.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 6.46E-16 1.60E-04 3.30E-04 3.90E-06 1.44E+04 3.15E+07 1.55E-05 
CM243 3.63E+01 11.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 7.26E-16 1.60E-04 3.30E-04 1.18E-04 4.37E+05 3.15E+07 5.27E-04 
NP239 4.87E+01 11.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 9.74E-16 1.60E-04 3.30E-04 2.08E-10 7.70E-01 3.15E+07 1.25E-09 
NP237 3.88E-01 11.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 7.76E-18 1.60E-04 3.30E-04 2.62E-04 9.69E+05 3.15E+07 1.25E-05 
PU242 2.85E+00 11.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 5.70E-17 1.60E-04 3.30E-04 1.61 E-04 5.96E+05 3.15E+07 5.64E-05 
AM242 8.72E+00 11.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 1.74E-16 1.60E-04 3.30E-04 1.32E-08 4.88E+01 3.15E+07 1.42E-08 

AM242M 8.76E+00 11.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 1.75E-16 1.60E-04 3.30E-04 1.69E-04 6.25E+05 3.15E+07 1.82E-04 
Total 5.01 E-01

HI-STORM FSAR 
Report HI-2002444 Proposed Revision 1B 
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(
Inh-B Surface

MPC-32 
Off-Normal Conditions 

Committed Effective Dose Equivalent From Inhalation

% L-nnr Rate Fraction Release 

Inventory available % remain No. MPC Vol at Upstream Released Release Rate X/O Breathing Rate DCF DCF Occupancy TIme CDE 

Nuclide (Ci/Assy) for release airborne Assy (cm3) (cm3/s) per sec Fraction (Cl/sec) (sec/m3) (m3/sec) (Sv/Bq) (mRem/uCI) (sec) (mRem) 

Gases 

H 3 3.68E+02 11.5% 100% 32 6.19E+06 1.12E-05 1.81E-12 0.30 7.36E-10 1.60E-04 3.30E-04 1.73E-111 6.40E-02 3.15E+07 7.83E-05 

1129 3.31 E-02 11.5% 100% 32 6.19E+06 1.12E-05 1.81 E-12 0.30 6.62E-14 1.60E-04 3.30E-04 1.38E-10 5.11 E-01 3.15E+07 5.62E-08 

KR 85 5.86E+03 11.5% 100% 32 6.19E+06 1.12E-05 1.81 E-12 0.30 1.17E-08 1.60E-04 3.30E-04 0.00E+00 0.00E+00 3.15E+07 0.OOE+00 

Crud 

Co-60 2.18E+01 100.0% 100% 32 6.19E+06 1.12E-05 1.81 E-12 0.15 1.89E-10 1.60E-04 3.30E-04 1.35E-08 5.00E+01 3.15E+07 1.57E-02 

Volatiles 

SR 90 6.32E+04 11.5% 100% 32 6.19E+06 1.12E-05 1.81E-12 2.OOE-04 8.42E-11 1.60E-04 3.30E-04 7.27E-07 2.69E+03 3.15E+07 3.77E-01 

RU106 1.59E+04 11.5% 100% 32 6,19E+06 1.12E-05 1.81 E-12 2.00E-04 2.12E-11 1.60E-04 3.30E-04 1.37E-08 5.07E+01 3.15E+07 1.79E-03 

CS134 4.04E+04 11.5% 100% 32 6.19E+06 1.12E-05 1.81 E-12 2.OOE-04 5.38E-11 1.60E-04 3.30E-04 1.10E-08 4.07E+01 3.15E+07 3.64E-03 

CS137 9.82E+04 11.5% 100% 32 6.19E+06 1.12E-05 1.81 E-12 2.OOE-04 1.31 E-10 1.602-04 3.30E-04 7.94E-09 2.94E+01 3.152+07 6.39E-03 

Fines 

PU241 8.53E+04 11.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 1.71E-12 1.60E-04 3.30E-04 4.20E-05 1.55E+05 3.15E+07 4.41E-01 

Y 90 6.32E+04 11.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.OOE-05 1.26E-12 1.60E-04 3.30E-04 2.78E-10 1,03E+00 3.15E+07 2.16E-06 

PM147 2.63E+04 11.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.OOE-05 5.26E-13 1.60E-04 3.30E-04 1.02E-07 3.77E+02 3.15E+07 3.30E-04 

CE144 8.14E+03 11.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.OOE-05 1.63E-13 1.60E-04 3.30E-04 4.54E-08 1.68E+02 3.15E+07 4.55E-05 

PR144 8.14E+03 11.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 1.63E-13 1.60E-04 3.30E-04 1.35E-13 5.00E-04 3.15E+07 1.35E-10 

EU154 5,90E+03 11.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.OOE-05 1.18E-13 1.60E-04 3.30E-04 5.23E-07 1.94E+03 3.15E+07 3.80E-04 

CM244 1.01 E+04 11.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 2.02E-13 1.60E-04 3.30E-04 1.17E-03 4.33E+06 3.15E+07 1.45E+00 

PU238 5.81 E+03 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 1.16E-13 1.60E-04 3.30E-04 1.90E-03 7.03E+06 3.15E+07 1.36E+00 

F SB125 2,30E+03 11.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.002-05 4.60E-14 1.60E-04 3.30E-04 2.73E-09 1.01 E+01 3.15E+07 7.72E-07 

EU155 1.65E+03 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 3.30E-14 1.60E-04 3.30E-04 1.52E-07 5.62E+02 3.15E+07 3.09E-05 

AM241 9.00E+02 11.5% 10% 32 6.19E+06 1,12E-05 1.81 E-12 3.00E-05 1.80E-14 1.60E-04 3.30E-04 2.17E-03 8.03E+06 3.15E+07 2.40E-01 

TE125M 5.61E+02 11.5% 10% 32 6,19E+06 1.12E-05 1.81E-12 3.00E-05 1.12E-14 1.60E-04 3.30E-04 3.21E-08 1.19E+02 3.15E+07 2.21 E-06 

PU240 4.05E+02 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 8.10E-15 1.60E-04 3.30E-04 2.11E-03 7.81E+06 3.15E+07 1.052-01 

SM151 3.38E+02 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 6.76E-15 1.60E-04 3.30E-04 1.38E-07 5.11E+02 3.15E+07 5.74E-06 

PU239 2.04E+02 11.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 4.08E-15 1.60E-04 3.30E-04 2.11 E-03 7.81 E+06 3.15E+07 5.30E-02 

BA137M 9.27E+04 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 1.85E-12 1.60E-04 3.30E-04 0.00E+00 0.00E+00 3.15E+07 0.00E+00 

RH106 1.59E+04 11,5% 10% 32 6.19E+06 1,12E-05 1.81 E-12 3.00E-05 3.18E-13 1.60E-04 3,30E-04 0.00E+00 0.00E+00 3,15E+07 0.OOE+00 

PR144M 1.14E+02 11.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 2.28E-15 1.60E-04 3.30E-04 0.00E+00 0.00E+00 3.15E+07 0.00E+00 

AM243 4.87E+01 11.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 9.74E-16 1.60E-04 3.30E-04 2,17E-03 8,03E+06 3.15E+07 1.30E-02 

CM242 3.23E+01 11.5% 10% 32 6.19E+06 1.12E-05 1,81E-12 3.00E-05 6.46E-16 1.60E-04 3.30E-04 4,87E-05 1.80E+05 3.15E+07 1.94E-04 

CM243 3.63E+01 11.5% 10% 32 6.19E+06 1.12E-05 1,81 E-12 3.00E-05 7.26E-16 1.60E-04 3,30E-04 1,47E-03 5.44E+06 3.15E+07 6.56E-03 

NP239 4.87E+01 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 9.74E-16 1.60E-04 3.30E-04 2.03E-09 7.51E+00 3.15E+07 1.22E-08 

NP237 3.88E-01 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 7.76E-18 1.60E-04 3.30E-04 3,27E-03 1.21 E+07 3.15E+07 1.56E-04 

PU242 2.85E+00 11.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 5.70E-17 1.60E-04 3.30E-04 2.01 E-03 7.44E+06 3.15E+07 7.05E-04 

AM242 8.72E+00 11.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 1.74E-16 1.60E-04 3.30E-04 1.65E-07 6.11E+02 3.15E+07 1.77E-07 

AM242M 8.76E+00 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 1.75E-16 1.60E-04 3.30E-04 2.12E-03 7.84E+06 3.15E+07 2.28E-03 

I I I Total 4.08E+00

HI-STORM FSAR 
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Inh-Thyroid

MPC-32 

Off-Normal Conditions 
Committed Effective Dose Equivalent From Inhalation 

% L,, Rate Fraction Release 
Inventory available % remain No. MPC Vol at Upstream Released Release Rate X/Q Breathing Rate DCF DCF Occupancy Time CDE 

Nuclide (Ci/Assy) for release airborne Assy (cm3) (cm3/s) per sec Fraction (Ci/sec) (sec/m3) (m3/sec) (Sv/Bq) (mRem/uCi) (sec) (mRem)

H 3 3.68E+02 11.5% 100% 32 6.192+06 1.12E-05 1.81E-12 0.30 7.36E-10 1.60E-04 3.30E-04 1.73E-111 6.40E-02 I 3.15E+07 7.83E-05 
1129 3.31 E-02 11.5% 100% 32 6.19E+06 1.12E-05 1.81 E-12 0.30 6.62E-14 1.60E-04 3.30E-04 1.56E-06 5.77E+03 3,15E+07 6.35E-04 

KR 85 5.86E+03 11.5% 100% 32 6.19E+06 1.12E-05 1,81E-12 0.30 1.17E-08 1.60E-04 3.30E-04 0.00E+00 0.00E+00 3.15E+07 0.00E+00 
Crud 

Co-60 2.18E+01 100.0% 100% 32 6.19E+06 1.12E-05 1.81E-12 0.15 1 1.89E-10 1.60E-04 3.30E-04 1.62E-08 I 5.99E+01 3.15E+07 I 1.89E-02 
Volatiles QM On r- •'"=. nA I A4o/ J -•n / r .- . 11• . 1 1 4• .- I^ -1,- I ---• -1 ^• - ^- - - -- I 

a-... 3.30E-.- 2.645-09 9.77I±00 .37-0. 1or-+u ./'-u 
RU106 1.59E+04 11.5% 100% 32 6.19E+06 1.12E-05 1.81E-12 2.00E-04 2.12E-11 1.60E-04 3.30E-04 1.37E-08 5.07E+01 3.152+07 1.79E-03 
CS134 4.04E+04 11.5% 100% 32 6.19E+06 1.12E-05 1.81 E-12 2.002-04 5.38E-11 1.60E-04 3.30E-04 1.11 E-08 4.11 E+01 3.15E+07 3,68E-03 
CS137 9.82E+04 11.5% 100% 32 6.19E+06 1,12E-05 1.81 E-12 2.OOE-04 1.31 E-10 1.60E-04 3.30E-04 7.93E-09 2.93E+01 3.15E+07 6.39E-03 

Fines 
PU241 8.53E+04 11.5% 10% 32 6.192+06 1.12E-05 1.81 E-12 3.00E-05 1.71E-12 1.60E-04 3.30E-04 1.24E-11 4.59E-02 3.15E+07 1.30E-07 
Y 90 6.32E+04 11.5% 10% 32 6.192+06 1.12E-05 1.81 E-12 3.00E-05 1.26E-12 1.60E-04 3.302-04 9.52E-12 3.52E-02 3.15E+07 7.40E-08 

PM147 2.63E+04 11.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 5.26E-13 1.60E-04 3.30E-04 1.98E-14 7.33E-05 3.15E+07 6.41 E-11 
CE144 8.14E+03 11.5% 10% 32 6.19E+06 1.122-05 1.81E-12 3.00E-05 1.63E-13 1.60E-04 3.30E-04 1.88E-09 6,96E+00 3.15E+07 1.88E-06 
PR144 8.14E+03 11.5% 10% 32 6.19E+06 1.122-05 1,81E-12 3.002-05 1.63E-13 1.60E-04 3.30E-04 8.47E-15 3.13E-05 3.152+07 8.48E-12 
EU154 5.90E+03 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 1.18E-13 1.60E-04 3.30E-04 7.14E-09 2.64E+01 3.15E+07 5.18E-06 
CM244 1.01 E+04 11.5% 10% 32 6,19E+06 1.12E-05 1.81 E-12 3.00E-05 2.022-13 1.60E-04 3.30E-04 1.01 E-09 3.742+00 3.15E+07 1.25E-06 
PU238 5.81 E+03 11.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 1.16E-13 1.60E-04 3.302-04 9.62E-10 3.56E+00 3.15E+07 6.88E-07 
SB125 2.30E+03 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 4.60E-14 1.60E-04 3.30E-04 3.24E-10 1.20E+00 3.15E+07 9.16E-08 
EU155 1.65E+03 11.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 3.30E-14 1.602-04 3.30E-04 2.40E-10 8.88E-01 3.15E+07 4.87E-08 
AM241 9.00E+02 11.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 1.80E-14 1.602-04 3.30E-04 1.60E-09 5,92E+00 3.15E+07 1.77E-07 

TE125M 5.61 E+02 11.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.OOE-05 1.12E-14 1.60E-04 3.30E-04 9.93E-11 3.67E-01 3.15E+07 6,85E-09 
PU240 4.05E+02 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.002-05 8.10E-15 1.60E-04 3.30E-04 9.05E-10 3.35E+00 3.15E+07 4.51 E-08 
SM151 3.38E+02 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 6.76E-15 1.60E-04 3.30E-04 1.32E-14 4.88E-05 3.15E+07 5.49E-13 
PU239 2.04E+02 11.5% 10% 32 6.19E+06 1.122-05 1.81 E-12 3.00E-05 4.08E-15 1.60E-04 3.30E-04 9.032-10 3.34E+00 3.15E+07 2.27E-08 

BA137M 9.27E+04 11.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 1.85E-12 1.60E-04 3,30E-04 0.00E+00 0.00E+00 3.15E+07 0.00E+00 
RH106 1.59E+04 11.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 3.18E-13 1.60E-04 3.30E-04 0.00E+00 0.00E+00 3.15E+07 0.00E+00 

PR144M 1.14E+02 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 2.28E-15 1.60E-04 3.30E-04 0.00E+00 0.00E+00 3.15E+07 0.00E+00 
AM243 4.87E+01 11.5% 10% 32 6.19E+06 1.122-05 1.81 E-12 3.00E-05 9.74E-16 1.60E-04 3.30E-04 8.29E-09 3.07E+01 3.15E+07 4.97E-08 
CM242 3.23E+01 11.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 6.46E-16 1.60E-04 3.30E-04 9.41 E-10 3.48E+00 3.15E+07 3.74E-09 
CM243 3.63E+01 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 7.26E-16 1.60E-04 3.302-04 3.83E-09 1.422+01 3.15E+07 1.71E-08 
NP239 4.872+01 11.5% 10% 32 6.19E+06 1.122-05 1.81 E-12 3.002-05 9.74E-16 1.60E-04 3.30E-04 7.62E-12 2.82E-02 3.15E+07 4.57E-11 
NP237 3.88E-01 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 7.76E-18 1.60E-04 3.30E-04 1.342-08 4.96E+01 3.15E+07 6.40E-10 
PU242 2.85E+00 11.5% 10% 32 6.19E+06 1.122-05 1.81 E-12 3.00E-05 5.70E-17 1.60E-04 3.30E-04 8.79E-10 3.252+00 3.15E+07 3.08E-10 
AM242 8.72E+00 11.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 1.74E-16 1.60E-04 3.30E-04 2.52E-12 9.32E-03 3.15E+07 2.70E-12 

AM242M 8.762+00 11.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 1.752-16 1.60E-04 3.30E-04 5.64E-10 2.09E+00 3.15E+07 6.08E-10 

I I Total 3.28E-02

HI-STORM FSAR 
Report IH' -')02444 
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(
Inh-Effective

MPG-32
ff-'nMPIC-32ton

C~nmm~t~r4 Off-Normap ln ConditiovIns rmlhl

% Lm., Rate Fraction Release 

Inventory available % remain No. MPC Vol at Upstream Released Release Rate X/Q Breathing Rate DCF DCF Occupancy TIme CEDE 

Nuclide (Ci/Assy) for release airborne Assy (cm3) (cm3/s) per sec Fraction (Ci/sec) (sec/m3) (m3/sec) (Sv/Bq) (mRem/uCI) (sec) (mRem) 

Gases 

H 3 3.68E+02 11.5% 100% 32 6.19E+06 1.12E-05 1.81 E-12 0.30 7.36E-10 1.60E-04 3.30E-04 I1.73E-11 I6.40E-02 3.15+07 7.83E-05 

1129 3.31 E-02 11.5% 100% 32 6.19E+06 1.12E-05 1.81 E-12 0.30 6.62E-14 1.60E-04 3.30E-04 4.69E-08 1,74E+02 3.15E+07 1.91 E-05 

KR 85 5.86E+03 11.5% 100% 32 6.19E+06 1.12E-05 1.81 E-12 0.30 1.17E-08 1.60E-04 3.30E-04 0.00E+00 0.OOE+00 3.15E+07 0.00E+00 

Crud 

Co-60 2,18E+01 100.0% 100% 32 6.19E+06 1.12E-05 1.81E-12 0,15 1.89E-10 1.60E-04 3.30E-04 5.91E-08 2.19E+02 315E+07 6.88E-02 

Volatiles 

SR 90 6.32E+04 11.5% 100% 32 6.19E+06 1.12E-05 1.81E-12 2.00E-04 8.42E-1t 1.60E-04 3.30E-04 3.51E-07 1.30E+03 3,15E+07 1.82E-01 

RU106 1.59E+04 11.5% 100% 32 6.19E+06 1.12E-05 1.81E-12 2.00E-04 2.12E-11 1.60E-04 3.30E-04 1.29E-07 4,77E+02 3.15E+07 1.68E-02 

CS134 4.04E+04 11.5% 100% 32 6.19E+06 1.12E-05 1.81 E-12 2.00E-04 5.38E-11 1.60E-04 3.30E-04 1,25E-08 4.63E+01 3.15E+07 4.14E-03 

CS137 9.82E+04 11.5% 100% 32 6.19E+06 1.122-05 1.812-12 2.002-04 1.312-10 1.60E-04 3.302-04 8.63E-09 3.19E+0! 3.152+07 6.95E-03 

Fines 

PU241 8.53E+04 11.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 1.71 E-12 1.60E-04 3,30E-04 2.23E-06 8.25E+03 3.15E+07 2.34E-02 

Y90 6.32E+04 11.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 1.26E-12 1.60E-04 3.30E-04 2.28E-09 8,44E+00 3.15E+07 1.77E-05 

PM147 2.63E+04 11.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 5.26E-13 1,60E-04 3.30E-04 1.06E-08 3,92E+01 3.15E+07 3.43E-05 

CE144 8.14E+03 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 1.63E-13 1.60E-04 3.30E-04 1.01E-07 3.74E+02 3.15E+07 1.01E-04 

PR144 8.14E+03 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 1.63E-13 1.60E-04 3.30E-04 1.17E-11 4.33E-02 3.15E+07 1.17E-08 

EU154 5.90E+03 11.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 1.18E-13 1.60E-04 3.30E-04 7.73E-08 2.86E+02 3.15E+07 5.61 E-05 

CM244 1,01 E+04 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.002-05 2.02E-13 1.60E-04 3.30E-04 6.70E-05 2.48E+05 3.15E+07 8.32E-02 

PU238 5.81 E+03 11.5% 10% 32 6.19E+06 1.122-05 1.81 E-12 3.00E-05 1.16E-13 1.60E-04 3.30E-04 1.06E-04 3.92E+05 3.15E+07 7.58E-02 

SB125 2.30E+03 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 4.60E-14 1.60E-04 3.30E-04 3.30E-09 1.22E+01 3.15E+07 9.33E-07 

EU155 1.65E+03 11,5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 3.30E-14 1.60E-04 3,30E-04 1.12E-08 4.14E+01 3.15E+07 2.27E-06 

AM241 9.00E+02 11.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 1.80E-14 1,60E-04 3.30E-04 1.20E-04 4.44E+05 3.15E+07 1.33E-02 

TEl 25M 5.61E+02 11.5% 10% 32 6.19E+06 1.12E-05 1,81E-12 3.00E-05 1.12E-14 1.60E-04 3.30E-04 1.97E-09 7.29E+00 3.15E+07 1.36E-07 

PU240 4.05E+02 11.5% 10% 32 6.19E+06 1,12E-05 1.81E-12 3.00E-05 8.10E-15 1.60E-04 3.30E-04 1.16E-04 4.29E+05 3.15E+07 5.78E-03 

SM151 3.38E+02 11.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 6.76E-15 1.60E-04 3.30E-04 8.1OE-09 3.002+01 3.15E+07 3.37E-07 

PU239 2.04E+02 111,5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 4.08E-15 1,60E-04 3.30E-04 1.16E-04 4.29E+05 3.15E+07 2.91 E-03 

BA137M 9.27E+04 11.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 1.85E-12 1.60E-04 3.30E-04 0.002+00 0.00E+00 3.15E+07 0.00E+00 

RH106 1.59E+04 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 3.18E-13 1.60E-04 3.30E-04 0.00E+00 0.00E+00 3.15E+07 0.00E+00 

PR144M 1.14E+02 11.5% 10% 32 6.19E+06 1,12E-05 1.81E-12 3.002-05 2.28E-15 1.60E-04 3.302-04 0.00E+00 0.OOE+00 3.15E+07 0.00E+00 

AM243 4.87E+01 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 9.74E-16 1.60E-04 3.30E-04 1.19E-04 4.40E+05 3.15E+07 7.13E-04 

CM242 3.23E+01 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 6.46E-16 1,60E-04 3.30E-04 4,67E-06 1.73E+04 3.15E+07 1,86E-05 

CM243 3.63E+01 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 7.26E-16 1.60E-04 3.30E-04 8.30E-05 3.07E+05 3.15E+07 3.71 E-04 

NP239 4.87E+01 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 9.74E-16 1.60E-04 3.30E-04 6.78E-10 2.51E+00 3.15E+07 4.06E-09 

NP237 3.88E-01 11.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 7.76E-18 1.60E-04 3.30E-04 1.46E-04 5.40E+05 3.15E+07 6.97E-06 

PU242 2.85E+00 11,5% 10% 32 6,19E+06 1.12E-05 1,81E-12 3.00E-05 5.70E-17 1.60E-04 3.30E-04 1.11E-04 4.11E+05 3.15E+07 3.89E-05 

AM242 8.72E+00 11.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 1.74E-16 1.60E-04 3.30E-04 1.58E-08 5.85E+01 3.15E+07 1.69E-08 

AM242M 8.76E+00 11.5% 10% 32 6.192+06 1.12E-05 1.81 E-12 3.00E-05 1.75E-16 1.60E-04 3.30E-04 1.15E-04 4.26E+05 3.15E+07 1.24E-04 

I I Total 4.85E-01
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Inh-Gonad

MPC-32 
Accident Conditions 

____________________________________________Committed Dose Equivalent From Inhalation
Lac Rate at Fraction Release 

Inventory % remain No. MPC Vol Upstream Released Release Rate X/Q Breathing Rate DCF DCF Occupancy CDE 
Nuclide (Ci/Assy) airborne Assy (cm3) (cm3/s) per sec Fraction (Ci/sec) (sec/m3) (m3/sec) (Sv/Bq) (mRem/uCi) Time (sec) (mRem)

H 3 3.68E+02 100% 32 6.19E+06 1.95E-05 3.15E-12 0.30 1.11E-08 8.00E-03 3.30E-04 1.73E-1l1 6.40E-02 2.59E+06 4.88E-03 
1129 3,31E-02 100% 32 6.19E+06 1.95E-05 3.15E-12 0.30 1.00E-12 8.00E-03 3.30E-04 8.69E-11 3.22E-01 2,59E-+06 2.20E-06 

KR 85 5,86E+03 100% 32 6.19E+06 1.95E-05 3.15E-12 0.30 1.77E-07 8.00E-03 3,30E-04 0.00E+00 0.OOE+00 2.59E+06 0.OOE+00 

Crud 
Co-60 2.18E+01 100% 32 6.19E+06 1.95E-05 3.15E-12 1.00 2,20E-09 8.00E-03 3.30E-04 4.76E-09 1,76E+01 2.59E+06 2.65E-01 

Volatiles 
.SR 90 .6.32E+04 100%/ 32 6.19E+06 1.95E... 3,15E-12 2.0012-04 1.28E-.9 .- 3.30E-04 2.64E-09 9,77E+00 2.59E+06 8.52E-02 

HUIUUti ".bt:+U4 1U0/% 32 6.19E+06 1.95E-05 3.15E-12 2.OOE-04 3.211E-10 8.00E-03 3.30E-04 1.38E-08 5.11E+01 2.59E+06 1.12E-01 
CS134 4.04E+04 100% 32 6.19E+06 1.95E-05 3.15E-12 2,OOE-04 8.15E-10 8.OOE-03 3.30E-04 1,30E-08 4.81E+01 2.59E+06 2.68E-01 
CS137 9.82E+04 100% 32 6.19E+06 1.95E-05 3.15E-12 2.00E-04 1.98E-09 8.00E-03 3.30E-04 8.76E-09 3.24E+01 2.59E+06 4.39E-01 

Fines 
PU241 8.53E+04 10% 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 2.58E-11 8.00E-03 3.30E-04 6.82E-07 2.522+03 2.59E+06 4.46E-01 
Y 90 6.32E+04 10% 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 1.91 E-11 8.OOE-03 3.30E-04 9.522-12 3.52E-02 2,59E+06 4.61E-06 

PM147 2.63E+04 10% 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 7.96E-12 8.OOE-03 3,30E-04 1.88E-14 6.96E-05 2.59E+06 3,79E-09 
CE144 8.14E+03 10% 32 6.19E+06 1.95E-05 3.15E-12 3.OOE-05 2.46E-12 8.00E-03 3,30E-04 1.93E-09 7.14E+00 2.59E+06 1.20E-04 
PR144 8.14E+03 10% 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 2.46E-12 8.00E-03 3.30E-04 2.41E-15 8.92E-06 2.59E+06 1.502-10 
EU154 5.90E+03 10% 32 6.19E+06 1.95E-05 3.15E-12 3.OOE-05 1.79E-12 8,00E-03 3.30E-04 1.17E-08 4.33E+01 2.59E+06 5.29E-04 
CM244 1.01 E+04 10% 32 6.19E+06 1.95E-05 3.15E-12 3.OOE-05 3.06E-12 8.00E-03 3.30E-04 1.59E-05 5.88E+04 2.59E+06 1.23E+00 
PU238 5.81E+03 10% 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 1.76E-12 8.OOE-03 3.30E-04 2.80E-05 1.04E+05 2.59E+06 1.25E+00 
SB125 2.30E+03 10% 32 6.19E+06 1.95E-05 3.15E-12 3.OOE-05 6.96E-13 8100E-03 3.30E-04 3.60E-10 1.33E+00 2.59E+06 6,34E-06 
EU155 1,65E+03 10% 32 6.19E+06 1.95E-05 3.15E-12 3.OOE-05 4.99E-13 8.OOE-03 3.30E-04 3.56E-10 1.32E+00 2,59E+06 4.50E-06 
AM241 9.OOE+02 10% 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 2.72E-13 8.OOE-03 3.30E-04 3.25E-05 1.20E+05 2.59E+06 2.24E-01 

TE125M 5.61E+02 10% 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 1.70E-13 8.OOE-03 3.30E-04 1.24E-10 4.59E-01 2.59E+06 5.33E-07 
PU240 4.05E+02 10% 32 6.19E+06 1.95E-05 3.15E-12 3.OOE-05 1.23E-13 8.00E-03 3.30E-04 3.18E-05 1.18E+05 2.59E+06 9.87E-02 
SM151 3.38E+02 10% 32 6.19E+06 1.95E-05 3.15E-12 3.OOE-05 1.02E-13 8.00E-03 3.30E-04 4.03E-14 1.49E-04 2.59E+06 1.042-10 
PU239 2.04E+02 10% 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 6.17E-14 8,002-03 3.30E-04 3.18E-05 1,18E+05 2.59E+06 4.97E-02 

BA137M 9.272+04 10% 32 6.19E+06 1.95E-05 3.15E-12 3.OOE-05 2.81E-11 8.002-03 3.30E-04 0.OOE+00 0.002+00 2.59E+06 0.OOE+00 
RH106 1.59E+04 10% 32 6.19E+06 1.95E-05 3.15E-12 3,002-05 4.81E-12 8.OOE-03 3,30E-04 0.002+00 0,00E+00 2.59E+06 0.00E+00 

PR144M 1,14E+02 10% 32 6.19E+06 1.95E-05 3.15E-12 3.002-05 3,452-14 8,00E-03 3.30E-04 0.00E+00 0.00E+00 2.59E+06 0.002=+00 
AM243 4.87E+01. 10% 32 6,19E+06 1.95E-05 3.15E-12 3.00E-05 1.47E-14 8.00E-03 3.30E-04 3.26E-05 1.21E+05 2.59E+06 1.22E-02 
CM242 3.23E+01 10% 32 6.19E+06 1,95E-05 3.15E-12 3.00E-05 9.782-15 8.00E-03 3.30E-04 5,70E-07 2.11 E+03 2.59E+06 1.41 E-04 
CM243 3.63E+01 10% 32 6.19E+06 1.95E-05 3.152-12 3.002-05 1.10E-14 8.00E-03 3.30E-04 2.07E-05 7.662+04 2.59E+06 5.762-03 
NP239 4.87E+01 10% 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 1,472-14 8.002-03 3.30E-04 7.45E-11 2.762-01 2,59E+06 2.78E-08 
NP237 3.88E-01 10% 32 6.192+06 1.95E-05 3.15E-12 3.002-05 1,17E-16 8.00E-03 3.30E-04 2.96E-05 1.10E+05 2.59E+06 8.80E-05 
PU242 2.85E+00 10% 32 6.19E+06 1.95E-05 3,152-12 3.00E-05 8.63E-16 8.002-03 3.30E-04 3.02E-05 1.12E+05 2,59E+06 6.60E-04 
AM242 8.72E+00 10% 32 6.19E+06 1,952-05 3.15E-12 3.002-05 2.64E-15 8.00E-03 3.302-04 1.94E-09 7.18E+00 2,59E+06 1.30E-07 

AM242M 8.76E+00 10% 32 6.192+06 1,95E-05 3.15E-12 3.002-05 2.652-15 8.00E-03 3.30E-04 3.212E-05 1.19E+05 2.592+06 2.152-03 
Total 4.49E+00
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(
Inh-breast

MPC-32 
Accident Conditions 

Committed Dose Equivalent From Inhalation
L_ Rate at Fraction Release 

Inventory % remain No. MPC Vol Upstream Released Release Rate X/Q Breathing Rate DCF DCF Occupancy CDE 
Nuclide (Ci/Assy) airborne Assy (cm3) (cm3/s) per sec Fraction (Ci/sec) (sec/m3) (m3/sec) (Sv/Bq) (mRem/uCi) Time (sec) (mRem) 

Gases 

H 3 3.68E+02 100% 32 6.19E+06 1.95E-05 3.15E-12 0.30 1.11E-08 8.00E-03 3.30E-04 1.73E-11 6.40E-02 2.59E+06 4.88E-03 

1129 3.31E-02 100% 32 6.19E+06 1,95E-05 3.15E-12 0.30 1.00E-12 8.00E-03 3,30E-04 2.09E-10 7.73E-01 2.59E+06 5.30E-06 

KR 85 5.86E+03 100% 32 6.19E+06 1.95E-05 3.15E-12 0.30 1.77E-07 8.00E-03 3.30E-04 0.00E+00 0.00E+00 2,59E+06 0.00E+00 
Crud 

Co-60 2.18E+01 100% 32 6.19E+06 1.95E-05 3.15E-12 1.00 2,20E-09 8.00E-03 3.30E-04 1.84E-08 6.81E+01 2.592+06 1.02E+00 
Volatiles 

SR 90 6.32E+04 100% 32 6,19E+06 1,95E-05 3.15E-12 2,00E-04 1.28E-09 8.002-03 3.30E-04 2.64E-09 9.77E+00 2.59E+06 8.52E-02 

RU106 1.59E+04 100% 32 6.19E+06 1,95E-05 3.15E-12 2.00E-04 3.21E-10 8.OOE-03 3,30E-04 1.37E-08 5.07E+01 2.59E+06 1.11E-01 

CS134 4.04E+04 100% 32 6.19E+06 1.95E-05 3.15E-12 2.00E-04 8,15E-10 8.OOE-03 3.30E-04 1.08E-08 4.OOE+01 2.59E+06 2,23E-01 
CS137 9.82E+04 100% 32 6.19E+06 1.95E-05 3.152-12 2.002-04 1.98E-09 8.00E-03 3,30E-04 7.84E-09 2.90E+01 2.59E+06 3.93E-01 

Fines 

PU241 8.53E+04 10% 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 2.58E-11 8.00E-03 3.30E-04 3.06E-11 1.13E-01 2.59E+06 2.O0E-05 

Y 90 6.32E+04 10% 32 6.19E+06 1.95E-05 3.15E-12 3,00E-05 1.91 E-11 8.00E-03 3.30E-04 9.52E-12 3.52E-02 2.59E+06 4.61 E-06 

PM147 2.63E+04 10% 32 6.19E+06 1.95E-05 3.15E-12 3,00E-05 7.96E-12 8.00E203 3.30E-04 3.60E-14 1.33E-04 2.59E+06 7.25E-09 

CE144 8.14E+03 10% 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 2.46E-12 8.00E-03 3.30E-04 1.97E-09 7.29E+00 2.59E+06 1.23E-04 

PR144 8.14E+03 10% 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 2.46E-12 8.00E-03 3.30E-04 1.05E-14 3.89E-05 2.59E+06 6.55E-10 

EU154 5.90E+03 10% 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 1.79E-12 8.00E-03 3.30E-04 1.55E-08 5.74E+01 2.59E+06 7.01 E-04 

CM244 1.01E+04 10% 32 6.19E+06 1,95E-05 3.15E-12 3.00E-05 3.06E-12 8.00E-03 3.30E-04 1.04E-09 3.85E+00 2.59E+06 8.05E-05 

PU238 5.81E+03 10% 32 6.19E+06 1,95E-05 3.15E-12 3.00E-05 1.76E-12 8.00E-03 3.30E-04 1.00E-09 3.70E+00 2.59E+06 4.45E-05 

SB125 2.30E+03 10% 32 6.19E+06 1,95E-05 3.15E-12 3.00E-05 6.96E-13 8.OOE-03 3.30E-04 4.16E-10 1.54E+00 2.59E+06 7.33E-06 

EU155 1,65E+03 10% 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 4.99E-13 8.00E-03 3.30E-04 6.14E-10 2.27E+00 2.59E+06 7.76E-06 

AM241 9.00E+02 10% 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 2.72E-13 8.00E-03 3.30E-04 2.67E-09 9.88E+00 2.59E+06 1.84E-05 

TE125M 5.61E+02 10% 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 1.70E-13 8,00E-03 3.30E-04 1.07E-10 3,96E-01 2.59E+06 4.60E-07 

PU240 4.05E+02 10% 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 1.23E-13 8.00E-03 3,30E-04 9.51E-10 3.52E+00 2.59E+06 2.95E-06 

SM151 3.38E+02 10% 32 6,19E+06 1.95E-05 3.15E-12 3.00E-05 1,02E-13 8.00E-03 3,30E-04 1.49E-13 5.51E-04 2.59E+06 3.86E-10 

PU239 2.04E+02 10% 32 6.19E+06 1.95E-05 3.15E-12 3.002-05 6.17E-14 8.00E-03 3.30E-04 9.22E-10 3.41E+00 2.59E+06 1.44E-06 

BA137M 9.27E+04 10% 32 6.19E+06 1.95E-05 3.15E-12 3.002-05 2.81 E-11 8.00E-03 3.30E-04 0.002+00 O.00E+00 2.59E+06 O.00E+00 

RH106 1.59E+04 10% 32 6.19E+06 1.95E-05 3.152-12 3.00E-05 4.81E-12 8.0OE-03 3.30E-04 0,00E+00 0.00E+00 2.592+06 0.00E+00 

PR144M 1.14E+02 10% 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 3.45E-14 8.00E-03 3.30E-04 0.00E+00 0.00E+00 2.59E+06 0.00E+00 

AM243 4.87E+01 10% 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 1,47E-14 8.00E-03 3.30E-04 1.52E-08 5.62E+01 2.59E+06 5.67E-06 

CM242 3.23E+01 10% 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 9,78E-15 8.00E-03 3.30E-04 9.44E-10 3.49E+00 2.59E+06 2.34E-07 

CM243 3.63E+01 10% 32 6.19E+06 1,95E-05 3.15E-12 3.00E-05 1.10E-14 8.00E-03 3.30E-04 6.29E-09 2.33E+01 2.59E+06 1.75E-06 

NP239 4.87E+01 10% 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 1.47E-14 8.00E-03 3.30E-04 1.63E-11 6.03E-02 2.59E+06 6.08E-09 

NP237 3.88E-01 10% 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 1.17E-16 8.00E-03 3.30E-04 1,69E-08 6.25E+01 2.59E+06 5.02E-08 

PU242 2.85E+00 10% 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 8.63E-16 8.00E-03 3.302-04 9.45E-10 3.50E+00 2,59E+06 2.06E-08 

AM242 8.72E+00 10% 32 6.19E+06 1.95E-05 3.15E-12 3,00E-05 2.64E-15 8.00E-03 3.30E-04 2.94E-12 1.09E-02 2.59E+06 1.96E-10 

AM242M 8.76E+00 10% 32 6,19E+06 1.95E-05 3.15E-12 3.00E-05 2.65E-15 8.00E-03 3.30E-04 1.38E-09 5.11E+00 2.59E+06 9.26E-08 

I I I Total 1.84E+00
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Inh-Lung

MPC-32 
Accident Conditions 

Committed Dose Equivalent From Inhalation 
Lacc Rate at Fraction Release 

Inventory % remain No. MPC Vol Upstream Released Release Rate X/Q Breathing Rate DCF DCF Occupancy CDE 
Nuclide (Ci/Assy) airborne Assy (cm3) (cm3/s) per sec Fraction (Ci/sec) (sec/m3) (m3/sec) (Sv/Bq) (mRem/uCi) Time (sac) (mRem) 

Gases 
H 3 3.68E+02 100% 32 6.19E+06 1.95E-05 3.15E-12 0.30 1.11E-08 8.00E-03 3.30E-04 I 1.73E-11 6.40E-02 2.59E+06 4,88E-03 
1129 3.31E-02 100% 32 6,19E+06 1.95E-05 3.15E-12 0.30 1.OOE-12 8.00E-03 3.30E-04 3.14E-10 1.16E+00 2,59E+06 7.96E-06 

KR 85 5.86E+03 100% 32 6.19E+06 1.95E-05 3.15E-12 0.30 1.77E-07 8.00E-03 3.30E-04 0.OOE+00 0.00E+00 2.59E+06 0.00E+00 
Crud 

Co-60 2.18E+01 100% 32 6.19E+06 1.95E-05 3.15E-12 1.00 2.20E-09 8.OOE-03 3.30E-04 3.45E-07 1.28E+03 2.59E+06 1.92E+01 
Volatiles 

.SR 90 6.32E+04 100% 32 I6.19E06 .9 -o5E I 3.15E-12 2.00E-04 I 1,28E-09 I8°E-03 I 330E-04 286E-06 I 1.06E+04 2 E+0 I 23+01 
HUIUb 1.bL:+U4I iUU/o 32 6.19-+Ub 1.9bt-Ub 3.lbt-12 2.UUL-U4 3.21 L-1U U.UUL-03 I 3.30L-U4 104"-U6 3,85L+03 I 2.59L+06 8.45E+00 
CS134 4.04E+04 100% 32 6.19E+06 1.95E-05 3.15E-12 2.00E-04 8.15E-10 8.00E-03 3.30E-04 1.18E-08 4.37E+01 2.59E+06 2.44E-01 
CS137 9.82E+04 100% 32 6.19E+06 1.95E-05 3.15E-12 2.OOE-04 1.98E-09 8.00E-03 3.30E-04 8.82E-09 3.26E+01 2.59E+06 4.42E-01 

Fines 
PU241 8.53E+04 10% 32 6.19E+06 1.95E-05 3.152-12 3,00E-05 2.58E-11 8,00E-03 3.30E-04 3.18E-06 1.18E+04 2.59E+06 2.08E+00 
Y 90 6.32E+04 10% 32 6.19E+06 1.95E-05 3.15E-12 3.OOE-05 1.91 E-11 8.00E-03 3.30E-04 9,31E-09 3,44E+01 2.59E+06 4.51E-03 

PM147 2.63E+04 10% 32 6.19E+06 1.95E-05 3.15E-12 3,OOE-05 7.96E-12 8.OOE-03 3.30E-04 7.74E-08 2.86E+02 2.59E+06 1.56E-02 
CE144 8.14E+03 10% 32 6,19E+06 1.95E-05 3,15E-12 3.OOE-05 2.46E-12 8.OOE-03 3.30E-04 7.91E-07 2.93E+03 2.59E+06 4.93E-02 
PR144 8.14E+03 10% 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 2.46E-12 8.00E-03 3.30E-04 9,40E-11 3.48E-01 2.59E+06 5.86E-06 
EU154 5.90E+03 10% 32 6.19E+06 1.95E-05 3.15E-12 3.OOE-05 1.79E-12 8.OOE-03 3.30E-04 7.92E-08 2.93E+02 2.59E+06 3,58E-03 
CM244 1.01E+04 10% 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 3.06E-12 8,00E-03 3.30E-04 1.93E-05 7.14E+04 2.59E+06 1.49E+00 
PU238 5.81E+03 10% 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 1.76E-12 8.00E-03 3.30E-04 3.20E-04 1,18E+06 2.59E+06 1.42E+01 
SB125 2.30E+03 10% 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 6,96E-13 8.00E-03 3,30E-04 2.17E-08 8.03E+01 2.59E+06 3,82E-04 
EU155 1.65E+03 10% 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 4.99E-13 8.00E-03 3.30E-04 1.19E-08 4.40E+01 2.59E+06 1.50E-04 
AM241 9.OOE+02 10% 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 2.72E-13 8.00E-03 3.30E-04 1.84E-05 6.81E+04 2.59E+06 1.27E-01 

TE125M 5.61E+02 10% 32 6.19E+06 1.95E-05 3.15E-12 3.OOE-05 1.70E-13 8.00E-03 3.30E-04 1.04E-08 3.85E+01 2.59E+06 4.47E-05 
PU240 4.05E+02 10% 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 1.23E-13 8.OOE-03 3.30E-04 3.23E-04 1.20E+06 2.59E+06 1.OOE+00 
SM151 3.38E+02 10% 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 1.02E-13 8.00E-03 3.30E-04 3.26E-09 1.21E+01 2.59E+06 8.44E-06 
PU239 2.04E+02 10% 32 6.19E+06 1,95E-05 3.15E-12 3.OOE-05 6.17E-14 8.00E-03 3.30E-04 3.23E-04 1.20E+06 2.59E+06 5.05E-01 

BA137M 9.27E+04 10% 32 6.19E+06 1,95E-05 3.15E-12 3.OOE-05 2.81 E-11 8.OOE-03 3.30E-04 0,00E+00 0.00E+00 2.59E+06 0.OOE+00 
RH106 1.59E+04 10% 32 6.19E+06 1,95E-05 3.15E-12 3.00E-05 4.81E-12 8.00E-03 3.30E-04 0.OOE+00 0.OOE+00 2.59E+06 0.00E+00 

PR144M 1.14E+02 10% 32 6.19E+06 1.95E-05 3.15E-12 3,00E-05 3,45E-14 8,00E-03 3.30E-04 0.00E+00 0.00E+00 2.59E+06 0.00E+00 
AM243 4.87E+01 10% 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 1.47E-14 8.OOE-03 3.30E-04 1.78E-05 6.59E+04 2.59E+06 6.64E-03 
CM242 3.23E+01 10% 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 9.78E-15 8.00E-03 3.30E-04 1.55E-05 5.74E+04 2.59E+06 3.84E-03 
CM243 3.63E+01 10% 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 1.10E-14 8.00E-03 3.30E-04 1.94E-05 7.18E+04 2.59E+06 5.40E-03 
NP239 4.87E+01 10% 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 1.47E-14 8.OOE-03 3.30E-04 2.36E-09 8.73E+00 2.59E+06 8.81 E-07 
NP237 3.88E-01 10% 32 6.19E+06 1.95E-05 3.15E-12 3,OOE-05 1.17E-16 8.00E-03 3.30E-04 1.61E-05 5.96E+04 2.59E+06 4.79E-05 
PU242 2.85E+00 10% 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 8.63E-16 8.00E-03 3.30E-04 3.07E-04 1.14E+06 2.59E+06 6.70E-03 
AM242 8.72E+00 10% 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 2.64E-15 8.00E-03 3.30E-04 5.20E-08 1.92E+02 2.59E+06 3.47E-06 

AM242M 8.76E+00 10% 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 2.65E-15 8,00E-03 3.30E-04 4.20E-06 1.55E+04 2.59E+06 2.82E-04 
I I I Total 1.40E+02

HI-STORM FSAR 
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(7

Inh-R Marrow

MPC-32 
Accident Conditions

La.c Rate at Fraction Release 

Inventory % remain No. MPC Vol Upstream Released Release Rate X/Q Breathing Rate DCF DCF Occupancy CDE 

Nuclide (Ci/Assy) airborne Assy (cm3) (cm3/s) per sec Fraction (Ci/sec) (sec/m3) (m3/sec) (Sv/Bq) (mRem/uCi) Time (sec) (mRem) 
Gases 

H 3 3.68E+02 100% 32 6.19E+06 1,95E-05 3.15E-12 0.30 1.112-08 8.00E-03 3.302-04 1.73E-11 6.40E-02 2.59E+06 4.88E-03 

1129 3.31 E-02 100% 32 6.19E+06 1.95E-05 3.15E-12 0.30 1.00E-12 8.OOE-03 3.30E-04 1.40E-10 5.18E-01 2.59E+06 3,55E-06 

KR 85 5.86E+03 100% 32 6.19E+06 1.95E-05 3.15E-12 0.30 1.77E-07 8.00E-03 3.30E-04 0.00E+00 0.0015+00 2.59E+06 0.00E+00 
Crud 

Co-60 2.18E+01 100% 32 6.19E+067 1.95E-05 3.15E-12 1.00 2.20E-09 8.OOE-03 3.30E-04 1.72E-08 6.36E+01 2.59E+06 9.56E-01 
Volatiles 

SR 90 6.32E+04 100% 32 6.19E+06 1.95E-05 3.15E-12 2.00E-04 1,282-09 8.OOE-03 3.30E-04 3.36E-07 1.24E+03 2,59E+06 1.08E+01 

RU106 1.59E+04 100% 32 6.19E+06 1,95E-05 3.15E-12 2.00E-04 3.21E-10 8.00E-03 3.30E-04 1.37E-08 5.07E+01 2.59E+06 1.11E-01 

CS134 4.04E+04 100% 32 6.19E+06 1.95E-05 3.15E-12 2.OOE-04 8.15E-10 8.OOE-03 3.30E-04 1.18E-08 4.37E+01 2.59E+06 2.44E-01 
CS137 9,82E+04 100% 32 6.19E+06 1.95E-05 3.152-12 2.00E-04 1.98E-09 8.00E-03 3.30E-04 8.30E-09 3.072+01 2.59E+06 4.16E-01 

Fines 

PU241 8.53E+04 10% 32 6.19E+06 1.95E-05 3.15E-12 3.OOE-05 2.58E-11 8.00E-03 3.30E-04 3.36E-06 1.24E+04 2.59E+06 2.20E+00 

Y90 6.32E+04 10% 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 1.91 E-11 8.OOE-03 3.30E-04 2.79E-10 1.03E+00 2.59E+06 1.35E-04 

PM147 2.63E+04 10% 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 7.96E-12 8.00E-03 3.30E-04 8.16E-09 3.02E+01 2.59E+06 1.64E-03 

CE144 8.14E+03 10% 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 2.46E-12 8.00E-03 3.30E-04 2.67E-08 9.88E+01 2.59E+06 1.67E-03 

PR144 8.14E+03 10% 32 6.19E+06 1.95E-05 3.15E-12 3.002-05 2.46E-12 8.00E-03 3.30E-04 8.08E-14 2.99E-04 2.59E+06 5.04E-09 

EU154 5.90E+03 10% 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 1.79E-12 8.00E-03 3.30E-04 1.06E-07 3.92E+02 2.59E+06 4.79E-03 

CM244 1.01 E+04 10% 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 3.06E-12 8,00E-03 3.30E-04 9.38E-05 3.47E+05 2.59E+06 7.26E+00 

PU238 5.81 E+03 10% 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 1.76E-12 8.00E-03 3.30E-04 1.52E-04 5.62E+05 2.59E+06 6.77E+00 

SB125 2.30E+03 10% 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 6.96E-13 8.00E-03 3.30E-04 6.49E-10 2.40E+00 2.59E+06 1.14E-05 

EU155 1.65E+03 10% 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 4.99E-13 8,00E-03 3.30E-04 1.43E-08 5.29E+01 2.59E+06 1.81E-04 

AM241 9.00E+02 10% 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 2.72E-13 8.00E-03 3.30E-04 1.74E-04 6.44E+05 2.59E+06 1.20E+00 

TE125M 5.61E+02 10% 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 1.70E-13 8.00E-03 3.30E-04 3.01E-09 1.11E+01 2.59E+06 1.29E-05 

PU240 4.05E+02 10% 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 1.23E-13 8.00E-03 3.30E-04 1.69E-04 6.25E+05 2.59E+06 5.242-01 

SM151 3.38E+02 10% 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 1.022-13 8.00E-03 3.302-04 1.10E-08 4.07E+01 2.59E+06 2.85E-05 

PU239 2.04E+02 10% 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 6.17E-14 8.002-03 3.30E-04 1.69E-04 6.252+05 2.59E+06 2.64E-01 

BA137M 9.27E+04 10% 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 2.81 E-11 8.002-03 3.30E-04 0.00E+00 0.002+00 2,592+06 0.002+00 

RH106 1.59E+04 10% 32 6.19E+06 1.95E-05 3.152-12 3.00E-05 4.812E-12 8.00E-03 3.30E-04 0.002+00 0.00E+00 2.59E+06 0.00E+00 

PR 144M 1.14E+02 10% 32 6.19E+06 1.952-05 3.15E-12 3.00E-05 3.452-14 8.002-03 3.30E-04 0.002+00 0.00E+00 2.59E+06 0.002+00 

AM243 4.87E+01 10% 32 6.19E+06 1.95E-05 3.15E-12 3.002-05 1.47E-14 8.00E-03 3.30E-04 1.732-04 6.40E+05 2.59E+06 6.46E-02 

CM242 3.23E+01 10% 32 6.192+06 1.95E-05 3.15E-12 3.00E-05 9.78E-15 8.00E-03 3.302-04 3.90E-06 1.44E+04 2.59E+06 9,652-04 

CM243 3.63E+01 10% 32 6.19E+06 1.95E-05 3.15E-12 3.002-05 1.10E-14 8.0012-03 3.30E-04 1.18E-04 4.37E+05 2.59E+06 3.28E-02 

NP239 4.87E+01 10% 32 6.19E+06 1,95E-05 3.15E-12 3.002-05 1.47E-14 8.00E-03 3.302-04 2.08E-10 7.702-01 2.59E+06 7.76E-08 

NP237 3.882-01 10% 32 6.192+06 1.952-05 3.15E-12 3.002-05 1.172-16 8.00E-03 3.302-04 2.62E-04 9.69E+05 2.59E+06 7.79E-04 

PU242 2.85E+00 10% 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 8.63E-16 8.00E-03 3.302-04 1.61 E-04 5.96E+05 2.592+06 3.52E-03 

AM242 8.72E+00 10% 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 2.642-15 8.00E-03 3.302-04 1.32E-08 4.882+01 2.59E+06 8.82E-07 
AM242M 8.76E+00 10% 32 6.192+06 1.952-05 3.152-12 3.002-05 2.65E-15 8.002-03 3.30E-04 1.69E-04 6.25E+05 2.592+06 1.132-02 

Total 3.09E+01

HI-STORM FSAR 
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Inh-B Surface

MPC-32 
Accident Conditions 

Committed Dose Eauivalent From Inhalation
Lacc Rate at Fraction Release 

Inventory % remain No. MPC Vol Upstream Released Release Rate X/Q Breathing Rate DCF DCF Occupancy CDE 
Nuclide (Ci/Assy) airborne Assy (cm3) (cm3/s) per sec Fraction (Ci/sec) (sec/m3) (m3/sec) (Sv/Bq) (mRem/uCi) Time (sec) (mRem) 

Gases 
H 3 3.68E+02 100% 32 6.19E+06 1.95E-05 3.16E-12 0.30 1. .12E-08 8.00E-03 3.30E-04 1.73E-11 6.40E-02 2.59E+06 4.89E-03 
1129 3.31 E-02 100% 32 6.19E+06 1.95E-05 3.16E-12 0.30 1.OOE-12 8.002-03 3.30E-04 1.38E-10 5.11 E-01 2.59E+06 3.51 E-06 

KR 85 5.86E+03 100% 32 6.19E+06 1.95E-05 3.16E-12 0.30 1.78E-07 8.00E-03 3.30E-04 0.00E+00 0.OOE+00 2.59E+06 0.00E+00 
Crud 

00-60 2.18E+01 100% 32 6.19E+06 1.95E-05 3.16E-12 1.00 2.20E-09 8.005-03 3.30E-04 1.35E-08 5.00E+01 2.59E+06 7.52E-01 
Volatiles 

SR 90 6.32E04 100 32 6.9E0 1.5E0 3. -1 2.0E-4 1.28E-009 S.OE-03 3, 3300E- 0,4 7.27E-07 j 2
.
6 9 Ei-03 2.59E+i06 2,- 0EI O 

HU106 j 1.59E+041 100% I 32 I 6.19E+06 1.95E-05 3.162-12 2.OOE-04 3.21E-10 8.00E-03 3.30E-04 1.37E-08 5.07E+01 2.59E+06 1,11E-01 
CS134 4.04E+04 100% 32 6.19E+06 1.95E-05 3.16E-12 2.0OE-04 8.16E-10 8.OOE-03 3.30E-04 1.10E-08 4.07E+01 2.59E+06 2.27E-01 
CS137 9,82E+04 100% 32 6.19E+06 1.95E-05 3.16E-12 2.005-04 1,98E-09 8.OOE-03 3.30E-04 7.94E-09 2.94E+01 2.59E+06 3.995-01 

Fines 
PU241 8.53E+04 10% 32 6.19E+06 1.95E-05 3.16E-12 3.00E-05 2.59E-11 8.00E-03 3.30E-04 4.20E-05 1.55E+05 2.59E+06 2.75E+01 
Y90 6.32E+04 10% 32 6.19E+06 1.95E-05 3.16E-12 3.OOE-05 1.92E-11 8.00E-03 3.30E-04 2.78E-10 1,03E+00 2.59E+06 1.35E-04 

PM147 2.63E+04 10% 32 6.19E+06 1.95E-05 3.16E-12 3.00E-05 7.97E-12 8.00E-03 3.30E-04 1.02E-07 3.77E+02 2.59E+06 2.06E-02 
CE144 8.14E+03 10% 32 6.19E+06 1.95E-05 3.16E-12 3.OOE-05 2.47E-12 8.00E-03 3.30E-04 4.54E-08 1.68E+02 2.59E+06 2.84E-03 
PR144 8.14E+03 10% 32 6.19E+06 1.95E-05 3.16E-12 3.005-05 2.47E-12 8.002-03 3.30E-04 1.35E-13 5.00E-04 2.59E+06 8.43E-09 
EU154 5.90E+03 10% 32 6.19E+06 1.95E-05 3.16E-12 3.00E-05 1.79E-12 8.OOE-03 3.30E-04 5.23E-07 1.94E+03 2.59E+06 2.37E-02 
CM244 1.01 E+04 10% 32 6.19E+06 1.95E-05 3.16E-12 3.OOE-05 3.06E-12 8.00E-03 3.30E-04 1.17E-03 4.33E+06 2.59E+06 9.07E+01 
PU238 5.815+03 10% 32 6.19E+06 1.95E-05 3.16E-12 3.OOE-05 1.76E-12 8.00E-03 3.30E-04 1.90E-03 7.03E+06 2.59E+06 8.47E+01 
SB125 2.30E+03 10% 32 6.19E+06 1.95E-05 3.16E-12 3.OOE-05 6.97E-13 8.00E-03 3.30E-04 2.73E-09 1.01 E+01 2.59E+06 4.82E-05 
EU155 1.65E+03 10% 32 6.19E+06 1.95E-05 3.16E-12 3.00E-05 5.00E-13 8.00E-03 3.30E-04 1.52E-07 5.62E+02 2.59E+06 1.92E-03 
AM241 9.OOE+02 10% 32 6.19E+06 1.95E-05 3.16E-12 3.005-05 2.732-13 8.O0E-03 3.302-04 2.17E-03 8.03E+06 2.59E+06 1.50E+01 

TE125M 5.612+02 10% 32 6.19E+06 1.95E-05 3.16E-12 3.OOE-05 1.70E-13 8.OOE-03 3.30E-04 3.21E-08 1.19E+02 2.59E+06 1.38E-04 
PU240 4.05E+02 10% 32 6.19E+06 1.95E-05 3.16E-12 3.00E-05 1.23E-13 8.OOE-03 3.30E-04 2.11E-03 7.81E+06 2.59E+06 6.56E+00 
SM151 3.38E+02 10% 32 6.19E+06 1.95E-05 3.16E-12 3.00E-05 1.02E-13 8.002-03 3.30E-04 1.38E-07 5.11E+02 2.59E+06 3.58E-04 
PU239 2.04E+02 10% 32 6.19E+06 1.95E-05 3.16E-12 3.OOE-05 6.18E-14 8.00E-03 3.30E-04 2.11 E-03 7.81 E+06 2.59E+06 3.30E+00 

BA137M 9.27E+04 10% 32 6.19E+06 1.952-05 3.16E-12 3.002-05 2.81 E-11 8.00E-03 3.30E-04 O.00E+00 0.00E+00 2.59E+06 0.00E+00 
R H 106 1.59E+04 10% 32 6.19E+06 1.95E-05 3.16E-12 3.002-05 4.82E-12 8.00E-03 3.30E-04 0.00E+00 O.00E+00 2.592+06 0.00E+00 

PR144M 1.142+02 10% 32 6.19E+06 1.95E-05 3.162-12 3.00E-05 3.46E-14 8.00E-03 3.30E-04 0.00E+00 0.00E+00 2.59E+06 O.00E+00 
AM243 4.87E+01 10% 32 6.19E+06 1.95E-05 3.16E-12 3.00E-05 1.48E-14 8.00E-03 3.30E-04 2.172-03 8.032+06 2.59E+06 8.11 E-01 
CM242 3.232+01 10% 32 6.19E+06 1.95E-05 3.16E-12 3.00E-05 9.79E-15 8.00E-03 3.30E-04 4.87E-05 1.80E+05 2.59E+06 1.21E-02 
CM243 3.632+01 10% 32 6.19E+06 1.952-05 3.16E-12 3.00E-05 1.10E-14 8.00E-03 3.30E-04 1.472-03 5.44E+06 2.592+06 4.102-01 
NP239 4.87E+01 10% 32 6.19E+06 1.95E-05 3.16E-12 3.00E-05 1.48E-14 8.00E-03 3.30E-04 2.03E-09 7.51E+00 2.592+06 7.592-07 
NP237 3.88E-01 10% 32 6.192+06 1.95E-05 3.162-12 3.00E-05 1.18E-16 8.00E-03 3.30E-04 3.27E-03 1.21 E+07 2.59E+06 9.74E-03 
PU242 2.85E+00 10% 32 6.19E+06 1.95E-05 3.16E-12 3.00E-05 8.64E-16 8.002-03 3.302-04 2.01 E-03 7.44E+06 2.59E+06 4.402-02 
AM242 8.72E+00 10% 32 6.19E+06 1.95E-05 3.162-12 3.00E-05 2.64E-15 8.00E-03 3.30E-04 1.65E-07 6.112+02 2.59E+06 1.10E-05 

AM242M 8.76E+00 10% 32 6.192+06 1.95E-05 3.16E-12 3.002-05 2.66E-15 8.00E-03 3.302-04 2.122-03 7.84E+06 2.59E+06 1.432-01 
I I Total 2.54E+02

HI-STORM FSAR 
Report H' 0)002444 Proposed Revision 1B 
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Inh-Thyroid

MPC-32 
Accident Conditions 

Committed Dose Equivalent From Inhalation 

L_ Rate at Fraction Release 

Inventory % remain No. MPC Vol Upstream Released Release Rate X/Q Breathing Rate DCF DOF Occupancy CDE 

Nuclide (Ci/Assy) airborne Assy (cm3) (cm3/s) per sec Fraction (Ci/sec) (sec/m3) (m3/sec) (SvIBq) (mRem/uCi) Time (sec) (mRem) 

Gases 

H3 3.682+02 100% 32 6.19E+06 1.95E-05 3.15E-12 0.30 j1.112E-08 8.OOE-03 3.302-04 I1.73E-1 1 6.402-02 2,59E+06 4.88E-03 

1129 3.31E-02 100% 32 6.19E+06 1,95E-05 3.15E-12 0.30 1.00E-12 8.00E-03 3.30E-04 1.56E-06 5.77E+03 2.59E+06 3.96E-02 

KR 85 5.86E+03 100% 32 6.19E+06 1.95E-05 3,15E-12 0.30 1.77E-07 8.00E-03 3.30E-04 0.00E+00 0.002+00 2.59E106 O.00E+00 

Crud 

Co-90 2.82E+01 100% 32 6.19E+06 1.95E-05 3.15E-12 1.00 2.20E-09 8,00E-03 3.30E-04 1.62E-08 5.99E+01 2.59E+06 9.51E-01 
Volatiles 

SR g0 6.32E+04 100% 32 6.19E+06 1.952-05 3.5-2 20E0 .8-9 8020 .0-4 26E0 .7+0 2520 .22-02 

RU106 1.59E+04 100% 32 6.19E+06 1.95E-05 3.15E-12 2.OOE-04 3.21E-10 8.OOE-03 3.30E-04 1.37E-08 5.07E+01 2.59E+06 1.11 E-01 

CS134 4.04E+04 100% 32 6.19E+06 1.95E-05 3.15E-12 2.002-04 8.15E-10 8.002-03 3.30E-04 1.11E-08 4.11E+01 2.59E+06 2.29E-01 

CS137 9.82E+04 100% 32 6.19E+06 1.95E-05 3.15E-12 2.00E-04 1.982-09 8.00E-03 3.30E-04 7.93E-09 2.93E+01 2.592+06 3.98E-01 

Fines 

PU241 8.532+04 10% 32 6.19E+06 1.95E-05 3.15E-12 3.002-05 2.582-1 1 8.OOE-03 3.30E-04 1.242-1 1 4.59E-02 2.59E+06 8.1 OE-06 

Y90 6.32E+04 10% 32 6.19E+06 1.95E-05 3.15E-12 3.OOE-05 1.91 E-11 8.OOE-03 3.30E-04 9.52E-12 3.52E-02 2.59E+06 4.61 E-06 

PM147 2.63E+04 10% 32 6.19E+06 1.95E-05 3.15E-12 3.OOE-05 7.96E-12 8.00E-03 3,302-04 1.982-14 7.332-05 2.592+06 3.99E-09 
02144 8.14E+03 10% 32 6.19 2+06 1.95 2-05 3.15 2-12 3.00 2-05 2.46E-12 8.00E-03 3.30E-04 1.88E-09 6.96 2+00 2.59 2+06 1.17E-04 

PR 144 8.142+03 10% 32 6.19E+06 1.952-05 3.15E-12 3.00E-05 2.46E-12 8.002-03 3.302-04 8.472-15 3.13E-05 2.592+06 5.282-10 

EU 154 5.90E+03 10% 32 6.19E+06 1.95E-05 3.15E-12 3.OOE-05 1.792-12 8.002-03 3.30E-04 7.14E-09 2.643+01 2.59E+06 3.23E-04 

CM244 1.01E+04 10% 32 6.19E+06 1.95E-05 3.15E-12 3.OOE-05 3.06E-12 8.00E-03 3.30E-04 1.81E-09 3.74E+00 2.59E+06 7.82E-05 

PU238 5.812+03 10% 32 6.192+06 1.95E-05 3.15E-12 3.00E-05 1.76E-12 8.00E-03 3.302-04 9.622-10 3.562+00 2.59E+06 4.282-05 

SB125 2.30E+03 10% 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 6.96E-13 8.00E-03 3.30E-04 3.24E-10 1.20E+00 2.59E+06 5.71E-06 

EU155 1.65E+03 10% 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 4.99E-13 8.00E-03 3.30E-04 2.40E-10 8.88E-01 2.59E+06 3.03E-06 

AM241 9.01E+02 10% 32 6.19E+06 1.95E-05 3.15E-12 3.OOE-05 2.72E-13 8.00E-03 3.30E-04 1.60E-09 5.92E+00 2.59E+06 1.102E-05 

TPU25M 5.61 E+02 10% 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 1.70E-13 8.OOE-03 3.30E-04 9.93E-11 3.67E-01 2.59E+06 4.27E-07 

PU240 4.05E+02 10% 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 1.23E-13 8.OOE-03 3.30E-04 9.052E-10 3.352E+00 2.59E+06 2.81E-06 

SM151 3.38E+02 10% 32 6.19E+06 1.95E-05 3.15E-12 3.OOE-05 1.02E-13 8.OOE-03 3.30E-04 1.32E-14 4.88E-05 2.59E+06 3.42E-11 

PU239 2.04E+02 10% 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 6.172E-14 8.00E-03 3.30E-04 9.03E-10 3.342E+00 2.59E+06 1.41E-06 

BA137M 9.27E+04 10% 32 6.19E+06 1.95E-05 3.15E-12 3.OOE-05 2.81E-11 8.OOE-03 3.30E-04 0. 93E+0 - 0.00E+00 2.59E+06 0. 27E+00 

RH106 1.59E+04 10% 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 4.812E-12 8.OOE-03 3.30E-04 0.00E+00 0.00E+00 2.59E+06 0.00E+00 

PR144M 1.14E+02 10% 32 6.19E+06 1.952-05 3.15E-12 3.00E-05 3.452E-14 8.00E-03 3.30E-04 0.00E+0 0 0.00 2+00 2.59E+06 0.00 2+00 

AM243 4.87E+01 10% 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 1.47E-14 8.00E-03 3.30E-04 8.29E-09 3.07E+01 2.59E+06 3.09E-06 

CM242 3.23E+01 10% 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 9.78E-15 8.00E-03 3.30E-04 9.41E-10 3.48E+00 2.59E+06 2.33E-07 

CM243 3.63E+01 10% 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 1.10E-14 8.00E-03 3.30E-04 3.83E-09 1.42E+01 2.59E+06 1.07E-06 

NP239 4.87E+01 10% 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 1.47E-14 8.00E-03 3.30E-04 7.62E-12 2.82E-02 2.59E+06 2.84E-09 

NP237 3.887-01 10% 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 1.17E-16 8.00E-03 3.30E-04 1.342E-08 4.96E+01 2.59E+06 3.98E-08 

PU242 2.85E+00 10% 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 8.63E-16 8.00E-03 3,302-04 8.79E-10 3.25E+00 2.59E+06 1.92E-08 

AM242 8.72E+00 10% 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 2.64E-15 8.00E-03 3.30E-04 2.52E-12 9.32E-03 2.59E+06 1.68E-10 

AM242M 8.76E+00 10% 32 6.19E+06 1.952-05 3.15E-12 3.00E-05 2.65E-15 8.00E-03 3.30E-04 5.64E-10 2.09E+00 2.59E+06 3.792E-08 

Total 1.77E+00

HI-STORM FSAR 
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Inh-Effective

MPC-32 
Accident Conditions

L-.. Rate at Fraction Release 
Inventory % remain No. ý MPC Vol Upstream Released Release Rate X/Q Breathing Rate DCF DOF Occupancy CEDE 

Nuclide (Ci/Assy) airborne Assy (cm3) (cm3/s) per sec Fraction (Ci/sec) (sec/m3) (m3/sec) (Sv/Bq) (mRem/uCi) Time (sec) (mRem) 
Gases 

H 3 3.68E+02 100% 32 6.20E+06 1.95E-05 3.15E-12 0.30 !111E-08 8.OOE-03 3.30E-04 1.73E-11 6.40E-02 2.59E+06 4.87E-03 
1129 3.31E-02 100% 32 6.20E+06 1.95E-05 3.15E-12 0.30 1.00E-12 8.00E-03 3.30E-04 4.69E-08 1.74E+02 2.59E+06 1.19E-03 

KR 85 5.86E±03 100% 32 6.202+06 1.95E-05 3,15E-12 0.30 1.77E-07 6.00E-03 3,30E-04 0.00E+00 0.00E+00 2.59E+06 0.00E+00 
Crud 

Co-60 2.18E+01 100% 32 6.20E+06 1.95E-05 3.15E-12 1.00 2.19E-09 8.OOE-03 3.30E-04 5.91E-08 2.19E+02 2.59E+06 3.28E+00 
Volatiles 

SR 90 6.32E+04 00% 32 6,20E206 ! ,-,5E-05 3.15E-12 2.00,-04 1 1.27E-091 8.00(-03 1 3.30E-04 3.51E-07 j 1.30E+03 2.59E+06 i 1.13E+01 
RU106 I 1.59E+04 100% 1 32 6.20E+06 1.95E-05 3.15E-12 2.OOE-04 3.20E-10 8.00E-03 3.30E-04 1.29E-07 4.77E+02 2.59E+06 1.05E+00 
CS134 4.04E+04 100% 32 6.20E+06 1.95E-05 3.15E-12 2.OOE-04 8.14E-10 8.00E-03 3.30E-04 1.25E-08 4.63E+01 2.59E+06 2.58E-01 
CS137 9.82E+04 100% 32 6.20E+06 1.95E-05 3.15E-12 2.OOE-04 1.98E-09 8.OOE-03 3.30E-04 8.63E-09 3.19E+01 2.59E+06 4.32E-01 

Fines 
PU241 8.53E+04 10% 32 6.20E+06 1.95E-05 3.15E-12 3.OOE-05 2.58E-11 8.002-03 3.30E-04 2.23E-06 8.25E+03 2.59E+06 1.46E+00 
Y90 6.32E+04 10% 32 6.20E+06 1,95E-05 3.15E-12 3.OOE-05 1.91E-11 8,00E-03 3.30E-04 2.28E-09 8.44E+00 2.59E+06 1.10E-03 

PM147 2.63E+04 10% 32 6.20E+06 1.95E-05 3.15E-12 3.OOE-05 7.95E-12 8.OOE-03 3.30E-04 1.06E-08 3.92E+01 2.59E+06 2.13E-03 
CE144 8.14E+03 10% 32 6.20E+06 1.95E-05 3.15E-12 3.OOE-05 2.46E-12 8.00E-03 3.30E-04 1.01E-07 3.74E+02 2.59E+06 6.29E-03 
PR144 8.14E+03 10% 32 6.20E+06 1.95E-05 3.15E-12 3.00E-05 2.46E-12 8.00E-03 3.30E-04 1.17E-11 4.33E-02 2.59E+06 7.29E-07 
EU154 5,90E+03 10% 32 6.20E+06 1.95E-05 3.15E-12 3.00E-05 1.78E-12 8.00E-03 3.30E-04 7.73E-08 2.86E+02 2.59E+06 3.49E-03 
CM244 1.01E+04 10% 32 6.20E+06 1.95E-05 3.15E-12 3.001-05 3.05E-12 8.OOE-03 3.30E-04 6.70E-05 2.48E+05 2.59E+06 5.18E+00 
PU238 5.81 E+03 10% 32 6.20E+06 1.95E-05 3.15E-12 3,00E-05 1.76E-12 8.OOE-03 3.30E-04 1.06E-04 3,92E+05 2.59E+06 4.71 E+00 
SB125 2.30E+03 10% 32 6.20E+06 1.95E-05 3.15E-12 3.OOE-05 6.95E-13 8.OOE-03 3.30E-04 3.30E-09 1.22E+01 2.59E+06 5.80E-05 
EU155 1.65E+03 10% 32 6.20E+06 1.95E-05 3.15E-12 3.OOE-05 4.99E-13 8.00E-03 3.30E-04 1.12E-08 4.14E+01 2.59E+06 1.41E-04 
AM241 9.00E+02 10% 32 6,20E+06 1.95E-05 3.15E-12 3.OOE-05 2.72E-13 8.00E-03 3.30E-04 1.20E-04 4.44E+05 2.59E+06 8.26E-01 

TEl 25M 5.61 E+02 10% 32 6.20E+06 1.95E-05 3.15E-12 3.OOE-05 1.69E-13 8.00E-03 3,30E-04 1.97E-09 7.29E+00 2.59E+06 8.45E-06 
PU240 4.05E+02 10% 32 6.20E+06 1.95E-05 3.15E-12 3.00E-05 1.22E-13 8.OOE-03 3.30E-04 1.16E-04 4.29E+05 2.59E+06 3.59E-01 
SM151 3.38E+02 10% 32 6.20E+06 1.95E-05 3.15E-12 3.00E-05 1.02E-13 8.OOE-03 3.30E-04 8.10E-09 3.00E+01 2.59E+06 2.09E-05 
PU239 2.04E+02 10% 32 6.20E+06 1.95E-05 3.15E-12 3.002-05 6.16E-14 8.OOE-03 3.30E-04 1.16E-04 4.29E+05 2.59E+06 1.81E-01 

BA137M 9.27E+04 10% 32 6.20E+06 1.95E-05 3,15E-12 3.002-05 2.80E-11 8.OOE-03 3.30E-04 0.OOE+00 0.OOE+00 2.59E+06 0.OOE+00 
RH106 1.59E+04 10% 32 6.20E+06 1.95E-05 3.15E-12 3.00E-05 4.80E-12 8.OOE-03 3.30E-04 0.002+00 0.OOE+00 2.59E+06 0.00E+00 

PR144M 1.14E+02 10% 32 6.20E+06 1.95E-05 3.15E-12 3.00E-05 3.44E-14 8.00E-03 3.30E-04 0.OOE+00 0.OOE+00 2.59E+06 0.00E+00 
AM243 4.87E+01 10% 32 6.20E+06 1.95E-05 3.15E-12 3.00E-05 1.47E-14 8.00E-03 3.30E-04 1.19E-04 4.40E+05 2.59E+06 4.43E-02 
CM242 3.23E+01 10% 32 6.20E+06 1.95E-05 3.15E-12 3.00E-05 9.76E-15 8.00E-03 3.30E-04 4.67E-06 1.73E+04 2.59E+06 1.155E-03 
CM243 3.63E+01 10% 32 6.20E+06 1.95E-05 3.15E-12 3.00E-05 1.10E-14 8.OOE-03 3.30E-04 8.30E-05 3.07E+05 2.59E+06 2.30E-02 
NP239 4.87E+01 10% 32 6.20E+06 1.952-05 3.152-12 3,00E-05 1,47E-14 8.00E-03 3.30E-04 6.78E-10 2.51 E+00 2.59E+06 2.53E-07 
NP237 3.88E-01 10% 32 6.20E+06 1.95E-05 3.15E-12 3.00E-05 1.17E-16 8.00E-03 3.30E-04 1.46E-04 5.40E+05 2.59E+06 4.33E-04 
PU242 2.85E+00 10% 32 6.20E+06 1.95E-05 3.15E-12 3.OOE-05 8.61 E-16 8.OOE-03 3.30E-04 1.11E-04 4.11E+05 2.59E+06 2.42E-03 
AM242 8.72E+00 10% 32 6.20E+06 1.95E-05 3.15E-12 3.OOE-05 2.63E-15 8,00E-03 3.30E-04 1.58E-08 5.85E+01 2.59E+06 1.052-06 

AM242M 8.76E+00 10% 32 6.20E+06 1.95E-05 3.15E-12 3.00E-05 2.65E-15 8.OOE-03 3.302-04 1.15E-04 4.26E+05 2.59E+06 7.71E-03 
I Total 2.91 E+01
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( ( (
Sub-Gonad

MPC-32 
Normal Conditions 

Effective Dose Eauivalent From Submersion
% Lno, Rate at Fraction Release 

Inventory available % remain MPC Vol Upstream Released Release Rate X/Q DCF DCF Occ Time DDE 

Nuclide (Ci/Assy) for release airborne No. Assy (cm3) (cm3/s) per sec Fraction (Ci/sec) (sec/m3) (Sv/Bq) (mRem/uCi) (sec) (mRem) 
Gases 

H 3 3.68E+02 2.5% 100% 32 6.19E+06 1.12E-05 1.81E-12 0.30 1.60E-10 1.60E-04 O.OOE+00 0.OOE+00 3.15E+07 0.OOE+00 

1129 3.31E-02 2.5% 100% 32 6,19E+06 1.12E-05 1.8112-12 0.30 1.44E-14 1.60E-04 4.83E-16 1.79E-06 3.15E+07 1.30E-10 

KR 85 5.86E+03 2.5% 100% 32 6.19E+06 1.12E-05 1.81E-12 0.30 2.55E-09 1.60E-04 1.17E-16 4.33E-07 3,15E+07 5.56E-06 
Crud 

Co-60 2.18E+01 100.0% 100% 32 6.19E+06I 1.12E-05 1.81E-12 0.15 1.89E-10 1.60E-04 1.23E-13 4.55E-04 3.15E+07 4.34E-04 

Volatiles 

SR 90 6.32E+04 2.5% 100% 32 6.19E+06 1.12E-05 1.81E-12 2.00E-04 1.83E-11 1.60E-04 7.78E-18 2.88E-08 3.15E+07 2.66E-09 

RU106 1.59E+04 2,5% 100% 32 6.19E+06 1.12E-05 1.81E-12 2.00E-04 4.61E-12 1.60E-04 O .00+00 0.00+00 3.152+07 O.OOE+OO 

CS134 4.04E+04 2.5% 100% 32 6.19E+06 1.12E-05 1.812-12 2.002-04 1.17E-11 1.602-04 7.402-14 2.742-04 3.15E+07 1.62E-05 

CS137 9.82E+04 2.5% 100% 32 6.19E+06 1.12E-05 1.812-12 2.00E-04 2.84E-11 1.60E-04 7.962-18 2.95E-08 3.152+07 4.22E-09 
Fines 

PU241 8.53E+04 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 3.71E-13 1.60E-04 7.19E-20 2,66E-10 3.15E+07 4.97E-13 

Y90 6.32E+04 2.5% 10% 32 6.19E-06 1.12E-05 1.81E-12 3.OOE-05 2.75E-13 1.60E-04 1.89E-16 6.99E-07 3.15E+07 9.68E-10 

PM147 2.63E+04 2.5% 10% 32 6.19E+06 1,12E-05 1.81E-12 3.00E-05 1.14E-13 1.60E-04 7.48E-19 2.77E-09 3.15E+07 1.59E-12 

CE144 8.14E+03 2.5% 10% 32 6.19E+06 1.12E-05 1,81E-12 3.00E-05 3.54E-14 1.60E-04 8.53E-16 3,16E-06 3,15E+07 5.63E-10 

PR144 8.14E+03 2.5% 10% 32 6.192+06 1.12E-05 1.81E-12 3.00E-05 3.54E-14 1.60E-04 1.90E-15 7.03E-06 3.15E+07 1.25E-09 

EU154 5.90E+03 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.002-05 2.56E-14 1.60E-04 6,00E-14 2.22E-04 3.15E+07 2.87E-08 

CM244 1.01E+04 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 4.39E-14 1.60E-04 6.90E-18 2.55E-08 3.15E+07 5.65E-12 

PU238 5.81E+03 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 2.52E-14 1.60E-04 6.56E-18 2.43E-08 3.15E+07 3.09E-12 

SB125 2.30E+03 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 9.99E-15 1.60E-04 1.98E-14 7.33E-05 3.15E+07 3.69E-09 

EU155 1.65E+03 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 7.17E-15 1.60E-04 2.49E-15 9.21E-06 3.15E+07 3.33E-10 

AM241 9.00E+02 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 3.91E-15 1.60E-04 8.58E-16 3.17E-06 3.15E+07 6.26E-11 

TE125M 5.61E+02 2.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 2,44E-15 1.60E-04 5.96E-16 2.21E-06 3.15E+07 2.71E-11 

PU240 4.05E+02 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.O0E-05 1.76E-15 1.60E-04 6.36E-18 2.35E-08 3.15E+07 2.09E-13 

SM151 3.38E+02 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 1.47E-15 1.60E-04 5.20E-20 1.92E-10 3.15E+07 1.42E-15 

PU239 2.04E+02 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 8.87E-16 1.60E-04 4.84E-18 1.79E-08 3.15E+07 8.00E-14 

BA137M 9.27E+04 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 4.03E-13 1.60E-04 2.82E-14 1.04E-04 3.15E+07 2.12E-07 

RH106 1.59E+04 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.002-05 6.91E-14 1.60E-04 1.01E-14 3.74E-05 3.15E+07 1.30E-08 

PR144M 1.14E+02 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.O0E-05 4.95E-16 1.60E-04 3.25E-16 1.20E-06 3.15E+07 3.00E-12 

AM243 4.87E+01 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 2.12E-16 1.60E-04 2.19E-15 8.10E-06 3.15E+07 8.64E-12 

CM242 3.23E+01 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 1.40E-16 1.60E-04 7.83E-18 2.90E-08 3.15E+07 2.05E-14 

CM243 3.63E+01 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 1.58E-16 1.60E-04 5.77E-15 2.13E-05 3.15E+07 1.70E-11 

NP239 4.87E+01 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 2.122-16 1.60E-04 7,53E-15 2.79E-05 3.15E+07 2.97E-11 

NP237 3.88E-01 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 1.69E-18 1.60E-04 1.04E-15 3.85E-06 3.15E+07 3.27E-14 

PU242 2.85E+00 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 1.24E-17 1.60E-04 5.34E-18 1.98E-08 3.15E+07 1.23E-15 

AM242 8.72E+00 2.5% 10% 32 6,19E+06 1.12E-05 1.81E-12 3.00E-05 3.79E-17 1.60E-04 6.09E-16 2.25E-06 3.15E+07 4.30E-13 

AM242M 8.76E+00 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 3.81E-17 1.60E-04 3.80E-17 1.41E-07 3.15E+07 2.70E-14 
Total 4.56E-04

HI-STORM FSAR 
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Sub-breast

MPC-32 
Normal Conditions 

Effective Dose Equivalent From Submersion
% Ino Rate at Fraction Release 

Inventory available % remain MPC Vol Upstream Released Release Rate X/Q DCF DCF I ccTime DDE 
Nuclide (Ci/Assy) for release airborne No. Assy (cm3) (cm3/s) per sec Fraction (Ci/sec) (sec/m3) (Sv/Bq) (mRem/uCi) (sec) (mRem)

Gases
H 3 3.68E+02 2.5% 100% 32 6.19E+06 1.12E-05 _1.81E-12 0.30 1.60E-10 1.60E-04 0.OOE+00 0.OOE+00 3.15E+07 O.00E+00 
1129 3.31E-02 2.5% 100% 32 6.19E+06 1.12E-05 1.81E-12 0.30 1.44E-14 1.60E-04 6.66E-16 2.46E-06 3.15E+07 1.79E-10 

KR 85 5.86E+03 2.5% 100% 32 6.19E+06 1.12E-05 1.81E-12 0.30 2.55E-09 1.60E-04 1.34E-16 4.96E-07 3.15E+07 6.36E-06 

Crud 
Co-60 2.18E+01 100.0% 100% 32 6.19E+06 1.12E-05 1.81E-12 1 0.15 1.89E-10 1.60E-04 1.39E-13 5.14E-04 3.15E+07 4.90E-04 

Volatiles SR9anO •'6.2E+0n4 1  2.5% I 100% I Q I•o=n 32 4 1,n .  
S3 .2 8E-12 2.E-04 1,83E-i i.60E-04 9.49E-18 3.51'E-08 3,15E+07 I3.24E-09 

HU106 I 1.59E+04 I 2.5% I 100% I 32 I 6.19E+06 j 1.12E-05 1.81E-12 2.OOE-04 4.61E-12 1.60E-04 0.OOE+00 0.OOE+00 3.15E+07 0.OOE+00 
CS134 4.04E+04 2.5% 100% 32 6.19E+06 1.12E-05 1.81E-12 2.OOE-04 1.17E-11 1.60E-04 8.43E-14 3.12E-04 3.15E+07 1.84E-05 
CS137 9.82E+04 2.5% 100% 32 6.19E+06 1.12E-05 1.81E-12 2.OOE-04 2.84E-11 1.60E-04 9.67E-18 3.58E-08 3.15E+07 5.13E-09 

Fines 
PU241 8.53E+04 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 3.71E-13 1.60E-04 8.67E-20 3.21E-10 3.15E+07 5.99E-13 
Y90 6.32E+04 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 2.75E-13 1.60E-04 2.20E-16 8.14E-07 3.15E+07 1.13E-09 

PM147 2.63E+04 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 1.14E-13 1.60E-04 9.56E-19 3.54E-09 3.15E+07 2.04E-12 
CE144 8.14E+03 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 3.54E-14 1.60E-04 1.01E-15 3.74E-06 3.15E+07 6.66E-10 
PR144 8.14E+03 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 3.54E-14 1.60E-04 2.15E-15 7.96E-06 3.15E+07 1.42E-09 
EU154 5.90E+03 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 2.56E-14 1.60E-04 6.81E-14 2.52E-04 3.15E+07 3.26E-08 
CM244 1.01 E+04 2.5% 10% 32 6.19E+06 1. 12E-05 1,81 E-12 3.00E-05 4.39E-14 1.60E-04 1.33E-17 4.92E-08 3.15E+07 1.09E-11 
PU238 5.81E+03 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 2.52E-14 1.60E-04 1.27E-17 4.70E-08 3.15E+07 5.98E-12 
SB125 2.30E+03 2.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 9.99E-15 1.60E-04 2.27E-14 8.40E-05 3.15E+07 4.23E-09 
EU155 1.65E+03 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 7.17E-15 1.60E-04 2.95E-15 1.09E-05 3.15E+07 3.94E-10 
AM241 9.OOE+02 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 3.91E-15 1.60E-04 1.07E-15 3.96E-06 3.15E+07 7.80E-11 

TE1 25M 5.61E+02 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 2.44E-15 1.60E-04 8.48E-16 3.14E-06 3.15E+07 3.85E-11 
PU240 4.05E+02 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 1.76E-15 1.60E-04 1.23E-17 4.55E-08 3.15E+07 4.04E-13 
SM151 3.38E+02 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 1.47E-15 1.60E-04 8.80E-20 3.26E-10 3.15E+07 2.41E-15 
PU239 2.04E+02 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 8.87E-16 1.60E-04 7.55E-18 2.79E-08 3.15E+07 1.25E-13 

BA137M 9.27E+04 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 4.03E-13 1.60E-04 3.22E-14 1.19E-04 3.15E+07 2.42E-07 
RH106 1.59E+04 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 6.91E-14 1.60E-04 1.16E-14 4.29E-05 3.15E+07 1.49E-08 

PR144M 1.14E+02 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 4.95E-16 1.60E-04 4.20E-16 1.55E-06 3.15E+07 3.88E-12 
AM243 4.87E+01 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 2.12E-16 1.60E-04 2.61E-15 9.66E-06 3.15E+07 1.03E-11 
CM242 3.23E+01 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 1.40E-16 1.60E-04 1.48E-17 5.48E-08 3.15E+07 3.87E-14 
CM243 3.63E+01 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 1.58E-16 1.60E-04 6.68E-15 2.47E-05 3.15E+07 1.97E-11 
NP239 4.87E+01 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 2.12E-16 1.60E-04 8.73E-15 3.23E-05 3.15E+07 3.45E-11 
NP237 3.88E-01 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 1.69E-18 1.60E-04 1.26E-15 4.66E-06 3.15E+07 3.96E-14 
PU242 2.85E+00 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 1.24E-17 1.60E-04 1.03E-17 3.81E-08 3.15E+07 2.38E-15 
AM242 8.72E+00 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 3.79E-17 1.60E-04 7.30E-16 2.70E-06 3.15E+07 5.16E-13 

AM242M 8.76E+00 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3,00E-05 3.81E-17 1.60E-04 6.01E-17 2.22E-07 3.15E+07 4.27E-14 
I _ I Total 5.16E-04
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Sub-Lung

MPC-32

Normal Conditions
Effective Dose En uivalent From Submersion

% %.,Vor Rate at Fraction Release 

Inventory available % remain MPGVol Upstream Released Release Rate X/Q DCF DCF Occ Time DDE 

Nuclide (Ci/Assy) for release airborne No. Assy (cm3) (cm3/s) per sec Fraction (Ci/sec) (sec/m3) (Sv/Bq) (mRem/uCi) (sec) (mRem)
Usses

H 3 3.68E+02 2.5% 100% 32 6.19E+06 1.12E-05 1.81E-12 0.30 1.60E-10 1.60E-04 2.75E-18 1.02E-08 3.15E+07 8.20E-09 

1129 3.312-02 2.5% 100% 32 6.19E+06 1.12E-05 1.81E-12 0.30 1,44E-14 1.60E-04 2.14E-16 7.92E-07 3.15E+07 5.74E-11 

KR 85 5.86E+03 2.5% 100% 32 6.19E+06 1.12E-05 1.81E-12 0.30 2,55E-09 1.60E-04 1.14E-16 4.22E-07 3.15E+07 5.41E-06 
Crud 

0o-60 2.182+01 100.0% 100% 32 6.19E+06 1.12E-05 1.812-12 0.15 1.89E-10 1,60E-04 1.24E-13 4.59E-04 3.15E+07 4.38E-04 

Volatiles 

SR 90 6.32E+04 2.5% 100% 32 6.19E+06 1.12E-05 1.81E-12 2.00E-04 1.83E-11 1.60E-04 6.44E-18 2.38E-08 3.15E+07 2.202-09 

RU106 1.59E+04 2.5% 100% 32 6.19E+06 1.12E-05 1.81E-12 2.00E-04 4.61E-12 1,60E-04 0.00E+00 0.OOE+00 3.15E+07 0.00E+00 

CS134 4.04E+04 2.5% 100% 32 6,19E+06 1.12E-05 1.81 E-12 2.002-04 1.172-11 1.602-04 7.37E-14 2.73E-04 3.15E+07 1.61 E-05 

CS137 9,82E+04 2.5% 100% 32 6.19E+06 1.12E-05 1.81E-12 2.00E-04 2.84E-11 1.60E-04 6.68E-18 2.47E-08 3.15E+07 3.54E-09 

Fines 

PU241 8,53E+04 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 3.71E-13 1.60E-04 6.48E-20 2.40E-10 3.15E+07 4.48E-13 

Y90 6.32E+04 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 2.75E-13 1.60E-04 1.77E-16 6.55E-07 3.15E+07 9.07E-10 

PM147 2.63E+04 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 1.14E-13 1.60E-04 5.45E-19 2.02E-09 3.15E+07 1.16E-12 

CE144 8.14E+03 2.5% 10% 32 6.19E+06 1,12E-05 1.81E-12 3.00E-05 3.54E-14 1.60E-04 7.69E-16 2.85E-06 3.15E+07 5.07E-10 

PR144 8.14E+03 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 3.54E-14 1.60E-04 1.902-15 7.03E-06 3,15E+07 1.25E-09 

EU154 5.90E+03 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 2.56E-14 1.60E-04 5.99E-14 2.22E-04 3.15E+07 2.86E-08 

CM244 1.01E+04 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.002-05 4.39E-14 1.60E-04 7.08E-19 2.62E-09 3.152+07 5.79E-13 

PU238 5.81E+03 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 2.522-14 1.602-04 1.062-18 3.92E-09 3.152+07 4.99E-13 

SB125 2.30E+03 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 9,99E-15 1.60E-04 1.95E-14 7.22E-05 3.15E+07 3.632-09 

EU155 1.65E+03 2.5% 10% 32 6.19E+06 1.12E-05 1,81E-12 3.00E-05 7.17E-15 1.60E-04 2.22E-15 8.212E-06 3.15E+07 2.97E-10 

AM241 9.00E+02 2.5% 10% 32 6.192+06 1.12E-05 1.812E-12 3.00E-05 3.91E-15 1.60E-04 6.74E-16 2.49E-06 3.15E+07 4.922-11 

TE1 25M 5.61E+02 2.5% 10% 32 6.19E+06 1.122E-05 1.81E-12 3.00E-05 2.44E-15 1.602-04 2.23E-16 8.25E-07 3.15E+07 1.01 E-11 

PU240 4.05E+02 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 1.76E-15 1.60E-04 1.09E-18 4.03E-09 3.152+07 3.58E-14 

SM151 3.38E+02 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 1.47E-15 1.60E-04 7.08E-21 2.62E-11 3.15E+07 1.94E-16 

PU239 2,04E+02 2.5% 10% 32 6.19E+06 1.122-05 1.81E-12 3.00E-05 8.87E-16 1.60E-04 2.65E-18 9.81E-09 3.15E+07 4.38E-14 

BA137M 9.272+04 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 4.03E-13 1.60E-04 2.80E-14 1.04E-04 3.15E+07 2.10E-07 

RH106 1.59E+04 2.5% 10% 32 6.19E+06 1.122E-05 1.81 E-12 3.00E-05 6.91E-14 1.60E-04 1.012-14 3.74E-05 3.15E+07 1.30E-08 

PR144M 1.14E+02 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3,00E-05 4.95E-16 1.602-04 2.00E-16 7.40E-07 3.15E+07 1.85E-12 

AM243 4.87E+01 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 2.12E-16 1.60E-04 1.92E-15 7.102-06 3.15E+07 7.582-12 

CM242 3.23E+01 2.5% 10% 32 6.19E+06 1.12E-05 1.812-12 3.00E-05 1.40E-16 1.60E-04 1.13E-18 4.18E-09 3.15E+07 2.96E-15 

CM243 3.63E+01 2.5% 10% 32 6.192+06 1.12E-05 1.81E-12 3.00E-05 1.58F-16 1.60E-04 5.50E-15 2.04E-05 3.15E+07 1.622-11 

NP239 4.872+01 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 2.12E-16 1.60E-04 7.18E-15 2.66E-05 3.15E+07 2.83E-11 

NP237 3.88E-01 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.002-05 1.69E-18 1.60E-04 9.02E-16 3.34E-06 3.15E+07 2.84E-14 

PU242 2.85E+00 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 1.24E-17 1.60E-04 9.692-19 3.59E-09 3.152+07 2.24E-16 

AM242 8.72E+00 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 3.79E-17 1.60E-04 5.51E-16 2.04E-06 3.15E+07 3.89E-13 

AM242M 8.76E+00 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 3.81E-17 1.602-04 1.72E-17 6.36E-08 3.15E+07 1.222-14 

Total 4.59E-04

HI-STORM FSAR 
Report HI-2002444

Proposed Revision 1 BPage 7.A - 25

MPC-32

Effective Dose Enuivalent From Submersion I

MP•-•2

•ases



Sub-R Marrow

MPC-32 
Normal Conditions

% Lnor Rate at Fraction Release 
Inventory available % remain MPC Vol Upstream Released Release Rate X/0 DCF DCF 0cc Time DDE 

Nuclide (Ci/Assy) for release airborne No. Assy (cm3) (cm3/s) per sec Fraction (Ci/sec) (sec/m3) (Sv/Bq) (mRem/uCi) (sec) (mRem) 
Gases 

H 3 3.68E+02 2.5% 100% 32 6.19E+06 1.12E-05 1.81E-12 0.30 1.60E-10 1.60E-04 0.00E+00 0.00E+00 3.15E+07 I 0.00E+00 
1129 3.31E-02 2.5% 100% 32 6.19E+06 1.12E-05 1.81E-12 0.30 1.44E-14 1.60E-04 1.64E-16 6.07E-07 3.15E+07 4.40E-11 

KR 85 5.86E+03 2.5% 100% 32 6.19E+06 1.12E-05 1.81E-12 0.30 2.55E-09 1.60E-04 1.09E-16 4.03E-07 3.15E+07 5.18E-06 
Crud 

Co-60 2.18E+01 100.0% 100% 32 6.19E+061 1.12E-05 1.81E-12 0.15 1.89E-10 1.60E-04 1.23E-13 4.55E-04 I 3.15E+07 4.34E-04 
Volatiles 

SR 90 i6.32E+04 2.5% F 100% F 32 16.19E+061 1.12E-05 j 1.81E-12 I 2.00E-04 F 1.83E-11 I 1.60E-04 I 5.44E-18 I 2.01E-08 I 3.5F÷07 I 1.RRF=-o I 
RU106 1.59E+04 2.5% 100% 32 1 6.19E+06 i 1.12E-05 1.81E-12 2.00E-04 4.61 E-12 1.60E-04 0,00E+00 0.OOE+00 3.15E+07 0.00E+00 
CS134 4.04E+04 2.5% 100% 32 6.19E+06 1.12E-05 1.81E-12 2.00E-04 1.17E-11 1.60E-04 7.19E-14 2.66E-04 3.15E+07 1.57E-05 
CS137 9.82E+04 2.5% 100% 32 6.19E+06 1.12E-05 1.81E-12 2.00E-04 2.84E-11 1.60E-04 5.70E-18 2.11E-08 3.15E+07 3.02E-09 

Fines 
PU241 8.53E+04 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 3.71E-13 1.60E-04 5.63E-20 2.08E-10 3.15E+07 3.89E-13 
Y90 6.32E+04 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 2.75E-13 1.60E-04 1.62E-16 5.99E-07 3.15E+07 8.30E-10 

PM147 2.63E+04 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 1.14E-13 1.60E-04 4.46E-19 1.65E-09 3.15E+07 9.51E-13 
CE144 8.14E+03 2.5% 10% 32 6.19E+06 1.122-05 1.812-12 3.00E-05 3.54E-14 1.60E-04 6.682-16 2.472-06 3.15E+07 4.41E-10 
PR144 8.14E+03 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 3.54E-14 1.60E-04 1.87E-15 6.92E-06 3.15E+07 1.23E-09 
EU154 5.90E+03 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 2.56E-14 1.60E-04 5.87E-14 2.17E-04 3.15E+07 2.81E-08 
CM244 1.01E+04 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3,00E-05 4.39E-14 1.60E-04 1.46E-18 5.40E-09 3.15E+07 1.19E-12 
PU238 5.81E+03 2.5% 10% 32 6.19E+06 1.12E-05 1.812E-12 3.00E-05 2.52E-14 1.60E-04 1.68E-18 6.222-09 3.15E+07 7.91E-13 
SB125 2.30E+03 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 9.99E-15 1.60E-04 1.87E-14 6.92E-05 3.15E+07 3.48E-09 
EU155 1.65E+03 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 7.17E-15 1.60E-04 1.85E-15 6.85E-06 3.15E+07 2.47E-10 
AM241 9.00E+02 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 3.91 E-15 1.60E-04 5.21 E-16 1.93E-06 3.15E+07 3.80E-11 

TE125M 5.61E+02 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 2.44E-15 1.60E-04 1.86E-16 6.88E-07 3.15E+07 8.45E-12 
PU240 4.05E+02 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 1.76E-15 1.60E-04 1.65E-18 6.11E-09 3.15E+07 5.42E-14 
SM151 3.38E+02 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 1.47E-15 1.60E-04 1.13E-20 4.18E-11 3.15E+07 3.10E-16 
PU239 2.04E+02 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 8.87E-16 1.60E-04 2.67E-18 9.88E-09 3.15E+07 4.41E-14 

BA137M 9.27E+04 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 4.032-13 1.60E-04 2.73E-14 1.01E-04 3.15E+07 2.05E-07 
RH106 1.59E+04 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 6.91E-14 1.60E-04 9.75E-15 3.61E-05 3.15E+07 1.26E-08 

PR144M 1.14E+02 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 4.95E-16 1.602-04 1.56E-16 5.77E-07 3.15E+07 1.44E-12 
AM243 4.87E+01 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 2.12E-16 1.60E-04 1.55E-15 5.74E-06 3.15E+07 6.12E-12 
CM242 3.23E+01 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 1.40E-16 1.60E-04 1.89E-18 6.99E-09 3.15E+07 4.95E-15 
CM243 3.63E+01 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 1.58E-16 1.60E-04 5.00E-15 1.85E-05 3.15E+07 1.47E-11 
NP239 4.87E+01 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 2.12E-16 1.60E-04 6.50E-15 2.41E-05 3.15E+07 2.57E-11 
NP237 3.88E-01 2.5% 10% 32 6.192+06 1.12E-05 1.81E-12 3.00E-05 1.69E-18 1.60E-04 7.69E-16 2.85E-06 3,15E+07 2.42E-14 
PU242 2.85E+00 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 1.24E-17 1.60E-04 1.432-18 5.29E-09 3.15E+07 3.30E-16 
AM242 8.72E+00 2.5% 10% 32 6.192+06 1.12E-05 1.81E-12 3.00E-05 3.79E-17 1.60E-04 4.77E-16 1.76E-06 3.15E+07 3.37E-13 

AM242M 8.76E+00 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 3.81E-17 1.60E-04 1.72E-17 6.36E-08 3.15E+07 1.22E-14 
I I Total 4.55E-04

HI-STORM FSAR 
Report H' -q02444 Proposed P-vision 1 BPage -7 A,- 26



Sub-B Surface

MPC-32 
Normal Conditions 

Effective Dose Equivalent From Submersion
L.,o Rate at Fraction Release 

Inventory available % remain MPC Vol Upstream Released Release Rate X/O DCF DCF Occ Time DDE 
Nuclide (Ci/Assy) for release airborne No. Assy (cm3) (cm3/s) per sec Fraction (Ci/sec) (sec/m3) (Sv/Bq) (mRem/uCi) (sec) (mRem) 

Gases 
H 3 3.68E+02 2.5% 100% 32 6.19E+06 1.12E-05 1.81E-12 0.30 1.60E-10 1.60E-04 0.00E+00 0,00E+00 3.15E+07 0,OOE+00 
1129 3.31E-02 2.5% 100% 32 6.19E+06 1.12E-05 1.81E-12 0.30 1.44E-14 1.60E-04 1.10E-15 4.07E-06 3.15E+07 2.95E-10 

KR 85 5.86E+03 2.5% 100% 32 6.19E+06 1.12E-05 1.81E-12 0.30 2.55E-09 1.60E-04 2.20E-16 8.14E-07 3,15E+07 1.04E-05 
Crud 

Co-60 2.18E+01 1 100.0% 100% 32 6.19E+06 1.12E-05 1.81E-12 0.15 1.89E-10 1.60E-04 1.78E-13 6.59E-04 3.15E+07 6,28E-04 
Volatiles 

SR 90 6.32E+04 2.5% 100% 32 6.19E+06 1.12E-05 1.81E-12 2.00E-04 1.83E-11 1.60E-04 2.28E-17 8.44E-08 3.15E+07 7.78E-09 
RU106 1.59E+04 2.5% 100% 32 6.19E+06 1.12E-05 1,81E-12 2.OOE-04 4.61 E-12 1.60E-04 0.OOE+00 0.OOE+00 3.15E+07 0.OOE+00 
CS134 4.04E+04 2.5% 100% 32 6.19E+06 1.12E-05 1.81E-12 2.OOE-04 1.1 7E-11 1.60E-04 1.20E-13 4.44E-04 3.15E+07 2.62E-05 
CS137 9.82E+04 2.5% 100% 32 6.19E+06 1,12E-05 1.81 E-12 2,OOE-04 2.84E-11 1.60E-04 2.29E-17 8.47E-08 3.15E+07 1.21 E-08 

Fines 
PU241 8.53E+04 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 3.71E-13 1.60E-04 2.19E-19 8,10E-10 3,15E+07 1.51E-12 
Y90 6.32E+04 2.5% 10% 32 6.19E+06 1,12E-05 1.81E-12 3.OOE-05 2,75E-13 1.60E-04 4.44E-16 1.64E-06 3.15E+07 2.27E-09 

PM147 2,63E+04 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 1.14E-13 1.60E-04 2.18E-18 8.07E-09 3.15E+07 4.65E-12 
CE144 8.14E+03 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3,OOE-05 3.54E-14 1.60E-04 2.49E-15 9.21E-06 3.15E+07 1.64E-09 
PR144 8.14E+03 2.5% 10% 32 6,19E+06 1,12E-05 1.81E-12 3.OOE-05 3.54E-14 1.60E-04 2.99E-15 1.11E-05 3.15E+07 1.97E-09 
EU154 5,90E+03 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 2.56E-14 1.60E-04 9.43E-14 3,49E-04 3.15E+07 4.51E-08 
CM244 1,01E+04 2.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 4.39E-14 1.60E-04 8.82E-18 3.26E-08 3.15E+07 7.22E-12 
PU238 5.81E+03 2.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.OOE-05 2.52E-14 1.60E-04 9.30E-18 3.44E-08 3.15E+07 4.38E-12 
SB125 2.30E+03 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 9.99E-15 1.60E-04 3.53E-14 1.31E-04 3.15E+07 6.58E-09 
EU155 1.65E+03 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 7.17E-15 1,60E-04 8.09E-15 2.99E-05 3.15E+07 1.08E-09 
AM241 9.OOE+02 2.5% 10% 32 6,19E+06 1.12E-05 1.81E-12 3.OOE-05 3.91E-15 1.60E-04 2.87E-15 1.06E-05 3.15E+07 2.09E-10 

TE125M 5.61E+02 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 2.44E-15 1.60E-04 1.22E-15 4.51E-06 3.15E+07 5.55E-11 
PU240 4.05E+02 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 1.76E-15 1.60E-04 9.26E-18 3.43E-08 3.15E+07 3.04E-13 
SM151 3.38E+02 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 1.47E-15 1.60E-04 7,09E-20 2,62E-10 3.15E+07 1.94E-15 
PU239 2.04E+02 2,5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 8.87E-16 1.60E-04 9.47E-18 3.50E-08 3.15E+07 1,57E-13 

BA137M 9.27E+04 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 4.03E-13 1.60E-04 4.63E-14 1.71 E-04 3.15E+07 3.48E-07 
RH106 1.59E+04 2.5% 10% 32 6,19E+06 1.12E-05 1.81E-12 3.OOE-05 6.91E-14 1.60E-04 1.72E-14 6.36E-05 3.15E+07 2.22E-08 

PR144M 1.14E+02 2.5% 10% 32 6.19E+06 1,12E-05 1.81E-12 3.OOE-05 4.95E-16 1.60E-04 8.16E-16 3.02E-06 3.15E+07 7.54E-12 
AM243 4.87E+01 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3,OOE-05 2.12E-16 1.60E-04 7.47E-15 2.76E-05 3.15E+07 2.95E-11 
CM242 3,23E+01 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 1,40E-16 1.60E-04 1.06E-17 3.92E-08 3,15E+07 2.77E-14 
CM243 3.63E+01 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 1.58E-16 1.60E-04 1.50E-14 5.55E-05 3.15E+07 4.41E-11 
NP239 4.87E+01 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 2.12E-16 1,60E-04 2.OOE-14 7,40E-05 3.15E+07 7.89E-11 
NP237 3.88E-01 2.5% 10% 32 6,19E+06 1,12E-05 1.81E-12 3,OOE-05 1.69E-18 1.60E-04 3.20E-15 1.18E-05 3.15E+07 1.01E-13 
PU242 2.85E+00 2.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.OOE-05 1,24E-17 1,60E-04 7.90E-18 2.92E-08 3.15E+07 1.82E-15 
AM242 8.72E+00 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 3.79E-17 1.60E-04 1.88E-15 6.96E-06 3.15E+07 1.33E-12 

AM242M 8.76E+00 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 3.81E-17 1,60E-04 7,94E-17 2.94E-07 3.15E+07 5.64E-14 
Total 6.65E-04
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Sub-Thyroid

MPC-32 
Normal Conditions

%Lo Rate at Fraction Release 
Inventory available % remain MPC Vol Upstream Released Release Rate X[Q DCF DCF Occ Time DDE 

Nuclide (Ci/Assy) for release airborne No. Assy (cm3) (cm3/s) per sec Fraction (Ci/sec) (sec/m3) (Sv/Bq) (mRem/uCi) (sec) (mRem) 
Gases 

H 3 3.68E+02 2.5% 100% 32 6.19E+06 1.12E-05 1.81E-12 0.30 1,60E-10 1.60E-04 0.00E+00 0.OOE+00 3.15E+07 0.00E+00 
1129 3.31E-02 2.5% 100% 32 6.19E+06 1.12E-05 1.81E-12 0.30 1.44E-14 1.602-04 3.862-16 1.43E-06 3.15E+07 1,042-10 

KR 85 5.86E+03 2.5% 100% 32 6,19E+06 1.12E-05 1.81E-12 0.30 2.55E-09 1.60E-04 1.18E-16 4.37E-07 3.15E+07 5.60E-06 
Crud 

Co-60 2.18E+01 100.0% 100% 32 6,192+06 1.12E-05 1.81E-12 0.15 1.89E-10 1.60E-04 1.27E-13 4.70E-04 3.15E+07 4.48E-04 
Volatiles I ^ I r - . - - I . IIIh..  

I SR90_6.32E+04 u 2.5% I 100% 1 32 16.19E+06 1 1.12E-05 1.81E-12 I 2.OOE-04 1.83E-11 I 1.60E-04 I 7.33E-18 1 2.71F-OR I 3r!Eo7 I .F5.-09 i 
RU106 1,59E+04 2.5% 100% 32 6.19E+06 1.12E-05 1.81E-12 2.OOE-04 4.61E-12 1.60E-04 I0.00+00 0.00E+00 3.15E+07 0.00n+00 
CS134 4.04E+04 2.5% 100% 32 6.19E+06 1.122E-05 1.81E-12 2.002-04 1.17E-11 1.60E-04 7.57E-14 2.80E-04 3,15E+07 1.65E-05 
CS137 9,82E+04 2.5% 100% 32 6.19E+06 1.122E-05 1.81E-12 2.OOE-04 2.84E-11 1.60E-04 7.55E-18 2.79E-08 3.15E+07 4.01E-09 

Fines 

PU241 8,53E+04 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 3.71E-13 1.60E-04 6.98E-20 2,58E-10 3.15E+07 4.82E-13 
Y90 6.32E+04 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 2,751-13 1.60E-04 1.87E-16 6.92E-07 3.15E+07 9.58E-10 

PM147 2.63E+04 2.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 1.14E-13 1,60E-04 6.75E-19 2.50E-09 3.15E+07 1.44E-12 
CE144 8.14E+03 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 3.54E-14 1,60E-04 8.33E-16 3.08E-06 3.15E+07 5.49E-10 
PR144 8.14E+03 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 3.54E-14 1.602-04 1.95E-15 7.22E-06 3.15E+07 1.292-09 
EU154 5.90E+03 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.002-05 2,56E-14 1.60E-04 6.15E-14 2.28E-04 3.15E+07 2,94E-08 
CM244 1.01E+04 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.002-05 4.39E-14 1.60E-04 4.192-18 1.55E-08 3.15E+07 3,43E-12 
PU238 5.81E+03 2.5% 10% 32 6.19E+06 1,12E-05 1,81E-12 3.00E-05 2.522-14 1,602-04 4.01E-18 1,48E-08 3.15E+07 1.89E-12 
SB125 2.30E+03 2,5% 10% 32 6.19E+06 ,122E-05 1.81E-12 3.00E-05 9,99E-15 1.60E-04 2.01E-14 7.44E-05 3.15E+07 3.74E-09 
EU155 1,65E+03 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 7.17E-15 1.60E-04 2,41E-15 8.92E-06 3,15E+07 3.22E-10 
AM241 9.00E+02 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 3.91E-15 1.60E-04 7.83E-16 2.90E-06 3.15E+07 5.71 E-11 

TE125M 5.61E+02 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 2.44E-15 1.60E-04 4.64E-16 1.72E-06 3,15E+07 2.11E-11 
PU240 4.05E+02 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.002-05 1.762-15 1.602-04 3.92E-18 1.45E-08 3.15E+07 1.29E-13 
SM151 3.38E+02 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 1.472-15 1.60E-04 3.582-20 1.32E-10 3.15E+07 9,812-16 
PU239 2,04E+02 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 8.87E-16 1.60E-04 3,882-18 1.44E-08 3.152+07 6.41E-14 

BA137M 9.27E+04 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 4.03E-13 1.60E-04 2.88E-14 1.07E-04 3.152+07 2.162-07 
RH106 1.59E+04 2.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 6.91E-14 1,60E-04 1.03E-14 3.81E-05 3.152+07 1.332-08 

PR144M 1.14E+02 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 4.95E-16 1,60E-04 2.81E-16 1,04E-06 3.15E+07 2.60E-12 
AM243 4.87E+01 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 2.12E-16 1,60E-04 2.09E-15 7.73E-06 3.15E+07 8.25E-12 
CM242 3.23E+01 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 1.40E-16 1.60E-04 4.91E-18 1.82E-08 3.15E+07 1.29E-14 
CM243 3.63E+01 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 1.582-16 1.60E-04 5.762-15 2,13E-05 3.15E+07 1.692-11 
NP239 4.87E+01 2.5% 10% 32 6,19E+06 1.12E-05 1.81E-12 3.00E-05 2.12E-16 1.60E-04 7.52E-15 2.78E-05 3.15E+07 2.97E-11 
NP237 3.88E-01 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 1.69E-18 1.60E-04 9.942-16 3.68E-06 3.152+07 3.13E-14 
PU242 2.85E+00 2.5% 10% 32 6.19E+06 1.122-05 1.81E-12 3.00E-05 1.24E-17 1.60E-04 3.322-18 1.23E-08 3.15E+07 7.67E-16 
AM242 8.722+00 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 3.79E-17 1.60E-04 5.94E-16 2.20E-06 3.152+07 4.202-13 

AM242M 8.76E+00 2.5% 10% 32 6.192+06 1.12E-05 1.81E-12 3.00E-05 3.812E-17 1.602-04 2.952-17 1.092-07 3.152+07 2.09E-14 
I . Total 4.71E-04
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Sub-Effective

MPC-32 
Normal Conditions

Effective Dose Eauivalent From Submersion

%Lo, Rate at Fraction Release 
Inventory available % remain MPC Vol Upstream Released Release Rate X/O DCF DCF Occ Time DDE 

Nuclide (Ci/Assy) for release airborne No. Assy (cm3) (cm3/s) per sec Fraction (Ci/sec) (sec/m3) (Sv/Bq) (mRem/uCi) (sec) (mRem)
Gases

H 3 3.68E+02 2.5% 100% 32 6.19E+06 1.12E-05 1.81E-12 0.30 1.60E-10 1.60E-04 3.31E-19 1.22E-09 3.15E+07 9.87E-10 

1129 3.31E-02 2.5% 100% 32 6.19E+06 1.12E-05 1.81E-12 0.30 1.44E-14 1.60E-04 3.80E-16 1.41E-06 3.15E+07 1.02E-10 

KR 85 5.86E+03 2.5% 100% 32 6.19E+06 1.12E-05 1.81E-12 0.30 2.55E-09 1.60E-04 1.19E-16 4.40E-07 3.15E+07 5.65E-06 
Crud 

Co-60 2.18E+01 100.0% 100% 32 6.19E+06 1.12E-05 1.81E-12 0.15 1.89E-10 1.60E-04 1.26E-13 4.66E-04 3.15E+07 4.45E-04 
Volatiles 

SR 90 6.32E+04 2.5% 100% 32 6.19E+06 1.12E-05 1.81E-12 2.00E-04 1.83E-11 1.60E-04 7.53E-18 2.79E-08 3.15E+07 2.57E-09 

RU106 1.59E+04 2.5% 100% 32 6.19E+06 1.12E-05 1.81E-12 2.00E-04 4.61E-12 1.60E-04 0.00E+00 0.00E+00 3.15E+07 0.002+00 

CS134 4.04E+04 2.5% 100% 32 6.19E+06 1.12E-05 1.81E-12 2.00E-04 1.17E-11 1.60E-04 7.57E-14 2.80E-04 3.15E+07 1.65E-05 

CS137 9.82E+04 2.5% 100% 32 6.19E+06 1.12E-05 1.81E-12 2.00E-04 2.84E-11 1.60E-04 7.74E-18 2.86E-08 3.15E+07 4.11E-09 
Fines 

PU241 8.53E+04 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 3.712-13 1.60E-04 7.25E-20 2.68E-10 3.15E+07 5.01E-13 

Y90 6.32E+04 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 2.75E-13 1.60E-04 1.90E-16 7.03E-07 3.15E+07 9.73E-10 

PM147 2.63E+04 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 1.14E-13 1.60E-04 6.93E-19 2.56E-09 3.15E+07 1.48E-12 

CE144 8.14E+03 2.5% 10% 32 6,19E+06 1.12E-05 1.81E-12 3.00E-05 3.54E-14 1.60E-04 8.53E-16 3.16E-06 3.15E+07 5.63E-10 
PR144 8.14E+03 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3,00E-05 3.54E-14 1.60E-04 1.95E-15 7.22E-06 3.15E+07 1.29E-09 

EU154 5.90E+03 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 2.56E-14 1.60E-04 6.14E-14 2.27E-04 3.15E+07 2.94E-08 

CM244 1.01 E+04 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 4.39E-14 1.60E-04 4.91E-18 1.82E-08 3.15E+07 4.02E-12 

PU238 5.81E+03 2.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 2.52E-14 1.60E-04 4.88E-18 1.81 E-08 3.15E+07 2.30E-12 

SB125 2.30E+03 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 9.99E-15 1.60E-04 2.02E-14 7.47E-05 3.15E+07 3.76E-09 

EU155 1.65E+03 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 7.17E-15 1.60E-04 2.49E-15 9.21E-06 3.15E+07 3.33E-10 

AM241 9.00E+02 2,5% 10% 32 6.19E+06 1.12E-05 1,81E-12 3.00E-05 3.91E-15 1.60E-04 8.18E-16 3.03E-06 3.15E+07 5.97E-11 

TE125M 5.61E+02 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 2.44E-15 1.60E-04 4.53E-16 1.68E-06 3.15E+07 2.06E-11 

PU240 4.05E+02 2.5% 10% 32 6.19E+06 1,12E-05 1.81E-12 3.00E-05 1.76E-15 1.60E-04 4.75E-18 1.76E-08 3.15E+07 1.56E-13 

SM151 3.38E+02 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 1.47E-15 1.60E-04 3.61E-20 1.34E-10 3.15E+07 9.89E-16 

PU239 2.04E+02 2.5% 10% 32 6.19E206 1.12E-05 1.81E-12 3.00E-05 8.87E-16 1.60E-04 4.24E-18 1.57E-08 3.15E+07 7.01E-14 

BA137M 9.27E+04 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 4.03E-13 1.60E-04 2.88E-14 1.07E-04 3.15E+07 2,16E-07 

RH106 1.59E+04 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 6;91E-14 1.60E-04 1.04E-14 3.85E-05 3.15E+07 1.34E-08 

PR144M 1.14E+02 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 4.95E-16 1.60E-04 2.79E-16 1.03E-06 3.15E+07 2.58E-12 

AM243 4.87E+01 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 2.12E-16 1.60E-04 2.18E-15 8.07E-06 3.15E+07 8.60E-12 

CM242 3.23E+01 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 1.402-16 1.60E-04 5.69E-18 2.11E-08 3.15E+07 1.49E-14 

CM243 3.63E+01 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 1.582-16 1.60E-04 5.88E-15 2.18E-05 3.15E+07 1.73E-11 

NP239 4.87E+01 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 2.12E-16 1.60E-04 7.69E-15 2.85E-05 3.15E+07 3.03E-11 

NP237 3.88E-01 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 1.69E-18 1.60E-04 1.03E-15 3.81E-06 3.15E+07 3.24E-14 

PU242 2.85E+00 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 1.24E-17 1.60E-04 4.01E-18 1.48E-08 3.15E+07 9.26E-16 

AM242 8.72E+00 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 3.79E-17 1.60E-04 6.15E-16 2.28E-06 3.15E+07 4,35E-13 

AM242M 8.76E+00 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 3.81E-17 1.60E-04 3.17E-17 1.17E-07 3.15E+07 2.25E-14 
I I I Total 4.67E-04

HI-STORM FSAR 
Report HI-2002444 Proposed Revision 1 B

Effective Dose Equivalent From Submersion

Page 7.A - 29



Sub-Skin

MPC-32 

Normal Conditions 

Effective Dose Equivalent From Submersion 
% Ln,, Rate at Fraction Release 

Inventory available % remain MPC Vol Upstream Released Release Rate X/Q DCF DCF Occ Time SDE Nuclide (Ci/Assy) for release airborne No. Assy (cm3) (cm3/s) per sec Fraction (Ci/sec) (sec/m3) (Sv/Bq) (mRem/uCi) (sec) (mRem) 

Gases 
H 3 3.68E+02 2.5% 100% 32 6.19E+06 1.12E-05 1.81E-12 0.30 1.60E-10 1.60E-04 0.00E+00 0.00E+00 3.15E+07 0.00E+00 
1129 3.31E-02 2.5% 100% 32 6.19E+06 1.12E-05 1.81E-12 0.30 1.44E-14 1.60E-04 1,1OE-15 4.07E-06 3.15E+07 2.95E-10 

KR 85 5.86E+03 2.5% 100% 32 6.19E+06 1.12E-05 1.81E-12 0.30 2.55E-09 1.60E-04 1.32E-14 4.88E-05 3.15E+07 6.27E-04 

Crud 
Co-60 2.18E+011 100.0% 1 100% 1 32 6.19E+06 1.12E-05 I1.812-12 I 0,15 1 1.89E-10 1,60E-04 1.452-13 5.37E-04 3.15E+07 5.122-04 

Volatiles S R .90 .. 6.32E+04.. 2.5% I100% 132 '6,19E 06 1.12•' 0-05 LB.oIE-"2 1 2.00 -04 1.83E-1i 1 .60E-04 9.20E-15 3.40E-05 3.15E+07 I 3.14E-06 I 
HU1Ut 1,59:+04 j 2.5% 100% 32 6.19E+06 1.12E-05 1.81E-12 2.OOE-04 4.61E-12 1.60E-04 0.OOE+00 0.OOE+00 3,15E+07 0.00E+00 
CS134 4.04E+04 2.5% 100% 32 6.19E+06 1.12E-05 1.81E-12 2.00E-04 1.17E-11 1.60E-04 9.45E-14 3.50E-04 3.15E+07 2.06E-05 
CS137 9.82E+04 2.5% 100% 32 6.19E+06 1.12E-05 1,81E-12 2.OOE-04 2.84E-11 1.60E-04 8.63E-15 3.19E-05 3.15E+07 4.58E-06 

Fines 
PU241 8.53E+04 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 3.71E-13 1.60E-04 1.17E-19 4.33E-10 3.15E+07 8.09E-13 
Y 90 6.32E+04 2.5% 10% 32 6.19E+06 1.12E-05 1,81E-12 3.00E-05 2.75E-13 1.60E-04 6,24E-14 2.31E-04 3.15E+07 3.20E-07 

PM147 2.63E+04 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3,00E-05 1.14E-13 1.60E-04 8.11E-16 3.00E-06 3.15E+07 1.73E-09 
CE144 8.14E+03 2.5% 10% 32 6.19E+06 1.12E-05 1,81E-12 3.00E-05 3.54E-14 1.60E-04 2.93E-15 1.08E-05 3.15E+07 1.93E-09 PR144 8.14E+03 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 3.54E-14 1,60E-04 8.43E-14 3.12E-04 3.15E+07 5.562-08 
EU154 5.90E+03 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 2.56E-14 1.60E-04 8.29E-14 3.07E-04 3.15E+07 3.96E-08 
CM244 1.01E+04 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 4.39E-14 1.60E-04 3.91E-17 1.45E-07 3.15E+07 3.20E-11 
PU238 5.81E+03 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 2.52E-14 1.60E-04 4.09E-17 1.51 E-07 3.15E+07 1.93E-11 
SB125 2.30E+03 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 9.99E-15 1.60E-04 2.65E-14 9.81E-05 3.15E+07 4.94E-09 
EU155 1.65E+03 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 7.17E-15 1.60E-04 3.39E-15 1.25E-05 3.15E+07 4.53E-10 
AM241 9.00E+02 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 3.91E-15 1.60E-04 1.28E-15 4.74E-06 3.15E+07 9.34E-11 

TE125M 5,61E+02 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 2,44E-15 1.60E-04 1.94E-15 7.18E-06 3.15E+07 8.82E-11 
PU240 4.05E+02 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 1.76E-15 1.60E-04 3,92E-17 1.45E-07 3.15E+07 1,29E-12 
SM151 3.38E+02 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 1.47E-15 1.602-04 1.90E-19 7.03E-10 3.15E+07 5,20E-15 
PU239 2.04E+02 2.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 8.87E-16 1.602-04 1.86E-17 .6.88E-08 3.15E+07 3.07E-13 

BA137M 9,27E+04 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 4,03E-13 1.60E-04 3.73E-14 1.38E-04 3.15E+07 2.80E-07 
RH106 1.59E+04 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 6.91E-14 1.60E-04 1.09E-13 4.03E-04 3.15E+07 1440E-07 

PR144M 1.14E+02 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 4.95E-16 1.60E-04 5.08E-16 1.88E-06 3.15E+07 4,69E-12 
AM243 4.87E+01 2.5% 10% 32 6.19E+06 1,12E-05 1.81E-12 3.00E-05 2.12E-16 1.60E-04 2.75E-15 1.02E-05 3.15E+07 1.09E-11 
CM242 3.23E+01 2.5% 10% 32 6,19E+06 1.12E-05 1.81E-12 3.00E-05 1.40E-16 1.60E-04 4.29E-17 1.59E-07 3.15E+07 1.12E-13 
CM243 3.63E+01 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 1.58E-16 1,60E-04 9.79E-15 3.62E-05 3.15E+07 2.88E-11 
NP239 4.87E+01 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 2.12E-16 1.60E-04 1.60E-14 5.92E-05 3.15E+07 6.31E-11 
NP237 3.88E-01 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 1.69E-18 1.60E-04 1,54E-15 5.70E-06 3.15E+07 4.84E-14 
PU242 2.85E+00 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 1.24E-17 1.60E-04 3.27E-17 1.21E-07 3.15E+07 7.55E-15 
AM242 8.72E+00 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 3.79E-17 1.60E-04 8.20E-15 3.03E-05 3.15E+07 5.79E-12 

AM242M 8.76E+00 2.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.002-05 3.81E-17 1.60E-04 1.36E-16 5.03E-07 3.15E+07 9.65E-14 
I I Total 1.17E-03

HI-STORM FSAR 
Report HI-2002444

Proposed Rqvision 1BPage 7.A - 30



Sub-Gonad

MPC-32
Off-Normal Conditions

Effective Dose Eauivalent From Submersion

% Lon.or Rate Fraction Release 

Inventory available % remain MPC Vol at Upstream Released Release Rate X/Q DCF DCF Occ Time DDE 
Nuclide (Ci/Assy) for release airborne No. Assy (cm3) (cm3/s) per sec Fraction (Ci/sec) (sec/m3) (Sv/Bq) (mRem/uCi) (sec) (mRem) 

Gases 

H 3 3.68E+02 11.5% 100% 32 6.19E+06 1,12E-05 1.81E-12 0.30 7.36E-10 1.60E-04 0.00E+00 0,OOE+00 3.15E+07 0.00E+00 
1129 3.31E-02 11.5% 100% 32 6.19E+06 1.12E-05 1.81E-12 0.30 6.62E-14 1.60E-04 4.83E-16 1.79E-06 3,15E+07 5,96E-10 

KR 85 5.86E+03 11.5% 100% 32 6.19E+06 1.12E-05 1.81E-12 0.30 1.17E-08 1.60E-04 1.17E-16 4.33E-07 3,15E+07 2.56E-05 
Crud 

Co-60 I2,18E+01 100.0% 100% 32 6.19E+06 1,12E-05 1.81E-12 0.15 1.89E-10 1.60E-04 1.23E-13 4.55E-04 3.15E+07 4.34E-04 
Volatiles 

SR 90 6.32E+04 11.5% 100% 32 6.19E+06 1.12E-05 1.81E-12 2,00E-04 8.42E-11 1,60E-04 7.78E-18 2.88E-08 3.15E+07 1.22E-08 

RU106 1.59E+04 11.5% 100% 32 6.19E+06 1.12E-05 1.81E-12 2.00E-04 2.12E-11 1.60E-04 0.00E+00 0.00E+00 3.15E+07 0.OOE+00 
CS134 4.04E+04 11.5% 100% 32 6.19E+06 1,12E-05 1.81E-12 2.00E-04 5.38E-11 1.60E-04 7.40E-14 2.74E-04 3.15E+07 7.43E-05 
CS137 9.82E+04 11.5% 100% 32 6,19E+06 1.12E-05 1.81E-12 2.00E-04 1.31E-10 1.60E-04 7.96E-18 2.95E-08 3.15E+07 1.94E-08 

Fines 

PU241 8.53E+04 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 1.71E-12 1.60E-04 7,19E-20 2.66E-10 3.15E+07 2.29E-12 

Y90 6.32E+04 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 1.26E-12 1.60E-04 1.89E-16 6.99E-07 3.15E+07 4.45E-09 

PM147 2.63E+04 11.5% 10% 32 6.19E+06 1,12E-05 1.81E-12 3.002-05 5.26E-13 1.60E-04 7.48E-19 2.77E-09 3.15E+07 7.33E-12 

CE144 8.14E+03 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 1.63E-13 1.60E-04 8.53E-16 3.16E-06 3.15E+07 2.59E-09 
PR144 8.14E+03 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 1.63E-13 1.60E-04 1.90E-15 7.03E-06 3.15E+07 5.77E-09 

EU154 5.90E+03 11.5% 10% 32 6.19E+06 1,12E-05 1.81E-12 3.OOE-05 1.18E-13 1.60E-04 6.00E-14 2.22E-04 3,15E+07 1.32E-07 

CM244 1.01 E+04 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 2.02E-13 1.60E-04 6.90E-18 2,55E-08 3,15E+07 2,60E-11 

PU238 5.81E+03 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 1.16E-13 1.60E-04 6.56E-18 2.43E-08 3.15E+07 1.42E-11 

SB125 2.30E+03 11.5% 10% 32 6.19E+06 1.12E-05 1,81 E-12 3.00E-05 4.60E-14 1.60E-04 1.98E-14 7.33E-05 3.15E+07 1.70E-08 
EU155 1.65E+03 11,5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 3.30E-14 1.60E-04 2.49E-15 9.21E-06 3.15E+07 1.53E-09 

AM241 9.00E+02 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 1.80E-14 1.60E-04 8,58E-16 3.17E-06 3.15E+07 2,88E-10 

TEl 25M 5.61E+02 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 1.12E-14 1.60E-04 5.96E-16 2.21E-06 3.15E+07 1,25E-10 
PU240 4.05E+02 11.5% 10% 32 6.19E+06 1,12E-05 1,81E-12 3.00E-05 8.10E-15 1.60E-04 6.36E-18 2.35E-08 3.15E+07 9.60E-13 

SM151 3.38E+02 11.5% 10% 32 6.19E+06 1,12E-05 1.81E-12 3.00E-05 6.76E-15 1.60E-04 5.20E-20 1.92E-10 3.15E+07 6.55E-15 

PU239 2.04E+02 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 4.08E-15 1.60E-04 4.84E-18 1.79E-08 3.15E+07 3.68E-13 
BA137M 9.27E+04 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 1.85E-12 1.60E-04 2.82E-14 1.04E-04 3.15E+07 9.74E-07 
RH106 1.59E+04 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 3.18E-13 1,60E-04 1.01E-14 3.74E-05 3.15E+07 5.99E-08 

PR144M 1.14E+02 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 2.28E-15 1.60E-04 3.25E-16 1.20E-06 3.15E+07 1.38E-11 

AM243 4.87E+01 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 9.74E-16 1,60E-04 2,19E-15 8.10E-06 3.15E+07 3.98E-11 
CM242 3,23E+01 11.5% 10% 32 6.19E+06 1,12E-05 1.81E-12 3.00E-05 6.46E-16 1.60E-04 7.83E-18 2.90E-08 3.15E+07 9,43E-14 

CM243 3.63E+01 11.5% 10% 32 6.19E+06 1,12E-05 1.81E-12 3.00E-05 7.26E-16 1.60E-04 5.77E-15 2.13E-05 3.15E+07 7.81E-11 

NP239 4,87E+01 11.5% 10% 32 6.19E+06 1,12E-05 1.81E-12 3.00E-05 9.74E-16 1.60E-04 7.53E-15 2.79E-05 3.15E+07 1.37E-10 
NP237 3.88E-01 11.5% 10% 32 6.19E+06 1.12E-05 .1.81E-12 3.00E-05 7.76E-18 1.60E-04 1.04E-15 3.85E-06 3.15E+07 1.50E-13 
PU242 2.85E+00 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 5.70E-17 1.60E-04 5.34E-18 1.98E-08 3.15E+07 5.67E-15 

AM242 8.72E+00 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 1.74E-16 1.60E-04 6.09E-16 2.25E-06 3,15E+07 1.98E-12 

AM242M 8.76E+00 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 1.75E-16 1.60E-04 3.80E-17 1.41E-07 3.15E+07 1.24E-13 
Total 5.35E-04

HI-STORM FSAR 
Report HI-2002444 Proposed Revision 1BPage 7.A - 31



Sub-breast

MIPU-32

r)ff-NnrrnI l .nnrlitinne

t:ifeciive uose l-nuivalent Irom SHjhm~r~inn

%Lno, Rate Fraction Release 
Inventory available % remain MPC Vol at Upstream Released Release Rate X/Q DCF DCF Occ Time DDE 

Nuclide (Ci/Assy) for release airborne No. Assy (cm3) (crm3/s) per sec Fraction (Ci/sec) (sec/m3) (Sv/Bq) (mRem/uCi) (sec) (mRem)

Uases
H 3 3,68E+02 11.5% 100% 32 6.19E+06 1,12E-05 1.81E-12 0.30 7.36E-10 1.60E-04 0.005+00 0.00E+00 3.15E+07 0.00E+00 
1129 3.31E-02 11.5% 100% 32 6.19E+06 1.12E-05 1.81E-12 0.30 6.62E-14 1.60E-04 6.665-16 2.462-06 3.155+07 8.22E-10 

KR 85 5.86E+03 11.5% 100% 32 6.19E+06 1.12E-05 1.81E-12 0.30 1.17E-08 1.60E-04 1.34E-16 4.96E-07 3.15E+07 2.93E-05 
Crud 

Co-60 2.185+01 100.0% 100% 32 6.192+06 1.12E-05 1.815-12 0.15 1.89E-10 1.60E-04 1.39E-13 5.14E-04 3.15E+07 4.90E-04 
___...._____...._ . ,.Volatiles 

on S 2 oi i./ou I .o 1uuro I U.lth+UbI 1.12-Ub 1.81 E-12 2.OOE-04 8.425-11 1.605-04 9.49E-18 3.512-08 3.15E+07 1.49E-08 
RU106 1.59E+04 11.5% 100% 32 6.19E+06 1.12E-05 1.81E-12 2.OOE-04 2.12E-11 1.60E-04 0.00E+00 0.OOE+00 3.15E+07 0.OOE+00 
CS134 4.04E+04 11.5% 100% 32 6.19E+06 1.12E-05 1.81E-12 2.OOE-04 5.38E-11 1.60E-04 8.43E-14 3.12E-04 3.15E+07 8.46E-05 
CS137 9.82E+04 11.5% 100% 32 6.19E+06 1.12E-05 1.81 E-12 2.00E-04 1.31E-10 1.60E-04 9.67E-18 3.58E-08 3.15E+07 2.36E-08 

Fines 
PU241 8.53E+04 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 1.71E-12 1.60E-04 8.67E-20 3.21E-10 3.15E+07 2.76E-12 
Y90 6.32E+04 11.5% 10% 32 6.19E+06 1.12E-05 1.812-12 3.00E-05 1.26E-12 1.60E-04 2.20E-16 8.14E-07 3.15E+07 5.18E-09 

PM147 2.63E+04 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 5.26E-13 1.60E-04 9.56E-19 3.54E-09 3.15E+07 9.372-12 
CE144 8.14E+03 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 1.63E-13 1.60E-04 1.01E-15 3.74E-06 3.15E+07 3.06E-09 
PR144 8.14E+03 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 1.63E-13 1.60E-04 2.15E-15 7.96E-06 3.15E+07 6.522-09 
EU154 5.90E+03 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 1.18E-13 1.60E-04 6.81E-14 2.52E-04 3.15E+07 1.50E-07 
CM244 1.01 E+04 11.5% 10% 32 6.192+06 1.12E-05 1.81E-12 3.002-05 2.02E-13 1.60E-04 1.332-17 4.92E-08 3.152+07 5.01E-1I 
PU238 5.812+03 11.5% 10% 32 6.192+06 1.122-05 1.81 E-12 3.OOE-05 1.16E-13 1.60E-04 1.27E-17 4.70E-08 3.15E+07 2.75E-11 
SB125 2.30E+03 11.5% 10% 32 6.19E+06 1.122-05 1.81E-12 3.00E-05 4.602-14 1.60E-04 2.27E-14 8.402-05 3.15E+07 1.95E-08 
EU155 1.65E+03 11.5% 10% 32 6.192+06 1.12E-05 1.81 E-12 3.002-05 3.30E-14 1.602-04 2.952-15 1.09E-05 3.15E+07 1.81 -09 
AM241 9.002+02 11.5% 10% 32 6.19E+06 1.122-05 1.81E-12 3.002-05 1.80E-14 1.60E-04 1.07E-15 3.96E-06 3.15E+07 3.59E-10 

TE125M 5.612+02 11.5% 10% 32 6.192+06 1.12E-05 1.81E-12 3.002-05 1.12E-14 1.602-04 8.48E-16 3.14E-06 3.15E+07 1.77E-10 
PU240 4.05E+02 11.5% 10% 32 6.192+06 1.122-05 1.812-12 3.002-05 8.10E-15 1.60E-04 1.23E-17 4.552-08 3.152+07 1.86E-12 
SM151 3.38E+02 11.5% 10% 32 6.192+06 1.12E-05 1.812-12 3.002-05 6.76E-15 1.602-04 8.80E-20 3.262-10 3.152+07 1.11E-14 
PU239 2.04E+02 11.5% 10% 32 6.19E+06 1.122-05 1.81E-12 3.00E-05 4.08E-15 1.60E-04 7.552-18 2.79E-08 3.15E+07 5.74E-13 

BA137M 9.272+04 11.5% 10% 32 6.192+06 1.122-05 1.81 E-12 3.002-05 1.852-12 1.60E-04 3.222-14 1.19E-04 3.15E+07 1.11 E-06 
RH106 1.59E+04 11.5% 10% 32 6.192+06 1.12E-05 1.812-12 3.002-05 3.18E-13 1.602-04 1.16E-14 4.292-05 3.152+07 6.88E-08 

PR144M 1.14E+02 11.5% 10% 32 6.19E+06 1.122-05 1.812-12 3.002-05 2.28E-15 1.602-04 4.20E-16 1.552-06 3.15E+07 1.782-11 
AM243 4.872+01 11.5% 10% 32 6.192+06 1.122-05 1.812-12 3.002-05 9.742-16 1.602-04 2.61E-15 9.662-06 3.15E+07 4.742-11 
CM242 3.23E+01 11.5% 10% 32 6.19E+06 1.122-05 1.812-12 3.00E-05 6.462-16 1.602-04 1.48E-17 5.48E-08 3.15E+07 1.78E-13 
CM243 3.632+01 11.5% 10% 32 6.19E+06 1.122-05 1.812-12 3.00E-05 7.26E-16 1.602-04 6.68E-15 2.47E-05 3.15E+07 9.042-11 
NP239 4.872+01 11.5% 10% 32 6.192+06 1.122-05 1.81E-12 3.002-05 9.742-16 1.60E-04 8.73E-15 3.23E-05 3.15E+07 1.58E-10 
NP237 3.88E-01 11.5% 10% 32 6.19E+06 1.12E-05 1.812-12 3.002-05 7.76E-18 1.602-04 1.26E-15 4.662-06 3.152+07 1.82E-13 
PU242 2.85E+00 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.002-05 5.702-17 1.60E-04 1.03E-17 3.81 E-08 3.15E+07 1.092-14 
AM242 8.722+00 11.5% 10% 32 6.192+06 1.12E-05 1.81E-12 3.005-05 1.742-16 1.60E-04 7.30E-16 2.702-06 3.152+07 2.37E-12 

AM242M 8.76E+00 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.002-05 1.75E-16 1.602-04 6.012-17 2.22E-07 3.152+07 1.96E-13 
I_ _ Total 6.06E-04

HI-STORM FSAR 
Report H' n102444 Proposed P-,,ision 1B
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Sub-Lung

MPC-32
Off-Normal Conditions

Effective Dose Eauivalent From Submersion

% LI 0,. Rate Fraction Release 
Inventory available % remain MPC Vol at Upstream Released Release Rate X/Q DCF DCF Occ Time DDE 

Nuclide (Ci/Assy) for release airborne No. Assy (cm3) (cm3/s) per sec Fraction (Ci/sec) (sec/m3) (Sv/Bq) (mRem/uCi) (sec) (mRem) 
Gases 

H 3 3.68E+02 11.5% 100% 32 6.19E+06 1.12E-05 1.81E-12 0.30 7,36E-10 1.60E-04 2.75E-18 1.02E-08 3.15E+07 3.77E-08 

1129 3.31E-02 11.5% 100% 32 6.19E+06 1.12E-05 1.81E-12 0.30 6.62E-14 1.60E-04 2.14E-16 7.92E-07 3.15E+07 2.64E-10 
KR 85 5.86E+03 11.5% 100% 32 6.19E+06 1.12E-05 1.81E-12 0.30 1.17E-08 1.60E-04 1.14E-16 4.22E-07 3.15E+07 2.49E-05 

Crud 

Co-60 2.18E+01 100.0% 100% 32 6.19E+06 1.12E-05 1.81E-12 0,15 1.89E-10 1.60E-04 1.24E-13 4.59E-04 3.15E+07 4.38E-04 
Volatiles 

SR 90 6.32E+04 11.5% 100% 32 6.19E+06 1.12E-05 1.81E-12 2.OOE-04 8.42E-11 1.60E-04 6.44E-18 2.38E-08 3.15E+07 1.01E-08 
RU106 1,59E+04 11.5% 100% 32 6.19E+06 1.12E-05 1.81E-12 2.00E-04 2.12E-11 1.60E-04 0.00E+00 0.00E+00 3.15E+07 0.00E+00 
CS134 4.04E+04 11.5% 100% 32 6.19E+06 1.12E-05 1.81E-12 2.00E-04 5.38E-11 1.60E-04 7,37E-14 2.73E-04 3.15E+07 7.40E-05 
CS137 9.82E+04 11.5% 100% 32 6.19E+06 1.12E-05 1.81E-12 2.OOE-04 1.31E-10 1.60E-04 6.68E-18 2.47E-08 3.15E+07 1.63E-08 

Fines 

PU241 8.53E+04 11.5% 10% 32 6,19E+06 1.12E-05 1.81E-12 3.OOE-05 1.71E-12 1.60E-04 6.48E-20 2.40E-10 3.15E+07 2.06E-12 
Y90 6.32E+04 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 1.26E-12 1.60E-04 1.77E-16 6.55E-07 3.15E+07 4.17E-09 

PM147 2.63E+04 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.002-05 5.26E-13 1.60E-04 5.45E-19 2.02E-09 3.15E+07 5.34E-12 

CE144 8.14E+03 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 1.63E-13 1.60E-04 7.69E-16 2.85E-06 3.15E+07 2.33E-09 
PR144 8.14E+03 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.002-05 1.63E-13 1.60E-04 1.90E-15 7.03E-06 3.15E+07 5.77E-09 
EU154 5.90E+03 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 1.18E-13 1.60E-04 5.99E-14 2.22E-04 3.15E+07 1.32E-07 
CM244 1.01E+04 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 2.02E-13 1.60E-04 7.08E-19 2.62E-09 3.15E+07 2.67E-12 

PU238 5.81E+03 11.5% 10% 32 6.19E+06 1.122-05 1.81E-12 3.002-05 1.16E-13 1.60E-04 1.06E-18 3.92E-09 3.15E+07 2.30E-12 
SB125 2.30E+03 11.5% 10% 32 6,19E+06 1.12E-05 1.81E-12 3.00E-05 4.60E-14 1.60E-04 1.95E-14 7.22E-05 3.15E+07 1.67E-08 
EU155 1.65E+03 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 3.30E-14 1.60E-04 2.22E-15 8,21E-06 3.15E+07 1.37E-09 

AM241 9.00E+02 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 1.80E-14 1.60E-04 6.74E-16 2.49E-06 3.15E+07 2.26E-10 
TE125M 5.61E+02 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 1.12E-14 1.60E-04 2.23E-16 8.25E-07 3.15E+07 4.66E-11 
PU240 4.05E+02 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.002-05 8.10E-15 1.60E-04 1.09E-18 4.03E-09 3.15E+07 1.65E-13 

SM151 3.38E+02 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 6.76E-15 1.60E-04 7.08E-21 2.62E-11 3.15E+07 8.92E-16 
PU239 2.04E+02 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 4.08E-15 1.60E-04 2.65E-18 9.81E-09 3.15E+07 2.02E-13 

BA137M 9.27E+04 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 1.85E-12 1.60E-04 2.80E-14 1.04E-04 3.15E+07 9.68E-07 
RH106 1.59E+04 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 3.18E-13 1.60E-04 1.01E-14 3.74E-05 3.15E+07 5.99E-08 

PR144M 1.14E+02 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 2.28E-15 1.60E-04 2.00E-16 7.40E-07 3.15E+07 8.50E-12 
AM243 4.87E+01 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 9,74E-16 1.60E-04 1.92E-15 7.10E-06 3.15E+07 3.49E-11 

CM242 3.23E+01 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 6.46E-16 1.60E-04 1.13E-18 4.18E-09 3.15E+07 1.36E-14 
CM243 3.63E+01 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 7.26E-16 1.60E-04 5.50E-15 2.04E-05 3.15E+07 7.44E-11 

NP239 4.87E+01 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 9.74E-16 1,60E-04 7.18E-15 2.66E-05 3.15E+07 1.30E-10 

NP237 3.88E-01 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 7.76E-18 1.60E-04 9.02E-16 3,34E-06 3.15E+07 1.30E-13 

PU242 2.85E+00 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 5.70E-17 1.60E-04 9.69E-19 3.59E-09 3.15E+07 1.03E-15 
AM242 8.72E+00 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 1.74E-16 1.60E-04 5.51 E-16 2.04E-06 3.15E+07 1.79E-12 

AM242M 8.76E+00 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 1.75E-16 1.60E-04 1.72E-17 6.36E-08 3.15E+07 5.62E-14 
Total 5.38E-04

HI-STORM FSAR 
Report HI-2002444 Proposed Revision 1 B
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Sub-R Marrow

'..'I I CI oniU I UIlU~ltoU i l 

Effective Dose Equivalent From Submersion 

% Loff., Rate Fraction Release Inventory available % remain MPC Vol at Upstream Released Release Rate X/Q DCF DCF Occ Time DDE Nuclide (Ci/Assy) for release airborne No. Assy (cm3) (cm3/s) per sec Fraction (Ci/sec) (sec/m3) (Sv/Bq) (mRem/uCi) (sec) (mRem) 
Gases H 3 3.68E+02 11.5% 100% 32 6.19E+06 1.12E-05 1.81E-12 0.30 7.36E-10 1.60E-04 0.00E+00 0.00E+00 3.15E+07 0.OOE+00 1129 3.31E-02 11.5% 100% 32 6.19E+06 1.12E-05 1.81E-12 0.30 6.62E-14 1.60E-04 1.64E-16 6.07E-07 3.15E+07 2.02E-10 KR 85 5.86E+03 11.5% 100% 32 6.19E+06 1.12E-05 1.81E-12 0.30 1.17E-08 1.60E-04 1.09E-16 4.03E-07 3.15E+07 2.38E-05 
Crud Co-60 2.18E+01 100.0% 100% 32 6.19E+06 1.12E-05 1.81E-12 1 0.15 1.89E-10 1.60E-04 1.23E-13 4.55E-04 3.15E+07 4.34E-04 

11n ,u .. ,•,*u, I I.0o I uu-'o 32 6.191=+06 1.12E-05 1.81E-12 2.OOE-04 8.42E-11 1.60E-04 5.44E-18 2.01E-08 3.15E+07 8.54E-09 RU106 1.59E+04 11.5% 100% 32 6.19E+06 1.12E-05 1.81E-12 2.OOE-04 2.12E-11 1.60E-04 0.OOE+00 0.00E+00 3.15E+07 0.OOE+00 CS134 4.04E+04 11.5% 100% 32 6.19E+06 1.12E-05 1.81E-12 2.00E-04 5.38E-11 1.60E-04 7.19E-14 2.66E-04 3.15E+07 7.22E-05 
CS137 9.82E+04 11.5% 100% 32 6.19E+06 1.12E-05 1.81E-12 2.OOE-04 1.31E-10 1.60E-04 5.70E-18 2.11E-08 3.15E+07 1.39E-08 

Fines PU241 8.53E+04 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 1.71E-12 1.60E-04 5.63E-20 2.08E-10 3.15E+07 1.79E-12 
Y90 6.32E+04 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 1.26E-12 1.60E-04 1.62E-16 5.99E-07 3.15E+07 3.82E-09 PM147 2.63E+04 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.O0E-05 5.26E-13 1.60E-04 4.46E-19 1.65E-09 3.15E+07 4.37E-12 CE144 8.14E+03 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 1.63E-13 1.60E-04 6.68E-16 2.47E-06 3.15E+07 2.03E-09 PR144 8.14E+03 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 1.63E-13 1.60E-04 1.87E-15 6.92E-06 3.15E+07 5.67E-09 EU154 5.90E+03 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 1.18E-13 1.60E-04 5.87E-14 2.17E-04 3.15E+07 1.29E-07 CM244 1.01E+04 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 2.02E-13 1.60E-04 1.46E-18 5.40E-09 3.15E+07 5.50E-12 

PU238 5.81E+03 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 1.16E-13 1.60E-04 1.68E-18 6.22E-09 3.15E+07 3.64E-12 S8125 2.30E+03 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 4.60E-14 1.60E-04 1.87E-14 6.92E-05 3.15E+07 1.60E-08 EU155 1.65E+03 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 3.30E-14 1.60E-04 1.85E-15 6.85E-06 3.15E+07 1.14E-09 
AM241 9.OOE+02 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 1.80E-14 1.60E-04 5.21E-16 1.93E-06 3.15E+07 1.75E-10 TE125M 5.61E+02 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 1.12E-14 1.60E-04 1.86E-16 6.88E-07 3.15E+07 3.89E-11 
PU240 4.05E+02 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 8.10E-15 1.60E-04 1.65E-18 6.11E-09 3.15E+07 2.49E-13 SM151 3.38E+02 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 6.76E-15 1.60E-04 1.13E-20 4.18E-11 3.15E+07 1.42E-15 
PU239 2.04E+02 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 4.08E-15 1.60E-04 2.67E-18 9.88E-09 3.15E+07 2.03E-13 BA137M 9.27E+04 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 1.85E-12 1.60E-04 2.73E-14 1.01 E-04 3.15E+07 9.43E-07 
RH106 1.59E+04 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 3.18E-13 1.60E-04 9.75E-15 3.61E-05 3.15E+07 5.78E-08 PR144M 1.14E+02 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 2.28E-15 1.60E-04 1.56E-16 5.77E-07 3.15E+07 6.63E-12 
AM243 4.87E+01 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 9.74E-16 1.60E-04 1,55E-15 5.74E-06 3.15E+07 2.81E-11 CM242 3.23E+01 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 6.46E-16 1.60E-04 1.89E-18 6.99E-09 3.15E+07 2.28E-14 CM243 3.63E+01 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 7.26E-16 1.60E-04 5.00E-15 1.85E-05 3.15E+07 6.77E-11 
NP239 4.87E+01 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 9.74E-16 1.60E-04 6.50E-15 2.41E-05 3.15E+07 1.18E-10 NP237 3.88E-01 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 7.76E-18 1.60E-04 7.69E-16 2.85E-06 3.15E+07 1.11E-13 PU242 2.85E+00 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 5.70E-17 1.60E-04 1.43E-18 5.29E-09 3.15E+07 1.52E-15 
AM242 8.72E+00 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 1.74E-16 1.60E-04 4.77E-16 1.76E-06 3.15E+07 1.55E-12 AM242M 8.76E+00 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 1.75E-16 1.60E-04 1.72E-17 6.36E-08 3.15E+07 5.62E-14 

_ _ Total 5.31 E-04

HI-STORM FSAR 
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/

Sub-B Surface

MPC-32 
Off-Normal Conditions

% Lto,n. Rate Fraction Release 
Inventory available % remain MPC Vol at Upstream Released Release Rate X/Q DCF DCF Occ Time DDE 

Nuclide (Ci/Assy) for release airborne No. Assy (cm3) (cm3/s) per sec Fraction (Cil/ec) (sec/m3) (Sv/Bq) (mRem/uCi) (sec) (mRem) 
Gases 

H 3 3.68E+02 11.5% 100% 32 6.19E+06 1.12E-05 I 1.81E-12 0.30 7.36E-10 1.60E-04 .00E00 0.00E+00 3.15E+07 0.OOE+00 
1129 3.31E-02 11.5% 100% 32 6.19E+06 1.12E-05 1,81E-12 0.30 6.62E-14 1.60E-04 1.10E-15 4.07E-06 3.15E+07 1.36E-09 

KR 85 5.86E+03 11.5% 100% 32 6.19E+06 1.12E-05 1.81E-12 0.30 1.17E-08 1.60E-04 2.20E-16 8.14E-07 3.15E+07 4.81E-05 
Crud 

Co-60 2.18E+01 100.0% 100% 32 6,19E+06 1.12E-05 1.81E-12 0.15 1,89E-10 I 1.60E-04 1.78E-13 6.59E-04 3.15E+07 6.28E-04 
Volatiles 

SR 90 6.32E+04 11.5% 100% 32 6.19E+06 1.12E-05 1.81E-12 2.OOE-04 8.42E-11 1.60E-04 2.28E-17 8.44E-08 3.15E+07 3.58E-08 
RU106 1.59E+04 11.5% 100% 32 6.19E+06 1.12E-05 1.81E-12 2.OOE-04 2.12E-11 I 1.60E-04 0.OOE+00 0.OOE+00 3.15E+07 0.O0E+00 
CS134 4.04E+04 11.5% 100% 32 6,19E+06 1.12E-05 1,81E-12 2.00E-04 5,38E-11 1.60E-04 1.20E-13 4.44E-04 3.15E+07 1.20E-04 
CS137 9.82E+04 11.5% 100% 32 6,19E+06 1,12E-05 1.81E-12 2.00E-04 1.31E-10 1.60E-04 2.29E-17 8.47E-08 3.15E+07 5.59E-08 

Fines 
PU241 8,53E+04 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 1,71E-12 1.60E-04 2.19E-19 8.10E-10 3.15E+07 6.96E-12 
Y90 6.32E+04 11.5% 10% 32 6,19E+06 1,12E-05 1.81E-12 3,OOE-05 1,26E-12 1.60E-04 4.44E-16 1.64E-06 3.15E+07 1.05E-08 

PM147 2,63E+04 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 5.26E-13 1.60E-04 2.18E-18 8,07E-09 3.15E+07 2.14E-11 
CE144 8.14E+03 11.5% 10% 32 6,19E+06 1.12E-05 1,81E-12 3.OOE-05 1.63E-13 1.60E-04 2,49E-15 9.21E-06 3.15E+07 7.56E-09 
PR144 8.14E+03 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 1.63E-13 1.60E-04 2.99E-15 1.11E-05 3.15E+07 9.07E-09 
EU154 5,90E+03 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 1.18E-13 1.60E-04 9.43E-14 3.49E-04 3,15E+07 2.07E-07 
CM244 1.01E+04 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 2,02E-13 1.60E-04 8.82E-18 3,26E-08 3.15E+07 3.32E-11 
PU238 5.81E+03 11.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3,00E-05 1,16E-13 1.60E-04 9.30E-18 3.44E-08 3.15E+07 2.01E-11 
SB125 2.30E+03 11.5% 10% 32 6.19E+06 1,12E-05 1.81E-12 3.OOE-05 4.60E-14 1.60E-04 3.53E-14 1.31E-04 3.15E+07 3.03E-08 
EU155 1.65E+03 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 3.30E-14 1.60E-04 8.09E-15 2.99E-05 3.15E+07 4.98E-09 
AM241 9.OOE+02 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 1.80E-14 1.60E-04 2.87E-15 1.06E-05 3.15E+07 9.63E-10 

TE125M 5.61E+02 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 1.12E-14 1.60E-04 1.22E-15 4.51E-06 3.15E+07 2,55E-10 
PU240 4.05E+02 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 8,10E-15 1.60E-04 9.26E-18 3.43E-08 3.15E+07 1.40E-12 
SM151 3.38E+02 11.5% 10% 32 6.19E+06 1.12E-05 1,81E-12 3.OOE-05 6,76E-15 1.60E-04 7.09E-20 2.62E-10 3.15E+07 8.93E-15 
PU239 2,04E+02 11.5% 10% 32 6.19E+06 1,12E-05 1,81E-12 3.OOE-05 4,08E-15 1,60E-04 9,47E-18 3.50E-08 3.15E+07 7.20E-13 

BA137M 9.27E+04 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 1,85E-12 1.60E-04 4.63E-14 1.71E-04 3.15E+07 1.60E-06 
RH106 1.59E+04 11.5% 10% 32 6,19E+06 1,12E-05 1.81E-12 3.OOE-05 3,18E-13 1.60E-04 1.72E-14 6.36E-05 3.15E+07 1.02E-07 

PR144M 1.14E+02 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 2.28E-15 1.60E-04 8.16E-16 3.02E-06 3.15E+07 3.47E-11 
AM243 4.87E+01 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 9.74E-16 1.60E-04 7.47E-15 2.76E-05 3.15Et07 1.36E-10 
CM242 3.23E+01 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 6.46E-16 1.60E-04 1.06E-17 3.92E-08 3.15E+07 1.28E-13 
CM243 3,63E+01 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 7.26E-16 1.60E-04 1.50E-14 5.55E-05 3.15E+07 2.03E-10 
NP239 4.87E+01 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 9.74E-16 1.60E-04 2.OOE-14 7.40E-05 3.15E+07 3.63E-10 
NP237 3.88E-01 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 7.76E-18 1.60E-04 3.20E-15 1.18E-05 3.15E+07 4.63E-13 
PU242 2.85E+00 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 5.70E-17 1.60E-04 7.90E-18 2.92E-08 3.15E+07 8.39E-15 
AM242 8,72E+00 11.5% 10% 32 6.19E+06 1,12E-05 1.81E-12 3.OOE-05 1.74E-16 1.60E-04 1.88E-15 6.96E-06 3.15E+07 6.11E-12 

AM242M 8.76E+00 11.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.OOE-05 1.75E-16 1.60E-04 7.94E-17 2.94E-07 3.15E+07 2.59E-13 
Total 7.99E-04
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Sub-Thyroid

MPC-32 
Off-Normal Conditions

% Lofpo Rate Fraction Release 
Inventory available % remain MPC Vol at Upstream Released Release Rate X/Q DCF DCF Occ Time DDE 

Nuclide (Ci/Assy) for release airborne No. Assy (cm3) (cm3/s) per sec Fraction (Ci/sec) (sec/m3) (Sv/Bq) (mRem/uCi) (sec) (mRem) 
Gases 

H 3 3.68E+02 11.5% 100% 32 6.19E+06 1.12E-05 1.81E-12 0.30 7.36E-10 1.60E-04 0,00E+00 0.00E+00 3.15E+07 5 0.00E+00 
1129 3.31E-02 11.5% 100% 32 6.19E+06 1.12E-05 1.81E-12 0.30 6.62E-14 1.60E-04 3.86E-16 1.43E-06 3.15E+07 4.76E-10 

KR 85 5.86E+03 11.5% 100% 32 6.19E+06 1.12E-05 1.81E-12 0.30 1.17E-08 1.60E-04 1.18E-16 4.37E-07 3.15E+07 2.58E-05 
Crud 

Co-60 2.18E+01 100.0% 100% 32 6.19E+06 1.12E-05 1.81E-12 I 0.15 1,89E-10 1.60E-04 1.27E-13 4.70E-04 3.15E07 4.48E-04 
Volatiles 

15 vv/ U U. I,1 -V I 1."- Ih I" I." M.4';t"- I I I I.h.741.-1U 2.IE-u I N.15107 1.15E-08 
RU106 1.59E+04 11.5% 100% 32 6.19E+06 1.12E-05 1.81E-12 2,00E-04 2.12E-11 1.60E-04 0.OOE+00 0.OOE+00 3.15E+07 0.OOE+00 
CS134 4.04E+04 11.5% 100% 32 6.19E+06 1.12E-05 1.81E-12 2.00E-04 5.38E-11 1.60E-04 7.57E-14 2.80E-04 3.15E+07 7.60E-05 
CS137 9.82E+04 11.5% 100% 32 6.19E+06 1.12E-05 1.81E-12 2.00E-04 1.31E-10 1.60E-04 7.55E-18 2.79E-08 3.15E+07 1.84E-08 

Fines 
PU241 8.53E+04 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 1.71E-12 1.60E-04 6.98E-20 2.58E-10 3.15E+07 2.22E-12 
Y90 6.32E+04 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 1.26E-12 1.60E-04 1.87E-16 6.92E-07 3.15E+07 4.41E-09 

PM147 2.63E+04 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 5.26E-13 1.60E-04 6.75E-19 2.50E-09 3.15E+07 6.62E-12 
CE144 8.14E+03 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 1.63E-13 1.60E-04 8.33E-16 3.08E-06 3.15E+07 2.53E-09 
PR144 8.14E+03 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 1.63E-13 1.60E-04 1.95E-15 7.22E-06 3.15E+07 5.92E-09 
EU154 5.90E+03 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.002-05 1.18E-13 1.60E-04 6.15E-14 2.28E-04 3.15E+07 1.35E-07 
CM244 1.01 E+04 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 2.02E-13 1.60E-04 4.19E-18 1.55E-08 3.15E+07 1.58E-11 
PU238 5.81E+03 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 1.16E-13 1.60E-04 4.01E-18 1.48E-08 3.15E+07 8.68E-12 
SB125 2.30E+03 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 4.60E-14 1.60E-04 2.01E-14 7.44E-05 3.15E+07 1.72E-08 
EU155 1.65E+03 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 3.30E-14 1.60E-04 2.41 E-15 8.92E-06 3.15E+07 1.48E-09 
AM241 9.00E+02 11.5% 10% 32 6.19E+06 1.12E-05 1.81 E-12 3.00E-05 1.80E-14 1.60E-04 7.83E-16 2.90E-06 3.15E+07 2.63E-10 

TE125M 5.61E+02 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 1.12E-14 1.60E-04 4.64E-16 1.72E-06 3.15E+07 9.70E-11 
PU240 4.05E+02 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 8.10E-15 1.60E-04 3.92E-18 1.45E-08 3.15E+07 5.92E-13 
SM151 3.38E+02 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.002-05 6.76E-15 1.60E-04 3.58E-20 1.32E-10 3.15E+07 4.51E-15 
PU239 2.04E+02 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 4.08E-15 1.60E-04 3.88E-18 1.44E-08 3.15E+07 2.95E-13 

BA137M 9.27E+04 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 1.85E-12 1.60E-04 2.88E-14 1.07E-04 3.15E+07 9.95E-07 
RH106 1.59E+04 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 3.18E-13 1.60E-04 1.03E-14 3.81E-05 3.15E+07 6.10E-08 

PR144M 1.14E+02 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 2.28E-15 1.60E-04 2.81E-16 1.04E-06 3.15E+07 1.19E-11 
AM243 4.87E+01 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 9.74E-16 1.60E-04 2.09E-15 7.73E-06 3.15E+07 3.79E-11 
CM242 3.23E+01 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.002-05 6.46E-16 1.60E-04 4.91E-1 8 1.82E-08 3.15E+07 5.91E-14 
CM243 3.63E+01 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 7.26E-16 1.60E-04 5.76E-15 2.13E-05 3.15E+07 7.79E-11 
NP239 4.87E+01 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 9.74E-16 1.60E-04 7.52E-15 2.78E-05 3.15E+07 1.37E-10 
NP237 3.88E-01 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 7.76E-18 1.60E-04 9.94E-16 3,68E-06 3.15E+07 1.44E-13 
PU242 2.85E+00 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 5.70E-17 1.60E-04 3.32E-18 1.23E-08 3.15E+07 3.53E-15 
AM242 8.72E+00 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 1.74E-16 1.60E-04 5.94E-16 2.20E-06 3.15E+07 1.93E-12 

AM242M 8.76E+00 11.5% 10% 32 6.19E+06 1.122-05 1.81E-12 3.00E-05 1.75E-16 1.60E-04 2.95E-17 1.09E-07 3.15E+07 9.63E-14 
I_ __ _ Total 5.51 E-04
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Sub-Effective

MPC-32 
Off-Normal Conditions

Effective Dose Equivalent From Submersion

% Lffnr Rate Fraction Release 
Inventory available % remain MPC Vol at Upstream Released Release Rate X/Q DCF DCF Occ Time DDE 

Nuclide (Ci/Assy) for release airborne No, Assy (cm3) (cm3/s) per sec Fraction (Ci/sec) (sec/m3) (Sv/Bq) (mRem/uCi) (sec) (mRem) 
Gases 

H 3 3.68E+02 11.5% 100% 32 6.19E+06 1.12E-05 1.81E-12 0.30 7.36E-10 1.60E-04 3.31E-19 1.22E-09 3.15E+07 4.54E-09 
1129 3.31E-02 11.5% 100% 32 6.19E+06 1.12E-05 1.81E-12 0.30 6.62E-14 1,60E-04 3,80E-16 1.41E-06 3.15E+07 4.69E-10 

KR 85 5.86E+03 11.5% 100% 32 6.19E+06 1.12E-05 1.81E-12 0.30 1.17E-08 1.60E-04 1.19E-16 4.40E-07 3.15E+07 2.60E-05 
Crud 

Co-60 2.18E+01 100.0% 100% 32 6,19E+06 1.12E-05 1.81E-12 0.15 1.89E-10 1.60E-04 1.26E-13 4.66E-04 3.15E+07 4.45E-04 
Volatiles 

SR 90 6.32E+04 11.5% 100% 32 6.19E+06 1.12E-05 1.81E-12 2.00E-04 8.42E-11 1.60E-04 7.53E-18 2.79E-08 3.15E+07 1.18E-08 
RU106 1.59E+04 11.5% 100% 32 6.19E+06 1,12E-05 1.81E-12 2.00E-04 2.12E-11 1.60E-04 0.OOE+00 0.OOE+00 3.15E+07 0.OOE+00 
CS134 4.04E+04 11.5% 100% 32 6.19E+06 1.12E-05 1,81E-12 2.00E-04 5.38E-11 1.60E-04 7.57E-14 2.80E-04 3.15E+07 7.60E-05 
CS137 9.82E+04 11.5% 100% 32 6.19E+06 1.12E-05 1.81E-12 2.00E-04 1.31E-10 1.60E-04 7.74E-18 2.86E-08 3.15E+07 1.89E-08 

Fines 
PU241 8.53E+04 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 1.71E-12 1.60E-04 7.25E-20 2.68E-10 3.15E+07 2.31E-12 
Y90 6.32E+04 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 1,26E-12 1.60E-04 1,90E-16 7.03E-07 3,15E+07 4.48E-09 

PM147 2.63E+04 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3,00E-05 5,26E-13 1.60E-04 6,93E-19 2.56E-09 3.15E+07 6.79E-12 
CE144 8.14E+03 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 1.63E-13 1.60E-04 8.53E-16 3.16E-06 3.15E+07 2.59E-09 
PR144 8.14E+03 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 1.63E-13 1.60E-04 1.95E-15 7.22E-06 3,15E+07 5.92E-09 
EU154 5.90E+03 11.5% 10% 32 6.19E+06 1.12E-05 1,81E-12 3.OOE-05 1,18E-13 1.60E-04 6.14E-14 2.27E-04 3.15E+07 1.35E-07 
CM244 1.01 E+04 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.O0E-05 2.02E-13 1.60E-04 4.91E-18 1.82E-08 3.15E+07 1.85E-11 
PU238 5.81E+03 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 1.16E-13 1.60E-04 4.88E-18 1.81E-08 3.15E+07 1.06E-11 
SB125 2.30E+03 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 4.60E-14 1.60E-04 2.02E-14 7.47E-05 3,15E+07 1.73E-08 
EU155 1.65E+03 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 3.30E-14 1.60E-04 2.49E-15 9.21E-06 3.15E+07 1.53E-09 
AM241 9.00E+02 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 1.80E-14 1.60E-04 8.18E-16 3.03E-06 3.15E+07 2.74E-10 

TE125M 5.61E+02 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 1.12E-14 1.60E-04 4.53E-16 1.68E-06 3,15E+07 9,47E-11 
PU240 4.05E+02 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 8.10E-15 1.60E-04 4.75E-18 1.76E-08 3.15E+07 7.17E-13 
SM151 3.38E+02 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 6.76E-15 1.60E-04 3.61E-20 1,34E-10 3.15E+07 4.55E-15 
PU239 2.04E+02 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 4.08E-15 1.60E-04 4.24E-18 1.57E-08 3.15E+07 3.22E-13 

BA137M 9.27E+04 11.5% 10% 32 6,19E+06 1.12E-05 1.81E-12 3.00E-05 1.85E-12 1.60E-04 2.88E-14 1.07E-04 3.15E+07 9.95E-07 
RH106 1.59E+04 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 3.18E-13 1.60E-04 1.04E-14 3.85E-05 3.15E+07 6.16E-08 

PR144M 1.14E+02 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 2.28E-15 1.60E-04 2.79E-16 1.03E-06 3.15E+07 1.19E-11 
AM243 4.87E+01 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 9.74E-16 1.60E-04 2.18E-15 8.07E-06 3.15E+07 3.96E-11 
CM242 3.23E+01 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 6.46E-16 1,60E-04 5.69E-18 2.11E-08 3.15E+07 6.85E-14 
CM243 3.63E+01 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 7.26E-16 1.60E-04 5.88E-15 2.18E-05 3.15E+07 7.96E-11 
NP239 4.87E+01 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 9.74E-16 1.60E-04 7.69E-15 2.85E-05 3.15E+07 1.40E-10 
NP237 3.88E-01 11.5% 10% 32 6,19E+06 1.12E-05 1.81E-12 3.00E-05 7,76E-18 1.60E-04 1.03E-15 3.81E-06 3.15E+07 1,49E-13 
PU242 2.85E+00 11.5% 10% 32 6,19E+06 1,12E-05 1.81E-12 3.00E-05 5.702-17 1.60E-04 4.01E-18 1,48E-08 3,15E+07 4.26E-15 
AM242 8.72E+00 11.5% 10% 32 6.19E+06 1,122-05 1.81E-12 3.00E-05 1.74E-16 1.60E-04 6,15E-16 2.28E-06 3.15E+07 2.00E-12 

AM242M 8.76E+00 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.002-05 1.75E-16 1.60E-04 3.17E-17 1.17E-07 3.15E+07 1.04E-13 
Total 5.48&-04
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Sub-Skin

MPC-32 
Off-Normal Conditions 

Effective Dose Equivalent From Submersion 

% Loffn Rate Fraction Release 
Inventory available % remain MPC Vol at Upstream Released Release Rate X/Q DCF DCF Occ Time SDE 

Nuclide (Ci/Assy) for release airborne No, Assy (cm3) (cm3/s) per sec Fraction (Ci/sec) (sec/m3) (Sv/Bq) (mRem/uCi) (sec) (mRem) 
Gases 

H 3 3.68E+02 11.5% 100% 32 6.19E+06 1.12E-05 1.81E-12 0.30 7.36E-10 1.60E-04 0.OOE+00 0.OOE+00 3.15E+07 0.00E+00 
1129 3.31E-02 11.5% 100% 32 6.19E+06 1.12E-05 1.81E-12 0.30 6.62E-14 1.60E-04 1.10E-15 4.07E-06 3.15E+07 1.36E-09 

KR 85 5.86E+03 11.5% 100% 32 6.19E+06 1.12E-05 1.81E-12 0.30 1.17E-08 1.60E-04 1.32E-14 4.88E-05 3.15E+07 2.88E-03 
Crud 

Co-60 2.18E+01 100.0% 100% 32 6.19E+06 1.12E-05 1.81E-12 1 0.15 1.89E-10 1.60E-04 1.45E-13 5.37E-04 3.15E+07 5 .12E-04 
SR..I.. O ......% ..... 32 .. ...... Volatiles 
_Orl •U o.O-+'+ 1 110-/0 1 1o Vu/O 62z .t•. +UtI 1.12t=-05 I1.81E-12 2.OOE-04 8.42E-11 1.60E-04 9.20E-15 3.40E-05 3.15E+07 1.44E-05 
RU106 1.59E+04 11.5% 100% 32 6.19E+06 1.12E-05 1.81E-12 2.OOE-04 2.12E-11 1.60E-04 0.OOE+00 O.OOE+00 3.15E+07 O.OOE+O0 
CS134 4.04E+04 11.5% 100% 32 6.19E+06 1.12E-05 1.81E-12 2.OOE-04 5.38E-11 1.60E-04 9.45E-14 3.50E-04 3.15E+07 9.49E-05 
CS137 9.82E+04 11.5% 100% 32 6.19E+06 1.12E-05 1.81E-12 2.OOE-04 1.31E-10 1.60E-04 8.63E-15 3.19E-05 3.15E+07 2.11E-05 

Fines 
PU241 8.53E+04 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 1.71E-12 1.60E-04 1.17E-19 4.33E-10 3.15E+07 3.72E-12 
Y90 6.32E+04 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 1.26E-12 1.60E-04 6.24E-14 2.31E-04 3.15E+07 1.47E-06 

PM147 2.63E+04 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 5.26E-13 1.60E-04 8.11E-16 3.OOE-06 3.15E+07 7.95E-09 
CE144 8.14E+03 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.00E-05 1.63E-13 1.60E-04 2.93E-15 1.08E-05 3.15E+07 8.89E-09 
PR144 8.14E+03 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 1.63E-13 1.60E-04 8.43E-14 3.12E-04 3.15E+07 2.56E-07 
EU154 5.90E+03 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 1.18E-13 1.60E-04 8.29E-14 3.07E-04 3.15E+07 1.82E-07 
CM244 1.01E+04 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 2.02E-13 1.60E-04 3.91E-17 1.45E-07 3.15E+07 1.47E-10 
PU238 5.81E+03 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 1.16E-13 1.60E-04 4.09E-17 1.51E-07 3.15E+07 8.86E-11 
SB125 2.30E+03 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 4.60E-14 1.60E-04 2.65E-14 9.81E-05 3.15E+07 2.27E-08 
EU155 1.65E+03 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 +3.30E-14 1.60E-04 3.39E-15 1.25E-05 3.15E+07 2.09E-09 
AM241 9.OOE+02 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 1.80E-14 1.60E-04 1.28E-15 4.74E-06 3.15E+07 4.29E-10 

TE125M 5.61E+02 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 1.12E-14 1.60E-04 1.94E-15 7.18E-06 3.15E+07 4.06E-10 
PU240 4.05E+02 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 8.1OE-15 1.60E-04 3.92E-17 1.45E-07 3.15E+07 5.92E-12 
SM151 3.38E+02 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 6.76E-15 1.60E-04 1.90E-19 7.03E-10 3.15E+07 2.39E-14 
PU239 2.04E+02 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 4.08E-15 1.60E-04 1.86E-17 6.88E-08 3.15E+07 1.41E-12 

BA137M 9.27E+04 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 1.85E-12 1.60E-04 3.73E-14 1.38E-04 3.15E+07 1.29E-06 
RH106 1.59E+04 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 3.18E-13 1.60E-04 1.09E-13 4.03E-04 3.15E+07 6.46E-07 

PR144M 1.14E+02 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 2.28E-15 1.60E-04 5.08E-16 1.88E-06 3.15E+07 2.16E-11 
AM243 4.87E+01 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 9.74E-16 1.60E-04 2.75E-15 1.02E-05 3.15E+07 4.99E-11 
CM242 3.23E+01 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 6.46E-16 1.60E-04 4.29E-17 1.59E-07 3.15E+07 5.17E-13 
CM243 3.63E+01 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 7.26E-16 1.60E-04 9.79E-15 3.62E-05 3.15E+07 1.32E-10 
NP239 4.87E+01 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 9.74E-16 1.60E-04 1.60E-14 5.92E-05 3.15E+07 2.90E-10 
NP237 3.88E-01 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 7.76E-18 1.60E-04 1.54E-15 5.70E-06 3.15E+07 2.23E-13 
PU242 2.85E+00 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 5.70E-17 1.60E-04 3.27E-17 1.21E-07 3.15E+07 3.47E-14 
AM242 8.72E+00 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 1.74E-16 1.60E-04 8.20E-15 3.03E-05 3.15E+07 2.67E-11 

AM242M 8.76E+00 11.5% 10% 32 6.19E+06 1.12E-05 1.81E-12 3.OOE-05 1.75E-16 1.60E-04 1.36E-16 5.03E-07 3.15E+07 4.44E-13 
I Total 3.53E-03
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Sub-Gonad

MPC-32 
Accident Conditions 

Effective Dose Equivalent From Submersion

Lacc Rate Fraction Release 
Inventory % remain MPC Vol at Upstream Released Release Rate X/Q DCF DCF Occ Time DDE 

Nuclide (Ci/Assy) airborne No. Assy (cm3) (cm3/s) per sec Fraction (Ci/sec) (sec/m3) (Sv/Bq) (mRem/uCi) (sec) (mRem) 
Gases 

H 3 3.68E+02I 1.00E+00 1 32 6.19E+06 1.95E-05 3,16E-12 0.30 1.12E-08 8.00E-03 O.00E+00 0.002+00 2.592+06 0.00E+00 
1129 3.31E-02 1.00E+00 32 6.19E+06 1.95E-05 3.16E-12 0.30 1.00E-12 8.00E-03 4.83E-16 1.79E-06 2.59E+06 3.72E-08 

KR 85 5,86E+03 1.00E+00 32 6.19E+06 1.95E-05 3.16E-12 0.30 1.78E-07 8.00E-03 1.17E-16 4.33E-07 2.59E+06 1,59E-03 
Crud 

Co-60 2.18E+01 1.00E+00 32 6.19E+06 1.95E-05 3.16E-12 1.00 1 2.20E-09 8.00E-03 1.23E-13 4.55E-04 2.59E+06 2.07E-02 
Volatiles 

SR 90 6.32E+04 1.00E+00 32 6.19E+06 1.95E-05 3.16E-12 2.00E-04 1.28E-09 8.00E-03 7.78E-18 2.88E-08 2.59E+06 7,62E-07 
RU106 1.59E+04 1.OOE+00 32 6.19E+06 1.95E-05 3.16E-12 2.00E-04 3.21E-10 8.00E-03 O.00E+00 0.002+00 2.59E+06 0.00E+00 
CS134 4.04E+04 1.00E+00 32 6.19E+06 1.95E-05 3.16E-12 2.00E-04 8.16E-10 8.00E-03 7.40E-14 2.74E-04 2.59E+06 4.63-03 

CS137 9.82E+04 1.00E+00 32 6.19E+06 1.95E-05 3,16E-12 2.002-04 1.98E-09 8.OOE-03 7.96E-18 2.952-08 2.592+06 1,21E-06 
Fines 

PU241 8.53E+04 1.00E-01 32 6.19E+06 1.95E-05 3.16E-12 3.OOE-05 2.59E-11 8,002-03 7.19E-20 2.66E-10 2.59E+06 1.43E-10 
Y90 6.32E+04 1.OOE-01 32 6.19E+06 1,95E-05 3.16E-12 3.00E-05 1.92E-11 8.00E-03 1.89E-16 6.99E-07 2.59E+06 2.78E-07 

PM147 2.63E+04 1.OOE-01 32 6.19E+06 1.95E-05 3.16E-12 3.00E-05 7.97E-12 8.00E-03 7.48E-19 2.77E-09 2.59E+06 4.57E-10 
CE144 8.14E+03 1.00E-01 32 6.19E+06 1.95E-05 3.16E-12 3.002-05 2.47E-12 8,00E-03 8,53E-16 3,16E-06 2.59E+06 1.61E-07 
PR144 8.14E+03 1.OOE-01 32 6,19E+06 1,95E-05 3.16E-12 3,00E-05 2.47E-12 8.00E-03 1.90E-15 7.03E-06 2.59E+06 3.59E-07 
EU154 5.90E+03 1.00E-01 32 6.19E+06 1.95E-05 3.16E-12 3.00E-05 1.79E-12 8.00E-03 6,00E-14 2,22E-04 2.59E+06 8.23E-06 
CM244 1.01E+04 1.OQE-01 32 6.19E+06 1.95E-05 3.16E-12 3.00E-05 3.06E-12 8.OOE-03 6.90E-18 2.55E-08 2.59E+06 1.62E-09 
PU238 5.81E+03 1.OOE-01 32 6.19E+06 1.95E-05 3.16E-12 3.OOE-05 1.76E-12 8.00E-03 6.56E-18 2.43E-08 2.59E+06 8.86E-10 
SB125 2.30E+03 1.00E-01 32 6.19E+06 1.95E-05 3.16E-12 3.00E-05 6.97E-13 8.00E-03 1.98E-14 7.33E-05 2.59E+06 1.06E-06 
EU155 1.65E+03 1.00E-01 32 6.19E+06 1.95E-05 3.16E-12 3.OOE-05 5.00E-13 8.OOE-03 2.49E-15 9.21E-06 2.59E+06 9.55E-08 
AM241 9.002+02 1.00E-01 32 6.19E+06 1.95E-05 3.16E-12 3.00E-05 2.73E-13 8.00E-03 8.58E-16 3.17E-06 2,59E+06 1.79E-08 

TE125M 5.61E+02 1.00E-01 32 6.19E+06 1.95E-05 3.16E-12 3.00E-05 1.70E-13 8.00E-03 5.96E-16 2.21E-06 2.59E+06 7.77E-09 
PU240 4.05E+02 1.00E-01 32 6.19E+06 1.95E-05 3.16E-12 3.00E-05 1.23E-13 8.00E-03 6.36E-18 2.35E-08 2.59E+06 5.99E-11 
SM151 3.38E+02 1.00E-01 32 6.19E+06 1.95E-05 3.16E-12 3.0OE-05 1.02E-13 8.00E-03 5.20E-20 1.92E-10 2.59E+06 4.08E-13 
PU239 2.04E+02 1.00E-01 32 6.19E+06 1.95E-05 3.16E-12 3,00E-05 6.18E-14 8,00E-03 4.84E-18 1.79E-08 2.59E+06 2.29E-11 

BA137M 9.27E+04 1,002-01 32 6,19E+06 1.95E-05 3.16E-12 3,00E-05 2.81E-11 8,002-03 2,82E-14 1,04E-04 2,59E+06 6,07E-05 
RH106 1.59E+04 1.00E-01 32 6.19E+06 1.95E-05 3.16E-12 3.00E-05 4.82E-12 8.00E-03 1.01E-14 3.74E-05 2.59E+06 3.73E-06 

PR144M 1.14E+02 1.00E-01 32 6.19E+06 1.95E-05 3,16E-12 3.00E-05 3.46E-14 8.00E-03 3.25E-16 1.20E-06 2.59E+06 8.61E-10 
AM243 4.87E+01 1.00E-01 32 6.19E+06 1.95E-05 3.16E-12 3.00E-05 1.48E-14 8.00E-03 2.19E-15 8.10E-06 2.59E+06 2.48E-09 
CM242 3.23E+01 1.00E-01 32 6.19E+06 1.95E-05 3.16E-12 3.00E-05 9.79E-15 8.00E-03 7.83E-18 2.90E-08 2.59E+06 5.88E-12 
CM243 3,63E+01 1.00E-01 32 6.19E+06 1.95E-05 3.162-12 3.00E-05 1.10E-14 8.00E-03 5.77E-15 2.13E-05 2.59E+06 4.87E-09 
NP239 4.87E+01 1.00E-01 32 6.19E+06 1.95E-05 3.16E-12 3.00E-05 1.48E-14 8.00E-03 7.53E-15 2.79E-05 2.59E+06 8.52E-09 
NP237 3.88E-01 1.00E-01 32 6.19E+06 1.95E-05 3.16E-12 3.00E-05 1.18E-16 8.00E-03 1.04E-15 3.85E-06 2.59E+06 9.38E-12 
PU242 2.85E+00 1.00E-01 32 6.19E+06 1.95E-05 3,16E-12 3.00E-05 8.64E-16 8.00E-03 5.34E-18 1.98E-08 2.59E+06 3.54E-13 
AM242 8.72E+00 1.00E-01 32 6.19E+06 1.95E-05 3.16E-12 3.00E-05 2.64E-15 8.00E-03 6.09E-16 2.25E-06 2.59E+06 1.23E-10 

AM242M 8.76E+00 1.00E-01 32 6.19E+06 1.95E-05 3.16E-12 3.00E-05 2.66E-15 8.00E-03 3.80E-17 1.41E-07 2.59E+06 7.74E-12 
_ _ Total 2.70E-02
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Sub-breast

MPC-32 
Accident Conditions 

Effective Dose Equivalent From Submersion 

Lacc Rate Fraction Release 
Inventory % remain MPC Vol at Upstream Released Release Rate X/Q DCF DCF Occ Time DDE 

Nuclide (Ci/Assy) airborne No. Assy (cm3) (cm3/s) per sec Fraction (Ci/sec) (sec/m3) (Sv/Bq) (mRem/uCi) (sec) (mRem) 
Gases 

H 3 3.68E+02 1.00E+00 32 6.19E+06 1.95E-05 3.15E-12 0.30 1.11E-08 8.00E-03 0.00E+00 0.00E+00 2.59E+06 0.00E+00 
1129 3.31E-02 1.00E+00 32 6.19E+06 1.95E-05 3.15E-12 0.30 1,OOE-12 8.00E-03 6.66E-16 2.46E-06 2.59E+06 5.11E-08 

KR 85 5,86E+03 1.00E+00 32 6.19E+06 1.95E-05 3.15E-12 0.30 1.77E-07 8.OOE-03 1.34E-16 4.96E-07 2.59E+06 1.82E-03 
Crud 

Co-60 2.18E+01 1.00E+001 32 6.19E+06 1.95E-05 3.15E-12 1.00 2.20E-09 8.00E-03 1.39E-13 5.14E-04 2.59E+06 2.34E-02 
Volatiles 

qp qpn 1r ,; r-1 _n -Ti .0O-I n--Fq l~OP,Ari 11=1= 11) E12I2OO AA A n2EOC A- 3' 49~0 333 - ...... .. . ..-- --.I. .. ..--..-- - . - - - - 1 .. - - O . .-v I.u - o 9 2 E 

RU106 1.59E+04 1.OOE+00 32 6.19E+06 1.95E-05 3.15E-12 2.00E-04 3.21E-10 8.00E-03 0.OOE+00 0.OOE+00 2.59E+06 0.OOE+00 
CS134 4.04E+04 1.OOE+00 32 6.19E+06 1.95E-05 3.15E-12 2.OOE-04 8.15E-10 8.OOE-03 8.43E-14 3.12E-04 2.59E+06 5.27E-03 
CS137 9.82E+04 1.OOE+00 32 6.19E+06 1.95E-05 3.15E-12 2.OOE-04 1.98E-09 8.OOE-03 9.67E-18 3.58E-08 2.59E+06 1.47E-06 

Fines 
PU241 8.53E+04 1.00E-01 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 2.58E-11 8.OOE-03 8.67E-20 3.21E-10 2.59E+06 1.72E-10 
Y90 6.32E+04 1.O0E-01 32 6.19E+06 1.95E-05 3.15E-12 3.OOE-05 1.91E-11 8.OOE-03 2.20E-16 8.14E-07 2.59E+06 3.23E-07 

PM147 2.63E+04 1.O0E-01 32 6.19E+06 1.95E-05 3.15E-12 3.OOE-05 7.96E-12 8.O0E-03 9.56E-19 3.54E-09 2.59E+06 5.83E-10 
CE144 8.14E+03 1.00E-01 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 2.46E-12 8.OOE-03 1.01E-15 3.74E-06 2.59E+06 1.91 E-07 
PR144 8.14E+03 1.OOE-01 32 6.19E+06 1.95E-05 3.15E-12 3.OOE-05 2.46E-12 8.OOE-03 2.15E-15 7.96E-06 2.59E+06 4.06E-07 
EU154 5.90E+03 1.00E-01 32 6.19E+06 1.95E-05 3.15E-12 3.OOE-05 1.79E-12 8.OOE-03 6.81 E-14 2.52E-04 2.59E+06 9.32E-06 
CM244 1.01E+04 1.00E-01 32 6.19E+06 1.95E-05 3.15E-12 3.OOE-05 3.06E-12 8.OOE-03 1.33E-17 4.92E-08 2.59E+06 3.12E-09 
PU238 5.81 E+03 1.O0E-01 32 6.19E+06 1.95E-05 3.15E-12 3.OOE-05 1.76E-12 8.OOE-03 1.27E-17 4.70E-08 2.59E+06 1.71 E-09 
SB125 2.30E+03 1.O0E-01 32 6.19E+06 1.95E-05 3.15E-12 3.OOE-05 6.96E-13 8.OOE-03 2.27E-14 8.40E-05 2.59E+06 1.21E-06 
EU155 1.65E+03 1.OOE-01 32 6.19E+06 1.95E-05 3.15E-12 3.OOE-05 4.99E-13 8.OOE-03 2.95E-15 1.09E-05 2.59E+06 1.13E-07 
AM241 9.OOE+02 1.OOE-01 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 2.72E-13 8.OOE-03 1.07E-15 3.96E-06 2.59E+06 2.23E-08 

TE125M 5.61E+02 1.00E-01 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 1.70E-13 8.00E-03 8.48E-16 3.14E-06 2.59E+06 1.1OE-08 
PU240 4.05E+02 1.O0E-01 32 6.19E+06 1.95E-05 3.15E-12 3,OOE-05 1.23E-13 8.OOE-03 1.23E-17 4.55E-08 2.59E+06 1.16E-10 
SM151 3,38E+02 1.OOE-01 32 6.19E+06 1.95E-05 3.15E-12 3.OOE-05 1.02E-13 8.00E-03 8.80E-20 3.26E-10 2.59E+06 6.90E-13 
PU239 2.04E+02 1.00E-01 32 6.19E+06 1.95E-05 3,15E-12 3.OOE-05 6.17E-14 8.OOE-03 7.55E-18 2.79E-08 2.59E+06 3.57E-11 

BA137M 9.27E+04 1.OOE-01 32 6.19E+06 1.95E-05 3,15E-12 3.OOE-05 2.81 E-11 8.OOE-03 3.22E-14 1.19E-04 2.59E+06 6.93E-05 
RH106 1.59E+04 1.OOE-01 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 4.81E-12 8.OOE-03 1.16E-14 4.29E-05 2.59E+06 4.28E-06 

PR144M 1.14E+02 1.O0E-01 32 6.19E+06 1.95E-05 3.15E-12 3.OOE-05 3,45E-14 8.OOE-03 4.20E-16 1.55E-06 2.59E+06 1.11E-09 
AM243 4.87E+01 1.O0E-01 32 6.19E+06 1.95E-05 3.15E-12 3.OOE-05 1.47E-14 8.OOE-03 2.61E-15 9.66E-06 2.59E+06 2.95E-09 
CM242 3.23E+01 1.00E-01 32 6.19E+06 1.95E-05 3.15E-12 3.OOE-05 9.78E-15 8,OOE-03 1.48E-17 5.48E-08 2.59E+06 1.11E-11 
CM243 3.63E+01 1.OOE-01 32 6.19E+06 1.95E-05 3.15E-12 3.OOE-05 1.10E-14 8.OOE-03 6.68E-15 2.47E-05 2.59E+06 5.63E-09 
NP239 4.87E+01 1.OOE-01 32 6.19E+06 1.95E-05 3.15E-12 3.OOE-05 1.47E-14 8.OOE-03 8.73E-15 3.23E-05 2.59E+06 9.86E-09 
NP237 3.88E-01 1.OOE-01 32 6.19E+06 1.95E-05 3.15E-12 3.OOE-05 1.17E-16 8.OOE-03 1.26E-15 4.66E-06 2.59E+06 1.13E-11 
PU242 2.85E+00 1.OOE-01 32 6.19E+06 1.95E-05 3.15E-12 3.OOE-05 8.63E-16 8.OOE-03 1.03E-17 3.81E-08 2.59E+06 6.81E-13 
AM242 8.72E+00 1.OOE-01 32 6.19E+06 1.95E-05 3.15E-12 3.OOE-05 2.64E-15 8.OOE-03 7.30E-16 2.70E-06 2.59E+06 1.48E-10 

AM242M 8.76E+00 1.OOE-01 32 6.19E+06 1.95E-05 3.15E-12 3.OOE-05 2.65E-15 8.OOE-03 6.01 E-17 2.22E-07 2.59E+06 1.22E-11 
_ _ _ __ _Total 3.06E-02

HI-STORM FSAR 
Report HI-2002444 Proposed Revision 1BPage 7.A - 40



Sub-Lung

MPC-32 
Accident Conditions

Lacc Rate Fraction Release 
Inventory % remain MPC Vol at Upstream Released Release Rate X/Q DCF DCF Occ Time DDE 

Nuclide (Ci/Assy) airborne No. Assy (cm3) (cm3/s) per sec Fraction (Ci/sec) (sec/m3) (Sv/Bq) (mRem/uCi) (sec) (mRem) 
Gases 

H 3 3.68E+02 1.00E+00 32 6.19E+06 1,95E-05 3,15E-12 0.30 1.11E-08 8.00E-03 2.75E-18 1.02E-08 2.59E+06 2.35E-06 

1129 3.31 E-02 1.00E+00 32 6.19E+06 1.95E-05 3.15E-12 0.30 1.00E-12 8.OOE-03 2.14E-16 7.92E-07 2.59E+06 1.64E-08 

KR 85 5.86E+03 1.00E+00 32 6.19E+06 1.95E-05 3.15E-12 0.30 1.77E-07 8.00E-03 1.14E-16 4.22E-07 2.59E+06 1.55E-03 
Crud 

Co-60 2.18E+01 1.00E+00 32 6.19E+06 1.95E-05 3.15E-12 1.00 2.20E-09 8.OOE-03 1.24E-13 4,59E-04 2.59E+06 2.09E-02 
Volatiles 

SR 90 6,32E+04 1.00E+00 32 6.19E+06 1.95E-05 3.15E-12 2.00E-04 1.28E-09 8.00E-03 6.44E-18 2.38E-08 2.59E+06 6.30E-07 

RU106 1.59E+04 1,00E+00 32 6.19E+06 1.95E-05 3.15E-12 2.OOE-04 3.21E-10 8,00E-03 O.OOE+00 O,OOE+00 2.59E+06 O.OOE+00 
CS134 4.04E+04 1.00E+00 32 6.19E+06 1.95E-05 3.15E-12 2.00E-04 8.15E-10 8.00E-03 7,37E-14 2,73E-04 2,59E+06 4.61E-03 

CS137 9.82E+04 1.00E+O0 32 6.19E+06 1.95E-05 3.15E-12 2.00E-04 1.98E-09 8.00E-03 6.68E-18 2.472-08 2.59E+06 1,01E-06 
Fines 

PU241 8.53E+04 1.00E-01 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 2.58E-11 8.00E-03 6.48E-20 2.40E-10 2,59E+06 1.28E-10 

Y90 6.32E+04 1.00E-01 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 1.91E-11 8.00E-03 1.77E-16 6.55E-07 2.59E+06 2.60E-07 

PM147 2.63E+04 1.OOE-01 32 6.19E+06 1.95E-05 3.15E-12 3.OOE-05 7.96E-12 8.00E-03 5.45E-19 2.02E-09 2.59E+06 3.33E-10 

CE144 8.14E+03 1.00E-01 32 6,19E+06 1.95E-05 3.15E-12 3.00E-05 2.46E-12 8.00E-03 7.69E-16 2.85E-06 2.59E+06 1.45E-07 

PR144 8.14E+03 1.00E-01 32 6.19E+06 1.95E-05 3,15E-12 3.00E-05 2.46E-12 8.00E-03 1.90E-15 7.03E-06 2.59E+06 3.59E-07 

EU154 5.90E+03 1.00E-01 32 6.19E+06 1.95E-05 3,15E-12 3.00E-05 1.79E-12 8.00E-03 5.99E-14 2.22E-04 2.59E+06 8.20E-06 

CM244 1.01 E+04 1.00E-01 32 6,19E+06 1.95E-05 3.15E-12 3.00E-05 3.06E-12 8.002-03 7.08E-19 2.62E-09 2.59E+06 1.66E-10 

PU238 5.81E+03 1.00E-01 32 6.19E+06 1.95E-05 3.15E-12 3,00E-05 1.76E-12 8.00E-03 1.06E-18 3.92E-09 2.59E+06 1.43E-10 

SB125 2.30E+03 1.00E-01 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 6.96E-13 8,00E-03 1.95E-14 7.22E-05 2.59E+06 1.04E-06 

EU155 1.65E+03 1.00E-01 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 4.99E-13 8.00E-03 2.22E-15 8.21E-06 2.59E+06 8.50E-08 

AM241 9.OOE+02 1.00E-01 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 2.72E-13 8.00E-03 6.74E-16 2.49E-06 2.59E+06 1.41E-08 

TE1 25M 5.61E+02 1.00E-01 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 1.70E-13 8.00E-03 2.23E-16 8.25E-07 2.59E+06 2.902-09 

PU240 4.05E+02 1.00E-01 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 1.23E-13 8.00E-03 1.09E-18 4.03E-09 2.59E+06 1.02E-11 

SM151 3.38E+02 1.00E-01 32 6.19E+06 1.95E-05 3.15E-12 3,00E-05 1.02E-13 8.00E-03 7.08E-21 2.62E-11 2.59E+06 5.55E-14 

PU239 2.04E+02 1.00E-01 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 6.17E-14 8.00E-03 2.65E-18 9.81 E-09 2.59E+06 1.25E-11 

BA137M 9.27E+04 1.00E-01 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 2.81E-11 8.00E-03 2.80E-14 1.04E-04 2.59E+06 6.02E-05 

RH106 1.59E+04 1.00E-01 32 6.19E+06 1.95E-05 3,15E-12 3.00E-05 4.81E-12 8.00E-03 1.01E-14 3.74E-05 2.59E+06 3.73E-06 

PR144M 1.14E+02 1.00E-01 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 3.45E-14 8.00E-03 2.00E-16 7.40E-07 2.59E+06 5.29E-10 

AM243 4.87E+01 1.00E-01 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 1.47E-14 8.00E-03 1.92E-15 7.10E-06 2.59E+06 2.17E-09 

CM242 3.23E+01 1.00E-01 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 9.78E-15 8,00E-03 1.13E-18 4.18E-09 2.59E+06 8.47E-13 

CM243 3.63E+01 1.002-01 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 1.10E-14 8.00E-03 5.50E-15 2,04E-05 2.59E+06 4.63E-09 

NP239 4.87E+01 1.00E-01 32 6.19E+06 1.95E-05 3.15E-12 3,00E-05 1.47E-14 8.00E-03 7.18E-15 2.66E-05 2.59E+06 8.11 E-09 

NP237 3188E-01 1.00E-01 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 1.17E-16 8.00E-03 9.02E-16 3,34E-06 2.59E+06 8.12E-12 

PU242 2.85E+00 1.00E-01 32 6.19E+06 1,95E-05 3.15E-12 3.00E-05 8.63E-16 8.002-03 9.69E-19 3.59E-09 2.59E+06 6.41E-14 

AM242 8.72E+00 1.00E-01 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 2.64E-15 8.00E-03 5.51E-16 2.04E-06 2.59E+06 1.11E-10 

AM242M 8.76E+00 1.00E-01 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 2.65E-15 8.00E-03 1.72E-17 6.36E-08 2.59E+06 3.50E-12 
1 1_ Total 2.71E-02

HI-STORM FSAR 
Report HI-2002444 Proposed Revision 1BPage 7.A - 41



Sub-R Marrow

MPC-32 
Accident Conditions 

Effective Dose Equivalent From Submersion 

Lacc Rate Fraction Release 
Inventory % remain MPC Vol at Upstream Released Release Rate X/Q DCF DCF Occ Time DDE 

Nuclide (Ci/Assy) airborne No. Assy (cm3) (cm3/s) per sec Fraction (Ci/sec) (sec/m3) (Sv/Bq) (mRem/uCi) (sec) (mRem) 

Gases 
H 3 3.68E+02 1.00E+00 32 6.19E+06 1,95E-05 3.15E-12 0.30 1.11E-08 8.OOE-03 0,OOE+00 0.OOE+00 2.59E+06 0.OOE+00 
1129 3.31E-02 1.OOE+00 32 6.19E+06 1.95E-05 3.15E-12 0.30 1.00E-12 8.OOE-03 1.64E-16 6.07E-07 2.59E+06 1.26E-08 

KR 85 5.86E+03 1.OOE+00 32 6.19E+06 1.95E-05 3,15E-12 0.30 1,77E-07 8.OOE-03 1.09E-16 4.03E-07 2.59E+06 1.48E-03 
Crud 

Co-0 2.18E+O1 1.OOE+ool 32 6.19E+06 1.95E-05 3.15E-12 1.00 12.20E-09 8.OOE-03 1.23 -04 2,59E+06 2.07E-02 
Volatiles 

SR 90 6.32E+04 I 1.ooE+O0 1 32 i 61.QFOEr , I . . ..:n.r151Ec; - -i nnl:2_nA I ,.QEOflI oflOn. . I E.- -C25Eu
R U`106 1.59E+04 1.OOE+O0 32 6.19E+06 1.95E-05 3.15E-12 2.00E-04 3.21 E-10 8.00E-03 0.OOE+00 0.00E+00 2.59E+06 0.OOE+00 
CS134 -4.04E+04 1.00E+00 32 6.19E+06 1.95E-05 3.15E-12 2.OOE-04 8.15E-10 8.OOE-03 7.19E-14 2.66E-04 2,59E+06 4.49E-03 
CS137 9.82E+04 1.OOE+00 32 6.19E+06 1.95E-05 3,15E-12 2.OOE-04 !.98E-09 8.OOE-03 5.70E-18 2.11E-08 2.59E+06 8.66E-07 

Fines 
PU241 8.53E+04 1.OOE-01 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 2.58E-11 8.OOE-03 5.63E-20 2.08E-10 2.59E+06 1.11E-10 
Y 90 6.32E+04 1.OOE-01 32 6.19E+06 1.95E-05 3.15E-12 3,00E-05 1.91 E-11 8.OOE-03 1.62E-16 5.99E-07 2.59E+06 2.38E-07 

PM147 2.63E+04 1.O0E-01 32 6.19E+06 1,95E-05 3.15E-12 3.OOE-05 7.96E-12 8.OOE-03 4.46E-19 1.65E-09 2.59E+06 2.72E-10 
CE144 8.14E+03 1.00E-0! 32 6.19E+06 1.95E-05 3.15E-12 O.00E-05 2.46E-12 8.00E-03 6.68E-16 2.47E-06 2.59E+06 1.26E-07 
PR 144 8.14E+03 1.O0E-01 32 6.19E+06 1.95E-05 3.15E-12 3.OOE-05 2.46E-12 8.OOE-03 1.87E-15 6.92E-06 2.59E+06 3.53E-07 
EU154 5.90E+03 1.00E-01 32 6,19E+06 1.95E-05 3.15E-12 3.OOE-05 1.79E-12 8.OOE-03 5.87E-14 2.17E-04 2.59E+06 8.04E-06 
CM244 1.01E+04 1.OOE-01 32 6.19E+06 1.95E-05 3.15E-12 3.OOE-05 3.06E-12 8.OOE-03 1.46E-18 5.40E-09 2.59E+06 3.42E-10 
PU238 5.81-E+03 1.OOE-01 32 6.19E+06 1.95E-05 3,15E-12 3.OOE-05 1,76E-12 8.00E-03 1.68E-18 6.22E-09 2.59E+06 2.26E-10 
SB125 2.30E+03 1.O0E-01 32 6.19E+06 1.95E-05 3.15E-12 3.OOE-05 6,96E-13 8.OOE-03 1.87E-14 6.92E-05 2.59E+06 9.97E-07 
EU155 1.65E+03 1.OOE-01 32 6.19E+06 1.95E-05 3.16E-12 3.OOE-05 4.99E-13 8.OOE-03 1.85E-15 6.85E-06 2.59E+06 7.08E-08 
AM241 9.OOE+02 1.OOE-01 32 6.19E+06 1.95E-05 3.15E-12 3.OOE-05 2.72E-13 8.OOE-03 5.21E-16 1.93E-06 2.59E+06 1.09E-08 

TE125M 5.61EE+02 1.00E-01 32 6.19E+06 1.95E-05 3.15E-12 3.OOE-05 1.70E-13 8.OOE-03 1.86E-16 6.88E-07 2.59E+06 2.42E-09 
PU240 4.05E+02 1.OOE-01 32 6.19E+06 1.95E-05 3.15E-12 3.OOE-05 1,23E-13 8.00E-03 1,65E-18 6.11E-09 2.59E+06 1.55E-11 
SM151 3.38E+02 1.OOE-01 32 6.19E+06 1.95E-05 3.15E-12 3.OOE-05 1.02E-13 8.OOE-03 1.13E-20 4.18E-11 2.59E+06 8.86E-14 
PU239 2.04E+02 1.OE-o01 32 6.19E+06 1.95E-05 3.15E-12 3.OOE-05 6.17E-14 8.OOE-03 2.67E-18 9.88E-09 2.59E+06 1.26E-11 

BA137M 9.27E+04 1.O0E-01 32 6.19E+06 1.95E-05 3.15E-12 3.OOE-05 2.81 E-11 8.OOE-03 2.73E-14 1.01 E-04 2.59E+06 5.87E-05 
RH106 1.59E+04 1.00E-01 32 6.19E+06 1.95E-05 3.15E-12 3.OOE-05 4.81E-12 8.OOE-03 9.75E-15 3.61E-05 2.59E+06 3.60E-06 

PR144M 1.14E+02 1.OOE-01 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 3.45E-14 8.00E-03 1.56E-16 5.77E-07 2.59E+06 4.13E-10 
AM243 4.87E+01 1.O0E-01 32 6.19E+06 1.95E-05 3.15E-12 3.OOE-05 1.47E-14 8.OOE-03 1.55E-15 5.74E-06 2.59E+06 1.75E-09 
CM242 3.23E+01 1.00E-01 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 9.78E-15 8.OOE-03 1.89E-18 6.99E-09 2.59E+06 1.42E-12 
CM243 3.63E+01 1.OOE-01 32 6.19E+06 1.95E-05 3.15E-12 3.OOE-05 1.10E-14 8.00E-03 5.OOE-15 1.85E-05 2.59E+06 4.21E-09 
NP239 4.87E+01 1.OOE-01 32 6.19E+06 1.95E-05 3.15E-12 3.OOE-05 1.47E-14 8.00E-03 6.50E-15 2.41E-05 2.59E+06 7.34E-09 
NP237 3.88E-01 1.00E-01 32 6.19E+06 1.95E-05 3.15E-12 3.OOE-05 1.17E-16 8.OOE-03 7.69E-16 2.85E-06 2.59E+06 6.92E-12 
PU242 2.85E+00 1.00E-01 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 8.63E-16 1. 8.OOE-03 1.43E-18 5.29E-09 2.59E+06 9.46E-14 
AM242 8.72E+00 1.OOE-01 32 6.19E+06 1.95E-05 3.15E-12 3.OOE-05 2.64E-15 8.OOE-03 4.77E-16 1.76E-06 2.59E+06 9.65E-11 

AM242M 8.76E+00 1.00E-01 32 6.19E+06 1.95E-05 3.15E-12 3.OOE-05 2.65E-15 8.00E-03 1.72E-17 6.36E-08 2.59E+06 3.50E-12 

S Total 2.68E-02

HI-STORM FSAR 
Report HI-2002444 Page 7.A - 42 Proposed Revision 1 B



Sub-B Surface

MPC-32 
Accident Conditions 

Effective Dose Equivalent From Submersion 
L... Rate at Fraction Release 

Inventory % remain MPC Vol Upstream Released Release Rate X/Q DCF DCF Occ Time DDE 
Nuclide (Ci/Assy) airborne No. Assy (cm3) (cm3/s) per sec Fraction (Ci/sec) (sec/m3) (Sv/Bq) (mRem/uCi) (sec) (mRem) 

Gases 
H 3 3.68E+02 1.00E+00 32 6.19E+06 1,95E-05 3,15E-12 0.30 1.11E-08 8.00E-03 0.00E+00 0.00E+00 2.59E+06 0.OOE+00 

1129 3.31 E-02 1.00E+00 32 6.19E+06 1.95E-05 3.15E-12 0,30 1,00E-12 8,00E-03 1,10E-15 4.07E-06 2.59E+06 8.45E-08 
KR 85 5.86E+03 1.00E+00 32 6.19E+06 1.95E-05 3.15E-12 0.30 1.77E-07 8.00E-03 2.20E-16 8.14E-07 2.59E+06 2.99E-03 

Crud 
Co-60 2.18E+01 1.00E+00 32 6.19E+06 1.95E-05 3.15E-12 1.00 2.20E-09 8.00E-03 1.78E-13 6.59E-04 2.59E+06 3.OOE-02 

Volatiles 

SR 90 6.32E+04 1.00E+00 32 6.19E+06 1.95E-05 3,15E-12 2,00E-04 1.28E-09 8.00E-03 2.28E-17 8.44E-08 2.59E+06 2.23E-06 
RU106 1,59E+04 11.00E+00 32 6.19E+06 1.95E-05 3.15E-12 2.OOE-04 3.21E-10 8.002-03 0.00E+00 0.OOE+00 2.59E+06 O.00E+00 

CS134 4.04E+04 1.00E+00 32 6,19E+06 1.95E-05 3.15E-12 2.00E-04 8.15E-10 8.OOE-03 1.20E-13 4,44E-04 2.59E+06 7.50E-03 
CS137 9.82E+04 1.00E+00 32 6,19E+06 1,95E-05 3.15E-12 2.00E-04 1.98E-09 8.00E-03 2.29E-17 8.47E-08 2.59E+06 3.48E-06 

Fines 

PU241 8.53E+04 1.00E-01 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 2,58E-11 8,00E-03 2.19E-19 8.10E-10 2.59E+06 4.33E-10 
Y 90 6.32E+04 1.O0E-01 32 6.19E+06 1.95E-05 3.15E-12 3.OOE-05 1.91 E-11 8.00E-03 4.44E-16 1,64E-06 2.59E+06 6.51 E-07 

PM147 2.63E+04 1.00E-01 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 7.96E-12 8.00E-03 2.18E-18 8,07E-09 2.59E+06 1.33E-09 

CE144 8.14E+03 1.00E-01 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 2.46E-12 8.00E-03 2.49E-15 9.21E-06 2,59E+06 4.702-07 

PR144 8.14E+03 1.002-01 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 2.46E-12 8.00E-03 2.99E-15 1.11E-05 2,59E+06 5.65E-07 

EU154 5.90E+03 1.00E-01 32 6.19E+06 1.95E-05 3,15E-12 3.002-05 1.79E-12 8.00E-03 9.43E-14 3.49E-04 2.59E+06 1,29E-05 
CM244 1.01 E+04 1.00E-01 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 3.06E-12 8,00E-03 8.82E-18 3.26E-08 2.59E+06 2.07E-09 

PU238 5.81E+03 1.00E-01 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 1.76E-12 8.00E-03 9.30E-18 3.44E-08 2.59E+06 1.25E-09 
SB125 2.30E+03 1.00E-01 32 6,19E+06 1.95E-05 3.15E-12 3.00E-05 6.96E-13 8.00E-03 3.53E-14 1.31E-04 2.59E+06 1.88E-06 
EU155 1.65E+03 1.00E-01 32 6.19E+06 1.95E-05 3.15E-12 3,00E-05 4.99E-13 8.00E-03 8.09E-15 2.99E-05 2.59E+06 3.10E-07 

AM241 9.00E+02 1.00E-01 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 2.72E-13 8.00E-03 2.87E-15 1.06E-05 2.59E+06 5.99E-08 

TE125M 5.61E+02 1.00E-01 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 1.70E-13 8,00E-03 1.22E-15 4.51E-06 2.59E+06 1.59E-08 

PU240 4.05E+02 1.00E-01 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 1.23E-13 8.00E-03 9,26E-18 3.43E-08 2.59E+06 8.70E-11 

SM151 3.38E+02 1.00E-01 32 6,19E+06 1.95E-05 3.15E-12 3.00E-05 1,02E-13 8.00E-03 7,09E-20 2.62E-10 2.59E+06 5.56E-13 

PU239 2.04E+02 1.00E-01 32 6.19E+06 1.95E-05 3,15E-12 3.00E-05 6.17E-14 8.00E-03 9.47E-18 3.50E-08 2.59E+06 4.48E-11 

BA137M 9,27E+04 1.00E-01 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 2.81E-11 8.00E-03 4.63E-14 1.71E-04 2.592+06 9.96E-05 

RHI06 1.59E+04 1.00E-01 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 4.81E-12 8,00E-03 1.72E-14 6.36E-05 2.59E+06 6.35E-06 

PR144M 1.14E+02 1.00E-01 32 6.19E+06 1,95E-05 3.15E-12 3.00E-05 3.45E-14 8.00E-03 8.16E-16 3,02E-06 2.592+06 2.16E-09 

AM243 4.87E+01 1.00E-01 32 6.19E+06 1.95E-05 3.15E-12 3,00E-05 1.47E-14 8.00E-03 7.47E-15 2.76E-05 2.59E+06 8.44E-09 

CM242 3,23E+01 1.00E-01 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 9.78E-15 8.00E-03 1.06E-17 3.92E-08 2,59E+06 7.94E-12 

CM243 3.63E+01 1.00E-01 32 6.19E+06 1,95E-05 3.15E-12 3.00E-05 1.10E-14 8.00E-03 1.50E-14 5.55E-05 2.59E+06 1.26E-08 

NP239 4.87E+01 1,00E-01 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 1.47E-14 8.002-03 2,00E-14 7.40E-05 2.59E+06 2.26E-08 

NP237 3.88E-01 1.00E-01 32 6.19E+06 1,95E-05 3.15E-12 3.00E-05 1.17E-16 8.00E-03 3,20E-15 1.18E-05 2.59E+06 2.88E-11 

PU242 2.85E+00 1.00E-01 32 6.19E+06 1.95E-05 3,15E-12 3.00E-05 8.63E-16 8.00E-03 7.90E-18 2.92E-08 2.59E+06 5.22E-13 

AM242 8.72E+00 1.00E-01 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 2.64E-15 8.00E-03 1.88E-15 6.96E-06 2.59E+06 3.80E-10 

AM242M 8.76E+00 1.00E-01 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 2.65E-15 8.00E-03 7.94E-17 2.94E-07 2,59E+06 1.61E-11 

I _Total 4.06E-02
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Sub-B Thyroid

MPC-32 

Accident Conditions 
Effective Dose Equivalent From Submersion 

Lacc Rate Fraction Release 
Inventory % remain MPC Vol at Upstream Released Release Rate X/Q DOF DCF Occ Time DDE 

Nuclide (Ci/Assy) airborne No. Assy (cm3) (cm3/s) per sec Fraction (Ci/sac) (sec/m3) (Sv/Bq) (mRem/uCi) (sec) (mRem) 

Gases 
H 3 3.68E+02 1,00E+00 32 6.19E+06 1.95E-05 3.15E-12 0.30 1.11E-08 8.00E-03 0.00E+00 0.OOE+00 2.59E+06 0.00E+00 
1129 3.31 E-02 1.00E+00 32 6.192+06 1.95E-05 3.15E-12 0.30 1.00E-12 8.00E-03 3.86E-16 1.43E-06 2.59E+06 2.96E-08 

KR 85 5.86E+03 1.00E+00 32 6.19E+06 1.95E-05 3.15E-12 0.30 1.77E-07 8.00E-03 1.18E-16 4.37E-07 2,59E+06 1.60E-03 

Crud 
Co-60 2.18E+01 I 1.00E+00 32 6.19E+06 1.95E-05 3.15E-12 1.00 1 2.20E-09 8.00E-03 1.27E-13 4.70E-04 2.59E+06 2.14E-02 

Volatiles 

u U,+ h.U+tvuu- I,5Z-u0 1,'l-1bt-'2 2I .UU--U4 1.28L'-09 8.OOE-03 7,33E-18 2.71E-08 2.59E+06 7.17E-07 
RU106 1,59E+04 1.OOE+00 32 6.19E+06 1.95E-05 3.15E-12 2.00E-04 3.21E-10 8.00E-03 0.00E+00 0.OOE+00 2.59E+06 0.OOE+00 
CS134 4.04E+04 1.OOE+00 32 6.19E+06 1.95E-05 3.15E-12 2.OOE-04 8.15E-10 8.00E-03 7.57E-14 2.80E-04 2.59E+06 4.73E-03 
CS137 9.82E+04 1,00E+00 32 6.19E+06 1,95E-05 3.15E-12 2.OOE-04 1.98E-09 8.OOE-03 7.55E-18 2.79E-08 2.59E+06 1.15E-06 

Fines 
PU241 8.53E+04 1.OOE-01 32 6.19E+06 1,95E-05 3,15E-12 3.00E-05 2.58E-11 8.OOE-03 6.98E-20 2.58E-10 2,59E+06 1.38E-10 
Y90 6.32E+04 1.OOE-01 32 6.19E+06 1.95E-05 3.15E-12 3.OOE-05 1.91E-11 8.00E-03 1.87E-16 6.92E-07 2.59E+06 2.74E-07 

PM147 2.63E+04 1,00E-01 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 7.96E-12 8.OOE-03 6.75E-19 2.50E-09 2.59E+06 4.12E-10 
CE144 8.14E+03 1.OOE-01 32 6.19E+06 1.95E-05 3,15E-12 3.00E-05 2.46E-12 8.OOE-03 8.33E-16 3.08E-06 2.59E+06 1.57E-07 
PR144 8.14E+03 1.00E-01 32 6.19E+06 1,95E-05 3.15E-12 3.OOE-05 2.46E-12 8.00E-03 1.95E-15 7.22E-06 2.59E+06 3.68E-07 
EU154 5.90E+03 1,00E-01 32 6.19E+06 1.95E-05 3.15E-12 3.OOE-05 1.79E-12 8.00E-03 6.15E-14 2.28E-04 2.59E+06 8,42E-06 
CM244 1.01 E+04 1,00E-01 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 3.06E-12 8.00E-03 4.19E-18 1.55E-08 2.59E+06 9.82E-10 
PU238 5.81E+03 1.00E-01 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 1.76E-12 8.00E-03 4.01E-18 1.48E-08 2.59E+06 5.41E-10 
SB125 2.30E+03 1.00E-01 32 6.19E+06 1.95E-05 3.15E-12 3,OOE-05 6.96E-13 8.00E-03 2.01 E-14 7.44E-05 2.59E+06 1.07E-06 
EU155 1.65E+03 1.00E-01 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 4.99E-13 8.00E-03 2,41 E-15 8.92E-06 2.59E+06 9.23E-08 
AM241 9.00E+02 1.00E-01 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 2.72E-13 8.00E-03 7.83E-16 2.90E-06 2.59E+06 1.64E-08 

TE125M 5.61E+02 1.00E-01 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 1.70E-13 8.00E-03 4.64E-16 1,72E-06 2.59E+06 6.04E-09 
PU240 4.05E+02 1,00E-01 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 1.23E-13 8.00E-03 3.92E-18 1.45E-08 2.59E+06 3.68E-11 
SM151 3.38E+02 1.00E-01 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 1,02E-13 8.00E-03 3.58E-20 1,32E-10 2.59E+06 2.81E-13 
PU239 2.04E+02 1.00E-01 32 6.19E+06 1.95E-05 3,15E-12 3.00E-05 6.17E-14 8.00E-03 3.88E-18 1,44E-08 2.59E+06 1.84E-11 

BA137M 9.27E+04 1.00E-01 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 2.81 E-11 8.00E-03 2.88E-14 1.07E-04 2.59E+06 6.19E-05 
RH106 1.59E+04 1.00E-01 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 4.81E-12 8.00E-03 1.03E-14 3.81E-05 2.59E+06 3.80E-06 

PR144M 1.14E+02 1.00E-01 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 3.45E-14 8,00E-03 2.81E-16 1.04E-06 2.59E+06 7.43E-10 
AM243 4,87E+01 1,00E-01 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 1.47E-14 8.00E-03 2.09E-15 7.73E-06 2.59E+06 2,36E-09 
CM242 3.23E+01 1.00E-01 32 6.19E+06 1.95E-05 3,15E-12 3.00E-05 9.78E-15 8,00E-03 4.91E-18 1.82E-08 2.59E+06 3.68E-12 
CM243 3.63E+01 1.00E-01 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 1.10E-14 8.00E-03 5.76E-15 2.13E-05 2.59E+06 4.85E-09 
NP239 4.87E+01 1,00E-01 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 1.47E214 8.00E-03 7.52E-15 2,78E-05 2.59E+06 8.50E-09 
NP237 3.88E-01 1.00E-01 32 6.19E+06 1.95E205 3.15E-12 3.00E-05 1.17E-16 8.00E-03 9.94E-16 3.68E-06 2.59E+06 8,95E-12 
PU242 2,85E+00 1.00E-01 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 8.63E-16 8.00E-03 3.32E-18 1.23E-08 2.59E+06 2.20E-13 
AM242 8.72E+00 1.00E-01 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 2,64E-15 8.00E-03 5.94E-16 2.20E-06 2,59E+06 1.20E-10 

AM242M 8.76E+00 1.00E-01 32 6,19E+06 1.95E-05 3.15E-12 3.00E-05 2.65E-15 8.00E-03 2.95E-17 1.09E-07 2.59E+06 6.00E-12 

Total 2.78E-02
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( (
Sub-Effective

MPC-:,-2

Accident Conditions
Effective Dose Eouivalent From Submersion

Lacc Rate Fraction Release 
Inventory % remain MPC Vol at Upstream Released Release Rate X/Q DCF DCF Occ Time DDE 

Nuclide (Ci/Assy) airborne No. Assy (cm3) (cm3/s) per sec Fraction (Ci/sec) (see/m3) (Sv/Bq) (mRem/uCi) (sec) (mRem) 
Gases 

H 3 3.68E+02 1.00E+00 1 32 1_6.19E+06 I 1.95E-05 I 3.15E-12 1 0.30 1.11E-08 8.OOE-03 3.31E-19 1.22E-09 2.59E+06 2.83E-07 

1129 3.31 E-02 1.00E+00 32 6.19E+06 1,95E-05 3.15E-12 0.30 1.OOE-12 8.00E-03 3,80E-16 1,41 E-06 2.59E+06 2.92E-08 

KR 85 5.86E+03 1.00E+00 32 6,19E+06 1.95E-05 3.15E-12 0.30 1.77E-07 8.00E-03 1.19E-16 4.40E-07 2.59E+06 1.62E-03 

Crud 

Co-60 2.18E+01 1.OOE+00 32 6.19E+06 1.95E-05 3.15E-12 1.00 1 2.20E-09 8.OOE-03 1.26E-13 4.66E-04 2.59E+06 2.12E-02 
Volatiles 

SR 90 6.32E+04 1,00E+00 32 6.19E+06 1.95E-05 3,15E-12 2.00E-04 1.28E-09 8.00E-03 7.53E-18 2.79E-08 2.59E+06 7.36E-07 

RU106 1.59E+04 1.00E+00 32 6.19E+06 1.95E-05 3.15E-12 2.00E-04 3.21E-10 8.00E-03 0.OOE+00 0.00E+00 2.59E+06 0.OOE+00 

CS134 4.04E+04 1.00E+00 32 6,19E+06 1.95E-05 3.15E-12 2.00E-04 8.15E-10 8.OOE-03 7.57E-14 2.80E-04 2.59E+06 4.73E-03 

CS137 9.82E+04 1.00E+00 32 6.19E+06 1.95E-05 3.15E-12 2.00E-04 1.98E-09 8.00E-03 7.742-18 2.86E-08 2.592+06 1.182-06 
Fines 

PU241 8.53E+04 1.00E-01 32 6,19E+06 1.95E-05 3.15E-12 3.00E-05 2.58E-11 8.00E-03 7.25E-20 2.68E-10 2.59E+06 1,43E-10 

Y90 6.32E+04 1.00E-01 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 1.91 E-1 1 8.OOE-03 1.90E-16 7.03E-07 2,59E+06 2.79E-07 

PM147 2.63E+04 1.00E-01 32 6.19E+06 1.95E-05 3,15E-12 3.00E-05 7.96E-12 8.00E-03 6,93E-19 2.56E-09 2.59E+06 4.23E-10 

CE144 8.14E+03 1.00E-01 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 2.46E-12 8.00E-03 8.53E-16 3.16E-06 2.59E+06 1.61E-07 

PR144 8.14E+03 1.00E-01 32 6.19E+06 1.95E-05 3.15E-12 3.002-05 2.46E-12 8.00E-03 1.95E-15 7.22E-06 2.59E+06 3.68E-07 

EU154 5.90E+03 1.00E-01 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 1.79E-12 8.00E-03 6.14E-14 2.27E-04 2.59E+06 8.41E-06 

CM244 1.01E+04 1.00E-01 32 6,19E+06 1.95E-05 3.15E-12 3.00E-05 3,06E-12 8.00E-03 4.91E-18 1.82E-08 2.59E+06 1.152-09 

PU238 5,81E+03 1.00E-01 32 6.19E+06 1,95E-05 3.15E-12 3.00E-05 1.76E-12 8.00E-03 4.88E-18 1.81E-08 2.59E+06 6.58E-10 

SB125 2.30E+03 1.00E-01 32 6,19E+06 1.95E-05 3.15E-12 3.00E-05 6.96E-13 8.00E-03 2.02E-14 7.47E-05 2.59E+06 1.08E-06 

EU155 1.65E+03 1.00E-01 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 4.99E-13 8.00E-03 2.49E-15 9.21 E-06 2.59E+06 9.53E-08 

AM241 9.00E+02 1.002-01 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 2.72E-13 8.00E-03 8,18E-16 3.03E-06 2.59E+06 1.71 E-08 

TE1 25M 5.61 E+02 1.00E-01 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 1.70E-13 8.00E-03 4.53E-16 1.68E-06 2.59E+06 5.90E-09 

PU240 4.05E+02 1.00E-01 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 1.23E-13 8.00E-03 4.75E-18 1.76E-08 2.59E+06 4.46E-11 

SM151 3.38E+02 1.00E-01 32 6.19E+06 1.95E-05 3.15E-12 3,00E-05 1.02E-13 8.00E-03 3.61E-20 1.34E-10 2.59E+06 2.83E-13 

PU239 2.04E+02 1.00E-01 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 6.17E-14 8.00E-03 4.24E-18 1.57E-08 2.59E+06 2.01E-11 

BA137M 9.27E+04 1.00E-01 32 6,19E+06 1.95E-05 3.15E-12 3.00E-05 2.81E-11 8.00E-03 2.88E-14 1.07E-04 2.59E+06 6.19E-05 

RH106 1.59E+04 1.00E-01 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 4.81E-12 8.00E-03 1.04E-14 3.85E-05 2,59E+06 3.84E-06 

PR144M 1.14E+02 1.00E-01 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 3.45E-14 8.00E-03 2.79E-16 1.03E-06 2.59E+06 7.38E-10 

AM243 4.87E+01 1,00E-01 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 1.47E-14 8.00E-03 2,18E-15 8.07E-06 2.59E+06 2.46E-09 

CM242 3.23E+01 1.00E-01 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 9.78E-15 8.00E-03 5.69E-18 2.11 E-08 2.59E+06 4.26E-12 

CM243 3,63E+01 1.00E-01 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 1,10E-14 8.00E-03 5.88E-15 2.18E-05 2,59E+06 4.95E-09 

NP239 4.87E+01 1,00E-01 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 1.47E-14 8.00E-03 7.69E-15 2.85E-05 2.59E+06 8,69E-09 

NP237 3.88E-01 1.00E-01 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 1.17E-16 8.00E-03 1.032-15 3.81E-06 2.59E+06 9.27E-12 

PU242 2.85E+00 1.00E-01 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 8,63E-16 8.00E-03 4.01E-18 1.48E-08 2.59E+06 2.65E-13 

AM242 8.72E+00 1.00E-01 32 6.19E+06 1.95E-05 3,15E-12 3.00E-05 2.64E-15 8.00E-03 6.15E-16 2.28E-06 2.59E+06 1,24E-10 

AM242M 8.76E+00 1.00E-01 32 6,19E+06 1.95E-05 3.15E-12 3.00E-05 2,65E-15 8.00E-03 3.17E-17 1,17E-07 2.59E+06 6.44E-12 
Total 2.762-02

HI-STORM FSAR 
Report HI-2002444 Proposed Revision 1 B

MPC-32

/
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Sub-Skin

MPC-32 
Accident Conditions 

Effective Dose Equivalent From Submersion 

Lacc Rate Fraction Release 
Inventory % remain MPG Vol at Upstream Released Release Rate X/Q DCF DCF Occ Time SDE 

Nuclide (Ci/Assy) airborne No. Assy (cm3) (cm3/s) per sec Fraction (Ci/sec) (sec/m3) (Sv/Bq) (mRem/uCi) (sec) (mRem) 
Gases 

H 3 3.68E+02 1.00E+00 32 6,19E+06 1.95E-05 3.15E-12 0.30 1.11E-08 8.OOE-03 0.OOE+00 0.00E+00 2.59E+06 0.00E+00 
1129 3.31E-02 1.OOE+00 32 6.19E+06 1.95E-05 3.15E-12 0.30 1,00E-12 8.OOE-03 1.10E-15 4.07E-06 2.59E+06 8.45E-08 

KR 85 5.86E+03 1,OOE+00 32 6.19E+06 1.95E-05 3.15E-12 0.30 1.77E-07 8.OOE-03 1.32E-14 4.88E-05 2.59E+06 1.792-01 
Crud 

Co-60 2.182+01 1 00E+00 32 6.19E+06.1 1.95E-05 3.15E-12 1.00 1 2.205-09 8.00E-03 1.45E-13 5.37E-04 2.59E+06 2.44E-02 
Volatiles 

I R9 o32+0i..0E.-l32v, .j., Il_ £U- I .•.uu--s o.UUt-u.-U; t.i J.qUL"-Ub; 2.59F-+u6 8.99E-04 I 
RU106 1.59E+04 1.00E+00 32 6.19E+06 1.95E-05 3.15E-12 2.005-04 3.21E-10 8.00E-03 0.00E+00 0.00E+00 2.59E+06 0.00E+00 
CS134 4.04E+04 1.00E+00 32 6.19E+06 1.95E-05 3.15E-12 2.00E-04 8.15E-10 8.005-03 9.45E-14 3.50E-04 2.592+06 5.91E-03 
CS137 9.82E+04 1.00E+00 32 6.19E+06 1.95E-05 3.152-12 2.002-04 1.98E-09 8.002-03 8.63E-15 3.19E-05 2.592+06 1.31E-03 

Fines 
PU241 8.53E+04 1.002-01 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 2.58E-11 8.OOE-03 1.17E-19 4.33E-10 2.59E+06 2.32E-10 
Y90 6.322+04 1.00E-01 32 6.19E+06 1.95E-05 3.15E-12 3.005-05 1.915-11 8.00E-03 6.242-14 2.31E-04 2.59E+06 9.15E-05 

PM147 2.63E+04 1.O0E-01 32 6.19E+06 1.95E-05 3.15E-12 3.005-05 7.96E-12 8.00E-03 8.11E-16 3.002-06 2.59E+06 4.952-07 
CE144 8.14E+03 1.OOE-01 32 6.19E+06 1.95E-05 3.152-12 3.00E-05 2.46E-12 8.002-03 2.932-15 1.08E-05 2.59E+06 5.53E-07 
PR144 8.14E+03 1.002-01 32 6.19E+06 1,95E-05 3.152-12 3.002-05 2.46E-12 8.00E-03 8.43E-14 3.12E-04 2.592+06 1.59E-05 
EU154 5.90E+03 1.00E-01 32 6.19E+06 1.952-05 3.152-12 3.002-05 1.79E-12 8.002-03 8.29E-14 3.07E-04 2.59E+06 1.13E-05 
CM244 1.01E+04 1.002-01 32 6.19E+06 1.95E-05 3.15E-12 3.002-05 3.06E-12 8.OOE-03 3.91E-17 1.45E-07 2.592+06 9.16E-09 
PU238 5.81 E+03 1.O0E-01 32 6.19E+06 1.95E-05 3.152-12 3.OOE-05 1,76E-12 8.OOE-03 4.092-17 1.51 E-07 2.59E+06 5.51 E-09 
S3125 2.30E+03 1.OOE-01 32 6.19E+06 1.95E-05 3.15E-12 3.OOE-05 6.96E-13 8.002-03 2.65E-14 9.81 E-05 2.59E+06 1.41 E-06 
EU155 1.65E+03 1,00E-01 32 6.19E+06 1.95E-05 3.15E-12 3.OOE-05 4.99E-13 8.OOE-03 3.39E-15 1.252-05 2.59E+06 1.30E-07 
AM241 9.002+02 1.00E-01 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 2.72E-13 8.OOE-03 1.28E-15 4.74E-06 2.59E+06 2.67E-08 

TE125M 5.61E+02 1.00E-01 32 6.192+06 1.95E-05 3.15E-12 3.00E-05 1.70E-13 8.005-03 1.94E-15 7.18E-06 2.592+06 2.52E-08 
PU240 4.05E+02 1.00E-01 32 6.19E+06 1.95E-05 3.152-12 3,00E-05 1.232-13 8.OOE-03 3.92E-17 1.45E-07 2.592+06 3.68E-10 
SM151 3.38E+02 1,00E-01 32 6.19E+06 1.95E-05 3.15E-12 3.005-05 1.02E-13 8,00E-03 1.90E-19 7.03E-10 2.59E+06 1.49E-12 
PU239 2.04E+02 1.002-01 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 6.17E-14 8.002-03 1.86E-17 6.88E-08 2.59E+06 8.80E-11 

BA137M 9.27E+04 1.005-01 32 6.19E+06 1.95E-05 3.15E-12 3.002-05 2.81E-11 8.00E-03 3.73E-14 1.38E-04 2.59E+06 8.02E-05 
RH106 1.59E+04 1.O0E-01 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 4.81E-12 8.OOE-03 1.09E-13 4.03E-04 2.59E+06 4.02E-05 

PR144M 1.14E+02 1.OOE-01 32 6.19E+06 1.95E-05 3.15E-12 3.002-05 3.452-14 8.00E-03 5.08E-16 1.88E-06 2.59E+06 1.34E-09 
AM243 4.87E+01 1.00E-01 32 6.19E+06 1.95E-05 3.15E-12 3.002-05 1.47E-14 8.00E-03 2.752-15 1.022-05 2.59E+06 3.11E-09 
CM242 3.23E+01 1.00E-01 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 9.78E-15 8.00E-03 4.29E-17 1.59E-07 2.592+06 3.22E-11 
CM243 3.63E+01 1.00E-01 32 6.19E+06 1.95E-05 3.15E-12 3.OOE-05 1.10E-14 8.005-03 9.79E-15 3.62E-05 2.592+06 8.25E-09 
NP239 4.87E+01 1.002-01 32 6.19E+06 1.952-05 3.15E-12 3.002-05 1.47E-14 8.002-03 1.602-14 5.92E-05 2.595+06 1.81E-08 
NP237 3.88E-01 1.O0E-01 32 6.19E+06 1.95E-05 3.15E-12 3.005-05 1.17E-16 8.OOE-03 1.54E-15 5.702-06 2.592+06 1.39E-11 
PU242 2.85E+00 1.005-01 32 6.19E+06 1.95E-05 3.15E-12 3.00E-05 8.63E-16 8.005-03 3.27E-17 1.21E-07 2.59E+06 2.16E-12 
AM242 8.72E+00 1.002-01 32 6.19E+06 1.95E-05 3.15E-12 3.OOE-05 2.64E-15 8.00E-03 8.20E-15 3.03E-05 2.59E+06 1.66E-09 

AM242M 8.762+00 1.00E-01 32 6.192+06 1.95E-05 3.15E-12 3.00E-05 2.65E-15 8.00E-03 1.36E-16 5.032-07 2.59E+06 2.76E-11 

1 1 Total 2.12E-01

HI-STORM FSAR 
Report HI-9002444 Page 7 A - 46 Proposed Ri-sion 1 B



(
Inh-Gonad

MPC-68 
Normal Conditions

% L.., Rate at Fraction Release Breathing 

Inventory available % remain MPC Vol Upstream Released Release Rate X/Q Rate DCF DCF Occ Time CDE 
Nuclide (Ci/Assy) for release airborne No. Assy (cm3) (cm3/s) per sec Fraction (Ci/sec) (sec/m3) (m3/sec) (Sv/Bq) (mRem/uCi) (sec) (mRem) 

Gases 

H 3 1.24E+02 2.5% 1.OOE+00 68 5.99E+06 1.12E-05 1.87E-12 0.30 1.18E-10 1,60E-04 3.30E-04 1.73E-11 6.40E-02 3.15E+07 1.26E-05 

1129 1.12E-02 2.5% 1,00E+00 68 5,99E+06 1.12E-05 1.87E-12 0.30 1.07E-14 1.60E-04 3.30E-04 8.69E-11 3.22E-01 3.15E+07 5.71 E-09 

KR 85 2.04E+03 2.5% 1.00E+00 68 5.99E+06 1.12E-05 1.87E-12 0.30 1.95E-09 1.60E-04 3.30E-04 0,00E+00 0,00E+00 3.15E+07 0.00E+00 
I Crud 

Co-60 6.50E+01 100.0% 1.00E+00 68 5.99E+06 1.12E-05 1.87E-12 0.15 1.24E-09 1,60E-04 3.30E-04 4.76E-09 1.76E+01 3.15E+07 3.63E-02 
Volatiles 

SR 90 2.24E+04 2.5% 1.00E+00 68 5.99E+06 1.12E-05 1.87E-12 2.00E-04 1.42E-11 1.60E-04 3.30E-04 2.64E-09 9.77E+00 3.15E+07 2.31 E-04 

RU106 4.71E+03 2.5% 1.OOE+00 68 5.99E+06 1.122E-05 1.87E-12 2.OOE-04 2.99E-12 1.60E-04 3.30E-04 1.38E-08 5.11E+01 3.15E+07 2.54E-04 

CS134 1.18E+04 2.5% 1.00E+00 68 5.99E+06 1.12E-05 1.87E-12 2.OOE-04 7.50E-12 1.60E-04 3.30E-04 1.30E-08 4.81E+01 3.15E+07 6.OOE-04 

CS137 3.35E404 2.5% 1.00E+00 68 5.992+06 1,12E-05 1,87E-12 2.002-04 2.13E-11 1.60E-04 3.30E-04 8.76E-09 3.24E+01 3,15E+07 1.15E-03 
Fines 

PU241 2.58E+04 2.5% 1.002-01 68 5.99E+06 1.12E-05 1.87E-12 3.002-05 2.46E-13 1.60E-04 3.30E-04 6.82E-07 2.52E+03 3.15E+07 1.03E-03 

Y90 2.24E+04 2.5% 1.OOE-01 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 2.14E-13 1.60E-04 3.30E-04 9.52E-12 3.52E-02 3.15E+07 1.25E-08 

PM147 9.63E+03 2.5% 1.OOE-01 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 9.18E-14 1.60E-04 3.30E-04 1.88E-14 6.96E-05 3.15E+07 1.06E-11 

CE144 2.48E+03 2.5% 1,00E-01 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 2,36E-1-4 1,60E-04 3.30E-04 1.93E-09 7.14E+60 3.15E+07 2.81E-07 

PR144 2.48E+03 2.5% 1,00E-01 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 2.36E-14 1,60E-04 3.30E-04 2.412E-15 8.92E-06 3.15E+07 3.51 E-13 

EU154 1.74E+03 2.5% 1.00E-01 68 5.99E+06 1.12E-05 1,87E-12 3.00E-05 1.66E-14 1.60E-04 3.30E-04 1.17E-08 4.33E+01 3.15E+07 1.19E-06 

CM244 2.38E+03 2.5% 1.O0E-01 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 2.27E-14 1.60E-04 3.30E-04 1,592-05 5.882+04 3.15E+07 2.22E-03 

PU238 1.58E+03 2.5% 1.00E-01 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 1.51E-14 1.60E-04 3.30E-04 2,80E-05 1.04E+05 3.15E+07 2.60E-03 

SB125 7.91E+02 2.5% 1.O0E-01 68 5.99E+06 1.122E-05 1.87E-12 3.00E-05 7.54E-15 1.602-04 3.30E-04 3.60E-10 1.33E+00 3.15E+07 1.67E-08 

EU155 5.41E+02 2.5% 1.OOE-01 68 5.99E+06 1,12E-05 1.87E-12 3.00E-05 5.16E-15 1.60E-04 3.30E-04 3.56E-10 1.32E+00 3.15E+07 1.133E-08 

AM241 2.78E+02 2.5% 1.002-01 68 5.99E+06 1.122-05 1.87E-12 3.002-05 2.65E-15 1.60E-04 3.30E-04 3.25E-05 1.20E+05 3.15E+07 5.30E-04 

TE125M 1.93E+02 2.5% 1.00E-01 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 1.842-15 1.60E-04 3.30E-04 1,24E-10 4.59E-01 3.152+07 1.412E-09 

PU240 1.50E+02 2.5% 1.002-01 68 5.99E+06 1.12E-05 1.87E-12 3.002-05 1.432-15 1.60E-04 3.30E-04 3.18E-05 1.18E+05 3.1525+07 2.80E-04 

SM151 9.76E+01 2.5% 1.002-01 68 5,99E+06 1.122-05 1.87E-12 3.00E-05 9.31E-16 1.602-04 3,30E-04 4.03E-14 1.49E-04 3.15E+07 2.31E-13 

PU239 6.70E+01 2,5% 1.002-01 68 5.99E+06 1.122E-05 1.87E-12 3,OOE-05 6.39E-16 1.60E-04 3.30E-04 3.18E-05 1.1828+05 3,15E+07 1;25E-04 

BA137M 3.172+04 2.5% 1.OOE-01 68 5,992+06 1.12E-05 1.87E-12 3.002-05 3.022-13 1.602-04 3.30E-04 0.002+00 0.00E+00 3.15E+07 0.OOE+00 

RH106 4.71E+03 2.5% 1.00E-01 68 5.99E+06 1.122-05 1.87E-12 3.00E-05 4.49E-14 1.60E-04 3.30E-04 0.00E+00 0.00E+00 3.15E+07 0.00E+00 

PR144M 3.48E+01 2.5% 1.00E-01 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 3.32E-16 1.60E-04 3.30E-04 0.00E+00 0.00E+00 3.15E+07 0.00E+00 

AM243 1.36E+01 2.5% 1.00E-01 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 1.30E-16 1.60E-04 3.30E-04 3,262-05 1.21 E+05 3.152+07 2.60E-05 

CM242 9.82E+00 2.5% 1.00E-01 68 5.99E+06 1.12E-05 1.87E-12 3.002-05 9.362-17 1.60E-04 3.30E-04 5.70E-07 2.112E+03 3.152+07 3.282-07 

CM243 9,79E+00 2.5% 1.00E-01 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 9.34E-17 1,60E-04 3.30E-04 2.07E-05 7.66E+04 3.15E+07 1.1929-05 

NP239 1.36E+01 2.5% 1.002-01 68 5.99E+06 1.12E-05 1.87E-12 3.002-05 1.302-16 1.60E-04 3.30E-04 7.45E-11 2.76E-01 3.15E+07 5.95E-11 

NP237 1.182-01 2.5% 1.OOE-01 68 5.99E+06 1.122E-05 1,872-12 3.00E-05 1.132-18 1,60E-04 3.30E-04 2.96E-05 1.10E+05 3.15E+07 2.05E-07 

PU242 9.04E-01 2.5% 1.00E-01 68 5.99E+06 1.12E-05 1,872-12 3.00E-05 8.62E-18 1.60E-04 3.30E-04 3.02E-05 1.12E+05 3.15E+07 1.60E-06 

AM242 2.712E+00 2.5% 1.002-01 68 5.99E+06 1.12E-05 1.87E-12 3.002-05 2.58E-17 1.602-04 3.30E-04 1.94E-09 7,18E+00 3,15E+07 3.09E-10 

AM242M 2.72E+00 2.5% 1.00E-01 68 5,99E+06 1.12E-05 1.87E-12 3.002-05 2,59E-17 1.60E-04 3.30E-04 3.212E-05 1.192+05 3.15E+07 5.122-06 
Total 4.54E-02

HI-STORM FSAR 
Report HI-2002444 Proposed Revision 1BPage 7.A - 47



Inh-breast

MPC-68 
Normal Conditions 

Committed Effective Dose Equivalent From Inhalation 
% L., Rate at Fraction Release Breathing 

Inventory available % remain MPC Vol Upstream Released Release Rate X/Q Rate DCF DCF Occ Time CDE 
Nuclide (Ci/Assy) for release airborne No. Assy (cm3) (cm3/s) per sec Fraction (Ci/sec) (sec/m3) (m3/sec) (Sv/Bq) (mRem/uCi) (sec) (mRem) 

Gases 

H 3 1.24E+02 2.5% 1.00E+00 68 5.99E+06 1.12E-05 1.87E-12 0.30 1.18E-10 1.60E-04 3.30E-04 1.73E-11 6,40E-02 3.15E+07 1.26E-05 
1129 1.12E-02 2.5% 1.00E+00 68 5.99E+06 1.12E-05 1.87E-12 0.30 1.07E-14 1.60E-04 3.30E-04 2.09E- 10 7.73E-01 3.15E+07 1.37E-08 

KR 85 2.04E+03 2.5% 1.OOE+00 68 5.99E+06 1.12E-05 1.87E-12 0.30 1.95E-09 1.60E-04 3.30E-04 O.00E+00 0.00E+00 3.15E+07 0.00E+00 
I Crud 

Co-60 6.50E+01 100.0% 1.00E+00 68 5.99E+06 1.12E-05 1,87E-12 0.15 1.24E-09 1.60E-04 3.30E-04 1.84E-08 6.81 E+01 3.15E+07 1.40E-01 
_______ _ _ _ _ _ _Volatiles 

SIR 90 ________ 2.5% ___E__ ,9 I.12E- 20..-_,5 10.87E-1_ 2 1 .42E-1 1 1.60E-04 3.30E-04 2.64E-09 9.77E+00 3.15E+07 2.3 
HU106 4.71E+03 2.5% 1.00E+00 68 5.99E+06 1.12E-05 1.87E-12 2.OOE-04 2.99E-12 1.60E-04 3.30E-04 1.37E-08 5.07E+01 3.15E+07 2.52E-04 
CS134 1.18E+04 2.5% 1.00E+00 68 5.99E+06 1.12E-05 1.87E-12 2.00E-04 7.50E-12 1.60E-04 3.30E-04 1.08E-08 4.00E+01 3.15E+07 4.99E-04 
CS137 3.35E+04 2.5% 1.00E+00 68 5.99E+06 1.122-05 1.87E-12 2.00E-04 2.13E-11 1.60E-04 3.30E-04 7.84E-09 2.90E+01 3.15E+07 1.03E-03 

Fines 
PU241 2.58E+04 2.5% 1.OOE-01 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 2.46E-13 1.60E-04 3.30E-04 3.06E-11 1.13E-01 3.15E+07 4.63E-08 
Y90 2.24E+04 2.5% 1.00E-01 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 2.14E-13 1.60E-04 3.30E-04 9.52E-12 3.52E-02 3.15E+07 1.25E-08 

PM147 9.63E+03 2.5% 1.002-01 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 9.18E-14 1.60E-04 3.30E-04 3.60E-14 1.33E-04 3.15E+07 2.03E-11 
CE144 2.48E+03 2.5% 1.OOE-01 68 5.99E+06 1.12E-05 1.87E-12 3.001-05 2.36E-14 1.60E-04 3.30E-04 1.97E-09 7.29E+00 3.15E+07 2.87E-07 
PR144 2.48E+03 2.5% 1.OOE-01 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 2.36E-14 1.60E-04 3.30E-04 1.05E-14 3.89E-05 3.15E+07 1.53E-12 
EU154 1.74E+03 2.5% 1.OOE-01 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 1.66E-14 1.60E-04 3.30E-04 1.55E-08 5.74E+01 3.15E+07 1.58E-06 
CM244 2.38E+03 2.5% 1.OOE-01 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 2.27E-14 1.60E-04 3.30E-04 1.04E-09 3.85E+00 3.15E+07 1.45E-07 
PU238 1.58E+03 2.5% 1.OOE-01 68 5.99E+06 1.121-05 1.87E-12 3.00E-05 1.51E-14 1.60E-04 3.30E-04 1.00E-09 3.70E+00 3.15E+07 9.27E-08 
SB125 7.91E+02 2.5% 1.OOE-01 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 7.54E-15 1.60E-04 3.30E-04 4.16E-10 1.54E+00 3.15E+07 1.93E-08 
EU155 5.41E+02 2.5% 1.00E-01 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 5.16E-15 1.60E-04 3.30E-04 6.14E-10 2.27E+00 3.15E+07 1.95E-08 
AM241 2.78E+02 2.5% 1.00E-01 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 2.65E-15 1,60E-04 3.30E-04 2.67E-09 9.88E+00 3.15E+07 4.36E-08 

TE125M 1.93E+02 2.5% 1.00E-01 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 1.84E-15 1.60E-04 3.30E-04 1.07E-10 3.96E-01 3.15E+07 1.21 E-09 
PU240 1.50E+02 2.5% 1.00E-01 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 1.43E-15 1.60E-04 3.30E-04 9.51 E-10 3.52E+00 3.15E+07 8.37E-09 
SM151 9.76E+01 2.5% 1.00E-01 68 5,99E+06 1.12E-05 1.87E-12 3.00E-05 9,31E-16 1.60E-04 3.30E-04 1.49E-13 5.51E-04 3.15E+07 8.53E-13 
PU239 6.70E+01 2.5% 1.00E-01 68 5,99E+06 1,12E-05 1.87E-12 3.00E-05 6.39E-16 1.60E-04 3.30E-04 9.22E-10 3.41E+00 3.15E+07 3.63E-09 

BA137M 3.17E+04 2.5% 1.00E-01 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 3.02E-13 1.60E-04 3.30E-04 0.00E+00 0.00E+00 3.15E+07 0.OOE+00 
RH106 4.71E+03 2.5% 1.00E-01 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 4.49E-14 1.60E-04 3.30E-04 0.00E+00 0.00E+00 3.15E+07 O.OOE+00 

PR144M 3.48E+01 2.5% 1.00E-01 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 3.32E-16 1.60E-04 3.30E-04 0.00E+00 0.00E+00 3.15E+07 0.00E+00 
AM243 1.36E+01 2.5% 1.00E-01 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 1.30E-16 1.60E-04 3.30E-04 1.52E-08 5.62E+01 3.15E+07 1.21E-08 
CM242 9.82E+00 2.5% 1.00E-01 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 9,36E-17 1.60E-04 3.30E-04 9.44E-10 3.49E+00 3.15E+07 5.44E-10 
CM243 9.79E+00 2.5% 1.00E-01 68 5.99E+06 1.122-05 1.87E-12 3.00E-05 9.34E-17 1.60E-04 3.30E-04 6.29E-09 2.33E+01 3.15E+07 3.61E-09 
NP239 1.36E+01 2.5% 1.00E-01 68 5.99E+06 1.12E-05 1.87E-12 3,00E-05 1.30E-16 1.60E-04 3.30E-04 1.63E-11 6.03E-02 3.15E+07 1.30E-11 
NP237 1.18E-01 2.5% 1.00E-01 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 1,13E-18 1.60E-04 3.30E-04 1.69E-08 6.25E+01 3.15E+07 1.17E-10 
PU242 9.04E-01 2.5% 1.00E-01 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 8,62E-18 1.60E-04 3.30E-04 9.45E-10 3.50E+00 3.15E+07 5.01E-11 
AM242 2.71E+00 2.5% 1.00E-01 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 2.58E-17 1.60E-04 3.30E-04 2.94E-12 1.09E-02 3.15E+07 4.68E-13 

AM242M 2.72E+00 2.5% 1.00E-01 68 5.99E+06 1,122-05 1.87E-12 3.00E-05 2.59E-17 1.60E-04 3.30E-04 1.38E-09 5.11E+00 3.15E+07 2.20E-10 

I_ Total 1.42E-01

HI-STORM FSAR 
Report HI-2002444 Proposed Revision 1 BPage 7.A - 48



I,

Inh-Lung

MPC-68 
Normal Conditions 

Committed Effective Dose Equivalent From Inhalation 

% L.,I Rate at Fraction Release Breathing 

Inventory available % remain MPC Vol Upstream Released Release Rate X/Q Rate DCF DCF Occ Time CDE 

Nuclide (Ci/Assy) for release airborne No. Assy (cm3) (cm3/s) per sec Fraction (Ci/sec) (sec/m3) (m3/sec) (Sv/Bq) (mRem/uCi) (sec) (mRem) 
Gases 

H 3 1.24E+02 2.5% 1.OOE+00 68 5.99E+06 1.12E-05 1.87E-12 0.30 1.18E-10 1.60E-04 3.30E-04 1.73E-11 6.40E-02 3.15E+07 1.26E-05 

1129 1.12E-02 2.5% 1.00E+00 68 5.99E+06 1.12E-05 1.87E-12 0.30 1.07E-14 1.60E-04 3.30E-04 3.14E-10 1.16E+00 3.15E+07 2.06E-08 

KR 85 2.04E+03 2.5% 1.OOE+00 68 5.99E+06 1.12E-05 1.87E-12 0.30 1.95E-09 1.60E-04 3.30E-04 O.OOE+00 0.OOE+00 3.15E+07 O.OOE+0O 
Crud 

Co-60 6.50E+01 100.0% 1.00E+00 68 5.99E+06 1.12E-05 1.87E-12 0.15 1,24E-09 1.60E-04 3.30E-04 3.45E-07 1.28E+03 3.15E+07 2.63E+00 
Volatiles 

SR 90 2.24E+04 2.5% 1.00E+00 68 5.99E+06 1.12E-05 1.87E-12 2.OOE-04 1.42E-11 1.60E-04 3.30E-04 2.86E-06 1.06E+04 3.15E+07 2.51 E-01 

RU106 4.71E+03 2.5% 1.OOE+00 68 5.99E+06 1.12E-05 1.87E-12 2.00E-04 2,99E-12 1.60E-04 3.30E-04 1.04E-06 3.85E+03 3.15E+07 1.92E-02 

CS134 1.18E+04 2.5% 1.OOE+00 68 5.99E+06 1.12E-05 1.87E-12 2.OOE-04 7.50E-12 1.60E-04 3,30E-04 1.18E-08 4.37E+01 3.15E+07 5.45E-04 

CS137 3.35E+04 2.5% 1.OOE+00 68 5.99E+06 1.12E-05 1.87E-12 2.00E-04 2.13E-11 1.60E-04 3.30E-04 8.82E-09 3.26E+01 3.15E+07 1.16E-03 

Fines 

PU241 2.58E+04 2.5% 1.O0E-01 68 5.99E+06 1,12E-05 1.87E-12 3.O0E-05 2.46E-13 1.60E-04 3.30E-04 3.18E-06 1.18E+04 3.15E+07 4.81E-03 

Y90 2.24E+04 2.5% 1.OOE-01 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 2.14E-13 1.60E-04 3.30E-04 9.31E-09 3.44E+01 3.15E+07 1.22E-05 

PM147 9.63E+03 2.5% 1.OOE-01 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 9.18E-14 1.60E-04 3.30E-04 7.74E-08 2.86E+02 3.15E+07 4.37E-05 

CE144 2.48E+03 2.5% 1.O0E-01 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 2.36E-14 1.60E-04 3.30E-04 7.91E-07 2.93E+03 3.15E+07 1.15E-04 

PR144 2.48E+03 2.5% 1.O0E-01 68 5,99E+06 1.12E-05 1.87E-12 3.OOE-05 2.36E-14 1.60E-04 3.30E-04 9.40E-11 3.48E-01 3.15E+07 1.37E-08 

EU154 1.74E+03 2.5% 1.OOE-01 68 5,99E+06 1.12E-05 1.87E-12 3.00E-05 1.66E-14 1.60E-04 3.30E-04 7.92E-08 2.93E+02 3.15E+07 8.09E-06 

CM244 2.38E+03 2.5% 1.OOE-01 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 2.27E-14 1.60E-04 3.30E-04 1.93E-05 7.14E+04 3.15E+07 2.70E-03 

PU238 1.58E+03 2.5% 1.OOE-01 68 5,99E+06 1.12E-05 1.87E-12 3.OOE-05 1.51E-14 1.60E-04 3.30E-04 3.20E-04 1.18E+06 3.15E+07 2,97E-02 

SB125 7.91 E+02 2.5% 1.OOE-01 68 5.99E+06 1.12E-05 1,87E-12 3.OOE-05 7.54E-15 1.60E-04 3.30E-04 2.17E-08 8.03E+01 3.15E+07 1.01 E-06 

EU155 5.41E+02 2.5% 1.O0E-01 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 5.16E-15 1.60E-04 3.30E-04 1.19E-08 4.40E+01 3.15E+07 3.78E-07 

AM241 2.78E+02 2.5% 1.OOE-01 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 2.65E-15 1.60E-04 3.30E-04 1.84E-05 6.81E+04 3.15E+07 3.OOE-04 

TE125M 1.93E+02 2.5% 1.00E-01 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 1.84E-15 1.60E-04 3.30E-04 1.04E-08 3.85E+01 3.15E+07 1.18E-07 

PU240 1.50E+02 2.5% 1.OOE-01 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 1.43E-15 1.60E-04 3.30E-04 3.23E-04 1.20E+06 3.15E+07 2.84E-03 

SM151 9.76E+01 2.5% 1.OOE-01 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 9.31E-16 1.60E-04 3.30E-04 3.26E-09 1.21E+01 3.15E+07 1.87E-08 

PU239 6.70E+01 2.5% 1.OOE-01 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 6.39E-16 1.60E-04 3.30E-04 3.23E-04 1.20E+06 3.15E+07 1.27E-03 

BA137M 3.17E+04 2.5% 1.OOE-01 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 3.02E-13 1.60E-04 3.30E-04 0.00E+00 0.OOE+00 3.15E+07 O.OOE+00 

RH106 4.71 E+03 2.5% 1.OOE-01 68 5.99E+06 1,12E-05 1.87E-12 3.OOE-05 4.49E-14 1.60E-04 3.30E-04 0.OOE+00 0.OOE+00 3.15E+07 0.OOE+00 

PR144M 3.48E+01 2.5% 1.OOE-01 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 3.32E-16 1.60E-04 3.30E-04 0.OOE+00 0.OOE+00 3.15E+07 0.00E+00 

AM243 1.36E+01 2.5% 1.OOE-01 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 1.30E-16 1.60E-04 3.30E-04 1.78E-05 6.59E+04 3.15E+07 1.42E-05 

CM242 9.82E+00 2.5% 1.O0E-01 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 9.36E-17 1.60E-04 3.30E-04 1.55E-05 5.74E+04 3.15E+07 8.93E-06 

CM243 9.79E+00 2.5% 1.OOE-01 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 9.34E-17 1.60E-04 3.30E-04 1.94E-05 7.18E+04 3;15E+07 1.11E-05 

NP239 1.36E+01 2.5% 1.OOE-01 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 1.30E-16 1.60E-04 3.30E-04 2.36E-09 8.73E+00 3.15E+07 1.88E-09 

NP237 1.18E-01 2.5% 1.OOE-01 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 1.13E-18 1.60E-04 3.30E-04 1.61 E-05 5.96E+04 3.15E+07 1.11 E-07 

PU242 9.04E-01 2.5% 1.OOE-01 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 8.62E-18 1.60E-04 3.30E-04 3.07E-04 1.14E+06 3.15E+07 1.63E-05 

AM242 2.71 E+00 2.5% 1.OOE-01 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 2.58E-17 1.60E-04 3.30E-04 5.20E-08 1.92E+02 3.15E+07 8.27E-09 

AM242M 2.72E+00 2.5% 1.00E-01 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 2.59E-17 1.60E-04 3.30E-04 4.20E-06 1.55E+04 3.15E+07 6.70E-07 
I ___I__I Total 2.95E+00

HI-STORM FSAR 
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Inh-R Marrow

MPC-68 
Normal Conditions 

Committed Effective Dose Equivalent From Inhalation
% L.,, Rate at Fraction Release Breathing 

Inventory available % remain MPC Vol Upstream Released Release Rate X/Q Rate DCF DCF Occ Time CDE 
Nuclide (Ci/Assy) for release airborne No. Assy (cm3) (cm3/s) per sec Fraction (Ci/sec) (sec/m3) (m3/sec) (Sv/Bq) (mRem/uCi) (sec) (mRem) 

Gases 

H 3 1.24E+02 2.5% 1.OOE+00 68 5,99E+06 1.12E-05 1.87E-12 0.30 1.18E-10 1.60E-04 3.30E-04 1.73E-11 6.40E-02 3,15E+07 1.26E-05 

1129 1.12E-02 2.5% 1.OOE+00 68 5.99E+06 1.12E-05 1.87E-12 0.30 1.07E-14 1.60E-04 3.30E-04 1.40E-10 5.18E-01 3.15E+07 9.20E-09 

KR 85 2.04E+03 2.5% 1.00E+00 68 5.99E+06 1.12E-05 1.87E-12 0.30 1,95E-09 1.60E-04 3.30E-04 O.OOE+00 O.OOE+00 3.15E+07 O.OOE+00 
Crud 

Co-60 6.50E+01 100.0% 1.00E+00 68 5.99E+06 1.12E-05 1.87E-12 0.15 1.24E-09 1,60E-04 3.30E-04 1.72E-08 6.36E+01 3.15E+07 1.31 E-01 
Volatiles 

R 2.24E04 2.5% 1100E+O0 68 5,-9E,-6 1,12E-05 1.87E-12 2.0"0-04 1.42E-11 1.600-04 3.30E-n4 3,36E-07 1.24E+03 3.15E+07 2.942 
RU106 4.71 E+03 2.5% 1.00E+00 68 5.99E+06 1.12E-05 1.87E-12 2.OOE-04 2.99E-12 1.60E-04 3.30E-04 1,37E-08 5.07E+01 3.15E+07 2.52E-04 

CS134 1.18E+04 2.5% 1.00E+00 68 5.99E+06 1.12E-05 1.87E-12 2.00E-04 7.50E-12 1.60E-04 3.30E-04 1.18E-08 4.37E+01 3.15E+07 5.45E-04 

CS137 3.35E+04 2.5% 1.00E+00 68 5.99E+06 1.12E-05 1.87E-12 2.00E-04 2.13E-11 1.60E-04 3.30E-04 8.30E-09 3.07E+01 3.15E+07 1.09E-03 

Fines 

PU241 2.58E+04 2.5% 1.OOE-01 68 5.99E+06 1.12E-05 1.87E-12 3.O0E-05 2.46E-13 1.60E-04 3.30E-04 3.36E-06 1.24E+04 3.15E+07 5.09E-03 

Y90 2.24E+04 2.5% 1.O0E-01 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 2.14E-13 1.60E-04 3.30E-04 2.79E-10 1.03E+00 3.15E+07 3.67E-07 

PM147 9.63E+03 2.5% 1.00E-01 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 9.18E-14 1.60E-04 3.30E-04 8.16E-09 3.02E+01 3.15E+07 4.61E-06 

CE144 2.48E+03 2.5% 1.O0E-01 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 2.36E-14 1,60E-04 3.30E-04 2.67E-08 9.88E+01 3.15E+07 3.89E-06 

PR144 2.48E+03 2.5% 1.00E-01 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 2.36E-14 1.60E-04 3.30E-04 8.08E-14 2.99E-04 3.15E+07 1.18E-11 

EU154 1.74E+03 2.5% 1.00E-01 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 1.66E-14 1.60E-04 3.30E-04 1.06E-07 3.92E+02 3.15E+07 1.08E-05 

CM244 2.38E+03 2.5% 1.00E-01 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 2.27E-14 1.60E-04 3.30E-04 9.38E-05 3.47E+05 3.15E+07 1.31E-02 

PU238 1.58E+03 2.5% 1.OOE-01 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 1.51E-14 1.60E-04 3.30E-04 1.52E-04 5.62E+05 3.15E+07 1.41 E-02 

SB125 7.91E+02 2.5% 1.00E-01 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 7.54E-15 1.60E-04 3.30E-04 6.49E-10 2.40E+00 3.15E+07 3.01E-08 

EU155 5.41E+02 2.5% 1.00E-01 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 5.16E-15 1.60E-04 3.30E-04 1.43E-08 5.29E+01 3.15E+07 4.54E-07 

AM241 2.78E+02 2.5% 1.00E-01 68 5.99E+06 1.12E-05 1,87E-12 3.00E-05 2.65E-15 1.60E-04 3.30E-04 1.74E-04 6,44E+05 3.15E+07 2.84E-03 

TEl 25M 1.93E+02 2,5% 1.00E-01 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 1.84E-15 1.60E-04 3.30E-04 3.01 E-09 1.11E+01 3.15E+07 3.42E-08 

PU240 1.50E+02 2.5% 1.00E-01 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 1.43E-15 1.60E-04 3.30E-04 1.69E-04 6.25E+05 3.15E+07 1.49E-03 

SM151 9.76E+01 2.5% 1.00E-01 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 9.31E-16 1.60E-04 3.30E-04 1.10E-08 4.07E+01 3.15E+07 6.30E-08 

PU239 6.70E+01 2.5% 1.OQE-01 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 6.39E-16 1.60E-04 3.30E-04 1.69E-04 6.25E+05 3.15E+07 6.64E-04 

BA137M 3.17E+04 2.5% 1.00E-01 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 3.02E-13 1.60E-04 3.30E-04 0.OOE+00 0.00E+00 3.15E+07 0.00E+00 

RH106 4.71 E+03 2.5% 1.00E-01 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 4.49E-14 1.60E-04 3.30E-04 0.OOE+00 0.00E+00 3.15E+07 0.00E+00 

PR144M 3.48E+01 2.5% 1.00E-01 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 3.32E-16 1.60E-04 3.30E-04 0.00E+00 0.00E+00 3.15E+07 0.00E+00 

AM243 1.36E+01 2.5% 1.00E-01 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 1.30E-16 1.60E-04 3.30E-04 1.73E-04 6.40E+05 3.15E+07 1.38E-04 

CM242 9.82E+00 2.5% 1.00E-01 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 9.36E-17 1.60E-04 3.30E-04 3.90E-06 1.44E+04 3.15E+07 2.25E-06 

CM243 9.79E+00 2.5% 1.00E-01 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 9.34E-17 1.60E-04 3.30E-04 1.18E-04 4.37E+05 3.15E+07 6.78E-05 

NP239 1.36E+01 2.5% 1.00E-01 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 1.30E-16 1.60E-04 3.30E-04 2.08E-10 7.70E-01 3.15E+07 1.66E-10 

NP237 1.18E-01 2.5% 1.00E-01 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 1.13E-18 1.60E-04 3.30E-04 2.62E-04 9.69E+05 3.15E+07 1.81E-06 

PU242 9.04E-01 2.5% 1.00E-01 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 8.62E-18 1.60E-04 3.30E-04 1.61E-04 5.96E+05 3.15E+07 8.54E-06 

AM242 2.71E+00 2.5% 1.00E-01 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 2.58E-17 1.60E-04 3.30E-04 1.32E-08 4.88E+01 3.15E+07 2.10E-09 

AM242M 2.72E+00 2.5% 1.00E-01 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 2.59E-17 1.60E-04 3.30E-04 1.69E-04 6.25E+05 3.15E+07 2.70E-05 
Total 2.00E-01

HI-STORM FSAR 
Report HI-2002444 Proposed Revision 1 BPage 7.A - 50



(

Inh-B Surface

MPC-68 
Normal Conditions

% Ln., Rate at Fraction Release Breathing 

Inventory available % remain MPC Vol Upstream Released Release Rate X/Q Rate DCF DCF Occ Time CDE 
Nuclide (Ci/Assy) for release airborne No. Assy (cm3) (cm3/s) per sec Fraction (Ci/sec) (sec/m3) (m3/sec) (Sv/Bq) (mRem/uCi) (sec) (mRem) 

Gases 

H 3 1.24E+02 2.5% 1,00E+00 68 5.99E+06 1.12E-05 1.87E-12 0.30 1,18E-10 1,60E-04 3.30E-04 1.73E-11 6.40E-02 3.15E+07 1.26E-05 

1129 1.12E-02 2.5% 1.00E+00 68 5.99E+06 1.12E-05 1.87E-12 0.30 1.07E-14 1.60E-04 3.30E-04 1.38E-10 5.11E-01 3.15E+07 9.07E-09 

KR 85 2.04E+03 2.5% 1.OOE+00 68 5.99E+06 1.12E-05 1.87E-12 0.30 1.95E-09 1,60E-04 3.30E-04 0.00E+00 0.00E+00 3.15E+07 0.00E+00 
Crud 

Co-60 6.50E+01 100.0% 1.00E+00 68 5,99E+06 1.12E-05 1.87E-12 0.15 1.24E-09 1.60E-04 3.30E-04 1,35E-08 5,00E+01 3.15E+07 1.03E-01 
Volatiles 

SR90 2.24E+04 2.5% 1.00E+00 68 5.99E+06 1,12E-05 1,87E-12 2.OOE-04 1.42E-11 1.60E-04 3.30E-04 7.27E-07 2.69E+03 3.15E+07 6.37E-02 

RU106 4.71E+03 2.5% 1,00E+00 68 5.99E+06 1.12E-05 1.87E-12 2.OOE-04 2.99E-12 1.60E-04 3.30E-04 1.37E-08 5.07E+01 3.15E+07 2,522-04 

CS134 1.18E+04 2,5% 1.OOE+00 68 5.99E+06 1.122E-05 1-87E-12 2.00E-04 7.50E-12 1.60E-04 3.30E-04 1,10E-08 4.07E+01 3.15E+07 5.08E-04 

CS137 3.35E+04 2.5% 1,002+00 68 5.99E+06 1.12E-05 1.87E-12 2.00E-04 2.13E-11 1.60E-04 3.30E-04 7,94E-09 2.94E+01 3.15E+07 1.04E-03 
Fines 

PU241 2.58E+04 2.5% 1,O0E-01 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 2.46E-13 1.60E-04 3.30E-04 4,20E-05 1.55E+05 3.15E+07 6.36E-02 

Y90 2.24E+04 2.5% 1,001-01 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 2,14E-13 1.60E-04 3.30E-04 2.78E-10 1.032+00 3.15E+07 3.65E-07 

PM147 9.63E+03 2.5% 1.00E-01 68 5,99E+06 1.12E-05 1.87E-12 3,001-05 9,18E-14 1,60E-04 3.30E-04 1,02E-07 3.772+02 3.15E+07 5.76E-05 

CE144 2,48E+03 2.5% 1.00E-01 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 2.36E-14 1,60E-04 3.30E-04 4.54E-08 1.68E+02 3.15E+07 6.612E-06 

PR144 2.48E+03 2.5% 1.001-01 68 5.99E+06 1.12E-05 1,87E-12 3.OOE-05 2.36E-14 1.60E-04 3.30E-04 1.35E-13 5.OOE-04 3.15E+07 1.96E-11 

EU154 1.742+03 2.5% 1.OOE-01 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 1.66E-14 1.60E-04 3.30E-04 5.23E-07 1,942+03 3.15E+07 5.34E-05 

CM244 2.38E+03 2.5% 1.00E-01 68 5.99E+06 1.12E-05 1,87E-12 3.00E-05 2.27E-14 1.602-04 3.30E-04 1.1727-03 4,33E+06 3.15E+07 1.63E-01 

PU238 1.58E+03 2,5% 1.00E-01 68 5.992+06 1,122-05 1.87E-12 3.00E-05 1.51E-14 1.60E-04 3.302-04 1.902-03 7.03E+06 3.15E+07 1.762-01 

SB125 7.91E+02 2.5% 1.00E-01 68 5.99E+06 1.12E-05 1.87E-12 3.002-05 7,542-15 1.60E-04 3.30E-04 2.73E-09 1.012E+01 3.15E+07 1.272-07 

EU155 5.41E+02 2.5% 1.00E-01 68 5.99E+06 1.12E-05 1.87E-12 3,00E-05 5.162-15 1.60E-04 3.302-04 1.522-07 5.622+02 3.15E+07 4,83E-06 

AM241 2.78E+02 2.5% 1.00E-01 68 5,992+06 1,122E-05 1.87E-12 3.00E-05 2.65E-15 1.602-04 3.30E-04 2.17E-03 8.032+06 3.15E+07 3.542-02 

TE125M 1.93E+02 2.5% 1,002-01 68 5.99E+06 1.122E-05 1.87E-12 3.00E-05 1.842-15 1.602-04 3.30E-04 3.212E-08 1.192+02 3.15E+07 3.642-07 

PU240 1.50E+02 2.5% 1.002-01 68 5.99E+06 1.122E-05 1.872-12 3.002-05 1.43E-15 1.602-04 3.30E-04 2.112E-03 7.812E+06 3.15E+07 1.86E-02 

SM151 9.76E+01 2.5% 1.002-01 68 5.99E+06 1.12E-05 1.872-12 3.002-05 9.312E-16 1.60E-04 3.302-04 1.382-07 5.112E+02 3.15E+07 7.90E-07 

PU239 6.70E+01 2.5% 1.002-01 68 5.99E+06 1.12E-05 1.872-12 3.00E-05 6.39E-16 1.60E-04 3.30E-04 2.112E-03 7.812E+06 3.15E+07 8.30E-03 

BA137M 3.17E+04 2.5% 1.002-01 68 5.99E+06 1.122-05 1.87E-12 3,002-05 3.02E-13 1.60E-04 3.302-04 0,002+00 0,002+00 3.15E+07 0.00E+00 

RH106 4.71E+03 2.5% 1.002-01 68 5.99E+06 1.12E-05 1.872-12 3.002-05 4.49E-14 1.60E-04 3.30E-04 0.002+00 0.002+00 3.15E+07 0.00E+00 

PR144M 3,48E+01 2.5% 1.00E-01 68 5,992+06 1.12E-05 1.87E-12 3.002-05 3.322-16 1.60E-04 3.30E-04 0.002+00 0.002+00 3.15E+07 0.002+00 

AM243 1.36E+01 2.5% 1.00E-01 68 5,992+06 1,12E-05 1.87E-12 3.00E-05 1.302-16 1.60E-04 3.30E-04 2.172-03 8.03E+06 3.152+07 1.73E-03 

CM242 9.82E+00 2.5% 1.002-01 68 5.99E+06 1.122-05 1.87E-12 3.00E-05 9.36E-17 1.602-04 3.302-04 4.87E-05 1.80E+05 3.152+07 2.812E-05 

CM243 9,79E+00 2.5% 1.00E-01 68 5.99E+06 1.12E-05 1.872-12 3.OOE-05 9.34E-17 1.602-04 3.302-04 1.47E-03 5.44E+06 3.15E+07 8.45E-04 

NP239 1.36E+01 2.5% 1.00E-01 68 5.992+06 1.12E-05 1.87E-12 3.002-05 1.30E-16 1.60E-04 3.302-04 2.032-09 7.512E+00 3.15E+07 1.62E-09 

NP237 1,18E-01 2.5% 1,002-01 68 5.99E+06 1.12E-05 1.872-12 3.00E-05 1.132-18 1.60E-04 3.302-04 3.27E-03 1.212E+07 3.15E+07 2,26E-05 

PU242 9.04E-01 2.5% 1,002-01 68 5.99E+06 1.122-05 1.87E-12 3.00E-05 8.622-18 1,60E-04 3.30E-04 2.01E-03 7.442+06 3,152+07 1.072-04 

AM242 2.71E+00 2.5% 1.00E-01 68 5,992+06 1.12E-05 1.87E-12 3.002-05 2,582-17 1,602-04 3.30E-04 1.652-07 6.111E+02 3.152+07 2.622-08 

AM242M 2.72E+00 2.5% 1.00E-01 68 5.99E+06 1,12E-05 1.87E-12 3.002-05 2.592-17 1.602-04 3.30E-04 2.12E-03 7.842+06 3.15E+07 3.382-04 
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Inh-Thyroid

Normal Conditions

% ,o Rate at Fraction Release Breathing 
Inventory available % remain MPC Vol Upstream Released Release Rate X/Q Rate DCF DCF Occ Time CDE 

Nuclide (Ci/Assy) for release airborne No. Assy (cm3) (cm3/s) per sec Fraction (Ci/sec) (sec/m3) (m3/sec) (Sv/Bq) (mRem/uCi) (sec) (mRem) 

Gases 
H 3 1.24E+02 2.5% 1.00E+00 68 5.99E+06 1.12E-05 1.87E-12 0.30 1.18E-10 1.60E-04 3.30E-04 1.73E-11 6.40E-02 3.15E+07 1.26E-05 
1129 1.12E-02 2.5% 1.OOE+00 68 5.99E+06 1.12E-05 1.87E-12 0.30 1.07E-14 1.60E-04 3.30E-04 1.56E-06 5.77E+03 3.15E+07 1.03E-04 

KR 85 2.04E+03 2.5% 1.OOE+00 68 5.99E+06 1.12E-05 1.87E-12 0.30 1.95E-09 1.60E-04 3.30E-04 0.OOE+00 0.00E+00 3.15E+07 0.00E+00 
Crud 

Co-60 6.50E+01 100.0% 1.00E+00 68 5.99E+06 1.12E-05 1.87E-12 0.15 1.24E-09 1.60E-04 3.30E-04 1.62E-08 5.99E+01 3.15E+07 1.24E-01 
Volatiles 

SR9 -1.2 " 4 .5% I.0..... 68 ...... 1. 1 2E-05 1.87E-12 J 2.00E-04 1.42E-11 I 1.60E-04 3.30E-04 2.64E-09 9.77E+00 3.15E+07 I 2.31 E-04 I H 4./1 -+U0 2.5% 1.00E+00 68 5.99E+06 1.12E-05 1.87E-12 2.OOE-04 2.99E-12 1,60E-04 3.30E-04 1.37E-08 5.07E+01 3.15E+07 2.522-04 
CS134 1.18E+04 2.5% 1.0OE+00 68 5.99E+06 1.12E-05 1.87E-12 2.00E-04 7.50E-12 1.60E-04 3.30E-04 1.11E-08 4.11E+01 3.15E+07 5.12E-04 
CS137 3.35E+04 2.5% 1.OOE+00 68 5.99E+06 1.12E-05 1.87E-12 2.00E-04 2.13E-11 1,60E-04 3.30E-04 7.93E-09 2.93E+01 3.15E+07 1.04E-03 

Fines 
PU241 2.58E+04 2.5% 1OOE-01 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 2.46E-13 1.60E-04 3.30E-04 1.24E-11 4.59E-02 3.15E+07 1.88E-08 
Y90 2.24E+04 2.5% 1.00E-01 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 2.14E-13 1,60E-04 3.30E-04 9.52E-12 3.52E-02 3.15E+07 1.25E-08 

PM147 9.63E+03 2.5% 1.00E-01 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 9.18E-14 1.60E-04 3.30E-04 1.98E-14 7.33E-05 3.15E+07 1.12E-11 
CE144 2.48E+03 2.5% 1.OOE-01 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 2.36E-14 1.60E-04 3.30E-04 1.88E-09 6.96E+00 3.15E+07 2.74E-07 
PR144 2.48E+03 2.5% 1.O0E-01 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 2.36E-14 1.60E-04 3.30E-04 8.47E-15 3.13E-05 3.15E+07 1.23E-12 
EU154 1.74E+03 2.5% 1.OOE-01 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 1.66E-14 1.60E-04 3.30E-04 7.14E-09 2.64E+01 3.15E+07 7.29E-07 
CM244 2.38E+03 2.5% 1.00E-01 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 2.27E-14 1.60E-04 3.30E-04 1.01 E-09 3.74E+00 3.15E+07 1.41 E-07 
PU238 1.58E+03 2.5% 1.00E-01 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 1.51E-14 1.60E-04 3.30E-04 9.62E-10 3.56E+00 3.15E+07 8.92E-08 
SB125 7.91E+02 2.5% 1.00E-01 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 7.54E-15 1.60E-04 3.30E-04 3.24E-10 1.20E+00 3.15E+07 1.50E-08 
EU155 5.41E+02 2.5% 1.00E-01 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 5.16E-15 1.60E-04 3.30E-04 2.40E-10 8.88E-01 3.15E+07 7.62E-09 
AM241 2.78E+02 2.5% 1.00E-01 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 2.65E-15 1.60E-04 3.30E-04 1.60E-09 5.92E+00 3.15E+07 2.61E-08 

TE125M 1.93E+02 2.5% 1.00E-01 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 1.84E-15 1.60E-04 3.30E-04 9.93E-11 3.67E-01 3.15E+07 1.13E-09 
PU240 1.50E+02 2.5% 1.00E-01 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 1.43E-15 1.60E-04 3.30E-04 9.05E-10 3.35E+00 3.15E+07 7.97E-09 
SM151 9.76E+01 2.5% 1.00E-01 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 9.31E-16 1.60E-04 3.30E-04 1.32E-14 4.88E-05 3.15E+07 7.56E-14 
PU239 6.70E+01 2.5% 1.00E-01 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 6.39E-16 1,60E-04 3.30E-04 9.03E-10 3.34E+00 3.15E+07 3.55E-09 

BA137M 3.17E+04 2.5% 1.00E-01 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 3.02E-13 1.60E-04 3.30E-04 0.00E+00 0.00E+00 3.15E+07 0.O0E+00 
RH106 4.71E+03 2.5% 1.00E-01 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 4.49E-14 1.60E-04 3.30E-04 0.00E+00 0.00E+00 3.15E+07 0.0OE+00 

PR144M 3.48E+01 2.5% 1.00E-01 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 3.32E-16 1.60E-04 3.30E-04 0.00E+00 0.00E+00 3.15E+07 0.00E+00 
AM243 1.36E+01 2.5% 1.00E-01 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 1.30E-16 1.60E-04 3.30E-04 8.29E-09 3.07E+01 3.15E+07 6.62E-09 
CM242 9.82E+00 2.5% 1.00E-01 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 9.36&-17 1.60E-04 3.30E-04 9.41E-10 3.48E+00 3.15E+07 5.42E-10 
CM243 9.79E+00 2.5% 1.00E-01 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 9.34E-17 1.60E-04 3.30E-04 3.83E-09 1.42E+01 3.15E+07 2.20E-09 
NP239 1.36E+01 2.5% 1.00E-01 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 1.30E-16 1.60E-04 3.30E-04 7.62E-12 2.82E-02 3.15E+07 6.08E-12 
NP237 1.18E-01 2.5% 1.00E-01 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 1.13E-18 1.60E-04 3.30E-04 1.34E-08 4.96E+01 3.15E+07 9.28E-11 
PU242 9.04E-01 2.5% 1.O0E-01 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 8.62E-18 1.60E-04 3.30E-04 8.79E-10 3.25E+00 3.15E+07 4.66E-11 
AM242 2.71E+00 2.5% 1.00E-01 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 2.582-17 1.60E-04 3.30E-04 2.52E-12 9.32E-03 3.15E+07 4.01E-13 

AM242M 2,72E+00 2.5% 1.00E-01 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 2.59E-17 1.60E-04 3.30E-04 5.64E-10 2,09E+00 3.15E+07 9.002-11 

R_ _ I I_ ITotal 1.26E-01
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(
Inh-Effective

MPC-68 
Normal Conditions

Committed Effective Dose Equivalent From Inhalation 
% L.., Rate at Fraction Release Breathing 

Inventory available % remain MPC Vol Upstream Released Release Rate X/Q Rate DCF DCF Occ Time CEDE 
Nuclide (Ci/Assy) for release airborne No. Assy (cm3) (cm3/s) per sec Fraction (Ci/sec) (sec/m3) (m3/sec) (Sv/Bq) (mRem/uCi) (sec) (mRem) 

Gases 
H 3 1.24E+02 2.5% 1.00E+00 68 5.99E+06 1.12E-05 1.87E-12 0,30 1,18E-10 1.60E-04 3.30E-04 1.73E-11 6.40E-02 3.15E+07 1.26E-05 
1129 1.12E-02 2.5% 1.OOE+00 68 5.99E+06 1,12E-05 1,87E-12 0,30 1.07E-14 1.60E-04 3.30E-04 4.69E-08 1,74E+02 3.15E+07 3.08E-06 

KR 85 2.04E+03 2.5% 1.00E+O0 68 5.99E+06 1.12E-05 1.87E-12 0.30 1.95E-09 1.60E-04 3.30E-04 O.OOE+00 O,OOE+00 3,15E+07 O.OOE+00 
Crud 

Co-60 6.50E+01 100.0% 1.00E+00 68 5.99E+06 1.12E-05 1.87E-12 0.15 1,24E-09 1.60E-04 3.30E-04 5.91E-08 2.19E+02 3.15E+07 4.51E-01 
Volatiles 

SR 90 2.24E+04 2.5% 1.00E+00 68 5,99E+06 1.12E-05 1.87E-12 2.00E-04 1.42E-11 1.60E-04 3.30E-04 3.51E-07 1.30E+03 3.15E+07 3.08E-02 
RU106 4.71E+03 2.5% 1.OOE+0O 68 5.99E+06 1,12E-05 1.87E-12 2.00E-04 2.99E-12 1.60E-04 3.30E-04 1.29E-07 4.77E+02 3.15E+07 2.38E-03 
CS134 1,18E+04 2.5% 1.OOE+00 68 5.99E+06 1.12E-05 1.87E-12 2.00E-04 7.50E-12 1.60E-04 3.30E-04 1.25E-08 4.63E+01 3.15E+07 5.77E-04 

CS137 3.35E+04 2.5% 1.OOE+00 68 5.99E+06 1,12E-05 1.87E-12 2.OOE-04 2,13E-11 1.60E-04 3.30E-04 8.63E-09 3.19E+01 3.15E+07 1.13E-03 
Fines 

PU241 2.58E+04 2.5% 1.O0E-01 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 2.46E-13 1.60E-04 3,30E-04 2.23E-06 8.25E+03 3.15E+07 3.38E-03 

Y90 2.24E+04 2.5% 1.OOE-01 68 5,99E+06 1.12E-05 1.87E-12 3.OOE-05 2.14E-13 1.60E-04 3.30E-04 2.28E-09 8.44E+00 3.15E+07 3.OOE-06 
PM147 9.63E+03 2.5% 1.O0E-01 68 5.99E+06 1,12E-05 1.87E-12 3.OOE-05 9.18E-14 1.60E-04 3.30E-04 1.06E-08 3.92E+01 3.15E+07 5.99E-06 
CE144 2.48E+03 2.5% 1.00E-01 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 2.36E-14 1,60E-04 3.30E-04 1.01 E-07 3.74E+02 3.15E+07 1.47E-05 
PR144 2.48E+03 2.5% 1O0E-01 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 2.36E-14 1.60E-04 3.30E-04 1.17E-11 4,33E-02 3.15E+07 1.70E-09 
EU154 1.74E+03 2.5% 1.O0E-01 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 1.66E-14 1.60E-04 3.30E-04 7.73E-08 2.86E+02 3.15E+07 7.89E-06 
CM244 2.38E+03 2.5% 1,OOE-01 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 2.27E-14 1.60E-04 3.30E-04 6.70E-05 2.48E+05 3.15E+07 9.36E-03 
PU238 1.58E+03 2.5% 1,OOE-01 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 1.51E-14 1.60E-04 3.30E-04 1.06E-04 3.92E+05 3,15E+07 9.83E-03 
SB125 7.91 E+02 2.5% 1.OOE-01 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 7.54E-15 1.60E-04 3.30E-04 3.30E-09 1.22E+01 3.15E+07 1.53E-07 
EU155 5.41 E+02 2.5% 1.O0E-01 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 5.16E-15 1.60E-04 3.30E-04 1.12E-08 4.14E+01 3.15E+07 3.56E-07 

AM241 2.78E+02 2.5% 1.OOE-01 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 2.65E-15 1.60E-04 3.30E-04 1.20E-04 4.44E+05 3.15E+07 1.96E-03 

TE125M 1.93E+02 2.5% 1.OOE-01 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 1.84E-15 1.60E-04 3.30E-04 1.97E-09 7.29E+00 3.15E+07 2.24E-08 
PU240 1.50E+02 2.5% 1.OOE-01 68 5.99E+06 1.12E-05 1.87E-12 3,OOE-05 1.43E-15 1.60E-04 3.30E-04 1.16E-04 4.29E+05 3.15E+07 1.02E-03 
SM151 9,76E+01 2.5% 1,OOE-01 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 9.31E-16 1.60E-04 3,30E-04 8.10E-09 3.OOE+01 3.15E+07 4.64E-08 
PU239 6.70E+01 2.5% 1.OOE-01 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 6.39E-16 1.60E-04 3.30E-04 1.16E-04 4.29E+05 3.15E+07 4.56E-04 

BA137M 3.17E+04 2,5% 1,00E-01 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 3.02E-13 1.60E-04 3,30E-04 0.OOE+00 O.OOE+00 3.15E+07 O.OOE+00 

RH106 4.71E+03 2.5% 1.OOE-01 68 5.99E+06 1,12E-05 1.87E-12 3.00E-05 4.49E-14 1.60E-04 3.30E-04 O.OOE+00 O.OOE+00 3.15E+07 O.OOE+00 
PR144M 3.48E+01 2.5% 1.00E-01 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 3,32E-16 1.60E-04 3.30E-04 O.OOE+00 O.OOE+00 3.15E+07 O.OOE+00 
AM243 1.36E+01 2.5% 1.O0E-01 68 5,99E+06 1.12E-05 1.87E-12 3.OOE-05 1.30E-16 1.60E-04 3.30E-04 1.19E-04 4.40E+05 3.15E+07 9.50E-05 

CM242 9.82E+00 2.5% 1.O0E-01 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 9.36E-17 1.60E-04 3.30E-04 4.67E-06 1.73E+04 3.15E+07 2.69E-06 
CM243 9.79E+00 2.5% 1.00E-01 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 9.34E-17 1.60E-04 3.30E-04 8.30E-05 3.07E+05 3.15E+07 4.77E-05 
NP239 1.36E+01 2.5% 1O0E-01 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 1.30E-16 1.60E-04 3.30E-04 6.78E-10 2.51E+00 3.15E+07 5.41E-10 
NP237 1.18E-01 2.5% 1.00E-01 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 1.13E-18 1.60E-04 3.30E-04 1.46E-04 5.40E+05 3.15E+07 1.01E-06 
PU242 9.04E-01 2.5% 1.OOE-01 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 8.62E-18 1.60E-04 3.30E-04 1.11 E-04 4.11 E+05 3.15E+07 5.89E-06 
AM242 2.71E+00 2.5% 1.OOE-01 68 5.99E+06 1,12E-05 1.87E-12 3.OOE-05 2.58E-17 1.60E-04 3.30E-04 1.58E-08 5.85E+01 3.15E+07 2.51E-09 

AM242M 2.72E+00 2.5% 1.O0E-01 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 2.59E-17 1.60E-04 3.30E-04 1,15E-04 4.26E+05 3.15E+07 1.84E-05 
I__ I_ _Total 5.12E-01

HI-STORM FSAR 
Report HI-2002444 Proposed Revision 1 B
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Inh-Gonad

MPC-68 
Off-Normal Conditions

% Lnor Rate Fraction Release Breathing Inventory available % remain MPC Vol at Upstream Released Release Rate X/Q Rate DCF DOF Occ Time CDE 
Nuclide (Ci/Assy) for release airborne No. Assy (cm3) (cm3/s) per sec Fraction (Ci/sec) (sec/m3) (m3/sec) (Sv/Bq) (mRem/uCi) (sec) (mRem) 

Gases 
H 3 1.24E+02 11,5% 100% 68 5.99E+06 1.12E-05 1.87E-12 0.30 5.43E-10 1.60E-04 3.30E-04 1.73E-11 6.40E-02 3.15E+07 5.78E-05 
1129 1.12E-02 11.5% 100% 68 5.99E+06 1.12E-05 1.87E-12 0.30 4.91E-14 1.60E-04 3.30E-04 8.69E-11 3.22E-01 3.15E+07 2.63E-08 

KR 85 2.04E+03 11.5% 100% 68 5.99E+06 1.12E-05 1.87E-12 0.30 8.95E-09 1.60E-04 3.30E-04 0.00E+00 0.00E+00 3.15E+07 0.00E+00 
Crud 

Co-60 6.50E+01 100.0% 100% 68 5.99E+06 1.12E-05 1.87E-12 0.15 1.24E-09 1.60E-04 3.30E-04 4.762-09 1.76E+01 3.15E+07 3.63E-02 
_ _.. ._ _...._ _ _ _ _ _ _ jvoiatiiesj 1,60E- I oh Vu ;.V'4t+u4 11.5% 100% 68 5.99E+06 1.12E-05 1.87E-12 2.OOE-04 6.55E-1I 1.60E-04 3.30E-04 2.64E-09 9.77E+00 3.15E+07 1.06E-03 

RU106 4.71E+03 11.5% 100% 68 5.99E+06 1.12E-05 1.87E-12 2.00E-04 1.38E-11 1.60E-04 3.30E-04 1.38E-08 5.11E+01 3.15E+07 1.17E-03 
CS134 1.18E+04 11.5% 100% 68 5.99E+06 1,12E-05 1.87E-12 2.00E-04 3.45E-11 1,60E-04 3.30E-04 1.30E-08 4.81E+01 3.15E+07 2.76E-03 
CS137 3.35E+04 11.5% 100% 68 5.99E+06 1.12E-05 1.87E-12 2.OOE-04 9.80E-11 1.60E-04 3.30E-04 8.76E-09 3.24E+01 3.15E+07 5.28E-03 

Fines 
PU241 2.58E+04 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 1.13E-12 1.60E-04 3.30E-04 6.82E-07 2.52E+03 3.15E+07 4.75E-03 
Y90 2.24E+04 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00I-05 9.832-13 1.60E-04 3.30E-04 9.52E-12 3.52E-02 3,15E+07 5.76E-08 

PM147 9.63E+03 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 4.22E-13 1.60E-04 3.30E-04 1.88E-14 6.96E-05 3.15E+07 4.89E-11 
CE144 2.48E+03 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 1.09E-13 1.60E-04 3.30E-04 1.93E-09 7.14E+00 3.15E+07 1.29E-06 
PR144 2.48E+03 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 1.09E-13 1.60E-04 3.30E-04 2.41E-15 8.92E-06 3.15E+07 1.61E-12 
EU154 1.74E+03 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 7.63E-14 1.60E-04 3.30E-04 1.17E-08 4.33E+01 3.15E+07 5,50E-06 
CM244 2.38E+03 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 1.04E-13 1.60E-04 3.30E-04 1.59E-05 5.88E+04 3.15E+07 1,02E-02 
PU238 1.58E+03 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 6.93E-14 1.60E-04 3.30E-04 2.80E-05 1.04E+05 3.15E+07 1.19E-02 
SB125 7.91E+02 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 3.47E-14 1.60E-04 3.30E-04 3.60E-10 1.33E+00 3.15E+07 7.69E-08 
EU155 5.41 E+02 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 2.37E-14 1.60E-04 3.30E-04 3.56E-10 1.32E+00 3.15E+07 5.20E-08 
AM241 2.78E+02 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.0OE-05 !..22E-14 1.60E-04 3.30E-04 3.25E-05 1.20E+05 3.15E+07 2.44E-03 

TE125M 1.93E+02 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 8.48E-15 1.60E-04 3.30E-04 1.24E-10 4.59E-01 3.15E+07 6.47E-09 
PU240 1.50E+02 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 6.58E-15 1.60E-04 3.30E-04 3.18E-05 1.18E+05 3.15E+07 1.29E-03 
SM151 9.76E+01 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 4.28E-15 1.60E-04 3.30E-04 4.03E-14 1.49E-04 3.15E+07 1.06E-12 
PU239 6.70E+01 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 2.94E-15 1.60E-04 3.30E-04 3.18E-05 1.18E+05 3.15E+07 5.75E-04 

BA137M 3.17E+04 11.5% 10% 68 5.99E+06 1.122-05 1.87E-12 3.00E-05 1.39E-12 1.60E-04 3.30E-04 0.00E+00 0.00E+00 3.15E+07 0.00E+00 
RH106 4.71E+03 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 2.07E-13 1.60E-04 3.30E-04 0.00E+00 0.00E+00 3.15E+07 0.00E+00 

PR144M 3.48E+01 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 1.53E-15 1.60E-04 3.30E-04 0.00E+00 O.00E+00 3.15E+07 0.00E+00 
AM243 1.36E+01 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 5.97E-16 1.60E-04 3.30E-04 3.26E-05 1.21E+05 3.15E+07 1.20E-04 
CM242 9.82E+00 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 .4.31 E-16 1.60E-04 3.30E-04 5.70E-07 2.11E+03 3.15E+07 1.51E-06 
CM243 9.79E+00 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.002-05 4.29E-16 1.60E-04 3.30E-04 2.07E-05 7.66E+04 3.15E+07 5.47E-05 
NP239 1.36E+01 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 5.97E-16 1,60E-04 3.30E-04 7.45E-11 2.76E-01 3.15E+07 2.74E-10 
NP237 1.18E-01 11.5% 10% 68 5.99E+06 1,12E-05 1.87E-12 3.00E-05 5.18E-18 1.60E-04 3.30E-04 2.96E-05 1.10E+05 3.15E+07 9.43E-07 
PU242 9.04E-01 11.5% 10% 68 5,99E+06 1.122-05 1.87E-12 3.00E-05 3.97E-17 1.60E-04 3.30E-04 3.02E-05 1.12E+05 3.15E+07 7.37E-06 
AM242 2.71E+O0 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 1.19E-16 1.60E-04 3.30E-04 1.94E-09 7.18E+00 3.15E+07 1.42E-09 

AM242M 2.72M+00 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 1.19E-16 1.60E-04 3.30E-04 3.21E-05 1.19E+05 3.15E+07 2.36E-05 
Total 7.812-02
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K
Inh-breast

MPC-68 
Off-Normal Conditions

% Lo, n., Rate Fraction Release Breathing 
Inventory available % remain MPC Vol at Upstream Released Release Rate X/Q Rate DCF DCF Occ Time CDE 

Nuclide (Ci/Assy) for release airborne No. Assy (cm3) (cm3/s) per sec Fraction (Ci/sec) (sec/m3) (m3/sec) (Sv/Bq) (mRem/uCi) (sec) (mRem) 
Gases 

H 3 1.24E+02 11.5% 100% 68 5.99E+06 1.12E-05 1.87E-12 0.30 5.43E-10 1.60E-04 3.30E-04 1.73E-11 6.40E-02 3.15E+07 5.78E-05 
1129 1,12E-02 11.5% 100% 68 5.99E+06 1.12E-05 1.87E-12 0.30 4.91E-14 1.60E-04 3.30E-04 2.09E-10 7.73E-01 3.15E+07 6.32E-08 

KR 85 2.04E+03 11.5% 100% 68 5.99E+06 1,12E-05 1.87E-12 0.30 8.95E-09 1.60E-04 3.30E-04 0.OOE+00 0.00E+00 3.15E+07 0.00E+00 
Crud 

Co-60 6.50E+01 100.0% 100% 68 5.99E+06 1.12E-05 1.87E-12 0.15 1.24E-09 1.60E-04 3.30E-04 1.84E-08 6.81E+01 3.15E+07 1.40E-01 
Volatiles 

SR 90 2.24E+04 11.5% 100% 68 5.99E+06 1.12E-05 1.87E-12 2.00E-04 6.55E-11 1.60E-04 3.30E-04 2,64E-09 9.77E+00 3.15E+07 1.06E-03 
RU106 4,71E+03 11.5% 100% 68 5.99E+06 1.12E-05 1.87E-12 2.001-04 1.38E-11 1.60E-04 3,30E-04 1,372-08 5.07E+01 3,15E+07 1.1626-03 
CS134 1.18E+04 11.5% 100% 68 5.99E+06 1,12E-05 1.87E-12 2.00E-04 3.45E-11 1.60E-04 3.30E-04 1.08E-08 4.OOE+01 3.15E+07 2.29E-03 
CS137 3.35E+04 11.5% 100% 68 5.99E+06 1.12E-05 1.87E-12 2.OOE-04 9.80E-11 1.60E-04 3.30E-04 7.84E-09 2.90E+01 3.1 5E+07 4.73E-03 

Fines 

PU241 2.58E+04 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 1.13E-12 1.60E-04 3.30E-04 3.06E-11 1.13E-01 3.15E+07 2.13E-07 
Y90 2.24E+04 11.5% 10% 68 5.99E+06 1.12E-05 1.872-12 3.OOE-05 9,83E-13 1.60E-04 3.30E-04 9.52E-12 3.52E-02 3.15E+07 5.76E-08 

PM147 9.63E+03 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.002-05 4.22E-13 1.60E-04 3.30E-04 3.60E-14 1.33E-04 3.15E+07 9.36E-11 
CE144 2.48E+03 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 1.09E-13 1.60E-04 3.30E-04 1.97E-09 7.29E+00 3.15E+07 1.32E-06 

PR144 2.48E+03 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 1.09E-13 1.60E-04 3.30E-04 1.05E-14 3.89E-05 3.15E+07 7.03E-12 
EU154 1.74E+03 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 7.63E-14 1.60E-04 3.30E-04 1.55E-08 5.74E+01 3.15E+07 7.28E-06 

CM244 2.38E+03 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 1.04E-13 1.60E-04 3.30E-04 1.04E-09 3.85E+00 3.15E+07 6.68E-07 
PU238 1.58E+03 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 6.93E-14 1.60E-04 3.30E-04 1.00E-09 3.70E+00 3.15E+07 4.27E-07 

SB125 7.91 E+02 11.5% 10% 68 5.99E+06 1,12E-05 1.87E-12 3.00E-05 3.47E-14 1.60E-04 3.30E-04 4.16E-10 1.54E+00 3.15E+07 8.88E-08 
EU155 5.41E+02 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.002-05 2.37E-14 1.60E-04 3.30E-04 6.14E-10 2.27E+00 3.15E+07 8.97E-08 

AM241 2.78E+02 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 1.22E-14 1.60E-04 3.30E-04 2.67E-09 9.88E+00 3.15E+07 2.00E-07 
TE1 25M 1.93E+02 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 8.48E-15 1.60E-04 3.30E-04 1.07E-10 3.96E-01 3.15E+07 5.59E-09 
PU240 1.50E+02 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 6.58E-15 1.60E-04 3.30E-04 9.51E-10 3.52E+00 3.15E+07 3.85E-08 
SM151 9.76E+01 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.001-05 4.28E-15 1.60E-04 3.30E-04 1.492-13 5.51E-04 3.15E+07 3.93E-12 
PU239 6.70E+01 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 2.94E-15 1.60E-04 3.302-04 9.222-10 3.41E+00 3.15E+07 1.672-08 

BA137M 3.17E+04 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 1.39E-12 1.60E-04 3.30E-04 0.002+00 0.00E+00 3.15E+07 0.002+00 
RH106 4.71E+03 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 2.07E-13 1.60E-04 3.302-04 0.00E+00 0.00E+00 3.15E+07 0.00E+00 

PR144M 3.48E+01 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 1.53E-15 1.60E-04 3.30E-04 O.00E+00 0.00E+00 3.15E+07 0.00E+00 
AM243 1.36E+01 11.5% 10% 68 5.992+06 1.12E-05 1.87E-12 3.00E-05 5.97E-16 1.60E-04 3.30E-04 1.52E-08 5.62E+01 3.15E+07 5.58E-08 

CM242 9.82E+00 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.002-05 4.31E-16 1.60E-04 3.30E-04 9.442-10 3.49E+00 3.15E+07 2.50E-09 
CM243 9.79E+00 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 4,29E-16 1.60E-04 3,30E-04 6.29E-09 2.33E+01 3.15E+07 1.66E-08 

NP239 1.36E+01 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 5.97E-16 1.60E-04 3.30E-04 1.63E-11 6.03E-02 3.15E+07 5.98E-11 

NP237 1.18E-01 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 5.18E-18 1.60E-04 3.30E-04 1.69E-08 6.25E+01 3.15E+07 5.38E-10 

PU242 9.04E-01 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 3.97E-17 1.60E-04 3.30E-04 9.45E-10 3.50E+00 3,15E+07 2.31 E-10 
AM242 2.71E+00 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 1.19E-16 1.60E-04 3.30E-04 2.94E-12 1.09E-02 3.15E+07 2.15E-12 

AM242M 2.72E+00 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 1.19E-16 1.60E-04 3.30E-04 1.38E-09 5.11E+00 3.15E+07 1.012-09 
I__IITotal 1.50E-01

HI-STORM FSAR 
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Inh-Lung

uommitreo I�rtectIve vose I�auIvaIent I'rom IflhAIOtinn

% Loff nor Rate Fraction Release Breathing Inventory available % remain MPC Vol at Upstream Released Release Rate X/Q Rate DCF DCF Occ Time CDE 
Nuclide (Ci/Assy) for release airborne No. Assy (cm3) (cm3/s) per sec Fraction (Ci/sec) (sec/m3) (m3/sec) (Sv/Bq) (mRem/uCi) (sec) (mRem) 

Gases 
H 3 1.24E+02 11.5% 100% 68 5.99E+06 1.12E-05 1.87E-12 0.30 5.43E-10 1.60E-04 3,30E-04 1.73E-11 6.40E-02 3.15E+07 5.78E-05 
1129 1.122E-02 11.5% 100% 68 5.99E+06 1.122-05 1.87E-12 0.30 4.91E-14 1.60E-04 3.30E-04 3.14E-10 1.1626+00 3.15E+07 9.49E-08 

KR 85 2.04E+03 11.5% 100% 68 5.99E+06 1.12E-05 1.87E-12 0.30 8.95E-09 1.60E-04 3.30E-04 0.OOE+00 0.00E+00 3.15E +07 0.00E+00 
Crud 

Co-60 6.50E+01 100.0% 100% 68 5.99E+06 1.122-05 1.87E-12 0.15 1.24E-09 1.60E-04 3.302-04 3.45E-07 1.282+03 3.15E+07 2.63E+00 
I .... I .. . .. l .... . . IiVoiaties _I I a 

•M Iu Z.'t.:+uQ 1 I. 1o . UUV/ o / 68 5.99L+06 1.12E-05 1.87E-12 2.002-04 6.55E-11 1.60E-04 3.30E-04 2.86E-06 1.062+04 3.152+07 1.15E+00 
RU106 4.71E+03 11.5% 100% 68 5.99E+06 1.12E-05 1.87E-12 2.00E-04 1.38E-11 1.60E-04 3.30E-04 1.04E-06 3.85Ei+03 3.15E+07 8.822-02 
CS134 1.18E+04 11.5% 100% 68 5.99E+06 1.12E-05 1.87E-12 2.OOE-04 3.45E-11 1.60E-04 3.30E-04 1.188E-08 4.37E+01 3.15E+07 2.512E-03 
6S137 3.35E+04 11.5% 100% 68 5.992+06 1.12E-05 1.87E-12 2.00E-04 9.80E-11 1.60E-04 3.30E-04 8.82E-09 3.26E+01 3.15E+07 5.32E-03 

Fines 
PU241 2.58E+04 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 1.13E-12 1.60E-04 3.30E-04 3.18E-06 1.18E+04 3.15E+07 2.21E-02 
Y90 2.24E+04 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 9.83E-13 1.60E-04 3.30E-04 9.312E-09 3.44E+01 3.15E+07 5.63E-05 

PM147 9.63E+03 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.002-05 4.22E-13 1.60E-04 3.30E-04 7.74E-08 2.86E+02 3.15E+07 2.01E-04 
CE144 2.48E+03 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 1.09E-13 1.60E-04 3.302-04 7.912E-07 2.93E+03 3.15E+07 5.30E-04 
PR144 2.48E+03 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 1.09E-13 1.60E-04 3.30E-04 9.40E-11 3.48E-01 3.15E+07 6.29E-08 
EU154 1.74E+03 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 7.63E-14 1.60E-04 3.30E-04 7.92E-08 2.93E+02 3.15E+07 3.72E-05 
CM244 2.38E+03 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 1.04E-13 1.60E-04 3.30E-04 1.932-05 7.14E+04 3.152+07 1.24E-02 
PU238 1.58E+03 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 6.93E-14 1.60E-04 3.30E-04 3.20E-04 1.18E+06 3.15E+07 1.36E-01 
SB125 7.912E+02 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 3.47E-14 1.60E-04 3.30E-04 2.17E-08 8.03E+01 3.15E+07 4.63E-06 
EU155 5.41E+02 11.5% 10% 68 5.99E+06 1,12E-05 1.872-12 3.OOE-05 2.37E-14 1.60E-04 3.30E-04 1.19E-08 4.40E+01 3.15E+07 1.74E-06 
AM241 2.78E+02 11.5% 10% 68 5.99E+06 1.122E-05 1.87E-12 3.002-05 1.22E-14 1.60E-04 3.30E-04 1.84E-05 6.812E+04 3.15E+07 1.38E-03 
TE125M 1.93E+02 11.5% 10% 68 5.99E+06 1.122E-05 1.87E-12 3.002-05 8.48E-15 1.60E-04 3.30E-04 1.04E-08 3.85E+01 3.15E+07 5.43E-07 
PU240 1.50E+02 11.5% 10% 68 5.992+06 1.12E-05 1.87E-12 3.00E-05 6.58E-15 1.60E-04 3.30E-04 3.23E-04 1.20E+06 3.15E+07 1.311E-02 
SM151 9.76E+01 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.002-05 4.282-15 1.602-04 3.30E-04 3.262-09 1.212E+01 3.15E+07 8.592-08 
PU239 6.70E+01 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 2.94E-15 1.60E-04 3.30E-04 3.23E-04 1.20E+06 3.15E+07 5.842-03 

BA137M 3.172+04 11.5% 10% 68 5.99E+06 1.12E-05 1.872-12 3.00E-05 1.39E-12 1.602-04 3.30E-04 0.OOE+00 0.00E+00 3.152+07 0.OOE+00 
RH106 4.71E+03 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 2.07E-13 1.60E-04 3.30E-04 0.002+00 0.OOE+00 3.15E+07 0.002+00 

PR144M 3.48E+01 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.002-05 1.532-15 1.602-04 3.302-04 0.002+00 0.002+00 3.152+07 0.002+00 
AM243 1.362+01 11.5% 10% 68 5.99E+06 1.12E-05 1.872-12 3.002-05 5.97E-16 1.60E-04 3.30E-04 1.78E-05 6.59E+04 3.15E+07 6.532-05 
CM242 9.82E+00 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.002-05 4.312E-16 1.60E-04 3.30E-04 1.55E-05 5.74E+04 3.15E+07 4.11E-05 
CM243 9.792+00 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 4.29E-16 1.602-04 3.30E-04 1.94E-05 7.18E+04 3.152+07 5.13E-05 
NP239 1.36E+01 11.5% 10% 68 5.99E+06 1.122-05 1.87E-12 3.00E-05 5.972-16 1.60E-04 3.30E-04 2.36E-09 8.73E+00 3.15E+07 8.66E-09 
NP237 1.18E-01 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.000E-5 5.182-18 1.60E-04 3.302-04 1.61E-05 5.962+04 3.15E+07 5.132-07 
PU242 9.04E-01 11.5% 10% 68 5.99E+06 1.122-05 1.87E-12 3.00E-05 3.972-17 1.60E-04 3.302-04 3.07E-04 1.1424+06 3.15E+07 7.492-05 
AM242 2.71 E+00 11.5% 10% 68 5.99E+06 1.122-05 1.872-12 3.002-05 1.192-16 1.602-04 3.30E-04 5.20E-08 1.92E+02 3.152+07 3.802-08 

AM242M 2.722+00 11.5% 10% 68 5.99E+06 1.1212-05 1.872-12 3.002-05 1.19E-16 1.602-04 3.302-04 4.20E-06 1.55E+04 3.152+07 3.082-06 
I___I_ Total 4.072+00
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(

Inh-R Marrow

MPC-68 
Off-Normal Conditions

% Lo n., Rate Fraction Release Breathing 
Inventory available % remain MPC Vol at Upstream Released Release Rate X/Q Rate DCF DCF Occ Time CDE 

Nuclide (Ci/Assy) for release airborne No. Assy (cm3) (cm3/s) per sec Fraction (Ci/sec) (sec/m3) (m3/sec) (Sv/Bq) (mRem/uCi) (sec) (mRem) 
Gases 

H 3 1.24E+02 11.5% 100% 68 5.99E+06 1.12E-05 1.87E-12 0.30 5.43E-10 1.60E-04 3,30E-04 1.73E-11 6,40E-02 3.15E+07 5.78E-05 
1129 1.12E-02 11.5% 100% 68 5.99E+06 1.12E-05 1.87E-12 0.30 4.91E-14 1.60E-04 3.30E-04 1.40E-10 5.18E-01 3.15E÷07 4.23E-08 

KR 85 2.04E+03 11.5% 100% 68 5.99E+06 1.12E-05 1.87E-12 0.30 8.95E-09 1.60E-04 3.30E-04 0.OOE+00 0,002+00 3.15E+07 0.00E+00 
Crud 

Co-60 6.50E+01 100.0% 100% 68 5.99E+06 1.12E-05 1.87E-12 0.15 1.24E-09 1.60E-04 3.30E-04 1.72E-08 6.36E+01 3.15E+07 1.31E-01 
Volatiles 

SR 90 2.24E+04 11.5% 100% 68 5.99E+06 1.12E-05 1.87E-12 2.00E-04 6.55E-11 1,60E-04 3,30E-04 3,36E-07 1.24E+03 3.15E+07 1.35E-01 
RU106 4.71E+03 11.5% 100% 68 5.99E+06 1.12E-05 1.87E-12 2.00E-04 1.38E-11 1,60E-04 3,30E-04 1,37E-08 5.07E+01 3.15E+07 1.16E-03 
CS134 1.18E+04 11.5% 100% 68 5.99E+06 1.12E-05 1.87E-12 2,00E-04 3.45E-11 1.60E-04 3.30E-04 1.18E-08 4.37E+01 3.15E+07 2.51E-03 
CS137 3.35E+04 11.5% 100% 68 5.99E+06 1.12E-05 1.87E-12 2,00E-04 9.80E-11 1.60E-04 3,30E-04 8.30E-09 3.07E+01 3.15E+07 5.OOE-03 

Fines 
PU241 2.58E+04 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 1.13E-12 1.60E-04 3.30E-04 3.36E-06 1.24E+04 3.15E+07 2.34E-02 
Y90 2.24E+04 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 9.83E-13 1.60E-04 3.30E-04 2.79E-10 1.03E+00 3.15E+07 1.69E-06 

PM147 9.63E+03 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3,00E-05 4.22E-13 1,60E-04 3.30E-04 8.16E-09 3.02E+01 3.15E+07 2.12E-05 
CE144 2.48E+03 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 1.09E-13 1,60E-04 3.30E-04 2.67E-08 9.88E+01 3.15E+07 1.79E-05 
PR144 2.48E+03 11.5% 10% 68 5,99E+06 1.12E-05 1,87E-12 3.00E-05 1.09E-13 1.60E-04 3.30E-04 8.08E-14 2.99E-04 3.15E+07 5.41E-11 
EU154 1.74E+03 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 7.63E-14 1.60E-04 3.30E-04 1,06E-07 3.92E+02 3.15E+07 4.98E-05 
CM244 2,38E+03 11,5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3,00E-05 1,04E-13 1.60E-04 3.30E-04 9.38E-05 3.47E+05 3.15E+07 6.03E-02 
PU238 1.58E+03 11.5% 10% 68 5,99E+06 1.12E-05 1.87E-12 3.00E-05 6.93E-14 1.60E-04 3.30E-04 1.52E-04 5.62E+05 3.15E+07 6.48E-02 
SB125 7.91E+02 11.5% 10% 68 5.99E+06 1.12E-05 1,87E-12 3,00E-05 3.47E-14 1.60E-04 3.30E-04 6.49E-10 2.40E+00 3.15E+07 1,39E-07 
EU155 5.41E+02 11.5% 10% 68 5,99E+06 1.12E-05 1.87E-12 3,00E-05 2.37E-14 1.60E-04 3.30E-04 1.43E-08 5.29E+01 3.15E+07 2.09E-06 
AM241 2.78E+02 11.5% 10% 68 5,99E+06 1,12E-05 1.87E-12 3.00E-05 1.22E-14 1.60E-04 3.30E-04 1.74E-04 6.44E+05 3.15E+07 1.31E-02 

TE125M 1,93E+02 11.5% 10% 68 5.99E+06 1,12E-05 1.87E-12 3.00E-05 8.48E-15 1.60E-04 3.30E-04 3.01E-09 1.11E+01 3.15E+07 1.57E-07 
PU240 1.50E+02 11.5% 10% 68 5.99E+06 1,12E-05 1.87E-12 3.00E-05 6.58E-15 1.60E-04 3.30E-04 1.69E-04 6.25E+05 3,15E+07 6.84E-03 
SM151 9.76E+01 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 4.28E-15 1.60E-04 3.30E-04 1.10E-08 4.07E+01 3.15E+07 2.90E-07 
PU239 6.70E+01 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 2.94E-15 1.60E-04 3,30E-04 1.69E-04 6.25E+05 3.15E+07 3.06E-03 

BA137M 3.17E+04 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 1.39E-12 1.60E-04 3.30E-04 0.00E+00 0.00E+00 3.15E+07 0.00E+00 
RH106 4.71E+03 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 2.07E-13 1.60E-04 3.30E-04 0.00E+00 0.00E+00 3.15E+07 0.00E+00 

PR144M 3.48E+01 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 1.53E-15 1.60E-04 3.30E-04 0.00E+00 0,00E+00 3.15E+07 0.002+00 
AM243 1.36E+01 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 5.97E-16 1.60E-04 3.30E-04 1,73E-04 6.40E+05 3.15E+07 6.35E-04 
CM242 9.82E+00 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 4.31 E-1 6 1,60E-04 3,30E-04 3.90E-06 1.44E+04 3.15E+07 1.03E-05 
CM243 9.79E+00 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 4.29E-16 1.60E-04 3,30E-04 1.18E-04 4,37E+05 3.15E+07 3.12E-04 
NP239 1.36E+01 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 5.97E-16 1,60E-04 3.30E-04 2.08E-10 7.70E-01 3.15E+07 7.64E-10 
NP237 1.18E-01 11.5% 10% 68 5.99E+06 1.12E-05 1,87E-12 3.00E-05 5.18E-18 1.60E-04 3,30E-04 2.62E-04 9.69E+05 3.15E+07 8.35E-06 
PU242 9.04E-01 11.5% 10% 68 5,99E+06 1,12E-05 1,87E-12 3.00E-05 3.97E-17 1.60E-04 3,30E-04 1.61 E-04 5.96E+05 3.15E+07 3.93E-05 
AM242 2.71 E+00 11.5% 10% 68 5.99E+06 1.12E-05 1,87E-12 3.00E-05 1.19E-16 1.60E-04 3.30E-04 1.32E-08 4.88E+01 3.15E+07 9.66E-09 

AM242M 2.72E+00 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 1.19E-16 1.60E-04 3.30E-04 1.69E-04 6.25E+05 3.15E+07 1.24E-04 
I_ _ I_ I_ I_ _Total 4.48E-01]
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Inh-B Surface

MPC-68 
Off-Normal Conditions 

Committed Effective Dose Equivalent From Inhalation 

% Lo _,r Rate Fraction Release Breathing 
Inventory available % remain MPC Vol at Upstream Released Release Rate X/Q Rate DCF DCF Occ Time CDE 

Nuclide (Ci/Assy) for release airborne No. Assy (cm3) (cm3/s) per sec Fraction (Ci/sec) (sec/m3) (m3/sec) (Sv/Bq) (mRem/uCi) (see) (mRem) 
Gases 

H 3 1.24E+02 11.5% 100% 68 5.99E+06 1.12E-05 1.87E-12 0.30 5.43E-10 1.60E-04 3.30E-04 1.73E-11 6.40E-02 3.15E+07 5.78E-05 
1129 1.12E-02 11.5% 100% 68 5.99E+06 1.12E-05 1.87E-12 0.30 4.91E-14 1.60E-04 3.30E-04 1.38E-10 5.11E-01 3.15E+07 4.17E-08 

KR 85 2.04E+03 11.5% 100% 68 5.99E+06 1.12E-05 1.87E-12 0.30 8.95E-09 1.60E-04 3.30E-04 0.OOE+00 0.00E+00 3.15E+07 O.00E+00 
Crud 

Co-60 6.50E+01 100.0% 100% 68 5.99E+06 1.12E-05 1.87E-12 0.15 1.24E-09 1.60E-04 3.30E-04 1.35E-08 5.00E+01 3.15E+07 1.03E-01 
Volatiles I _I I~ ~~ ~ ~~~~~ . . .. .. . . . . . ---. - ---. -.. .. - .. . . . -- . . . . . . . i . . . . i . . . .4.. . . . . .  

RU106 4.71E+03 11.5% 100% 68 5.99E+06 1.12E-05 1.87E-12 2.00E-04 1.38E-11 1.60E-04 3.30E-04 1.37E-08 5.07E+01 3.15E+07 1.16E-03 
CS134 1.18E+04 11.5% 100% 68 5.99E+06 1.12E-05 1.87E-12 2.OOE-04 3.45E-11 1.60E-04 3.30E-04 1.10E-08 4.07E+01 3.15E+07 2.34E-03 
CS137 3.35E+04 11.5% 100% 68 5.99E+06 1.12E-05 1.87E-12 2.OOE-04 9.80E-11 1.60E-04 3.30E-04 7.94E-09 2.94E+01 3.15E+07 4.79E-03 

Fines 
PU241 2.58E+04 11,5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 1.13E-12 1.60E-04 3.30E-04 4.20E-05 1.55E+05 3.15E+07 2.93E-01 
Y90 2.24E+04 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 9.83E-13 1.60E-04 3.30E-04 2.78E-10 1.03E+00 3.15E+07 1.68E-06 

PM147 9.63E+03 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 4,22E-13 1.60E-04 3.30E-04 1.02E-07 3.77E+02 3.15E+07 2.65E-04 
CE144 2.48E+03 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 1.09E-13 1.60E-04 3.30E-04 4.54E-08 1.68E+02 3.15E+07 3.04E-05 
PR144 2.48E+03 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 1.09E-13 1.60E-04 3.30E-04 1.35E-13 5.OOE-04 3.15E+07 9.04E-11 
EU154 1.74E+03 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 7.63E-14 1.60E-04 3.30E-04 5.23E-07 1.94E+03 3.15E+07 2.46E-04 
CM244 2.38E+03 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 1.04E-13 1.60E-04 3.30E-04 1.17E-03 4.33E+06 3.15E+07 7.52E-01 
PU238 1.58E+03 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 6.93E-14 1.60E-04 3.30E-04 1.90E-03 7.03E+06 3.15E+07 8.10E-01 
SB125 7.91E+02 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 3.47E-14 1.60E-04 3.30E-04 2.73E-09 1.01E+01 3.15E+07 5.83E-07 
EU155 5.41E+02 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 2.37E-14 1.60E-04 3.30E-04 1.52E-07 5.62E+02 3.15E+07 2.22E-05 
AM241 2.78E+02 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 1.22E-14 1.60E-04 3.30E-04 2.17E-03 8.03E+06 3.15E+07 1.63E-01 

TE125M 1.93E+02 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 .8.48E-15 1.60E-04 3.30E-04 3.21E-08 1.19E+02 3.15E+07 1.68E-06 
PU240 1.50E+02 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3,00E-05 6.58E-15 1.60E-04 3.30E-04 2.11E-03 7.81E+06 3.15E+07 8.54E-02 
SM151 9.76E+01 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 4.28E-15 1.60E-04 3.30E-04 1.38E-07 5.11E+02 3.15E+07 3.64E-06 
PU239 6.70E+01 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 2.94E-15 1.60E-04 3.30E-04 2.11E-03 7.81E+06 3.15E+07 3.82E-02 

BA137M 3.17E+04 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 1.39E-12 1.60E-04 3.30E-04 0.00E+00 0.OOE+00 3.15E+07 0.00E+00 
RH106 4.71E+03 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 2.07E-13 1.60E-04 3.30E-04 0.OOE+00 0.OOE+00 3.15E+07 0.00E+00 

PR144M 3.48E+01 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 1.53E-15 1.60E-04 3.30E-04 0.00E+00 0.OOE+00 3.15E+07 0.OOE+00 
AM243 1.36E+01 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 5.97E-16 1.60E-04 3.30E-04 2.17E-03 8.03E+06 3.15E+07 7.97E-03 
CM242 9.82E+00 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 4.31E-16 1.60E-04 3.30E-04 4.87E-05 1.80E+05 3.15E+07 1.29E-04 
CM243 9.79E+00 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 4.29E-16 1.60E-04 3.30E-04 1.47E-03 5.44E+06 3.15E+07 3.88E-03 
NP239 1.36E+01 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 5.97E-16 1.60E-04 3.30E-04 2.03E-09 7.51E+00 3.15E+07 7.45E-09 
NP237 1.18E-01 11.5% 10% 68 5.99E+06 1. 12E-05 1.87E-12 3.00E-05 5.18E-18 1.60E-04 3.30E-04 3.27E-03 1.21E+07 3.15E+07 1.04E-04 
PU242 9.04E-01 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 3.97E-17 1.60E-04 3.30E-04 2.01E-03 7.44E+06 3.15E+07 4.90E-04 
AM242 2.71E+00 11.5% 10% 68 5.99E+06 1.12E-05 1,87E-12 3.OOE-05 1.19E-16 1.60E-04 3.30E-04 1.65E-07 6.11E+02 3.15E+07 1.21E-07 

AM242M 2.72E+00 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 1.19E-16 1.60E-04 3.30E-04 2.12E-03 7.84E+06 3.15E+07 1.56E-03 

I_ __ _ _Total 2.56E+00
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Inh-Thyroid

MPC-68 
Off-Normal Conditions 

Committed Effective Dose Equivalent From Inhalation 

% nof wr Rate Fraction Release Breathing 
Inventory available % remain MPC Vol at Upstream Released Release Rate X/Q Rate DCF DCF Occ Time CDE 

Nuclide (Ci/Assy) for release airborne No. Assy (cm3) (cm3/s) per sec Fraction (Ci/sec) (sec/m3) (m3/sec) (Sv/Bq) (mRem/uCi) (sec) (mRem) 
Gases 

H 3 1.24E+02 11,5% 100% 68 5.99E+06 1,12E-05 1,87E-12 0.30 5.43E-10 1.60E-04 3.30E-04 1.73E-11 6.40E-02 3,15E+07 5.78E-05 

1129 1.12E-02 11.5% 100% 68 5.99E+06 1.12E-05 1,87E-12 0.30 4.91E-14 1.60E-04 3,30E-04 1.56E-06 5.77E+03 3.15E+07 4.72E-04 
KR 85 2.04E+03 11.5% 100% 68 5.99E+06 1.12E-05 1.87E-12 0.30 8,95E-09 1.60E-04 3.30E-04 0.00E+00 0.00E+00 3.15E+07 0.00E+00 

Crud 
Co-60 6.50E+01 100.0% 100% 68 5.99E+06 1.12E-05 1,87E-12 0.15 1.24E-09 1.60E-04 3.30E-04 1.62E-08 5.99E+01 3.15E+07 1.24E-01 

Volatiles 

SR 90 2.24E+04 11.5% 100% 68 5.99E+06 1.12E-05 1,87E-12 2.00E-04 6.55E-11 1,60E-04 3.30E-04 2,64E-09 9,77E+00 3.15E+07 1.06E-03 
RU106 4.71E+03 11.5% 100% 68 5.99E+06 1.12E-05 1.87E-12 2.OOE-04 1.38E-11 1.60E-04 3.30E-04 1.37E-08 5.07E+01 3.15E+07 1.16E-03 
CS134 1.18E+04 11.5% 100% 68 5.992+06 1.12E-05 1.87E-12 2.00E-04 3.45E-11 1.60E-04 3.30E-04 1.11E-08 4.11EE+01 3.15E+07 2.36E-03 
CS137 3.35E+04 11.5% 100% 68 5.99E+06 1.12E-05 1.87E-12 2.00E-04 9.80E-11 1.60E-04 3.30E-04 7,93E-09 2,93E+01 3.15E÷07 4.78E-03 

Fines 
PU241 2.58E+04 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 1.13E-12 1.60E-04 3.30E-04 1,24E-11 4.59E-02 3.15E+07 8.64E-08 
Y90 2.24E+04 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 9.83E-13 1.60E-04 3.30E-04 9.52E-12 3.52E-02 3.15E+07 5.76E-08 

PM147 9.63E+03 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 4.22E-13 1.60E-04 3.30E-04 1.98E-14 7.33E-05 3.15E+07 5.15E-11 
CE144 2.48E+03 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 1.09E-13 1.60E-04 3.30E-04 1.88E-09 6.96E+00 3.15E+07 1.26E-06 
PR144 2.48E+03 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 1.09E-13 1.60E-04 3.30E-04 8.47E-15 3.13E-05 3.15E+07 5.67E-12 
EU154 1.74E+03 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 7.63E-14 1.60E-04 3.30E-04 7,14E-09 2.64E+01 3,15E+07 3.35E-06 
CM244 2.38E+03 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 1.04E-13 1.60E-04 3.30E-04 1.01E-09 3.74E+00 3.15E+07 6.49E-07 
PU238 1.58E+03 11.5% 10% 68 5.99E+06 1.122-05 1.87E-12 3.00E-05 6.93E-14 1.60E-04 3.30E-04 9.62E-10 3.56E+00 3.15E+07 4.10E-07 
SB125 7.91E+02 11.5% 10% 68 5.99E206 1.12E-05 1.87E-12 3,00E-05 3,47E-14 1.60E-04 3.30E-04 3.24E-10 1.20E+00 3.15E+07 6.92E-08 
EU155 5.41E+02 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 2.37E-14 1.60E-04 3.30E-04 2.40E-10 8.88E-01 3.15E+07 3.50E-08 
AM241 2.78E+02 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 1.22E-14 1.60E-04 3.30E-04 1.60E-09 5.92E+00 3.15E+07 1.20E-07 

TE125M 1.93E+02 11.5% 10% 68 5.99E+06 1.12E-05 1,87E-12 3,00E-05 8.48E-15 1,60E-04 3.30E-04 9.93E-11 3,672-01 3,15E+07 5.18E-09 
PU240 1.50E+02 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 6.58E-15 1.60E-04 3.30E-04 9.05E-10 3.35E+00 3.15E+07 3.66E-08 
SM151 9.76E+01 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 4,28E-15 1.60E-04 3.30E-04 1.32E-14 4.88E-05 3.15E+07 3.48E-13 
PU239 6.70E+01 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 2.94E-15 1.60E-04 3.30E-04 9.03E-10 3.34E+00 3,15E+07 1.63E-08 

BA137M 3.17E+04 11.5% 10% 68 5,99E+06 1,12E-05 1.87E-12 3.00E-05 1,39E-12 1.60E-04 3.30E-04 0.00E+00 0,00E+00 3.15E+07 0.00E+00 
RH106 4.71E+03 11.5% 10% 68 5,99E+06 1.12E-05 1.87E-12 3.00E-05 2.07E-13 1.60E-04 3.30E-04 0.00E+00 0.00E+00 3,15E+07 0.00E+00 

PR144M 3.48E+01 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 1.53E-15 1.60E-04 3.30E-04 0.00E+00 0.002+00 3,15E+07 0.002+00 

AM243 1.36E+01 11.5% 10% 68 5.99E+06 1.12E-05 1,87E-12 3.00E-05 5,97E-16 1.60E-04 3.30E-04 8.29E-09 3.07E+01 3.15E+07 3.04E-08 
CM242 9.82E+00 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3,00E-05 4,31E-16 1.60E-04 3,30E-04 9.41E-10 3.48E+00 3.15E+07 2,49E-09 
CM243 9.79E+00 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 4.29E-16 1.60E-04 3.30E-04 3.83E-09 1.42E+01 3.15E+07 1.01 E-08 
NP239 1.36E+01 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 5.97E-16 1.60E-04 3.30E-04 7.62E-12 2.82E-02 3.15E+07 2.80E-11 
NP237 1,18E-01 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 5.18E-18 1,60E-04 3.30E-04 1.34E-08 4.96E+01 3.15E+07 4.27E-10 
PU242 9.04E-01 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 3.97E-17 1.60E-04 3.30E-04 8.79E-10 3.25E+00 3.15E+07 2.14E-10 

AM242 2.71E+00 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 1.19E-16 1.60E-04 3.30E-04 2.52E-12 9.32E-03 3.15E+07 1.84E-12 
AM242M 2.72E+00 11.5% 10% 68 5.99E+06 1,122-05 1.87E-12 3.00E-05 1.19E-16 1.60E-04 3.30E-04 5.64E-10 2.09E+00 3.15E+07 4.14E-10 

Total 1.33E-01

HI-STORM FSAR 
Report HI-2002444 P Proposed Revision 1 B
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Inh-Effective

MPC-68 
Off-Normal Conditions 

Committed Effective Dose Equivalent From Inhalation

% off no. Rate Fraction Release Breathing 
Inventory available % remain MPC Vol at Upstream Released Release Rate X/Q Rate DCF DCF Occ Time CEDE 

Nuclide (Ci/Assy) for release airborne No. Assy (cm3) (cm3/s) per sec Fraction (Ci/sec) (sec/m3) (m3/sec) (Sv/Bq) (mRem/uCi) (sec) (mRem) 
Gases 

H 3 1.24E+02 11.5% 100% 68 5.99E+06 1.12E-05 1.87E-12 0.30 5.43E-10 1.60E-04 3.30E-04 1.73E-11 6.40E-02 3.15E+07 5.78E-05 
1129 1.12E-02 11.5% 100% 68 5.99E+06 1.12E-05 1.87E-12 0.30 4.91E-14 1.60E-04 3.30E-04 4.69E-08 1.74E+02 3.15E+07 1.42E-05 

KR 85 2.04E+03 11.5% 100% 68 5.99E+06 1.12E-05 1.87E-12 0.30 8,95E-09 1.60E-04 3.30E-04 0.00E+00 0.00E+00 3.15E+07 0.00E+00 
Crud 

Co-60 6.50E+01 100.0% 100% 68 5.99E+06 1.12E-05 1.87E-12 0.15 1.24E-09 1.60E-04 3.30E-04 5.91E-08 2.19E+02 3.15E+07 4.51E-01 
Volatiles I 

.0000l. OA 1 0f.=1E-07lA I - - .30E+03 .1.,- , -

RU106 4.71E+03 11.5% 100% 68 5.99E+06 1.12E-05 1.87E-12 2.00E-04 1.38E-11 1.60E-04 3.30E-04 1.29E-07 4.77E+02 3.15E+07 1.09E-02 
CS134 1.182+04 11.5% 100% 68 5.99E+06 1.12E-05 1.87E-12 2.00E-04 3.45E-11 1.60E-04 3.30E-04 1.252-08 4.63E+01 3.152+07 2.65E-03 

CS137 3.35E+04 11.5% 100% 68 5.99E+06 1.12E-05 1.87E-12 2.00E-04 9.80E-11 1.60E-04 3.30E-04 8.63E-09 3.19E+01 3.15E+07 5.20E-03 
Fines 

PU241 2.58E+04 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.002-05 1.13E-12 1.60E-04 3.30E-04 2.23E-06 8.25E+03 3.15E+07 1.55E-02 
Y90 2.24E+04 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.002-05 9.83E-13 1.60E-04 3.30E-04 2.28E-09 8.44E+00 3.15E+07 1.38E-05 

PM147 9.63E+03 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 4.22E-13 1.60E-04 3.30E-04 1.06E-08 3.92E+01 3.15E+07 2.76E-05 
CE144 2.48E+03 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 1.09E-13 1.60E-04 3.30E-04 1.01E-07 3.74E+02 3.15E+07 6.76E-05 
PR144 2.48E+03 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 1.09E-13 1.60E-04 3.30E-04 1.17E-11 4.33E-02 3.15E+07 7.83E-09 
EU154 1.74E+03 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 7.63E-14 1.60E-04 3.30E-04 7.73E-08 2.86E+02 3.15E+07 3.63E-05 
CM244 2.38E+03 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 1.04E-13 1.60E-04 3.30E-04 6.70E-05 2.48E+05 3.15E+07 4.30E-02 
PU238 1.58E+03 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 6.93E-14 1.60E-04 3.30E-04 1.06E-04 3.92E+05 3.15E+07 4.52E-02 
SB125 7.91E+02 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 3.472-14 1.60E-04 3.30E-04 3.30E-09 1.22E+01 3.15E+07 7.05E-07 
EU155 5.41E+02 11.5% 10% 68 5,99E+06 1.12E-05 1.87E-12 3.OOE-05 2.37E-14 1.60E-04 3.30E-04 1.122E-08 4.14E+01 3.15E+07 1.64E-06 
AM241 2.78E+02 11,5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 1.22E-14 1.60E-04 3.302-04 1.20E-04 4.44E+05 3.15E+07 9.01 E-03 

T21125M 1.93E+02 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 8.48E-15 1.60E-04 3.30E-04 1.97E-09 7.29E+00 3.15E+07 1.032-07 
PU240 1.50E+02 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 6.58E-15 1.60E-04 3.30E-04 1.16E-04 4.29E+05 3.15E+07 4.70E-03 
SM151 9.76E+01 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 4.28E-15 1.60E-04 3.30E-04 8.10E-09 3.00E+01 3.15E+07 2.13E-07 
PU239 6.70E+01 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 2.94E-15 1.60E-04 3.30E-04 1.16E-04 4.29E+05 3.15E+07 2.10E-03 

BA137M 3.17E+04 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3,00E-05 1.39E-12 1.60E-04 3.30E-04 0.OOE+00 0.00E+00 3.15E+07 0.00E+00 
RH106 4.71E+03 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 2.07E-13 1.60E-04 3.30E-04 0.00E+00 0.002+00 3.15E+07 0.002+00 

PR144M 3.48E+01 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 1.53E-15 1.60E-04 3.30E-04 0.00E+00 0.001+00 3.152+07 0.OOE+00 
AM243 1.36E+01 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 5.97E-16 1.60E-04 3.30E-04 1.19E-04 4.40E+05 3.15E+07 4.37E-04 
CM242 9.82E+00 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 4.31 E-16 1.60E-04 3.30E-04 4.67E-06 1.73E+04 3.15E+07 1.24E-05 
CM243 9.79E+00 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 4.29E-16 1.60E-04 3.30E-04 8.30E-05 3.07E+05 3.15E+07 2.19E-04 
NP239 1.36E+01 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 5.97E-16 1.60E-04 3.30E-04 6.78E-10 2.51E+00 3.15E+07 2.49E-09 
NP237 1.18E-01 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 5.18E-18 1.60E-04 3.30E-04 1.46E-04 5.40E+05 3.15E+07 4.65E-06 
PU242 9.04E-01 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 3.97E-17 1.60E-04 3.30E-04 1.11E-04 4.11E+05 3.15E+07 2.71E-05 
AM242 2.71E+00 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 1.19E-16 1.60E-04 3.30E-04 1.58E-08 5.85E+01 3.15E+07 1.16E=-08 

AM242M 2.72E+00 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 1.19E-16 1.60E-04 3.30E-04 1.15E-04 4.26E+05 3.15E+07 8.44E-05 

I_ I_ Total 7.32E-01
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(
Inh-Gonad

MPC-68 
Accident Conditions

Committed Dose Eouivalent From Inhalation

L... Rate at Fraction Release Breathing 
Inventory % remain MPC Vol Upstream Released Release Rate XIQ Rate DCF DCF Occ Time CDE 

Nuclide (Ci/Assy) airborne No. Assy (cm3) (cm3/s) per sec Fraction (Ci/sec) (sec/m3) (m3/sec) (Sv/Bq) (mRem/uCi) (sec) (mRem) 
Gases 

H 3 1,24E+02 100% 68 5,99E+06 1.95E-05 3.26E-12 0.30 8.23E-09 8.00E-03 3,30E-04 1.73E-11 6.40E-02 2.59E+06 3.60E-03 
1129 1.12E-02 100% 68 5.99E+06 1.95E-05 3.26E-12 0,30 7,45E-13 8,00E-03 3.30E-04 8.69E-11 3.22E-01 2.59E+06 1.64E-06 

KR 85 2.04E+03 100% 68 5.99E+06 1.95E-05 3.26E-12 0.30 1,36E-07 8.OOE-03 3.30E-04 0.00E+00 0.OOE+00 2.59E+06 0.00E+00 
Crud 

Co-60 6.50E+01 100% 68 5.99E+06 1.95E-05 3.26E-12 1.00 1,44E-08 8.OOE-03 3.30E-04 4.76E-09 1.76E+01 2.59E+06 1.74E+00 
Volatiles 

SR 90 2.24E+04 100% 68 5.99E+06 1.95E-05 3.26E-12 2.00E-04 9.93E-10 8.00E-03 3.30E-04 2.64E-09 9.77E+00 2.59E+06 6,63E-02 
RU106 4,71 E+03 100% 68 5,99E+06 1,95E-05 3.26E-12 2.002-04 2.09E-10 8.00E-03 3.30E-04 1.38E-08 5.11 E+01 2.59E+06 7.29E-02 
CS134 1.18E+04 100% 68 5.99E+06 1.95E-05 3.26E-12 2.00E-04 5.23E-10 8.00E-03 3,30E-04 1.30E-08 4.81E+01 2.59E+06 1.72E-01 
CS137 3,35E+04 100% 68 5.99E206 1.95E-05 3.26E-12 2.00E-04 1.49E-09 8.00E-03 3.30E-04 8.76E-09 3.24E+01 2.59E+06 3.29E-01 

Fines 
PU241 2.58E+04 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 1.72E-11 8.00E-03 3.30E-04 6.82E-07 2.52E+03 2.59E+06 2.96E-01 
Y 90 2.24E+04 10% 68 5,99E+06 1.95E-05 3.26E-12 3.OOE-05 1.49E-11 8.OOE-03 3,30E-04 9.52E-12 3,52E-02 2.59E+06 3.59E-06 

PM147 9.63E+03 10% 68 5.99E+06 1.95E-05 3.26E-12 3.OOE-05 6.41E-12 8.OOE-03 3.302-04 1.88E-14 6.96E-05 2.59E+06 3.05E-09 
CE144 2.48E+03 10% 68 5.99E+06 1.95E-05 3.26E-12 3.OOE-05 1.65E-12 8.00E-03 3.30E-04 1.93E-09 7.14E+00 2.59E+06 8.05E-05 
PR144 2.48E+03 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 1.65E-12 8.00E-03 3.30E-04 2.41E-15 8.92E-06 2.59E+06 1.01E-10 
EU154 1,74E+03 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 1.16E-12 8.00E-03 3.30E-04 1.17E-08 4.33E+01 2.59E+06 3.43E-04 
CM244 2.38E+03 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 1.58E-12 8.00E-03 3.30E-04 1.59E-05 5.88E+04 2.59E+06 6.37E-01 
PU238 1,58E+03 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 1.05E-12 8.00E-03 3.30E-04 2.80E-05 1.04E+05 2.59E+06 7.44E-01 
SB125 7.91 E+02 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 5.26E-13 8.00E-03 3.30E-04 3.60E-10 1.33E+00 2.59E+06 4.79E-06 
EU155 5.41 E+02 10% 68 5.99E+06 1.95E-05 3.26E-12 3.OOE-05 3.60E-13 8.00E-03 3.30E-04 3.56E-10 1.32E+00 2.59E+06 3.24E-06 
AM241 2.78E+02 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 1.85E-13 8.00E-03 3.30E-04 3.25E-05 1.20E+05 2.59E+06 1.52E-01 

TE125M 1.93E+02 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 1.29E-13 8.00E-03 3.30E-04 1.24E-10 4.59E-01 2.59E+06 4.04E-07 
PU240 1.50E+02 10% 68 5.99E+06 1.95E-05 3.26E-12 3.OOE-05 9.98E-14 8.00E-03 3.30E-04 3.18E-05 1.18E+05 2.59E+06 8.03E-02 
SM151 9.76E+01 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 6.49E-14 8.00E-03 3.30E-04 4.03E-14 1.49E-04 2.59E+06 6.62E-11 
PU239 6.70E+01 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 4.46E-14 8.00E-03 3.30E-04 3.18E-05 1.18E+05 2.59E+06 3.59E-02 

BA1 37M 3.17E+04 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 2.11 E-11 8.00E-03 3.30E-04 0.00E+00 0.00E+00 2.59E+06 O.OOE+00 
RH106 4.71E+03 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 3.13E-12 8.00E-03 3.30E-04 0.00E+00 0.00E+00 2.59E+06 O.OOE+00 

PR1 44M 3.48E+01 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 2.31 E-14 8.00E-03 3.302-04 0.00E+00 0.OOE+00 2.59E+06 O.00E+00 
AM243 1.36E+01 10% 68 5.99E+06 1.95E-05 3.26E-12 3,00E-05 9.05E-15 8,00E-03 3.30E-04 3.26E-05 1.21E+05 2.59E+06 7.46E-03 
CM242 9.82E+00 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 6.53E-15 8.00E-03 3.30E-04 5.70E-07 2.11E+03 2.59E+06 9.42E-05 
CM243 9.79E+00 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 6.51E-15 8.00E-03 3.30E-04 2.07E-05 7.66E+04 2.59E+06 3.41 E-03 
NP239 1,36E+01 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 9.05E-15 8.00E-03 3.30E-04 7.45E-11 2.76E-01 2.59E+06 1.70E-08 
NP237 1.18E-01 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 7.85E-17 8.00E-03 3.30E-04 2.96E-05 1.10E+05 2.59E+06 5.88E-05 
PU242 9.04E-01 10% 68 5,99E+06 1.95E-05 3.26E-12 3.00E-05 6.01E-16 8.00E-03 3.30E-04 3.02E-05 1.12E+05 2.59E+06 4.59E-04 
AM242 2.71E+00 10% 68 5.99E+06 1,95E-05 3.26E-12 3.00E-05 1.80E-15 8.00E-03 3.30E-04 1.94E-09 7.18E+00 2.59E+06 8.85E-08 

AM242M 2.72E+00 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 1.81E-15 8.00E-03 3.30E-04 3.21E-05 1,19E+05 2.59E+06 1.47E-03 
Total 4.34E+00

HI-STORM FSAR 
Report HI-2002444 Proposed Revision 1BPage 7,A - 61



Inh-breast

MPC-68 
Accident Conditions

L... Rate at Fraction Release Breathing 
Inventory % remain MPC Vol Upstream Released Release Rate X/Q Rate DCF DCF Occ Time CDE 

Nuclide (Ci/Assy) airborne No. Assy (cm3) (cm3/s) per sec Fraction (Ci/sec) (sec/m3) (m3/sec) (Sv/Bq) (mRem/uCi) (sec) (mRem) 
Gases 

H 3 1.24E+02 100% 68 5.99E+06 1.95E-05 3.26E-12 0.30 8.23E-09 8.00E-03 3.30E-04 1.73E-11 6,40E-02 2.59E+06 3.60E-03 
1129 1.12E-02 100% 68 5.99E+06 1,95E-05 3.26E-12 0.30 7.45E-13 8.00E-03 3.30E-04 2.09E-10 7.73E-01 2.59E+06 3.94E-06 

KR 85 2.04E+03 100% 68 5.99+±06 1.95E-05 3.26E-12 0.30 1.36E-07 8.00E-03 3.30E-04 0.00E+00 0.00E+00 2.59E+06 0.OOE+00 
Crud 

Co-60 6.50E+01 100% 68 5.99E+06 1.95E-05 3.26E-12 1.00 1.44E-08 8.00E-03 3.30E-04 1.84E-08 6.81E+01 2.59E+06 6.71E+00 
Volatiles 

SR 90 2.24E±04 1010% 68 5,99E+06 1.95E-05 3.26E-12 2.00E-04 9.931u-0 8.002-03 3.30E-04 2.64E-09 9.77E+00 2.59E+06 6.63E-02 
RU106 4.71E+03 100% 68 5.99E+06 1.95E-05 3.26E-12 2.00E-04 2.09E-10 8.00E-03 3.30E-04 1.37E-08 5.07E+01 2.59E+06 7.24E-02 
CS134 1.18E+04 100% 68 5.99E+06 1.95E-05 3.26E-12 2.002-04 5.232-10 8.00E-03 3.30E-04 1.08E-08 4.0OE+01 2.59E+06 1.43E-01 
CS137 3.35E+04 100% 68 5.99E+06 1.95E-05 3.26E-12 2.002-04 1.492-09 8.002-03 3.30E-04 7.84E-09 2.90E+01 2.59E+06 2.95E-01 

Fines 
PU241 2,58E+04 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 1.72E-11 8.00E-03 3.30E-04 3.06E-11 1.13E-01 2.59E+06 1.33E-05 
Y 90 2.24E+04 10% 68 5.99E+06 1.95E-05 3.26E-12 3.0012-05 1.49E-11 8.00E-03 3.30E-04 9.52E-12 3.522-02 2.59E+06 3.592-06 

PM147 9.63E+03 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 6.41E-12 8.002-03 3.302-04 3.602-14 1.332-04 2.59E+06 5.83E-09 
CE144 2.48E+03 10% 68 5.99E+06 1.952-05 3.26E-12 3.00E-05 1.65E-12 8.002-03 3.30E-04 1.97E-09 7.29E+00 2.59E+06 8.22E-05 
PR144 2.482+03 10% 68 5.99E+06 1.952-05 3.26E-12 3.00E-05 1.652-12 8.002-03 3.30E-04 1.052-14 3.892-05 2.59E+06 4.382-10 
EU154 1.742+03 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 1.16E-12 8.00E-03 3.30E-04 1.552-08 5.74E+01 2.59E+06 4.542-04 
CM244 2.38E+03 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 1.58E-12 8.00E-03 3.30E-04 1.04E-09 3.85E+00 2.59E+06 4.17E-05 
PU238 1.58E+03 10% 68 5.99E+06 1.952-05 3.26E-12 3.002-05 1.05E-12 8.002-03 3.30E-04 1.00E-09 3.70E+00 2,59E+06 2.66E-05 
SB125 7.912E+02 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 5.26E-13 8.002-03 3.30E-04 4.16E-10 1.54E+00 2.59E+06 5.54E-06 
EU155 5.41 E+02 10% 68 5.992+06 1.95E-05 3.26E-12 3.00E-05 3.60E-13 8.002-03 3.30E-04 6.142-10 2.272+00 2.59E+06 5.592E-06 
AM241 2.78E+02 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 1.852-13 8.00E-03 3.30E-04 2.67E-09 9.88E+00 2.59E+06 1.252-05 

TE125M 1.93E+02 10% 68 5.99E+06 1.95E-05 3.26E-12 3.002-05 1.29E-13 8.00E-03 3.30E-04 1.07E-10 3.96E-01 2.59E+06 3.482-07 
PU240 1.50E+02 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 9.98E-14 8.00E-03 3.30E-04 9.512E-10 3.52E+00 2.59E+06 2.402-06 
SM151 9.76E+01 10% 68 5,99E+06 1.95E-05 3.26E-12 3.00E-05 6.49E-14 8.00E-03 3.30E-04 1.49E-13 5.512E-04 2.59E+06 2.45E-10 
PU239 6.70E+01 10% 68 5.99E+06 1,95E-05 3.26E-12 3.00E-05 4.46E-14 8.002-03 3.30E-04 9.22E-10 3.412E+00 2.59E+06 1.04E-06 

BA137M 3.17E+04 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 2.11E-11 8.002-03 3.30E-04 0.00E+00 0.002+00 2.59E+06 0.00E+00 
RH106 4.71E+03 10% 68 5.99E+06 1,95E-05 3.26E-12 3.00E-05 3.13E-12 8.002-03 3.30E-04 0.00E+00 0.00E+00 2.59E+06 0.00E+00 

PR144M 3.482+01 10% 68 5.99E+06 1.952-05 3,26E-12 3.00E-05 2.31E-14 8.002-03 3.302-04 0.002+00 0.00E+00 2.59E+06 0.00E+00 
AM243 1.36E+01 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 9.052-15 8.00E-03 3.30E-04 1.522-08 5.62E+01 2.59E+06 3.48E-06 
CM242 9.82E+00 10% 68 5.99E+06 1.95E-05 3.262-12 3.00E-05 6.53E-15 8.002-03 3.30E-04 9.44E-10 3.49E+00 2.59E+06 1.56E-07 
CM243 9.79E+00 10% 68 5.99E+06 1.95E-05 3,262-12 3.002-05 6.51 E-15 8.00E-03 3.30E-04 6.29E-09 2.33E+01 2.59E+06 1.04E-06 
NP239 1.36E+01 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 9.05E-15 8.00E-03 3.30E-04 1.63E-11 6.03E-02 2.59E+06 3.73E-09 
NP237 1.18E-01 10% 68 5.99E+06 1.95E-05 3.262-12 3.002-05 7.85E-17 8.002-03 3.302-04 1.69E-08 6.25E+01 2.59E+06 3.36E-08 
PU242 9.042-01 10% 68 5.99E+06 1.95E-05 3.262-12 3.00E-05 6.01E-16 8.00E-03 3.302-04 9.45E-10 3.50E+00 2.592+06 1.44E-08 
AM242 2.71E+00 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 1.80E-15 8.00E-03 3.30E-04 2.942-12 1.092-02 2.59E+06 1.34E-10 

AM242M 2.72E+00 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 1.81E-15 8.002-03 3.302-04 1.382-09 5.112E+00 2.59E+06 6.32E-08 
I_ I I I Total 7.29E+00

HI-STORM FSAR 
Report H1. 0002444 Proposed P"'ision 1BPage 7 A, - 62



Inh-Lung

MPC-68 
Accident Conditions 

Committed Dose Equivalent From Inhalation 
La.c Rate at Fraction Release Breathing 

Inventory % remain MPC Vol Upstream Released Release Rate X/Q Rate DCF DCF Occ Time CDE 
Nuclide (Ci/Assy) airborne No. Assy (cm3) (cm3/s) per sec Fraction (Ci/sec) (sec/m3) (m3/sec) (Sv/Bq) (mRem/uCi) (sec) (mRem) 

Gases 

H 3 1.24E+02 100% 68 5.99E+06 1.95E-05 3.26E-12 0.30 8.23E-09 8.00E-03 3.30E-04 1.73E-11 6.40E-02 2.59E+06 3.60E-03 

1129 1.12E-02 100% 68 5.99E+06 1.95E-05 3.26E-12 0.30 7.45E-13 8.00E-03 3.30E-04 3.14E-10 1.16E+00 2.59E+06 5.92E-06 

KR 85 2.04E+03 100% 68 5.99E+06 1.95E-05 3.26E-12 0.30 1.36E-07 8,00E-03 3.30E-04 O.00E+00 0.00E+00 2.59E+06 0.00E+00 
Crud 

Co-60 6.50E+01 100% 68 5,99E+06 1.95E-05 3.26E-12 1.00 1.44E-08 8.00E-03 3.30E-04 3.45E-07 1.28E+03 2,59E+06 1.26E+02 
Volatiles 

SR 90 2.24E+04 100% 68 5.99E+06 1.95E-05 3.26E-12 2.00E-04 9.93E-10 8.OOE-03 3.30E-04 2.86E-06 1.06E+04 2.59E+06 7.19E+01 
RU106 4.71E+03 100% 68 5.99E+06 1.95E-05 3.26E-12 2.OOE-04 2.09E-10 8,00E-03 3.30E-04 1.04E-06 3.85E+03 2.59E+06 5.50E+00 

CS134 1.18E+04 100% 68 5.99E+06 1.95E-05 3.26E-12 2.OOE-04 5.23E-10 8.OOE-03 3.30E-04 1.18E-08 4.37E+01 2.59E+06 1,56E-01 

CS137 3.35E+04 100% 68 5.99E+06 1.95E-05 3.26E-12 2,00E-04 1,49E-09 8.OOE-03 3.30E-04 8.82E-09 3.26E+01 2.59E+06 3.31E-01 
Fines 

PU241 2.58E+04 10% 68 5.99E+06 1.95E-05 3,26E-12 3.OOE-05 1.72E-11 8.OOE-03 3.30E-04 3.18E-06 1.18E+04 2.59E+06 1.38E-+00 
Y90 2.24E+04 10% 68 5.99E+06 1.95E-05 3.26E-12 3.OOE-05 1.49E-11 8.00E-03 3.30E-04 9.31E-09 3.44E+01 2.59E+06 3.51E-03 

PM147 9,63E+03 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 6.41 E-12 8.OOE-03 3.30E-04 7.74E-08 2.86E+02 2.59E+06 1.25E-02 

CE144 2.48E+03 10% 68 5.99E+06 1.95E-05 3.26E-12 3.OOE-05 1.65E-12 8.00E-03 3.30E-04 7.91 E-07 2.93E+03 2.59E+06 3.30E-02 
PR144 2.48E+03 10% 68 5.99E+06 1.95E-05 3.26E-12 3.OOE-05 1.65E-12 8.00E-03 3.30E-04 9.40E-11 3.48E-01 2.59E+06 3.92E-06 

EU154 1.74E+03 10% 68 5.99E+06 1.95E-05 3.26E-12 3.OOE-05 1.16E-12 8.OOE-03 3.30E-04 7.92E-08 2.93Et02 2.59E+06 2.32E-03 

CM244 2.38E+03 10% 68 5.99E+06 1.95E-05 3.26E-12 3.OOE-05 1.58E-12 8.OOE-03 3,30E-04 1.93E-05 7.14E+04 2.59E+06 7.73E-01 
PU238 1.58E+03 10% 68 5.99E+06 1.95E-05 3.26E-12 3.OOE-05 1.05E-12 8.OOE-03 3.30E-04 3.20E-04 1.18E+06 2.59E+06 8.51E+00 

SB125 7.91 E+02 10% 68 5.99E+06 1.95E-05 3.26E-12 3.OOE-05 5.26E-13 8.OOE-03 3.30E-04 2.17E-08 8.03E+01 2.59E+06 2.89E-04 

EU155 5.41E+02 10% 68 5.99E+06 1.95E-05 3.26E-12 3.OOE-05 3.60E-13 8.OOE-03 3.30E-04 1.19E-08 4.40E+01 2.59E+06 1.08E-04 

AM241 2.78E+02 10% 68 5.99E+06 1,95E-05 3.26E-12 3.OOE-05 1.85E-13 8.OOE-03 3.30E-04 1.84E-05 6.81E+04 2.59E+06 8.61E-02 
TE125M 1.93E+02 10% 68 5.99E+06 1.95E-05 3.26E-12 3.OOE-05 1.29E-13 8.OOE-03 3.30E-04 1.04E-08 3.85E+01 2.59E+06 3.38E-05 

PU240 1,50E+02 10% 68 5.99E+06 1.95E-05 3.26E-12 3,OOE-05 9.98E-14 8.00E-03 3.30E-04 3.23E-04 1.20E+06 2.59E+06 8.15E-01 

SM151 9.76E+01 10% 68 5.99E+06 1.95E-05 3.26E-12 3.OOE-05 6.49E-14 8.OOE-03 3,30E-04 3,26E-09 1.21E+01 2.59E+06 5.35E-06 
PU239 6.70E+01 10% 68 5.99E+06 1.95E-05 3.26E-12 3.OOE-05 4.46E-14 8.OOE-03 3.30E-04 3.23E-04 1.20E+06 2.59E+06 3.64E-01 

BA137M 3.17E+04 10% 68 5.99E+06 1.95E-05 3,26E-12 3.OOE-05 2.111E-11 8.00E-03 3.30E-04 0.OOE+00 O.OOE+00 2.59E+06 O.OOE+00 
RH106 4.71E+03 10% 68 5.99E+06 1.95E-05 3.26E-12 3.OOE-05 3.13E-12 8.OOE-03 3.30E-04 0.OOE+00 0.OOE+00 2.59E+06 0.OOE+00 

PR144M 3.48E+01 10% 68 5.99E+06 1.95E-05 3.26E-12 3,OOE-05 2.31 E-14 8.OOE-03 3.30E-04 0.OOE+00 0.OOE+00 2.59E+06 O.OOE+00 
AM243 1.36E+01 10% 68 5,99E+06 1.95E-05 3.26E-12 3,OOE-05 9.05E-15 8.00E-03 3.30E-04 1.78E-05 6.59E+04 2.59E+06 4.07E-03 

CM242 9.82E+00 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 6.53E-15 8.00E-03 3.30E-04 1.55E-05 5.74E+04 2.59E+06 2.56E-03 
CM243 9.79E+00 10% 68 5.99E+06 1.95E-05 3.26E-12 3.OOE-05 6.51E-15 8,00E-03 3.30E-04 1.94E-05 7.18E+04 2.59E+06 3.20E-03 

NP239 1.36E+01 10% 68 5.99E+06 1.95E-05 3.26E-12 3,OOE-05 9.05E-15 8.OOE-03 3.30E-04 2.36E-09 8.73E+00 2.59E+06 5.40E-07 

NP237 1.18E-01 10% 68 5.99E+06 1.95E-05 3,26E-12 3.OOE-05 7.85E-17 8.OOE-03 3.30E-04 1.61E-05 5.96E+04 2.59E+06 3.20E-05 

PU242 9,04E-01 10% 68 5.99E+06 1.95E-05 3.26E-12 3.OOE-05 6.01E-16 8.OOE-03 3.30E-04 3,07E-04 1.14E+06 2.59E+06 4.67E-03 

AM242 2,71 E+00 10% 68 5.99E+06 1.95E-05 3.26E-12 3.OOE-05 1.80E-15 8.OOE-03 3.30E-04 5.20E-08 1.92E+02 2.59E+06 2.37E-06 

AM242M 2.72E+00 10% 68 5.99E+06 1,95E-05 3,26E-12 3,OOE-05 1.81E-15 8.OOE-03 3.30E-04 4.20E-06 1.55E+04 2.59E+06 1.92E-04 
STotal 2.16E+02

HI-STORM FSAR 
Report HI-2002444 Proposed Revision 1 BPage 7.A - 63



Inh-R Marrow

MPC-68 
Accident Conditions 

Committed Dose Equivalent From Inhalation 
L~0 Rate at Fraction Release Breathing 

Inventory % remain MPC Vol Upstream Released Release Rate X/Q Rate DCF DCF Occ Time CDE 
Nuclide (Ci/Assy) airborne No. Assy (cm3) (cm3/s) per sec Fraction (Ci/sec) (sec/m3) (m3/sec) (Sv/Bq) (mRem/uCi) (sec) (mRem) 

Gases 
H 3 1.24E+02 100% 68 5.99E+06 1.95E-05 3.26E-12 0.30 8,23E-09 8.00E-03 3.30E-04 1.73E-11 6.40E-02 2.59E+06 3.60E-03 
1129 1.12E-02 100% 68 5.99E+06 1.95E-05 3.26E-12 0.30 7.45E-13 8.OOE-03 3.30E-04 1.40E-10 5.18E-01 2.59E+06 2.64E-06 

KR 85 2.04E+03 100% 68 5.99E+06 1.95E-05 3.26E-12 0.30 1.36E-07 8.00E-03 3.30E-04 0.OOE+00 0.OOE+00 2.59E+06 0.OOE+O0 
Crud 

Co-60 6.50E+01 100% 68 5.99E+06 1.95E-05 3,26E-12 1.00 1.44E-08 8.OOE-03 3.30E-04 1.72E-08 6.36E+01 2.59E+06 6.27E+00 
Volatiles 

SR 90 2,24E+04 100% 68 5.99E+06 1.95E-05 3.26E-12 9. 9 03E I C-n1 S. C- 0- E 0- q 3E 3-7 .2'5AE50, r.I . 2.59E+06 6E44E+00 
. - 1. . .1 1 "Tuo .vwo Do -u I.vot=--O J.;'- 1z Z.--U4 Z.UVL-1U 8.00L-03 3.30E-04 1,37E-08 5.07E+01 2.59E+06 7.24E-02 

CS134 1.18E+04 100% 68 5.99E+06 1.95E-05 3.26E-12 2.OOE-04 5.23E-10 8.OOE-03 3.30E-04 1.18E-08 4.37E+01 2.59E+06 1.56E-01 
CS137 3.35E+04 100% 68 5.99E+06 1.95E-05 3.26E-12 2.OOE-04 1.49E-09 8.00E-03 3.30E-04 8.30E-09 3.07E+01 2.59E+06 3.12E-01 

Fines 
PU241 2.58E+04 10% 68 5.99E+06 1,95E-05 3.26E-12 3.00E-05 1.72E-11 8.OOE-03 3.30E-04 3.36E-06 1.24E+04 2,59E+06 1.46E+00 
Y 90 2.24E+04 10% 68 5.99E+06 1.95E-05 3.26E-12 3.OOE-05 1.49E-11 8.00E-03 3.30E-04 2.79E-10 1.03E+00 2.59E+06 1.05E-04 

PM147 9.63E+03 10% 68 5.99E+06 1.95E-05 3,26E-12 3.OOE-05 6.41E-12 8.OOE-03 3.30E-04 8.16E-09 3.02E+01 2.59E+06 1.32E-03 
CE144 2.48E+03 10% 68 5.99E+06 1.95E-05 3,26E-12 3.OOE-05 1.65E-12 8.OOE-03 3.30E-04 2.67E-08 9.88E+01 2,59E+06 1.11E-03 
PR144 2.48E+03 10% 68 5.99E+06 1.95E-05 3.26E-12 3.OOE-05 1.65E-12 8.OOE-03 3,30E-04 8.08E-14 2.99E-04 2.59E+06 3.37E-09 
EU154 1.74E+03 10% 68 5.99E+06 1.95E-05 3.26E-12 3.OOE-05 1.16E-12 8.OOE-03 3.30E-04 1.06E-07 3.92E+02 2.59E+06 3.10E-03 
CM244 2.38E+03 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 1.58E-12 8.OOE-03 3.30E-04 9,38E-05 3.47E+05 2.59E+06 3.76E+00 
PU238 1.58E+03 10% 68 5.99E+06 1,95E-05 3.26E-12 3.OOE-05 1.05E-12 8.OOE-03 3.30E-04 1.52E-04 5.62E+05 2.59E+06 4.04E+00 
SB125 7.91 E+02 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 5.26E-13 8.OOE-03 3.30E-04 6.49E-10 2.40E+00 2.59E+06 8.64E-06 
EU155 5.41E+02 10% 68 5.99E+06 1.95E-05 3.26E-12 3.OOE-05 3.60E-13 8.00E-03 3.30E-04 1.43E-08 5.29E+01 2.59E+06 1.30E-04 
AM241 2.78E+02 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 1.85E-13 8.OOE-03 3.30E-04 1.74E-04 6.44E+05 2.59E+06 8.14E-01 

TE125M 1.93E+02 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 1.29E-13 8,OOE-03 3.30E-04 3.01 E-09 1.11E+01 2.59E+06 9.80E-06 
PU240 1.50E+02 10% 68 5.99E+06 1.95E-05 3.26E-12 3.OOE-05 9.98E-14 8.00E-03 3.30E-04 1.69E-04 6.25E+05 2.59E+06 4.27E-01 
SM151 9.76E+01 10% 68 5.99E+06 1.95E-05 3.26E-12 3.OOE-05 6.49E-14 8.OOE-03 3.30E-04 1.10E-08 4.07E+01 2.59E+06 1.81E-05 
PU239 6.70E+01 10% 68 5.99E+06 1.95E-05 3.26E-12 3.OOE-05 4.46E-14 8.00E-03 3.30E-04 1.69E-04 6.25E+05 2.59E+06 1.91 E-01 

BA137M 3.17E+04 10% 68 5.99E+06 1.95E-05 3.26E-12 3.OOE-05 2.11E-11 8.OOE-03 3.30E-04 0.OOE+00 0.OOE+00 2.59E+06 0.OOE+00 
RH106 4.71E+03 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 3.13E-12 8.OOE-03 3.30E-04 0.OOE+00 0.OOE+00 2.59E+06 0.OOE+00 

PR144M 3.48E+01 10% 68 5.99E+06 1.95E-05 3.26E-12 3.OOE-05 2.31E-14 8.OOE-03 3.30E-04 0.OOE+00 0.OOE+00 2.59E+06 0.OOE+00 
AM243 1.36E+01 10% 68 5.99E+06 1.95E-05 3.26E-12 3.OOE-05 9.05E-15 8.00E-03 3.30E-04 1.73E-04 6.40E+05 2.59E+06 3.96E-02 
CM242 9.82E+00 10% 68 5.99E+06 1.95E-05 3.26E-12 3.OOE-05 6.53E-15 8.00E-03 3.30E-04 3.90E-06 1,44E+04 2.59E+06 6.44E-04 
CM243 9.79E+00 10% 68 5.99E+06 1.95E-05 3.26E-12 3.OOE-05 6.51 E-15 8.00E-03 3.30E-04 1.18E-04 4.37E+05 2.59E+06 1.94E-02 
NP239 1.36E+01 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 9.05E-15 8.OOE-03 3.30E-04 2.08E-10 7.70E-01 2.59E+06 4.76E-08 
NP237 1.18E-01 10% 68 5.99E+06 1.95E-05 3.26E-12 3.OOE-05 7.85E-17 8.OOE-03 3.30E-04 2.62E-04 9.69E+05 2.59E+06 5.20E-04 
PU242 9.04E-01 10% 68 5.99E+06 1.95E-05 3.26E-12 3.OOE-05 6.01E-16 8.o00E-03 3.30E-04 1.61E-04 5.96E+05 2.59E+06 2.45E-03 
AM242 2.71 E+00 10% 68 5.99E+06 1.95E-05 3.26E-12 3.OOE-05 1.80E-15 8.OOE-03 3.30E-04 1.32E-08 4.88E+01 2.59E+06 6.02E-07 

AM242M 2.72E+00 10% 68 5.99E+06 1.95E-05 3.26E-12 3.OOE-05 1.81E-15 8.OOE-03 3.30E-04 1.69E-04 6.25E+05 2.59E+06 7.74E-03 
I___ _ _Total 2,60E+01
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(
Inh-B Surface

MPC-68
Accident Conditions

Committed Dose Equivalent From Inhalation 
L._ Rate at Fraction Release Breathing 

Inventory % remain MPC Vol Upstream Released Release Rate X/Q Rate DCF DCF Occ Time CDE 
Nuclide (Ci/Assy) airborne No. Assy (cm3) (cm3/s) per sec Fraction (Ci/sec) (sec/m3) (m3/sec) (Sv/Bq) (mRem/uCi) (sec) (mRem) 

Gases 
H 3 1.24E+02 100% 68 5.99E+06 1.95E-05 3.26E-12 0.30 8.23E-09 8.OOE-03 3.30E-04 1.73E-1 1 6.40E-02 2.59E+06 3.60E-03 
1129 1.12E-02 100% 68 5.99E+06 1.95E-05 3.26E-12 0.30 7.45E-13 8.00E-03 3.30E-04 1.38E-10 5.11E-01 2,59E+06 2.60E-06 

KR 85 2.04E+03 100% 68 5.99E+06 1,95E-05 3.26E-12 0.30 1.36E-07 8.00E-03 3.30E-04 0.OOE+00 0,00E+00 2.59E+06 0.OOE+00 
Crud 

Co-60 6.50E+01 100% 68 5.99E+06 1.95E-05 3.26E-12 1.00 1.44E-08 8.00E-03 3.30E-04 1.35E-08 5.OOE+01 2.59E+06 4.92E+00 
Volatiles 

SR 90 2.24E+04 100% 68 5.99E+06 1.95E-05 3.26E-12 2.00E-04 9.93E-10 8.OOE-03 3.30E-04 7.27E-07 2.69E+03 2.59E+06 1.83E+01 
RU106 4.71E+03 100% 68 5.99E+06 1.95E-05 3.26E-12 2.00E-04 2.09E-10 8.00E-03 3.30E-04 1.37E-08 5.07E+01 2.59E+06 7.24E-02 
CS134 1.18E+04 100% 68 5.99E+06 1.95E-05 3.26E-12 2.00E-04 5.23E-10 8.00E-03 3.30E-04 1.10E-08 4.07E+01 2.59E+06 1.46E-01 
CS137 3.35E+04 100% 68 5.99E+06 1.95E-05 3.26E-12 2.OOE-04 1.49E-09 8.00E-03 3.30E-04 7.94E-09 2.94E+01 2.59E+06 2.98E-01 

Fines 
PU241 2.58E+04 10% 68 5.99E+06 1.95E-05 3.26E-12 3.OOE-05 1.72E-11 8.00E-03 3.30E-04 4.20E-05 1.55E+05 2.59E+06 1,82E+01 
Y 90 2.24E+04 10% 68 5.99E+06 1.95E-05 3.26E-12 3.OOE-05 1.49E-11 8.OOE-03 3.30E-04 2.78E-10 1.03E200 2.59E+06 1.05E-04 

PM147 9.63E+03 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 6.41E-12 8.OOE-03 3.30E-04 1.02E-07 3.77E+02 2.59E+06 1.65E-02 
CE144 2.48E+03 10% 68 5.99E+06 1.95E-05 3.26E-12 3.OOE-05 1.65E-12 8.00E-03 3.30E-04 4.54E-08 1.68E+02 2.59E+06 1.89E-03 
PR144 2.48E+03 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 1.65E-12 8.00E-03 3.30E-04 1.35E-13 5.00E-04 2.59E+06 5.63E-09 
EU154 1.74E+03 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 1.16E-12 8.002-03 3.30E-04 5.23E-07 1.94E+03 2.59E+06 1.53E-02 
CM244 2.38E+03 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 1.58E-12 8.00E-03 3.30E-04 1.17E-03 4.33E+06 2.59E+06 4.69E+01 
PU238 1.58E+03 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 1,05E-12 8.00E-03 3,30E-04 1.90E-03 7.03E+06 2.59E+06 5.05E+01 
SB125 7,91 E+02 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 5.26E-13 8.00E-03 3.30E-04 2.73E-09 1.01 E+01 2.59E+06 3.63E-05 
EU155 5.41 E+02 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 3.60E-13 8.00E-03 3.30E-04 1.52E-07 5.62E+02 2.59E+06 1.38E-03 
AM241 2.78E+02 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 1.85E-13 8.00E-03 3.30E-04 2.17E-03 8.03E+06 2.59E+06 1.02E+01 

TE1 25M 1.93E+02 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 1.29E-13 8.00E-03 3.30E-04 3.21 E-08 1.19E+02 2.59E+06 1.042-04 
PU240 1.50E+02 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 9.98E-14 8.00E-03 3.30E-04 2.11 E-03 7.81 E+06 2.59E+06 5.33E+00 
SM151 9.76E+01 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 6.49E-14 8.00E-03 3.30E-04 1.38E-07 5.11 E+02 2.59E+06 2.27E-04 
PU239 6.70E+01 10% 68 5.99E+06 1,95E-05 3.26E-12 3,00E-05 4.46E-14 8.00E-03 3.30E-04 2.11 E-03 7.81 E+06 2.59E+06 2.38E+00 

BA137M 3.17E+04 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 2.11E-11 8.00E-03 3.30E-04 0.0OE+00 0.00E+00 2.59E+06 0.00E+00 
RH106 4.71E+03 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 3.13E-12 8.00E-03 3.30E-04 0.00E+00 0.002+00 2.59E+06 0.00E+00 

PR144M 3.48E+01 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 2.31E-14 8.00E-03 3.30E-04 0.00E+00 0.00E+00 2.59E+06 0.00E+00 
AM243 1.36E+01 10% 68 5.99E+06 1.95E-05 3.26E-12 3.OOE-05 9.05E-15 8.00E-03 3.30E-04 2.17E-03 8.03E+06 2.59E+06 4.97E-01 
CM242 9.82E+00 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 6.53E-15 8.00E-03 3.30E-04 4.87E-05 1.80E+05 2.59E+06 8.05E-03 
CM243 9.79E+00 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 6.51E-15 8.00E-03 3.30E-04 1.47E-03 5.44E+06 2.59E+06 2.42E-01 
NP239 1.36E+01 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 9.05E-15 8.00E-03 3.30E-04 2.03E-09 7.51 E+00 2.59E+06 4.65E-07 
NP237 1.18E-01 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 7.85E-17 8.00E-03 3.30E-04 3.27E-03 1.21E+07 2.59E+06 6.49E-03 
PU242 9.04E-01 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 6.01 E-16 8.00E-03 3.30E-04 2.01E-03 7.44E+06 2.59E+06 3.06E-02 
AM242 2.71 E+00 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 1.80E-15 8.00E-03 3.30E-04 1.65E-07 6.11 E+02 2.59E+06 7.52E-06 

AM242M 2.72E+00 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 1.81E-15 8.00E-03 3.30E-04 2.12E-03 7,842+06 2.59E+06 9.70E-02 
14_ Total 1.58E+02
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Inh-B Thyroid

MPC-68 
Accident Conditions 

Committed Dose Equivalent From Inhalation 
Lacc Rate at Fraction Release Breathing 

Inventory % remain MPC Vol Upstream Released Release Rate X/O Rate DCF DCF Occ Time CDE 
Nuclide (Ci/Assy) airborne No. Assy (cm3) (cm3/s) per sec Fraction (Ci/sec) (sec/m3) (m3/sec) (Sv/Bq) (mRem/uCi) (sec) (mRem) 

Gases 
H 3 1.24E+02 100% 68 5.99E+06 1.95E-05 3.26E-12 0.30 8,23E-09 8.OOE-03 3.30E-04 1.73E-11 6.40E-02 2.59E+06 3.60E-03 
1129 1.12E-02 100% 68 5.99E+06 1.95E-05 3.26E-12 0.30 7.45E-13 8.OOE-03 3.30E-04 1.56E-06 5.77E+03 2.59E+06 2.94E-02 

KR 85 2.04E+03 100% 68 5.99E+06 1.95E-05 3.26E-12 0.30 1.36E-07 8.00E-03 3.30E-04 0.00E+00 0.0OE+00 2.59E+06 0.00E+00 
Crud 

Co-60 6.50E+01 100% 68 5.99E+06 1.95E-05 3.26E-12 1.00 1.44E-08 8.OOE-03 3.30E-04 1.62E-08 5.99E+01 2.59E+06 5.91 E+00 
Volatiles 

SR 90' 224E+04 100% 68 5.99E+06 i.95E-05 3.26E-12 2.OE-04 9.93F-I0 8.00E-03 3.30E-04 2.64E-09 9.77E+00 2.59E+06 6,63E-02 
RU106 4.71E+03 100% 68 5.99E+06 1.95E-05 3.26E-12 2.OOE-04 2.09E-10 8.OOE-03 3.30E-04 1.37E-08 5.07E+01 2.59E+06 7.24E-02 
CS134 1.18E+04 100% 68 5.99E+06 1.95E-05 3.26E-12 2.OOE-04 5.23E-10 8.OOE-03 3.30E-04 1.11 E-08 4.11 E+01 2.59E+06 1.47E-01 
CS137 3.35E+04 100% 68 5.99E÷06 1.95E-05 3.26E-12 2.OOE-04 1.49E-09 8.OOE-03 3.30E-04 7.93E-09 2.93E+01 2.59E+06 2.98E-01 

Fines 
PU241 2.58E+04 10% 68 5.99E+06 1.95E-05 3.26E-12 3.OOE-05 1.72E-1 1 8.OOE-03 3.30E-04 1.24E-1 1 4.59E-02 2.59E+06 5.38E-06 
Y90 2.24E+04 10% 68 5.99E+06 1.95E-05 3.26E-12 3.OOE-05 1.49E-11 8.OOE-03 3.30E-04 9.52E-12 3.52E-02 2.59E+06 3.59E-06 

PM147 9.63E+03 10% 68 5.99E+06 1.95E-05 3.26E-12 3.OOE-05 6.41 E-12 8.00E-03 3.30E-04 1.98E-14 7.33E-05 2.59E+06 3.21E-09 
CE144 2.48E+03 10% 68 5.99E+06 1.95E-05 3.26E-12 3.OOE-05 1.65E-12 8.00E-03 3.30E-04 1.88E-09 6.96E+00 2.59E+06 7.85E-05 
PR144 2.48E+03 10% 68 5.99E+06 1.95E-05 3.26E-12 3.OOE-05 1.65E-12 8.OOE-03 3.30E-04 8.47E-15 3.13E-05 2.59E+06 3.53E-10 
EU154 1.74E+03 10% 68 5.99E+06 1.95E-05 3.26E-12 3.OOE-05 1.16E-12 8.00E-03 3.30E-04 7.14E-09 2.64E+01 2.59E+06 2.09E-04 
CM244 2.38E+03 10% 68 5.99E+06 1.95E-05 3.26E-12 3.OOE-05 1.58E-12 8.OOE-03 3.30E-04 1.01 E-09 3.74E+00 2.59E+06 4.04E-05 
PU238 1.58E+03 10% 68 5.99E+06 1.95E-05 3.26E-12 3.OOE-05 1.05E-12 8.OOE-03 3.30E-04 9.62E-10 3.56E+00 2.59E+06 2.56E-05 
SB125 7.91E+02 10% 68 5.99E+06 1.95E-05 3.26E-12 3.OOE-05 5.26E-13 8.OOE-03 3.30E-04 3.24E-10 1.20E+00 2.59E+06 4.31 E-06 
EU155 5.41E+02 10% 68 5.99E+06 1.95E-05 3.26E-12 3.OOE-05 3.60E-13 8.OOE-03 3.30E-04 2.40E-10 8.88E-01 2.59E+06 2.18E-06 
AM241 2.78E+02 10% 68 5.99E+06 1.95E-05 3.26E-12 3.OOE-05 1.85E-13 8.OOE-03 3.30E-04 1.60E-09 5.92E+00 2.59E+06 7.48E-06 

TE125M 1.93E+02 10% 68 5.99E+06 1.95E-05 3.26E-12 3.O0E-05 1.29E-13 8.OOE-03 3.30E-04 9.93E-11 3.67E-01 2.59E+06 3.23E-07 
PU240 1.50E+02 10% 68 5.99E+06 1.95E-05 3.26E-12 3.OOE-05 9.98E-14 8.OOE-03 3.30E-04 9.05E-10 3.35E+00 2.59E+06 2.28E-06 
SM151 9.76E+01 10% 68 5.99E+06 1.95E-05 3.26E-12 3.OOE-05 6.49E-14 8.00E-03 3.30E-04 1.32E-14 4.88E-05 2.59E+06 2.17E-11 
PU239 6.70E+01 10% 68 5.99E+06 1.95E-05 3.26E-12 3.OOE-05 4.46E-14 8.0OE-03 3.30E-04 9.03E-1 0 3.34E+00 2.59E+06 1.02E-06 

BA137M 3.17E+04 10% 68 5.99E+06 1.95E-05 3.26E-12 3.OOE-05 2.11 E-11 8.OOE-03 3.30E-04 0.OOE+00 0.OOE+00 2.59E+06 0.OOE+00 
RH106 4.71 E+03 10% 68 5.99E+06 1.95E-05 3.26E-12 3.OOE-05 3.13E-12 8.OOE-03 3.30E-04 0.OOE+00 0.OOE+00 2.59E+06 0.OOE+00 

PR144M 3.48E+01 10% 68 5.99E+06 1.95E-05 3.26E-12 3.OOE-05 2.31E-14 8.OOE-03 3.30E-04 0.OOE+00 0.OOE+00 2.59E+06 0.OOE+00 
AM243 1.36E+01 10% 68 5.99E+06 1.95E-05 3.26E-12 3.OOE-05 9.05E-15 8.00E-03 3.30E-04 8.29E-09 3.07E+01 2.59E+06 1.90E-06 
CM242 9.82E+00 10% 68 5.99E+06 1.95E-05 3,26E-12 3.OOE-05 6.53E-15 8.OOE-03 3.30E-04 9.41E-10 3.48E+00 2.59E+06 1.55E-07 
CM243 9.79E+00 10% 68 5.99E+06 1.95E-05 3.26E-12 3.OOE-05 6.51E-15 8.OOE-03 3.30E-04 3.83E-09 1.42E+01 2.59E+06 6.31 E-07 
NP239 1.36E+01 10% 68 5.99E+06 1.95E-05 3.26E-12 3.OOE-05 9.05E-15 8.OOE-03 3.30E-04 7.62E-12 2.82E-02 2.59E+06 1.74E-09 
NP237 1.18E-01 10% 68 5.99E+06 1.95E-05 3.26E-12 3.OOE-05 7.85E-17 8.OOE-03 3.30E-04 1.34E-08 4.96E+01 2.59E+06 2.66E-08 
PU242 9,04E-01 10% 68 5.99E+06 1.95E-05 3.26E-12 3.OOE-05 6.01E-16 8.OOE-03 3.30E-04 8.79E-10 3.25E+00 2.59E+06 1.34E-08 
AM242 2.71EE+00 10% 68 5.99E+06 1.95E-05 3.26E-12 3.OOE-05 1.80E-15 8.OOE-03 3.30E-04 2.52E-12 9.32E-03 2.59E+06 1.15E-10 

AM242M 2.72E+00 10% 68 5.99E+06 1.95E-05 3,26E-12 3.OOE-05 1.81E-15 8.OOE-03 3.30E-04 5.64E-10 2.09E+00 2.59E+06 2.58E-08 
T I_ I I Total 6.52E+00
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Inh-Effective

MPC-68 
Accident Conditions 

Committed Effective Dose Equivalent From Inhalation 
L... Rate at Fraction Release Breathing 

Inventory % remain MPG Vol Upstream Released Release Rate X/Q Rate DCF DCF Occ Time CEDE 
Nuclide (Ci/Assy) airborne No. Assy (cm3) (cm3/s) per sec Fraction (Ci/sec) (sec/m3) (m3/sec) (Sv/Bq) (mRem/uCi) (sec) (mRem) 

Gases 
H 3 1.24E+02 100% 68 5.99E+06 1.95E-05 3.26E-12 0.30 8.23E-09 8.00E-03 3.30E-04 1.73E-11 6.40E-02 2.59E+06 3.60E-03 
1129 1.12E-02 100% 68 5,99E+06 1.95E-05 3.26E-12 0.30 7.45E-13 8.00E-03 3,30E-04 4.69E-08 1.74E+02 2.59E+06 8.84E-04 

KR 85 2.04E+03 100% 68 5.99E+06 1.95E-05 3.26E-12 0.30 1.36E-07 8.00E-03 3.30E-04 0.00E+00 O.00E+00 2.59E+06 O.00E+00 
Crud 

Co-60 6.50E+01 100% 68 5.99E+06 1.95E-05 3.26E-12 1,00 1.44E-08 8.00E-03 3.30E-04 5.91E-08 2.19E+02 2.59E+06 2.15E+01 
Volatiles 

SR 90 2.24E+04 100% 68 5.99E+06 1.95E-05 3.26E-12 2.00E-04 9.93E-10 8.00E-03 3.30E-04 3.51 E-07 1.30E+03 2.59E+06 8.82E+00 
RU106 4.71E+03 100% 68 5,99E+06 1.95E-05 3.26E-12 2.OOE-04 2.09E-10 8.00E-03 3.30E-04 1.29E-07 4.77E+02 2.59E+06 6.82E-01 
CS134 1.18E+04 100% 68 5.99E+06 1.95E-05 3.26E-12 2.OOE-04 5,23E-10 8.OOE-03 3.30E-04 1.25E-08 4,63E+01 2.59E+06 1.65E-01 
CS137 3,35E+04 100% 68 5.99E+06 1.95E-05 3,26E-12 2.OOE-04 1.49E-09 8.OOE-03 3.30E-04 8.63E-09 3.19E+01 2.59E+06 3.24E-01 

Fines 
PU241 2.58E+04 10% 68 5.99E+06 1,95E-05 3.26E-12 3.OOE-05 1.72E-11 8.00E-03 3.30E-04 2.23E-06 8.25E+03 2.59E+06 9.68E-01 
Y 90 2,24E+04 10% 68 5.99E+06 1.95E-05 3.26E-12 3.OOE-05 1.49E-1 1 8.OOE-03 3.30E-04 2.28E-09 8.44E+00 2.59E+06 8.59E-04 

PM147 9.63E+03 10% 68 5.99E+06 1.95E-05 3.26E-12 3.OOE-05 6.41 E-12 8.00E-03 3.30E-04 1.06E-08 3,92E+01 2.59E+06 1.72E-03 
CE144 2.48E+03 10% 68 5.99E+06 1.95E-05 3.26E-12 3.OOE-05 1.65E-12 8.OOE-03 3.30E-04 1.01 E-07 3.74E+02 2.59E+06 4.21E-03 
PR144 2.48E+03 10% 68 5.99E+06 1.95E-05 3.26E-12 3.OOE-05 1.65E-12 8.OOE-03 3.30E-04 1.17E-11 4,33E-02 2.59E+06 4.88E-07 
EU154 1.74E+03 10% 68 5.99E+06 1.95E-05 3.26E-12 3.OOE-05 1.16E-12 8,OOE-03 3.30E-04 7,73E-08 2.86E+02 2.59E+06 2.26E-03 
CM244 2.38E+03 10% 68 5.99E+06 1.95E-05 3.26E-1 2 3.OOE-05 1.58E-12 8.OOE-03 3.30E-04 6.70E-05 2.48E+05 2.59E+06 2.68E+00 
PU238 1.58E+03 10% 68 5.99E+06 1.95E-05 3.26E-12 3.OOE-05 1.05E-12 8.OOE-03 3.30E-04 1.06E-04 3.92E+05 2.59E+06 2.82E+00 
SB125 7.91 E+02 10% 68 5.99E+06 1.95E-05 3.26E-12 3,OOE-05 5,26E-13 8.00E-03 3.30E-04 3.30E-09 1.22E+01 2.59E+06 4.39E-05 
EU155 5.41E+02 10% 68 5.99E+06 1.95E-05 3.26E-12 3.OOE-05 3.60E-13 8.OOE-03 3.30E-04 1.12E-08 4.14E+01 2,59E+06 1.02E-04 
AM241 2.78E+02 10% 68 5.99E+06 1.95E-05 3.26E-12 3.OOE-05 1.85E-13 8,OOE-03 3.30E-04 1.20E-04 4.44E+05 2.59E+06 5.61E-01 

TE1 25M 1.93E+02 10% 68 5.99E+06 1.95E-05 3.26E-12 3.OOE-05 1.29E-13 8.00E-03 3.30E-04 1.97E-09 7.29E+00 2.59E+06 6.41 E-06 
PU240 1.50E+02 10% 68 5.99E+06 1.95E-05 3.26E-12 3.OOE-05 9.98E-14 8.OOE-03 3.30E-04 1.16E-04 4.29E+05 2.59E+06 2.93E-01 
SM151 9.76E+01 10% 68 5.99E+06 1.95E-05 3.26E-12 3.OOE-05 6.49E-14 8,OOE-03 3,30E-04 8.1OE-09 3.OOE+01 2.59E+06 1.33E-05 
PU239 6.70E+01 10% 68 5.99E+06 1.95E-05 3.26E-12 3,OOE-05 4.46E-14 8.OOE-03 3.30E-04 1.16E-04 4.29E+05 2.59E+06 1.31E-01 

BA137M 3.17E+04 10% 68 5.99E+06 1.95E-05 3.26E-12 3.OOE-05 2.11E-11 8.OOE-03 3,30E-04 0.OOE+00 0.OOE+00 2.59E+06 0.OOE+00 
RH106 4.71 E+03 10% 68 5.99E+06 1.95E-05 3.26E-12 3.OOE-05 3.13E-12 8.OOE-03 3.30E-04 0.OOE+00 0.OOE+00 2.59E+06 0.OOE+00 

PR144M 3.48E+01 10% 68 5.99E+06 1.95E-05 3.26E-12 3.OOE-05 2.31E-14 8.OOE-03 3.30E-04 0.OOE+00 0,OOE+00 2,59E+06 0,OOE+00 
AM243 1.36E+01 10% 68 5.99E+06 1.95E-05 3.26E-12 3.OOE-05 9.05E-15 8.OOE-03 3.30E-04 1.19E-04 4.40E+05 2.59E+06 2.72E-02 
CM242 9.82E+00 10% 68 5.99E+06 1.95E-05 3.26E-12 3.OOE-05 6.53E-15 8.OOE-03 3.30E-04 4.67E-06 1.73E+04 2.59E+06 7.72E-04 
CM243 9.79E+00 10% 68 5.99E+06 1.95E-05 3.26E-12 3.OOE-05 6.51 E-15 8.OOE-03 3.30E-04 8.30E-05 3.07E+05 2,59E+06 1.37E-02 
NP239 1.36E+01 10% 68 5.99E+06 1.95E-05 3.26E-12 3.OOE-05 9.05E-15 8.00E-03 3.30E-04 6.78E-10 2.51 E+00 2.59E+06 1.55E-07 
NP237 1.18E-01 10% 68 5.99E+06 1.95E-05 3.26E-12 3.OOE-05 7.85E-17 8.00E-03 3.30E-04 1.46E-04 5.40E+05 2.59E+06 2.90E-04 
PU242 9.04E-01 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 6.01 E-16 8.OOE-03 3.30E-04 1.11E-04 4.11 E+05 2.59E+06 1.69E-03 
AM242 2.71 E+00 10% 68 5.99E+06 1.95E-05 3.26E-12 3,OOE-05 1,80E-15 8,00E-03 3.30E-04 1.58E-08 5.85E+01 2.59E+06 7.21 E-07 

AM242M 2.72E+00 10% 68 5.99E+06 1,95E-05 3.26E-12 3.OOE-05 1.81E-15 8.OOE-03 3.30E-04 1.15E-04 4.26E+05 2.59E+06 5.26E-03 
Total 3.91 E+01
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Sub-Gonad

MPC-68 
Normal Conditions 

Effective Dose Equivalent From Submersion 
% L.or Rate at Fraction Release 

Inventory available % remain MPC Vol Upstream Released Release Rate X/Q DCF DCF Occ Time DDE 
Nuclide (Ci/Assy) for release airborne No. Assy (cm3) (cm3/s) per sec Fraction (Ci/sec) (sec/m3) (Sv/Bq) (mRem/uCi) (sec) (mRem) 

Gases 
H 3 1.24E+02 2.5% 100% 68 5.99E+06 1.12E-05 1.87E-12 0.30 1.18E-10 1.60E-04 O.00E+00 0.OOE+00 3.15E+07 0.00E+00 
1129 1.12E-02 2.5% 100% 68 5.99E+06 1.12E-05 1.87E-12 0.30 1,07E-14 1.60E-04 4.83E-16 1.79E-06 3.15E+07 9.62E-11 

KR 85 2.04E+03 2.5% 100% 68 5.99E+06 1.12E-05 1.87E-12 0.30 1.95E-09 1.60E-04 1.17E-16 4.33E-07 3.15E+07 4.24E-06 
Crud 

Co-60 6.50E+01 100,0% 100% 68 5.99E+06 1.12E-05 1.87E-12 0.15 1,24E-09 1.60E-04 1.23E-13 4.55E-04 3.15E+07 2.84E-03 
Volatiles 

2.5% 100% 68 5.99E+06 1.12E-05 i1.87E-i 2 2,00E-04 -14 1 1.60E-04 I 7.78E-18 I 2.88E-08 1 3.1517+07 9 • 7E-09n 
RU106 4.71 E+03 2.5% 100% 68 5.99E+06 1.12E-05 1.87E-12 2.00E-04 2.99E-12 1.60E-04 0.00E+00 0.OOE+00 3.15E+07 0.OOE+00 
CS134 1.18E+04 2.5% 100% 68 5.99E+06 1.12E-05 1,87E-12 2.OOE-04 7.50E-12 1.60E-04 7.40E-14 2.74E-04 3.15E+07 1.04E-05 
CS137 3.35E+04 2.5% 100% 68 5.99E+06 1.12E-05 1.87E-12 2.002-04 2.13E-11 1.60E-04 7.96E-18 2.95E-08 3,15E+07 3.16E-09 

Fines 
PU241 2.58E+04 2.5% 10% 68 5.99E+06 1.12E-05 1,87E-12 3.00E-05 2.46E-13 1,60E-04 7.19E-20 2.66E-10 3.15E+07 3.30E-13 
Y90 2.24E+04 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 2.14E-13 1.60E-04 1.89E-16 6.99E-07 3.15E+07 7.53E-10 

PM147 9.63E+03 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 9.18E-14 1.60E-04 7.48E-19 2.77E-09 3.15E+07 1.28E-12 
CE144 2.48E+03 2.5% 10% 68 5.99E+06 1.12E-05 1,87E-12 3.00E-05 2.36E-14 1.60E-04 8.53E-16 3.16E-06 3.15E+07 3.76E-10 
PR144 2.48E+03 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.002-05 2.36E-14 1.60E-04 1.90E-15 7.03E-06 3.15E+07 8.38E-10 
EU154 1,74E+03 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 1.66E-14 1.60E-04 6.00E-14 2.22E-04 3.15E+07 1.86E-08 
CM244 2.38E+03 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 2.27E-14 1.60E-04 6.90E-18 2.55E-08 3.15E+07 2.92E-12 
PU238 1.58E+03 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 1.51E-14 1.60E-04 6.56E-18 2.43E-08 3,15E+07 1.84E-12 
SB125 7.91E+02 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 7.54E-15 1.60E-04 1.98E-14 7.33E-05 3.15E+07 2.79E-09 
EU155 5.41E+02 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 5.16E-15 1,60E-04 2.49E-15 9.21E-06 3.15E+07 2.40E-10 
AM241 2.78E+02 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 2.65E-15 1.60E-04 8.58E-16 3.17E-06 3.15E+07 4.24E-11 

TE125M 1.93E+02 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 1.84E-15 1.60E-04 5.96E-16 2.21E-06 3.15E+07 2.05E-11 
PU240 1.50E+02 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 1.43E-15 1.60E-04 6.36E-18 2.35E-08 3,15E+07 1.70E-13 
SM151 9,76E+01 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 9.31E-16 1,60E-04 5.20E-20 1.92E-10 3.15E+07 9.02E-16 
PU239 6.70E+01 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3,00E-05 6.39E-16 1.60E-04 4.84E-18 1.79E-08 3.15E+07 5.77E-14 

BA137M 3.17E+04 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 3.02E-13 1.60E-04 2.82E-14 1.04E-04 3.15E+07 1.59E-07 
RH106 4.71E+03 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 4.49E-14 1.60E-04 1.01E-14 3.74E-05 3.15E+07 8.46E-09 

PR144M 3.48E+01 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 3,32E-16 1.60E-04 3.25E-16 1.20E-06 3.15E+07 2.01E-12 
AM243 1.36E+01 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 1.30E-16 1.60E-04 2.19E-15 8.10E-06 3.15E+07 5.30E-12 
CM242 9.82E+00 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 9.36E-17 1.60E-04 7.83E-18 2.90E-08 3.15E+07 1.37E-14 
CM243 9.79E+00 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 9.34E-17 1.60E-04 5.77E-15 2.13E-05 3.15E+07 1.00E-11 
NP239 1.36E+01 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 1.30E-16 1.60E-04 7.53E-15 2.79E-05 3.15E+07 1.82E-11 
NP237 1.18E-01 2.5% 10% 68 5.99E+06 1.12E-05 1,87E-12 3.00E-05 1.13E-18 1.60E-04 1.04E-15 3,85E-06 3.15E+07 2.18E-14 
PU242 9.04E-01 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 8,62E-18 1.60E-04 5.34E-18 1.98E-08 3.15E+07 8.58E-16 
AM242 2.71E+00 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 2,58E-17 1.60E-04 6.09E-16 2.25E-06 3.15E+07 2,93E-13 

AM242M 2.72E+00 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 2,59E-17 1.60E-04 3.80E-17 1.41E-07 3.15E+07 1.84E-14 
I Total 2.86E-03
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Sub-breast

MPC-68 
Normal Conditions 

Effective Dose Equivalent From Submersion 
% Ln., Rate at Fraction Release 

Inventory available % remain MPC Vol Upstream Released Release Rate X/Q DCF DCF Occ Time DOE 
Nuclide (Ci/Assy) for release airborne No. Assy (cm3) (cm3/s) per sec Fraction (Ci/sec) (sec/m3) (Sv/Bq) (mRem/uCi) (sec) (mRem) 

Gases 
H 3 1.24E+02 2.5% 100% 68 5.99E+06 1,12E-05 1.87E-12 0.30 1.18E-10 1,60E-04 0,OOE+00 0.OOE+00 3.15E+07 0.OOE+00 
1129 1.12E-02 2.5% 100% 68 5.99E+06 1.12E-05 1.87E-12 0.30 1.07E-14 1,60E-04 6.66E-16 2.46E-06 3,15E+07 1.33E-10 

KR 85 2.04E+03 2.5% 100% 68 5.99E+06 1.12E-05 1.87E-12 0,30 1.95E-09 1.60E-04 1.34E-16 4.96E-07 3,15E+07 4.86E-06 
Crud 

Co-60 6.50E+01 100.0% 100% 68 5.99E+06 1.12E-05 1.87E-12 0.15 1,24E-09 1.60E-04 1.39E-13 5.14E-04 3.15E+07 3.21E-03 

Volatiles 
SR 90 2.24E+04 2.5% 100% 68 5,99E+06 1,12E-05 1.87E-12 2.OOE-04 1.42E-1! 1.60E-04 9.49E-18 3.51E-08 3.15E+07 2.52E-09 
RU106 4.71E+03 2.5% 100% 68 5.99E+06 1.12E-05 1.87E-12 2.OOE-04 2.99E-12 1.60E-04 0.OOE+00 0.OOE+00 3.15E+07 0,00E+00 
CS134 1.18E+04 2.5% 100% 68 5.99E+06 1.12E-05 1.87E-12 2.OOE-04 7.50E-12 1.60E-04 8.43E-14 3.12E-04 3.15E+07 1.18E-05 
CS137 3.35E+04 2.5% 100% 68 5.99E+06 1.12E-05 1.87E-12 2.OOE-04 2.13E-11 1.60E-04 9.67E-18 3,58E-08 3.15E+07 3.84E-09 

Fines 
PU241 2,58E+04 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 2.46E-13 1.60E-04 8.67E-20 3,21E-10 3.15E+07 3.98E-13 
Y90 2.24E+04 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 2.14E-13 1.60E-04 2,20E-16 8.14E-07 3.15E+07 8.76E-10 

PM147 9.63E+03 2.5% 10% 68 5.99E+06 1.12E-05 1,87E-12 3.OOE-05 9.18E-14 1.60E-04 9.56E-19 3.54E-09 3.15E+07 1.64E-12 
CE144 2.48E+03 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 2.36E-14 1.60E-04 1,01E-15 3.74E-06 3.15E+07 4.45E-10 
PR144 2.48E+03 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 2.36E-14 1.60E-04 2.15E-15 7.96E-06 3.15E+07 9.48E-10 
EU154 1.74E+03 2,5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 1.66E-14 1.60E-04 6.81E-14 2.52E-04 3.15E+07 2.11E-08 
CM244 2.38E+03 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 2.27E-14 1.60E-04 1.33E-17 4.92E-08 3.15E+07 5.63E-12 
PU238 1.58E+03 2.5% 10% 68 5.99E+06 1.12E-05 1,87E-12 3.OOE-05 1.51E-14 1.60E-04 1.27E-17 4.70E-08 3.15E+07 3.57E-12 
SB125 7.91E+02 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 7,54E-15 1,60E-04 2.27E-14 8.40E-05 3.15E+07 3.19E-09 
EU155 5.41E+02 2.5% 10% 68 5.99E+06 1.12E-05 1,87E-12 3.OOE-05 5.16E-15 1.60E-04 2.95E-15 1,09E-05 3.15E+07 2.84E-10 
AM241 2.78E+02 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 2.65E-15 1.60E-04 1.07E-15 3.96E-06 3.15E+07 5.29E-11 

TE125M 1.93E+02 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 1.84E-15 1.60E-04 8.48E-16 3.14E-06 3,15E+07 2.92E-11 
PU240 1.50E+02 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 1.43E-15 1.60E-04 1.23E-17 4.55E-08 3.15E+07 3.28E-13 
SM151 9.76E+01 2.5% 10% 68 5.99E+06 1.12E-05 1,87E-12 3.00E-05 9.31E-16 1.60E-04 8.80E-20 3,26E-10 3.15E+07 1.53E-15 
PU239 6.70E+01 2.5% 10% 68 5,99E+06 1.12E-05 1.87E-12 3.OOE-05 6.39E-16 1.60E-04 7.55E-18 2.79E-08 3.15E+07 9.OOE-14 

BA137M 3,17E+04 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 3.02E-13 1.60E-04 3.22E-14 1.19E-04 3.15E+07 1.82E-07 
RH106 4.71 E+03 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 4.49E-14 1.60E-04 1.16E-14 4.29E-05 3,15E+07 9.72E-09 

PR144M 3.48E+01 2.5% 10% 68 5.99E+06 1,12E-05 1.87E-12 3,OOE-05 3.32E-16 1.60E-04 4.20E-16 1,55E-06 3.15E+07 2.60E-12 
AM243 1.36E+01 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 1.30E-16 1.60E-04 2.61E-15 9.66E-06 3.15E+07 6.31E-12 
CM242 9.82E+00 2.5% 10% 68 5.99E+06 1,12E-05 1.87E-12 3.OOE-05 9.36E-17 1.60E-04 1.48E-17 5.48E-08 3,15E+07 2.58E-14 
CM243 9.79E+00 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 9.34E-17 1.60E-04 6.68E-15 2.47E-05 3.15E+07 1.16E-11 
NP239 1.36E+01 2.5% 10% 68 5.99E+06 1J12E-05 1.87E-12 3.OOE-05 1.30E-16 1.60E-04 8.73E-15 3,23E-05 3.15E+07 2.11E-11 
NP237 1.18E-01 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 1,13E-18 1.60E-04 1.26E-15 4.66E-06 3.15E+07 2.64E-14 
PU242 9,04E-01 2.5% 10% 68 5.99E+06 1,12E-05 1.87E-12 3.00E-05 8.62E-18 1.60E-04 1.03E-17 3.81E-08 3.15E+07 1.66E-15 
AM242 2.71E+00 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 2.58E-17 1.60E-04 7.30E-16 2.70E-06 3.15E+07 3.52E-13 

AM242M 2.72E+00 2.5% 10% 68 5,99E+06 1.12E-05 1,87E-12 3.00E-05 2.59E-17 1.60E-04 6.01E-17 2.22E-07 3.15E+07 2.91E-14 
Total 3.23E-03
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Sub-Lung

MPC-68 
Normal Conditions

% L.., Rate at Fraction Release 
Inventory available % remain MPC Vol Upstream Released Release Rate X/Q DCF DCF Occ Time DDE 

Nuclide (Ci/Assy) for release airborne No. Assy (cm3) (cm3/s) per sec Fraction (Ci/sec) (sec/m3) (Sv/Bq) (mRem/uCi) (sec) (mRem) 
Gases 

H 3 1.24E+02 2.5% 100% 68 5.99E+06 1.12E-05 1.87E-12 0.30 1.18E-10 1.60E-04 2.75E-18 1.02E-08 3.15E+07 6.05E-09 
1129 1.12E-02 2.5% 100% 68 5.99E+06 1.12E-05 1.87E-12 0,30 1,.07E-14 1.60E-04 2.14E-16 7.92E-07 3.15E+07 4.26E-11 

KR 85 2.04E+03 2.5% 100% 68 5.99E+06 1,12E-05 1,87E-12 0.30 1.95E-09 1.60E-04 1.14E-16 4.22E-07 3.15E+07 4.14E-06 
Crud 

Co-60 6.50E+01 100.0% 100% 68 5,99E+06 1.12E-05 1.87E-12 0.15 1.24E-09 1.60E-04 1.24E-13 4,59E-04 3.15E+07 2.87E-03, 
Volatiles 

SR 90 2.24E+04 2.5% 100% 68 5,99E+06 1.12E-05 i.87E-12 2.002-04 1.42E-1 I 1.60E-04 6.44E-18 2.38E-08 3.15E+07 1.71E-09 i 
RU106 4.71E+03 2.5% 100% 68 5.992+06 1.12E-05 1.87E-12 2,OOE-04 2.99E-12 1.6-04 0.OOE+00 0.OOE+00 3.15E+07 0.00E+00 
CS134 1.18E+04 2.5% 100% 68 5,99E+06 1.12E-05 1.87E-12 2.OOE-04 7.50E-12 1.60E-04 7.37E-14 2.73E-04 3.15E+07 1.03E-05 
CS137 3.35E+04 2.5% 100% 68 5.99E+06 1.12E-05 1.87E-12 2,00E-04 2.13E-11 1.60E-04 6.68E-18 2.47E-08 3.15E+07 2.65E-09 

Fines 
PU241 2.58E+04 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 2.46E-13 1.60E-04 6.48E-20 2.40E-10 3.15E+07 2.97E-13 
Y90 2.24E+04 2.5% 10% 68 5.99E+06 1,12E-05 1,87E-12 3.00E-05 2.14E-13 1.60E-04 1.77E-16 6.55E-07 3.15E+07 7.05E-10 

PM147 9.63E+03 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 9.18E-14 1.60E-04 5,45E-19 2.02E-09 3.15E+07 9.33E-13 
CE144 2.48E+03 2.5% 10% 68 5.99E+06 1.12E-05 1,87E-12 3.00E-05 2.36E-14 1.60E-04 7.69E-16 2.85E-06 3.15E+07 3.39E-10 
PR144 2.48E+03 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3,00E-05 2,36E-14 1.60E-04 1.90E-15 7.03E-06 3.15E+07 8,38E-10 
EU154 1.74E+03 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 1.66E-14 1.60E-04 5.99E-14 2.22E-04 3.15E+07 1.85E-08 
CM244 2,38E+03 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 2.27E-14 1.60E-04 7.08E-19 2.62E-09 3.15E+07 3.00E-13 
PU238 1.58E+03 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 1.51E-14 1.60E-04 1.06E-18 3.92E-09 3.15E+07 2.98E-13 
SB125 7.91E+02 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3,00E-05 7.54E-15 1.60E-04 1.95E-14 7.22E-05 3.15E+07 2.74E-09 
EU155 5.41E+02 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 5.16E-15 1.60E-04 2.22E-15 8.21E-06 3.15E+07 2.14E-10 
AM241 2.78E+02 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 2.65E-15 1.60E-04 6,74E-16 2.49E-06 3.15E+07 3.33E-11 

TE125M 1.93E+02 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 1,84E-15 1,60E-04 2.23E-16 8.25E-07 3.15E+07 7.67E-12 
PU240 1.50E+02 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 1,43E-15 1.60E-04 1.09E-18 4.03E-09 3.15E+07 2.91E-14 
SM151 9.76E+01 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 9.31E-16 1.60E-04 7.08E-21 2,62E-11 3.15E+07 1.23E-16 
PU239 6.70E+01 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 6.39E-16 1,60E-04 2.65E-18 9.81E-09 3.15E+07 3.16E-14 

BA137M 3.17E+04 2.5% 10% 68 5.99E+06 1,12E-05 1.87E-12 3.00E-05 3.02E-13 1.60E-04 2.80E-14 1.04E-04 3,15E+07 1.58E-07 
RH106 4.71E+03 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 4.49E-14 1.60E-04 1.01E-14 3.74E-05 3.15E+07 8.46E-09 

PR144M 3.48E+01 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 3.32E-16 1.60E-04 2.00E-16 7.40E-07 3,15E+07 1.24E-12 
AM243 1,36E+01 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 1.30E-16 1.60E-04 1.92E-15 7,10E-06 3,15E+07 4.64E-12 
CM242 9,82E+00 2,5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 9.36E-17 1.60E-04 1.13E-18 4.18E-09 3,15E+07 1.97E-15 
CM243 9.79E+00 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 9.34E-17 1.60E-04 5.50E-15 2,04E-05 3,15E+07 9.58E-12 
NP239 1.36E+01 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 1.30E-16 1.60E-04 7.18E-15 2,66E-05 3.15E+07 1.74E-11 
NP237 1.18E-01 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 1,13E-18 1.60E-04 9.02E-16 3,34E-06 3.15E+07 1.89E-14 
PU242 9.04E-01 2.5% 10% 68 5.99E+06 1.122-05 1.87E-12 3.00E-05 8.62E-18 1.60E-04 9.69E-19 3.59E-09 3.15E+07 1.56E-16 
AM242 2.71E+00 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 2.58E-17 1.60E-04 5.51 E-16 2,04E-06 3,15E+07 2.66E-13 

AM242M 2.72E+00 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 2.59E-17 1,60E-04 1.72E-17 6.36E-08 3.15E+07 8.32E-15 
Total 2.88E-03
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Sub-R Marrow

MPC-68 
Normal Conditions

Effective Dose Equivalent From Submersion 
% L.., Rate at Fraction Release 

Inventory available % remain MPC Vol Upstream Released Release Rate X/O DCF DCF Occ Time DDE 
Nuclide (Ci/Assy) for release airborne No. Assy (cm3) (cm3/s) per sec Fraction (Ci/sec) (sec/m3) (Sv/Bq) (mRem/uCi) (sec) (mRem) 

Gases 

H 3 1.24E+02 2.5% 100% 68 5.99E+06 1.12E-05 1.87E-12 0.30 1.18E-10 1.60E-04 0.00E+00 0.00E+00 3.15E+07 0.00E+00 

1129 1.12E-02 2.5% 100% 68 5.99E+06 1.12E-05 1.87E-12 0.30 1.07E-14 1.60E-04 1.64E-16 6,07E-07 3.15E+07 3.27E-11 

KR 85 2.04E+03 2.5% 100% 68 5.99E+06 1.12E-05 1.87E-12 0.30 1.95E-09 1.60E-04 1.09E-16 4.03E-07 3.15E+07 3.95E-06 
Crud 

Co-60 6.50E+01 100,0% 100% 68 5.99E+06 1.12E-05 1.87E-12 0.15 1.24E-09 1.60E-04 1.23E-13 4.55E-04 3.15E+07 2.84E-03 
Volatiles 

SR 90 2.24E+04 2.5% 100% 68 5.99E+06 1.12E-05 1.87E-12 2.00E-04 1.42E-11 1.60E-04 5.44E-18 2.01E-08 3.15E+07 1.44E-09 

RU106 4.71E+03 2.5% 100% 68 5.99E+06 1.12E-05 1.87E-12 2.00E-04 2.99E-12 1.60E-04 0.00E+00 0.OOE+00 3.15E+07 0.00E+00 

CS134 1.18E+04 2.5% 100% 68 5.99E+06 1.12E-05 1.87E-12 2.OOE-04 7.50E-12 1.60E-04 7.19E-14 2.66E-04 3.15E+07 1.01E-05 

CS137 3.35E+04 2.5% 100% 68 5.99E+06 1.12E-05 1.87E-12 2.OOE-04 2.13E-11 1.60E-04 5.70E-18 2.11E-08 3.15E+07 2.262-09 
Fines 

PU241 2.58E+04 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 2.46E-13 1.60E-04 5.63E-20 2.08E-10 3.15E+07 2.58E-13 

Y90 2.24E+04 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 2.14E-13 1.60E-04 1.62E-16 5.99E-07 3.15E+07 6.45E-10 

PM147 9,63E+03 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 9.18E-14 1.60E-04 4.46E-19 1.652-09 3.15E+07 7.64E-13 

CE144 2.48E+03 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 2.36E-14 1.60E-04 6.68E-16 2.47E-06 3.15E+07 2.95E-10 

PR144 2,48E+03 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 2.36E-14 1.60E-04 1.87E-15 6.92E-06 3.15E+07 8.25E-10 

EU154 1.74E+03 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 1.66E-14 1.60E-04 5.872-14 2.17E-04 3.15E+07 1.82E-08 

CM244 2.38E+03 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 2.27E-14 1.60E-04 1.46E-18 5.40E-09 3.15E+07 6.18E-13 

PU238 1.58E+03 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 1.51E-14 1.60E-04 1.68E-18 6.22E-09 3.15E+07 4.72E-13 

SB125 7.91E+02 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 7.54E-15 1.60E-04 1.87E-14 6.92E-05 3.15E+07 2.63E-09 

EU155 5.41E+02 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.002-05 5.16E-15 1.60E-04 1.85E-15 6.85E-06 3.15E+07 1.78E-10 

AM241 2.78E+02 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.002-05 2.65E-15 1.60E-04 5.21E-16 1.93E-06 3.15E+07 2.58E-11 

TE125M 1.93E+02 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 1.84E-15 1.60E-04 1.86E-16 6.88E-07 3.15E+07 6.40E-12 

PU240 1.50E+02 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 1.43E-15 1.60E-04 1.65E-18 6.11E-09 3.15E+07 4.40E-14 

SM151 9.76E+01 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 9.31E-16 1.60E-04 1.13E-20 4.18E-11 3.15E+07 1.96E-16 

PU239 6.70E+01 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 6.39E-16 1.60E-04 2.67E-18 9.88E-09 3.15E+07 3.18E-14 

BA137M 3.17E+04 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 3.02E-13 1.60E-04 2.73E-14 1.01 E-04 3.15E+07 1.54E-07 

RH106 4.71E+03 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 4.49E-14 1.60E-04 9.75E-15 3.61 E-05 3.15E+07 8.17E-09 

PR144M 3.48E+01 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.002-05 3.32E-16 1.60E-04 1.56E-16 5.772-07 3.15E+07 9.65E-13 

AM243 1.36E+01 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 1.30E-16 1.60E-04 1.55E-15 5.74E-06 3.15E+07 3.75E-12 

CM242 9.82E+00 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 9.36E-17 1.60E-04 1.89E-18 6.99E-09 3.15E+07 3.30E-15 

CM243 9.79E+00 2.5% 10% 68 5,99E+06 1.12E-05 1.87E-12 3.00E-05 9.34E-17 1.60E-04 5.00E-15 1.85E-05 3.15E+07 8.70E-12 

NP239 1.36E+01 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 1.30E-16 1.60E-04 6.50E-15 2.41 E-05 3.15E+07 1.57E-11 

NP237 1.18E-01 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 1.13E-18 1.60E-04 7.69E-16 2.85E-06 3.15E+07 1.61E-14 

PU242 9.04E-01 2.5% 10% 68 5.99E+06 1.122-05 1.87E-12 3.00E-05 8.62E-18 1.60E-04 1.43E-18 5.29E-09 3.15E+07 2.30E-16 

AM242 2.71E+00 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 2.58E-17 1.60E-04 4.77E-16 1.76E-06 3.15E+07 2.30E-13 

AM242M 2.72E+00 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 2.59E-17 1.60E-04 1.72E-17 6.36E-08 3.15E+07 8.32E-15 
Total 2.86E-03

HI-STORM FSAR 
Report HI-2002444 Proposed Revision 1B
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Sub-B Surface

MPC-68 
Normal Conditions

% L-n, Rate ati Fraction Release 
Inventory available % remain MPC Vol Upstream Released Release Rate X/Q DCF DCF Occ Time DDE 

Nuclide (Ci/Assy) for release airborne No. Assy (cm3) (cm3/s) per sec Fraction (Ci/sec) (sec/m3) (Sv/Bq) (mRem/uCi) (sec) (mRem) 

Gases 
H 3 1.24E+02 2.5% 100% 68 5.99E+06 1.12E-05 1.87E-12 0.30 1.18E-10 1.60E-04 0.OOE+00 0.00E+00 3.15E+07 0.OOE+00 
1129 1.12E-02 2.5% 100% 68 5.99E+06 1.12E-05 1.87E-12 0.30 1.07E-14 1.60E-04 1.10E-15 4.07E-06 3.15E+07 2.19E-10 

KR 85 2.04E+03 2.5% 100% 68 5.99E+06 1.12E-05 1.87E-12 0.30 1.95E-09 1.60E-04 2.20E-16 8.14E-07 3.15E+07 7.98E-06 
Crud 

Co-60 6.50E+01 100.0% 100% 68 5.99E+06 1.12E-05 1.87E-12 0.15 1.24E-09 1.60E-04 1.78E-13 6.59E-04 3.15E+07 4.11E-03 
Volatiles 

I SR 90 2.24E+04 2.5% 1 100% 1 68 I 5.99E+06 1 1.12E-O I i.A7F-19 I nn0.-OA I iA:E I A.60_-01 1 r2aEA.. Q40• -200 3A.1507 n .,-0 
RU106 4.71E+03 2.5% 100% 68 5.99E+06 1.12E-05 1.87E-12 2.00E-04 2.99E-12 1.60E-04 0.002+00 0.002+00 3.15E+07 0.00E+00 
CS134 1.18E+04 2.5% 100% 68 5.99E+06 1.12E-05 1.87E-12 2.00E-04 7.50E-12 1.60E-04 1.20E-13 4.44E-04 3.15E+07 1.68E-05 
CS137 3.35E+04 2.5% 100% 68 5.99E+06 1.12E-05 1.87E-12 2.00E-04 2.13E-11 1.60E-04 2.29E-17 8.47E-08 3.15E+07 9.09E-09 

Fines 
PU241 2.58E+04 2.5% 10% 68 5.99E+06 1.12E-05 1.87E212 3.00E-05 2.46E-13 1.60E-04 2.19E-19 8.10E-10 3.15E+07 1.00E-12 
Y90 2.24E+04 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 2.14E-13 1.60E-04 4.44E-16 1.64E-06 3.15E+07 1.77E-09 

PM147 9.63E+03 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 9.18E-14 1.60E-04 2.18E-18 8.07E-09 3.15E+07 3.73E-12 
CE144 2.48E+03 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 2.36E-14 1.60E-04 2.49E-15 9.21E-06 3.15E+07 1.10E-09 
PR144 2.48E+03 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 2.36E-14 1.60E-04 2.99E-15 1.11E-05 3.15E+07 1.32E-09 
EU154 1.74E+03 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 1.66E-14 1.60E-04 9.432-14 3.492-04 3.152+07 2.922-08 
CM244 2.38E+03 2.5% 10% 68 5.9E9E+06 1.12E-05 1.87E-12 3.002-05 2.27E-14 1.60E-04 8.82E-18 3.262-08 3.152+07 3.732-12 
PU238 1.58E+03 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 1.51E-14 1.60E-04 9.30E-18 3.44E-08 3.152+07 2.61E-12 
SB125 7.91E+02 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 7.54E-15 1.60E-04 3.532-14 1.31E-04 3.15E+07 4.97E-09 
EU155 5.41E+02 2.5% 10% 68 5,992+06 1.12E-05 1.87E-12 3.00E-05 5.16E-15 1,60E-04 8.09E-15 2.99E-05 3.15E+07 7.78E-10 
AM241 2.78E+02 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 2.65E-15 1.60E-04 2.872-15 1.06E-05 3.15E+07 1.42E-10 

TE125M 1.93E+02 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 1.84E-15 1.60E-04 1.22E-15 4.51E-06 3.15E+07 4.20E-11 
PU240 1.50E+02 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.002-05 1.43E-15 1.60E-04 9.26E-18 3.43E-08 3.15E+07 2.47E-13 
SM151 9.76E+01 2.5% 10% 68 5.992+06 1.12E-05 1.87E-12 3.00E-05 9.31E-16 1.60E-04 7.09E-20 2.62E-10 3.152+07 1.23E-15 
PU239 6,702+01 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 6.39E-16 1.60E-04 9.47E-18 3.50E-08 3.15E+07 1.13E-13 

BA137M 3.17E+04 2.5% 10% 68 5.99E+06 1.12E-05 1.872-12 3.00E-05 3.02E-13 1.60E-04 4.63E-14 1.71E-04 3.15E+07 2.61E-07 
RH106 4.71E+03 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.002-05 4.49E-14 1.60E-04 1,722-14 6.36E-05 3.152+07 1.442-08 

PR144M 3.48E+01 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.002-05 3.32E-16 1.60E-04 8.16E-16 3.02E-06 3.15E+07 5.05E-12 
AM243 1.362+01 2.5% 10% 68 5.99E+06 1.12E-05 1.872-12 3.00E-05 1.30E-16 1.60E-04 7.47E-15 2.76E-05 3.15E+07 1.81E-11 
CM242 9.82E+00 2,5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.002-05 9.36E-17 1.60E-04 1.06E-17 3.92E-08 3.15E+07 1.85E-14 
CM243 9.792+00 2.5% 10% 68 5.992+06 1.12E-05 1.87E-12 3.00E-05 9.34E-17 1.60E-04 1.50E-14 5.552-05 3.15E+07 2.61E-11 
NP239 1.36E+01 2.5% 10% 68 5.992+06 1.12E-05 1.87E-12 3.002-05 1.30E-16 1.60E-04 2.00E-14 7.40E-05 3.152+07 4.84E-11 
NP237 1.18E-01 2.5% 10% 68 5.992+06 1.12E-05 1.87E-12 3.00E-05 1.13E-18 1.60E-04 3.20E-15 1.18E-05 3.15E+07 6.71E-14 
PU242 9.04E-01 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 8.62E-18 1.60E-04 7.90E-18 2.92E-08 3.15E+07 1.27E-15 
AM242 2.71 E+00 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 2.58E-17 1.60E-04 1.88E-15 6.96E-06 3.15E+07 9.06E-13 

AM242M 2.72E+00 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.002-05 2.59E-17 1.60E-04 7.94E-17 2.94E-07 3.15E+07 3.84E-14 
F__ _Total 4.14E-03
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Sub-Thyroid

MPC-68
Normal Conditions 

Effective Dose Equivalent From Submersion 
% L.., Rate at Fraction Release 

Inventory available % remain MPC Vol Upstream Released Release Rate X/Q DCF DCF Occ Time DDE 
Nuclide (Ci/Assy) for release airborne No. Assy (cm3) (cm3/s) per sec Fraction (Ci/sec) (sec/m3) (Sv/Bq) (mRem/uCi) (sec) (mRem) 

Gases 
H 3 1.24E+02 2.5% 100% 68 5.99E+06 1.12E-05 1.87E-12 0.30 1.18E-10 1.60E-04 0.OOE+00 0,00E+00 3.15E+07 0.00E+00 
1129 1.12E-02 2.5% 100% 68 5.99E+06 1.12E-05 1.87E-12 0.30 1.07E-14 1.60E-04 3.86E-16 1,43E-06 3.15E+07 7.69E-11 I 

KR 85 2.04E+03 2.5% 100% 68 5.99E+06 1.12E-05 1.87E-12 0.30 1,95E-09 1,60E-04 1,18E-16 4,37E-07 3.15E+07 4.28E-06 
Crud 

Co-60 6,50E+01 100.0% 100% 68 5.99E+06 1,12E-05 1.87E-12 0.15 1.24E-09 1.60E-04 1.27E-13 4.70E-04 3.15E+07 2.94E-03 
Volatiles 

SR 90 2,24E+04 2.5% 100% 68 5,99E+06 1.12E-05 1.87E-12 2.00E-04 1.42E-11 1.60E-04 7.33E-18 2.71 E-08 3.15E+07 1.95E-09 

RU106 4.71E+03 2.5% 100% 68 5.99E+06 1.12E-05 1.87E-12 2.00E-04 2,99E-12 1.60E-04 0.00E+00 O.00E+00 3.15E+07 0,00E+00 
CS134 1.18E+04 2.5% 100% 68 5.99E+06 1,12E-05 1.87E-12 2,00E-04 7,50E-12 1.60E-04 7.57E-14 2.80E-04 3.15E+07 1.06E-05 
CS137 3.35E+04 2.5% 100% 68 5.99E+06 1.12E-05 1.87E-12 2.00E-04 2.13E-11 1.60E-04 7.55E-18 2.79E-08 3.15E+07 3,00E-09 

Fines 

PU241 2.58E+04 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 2.46E-13 1.60E-04 6.98E-20 2.58E-10 3.15E+07 3.202-13 
Y90 2.24E+04 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 2.14E-13 1.60E-04 1.87E-16 6.92E-07 3.15E+07 7.45E-10 

PM147 9,63E+03 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 9.18E-14 1.60E-04 6.75E-19 2.50E-09 3.15E+07 1,16E-12 
CE144 2.48E+03 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 2.36E-14 1.60E-04 8.33E-16 3.08E-06 3.15E+07 3.67E-10 
PR144 2.48E+03 2.5% 10% 68 5,99E+06 1,12E-05 1.87E-12 3,00E-05 2.36E-14 1.60E-04 1.95E-15 7.22E-06 3.15E+07 8.60E-10 
EU154 1.74E+03 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 1.66E-14 1.60E-04 6.15E-14 2.28E-04 3.1SE+07 1.90E-08 
CM244 2.38E+03 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3,00E-05 2.27E-14 1.60E-04 4,19E-18 1.55E-08 3,15E+07 1,77E-12 

PU238 1.58E+03 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 1.51 E-14 1.60E-04 4.01 E-18 1.48E-08 3.15E+07 1.13E-12 
SB125 7.91E+02 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 7.54E-15 1.60E-04 2.01E-14 7.44E-05 3.15E+07 2.83E-09 
EU155 5.41E+02 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 5.16E-15 1.60E-04 2.41E-15 8.92E-06 3,15E+07 2.32E-10 
AM241 2.78E+02 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 2.65E-15 1.60E-04 7.83E-16 2.90E-06 3.15E+07 3.87E-11 

TE1 25M 1,93E+02 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 1.84E-15 1.60E-04 4.64E-16 1.72E-06 3.15E+07 1.60E-1 1 
PU240 1.50E+02 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 1.43E-15 1.60E-04 3,92E-18 1.45E-08 3.15E+07 1.05E-13 
SM151 9.76E+01 2.5% 10% 68 5,99E+06 1.12E-05 1.87E-12 3.00E-05 9.31E-16 1.60E-04 3.58E-20 1.32E-10 3.15E+07 6.21E-16 
PU239 6.70E+01 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 6.39E-16 1.60E-04 3.88E-18 1.44E-08 3.15E+07 4.62E-14 

BA137M 3.17E+04 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 3.02E-13 1.60E-04 2.88E-14 1.07E-04 3.15E+07 1.62E-07 

RH106 4.71E+03 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 4.49E-14 1.60E-04 1.03E-14 3.81E-05 3.15E+07 8.63E-09 
PR144M 3.48E+01 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 3.32E-16 1.60E-04 2.81E-16 1.04E-06 3.15E+07 1.74E-12 
AM243 1.36E+01 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3,00E-05 1.30E-16 1.60E-04 2.09E-15 7.73E-06 3.15E+07 5.05E-12 
CM242 9.82E+00 2.5% 10% 68 5.99E+06 1.12E-05 1,87E-12 3,OOE-05 9,362-17 1.60E-04 4.91 E-18 1.82E-08 3.15E+07 8.57E-15 
CM243 9.79E+00 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 9.34E-17 1.60E-04 5,76E-15 2.13E-05 3.15E+07 1.00E-11 
NP239 1.36E+01 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 1.30E-16 1.602-04 7,52E-15 2.78E-05 3.15E+07 1.82E-11 
NP237 1.18E-01 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 1.13E-18 1.60E-04 9.94E-16 3.68E-06 3.15E+07 2,09E-14 
PU242 9.04E-01 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3,00E-05 8.62E-18 1.60E-04 3,32E-18 1.23E-08 3.15E+07 5.34E-16 
AM242 2.71 E+00 2.5% 10% 68 5.99E+06 1.12E-05 1,87E-12 3.OOE-05 2.58E-17 1.60E-04 5.94E-16 2.20E-06 3.15E+07 2.86E-13_ 

AM242M 2.72E+00 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 2.59E-17 1.60E-04 2.95E-17 1.092-07 3.15E+07 1.43E-14 
Total 2.952-03

Hi-STORM FSAR 
Report HI-2002444 Proposed Revision 1BPage 7.A - 73



Sub-Effective

MPC-68 
Normal Conditions 

Effective Dose Equivalent From Submersion 
% L.., Rate at Fraction Release 

Inventory available % remain MPC Vol Upstream Released Release Rate X/Q DCF DCF Occ Time DDE 
Nuclide (Ci/Assy) for release airborne No. Assy (cm3) (cm3/s) per sec Fraction (Ci/sec) (sec/m3) (Sv/Bq) (mRem/uCi) (sec) (mRem) 

Gases 
H 3 1.24E+02 2.5% 100% 68 5.99E+06 1.12E-05 1.87E-12 0.30 1.18E-10 1.60E-04 3.31E-19 1.22E-09 3.15E+07 7.28E-10 
1129 1,12E-02 2.5% 100% 68 5.99E+06 1.12E-05 1.87E-12 0.30 1.07E-14 1,60E-04 3.80E-16 1.41E-06 3.15E+07 7.57E-11 

KR 85 2.04E+03 2.5% 100% 68 5.99E+06 1.12E-05 1.87E-12 0.30 1.95E-09 1.60E-04 1.19E-16 4.40E-07 3.15E+07 4,32E-06 
I_____ __Crud . I _I 

Co-60 6.50E+01 100.0% 100% 68 5.99E+06 1.12E-05 1.87E-12 0.15 1.24E-09 1.60E-04 1.26E-13 4.66E-04 3.15E+07 2.91 E-03 
Volatiles 

SR 90 2.24E+04 2.5% i 100% 68 1 5.99E+06 1.12E-05 I 1.87E-12 I 2.00E-04 I 1.42E-1I I l.6oE-n4 I 7, F-1R 1 A 9 7q-nA I -.!5n7 
RU106 4.71E+03 2.5% 100% 68 5.99E+06 1.12E-05 1.87E-12 2.OOE-04 2.99E-12 1.60E-04 0.OOE+00 0.00E+00 3.15E+07 0.OOE+00 
CS134 1.18E+04 2.5% 100% 68 5.99E+06 1.12E-05 1.87E-12 2.OOE-04 7.50E-12 1.60E-04 7.57E-14 2.80E-04 3.15E+07 1.06E-05 
CS137 3.35E+04 2.5% 100% 68 5.99E+06 1.12E-05 1.87E-12 2.OOE-04 2.13E-11 1.60E-04 7.74E-18 2.86E-08 3.15E+07 3.07E-09 

Fines 
PU241 2.58E+04 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 2.46E-13 1.60E-04 7.25E-20 2.68E-10 3.15E+07 3.33E-13 
Y90 2.24E+04 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 2.14E-13 1.60E-04 1.90E-16 7.03E-07 3.15E+07 7.57E-10 

PM147 9.63E+03 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 9.18E-14 1.60E-04 6.93E-19 2.56E-09 3.15E+07 1.19E-12 
CE144 2.48E+03 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 2.36E-14 1,60E-04 8.53E-16 3.16E-06 3.15E+07 3.76E-10 
PR144 2.48E+03 2,5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3,OOE-05 2.36E-14 1.60E-04 1.95E-15 7.22E-06 3.15E+07 8.60E-10 
EU154 1.74E+03 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 1.66E-14 1.60E-04 6.14E-14 2.27E-04 3.15E+07 1.90E-08 
CM244 2.38E+03 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 2.27E-14 1.60E-04 4.91E-18 1.82E-08 3.15E+07 2.08E-12 
PU238 1.58E+03 2.5% 10% 68 5.99E+06 1.12E-05 1,87E-12 3.OOE-05 1.51E-14 1.60E-04 4.88E-18 1.81 E-08 3.15E+07 1.37E-12 
SB125 7.91E+02 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 7.54E-15 1.60E-04 2.02E-14 7.47E-05 3.15E+07 2.84E-09 
EU155 5.41E+02 2.5% 10% 68 5.99E+06 1,12E-05 1.87E-12 3.OOE-05 5.16E-15 1.60E-04 2.49E-15 9.21E-06 3.15E+07 2.40E-10 
AM241 2.78E+02 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 2.65E-15 1.60E-04 8.18E-16 3.03E-06 3.15E+07 4.04E-11 

TE125M 1,93E+02 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 1.84E-15 1.60E-04 4.53E-16 1.68E-06 3.15E+07 1.56E-11 
PU240 1.50E+02 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3,00E-05 1.43E-15 1.60E-04 4.75E-18 1.76E-08 3.15E+07 1.27E-13 
SM151 9,76E+01 2.5% 10% 68 5.99E+06 1,12E-05 1.87E-12 3,OOE-05 9.31E-16 1.60E-04 3.61E-20 1.34E-10 3.15E+07 6.27E-16 
PU239 6,70E+01 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 6.39E-16 1.60E-04 4.24E-18 1.57E-08 3.15E+07 5.05E-14 

BA137M 3,17E+04 2.5% 10% 68 5.99E+06 1.12E-05 1;87E-12 3.OOE-05 3.02E-13 1.60E-04 2.88E-14 1,07E-04 3.15E+07 1.62E-07 
RH106 4.71E+03 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3,OOE-05 4.49E-14 1.60E-04 1.04E-14 3.85E-05 3.15E+07 8.71E-09 

PR144M 3.48E+01 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 3.32E-16 1.60E-04 2.79E-16 1.03E-06 3.15E+07 1,73E-12 
AM243 1.36E+01 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 1.30E-16 1.60E-04 2,18E-15 8.07E-06 3.15E+07 5.27E-12 
CM242 9.82E+00 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 9.36E-17 1,60E-04 5.69E-18 2.11E-08 3,15E+07 9.94E-15 
CM243 9,79E+00 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 9.34E-17 1.60E-04 5.88E-15 2.18E-05 3.15E+07 1.02E-11 
NP239 1.36E+01 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 1.30E-16 1.60E-04 7,69E-15 2.85E-05 3.15E+07 1.86E-11 
NP237 1,18E-01 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 1.13E-18 1.60E-04 1.03E-15 3.81E-06 3.15E+07 2.16E-14 
PU242 9.04E-01 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 8.62E-18 1.60E-04 4.01E-18 1.48E-08 3.15E+07 6.45E-16 
AM242 2.71E+00 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 2.58E-17 1.60E-04 6.15E-16 2,28E-06 3.15E+07 2.96E-13 

AM242M 2.72E+00 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3,00E-05 2.59E-17 1.60E-04 3.17E-17 1.17E-07 3.15E+07 1.53E-14 
7 =_ 1 1 L Total 2.93E-03

HI-STORM FSAR 
Report Hl. "n)02444

Proposed P•',ision 1 BPage 7 4 - 74



Sub-Skin

MPC-68
Normal Conditions

Effective Dose Eauivalent From Submersion
% Ln.,or Rate at Fraction Release 

Inventory available % remain MPC Vol Upstream Released Release Rate X/O DCF DCF Occ Time SDE 
Nuclide (Ci/Assy) for release airborne No. Assy (cm3) (cm3/s) per sec Fraction (Ci/sec) (sec/m3) (Sv/Bq) (mRem/uCi) (sec) (mRem) 

Gases 
H 3 1.24E+02 2.5% 100% 68 5.99E+06 1.12E-05 1.87E-12 0.30 1.18E-10 1.60E-04 0.OOE+00 0.00E+00 3.15E+07 0.001+00 
1129 1.12E-02 2.5% 100% 68 5.99E+06 1.12E-05 1.87E-12 0.30 1.072-14 1.60E-04 1.10E-15 4.07E-06 3.15E+07 2.19E-10 

KR 85 2.04E+03 2.5% 100% 68 5.99E+06 1.12E-05 1.872-12 0.30 1.95E-09 1.60E-04 1.32E-14 4.88E-05 3.15E+07 4.79E-04 
Crud 

Co-60 6.50E+01 100.0% 100% 68 5.99E+06 1.12E-05 1.87E-12 0.15 1.24E-09 1.60E-04 1.45E-13 5.37E-04 3.15E+07 3.35E-03 

Volatiles 
SR 90 2.24E+04 2.5% 100% 68 5.99E+06 1.12E-05 1.87E-12 2.OOE-04 1.42E-11 1.60E-04 9.20E-15 3.40E-05 3.15E+07 2.44E-06 
RU106 4.71 E+03 2.5% 100% 68 5.99E+06 1.12E-05 1.87E-12 2.00E-04 2.99E-12 1.60E-04 0.00E+00 0.00E+00 3.15E+07 O.00E+00 
CS134 1.18E+04 2.5% 100% 68 5.99E+06 1.12E-05 1.872-12 2.00E-04 7.50E-12 1.60E-04 9.45E-14 3.50E-04 3.15E+07 1.32E-05 
CS137 3.35E+04 2.5% 100% 68 5.99E+06 1.12E-05 1.87E-12 2,00E-04 2.13E-11 1.60E-04 8.63E-15 3.19E-05 3.15E+07 3.43E-06 

Fines 
PU241 2.582+04 2.5% 10% 68 5.992+06 1.122-05 1.87E-12 3.00E-05 2.46E-13 1.60E-04 1.172-19 4.33E-10 3.152+07 5.37E-13 
Y90 2.24E+04 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.002-05 2.14E-13 1.602-04 6.242-14 2.312E-04 3.152+07 2.49E-07 

PM147 9.63E+03 2.5% 10% 68 5.992+06 1.1212-05 1.87E-12 3.00E-05 9.18E-14 1.60E-04 8.1112-16 3.00E-06 3.152+07 1.39E-09 
CE144 2.48E+03 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 2.36E-14 1.60E-04 2.93E-15 1.08E-05 3.15E+07 1.292-09 
PR144 2.48E+03 2.5% 10% 68 5.992+06 1.12E-05 1.87E-12 3.00E-05 2.36E-14 1.60E-04 8.43E-14 3.12E-04 3.15E+07 3.72E-08 
EU154 1.74E+03 2.5% 10% 68 5.99E+06 1.1212-05 1.87E-12 3.002-05 1.662-14 1.602-04 8.292-14 3.07E-04 3.152+07 2.572-08 
CM244 2,38E+03 2.5% 10% 68 5.99E+06 1.1212-05 1.87E-12 3.002-05 2.272-14 1.60E-04 3.91 E-17 1.452-07 3.15E+07 1.65E-11 
PU238 1.58E+03 2.5% 10% 68 5.99E+06 1.12E-05 1.872-12 3.002-05 1.5112-14 1.60E-04 4.09E-17 1.512-07 3.152+07 1.15E-11 
SB125 7.91E+02 2.5% 10% 68 5.99E+06 1.122-05 1.87E-12 3.00E-05 7.542-15 1.60E-04 2.65E-14 9.81E-05 3.15E+07 3.73E-09 
EU155 5.41E+02 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 5.16E-15 1.60E-04 3.392-15 1.25E-05 3.15E+07 3.26E-10 
AM241 2.782+02 2.5% 10% 68 5.99E+06 1.12E-05 1,87E-12 3.00E-05 2.65E-15 1.60E-04 1.28E-15 4.74E-06 3.15E+07 6.33E-11 

TE125M 1.93E+02 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 1.84E-15 1.60E-04 1.942-15 7.18E-06 3.15E+07 6.67E-11 
PU240 1.50E+02 2.5% 10% 68 5.99E+06 1,122-05 1.872-12 3.002-05 1.43E-15 1.60E-04 3.92E-17 1.452-07 3.15E+07 1.05E-12 
SM151 9.76E+01 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.002-05 9.3112-16 1.60E-04 1.902-19 7.03E-10 3.152+07 3.30E-15 
PU239 6.702+01 2.5% 10% 68 5.99E+06 1.1212-05 1.872-12 3.00E-05 6.392-16 1.60E-04 1.86E-17 6.88E-08 3.15E+07 2.22E-13 

BA137M 3.172+04. 2.5% 10% 68 5.99E+06 1.1212-05 1.872-12 3.002-05 3.02E-13 1.60E-04 3.73E-14 1.382-04 3.152+07 2.10E-07 
RH106 4.712E+03 2.5% 10% 68 5.99E+06 1.122-05 1.872-12 3.002-05 4.49E-14 1.602-04 1.09E-13 4.032-04 3.152+07 9.132-08 

PR144M 3.482+01 2.5% 10% 68 5.99E+06 1.12E-05 1.872-12 3.001-05 3.32E-16 1.60E-04 5.082-16 1.88E-06 3.15E+07 3.142-12 
AM243 1,362+01 2.5% 10% 68 5.99E+06 1.12E-05 1.872-12 3.002-05 1.30E-16 1.602-04 2.752-15 1.02E-05 3.152+07 6.65E-12 
CM242 9.82E+00 2.5% 10% 68 5.99E+06 1.1212-05 1.87E-12 3,00E-05 9,362-17 1.60E-04 4.292-17 1,592-07 3.15E+07 7.492-14 
CM243 9.79E+00 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 9.34E-17 1.60E-04 9.79E-15 3.62E-05 3.15E+07 1.702-11 
NP239 1.36E+01 2.5% 10% 68 5.99E+06 1.1212-05 1.872-12 3,002-05 1.30E-16 1.602-04 1.60E-14 5.92E-05 3.15E+07 3.87E-11 
NP237 1.18E-01 2.5% 10% 68 5.99E+06 1.12E-05 1.872-12 3.00E-05 1.13E-18 1.602-04 1.54E-15 5.70E-06 3.152+07 3.23E-14 
PU242 9.042-01 2.5% 10% 68 5.992+06 1.122-05 1.872-12 3.002-05 8,622-18 1,602-04 3.27E-17 1.21E-07 3.152+07 5,26E-15 
AM242 2.712+00 2.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.002-05 2.58E-17 1.602-04 8.20E-15 3.03E-05 3.15E+07 3.95E-12 

AM242M 2.72E+00 2.5% 10% 68 5.99E+06 1.12E-05 1,872-12 3,002-05 2.59E-17 1.60E-04 1.36E-16 5.03E-07 3.15E+07 6.58E-14 
I I I Total 3,852-03
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MPC-68 

Off-Normal Conditions 
E tive Dose Enuivalent From qt ihmareirin

! i i ~L,- Rate i i % PC Vol at Fraction Release 
SInventory !available 1% remain MPVl Upstream Released Release 1 Rate X/Q 1 DCF DCF Oct Time DDE 

Nuclide (Ci/Assy) if r Iees airborne No. Assy (cm3) (cm3/s) per see Fraction (Ci/sec) (sec/m3) 1 (Sv/Bq) (mRem/uCi) (e) (mRem) 

. ............................... ......... ....... .. . ........-.. .. ....---. . .. ... .................... ... .. . . .. .. .. ..... ... .. ..... .  
--1'"-....124E•+0(2---1,% ..... Y0•- .... -68-... 5.99E+06 1.12E-05 1.87E-12 |0.30 ,5.43E-10 .6i 0E-04 I 0.005+00 O.OOE+00 3.15E+07 0.005+00 

1129 1,12E-02 1i 11.5% 100% 68 :5.99E+06 1.12E-05 1.87E-12 0.30 4.91E-14 1.60E-04 i4.83E-16 1.79E-"06 1 3.15E+07 4.43E-10 
KR 85 2.04E+03L._11.5%-.. 100% 68 5.99E+06 1.125-05 1.87E-12 0.__30 .L.955-9_0- 0J 1.7-6 4350 .1 5E+07 1.95E-05 

........ .. .... .. . . - C r u d -- -- -----.. .. '... . ...... .... 5E. (... .. ..... ... 28.- 3 . . . . .. . .. .  
Co-60 6.50E+01 1 100.0% -1,00% ..... 68•....... 5.99E+406 1.12-2.05"18}:2 ii ..... 015 1.24.. -3,09- 1.60E-'04 "1.23:-•1-3-.. 4.555E-04....  

SR~ 90 2.2z,• +-+u• It 110.• 1lV(% tsid 1 .99 L:+06 1.121E-05 1.87E-12 I2.00E-04 i6.55E-11 1.60E-04 i 7.78E-18 2.88E-08 3 ,15E+07 9.50E-09 
RU106 14.71E+031 11.5% 1100% 68 15.99E+06 1.12E-05 1.87E-12 2,005-O4 1.38E-11 1.60E-04 iO.OOE+OO O.00E+O0 3.15E+07 O.OOE+OO 

CS134 _1.18E+041 11.5% 1 100% .• 68 5.99E+06 1.12E-05 1.7 -2 20 E0: .5 -11 1,60E-04 7.0E1 2.745-4 31 E 0 4.76E-05 -'-S_ 37'• 3.3E-0 118 5%5.995-+06 1.2-05 1.8111 1.600E-04-1 1.12E-1 .0-04 _ .9E-8 .955-08 3.15E+07 1.45E-08 
, • '~~ Fines . ..  

...PUI24'1 •2.'58E+-04--1 1 ..... 1-0%/ ... 68 5.99E+06 1.12E-05 1T.87Eý-12 3.06E-0 1.13E-12 1.60E-04 1 7.19E-20 2.66E-10 3.15E+07 1.52E-12 

....Y 90 .. 2.24E_+04___1_._1...5%_._". . 10% 68 5.99E+06 1.12E-05 |1.87E-12 3,00E-05 9.83E-13 1 160E0 |18EP669E-07 3.15E+07 3.46E-09 
P M 14 7 6 ------------ --------.-1-0 ...... ... -8 ---... ------.. ----- ----- ...... .. .. . .  

PM147 9 .63E+03 ! 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 _ 3.00E-05 4 .22E-13 1.60E-4 L85E1 .6-6 5+7 1750 
CPR1,4.4_.2.48E.+03_. 1.11._5%/ 10% 68 5.99.E_+06! 1.12E-05 1.87E-12 _3.00E-05_ 1 109F-13._. 1.60E-0.• 4 1_8.53E-16. 3.16E-06 3.15E+07 3.85E-09 
PR144 2.748E+031 11.5% 10% 8 5.E+61.12E-05 185-230E0 763-410-46001 22-0 3.5+7 .5-8 

CM --- 3E 0 ] 115 1% .. -- 68 ......... 5•,99" 0+ 6 1,2 -5 1.87rE-12 3.005-05} 1.09E-13 J1.60E.04i 1.90E- 18 .5 E'- 7...... 3E 6 3.15-E=+07 3. 85E. - 09"•" .............  

EU154 1.74E+031 11.5%. 10% 68 5 .99E+06 1.12E-05 1.87E-12 3.00E-05 7.693E-14 1.60E-04 6.56E-18 2.22E-04 3.15E+07 8.54E-08 

S12 7.91 E+021 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-o5 I 3.47E-14 1.605-04. 1 1.98E-14 7.33E-05 3.15E+07 1.28E-08 

EU155 5.41E+O21 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3,005-05 2.37E-14 1.60E-04 !2.4-9E-15 9.21 E-06 3,15E+07 1.10E-09 
AM241 2.78E+02j 11.5% 10% 68 5.99E+06 1.12E-05 1._87E1 3.00E-05 1 122E-14 1.60E-04 |8.58E16 .7-6 31E0 1,95E- 10 

":''-.M "1'9 0E"2 • °- -11 5 . . . 6_8" .. .5 . -0 " "1-.12 E:-05- 1...8 7E 12 3.00E-- 05- -8A 8"E--1 i 1.5i '6 0 -04 5.96E -16 2 .21 E-06 3.15 E+07 9,43E-1 1 
...PUI2-40O- 1".50E+-021 11.5--%- 10(%" 68 5.99E+06 1.12E-05 1.87E-12 13j.00E-05! 6.58E-15-T1.60E-04 6.36E.18 2.35E-08 "I 3.15E+07 7.80E- 13 
SM151 9 .76E5- 1 1 .--5-% -- 10%,o- 68 5.99E "+06 1,12E-05 •-1.87E-12 3.00E-05 I 4.28E-153 1.60E-04 5.20E-20 1 .925--1"0" 3"15E+07 41 5E1 
PU239 !6.70E+01! 115, 1% 5.99E+06 1.12E-05 1._i87E-12 •3.00E-05 2-94E-15 1 60E-04 4.84E-18 17E0 .5+7 26E1 

BA 37M317E+041 11.5% 1 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05, 1.39E-12,I 1.60E-04, 2.82E-14 .... 1.ý04-1-0•...... 3,15E'+-0-'7... 7-.3-1-E-07............  

RH106 ;4.71E+031 11.5% 110% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 2,07E-13 !1.60E-04 1.01E-14 3.74E-05 3.15E+07 3.89E-08 
...P.Rl.44.M 3.48E+01 .i 111.5%_[ 10% 68 5.99E+06.. 1.:12E-05 .1_.87E_7-12__3._00_,E-0 1 ._ 53.E -15 1.60E-04 1. 3.25E-16 1.20E-06 1 3.15E+07 9.5 -12 

AM23 136+01I 1.5 [ 0% 68 5.9+611E0 .7-2]3,00E-05 [5.97E-16 1.60E-04 j=2.19E-15 8.10E-06........... 3.15E+07 2.44E-1 1 

CM242 9.82E+00 1 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 i4.31E-16 1.0E0 7.3E1 2.0E0 I 3.5"762E1 
C M 4 9 .7o = + 0 0 T : : /: 0 8 5 9 F + 0 . 2 - 5 1 8 E 1 . O 5 4 2 C 1 1 .6 0 E - 04 ! 5 .7 7 E -1 5 2 ,1 3 E - 05 3 .1 5 E + 07 ! 4 .6 2 E- 1 1 

NP239 1.36E+01 11.5% !10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 1 5.97E-16 1.60E-04 7.53E-15 2.79E-05 3.15E+07 8,38E-1 1 
NP237 1.18E-01 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 5.18E-18 1.60E-04 1.04E-15 3.85E-06 3.15E+07 1.00E-13 
PU242 9.04E-01| 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 |300OE-05 3-97E-17 1 GOE-04 I5-34E-18 1.98E-08 13.15E+07 3.95E-15 
AM242 2.71E+001 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 -3.00E-O5 1 1,19E-16 1.*60E-04 I6.09E-16-' 2.25E-06 1 3.15E+07 1.35E-12 . .....  

AM242M 2.72E+00 1 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 ,F_._0E-0-05} --------1 1.0-4..._8.E-1 14E0 .5+7 84E1 
5 1.9E1 1.0E0 1 3.0E1 1.4 E-0 total-207 8I"5E-14--....

Sub-Gonad
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Sub-breast

MPC-68 
Off-Normal Conditions 

Effective Dose Eauivalent From Submersion
______~~Lfi ___- T ~Rate T 

%at Fraction Release 
Inventory available % remain MPC Vol Upstream Released Release Rate X/Q DCF DCF I0cc Time DDE Nuclide (Ci/Assy) 1for releasel airborne No. Assy (cm3) (cm3/s) per sec Fraction ± C/e) (el3 S/q mlmu I) (sec) (mRem) 

H ---- - - - -- 3 ....E.... ---+0 ----5. ~ - - - - - - - _ _ 

1 31.2E011,5% 100% 68 5.99E+06 0.30-0 5.43E-10 1.60E-04 0 .ooE+00 0.OOE+00 a 315E+07 -0.OOE+00____ 

1129 1.12E-021 11.5% 1 100% 68 5.99E+06 1.12E-05 1,87E-12 0.30 T 4.91-4 16E0 .6-6 24E0 .1E0 6.10E-10 
i ~~~~~~~~~~1E- 1 1.004166E1 2,606 31E7 

KR 85 20E31 -1.5% j 100% 68 __5.99E+06 1.1 2E-05 1.87E-12 0.30_ 8.95E-09 1 .60E-04jj 1 .34E-1 6 4.96E-07 13.15SE+07 2.24E-05 _ 

..........
rud..........--.----.-----.-. . ....... 

... .. ---1_._--_ 1---- ---.---.-.  Co-60 6.50E+01, 100.0% 100% 68 5.99E+06 1.12E-05 1.87E-12 0.15 1.24E-09 1.60E-04 1.39E-13 5.14E-04 3.15E+07 3.21 E-03 
______ ______ _____ I______ _____ ~Volatiles 

SR 90 2.24E+041 11.5% 100% 68 5.99E+o6 1.12E-05 1.87E-12 2 ooE-04 +6,55E-11 1.60E-04 9.49E-18 3.51 E-08 3,15E+07 1. 16E-08 
RU106 4.71E+03[ 11.5% 1 100% 68 15.99E+06 1.12E-05 1.87E-12 200OE-04 j1.38E-11 1.60E-04 [o.ooE+00 0.OOE+00 3,15E+07 0.OOE+00 

-CS134 1.18E+041 11.5% 100% 68 5,99Ei-06 1.1 2E-05 1.87E-12 2.OOE-04 I3.45E-1 1 1.60E-04 I8.43E-14 3.12E-04 3.1_5E+07 5.42E-05 ___ 

0517 .3E+4115 10% 8599+0 112E05 1.7E1 2OO-04 I9.80E-1 1,160E-04 I9.67E-18 3.58E-08 3.15E+07 1.77E-08 

PU41 2.8+4 15 0 8 599E+06 1.12E-05 1.87E-12 3.00E-0 1 Fines t6E0 .7-20___________ 
oE-o 1.1E_2_.6E_4_867_321 _1 3.15E+07 1.83E-12 Y90 12.24E+041 11.5% 10% 68 5.99Ei-06 1.12E-05 1.87E-12 3.ooE-05 j9.83E-13 1,60E-04 I2.20E.1 81E0 31E+7 403E-09 

-_ _ _ __ _ _ ----_- - - ------- -------- -- - ------ ---- - ------- ------- -___ ----- -----_ -__ _ -----M179,63E+031 11.5% 10% _68__ 5.99E+06* 1.12E-05 1.87E-12 3.OOE-05 4.22E-13 1 60E 04 I 9.56E-19 3.54E-09 I3,15Ei-07 7.53E-12 
CE144 2.4E+01 1.5 10 6 5.9E+0 1.1E-0 1,8E-1 3.OE__ 1.09E 13_ 1.6E-0 _ _ 1.0E-1 3.4 E0 3,15E+0 2.05E0 

PR144 2.48E+03] 11.5% 10%ý --- 68 5.99E+06 1,12E-05 1.87E-12 3.OOE-05 1.09E- 13 1.60E-04 1 2.1E-iSi37E0 3.15E+07 4.36E-09 
--.-- -- 11-1 _ ý ...... . 1....- ------ ------ --- -~ .... ... " - 4 ---- -

CR244 2.38E+031 11.5%~ 10% 68 5.99E+06. 1.12E-05 1.87E-12 3.OOE-05 1.04E-13 1.60E-04 2.33E-17 7.92E-08 3.15E+07 2 .59E-11 
EU238 1.58E+03 i 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 7t6.3E-14 1.60E-04 61.2E-174 .70E-08 3.15E-t07 1,64E-11~ 
SBM244 7.91e+02, 11.50 10 68 5.99E+06 1.12E-05 1.87E-12 3.ooE 05 13.47E134 1.60E-04 1.27E-14 8.409E-05 3 .15+0 14E0 
EU2385 5.41E+023 11.5% 110% 68 5.99E+06 1.12E-05 1.87E-12 3.ooE-05 2.37E-14 1.60E-04 12.9E-15 1.09E-05 3.15E+07 1.314E-09 
AM21 2 789E+021 11.5% 10% 68 5,99Ei-06 1.12E-05 1.87E-12 3.ooE-05 :-4E14 004± 107E-15 3.96E-06 3.15E+07 2.43E-10 

TE125M 1.93E+021 11.5% 10% 68 5,99E+06 1.12E-05 1.87E-12 3.OOE-05 18.48E-15 1.60E-04 18.48E-16 3.14E-06 I .5+7[1.34E-10 
-~37 ---- ---_---- 

SE 
--- -

PU240 1.50E+021 11.5% 10% 68 5.99E+06 1.12E-05 1,87E-12 3.OOE-05 6.58E-15 1.60E-04 1 1.23E-1i 4,55E-08 I 3.15E+07 1.51E-12 ___ 

SM151 9.76E+01 111.5% 10% 68 5.99E+06, 1.12E-05 1.87E-12 3.OOE-05 4.28E-1S 1 .60E-04 11 8.80E.2 3.26E-10 I 3.15E+07 7.03E-15 PU239 6.70E+01 111.5% 10% 68 5.99E+06 1.12E-0S 1.E1 3OOE-05 2 -94E-15 1,60E-04 7,55E-18 2.79E-08 3.15E+07 I4.14E-13 
BA3M3.17E+041 11.5% 10% 68 5.99E+0 1.12E-05 1.87E-12 3.OOE-05 1.39E-12 1.60E-04 3.2E-14 1. 19E-04 3.15E+07 8.35E-07 

RH106 4.71 E+03 it11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 j2.O7E-13 1.60E-04 T1,16E-14 4.29E-05 13.15E+07 4.47E-08 
PR ___8_.9E0_.1E05 18E-2 3.O__ 153-5 .0-0 _____15E-6 1 .5+0 .2E1 

CM243 1.IE0 115 0 +611E0 .7-2 30 0 0 .5E+07 2,90E-1 1 
2R442 9.82E+00 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 4.1 3E- 15 1.60E-04 1.482E-17 5.48E-08 3.15E+07 1,19E-13 

NP239 1.36E1-01'1 11.5% I 10% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 5.97E-16 1.60E-04 I 8.73E-15 3.23E-05 3.1507 91E1 
NP3 .8-1 11.5% [100/ 68 5,99E+06 1.12E-05 1.87E-12 3.OOE-05 41 51E-18 1.60E-04 1.26E-15 4.66E-06 3.15E+07 1.22E-13 

PU242 9.04EL-01I 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 3.97E-16 1.60E-04 1.03E-17 32.41E-08 3.15E+07 7.62E-15 
AM242 21716E+001 !11.%6 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 1.97E-16 1.60E-04 7 .30E-16 323,7E-065 3.15E+07 9.71E-11i 

722 E +.04E0 11.5% 110% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 3.97E.17 1.60E-04 6 .01E-17 3.812E-07 i 3.15E-t07 1 .34E-13 

-. 4 -- --- -------- -----.- - _ --- ,- - ------

L _____ 1_____ Total I 3.29E-03
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Sub-Lung

MPC-68 
Off-Normal Conditions

______ fLa_ Rate II i 
% at Fraction 1 Release I I 

Inventory available % remain MPC Vol Upstream Released Release Rate X/Q 1 DCF DCF Occ Time DDE 
Nuclide (Ci/Assy) forrelease airborne No. Assy (cm3) (cm3/s) persec Fraction I (Ci/sec) (sec/m3) J (Sv/Bq) (mRem/uCi) (sc) (mRem) 
------------------ ----- ----------- ------ ------4 - ------------ _------- Gae ------ _ _J--- -- -----------.....  ---------------- ---------------
H 3 1.24E+02-i 11.5% 100% 68 5.99E+06 1.12E-05 1.87E-12 0.30 5.43E-10 1.605-04 2.75E-18 1.02E-08 3.15E+07 2.78E-08 
1129 1.12E-02 11.5% j 100% 68 5.99E+06 1.12E-05 1.87E-12 0.30 4.91E-14 1.60E-04 I 2.14E-16 7.92E-07 3,15E+07 1.96E-10 

KR85 2_04E+O3, 11.5% 85100% 68 5.99E+06 1.12E-05 1.87E-12 0.30 i 8.95E-09 1.60E-04 1._114E-16 . 4.22E-07 3,15E±07 1.90E-05 .. ......... __ _ _ _ ._ _ _ ........ ..... ----- -- -------_ ------- ---~ -------------------7  L _ _ _ _ .ICrud , -..."'()3 
C0-60 6.50E+011 100.0% [100% 68 5.99E+06 1.12E-05 1.87E-12 0.15 1.24E-09 1.60E-041 1,24E-13 45 J 2.87

+ _ _ Volatiles 
bHUU 2.24L+U41 11.bv% iUU% 68 5.9L+UU 1.12L-0 1,1371:-12- 1 2.001_-04 655L1 11 1.60L04 644E-18 2.38E-08 3.151E+07 7.87E-09 
RU106 4.71E+031 11.5% I 100% 68 5.99E+06 1.12E-05 1.87E-12 I 2.00E-04 1.38E-11 1.60E-04 .E O .OOE+0 0.OOE+0 0 3.15E+07 i0.00E+00 
CS134 1.18E+04j11.5% T 100% 68 5.99E+06 1.12E-05 1.87E-12 2.OOE-04 3.45E-11 1 .60E-04 7.37E-14 2.73E-04 3 15E+07 4,74E-05 S- -----I- .-----. ----- --- ------ ---- -_.._____- ----"CS137 3.35E+041 11.5%-I 100% 68 5.99E+06 1.12E-05 1.87E-12 F 2.OOE-04 I 980E-11 1.60E-04 I 6.68E-18 2.47E-08 3.152+07 1.22E-08 I---------Fines 
PU241 2.58E+041 11.5% 10% 68 5.99E+06 1.12E-05 ,187E-12 3.00E-05 1.13E-12 1.60E-04 6.482-20 2.40E-10 3.15E+07 1.37E-12 
Y90 2.24E+04j 11,5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-054 9.83E-2 1602-04 1.772-16 6.55E-07 3.15E+07 3.24E-09 '- .... --.... -5 -i ------ -... .. .-I- -.. .. .....-----... .------ --------------- --- --E : --- - --o --- ---- ---;----------- -. -i ---------- "- . ..... ..-- - ---.- ---. .... ...- -5 --+---.. .....,,_- c---. .. . .. . ...  PM147 9.63E+031 11.5% 10% 68 5.992+06 1.122-05 1.872-12 L3.002-05 14.222-13 1.60204 5.45E-19 2.02E209 I3.15E+07 4.29E- 12 ___ 

CE144 2.48E+031 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 1 1.09E-13 1.60E-04 1 7.69E-16 2.85E-06 3.15E+07 1.56E-09 
PR144 2.48E+03; 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 J 3,00E-05 1.09E-13 1.60E-04 1.90E-15 7.03E-06 j3.15E+07 3.85E-09 
5U154 .74E+03__ 11.5% .0% __68 5.99E+06 1.122-05 1.87E2-12 -3.•O-05 7.63E14 1.60E-04 5.99E-14 2.22E04 -3.15E+07 8.53E-08 

CM244 12.38E+03 11.5% ] 10% 68 5.992+06 1.122-05"1.872-30-05 1.042-13 1.602-04 - E 7.08E-19 2.62•-09 3.15E+07 1.38E2-12.......  
PU238 1.58E+031 11.5% ] 10% 68 5.99E+06 1.12E-05 1.87E-12 I 3.00E-05 1 6,93E-14 1.60E-04 1.06E-18 3.92E-09 3.15E+07 1.37E-12 
SB125 17.91E+021i 11.5% J 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 3.47E-14. 1.60E-04 1.95E-14 7.22E-05 3.15E+07 1.26E-08 
EU155 5.41E+021 11.5% 10% 68 5.992+06 1.12E-05 1.87E-12 3.00E-05 2.372-14 1.60E-04 2.22E-15 8.21E-06 3.15E+07 9.82E-10 
AM24.1 2,78E+21 11.5%] 10% 68 5.99E+06 1.12E-05 1.87-1204 6.74E-16 2.49E-3 3152+07 1.53E-10 

TE125M 1.93E+021 11.5% 10% 68 5,99E+06 1.12E-05 1.87E-12 3.00e-05 I 8.48E-15 1.60E-041 2.23E-16 8.252-07 3.15E+07 3.53E-11 
PU240 1.502+021 11.5% 10% 68 5,992+06 1.12E-05 1.87E-12 3.00E-05I 6.58E-15 1.60E-04[ 1.09E-18 4.03209 - _ 15+07 1.34E-13 

SM11 9.762+01-1 11.5% ..10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 4.428E-15 1.60E-04 T.085-21 2.62E-11 3.15E+07 5.65E-16 
PU239 6.702+011 11.5% 10% 68 5.992+06 1.12E-05 1.872-12 3.00E-05l 294215 1.602-04 2.65E-18 9.81E-09 3,15E+07 1.45E-13 

_1 .........-......... ............ 4 - ........ . .. ... .. .. ... - ----- -5 . .E 0 . .. . ... 1 ................. ........... ... . -. ...... . . . .- - ----. --. . -t- ---.-..- _....... ....  
BA137M 3.17E+041 11.5i 10% 68 5.992+06 1.122-05 1.872-12 3.00-05 1 392121.602-041 2,80E-14 1.04E-04 3.15E+07 .26E-07 
RHI06 4.71E+031 11.5% 10% 68 5.99E+06 1.122-05 1.87E-12 3.00E-05 1 2.07E-13 1.60E-04 [1.01E-14 3.74E-05 ! 3.15E+07 3.89E-08 
PR144M 3.48E+01 C 11.5% 10% 68 5.992+06 1.12E-05 1.872-12 3.OOE-05 i 1.53E-15 1.60E-04 2.00E-16 7.40E-07 1 3.15E+07 5.69E-12 

AM24 1.362E+01 11.5% 10% 68 ,5.99E+06 1.12E-05 1.87E-12 3.002-05 5.97E-16 1.602-04- 1.922-15 7.102E06 3.1452-+071 2145
CM242 9.82E+001 11.5% I 10% 68 15.99E+06 1.12E-05 1.87E-12] 3.OOE-05 4.31E-16 1.60E-04 1.13E-18 4.18E09 3.15+07 I9.082-15 

CM243 9.7900; 11.5% 110% 68 15.99+06 1.12E-05 1.872-12 3.002-05 4.29E- 16 1.60E-04 , 5.502-15 2.04E-05 3.15E+07 4.40E-11 
NP239 1.36E+01 11.5% 110% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 5.972-16 1.60E-04 7.18E-15 2.66E-05 3.15E+07 7.99E-11 

NP237 1.18E-01 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 5.18E-18 1.60E-04 [ 9.02E-16 3.34E-06 3.15E+07 8.71E-14 
PU242 9.04E-01 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 3.97E-17 1.60E-04 9.69E-19 3.59E-09 3.15E+07 7.17E-16 ...._ .... ... _ .......... -- --- ---_ -------- ------ --__. ------------------ ------------ --------AM242 2.71E+001 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.002-05-11.192E-16 1.60E-04 I 5.5E-16 ._2.042E06 3•15E+07__ 1.222-12 

AM242M 2.72E+00 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 .. 192E16._ 1.60E-04 I 1.72E-17 6.36E-08 , 3.15E+07 3.832E-14--_________________________________________________ _______ ______ _______ ______ _____Tootal2.92-033E __03
HI-STORM FSAR 
Report H1-P02444 Proposed Revision 1BPage 7 A - 78



Sub-R Marrow

MPC-68 
Off-Normal Conditions

Effective Dose Equivalent From Submersion 

I L•., Rate i I 
i % at Fraction i Release I 

Inventory 1 available % remain MPC Vol Upstream Released Release Rate x)/Q DCF DCF 0cc Time DDE 
Nuclide (Ci/Assy) for release airborne No. Assy (cm3) (cm3/s) per sec Fraction 1 (Ci/sec) (sec/m3) (Sv/Bq) (mRem/uCi) (See) (mRem) 

I • I Gases 

H3 1.24E+02 11.5% 1100% 68 5.99E+06 1,12E-05 1.87E-12 0.30 1 5.43E-10 1.60E-0-4-- I .00E-s00 0.O66E+66 [. 3-.1-5-Ei-0-7 0.00E±+00-- --
1129 1.12E-02 11.5% 100% 68 5.99E+06 1,12E-05 1,87E-12 0.30 1 4.91E-14 1.60E-04 1,64E-16 6.07E-07 3.15E+07 1.50E-10 

KR 85 2.04E+03 11.5% _. 100% 68 5,98E+06 1.12E-05 1.87E-12 0.30 j 8.95E-09j 1.60E-04L1.OGE-16 4.03E-07 3.15E+07 1.82E-05 
- ICrud C - 0 .5 E 0 10 . % - " " "-/o... ..................... .... ............... ...... ..... ..... ..... . ......... ........ ..... .5 . 9-01 12 - 5-.7-1 0 .15 1 2 Eo....... ...................... ........ -------.2 E -31 ...................... ....... . .... 4 5 -4 ------- j 1i5 • -0 "......: 1 4 I (" ................  

Co-- -.0E0 -_ _ -- 00%- 68---- 5.99E+06 1.12E-05 1.87E-12 1  0.15 I1.24E-09 1.60E-04 1.23E-13 4,55E-04 3.SE07.84-E--0-3 ___ 
_ _ _ _ _Volatiles _ 

SR 90 2.24E+04, 11.5% 100% 68 5.99E+06 1.12E-05 1.87E-12 2.OOE-04 8655E-11 1.60E-04 5.44E-18 2.01E-08 3.15E+07 665E-09 
RU106 4.71E+03! 11.5% 100% 68 5.99E+06 1.12E-05 1.87E-12 2.OOE-04 I 1.38E-11 1.60E-04 0.OOE+00 O.OOE+O0 3.15E+07 O.OOE+00 
CS134 1.18E+04 1 11.5% 100% 68 5.99E+06 1.12E-05 1.87E-12 2.OOE-04 3.45E-11 1.60E-04._ 7.19E-14 2.66E-04 3.15E+07 463E-05 -- ----- - ' l -------- ----- .. .. ". ..- ------------- - .• • - • ".. . .. . .. . ..... .... .  
C137 3.35E 11.5% 1% 68 5.99E+06 1.12E-05 1.87E122.OOE-04 1 9.80E-11 1.60E-04 5.70E-18 2.11E-08 3.15E+07 1.04E-08 Fiesrr 

----------- I ------ ------.---.-- ---- --- .-- --__ -- _Fine PU241 2.58E+04 11.5% 10% 168 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 1.13E-12 1.60E-04 5.63E-20 2.08E-10 3.15E+07 1.19E-12 

.Y90 2.24E+041  11:5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 -983E 1 .60E-04 1 625-16 5.99E-07, 3.15E+07 2.97E-09 
I~ ~~~~ *--- ---- --------- I-.....-. --------- ---- - - .--------- --- - --. -_ _ _ _ _

PM147 9.63E+031 11.5% 10% 68 5,99E+-06 1.12E-05 1.87E-12 3,OOE-05 4.22E-13 1.60E-04-1 4.46E-19 1,65E-09 3.15E+07 3.51-E-12 
CE144 2.48E+031 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 1.09E- 13 1.60E-04 i 6.68E-16 2.47E-06 3.15E+07 1.36E-09 
PR544 _2.48E+01 1 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 1.09E-13 1.60E-04 1.87E-15 6.92E-06 3.15E+07 3.79E-09 

EU154 1.74E+03, 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 I 763E-14 1.60E-04 15.87E-14 2.17E-04 3.15E+07 8.35E-08 
CM245 7.91E+03! 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 I 1.04E- 13 1.60E-04 1.46E-18 5.40E-09 3.15E+07 1.21E-08 
PU238 1.58E+031 11.5% 1 10% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 I 693E-14 1.60E-04 I 1.68E-18 6.22E-09 1 3.15E+07 2.17E-12 
SB125 7.91 E+021 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 3.47E-14 1.60E-04 1.87E__-1 6.92E-05 3.15E-t07 1.21 E-08 
EU155 5.41 E+02i 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 j2,37E-14 -1.60E-04 L1.85E-15 6.85E-06 I3.15E-t07 8.19E- 10 
AM241 2.78E+0211 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 1.22E-14 1.60E-04 i5.21E-16 1.93E-06 3.15E+07 1.18E-10 

TE125M 1.93• • 1.5--%--1 10%•%-- 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 8.48E-15 1.60E-04 1.86E-16 6.88E-07 3,15E+07 2.94E-11 
-- "PU240 1.50E+02" 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 i 6.58E-15 1.60E-04 1.65E-18 6.11E-09 3.15E+07 2.02E-13 
"SM151 9.76E+01 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 4.28E-15 1.60E-04 1.13E-20 4.18E-11 3.15E+07 9.02E-16 
PU239 6.70E+01 115%I 10%. 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 2.94E-15 1.60E-04 2,67E-18 9.88E-09 3.15E+07 1.46E-13 -•;• -• i- ~6_ _-__j-_[--• • -i - -1 ; ........ -- ... ..--.-. -• gE ---, _ -1 - ----- -- ---- -• -:- •-• i-•• -i• •• ; ; . .......... ......... .-... :--•........ .. _j-,!- ..... :-ý-qE •-•.............  
BA137M --3.-1-7E-+0-4j1 11.5% 10% 68 5.99E+06ý 1.12E-05 1.87E-12 I3.00E-0-5 1.39E-12 1.60E-04 2.73E-14 1.O1E-04 ---- 3.1 5E+07 7.08E-07____ 
RHI06 4.71E+031 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.ooE-05 I 2.07E-13 1.60E-04 9.75E-15 3.61_E-05 3.15E+07 3.76E-08 

PR144M 3.48E+01[ 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 1,53E-15 1.60E-04 _.1.56E-16 5.77E-07 3.15E+07 4.44E-12 1.36E+01i 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 5.97E-16 1.60E-04 1.55E-15 5.74E-06 3.15E+07 1.72E-11 ... ....... .9 • -i -... .----- '----E ------
CM242 9.82E+00 11,5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 4.31E-16 1.60E-04 1.89E- 18 6:99E-09 3.15E+07' 1.52E-14 
CM243 9.79E+00I 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 I 4.29E-16 1.60E-04 5.OOE-15 1.85E-05 3.15E+07 4.ooE-11 
NP239 1.36E+01 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 [ 5.97E-16 1,60E-04 6.50E-15 2.41E-05 3,15E+07 7.23E-11 

NP237 1.18E-01 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.ooE-05 I 5.18E-18 1.60E-04 7.69E-16 2.85E-06 3.15E+07 7.42E-14 
PU1242 9.04E-01 j11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 1 3 97E-17 1.60E-04 1.43E-18 5.29E-09 3.15E+07 1.06E-15 
AM242 2.71E+00i 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 1".19E-16 1.60E-•4 4.77E-16 1.76E-06 3.15E+07 1.06E-12 

1...2M2. 21.12E-05 1.87E-12 .. 3.OOE-05 i-1.19E-16 1.60E-04 1.72E-17 6.36E-08 i 3.15E+07 3.83E-14 
S_ ,_ I _ - Total 2.91E-03

HI-STORM FSAR 
Report H 1-2002444 Proposed Revision 1 B

[
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Sub-B Surface

MPC-68 

Off-Normal Conditions 
Effective Dose Equivalent From Submersion 

1m_ Lo Rate i i 
1 % at Fraction Release D 

Inventory i available % remain MPC Vol Upstream Released Release ; Rate X/Q DCF DCF Occ Time DDE 
Nuclide (Ci/Assy) for releasej airborne No. Assy (cm3) (cm3/s) persec Fraction (Ci/sec) (sec/m3) (Sv/Bq) (mRem/uCi) I (sec) I (mRem) 

-- ........-.---- -------.. ..... - - -- -- - -1.24E+02.1 11.5% 100% 68 15.99E+06 1.12E-05 1.87E-12- 0.30 -5.-43E--1-0 -1-.60E-04---• ---E+00 0.OOE+00 I-3.15E+07 -. -.E+00 
1129 1.12E-02 ; 11.5% 100% 68 5.99E+06 1.12E-05 1.87E-12 0.30 1 4.91E-14 1.60E-04 1.10E-15 4.07E-06 3.15E+07 1.01E-09 

KR65 2.04E+03 1 11.5% 100% 68 5.99E+06 1.12E-05 1.87E-12 0.30 8.95E-09 F 1. 0E-04 220E-16 8.14E-07 3.15E+07 3.67E-05 

-- -- --.-- --I-. .. I . ...... . -
____u_ z.z__+_ i_ I_.0-/o IUU-/o d b. :+U61112t:-05 1.87E--12 2.00E-04 1 6.55E-11 1.60E-04 i 2.28E-17 8.44E-08 : 3.15E+07 2.79E-08 

RU106 4.71E+03i 11.5% I 100% 68 5.99E+06 1,12E-05 1.87E-12 2.OOE-04 1.38E-11 1.60E-04 O.OOE+00 O.OOE+00 I 3.15E+07 O.OOE+00 CS134 1.18 8E+04I 11.5% 100% 68 5.99E+06 1.12E-05 1.87E-12 2.00E-04 F 3.45E-1 1 1.60E-04L1.20E-13 4.44E-04 3.15E+07 7.72E-05 
CS137 3.35E+0411 11.5% 100% 68 5.99E+06 1,12E-05 1.87E-12 2.OOE-04 1 9.80E-11 1.60E04I.2E1 8.47E-08 3.15E+07 4.18E-08 . ....... --_ _ o

..... ---. -......... - -- - - ---------- ----- -- Fines .  

PU241 2.58E+04F 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 1.13E-12 1.60E-04 2.19E-19 8.10E-10 3.15E+07 4.62E-12 
Y9 224- 0 11.5% j10% -- 68 5.99E+06 1.12E-05 1,87E-12 3.ooE-05 9.83E-13 1.60E-04 4,44E- 16 1.64E-06 3.15E+07 F-8.14E-09 -- ------- _ I_.-- _ -----.---.-.---------.-.---------.-----------------------------..-......68- -.......-... ..... .. -- ------------------------ ----- ---- PM147 9.63E+031 11.5% 1 10% 68 5.99E+06 1.12E-05 1.87E-12 3.ooE-05 4.22E13 1.60E-04 I 2.18E-18 8.07E-09 3.15E+07 1.72E-11 

CE144 2.48E+031, 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 I 1.09E-13 1.60E-04 I 2.49E-15 9.21E-06 3.15E+07 5.05E-09 
PR144 2.48E+03 L_11.5% ' 10% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 i .09E-13 1.60E-04 2.99E-15 1.16.07E-09 
EU154 1.74E+031 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 7.63E14 1.60E-04J9.43E-14 3.49E-04 3 15E+07 1.34E-07 
CM244 2.38E+031 11.5% 10% 68 5,99E+06 1.12E-05 1.87E-12 3.OOE-05 1,04E-13 1.60E-04 .8.82"E-18a 3.26E-08 F3.15E+07-1.72E-1 1 
PU238 1.58E+031 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 6.93E-14 1,60E-04 9.30E-18 3.44E-08 1 3.15E+07 1.20E-11 
SB125 7.91E+02 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 3.47E-14 1.60E-04 i 3.53E-14 1.31E-04 1 3.15E+07 2.28E-08 
EU155 5.41E+021 11.5% F 10% 68 5.99E+06 1.12E-05 1.87E-12 F 3.OOE-05 2.37E-14 1.60E-041 8.09E-15 2.99E-05 3,15E+07 3.58E-09 
AM241 2.78E+021 11.5% 1 10% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 F 1.22E-14 1.60E-04 I 287E-15 1.06E-05 3.15E+07 "TE125M -."3E--02111.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 8.48E-15 1.60E-04 I 1.22E-15 ,4.51E-06 3.15E+07 1.93E-10 ... ,-J-61.93E-O--+021--•,; •T. -- ••6---1.--E1• • 1•Eor6•i• 34E0 3.15E+07 1.93E-10 
PU 24 0 1 50E-t02 i1 11.5% 10% 68 5.99E+06 1.12E-05 1,87E-12 3.OOE-05 16.58E-15 1.60E-04 9.26eE-18 j3.43E-08 13.15E+07 1.14E-12 ___ 

SM151 9.76E+01 1 11.5% j 10% 68 5.99E+06 112E-05 1.87E-12 3.OOE-05 4.28E-15 1.60E-04 7.09E-20 2.621E-10 1 .15E+06_5,66E-15 
PU239 6.70E+01 1 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 2.94E-15 1.60E-04 9.47E-18 3.50E-08 3,15E+07 5.19E-13 

-1 . , . .-1- 1 --- - -- - - - -_ _--- ---- -- ---- --- --- -BA;k137M 3.17E+041 11.5% i10% 68 5.99E+06 1,12E-05 1.87E-12 3.OOE-05 1.39E-12 1,60E-04 4.63E-14 I1.71 E-04 I3.15E+07 1,20E-05 
RH106 4.71E+031 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 I 2.07E-13 1,60E-041 1.72E-14 6.36E-05 3.15E+07 6.63E-08 
PR144M 3,48E+01 11.5% [ 10% 68 5.99E+06 1.12E-05 1.7E2JI 3.0 51153E-15 1.60E-04/ 8.16E-16 3.02E-06 3.15E+07 2.32E-11 AM243- -- 6-E-O 11.-5%- 10 68 . .- 99E+06 1.12E-05 1.87E-12 3.OOE-05-597E-16-l160E-04 I 747E-15 2,76E-05 3 15+07 8.31E-11 

CM242 9.82E+00j 11.5% -10% 68 5.9,9E+06 1.12E-05 1.87E-12 3.OOE-05 4.31E-16 j 1. OE-04 I1.06E-17 3.92E-08 3,15E+07 8.5,1'E-1-4 _____ 

CM243 9.79E+00 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 4.29E-16 1.60E-04 1.50E-14 5.55E-05 3.15E+07 1.20E-10 
NP239 1.36E+01 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 F 5.97E-16 1,60E-04 2.OOE-14 7.40E-05 3.15E+07 2.22E-10 

NP237 1.18E-01 111.5% F 10% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 I 5.18E-18 1.60E-04 3.20E-15 1.18E-05 3.15E+07 3 3.09E-13 PU242 0 10% 68 5.99E+06 1.12E-05 1,87E-12 3.OOE-05 7 1 360E-04 7.90E-18 2.92E 08 3.15E+07 - 5 8E-15 
- --- --......---------------.-----.-............-- -- --. ......... ................ E..  

AM242M 2.71E+00I 11.5% 1 10% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 1 1.19E-16 1.60E-04 1 .88E-15 6.96E-06 3.15E-+07 4.77E-12 
__7_ _ IE-1 _ _ _ _.9 _ _E-O _ _ _ 0_.__4.2 3E ...  .AM242_M__.2..72E+O0 _11.5%°/ 10% 68 5.99E+06 1.12E-05 1.87E12 .0-5 1.19E-16 1.60E-04 7, ...... .... 7.1 OO-59E17______ 1Es0 I17E i - i TotalI| 4.23E-03____

HI-STORM FSAR 
Report HI-2r)02444 Proposed R-'ision 1BPage 7.A - 80



(
Sub-Thyroid

MPC-68 

Off-Normal Conditions 
Effective Dose Equivalent From Submersion 

L Rate 1 
at Fraction I Release 

Inventory %available % remain MPC Vol Upstream Released Release Rate X/Q i DCF DCF Occ Time DDE 
Nuclide (Ci/Assy) forrelease] airborne No.Assy (cm3) (cm3/s) persec Fraction_ (Ci/sec) (sec/m3) [ (Sv/Bq) (mRem/uCi) 1 (sec) (mRem) 

1.24E+021 11.5% 100% 68 5,99E+06 1.12E-05 - 0.30 ] 5.435-1 1.60E-04 OOO+O OOE+O--3.15E+07 0.00+00 
_______543-1 1.60E_04 I___ I ___ .7-2_____________ .OOE+00 O.O+0 3.15+7 00E0 

1129 1.12E-02 11.5% 100% 68 5.99E+06 1.12E-05 1.87E-12 0.30 j 4.91E-14 1.60E-04 3.86E-16 1.43E-06 3.15E+07 3.54E-10 

KR 85 2.04E+031 11.5% 100% 68.5.99E+06 1.12E-05 1.87E-12 0.30 8.95E-09_ 1.60E-04 1.18E-16 4.37E-07 3.15E+07 1.97E-05 

----- ................ . Crud 
Co-60 6.50E+01 100.0% 10% 68 5.99E+06 1.12E-05 1.87E-12 0.15 1.24E-09 1.60E-04 1 .27E-13 4.70E-04 3.15E+07 2.94E-03 

i _ Volatiles __ _ 

SR90 2.24E+041 11.5% 100% 68 5.99E+06 1.12E-05 1.87E-12 2.005-04 6.55E-11 1.60E-04 F7.33E-18 2.71 E-08 3.15E+07 8.952-09 
RU106 4.71E+031 11.5% 100% 68 5.99E+06 1.12E-05 1.87E-12 2.OOE-04 L 1.38E-11 1.60E-04 0.OOE+00 0.OOE+00 [ 3.15E+07 O.OOE+00 
CS134 1.18E+04j 11.5% 100% 68 5.99E+06 1.12E-05 1.87E-12 2.00E-04 1 3.45E-11 1.602-04 7.57_E-14 2.80E-04 3,15E+07 4.87E-05 
CS137 3.35E+04 j 11.5% 100% 68 5.99E+06 1.12E-05 1 .87E-1 2 2.00E-04 9.802-11 1.602-04 7.55E-1 8 2,79E-08 3.15E+07 1.38E-08 

_ _ __Fines ----------- r 

PU241 2.58E+04! 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 1 1.13E-12 1.602-04 6.98E-20 2.58E-10 3.15E+07 1.47E-12 
Y90 2.24E+04, 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 I 9.83E-13 1.60E-04 1.872-16 6.92E-07 3.15E+07 3.43E-09 

-P--4/7- 9.63E4+-0-3 . .5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.E-05 -4.22E-13 1.60E-04 -6755-19- 2.50E-09 I 3.15E+07 5.32E-12 
CE144 2.48E+03 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 1 1.09E-13 1.60E-04 I 8.33E-16 3.08E206 3.15E+07 1.69E-09 
PR144 2.48E+03,1.1.5% 10% 68 5,99E+06 1.12E-05 1.87E-12 3.00E-05 1•09E-13 1.60E-04 1.95E-15 7.222-06 3.15+07 3.962-09 

EU154 1.74E+031 115%/| 10% 68 5.99E+06 1.12E-05 1.87E-12 3.002-05 7.632-14 1.60E-04 6.15E-14 2.28E-04 3152+07 8.752-08 1- 1......I. -l ..... . ... .... .......... .... .. ............................ ............ ..... .. ...........8.5.9+ 0 1 .2 5 0.1...2..0 5 0..... ........... .. ... .. ......... ... .. ...................... .............................. ....... ......... .......... ..... ....0 5 .. 1. 0 5.. .9.1 .5 5 -83.55 0...5 1 
CM244 2.38E+03j 11.5% to1% 68 5.99E+06 1.122-05 1.872-12 3.002-0-5- 1.042 13 1.602-04 4.192-18 1.552-08 I3.152+07 8.162-12 ____ 

PU238 1.58E+031 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 6.93E-14 1.60E-04 4.01E-18 1.48E-08 3.152+07 5.18E-12 
SB125 7.91_E+02 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 i 3.47E-14 1.602-04 1 2.012-14 7.44E-05 1 3.15E+07 1.30E-08 

EU155 5.41E+021 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 2.37E-14 1.60E-04 F 2.41E-15 8.92E-06 3.15E+07 1.07E-09 

AM241 2.78E+021 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 1.222-14 1.60-04 783-16 2.90-06 315+07 17E-10 
S -........... ........ -........--.. _-.. . . . ...-

, 1..11.5% I_ 10% 6 5._.9E9+06 1.12E-05 1.87E-12 3.002-05 .58E-15 1.602-04 1 3.92E-16 1.452-08 3.15E+07 4.81E-13 
SM151 9.762+011 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.002-05 4282- 15 1.60E-04 ! 3.58E-20 1.32E-10 3.15E+07 2.86E-15 
PU239 6.70E+01i. 11.5% 10% 68 5.992+06 1.12E-05 1.87E-12 3.OOE-05 2.94E-15 1.60E-04 3.88E-18 1.44E-08 3.15E+07 2.132-13 

BA-137M 3.17E+041 11.5% 110% 68 5.9920 1.122-05 1.872-12 3.002-05 1 1392 12 1.602-04 2.882-14 1.072--0 [ 3.520 7.7-07------
RHI06 4.71E+031 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 2.07-13 1.60-04. 1.03E-14 3.81E-05 3.15E+07 3,97E-08 
PR144M 3.48E+01o 11.5% . 10% 68 5.99F_+06 1.12E-05 1.872E-12 . 3.002-05 I_1532 5 1.60E-04 1 2.812-16 1.042-06 3.152+07 8.005-12 
AM243 1.36E+01 11.5% 1 10% 68 5.99E+06 1.122-05 1.872-12 3..00-05 5.972E16 1.60E-04.2.09E-15 7.732E0--06 .............. 31. 5_E.+07 ...... 2.32-1............................  
CM242 9,82E+001 11.5% 10% 68 5.99E+06 1.12E-05 1,87E-12 3.002-05 4,312-16 1.60E-04 4.91E-18 1.82E-08 3.15E+07 3.94E-14 
CM243 9.79E+001 11.5% 1 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 4.29E-16 1.60E-04 1 5.762-15 2.13E-05 3.15E+07 4.61E-11 

NP239 1.36E+01 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 5.97E-16 1.60E-04 7.52E-15 2.78E-05 3.15E+07 8.37E-11 
NP237 1.18E-01 ! 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 j 5.18E-18 1.60E-04 F 9.94E-16 3.68E-06 3.15E+07 I 9.59E-14 

PU242 [9.04E-011 11.5% . -10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 . 397E-17 1.60E-04 3 332E-18 1.23E-08 1 3.15E+07 2.46E-15 
AM242 2.71E+001 11.5% 1 10%____68 5.992+061_1.122-05 1.872-12 3.002-05 1.192-616E-459E16 2.202-06 3.152+07 1.32E-12 

"AM242M [2.72E+00- 11.5% -10% 68 5.99E+06 1.122-05 1.87E2-12 3.00-05"I51119E-16 1.60E-041 2.95E-17 1.092-07 3.15E+07 6.56E-14 

1.-__M_• 2-1I - ".-7"2-i.-+-- J| _[_.. ... __ L Total 3.01E-03
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Sub-Effective

MPC-68 
Off-Normal Conditions

I L,,•.. Rate F 
% at Fraction Release 

Inventory iavailable % remain MPC Vol Upstream Released Release Rate X/Q DCF DCF Occ Time DDE 
Nuclide (Ci/Assy) for release airborne No. Assy (cm3) (cm3/s) per sec Fraction j (Ci/sec) (sec/m3) 1 (Sv/Bq) (mRem/uCi) I (sec) j (mRem) 

---- --------.------------ - -- G s------------------ - ------------------------------ 
_ _ 1.24+ 11.5% 4 100% 68 5.99E+06 1.12E-05 1.87E-12 0.30 .5.43E-10 1.60-04 I 3.31E-19 1.222-09 1 3.152±07 3.35E-09 

1129 1.12E-02 11.5% 4 100% 68 5.99E+06 1.12E-05 1.87E-12 0.30 1 4.91E-14 1.60E-04 3.80E-16 1.41E-06 3,15E+07 3.48E-10 
KR 85 2.04E+03i 11.5% [100% 68 5.99E+06 1.12E-05 1.87E-12 0.30 1 8.95E-09 1 .60E-04 1.19E-16 4.40E-07 3.15E+07 1.99E-05 

.. -60 6. 502+01. .... . 1 100..... .... 68 5.--±0 -. 12--0 1.8--1 0.15.. ...... ..~j.  
CO-60 6,50E+01 100.0% [ 100% 68I 5,99E15 1.24E-09 j 1.60E-04 1.26E-13 4.66E-04 3.15E+07 2.912-03 E ......  

OMUU I ZZq1+U4i 1l.b-/o 1uu% 68 5.99E:+06 1.12E-05 1.87E-12 I 2.00E-04 1 6.55E-11 1.60E-04 1 7.53E-18 2.79E-08 1 3,15E+07 9.20E-09 
RU106 4.712+03 11.5% 100% 68 5.99E+06 1.12E-05 1.872-12 I 2.00E-04 1.38E-11 1.60E-04 [O.OOE+00 O.OOE+00 3.15E+07 O.OOE+00 C3 1.18E+I . .68 5.99E+06 1.122-05 1.872-12 2.00-043452-11 160-04 572-14 280E-04 3.15E+07 4,87E-05 
CS137 _ 35_ 04-•_l,_68.•_._ _ . _ 5.992+06 112E-05 1.872-12 T 2.002-04 i 9.802-11 1.60E-04 1 7.742-18 2.862-08 1 3.15E+07 .41E-019E %S3 688±4j15 5,9E0 10%------2-- - -05 -jE 2.6.-----

~~~~~~~~~. .........!. % 0 ] ... .... . . .  -- 1 -- --------- _-------_- -- ------- ---- ------------ --- -_.,__ 1Fns ------- -----' ----- r-----___ -__ 
U2-4-1- 2-.5-82±+0 41 11.5% j10% 68 5.99E±06 1.122-0511.872-12 3.002-05 1.13E-12 1.602-04 7.2512-20 2.682- 10 1~ 3.15E+07 1.53E-12 ___ 
Y90 2.24E+04 1.5% 1 16% / 68 5.99•+06 1,12E-05 1.87E-12 3.00E-05 1 0983E-13 1860E-04 1190E-16 _ 7.03E-07 ' 3.15E+07 / 3.48E-09 

PM147 9.63E+031 1~1.5% 10% 68 5.992+06 1.122-05 ý1.872-12 _3.002-05 1 4.222-13 1.602-04 6.932-19 2.56E-09 f3.152+07 5.46E-12 
CE144_ 2.48E+03 11.5% 10% 68 15.992+06 1.122-05 1.87E-12 3.002-05 1 1.09E- 13 1.602-04 8.532-16 3.162-06 3.152+07 1.732-09 
PR144 2.48E+031 11.5% i 10% 68 .599E+06 1.12E-05 1.87E-12 3.00E-05 1.09E-13 160E-04 195E-15 7.22E-06 I 3.15E+07 3.962-09 
EU154 1.7 4E+o•3 [ 11.5% 10% .6 9+08 1.12E-05 1 366 7.63E-14 1.602 04- 6.14E 2272-0413.1520 8.74E-08 

... 6 .... .... 2-Os--......................... . . ...---------04-................... ................  
68 5112E-05 1.87E-12 3.002-05 1.04E-13 1.60E-04 4.91E-18 1.82E-08 3.15E+07 9.56E-12 

PU238 1,58E+031 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 300E-05 6.93E-14 1,60E-04 4.88E-18 1.81E-08 _3,15E+07 6.31E-12 
SB125 7.91E+021 11,5% 10% 68 5.99E+06 1.122-05 1.87E-12 3.00E-05 1 3.47E-14 1.60E-04 i 2.02E-14 7.47E-05 1 3.15E+07 1.31E-08 
EU155 5.41E+021 11.5% 1 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 _ 2.37E-14 1.60E-04k 2.49E-15 9.21E-06 3.15E+07 1.10E-09 
AM241 2.78E+021 11 5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.002-05 122214 1.60E-04 8.18E-16 3.03E-06 . 3.15E+07 1.86E-10 

TE125M 1.93E+021 11.5% 10% 68 5.99E+06 1.12E-05 1,87E-12 3.00E-05 8.48E-15 1.60-04 1 4.53E-16 1.68E-06 3.15E+07 7.17E-11 
-P-U-24 1.-5-0E2"I11.5% l -10%- 68 529-9+0-6 112E-05 "1-87-•2- 002E-054 6582'15 1-60E-04 4.75E-18 1.76E-08 1 3.15E+07 5.83E-13 

SM151 9.76E+01 11.5% 1 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00-05 i428-15 1.60E-04 J 361E-20 1.34E-10 I 3.15E+07 2.88E-15 
23- - -- -.- 1 2 3 1 21.57E-08 1 3.15E+07 2.32E-13 .PU239. 6.70E+01_ 1.5% 1% __ 68 5.99E+06 1.12E-05 1.87E-12 3.002-05 29.4E-15 1.60E-04 4.24E-18 1.07E-04 3.15E+07 -07 BA137M !3.17E+041 11.5% 110% 68 "5.99E-061.12-05 1.872-12-/ i5-F 3 --.00-2--••4•-g•-•- .... •-05 32-2--62-4--____ ___-__ 315±0- 747-0-7,-&:d- .............  

RH106 4.71E+03 1 11.5% 1 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 1 2.07E-13 1.60E-04 1.04E-14 3.85E-05 1 3.15E+07 4.01E-08 
PR144M .48E+0 10 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 i 1.53E215 I1.60E-041 2.79E-16 1.03E06_. 3.15_+07 7.942E-12 
AM243 1.36E+01 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3 .00-05 5.97E-16 1.60E-04 L 2.18E-15 8.07E-06 3.15E+07 2.43E-11 242~ ~~~~~~~~ ~ ~ ~ ~ ~ ~ 9........__ .. ............ ..... _ L................. .. ... ...- �-- -- --- ---- ------- ---------- 
CMi2-"9.822+001 11.5% 10% 68 5,99E+06 1.122-05 1.87E-12 3.00E-05 4.31E-16 1.60E-04 5.69E-18 2.11E-08 3.15E+07 4.57E-14 

CM243 9.79E+001 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 4.29E-16 1.60E-04 5.88E-15 2.18E-05 3.15E+07 4.71E-11 
NP239 1.362+01 1 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 5.97E-16 1.60E-04 57692-15 2.85E-05 I 3.15E+07 8.552-11 

NP237 1.18E-01 O 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 5.18E-18 1.60E-04 1.03E-15 3.81E-06 3.15E+07 9.94E214 PU242 9.04E-01 1 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 3.97E-17 1.60E-04 I 4 01E-18 1.482-08 3.15E±07 2.972-15 + - 1.1-0 I .5 + .36E-1 
"AM242 2.71E+00i 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 1.19E-16 1.60E0416 _.1E6 2.282-06 I 3.15E+07 .365-12 

AM242M 2.72E+00 11.5% 10% 68 5.992+06 1.122-05 1.87E-12 3.002-05 i 1192-16 1.60E-04 3.17E-17 j. 1.17E-07 13.152+07 .05E-14 
.............. !_ ] i/_ I Total 2.98E-03
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Sub-Skin

MPC-68 
Off-Normal Conditions 

Effective Dose Equivalent From Submersion
1 I •L,, Rate 1 1 

% at Fraction Release 
Inventory available % remain MPC Vol Upstream Released Release IRate X/Q DCF DCF 0. Time SDE 

Nuclide (Ci/Assy) fr release airborne No. Assy (cm3) (cm3/s) per sec Fraction (Ci/sec) (sec/m3) (Sv/Bq) (mRem/uCi) . (sec) 1 (mRem) 
I Gases I 1 11.5%.......8........... . 12E-05 1.87E1 .. -- ----------- -- I----H.3.1.24..02.115 100----- -- %, 68.......... -....-- 5--.87-2 0.3 5.43E-10 1.60E-04 I-0.00E+00 0E.0000 3.15E+07 -0.0012.00 

1129 1.12E-02 . 11.5% 100% 68 5.99E+06 1.12E-05 1.87E-12 0.30 1 4.91E-14 1.60E-04 h1.OE-15 4.07E-06 3.15E+07 I 1.01E-09 
KR 85 2.04E+031 11.5% 100% 68 5.99E+06 1.12E-05 1.87E-12 0.30 1 8.95E-09 1.60E-04 1.32E-14 4.88E-05 1 3.15E+07 2,20E-03 

-. - - - --.-. 1- -.. -rud -- I-------- --- ... .- -
Co-60 6.5oE'+o 10•0.0% 100% 68 15.99E+06 1.12E-05 1.87E-12 0.15 1.242-09 1.60E-04 1.45E-13 5.37E-04 3.15E+07 .3.35E-03 ........  

__ _ _ Volatiles I 

SR90 2.24E+041 11.5% 100% 68 5.99E+06 1.12E-05 1.87E-12 2.0E-04 i6.55E-11 1.60E-04 9.20E-15 3.40E-05 3,15E+07 1.12E-05 
RU 106 4.71E+03 11,5% 100% 68 5.99E+06 1.12E-05 1.87E-12 2.00E-04 1.382-11 1.60E-04 0.00E+00 0.00E+00 3.15E+07 0.00E+00 
CS1 34 411.5% 100% 68 5.99E+06 1.12E-05 1.87E-12 2.00E-04 3.45E-11 1 .60E-04 9,45E-14 3.502-04 3.15E+07 6.08E-05 
CS137 3.352+04- 11.5% 100% _66 5.992+6 1.122-05 1.87E-12 2.00E-04 9.80E-11 1,60E-04 8.63E-15 3.19E-05 3.15E+07 1.58E-05 -"C'$1"37--"3-[• 1E , -- ~ ~~~ ------- 68 59 E 0 .2 -5 1.7 -2 . ....-

__.___ ~Fines 
PU241 2.58E+04! 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 11.13E-12 -1.60E-04 1.17E-19 4.33E210 3.15E+07 2,47E-12 
Y90 2.24E+04j 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.o0E-05 9._83E-13 1.60E-04 6.24E-14 2.31E-04 3.15E+07 1.14E-06 

P1I47--9.632+'0 11.5% % 686 5.99+06-1.122"-5-1.872-12-- 3.OOE-05 1 4,222-13 1.602-04 j 8.11E-16 3.00E-06 3.15E+07 6.39E-09 
CE144 2.48E+031 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-051 1.09E-13 1.60E-04 2.93E-15 1,08E-05 I 3.5E+07 5.94E-09 
PR144_2.48E+0311.5%. L 10%. 68 5.99E+06 1.12E-05 1.87E-12 3.00_-0O51.Il.09E-13 1.60E-0404 3.15E+07 1.71E-07 
EU154 1.74E+03[ 11.5% 10% 68 5.99E÷06 1.12E-05 1.87E-12 3.00E-05 [7.63E-14 1.60E-04 I 8.29E-14 I 3.07E-04 3.15E+07 1.18E-07 
CM244 2.38E±031 11.5% 10% 68 5.99E+06 1.122-05 1.87E-12 3.002-05 !1.04E-13 1.60E-04 3,91 E-17[ 1.45E207 3.15E+07 7.612E-1 1____ 
PU238 1.58E+03 11.5% 2 10% 68 5.99E+06 1.12E-05 1.87E-12 3.OOE-05 I 6.93E-14 1.60E-04 4.09E-17 1.51 E-07 3.15E+07 5.29E-11 
SB125 7.91E+021 11,5% 1 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 I 3.47E-14 1.60E-04 1 2.652-14 9.81E-05 f 3.15E+07 1.71E-08 
EU155 5.41E+021 11,5% 1 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 2.37E-14 1.60E-04 3.39E-15 1.25E-05 3.15E+07 1.50E-09 
AM241 2.78E+02 11_5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 1.22E-14 1,60E-04 1 1.28E-15 4.74E-06 3.15E+07 2.912-10 

~~- --- ----- - - - - --------- - - ---- --- 4 -I ------- _ 
TE125M 1.932+02 1 11.5% I10% 68 5.992+06 1.122-05 1.872-12 3.002-05 I8,482-15 1.60E-04 I 1.942-15 7,18E-06 ]3.15E+07 3.0A7E-10 

PU240 1.50E+21O?_1i.2% j1. % 6 92 1.12E-05 1.872-12 3.002-05 16.582-15 1,602-04 I 3.92E-17 1.45E-07 1 3.15E+07 4.81E-12-__ 
SM151 9.76E+011 11.5% j 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 4.28E-15 1.60E-04 I 1.90E-19 7.03E-10 ! 3.15E+07 1.52E-14 

PU239 6.70E+01 11.5% ! 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 , 2.94E-15 1.60E-04 1.q6E-1I _Pg-08 3 *.15E+07 1.02E-12 --- ----- -------- ------- ------ --- ------- .........---
bA137M 3.17204it 11.5% 10% 68 5 0 1.122-05 1,872-12 3.02-05 1.392-12 1.60E-04 3.73E-14 1.38E-04 3.15E+07 9.672-07 
RH106 4.71E+031 11.5% 10% 68 5,99E+±06 1.12E-05 1.87E-12 3.00E-05 2.07E-13 1.60E-04 1 1.09E-13 4.03E-04 3.15E+07 4.20E-07 
PR144M .482+O1i 11.5% 10% 68 5.99E+06 1.122-05 1.87E-12 3.002E-o5 1 1532E15 1.6oE-04 5.08E-16 1.88E-06 3.15E+07 1,45E-11 
AM243 1.36E+01 , 11 5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-051 597E-16 1602-04 i 2,752-15 1.02E:05 3.15E+07 3.06E-11 
CM242 9.82E+001 11.5% 10% 68 5.99E+06 1,12E-05 1,87E-12 I 3.00E-05 4.31 E-16 1.60E-04 4.29E-17 1.59E-07 3.15E+07 3.45E-13 
CM243 9.79E+001 11.5% 1 10% 68 5.99E+06 1.12E-05 1.87E-12 F 3.00E-05 i 4.29E-16 1.60E-04 9.79E-15 3.62E-05 1 3.152+07 7.84E-11 
NP239 1.36E+011 11.5% 10% 68 5.99E+06 1.12E-05 1.872-12 3.00:-05 5.97E-16 1.60E-04 1.60E-14 5.92E-05 ! 3.15E+07 1.78E-10 

NP237 1.18E-011 11.5% t 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05 5.18E-18 1.60E-04 1.54E-15 5.70E-06 3.15E+07 1.49E-13 
PU242 9.04E-01 11.5% 10% 68 5.99E+06 1.12E-05 1.87E-12 3.00E-05] 3.97E-17 1.60E-04 1 3 27E-17 1.21E-07 1 3152+07 2.422-14 
AM242 2.71E+001,11.5% 10% ___..68 5.99E+06 1.12E-05 1.87E-12 3.0oE-05 1.19E-16 1.60E-04 I 8.202-15 3.03E-05 [ 3.15-E07 1.02E-11 

-.- . .... . ... . - - - - - - - -. . . ........... ....,. ......-... .-I--.l---. ------..-
-F.A I ] . ,4 AM242M 2.72E..00.4 11.5% 10% 6 5.992+06 1.12E-05 1.872-1213.002-05 1 1.192 16 1.602-04 11.362-16 5.032-07 [3.152+07 3.032-13 

______ ____________ _____ ______V ______ ______ 1 ______ ______ ______ ______ToTotl 555.-5E ___03
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Sub-Gonad

MPC-68 
Accident Conditions

L_. Rate at Fraction Release 
Inventory % remain MPC Vol Upstream Released Release Rate X/Q DCF DCF Occ Time DDE 

Nuclide (Ci/Assy) airborne No. Assy (cm3) (cm3/s) per sec Fraction (Ci/sec) (sec/m3) (Sv/Bq) (mRem/uCi) (sec) (mRem) 
I_ Gases 

H 3 1.24E+02 100% 68 5.99E+06 1.95E-05 3.26E-12 0.30 8.23E-09 8.00E-03 0.00E+00 0.00E+00 2.59E+06 0.00E+00 
1129 1.12E-02 100% 68 5.99E+06 1.95E-05 3.26E-12 0.30 7.45E-13 8,00E-03 4.83E-16 1.79E-06 2.59E+06 2.76E-08 

KR 85 2.04E+03 100% 68 5,99E+06 1.95E-05 3.26E-12 0.30 1.36E-07 8.00E-03 1.17E-16 4.33E-07 2,59E+06 1.22E-03 
Crud 

Co-60 6.50E+01 100% 68 5.99E+06 1.95E-05 3.26E-12 1.00 1.44E-08 8.OOE-03 1.23E-13 4.55E-04 2.59E+06 1.36E-01 

____I I I I VoatiIes __ I 
SR 90 2.24E+04 100% 68 5.99E+06 1.95E-05 3.26E-12 2.OOE-04 9.93E-10 8.OOE-03 7.78E-18 2.88E-08 2.59E+06 5.92E-07 
RU106 4.71E+03 100% 68 5.99E+06 1.95E-05 3.26E-12 2.OOE-04 2.09E-10 8.00E-03 0,00E+00 0.00E+00 2.59E+06 O.OOE+00 
CS134 1.18E+04 100% 68 5.99E+06 1.95E-05 3.26E-12 2.00E-04 5.23E-10 8.00E-03 7,40E-14 2.74E-04 2.59E+06 2.97E-03 
CS137 3.35E+04 100% 68 5.99E+06 1.95E-05 3.26E-12 2.OOE-04 1.49E-09 8.OOE-03 7.96E-18 2.95E-08 2.59E+06 9.06E-07 

Fines 
PU241 2.58E+04 10% 68 5.99E+06 1.95E-05 3.26E-12 3.OOE-05 1.72E-11 8.00E-03 7.19E-20 2,66E-10 2.59E+06 9.46E-11 
Y90 2.24E+04 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 1,49E-11 8.00E-03 1.89E-16 6.99E-07 2.59E+06 2.16E-07 

PM147 9.63E+03 10% 68 5,99E+06 1.95E-05 3.26E-12 3.00E-05 6.41E-12 8.00E-03 7.48E-19 2.77E-09 2.59E+06 3.67E-10 
CE144 2.48E+03 10% 68 5.99E+06 1.95E-05 3,26E-12 3.00E-05 1.65E-12 8.OOE-03 8.53E-16 3.16E-06 2.59E+06 1.08E-07 
PR144 2.48E+03 10% 68 5.99E+06 1,95E-05 3.26E-12 3.00E-05 1.65E-12 8.OOE-03 1.90E-15 7.03E-06 2.59E+06 2.40E-07 
EU154 1,74E+03 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 1.16E-12 8.OOE-03 6.00E-14 2.22E-04 2.59E+06 5.32E-06 
CM244 2.38E+03 10% 68 5.99E+06 1.95E-05 3.26E-12 3,OOE-05 1.58E-12 8.00E-03 6.90E-18 2.55E-08 2.59E+06 8.37E-10 
PU238 1,58E+03 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 1.05E-12 8.00E-03 6.56E-18 2,43E-08 2.59E+06 5.29E-10 
SB125 7.91 E+02 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 5.26E-13 8.00E-03 1,98E-14 7.33E-05 2.59E+06 7.99E-07 
EU155 5.41E+02 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 3.60E-13 8.002-03 2.49E-15 9.21 E-06 2.59E+06 6.87E-08 
AM241 2.78E+02 10% 68 5.99E+06 1.95E-05 3.26E-12 3.OOE-05 1.85E-13 8.OOE-03 8.58E-16 3,17E-06 2.59E+06 1.22E-08 

TEl 25M 1.93E+02 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 1.29E-13 8.00E-03 5.96E-16 2.21 E-06 2.59E+06 5.88E-09 
PU240 1.50E+02 10% 68 5.99E+06 1.95E-05 3.26E-12 3.OOE-05 9.98E-14 8.OOE-03 6.36E-1 8 2.35E-08 2.59E+06 4.86E-11 
SM151 9.76E+01 10% 68 5.99E+06 1.95E-05 3,26E-12 3.00E-05 6.49E-14 8.OOE-03 5.20E-20 1.92E-10 2.59E+06 2.59E-13 
PU239 6.70E+01 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 4.46E-14 8.00E-03 4.84E-18 1.79E-08 2.59E+06 1.65E-11 

BA137M 3.17E+04 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 2.11E-11 8.00E-03 2.82E-14 1.04E-04 2.59E+06 4.56E-05 
RH106 4,71E+03 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 3.13E-12 8.00E-03 1.01E-14 3.74E-05 2.59E+06 2.43E-06 

PR144M 3.48E+01 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 2,31E-14 8.00E-03 3.25E-16 1.20E-06 2.59E+06 5.77E-10 
AM243 1.36E+01 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 9.05E-15 8.00E-03 2.19E-15 8.10E-06 2.59E+06 1.52E-09 
CM242 9.82E+00 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 6.53E-15 8.00E-03 7.83E-18 2.90E-08 2.59E+06 3.92E-12 
CM243 9.79E+00 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 6.51E-15 8.00E-03 5,77E-15 2.13E-05 2.59E+06 2.88E-09 
NP239 1.36E+01 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 9.05E-15 8.00E-03 7,53E-15 2.79E-05 2.59E+06 5,22E-09 
NP237 1.18E-01 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 7.85E-17 8.00E-03 1.04E-15 3.85E-06 2.59E+06 6.26E-12 
PU242 9.04E-01 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 6.01E-16 8.00E-03 5.34E-18 1.98E-08 2.59E+06 2.46E-13 
AM242 2.71 E+00 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 1.80E-15 8.00E-03 6.09E-16 2.25E-06 2.59E+06 8.42E-11 

AM242M 2.72E+00 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 1.81E-15 8.00E-03 3.80E-17 1.41E-07 2,59E+06 5.27E-12 
I I Total 1.40E-01
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(
Sub-breast

MPC-68 
Accident Conditions

Efe tv .. ... .. i lent.. .. ro... ..... ......  

L. Rate at Fraction Release 
Inventory % remain MPC Vol Upstream Released Release Rate X/Q DCF DCF Occ Time DDE 

Nuclide (Ci/Assy) airborne No. Assy (cm3) (cm3/s) per sec Fraction (Ci/sec) (sec/m3) (Sv/Bq) (mRem/uCi) (see) (mRem) 
Gases 

H 3 1.24E+02 100% 68 5.99E+06 1,95E-05 3.26E-12 0.30 8.23E-09 8.00E-03 0.00E+00 0.OOE+00 2.59E+06 0.OOE+00 
1129 1.12E-02 100% 68 5.99E+06 1.95E-05 3.26E-12 0.30 7.45E-13 8.00E-03 6.66E-16 2.46E-06 2.59E+06 3.80E-08 

KR 85 2.04E+03 100% 68 5.99E+06 1.95E-05 3.26E-12 0.30 1.36E-07 8.OOE-03 1.34E-16 4.96E-07 2.59E+06 1.39E-03 
Crud 

Co-60 6.50E+01 100% 68 5.99E+06 1.95E-05 3.26E-12 1.00 1.44E-08 8.00E-03 1.392-13 5.14E-04 2.59E+06 1.54E-01 
Volatiles 

SR 90 2,24E+04 100% 68 5.99E+06 1.95E-05 3.26E-12 2.00E-04 9.93E-10 8,00E-03 9.49E-18 3.51E-08 2.59E+06 7.23E-07 
RU106 4.71E+03 100% 68 5.99E+06 1.95E-05 3.26E-12 2.OOE-04 2,09E-10 8.OOE-03 0.OOE+00 0.00E+00 2.59E+06 0.OOE+00 
CS134 1.18E+04 100% 68 5.99E+06 1,952-05 3.26E-12 2.00E-04 5.23E-10 8.00E-03 8.43E-14 3.12E-04 2.59E+06 3,38E-03 
CS137 3.35E+04 100% 68 5.99E+06 1.95E-05 3.26E-12 2.00E-04 1.49E-09 8.0OE-03 9.67E-18 3.58E-08 2.59E+06 1,10E-06 

Fines 
PU241 2,58E+04 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 1.72E-11 8.00E-03 8.67E-20 3.21E-10 2.59E+06 1.14E-10 
Y 90 2.24E+04 10% 68 5.99E+06 1.952-05 3.26E-12 3.00E-05 1.49E-11 8,00E-03 2.20E-16 8.14E-07 2.59E+06 2.51 E-07 

PM147 9.63E+03 10% 68 5,99E+06 1.95E-05 3.26E-12 3.00E-05 6.41E-12 8.00E-03 9.56E-19 3.54E-09 2.59E+06 4.69E-10 
CE144 2.48E+03 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 1.65E-12 8.00E-03 1,01E-15 3.74E-06 2.59E+06 1.28E-07 
PR 144 2,48E+03 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 1.65E-12 8.00E-03 2.15E-15 7.96E-06 2.59E+06 2.72E-07 
EU154 1.74E+03 10% 68 5,99E+06 1.95E-05 3.26E-12 3.00E-05 1.16E-12 8.OOE-03 6.81E-14 2.52E-04 2.59E+06 6,04E-06 
CM244 2.38E+03 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 1.58E-12 8.00E-03 1.33E-17 4.92E-08 2,59E+06 1.61E-09 
PU238 1,58E+03 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 1.05E-12 8.00E-03 1.272-17 4.70E-08 2.59E+06 1.02E-09 
SB125 7.91 E+02 10% 68 5.99E+06 1.952-05 3.26E-12 3.002-05 5.26E-13 8.00E-03 2.27E-14 8,40E-05 2.59E+06 9.16E-07 
EU155 5.41E+02 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 3.60E-13 8.00E-03 2,95E-15 1.09E-05 2.59E+06 8.14E-08 
AM241 2.78E+02 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 1.85E-13 8.00E-03 1.07E-15 3.96E-06 2.59E+06 1.52E-08 

TE125M 1.93E+02 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 1,29E-13 8.00E-03 8,48E-16 3.14E-06 2.59E+06 8.36E-09 
PU240 1.50E+02 10% 68 5.99E+06 1.95E-05 3.26E-12 3,00E-05 9.98E-14 8.00E-03 1.23E-17 4.55E-08 2.59E+06 9.41 E-11 
SM151 9.76E+01 10% 68 5.99E+06 1.95E-05 3,26E-12 3.00E-05 6.49E-14 8.00E-03 8.802-20 3.26E-10 2.59E+06 4.38E-13 
PU239 6,70E+01 10% 68 5,99E+06 1.95E-05 3.26E-12 3.00E-05 4.46E-14 8.00E-03 7.55E-18 2.79E-08 2.59E+06 2.58E-11 

BA137M 3.17E+04 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 2.11E-11 8.00E-03 3.22E-14 1,19E-04 2.59E+06 5.20E-05 
RH106 4.71E+03 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 3.13E-12 8.00E-03 1.16E-14 4.29E-05 2.59E+06 2.79E-06 

PR144M 3.48E+01 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 2.31 E-14 8.00E-03 4.20E-16 1.55E-06 2.59E+06 7.45E-10 
AM243 1.36E+01 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 9.05E-15 8.00E-03 2.61E-15 9,662-06 2.59E+06 1.81 E-09 
CM242 9.82E+00 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 6.53E-15 8,00E-03 1.48E-17 5.48E-08 2.59E+06 7.41 E-12 
CM243 9.79E+00 10% 68 5.99E+06 1.95E-05 3,26E-12 3.00E-05 6.51 E-15 8.00E-03 6.68E-15 2.47E-05 2.59E+06 3.33E-09 
NP239 1.36E+01 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 9.05E-15 .8.00E-03 8.73E-15 3.23E-05 2.59E+06 6.05E-09 
NP237 1.18E-01 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 7.85E-17 8.00E-03 1.26E-15 4,66E-06 2.59E+06 7.58E-12 
PU242 9.04E-01 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 6.01E-16 8.00E-03 1.03E-17 3.81 E-08 2.59E+06 4.75E-13 
AM242 2.71 E+00 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 1.80E-15 8.00E-03 7.30E-16 2.70E-06 2.59E+06 1.01E-10 

AM242M 2.72E+00 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 1.81E-15 8.00E-03 6.01 E-17 2.22E-07 2.59E+06 8.34E-12 
I_ I_ Total 1.58E-01
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Sub-Lung

MPC-68 
Accident Conditions

Lvc Rate at Fraction Release 
Inventory % remain MPC Vol Upstream Released Release Rate X/Q DCF DCF Occ Time DDE 

Nuclide (Ci/Assy) airborne No. Assy (cm3) (cm3/s) per sec Fraction (Ci/sec) (sec/m3) (Sv/Bq) (mRem/uCi) (sec) (mRem) 
Gases 

H 3 1.24E+02 100% 68 5.99E+06 1.95E-05 3.26E-12 0.30 8,23E-09 8.OOE-03 2.75E-18 1.02E-08 2.59E+06 1.73E-06 
1129 1.12E-02 100% 68 5.99E+06 1.95E-05 3.26E-12 0.30 7.45E-13 8.00E-03 2.14E-16 7.92E-07 2.59E+06 1.22E-08 

KR 85 2.04E+03 100% 68 5.99E+06 1.95E-05 3.26E-12 0.30 1.36E-07 8.00E-03 1.14E-16 4.22E-07 2.59E+06 1.19E-03 
Crud I I 

Co-60 6.50E+01 100% 68 5.99E+06 1.95E-05 3.26E-12 1.00 1.44E-08 8.00E-03 1.24E-13 4.59E-04 2.59E+06 1,37E-01 

I u .;e41-+U4 1UU%/o I • 5.991+06 1.95E-05 3.26E-12 2.OOE-04 9.93E-10 8.00E-03 6.44E-18 2.38E-08 2.59E+06 4.90E-07 
RU106 4.71 E+03 100% 68 5.99E+06 1.95E-05 3.26E-12 2.00E-04 2.09E-10 8.00E-03 0.00E+00 0.OOE+00 2.59E+06 0.00E+00 
CS134 1.18E+04 100% 68 5.99E+06 1.95E-05 3,26E-12 2.00E-04 5.23E-10 8.00E-03 7.37E-14 2.73E-04 2,59E+06 2.96E-03 
CS137 3.35E+04 100% 68 5.99E+06 1.95E-05 3.26E-12 2.00E-04 1.49E-09 8.00E-03 6,68E-18 2.47E-08 2.59E+06 7.61E-07 

Fines 
PU241 2.58E+04 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 1.72E-11 8.00E-03 6.48E-20 2.40E-10 2.59E+06 8.52E-11 
Y90 2.24E+04 10% 68 5.99E+06 1.95E-05 3,26E-12 3.00E-05 1.49E-11 8.00E-03 1.77E-16 6.55E-07 2.59E+06 2.02E-07 

PM147 9,63E+03 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 6.41 E-12 8.00E-03 5.45E-19 2.02E-09 2.59E+06 2.68E-10 
CE144 2,48E+03 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 1.65E-12 8.00E-03 7.69E-16 2.85E-06 2.59E+06 9.72E-08 
PR144 2.48E+03 10% 68 5.99E+06 1.95E-05 3.26E-12 3.OOE-05 1.65E-12 8.00E-03 1.90E-15 7.03E-06 2.59E+06 2.40E-07 
EU154 1.74E+03 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 1.16E-12 8.00E-03 5.99E-14 2.22E-04 2.59E+06 5.31E-06 
CM244 2.38E+03 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 1.58E-12 8.00E-03 7.08E-19 2.62E-09 2.59E+06 8.59E-11 
PU238 1.58E+03 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 1,05E-12 8.00E-03 1.06E-18 3.92E-09 2.59E+06 8.54E-11 
SB125 7.91 E+02 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 5.26E-13 8.OOE-03 1.95E-14 7.22E-05 2.59E+06 7.87E-07 
EU155 5,41E+02 10% 68 5,99E+06 1.95E-05 3.26E-12 3.00E-05 3.60E-13 8.00E-03 2.22E-15 8.21E-06 2.59E+06 6.12E-08 
AM241 2.78E+02 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 1.852-13 8.00E-03 6.74E-16 2.49E-06 2.59E+06 9.55E-09 

TE125M 1.93E+02 10% 68 5.99E+06 1,95E-05 3.26E-12 3.00E-05 1.29E-13 8,00E-03 2.23E-16 8.25E-07 2.59E+06 2.20E-09 
PU240 1.50E+02 10% 68 5.99E+06 1.952-05 3.26E-12 3.00E-05 9.98E-14 8.00E-03 1.09E-18 4.03E-09 2,59E+06 8.34E-12 
SM151 9.76E+01 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 6.49E-14 8,00E-03 7.08E-21 2.62E-11 2,59E+06 3.52E-14 
PU239 6.70E+01 10% 68 5,99E+06 1.95E-05 3.26E-12 3.00E-05 4.46E-14 8.00E-03 2.65E-18 9.81E-09 2.59E+06 9.05E-12 

BA137M 3.17E+04 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 2.11E-11 8.00E-03 2.80E-14 1.04E-04 2.59E+06 4.53E-05 
RH106 4.71E+03 10% 68 5.992+06 1.95E-05 3.26E-12 3.002-05 3,13E-12 8.00E-03 1.01E-14 3.74E-05 2.59E+06 2.43E-06 

PR144M 3.48E+01 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 2,31E-14 8.OOE-03 2.00E-16 7.40E-07 2.59E+06 3.552-10 
AM243 1.36E+01 10% 68 5,99E+06 1.95E-05 3.26E-12 3.00E-05 9.05E-15 8.00E-03 1.92E-15 7.10E-06 2.59E+06 1.33E-09 
CM242 9.82E+00 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 6.53E-15 8,00E-03 1.13E-18 4.18E-09 2.59E+06 5.66E-13 
CM243 9.79E+00 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 6.51E-15 8.00E-03 5.50E-15 2,04E-05 2.59E+06 2.75E-09 
NP239 1.36E+01 10% 68 5,99E+06 1.95E-05 3.26E-12 3.00E-05 9.05E-15 8.00E-03 7.18E-15 2,66E-05 2.59E+06 4.98E-09 
NP237 1.18E-01 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 7.85E-17 8.00E-03 9.02E-16 3.34E-06 2.59E+06 5.43E-12 
PU242 9.04E-01 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 6.01 E-16 8.00E-03 9,69E-19 3.59E-09 2.59E+06 4.47E-14 
AM242 2.71E+00 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 1.80E-15 8.00E-03 5,51E-16 2.04E-06 2.59E+06 7.61E-11 

AM242M 2.72E+00 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 1,81E-15 8.00E-03 1.72E-17 6.36E-08 2.59E+06 2.39E-12 
Total 1.41E-01

HI-STORM FSAR 
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Sub-R Marrow

MPC-68 
Accident Conditions 

Effec~tiveA Dosej FnuivaeiInt From Si hMar~inn

IL. Rate at Fraction Release 
Inventory % remain MPC Vol Upstream Released Release Rate X/O DCF DCF Occ Time DDE 

Nuclide (Ci/Assy) airborne No. Assy (cm3) (cm3/s) per sec Fraction (Ci/sec) (sec/m3) (Sv/Bq) (mRem/uCi) (sec) (mRem) 
Gases 

H 3 1.24E+02 100% 68 5,99E+06 1.95E-05 3,26E-12 0.30 8.23E-09 8.00E-03 0.00E+00 0,00E+00 2.59E+06 0.00E+00 
1129 1.12E-02 100% 68 5.99E+06 1,95E-05 3.26E-12 0.30 7.45E-13 8.00E-03 1.64E-16 6.07E-07 2.59E+06 9.37E-09 

KR 85 2.04E+03 100% 68 5,99E+06 1.95E-05 3.26E-12 0.30 1.36E-07 8,00E-03 1.09E-16 4.03E-07 2.59E+06 1.13E-03 
Crud 

Co-60 6.50E+01 100% 68 5.99E+06 1.95E-05 3.26E-12 1.00 1.44E-08 8.OOE-03 1.23E-13 4.55E-04 2.59E+06 1.36E-01 
Volatiles 

SR 90 2.24E+04 100% 68 5.99E+06 1.95E-05 3.26E-12 2.00E-04 9,93E-10 8,00E-03 5.44E-18 2.01 E-08 2.59E+06 4.14E-07 
RU106 4.71 E+03 100% 68 5.99E+06 1.95E-05 3.26E-12 2.00E-04 2.09E-10 8,00E-03 0.002+00 0.00E+00 2.59E+06 0.00E+00 
CS134 1.18E+04 100% 68 5.99E+06 1.95E-05 3.26E-12 2,00E-04 5,23E-10 8,00E-03 7.19E-14 2.66E-04 2.59E+06 2,88E-03 
CS137 3.35E+04 100% 68 5.99E+06 1.95E-05 3,26E-12 2,00E-04 1.492-09 8.00E-03 5.70E-18 2.11 E-08 2.59E+06 6,49E-07 

Fines 
PU241 2.58E+04 10% 68 5.99E+06 1,95E-05 3.262-12 3.00E-05 1.72E-11 8.00E-03 5.63E-20 2.08E-10 2.59E+06 7.41E-11 
Y 90 2.24E+04 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 1,49E-11 8.00E-03 1.62E-16 5.99E-07 2.59E+06 1.65E-07 

PM147 9.63E+03 10% 68 5.99E+06 1.95E-05 3.26E-12 3,00E-05 6.41E-12 8.00E-03 4.46E-19 1.65E-09 2.59E+06 2,19E-10 
CE144 2.48E+03 10% 68 5.99E+06 1.952-05 3.26E-12 3,00E-05 1.65E-12 8.00E-03 6.68E-16 2.47E-06 2.59E+06 8.45E-08 
PR144 2.48E+03 10% 68 5.99E+06 1.95E-05 3.26E-12 3,002-05 1,65E-12 8.00E-03 1.87E-15 6.92E-06 2.59E+06 2.36E-07 
EU154 1.74E+03 10% 68 5.992+06 1.952-05 3.26E-12 3.OOE-05 1.16E-12 8.00E-03 5,87E-14 2.17E-04 2.59E+06 5.21E-06 
CM244 2.38E+03 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 1.58E-12 8.002-03 1.46E-18 5.40E-09 2.59E+06 1.77E-10 
PU238 1.58E+03 10% 68 5.99E+06 1.95E-05 3.26E-12 3,00E-05 1,05E-12 8.002-03 1.68E-18 6.22E-09 2.59E+06 1,35E-10 
SB125 7.91E+02 10% 68 5.99E+06 1.95E-05 3.26E-12 3,00E-05 5.26E-13 8.002-03 1.87E-14 6.92E-05 2.59E+06 7.54E-07 
EU155 5.41E+02 10% 68 5.99E+06 1.95E-05 3.262-12 3.00E-05 3.602-13 8.00E-03 1.85E-15 6.852-06 2.59E+06 5.10E-08 
AM241 2.78E+02 10% 68 5.992+06 1.952-05 3.262-12 3.00E-05 1.85E-13 8.00E-03 5.21 E-16 1,93E-06 2.59E+06 7.39E-09 

TE125M 1.93E+02 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 1.29E-13 8.00E-03 1.86E-16 6.88E-07 2.59E+06 1.83E-09 
PU240 1.50E+02 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 9.98E-14 8.00E-03 1.65E-18 6.11 E-09 2.59E+06 1.26E-11 
SM151 9.76E+01 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 6.492-14 8.002-03 1.132-20 4.18E-11 2.592+06 5.62E-14 
PU239 6.70E+01 10% 68 5.99E+06 1.95E-05 3.262-12 3.002-05 4.46E-14 8.002-03 2.67E-18 9.88E-09 2.59E+06 9.122-12 

BA137M 3.17E+04 10% 68 5.99E+06 1,95E-05 3.26E-12 3.00E-05 2.11 2-1 1 8.00E-03 2.73E-14 1.01 E-04 2,59E+06 4.41E-05 
RH106 4.71E+03 10% 68 5.992+06 1.95E-05 3.262-12 3.00E-05 3.13E-12 8.00E-03 9,75E-15 3.61E-05 2.592+06 2.34E-06 

PR144M 3.48E+01 10% 68 5,99E+06 1.95E-05 3.26E-12 3.00E-05 2.31E-14 8.00E-03 1.56E-16 5.772-07 2.59E+06 2.77E-10 
AM243 1.36E+01 10% 68 5.99E+06 1.95E-05 3.26E-12 3.002-05 9.05E-15 8.00E-03 1.55E-15 5.74E-06 2.59E+06 1.07E-09 
CM242 9.82E+00 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 6.53E-15 8.002-03 1.89E-18 6.99E-09 2.59E+06 9.46E-13 
CM243 9.79E+00 10% 68 5.992+06 1.95E-05 3.26E-12 3.00E-05 6.51 E-15 8.00E-03 5.00E-15 1,85E-05 2.59E+06 2.50E-09 
NP239 1.36E+01 10% 68 5.992+06 1.95E-05 3.262-12 3.00E-05 9.05E-15 8.00E-03 6.50E-15 2.412E-05 2.59E+06 4.512E-09 
NP237 1.18E-01 10% 68 5.99E+06 1.952-05 3.262-12 3.00E-05 7.85E-17 8.00-E03 7.69E-16 2.85E-06 2.592+06 4.632-12 
PU242 9.04E-01 10% 68 5.992+06 1.95E-05 3.26E-12 3.00E-05 6.01 E-16 8.00E-03 1.43E-18 5.29E-09 2.59E+06 6.59E-14 
AM242 2.71E+00 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 1.80E-15 8.002-03 4.77E-16 1.76E-06 2.592+06 6.59E-11 

AM242M 2.72E+00 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 1.81E-15 8.00E-03 1.72E-17 6,362-08 2.592+06 2.39E-12 
I __ Total 1.40E-01

HI-STORM FSAR 
Report HI-2002444 Proposed Revision 1 B
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Sub-B Surface

MPC-68 
Accident Conditions 

Effective Dose Equivalent From Submersion 

L... Rate at Fraction Release 
Inventory % remain MPG Vol Upstream Released Release Rate X/Q DCF DCF Occ Time DDE 

Nuclide (Ci/Assy) airborne No. Assy (cm3) (cm3/s) per sec Fraction (Ci/sec) (sec/m3) (Sv/Bq) (mRem/uCi) (sec) (mRem) 
Gases 

H 3 1.24E+02 100% 68 5.99E+06 1.95E-05 3.26E-12 0.30 8.23E-09 8.00E-03 0,00E+00 0.00E+00 2.59E+06 0.00E+00 
1129 1.12E-02 100% 68 5.99E+06 1.95E-05 3.26E-12 0.30 7.45E-13 8.OOE-03 1.10E-15 4.07E-06 2.59E+06 6.28E-08 

KR 85 2.04E+03 100% 68 5.99E+06 1.95E-05 3.26E-12 0.30 1.36E-07 8.00E-03 2.20E-16 8.14E-07 2.59E+06 2.29E-03 
Crud I 

Co-60 6.50E+01 100% 68 5.99E+06 1.95E-05 3.26E-12 1.00 1.44E-08 8.00E-03 1.78E-13 6.59E-04 2.59E+06 1,97E-01 
_______ I_2._4E_________0% -i_..____-_.. . . ____ ._ __......_ Volatiles _ _ _ __ _ _ _ _ _______ 

- -- I _ -I II I 
on VV e-.ttu' u'70 00 o.!t+uo iO--uI .ZtI Z Z.uut--4 9.9J3-1U d.UU-U3 2.28m-17 8.44E-08 2.59E+06 1,74E-06 
RU106 4.71E+03 100% 68 5.99E+06 1.95E-05 3.26E-12 2.00E-04 2.09E-10 8.00E-03 0.OOE+00 0.00E+00 2.59E+06 0.00E+00 
CS134 1.18E+04 100% 68 5.99E+06 1.95E-05 3.26E-12 2.OOE-04 5.23E-10 8.OOE-03 1.20E-13 4.44E-04 2.59E+06 4.81E-03 
CS137 3.35E+04 100% 68 5.99E+06 1.95E-05 3.26E-12 2.OOE-04 1,49E-09 8.00E-03 2.29E-17 8.47E-08 2.59E+06 2.61 E-06 

Fines 
PU241 2.58E+04 10% 68 5.99E+06 1.95E-05 3.26E-12 3.OOE-05 1.72E-11 8.OOE-03 2.19E-19 8.10E-10 2.59E+06 2.88E-10 
Y 90 2.24E+04 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 1.49E-11 8.OOE-03 4.44E-16 1.64E-06 2.59E+06 5.07E-07 

PM147 9.63E+03 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 6.41 E-12 8.00E-03 2.18E-18 8.07E-09 2.59E+06 1.07E-09 
CE144 2.48E+03 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 1.65E-12 8.OOE-03 2.49E-15 9.21 E-06 2.59E+06 3.15E-07 
PR144 2.48E+03 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 1.65E-12 8.OOE-03 2.99E-15 1.11 E-05 2.59E+06 3.78E-07 
EU154 1.74E+03 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 1.16E-12 8.00E-03 9.43E-14 3.49E-04 2.59E+06 8.37E-06 
CM244 2.38E+03 10% 68 5.99E+06 1.95E-05 3.26E-12 3.OOE-05 1.58E-12 8.00E-03 8.82E-18 3.26E-08 2.59E+06 1.07E-09 
PU238 1.58E+03 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 1.05E-12 8.OOE-03 9.30E-18 3.44E-08 2.59E+06 7.49E-10 
SB125 7.91 E+02 10% 68 5.99E+06 1.95E-05 3.26E-12 3.OOE-05 5.26E-13 8.00E-03 3.53E-14 1.31 E-04 2.59E+06 1.42E-06 
EU155 5.41 E+02 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 3.60E-13 8.00E-03 8.09E-15 2.99E-05 2.59E+06 2.23E-07 
AM241 2.78E+02 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 1.85E-13 8.00E-03 2.87E-15 1.06E-05 2.59E+06 4.07E-08 

TE1 25M 1.93E+02 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 1.29E-13 8.OOE-03 1.22E-15 4.51E-06 2.59E+06 1.20E-08 
PU240 1.50E+02 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 9.98E-14 8.00E-03 9.26E-18 3.43E-08 2.59E+06 7.08E-11 
SM151 9.76E+01 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 6.49E-14 8.00E-03 7.09E-20 2.62E-10 2.59E+06 3.53E-13 
PU239 6.70E+01 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 4.46E-14 8.00E-03 9.47E-18 3.50E-08 2.59E+06 3.24E-11 

BA137M 3.17E+04 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 2.11E-11 8.00E-03 4.63E-14 1.71 E-04 2.59E+06 7.48E-05 
RH106 4.71E+03 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 3,13E-12 8.00E-03 1.72E-14 6.36E-05 2.59E+06 4.13E-06 

PR144M 3.48E+01 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 2.31E-14 8.00E-03 8.16E-16 3.02E-06 2.59E+06 1.45E-09 
AM243 1.36E+01 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 9.05E-15 8.00E-03 7.47E-15 2.76E-05 2.59E+06 5.18E-09 
CM242 9.82E+00 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 6.53E-15 8.00E-03 1.06E-17 3.92E-08 2.59E+06 5.31E-12 
CM243 9.79E+00 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 6.51 E-15 8.00E-03 1.50E-14 5.55E-05 2.59E+06 7.49E-09 
NP239 1.36E+01 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 9.05E-15 8.00E-03 2.00E-14 7.40E-05 2.59E+06 1.39E-08 
NP237 1.18E-01 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 7.85E-17 8.00E-03 3.20E-15 1.18E-05 2.59E+06 1.93E-11 
PU242 9.04E-01 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 6.01E-16 8.00E-03 7.90E-18 2.92E-08 2.59E+06 3.64E-13 
AM242 2.71 E+00 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 1.80E-15 8.00E-03 1.88E-15 6.96E-06 2.59E+06 2.60E-10 

AM242M 2.72E+00 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 1.81E-15 8.00E-03 7.94E-17 2.94E-07 2.59E+06 1.10E-11 
I_ _Total 2.04E-01

HI-STORM FSAR 
Report HI-9002444 Proposed F-vision 1 BPage 7 A - 88



. (
Sub-B Thyroid

MPC-68 
Accident Conditions

L. Rate at Fraction Release 

Inventory % remain MPC Vol Upstream Released Release Rate X/Q DCF DCF Occ Time DDE 
Nuclide (Ci/Assy) airborne No. Assy (cm3) (cm3/s) per sec Fraction (Ci/sec) (sec/m3) (Sv/Bq) (mRem/uCi) (sec) (mRem) 

Gases 
H 3 1.24E+02 100% 68 5.99E+06 1,95E-05 3,26E-12 0.30 8.23E-09 8.OOE-03 0.00E+00 0.00E+00 2.59E+06 0.002E+00 
1129 1.12E-02 100% 68 5.99E+06 1.95E-05 3.26E-12 0.30 7.45E-13 8.00E-03 3.86E-16 1.43E-06 2.59E+06 2.20E-08 

KR 85 2.04E+03 100% 68 5,99E+06 1.95E-05 3.26E-12 0.30 1.36E-07 8.00E-03 1.18E-16 4.37E-07 2.59E+06 1.23E-03 
Crud 

Co-60 6.50E+01 100% 68 5.99E+06 1.95E-05 3.26E-12 1.00 1.44E-08 8.00E-03 1.27E-13 4.70E-04 2.592+06 1.40E-01 
Volatiles 

SR 90 2.24E+04 100% 68 5.99E+06 1.95E-05 3.26E-12 2.00E-04 9.93E-10 8,00E-03 7.33E-18 2,71 E-08 2.59E+06 5.58E-07 
RU106 4.71E+03 100% 68 5.99E+06 1.95E-05 3,262-12 2.OOE-04 2,09E-10 8.OOE-03 0,OOE+00 0.00E+00 2.59E+06 0.OOE+00 
CS134 1,18-8E+04 100% 68 5.99E+06 1.95E-05 3.26E-12 2.00E-04 5.23E-10 8.00E-03 7,57E-14 2.80E-04 2,59E+06 3.04E-03 
CS137 3.35E+04 100% 68 5.99E+06 1.95E-05 3.261-12 2.00E-04 1,49E-09 8,00E-03 7.55E-18 2.79E-08 2.59E+06 8.60E-07 

Fines 
PU241 2,58E+04 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 1.72E-11 8.00E-03 6,982-20 2.58E-10 2.59E+06 9.18E-11 
Y90 2,24E+04 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 1.49E-11 8.00E-03 1.87E-16 6.92E-07 2,59E+06 2.14E-07 

PM147 9.63E+03 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 6.41E-12 8.00E-03 6.75E-19 2.50E-09 2.59E+06 3.31 E-10 
CE144 2.48E+03 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 1.65E-12 8.00E-03 8.33E-16 3.08E-06 2.59E+06 1.05E-07 
PR144 2.48E+03 10% 68 5.99E+06 1.95E-05 3.26E-12 3.OOE-05 1.65E-12 8.002-03 1.95E-15 7,22E-06 2.59E+06 2.47E-07 
EU154 1.74E+03 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 1.16E-12 8.00E-03 6.15E-14 2.28E-04 2.59E+06 5.46E-06 
CM244 2.38E+03 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 1.58E-12 8.00E-03 4.19E-18 1,55E-08 2.59E+06 5.08E-10 
PU238 1.58E+03 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 1.05E-12 8.00E-03 4.01E-18 1.48E-08 2.59E+06 3.23E-10 
SB125 7.91E+02 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 5.26E-13 8.00E-03 2.01 E-14 7,44E-05 2.59E+06 8.11E-07 
EU155 5.41E+02 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 3.60E-13 8.OOE-03 2.41 E-15 8.92E-06 2.59E+06 6.65E-08 
AM241 2.78E+02 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 1.85E-13 8.00E-03 7.83E-16 2.90E-06 2.59E+06 1.11 208 

TE1 25M 1.93E+02 10% 68 5.99E+06 1.95E-05 3.26E-12 3.OOE-05 1.29E-13 8.00E-03 4.64E-16 1,72E-06 2.59E+06 4.58E-09 
PU240 1.50E+02 10% 68 5.99E+06 1.95E-05 3,26E-12 3.00E-05 9.98E-14 8,00E-03 3.92E-18 1.452-08 2.59E+06 3.00E-11 
SM151 9.76E+01 10% 68 5.99E+06 1.95E-05 3.26E-12 3,OOE-05 6.492-14 8.002-03 3.582-20 1.32E-10 2.59E+06 1.78E-13 
PU239 6.70E+01 10% 68 5.99E+06 1,95E-05 3.26E-12 3.00E-05 4.46E-14 8.OOE-03 3.882-18 1.44E-08 2.59E+06 1.33E-11 

BA137M 3,17E+04 10% 68 5.99E+06 1,95E-05 3.26E-12 3.00E-05 2.11E-11 8.00E-03 2.88E-14 1.07E-04 2.59E+06 4,66E-05 
RH106 4.71 E+03 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00-E05 3.13E-12 8.OOE-03 1.03E-14 3.81E-05 2.59E+06 2,47E-06 

PR144M 3.48E+01 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 2.31 E-14 8.00E-03 2.81 E-16 1,04E-06 2.59E+06 4.99E-10 
AM243 1.36E+01 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 9.05E-15 8.00E-03 2.09E-15 7,73E-06 2.59E+06 1.45E-09 
CM242 9.82E+00 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 6.53E-15 8.002-03 4.91 E-18 1,822-08 2.59E+06 2.46E-12 
CM243 9.792+00 10% 68 5.99E+06 1.95E-05 3.26E-12 3.002-05 6.51E-15 8.00E-03 5.76E-15 2,13E-05 2.59E+06 2.88E-09 
NP239 1.36E+01 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 9.05E-15 8.00E-03 7.52E-15 2.782-05 2.592+06 5.21E-09 
NP237 1.18E-01 10% 68 5.99E+06 1.952-05 3.262-12 3.00E-05 7.85E -17 8.0012-03 9.94E-16 3.68E-06 2.59E+06 5.98E-12 
PU242 9.04E-01 10% 68 5.99E+06 1.95E-05 3.26E-12 3,0012-05 6.012E-16 8.00E-03 3.32E-18 1.23E-08 2,59E+06 1.53E-13 
AM242 2.71E+00 10% 68 5.99E+06 1.95E-05 3.26E-12 3.002-05 1,802-15 8.00E-03 5.94E-16 2,20E-06 2,59E+06 8.21E-11 

AM242M 2.72E+00 10% 68 5.99E+06 1.95E-05 3.26E-12 3.0012-05 1.811E-15 8.00E-03 2.95E-17 1.09E-07 2.59E+06 4.092-12 
I I I Total 1.45E-01
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Sub-Effective

MPC-68 
Accident Conditions 

Effective Dose Equivalent From Submersion 

L.. Rate at Fraction Release 
Inventory % remain MPC Vol Upstream Released Release Rate X/Q DCF DCF Occ Time DDE 

Nuclide (Ci/Assy) airborne No. Assy (cm3) (cm3/s) per sec Fraction (Ci/sec) (sec/m3) (Sv/Bq) (mRem/uCi) (sec) (mRem) 
Gases 

H 3 1.24E+02 100% 68 5.99E+06 1.95E-05 3.26E-12 0,30 8.23E-09 8.00E-03 3.31E-19 1.22E-09 2.59E+06 2.09E-07 
1129 1.12E-02 100% 68 5,99E+06 1.95E-05 3.26E-12 0.30 7.45E-13 8.00E-03 3,80E-16 1.41E-06 2.59E+06 2.17E-08 

KR 85 2.04E+03 100% 68 5.99E+06 1.95E-05 3.26E-12 0.30 1,36E-07 8.00E-03 1.19E-16 4.40E-07 2.59E+06 1.24E-03 
Crud 

Co-60 6.50E+01 100% 68 5.99E+06 1.95E-05 3.26E-12 1.00 1.44E-08 8.00E-03 1.26E-13 4,66E-04 2.59E+06 1.39E-01 
4I- • , I•.;. . .. I ..... I _ . . . .. . ... IVolatiles I___I 

on •u z -'..-r+u'+ Iuu1'o bb O.&I+Ub 1.Ubt-Ub 3.26L-12 2.00E-04 9.93E-10 8.00E-03 7.53E-18 2.79E-08 2.59E+06 5.73E-07 
RU106 4.71 E+03 100% 68 5.99E+06 1.95E-05 3.26E-12 2.00E-04 2.09E-10 8.00E-03 0.00E+00 0.00E+00 2.59E+06 0.00E+00 
CS134 1.18E+04 100% 68 5.99E+06 1.95E-05 3,26E-12 2.00E-04 5.23E-10 8.00E-03 7.57E-14 2,80E-04 2.59E+06 3,04E-03 
CS137 3.35E+04 100% 68 5.99E+06 1,95E-05 3.26E-12 2.00E-04 1.49E-09 8.OOE-03 7.74E-18 2.86E-08 2.59E+06 8.81 E-07 

Fines 
PU241 2.58E+04 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 1.72E-11 8.OOE-03 7.25E-20 2.68E-10 2.59E+06 9.54E-11 
Y 90 2.24E+04 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 1,49E-1 1 8.00E-03 1.90E-16 7.03E-07 2.59E+06 2.17E-07 

PM147 9.63E+03 10% 68 5.99E+06 1.95E-05 3.26E-12 3.OOE-05 6.41 E-12 8.00E-03 6.93E-19 2.56E-09 2.59E+06 3,40E-10 
CE144 2.48E+03 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 1.65E-12 8.OOE-03 8.53E-16 3.16E-06 2.59E+06 1.08E-07 
PR144 2.48E+03 10% 68 5.99E+06 1,95E-05 3.26E-12 3.OOE-05 1.65E-12 8.OOE-03 1.95E-15 7.22E-06 2.59E+06 2.47E-07 
EU154 1.74E+03 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 1.16E-12 8.00E-03 6.14E-14 2.27E-04 2.59E+06 5.45E-06 
CM244 2.38E+03 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 1.58E-12 8.OOE-03 4.91 E-18 1.82E-08 2.59E+06 5.96E-10 
PU238 1.58E+03 10% 68 5.99E+06 1.95E-05 3.26E-12 3.OOE-05 1.05E-12 8.OOE-03 4.88E-18 1.81 E-08 2.59E+06 3.93E-10 
SB125 7.91E+02 10% 68 5.99E+06 1.95E-05 3.26E-12 3.OOE-05 5.26E-13 8.OOE-03 2.02E-14 7.47E-05 2.59E+06 8.15E-07 
EU155 5.41 E+02 10% 68 5.99E+06 1.95E-05 3.26E-12 3.OOE-05 3.60E-13 8.OOE-03 2.49E-15 9.21E-06 2.59E+06 6.87E-08 
AM241 2.78E+02 10% 68 5.99E+06 1.95E-05 3.26E-12 3,00E-05 1.85E-13 8.00E-03 8.18E-16 3.03E-06 2.59E+06 1.16E-08 

TE125M 1,93E+02 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 1.29E-13 8.00E-03 4.53E-16 1.68E-06 2.59E+06 4.47E-09 
PU240 1.50E+02 10% 68 5.99E+06 1.95E-05 3.26E-12 3.OOE-05 9.98E-14 8.00E-03 4.75E-18 1.76E-08 2.59E+06 3.63E-11 
SM151 9.76E+01 10% 68 5.99E+06 1.95E-05 3.26E-12 3.OOE-05 6.49E-14 8.OOE-03 3.61 E-20 1.34E-10 2.59E+06 1.80E-13 
PU239 6,70E+01 10% 68 5.99E+06 1.95E-05 3.26E-12 3.OOE-05 4,46E-14 8.O0E-03 4.24E-18 1.57E-08 2.59E+06 1.45E-11 

BA137M 3.17E+04 10% 68 5.99E+06 1.95E-05 3.26E-12 3.OOE-05 2.11 E-11 8.OOE-03 2.88E-14 1.07E-04 2.59E+06 4.66E-05 
RH106 4.71 E+03 10% 68 5,99E+06 1,95E-05 3.26E-12 3.00E-05 3.13E-12 8.00E-03 1.04E-14 3.85E-05 2.59E+06 2.50E-06 

PR144M 3.48E+01 10% 68 5.99E+06 1,95E-05 3.26E-12 3.00E-05 2.31 E-14 8.00E-03 2.79E-16 1.03E-06 2.59E+06 4.95E-10 
AM243 1.36E+01 10% 68 5.99E+06 1.95E-05 3.26E-12 3,OOE-05 9.05E-15 8.00E-03 2,18E-15 8.07E-06 2.59E+06 1.51 E-09 
CM242 9.82E+00 10% 68 5,99E+06 1.95E-05 3.26E-12 3.00E-05 6.53E-15 8.OOE-03 5,69E-18 2.11E-08 2,59E+06 2.85E-12 
CM243 9.79E+00 10% 68 5.99E+06 1.95E-05 3.26E-12 3,OOE-05 6.51 E-15 8.OOE-03 5,88E-15 2.18E-05 2,59E+06 2.94E-09 
NP239 1.36E+01 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 9.05E-15 8.OOE-03 7,69E-15 2.85E-05 2.59E+06 5.33E-09 
NP237 1.18E-01 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 7.85E-17 8,00E-03 1.03E-15 3,81E-06 2,59E+06 6.20E-12 
PU242 9.04E-01 10% 68 5.99E+06 1,95E-05 3.26E-12 3.OOE-05 6.01E-16 8.OOE-03 4.01E-18 1.48E-08 2.59E+06 1.85E-13 
AM242 2.71E+00 10% 68 5,99E+06 1.95E-05 3.26E-12 3.00E-05 1.80E-15 8.00E-03 6.15E-16 2.28E-06 2.59E+06 8.50E-11 

AM242M 2.72E+00 10% 68 5.99E+06 1,95E-05 3.26E-12 3.00E-05 1,81E-15 8.00E-03 3.17E-17 1.17E-07 2.59E+06 4.40E-12 
_ Total 1.44E-01
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(
Sub-Skin

MPC-68 
Accident Conditions

L... Rate at Fraction Release 
Inventory % remain MPC Vol Upstream Released Release Rate X/O DCF DCF Occ Time SDE 

Nuclide (Ci/Assy) airborne No. Assy (cm3) (cm3/s) per sec Fraction (Ci/sec) (sec/m3) (Sv/Bq) (mRem/uCi) (sec) (mRem) 
.Gases 

H 3 1.24E+02 100% 68 5.99E+06 1.95E-05 3.26E-12 0.30 8.23E-09 8.00E-03 0.00E+00 O.OOE+00 2.59E+06 0.OOE+00 
1129 1.12E-02 100% 68 5.99E+06 1.95E-05 3.26E-12 0.30 7.45E-13 8.OOE-03 1.10E-15 4.07E-06 2.59E+06 6.28E-08 

KR 85 2.04E+03 100% 68 5.99E+06 1.95E-05 3.26E-12 0.30 1.36E-07 8.OOE-03 1.32E-14 4.88E-05 2,59E+06 1.37E-01 
Crud 

Co-60 6.50E+01 100% 68 5.99E+06 1.95E-05 3.26E-12 1.00 1.44E-08 8.00E-03 1.45E-13 5.37E-04 2.59E+06 1.60E-01 
Volatiles 

SR 90 2,24E+04 100% 68 5.99E+06 1.95E-05 3.26E-12 2.OOE-04 9.93E-10 8.00E-03 9.20E-15 3.40E-05 2.59E+06 7.01 E-04 
RU106 4.71E+03 100% 68 5.99E+06 1.95E-05 3.26E-12 2,00E-04 2.09E-10 8.00E-03 0.00E+00 0.00E+00 2.59E+06 0.00E+00 
CS134 1.18E+04 100% 68 5.99E+06 1.95E-05 3,26E-12 2.OOE-04 5.23E-10 8.OOE-03 9.45E-14 3.50E-04 2.59E+06 3.79E-03 
CS137 3.35E+04 100% 68 5,99E+06 1.95E-05 3.26E-12 2,00E-04 1.49E-09 8.00E-03 8,63E-15 3.19E-05 2,59E+06 9.83E-04 

Fines 
PU241 2.58E+04 10% 68 5.99E+06 1.95E-05 3.26E-12 3,00E-05 1.72E-11 8.00E-03 1.17E-19 4.33E-10 2.59E+06 1.54E-10 
Y90 2.24E+04 10% 68 5.99E+06 1.95E-05 3.26E-12 3.OOE-05 1.49E-11 8,00E-03 6.24E-14 2.31E-04 2.59E+06 7.13E-05 

PM147 9.63E+03 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 6,41E-12 8.OOE-03 8.11E-16 3.OOE-06 2.59E+06 3.98E-07 
CE144 2.48E+03 10% 68 5.99E+06 1.95E-05 3.26E-12 3.OOE-05 1.65E-12 8.00-E03 2.93E-15 1,08E-05 2.59E+06 3.71 E-07 
PR144 2.48E+03 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 1.65E-12 8.OOE-03 8.43E-14 3.12E-04 2.59E+06 1.07E-05 
EU154 1.74E+03 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 1.16E-12 8.00E-03 8.29E-14 3.07E-04 2.59E+06 7,36E-06 
CM244 2.38E+03 10% 68 5.99E+06 1.95E-05 3.26E-12 3,00E-05 1.58E-12 8.00E-03 3.91 E-17 1,45E-07 2.59E+06 4.75E-09 
PU238 1.58E+03 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 1.05E-12 8.00E-03 4.09E-17 1.51 E-07 2.59E+06 3.30E-09 
SB125 7.91 E+02 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 5.26E-13 8.OOE-03 2.65E-14 9.81 E-05 2.59E+06 1.07E-06 
EU155 5.41 E+02 10% 68 5.99E+06 1.95E-05 3.26E-12 3.OOE-05 3.60E-13 8.OOE-03 3.39E-15 1.25E-05 2.59E+06 9.35E-08 
AM241 2.78E+02 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 1,85E-13 8.OOE-03 1.28E-15 4.74E-06 2.59E+06 1.81 E-08 

TE125M 1.93E+02 10% 68 5.99E+06 1.95E-05 3.26E-12 3.OOE-05 1.29E-13 8.OOE-03 1.94E-15 7.18E-06 2.59E+06 1.91E-08 
PU240 1.50E+02 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 9.98E-14 8.00E-03 3.92E-17 1,45E-07 2.59E+06 3.OOE-10 
SM151 9.76E+01 10% 68 5.99E+06 1.95E-05 3,26E-12 3.OOE-05 6.49E-14 8.00E-03 1.90E-19 7.03E-10 2.59E+06 9.46E-13 
PU239 6.70E+01 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 4.46E-14 8.00E-03 1.86E-17 6.88E-08 2.59E+06 6.35E-11 

BA137M 3.17E+04 10% 68 5.99E+06 1.95E-05 3.26E-12 3.00E-05 2.11E-11 8.00E-03 3.73E-14 1.38E-04 2.59E+06 6.03E-05 
RH106 4.71E+03 10% 68 5.99E+06 1.95E-05 3,26E-12 3.00E-05 3.13E-12 8.OOE-03 1,09E-13 4,03E-04 2.59E+06 2.62E-05 

PR144M 3.48E+01 10% 68 5.99E+06 1.95E-05 3.26E-12 3.OOE-05 2.31E-14 8.00E-03 5.08E-16 1.88E-06 2.59E+06 9.01E-10 
AM243 1.36E+01 10% 68 5.99E+06 1.95E-05 3,26E-12 3.00E-05 9.05E-15 8.00E-03 2.75E-15 1.02E-05 2.59E+06 1.91 E-09 
CM242 9.82E+00 10% 68 5.99E+06 1.95E-05 3.26E-12 3.OOE-05 6.53E-15 8.00E-03 4.29E-17 1.59E-07 2.59E+06 2.15E-11 
CM243 9.79E+00 10% 68 5.99E+06 1.95E-05 3,26E-12 3.00E-05 6.51E-15 8.00E-03 9,79E-15 3.62E-05 2.59E+06 4.89E-09 
NP239 1.36E+01 10% 68 5.99E+06 1.95E-05 3.26E-12 3.OOE-05 9.05E-15 8.00E-03 1,60E-14 5.92E-05 2.59E+06 1.11E-08 
NP237 1.18E-01 10% 68 5.99E+06 1.95E-05 3.26E-12 3.OOE-05 7.85E-17 8.00E-03 1.54E-15 5,70E-06 2.59E+06 9.27E-12 
PU242 9.04E-01 10% 68 5.99E+06 1.95E-05 3,26E-12 3.00E-05 6.01E-16 8.00E-03 3.27E-17 1.21 E-07 2.59E+06 1.51E-12 
AM242 2.71E+00 10% 68 5.99E+06 1.95E-05 3.26E-12 3,00E-05 1.80E-15 8.00E-03 8.20E-15 3.03E-05 2.59E+06 1.13E-09 

AM242M 2.72E+00 10% 68 5.99E+06 1.95E-05 3,26E-12 3.00E-05 1.81E-15 8.OOE-03 1.36E-16 5.03E-07 2.59E+06 1.89E-11 
Total 3.03E-01
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CHAPTER 8: OPERATING PROCEDURESt

8.0 INTRODUCTION: 

This chapter outlines the loading, unloading, and recovery procedures for the HE-STORM 
100 System for storage operations. The procedures provided in this chapter are 
prescriptive to the extent that they provide the basis and general guidance for plant 
personnel in preparing detailed, written, site-specific, loading, handling, storage and 
unloading procedures. Users may add, modify the sequence of, perform in parallel, or 
delete steps as necessary provided that the intent of this guidance is met and the 
requirements of the CoC are met. Such changes are within the scope of this chapter and 
do not require a 72.48 evaluation. The information provided in this chapter meets all 
requirements of NUREG-1536 [8.0.1].  
Section 8.1 provides the guidance for loading the HI-STORM 100 System in the spent 
fuel pool. Section 8.2 provides the procedures for ISFSI operations and general guidance 
for performing maintenance and responding to abnormal events. Responses to abnormal 
events that may occur during normal loading operations are provided with the procedure 
steps. Section 8.3 provides the procedure for unloading the HE-STORM 100 System in 
the spent fuel pool. Section 8.4 provides the guidance for MPC transfer to the HE-STAR 
100 Overpack for transport or storage. Section 8.4 can also be used for recovery of a 
breached MPC for transport or storage. Section 8.5 provides the guidance for transfer of 
the MPC into HE-STORM from the HE-STAR 100 transport overpack. The Technical 
Specifications in Appendix A to CoC 72-1014 provide Limiting Conditions of Operation 
(LCO), Surveillance Requirements (SR's), as well as administrative information, such as 
Use and Application. Appendix B to COC 72-1014 provides the approved contents and 
design features applicable to the HE-STORM 100 System. FSAR Appendix 12.A 
includes the Bases for the LCOs. The Technical Specifications impose restrictions and 
requirements that must be applied throughout the loading and unloading process.  
Equipment specific operating details such as vacuum drying system, valve manipulation 
and Transporter operation are not within the scope of this FSAR and will be provided to 
users based on the specific equipment selected by the users and the configuration of the 
site.  

The procedures contained herein describe acceptable methods for performing HE
STORM 100 loading and unloading operations. Unless otherwise stated, references to 
the HI-STORM 100 apply equally to the HI-STORM 100 and the HI-STORM 100S. Users 
may alter these procedures to allow alternate methods and operations to be performed in 
parallel or out of sequence as long as the general intent of the procedure is met. In the 
figures following each section, acceptable configurations of rigging, piping, and 

t This chapter has been prepared in the format and section organization set forth in Regulatory Guide 
3.61. However, the material content of this chapter also fulfills the requirements of NUREG 1536.  
Pagination and numbering of sections, figures, and tables are consistent with the convention set down 
in Chapter 1, Section 1.0, herein. Finally, all terms-of-art used in this chapter are consistent with the 
terminology of the glossary (Table 1.0.1) and component nomenclature of the Bill-of-Materials 
(Section 1.5).  
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instrumentation are shown. In some cases, the figures are artists renditions. Users may select alternate configurations, equipment and methodology to accommodate their specific needs- provided that the intent of this guidance is met and the requirements of the CoC are met. Such changes are within the scope of this chapter and do not require a 72.48 evaluation. All rigging should be approved by the user's load handling authority prior to use. User-developed procedures and the design and operation of any alternate equipment must be reviewed by the Certificate holder prior to implementation.  
Licensees (Users) will utilize the procedures provided in this chapter, the Technical Specifications in Appendix A to CoC 72-1014, the conditions of the Certificate of Compliance, equipment-specific operating instructions, and plant working procedures and apply them to develop the site specific written, loading and unloading procedures.  
The loading and unloading procedures in Section 8.1 and 8.3 can also be appropriately revised into written site.-specific procedures to allow dry loading and unloading of the system in a hot cell or other remote handling facility. The Dry Transfer Facility (DTF) loading and unloading procedures are essentially the same with respect to loading and vacuum drying, inerting, and leakage testing of the MPC. The dry transfer facility shall develop the appropriate site-specific procedures as part of the DTF facility license.  
Tables 8.1.1 through 8.1.4 provide the handling weights for each of the HI-STORM 100 System major components and the loads to be lifted during various phases of the operation of the H-STORM 100 System. Users shall take appropriate actions to ensure that the lift weights do not exceed user-supplied lifting equipment rated loads. Table 8.1.5 provides the H-STORM 100 System bolt torque and sequencing requirements. Table 8.1.6 provides an operational description of the HI-STORM 100 System ancillary equipment along with itfs safety designation and QA category, where applicable. Fuel assembly selection and verification shall be performed by the licensee in accordance with written, approved procedures which ensure that only SNF assemblies authorized in the Certificate of Compliance and as defined in the Appendix B to CoC 72-1014 are loaded 

into the HI-STORM 100 System.  
In addition to the requirements set forth in the CoC, users will be required to develop or modify existing programs and procedures to account for the operation of an ISFSI.  Written procedures will be required to be developed or modified to account for such things as nondestructive examination (NDE) of the MPC welds, handling and storage of items and components identified as Important to Safety, 10CFR72.48 [8.1.1] programs, specialized instrument calibration, special nuclear material accountability at the ISFSI, security modifications, fiel handling procedures, training and emergency response, equipment and process qualifications. Users are required to take necessary actions to prevent boiling of the water in the MPC. This may be accomplished by performing a site-specific analysis to identify a time limitation to ensure that water boiling will not occur in the MPC prior to the initiation of draining operations. Chapter 4 of the FSAR provides some sample time limits for the time to initiation of draining for various spent 

fuel pool water temperatures using design basis heat loads.  
Table 8.1.7 summarizes some of the instrumentation used to load and unload the HI
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STORM 100 System. Other instrumentation that meets the requirements of the Technical 
Specifications is also acceptable. Tables 8.1.8, 8.1.9, and 8.1.10 provide sample receipt inspection checklists for the HI-STORM 100 overpack, the MPC, and the HI-TRAC 
Transfer Cask, respectively. Users shag may develop site-specific receipt inspection 
checklists, as required for their equipment. Fuel handling, including the handling of fuel assemblies in the Damaged Fuel Container (DFC) shall be performed in accordance with 
written site-specific procedures. DFCs shall be loaded in the spent fuel pool racks prior to 
placement into the MPC.  
Technical and Safety Basis for Loading and Unloading Procedures 
The procedures herein (Sections 8.1.2 through 8.1.5) are developed for the loading, 
storage, unloading, and recovery of spent fuel in the rI-STORM 100 System. The activities involved in loading of spent fuel in a canister system, if not carefully 
performed, may present risks. The design of the HI-STORM 100 System, including these procedures, the ancillary equipment and the Technical Specifications, serve to minimize 
risks and mitigate consequences of potential events. To summarize, consideration is given in the loading and unloading systems and procedures to the potential events listed 
in Table 8.0.1.  
The primary objective is to reduce the risk of occurrence and/or to mitigate the consequences of the event. The procedures contain Notes, Warnings, and Cautions to notify the operators to upcoming situations and provide additional information as needed.  
The Notes, Warnings and Cautions are purposely bolded and boxed and immediately 
precede the applicable steps.  
In the event of an extreme abnormal condition (e.g., cask drop or tip-over event) the user 
shall have appropriate procedural guidance to respond to the situation. As a minimum, the procedures shall address establishing emergency action levels, implementation of emergency action program, establishment of personnel exclusions zones, monitoring of radiological conditions, actions to mitigate or prevent the release of radioactive materials, 
and recovery planning and execution and reporting to the appropriate regulatory agencies, 
as required.  
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Table 8.0.1 
OPERATIONAL CONSIDERATIONS 

POTENTIAL METHODS USED TO ADDRESS COMMENTS/ 
EVENTS EVENT REFERENCES Cask Drop During Cask lifting and handling equipment is See Section 8.1.2.  Handling Operations designed to ANSI N14.6. Procedural See Technical 

guidance is given for cask handling, Specifications in 
inspection of lifting equipment, and proper Appendix A to CoC engagement to the trunnions. Technical 72-1014 for HI-TRAC 
Specifications limit the cask and overpack and HI-STORM lift 
lift height outside the fuel building, height limitations.  

Cask Tip-Over Prior to The lid retention system is available to See Section 8.1.5 Step welding of the MPC lid secure the MPC lid during movement 1. See Figure 8.1.15.  between the spent fuel pool and the cask 
preparation area.  

Contamination of the The annulus seal, pool lid, and annulus See Figures 8.1.13 and M-PC external shell overpressure system minimize the potential 8.1.14. See Technical for thee MPC external shell to become Specifications in 
contaminated from contact with the spent Appendix A to CoC 
fuel pool water. Technical Specifications 72-1014.  
require surveys of certain components of 
the HI-STORM 100 System to monitor for 
removable contamination.  

Contamination spread Processing systems are equipped with See Figures 8.1.19from cask process exhausts that can be directed to the plant's 8.1.22.  
system exhausts processing systems.  
Damage to fuel Fuel assemblies are never subjected to air See Section 8.1.5 Step assembly cladding from or oxygen during loading and unloading 24b, Section 8.3.3 Step oxidation/thermal shock operations. Cool-Down System brings fuel 8-and LCO 3.1.3.  

assembly bulk temperatures to below water boiling temperature prior to flooding, 
Damage to Vacuum Vacuum Drying System is separate from See Figure 8.1.22 and Drying System vacuum pressurized gas and water systems. 8.1.23.  
gauges from positive 
pressurej 
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Table 8.0.1 
OPERATIONAL CONSIDERATIONS 

(CONTINUED)

POTENTIAL METHODS USED TO ADDRESS COMMENTS/ 
EVENTS EVENT REFERENCES 
Excess dose from failed MPC gas sampling allows operators to See Figure 8.1.16 and 
fuel assemblies determine the integrity of the fuel cladding Section 8.3.3 StepJ4-7.  

prior to opening the MPC. This allows 
preparation and planning for failed fuel.  
The RVOAs allow the vent and drain ports 
to be operated like valves and prevent the 
need to hot tap into the penetrations during 
unloading operation.  

Excess dose to operators The procedures provide ALARA Notes and See ALARA Notes and 
Warnings when radiological conditions Warnings throughout 
may change. the procedures.  

Excess generation of The HI-STORM system uses process Examples: HI-TRAC 
radioactive waste systems that minimize the amount of bottom protective 

radioactive waste generated. Such features cover, bolt plugs in 
include smooth surfaces for ease of empty holes, pre
decontamination efforts, prevention of wetting of components.  
avoidable contamination, and procedural 
guidance to reduce decontamination 
requirements. Where possible, items are 
installed by hand and require no tools.  

Fuel assembly Procedural guidance is given to perform See Section 8.1.4 Steps 
misloading event assembly selection verification and a post- 1 and 3.  

loading visual verification of assembly 
identification prior to installation of the 
MPC lid.  

Incomplete moisture The vacuum drying process reduces the See Section 8.1.5 Step 
removal from MPC MPC pressure in stages to prevent the 628 and Technicall 

formation of ice. Vacuum is held below 3 Specification LCO 
torr for 30 minutes with the vacuum pump 3.1.1.  
isolated to assure dryness.  

Incorrect MPC lid Procedural guidance is given to visually See Section 8.1.5 ttep 
installation verify correct MPC lid installation prior to 1.j6 and 1-03.  

HI-TRAC removal from the spent fuel 
I pool.
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Table 8.0.1 
OPERATIONAL CONSIDERATIONS 

(CONTINUED)

POTENTIAL METHODS USED TO ADDRESS EVENTS - -EVENT 

Load Drop Rigging diagrams and procedural guidance are provided for all lifts. Component 
weights are provided in Tables 8.1.1 

through 8.1.4.  
Over-pressurization of Pressure relief valves in the water and gas 
MPC during loading and processing systems limit the MPC pressure 
unloading to acceptable levels.  
Overstressing MPC lift The MPC is upended using the upending 
lugs from side loading _ frame. The lift lugs are never side loaded.  
Overweight cask lift Procedural guidance is given to alert 

operators to potential overweight lifts.

Personnel contamination Procedural guidance is given to warn 
by cutting/grinding operators prior to cutting or grinding 
activities activities.  
Transfer cask carrying Procedural guidance is given to scan the 
hot particles out of the transfer cask prior to removal from the 
spent fuel pool spent fuel pool.  
Unplanned or The MPC vent and drain ports are 
uncontrolled release of equipped with metal-to-metal seals to 
radioactive materials minimize the leakage during vacuum 

drying and backfill operations. Unlike 
elastomer seals, the metal seals resist 
degradation due to temperature and 
radiation and allow future access to the 
MPC ports without hot tapping. The 
RVOAs allow the port to be opened and 
closed like a valve so gas sampling may be .performed.  

Weld deficienceies frmA vaeuum sourcee en the M4PG prcevents 

eendenisaton of water- water- vapor from condensing on the AQ 
vspan •.,x~oat ,Jthe. v wel.•je* t -Wetie, fit V ,•S, a~axv.Jz .ox••sz•x
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COMMENTS/ 

REFERENCES 
See Figures 8.1.6, 
8.1.72, 8.1.9, 8.1.25 and 8.1.27. See Tables 

8.1.1 through 8.1.4.  
See Figures 8.1.20, 8.1.21, 8.1.23'and 
8.3.4.  
See Figure 8.1.6 and 

Section 8.1.2 Step 6.  
See Section 8.1.7 Step 
6 for example.  
See Tables 8.1.1 
through 8.1.4.  
See Section 8.1.5 Step 
3-2-5 and Section 8.3.3 
Step 35.  
See Section 8.1.3 Step 
1 and Section 8.1.5 
Step 19. 1 
See Figure 8.1.11 and 
8.1.16. See Section 
8 .3.3 Step 47. 1
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8.1 PROCEDURE FOR LOADING THE HI-STORM 100 SYSTEM IN THE SPENT FUEL 
POOL 

8.1.1 Overview of Loading Operations: 

8.1.1.1 General Description 

The HI-STORM 100 System is used to load, transfer and store spent fuel. Specific steps are 
performed to prepare the HI-STORM 100 System for fuel loading, to load the fuel, to prepare the 
system for storage and to place it in storage at an ISFSI. The MPC transfer may be performed in 
the cask receiving area tri'uek- ba, at the ISFSI, or any other location deemed appropriate by the 
user. HI-TRAC and/or HI-STORM may be transferred between the ISFSI and the fuel loading 
facility using a specially designed transporter, heavy haul transfer trailer, or any other load 
handling equipment designed for such applications as long as the Technical Specification lift 
height restrictions are met (lift height restrictions apply only to suspended forms of transport).  
Users shall develop detailed written procedures to control on-site transport operations. Section 
8.1.2 provides the general procedures for rigging and handling of the HI-STORM overpack and 
HI-TRAC transfer cask. Figure 8.1.1 shows a flow general diagram of the HI-STORM loading [ 
operations.  

The following description and operating procedures outline the use of a HI-TRAC transfer cask 
with separate pool lid and transfer lid. Users may opt to use other configurations (e.g., a single 
lid) as long as there is sufficient crane capacity, available room to perform the operations and 
that appropriate measures are available to prevent contamination of the MPC external shell.  
Any alternate configuration must be evaluated by the certificate holder on a site-specific basis to 
ensure that the design margins for criticality, shielding, structural and thermal remain adequate 
and that all appropriate operational and safety features are maintained. It should be noted that 
user's facilities and equipment may necessitate variations of the following description.  

Refer to the boxes of Figure 8.1.2 for the following description. At the start of loading 
operations, an empty MPC is upended (Box 1). The empty MPC is raised and inserted into HI
TRAC (Box 2). The annulus is filled with plant demineralized watert and the MPC is filled with 
either spent fuel pool water or plant demineralized water (Box 3). An inflatable seal is installed 
in the upper end of the annulus between the MPC and HI-TRAC to prevent spent fuel pool water 
from contaminating the exterior surface of the MPC. HI-TRAC and the MPC are then raised and 
lowered into the spent fuel pool for fuel loading using the lift yoke (Box 4). Pre-selected 
assemblies are loaded into the MPC and a visual verification of the assembly identification is 
performed (Box 5).  

While still underwater, a thick shielded lid (the MPC lid) is installed using either slings attached 
to the lift yoke or the optional lid retention system (Box 6). The lift yoke remotely engages to 
the HI-TRAC lifting trunnions to lift the HI-TRAC and loaded MPC close to the spent fuel pool 
surface (Box 7). When radiation dose rate measurements confirm that it is safe to remove the HI
TRAC from the spent fuel pool, the cask is removed from the spent fuel pool. If the lid retention 
system is being used, the HI-TRAC top lid bolts are installed to secure the MPC lid for the 

f Users may substitute domestic water in each step where demineralized water is specified.  
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transfer to the cask preparalion area. The lift yoke and HI-TRAC are sprayed with demineralized 
water to help remove contamination as they are removed from the spent fuel pool.  
HI-TRAC is placed in the- designated preparation area and the lift yoke and lid retention system 
(if utilized) are removed. The next phase of decontamination is then performed. The top surfaces 
of the MPC lid and the upper flange of HI-TRAC are decontaminated. The temporary shield 
ring (if utilized) is installed and filled with water and the neutron shield jacket is filled with 
water (if drained). The inflatable annulus seal is removed, and the annulus shield (if utilized) is installed. The temporary shield ring provides additional personnel shielding around the top of the 
HI-TRAC during MPC closure operations. The annulus shield provides additional personnel 
shielding at the top of the annulus and also prevents small items from being dropped into the 
annulus. Dose rates are measured at the MPC lid to ensure that the dose rates are within expected 
values.  

The MPC water level is lowered slightly, the MPC is vented, and the MPC lid is seal welded 
using the automated welding system (Box 8). Visual examinations are performed on the tack 
welds. Liquid penetrant (PT) examinations are performed on the root and final passes. A 
volumetric exami~nation is-Iperafomed on the MPG welds to ensure that the completed Weld is satisfaeteFy. As an alternkaive to volumetrfi examination of the NPG i.4 el weld a-1 u-l1t 1..... D-T' ;o inldiglyeer 0r 

layer PT ipromd nudn ene intermediate ex-am- ination after- appr-eximateyevrthe 
eighth inch of weld depth An ultrasonic or multi-layer PT examination is performed on the MPC 
Lid-to-Shell weld to ensure that the weld is satisfactory. As an alternative to volumetric 
examination of the MPC lid-to-shell weld, a multi-layer PT is performed including one intermediate examination after approximately every three-eighth inch of weld depth. The water 
level is raised to the top of the MPC and a hydrostatic test followed by an additional liquid 
penetrant examination is performed on the MPC Lid-to-Shell weld to verify structural integrity.  
A small amount of water is displaced with helium gas for leakage testing. A leakage rate test is 
performed on the MPC lid-to-shell weld to verify weld integrity and to ensure that leakage rates 
are within acceptance criteria (See Technical Specification LCO 3.1.1).  
The water level is raised toh-4e top of the M•PG again and then the MP .Water isd-isplae fro- m 
the MPC by blow.ing pressurfized helium or nitrgen g.as into the vent pert of the MPG thus 
dlisplacing the water- through the drain line. The volume of water- displaced from the MPG2 is 
maeasured to determine the -free. volumeia inside the MPG. This information is used to determine 
thie helium backfill rquiemnts for- the MPG.  
The vacuum drying system is connected to the MPC and is used to remove all liquid water from 
the MPC in a stepped evacuation process (Box 9). A stepped evacuation process is used to 
preclude the formation of ice in the MPC and vacuum drying system lines. The internal pressure 
is reduced to below 3 torr and held for 30 minutes to ensure that all liquid water is removed (See 
Technical Specification LCO 3.1.1).  
Alternatively for high-burn-usp fuel, a moisture removal system is utilized to remove residual 
moisture from the MPC. Gas is circulated through the MPC to evaporate and remove moisture.  
The residual moisture is condensed until no additional moisture remains in the MPC. Gas 
exiting the MPC is monitored for entrained moisture until no discernable moisture is present in 
the MPC. Following MPC drying, the MPC is evacuated and backfilled with a predetermined 
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pressure of helium gas (See Technical Specification LCO 3.1.1). Limitations for the at-vacuum 
duration are evaluated and established on a canister basis to ensure that acceptable cladding 
temperatures are not exceeded although a time limit of less than 2 hours at vacuum will bound 
any MPC. Following this dryness test, the vacuum drying system is dis".nne.ted, the helium 
backfill system is attac-hed, and the MEPG is baekfilled with a pr-edetermined pressur-e amount at 
helium gas (See Technical Specification LG' 3.1.1). The helium backfill ensures adequate heat 
transfer during storage, provides an inert atmosphere for long-term fuel integrity, and provides 
the means of future leakage rate testing of the MPC confinement boundary welds. Cover plates 
are installed and seal welded over the MPC vent and drain ports with liquid penetrant 
examinations performed on the root and final passes (for multi-pass welds) (Box 10). The cover 
plates are helium leakage tested to confirm that they meet the established leakage rate criteria.  

The MPC closure ring is then placed on the MIPC and dose rates are measured at the MPC lid to 
ensure that the dose rates are within expected values. The closure ring is aligned, tacked in place 
and seal welded providing redundant closure of the MPC confinement boundary closure welds.  
Tack welds are visually examined, and the root and final welds are inspected using the liquid 
penetrant examination technique to ensure weld integrity.  

The annulus shield (if utilized) is removed and the remaining water in the annulus is drained.  
The temporary shield ring (if utilized) is drained and removed. The MPC lid and accessible areas 
of the top of the MPC shell are smeared for removable contamination (See Technical 
Specification LCO 3.2.2) and HI-TRAC dose rates are measured. HI-TRAC top lid is installed 
and the bolts are torqued (Box 11). The MPC lift cleats are installed on the MPC lid. The MPC 
lift cleats are the primary lifting point on the MPC. The two cleats provide redundant support of 
the MPC when it is lifted or supported. Two or four stays (depending on the site crane hook 
configuration) are installed between the CPC lift cleats and the lift yoke main pins. The stays 
secure the MPC within HI-TRAC while the pool lid is replaced with the transfer lid (Box 12).  

The HI-TRAC is positioned approximately one inch above the transfer slide to prepare for 
bottom lid replacement. The transfer slide consists of an adjustable-height rolling carriage and a 
pair of channel tracks. The transfer slide supports the transfer step which is used to position the 
two lids at the same elevation and creates a tight seam between the two lids to eliminate radiation 
streaming. The overhead crane is shut down to prevent inadvertent operation. The transfer slide 
carriage is raised to support the pool lid while the bottom lid bolts are removed. The transfer 
slide then lowers the pool lid and simultaneously replaces the pool lid with the transfer lid. The 
carriage is raised and the bottom lid bolts are replaced. The MPC lift cleats and stays support the 
MPC during the transfer operations. Following the transfer, the MPC stays are disconnected and 
HI-TRAC is positioned for MPC transfer into HI-STORM.  

MPC transfer may be performed inside or outside the fuel building (Box 13). Similarly, HI
TRAC and HI-STORM may be transferred to the ISFSI in several different ways (Box 14 and 
15). The empty HI-STORM overpack is inspected and positioned with the lid removed. Vent 
duct shield inserts1 are installed in the HI-STORM exit vent ducts. The vent duct shield inserts 
prevent radiation streaming from the HI-STORM Overpack as the MPC is lowered past the exit 
vents. The HI-TRAC is placed on top of HI-STORM. Alignment guides pins(or alternate 

1 Vent duct shield inserts are only used on the HI-STORM 100.  

HI-STORM FSAR Proposed Rev. 1B ] 
REPORT HI-2002444 8.1-3



alignment methods) help guide HI-TRAC during this operation2. The MPC may be lowered 
using the MPC downloader, the main crane hook or other similar devices. The MPC downloader 
(if used) may be attached to the HI-TRAC lid or mounted to the overhead lifting device. The 
MPC lift slings are attached to the MPC lift cleats. The MPC is raised slightly, the transfer lid 
door locking pins are removed and the doors are opened. Optional trim plates may be installed 
on the top and bottom of both doors and secured using hand clamps. The trim plates eliminate 
radiation streaming above, and below the doors. The MPC is lowered into HI-STORM.  
Following verification that the MPC is fully lowered, the MPC lift slings are disconnected from 
the lifting stpaetuedevice and lowered onto the MPC lid. The trim plates are removed, the 
doors are closed and the locking pins are installed. The empty HI-TRAC must be removed with 
the doors open when the HI-STORM 100S is used to prevent interference with the lift cleats and 
slings. HI-TRAC is removed from on top of HI-STORM and HI-STORM 100 is moved from 
under HI-TRAC as necessalry. The MPC lift slings and MPC lift cleats are removed. Hole plugs 
are installed in the empty MPGC lifting holes to fill the voids left by the lift cleat bolts. The vent 
duct shield inserts (if used) and alignment guides are removed, the HI-STORM lid is installed, 
and exit vent gamma shield cross plates and the*•maeep-temperature elements (if used) are 
installed. The inlet3 and exit vent screens are installed. The HI-STORM lid studs and nuts are 
installed and torqued. The shielding effectiveness test is pe.fo.med and-HI-STORM is secured to 
the transporter (as applicable) and moved to the ISFSI pad. If necessar.y, the inlet vent scr.eens 
ae-i-sta4led-. The HI-STOt)M Overpack and HI-TRAC transfer cask may be moved using a 
number of methods as long as the lifting equipment requirements in the Technical Specification 
are met. For sites with high seismic conditions, the HI-STORM lOOA is anchored to the ISFSI.  
Once located at the storage pad, the inlet vent gamma shield cross plates are installed and the 
shielding effectiveness test is performed. Finally, the themoeeeuple-temperature element 
instrument connections are made (if used), and the air temperature rise testing (if required by the 
Technical Specifications) is performed to ensure that the system is functioning within its design 
parameters.  

8.1.1.2 Movement of a Loaded Overpack Without the Permanent Lid Installed 

For those users who complete the MPC transfer between the HI-TRAC transfer cask to the HI
STORM 100 or HI-STORM 100S overpack inside the Part 50 facility, the overpack may be 
moved from inside the Part 50 facility to outside the Part 50 facility (or vice versa) without the 
pernanent overpack lid installed under certain circumstances. In general, if space and floor 
loading permit, the permanent overpack lid should be installed prior to movement of the loaded 
overpack. However, it is recognized that some users' facilities may have physical restrictions, 
such as door clearances, that do not allow the loaded overpack to be moved with the permanent 
lid installed.  

2 The alignment guide may be configured in many different ways to accommodate the specific sites. See 
Table 8.1.6.  

Depending on the mode of transport, the inlet vents may be required to be left out until placement on the 
ISFSIpad. This may be required to allow jacks to be inserted into the HI-STORM 100 Overpack ducts.  
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In these site-specific cases, two options apply. An optional temporary lid should be installed to 
provide supplemental shielding during the overpack move. Or, the loaded overpack may be 
moved with no lid installed. In both cases, the following administrative controls shall be 
implemented: 

"* The overpack shall be support from below (e.g., on a rail car) 

"* Appropriate low speed and positive load control shall be maintained at all times during 
overpack movement to prevent lateral shifting of the load.  

" The permanent overpack lid shall be installed as soon as practicable after the loaded 
overpack exits the Part 50 structure and adequate clearance is available for handling 
and installing the lid.

HI-TRAC and HI-STORM Receiving and Handling Operations:

1 Vertical Handling of HI-TRAC: 

a. Verify that the lift yoke load test certifications are current.  

b. Visually inspect the lifting device (lift yoke or lift links) and the lifting trunnions 
for gouges, cracks, deformation or other indications of damage. Replace or repair 
damaged components as necessary.  

c. Engage the lift yoke to the lifting trunnions. See Figure 8.1.3.  

d. Apply lifting tension to the lift yoke and verify proper engagement of the lift 
yoke.
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8.1.2

Note: 
HI-TRAC may be received and handled in several different configurations and may be 
transported on-site in a horizontal or vertical orientation. This section provides general 
guidance for HI-TRAC and HI-STORM handling. Site-specific procedures shall specify the 
required operational sequences based on the handling configuration at the sites. Refer to the 
Technical Specifications for loaded HI-TRAC and HI-STORM 100 Overpack handling 
limitations.

Note: 
Refer to the site's heavy load handling procedures for lift height, load path, floor loading and 
other applicable load handling requirements. Refer to Technical Specification 4.9 for 
additional equipment handling requirements.  

Warning: 
When lifting the loaded HI-TRAC with only the pool lid, the HI-TRAC should be carried as 
low as practicable. This minimizes the dose rates due to radiation scattering from the floor.  
Personnel should remain clear of the area and the HI-TRAC should be placed in position as 
soon as practicable.



e. Raise HI-TRAC and position it accordingly.  

2. Upending of HI-TRAC in the transfer frame: 

a. Position HI-TRAC under the lifting device. Refer to Step 1, above.  

b. If necessary, remove the missile shield from the HI-TRAC transfer frame. See 
Figure 8.1.4.  

c. Verify that the lift yoke load test certifications are current.  

d. Visually inspect the lift yoke and the lifting trunnions for gouges, cracks, 
deformation or other indications of damage. Repair or replace damaged 
components as necessary.  

e. If necessary, place a light layer of Fel-Pro Chemical Products, N-5000, Nuclear 
Grade Lubricant (or equivalent) on the cask trunnions and the palms of the lift 
yoke.  

f. Engage the lift yoke to the lifting trunnions. See Figure 8.1.3.  

g. Apply lifting tension to the lift yoke and verify proper engagement of the lift 
yoke.  

h. Slowly rotate HI-TRAC to the vertical position keeping all rigging as close to 
vertical as practicable. See Figure 8.1.4.  

i. Lift the pocket trunnions clear of the transfer frame rotation trunnions.  

3. Downending of HI-TRAC in the transfer frame: 
ALARA Warning: 

A loaded HI-TRAC should only be downended with the transfer lid or other auxiliary 
shielding installed.  

a. Position the transfer frame under the lifting device.  

b. Verify that the lift yoke load test certifications are current.  

c. Visually inspect the lift yoke and the lifting trunnions for gouges, cracks, 
deformation or other indications of damage. Repair or replace damaged 
components as necessary.  

d. If necessary, place a light layer of Fel-Pro Chemical Products, N-5000, Nuclear 
Grade Lubricant (or equivalent) on the cask trunnions and the palms of the lift 
yoke.  

e. Place a light layer of Fel-Pro Chemical Products, N-5000, Nuclear Grade 
Lubricant (or equivalent) on the inside surfaces of the cask rotation trunnion 
pockets and the corresponding surfaces of the transfer frame.  

f. Engage the lift yoke to the lifting tnmnions. See Figure 8.1.3.  

g. Apply lifting, tension to the lift yoke and verify proper lift yoke engagement.  
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h. Position the pocket trunnions to receive the transfer frame rotation trunnions. See 
Figure 8.1.4.  

i. Slowly rotate HI-TRAC to the horizontal position keeping all rigging as close to 
vertical as practicable.  

j. Disengage the lift yoke.  

4. Horizontal Handling of HI-TRAC in the Transfer Frame: 

a. Verify that the transfer frame is secured to the transport vehicle as necessary.  

b. Downend HI-TRAC on the transfer frame per Step 3, if necessary.  

c. If necessary, install the HI-TRAC missile Shield on the Ill-STAR 100 transfer 
frame (See Figure 8.1.4).  

5. Vertical Handling of HI-STORM: 

Note: 
The HI-STORM 100 Overpack is lifted using a special lifting device that connects the 
overhead lifting device (i.e. transporter or crane) to HI-STORM 100 lifting. The device is 
designed in accordance with ANSI N14.6 and maintains even (balanced) loading on all four 
HI-STORM 100 Overpack lift points.  

a. Visually inspect the HI-STORM lifting device mwd-s for gouges, cracks, 
deformation or other indications of damage.  

b. Visually inspect the transporter attachment points for gouges, cracks, deformation 
or other indications of damage. Repair or replace damaged components as 
necessary.  

c. If necessary, attach the transporter's lifting points to the HI-STORM lifting device.  

d. Raise and position HI-STORM accordingly. See Figure 8.1.5.  

6. Empty MPC Installation in HI-TRAC: 

Note: 
To avoid side loading the MPC lift lugs, the MPC must be upended in the MPC upending 
frame (or equivalent). See Figure 8.1.6.  

a. If necessary, rinse off any road dirt with water. Remove any foreign objects from 
the MPC internals.  

b. If necessary, upend the MPC as follows: 

1. Visually inspect the MPC upending frame for gouges, cracks, deformation 
or other indications of damage. Repair or replace damaged components as 
necessary.  

2. Install the MPC on the upending frame. Make sure that the banding straps 
are secure around the MPC shell. See Figure 8.1.6.  
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3. Inspect the upending frame slings in accordance with the site's lifting 
equipment inspection procedures. Rig the slings around the bar in a 
choker configuration to the outside of the cleats. See Figure 8.1.6.  

4. Attach the MPC upper end slings of the upending frame to the main 
overhead lifting device. Attach the bottom-end slings to a secondary 
lifting device (or a chain fall attached to the primary lifting device) (See 
Figure 8.1.6).  

5. Raise the MPC in the upending frame.  

Warning: 
The upending frame corner should be kept close to the ground during the upending process.  

6. Slowly lift the upper end of the upending frame while lowering the bottom 
end of the upending frame.  

7. When the MPC approaches the vertical orientation, tension on the lower 
slings may be released.  

8. Place the MPC in a vertical orientation.  

9. Disconnect the MPC straps and disconnect the rigging.  

c. Install the MPC in HI-TRAC as follows: 

1. Install the four point lift sling to the lift lugs inside the MPC. See Figure 
8.1.7.  

2. Raise and place the MPC inside HI-TRAC. /
Note: 

An alignment punch mark is provided on HI-TRAC and the top edge of the MPC. Similar 
marks are provided on the IVIPC lid and closure ring. See Figure 8.1.8.  

3. Rotate the MPC so the alignment marks agree and seat the MPC inside 
HI-TAC. Disconnect the MPC rigging or the MPC lift rig.  

8.1.3 HI-TRAC and MPC Receipt Inspection and Loading Preparation 

Note: 
Receipt inspection, installa;,ion of the empty MPC in the HI-TRAC, and lower fuel spacer 
installation may occur at any location or be performed at any time prior to complete 
submersion in the spent fuel pool as long as appropriate steps are taken to prevent 
contaminating the exterior of the MPC or interior of the HI-TRAC.

ALARA Note: 
A bottom protective cover may be attached to HI-TRAC pool lid bottom. This will help 
prevent imbedding contaminated particles in HI-TRAC bottom surface and ease the 
decontamination effort.  
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1. Place HI-TRAC in the cask receiving area. Perform appropriate contamination and 
security surveillances, as required.  

2. If necessary, remove HI-TRAC top lid by removing the top lid bolts and using the lift 
sling. See Figure 8.1.9 for rigging.  

a. Rinse off any road dirt with water. Inspect all cavity locations for foreign objects.  
Remove any foreign objects.  

b. Perform a radiological survey of the inside of HI-TRAC to verify there is no 

residual contamination from previous uses of the cask.  

3. Disconnect the rigging.  

4. Store the top lid and bolts in a site-approved location.  

5. If necessary, configure HI-TRAC with the pool lid as follows: 

ALARA Warning: 
The bottom lid replacement as described below may be performed only on an empty HI
TRAC.  

a. Inspect the seal on the pool lid for cuts, cracks, gaps and general condition.  
Replace the seal if necessary.  

b. Remove the bottom lid bolts and store them temporarily.  

c. Raise the empty HI-TRAC and position it on top of the pool lid. A circular 
tongue and groove arrangement helps align the pool lid with the HI-TRAC body.  

d. Inspect the pool lid bolts for general condition. Replace worn or damaged bolts 
with new bolts.  

e. Install the pool lid bolts. See Table 8.1.5 for torque requirements.  

f. If necessary, thread the drain connector pipe to the pool lid.  

g. Store the HI-TRAC Transfer Lid in a site-approved location.  

6. At the site's discretion, perform an MPC receipt inspection and cleanliness inspection in 
accordance with a site-specific inspection checklist.  

7. Install the MPC inside HI-TRAC and place HI-TRAC in the designated preparation area.  
See Section 8.1.2.  

Note: 
Upper fuel spacers are fuel-type specific. Not all fuel types require fuel spacers. Upper fuel 
spacer installation may occur any time prior to MPC lid installation.  

8. Install the upper fuel spacers in the MPC lid as follows: 

Warning: 
Never work under a suspended load.  

a. Position the MPC lid on supports to allow access to the underside of the MPC lid.  
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b. Thread the fuel spacers into the holes provided on the underside of the MPC lid.  
See Figure 8,1.10 and Table 8.1.5 for torque requirements.  

c. Install threaded plugs in the MPC lid where and when spacers will not be 
installed, if necessary. See Table 8.1.5 for torque requirements.  

9. At the user's discretion perform an MPC lid and closure ring fit test:

Note: 
It may be necessary to perform the MPC installation and inspection in a location that has 
sufficient crane clearance to perform the onerationn

a. Visually inspect the MPC lid rigging (See Figure 8.1.9).  
b. At the user's discretion, raise the MPC lid such that the drain line can be installed.  

Install the drain line to the underside of the MPC lid. Ensure that the reducer is 
fully seated against the bottom of the MPC lid. See Figure 8.1. 11.  

c. Align the MPC lid and lift yoke so the drain line will be positioned in the MPC 
drain location. See Figure 8.1.12. Install the MPC lid. Verify that the MPC lid fit 
and weld prep are in accordance with the design drawings.

ALARA Note: 
The closure ring is installed by hand. No tools are reuiredSome grinding may be required on 
the closure ring to adjust the fit.  

d. Install, align andfit-up the closure ring.  
e. Verify that closure ring fit and weld prep are in accordance with the fabrication 

drawings or the approved design drawings.  
f. Remove the closure ring, vent and drain port cover plates and the MPC lid.  

Disconnect tfhe drain line. Store these components in an approved plant storage 
location.  

10. At the user's discretion, perform an MPC vent and drain port cover plate fit test and 
verify that the weld prep is in accordance with the approved fabrication drawings.

Note: 
Fuel spacers are fuel-type specific. Not all fuel types require fuel spacers. Lower fuel spacers 
are set in the MPC cells manually. No restraining devices are used.  

11. Install lower fuel spacers in the MPC (if necessary). See Figure 8.1.10.  
12. Fill the MPC and annulus as follows: 

a. Fill the annuhls with plant demineralized water to just below the inflatable seal 
seating surface.  

Caution: 
Do not use any sharp tools or instruments to install the inflatable seal. Some air in the 
inflatable seal helps in the installation.  

b. Manually insert the inflatable annulus seal around the MPC. See Figure 8.1.13.
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c. Ensure that the seal is uniformly positioned in the annulus area.

d. Inflate the seal to between 30 and 35 psig or as directed by the manufacturer.  

e. Visually inspect the seal to ensure that it is properly seated in the annulus.  
Deflate, adjust and inflate the seal as necessary. Replace the seal as necessary.  

ALARA Note: 
Bolt plugs, placed in, or waterproof tape over empty bolt holes, reduce the time required for 
decontamination.  

13. At the user's discretion, install HI-TRAC top lid bolt plugs and/or apply waterproof tape 
over any empty bolt holes.  

ALARA Note: 
Keeping the water level below the top of the MPC prevents splashing during handling.  

14. Fill the MPC with either demineralized water or spent fuel pool water to approximately 
12 inches below the top of the MPC shell. Refer to LCO 3.3.1 for boron concentration 
requirements.  

15. If necessary for plant crane capacity limitations, drain the water from the neutron shield 
jacket. See Tables 8.1.1 through 8.1.4 as applicable.  

16. Place HI-TRAC in the spent fuel pool as follows: 

ALARA Note: 
The term "Spent Fuel Pool" is used generically to refer to the users designated cask loading 
location. The optional annulus overpressure system is used to provide further protection 
against MPC external shell contamination during in-pool operations. The annulus 
overpressure system is equipped with mechanisms double locking quick disonnets to prevent 
inadvertent draining and provide a slight overpressure of uncontaminated fluid to the HI
TRAC annulus. Depending on the user's plant configuration and available equipment, the 
annulus overpressure system may be connected, disconnected and operated in a different 
manner than described herein.  

a. If used, fill the annulus overpressure system lines and reservoir with 
demineralized water and close the reservoir valve. Attach the annulus 
overpressure system to the HI-TRAC. See Figure 8.1.14.  

b. Verify spent fuel pool for boron concentration requirements in accordance with 
LCO 3.3.1.  

c. Engage the lift yoke to HI-TRAC lifting trunnions and position HI-TRAC over 
the cask loading area with the basket aligned to the orientation of the spent fuel 
racks.  

ALARA Note: 
Wetting the components that enter the spent fuel pool may reduce the amount of 
decontamination work to be performed later.  
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d. Wet the surfaces of HII-TRAC and lift yoke with plant demineralized water while 
slowly lowering HI-TRAC into the spent fuel pool.  

e. When the top of the HI-TRAC reaches the elevation of the reservoir, open the 
annulus overpressure system reservoir valve. Maintain the reservoir water level at 
approximately 3/4 full the entire time the cask is in the spent fuel pool.  

f. Place HI-TR-kC on the floor of the cask loading area and disengage the lift yoke.  
Visually verify that the lift yoke is fully disengaged. Remove the lift yoke from 
the spent fuei[ pool while spraying the crane cables and yoke with plant 
demineralized water.  

g. Observe the annulus seal for signs of air leakage. If leakage is observed (by the 
steady flow of bubbles emanating from one or more discrete locations) then 
immediately remove the HI-TRAC from the spent fuel pool and repair or replace 
the seal.  

8.1.4 MPC Fuel 1adjing 

Note: 
An underwater camera or other suitable viewing device may be used for monitoring 
underwater operations.  

1. Perform a fuel assembly selection verification using plant fuel records to 
ensure that only fuel assemblies that meet all the conditions for loading as 
specified in Appendix B to CoC 72-1014 have been selected for loading 
into the MPC.  

2. Load ihe pre-selected fuel assemblies into the MPC in accordance with the 
approved fuel loading pattern.  

3. Perform a post-loading visual verification of the assembly identification to 
confirm that the serial numbers match the approved fuel loading pattern.  

8.1.5 MPC Closure 

Note: 
The user may elect to use the lid retention system (See Figure 8.1.15) to assist in the 
installation of the MPC lid and lift yoke, and to provide the means to secure the MPC lid in the 
event of a drop accident during loaded cask handling operations outside of the spent fuel pool.  
The user is responsible for evaluating the additional weight imposed on the cask, lift yoke, 
crane and floor prior to use. See Tables 8.1.1 through 8.1.4 as applicable. The following 
guidance describes installation of the MPC lid using the lift yoke. The MPC lid may also be 
installed separately.  

Depending on facility configuration, users may elect to perform MPC closure operations with 
the HI-TRAC partially submerged in the spent fuel pool. If opted, operations involving 
removal of the HI-TRACfrom the spent fuel pool shall be sequenced accordingly.  
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1. Remove the HI-TRAC from the spent fuel pool as follows: 

a. Visually inspect the MPC lid rigging or lid retention system in accordance with 
site-approved rigging procedures. Attach the MPC lid to the lift yoke so that MPC 
lid, drain line and trunnions will be in relative alignment. Raise the MPC lid and 
adjust the rigging so the MPC lid hangs level as necessary.  

b. Install the drain line to the underside of the MPC lid. Ensure that the reducer is 
fully seated against the bottom of the MPC lid. See Figure 8.1.17.  

c. Align the MPC lid and lift yoke so the drain line will be positioned in the MPC 
drain location and the cask trunnions will also engage. See Figure 8.1.11 and 
8.1.17.  

ALARA Note: 
Pre-wetting the components that enter the spent fuel pool may reduce the amount of 
decontamination work to be performed later.  

d. Slowly lower the MPC lid into the pool and insert the drain line into the drain 
access location and visually verify that the drain line is correctly oriented. See 
Figure 8.1.12.  

e. Lower the MPC lid while monitoring for any hang-up of the drain line. If the 
drain line becomes kinked or disfigured for any reason, remove the MPC lid and 
replace the drain line.  

Note: 
The outer diameter of the MPC lid will seat flush with the top edge of the MPC shell when 
properly installed.  

f. Seat the MPC lid in the MPC and visually verify that the lid is properly installed.  

gZ Engage the lift yoke to HI-TRAG lifting tnnions.  

h. Apply a slight tension to the lift yoke and visually verify proper engagement of 
the lift yoke to the lifting trunnions.  

ALARA Note: 
Activated debris may have settled on the top face of HI-TRAC and MPC during fuel loading.  
The cask top surface should be kept under water until a preliminary dose rate scan clears the 
cask for removal. Users are responsible for any water dilution considerations.  

i. Raise HI-TRAC until the MPC lid is just below the surface of the spent fuel pool.  
Survey the area above the cask lid to check for hot particles. Raise and flush thee 
upper surface of HIJ TRAC and MPG with plant denineralized water as ne-essa•y 
te--Remove any activated or highly radioactive particles from HI-TRAC or MPC.  

j. Visually verify that the MPC lid is properly seated. Lower HI-TRAC, reinstall 
the lid, and repeat &tep-5-, as necessary.  

k. Install the lid retention system bolts if the lid retention system is used.
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Continue to raise the HI-TRAC under the direction of the plant's radiological 
control personnel. Continue rinsing the surfaces with demineralized water. When 
the top of the HI-TRAC reaches the same elevation as the reservoir, close the 
annulus overpressure system reservoir valve (if used). See Figure 8.1.14.

Caution: 
Users are required to take necessary actions to prevent boiling of the water in the MPC. This 
may be accomplished by performing a site-specific analysis to identify a time limitation to 
ensure that water boiling will not occur in the MPC prior to the initiation of draining 
operations. Chapter 4 of the FSAR provides some sample time limits for the time to initiation 
of draining for various spent fuel pool water temperatures using design basis heat loads. These 
time limits may be adopted if the user chooses not to perform a site-specific analysis. If time 
limitations are imposed, users shall have appropriate procedures and equipment to take action.  
One course of action involves initiating an MPC water flush for a certain duration and flow 
rate. Any site-specific analysis shall identify the methods to respond should it become likely 
that the imposed time limit could be exceeded. Refer to LCO 3.3.1 for boron concentration 
requirements whenever water is added to the loaded MPC.  

In. Remove HI.-1.RAC from the spent fuel pool while spraying the surfaces with plant 
demineralized water. Record the time.

n. Decontaminate HI-TRAC bottom and HI-TRAC exterior surfaces including the 
pool lid bottom. Remove the bottom protective cover, if used.  

o. If used, disconnect the annulus overpressure system from the HI-TRAC via the 
quick disconmect. See Figure 8.1.14.  

p. Set HI-TRAC in the designated cask preparation area.

Note: 
If the transfer cask is expecLed to be operated in an environment below 32 'F, the water jacket 
shall be filled with an ethylene glycol solution (25% ethylene glycol). Otherwise, the jacket 
shall be filled with demineralized water. Depending on weight limitations, the neutron shield 
jacket may remain filled. Users shall evaluate the cask weights to ensure that cask trunnion, 
lifting devices and equipment load limitations are not exceeded.  

q. If previously drained, fill the neutron shield jacket with plant demineralized water 
or an ethylene glycol solution (25% ethylene glycol) as necessary.
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ALARA Note: 
Decontamination of HI-TRAC bottom should be performed using remote cleaning methods, 
covering or other methods to minimize personnel exposure. The bottom lid decontamination 
may be deferred to a convenient and practical time and location.until the after bot,,m lid 
-epaeement. Any initial decontamination should only be sufficient to preclude spread of 

contamination within the futel buildin2.



r. Disconnect the lifting slings or lid retention system (if used) from the MPC lid 
and disengage the lift yoke. Decontaminate and store these items in an approved 
storage location.  

Warning: 
MPC lid dose rates are measured to ensure that dose rates are within expected values. Dose 
rates exceeding the 429 nrenhemu•r expected values could indicate that fuel assemblies not 
meeting the Technical Specifiatins CoC may have been loaded-.  

s. Measure the dose rates at the MPC lid and verify that the combined gamma and 
neutron dose rate is below 429 mrem/hour.  

t. Perform decontamination and a dose rate/contamination survey of HI-TRAC.  

u. Prepare the MPC annulus for MPC lid welding as follows: 

ALARA Note: 
If the temporary shield ring is not used, some form of gamma shielding (e.g., lead bricks or 
blankets) should be placed in the trunnion recess areas of the HI-TRAC water jacket to 
eliminate the localized hot spot.  

v. Decontaminate the area around the HI-TRAC top flange and install the temporary 
shield ring, (if used). See Figure 8.1.18.

ALARA Note: 
The water in the HI-TRAC-to-MPC annulus provides personnel shielding. The level should be 
checked periodically and refilled accordingly.  

w. Attach the drain line to the HI-TRAC drain port and lower the annulus water level 
approximately 6 inches.  

2. Prepare for MPC lid welding as follows:
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Note: 
The following steps use two identical Removable Valve Operating Assemblies (RVOAs) (See 
Figure 8.1.16) to engage the MPC vent and drain ports. The MPC vent and drain ports are 
equipped with metal-to-metal seals to minimize leakage during vaeuum-drying, and to 
withstand the long-term effects of temperature and radiation. The RVOAs allow the vent and 
drain ports to be operated like valves and prevent the need to hot tap into the penetrations 
during unloading operations. The RVOAs are purposely not installed until the cask is removed 
from the spent fuel pool to reduce the amount of decontamination.

Note: 
The vent and drain ports are opened by pushing the RVOA handle down to engage the square 
nut on the cap and turning the handle fully in the counter-clockwise direction. The handle will 
not turn once the port is fully open. Similarly, the vent and drain ports are closed by turning 
the handle fully in the clockwise direction. The ports are closed when the handle cannot be 
turned further.



Note: 

Steps involving preparation for welding may occur in parallel as long as precautions are taken 
to prevent contamination of the annulus.  

a. Clean the vent and drain ports to remove any dirt. Install the RVOAs (See Figure 
8.1.16) to the vent and drain ports leaving caps open.

b. Attach the water pump to the drain port (See Figure 8.1.19) and pump between 
app..i....at. y-between 50 andto 120 gallons to the spent fuel pool or liquid 
radwaste system. The water level is lowered to keep moisture away from the 
weld region.  

c. Disconnect the water pump.  

d. Carefully decontaminate the MPC lid top surface and the shell area above the 
inflatable annulus seal.  

e. Deflate and remove the inflatable annulus seal.

ALARA Note: 
The MPC exterior shell survey is performed to evaluate the performance of the inflatable 
annulus seal. Indications of contamination could require the MPC to be unloaded. In the event 
that the MPC shell is contaminated, users must decontaminate the annulus. If the 
contamination cannot be reduced to acceptable levels, the MPC must be returned to the spent 
fuel pool and unloaded. The MPC may then be removed and the external shell 
decontaminated.  

f. Survey the MPC lid top surfaces and the accessible areas of the top three inches 
of the MPC shell in accordance with the requirements of Technical Specification 
LCO 3.2.2.

ALARA Note: 
The annulus shield is used to prevent objects from being dropped into the annulus and helps 
reduce dose rates directly above the annulus region. The annulus shield is hand installed and 
reqUffe-S no toolIS.

g. Install the annulus shield. See Figure 8.1.13.  

3. Weld the MPC lid as follows: 
ALARA Warning: 

Grinding of MPC welds may create the potential for contamination. All grinding activities 
shall be performed under the direction of radiation protection personnel.
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ALARA Warning: 
Personnel should remain clear of the drain hoses any time water is being pumped or purged 
from the MPC. Assembly crud, suspended in the water, may create a radiation hazard to 
workers. Controlling the amount of water pumped from the MIPC prior to welding keeps the 
fuel assembly cladding covered with water yet still allows room for thermal expansion.
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ALARA Warning: 
It may be necessary to rotate or reposition the MPC lid slightly to achieve uniform weld gap 
and lid alignment. A punch mark is located on the outer edge of the MPC lid and shell. These 
marks are aligned with the alignment mark on the top edge of the HI-TRAC Transfer Cask 
(See Figure 8.1.8). If necessary, the MPC lid lift should be performed using a hand operated 
chain fall to closely control the lift to allow rotation and repositioning by hand. If the chain 
fall is hung from the crane hook, the crane should be tagged out of service to prevent 
inadvertent use during this operation. Continuous radiation monitoring is recommended.  

a. If necessary center the lid in the MPC shell using a hand-operated chain fall.

Note: 
The MPC is equipped with lid shims that serve to close the gap in the joint for MPC lid closure 
weld.  

b. As necessary, install the MPC lid shims around the MPC lid to make the weld gap 
uniform.  

ALARA Note: 
The AWS Baseplate shield is used to further reduce the dose rates to the operators working 
around the top cask surfaces.  

c. Install the automated welding system. See Figure 8.1.9 for rigging.  

Note: 
It may be necessary to remove the RVOAs to allow access for the automated welding system.  
In this event, the vent and drain port caps should be opened to allow for thermal expansion of 
the MPC water.  

d. Tack weld the MPC lid.  

e. Visually inspect the tack welds.
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Note:

f. Lay the root weld.  

g. Perform a liquid penetrant examination of the weld root.  
h. Complete the. MPC lid welding performing intermediate PTs as required.  

i. Perform a liquid penetrant examination on the MPC lid final pass.  
4. Perform hydrostatic and MPC leakage rate testing as follows: 

Note: 
Equipment configurations, other than those shown in the accompanying figures that achieve 
the same results, may also be used.

I ALARA Note: The leakage rates are determined before the MPC is drained for ALARA reasons. A weld 
repair is a lower dose activity if water remains inside the MPC.  

a. Attach the drain line to the vent port and route the drain line to the spent fuel pool 
or the plant liquid radwaste system. See Figure 8.1.20 for the hydrostatic test 
arrangementi.  

I ALARA Warning: 

Water flowing from the MPC may carry activated particles and fuel particles. Apply 
appropriate ALARA practices around the drain line.
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The Lid-to-Shell weld may be examined by either volumetric examination (UT) or multi-layer 
liquid penetrant examination, If volumetric examination is used, it shall be the ultrasonic 
method and shall include a liquid penetrant (PT) of the root and final weld layers. If PT alone 
is used, at a minimum, it must include the root and final weld layers and each 3/8-inch of weld 
depth.  

For all liquid penetrant examinations in this procedure, ASME Boiler and Pressure Vessel 
Code [8.1.3], Section V, Article 6 provides the liquid penetrant examination methods. The 
acceptance standards for liquid penetrant examination shall be in accordance with ASME 
Boiler and Pressure Vessel. Code, Section III, Subsection NB, Article NB-5350 as specified on 
the Design Drawings. ASME Code, Section III, Subsection NB, Article NB-4450 provides 
acceptable requirements for weld repair. NDE personnel shall be qualified per the 
requirements of Section ill and V of the Code or site-specific program.  
Volumetric examination of the MPC Lid-to-Shell weld by ultrasonic test method is defined in 
ASME Boiler and Pressure Vessel Code, Section V, Article 5. The acceptance standards for 
UT examination are per Section Iii, Subsection NB, Article NB-5332 for UT as defined on the 
Design Drawings. NDE personnel shall be qualified per the requirements of Section I1 and V 
of the Code or site-specific program.
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b. Fill the MPC with either spent fuel pool water or plant demineralized water until 
water is observed flowing out of the vent port drain hose. Refer to LCO 3.3.1 for 
boron concentration requirements.  

c. Perform a hydrostatic test of the MPC as follows: 

1. Close the drain valve and pressurize the MPC to 125 +51-0 psig.  

2. Close the inlet valve and monitor the pressure for a minimum of 10 
minutes. The pressure shall not drop during the performance of the test.  

3. Following the 10-minute hold period, visually examine the MPC lid-to
shell weld for leakage of water. The acceptance criteria is no observable 
water leakage.  

4. Release the MPC internal pressure, disconnect the water fill line and drain 
line from the vent and drain port RVOAs leaving the vent and drain port 
caps open.  

d. Repeat the liquid penetrant examination on the MPC lid final pass.  

e. Attach a regulated helium supply (pressure set to 9040+10/-0 psig) to the vent 
port and attach the drain line to the drain port as shown on Figure 8.1.21.  

e.Reset the totalize-r on the drain line-.  

f. Verify the correct pressure (pressure set to 9040+10/-0 psig) on the helium supply 
and open the helium supply valve. Drain approximately twenty gallons-as 
measured by the totalizer..  

g. Close the drain port valve and pressurize the MPC to 94-0+10/-0 psig helium.  

h. Close the vent port.  

Note: 
The leakage detector may detect residual helium in the atmosphere. If the leakage tests detects 
a leak, the area should be flushed with nitrogen or compressed air and the location should be 
retested. Users may correlate the leakage rate acceptance criteria based on the conditions of 
the test.  

i. Perform a helium sniffer probe leakage rate test of the MPC lid-to shell weld in 
accordance with the Mass Spectrometer Leak Detector (MSLD) manufacturer's 
instructions and ANSI N14.5 [8.1.2]. The MPC Helium Leak Rate shall be < 
5.OE-6 atm cc/sec (He) based on a I atmosphere pressure differential across the 
weld joint. See Technical Specification LCO 3.1.1.  

j. Repair any weld defects in accordance with the site's approved weld repair 
procedures. Reperform the Ultrasonic (if necessary), PT, Hydrostatic and Helium 
Leakage tests if weld repair is performed.  

5. Drain the MPC as follows: 

a. Attach the drain line to the vent port and route the drain line to the spent fuel pool 
or the plant liquid radwaste system. See Figure 8.1.20.  
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S~ ALARA Warning: Water flowing from the MPC may carry activated particles and fuel particles. Apply 
appropriate ALARA practices around the drain line.  

Attach the water f1 line to the dain port (water- pressue set to 15+& 0 psig) and fill the 
MPG wi-th e4ther spent fuel peal water- or plant deminceralized water- until water is 
ebse4 ,,ewing out of the drain line-.  

b. Disconnect the water fill and drain lines from the MPC leaving the vent port valve 
open to allow for thermal expansion of the MPC water.  

ALARA Warning: 
Dose rates will rise as water is drained from the MPC. Continuous dose rate monitoring is 

recommended.  
c. Attach a regulated helium or nitrogen supply (pressure set to 24-5+5/-0 psig) to the 

vent port.  

d. Attach a drain line to the drain port shown on Figure 8.1.21.  

f-.Reset the totalizer-an the drain line.  

e. Verify the correct pressure (pressure set to 25+5/-0) on the gas supply.  

f. Open the gas supply valve and record the time at the start of MPC drainingdewn.  
Note: 

An optional warming pad may be placed under the HI-TRAC Transfer Cask to replace the heat 
lost during the evaporation process of -ae" umw-MPC drying. This may be used at the user's 
discretion for older and colder fuel assemblies to reduce vacuum drying times.  

g. Start the warming pad, if used.  
S~Note: 

Users may continue to purge the M-P-GMPC to remove as much water as possible.  
h. Drain the water out of the MPC until water ceases to flow out of the drain line.  

Shut the gas supply valve. See Figure 8.1.21.  

k.Reeod the volu w of water- (as measured on the totalizer) drained from the MPG.  
i. Disconnect the gas supply line from the MPC.  

j. Disconnect the drain line from the MPC.  

6. Vaeuui -Dry the MPC as follows: 
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Note:
Vacuum drying or moisture removal (for high burn-up fuel) is performed to remove moisture 
and oxidizing gasses from the MPC. This ensures a suitable environment for long-term storage 
of spent fuel assemblies and ensures that the MPC pressure remains within design limits. The 
vacuum drying process described herein reduces the MPC internal pressure in stages.  
Dropping the internal pressure too quickly may cause the formation of ice in the fittings. Ice 
formation could result in incomplete removal of moisture from the MPC. The moisture 
removal process limits bulk MPC temperatures by continuously circulating gas through the 
MPC. Steps 8.1.22a through h are used for vacuum drying. Steps 8.1.22i through k are used 
for moisture removal.  

a. Attach the drying system (VDS) to the vent and drain port RVOAs. See Figure 
8.1.22a for the vacuum drying system and 8.1.22b for the moisture removal 
system. Other equipment configurations that achieve the same results may also be 
used. Attac-h the vacuum drying system (VDS) to the vent and drain port ROAs.  
See Figure 8.1.22.  

Note: 
The vacuum drying system may be configured with an optional fore-line condenser to increase 
vacuum pump efficiency. Water may need to be periodically drained. The volume af 
condensed water- shev~d be measured and added to the water- volume measured during NVPG 
dfaini.g.. Other equipment configurations that achieve the same results may be used.  

b. Reduce the MPC pressure to approximately 100 torr and throttle the VDS suction 
valve to maintain this pressure for approximately 15 minutes.  

c. Reduce the MPC pressure to approximately 70 torr and throttle the VDS suction 

valve to maintain this pressure for approximately 15 minutes.  
d. Reduce the MPC pressure to approximately 50 torr and throttle the VDS suction 

valve to maintain this pressure for approximately 15 minutes.  
e. Reduce the MPC pressure to approximately 30 torr and throttle the VDS suction 

valve to maintain this pressure for approximately 15 minutes.  

Note: 
The vacuum drying system pressure will remain at about 30 torr until most of the liquid water 
has been removed from the MPC.  

f. When the MPC pressure begins to drop (without any operator action), completely 
open the VDS suction valve and reduce the MPC pressure to below 3 torr.  

g. Shut the VDS valves and verify a stable MPC pressure on the vacuum gage.  
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Note:
Thae Mf-c pressure may rise due to the presence of water in the M[PC. The dryness test may 
need to be repeated severa[ times until all the water has been removed. Leaks in the vacuum 
drying system, damage to the vacuum pump, and improper vacuum gauge calibration may 
cause repeated failure of the dryness verification test. These conditions should be checked as 

I part of the corrective actions if repeated failure of the dryness verification test is occurring.  

h. Perform the MPC drying pressure test in accordance with the Technical 
Specification LCO 3.1.1.  

i. Attach the moisture removal system to the vent and drain port RVOAs. See 
Figure 8.1.22b.  

j. Circulate the drying gas though the MPC while monitoring the circulating gas for 
moisture. Collect and remove the moisture from the system as necessary.  

k Continue the monitoring and moisture removal until LCO 3.1.1 is met for MPC 
dryness. Discontinue MPC drying operations.  

1. If necessary, attach the vacuum pump to the MPC.  
Caution: 

Limitations for the at-vacuum duration are evaluated and established on a canister basis to 
ensure that acceptable cladding temperatures are not exceeded although a time limit of less 
than 2 hours at vacuum will bound any MPC.  

i.-m. Evacuate the MPC to below 10 torr.  

n. Close the vert and drain port valves.  

fro. Disconnect the VDS from the MPC.  

k-p. Stop the wanning pad, if used.  

L-.q. Close the drain port RVOA cap and remove the drain port RVOA.  

7. Backfill the MPC as follows: 

Note: 
Helium backfill shall be in accordance with the Technical Specification at 99.995% 
(minimum) purity. Other equipment configurations that achieve the same results may be used.  

a. Set the helium bottle regulator pressure to 70 +5/-O psig.  

b. Purge the helium backfill system to remove oxygen from the lines.  

c. Attach the helium backfill system to the vent port as shown on Figure 8.1.23 and 
open the vent port.  

d. Slowly open the helium supply valve while monitoring the pressure rise in the 
MPC.  
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Note: 
If helium bottles need to be replaced, the bottle valve needs to be closed and the entire 
regulator assembly transferred to the new bottle.  

e. Carefully backfill the MPC to greater than 0 psig and less than the maximum 
pressure specified in LCO 2.1.1.  

f. Disconnect the helium backfill system from the MPC.  

g. Close the vent port RVOA and disconnect the vent port RVOA.  

Note: 
f helium brotles need to be replaced, the bottle valve needs to be tonsed and the entrse 

regulatorm assembly transferrmd to the new bottle.  

h.Ba.k9II the MPC toetween o asd detra edin Strt epe and lerf the 
helium density per- Technieal Specification LCO 3. 1.1.  

i-.Discnnmect the H4BS from the NPC-.  

j.blose the vent port RV eA and disovnnect the vent port Re.7eA.  

8. Weld the vent and drain port cover plates as follows: 

Note: 
The process provided herein may be miodified to perform actions in parallel Users may 
peiform the final PT on the circumferential and plug welds at the same time.  

a. Wipe the inside area of the vent and drain port recesses to dry and clean the 
surfaces.  

b. Place the cover plate over the vent port recess.Raise the edge of the over plate 
and insert the nozzle of the helium supply into the vent port reess to displacete 
oxygen with heliifiu..  

Nete.2 
Helium gas is required to be injected into the port recesses to ensume that the leakage test is 

d.Displace the air in the reesuigthe helium nozzle and immediately close the cover

Note: 
The vent and drain ports are provided with two small threaded holes for the injection of 
helium. The set screws may be installed or removed during welding.  

c. Tack weld the cover plate.  

d. Visually inspect the tack welds.  

e. Weld the root pass on the vent port cover plate.
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f. Perform a liiquid penetrant examination on the vent port cover plate root weld.  

g. Complete the vent port cover plate welding.

h. Perform a liquid penetrant examination on the vent port cover weld.  

L. Repeat for the drain port cover plate.  

9. Perform a leakage test of the MPC vent and drain port cover plates as follows:

a. If necessary, remove the cover plate set screws.  

b. Flush the cavity with helium to remove the air and immediately install the set 
screws recessed ¼-inch below the top of the cover plate.  

c. Plug weld the recess above each set screw to complete the penetration closure 
welding.
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Note: 
ASME Boiler and Pressure Vessel Code [8.1.3], Section V, Article 6 provides the liquid 
penetrant inspection methods. The acceptance standards for liquid penetrant examination shall 
be in accordance with ASME Boiler and Pressure Vessel Code, Section HII, Subsection NB, 
Article NB-5350 as specified on the Design Drawings. ASME Code, Section HII, Subsection 
NB, Article NB-4450 provides acceptable requirements for weld repair. NDE personnel shall 
be qualified per the requirements of Section V of the Code or site-specific program.

Note: 
ASME Boiler and Pressure Vessel Code [8.1.3], Section V, Article 6 provides the liquid 
penetrant inspection methods. The acceptance standards for liquid penetrant examination shall 
be in accordance with ASNME Boiler and Pressure Vessel Code, Section 11, Subsection NB, 
Article NB-5350 as specified on the Design Drawings. ASME Code, Section III, Subsection 
NB, Article NB-4450 provides acceptable requirements for weld repair. NDE personnel shall 
be qualified per the requirements of Section V of the Code or site-specific program.

Note: 
The leakage detector may detect residual helium in the atmosphere from the helium injection 
process. If the leakage tests detects a leak, the area should be blown clear with compressed air 
or nitrogen and the location should be retested.  

Note: 
The following process provides a high concentration of helium gas in the cavity. Other 
methods that ensure a high concentration of helium gas are also acceptable.

Note: 
ASME Boiler and Pressure Vessel Code [8.1.3], Section V, Article 6 provides the liquid 
penetrant inspection methods. The acceptance standards for liquid penetrant examination 
shall be in accordance with ASME Boiler and Pressure Vessel Code, Section III, Subsection 
NB, Article NB-5350 as specified on the Design Drawings. ASME Code, Section III, 
Subsection NB, Article NB-4450 provides acceptable requirements for weld repair. NDE 
personnel shall be qualified per the requirements of Section V of the Code or site-specific 
program.
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d. Perform a liquid penetrant examination on the plug weld.  
e. Flush the area around the vent and drain cover plates with compressed air or 

nitrogen to remove any residual helium gas.  

f. Perform a helium leakage rate test of vent and drain cover plate welds in 
accordance with the Mass Spectrometer Leak Detector (MSLD) manufacturer's 
instructions and ANSI N14.5 [8.1.2]. The MPC Helium Leak Rate acceptance 
criteria is provided in the Technical Specification LCO 3.1.1.  

g. Repair any weld defects in accordance with the site's approved code weld repair 
procedures. Re-perform the leakage test as required.  

10. Weld the MPC closure ring as follows: 

ALARA Note: 
The closure ring is installed by hand. No tools are required. Localized grinding to achieve the 
desired fit and weld prep are allowed.  

a. Install and align the closure ring. See Figure 8.1.8.  

b. Tack weld the closure ring to the MPC shell and the MPC lid.  

c. Visually inspect the tack welds.  

d. Lay the root weld between the closure ring and the MPC shell.  
e. Lay the root weld between the closure ring and the MPC lid.  
f. Lay the root weld connecting the two closure ring segments.  

Note: 
ASME Boiler and Pressure Vessel Code [8.1.3], Section V, Article 6 provides the liquid 
penetrant inspection methods. The acceptance standards for liquid penetrant examination shall 
be in accordance with ASME Boiler and Pressure Vessel Code, Section III, Subsection NB, 
Article NB-5350 as specified on the Design Drawings. ASME Code, Section III, Subsection 
NB, Article NB-4450 provides acceptable requirements for weld repair. NDE personnel shall 
be qualified per the requirements of Section V of the Code or site-specific program.  

g. Perform a liquid penetrant examination on the closure ring root welds.  

h. Complete the closure ring welding.  

Note: 
ASME Boiler and Pressure Vessel Code [8.1.3], Section V, Article 6 provides the liquid 
penetrant inspection methods. The acceptance standards for liquid penetrant examination are 
contained in the ASME Boiler and Pressure Vessel Code, Section III, Subsection NB, Article 
NB-5350. ASME Code, Section III, Subsection NB, Article NB-4450 provides acceptable 
requirements for weld repair. NDE personnel shall be qualified per the requirements of Section 
V of the Code or site-specific program.  

i. Perform a liquid penetrant examination on the closure ring final weld.  

j Remove the automated wielding system.  
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8.1.6

j. If necessary., remove the AWS baseplates ld. See Figure 8.1.7 for rigging.  

Preparation for Storage

ALARA Warning: 
Dose rates will rise around the top of the annulus as water is drained from the annulus. Apply 
appropriate ALARA practices.

1. Remove the annulus shield (if used) and store it in an approved plant storage location 

2. Attach a drain line to the HI-TRAC and drain the remaining water from the annulus to the 
spent fuel pool or the plant liquid radwaste system.  

3. Install HI-TRAC top lid as follows: 
Warning: 

When traversing the MPC with the HI-TRAC top lid using non-single-failure proof (or 
equivalent safety factors), the lid shall be kept less than 2 feet above the top surface of the 
MPC. This is performed to protect the MPC lid from a potential lid drop.  

a. Install HI-TRAC top lid. Inspect the bolts for general condition. Replace worn or 
damaged bolts with new bolts.  

b. Install and torque the top lid bolts. See Table 8.1.5 for torque requirements.  

4. Inspect the lift cleat bolts for general condition. Replace worn or damaged bolts with 
new bolts.  

5. Install the MPC lift cleats and MPC support stays to the MPC lid and torque the bolts.  
See Figure 8.1.24 and 8.1.25. See Table 8.1.5 for torque requirements.  

6. Drain the temporary shield ring, if used. Remove the ring segments (or site-supplied 
temporary shielding) and store them in an approved plant storage location.  

7. Replace the pool lid with the transfer lid as follows:

Note: 
The following steps are performed to pretension the MPC support stays.  

a. Lower the lift yoke and attach the MPC support stays to the lift yoke. See Figure 
8.1.25.
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ALARA Note: 
The transfer slide is used to perform the bottom lid replacement and eliminate the possibility of 
directly exposing the bottom of the MPC. The transfer slide consists of the glide rails, rollers, 
transfer step and carriage. The transfer slide carriage and jacks are powered and operated by 
remote control. The carriage consists of four-short-stroke hydraulic jacks that raise the 
carriage to support the weight of the bottom lid. The transfer step produces a tight level seam 
between the transfer lid and the pool lid to minimize radiation streaming. The transfer slide 
jacks do not have sufficient lift capability to support the entire weight of the HI-TRAC. This 
was selected specifically to limit floor loads. Users should designate a specific area that has 
sufficient room and suppc)rt for performing this operation.
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b. Rise the lift yoke and engage the lift yoke to the HI-TRAC lifting trunnions.  

Note: 
The MPC lift cleats and support stays provide redundant support of the MPC during the bottom 
lid replacement.  

c. If necessary, position the transfer step and transfer lid adjacent to one another on 
the transfer slide carriage. See Figure 8.1.26. See Figure 8.1.9 for transfer step 
rigging.  

d. Test the travel and lift features of the transfer slide to ensure its operability.  

e. Position HI-TRAC with the pool lid centered over the transfer step approximately 
one inch above the transfer step.  

f. Raise the transfer slide carriage so the transfer step is supporting the pool lid 
bottom. Remove the bottom lid bolts and store them temporarily.  

ALARA Warning: 
Clear all personnel away from the immediate operations area. The transfer slide carriage and 
jacks are remotely operated. The carriage has fine adjustment features to allow precise 
positioning of the lids.  

g. Lower the transfer carriage and position the transfer lid under HI-TRAC.  

h. Raise the transfer slide carriage to place the transfer lid against the HI-TRAC 
bottom lid bolting flange.  

i. Inspect the transfer lid bolts for general condition. Replace worn or damaged 
bolts with new bolts.  

j. Install the transfer lid bolts. See Table 8.1.5 for torque requirements.  

k. Raise and remove the HI-TRAC from the transfer slide.  

1. Disconnect the MPC support stays and store them in an approved plant storage 
location.  

Note: 
HI-STORM receipt inspection and preparation may be performed independent of procedural 
sequence.  

8. Perform a HI-STORM receipt inspection and cleanliness inspection in accordance with a 
site-approved inspection checklist, if required. See Figure 8.1.27 for HI-STORM lid 
rigging.  
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8.1.7 Placement o0 HI-STORM into Storage

1. Position an empty HI-ISTORM module at the designated MPC transfer location. The HI
STORM may be positioned on the ground, on a deenergized air pad, on a roller skid, ef 
on a flatbed trailer or other special device designed for such purposes. If necessary, 
remove the exit vent screens and gamma shield cross plates, temperature elements and 
the HI-STORM lid. See Figure 8.1.28 for some of the various MPC transfer options.  
a. Rinse off any road dirt with water. Inspect all cavity locations for foreign objects.  

Remove any foreign objects.  

b. Transfer the [lI-TRAC to the MPC transfer location.  
2. Deenergize the air pad or chock the vehicle wheels to prevent movement of the HI

STORM during MPC transfer and to maintain level, as required.

ALARA Note: 
The HI-STORM vent duct shield inserts eliminate the streaming path created when the MPC is 
transferred past the exit vent ducts. Vent duct shield inserts are not used with the HI-STORM 
Is OS.  

3. If necessary, i-lnstall the rH-STORM vent duct shield inserts in the rH-STORM exit 

vents. See Figure 8.1.30.  

4. Install the alignment guides. See Figure 8.1.31 (detail).

5. Position HI-TRAC above HI-STORM. See Figures 8.1.28 and 8.1.31.  

6. Align HI-TRAC over HI-STORM (See Figure 8.1.31) and mate the overpacks.
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Note: 
MPC transfer may be performed in the cask receiving area, at the ISFSI, or any other location 
deemed appropriate by the licensee. The following steps describe the general transfer 
operations (See Figure 8.1.28). The HI-STORM may be positioned on an air pad, roller skid in 
the cask receiving area or at the ISFSI. The rH-STORM or HI-TRAC may be transferred to 
the ISFSI using a heavy haul transfer trailer, special transporter or other equipment specifically 
designed for such a function (See Figure 8.1.29) as long as the HI-TRAC and HI-STORM 
lifting requirements as described in the Technical Specifications are not exceeded. The 
licensee is responsible for assessing and controlling floor loading conditions during the MPC 
transfer operations. Installation of the lid, vent screen, and other components may vary 
according to the cask movement methods and location of MPC transfer.

Warning: 
Depending on the specific site and mode of transfer operation selected, the HI-TRAC may 
require independent support by the lifting device or independent restraint on top of HI-STORM 
100 during the MPC transfer operations. This may be achieved by maintaining continuous 
hold of the HI-TRAC by the' lifting device or by the use of mechanical restraints securing the 
HI-TRAC in position.
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7. If necessary, attach nAa•.ta4he-the MIPC downloader. en top of PH TRA,. See Figure 
8.1.32.  

8. Attach the MPC lift slings to the MPC lift cleats.  

9. Raise the MPC slightly to remove the weight of the MPC from the transfer lid doors.  

10. Remove the transfer lid door locking pins and open the doors.  

ALARA Warning: 
MPC trim plates are used to eliminate the streaming path above and below the doors. If trim 
plates are not used, personnel should remain clear of the immediate door area during MPC 
downloading since there may be some radiation streaming during MPC raising and lowering 
operations.  

11. At the user's discretion, install trim plates to cover the gap above and below the door.  
The trim plates may be secured using hand clamps or any other method deemed suitable 
by the user. See Figure 8.1.33.  

12. Lower the MPC into HI-STORM.  

13. Disconnect the slings from the MPC lifting device and lower them onto the MPC 
lid.Remove the trim plates (if used), close the doors and install the locking pins. See 
"Table 8..1. 5 for toerque requirements.  

ALARA Warning: 
Personnel should remain clear (to the maximum extent practicable) of the HI-STORM annulus 
when HI-TRAC is removed due to radiation streaming.  

Note: 
It may be necessary, due to site-specific circumstances, to move HI-STORM from under the 
empty HI-TRAC to install the HI-STORM lid, while inside the Part 50facility. In these cases.  
users shall evaluate the specifics of their movements within the requirements of their Part 50 
license.  

14. Remove HI-TRAC from on top of HI-STORM.  

15. Remove the MPC lift cleats and MPC lift slings and install hole plugs in the empty MPC 
bolt holes. See Table 8.1.5 for torque requirements.  

16. Place HI-STORM in storage as follows: 

a. Remove the HI-STORM vent duct shield inserts (if used). See Figure 8.1.30.  

b. Inspect the HI-STORM lid studs nuts for general condition. Replace worn or 
damaged components with new ones.  

c. If used, inspect the HI-STORM 1OOA anchor components for general condition.  
Replace worn or damaged components with new ones.  

c&d. Remove the alignment guides and install the four studs to full (bottomed-out) 
engagement.  
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Warning: 
Unless the lift is single-failure proof (or equivalent safety factor) the HI-STORM lid, the lid 
shall be kept less than 2 feet above the top surface of the overpack. This is performed to 
protect the MPC lid from a potential HI-STORM 100 lid drop.  

Note: 
Shims may be needed on the HI-STORM 100 lid studs. The shims shall be positioned to 
ensure a radial gap of less than 1/16 inch around each stud. The method of cask movement will 
determine the most effective sequence for vent screen, lid, temperature element, and vent 
gamma shield cross plate installation.  

d-e. Install the HI-STORM lid and install the lid nuts.. See Table 8.1.5 for bolting 
requirements. Install the HI-STORM 100 lid stud shims if necessary. See Figure 
8.1.27 for rigging.  

ef Install the HI-STORM exit vent gamma shield cross plates, theeeup! 
temperature elements (if used) and vent screens. See Table 8.1.5 for torque 
requirements. See Figure 8.1.34a and 8.1.34b.  

fg. Remove the HI-STORM lid lifting device and install the hole plugs in the empty 
holes. Store. the lifting device in an approved plant storage location. See Table 
8.1.5 for torque requirements.  

g.Peiform shielding 4efectiveness testing per- Technieal Specification LCO 3.2.3.  

h. Secure HI-STORM to the transporter trai&4&-device as necessary.  

17. Perform a transport route walkdown to ensure that the cask transport conditions are met.  
See Technical Specification for the on-site cask handling limitations.  

a-18. Transfer the HI-STORM to its designated storage location at the appropriate pitch. See 
Figure 8.1.35.  

Note: 
Any jacking system shall have the provisions to ensure uniform loading of all four jacks during 
the lifting operation.  

b-a. If air pads were used, insert the HI-STORM lifting jacks and raise HI-STORM.  
See Figure 8.1[.36. Remove the air pad.  

c-b. Lower and remove the HI-STORM lifting jacks, if used.  

c. For HI-STORM 1OOA overpack (anchored), perform the following: 

1. Inspect the anchor stud receptacles and very that they are clean and ready 
for receipt of the anchor hardware.  

2. Align the overpack over the anchor location.  

3. Lower the overpack to the ground while adjusting for alignment.  

1-94. Install the anchor connecting hardware (See Table 8.1.5for torque 
requirements).  
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19. Install the HI-STORM inlet vent gamma shield cross plates and vent screens. See Table 
8.1.5for torque requirements. See Figure 8.1.34.  

20. Perform shielding effectiveness testing per Technical Specification LCO 3.2.3.  

4-9.21. Perform an air temperature rise test as follows for the first rI-STORM 100 System 
placed in service: 

Note: 
The air temperature rise test shall be performed between 5 and 7 days after installation of the 
HI-STORM 100 lid to allow thermal conditions to stabilize. The purpose of this test is to 
confirm the initial performance of the rH-STORM 100 ventilation system.

a. Measure the inlet air (or screen surface) temperature at the center of each of the 
four vent screens. Determine the average inlet air (or surface screen) temperature.  

b. Measure the outlet air (or screen surface) temperature at the center of each of the 
four vent screens. Determine the average outlet air (or surface screen) 
temperature.  

c. Determine the average air temperature rise by subtracting the results of the 
average inlet screen temperature from the average outlet screen temperature.  

d. Report the results to the certificate holder.
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Table 8.1.1 
rH-STORM 100 SYSTEM COMPONENT AND HANDLING WEIGHTS 

125-TON HI-TRAC

Component MPC-24 MPC-32 MPC-68 Case4 Aplicabili 
(Lbs.) (Lbs.) (Lbs.) 1 2 3 4 5 6 

Empty HI-STORM 100 overpack (without lid)5  245,040 245,040 245,040 1
HI-STORM 100 lid (without rigg gng) 23,963 23,963 23,963 1 
Empty HI-STORM 1OOS overpack (without lid)4  226,326 226,326 226,326 1 
HI-STORM IOOS lid (without rigging) 24,905 24,905 24,905 1 
Empty MPC (without lid or closure ring including drain 29,845 24,503 29,302 1 1 1 1 1 1 
line) 

MPC lid (without fuel spacers or drain line) 9677 9677 10.194 1 1 1 1 1 1 
MPC Closure Ring 145 145 145 1 1 1 1 
Fuel (design basis) 40,320 53,760 47,600 1 1 1 1 1 1 
Damaged Fuel Container (Dresden 1) 0 0 150 
Damaged Fuel Container (Humboldt Bay) 0 0 120 
MPC water (with fuel in MPC) 17,630 17,630 16,957 1 1 
Annulus Water 256 256 256 1 11 
HI-TRAC Lift Yoke (with slings) 3600 3600 3600 1 1 1 
Annulus Seal 50 50 50 I 
Lid Retention System 2300 2300 2300 
Transfer frame 6700 6700 6700 1 
Empty HI-TRAC (without Top Lid, neutron shield jacket 117,803 117,803 117,803 1 1 1 1 
water, or bottom lids) IIII 
HI-TRAC Top Lid 2745 2745 2745 1 1 
HI-TRAC Pool Lid (with bolts) 11,871 11,871 11,871 1 11 
HI-TRAC Transfer Lid (with bolts) 23,437 23,437 23,437 1 1 
HI-TRAC Neutron Shield Jacket Water 8281 8281 8281 1 1 1 
MPC Stays (total of 2) 200 200 200 
MPC Lift Cleat 480 230 480 1 1 1

4 See Table& 1.2 for a description of each load handling case.  
5 Add an additional 1955 lbs. for the HI-STORM IOOA overpack.
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TABLE 8.1.2 
MAXIMUM HANDLING WEIGHTS 

125-TON HI-TRAC

Caution: 
The maximum weight supported by the 125-Ton HI-TRAC lifting trunnions cannot exceed 
250,000 lbs. Users must take actions to ensure that this limit is not exceeded.

Case Load Handling Evolution Weight (lbs) 
No. MPC-24 MPC-32 MPC-68 

1 Loaded HI-TRAC removalfrom spentfuel pool (neutron tank empty) 231,052 239,150 237,633 
2 Loaded HI-TRAC removal from spent fuel pool (neutron tank full) 239,334 247,432 245,915 
3 Loaded HI-TRAC During Movement through Hatchway 236,334 244,182 243,588 
4 MPC during transfer operations 80,467 88,315 87,721 

5A Loaded HI-STORM 100 in storage (See Note 5 to Table 8.1.1) 348,990 357,088 356,244 
5B Loaded HI-STORM lOOS in storage (See Note 5 to Table 8.1.1) 331,218 339,316 338,472 
6 Loaded HI-TRAC and transfer frame during on site handling 239,434 247,282 246,688
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Note: 
The weight of the fuel spacers and the damaged fuel container are less than the weight of the 
design basis fuel assembly for each MPC and are therefore not included in the maximum 
handling weight calculations. Fuel spacers are determined to be the maximum combination 
weight of fuel + spacer. Users should determine their specific handling weights based on the 
MPC contents and the expected handling modes.



Table 8.1.3 
HI-STORM 100 SYSTEM COMPONENT AND HANDLING WEIGHTS 

100-TON HI-TRAC

Component MPC-24 MPC-32 MPC-68 Case6 Ap licability 
(Lbs.) (Lbs.) (Lbs.) 1 2 3 4 5 6 

Empty HI-STORM 100 overpack (without lid) (See Note 5 245,040 245,040 245,040 1 
to Table 8.1.1) 
HI-STORM 100 lid (without rigging) 23,963 23,963 23,963 1 
Empty HI-STORM 100S overpack (without lid) (See Note 5 226,326 226,326 226,326 
to Table 8.1.1) 
HI-STORM IO0S lid (without rigging) 24,905 24,905 24.905 
Empty MPC (without lid or closure ring including drain 29,845 24,503 29,302 1 1 1 1 1 1 
line) 
MPC lid (without fuel spacers or drain line) 9677 9677 10,194 1 1 1 1 1 1 
MPC Closure Ring 145 145 145 1 1 1 1 
Fuel (design basis) 40,320 53,760 47,600 1 1 1 1 1 1 
Damaged Fuel Container (Dresden 1) 0 0 150 
Damaged Fuel Container (Humboldt Bay) 0 0 120 
MPC water (with fuel in MPC) 17,630 17,630 16,957 1 1 
Annulus Water 256 256 256 1 1 
HI-TRA C Lift Yoke (with slings) 3200 3200 3200 1 1 1 
Annulus Seal 50 50 50 1 l1 
Lid Retention System 2300 2300 2300 
Transfer frame 6700 6700 6700-1 
Empty HI-TRAC (without Top Lid, neutron shield jacket 84,003 84,003 84,003 1 1 1 1 
water, or bottom lids) 
HI-TRAC Top Lid 1,189 1,189 1,189 1 1 
HI-TRAC Pool Lid 7,863 7,863 7,863 1 1 
HI-TRAC Transfer Lid 16,686 16,686 16,686 1 1 
HI-TRAC Neutron Shield Jacket Water 7,583 7,583 7,583 1 1 1 
MPC Stays (total of 2) 200 200 200 
MPC Lift Cleat 480 480 480 1 1 

6 See Table 8.1.4 for a description of each load handling case.
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Table 8.1.4 
MAXIMUM HANDLING WEIGHTS 

100-TON HI-TRAC

Caution: 
The maximum weight supported by the 100-Ton HI-TRAC lifting trunnions cannot exceed 
200,000 lbs. Users must take actions to ensure that this limit is not exceeded.
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Note: 
The weight of the fuel spacers and the damaged fuel container are less than the weight of the 
design basis fuel assembly and therefore not included in the maximum handling weight 
calculations. Fuel spacers are determined to be the maximum combination weight of fuel + 
spacer. Users should determine the handling weights based on the contents to be loaded and 
the expected mode of operations.

Case Load Handling Evolution Weight (lbs) 
No. MPC-24 MPC-32 MPC-68 

1 Loaded HI-TRAC removal from spent fuel pool (neutron tank empty) 192,844 200,942 199,425 
2 Loaded HI-TRAC removal from spentfuel pool (neutron tank full) 200,427 208,525 207,008 
3 Loaded HI-TRAC During Movement through Hatchway 192,647 200,745 199,901 
4 MPC during transfer operations 80,467 88,565 87,721 

5aA Loaded HI-STORM 100 in storage (See Note 5 to Table 8.1.1) 348,990 357,088 356,244 
5Bb Loaded HI-STORM JOOS in storage (See Note 5 to Table 8.1.1) 331,218 339,316 338,472 

6 Loaded HI-TRAC and transferframe during on site handling 196,627 204.725 203,881



Table 8.1.5 
HI-STORM 100 SYSTEM TORQUE REQUIREMENTS

Fastenert Torque (ft-lbs) tt Patternrtt 
HI-TRAC Top Lid BoltsT 10039 ft-lbs Figure 8.1.37 
HI-TRAC Pool Lid BoltsT 100n8 ft-lbs Figure 8.1.37 
100-Ton HI-TRAC Transfer Lid 203 ft-lbs Figure 8.1.37 
Boltst 
125-Ton HI-TRAC Transfer Lid 270 ft-lbs Figure 8.1.37 
Boltst 
MPC Lift Cleats Stud NutsBets 453 ft-lbs None 
MPC Lift Hole PlugsT Hand tight None 
Threaded Fuel Spacers Hand Tight None 
HI-STORM Lid Nuts T 100 ft-lbs None 
HI-STORM 100S Lid Nuts' Hand Tight +1/8 to ½ turn None 
(Temporary and Permanent Lids) 
Door Locking Pins Hand Tight + 1/8 to 1/2 turn None 
HI-STORM 100 Vent Hand Tight None 
ScreenrTheieee'ple-Temperature 
Element Screws 
HI-STORM I OOA Anchor Studs 55- 65 ksi tension applied by None 

bolt tensioner (no initial 
torque) 

Botks-Studs and nuts shall1 be cleaned and inspected for damage or excessive thread wear (replace if 
necessary) and coated with a light layer of Fel-Pro Chemical Products, N-5000, Nuclear Grade Lubricant 
(or equivalent).  

l Unless specifically specified, torques have a +/- 5% tolerance.  
tt t No detorquing pattern is needed.
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Table 8.1.6 
HI-STORM 100 SYSTEM ANCILLARY EQUIPMENT OPERATIONAL DESCRIPTION

HI-STORM FSAR 
REPORT HI-2002444 Proposed Rev. 1 B

Equipment Important To Safety Reference Description 
Classification Figure" 

Air Pads/Rollers Not Important To Safety 8.1.29 Used for HI-STORM or HI-TRAC cask positioning. May be used in conjunction with the cask 
transporter or other HI-STORM 100 or HI-TRAC lifting device.  

Annulus Not Important To Safety 8.1.14 The annulus overpressure system is used for protection against spent fuel pool water contamination 
Overpressure System of the external MPC shell and baseplate surfaces by providing a slight annulus overpressure during 

in-pool operations.
Annulus Shield Not Important To Safety 8.1.13 A segmented solid shield that is placed at the top of the HI-TRAC annulus to provide supplemental 

shielding to the operators performing cask loading and closure operations.  
Automated Welding Not Important To Safety 8.1.2b Used for remote field welding of the MPC. lid, ,'nt and drain pGrt..... lt W ,and the lAP 
System GI....... g

AWS Baseplate Not Important To Safety 8.1.2b PI'he AWS baseplate shield provides supplemental shielding to the operators during the cask 
Shield closure operations.  

Bottom Lid Transfer Not Important To Safety 8.1.26 The Bettom LId Transfer Slide irs Uased to simultaneously replace the pool lid with the transfer lid 
Slide under the suspended HI-TRAC and MPC. Used in conjunction with the bottom lid transfer step.  

Thp transfer slide consists of the glide rails, roellers, transfer step and carriage. The tranlsfer slide 
crage and jasks are poerOFed and operated by rmotee ntroel. The transfer stop produces a tight 

le'vel Seam between the transfer lid and the peol lid to minimize radiation streaming.  
Cask Transporter Not Important to Safety unless 8.1.29a and Used for handling of the HI-STORM 100 Overpack and/or the HI-TRAC Transfer Cask around the 

site-specific conditions require 8.1.29b site. The cask transporter may take the form of heavy haul transfer trailer, special transporter or 
transfer cask or overpack other equipment specifically designed for such a function.  
handling outside drop analysis 
basis. Dete-nined by each 
lisensee based on type and 
lecation, and height of lift being 

Cool-Down System Not Important To Safety 8.3.4 A-a closed-loop forced ventilation cooling system used to gas-cool the MPC fuel assemblies down 
to a temperature at which water can be introduced without the risk of uncontrolled pressure 
transients in the MPC due to flashing or thermally shocking the fuel assemblies. The Ceol Down 
Systemcool-down system is attached between the MPC drain and vent ports. The CGD consists of 
the piping, blower, heat exchanger, valves, inst.. mentati.n, and cennectors. The cool-down 
systemCD& is used only for unloading operations.

,
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Table 8.1.6 
HI-STORM 100 SYSTEM ANCILLARY EQUIPMENT OPERATIONAL DESCRIPTION 

(Continued)
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E quipment Important To Safety Reference Description 
Classification Figuret 

Lid and empty Not Important To Safety, Rigging 8.1.9 Used for rigging such components such as the HI-TRAC top uipper- shield-lid, pool lid, MPG lid, 
component lifting shall be provided in accordance transfer lid, AWS4aslt~ 4 ,HI-STORM Lid and auxiliary shielding and theA'&teffAte4 
rigging with ANSI N14.6. Welding System Baseplate Shield rempty MPG.  
Helium Backfill Not Important To Safety 8.1.23 Used for controlled insertion of helium into the baekfillinof te~h -PCfor leakage testing, 
System blowdown and placement into storage. System oonsictseof the gas lines, mass floW monitor, 

______________________~~~~~~~~ __________________________itgator, and Yalved quick dicoonnect.  
HI-STORM 100 Not Important To Safety 8.1.36 Feuef4ack systems used for lifting the HI-STORM overpack for installation or removal of the air 

ILiftingy Jacks II na ri _ th, Mw cle"a~ranc liftinag device. .r* ~ .,f~., 

________________ _________________________ _________lifting preccura is applied to the HM STAR 100ý dllctc 
Alignment Guides Not Important To Safety 8.1.31 The alignment guides are used to provide alignment guidance during placement of HI-TRA C on 

top of HI-STORM for MPG transfers. The alignment guides may take severalforms and may be 
attached to the bottom of HI-TRAC or the top of HI-STORM 100 or may be a separate component 

__________________________or components.  

HI-STORM Lifting Determined b ah4OS6site- Not shown. A special lifting device u~sed for connecting the crane (or other primary lifting device) to the HI
Devices specifically based on type, location, STORM 100 for cask handling. Does not include the crane hook (or other primary lifting device) 

and height of lift being performed. device. The lifting device threaded into the HI -ST-ORMA. 10 Oer~pack anchor blocl, Fchall have 
Lifting devices shall be provided in ShearfEfA1 areaad- Strength prOPBArtW (yield and ultimate) equivalent to the HI ST-ORM4 100) Over-packi 
accordance with ANSI N14.6. lid gtuds. In Addition the thr-AAcd GEomponlents of the lifting devic chl h''each dar toAnar 

that he HI4 STORM4 100144finagveice -annot back off.  
HI-STORM Vent Important to Safety Category B. 8.1.30 Used for prevention of radiation streaming from the HI-STORM 100 exit vents during MPG 
-Duct Shield Inserts __________ ____ _____transfers to and from HI-STORM. Not used with the HI-STORM 100S.  
HI-TRAC Drain Not Important To Safety 8.1.14 Used for annulus draining and filing the annulus water following cask crlosr operations. -Thes 

-Connector __________________ 

HI-TRAC Lift Determined b ahlenssite- 8.1.3 Used for connecting the crane (or other primary lifting device) to the HI-TRAC for cask handling.  
Yoke/Lifting Links specifically based on type and Does not include the crane hook (or other primary lifting device)-de;Zie.  

location, and height of lift being 
performed, Lift yoke and lifting 
devices for loaded HI-TRAC 
handling shal be provided in 
accordance withANSIN14.6, ____________________________________________
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Table 8.1.6 
HI-STORM 100 SYSTEM ANCILLARY EQUIPMENT OPERATIONAL DESCRIPTION 

(Continued)

HI-STORM FSAR 
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Equipment Important To Safety Reference Description 
Classification Figuret 

HI-TRAC transfer Not Important To Safety 8.1.4 Optio.•a4-A steel frame used to support HI-TRAC during delivery, on-site movement and 
frame upendingdownending operations.  
Cask Primary Lifting Important to Safety status 8.1.28 and An optional auxiliary (Non-Part 50) cask lifting device used for cask upending and downending 
Device determined site-specifically 8.1.32 and HI-TRAC raising for positioning on top of HI-STORM to allow MPC transfer. The device 

Cat .. A. may consist of a crane, lifting platform, gantry system or any other suitable device used for such 
purpose.  

Inflatable Annulus Not Important To Safety 8.1.13 Used to prevent spent fuel pool water from contaminating the external MPC shell and baseplate 
Seal surfaces during in-pool operations.  
Lid Retention System Important to Safety Related Status 8.1.15, Optional. The lid retention system provides three functions; it helps guides the MPC lid into place 

determined by each licensee. 8.1.17 during underwater installation, helps establishes lift yoke alignment with the HI-TRAC trunnions, 
MPC lid lifting portions of the lid and secures leks-the MPC lid in place during cask handling operations between the pool and 
retention system shall meet the decontamination pad.  
requirements of ANSI N14.6.  

MPC Lift Cleats Important To Safety - Category 8.1.24 MPC lift cleats consist of the cleats and attachment hardware. The cleats are supplied as solid 
A. MPC Lift Cleats shall steel components that contain no weds. The MPC lift cleats are used Used to secure the MPC 
requirements of ANSI N14.6. inside HI-TRAC during bottom lid replacement and support the MPC during MPC transfer from 

HI-TRAC into HI-STORM and vice versa. The ITS classification of the lifting device attached to 
the cleats may be lower than the cleat itself, as determined site-specifically. M.PG cleats consist ot 
the cleats and attachiment belts. Requires use of the MPFG stays. The cleatS are supplied as soelid 
steel components that contaBin no0 NWAolds.  

Hydrostatic Test Not Important to Safety 8.1.20 Used to hy-drst4eally-pressure test the MPC lid-to-shell weld.  
System 
MPC Downloader Important To Safety status 8.1.28 and MPG Downa!caer is a single failure prcoA-4 hyrUe!lifting device used to help -or-raiseiag and 

determined site-specifically- 8.1.32 loweriag the MPC during MPC transfer operations to limit the lift force of the MPC against the top 
Gategor. A (MPG support.ig lid of HI-TRAC. ,-The MPC downloader may take several forms depending on the location of MPC 
members .. ey). MPC Downloader transfer and may be used in conjunction with other lifting devices.  
Shall meet the requirements of 
CoC, Appendix B, Section 3.5 

________________T4c'hnical Spciiatipn 41.9. ________________________________________________

(
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Table 8.1.6 
HI-STORM 100 SYSTEM ANCILLARY EQUIPMENT OPERATIONAL DESCRIPTION 

(Continued)

Equipment Important To Safety Reference Description 
Classification Figuret 

MPC Drain Line Not Important To Safety 8.1.21 Used for MPC gas and water transfer operations.raieing and lowering aperation.e. Consirts f the 
drain hese and adapter for the .MkPCG drain and vent PAZ.CA.  

MPC Fill Pump Not Important To Safety Not shown Large pump used for filling the MPC with spent fuel pool water prior to cask insertion into the 
System I spent fuel pool. Also used for emptying of the MPC for unloading operations.  
MPC Support Stays Important To Safety - Category A 8.1.25 Used to secure the MPC to the lift yoke during HI-TRAC bottom lid replacement operations.  

- Stays shall meet requirements of Attaches between the MPC lift cleats and the lift yoke. Can be configured for different single-pin 
ANSI N14.6. of dual pin crane hook configuration. Requires . pecial lift yoke to cran.e hook pi(s). The stay'.  

MPC Upending Not Important to Safety 8.1.6 A welded steel frame used to evenly support the MPC and control the upendingprocess.duig 
Frame upondiAg 9p@rah0f6,n ,-. frame cGnsists of the main frame, five WPG, sup•por Saddl., tw'o 

rigin baefi'.'e Wrap around Straps, and fi'ie Strap attachent lugs-.  
MSLD (Helium Not Important To Safety Not shown Used for helium leakage testing of'the MPC closure welds.  
Leakage Detector) 
MSLD Calibration Not Important To Safety Not shown Traceable leakage sources for periodic calibration of the MSLD.  
Sources.  
Small Water Pump Not Important To Safety 8.1.19 Used for lowering the MPC water level prior to lid welding.  
Temporary Lid Not Important to Safety Not shown Used for interim movement of the loaded HI-STORM 100 prior to placement of the HI-STORM 100 

lid. Defense-in-Depth design feature.  
Temporary Shield Not Important To Safety 8.1.18 A water-filled segmented tank that fits on the cask neutron shield around the upper forging and 
Ring provides supplemental shielding to personnel performing cask loading and closure operations.  

Shield segments are mestalled by hand, no toole ar&e rquireBd_.  
Vacuum Drying Not Important To Safety 8.1.22a Used for removal of residual moisture from the MPC following water draining. Used for 
System evacuation of the MPC and other support equipment during closure and unloading operations.to 

suppert backflding Operations. Used to upport test Volume8 GaMP1ec for MPG2 unloading ""_ _ __t.ftns.  
Moisture Removal Not Important To Safety 8.1.22b Used for removal of residual moisture from the MPC following water draining.  
System 
Vent and Drain Not Important To Safety 8.1.16 Used to access drain, dFry, inert an d fill the MPG through the vent and drain ports. The vent and 
RVOAs drain RVOAs allow the vent and drain ports to be operated like valves and prevent the need to hot 

I tap into the penetrations during unloading operation.
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Table 8.1.6 
HI-STORM 100 SYSTEM ANCILLARY EQUIPMENT OPERATIONAL DESCRIPTION 

(Continued)

Equipment Important To Safety Reference Description 
Classification Figuret 

Water Totalizer Not Important To Safety 8.1.19 and Used for water pump-down prior to lid welding operations. Used for deterfminifng the MPC free 
8.1.21 space .^UM, . hi. h i. the input for the Gc-alcHulato Of the requ.ired. helium bac-ill•q,.•aay take 

several forms.i~s,.  
Weld Removal Not Important To Safety 8.3.2b Semi-automated weld removal system used for removal of the MPC field weld to support 
System unloading operations.to she!! weld, MPG to cloure rFing weld and leosure ring to M.PC he!! weld.  
___-__-____ Figresar _____ represen t htiv e WRS mechanically removen the welds Ucing uahigh spoed cutte 

t Pietwuie& Figures are a-ist -aderin representative and may not represent final configuration.
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Table 8.1.7 
HI-STORM 100 SYSTEM INSTRUMENTATION SUMMARY FOR LOADING AND 

UNLOADING OPERATIONSt 

Instrument Function 
Contamination Survey Monitors fixed and non-fixed contamination levels.  
Instruments 
Dose Rate Monitors/Survey Monitors dose rate and contamination levels and 
Equipment ensures proper function of shielding. Ensures 

assembly debris is not inadvertently removed from the 
spent fuel pool during overpack removal.  

Flow Rate Monitor Monitors fluid the-ai flow rate during various loading 
and unloading operations. a•.embly. cool don 

HeAhluM Mass Flow Monitef Deemines the amount of helium introeduce. 0di -intoA th e 
MPG during batioilling operations. nce.udes 

___in~tegrto
Helium Mass Spectrometer Ensures leakage rates of welds are within acceptance 
Leak Detector (MSLD) criteria.  
Volumetric Examination Used to assess the integrity of the MPC lid-to-shell 
Testing Rig weld.  
Pressure Gauges Ensures correct .. . .helium...-pressure during loading 

and unloading elevsur and epening fu.el eool d.own 
____________________operations.  

Temperature Gauges Monitors the state of gas and water temperatures 
during closure and unloading operations.fuel eeel 

_______________ _____downf pfior- to MIPG flooding.
Temperature Surface Pyrometer For HI-STORM vent operability testing.  

Vacuum Gages Used for vacuum drying operations and to prepare an 
MPC evacuated sample bottle for MPC gas sampling 
for unloading operations.  

Water- Pressure Gauge- Used for pierfomance of the MPG H4ydrostatie Test.  

Water Totalizer Used for water pump-down prior to lid welding 
operations. Used for determining the MPC free space 
volume which is the input for the calculation of the 
required helium backfill quantities.  

Moisture Monitoring Used to monitor the MPC moisture levels as part of 
Instruments the moisture removal system.

f All instruments require calibration. See figures at the end of this section for additional 
instruments, controllers and piping diagrams.
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Table 8.1.8 
HI-STORM 100 SYSTEM OVERPACK INSPECTION CHECKLIST 

Note: 
This checklist provides the basis for establishing a site-specific inspection checklist for the HI
STORM 100 overpack. Specific findings shall be brought to the attention of the appropriate 
site organizations for assessment, evaluation and potential corrective action prior to use.  

HI-STORM 100 Overpack Lid: 
1. Lid studs and nuts shall be inspected for general condition.  
2. The painted surfaces shall be inspected for corrosion and chipped, cracked or 

blistered paint.  
3. All lid surfaces shall be relatively free of dents, scratches, gouges or other 

damage.  
4. The lid shall be inspected for the presence or availability of studs and nuts and 

hole plugs.  
5. Lid lifting device/ holes shall be inspected for dirt and debris and thread 

condition.  
6. Lid bolt holes shall be inspected for general condition.  

HI-STORM 100 Main Body: 
1. Lid bolt holes shall be inspected for dirt, debris, and thread condition.  
2. Vents shall be free from obstructions.  
3. Vent screens shall be available, intact, and free of holes and tears in the fabric.  
4. The interior cavity shall be free of debris, litter, tools, and equipment.  
5. Painted surfaces shall be inspected for corrosion, and chipped, cracked or 

blistered paint.  
6. The nameplate shall be inspected for presence, legibility, and general condition 

and conformance to Quality Assurance records package.  
7. Anchor hardware shall be checked for general condition.  
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Table 8.1.9 
MPC INSPECTION CHECKLIST 

Note: 
This checklist provides the basis for establishing a site-specific inspection checklist for MPC.  
Specific findings shall be brought to the attention of the appropriate site organizations for 
assessment, evaluation and potential corrective action prior to use.  

MPC Lid and Closure Ring: 
1. The MPC lid and closure ring surfaces shall be relatively free of dents, gouges or 

other shipping damage.  
2. The drain line shall be inspected for straightness, thread condition, and blockage.  
3. Vent and Drain, attachments shall be inspected for availability, thread condition 

operability and general condition.  
4. Upper fuel spacers (if used) shall be inspected for availability and general 

condition. Plugs shall be available for non-used spacer locations.  
5. Lower fuel spacers (if used) shall be inspected for availability and general 

condition.  
6. Drain and vent port cover plates shall be inspected for availability and general 

condition.  
7. Serial numbers shall be inspected for readability.  

MPC Main Body: 
1. All visible MPG body surfaces shall be inspected for dents, gouges or other 

shipping damage.  
2. Fuel cell openings shall be inspected for debris, dents and general condition.  
3. Lift lugs shall be inspected for general condition.  
4. Verify proper MPC basket type for contents.  
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REPORT HI-2002444 8.1-44



Table 8.1.10 
HI-TRAC TRANSFER CASK INSPECTION CHECKLIST 

Note: 
This checklist provides the basis for establishing a site-specific inspection checklist for the HI
TRAC Transfer Cask. Specific findings shall be brought to the attention of the appropriate site 
organizations for assessment, evaluation and potential corrective action prior to use.  

HI-TRAC Top Lid: 
1. The painted surfaces shall be inspected for corrosion and chipped, cracked or 

blistered paint.  
2. All Top Lid surfaces shall be relatively free of dents, scratches, gouges or other 

damage.  

HI-TRAC Main Body: 
1. The painted surfaces shall be inspected for corrosion, chipped, cracked or 

blistered paint.  
2. The top lid bolt holes shall be inspected for dirt, debris and thread damage.  
3. The top lid lift holes shall be inspected for thread condition.  
4. Lifting trunnions shall be inspected for deformation, cracks, end plate damage, 

corrosion, excessive galling, damage to the locking plate, presence or availability 
of locking plate and end plate retention bolts.  

5. Pocket trunnion recesses shall be inspected for indications of overstressing (i.e., 
cracks, deformation, and excessive wear).  

6. Annulus inflatable seal groove shall be inspected for cleanliness, scratches, dents, 
gouges, sharp comers, burrs or any other condition that may damage the inflatable 
seal.  

7. The nameplate shall be inspected for presence and general condition.  
8. The neutron shield jacket shall be inspected for leaks.  
9. Neutron shield jacket pressure relief valve shall be inspected for presence, and 

general condition.  
10. The neutron shield jacket fill and drain plugs shall be inspected for presence, 

leaks, and general condition.  
11. Bottom lid flange surface shall be clean and free of large scratches and gouges.  
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Table 8.1.10 (Continued) 
HI-TRAC OVERPACK INSPECTION CHECKLIST 

HI-TRAC Transfer Lid: 

1. The doors shall be inspected for smooth actuation.  
2. The threads shall be inspected for general condition.  
3. The bolts shall be inspected for indications of overstressing (i.e., cracks, deformation, 

thread damage, excessive wear) and replaced as necessary.  
4. Door locking pins shall be inspected for indications of overstressing (i.e., cracks, and 

deformation, thread damage, excessive wear) and replaced as necessary.  
5. Painted surfaces shall be inspected for corrosion and chipped, cracked or blistered 

paint.  
6. Lifting holes shall be inspected for thread damage.  

HI-TRAC Pool Lid: 

1. Seal shall be inspected for cracks, breaks, cuts, excessive wear, flattening, and 
general condition.  

2. Drain line shall be inspected for blockage and thread condition.  
3. The lifting holes shall be inspected for thread damage.  
4. The bolts shall be inspected for indications of overstressing (i.e., cracks and 

deformation, thread damage, and excessive wear).  
5. Painted surfaces shall be inspected for corrosion and chipped, cracked or blistered 

paint.  
6. Threads shall be inspected for indications of damage.
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LOCATION: CASK RECEIVING AREA
REMOVE HI-TRAC TOP LID
CONFIGURE HI-TRAC WITH POOL LID
INSTALL MPC IN HI-TRAC
INSTALL UPPER FUEL SPACERS
INSTALL LOWER FUEL SPACERS
FILL MPC AND ANNULUS
INSTALL ANNULUS SEAL
PLACE HI-TRAC IN SPENT FUEL POOL
LOCATION: SPENT FUEL POOL
LOAD FUEL ASSEMBLIES INTO MPC
PERFORM ASSEMBLY IDENTIFICATION 
VERIFICATION
INSTALL DRAIN LINE TO MPC LID
ALIGN MPC LID AND LIFT YOKE TO 
DRAIN LINE
INSTALL MPC LID
REMOVE HI-TRAC FROM SPENT FUEL 
POOL AND PLACE IN PREPARATION 
AREA 
LOCATION: CASK PREPARATION AREA 
DECONTAMINATE HI-TRAC BOTFOM 
SET HI-TRAC IN CASK PREPARATION 
AREA
FILL NEUTRON WATER JACKET
MEASURE DOSE RATES AT MPC LID
DECONTAMINATE HI-TRAC AND LIFT 
YOKE
INSTALL TEMPORARY SHIELD RING
REMOVE INFLATABLE ANNULUS SEAL
LOWER ANNULUS WATER LEVEL 
SLIGHTLY
SMEAR MPC LID TOP SURFACES
INSTALL ANNULUS SHIELD
LOWER MPC WATER LEVEL
WELD MPC LID
PERFORM LIQUID PENETRANT OR UT 
EXAMINATION OF MPC LID WELD
RAISE MPC WATER LEVEL
PERFORM HYDRO TEST ON MPC
PERFORM LEAKAGE TESTING
DRAIN MPC
MEASURE VOLUME OF WATER DRAINED 
VACUU -DRY MPC 
PERFORM MPC DRYNESS VERIFICATION 
TEST

BACKFILL MPC
WELD VENT AND DRAIN PORT COVER 
PLATES
PERFORM A LIQUID PENETRANT 
EXAMINATION
PERFORM LEAKAGE TEST ON COVER 
PLATES
WELD MPC CLOSURE RING
PERFORM LIQUID PENETRANT EXAM ON 
CLOSURE RING ROOT WELDS
DRAIN ANNULUS
INSTALL HI-TRAC TOP LID
PERFORM SURVEYS ON HI-TRAC
REMOVE TEMPORARY SHIELD RING
REPLACE POOL LID WITH TRANSFER LID
INSTALL MPC LIFT CLEAT
PERFORM SURVEYS OF POOL LID
LOCATION: CASK RECIEVING AREA
POSITION HI-STORM FOR MPC TRANSFER
INSTALL HI-STORM VENT DUCT SHIELD 
INSERTS
INSTALL ALIGNMENT PINS 
MATE OVERPACK AND TRANSFER CASK 
ATTACH MPC LFT SLINGS 
OPEN TRANSFER LID DOORS 
LOWER MPC INTO HI-STORM 
REMOVE HI-TRAC FROM ON TOP OF HI
STORM 
REMOVE MPC LIFT CLEAT 
REMOVE HI-STORM VENT DUCT SHIELD 
INSERTS 
INSTALL HI-STORM LID 
PERFORM SHIELDING EFFECTIVENESS 
TESTING 
LOCATION: ISFSI
PLACE HI-STORM IN STORAGE
INSTALL GAMMA SHIELD CROSS PLATES 
AND THERMOCOUPLES IN HI-STORM 100 
OVERPACK EXIT VENTS
INSTALL HI-STORM VENT SCREENS
PERFORM THERMAL TESTING

Figure 8.1.1; Loading Operations Flow Diagram
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VACUUM DRYING SKID

TO WASTE 
GAS TREATMENT 
OR FUEL POOL

Figure 8.1.22a; Vacuum Drying System
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Figure 8.1.22b: Moisture Removal System
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Figure 8.1.22b: Moisture Removal System



8.2 ISFSI OPERATIONS

The HI-STORM 100 System heat removal system is a totally passive system.  
Maintenance on the HI-STORM system is typically limited to cleaning and touch-up 
painting of the overpacks, repair and replacement of damaged vent screens, and removal 
of vent blockages (e.g., leaves, debris). The heat removal system operability surveillance 
(See Technical Specification LCO 3.1.2) should be performed after any event that may 
have an impact on the safe functioning of the HI-STORM system. These include, but are 
not limited to, wind storms, heavy snow storms, fires inside the ISFSI, seismic activity, 
flooding of the ISFSI, and/or observed animal or insect infestations. The responses to 
these conditions involve first assessing the dose impact to perform the corrective action 
(inspect the rH-STORM overpack, clear the debris, check the cask pitch, and/or replace 
damaged vent screens), perform the corrective action, verify that the system is operable 
(check ventilation flow paths and radiation). In the event of significant damage to the HI
STORM, the situation may warrant removal of the MPC, and repair or replacement of 
the damaged HI-STORM overpack. If necessary, the procedures in Section 8.1 may be 
used to reposition a HI-STORM overpack for minor repairs and maintenance. In extreme 
cases, Section 8.3 may be used as guidance for unloading the MPC from the HI-STORM.  

Note: 
The heat removal system operability surveillance involves performing a visual examination on 
the HI-STORM exit and inlet vent screens to ensure that the vents remain clear or verifying the 
temperature rise from ambient to outlet is within prescribed limits. The metallic vent screens if 
damaged may allow leaves, debris or animals to enter the duct and block the flow of air to the 
MPC.  

ALARA Warning: 
Operators should practice ALARA principals when inspecting the vent screens. In most cases, 
binoculars allow the operator to perform the surveillance from a low dose area.  

8.2.1 Perform the heat removal operability surveillance in accordance with 
Technical Specification SR 3.1.2.1.  

8.2.2 ISFSI Security Operations shall be performed in accordance with the 
approved site security program plan.  
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8.3 PROCEDURE FOR UNLOADING THE HI-STORM 100 SYSTEM IN THE SPENT 
FUEL POOL 

8.3.1 Overview of HI-STORM 100 System Unloading Operations 

ALARA Note: 
The procedure described below uses the weld removal system txeld Removal System; a 
remotely operated system that removes the welds necessary to enable the MPC lid to be 
removed. Users may opt to remove some or all of the welds using hand operated equipment.  
The decision should be based on dose rates, accessibility, degree of weld removal, and 
available tooling and equipment.  

The rn-STORM 100 System unloading procedures describe the general actions necessary to 
prepare the MPC for unloading, cool the stored fuel assemblies in the MPC, flood the MPC 
cavity, remove the lid welds, unload the spent fuel assemblies, and recover the HI-TRAC and 
empty MPC. Special precautions are outlined to ensure personnel safety during the unloading 
operations, and to prevent the risk of MPC over pressurization and thermal shock to the stored 
spent fuel assemblies. Figure 8.3.1 shows a flow diagram of the HI-STORM unloading 
operations. Figure 8.3.2 illustrates the major HI-STORM unloading operations.  

Refer to the boxes of Figure 8.3.2 for the following description. The MPC is recovered from rn
STORM either at the ISFSI or the fuel building using the same methodologies as described in 
Section 8.1 (Box 1). The HI-STORM lid is removed and the MPC lift cleats are attached to the 
MPC to provide redundant lift support. The exit vent screens and gamma shield cross plates are 
removed as necessary. The vent duct shield inserts are installed in the HI-STORM 100 (not the 
HI-STORM 100S) exit vent ducts to eliminate the streaming path when the MPC is moved past 
the HI-STORM exit vent ducts. MPC lift slings are attached to the MPC lift cleat and positioned 
on the MPC lid. HI-TRAC is raised-and-positioned on top of HI-STORM (Box 2) and the slings 
are brought through the HI-TRAC top lid. The MPC is raised into HI-TRAC, the HI-TRAC 
doors are closed and the door locking pins are installed. HI-TRAC is removed from on top of 
HI-STORM. The HI-TRAC is positioned in the transfer slide and the transfer lid is replaced 
with the pool lid -(Box 3) using the same methodology as with the loading operations.  

HI-TRAC and its enclosed MPC are returned to the designated preparation area and the MPC 
stays, MPC lift cleat and top lid are removed. The temporary shield ring is installed on the HI
TRAC upper section and filled with plant demineralized water. The HI-TRAC top lid is 
removed and a water flush is performed on the annulus. Water is fed into the annulus through 
the drain port and allowed to cool the MPC shell. - After a predetermined period (based on the 
fuel conditions), an~d-the annulus shield is installed to protect the annulus from debris produced 
from the lid removal process (Box 4). The weld removal system is installed (Box 7) and the 
MPC vent and drain ports are accessed (Box 5). The vent RVOA is attached to the vent port and 
an evacuated sample bottle is connected. The vent port is slightly opened to allow the sample 
bottle to obtain a gas sample from inside the MPC. A gas sample is performed to assess the 
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condition of the fuel assembly cladding. A vent line is attached to the vent port and the MPC is 
vented to the fuel building ventilation system or spent fuel pool as determined by the site's 
radiation protection personnel. The MPC is cooled using the cool-down system to reduce the 
MPC internal temperature to allow water flooding (Box 6). The cool-down process gradually 
reduces the cladding temperature to a point where the MPC may be flooded with water without 
thermally shocking the fuel assemblies or over-pressurizing the MPC from the formation of 
steam (See Technical Specification LCO 3.1.3). Following the fuel cool-down, the MPC is filled 
with water at a specified rate. The weld removal system then removes the MPC lid-to-shell 
weld. The weld removal system is removed with the MPC lid left in place (Box 7).  

The top surfaces of the HI-TRAC and MPC are cleared of metal shavings. The inflatable 
annulus seal is installed arnd pressurized. The MPC lid is rigged to the lift yoke or lid retention 
system and the lift yoke is engaged to HI-TRAC lifting trunnions. If weight limitations require, 
the neutron shield jacket is drained of water. HI-TRAC is placed in the spent fuel pool and the 
MPC lid is removed (Boxes 8 and 9). All fuel assemblies are returned to the spent fuel storage 
racks and the MPC fuel cells are vacuumed to remove any assembly debris and crud (Box 10).  
HI-TRAC and MPC are returned to the designated preparation area (Box 11) where the MPC 
water is pumped back into the spent fuel pool or liquid radwaste facility. The annulus water is 
drained and the MPC and overpack are decontaminated (Box 12 and 13).  

8.3.2 rI-STORM Reccvery from Storage 
S~Note: 

The MPC transfer may be performed using the MPC downloader or the overhead crane.  

1. Recover the MPC from HI-STORM as follows: 

a. If necessary, perform a transport route walkdown to ensure that the cask 
transport conditions are met. See Technical Specifications for the on-site 
lifting requirements.  

b. Transfer HI-STORM to the fuel building or site designated location for the 
MPC transfer.  

c. Position HI-STORM under the lifting device.  

d. Remove the rn-STORM lid nuts, washers and studs.  

e. Remove the HI-STORM lid lifting hole plugs and install the lid lifting 
sling. See Figure 8.1.27. See Table 8.1.5 for torque requirements.  

Note: 

The specific sequence for vent screen, het.eee..pletemperature element, and gamma shield 
cross plate removal may vary based on the mode(s) or transport.  
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f. Remove the HI-STORM exit vent screens, the.mee.aupLetemperature 
elements and gamma shield cross plates. See Figure 8.1.34a and b.  

Warning: 
Unless the lift is single-failure proof (or equivalent safety factor) the HI-STORM lid, the lid 
shall be kept less than 2 feet above the top surface of the overpack This is performed to 
protect the MPC lid from a potential HI-STORM 100 lid drop.hen traversing the M. STORM 
100 over-aek with the 14 STORM 100 Lid, the lid shall be kept less than 2; feet above the top 
surfaee of the overpack. This is performed to proetect the NMPC lid from a potenti-al -HI1 SRTO -RMA 
100 lid-ep 

g. Remove the HI-STORM lid. See Figure 8.1.27- and Section 8.1.1.2for 
additional HI-STORM administrative controls related to movement of the 
loaded overpack without the permanent lid installed.  

h. Install the HI-STORM vent duct shield inserts (HI-STORM 100 only). See 
Figure 8.1.30.  

i. Install the alignment guides. See Figure 8.1.31.  

j. Remove the MPC lift cleat hole plugs and install the MPC lift cleats to the 
MPC lid. See Table 8.1.5 for torque requirements.  

k. If necessary, install the top lid on HI-TRAC. See Figure 8.1.9 for rigging.  
See Table 8.1.5 for torque requirements.  

1. Attach the MPC lift slings to the MPC lift cleat and lay them on the lid.  

2. If necessary, configure HI-TRAC with the transfer lid: 

ALARA Warning: 
The bottom lid replacement as described below may only be performed on an empty (i.e., no 
MPC) HI-TRAC.  

a. Position HI-TRAC vertically adjacent to the transfer lid. See Section 
8.1.2.  

b. Remove the bottom lid bolts and plates and store them temporarily.  

c. Raise the empty HI-TRAC and position it on top of the transfer lid.  

d. Inspect the pool lid bolts for general condition. Replace worn or damaged 
bolts with new bolts.  

e. Install the transfer lid bolts. See Table 8.1.5 for torque requirements.  
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3. If neesr, install the MPG Downpeader_ on the HI4 TRAG Top Lid. See Figure 
.-. 32.2-See 1-w-be 8.1.55 for tor-que requirements.  

3. 4-- At the site's discretion, perform a HI-TRAC receipt inspection and 
cleanliness inspection in accordance with a site-specific inspection checklist.  

Note: 

If the HI-TRAC is expected to be operated in an environment below 32 TF, the water jacket 
shall be filled with an ethylene glycol solution (25% ethylene glycol). Otherwise, the jacket 
shall be filled with deminearalized water.  

4. If previously drained, fill the neutron shield jacket with plant demineralized water 
or an ethylene glycol solution (25% ethylene glycol) as necessary. Ensure that the 
fill and drain plugs are installed not leaking.  

5. Remove the transfer lid door locking pins and open the doors.  

6. Engage the lift yoke to the I{I-TRAC lifting trunnions.  

7. Align HI-TRAC over rn-STORM and mate the overpacks. See Figure 8.1.31.  

8. If necessary, install the MPC downloader.  

9. Pull the MPC lift slings through the top lid hole using a pole and hook or similar 
method and attach them to the MPC lifting device.  

Remove the transfer- lid door- locking pins and opena the doors.  

10. At the user's discretion, install trim plates to cover the gap above and below the 
door. The trim plates may be secured using hand clamps or any other method 
deemed suitable by the user. See Figure 8.1.33.  

11. Attach the ends of the MPC lift sling to the lifting device or MPC downloader.  
See Figure 8.1.32.  

ALARA Warning: 
If trim plates are not used, personnel should remain clear of the immediate door area during 
MPC downloading since there may be some radiation streaming during MPC raising and 
lowering operations.  

12. Raise the MPC into HI-TRAC.MI STORMP 

13. Verify the MPC is in the full-up position.  

14. Close the HI-TRAC doors and install the door locking pins. See Table 8.1.5 for 
torque requirements.  

15. Lower the MPC onto the transfer lid doors.  
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16. Disconnect the slings from the MPC lift cleats.  

17. If necessary, remove the MIPC downloader from the top of HI-TRAC.  

18. Remove HI-TRAC from the top of HI-STORM.  

8.3.3 Preparation for Unloading: 

1. Replace the pool lid with the transfer lid as follows: 

Note: 
The MPC lift cleats and support stays provide redundant support of the MPC during the bottom 
lid replacement.  

a. Lower the lift yoke and attach the MPC support stays between the lift 
cleats and the lift yoke. See Figure 8.1.25.  

b. Engage the lift yoke to the HI-TRAC lifting trunnions.  

c. Test the travel and lift features of the transfer slide to ensure its 
operability.  

d. Raise HI-TRAC and position the transfer lid approximately one inch 
above the transfer step. See Figure 8.1.26.  

e. Raise the transfer slide carriage so the transfer carriage is supporting the 
transfer lid bottom. Remove the transfer lid bolts and store them 
temporarily.  

ALARA Warning: 
Clear all personnel away from the immediate operations area. The transfer slide carriage and 
jacks are remotely operated. The carriage has fine adjustment features to allow precise 
positioning of the lids.  

f. Lower the transfer carriage and position the pool lid under HI-TRAC.  

g. Raise the transfer slide carriage to place the pool lid against the HI-TRAC 
bottom lid bolting flange.  

h. Inspect the bottom lid bolts for general condition. Replace worn or 
damaged bolts with new bolts.  

i. Install the pool lid bolts. See Table 8.1.5 for torque requirements.  

j. Raise and remove the HI-TRAC from the transfer slide.  

k. Disconnect the MPC support stays and lift cleats and store them in an 
approved plant storage location.  

1. Install hole plugs in the empty lift cleat bolt holes.  
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m. Place the transfer lid in an approved storage location.  

n. Place HI-TRAC in the designated preparation area.  

Warning: 
Unless the lift is single-failure proof (or equivalent safety factor) the HI-TRAC top lid, the top 
lid shall be kept less than 2 feet above the top surface of the MPC. This is performed to protect the MPG lid from a notential lid dron.nXrh~en trnv'er•'.n• th• .M.,P. wi.-t.h .h* li .. T A .r, ,,, i;A ,-1,, ---- r-~~'

lid shall be kept less than .2 -feet _above. the top sur~faee of the MPG. This is performed to proteCt 

the. IMPC lid- fro~em an poter.~n44-44-dfep

2. Prepare for MPC cool-down as follows: 

a. Remove the top lid bolts and remove HI-TRAC top lid. See Figure 8.1.9 
for rigging. Store the top lid and bolts in a site-approved location.  

Warning:

b. Perform annulus flush by injecting water into the HI-TRAC drain port and 
allowing the water to cool the MPC shell and lid.  

C. Set the Slowly fill the a..ulus area with plant deminer.aize. annulus 
water level to approximately 4 inches below the top of the MPC shell and 
install the annulus shield. The annulus shield reduces the dose around the 
annulus area and prevents debris from entering the annulus during MPC 
lid weld removal operations. See Figure 8.1.13.  

3. Access the MPC as follows:

ALARA Note: 
The following procedures describe weld removal using a machine tool head. Other methods 
may also be used. The metal shavings may need to be periodically vacuumed.

ALARA Warning: 
Weld removal may create an airborne radiation condition. Weld removal must be performed 
under the direction of the user's Radiation Protection organization.

a. Install bolt plugs and/or waterproof tape from HI-TRAC top bolt holes.
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b. Using the marked locations of the vent and drain ports, core drill the 
closure ring and vent and drain port cover plates.  

c. Remove the closure ring section and the vent and drain port cover plates.  

ALARA Note: 
The MIPC vent and drain ports are equipped with metal-to-metal seals to minimize leakage and 
withstand the long-term effects of temperature and radiation. The vent and drain port design 
prevents the need to hot tap into the penetrations during unloading operation and eliminate the 
risk of a pressurized release of gas from the MPC.  

4. Take an MLPC gas sample as follows: 

Note: 
Users may select alternate methods of obtaining a gas sample.  

a. Attach the RVOAs-e-he-e- (See Figure 8.1.16).  

b. Attach a sample bottle to the vent port RVOA as shown on Figure 8.3.3.  

c. Using the vacuum drying system, evacuated the RVOA and Sample 
Bottle.  

d. Slowly open the vent port cap using the RVOA and gather a gas sample 
from the MPC internal atmosphere.  

e. Close the vent port cap and disconnect the sample bottle.  

ALARA Note: 
The gas sample analysis is performed to determine the condition of the fuel cladding in the 
MPC. The gas sample may indicate that fuel with damaged cladding is present in the MPC.  
The results of the gas sample test may affect personnel protection and how the gas is processed 
during MPC depressurization.  

f. Turn the sample bottle over to the site's Radiation Protection or Chemistry 

Department for analysis.  

g. Remove the drain port cover plate weld and remove the cover plate.  

nlasll the R11414 infl the drain port.  

5. Fill the MPC cavity with water as follows: 

a. Configure the cool-down system as shown on Figure 8.3.4.  

b. Verify that the helium gas pressure regulator is set to 85+3/-3 psig.  

c. Open the helium gas supply valve to purge the gas lines of air.  
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Note: 
The coolant flow direction is into the drain port and out of the vent port.  

d. Confirm the heat exchanger coolant flow direction.  

e. If necessary, slowly open the helium supply valve and increase the Cool
Down System pressure to 100 +3/-3 psig. Close the helium supply valve.  

f. Start the gas coolers.  

g. Open the vent and drain port caps using the RVOAs.  

h. Start the blower and monitor the gas exit temperature. Continue the fuel 
cool-down operations until the gas exit temperature meets the 
requir'ements of the Technical Specification LCO 3.1.3.  

Note: 
Water filling should commence immediately at the completion of fuel cool-down operations to 
prevent fuel assembly heat--up. Prepare the water fill line and the vent line in advance of water 
filling.  

i. Prepare the MPC fill and vent lines as shown on Figure 8.1.20. Route the 
vent port line several feet below the spent fuel pool surface or to the 
radwaste gas facility. Turn off the blower and disconnect the gas lines to 
the vent and drain port RVOAs. Attach the vent line to the MPC vent port 
and slowly open the vent line valve to depressurize the MPC.  

j. Attach the water fill line to the MPC drain port and slowly open the water L 
supply valve and establish a pressure less than 90 psi. Fill the MPC until 
bubbling from the vent line has terminated. Close the water supply valve 
on completion.  

k. Disconnect both lines from the drain and vent ports and install the drain 
line to the vent port to allow for thermal expansion of the water during 
MPC lid weld removal.  

1. Remove the MPC lid-to-shell weld using the weld removal system. See 
Figure 8.1.9 for rigging.  

m. Vacuum the top surfaces of the MPC and HI-TRAC to remove any metal 
shavings.  

6. Install the inflatable annulus seal as follows: 
S~Caution: 

Do not use any sharp tools or instruments to install the inflatable seal.  
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a. Remove the annulus shield.

b. Manually insert the inflatable seal around the MPC. See Figure 8.1.13.  

c. Ensure that the seal is uniformly positioned in the annulus area.  

d. Inflate the seal between 30 and 35 psig or as directed by the manufacturer.  

e. Visually inspect the seal to ensure that it is properly seated in the annulus.  
Deflate, adjust and inflate the seal as necessary.  

7. Place HI-TRAC in the spent fuel pool as follows: 

a. If necessary for plant weight limitations, drain the water from the neutron 
shield jacket.  

b. Engage the lift yoke to HI-TRAC lifting trumnions, remove the MPC lid 
lifting hole plugs and attach the MPC lid slings or lid retention system to 
the MPC lid.  

c. If the lid retention system is used, inspect the lid bolts for general 
condition. Replace worn or damaged bolts with new bolts.  

d. Install the lid retention system bolts if the lid retention system is used.  

ALARA Note: 
The annulus overpressure system is used to provide protection against MPC external shell 
contamination during in-pool operations. The annulus overpressure system is equipped with 
double locking quick disconnects to prevent inadvertent draining. The reservoir valve must be 
closed to ensure that the annulus is not inadvertently drained through the annulus overpressure 
system when the cask is raised above the level of the annulus reservoir.  

e. If used, fill the annulus overpressure system lines and reservoir with 
demineralized water and close the reservoir valve. Attach the annulus 
overpressure system to the HI-TRAC via the quick disconnect. See Figure 
8.1.14.  

f. Position HI-TRAC over the cask loading area with the basket aligned to 
the orientation of the spent fuel racks.  

ALARA Note: 
Wetting the components that enter the spent fuel pool may reduce the amount of 
decontamination work to be performed later.  

g. Wet the surfaces of Il-TRAC and lift yoke with plant demineralized 
water while slowly lowering HI-TRAC into the spent fuel pool.  
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h. When the top of the HI-TRAC reaches the elevation of the reservoir, open 
the annulus overpressure system reservoir valve. Maintain the reservoir 
water level at approximately 3/4 full the entire time the cask is in the spent 
fuel pool.  

i. If the lid retention system is used, remove the lid retention bolts when the 
top of HI-TRAC is accessible from the operating floor.  

j. Place HI-TRAC on the floor of the cask loading area and disengage the lift 
yoke. Visually verify that the lift yoke is fully disengaged.  

Note: 

An underwater camera or oiher suitable viewing device may be used for monitoring the 
underwater operations.  

k. Apply slight tension to the lift yoke and visually verify proper 
disengagement of the lift yoke from the trunnions.  

1. Remove the lift yoke, MPC lid and drain line from the pool in accordance 
with directions from the site's Radiation Protection personnel. Spray the 
equipment with demineralized water as they are removed from the pool.  

m. Disconnect the drain line from the MPC lid.  

n. Store the MPC lid components in an approved location. Disengage the lift 
yoke from MPC lid. Remove any upper fuel spacers using the same 
process as was used in the installation.  

o. Disconnect the lid retention system if used.L 

8.3.4 MPC Unloading 

1. Remove the spent fuel assemblies from the MPC using applicable site procedures.  

2. Vacuum the cells of the MPC to remove any debris or corrosion products.  

3. Inspect the open cells for presence of any remaining items. Remove them as 
appropriate.  

8.3.5 Post-Unloading Operations 

1. Remove HI-TRAC and the unloaded MPC from the spent fuel pool as follows: 

2. Engage the lift yoke to the top trunnions.  

3. Apply slight tension to the lift yoke and visually verify proper engagement of the 
lift yoke to the trunnions.  

4. Raise HI-TRAC until HI-TRAC flange is at the surface of the spent fuel pool.  
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ALARA Warning: 
Activated debris may have settled on the top face of HI-TRAC during fuel unloading.  

5. Measure the dose rates at the top of HI-TRAC in accordance with plant 
radiological procedures and flush or wash the top surfaces to remove any highly
radioactive particles.  

6. Raise the top of HI-TRAC and MPC to the level of the spent fuel pool deck.  

7. Close the annulus overpressure system reservoir valve.  

8. Using a water pump, lower the water level in the MPC approximately 12 inches to 
prevent splashing during cask movement.  

ALARA Note: 
To reduce contamination of HI-TRAC, the surfaces of HI-TRAC and lift yoke should be kept 
wet until decontamination can begin.  

9. Remove HI-TRAC from the spent fuel pool while spraying the surfaces with plant 
demineralized water.  

10. Disconnect the annulus overpressure system from the HI-TRAC via the quick 
disconnect.  

11. Place HI-TRAC in the designated preparation area.  

12. Disengage the lift yoke.  

13. Perform decontamination on HI-TRAC and the lift yoke.  

14. Carefully decontaminate the area above the inflatable seal. Deflate, remove, and 
store the seal in an approved plant storage location.  

15. Using a water pump, pump the remaining water in the MPC to the spent fuel pool 
or liquid radwaste system.  

16. Drain the water in the annulus area by connecting the drain line to the HI-TRAC 

drain connector.  

17. Remove the MPC from HI-TRAC and decontaminate the MPC as necessary.  

18. Decontaminate HI-TRAC.  

19. Remove the bolt plugs and/or waterproof tape from HI-TRAC top bolt holes.  

20. Return any HI-STORM 100 equipment to storage as necessary.  
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8.4 MPC TRANSFER TO A HI-STAR 100 OVERPACK FOR TRANSPORT 
OR STORAGE 

8.4.1 Overview of Operations 

The MPC is recovered from storage and transferred into HI-TRAC using the same or 
similarideffiea method as described in Section 8.3. Once the MPC is inside HI-TRAC, 
the H-STAR 100 is brought to the transfer location and positioned for receiving of the 
MPC. If used, t-The temporary shield ring is installed and filled with water and the 
transfer collar is installed on the H-STAR 100 Overpack. The temporary shield ring 
reduces operator dose rates during MPC transfer operations. The transfer collar adapts the 
top surface of the 1H-STAR 100 Overpack to mate with the bottom of HI-TRAC. HI
TRAC is raised and positioned over the H-STAR 100 Overpack. HI-TRAC and the HI
STAR 100 Overpack are mated and the downloader is extended to take the MPC weight 
off of the transfer lid doors. Depending on the site's crane and door configuration, the 
MPC downloader may be attached to either the HI-TRAC lid or the overhead lifting 
device (See Figure 8.1.32). The door locking pins are removed and the doors are opened.  
The MPC -pistoft-is lowered the-MP-C-into the HI-STAR 100 Overpack. The slings are I 
disconnected and lowered onto the MPC lid. HI-TRAC is removed from on top of the 
HI-STAR 100 Overpack. The MPC lift cleat, downloader slings, and transfer collar are 
removed. Hole plugs are installed in the empty MPC lid bolt holes. The H-STAR 100 
Overpack is prepared for storage or transport in accordance with the Certificate of 
Compliance for storage or transport, as applicable.  

8.4.2 Recovery from Storage 

1. Recover the MPC from storage and position it inside of HI-TRAC in accordance 
with Section 8.3.2. See the Technical Specifications for lifting requirements.  

2. If necessary, remove HI-STORM from the operations area and remove the HI
STORM vent duct shield inserts. See Figure 8.1.30.  

8.4.3 MPC Transfer into the HI-STAR 100 Overpack 
Note: 

The following steps outline the HI-STAR 100 operating steps. Refer to the HI-STAR 100 
System Final Safety Analysis Report (Docket No. 72-1008) and the HI-STAR 100 System 
Safety Analysis Report (Docket No. 71-9261) for HI-STAR 100 Overpack specific operations.  

1. If necessary, remove the HI-STAR 100 closure plate and the removable shear ring 
segments. Perform a radiological survey of the inside of the HI-STAR 100 
Overpack to verify there is no residual contamination from previous uses. If 
contamination levels are above specified limits, the HI-STAR 100 Overpack shall 
be decontaminated appropriately prior to use.  

2. Discard any used metallic seals.  
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3. Perform a HI-STAR 100 receipt inspection in accordance with site-specific 
procedures. I__ 

4. Install the temporary shield ring on HI-STAR 100 and fill it with water, if used.  
See Figure 8.1.18.  

5. Install the HI-STAR transfer collar. See Figure 8.4.1.  

6. Position HI-STAR adjacent to HI-TRAC.  
Note: 

Lifting of the loaded .HI.-TRAC shall be performed in accordance with the Technical 
Specification.  

7. Raise and align IHI-TRAC over HI-STAR and mate the overpacks.  

Note: 
The MPC lift cleats and MPC downloader slings are still installed from the previous operation.  

8. 8. Extent . .. MPG Dewl.adr .to its fully extended pefiefonAttach the MPC 
downloader (if used).  

9. Remove the transfer lid door locking pins and open the doors.  
SAL.ARA Warning: 

If trim plates are not used, personnel should remain clear of the immediate door area during 
MPC downloading since there may be radiation streaming during MPC raising and lowering 
operations.  

10. At the user's discretion, install trim plates to cover the gap above and below the 
door. The trim plates may be secured using hand clamps or any other method 
deemed suitable by the user. See Figure 8.1.33.  

11. Lower the MPC into HI-STAR.  
12. When the MPC is fully seated, disconnect the slings from the MPC lifting device 

and lower them on to the MPC lid.  

13. Remove HI-TRAC from on top of HI-STAR 100 Overpack.  

14. Remove the HI-STAR 100 transfer collar.  
15. Remove the MPC lift cleat from the MPC and install hole plugs in the empty bolt 

holes. See Table 8.1.5 for torque requirements.  
16. Drain and remove the temporary shield ring (if used) and store it in an approved 

plant storage location.  
17. Complete HI-STAR preparation for transport in accordance with the HI-STAR 

100 Safety Analysis Report (Docket 71-9261) and the Certificate of Compliance, 
or complete rH-STAR preparation for storage in accordance with the HI-STAR 
100 Final Safety Analysis Report (Docket 72-1008) and the Certificate of 
Compliance, as applicable.  
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8.5 MPC TRANSFER INTO THE HI-STORM 100 OVERPACK DIRECTLY 
FROM TRANSPORT 

8.5.1 Overview of Operations 

rn-STAR 100 Dual-Purpose Cask System arrives at the receiving location and is surveyed for 
dose rates and contamination levels. The receiver reviews the shipping paperwork to ensure that 
the H-STAR 100 Overpack met the internal contamination limits prior to transportation. The 
personnel barrier is removed, the impact limiters are removed, the tie-down is removed, and the 
HI-STAR 100 Overpack is upended. The HI-STAR 100 Overpack is positioned at the designated 
transfer area and the temporary shield ring is installed. The temporary shield ring reduces 
operator dose rates during MPC transfer operations. A gas sample is drawn from the annulus and 
analyzed. The gas sample provides an indication of MPC closure performance. The annulus is 
depressurized and the closure plate is removed. The transfer collar is installed and the MPC lift 
cleat is attached to the MPC. The transfer collar is used to provide the mating surface on top of 
the HI-STAR 100 Overpack. The MPC lift slings are attached to the MPC lift cleat.  

HI-TRAC is configured with the transfer lid and the top lid is installed, if necessary. HI-TRAC 
is raised and positioned on top of HI-STAR. The MPC lift slings are attached to the lifting 
device using a pole and hook. The MPC is raised into HI-TRAC. The Il-TRAC doors are 
closed and the door locking pins are installed. HI-TRAC is raised and the H-STAR 100 
Overpack is removed from under HI-TRAC. The HI-STAR 100 Overpack is repositioned at the 
user's discretion.  

HI-STORM is positioned for MPC receipt with the lid removed, the alignment guides installed, 
and the vent duct shield inserts installed in the exit vent ducts. HI-TRAC is raised and 
positioned on top of HI-STORM. The door locking pins are removed and the doors are opened.  
The MPC is lowered into HI-STORM. The MPC lift slings are disconnected and lowered onto 
the MPC lid. HI-TRAC is raised and positioned at the site's discretion. The MPC lift cleat, lift 
slings, vent duct shield inserts, and transfer collar are removed and hole plugs are installed in the 
empty bolt holes. H-STORM is prepared for storage and transferred to the ISFSI pad in the 
same manner as described in Section 8.1.  

8.5.2 HI-STAR 100 SYSTEM Receipt and Preparation for MPC Transfer 

Note: 
The following provides a general description of the HI-STAR 100 System operations. Refer to 
the HI-STAR 100 System Topical Safety Analysis Report (Docket 72-1008) and the Safety 
Analysis Report (Docket 71-9261) for HI-STAR-specific operations.  

1. Review the shipping paperwork and verify that the HI-STAR 100 Overpack met the 
required internal contamination limits prior to transportation.  

2. Measure the HI-STAR 100 dose rates in accordance with 10CFR20.205 [8.5.1].  

3. Remove the personnel barrier.  

4. Perform removable contamination surveys in accordance with 10CFR20.205 [8.5.1].  

5. Remove the impact limiters.  
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6. Remove the tie-down.  

7. Perform a visual inspection of the overpack for obvious signs of shipping damage.  
8. Remove the removable shear ring segments from the overpack. (Approximate weight is 

50 lbs each).  

9. Transfer the HI-STAJiR 100 Overpack to the location for MPC transfer and position it 
vertically.  

10. Install the temporary shield ring on the overpack top flange if used.  
ALARA Warning: 

Gas sampling is performed to assess the condition of the MPC confinement boundary. If a 
leak is discovered in the M-GMPC boundary, the MPC may not be placed into HI-STORM. If 
no leak is detected, the annulus may be vented directly.  

11. Perform gas sampling as follows: 

a. Remove the overpack vent port cover plate and attach the backfill tool with a 
sample bottle attached. See Figure 8.5.1. Store the cover plate in a site-approved 
location.  

b. Using a vacuum pump, evacuate the sample bottle and backfill tool.  

c. Slowly open the vent port plug and gather a gas sample from the annulus.  
Reinstall the overpack vent port plug.  

12. Evaluate the gas sample and determine the condition of the MPC confinement boundary.  
13. If the confinement boundary is intact (i.e., no radioactive gas is measured) then vent the 

overpack annulus by removing the overpack vent port seal plug (using the backfill tool).  
Otherwise return the HI-STAR 100 to the spent fuel pool for MPC unloading in 
accordance with the HI-STAR 100 SAR.  

14. Remove the closure plate bolts and remove the overpack closure plate. Store the closure 
plate on cribbing to protect the seal seating surfaces. Store the closure plate bolts in a 
site-approved location.  

15. Install the HI-STAR 100 Seal Surface Protector.  

16. Install the transfer collar on HI-STAR. See Figure 8.4.1.  
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Note: 
The location of MPC transfer may be selected at the user's discretion.

17. Remove the MPC lift cleat hole plugs and install the MPC lift cleats. See Figure 8.1.24.  
See Table 8.1.5 for torque requirements.  

18. Attach the MPC lift slings to the MPC lift cleat and lay them on the MPC lid.

Warning: 
Unless the lift is single-failure proof (or equivalent safety factor) the HI-TRAC top lid, the lid 
shall be kept less than 2 feet above the top surface of the MPC. This is performed to protect the MPC lid from a votential lid droD.When va-er•':.in :he M••PC 'u:'t., .h.i .U.T TDr A C'+ 1A• +1,,,

lid shall be kept les. than 2 feet above the top sufface of the WG Tffs is peffeomed to protect 
the MPG lid from a potential lid drop.  

19. If necessary, install the HI-TRAC top lid. See Figure 8.1.9. See Table 8.1.5 for torque 
requirements.  

20. If necessary, configure HI-TRAC with the transfer lid as follows: 

ALARA Note: 
The bottom lid replacement as described below may be performed only on an empty HI
TRAC.  

21. Position HI-TRAC vertically adjacent to the transfer lid.  

22. Remove the pool lid bolts and plates and store them in an approved plant storage 
location.  

23. Raise the empty HI-TRAC and position it on top of the transfer lid.  
24. Install the bottom lid bolts. See Table 8.1.5 for torque requirements.  

25. Position HI-TRAC adjacent to HI-STAR.  

26. Raise HI-TRAC above HI-STAR.  

27. Align HI-TRAC over HI-STAR 100 and mate the overpacks. See Figure 8.1.31.  
28. Remove the door locking pins and open the doors.

ALARA Warning: 
If trim plates are not being used, personnel should remain clear of the door area during MPC 
downloading since there may be some radiation streaming during MPC raising and lowering 
operations.  

29. At the users discretion, install trim plates to cover the gap above and below the door. The 
trim plates may be secured using clamps or any other method deemed suitable by the 
user. See Figure 8.1.33.  

8.5.3 Perform MPC Transfer into HI-STORM 100 

1. Raise the MPC into HI-TRAC by extending the MPC downloader.
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2. Verify the MPC is in the full-up position.  

3. Remove the trim plates (if used), close the doors and install the locking pins.  

4. Close the HI-TRAC doors and install the door locking pins.  

5. Raise HI-TRAC and remove the HI-STAR 100 Overpack from the operations area.  

6. Transfer the MPC into rH-STORM in accordance with the steps provided in Section 8.1.  
7. Place HI-STORM in storage in accordance with the steps provided in Section 8.1.  
8. Perform shielding effectiveness testing in accordance with the HI-STORM 100 System 

Technical Specification LCO 3.2.3.  

9. Perform an air temperature rise test per Step 8.1.7.22 if required by the Technical 
Specifications.
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9.1 ACCEPTANCE CRITERIA

This section provides the workmanship inspections and acceptance tests to be performed on the HI

STORM 100 System prior to and during first loading of the system. These inspections and tests 
provide assurance that the HI-STORM 100 System has been fabricated, assembled, inspected, tested, 
and accepted for use under the conditions specified in this FSAR and the Certificate of Compliance 
issued by the NRC in accordance with the requirements of 1OCFR72 [9.0.1].  

These inspections and tests are also intended to demonstrate that the operation of the HI-STORM 
100 System complies with the applicable regulatory requirements and the Technical Specifications 
contained in Appendix A to CoC 72-1014. Noncompliances encountered during the required 
inspections and tests shall be corrected or dispositioned to bring the item into compliance with this 
FSAR. Identification and resolution of noncompliances shall be performed in accordance with the 
Holtec International Quality Assurance Program as described in Chapter 13 of this FSAR, or the 
licensee's NRC-approved Quality Assurance Program.  

The testing and inspection acceptance criteria applicable to the MPCs, the HI-STORM 100 overpack, 
and the 100-ton HI-TRAC and 125-ton HI-TRAC transfer casks are listed in Tables 9.1.1, 9.1.2, and 
9.1.3, respectively, and discussed in more detail in the sections that follow. Chapters 8 and 12 
provide details on operating procedures and the bases for the Technical Specifications, respectively.  
These inspections and tests are intended to demonstrate that the HI-STORM 100 System has been 
fabricated, assembled, and examined in accordance with the design criteria contained in Chapter 2 of 
this FSAR.  

This section summarizes the test program required for the HI-STORM 100 System.  

9.1.1 Fabrication and Nondestructive Examination (NDE) 

The design, fabrication, inspection, and testing of the HI-STORM 100 System is performed in 
accordance with the applicable codes and standards specified in Tables 2.2.6 and 2.2.7 and on the 
Design Drawings. Additional details on specific codes used are provided below.  

The following fabrication controls and required inspections shall be performed on the HI-STORM 
100 System, including the MPCs, overpacks, and HI-TRAC transfer casks, in order to assure 
compliance with this FSAR and the Certificate of Compliance.  

1. Materials of construction specified for the HI-STORM 100 System are identified in 
the drawing Bills-of-Material in Chapter 1 and shall be procured with certification 
and supporting documentation as required by ASME Code [9.1.1] Section II (when 
applicable); the requirements of ASME Section III (when applicable); Holtec 
procurement specifications; and 10CFR72, Subpart G. Materials and components 
shall be receipt inspected for visual and dimensional acceptability, material 
conformance to specification requirements, and traceability markings, as applicable.  
Controls shall be in place to assure material traceability is maintained throughout 
fabrication. Materials for the confinement boundary (MPC baseplate, lid, closure 
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ring, port cover plates and shell) shall also be inspected per the requirements of 
ASME Section III, Article NB-2500.  

2. The MPC confinement (helium retention) boundary shall be fabricated and inspected 
in accordance with ASME Code, Section III, Subsection NB, with exceptions as 
noted below, The MPC basket and basket supports shall be fabricated and inspected 
in accordance with ASME Code, Section III, Subsection NG, with exceptions as 
noted below. Metal components of the HI-TRAC transfer cask and the HI-STORM 
overpack, as applicable, shall be fabricated and inspected in accordance with ASME 
Code, Section 1IH, Subsection NF, Class 3 or AWS D1.1, as shown on the Design 
Drawings, with exceptions as noted below.  

NOTE: Exceptions to these Code requirements are provided in FSAR 
Chapter 2 and in Table 3-1 of Appendix B to CoC 72-1014.  

3. ASME Code welding shall be performed using welders and weld procedures that 
have been qualified in accordance with ASME Code Section IX and the applicable 
ASME Section III Subsections (e.g., NB, NG, or NF, as applicable to the SSC).  
AWS code welding may be performed using welders and weld procedures that have 
been qualified in accordance with applicable AWS requirements or in accordance 
with ASME" Code Section IX 

4. Welds shall be visually examined in accordance with ASME Code, Section V, 
Article 9 with acceptance criteria per ASME Code, Section III, Subsection NF, 
Article NF-5360, except the MPC fuel basket cell plate-to-cell plate welds and fuel 
basket support-to-canister welds which shall have acceptance criteria to ASME Code 
Section III, Subsection NG, Article NG-5360, (as modified by the Design Drawings).  
Table 9.1.4 identifies additional nondestructive examination (NDE) requirements to 
be performed on specific welds, and the applicable codes and acceptance criteria to 
be used in order to meet the inspection requirements of the applicable ASMTE Code, 
Section m1. Acceptance criteria for NDE shall be in accordance with the applicable 
Code for which the item was fabricated. These additional NDE criteria are also 
specified on Ihe Design Drawings provided in Chapter 1 for the specific welds. Weld 
inspections shall be detailed in a weld inspection plan which shall identify the weld 
and the examination requirements, the sequence of examination, and the acceptance 
criteria. The inspection plan shall be reviewed and approved by Holtec in accordance 
with its QA program. NDE inspections shall be performed in accordance with written 
and approved procedures by personnel qualified in accordance with SNT-TC-1A 
[9.1.2] or oiher site-specific, NRC-approved program for personnel qualification.  

5. Machined surfaces of the metal components of the HI-STORM 100 System shall be 
visually examined in accordance with ASME Section V, Article 9, to verify they are 
free of cracks and pin holes.  
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6. ASME Code welds requiring weld repair shall be repaired in accordance with the 
requirements of the ASME Code, Section III, Article NB-4450, NG-4450, or NF
4450, as applicable to the SSC, and examined after repair in the same manner as the 
original weld.  

7. Base metal repairs shall be performed and examined in accordance with the 
applicable fabrication Code.  

8. Grinding and machining operations on the MPC confinement boundary shall be 
controlled through written and approved procedures and quality assurance oversight 
to ensure grinding and machining operations do not reduce base metal wall 
thicknesses of the confinement boundary beyond that allowed per the Design 
Drawings in Chapter 1. The thicknesses of base metals shall be ultrasonically tested, 
as necessary, in accordance with written and approved procedures to verify base 
metal thickness meets Design Drawing requirements. A nonconformance shall be 
written for areas found to be below allowable base metal thickness and shall be 
evaluated and repaired per the applicable ASME Code, Subsection NB requirements.  

9. Dimensional inspections of the HI-STORM 100 System shall be performed in 
accordance with written and approved procedures in order to verify compliance to 
Design Drawings and fit-up of individual components. All dimensional inspections 
and functional fit-up tests shall be documented.  

10. Required inspections shall be documented. The inspection documentation shall 
become part of the final quality documentation package.  

11. The HI-STORM 100 System shall be inspected for cleanliness and proper packaging 
for shipping in accordance with written and approved procedures.  

12. Each cask shall be durably marked with the appropriate model number, a unique 
identification number, and its empty weight per 10CFR72.236(k) at the completion of 
the acceptance test program.  

13. A documentation package shall be prepared and maintained during fabrication of 
each HI-STORM 100 System to include detailed records and evidence that the 
required inspections and tests have been performed. Prior to shipment of a HI
STORM 100 System or component, the completed documentation package shall be 
reviewed to verify that the rH-STORM 100 System or component has been properly 
fabricated and inspected in accordance with the design and Code construction 
requirements. The documentation package shall include, but not be limited to: 

"* Completed Shop Travelers (as applicable) 
"* Inspection Records 
"• Nonconformance Reports 
"* Material Test Reports 
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"* NDE Reports 
"* As-Built Report 

9.1.1.1 MPC Lid-to-Shell Weld Volumetric Inspection 

1. The MPC lid-to-shell (LTS) weld shall be volumetrically or multi-layer liquid 
penetrant (PT) examined following completion of welding. If volumetric examination 
is used, the ultrasonic testing (UT) method shall be employed. Ultrasonic techniques 
(including, as appropriate, Time-of-Flight Diffraction, Focussed Phased Array, and 
conventional pulse-echo) shall be supplemented, as necessary, to ensure substantially 
complete coverage of the examination volume.  

2. If volumetric examination is used, then a PT examination of the root and final pass of 
the LTS weld shall also be performed and unacceptable indications shall be 
documented, repaired and re-examined.  

3. If volumetric. examination is not used, a multi-layer PT examination shall be 
employed. The multi-layer PT must, at a minimum, include the root and final weld 
layers and one intermediate PT after each approximately 3/8 inch weld depth has 
been completed. The 3/8 inch weld depth corresponds to the maximum allowable 
flaw size determined in Holtec Position Paper DS-213 [9.1.6].  

4. It is recognized that welding of the LTS weld may result in indications in the root 
pass that are not detected by the root pass PT. The overall minimum thickness of the 
LTS weld has been increased by 0.125 inch such that it is not necessary to take 
structural credit for the root pass on the Design Drawings in Chapter I (actual weld to 
be a minimum of 0.75 inch). A 0.625-inch J-groove weld was assumed in structural 
analyses in Chapter 3.  

5. For either UT or PT, the maximum detectable flaw size must be demonstrated to be 
less than the critical flaw size. The critical flaw size must be determined in 
accordance with ASME Section XI methods. The critical flaw size shall not cause 
the primary stress limits of NB-3000 to be exceeded. The inspection process, 
including findings (indications) shall be made a permanent part of the cask user's 
records by video, photographic, or other means which provide an equivalent 
retrievable record of weld integrity. The video or photographic records should be 
taken during the final interpretation period described in ASME Section V, Article 6, 
T-676. The inspection of the weld shall be performed by qualified personnel and 
shall meet the acceptance requirements of ASME Section II, NB-5350 for PT and 
NB-5332 for UT.  

6. Evaluation of any indications shall include consideration of any active flaw 
mechanisms. However, cyclic loading on the LTS weld is not significant, so fatigue 
is not a factor. The LTS weld is protected from the external environment by the 
closure ring arid the root of the LTS weld is dry and inert (He atmosphere), so stress 
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corrosion cracking is not a concern for the LTS weld.

7. The volumetric or multi-layer PT examination of the LTS weld, in conjunction with 
other examinations performed on this weld (PT of root and final layer, hydrostatic 
test, and a helium leakage test); the use of ASME Section III acceptance criteria, and 
the additional weld material added to account for potential defects in the root pass of 
the weld, in total, provide reasonable assurance that the LTS weld is sound and will 
perform its design function under all loading conditions. The volumetric (or multi
layer PT) examination and evaluation of indications provides reasonable assurance 
that leakage of the weld or structural failure under the design basis normal, off
normal, and accident loading conditions will not occur.  

9.1.2 Structural and Pressure Tests 

9.1.2.1 Lifting Trunnions 

Two trunnions (located near the top of the HI-TRAC transfer cask) are provided for vertical lifting 
and handling. The trunnions are designed in accordance with ANSI N14.6 [9.1.3] using a high
strength and high-ductility material (see Chapter 1). The trunnions contain no welded components.  
The maximum design lifting load of 250,000 pounds for the 125-ton HI-TRAC and 200,000 pounds 
for the 100-ton HI-TRAC will occur during the removal of the HI-TRAC from the spent fuel pool 
after the MPC has been loaded, flooded with water, and the MPC lid is installed. The high-material 
ductility, absence of materials vulnerable to brittle fracture, large stress margins, and a carefully 
engineered design to eliminate local stress risers in the highly-stressed regions (during the lift 
operations) ensure that the lifting trunnions will work reliably. However, pursuant to the defense-in
depth approach of NUREG-0612 [9.1.4], the acceptance criteria for the lifting trunnions must be 
established in conjunction with other considerations applicable to heavy load handling.  

Section 5 of NUREG-0612 calls for measures to "provide an adequate defense-in-depth for handling 
of heavy loads...". The NUREG-0612 guidelines cite four major causes of load handling accidents, 
of which rigging failure (including trunnion failure) is one: 

i. operator errors 
ii. rigging failure 
iii. lack of adequate inspection 
iv. inadequate procedures 

The cask loading and handling operations program shall ensure maximum emphasis to mitigate the 
potential load drop accidents by implementing measures to eliminate shortcomings in all aspects of 
the operation including the four aforementioned areas.  

In order to ensure that the lifting trunnions do not have any hidden material flaws, the trunnions shall 
be tested at 300% of the maximum design (service) lifting load. The load (750,000 lbs for the 125
ton HI-TRAC and 600,000 lbs for the 100-ton HI-TRAC) shall be applied for a minimum of 10 
minutes. The accessible parts of the trunnions (areas outside the HI-TRAC cask), and the adjacent 
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HI-TRAC cask trunnion attachment area shall then be visually examined to verify no deformation, 
distortion, or cracking occurred. Any evidence of deformation, distortion or cracking of the trunnion 
or adjacent HI-TRAC cask trunnion attachment areas shall require replacement of the trunnion 
and/or repair of the HI-TRAC cask. Following any replacements and/or repair, the load testing shall 
be performed and the components re-examined in accordance with the original procedure and 
acceptance criteria. Testing shall be performed in accordance with written and approved procedures.  
Certified material test reports verifying trunnion material mechanical properties meet ASME Code 
Section II requirements will provide further verification of the trunnion load capabilities. Test results 
shall be documented. The documentation shall become part of the final quality documentation 
package.  

The acceptance testing of the trunnions in the manner described above will provide adequate 
assurance against handling accidents.  

9.1.2.2 Hydrostatic Testing 

9.1.2.2.1 HI-TRAC Transfer Cask Water Jacket 

The 125-Ton and 100-Ton HI-TRAC transfer cask waterjackets shall be hydrostatically tested to 75 
psig +3,-0 psig, and 71 psig +3, -0 psig, respectively, in accordance with written and approved 
procedures. The water jacket fill port will be used for filling the cavity with water and the vent port 
for venting the cavity. The approved test procedure shall clearly define the test equipment 
arrangement.  

The hydrostatic test shall be performed after the water jacket has been welded together. The test 
pressure gage installed on the water jacket shall have an upper limit of approximately twice that of 
the test pressure. The hydrosI:atic test pressure shall be maintained for ten minutes. During this time 
period, the pressure gage shall not fall below the applicable minimum test pressure. At the end of ten 
minutes, and while the pressure is being maintained at the minimum pressure, weld joints shall be 
visually examined for leakage. If a leak is discovered, the cavity shall be emptied and an examination 
to determine the cause of the leakage shall be made. Repairs and retest shall be performed until the 
hydrostatic test criteria are met.  

After completion of the hydrostatic testing, the water jacket exterior surfaces shall be visually 
examined for cracking or deformation. Evidence of cracking or deformation shall be cause for 
rejection, or repair and retest, as applicable. Liquid penetrant (PT) or magnetic particle (MT) 
examination of accessible welds shall be performed in accordance with ASME Code, Section V, 
Articles 6 and 7, respectively, with acceptance criteria per ASME Code, Section III, Subsection NF, 
Articles NF-5350 and NF-.5340, respectively. Unacceptable areas shall require repair and re
examination per the applicable ASME Code. The HI-TRAC water jacket hydrostatic test shall be 
repeated until all examinations are found to be acceptable.  

If a hydrostatic retest is required and fails, a nonconformance report shall be issued and a root cause 
evaluation and appropriate corrective actions taken before further repairs and retests are performed.  
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Test results shall be documented. The documentation shall become part of the final quality 
documentation package.  

9.1.2.2.2 MPC Confinement Boundary 

Hydrostatic testing of the MPC confinement boundary shall be performed in accordance with the 
requirements of the ASME Code Section III, Subsection NB, Article NB-6000, when field welding 
of the MPC lid-to-shell weld is completed. The hydrostatic pressure for the test is 125 +5,-0 psig, 
which is 125% of the design pressure of 100 psig. The MPC vent and drain ports will be used for 
pressurizing the MPC cavity. The loading procedures in FSAR Chapter 8 define the test equipment 
arrangement. The calibrated test pressure gage installed on the MPC confinement boundary shall 
have an upper limit of approximately twice that of the test pressure. Following completion of the 10
minute hold period at the hydrostatic test pressure, and while maintaining a minimum test pressure of 
125 psig, the surface of the MPC lid-to-shell weld shall be visually examined for leakage and then 
re-examined by liquid penetrant examination in accordance with ASME Code, Section ITT, 
Subsection NB, Article NB-5350 acceptance criteria. Any evidence of cracking or deformation shall 
be cause for rejection, or repair and retest, as applicable. The performance and sequence of the test is 
described in FSAR Section 8.1 (loading procedures).  

If a leak is discovered, the test pressure shall be reduced, the MPC cavity water level lowered, the 
MPC cavity vented (to the pool or the licensee's off-gas system), and the weld shall be examined to 
determine the cause of the leakage and/or cracking. Repairs to the weld shall be performed in 
accordance with written and approved procedures prepared in accordance with the ASME Code, 
Section III, Subsection NB, NB-4450.  

The MPC confinement boundary hydrostatic test shall be repeated until all visual and liquid 
penetrant examinations are found to be acceptable in accordance with the acceptance criteria. Test 
results shall be documented and maintained as part of the loaded MPC quality documentation 
package.  

9.1.2.3 Materials Testing 

The majority of materials used in the HI-TRAC transfer cask and a portion of the material in the HI
STORM overpack are ferritic steels. ASME Code, Section II and Section III require that certain 
materials be tested in order to assure that these materials are not subject to brittle fracture failures.  

Materials of the HI-TRAC transfer cask and HI-STORM overpack, as required, shall be Charpy V
notch tested in accordance with ASME Section IIA and/or ASME Section UIT, Subsection NF, 
Articles NF-2300, and NF-2430. The materials to be tested include the components identified in 
Table 3.1.18 and applicable weld materials. Table 3.1.18 provides the test temperatures and test 
acceptance criteria to be used when performing the material testing specified above.  

The concrete utilized in the construction of the HI-STORM overpack shall be mixed, poured, and 
tested as described in FSAR Appendix 1.D in accordance with written and approved procedures.  
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Testing shall verify the composition, compressive strength, and density meet design requirements.  

Concrete testing shall be performed for each lot of concrete. Concrete testing shall comply with ACI 
349, as described in Table I.D.2. Test specimens shall be in accordance with ASTM C39.  

Test results shall be documented and become part of the final quality documentation package.  

9.1.3 Leakage Tes_,a 

Leakage testing shall be performed in accordance with the requirements of ANSI N14.5 [9.1.5].  
Testing shall be performed in accordance with written and approved procedures.  

At completion of welding the MIPC shell to the baseplate, an MPC confinement boundary weld 
helium leakage test shall be performed using a helium mass spectrometer leak detector (MSLD). A 
temporary test closure lid is used in order to provide a sealed MPC. The confinement boundary 
welds shall have indicated helium leakage rates less than or equal to 5x10-6 atm cm 3/s (helium). If a 
leakage rate exceeding the acceptance criterion is detected, then the area of leakage shall be 
determined and the area repaired per ASME Code Section III, Subsection NB, Article NB-4450 
requirements. Re-testing shall be performed until the leakage rate acceptance criteria is met.  

If failure of the leakage rate retest occurs after initial repairs are completed, a nonconformance report 
shall be issued, and a root cause evaluation and appropriate corrective actions taken before further 
repairs and retest are performed.  

Leakage testing of the field welded MPC lid-to-shell weld shall be performed following the 
successful completion of the MPC hydrostatic test performed per Section 9.1.2.2.2. Leakage testing 
of the vent and drain port cover plate welds shall be performed after welding of the cover plates and 
subsequent NDE. The description and procedures for these field leakage tests are provided in FSAR 
Section 8.1, and the acceptance criteria are defined in the Technical Specifications in Appendix A to 
CoC 72-1014.  

Leak testing results for the MPC shall be documented and shall become part of the quality record 
documentation package.  

9.1.4 Component Tests 

9.1.4.1 Valves, Rup)tre Discs, and Fluid Transport Devices 

There are no fluid transport devices or rupture discs associated with the HI-STORM 100 System.  
The only valve-like components in the HI-STORM 100 System are the specially designed caps 
installed in the MPC lid for the drain and vent ports. These caps are recessed inside the MPC lid and 
covered by the fully-welded vent and drain port cover plates. No credit is taken for the caps' ability 
to confine helium or radioactivity. After completion of drying and backfill operations, the drain and 
vent port cover plates are welded in place on the MPC lid and are leak tested to verify the MPC 
confinement boundary.  
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There is a pressure relief valve installed in the upper ledge surface of the HI-TRAC transfer cask 
water jacket. This pressure relief valve is provided for venting of the neutron shield jacket fluid 
under hypothetical fire accident conditions in which the design pressure of the water jacket may be 
exceeded. The pressure relief valve shall relieve at 60 psig.  

9.1.4.2 Seals and Gaskets 

There are no confinement seals or gaskets included in the rI-STORM 100 System.  

9.1.5 Shielding Integrity 

The HI-STORM 100 overpack and MPC have two designed shields for neutron and gamma ray 
attenuation. The HI-STORM overpack concrete provides both neutron and gamma shielding.  
Additional neutron shielding is provided by the encased B oral neutron absorber attached to the fuel 
basket cell surfaces inside the MPCs. The overpack's inner and outer steel shells, and the steel shield 
shell, provide radial gamma shielding. Concrete and steel plates provide axial neutron and gamma 
shielding. A concrete ring attached to the top of the overpack lid provides additional gamma and 
neutron shielding in the axial direction. Steel gamma shield cross plates, installed in the overpack air 
inlet and outlet vents, provide additional shielding for radiation through the vent openings.  

The HI-TRAC transfer cask uses three different materials for primary shielding. The HI-TRAC's 
radial lead shield, and the top, in-pool, and transfer lids (which contain steel and lead) provide 
gamma shielding. The water jacket provides radial neutron shielding. Additionally, the top lid and 
transfer lid use Holtite-A to provide axial neutron shielding. Testing requirements for the shielding 
items are described below.  

9.1.5.1 Fabrication Testing and Control 

Holtite-A: 

Neutron shield properties of Holtite-A are provided in Chapter 1, Section 1.2.1.3.2. Each 
manufactured lot (mixed-bateh) of neutron shield material shall be tested to verify the material 
composition (aluminum and hydrogen), boron concentration and neutron shield density (or specific 
gravity) meet the requirements specified in Chapter 1 and the B ill-of-Material. A manufactured lot is 
defined as the total amount of material used to make any number of mixed batches comprised of 
constituent ingredients from the same lot/batch identification numbers supplied by the constituent 
manufacturer. Testing shall be performed in accordance with written and approved procedures 
and/or standards. Material composition, boron concentration and density (or specific gravity) data 
for each manufactured lot of neutron shield material shall become part of the quality documentation 
package.  

The installation of the neutron shielding material shall be performed in accordance with written and 
qualified procedures. The procedures shall ensure that mix ratios and mixing methods are controlled 
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in order to achieve proper material composition, boron concentration and distribution, and that pours 
are controlled in order to prevent gaps from occurring in the material. Samples of each manufactured j 
lot of neutron shield material, shall be maintained by Holtec International as part of the quality record 
documentation package.  

Concrete: 

The dimensions of the HI-STORM overpack steel shells and the density of the concrete shall be 
verified to be in accordance with FSAR Appendix 1.D and the Design Drawings prior to concrete 
installation. The dimensional inspection and density measurements shall be documented. Also, see 
Subsection 9.1.2.3 for concrete material testing requirements.  

Lead: 

The installation of the lead in the HI-TRAC transfer cask shall be performed using written and 
qualified procedures in order to ensure voids are minimized. Stand pipes or similar devices (as 
applicable) shall be placed on the upper portion of the cask to ensure the presence of an excess head 
of liquid lead. Vent risers shall be provided to allow for the air to escape. The HI-TRAC cask 
components shall be uniformly preheated prior to a lead pour. The temperature of the lead shall be 
verified to be in the correct temperature range and the lead shall be poured or pumped into place in 
the annulus (as applicable). The lead pour shall be followed by a controlled cooldown to minimize 
the gap between the lead and steel shells. The lead shall be cooled from the bottom up and additional 
molten lead shall be added to the standpipes as necessary to account for lead shrinkage. Each lot of 
lead shall be tested for chemical composition.  

As an alternative to pouring molten lead, the HI-TRAC lead shielding may be installed as pre-cast 
sections. If pre-cast sections are used, the design of the sections and the installations instructions 
shall minimize the gaps between adjacent lead sections and between the lead and the transfer cask 
walls to the extent practicable.  

Steel: 

Steel plates utilized in the construction of the HI-STORM 100 System shall be dimensionally 
inspected to assure compliance with the requirements specified on the Design Drawings.  

General Requirements for Shield Materials: 

1. Test results shall be documented and become part of the quality documentation 
package.  

2. Dimensional inspections of the cavities containing the shielding materials shall 
assure that the design required amount of shielding material is being incorporated 
into the fabricated item.  

Shielding effectiveness tests, shall be performed during fabrication and again after initial loading 
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operations in accordance with Section 9.1.5.2 below and the operating procedures in Chapter 8.  

9.1.5.2 Shielding Effectiveness Tests 

The effectiveness of the lead pours in the HI-TRAC transfer cask body, pool lid, and transfer lid 
doors shall be verified during fabrication by performing gamma scanning on all accessible surfaces 
of the cask in the lead pour region. The gamma scanning shall may be performed prior to, or after 
installation of the water jacket. The purpose of the gamma scanning test is to demonstrate that the 
gamma shielding of the transfer cask body, pool lid, and transfer lid doors is at least as effective as 
that of a lead and steel test block. For the test block, the steel thickness shall be equivalent to the 
minimum design thickness of steel in the transfer cask component and the lead thickness shall be 5 
percent lower than the minimum design thickness of lead in the transfer cask component (see the 
Design Drawings for the design values). Data shall be recorded on a 6-inch by 6-inch (nominal) grid 
pattern over the surfaces to be scanned. Should the measured gamma dose rates exceed those 
established with the test block, the shielding of that transfer cask component shall be deemed 
unacceptable. Corrective actions shall be taken as appropriate and the testing re-performed until 
successful results are achieved. Gamma scanning shall be performed in accordance with written and 
approved procedures. Dose rate measurements shall be documented and shall become part of the 
quality documentation package.  

Following the first fuel loading of each HI-STORM 100 System (HI-TRAC transfer cask and HI
STORM storage overpack), a shielding effectiveness test shall be performed at the loading facility 
site to verify the effectiveness of the radiation shield. This test shall be performed after the HI
STORM overpack and HI-TRAC transfer cask have been loaded with an MPC containing spent fuel 
assemblies and the MPC has been drained, moisture removed, vaeti-m-dI4ed, and backfilled with 
helium.  

Operational neutron and gamma shielding effectiveness tests shall be performed after fuel loading 
using written and approved procedures. Calibrated neutron and gamma dose rate meters shall be used 
to measure the actual neutron and gamma dose rates at the surface of the HI-STORM overpack and 
HI-TRAC. Measurements shall be taken at the locations specified in the Technical Specifications in 
Appendix A to CoC 72-1014 and, if necessary, average dose rates computed for comparison against 
the prescribed limits. The results of the dose rate measurements shall be compared to the limits 
specified in the Technical Specifications. The test is considered acceptable if the dose rate readings 
are less than or equal to limits in the Technical Specifications. If dose rates are higher than the 
limits, the Required Actions provided in the Technical Specifications shall be completed. Dose rate 
measurements shall be documented and shall become part of the quality documentation package.  

9.1.5.3 Neutron Absorber Tests 

Each plate of Boral shall be visually inspected by the manufacturer for damage (e.g., scratches, 
cracks, burrs, and peeled cladding) and foreign material embedded in the surfaces. In addition, the 
MPC fabricator shall visually inspect the Boral plates on a lot sampling basis. The sample size shall 
be determined in accordance with MIL-STD-1O5D or equivalent. The selected Boral plates shall be 
inspected for damage such as inclusions, cracks, voids, delamination, and surface finish.  
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After manufacturing, a statistical sample of each lot of Boral shall be tested using wet chemistry 
and/or neutron attenuation techniques to verify a minimum 'oB content (areal density) at the ends of 
the panel. The minimum 10 B loading of the Boral panels for each MPC model is provided in Table 
2.1.15. Any panel in which 10B loading is less than the minimum allowed shall be rejected. Testing 
shall be performed using written and approved procedures. Results shall be documented and become 
part of the cask quality reco:rds documentation package.  

Installation of Boral panels into the fuel basket shall be performed in accordance with written and 
approved instructions. Travelers and quality control procedures shall be in place to assure each 
required cell wall of the MPC basket contains a Boral panel in accordance with Design Drawings in 
Chapter 1. These quality control processes, in conjunction with Boral manufacturing testing, provide 
the necessary assurances that the Boral will perform its intended function. No additional testing or 
in-service monitoring of the Boral will be required.  

9.1.6 Thermal Acceptance Tests 

The thermal performance of the HI-STORM 100 System, including the MPCs and HI-TRAC transfer 
casks, is demonstrated through analysis in Chapter 4 of the FSAR. Dimensional inspections to verify 
the item has been fabricated to the dimensions provided in the Design Drawings shall be performed 
prior to system loading. Following the loading and placement on the storage pad of the first HI
STORM System placed in service, the operability of the natural convective cooling of the HI
STORM 100 System shall be verified by the performance of an air temperature rise test. A 
description of the test is described in FSAR Chapter 8.  

In addition, the Technical Specifications require periodic surveillance of the overpack air inlet and 
outlet vents or, optionally, implementation of an overpack air temperature monitoring program to 
provide continued assurance of the operability of the HI-STORM 100 heat removal system.  

9.1.7 Cask Identification 

Each MPC, HI-STORM overpack, and HI-TRAC transfer cask shall be marked with a model 
number, identification number (to provide traceability back to documentation), and the empty weight 
of the item in accordance with the marking requirements specified in the Design Drawings in 
Chapter 1.  
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Table 9. 1.1 

MPG INSPECTION AND TEST ACCEPTANCE CRITERIA

Function Fabrication Pre-operation Maintenance and Operations 

Visual Inspection and a) Examination of MPC components per ASME a) The MPC shall be visually a) None.  
Nondestructive Code Section III, Subsections NB and NG, as inspected prior to 
Examination (NDE) defined on design drawings, per NB-5300 and placement in service at the 

NG-5300, as applicable, licensee's facility.  

b) A dimensional inspection of the internal basket b) MPC protection at the 
assembly and canister shall be performed to licensee's facility shall be 
verify compliance with design requirements. verified.  

c) A dimensional inspection of the MPC lid and 
MPC closure ring shall be performed prior to c) MPC cleanliness and 
inserting into the canister shell to verify exclusion of foreign 
compliance with design requirements. material shall be verified 

prior to placing in the 
d) NDE of weldments are defined on the design spent fuel pool.  

drawings using standard American Welding 
Society NDE symbols and/or notations.  

e) Cleanliness of the MPC shall be verified upon 
completion of fabrication.  

f) The packaging of the MPC at the completion of 
fabrication shall be verified prior to shipment.
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Table 9.1.1 (continued) 

MPC INSPECTION AND TEST ACCEPTANCE CRITERIA 

Function Fabrication Pre-operation Maintenance and Operations 

Structural a) Assembly and welding of MPC components a) None. a) An ultrasonic (UT) examination or 
shall be performed per ASME Code Section IX multi-layer liquid penetrant (PT) 
and II1, Subsections NB and NG, as applicable. examination of the MPC lid-to-shell 

weld shall be performed per ASME 
b) Materials analysis (steel, Boral, etc.), shall be Section V, Article 5 (or ASME 

performed and records shall he kept in a manner Section V, Article 2). Acceptance 
commensurate with ':important to safety" criteria for the examination are 
classifications. defined in Subsection 9.1.1.1 and in 

the Design Drawings.  

b) ASME Code NB-6000 hydrostatic 
test shall be performed after MPC 
closure welding. Acceptance criteria 
are defined in Subsection 9.1.2.2.2.  

Leak Tests a) Helium leak rate testing shall be performed on a) None. a) Helium leak rate testing shall be 
all MPC pressure boundary shop welds. performed on MPC lid-to-shell, and 

vent and drain ports-to-MPC lid field 
welds after closure welding.  
Acceptance criteria are defined in 
ubs-eetion 8.1!..2Appendix A to the 

CoC. I



Table 9.1.1 (continued) 

MPC INSPECTION AND TEST ACCEPTANCE CRITERIA

Function Fabrication Pre-operation Maintenance and Operations 

Criticality Safety a) The boron content shall be verified at the time a) None. a) None.  
of neutron absorber material manufacture.  

b) The installation of Boral panels into MPC 
basket plates shall be verified by inspection.  

Shielding Integrity a) Material compliance shall be verified through a) None. a) None.  
CMTRs.  

b) Dimensional verification of MPC lid thickness 
shall be performed.  

Thermal Acceptance a) None. a) None. a) None.  

Fit-Up Tests a) Fit-up of the following components is to be a) Fit-up of the following a) None.  
tested during fabrication, components shall be 

verified during pre
MPC lid operation.  
vent/drain port cover plates 
MPC closure ring MPC lid 

MPC closure 
b) A gauge test of all basket fuel compartments. ring 

vent/drain cover 
plates 

Canister Identification a) Verification of identification marking applied at a) Identification marking a) None.  
Inspections completion of fabrication, shall be checked for 

legibility during pre
operation.
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Table 9. 1.2 
HI-STORM 100 STORAGE OVERPACK INSPECTION AND TEST ACCEPTANCE CRITERIA

Function Fabrication Pre-operation Maintenance and Operations

Visual Inspection 
Nondestructive 
Examination (NDE)

and Structural Steel Components: 

a) All ASME and AWS welds shall be visually 
examined per ASME Section V, Article 9 with 
acceptance criteria per ASME Section III, 
Subsection NF, NF-5360.  

0) All welds requiring FT examination as shown 
on the Design Drawings shall be PT examined 
per ASME Section V, Article 6 with acceptance 
criteria per ASME Section III, Subsection NF, 
NF-5350.  

c) All welds requiring MT examination as shown 
on the Design Drawings shall be MT examined 
per ASME Section V, Article 7 with acceptance 
criteria per ASME Section III, Subsection NF, 
NF-5340.  

d) NDE of weldments shall be defined on design 
drawings using standard AWS NDE symbols 
and/or notations.  

Concrete Components: 

The following processes related to concrete components 
shall be implemented per ACI 349 as clarified in FSAR 
Appendix I.D. Concrete testing shall be in accordance 
with Table 1.D.2. Activities shall be conducted in 
accordance with written and approved procedures.  

a) Assembly and examination.  

b) Materials verification.  

c) Mixing, pouring, and testing.

a) The overpack shall be 
visually inspected prior to 
placement in service.

Fit-up with mating 
components (e.g., lid) shall 
bep n.rffnrn-,ari rapj-i 

whenever practical or using 
templates or other means.

c) Overpack protection at the 
licensee's facility shall be 
verified.  

d) Exclusion of foreign 
material shall be verified 
prior to placing the 
overpack in service at the 
licensee's facility.

a) 

b)

Indications identified during visual 
inspection shall be corrected, 
reconciled, or otherwise 
dispositioned.  

Exposed surfaces shall be monitored 
I t'- •utnlin•.A l C werIA 1 a r a I I d '. Iu 

repair/recoat as necessary.

I _____________________
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Table 9.1.2 (continued)

HI-STORM 100 STORAGE OVERPACK INSPECTION AND TEST ACCEPTANCE CRITERIA 

Function Fabrication Pre-operation Maintenance and Operations 

Visual Inspection and General: 

Nondestructive a) Cleanliness of the overpack shall be verified 

Examination (NDE) upon completion of fabrication.  

(continued) b) Packaging of the overpack at the completion of 
shop fabrication shall be verified prior to 
shipment.  

Structural a) No structural or pressure tests are required for a) No structural or pressure a) No structural or pressure tests are 
the overpack during fabrication, tests are required for the required for the overpack during 

overpack during pre- operation.  
b) Concrete compressive strength tests shall be operation.  

performed per ASTM C39.  

Leak Tests a) None. a) None. a) None.  

Criticality Safety a) No neutron absorber tests of the overpack are a) None. a) None.  
required for criticality safety during fabrication.  

Shielding Integrity a) Concrete density shall be verified per ACI-349 a) None a) A shielding effectiveness shall be 
as clarified by FSAR Appendix L.D, at time of performed after the initial fuel 
placement. loading in accordance with the 

Technical Specifications. Repeat 
b) Shell thicknesses and dimensions between inner shielding effectiveness test every five 

and outer shells shall be verified as conforming years as part of the Maintenance 
to design drawings prior to concrete placement. Program described in FSAR Section 

9.2.  
c) Verification of material composition shall be 

performed.
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Table 9.1.2 (continued) 

HI-STORM 100 STORAGE OVERPACK INSPECTION AND TEST ACCEPTANCE CRITERIA 

Function Fabrication Pre-operation Maintenance and Operations 

Thermal Acceptance a) Inner shell I.D. and vent size, configuration and a) No pre-operational testing a) Air temperature rise test(s) shall be 
placement shall be verified, related to the thermal performed after initial loading of the 

characteristics of the first HI-STORM 100 System in 
overpack is required. accordance with the operating 

procedures in Chapter 8.  

b) Periodic surveillance shall be 
performed by either (1) or (2) below, 
at the licensee's discretion in 
accordance with the Technical 
Specifications: 

(1) Inspection of overpack 
inlet and outlet air vent 
openings for debris and 
other obstructions.  

(2) Temperature monitoring.  

Cask Identification a) Verification that the overpack identification a) The overpack identification a) The overpack identification plate 
plate contains the required information and has plate shall be checked prior shall be periodically inspected per 
been attached shall be performed upon to loading., licensee procedures and repaired or 
completion of assembly. replaced if damaged.  

Fit-up Tests a) Lid fit-up with the overpack shall be verified a) None. a) None.  
following fabrication.
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Table 9.1.3 

100 TON HI-TRAC AND 125-TON HI-TRAC TRANSFER CASK INSPECTION AND TEST ACCEPTANCE CRITERIA 

Function Fabrication Pre-operation Maintenance and Operations 

Visual Inspection and a) All ASME and AWS welds shall be visually a) The transfer cask shall be a) Annual visual inspections of the 
Nondestructive examined per ASME Section V, Article 9 with visually inspected prior to transfer cask shall be performed to 
Examination (NDE) acceptance criteria per ASME Section III, placement in service, assure continued compliance with 

Subsection NF, NF-5360. Design Drawing requirements. (See 
footnote for Table 9.2.1).  

b) All welds requiring PT examination as shown b) Transfer cask protection at 

on the Design Drawings shall be PT examined the licensee's facility shall 

per ASME Section V, Article 6 with acceptance be verified.  

criteria per ASME Section III, Subsection NF, 
NF-5350. c) Transfer cask cleanliness 

and exclusion of foreign 
c) All welds requiring MT examination as shown material shall be verified 

on the Design Drawings shall be MT examined prior to use.  
per ASME Section V, Article 7 with 
acceptance criteria per ASME Section III, 
Subsection NF, NF-5340.  

d) NDE of weldments shall be defined on design 
drawings using standard AWS NDE symbols 
and/or notations 

e) Cleanliness of the transfer cask shall be verified 
upon completion of fabrication.  

f) Packaging of the transfer cask at the completion 
of fabrication shall be verified prior to 
shipment.
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Table 9.1.3 (continued)

100-TON HI-TRAC AND 125-TON HI-TRAC TRANSFER CASK INSPECTION AND TEST ACCEPTANCE CRITERIA 

Function Fabrication Pre-operation Maintenance and Operations 

Structural a) Verification of structural materials shall be a) None. a) Annual load testing of the lifting 
performed through receipt inspection and trunnions shall be performed per 
review of certified material test reports ANSI N14.6. (See footnote to Table 
(CMTRs) obtained in accordance with the 9.2.1).  
item's quality category.  

a) A load test of the lifting trunnions shall be b) The set pressure of the relief valve on 

performed during fabrication per ANSI N 14.6. the neutron shield water jacket shall 
be verified by calibration annually.  b) A pressure test of the neutron shield water (See footnote to Table 9.2.1) 

jacket shall be performed during fabrication.  

Leak Tests a) None. a) None. a) None.  

Criticality Safety a) None. a) None. a) None.  

Shielding Integrity a) Material verifications (lead, Holtite-A, shell a) None a) A shielding effectiveness shall be 
plates, etc.) shall be performed in accordance performed after the initial fuiel 
with the item's quality category. The required loading in accordance with the 
material certifications shall be obtained. Technical Specifications.  

b) The placement of lead shall be controlled b) Neutron shield water jacket water 
through written special process procedures. level shall be verified prior to use.  

c) A gamma scan test shall be performed on the 
cask body, pool lid, and transfer lid doors to 
verify lead continuity after pouring. The test 
shall be performed using a 6 in. by 6 inch 
(nominal) test grid before the water jacket is 
installed.
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Table 9.1.3 (continued) 

100-TON HI-TRAC AND 125-TON HI-TRAC TRANSFER CASK INSPECTION AND TEST ACCEPTANCE CRITERIA 

Function Fabrication Pre-operation Maintenance and Operations 

Thermal Acceptance a) The thermal properties of the transfer cask are a) None. a) None 
established by calculation and inspection, and 
are not tested during fabrication.  

Cask Identification a) Verification that the transfer cask identification a) The transfer cask a) The transfer cask identification plate 
plate contains the required information and has identification plate shall be shall be periodically inspected per 
been attached shall be performed upon checked prior to loading., licensee procedures and repaired or 
completion of assembly, replaced if damaged.  

Fit-up Tests a) Fit-up tests of the transfer cask components a) Fit-up test of the transfer a) Fit-up of the top, in-pool, and 
(top, in-pool, and transfer lids) shall be cask lifting trunnions with transfer lids shall be verified prior 
performed during fabrication, the transfer cask lifting to uise.  

yoke shall be performed.  

b) Fit-up test of the transfer 
cask pocket trunnions with 
the horizontal transfer skid 
shall be performed.
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Table 9.1.4 

HI-STORM 100 NDE REQUIREMENTS 

MPC 

Acceptance 
Criteria 

Weld Location NDE Requirement Applicable Code (Applicable Code) 

Shell longitudinal seam RT ASME Section V, Article 2 (RT) RT: ASME Section III, Subsection NB, 
Article NB-5320 

PT (surface) ASME Section V, Article 6 (PT) PT: ASME Section III, Subsection NB, 
Article NB-5350 

Shell circumferential seam RT ASME Section V, Article 2 (RT) RT: ASME Section III, Subsection NB, 
Article NB-5320 

PT (surface) ASME Section V, Article 6 (PT) PT: ASME Section III, Subsection NB, 
Article NB-5350 

Baseplate-to-shell RT ASME Section V, Article 2 (RT) RT: ASME Section III, Subsection NB, 
or UT ASME Section V, Article 5 (UT) Article NB-5320 

UT: ASME Section III, Subsection NB, 
Article NB-5330 

PT (surface) ASME Section V, Article 6 (PT) PT: ASME Section III, Subsection NB, 
Article NB-5350



Table 9.1.4 (continued) 

HI-STORM 100 NDE REQUIREMENTS 

MPC 

Acceptance 
Criteria 

Weld Location NDE Requirement Applicable Code (Applicable Code) 

Lid-to-shell PT (root and final pass) ASME Section V, Article 6 (PT) PT: ASME Section III, Subsection NB, 
and multi-layer PT (if UT is not Article NB-5350 
performed).  

PT (surface following hydrostatic 
test) 

ASME Section V, Article 5 (UT) UT: ASME Section III, Subsection NB, 
UT (if multi-layer PT is not Article NB-5332 
performed) 

Closure ring-to-shell PT (roet-and-final pass) ASME Section V, Article 6 (PT) PT: ASME Section III, Subsection NB, 
Article NB-5350 

Closure ring-to-lid PT (root-and-final pass) ASME Section V, Article 6 (PT) PT: ASME Section III, Subsection NB, 
Article NB-5350 

Closure ring radial welds PT (reot-and-final pass) ASME Section V, Article 6 (PT) PT: ASME Section III, Subsection NB, 
Article NB-5350 

Port cover plates-to-lid PT (root and final pass) ASME Section V, Article 6 (PT) PT: ASME Section III, Subsection NB, 
Article NB-5350 

Lift lug, lift lug baseplate, and fuel PT (surface) ASME Section V, Article 6 (PT) PT: ASME Section III, Subsection NG, 
spacers Article NG-5350
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Table 9.1.4 (continued) 

HI-STORM 100 NDE REQUIREMENTS 

HI-STORM OVERPACK 

Acceptance Criteria 
Weld Location NDE Requirement Applicable Code (Applicable Code) 

Inner shell circumferential and PT (surface) or MT ASME Section V, Article 6 (PT) PT: ASME Section III, Subsection NF, 
longitudinal welds Article NF-5350 

ASME1 S•etinn V, Artivlp 7 (MT) I MT: ASME Section IH!, Subsection NF. I 

I I Article NF-5340 

HI-TRAC TRANSFER CASK 

Acceptance Criteria 
Weld Location NDE Requirement Applicable Code (Applicable Code) 

HI-TRAC Body: Radial channel-to- PT (surface) or MT ASME Section V, Article 6 (PT) PT: ASME Section III, Subsection NF, 
outer shell Article NF-5350 

ASME Section V, Article 7 (MT) MT: ASME Section III, Subsection NF, Article NF-5340 

HI-TRAC Body: Water jacket end PT (surface) or MT ASME Section V, Article 6 (PT) PT: ASME Section III, Subsection NF, 
plate-to-radial channel or enclosure Article NF-5350 
shell panel ASME Section V, Article 7 (MT) MT: ASME Section III, Subsection NF, 

Article NF-5340 

Pool Lid: Pool lid top plate-to-pool 
lid outer ring [125-Ton HI-TRAC PT (surface) or MT ASME Section V, Article 6 (PT) PT: ASME Section IlI, Subsection NF, 
only] Article NF-5350 

ASME Section V, Article 7 (MT) MT: ASME Section III, Subsection NF, 
Article NF-5340 

Pool Lid: Pool lid bottom plate-to
pool lid outer ring [125-Ton HI- PT (surface) or MT ASME Section V, Article 6 (PT) PT: ASME Section III, Subsection NF, 
TRAC only] Article NF-5350 

ASME Section V, Article 7 (MT) MT: ASME Section 111, Subsection NF, 
Article NF-5340
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Table 9.1.4 (continued) 

HI-STORM 100 NDE REQUIREMENTS 

HI-TRAC TRANSFER CASK 

Acceptance 
Criteria 

Weld Location NDE Requirement Applicable Code (Applicable Code) 

HI-TRAC Body: Water jacket end PT (surface) or MT ASME Section V, Article 6 (PT) PT: ASME Section III, Subsection NF, 
plate-to-outer shell Article NF-5350 

ASME Section V, Article 7 (MT) MT: ASME Section III, Subsection NF, 
Article NF-5340 

HI-TRAC Body: Outer shell-to-outer 
shell longitudinal and circumferential PT (surface) or MT ASME Section V, Article 6 (PT) PT: ASME Section III, Subsection NF, 
welds Article NF-5350 

ASME Section V, Article 7 (MT) MT: ASME Section III, Subsection NF, 
Article NF-5340 

HI-TRAC Body: Radial channel -to- PT (surface) or MT ASME Section V, Article 6 (PT) PT: ASME Section II1, Subsection NF, 
enclosure shell panelArilNF50 Article NF-5350 

ASME Section V, Article 7 (MT) MT: ASME Section 11I, Subsection NF, 
Article NF-5340 

HI-TRAC Body: Jacket drain pipe PT (surface) or MT ASME Section V, Article 6 (PT) PT: ASME Section III, Subsection NF, 
Article NF-5350 

ASME Section V, Article 7 (MT) MT: ASME Section III, Subsection NF, 
Article NF-5340 

HI-TRAC Body: Outer shell-to- PT (surface) or MT ASME Section V, Article 6 (PT) PT: ASME Section I1l, Subsection NF, 
bottom flange Article NF-5350 

ASME Section V, Article 7 (MT) MT: ASME Section III, Subsection NF, Article NF-5340
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Table 9.1.4 (continued) 

HI-STORM 100 NDE REQUIREMENTS

HI-TRAC TRANSFER CASK

Acceptance 
Criteria 

Weld Location NDE Requirement Applicable Code (Applicable Code) 

HI-TRAC Body: Outer shell-to-top PT (surface) or MT ASME Section V, Article 6 (PT) PT: ASME Section III, Subsection NF, 
flange Article NF-5350 

ASME Section V, Article 7 (MT) MT: ASME Section III, Subsection NF, Article NF-5340 

HI-TRAC Body: Lifting trunnion PT (surface) or MT ASME Section V, Article 6 (PT) PT: ASME Section III, Subsection NF, 
block-to-top flange (Y" groove) Article NF-5350 

ASME Section V, Article 7 (MT) MT: ASME Section 111, Subsection NF, 
Article NF-5340 

HI-TRAC Body: Lifting trunnion PT (surface) or MT ASME Section V, Article 6 (PT) PT: ASME Section III, Subsection NF, 
block-to-outer and inner shells Article NF-5350 

ASME Section V, Article 7 (MT) MT: ASME Section III, Subsection NF, Article NF-5340 

HI-TRAC Body: Pocket trunnion-to- PT (surface) or MT ASME Section V, Article 6 (PT) PT: ASME Section III, Subsection NF, 
outer shell Article NF-5350 

ASME Section V, Article 7 (MT) MT: ASME Section 11, Subsection NF, Article NF-5340 

HI-TRAC Body: Top lid welds PT (surface) or MT ASME Section V, Article 6 (PT) PT: ASME Section III, Subsection NF, 
except as noted on applicable Article NF-5350 
drawings ASME Section V, Article 7 (MT) MT: ASME Section 111, Subsection NF, 

Article NF-5340 

HI-TRAC Body: Pocket trunnion-to- PT (surface) or MT ASME Section V, Article 6 (PT) PT: ASME Section III, Subsection NF, 
enclosure shell panel and radial Article NF-5350 
channel ASME Section V, Article 7 (MT) MT: ASME Section III, Subsection NF, I _Article NF-5340
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Table 9.1.4 (continued) 

HI-STORM 100 NDE REQUIREMENTS 

HI-TRAC TRANSFER CASK

Acceptance 
Criteria 

Weld Location NDE Requirement Applicable Code (Applicable Code) 

HI-TRAC Body: Lower water jacket PT (surface) or MT ASME Section V, Article 6 (PT) PT: ASME Section III, Subsection NF, 
welds Article NF-5350 

ASME Section V, Article 7 (MT) MT: ASME Section III, Subsection NF, 
Article NF-5340 

Transfer Lid: Lid intermediate plate PT (surface) or MT ASME Section V, Article 6 (PT) PT: ASME Section II, Subsection NF, 
and lead cover plate-to-lid top plate Article NF-5350 
& lid bottom plate ASME Section V, Article 7 (MT) MT: ASME Section IlI, Subsection NF, 

Article NF-5340 

Transfer Lid: Door top plate-to-door PT (surface) or MT ASME Section V, Article 6 (PT) PT: ASME Section III, Subsection NF, 
wheel housing Article NF-5350 

ASME Section V, Article 7 (MT) MT: ASME Section III, Subsection NF, 
Article NF-5340 

Transfer Lid: Door side plate-to-door PT (surface) or MT ASME Section V, Article 6 (PT) PT: ASME Section III, Subsection NF, 
wheel housing Article NF-5350 

ASME Section V, Article 7 (MT) MT: ASME Section 1II, Subsection NF, 
Article NF-5340 

Transfer Lid: Door side plate-to-door PT (surface) or MT ASME Section V, Article 6 (PT) PT: ASME Section III, Subsection NF, 
end plate Article NF-5350 

ASME Section V, Article 7 (MT) MT: ASME Section III, Subsection NF, 
Article NF-5340 

Transfer Lid: Lead cover plate-to- PT (surface) or MT ASME Section V, Article 6 (PT) PT: ASME Section III, Subsection NF, 
lead cover side plate Article NF-5350 

ASME Section V, Article 7 (MT) MT: ASME Section III, Subsection NF, 
Article NF-5340
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