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WHF-ESD14-DPC

3-7

This sequence represents a structural challenge to a DPC inside
a transportation cask resulting in an unfiltered radionuclide
release also important to criticality due to a cask tipover. In this
sequence the transportation cask fails, the canister fails, the
confinement boundary fails, and a moderator enters canister.

ESD14-DPC-TIP, CASK-DROP, CANISTER-FAIL,
CONFINEMENT, MODERATOR

0.00E+00

0.00E+00

0.00E+00

RR-UNFILTERED-ITC

WHF-ESD15-DPC

This sequence represents a structural challenge to a DPC inside
a transportation cask resulting in a direct exposure from
degradation of shielding due to a collision involving a side impact
to a TC. In this sequence the transportation cask remains intact,
and the shielding fails.

ESD15-PREP-SIMPACT, /CASK-IMPACT,
SHIELD-CASK-IMPACT

1.02E-08

6.39E-09

1.21E-08

DE-SHIELD-DEGRADE

WHF-ESD15-DPC

This sequence represents a structural challenge to a DPC inside
a transportation cask resulting in a direct exposure from loss of
shielding due to a collision involving a side impact to a TC. In
this sequence the transportation cask fails, and the canister
remains intact.

ESD15-PREP-SIMPACT, CASK-IMPACT,
/CANISTER-FAIL

0.00E+00

0.00E+00

0.00E+00

DE-SHIELD-LOSS

WHF-ESD15-DPC

2.4

This sequence represents a structural challenge to a DPC inside
a transportation cask resulting in a filtered radionuclide release
due to a collision involving a side impactto a TC. In this
sequence the transportation cask fails, the canister fails, the
confinement boundary remains intact, and a moderator is
excluded from entering canister.

ESD15-PREP-SIMPACT, CASK-IMPACT,
CANISTER-FAIL, /CONFINEMENT,
/MODERATOR

1.02E-08

6.39E-09

1.21E-08

RR-FILTERED

WHF-ESD15-DPC

2-5

This sequence represents a structural challenge to a DPC inside
a transportation cask resulting in a filtered radionuclide release
also important to criticality due to a collision involving a side
impactto a TC. In this sequence the transportation cask fails,
the canister fails, the confinement boundary remains intact, and
a moderator enters canister.

ESD15-PREP-SIMPACT, CASK-IMPACT,
CANISTER-FAIL, /CONFINEMENT, MODERATOR

1.07E-12

461E-13

2.07E-12

RR-FILTERED-ITC

WHF-ESD15-DPC

2-6

This sequence represents a structural challenge to a DPC inside
a transportation cask resulting in an unfiltered radionuclide
release due to a collision involving a side impactto a TC. In this
sequence the transportation cask fails, the canister fails, the
confinement boundary fails, and a moderator is excluded from
entering canister.

ESD15-PREP-SIMPACT, CASK-IMPACT,
CANISTER-FAIL, CONFINEMENT, /MODERATOR

3.50E-10

1.03E-10

9.13E-10

RR-UNFILTERED

WHF-ESD15-DPC

2-7

This sequence represents a structural challenge to a DPC inside
a transportation cask resulting in an unfiltered radionuclide
release also important to criticality due to a collision involving a
side impactto a TC. In this sequence the transportation cask
fails, the canister fails, the confinement boundary fails, and a
moderator enters canister.

ESD15-PREP-SIMPACT, CASK-IMPACT,
CANISTER-FAIL, CONFINEMENT, MODERATOR

3.13E-14

0.00E+00

1.28E-13

RR-UNFILTERED-ITC

WHF-ESD15-DPC

3-2

This sequence represents a structural challenge to a DPC inside
a transportation cask resulting in a direct exposure from
degradation of shielding due to a drop of a heavy object onto the
cask. In this sequence the transportation cask remains intact,
and the shielding fails.

ESD15-PREP-DROPON, /CASK-DROP, SHIELD-
CASK-DROP

2.22E-07

2.20E-07

2.98E-08

DE-SHIELD-DEGRADE

WHF-ESD15-DPC

3-3

This sequence represents a structural challenge to a DPC inside
a transportation cask resulting in a direct exposure from loss of
shielding due to a drop of a heavy object onto the cask. In this
sequence the transportation cask fails, and the canister remains
intact.

ESD15-PREP-DROPON, CASK-DROP,
/CANISTER-FAIL

0.00E+00

0.00E+00

0.00E+00

DE-SHIELD-LOSS
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WHF-ESD15-DPC

34

This sequence represents a structural challenge to a DPC inside
a transportation cask resulting in a filtered radionuclide release
due to a drop of a heavy object onto the cask. In this sequence
the transportation cask fails, the canister fails, the confinement
boundary remains intact, and a moderator is excluded from
entering canister.

ESD15-PREP-DROPON, CASK-DROP,
CANISTER-FAIL, /CONFINEMENT,
/MODERATOR

2.22E-07

2.20E-07

2.98E-08

RR-FILTERED

WHF-ESD15-DPC

This sequence represents a structural challenge to a DPC inside
a transportation cask resulting in a filtered radionuclide release
also important to criticality due to a drop of a heavy object onto
the cask. In this sequence the transportation cask fails, the
canister fails, the confinement boundary remains intact, and a
moderator enters canister.

ESD15-PREP-DROPON, CASK-DROP,
CANISTER-FAIL, /CONFINEMENT, MODERATOR

2.34E-11

1.53E-11

2.74E-11

RR-FILTERED-ITC

WHF-ESD15-DPC

This sequence represents a structural challenge to a DPC inside
a transportation cask resulting in an unfiltered radionuclide
release due to a drop of a heavy object onto the cask. In this
sequence the transportation cask fails, the canister fails, the
confinement boundary fails, and a moderator is excluded from
entering canister.

ESD15-PREP-DROPON, CASK-DROP,
CANISTER-FAIL, CONFINEMENT, /MODERATOR

7.80E-09

3.58E-09

1.34E-08

RR-UNFILTERED

WHF-ESD15-DPC

37

This sequence represents a structural challenge to a DPC inside
a transportation cask resulting in an unfiltered radionuclide
release also important to criticality due to a drop of a heavy
object onto the cask. In this sequence the transportation cask
fails, the canister fails, the confinement boundary fails, and a
moderator enters canister.

ESD15-PREP-DROPON, CASK-DROP,
CANISTER-FAIL, CONFINEMENT, MODERATOR

8.27E-13

2.69E-13

241E-12

RR-UNFILTERED-ITC

WHF-ESD15-DPC

42

This sequence represents a structural challenge to a DPC inside
a transportation cask resulting in a direct exposure from
degradation of shielding due to a drop of the cask at the
operational height. In this sequence the transportation cask
remains intact, and the shielding fails.

ESD15-PREP-DROP, /CASK-DROP, SHIELD-
CASK-DROP

9.06E-08

7.85E-09

5.57E-07

DE-SHIELD-DEGRADE

WHF-ESD15-DPC

43

This sequence represents a structural challenge to a DPC inside
a transportation cask resulting in a direct exposure from loss of
shielding due to a drop of the cask at the operational height. In
this sequence the transportation cask fails, and the canister
remains intact.

ESD15-PREP-DROP, CASK-DROP, /CANISTER-
FAIL

0.00E+00

0.00E+00

0.00E+00

DE-SHIELD-LOSS

WHF-ESD15-DPC

This sequence represents a structural challenge to a DPC inside
a transportation cask resulting in a filtered radionuclide release
due to a drop of the cask at the operational height. In this
sequence the transportation cask fails, the canister fails, the
confinement boundary remains intact, and a moderator is
excluded from entering canister.

ESD15-PREP-DROP, CASK-DROP, CANISTER-
FAIL, /CONFINEMENT, /MODERATOR

9.06E-08

7.85E-09

5.57E-07

RR-FILTERED

WHF-ESD15-DPC

45

This sequence represents a structural challenge to a DPC inside
a transportation cask resulting in a filtered radionuclide release
also important to criticality due to a drop of the cask at the

operational height. In this sequence the transportation cask fails,

the canister fails, the confinement boundary remains intact, and
a moderator enters canister.

ESD15-PREP-DROP, CASK-DROP, CANISTER-
FAIL, /CONFINEMENT, MODERATOR

1.43E-11

5.38E-13

1.88E-10

RR-FILTERED-ITC

November 2008



‘Wet Handling Facility Reliability and
Event Sequence Categorization Analysis

050-PSA-WHO00-00200-000-00B

Table G-1.

Event Sequence Quantification
Summary (Continued)

Event Tree

Sequence

Text Description of Sequence

Logic

Mean

Median

Standard
Deviation

End State

WHF-ESD15-DPC

46

This sequence represents a structural challenge to a DPC inside
a transportation cask resulting in an unfiltered radionuclide
release due to a drop of the cask at the operational height. In
this sequence the transportation cask fails, the canister fails, the
confinement boundary fails, and a moderator is excluded from
entering canister.

ESD15-PREP-DROP, CASK-DROP, CANISTER-
FAIL, CONFINEMENT, /MODERATOR

3.38E-09

1.25E-10

2.97E-08

RR-UNFILTERED

WHF-ESD15-DPC

This sequence represents a structural challenge to a DPC inside
a transportation cask resulting in an unfiltered radionuclide
release also important to criticality due to a drop of the cask at
the operational height. In this sequence the transportation cask
fails, the canister fails, the confinement boundary fails, and a
moderator enters canister.

ESD15-PREP-DROP, CASK-DROP, CANISTER-
FAIL, CONFINEMENT, MODERATOR

4.60E-13

0.00E+00

9.27E-12

RR-UNFILTERED-ITC

WHF-ESD15-DPC

5-2

This sequence represents a structural challenge to a DPC inside
a transportation cask resulting in a direct exposure from
degradation of shielding due to a drop of the cask above the
operational height. In this sequence the transportation cask
remains intact, and the shielding fails.

ESD15-PREP-TWOBLOCK, /CASK-TWOBLOCK,
SHIELD-CASK-DROP

1.44E-09

5.02E-10

3.40E-09

DE-SHIELD-DEGRADE

WHF-ESD15-DPC

5-3

This sequence represents a structural challenge to a DPC inside
a transportation cask resulting in a direct exposure from loss of
shielding due to a drop of the cask above the operational height.
In this sequence the transportation cask fails, and the canister
remains intact.

ESD15-PREP-TWOBLOCK, CASK-TWOBLOCK,
/CANISTER-FAIL

0.00E+00

0.00E+00

0.00E+00

DE-SHIELD-LOSS

WHF-ESD15-DPC

5.4

This sequence represents a structural challenge to a DPC inside
a transportation cask resulting in a filtered radionuclide release
due to a drop of the cask above the operational height. In this
sequence the transportation cask fails, the canister fails, the
confinement boundary remains intact, and a moderator is
excluded from entering canister.

ESD15-PREP-TWOBLOCK, CASK-TWOBLOCK,
CANISTER-FAIL, /CONFINEMENT,
/MODERATOR

1.44E-09

5.02E-10

3.40E-09

RR-FILTERED

WHF-ESD15-DPC

This sequence represents a structural challenge to a DPC inside
a transportation cask resulting in a filtered radionuclide release
also important to criticality due to a drop of the cask above the
operational height. In this sequence the transportation cask fails,
the canister fails, the confinement boundary remains intact, and
a moderator enters canister.

ESD15-PREP-TWOBLOCK, CASK-TWOBLOCK,
CANISTER-FAIL, /CONFINEMENT, MODERATOR

1.69E-13

3.84E-14

9.77E-13

RR-FILTERED-ITC

WHF-ESD15-DPC

This sequence represents a structural challenge to a DPC inside
a transportation cask resulting in an unfiltered radionuclide
release due to a drop of the cask above the operational height.
In this sequence the transportation cask fails, the canister fails,
the confinement boundary fails, and a moderator is excluded
from entering canister.

ESD15-PREP-TWOBLOCK, CASK-TWOBLOCK,
CANISTER-FAIL, CONFINEMENT, /MODERATOR

5.04E-11

8.03E-12

2.12E-10

RR-UNFILTERED

WHF-ESD15-DPC

57

This sequence represents a structural challenge to a DPC inside
a transportation cask resulting in an unfiltered radionuclide
release also important to criticality due to a drop of the cask
above the operational height. In this sequence the transportation
cask fails, the canister fails, the confinement boundary fails, and
a moderator enters canister.

ESD15-PREP-TWOBLOCK, CASK-TWOBLOCK,
CANISTER-FAIL, CONFINEMENT, MODERATOR

3.81E-15

0.00E+00

3.87E-14

RR-UNFILTERED-ITC

WHF-ESD15-DPC

This sequence represents a structural challenge to a DPC inside
a transportation cask resulting in a direct exposure from
degradation of shielding due to a cask tipover. In this sequence
the transportation cask remains intact, and the shielding fails.

ESD15-PREP-TIP, /CASK-DROP, SHIELD-CASK-
DROP

3.30E-07

1.28E-07

6.95E-07

DE-SHIELD-DEGRADE
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WHF-ESD15-DPC

6-3

This sequence represents a structural challenge to a DPC inside
a transportation cask resulting in a direct exposure from loss of
shielding due to a cask tipover. In this sequence the
transportation cask fails, and the canister remains intact.

ESD15-PREP-TIP, CASK-DROP, /CANISTER-
FAIL

0.00E+00

0.00E+00

0.00E+00

DE-SHIELD-LOSS

WHF-ESD15-DPC

6-4

This sequence represents a structural challenge to a DPC inside
a transportation cask resulting in a filtered radionuclide release
due to a cask tipover. In this sequence the transportation cask
fails, the canister fails, the confinement boundary remains intact,
and a moderator is excluded from entering canister.

ESD15-PREP-TIP, CASK-DROP, CANISTER-
FAIL, /CONFINEMENT, /MODERATOR

3.30E-07

1.28E-07

6.95E-07

RR-FILTERED

WHF-ESD15-DPC

6-5

This sequence represents a structural challenge to a DPC inside
a transportation cask resulting in a filtered radionuclide release
also important to criticality due to a cask tipover. In this
sequence the transportation cask fails, the canister fails, the
confinement boundary remains intact, and a moderator enters
canister.

ESD15-PREP-TIP, CASK-DROP, CANISTER-
FAIL, /CONFINEMENT, MODERATOR

3.51E-11

9.14E-12

9.94E-11

RR-FILTERED-ITC

WHF-ESD15-DPC

6-6

This sequence represents a structural challenge to a DPC inside
a transportation cask resulting in an unfiltered radionuclide
release due to a cask tipover. In this sequence the
transportation cask fails, the canister fails, the confinement
boundary fails, and a moderator is excluded from entering
canister.

ESD15-PREP-TIP, CASK-DROP, CANISTER-
FAIL, CONFINEMENT, /MODERATOR

1.15E-08

2.08E-09

4.44E-08

RR-UNFILTERED

WHF-ESD15-DPC

This sequence represents a structural challenge to a DPC inside
a transportation cask resulting in an unfiltered radionuclide
release also important to criticality due to a cask tipover. In this
sequence the transportation cask fails, the canister fails, the
confinement boundary fails, and a moderator enters canister.

ESD15-PREP-TIP, CASK-DROP, CANISTER-
FAIL, CONFINEMENT, MODERATOR

1.16E-12

1.54E-13

5.82E-12

RR-UNFILTERED-ITC

WHF-ESD16-CSNF

2-1

This sequence represents a structural challenge to a CSNF
resulting in a filtered radionuclide release due to an impactto a
cask valve. In this sequence the confinement boundary remains
intact, and a moderator is excluded from entering canister.

ESD16-PREP-VALVEIMP, /HVAC-PREP,
/MODERATOR-SAMPLING

2.42E-09

2.40E-09

3.25E-10

RR-FILTERED

WHF-ESD16-CSNF

2-2

This sequence represents a structural challenge to a CSNF
resulting in a filtered radionuclide release also important to
criticality due to an impact to a cask valve. In this sequence the
confinement boundary remains intact, and a moderator enters
canister.

ESD16-PREP-VALVEIMP, /HVAC-PREP,
MODERATOR-SAMPLING

0.00E+00

0.00E+00

0.00E+00

RR-FILTERED-ITC

WHF-ESD16-CSNF

2-3

This sequence represents a structural challenge to a CSNF
resulting in an unfiltered radionuclide release due to an impact to
a cask valve. In this sequence the confinement boundary fails,
and a moderator is excluded from entering canister.

ESD16-PREP-VALVEIMP, HVAC-PREP,
/MODERATOR-SAMPLING

2.41E-12

1.26E-12

3.19E-12

RR-UNFILTERED

WHF-ESD16-CSNF

2.4

This sequence represents a structural challenge to a CSNF
resulting in an unfiltered radionuclide release also important to
criticality due to an impact to a cask valve. In this sequence the
confinement boundary fails, and a moderator enters canister.

ESD16-PREP-VALVEIMP, HVAC-PREP,
MODERATOR-SAMPLING

0.00E+00

0.00E+00

0.00E+00

RR-UNFILTERED-ITC

WHF-ESD16-CSNF

31

This sequence represents a structural challenge to a CSNF
resulting in a filtered radionuclide release due to a break of the
cask sample line. In this sequence the confinement boundary
remains intact, and a moderator is excluded from entering
canister.

ESD16-PREP-SAMPLE, /HVAC-PREP,
/MODERATOR-SAMPLING

7.49E-02

4.03E-02

2.29E-01

RR-FILTERED
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WHF-ESD16-CSNF

3-2

This sequence represents a structural challenge to a CSNF
resulting in a filtered radionuclide release also important to
criticality due to a break of the cask sample line. In this
sequence the confinement boundary remains intact, and a
moderator enters canister.

ESD16-PREP-SAMPLE, /HVAC-PREP,
MODERATOR-SAMPLING

0.00E+00

0.00E+00

0.00E+00

RR-FILTERED-ITC

WHF-ESD16-CSNF

This sequence represents a structural challenge to a CSNF
resulting in an unfiltered radionuclide release due to a break of
the cask sample line. In this sequence the confinement
boundary fails, and a moderator is excluded from entering
canister.

ESD16-PREP-SAMPLE, HVAC-PREP,
/MODERATOR-SAMPLING

7.05E-05

2.45E-05

2.70E-04

RR-UNFILTERED

WHF-ESD16-CSNF

This sequence represents a structural challenge to a CSNF
resulting in an unfiltered radionuclide release also important to
criticality due to a break of the cask sample line. In this
sequence the confinement boundary fails, and a moderator
enters canister.

ESD16-PREP-SAMPLE, HVAC-PREP,
MODERATOR-SAMPLING

0.00E+00

0.00E+00

0.00E+00

RR-UNFILTERED-ITC

WHF-ESD16-CSNF

4-1

This sequence represents a structural challenge to a CSNF
resulting in a filtered radionuclide release due to an overpressure
of the cask during cooling. In this sequence the confinement
boundary remains intact, and a moderator is excluded from
entering canister.

ESD16-PREP-OVERPRESSURE, /HVAC-PREP,

/MODERATOR-SAMPLING

2.94E-02

2.83E-03

1.92E-01

RR-FILTERED

WHF-ESD16-CSNF

42

This sequence represents a structural challenge to a CSNF
resulting in a filtered radionuclide release also important to
criticality due to an overpressure of the cask during cooling. In
this sequence the confinement boundary remains intact, and a
moderator enters canister.

ESD16-PREP-OVERPRESSURE, /HVAC-PREP,

MODERATOR-SAMPLING

0.00E+00

0.00E+00

0.00E+00

RR-FILTERED-ITC

WHF-ESD16-CSNF

43

This sequence represents a structural challenge to a CSNF
resulting in an unfiltered radionuclide release due to an
overpressure of the cask during cooling. In this sequence the
confinement boundary fails, and a moderator is excluded from
entering canister.

ESD16-PREP-OVERPRESSURE, HVAC-PREP,
/MODERATOR-SAMPLING

2.87E-05

1.69E-06

2.93E-04

RR-UNFILTERED

WHF-ESD16-CSNF

44

This sequence represents a structural challenge to a CSNF
resulting in an unfiltered radionuclide release also important to
criticality due to an overpressure of the cask during cooling. In
this sequence the confinement boundary fails, and a moderator
enters canister.

ESD16-PREP-OVERPRESSURE, HVAC-PREP,
MODERATOR-SAMPLING

0.00E+00

0.00E+00

0.00E+00

RR-UNFILTERED-ITC

WHF-ESD17-DPC

2-1

This sequence represents a structural challenge to a DPC
resulting in a filtered radionuclide release due to an impact to a
cask valve. In this sequence the confinement boundary remains
intact, and a moderator is excluded from entering canister.

ESD17-PREP-VALVEIMP, /HVAC-PREP,
/MODERATOR-SAMPLING

4.43E-10

4.41E-10

5.96E-11

RR-FILTERED

WHF-ESD17-DPC

2-2

This sequence represents a structural challenge to a DPC
resulting in a filtered radionuclide release also important to
criticality due to an impact to a cask valve. In this sequence the
confinement boundary remains intact, and a moderator enters
canister.

ESD17-PREP-VALVEIMP, /HVAC-PREP,
MODERATOR-SAMPLING

0.00E+00

0.00E+00

0.00E+00

RR-FILTERED-ITC

WHF-ESD17-DPC

This sequence represents a structural challenge to a DPC
resulting in an unfiltered radionuclide release due to an impact to
a cask valve. In this sequence the confinement boundary fails,
and a moderator is excluded from entering canister.

ESD17-PREP-VALVEIMP, HVAC-PREP,
/MODERATOR-SAMPLING

4.41E-13

2.69E-13

5.84E-13

RR-UNFILTERED

WHF-ESD17-DPC

2.4

This sequence represents a structural challenge to a DPC
resulting in an unfiltered radionuclide release also important to
criticality due to an impact to a cask valve. In this sequence the
confinement boundary fails, and a moderator enters canister.

ESD17-PREP-VALVEIMP, HVAC-PREP,
MODERATOR-SAMPLING

0.00E+00

0.00E+00

0.00E+00

RR-UNFILTERED-ITC
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This sequence represents a structural challenge to a DPC
resulting in a filtered radionuclide release due to a break of the
WHF-ESD17-DPC 31 cask sample line. In this sequence the confinement boundary
remains intact, and a moderator is excluded from entering
canister.

ESD17-PREP-SAMPLE, /HVAC-PREP,

/MODERATOR-SAMPLING 6.87E-03 3.70E-03 2.10E-02 RR-FILTERED

This sequence represents a structural challenge to a DPC
resulting in a filtered radionuclide release also important to
WHF-ESD17-DPC 32 criticality due to a break of the cask sample line. In this
sequence the confinement boundary remains intact, and a
moderator enters canister.

ESD17-PREP-SAMPLE, /HVAC-PREP,

MODERATOR-SAMPLING 0.00E+00 0.00E+00 0.00E+00 RR-FILTERED-ITC

This sequence represents a structural challenge to a DPC
resulting in an unfiltered radionuclide release due to a break of
WHF-ESD17-DPC 3-3 the cask sample line. In this sequence the confinement
boundary fails, and a moderator is excluded from entering
canister.

ESD17-PREP-SAMPLE, HVAC-PREP,

/MODERATOR-SAMPLING 6.46E-06 2.25E-06 248E-05 RR-UNFILTERED

This sequence represents a structural challenge to a DPC
resulting in an unfiltered radionuclide release also important to
WHF-ESD17-DPC 3-4 criticality due to a break of the cask sample line. In this
sequence the confinement boundary fails, and a moderator
enters canister.

ESD17-PREP-SAMPLE, HVAC-PREP,

MODERATOR-SAMPLING 0.00E+00 0.00E+00 0.00E+00 RR-UNFILTERED-ITC

This sequence represents a structural challenge to a DPC
resulting in a filtered radionuclide release due to an overpressure
WHF-ESD17-DPC 4-1 of the cask during cooling. In this sequence the confinement
boundary remains intact, and a moderator is excluded from
entering canister.

ESD17-PREP-OVERPRESSURE, /HVAC-PREP,

/MODERATOR-SAMPLING 2.70E-03 2.59E-04 1.76E-02 RR-FILTERED

This sequence represents a structural challenge to a DPC

resulting in a filtered radionuclide release also important to

WHF-ESD17-DPC 4-2 criticality due to an overpressure of the cask during cooling. In E SOl RREE S ERRRES SURE L anEE 0.00E+00 0.00E+00 0.00E+00 RR-FILTERED-ITC
N o MODERATOR-SAMPLING

this sequence the confinement boundary remains intact, and a

moderator enters canister.

This sequence represents a structural challenge to a DPC
resulting in an unfiltered radionuclide release due to an

WHF-ESD17-DPC 4-3 overpressure of the cask during cooling. In this sequence the /EMS(?SE:EFSROQ//_I\ESESEESURE HVAG-PRER, 2.63E-06 1.55E-07 2.68E-05 RR-UNFILTERED
confinement boundary fails, and a moderator is excluded from
entering canister.

This sequence represents a structural challenge to a DPC
resulting in an unfiltered radionuclide release also important to
WHF-ESD17-DPC 4-4 criticality due to an overpressure of the cask during cooling. In
this sequence the confinement boundary fails, and a moderator
enters canister.

ESD17-PREP-OVERPRESSURE, HVAC-PREP,

MODERATOR-SAMPLING 0.00E+00 0.00E+00 0.00E+00 RR-UNFILTERED-ITC

This sequence represents a structural challenge to a DPC
resulting in a filtered radionuclide release due to a drop of a
WHF-ESD18-DPC 2-1 heavy object onto the cask. In this sequence the confinement
boundary remains intact, and a moderator is excluded from
entering canister.

ESD18-DPC-DROPON, /HVAC-PREP,

/MODERATOR-SAMPLING 2.22E-02 2.20E-02 2.98E-03 RR-FILTERED

This sequence represents a structural challenge to a DPC
resulting in a filtered radionuclide release also important to
WHF-ESD18-DPC 2-2 criticality due to a drop of a heavy object onto the cask. In this
sequence the confinement boundary remains intact, and a
moderator enters canister.

ESD18-DPC-DROPON, HVAC-PREP,

MODERATOR-SAMPLING 0.00E+00 0.00E+00 0.00E+00 RR-FILTERED-ITC
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WHF-ESD18-DPC

2-3

This sequence represents a structural challenge to a DPC
resulting in an unfiltered radionuclide release due to a drop of a
heavy object onto the cask. In this sequence the confinement
boundary fails, and a moderator is excluded from entering
canister.

ESD18-DPC-DROPON, HVAC-PREP,
/MODERATOR-SAMPLING

2.20E-05

1.29E-05

2.92E-05

RR-UNFILTERED

WHF-ESD18-DPC

This sequence represents a structural challenge to a DPC
resulting in an unfiltered radionuclide release also important to
criticality due to a drop of a heavy object onto the cask. In this
sequence the confinement boundary fails, and a moderator
enters canister.

ESD18-DPC-DROPON, HVAC-PREP,
MODERATOR-SAMPLING

0.00E+00

0.00E+00

0.00E+00

RR-UNFILTERED-ITC

WHF-ESD19-DPC

This sequence represents a structural challenge to a DPC inside
a transportation cask resulting in an unfiltered gaseous
radionuclide release due to an impact to an STC. In this
sequence the transportation cask fails, and boron concentration
is maintained.

ESD19-POOL-IMPACT, CASK-IMPACT, /BORON

4.07E-08

2.56E-09

4.84E-09

RR-GAS-UNFILTERED

WHF-ESD19-DPC

02-3

This sequence represents a structural challenge to a DPC inside
a transportation cask resulting in an unfiltered gaseous
radionuclide release also important to criticality due to an impact
to an STC. In this sequence the transportation cask fails, and a
loss of boron concentration occurs.

ESD19-POOL-IMPACT, CASK-IMPACT, BORON

6.95E-16

0.00E+00

5.29E-15

RR-GAS-UNFILTERED-ITC

WHF-ESD19-DPC

03-2

This sequence represents a structural challenge to a DPC inside
a transportation cask resulting in a an unfiltered gaseous
radionuclide release due to a drop of a heavy object onto the
cask. In this sequence the transportation cask fails, and boron
concentration is maintained.

ESD19-POOL-DROPON, CASK-DROP, /BORON

0.00E+00

0.00E+00

0.00E+00

RR-GAS-UNFILTERED

WHF-ESD19-DPC

03-3

This sequence represents a structural challenge to a DPC inside
a transportation cask resulting in an unfiltered gaseous
radionuclide release also important to criticality due to a drop of
a heavy object onto the cask. In this sequence the
transportation cask fails, and a loss of boron concentration
occurs.

ESD19-POOL-DROPON, CASK-DROP, BORON

0.00E+00

0.00E+00

0.00E+00

RR-GAS-UNFILTERED-ITC

WHF-ESD19-DPC

04-2

This sequence represents a structural challenge to a DPC inside
a transportation cask resulting in an unfiltered gaseous
radionuclide release due to a drop of the cask at the operational
height. In this sequence the transportation cask fails, and boron
concentration is maintained.

ESD19-POOL-DROP, CASK-DROP, /BORON

3.62E-08

3.14E-09

2.23E-07

RR-GAS-UNFILTERED

WHF-ESD19-DPC

This sequence represents a structural challenge to a DPC inside
a transportation cask resulting in an unfiltered gaseous
radionuclide release also important to criticality due to a drop of
the cask at the operational height. In this sequence the
transportation cask fails, and a loss of boron concentration
occurs.

ESD19-POOL-DROP, CASK-DROP, BORON

3.40E-14

0.00E+00

2.23E-13

RR-GAS-UNFILTERED-ITC

WHF-ESD19-DPC

05-2

This sequence represents a structural challenge to a DPC inside
a transportation cask resulting in an unfiltered gaseous
radionuclide release due to a drop of the cask above the

operational height. In this sequence the transportation cask fails,

and boron concentration is maintained.

ESD19-POOL-TWOBLOCK, CASK-FAIL, /BORON

5.78E-05

2.01E-05

1.36E-04

RR-GAS-UNFILTERED
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WHF-ESD19-DPC

05-3

This sequence represents a structural challenge to a DPC inside
a transportation cask resulting in an unfiltered gaseous
radionuclide release also important to criticality due to a drop of
the cask above the operational height. In this sequence the
transportation cask fails, and a loss of boron concentration
oceurs.

ESD19-POOL-TWOBLOCK, CASK-FAIL, BORON

5.78E-11

2.01E-11

1.36E-10 RR-GAS-UNFILTERED-ITC

WHF-ESD19-DPC

06-2

This sequence represents a structural challenge to a DPC inside
a transportation cask resulting in an unfiltered gaseous

radionuclide release due to a cask tipover. In this sequence the
transportation cask fails, and boron concentration is maintained.

ESD19-POOL-TIP, CASK-DROP, /BORON

4.07E-06

2.56E-06

4.84E-06 RR-GAS-UNFILTERED

WHF-ESD19-DPC

This sequence represents a structural challenge to a DPC inside
a transportation cask resulting in an unfiltered gaseous
radionuclide release also important to criticality due to a cask
tipover. In this sequence the transportation cask fails, and a loss
of boron concentration occurs.

ESD19-POOL-TIP, CASK-DROP, BORON

4.07E-12

2.57E-12

4.84E-12 RR-GAS-UNFILTERED-ITC

WHF-ESD19-DPC

07-2

This sequence represents a structural challenge to a DPC inside
a transportation cask resulting in a direct exposure from
degradation of shielding due to an impact to an STC. In this
sequence the transportation cask remains intact, and the
shielding fails.

ESD19-FLOOR-IMPACT, /CASK-IMPACT,
SHIELD-CASK-IMPACT

6.10E-09

3.84E-09

7.26E-09 DE-SHIELD-DEGRADE

WHF-ESD19-DPC

This sequence represents a structural challenge to a DPC inside
a transportation cask resulting in a direct exposure from loss of
shielding due to an impact to an STC. In this sequence the
transportation cask fails, and the canister remains intact.

ESD19-FLOOR-IMPACT, CASK-IMPACT,
/CANISTER-FAIL

0.00E+00

0.00E+00

0.00E+00 DE-SHIELD-LOSS

WHF-ESD19-DPC

07-4

This sequence represents a structural challenge to a DPC inside
a transportation cask resulting in a filtered radionuclide release
due to an impact to an STC. In this sequence the transportation
cask fails, the canister fails, the confinement boundary remains
intact, and a moderator is excluded from entering canister.

ESD19-FLOOR-IMPACT, CASK-IMPACT,
CANISTER-FAIL, /CONFINEMENT,
/MODERATOR

6.10E-09

3.84E-09

7.26E-09 RR-FILTERED

WHF-ESD19-DPC

07-5

This sequence represents a structural challenge to a DPC inside
a transportation cask resulting in a filtered radionuclide release
also important to criticality due to an impact to an STC. In this
sequence the transportation cask fails, the canister fails, the
confinement boundary remains intact, and a moderator enters
canister.

ESD19-FLOOR-IMPACT, CASK-IMPACT,
CANISTER-FAIL, /CONFINEMENT, MODERATOR

6.62E-13

2.69E-13

1.86E-12 RR-FILTERED-ITC

WHF-ESD19-DPC

07-6

This sequence represents a structural challenge to a DPC inside
a transportation cask resulting in an unfiltered radionuclide
release due to an impact to an STC. In this sequence the
transportation cask fails, the canister fails, the confinement
boundary fails, and a moderator is excluded from entering
canister.

ESD19-FLOOR-IMPACT, CASK-IMPACT,
CANISTER-FAIL, CONFINEMENT, /MODERATOR

2.10E-10

6.19E-11

5.48E-10 RR-UNFILTERED

WHF-ESD19-DPC

07-7

This sequence represents a structural challenge to a DPC inside
a transportation cask resulting in an unfiltered radionuclide
release also important to criticality due to an impact to an STC.
In this sequence the transportation cask fails, the canister fails,
the confinement boundary fails, and a moderator enters canister.

ESD19-FLOOR-IMPACT, CASK-IMPACT,
CANISTER-FAIL, CONFINEMENT, MODERATOR

1.83E-14

0.00E+00

8.97E-14 RR-UNFILTERED-ITC

WHF-ESD19-DPC

08-2

This sequence represents a structural challenge to a DPC inside
a transportation cask resulting in a direct exposure from
degradation of shielding due to a drop of a heavy object onto the
cask. In this sequence the transportation cask remains intact,
and the shielding fails.

ESD19-FLOOR-DROPON, /CASK-DROP,
SHIELD-CASK-DROP

2.22E-07

2.20E-07

2.93E-08 DE-SHIELD-DEGRADE
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WHF-ESD19-DPC

08-3

This sequence represents a structural challenge to a DPC inside
a transportation cask resulting in a direct exposure from loss of
shielding due to a drop of a heavy object onto the cask. In this
sequence the transportation cask fails, and the canister remains
intact.

ESD19-FLOOR-DROPON, CASK-DROP,
/CANISTER-FAIL

0.00E+00

0.00E+00

0.00E+00

DE-SHIELD-LOSS

WHF-ESD19-DPC

08-4

This sequence represents a structural challenge to a DPC inside
a transportation cask resulting in a filtered radionuclide release
due to a drop of a heavy object onto the cask. In this sequence
the transportation cask fails, the canister fails, the confinement
boundary remains intact, and a moderator is excluded from
entering canister.

ESD19-FLOOR-DROPON, CASK-DROP,
CANISTER-FAIL, /CONFINEMENT,
/MODERATOR

2.22E-07

2.20E-07

2.93E-08

RR-FILTERED

WHF-ESD19-DPC

08-5

This sequence represents a structural challenge to a DPC inside
a transportation cask resulting in a filtered radionuclide release
also important to criticality due to a drop of a heavy object onto
the cask. In this sequence the transportation cask fails, the
canister fails, the confinement boundary remains intact, and a
moderator enters canister.

ESD19-FLOOR-DROPON, CASK-DROP,
CANISTER-FAIL, /CONFINEMENT, MODERATOR

2.34E-11

1.53E-11

2.74E-11

RR-FILTERED-ITC

WHF-ESD19-DPC

08-6

This sequence represents a structural challenge to a DPC inside
a transportation cask resulting in an unfiltered radionuclide
release due to a drop of a heavy object onto the cask. In this
sequence the transportation cask fails, the canister fails, the
confinement boundary fails, and a moderator is excluded from
entering canister.

ESD19-FLOOR-DROPON, CASK-DROP,
CANISTER-FAIL, CONFINEMENT, /MODERATOR

7.80E-09

3.58E-09

1.34E-08

RR-UNFILTERED

WHF-ESD19-DPC

This sequence represents a structural challenge to a DPC inside
a transportation cask resulting in an unfiltered radionuclide
release also important to criticality due to a drop of a heavy
object onto the cask. In this sequence the transportation cask
fails, the canister fails, the confinement boundary fails, and a
moderator enters canister.

ESD19-FLOOR-DROPON, CASK-DROP,
CANISTER-FAIL, CONFINEMENT, MODERATOR

8.27E-13

2.69E-13

241E-12

RR-UNFILTERED-ITC

WHF-ESD19-DPC

09-2

This sequence represents a structural challenge to a DPC inside
a transportation cask resulting in a direct exposure from
degradation of shielding due to a drop of the cask at the
operational height. In this sequence the transportation cask
remains intact, and the shielding fails.

ESD19-FLOOR-DROP, /CASK-DROP, SHIELD-
CASK-DROP

5.43E-08

4.71E-09

3.34E-07

DE-SHIELD-DEGRADE

WHF-ESD19-DPC

09-3

This sequence represents a structural challenge to a DPC inside
a transportation cask resulting in a direct exposure from loss of
shielding due to a drop of the cask at the operational height. In
this sequence the transportation cask fails, and the canister
remains intact.

ESD19-FLOOR-DROP, CASK-DROP,
/CANISTER-FAIL

0.00E+00

0.00E+00

0.00E+00

DE-SHIELD-LOSS

WHF-ESD19-DPC

This sequence represents a structural challenge to a DPC inside
a transportation cask resulting in a filtered radionuclide release
due to a drop of the cask at the operational height. In this
sequence the transportation cask fails, the canister fails, the
confinement boundary remains intact, and a moderator is
excluded from entering canister.

ESD19-FLOOR-DROP, CASK-DROP, CANISTER-
FAIL, /CONFINEMENT, /MODERATOR

5.43E-08

4.71E-08

3.34E-07

RR-FILTERED

WHF-ESD19-DPC

This sequence represents a structural challenge to a DPC inside
a transportation cask resulting in a filtered radionuclide release
also important to criticality due to a drop of the cask at the

operational height. In this sequence the transportation cask fails,

the canister fails, the confinement boundary remains intact, and
a moderator enters canister.

ESD19-FLOOR-DROP, CASK-DROP, CANISTER-
FAIL, /CONFINEMENT, MODERATOR

8.61E-12

3.07E-13

1.14E-10

RR-FILTERED-ITC
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WHF-ESD19-DPC

09-6

This sequence represents a structural challenge to a DPC inside
a transportation cask resulting in an unfiltered radionuclide
release due to a drop of the cask at the operational height. In
this sequence the transportation cask fails, the canister fails, the
confinement boundary fails, and a moderator is excluded from
entering canister.

ESD19-FLOOR-DROP, CASK-DROP, CANISTER-
FAIL, CONFINEMENT, /MODERATOR

2.03E-09

7.48E-11

1.78E-08

RR-UNFILTERED

WHF-ESD19-DPC

09-7

This sequence represents a structural challenge to a DPC inside
a transportation cask resulting in an unfiltered radionuclide
release also important to criticality due to a drop of the cask at
the operational height. In this sequence the transportation cask
fails, the canister fails, the confinement boundary fails, and a
moderator enters canister.

ESD19-FLOOR-DROP, CASK-DROP, CANISTER-
FAIL, CONFINEMENT, MODERATOR

2.75E-13

0.00E+00

5.57E-12

RR-UNFILTERED-ITC

WHF-ESD19-DPC

10-2

This sequence represents a structural challenge to a DPC inside
a transportation cask resulting in a direct exposure from
degradation of shielding due to a drop of the cask above the
operational height. In this sequence the transportation cask
remains intact, and the shielding fails.

ESD19-FLOOR-TWOBLOCK, /CASK-
TWOBLOCK, SHIELD-CASK-DROP

8.67E-10

3.01E-10

2.04E-09

DE-SHIELD-DEGRADE

WHF-ESD19-DPC

10-3

This sequence represents a structural challenge to a DPC inside
a transportation cask resulting in a direct exposure from loss of
shielding due to a drop of the cask above the operational height.
In this sequence the transportation cask fails, and the canister
remains intact.

ESD19-FLOOR-TWOBLOCK, CASK-TWOBLOCK,
/CANISTER-FAIL

0.00E+00

0.00E+00

0.00E+00

DE-SHIELD-LOSS

WHF-ESD19-DPC

10-4

This sequence represents a structural challenge to a DPC inside
a transportation cask resulting in a filtered radionuclide release
due to a drop of the cask above the operational height. In this
sequence the transportation cask fails, the canister fails, the
confinement boundary remains intact, and a moderator is
excluded from entering canister.

ESD19-FLOOR-TWOBLOCK, CASK-TWOBLOCK,
CANISTER-FAIL, /CONFINEMENT,
/MODERATOR

8.67E-10

3.01E-10

2.04E-09

RR-FILTERED

WHF-ESD19-DPC

This sequence represents a structural challenge to a DPC inside
a transportation cask resulting in a filtered radionuclide release
also important to criticality due to a drop of the cask above the
operational height. In this sequence the transportation cask fails,
the canister fails, the confinement boundary remains intact, and
a moderator enters canister.

ESD19-FLOOR-TWOBLOCK, CASK-TWOBLOCK,
CANISTER-FAIL, /CONFINEMENT, MODERATOR

9.95E-14

0.00E+00

5.87E-13

RR-FILTERED-ITC

WHF-ESD19-DPC

This sequence represents a structural challenge to a DPC inside
a transportation cask resulting in an unfiltered radionuclide
release due to a drop of the cask above the operational height.
In this sequence the transportation cask fails, the canister fails,
the confinement boundary fails, and a moderator is excluded
from entering canister.

ESD19-FLOOR-TWOBLOCK, CASK-TWOBLOCK,
CANISTER-FAIL, CONFINEMENT, /MODERATOR

3.02E-11

4.80E-12

1.27E-10

RR-UNFILTERED

WHF-ESD19-DPC

10-7

This sequence represents a structural challenge to a DPC inside
a transportation cask resulting in an unfiltered radionuclide
release also important to criticality due to a drop of the cask
above the operational height. In this sequence the transportation
cask fails, the canister fails, the confinement boundary fails, and
a moderator enters canister.

ESD19-FLOOR-TWOBLOCK, CASK-TWOBLOCK,
CANISTER-FAIL, CONFINEMENT, MODERATOR

1.94E-15

0.00E+00

2.28E-14

RR-UNFILTERED-ITC

WHF-ESD19-DPC

This sequence represents a structural challenge to a DPC inside
a transportation cask resulting in a direct exposure from
degradation of shielding due to a cask tipover. In this sequence
the transportation cask remains intact, and the shielding fails.

ESD19-FLOOR-TIP, /CASK-DROP, SHIELD-
CASK-DROP

6.10E-06

3.84E-06

7.26E-06

DE-SHIELD-DEGRADE
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WHF-ESD19-DPC

11-3

This sequence represents a structural challenge to a DPC inside
a transportation cask resulting in a direct exposure from loss of
shielding due to a cask tipover. In this sequence the
transportation cask fails, and the canister remains intact.

ESD19-FLOOR-TIP, CASK-DROP, /CANISTER-
FAIL

0.00E+00

0.00E+00

0.00E+00

DE-SHIELD-LOSS

WHF-ESD19-DPC

11-4

This sequence represents a structural challenge to a DPC inside
a transportation cask resulting in a filtered radionuclide release
due to a cask tipover. In this sequence the transportation cask
fails, the canister fails, the confinement boundary remains intact,
and a moderator is excluded from entering canister.

ESD19-FLOOR-TIP, CASK-DROP, CANISTER-
FAIL, /CONFINEMENT, /MODERATOR

6.10E-06

3.84E-06

7.26E-06

RR-FILTERED

WHF-ESD19-DPC

11-5

This sequence represents a structural challenge to a DPC inside
a transportation cask resulting in a filtered radionuclide release
also important to criticality due to a cask tipover. In this
sequence the transportation cask fails, the canister fails, the
confinement boundary remains intact, and a moderator enters
canister.

ESD19-FLOOR-TIP, CASK-DROP, CANISTER-
FAIL, /CONFINEMENT, MODERATOR

6.45E-10

2.75E-10

1.24E-09

RR-FILTERED-ITC

WHF-ESD19-DPC

11-6

This sequence represents a structural challenge to a DPC inside
a transportation cask resulting in an unfiltered radionuclide
release due to a cask tipover. In this sequence the
transportation cask fails, the canister fails, the confinement
boundary fails, and a moderator is excluded from entering
canister.

ESD19-FLOOR-TIP, CASK-DROP, CANISTER-
FAIL, CONFINEMENT, /MODERATOR

2.10E-07

6.19E-08

548E-07

RR-UNFILTERED

WHF-ESD19-DPC

This sequence represents a structural challenge to a DPC inside
a transportation cask resulting in an unfiltered radionuclide
release also important to criticality due to a cask tipover. In this
sequence the transportation cask fails, the canister fails, the
confinement boundary fails, and a moderator enters canister.

ESD19-FLOOR-TIP, CASK-DROP, CANISTER-
FAIL, CONFINEMENT, MODERATOR

2.14E-11

4.49E-12

7.62E-11

RR-UNFILTERED-ITC

WHF-ESD20-CSNF

02-2

This sequence represents a structural challenge to a CSNF
inside a transportation cask resulting in an unfiltered gaseous
radionuclide release due to an impact to a TC. In this sequence
the transportation cask fails, and boron concentration is
maintained.

ESD20-POOL-IMPACT, CASK-IMPACT, /BORON

4.44E-08

2.79E-08

5.28E-08

RR-GAS-UNFILTERED

WHF-ESD20-CSNF

02-3

This sequence represents a structural challenge to a CSNF
inside a transportation cask resulting in an unfiltered gaseous
radionuclide release also important to criticality due to an impact
to a TC. In this sequence the transportation cask fails, and a
loss of boron concentration occurs.

ESD20-POOL-IMPACT, CASK-IMPACT, BORON

7.59E-15

0.00E+00

5.77E-14

RR-GAS-UNFILTERED-ITC

WHF-ESD20-CSNF

03-2

This sequence represents a structural challenge to a CSNF
inside a transportation cask resulting in an unfiltered gaseous
radionuclide release due to a drop of the cask at the operational
height. In this sequence the transportation cask fails, and boron
concentration is maintained.

ESD20-POOL-DROP, CASK-DROP, /BORON

3.95E-07

3.42E-08

243E-06

RR-GAS-UNFILTERED

WHF-ESD20-CSNF

03-3

This sequence represents a structural challenge to a CSNF
inside a transportation cask resulting in an unfiltered gaseous
radionuclide release also important to criticality due to a drop of
the cask at the operational height. In this sequence the
transportation cask fails, and a loss of boron concentration
occurs.

ESD20-POOL-DROP, CASK-DROP, BORON

3.71E-13

0.00E+00

2.44E-12

RR-GAS-UNFILTERED-ITC

WHF-ESD20-CSNF

04-2

This sequence represents a structural challenge to a CSNF
inside a transportation cask resulting in an unfiltered gaseous
radionuclide release due to a drop of the cask above the

operational height. In this sequence the transportation cask fails,

and boron concentration is maintained.

ESD20-POOL-TWOBLOCK, CASK-FAIL, /BORON

6.30E-04

2.19E-04

1.48E-03

RR-GAS-UNFILTERED
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WHF-ESD20-CSNF

04-3

This sequence represents a structural challenge to a CSNF
inside a transportation cask resulting in an unfiltered gaseous
radionuclide release also important to criticality due to a drop of
the cask above the operational height. In this sequence the
transportation cask fails, and a loss of boron concentration
oceurs.

ESD20-POOL-TWOBLOCK, CASK-FAIL, BORON

6.30E-10

2.19E-10

1.48E-09

RR-GAS-UNFILTERED-ITC

WHF-ESD20-CSNF

05-2

This sequence represents a structural challenge to a CSNF
inside a transportation cask resulting in an unfiltered gaseous
radionuclide release due to a cask tipover. In this sequence the
transportation cask fails, and boron concentration is maintained.

ESD20-POOL-TIP, CASK-DROP, /BORON

4.44E-05

2.79E-05

5.28E-05

RR-GAS-UNFILTERED

WHF-ESD20-CSNF

This sequence represents a structural challenge to a CSNF
inside a transportation cask resulting in an unfiltered gaseous
radionuclide release also important to criticality due to a cask
tipover. In this sequence the transportation cask fails, and a loss
of boron concentration occurs.

ESD20-POOL-TIP, CASK-DROP, BORON

4.44E-11

2.81E-11

5.28E-11

RR-GAS-UNFILTERED-ITC

WHF-ESD20-CSNF

06-2

This sequence represents a structural challenge to a CSNF
inside a transportation cask resulting in an unfiltered gaseous
radionuclide release due to a drop of a heavy object onto the
cask. In this sequence the transportation cask fails, and boron
concentration is maintained.

ESD20-POOL-DROPON, CASK-DROP, /BORON

0.00E+00

0.00E+00

0.00E+00

RR-GAS-UNFILTERED

WHF-ESD20-CSNF

06-3

This sequence represents a structural challenge to a CSNF
inside a transportation cask resulting in an unfiltered gaseous
radionuclide release also important to criticality due to a drop of
a heavy object onto the cask. In this sequence the
transportation cask fails, and a loss of boron concentration
occurs.

ESD20-POOL-DROPON, CASK-DROP, BORON

0.00E+00

0.00E+00

0.00E+00

RR-GAS-UNFILTERED-ITC

WHF-ESD20-CSNF

07-2

This sequence represents a structural challenge to a CSNF
inside a transportation cask resulting in a direct exposure from
degradation of shielding due to an impactto a TC. In this
sequence the transportation cask remains intact, and the
shielding fails.

ESD20-FLOOR-IMPACT, /CASK-IMPACT,
SHIELD-CASK-IMPACT

6.65E-08

4.19E-08

7.92E-08

DE-SHIELD-DEGRADE

WHF-ESD20-CSNF

07-3

This sequence represents a structural challenge to a CSNF
inside a transportation cask resulting in a filtered radionuclide
release due to an impactto a TC. In this sequence the
transportation cask fails, the confinement boundary remains
intact, and a moderator is excluded from entering canister.

ESD20-FLOOR-IMPACT, CASK-IMPACT,
/CONFINEMENT, /MODERATOR

6.65E-08

4.19E-08

7.92E-08

RR-FILTERED

WHF-ESD20-CSNF

07-4

This sequence represents a structural challenge to a CSNF
inside a transportation cask resulting in a filtered radionuclide
release also important to criticality due to an impactto a TC. In
this sequence the transportation cask fails, the confinement
boundary remains intact, and a moderator enters canister.

ESD20-FLOOR-IMPACT, CASK-IMPACT,
/CONFINEMENT, MODERATOR

7.22E-12

2.93E-12

2.03E-11

RR-FILTERED-ITC

WHF-ESD20-CSNF

07-5

This sequence represents a structural challenge to a CSNF
inside a transportation cask resulting in an unfiltered radionuclide
release due to an impactto a TC. In this sequence the
transportation cask fails, the confinement boundary fails, and a
moderator is excluded from entering canister.

ESD20-FLOOR-IMPACT, CASK-IMPACT,
CONFINEMENT, /MODERATOR

2.29E-09

6.76E-10

5.97E-09

RR-UNFILTERED

WHF-ESD20-CSNF

07-6

This sequence represents a structural challenge to a CSNF
inside a transportation cask resulting in an unfiltered radionuclide
release also important to criticality due to an impactto a TC. In
this sequence the transportation cask fails, the confinement
boundary fails, and a moderator enters canister.

ESD20-FLOOR-IMPACT, CASK-IMPACT,
CONFINEMENT, MODERATOR

1.99E-13

0.00E+00

9.79E-13

RR-UNFILTERED-ITC
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WHF-ESD20-CSNF

08-2

This sequence represents a structural challenge to a CSNF
inside a transportation cask resulting in a direct exposure from
degradation of shielding due to a drop of the cask at the
operational height. In this sequence the transportation cask
remains intact, and the shielding fails.

ESD20-FLOOR-DROP, /CASK-DROP, SHIELD-
CASK-DROP

5.93E-07

5.14E-08

3.65E-06

DE-SHIELD-DEGRADE

WHF-ESD20-CSNF

08-3

This sequence represents a structural challenge to a CSNF
inside a transportation cask resulting in a filtered radionuclide
release due to a drop of the cask at the operational height. In
this sequence the transportation cask fails, the confinement
boundary remains intact, and a moderator is excluded from
entering canister.

ESD20-FLOOR-DROP, CASK-DROP,
/CONFINEMENT, /MODERATOR

5.93E-07

5.14E-08

3.65E-06

RR-FILTERED

WHF-ESD20-CSNF

08-4

This sequence represents a structural challenge to a CSNF
inside a transportation cask resulting in a filtered radionuclide
release also important to criticality due to a drop of the cask at
the operational height. In this sequence the transportation cask
fails, the confinement boundary remains intact, and a moderator
enters canister.

ESD20-FLOOR-DROP, CASK-DROP,
/CONFINEMENT, MODERATOR

9.39E-11

3.35E-12

1.24E-09

RR-FILTERED-ITC

WHF-ESD20-CSNF

08-5

This sequence represents a structural challenge to a CSNF
inside a transportation cask resulting in an unfiltered radionuclide
release due to a drop of the cask at the operational height. In
this sequence the transportation cask fails, the confinement
boundary fails, and a moderator is excluded from entering
canister.

ESD20-FLOOR-DROP, CASK-DROP,
CONFINEMENT, /MODERATOR

2.21E-08

8.16E-10

1.94E-07

RR-UNFILTERED

WHF-ESD20-CSNF

This sequence represents a structural challenge to a CSNF
inside a transportation cask resulting in an unfiltered radionuclide
release also important to criticality due to a drop of the cask at
the operational height. In this sequence the transportation cask
fails, the confinement boundary fails, and a moderator enters
canister.

ESD20-FLOOR-DROP, CASK-DROP,
CONFINEMENT, MODERATOR

3.00E-12

0.00E+00

6.07E-11

RR-UNFILTERED-ITC

WHF-ESD20-CSNF

09-2

This sequence represents a structural challenge to a CSNF
inside a transportation cask resulting in a direct exposure from
degradation of shielding due to a drop of the cask above the
operational height. In this sequence the transportation cask
remains intact, and the shielding fails.

ESD20-FLOOR-TWOBLOCK, /CASK-
TWOBLOCK, SHIELD-CASK-DROP

9.46E-09

3.29E-09

2.22E-08

DE-SHIELD-DEGRADE

WHF-ESD20-CSNF

This sequence represents a structural challenge to a CSNF
inside a transportation cask resulting in a filtered radionuclide
release due to a drop of the cask above the operational height.
In this sequence the transportation cask fails, the confinement
boundary remains intact, and a moderator is excluded from
entering canister.

ESD20-FLOOR-TWOBLOCK, CASK-TWOBLOCK,
/CONFINEMENT, /MODERATOR

9.46E-09

3.29E-09

2.22E-08

RR-FILTERED

WHF-ESD20-CSNF

09-4

This sequence represents a structural challenge to a CSNF
inside a transportation cask resulting in a filtered radionuclide
release also important to criticality due to a drop of the cask
above the operational height. In this sequence the transportation
cask fails, the confinement boundary remains intact, and a
moderator enters canister.

ESD20-FLOOR-TWOBLOCK, CASK-TWOBLOCK,
/CONFINEMENT, MODERATOR

1.09E-12

0.00E+00

6.40E-12

RR-FILTERED-ITC
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This sequence represents a structural challenge to a CSNF
inside a transportation cask resulting in an unfiltered radionuclide
release due to a drop of the cask above the operational height. ESD20-FLOOR-TWOBLOCK, CASK-TWOBLOCK,
In this sequence the transportation cask fails, the confinement CONFINEMENT, /MODERATOR

boundary fails, and a moderator is excluded from entering
canister.

WHF-ESD20-CSNF 09-5 3.30E-10 5.24E-11 1.38E-09 RR-UNFILTERED

This sequence represents a structural challenge to a CSNF
inside a transportation cask resulting in an unfiltered radionuclide
release also important to criticality due to a drop of the cask ESD20-FLOOR-TWOBLOCK, CASK-TWOBLOCK,
above the operational height. In this sequence the transportation | CONFINEMENT, MODERATOR

cask fails, the confinement boundary fails, and a moderator
enters canister.

WHF-ESD20-CSNF 09-6 2.12E-14 0.00E+00 249E-13 RR-UNFILTERED-ITC

This sequence represents a structural challenge to a CSNF
inside a transportation cask resulting in a direct exposure from ESD20-FLOOR-TIP, /CASK-DROP, SHIELD-
degradation of shielding due to a cask tipover. In this sequence | CASK-DROP

the transportation cask remains intact, and the shielding fails.

WHF-ESD20-CSNF 10-2 6.65E-05 4.19E-05 7.92E-05 DE-SHIELD-DEGRADE

This sequence represents a structural challenge to a CSNF
inside a transportation cask resulting in a filtered radionuclide
WHF-ESD20-CSNF 10-3 release due to a cask tipover. In this sequence the
transportation cask fails, the confinement boundary remains
intact, and a moderator is excluded from entering canister.

ESD20-FLOOR-TIP, CASK-DROP,

JCONFINEMENT, /MODERATOR 6.65E-05 4.19E-05 7.92E-05 RR-FILTERED

This sequence represents a structural challenge to a CSNF
inside a transportation cask resulting in a filtered radionuclide
WHF-ESD20-CSNF 10-4 release also important to criticality due to a cask tipover. In this
sequence the transportation cask fails, the confinement
boundary remains intact, and a moderator enters canister.

ESD20-FLOOR-TIP, CASK-DROP,

JCONFINEMENT, MODERATOR 7.04E-09 3.00E-09 1.35E-08 RR-FILTERED-ITC

This sequence represents a structural challenge to a CSNF
inside a transportation cask resulting in an unfiltered radionuclide o ¥ 4
WHF-ESD20-CSNF 10-5 release due to a cask tipover. In this sequence the ESD20-FLOOR-TIP, GASK DROR 2.29E-06 6.76E-07 5.97E-06 RR-UNFILTERED |
3 x : . CONFINEMENT, /MODERATOR
transportation cask fails, the confinement boundary fails, and a
moderator is excluded from entering canister.

This sequence represents a structural challenge to a CSNF
inside a transportation cask resulting in an unfiltered radionuclide
< RS : 5 ESD20-FLOOR-TIP, CASK-DROP,
WHF-ESD20-CSNF 10-6 release also important to_crltlcallty d_ue toa casl_( tipover. In this CONFINEMENT, MODERATOR
sequence the transportation cask fails, the confinement
boundary fails, and a moderator enters canister.

2.34E-10 4.90E-11 8.31E-10 RR-UNFILTERED-ITC |

This sequence represents a structural challenge to a CSNF
inside a transportation cask resulting in a direct exposure from
WHF-ESD20-CSNF 11-2 degradation of shielding due to a drop of a heavy object onto the
cask. In this sequence the transportation cask remains intact,
and the shielding fails.

ESD20-FLOOR-DROPON, /CASK-DROP,

SHIELD-CASK-DROP 2.42E-06 2.40E-06 3.25E-07 DE-SHIELD-DEGRADE |

This sequence represents a structural challenge to a CSNF
inside a transportation cask resulting in a filtered radionuclide
release due to a drop of a heavy object onto the cask. In this ESD20-FLOOR-DROPON, CASK-DROP,
sequence the transportation cask fails, the confinement /CONFINEMENT, /MODERATOR
boundary remains intact, and a moderator is excluded from
entering canister.

WHF-ESD20-CSNF 11-3 2.42E-06 2.40E-06 3.25E-07 RR-FILTERED
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WHF-ESD20-CSNF

11-4

This sequence represents a structural challenge to a CSNF
inside a transportation cask resulting in a filtered radionuclide
release also important to criticality due to a drop of a heavy
object onto the cask. In this sequence the transportation cask
fails, the confinement boundary remains intact, and a moderator
enters canister.

ESD20-FLOOR-DROPON, CASK-DROP,
/CONFINEMENT, MODERATOR

2.55E-10

1.67E-10

2.99E-10

RR-FILTERED-ITC

WHF-ESD20-CSNF

11-5

This sequence represents a structural challenge to a CSNF
inside a transportation cask resulting in an unfiltered radionuclide
release due to a drop of a heavy object onto the cask. In this
sequence the transportation cask fails, the confinement
boundary fails, and a moderator is excluded from entering
canister.

ESD20-FLOOR-DROPON, CASK-DROP,
CONFINEMENT, /MODERATOR

8.51E-08

3.91E-08

1.46E-07

RR-UNFILTERED

WHF-ESD20-CSNF

This sequence represents a structural challenge to a CSNF
inside a transportation cask resulting in an unfiltered radionuclide
release also important to criticality due to a drop of a heavy
object onto the cask. In this sequence the transportation cask
fails, the confinement boundary fails, and a moderator enters
canister.

ESD20-FLOOR-DROPON, CASK-DROP,
CONFINEMENT, MODERATOR

9.02E-12

2.93E-12

2.63E-11

RR-UNFILTERED-ITC

WHF-ESD21-CSNF

2-2

This sequence represents a structural challenge to a CSNF
inside a transportation cask resulting in an unfiltered gaseous
radionuclide release due to a drop of the cask at the operational
height. In this sequence the transportation cask fails, and boron
concentration is maintained.

ESD21-CSNF-LOWER-DROP, CASK-DROP,
/BORON

9.88E-07

8.56E-08

6.07E-06

RR-GAS-UNFILTERED

WHF-ESD21-CSNF

This sequence represents a structural challenge to a CSNF
inside a transportation cask resulting in an unfiltered gaseous
radionuclide release also important to criticality due to a drop of
the cask at the operational height. In this sequence the
transportation cask fails, and a loss of boron concentration
occurs.

ESD21-CSNF-LOWER-DROP, CASK-DROP,
BORON

9.65E-13

0.00E+00

6.08E-12

RR-GAS-UNFILTERED-ITC

WHF-ESD21-CSNF

3-2

This sequence represents a structural challenge to a CSNF
inside a transportation cask resulting in an unfiltered gaseous
radionuclide release due to an impact to a TC. In this sequence
the transportation cask fails, and boron concentration is
maintained.

ESD21-CSNF-LOWER-IMPACT, CASK-IMPACT,

/BORON

2.22E-07

1.40E-07

2.64E-07

RR-GAS-UNFILTERED

WHF-ESD21-CSNF

3-3

This sequence represents a structural challenge to a CSNF
inside a transportation cask resulting in an unfiltered gaseous
radionuclide release also important to criticality due to an impact
to a TC. In this sequence the transportation cask fails, and a
loss of boron concentration occurs.

ESD21-CSNF-LOWER-IMPACT, CASK-IMPACT,

BORON

1.81E-13

0.00E+00

3.07E-13

RR-GAS-UNFILTERED-ITC

WHF-ESD21-CSNF

42

This sequence represents a structural challenge to a CSNF
inside a transportation cask resulting in an unfiltered gaseous
radionuclide release due to a cask tipover. In this sequence the
transportation cask fails, and boron concentration is maintained.

ESD21-CSNF-LOWER-TIP, CASK-DROP,
/BORON

2.22E-04

1.40E-04

2.64E-04

RR-GAS-UNFILTERED

WHF-ESD21-CSNF

43

This sequence represents a structural challenge to a CSNF
inside a transportation cask resulting in an unfiltered gaseous
radionuclide release also important to criticality due to a cask
tipover. In this sequence the transportation cask fails, and a loss
of boron concentration occurs.

ESD21-CSNF-LOWER-TIP, CASK-DROP,
BORON

2.22E-10

1.40E-10

2.64E-10

RR-GAS-UNFILTERED-ITC
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WHF-ESD21-CSNF

5-2

This sequence represents a structural challenge to a CSNF
inside a transportation cask resulting in an unfiltered gaseous
radionuclide release due to a drop of a heavy object onto the
cask. In this sequence the transportation cask fails, and boron
concentration is maintained.

ESD21-CSNF-LOWER-DROPON, CASK-DROP,
/BORON

1.98E-06

1.71E-07

1.22E-05

RR-GAS-UNFILTERED

WHF-ESD21-CSNF

5-3

This sequence represents a structural challenge to a CSNF
inside a transportation cask resulting in an unfiltered gaseous
radionuclide release also important to criticality due to a drop of
a heavy object onto the cask. In this sequence the
transportation cask fails, and a loss of boron concentration
occurs.

ESD21-CSNF-LOWER-DROPON, CASK-DROP,
BORON

1.93E-12

0.00E+00

1.22E-11

RR-GAS-UNFILTERED-ITC

WHF-ESD21-DPC

2-2

This sequence represents a structural challenge to a DPC inside
a transportation cask resulting in an unfiltered gaseous
radionuclide release due to a drop of the cask at the operational
height. In this sequence the transportation cask fails, and boron
concentration is maintained.

ESD21-DPC-LOWER-DROP, CASK-DROP,
/BORON

9.06E-08

7.85E-09

5.57E-07

RR-GAS-UNFILTERED

WHF-ESD21-DPC

2-3

This sequence represents a structural challenge to a DPC inside
a transportation cask resulting in an unfiltered gaseous
radionuclide release also important to criticality due to a drop of
the cask at the operational height. In this sequence the
transportation cask fails, and a loss of boron concentration
oceurs.

ESD21-DPC-LOWER-DROP, CASK-DROP,
BORON

8.85E-14

0.00E+00

5.57E-13

RR-GAS-UNFILTERED-ITC

WHF-ESD21-DPC

3-2

This sequence represents a structural challenge to a DPC inside
a transportation cask resulting in an unfiltered gaseous
radionuclide release due to an impact to an STC. In this
sequence the transportation cask fails, and boron concentration
is maintained.

ESD21-DPC-LOWER-IMPACT, CASK-IMPACT,
/BORON

2.03E-08

1.28E-08

242E-08

RR-GAS-UNFILTERED

WHF-ESD21-DPC

This sequence represents a structural challenge to a DPC inside
a transportation cask resulting in an unfiltered gaseous
radionuclide release also important to criticality due to an impact
to an STC. In this sequence the transportation cask fails, and a
loss of boron concentration occurs.

ESD21-DPC-LOWER-IMPACT, CASK-IMPACT,
BORON

1.66E-14

0.00E+00

2.82E-14

RR-GAS-UNFILTERED-ITC

WHF-ESD21-DPC

42

This sequence represents a structural challenge to a DPC inside
a transportation cask resulting in an unfiltered gaseous
radionuclide release due to a drop of a heavy object onto the
cask. In this sequence the transportation cask fails, and boron
concentration is maintained.

ESD21-DPC-LOWER-DROPON, CASK-DROP,
/BORON

1.81E-07

1.57E-08

1.11E-06

RR-GAS-UNFILTERED

WHF-ESD21-DPC

43

This sequence represents a structural challenge to a DPC inside
a transportation cask resulting in an unfiltered gaseous
radionuclide release also important to criticality due to a drop of
a heavy object onto the cask. In this sequence the
transportation cask fails, and a loss of boron concentration
oceurs.

ESD21-DPC-LOWER-DROPON, CASK-DROP,
BORON

1.77E-13

0.00E+00

1.12E-12

RR-GAS-UNFILTERED-ITC

WHF-ESD21-DPC

5-2

This sequence represents a structural challenge to a DPC inside
a transportation cask resulting in an unfiltered gaseous

radionuclide release due to a cask tipover. In this sequence the
transportation cask fails, and boron concentration is maintained.

ESD21-DPC-LOWER-TIP, CASK-DROP, /BORON

2.03E-05

1.28E-05

2.42E-05

RR-GAS-UNFILTERED

WHF-ESD21-DPC

5-3

This sequence represents a structural challenge to a DPC inside
a transportation cask resulting in an unfiltered gaseous
radionuclide release also important to criticality due to a cask
tipover. In this sequence the transportation cask fails, and a loss
of boron concentration occurs.

ESD21-DPC-LOWER-TIP, CASK-DROP, BORON

2.03E-11

1.28E-11

2.42E-11

RR-GAS-UNFILTERED-ITC
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WHF-ESD21-TAD

2-2

This sequence represents a structural challenge to a TAD inside
a STC resulting in an unfiltered gaseous radionuclide release
due to a drop of the cask at the operational height. In this
sequence the STC fails, and boron concentration is maintained.

ESD21-TAD-LOWER-DROP, CASK-DROP,

/BORON

3.05E-07

2.64E-08

1.88E-06

RR-GAS-UNFILTERED

WHF-ESD21-TAD

2-3

This sequence represents a structural challenge to a TAD inside
a STC resulting in an unfiltered gaseous radionuclide release
also important to criticality due to a drop of the cask at the
operational height. In this sequence the STC fails, and a loss of
boron concentration occurs.

ESD21-TAD-LOWER-DROP, CASK-DROP,

BORON

2.98E-13

0.00E+00

1.88E-12

RR-GAS-UNFILTERED-ITC

WHF-ESD21-TAD

This sequence represents a structural challenge to a TAD inside
a STC resulting in an unfiltered gaseous radionuclide release
due to an impact to an STC. In this sequence the STC fails, and
boron concentration is maintained.

ESD21-TAD-LOWER-IMPACT, CASK-IMPACT,

/BORON

6.85E-08

4.31E-08

8.14E-08

RR-GAS-UNFILTERED

WHF-ESD21-TAD

3-3

This sequence represents a structural challenge to a TAD inside
a STC resulting in an unfiltered gaseous radionuclide release
also important to criticality due to an impact to an STC. In this
sequence the STC fails, and a loss of boron concentration
occurs.

ESD21-TAD-LOWER-IMPACT, CASK-IMPACT,

BORON

5.58E-14

0.00E+00

948E-14

RR-GAS-UNFILTERED-ITC

WHF-ESD21-TAD

42

This sequence represents a structural challenge to a TAD inside
a STC resulting in an unfiltered gaseous radionuclide release
due to a drop of a heavy object onto the cask. In this sequence
the STC fails, and boron concentration is maintained.

ESD21-TAD-LOWER-DROPON, CASK-DROP,

/BORON

3.05E-07

2.64E-08

1.88E-06

RR-GAS-UNFILTERED

WHF-ESD21-TAD

43

This sequence represents a structural challenge to a TAD inside
a STC resulting in an unfiltered gaseous radionuclide release
also important to criticality due to a drop of a heavy object onto
the cask. In this sequence the STC fails, and a loss of boron
concentration occurs.

ESD21-TAD-LOWER-DROPON, CASK-DROP,

BORON

2.98E-13

0.00E+00

1.88E-12

RR-GAS-UNFILTERED-ITC

WHF-ESD21-TAD

This sequence represents a structural challenge to a TAD inside
a STC resulting in an unfiltered gaseous radionuclide release
due to a cask tipover. In this sequence the STC fails, and boron
concentration is maintained.

ESD21-TAD-LOWER-TIP, CASK-DROP, /BORON

6.85E-05

4.31E-05

8.14E-05

RR-GAS-UNFILTERED

WHF-ESD21-TAD

5-3

This sequence represents a structural challenge to a TAD inside
a STC resulting in an unfiltered gaseous radionuclide release
also important to criticality due to a cask tipover. In this
sequence the STC fails, and a loss of boron concentration
occurs.

ESD21-TAD-LOWER-TIP, CASK-DROP, BORON

6.85E-11

4.31E-11

8.14E-11

RR-GAS-UNFILTERED-ITC

WHF-ESD22-FUEL

2-1

This sequence represents a structural challenge to a fuel
assembly resulting in an unfiltered gaseous radionuclide release
due to a drop of a fuel assembly. In this sequence boron
concentration is maintained.

ESD22-FUEL-DROPRACK, /BORON

0.00E+00

0.00E+00

0.00E+00

RR-GAS-UNFILTERED

WHF-ESD22-FUEL

This sequence represents a structural challenge to a fuel
assembly resulting in an unfiltered gaseous radionuclide release
also important to criticality due to a drop of a fuel assembly. In
this sequence a loss of boron concentration occurs.

ESD22-FUEL-DROPRACK, BORON

0.00E+00

0.00E+00

0.00E+00

RR-GAS-UNFILTERED-ITC

WHF-ESD22-FUEL

31

This sequence represents a structural challenge to a fuel
assembly resulting in an unfiltered gaseous radionuclide release
due to a drop of a fuel assembly. In this sequence boron
concentration is maintained.

ESD22-FUEL-DROP, /BORON

3.36E-01

2.71E-01

245E-01

RR-GAS-UNFILTERED
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WHF-ESD22-FUEL

3-2

This sequence represents a structural challenge to a fuel
assembly resulting in an unfiltered gaseous radionuclide release
also important to criticality due to a drop of a fuel assembly. In
this sequence a loss of boron concentration occurs.

ESD22-FUEL-DROP, BORON

3.36E-07

2.71E-07

245E-07

RR-GAS-UNFILTERED-ITC

WHF-ESD23-POOL

This sequence represents a structural challenge to the pool
resulting in a direct exposure from loss of shielding due to a
mishap during LLW cleanup.

ESD23-LLW-CLEANUP

0.00E+00

0.00E+00

0.00E+00

DE-SHIELD-LOSS

WHF-ESD23-POOL

This sequence represents a structural challenge to the pool
resulting in a direct exposure from loss of shielding due to a
mishap during LLW recirculation.

ESD23-LLW-RECIRC

6.97E-06

1.44E-06

2.49E-05

DE-SHIELD-LOSS

WHF-ESD23-POOL

This sequence represents a structural challenge to the pool
resulting in a direct exposure from loss of shielding due to a drop
of a LLW container.

ESD23-LLW-DROP

0.00E+00

0.00E+00

0.00E+00

DE-SHIELD-LOSS

WHF-ESD23-POOL

This sequence represents a structural challenge to the pool
resulting in a direct exposure from loss of shielding due to a
failure to decontaminate an STC or DPC.

ESD23-LLW-DECON

0.00E+00

0.00E+00

0.00E+00

DE-SHIELD-LOSS

WHF-ESD23-POOL

This sequence represents a structural challenge to the pool
resulting in a direct exposure from loss of shielding due to a
collision of the LLW container.

ESD23-LLW-COLLISION

0.00E+00

0.00E+00

0.00E+00

DE-SHIELD-LOSS

WHF-ESD24-TAD

02-2

This sequence represents a structural challenge to a TAD inside
a STC resulting in an unfiltered gaseous radionuclide release
due to an impact to an STC. In this sequence the STC fails, and
boron concentration is maintained.

ESD24-POOL-IMPACT, CASK-IMPACT, /BORON

2.74E-08

1.72E-08

3.26E-08

RR-GAS-UNFILTERED

WHF-ESD24-TAD

This sequence represents a structural challenge to a TAD inside
a STC resulting in an unfiltered gaseous radionuclide release
also important to criticality due to an impact to an STC. In this
sequence the STC fails, and a loss of boron concentration
occurs.

ESD24-POOL-IMPACT, CASK-IMPACT, BORON

1.20E-14

0.00E+00

4.09E-14

RR-GAS-UNFILTERED-ITC

WHF-ESD24-TAD

03-2

This sequence represents a structural challenge to a TAD inside
a STC resulting in an unfiltered gaseous radionuclide release
due to a drop of the cask at the operational height. In this
sequence the STC fails, and boron concentration is maintained.

ESD24-POOL-DROP, CASK-DROP, /BORON

2.44E-07

2.11E-08

1.50E-06

RR-GAS-UNFILTERED

WHF-ESD24-TAD

03-3

This sequence represents a structural challenge to a TAD inside
a STC resulting in an unfiltered gaseous radionuclide release
also important to criticality due to a drop of the cask at the
operational height. In this sequence the STC fails, and a loss of
boron concentration occurs.

ESD24-POOL-DROP, CASK-DROP, BORON

2.36E-13

0.00E+00

1.50E-12

RR-GAS-UNFILTERED-ITC

WHF-ESD24-TAD

04-2

This sequence represents a structural challenge to a TAD inside
a STC resulting in an unfiltered gaseous radionuclide release
due to a drop of the cask above the operational height. In this
sequence the STC fails, and boron concentration is maintained.

ESD24-POOL-TWOBLOCK, CASK-FAIL, /BORON

3.89E-04

1.35E-04

9.14E-04

RR-GAS-UNFILTERED

WHF-ESD24-TAD

04-3

This sequence represents a structural challenge to a TAD inside
a STC resulting in an unfiltered gaseous radionuclide release
also important to criticality due to a drop of the cask above the
operational height. In this sequence the STC fails, and a loss of
boron concentration occurs.

ESD24-POOL-TWOBLOCK, CASK-FAIL, BORON

3.89E-10

1.35E-10

9.14E-10

RR-GAS-UNFILTERED-ITC

WHF-ESD24-TAD

05-2

This sequence represents a structural challenge to a TAD inside
a STC resulting in an unfiltered gaseous radionuclide release
due to a cask tipover. In this sequence the STC fails, and boron
concentration is maintained.

ESD24-POOL-TIP, CASK-DROP, /BORON

2.74E-05

1.72E-05

3.26E-05

RR-GAS-UNFILTERED

November 2008



‘Wet Handling Facility Reliability and
Event Sequence Categorization Analysis

050-PSA-WHO00-00200-000-00B

Table G-1. Event Sequence Quantification
Summary (Continued)

Event Tree

Sequence

Text Description of Sequence

Logic

Mean

Median

Standard

Deviation End State

WHF-ESD24-TAD

05-3

This sequence represents a structural challenge to a TAD inside
a STC resulting in an unfiltered gaseous radionuclide release
also important to criticality due to a cask tipover. In this
sequence the STC fails, and a loss of boron concentration
occurs.

ESD24-POOL-TIP, CASK-DROP, BORON

2.74E-11

1.72E-11

3.26E-11 RR-GAS-UNFILTERED-ITC

WHF-ESD24-TAD

06-2

This sequence represents a structural challenge to a TAD inside
a STC resulting in an unfiltered gaseous radionuclide release
due to a drop of a heavy object onto the cask. In this sequence
the STC fails, and boron concentration is maintained.

ESD24-POOL-DROPON, CASK-DROP, /BORON

0.00E+00

0.00E+00

0.00E+00 RR-GAS-UNFILTERED

WHF-ESD24-TAD

06-3

This sequence represents a structural challenge to a TAD inside
a STC resulting in an unfiltered gaseous radionuclide release
also important to criticality due to a drop of a heavy object onto
the cask. In this sequence the STC fails, and a loss of boron
concentration oceurs.

ESD24-POOL-DROPON, CASK-DROP, BORON

0.00E+00

0.00E+00

0.00E+00 RR-GAS-UNFILTERED-ITC

WHF-ESD24-TAD

07-2

This sequence represents a structural challenge to a TAD inside
a STC resulting in a direct exposure from degradation of
shielding due to an impact to an STC. In this sequence the STC
remains intact, and the shielding fails.

ESD24-FLOOR-IMPACT, /CASK-IMPACT,
SHIELD-CASK-IMPACT

6.85E-09

4.31E-08

8.14E-09 DE-SHIELD-DEGRADE

WHF-ESD24-TAD

07-3

This sequence represents a structural challenge to a TAD inside
a STC resulting in a direct exposure from loss of shielding due to
an impact to an STC. In this sequence the STC fails, and the
canister remains intact.

ESD24-FLOOR-IMPACT, CASK-IMPACT,
/CANISTER-FAIL

0.00E+00

0.00E+00

0.00E+00 DE-SHIELD-LOSS

WHF-ESD24-TAD

07-4

This sequence represents a structural challenge to a TAD inside
a STC resulting in a filtered radionuclide release due to an
impact to an STC. In this sequence the STC fails, the canister
fails, the confinement boundary remains intact, and a moderator
is excluded from entering canister.

ESD24-FLOOR-IMPACT, CASK-IMPACT,
CANISTER-FAIL, /CONFINEMENT,
/MODERATOR

6.85E-09

4.31E-08

8.14E-09 RR-FILTERED

WHF-ESD24-TAD

07-5

This sequence represents a structural challenge to a TAD inside
a STC resulting in a filtered radionuclide release also important
to criticality due to an impact to an STC. In this sequence the
STC fails, the canister fails, the confinement boundary remains
intact, and a moderator enters canister.

ESD24-FLOOR-IMPACT, CASK-IMPACT,
CANISTER-FAIL, /CONFINEMENT, MODERATOR

7.32E-13

2.59E-13

2.08E-12 RR-FILTERED-ITC

WHF-ESD24-TAD

07-6

This sequence represents a structural challenge to a TAD inside
a STC resulting in an unfiltered radionuclide release due to an
impact to an STC. In this sequence the STC fails, the canister
fails, the confinement boundary fails, and a moderator is
excluded from entering canister.

ESD24-FLOOR-IMPACT, CASK-IMPACT,
CANISTER-FAIL, CONFINEMENT, /MODERATOR

2.35E-10

6.95E-11

6.15E-10 RR-UNFILTERED

WHF-ESD24-TAD

07-7

This sequence represents a structural challenge to a TAD inside
a STC resulting in an unfiltered radionuclide release also
important to criticality due to an impact to an STC. In this
sequence the STC fails, the canister fails, the confinement
boundary fails, and a moderator enters canister.

ESD24-FLOOR-IMPACT, CASK-IMPACT,
CANISTER-FAIL, CONFINEMENT, MODERATOR

1.59E-14

0.00E+00

1.01E-13 RR-UNFILTERED-ITC

WHF-ESD24-TAD

08-2

This sequence represents a structural challenge to a TAD inside
a STC resulting in a direct exposure from degradation of
shielding due to a drop of the cask at the operational height. In
this sequence the STC remains intact, and the shielding fails.

ESD24-FLOOR-DROP, /CASK-DROP, SHIELD-
CASK-DROP

6.10E-08

5.28E-09

3.75E-07 DE-SHIELD-DEGRADE

WHF-ESD24-TAD

08-3

This sequence represents a structural challenge to a TAD inside
a STC resulting in a direct exposure from loss of shielding due to
a drop of the cask at the operational height. In this sequence the
8TC fails, and the canister remains intact.

ESD24-FLOOR-DROP, CASK-DROP,
/CANISTER-FAIL

0.00E+00

0.00E+00

0.00E+00 DE-SHIELD-LOSS
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WHF-ESD24-TAD

08-4

This sequence represents a structural challenge to a TAD inside
a STC resulting in a filtered radionuclide release due to a drop of
the cask at the operational height. In this sequence the STC
fails, the canister fails, the confinement boundary remains intact,
and a moderator is excluded from entering canister.

ESD24-FLOOR-DROP, CASK-DROP, CANISTER-
FAIL, /CONFINEMENT, /MODERATOR

6.10E-08

5.28E-09

3.75E-07

RR-FILTERED

WHF-ESD24-TAD

08-5

This sequence represents a structural challenge to a TAD inside
a STC resulting in a filtered radionuclide release also important
to criticality due to a drop of the cask at the operational height.

In this sequence the STC fails, the canister fails, the confinement
boundary remains intact, and a moderator enters canister.

ESD24-FLOOR-DROP, CASK-DROP, CANISTER-
FAIL, /CONFINEMENT, MODERATOR

9.65E-12

3.88E-13

1.27E-10

RR-FILTERED-ITC

WHF-ESD24-TAD

This sequence represents a structural challenge to a TAD inside
a STC resulting in an unfiltered radionuclide release due to a
drop of the cask at the operational height. In this sequence the
STC fails, the canister fails, the confinement boundary fails, and
a moderator is excluded from entering canister.

ESD24-FLOOR-DROP, CASK-DROP, CANISTER-
FAIL, CONFINEMENT, /MODERATOR

2.28E-09

8.39E-11

2.00E-08

RR-UNFILTERED

WHF-ESD24-TAD

08-7

This sequence represents a structural challenge to a TAD inside
a STC resulting in an unfiltered radionuclide release also
important to criticality due to a drop of the cask at the operational
height. In this sequence the STC fails, the canister fails, the
confinement boundary fails, and a moderator enters canister.

ESD24-FLOOR-DROP, CASK-DROP, CANISTER-
FAIL, CONFINEMENT, MODERATOR

3.03E-13

0.00E+00

6.25E-12

RR-UNFILTERED-ITC

WHF-ESD24-TAD

This sequence represents a structural challenge to a TAD inside
a STC resulting in a direct exposure from degradation of

shielding due to a drop of the cask above the operational height.
In this sequence the STC remains intact, and the shielding fails.

ESD24-FLOOR-TWOBLOCK, /CASK-
TWOBLOCK, SHIELD-CASK-DROP

9.73E-10

3.38E-10

2.29E-09

DE-SHIELD-DEGRADE

WHF-ESD24-TAD

09-3

This sequence represents a structural challenge to a TAD inside
a STC resulting in a direct exposure from loss of shielding due to
a drop of the cask above the operational height. In this
sequence the STC fails, and the canister remains intact.

ESD24-FLOOR-TWOBLOCK, CASK-TWOBLOCK,
/CANISTER-FAIL

0.00E+00

0.00E+00

0.00E+00

DE-SHIELD-LOSS

WHF-ESD24-TAD

09-4

This sequence represents a structural challenge to a TAD inside
a STC resulting in a filtered radionuclide release due to a drop of
the cask above the operational height. In this sequence the STC
fails, the canister fails, the confinement boundary remains intact,
and a moderator is excluded from entering canister.

ESD24-FLOOR-TWOBLOCK, CASK-TWOBLOCK,
CANISTER-FAIL, /CONFINEMENT,
/MODERATOR

9.73E-10

3.38E-10

2.29E-09

RR-FILTERED

WHF-ESD24-TAD

09-5

This sequence represents a structural challenge to a TAD inside
a STC resulting in a filtered radionuclide release also important
to criticality due to a drop of the cask above the operational
height. In this sequence the STC fails, the canister fails, the
confinement boundary remains intact, and a moderator enters
canister.

ESD24-FLOOR-TWOBLOCK, CASK-TWOBLOCK,
CANISTER-FAIL, /CONFINEMENT, MODERATOR

1.03E-13

0.00E+00

6.59E-13

RR-FILTERED-ITC

WHF-ESD24-TAD

09-6

This sequence represents a structural challenge to a TAD inside
a STC resulting in an unfiltered radionuclide release due to a
drop of the cask above the operational height. In this sequence
the STC fails, the canister fails, the confinement boundary fails,
and a moderator is excluded from entering canister.

ESD24-FLOOR-TWOBLOCK, CASK-TWOBLOCK,
CANISTER-FAIL, CONFINEMENT, /MODERATOR

3.39E-11

5.43E-12

143E-10

RR-UNFILTERED

WHF-ESD24-TAD

09-7

This sequence represents a structural challenge to a TAD inside
a STC resulting in an unfiltered radionuclide release also
important to criticality due to a drop of the cask above the
operational height. In this sequence the STC fails, the canister
fails, the confinement boundary fails, and a moderator enters
canister.

ESD24-FLOOR-TWOBLOCK, CASK-TWOBLOCK,
CANISTER-FAIL, CONFINEMENT, MODERATOR

1.51E-15

0.00E+00

2.52E-14

RR-UNFILTERED-ITC
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This sequence represents a structural challenge to a TAD inside
a STC resulting in a direct exposure from degradation of ESD24-FLOOR-TIP, /CASK-DROP, SHIELD-
WHF-ESD2AZTAD 10-2 shielding due to a cask tipover. In this sequence the STC CASK-DROP GooE08 | #.415:006 8.14E-08 DE-SHIEID:DEGRADE
remains intact, and the shielding fails.
This sequence represents a structural challenge to a TAD inside
WHF-ESD24-TAD 103 aSTC rgsultlng ina _dlrect exposure from Io;s of shielding c_iue to | ESD24-FLOOR-TIP, CASK-DROP, /CANISTER- 0.00E+00 0.00E+00 0.00E+00 DE-SHIELD-LOSS
a cask tipover. In this sequence the STC fails, and the canister FAIL
remains intact.
This sequence represents a structural challenge to a TAD inside
a STC resulting in a filtered radionuclide release due to a cask
: . ; - - ESD24-FLOOR-TIP, CASK-DROP, CANISTER-
WHF-ESD24-TAD 10-4 tlpov_er. In this sequence thr—; S'I_'C fails, the canister falls_, the FAIL, /CONFINEMENT, IMODERATOR 6.85E-06 4.31E-06 8.14E-06 RR-FILTERED
confinement boundary remains intact, and a moderator is
excluded from entering canister.
This sequence represents a structural challenge to a TAD inside
a STC resulting in a filtered radionuclide release also important
WHF-ESD24-TAD 10-5 to criticality due to a cask tipover. In this sequence the STC ESDZ4FLOORTIR, CASICDROR) CANISTER; 7.24E-10 3.08E-10 1.39E-09 RR-FILTERED-ITC
. " . - i FAIL, /CONFINEMENT, MODERATOR
fails, the canister fails, the confinement boundary remains intact,
and a moderator enters canister.
This sequence represents a structural challenge to a TAD inside
a STC resulting in an unfiltered radionuclide release due to a
WHF-ESD24-TAD 10-6 cask tipover. In this sequence the STC fails, the canister fails, ESD24-FLOOR-TIP, CASK-DROP, CANISTER- 2.35E-07 6.95E-08 6.15E-07 RR-UNFILTERED
. : » FAIL, CONFINEMENT, /MODERATOR
the confinement boundary fails, and a moderator is excluded
from entering canister.
This sequence represents a structural challenge to a TAD inside
a STC resulting in an unfiltered radionuclide release also
WHF-ESD24-TAD 10-7 important to criticality due to a cask tipover. In this sequence the o CORIIE LA DROG € NI TERy 2.40E-11 5.04E-12 8.55E-11 RR-UNFILTERED-ITC
X . g = = FAIL, CONFINEMENT, MODERATOR
STC fails, the canister fails, the confinement boundary fails, and
a moderator enters canister.
This sequence represents a structural challenge to a TAD inside
a STC resulting in a direct exposure from degradation of ESD24-FLOOR-DROPON, /CASK-DROP,
WHEESD2A-TAD itz shielding due to a drop of a heavy object onto the cask. In this SHIELD-CASK-DROP e e oE £ DESHIELD-DECRADE
sequence the STC remains intact, and the shielding fails.
This sequence represents a structural challenge to a TAD inside
a STC resulting in a direct exposure from loss of shielding due to | ESD24-FLOOR-DROPON, CASK-DROP,
WHF-ESD24:TAD: -3 a drop of a heavy object onto the cask. In this sequence the JCANISTER-FAIL Q00E+00" | Q.00E+00 Q-00E+00 DESHIEIDIDSS
8TC fails, and the canister remains intact.
This sequence represents a structural challenge to a TAD inside
a STC resulting in a filtered radionuclide release due to a drop of | ESD24-FLOOR-DROPON, CASK-DROP,
WHF-ESD24-TAD 11-4 a heavy object onto the cask. In this sequence the STC fails, the | CANISTER-FAIL, /CONFINEMENT, 1.49E-07 1.48E-07 2.01E-08 RR-FILTERED
canister fails, the confinement boundary remains intact, and a /MODERATOR
moderator is excluded from entering canister.
This sequence represents a structural challenge to a TAD inside
a STC resulting in a filtered radionuclide release also important
WHF-ESD24-TAD 11-5 to criticality due to a drop of a heavy object onto the cask. In this ESD24:FLOOR-DROFON, CASKDROP, 1.57E-11 1.02E-11 1.84E-11 RR-FILTERED-ITC

sequence the STC fails, the canister fails, the confinement
boundary remains intact, and a moderator enters canister.

CANISTER-FAIL, /CONFINEMENT, MODERATOR
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WHF-ESD24-TAD

11-6

This sequence represents a structural challenge to a TAD inside
a STC resulting in an unfiltered radionuclide release due to a
drop of a heavy object onto the cask. In this sequence the STC
fails, the canister fails, the confinement boundary fails, and a
moderator is excluded from entering canister.

ESD24-FLOOR-DROPON, CASK-DROP,
CANISTER-FAIL, CONFINEMENT, /MODERATOR

5.25E-09

2.41E-09

9.00E-09

RR-UNFILTERED

WHF-ESD24-TAD

11-7

This sequence represents a structural challenge to a TAD inside
a STC resulting in an unfiltered radionuclide release also
important to criticality due to a drop of a heavy object onto the
cask. In this sequence the STC fails, the canister fails, the
confinement boundary fails, and a moderator enters canister.

ESD24-FLOOR-DROPON, CASK-DROP,
CANISTER-FAIL, CONFINEMENT, MODERATOR

5.43E-13

1.28E-13

1.63E-12

RR-UNFILTERED-ITC

WHF-ESD25-TAD

This sequence represents a structural challenge to a TAD inside
a STC resulting in a filtered radionuclide release due to a drop of
a heavy object onto the cask. In this sequence the STC fails, the
confinement boundary remains intact, and a moderator is
excluded from entering canister.

ESD25-TAD-DROPON, CASK-DROP,
/CONFINEMENT, /MODERATOR

1.49E-06

1.48E-06

2.01E-07

RR-FILTERED

WHF-ESD25-TAD

2-3

This sequence represents a structural challenge to a TAD inside
a STC resulting in a filtered radionuclide release also important
to criticality due to a drop of a heavy object onto the cask. In this
sequence the STC fails, the confinement boundary remains
intact, and a moderator enters canister.

WHF-ESD25-TAD

2.4

ESD25-TAD-DROPON, CASK-DROP,
/CONFINEMENT, MODERATOR

1.58E-10

1.03E-10

1.84E-10

RR-FILTERED-ITC

This sequence represents a structural challenge to a TAD inside
a STC resulting in an unfiltered radionuclide release due to a
drop of a heavy object onto the cask. In this sequence the STC
fails, the confinement boundary fails, and a moderator is
excluded from entering canister.

ESD25-TAD-DROPON, CASK-DROP,
CONFINEMENT, /MODERATOR

5.25E-08

2.41E-08

9.00E-08

RR-UNFILTERED

WHF-ESD25-TAD

2-5

This sequence represents a structural challenge to a TAD inside
a STC resulting in an unfiltered radionuclide release also
important to criticality due to a drop of a heavy object onto the
cask. In this sequence the STC fails, the confinement boundary
fails, and a moderator enters canister.

ESD25-TAD-DROPON, CASK-DROP,
CONFINEMENT, MODERATOR

5.58E-12

1.68E-12

1.62E-11

RR-UNFILTERED-ITC

WHF-ESD25-TAD

3-2

This sequence represents a structural challenge to a TAD inside
a STC resulting in a filtered radionuclide release due to an
impact to an STC. In this sequence the STC fails, the
confinement boundary remains intact, and a moderator is
excluded from entering canister.

ESD25-TAD-IMPACT, CASK-IMPACT,

/CONFINEMENT, /MODERATOR

1.06E-07

7.99E-08

9.63E-08

RR-FILTERED

WHF-ESD25-TAD

3-3

This sequence represents a structural challenge to a TAD inside
a STC resulting in a filtered radionuclide release also important
to criticality due to an impact to an STC. In this sequence the
STC fails, the confinement boundary remains intact, and a
moderator enters canister.

ESD25-TAD-IMPACT, CASK-IMPACT,

/CONFINEMENT, MODERATOR

1.12E-11

5.56E-12

1.88E-11

RR-FILTERED-ITC

WHF-ESD25-TAD

This sequence represents a structural challenge to a TAD inside
a STC resulting in an unfiltered radionuclide release due to an
impact to an STC. In this sequence the STC fails, the
confinement boundary fails, and a moderator is excluded from
entering canister.

ESD25-TAD-IMPACT, CASK-IMPACT,

CONFINEMENT, /MODERATOR

3.92E-09

1.33E-09

9.61E-09

RR-UNFILTERED

WHF-ESD25-TAD

This sequence represents a structural challenge to a TAD inside
a STC resulting in an unfiltered radionuclide release also
important to criticality due to an impact to an STC. In this
sequence the STC fails, the confinement boundary fails, and a
moderator enters canister.

ESD25-TAD-IMPACT, CASK-IMPACT,

CONFINEMENT, MODERATOR

3.80E-13

0.00E+00

1.85E-12

RR-UNFILTERED-ITC

November 2008



‘Wet Handling Facility Reliability and
Event Sequence Categorization Analysis

050-PSA-WHO00-00200-000-00B

Table G-1.

Event Sequence Quantification
Summary (Continued)

Event Tree

Sequence

Text Description of Sequence

Logic

Mean

Median

Standard
Deviation

End State

WHF-ESD26-TAD

This sequence represents a structural challenge to a TAD
resulting in an unfiltered radionuclide release due to a failure to
fully dry the TAD canister during closure. In this sequence the
cask overpressurizes.

ESD26-TAD-DRYFAIL, OVERPRESSURE

0.00E+00

0.00E+00

0.00E+00

RR-UNFILTERED

WHF-ESD27-TAD

2-1

This sequence represents a structural challenge to a TAD
resulting in a filtered radionuclide release due to a failure to
completely weld the TAD lid. In this sequence the confinement
boundary remains intact, and a moderator is excluded from
entering canister.

ESD27-TAD-BADWELD, /HVAC-PREP,
/MODERATOR-SAMPLING

0.00E+00

0.00E+00

0.00E+00

RR-FILTERED

WHF-ESD27-TAD

2-2

This sequence represents a structural challenge to a TAD
resulting in a filtered radionuclide release also important to
criticality due to a failure to completely weld the TAD lid. In this
sequence the confinement boundary remains intact, and a
moderator enters canister.

ESD27-TAD-BADWELD, /HVAC-PREP,
MODERATOR-SAMPLING

0.00E+00

0.00E+00

0.00E+00

RR-FILTERED-ITC

WHF-ESD27-TAD

2-3

This sequence represents a structural challenge to a TAD
resulting in an unfiltered radionuclide release due to a failure to
completely weld the TAD lid. In this sequence the confinement
boundary fails, and a moderator is excluded from entering
canister.

ESD27-TAD-BADWELD, HVAC-PREP,
/MODERATOR-SAMPLING

0.00E+00

0.00E+00

0.00E+00

RR-UNFILTERED

WHF-ESD27-TAD

2.4

This sequence represents a structural challenge to a TAD
resulting in an unfiltered radionuclide release also important to
criticality due to a failure to completely weld the TAD lid. In this
sequence the confinement boundary fails, and a moderator
enters canister.

ESD27-TAD-BADWELD, HVAC-PREP,
MODERATOR-SAMPLING

0.00E+00

0.00E+00

0.00E+00

RR-UNFILTERED-ITC

WHF-ESD27-TAD

31

This sequence represents a structural challenge to a TAD
resulting in a filtered radionuclide release due to an impact to the
TAD sample line. In this sequence the confinement boundary
remains intact, and a moderator is excluded from entering
canister.

ESD27-TAD-LINE, /HVAC-PREP, /MODERATOR-
SAMPLING

1.54E-03

2.55E-04

6.41E-03

RR-FILTERED

WHF-ESD27-TAD

This sequence represents a structural challenge to a TAD

resulting in a filtered radionuclide release also important to
criticality due to an impact to the TAD sample line. In this

sequence the confinement boundary remains intact, and a
moderator enters canister.

ESD27-TAD-LINE, /HVAC-PREP, MODERATOR-
SAMPLING

0.00E+00

0.00E+00

0.00E+00

RR-FILTERED-ITC

WHF-ESD27-TAD

This sequence represents a structural challenge to a TAD
resulting in an unfiltered radionuclide release due to an impact to
the TAD sample line. In this sequence the confinement
boundary fails, and a moderator is excluded from entering
canister.

ESD27-TAD-LINE, HVAC-PREP, /MODERATOR-
SAMPLING

1.64E-06

1.51E-07

1.33E-05

RR-UNFILTERED

WHF-ESD27-TAD

34

This sequence represents a structural challenge to a TAD
resulting in an unfiltered radionuclide release also important to
criticality due to an impact to the TAD sample line. In this
sequence the confinement boundary fails, and a moderator
enters canister.

ESD27-TAD-LINE, HVAC-PREP, MODERATOR-
SAMPLING

0.00E+00

0.00E+00

0.00E+00

RR-UNFILTERED-ITC

WHF-ESD28-TAD

This sequence represents a structural challenge to a TAD inside
a STC resulting in a direct exposure from degradation of
shielding due to a drop of a heavy object onto the cask. In this
sequence the STC remains intact, and the shielding fails.

ESD28-TAD-DROPON, /CASK-DROP, SHIELD-
CASK-DROP

1.49E-06

1.48E-06

2.01E-07

DE-SHIELD-DEGRADE
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Table G-1.

Event Sequence Quantification
Summary (Continued)

Event Tree

Sequence

Text Description of Sequence

Logic
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End State

WHF-ESD28-TAD

2-3

This sequence represents a structural challenge to a TAD inside
a STC resulting in a direct exposure from loss of shielding due to
a drop of a heavy object onto the cask. In this sequence the
8TC fails, and the canister remains intact.

ESD28-TAD-DROPON, CASK-DROP,
/CANISTER-FAIL

0.00E+00

0.00E+00

0.00E+00

DE-SHIELD-LOSS

WHF-ESD28-TAD

2.4

This sequence represents a structural challenge to a TAD inside
a STC resulting in a filtered radionuclide release due to a drop of
a heavy object onto the cask. In this sequence the STC fails, the
canister fails, the confinement boundary remains intact, and a
moderator is excluded from entering canister.

ESD28-TAD-DROPON, CASK-DROP, CANISTER-
FAIL, /CONFINEMENT, /MODERATOR

1.49E-06

1.48E-06

2.01E-07

RR-FILTERED

WHF-ESD28-TAD

2-5

This sequence represents a structural challenge to a TAD inside
a STC resulting in a filtered radionuclide release also important
to criticality due to a drop of a heavy object onto the cask. In this
sequence the STC fails, the canister fails, the confinement
boundary remains intact, and a moderator enters canister.

ESD28-TAD-DROPON, CASK-DROP, CANISTER-
FAIL, /CONFINEMENT, MODERATOR

1.58E-10

1.03E-10

1.84E-10

RR-FILTERED-ITC

WHF-ESD28-TAD

2-6

This sequence represents a structural challenge to a TAD inside
a STC resulting in an unfiltered radionuclide release due to a
drop of a heavy object onto the cask. In this sequence the STC
fails, the canister fails, the confinement boundary fails, and a
moderator is excluded from entering canister.

ESD28-TAD-DROPON, CASK-DROP, CANISTER-
FAIL, CONFINEMENT, /MODERATOR

5.25E-08

2.41E-08

9.00E-08

RR-UNFILTERED

WHF-ESD28-TAD

2-7

This sequence represents a structural challenge to a TAD inside
a STC resulting in an unfiltered radionuclide release also
important to criticality due to a drop of a heavy object onto the
cask. In this sequence the STC fails, the canister fails, the
confinement boundary fails, and a moderator enters canister.

ESD28-TAD-DROPON, CASK-DROP, CANISTER-
FAIL, CONFINEMENT, MODERATOR

5.58E-12

1.68E-12

1.62E-11

RR-UNFILTERED-ITC

WHF-ESD28-TAD

3-2

This sequence represents a structural challenge to a TAD inside
a STC resulting in a direct exposure from degradation of
shielding due to a drop of the cask at the operational height. In
this sequence the STC remains intact, and the shielding fails.

ESD28-TAD-DROP, /CASK-DROP, SHIELD-
CASK-DROP

3.05E-07

2.64E-08

1.88E-06

DE-SHIELD-DEGRADE

WHF-ESD28-TAD

3-3

This sequence represents a structural challenge to a TAD inside
a STC resulting in a direct exposure from loss of shielding due to
a drop of the cask at the operational height. In this sequence the
8TC fails, and the canister remains intact.

ESD28-TAD-DROP, CASK-DROP, /CANISTER-
FAIL

0.00E+00

0.00E+00

0.00E+00

DE-SHIELD-LOSS

WHF-ESD28-TAD

3-4

This sequence represents a structural challenge to a TAD inside
a STC resulting in a filtered radionuclide release due to a drop of
the cask at the operational height. In this sequence the STC
fails, the canister fails, the confinement boundary remains intact,
and a moderator is excluded from entering canister.

ESD28-TAD-DROP, CASK-DROP, CANISTER-
FAIL, /CONFINEMENT, /MODERATOR

3.05E-07

2.64E-08

1.88E-06

RR-FILTERED

WHF-ESD28-TAD

3-5

This sequence represents a structural challenge to a TAD inside
a STC resulting in a filtered radionuclide release also important
to criticality due to a drop of the cask at the operational height.

In this sequence the STC fails, the canister fails, the confinement
boundary remains intact, and a moderator enters canister.

ESD28-TAD-DROP, CASK-DROP, CANISTER-
FAIL, /CONFINEMENT, MODERATOR

4.83E-11

1.81E-12

6.37E-10

RR-FILTERED-ITC

WHF-ESD28-TAD

This sequence represents a structural challenge to a TAD inside
a STC resulting in an unfiltered radionuclide release due to a
drop of the cask at the operational height. In this sequence the
STC fails, the canister fails, the confinement boundary fails, and
a moderator is excluded from entering canister.

ESD28-TAD-DROP, CASK-DROP, CANISTER-
FAIL, CONFINEMENT, /MODERATOR

1.14E-08

4.20E-10

9.99E-08

RR-UNFILTERED
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Table G-1. Event Sequence Quantification
Summary (Continued)
Event Tree Sequence Text Description of Sequence Logic Mean Median Star_\dgrd End State
Deviation
This sequence represents a structural challenge to a TAD inside
a STC resulting in an unfiltered radionuclide release also
WHF-ESD28-TAD 37 important to criticality due to a drop of the cask at the operational ESD28-TAD-DROP, CASK-DROP, CANISTER- 1.55E-12 0.00E+00 3.12E-11 RR-UNFILTERED-ITC
g . > - 3 FAIL, CONFINEMENT, MODERATOR
height. In this sequence the STC fails, the canister fails, the
confinement boundary fails, and a moderator enters canister.
This sequence represents a structural challenge to a TAD inside
a STC resulting in a direct exposure from degradation of ESD28-TAD-TWOBLOCK, /CASK-TWOBLOCK,
WHF-ESD28-FAD 42 shielding due to a drop of the cask above the operational height. | SHIELD-CASK-DROP 86500 1.69E:08 f.tak-08 DE:SHIELD:DEGRADE
In this sequence the STC remains intact, and the shielding fails.
This sequence represents a structural challenge to a TAD inside
a STC resulting in a direct exposure from loss of shielding due to | ESD28-TAD-TWOBLOCK, CASK-TWOBLOCK,
WHE-ESD28-TAD 4l a drop of the cask above the operational height. In this JCANISTER-FAIL GIORIEEe: || U=y CHE =00 DESHIEED:LOSS
sequence the STC fails, and the canister remains intact.
This sequence represents a structural challenge to a TAD inside
a STC resulting in a filtered radionuclide release due to a drop of | ESD28-TAD-TWOBLOCK, CASK-TWOBLOCK,
WHF-ESD28-TAD 4-4 the cask above the operational height. In this sequence the STC | CANISTER-FAIL, /CONFINEMENT, 4.86E-09 1.69E-09 1.14E-08 RR-FILTERED
fails, the canister fails, the confinement boundary remains intact, | /MODERATOR
and a moderator is excluded from entering canister.
This sequence represents a structural challenge to a TAD inside
a STC resulting in a filtered radionuclide release also important
to criticality due to a drop of the cask above the operational ESD28-TAD-TWOBLOCK, CASK-TWOBLOCK,
WHF-ESD28-TAD. G height. In this sequence the STC fails, the canister fails, the CANISTER-FAIL, /CONFINEMENT, MODERATOR 69813 129843 2912 RR-EILTERERITC
confinement boundary remains intact, and a moderator enters
canister.
This sequence represents a structural challenge to a TAD inside
a STC resulting in an unfiltered radionuclide release due to a
; - j ESD28-TAD-TWOBLOCK, CASK-TWOBLOCK,
WHF-ESD28-TAD 4-6 drop ofthe_cask abovg the o_peratlonal height. In this sequence CANISTER-FAIL, CONFINEMENT, /MODERATOR 1.70E-10 2.70E-11 7.13E-10 RR-UNFILTERED
the STC fails, the canister fails, the confinement boundary fails,
and a moderator is excluded from entering canister.
This sequence represents a structural challenge to a TAD inside
a STC resulting in an unfiltered radionuclide release also
r < g important to criticality due to a drop of the cask above the ESD28-TAD-TWOBLOCK, CASK-TWOBLOCK, ‘@ : 2 3
WHF:ESD28-TAD At operational height. In this sequence the STC fails, the canister CANISTER-FAIL, CONFINEMENT, MODERATOR 128814 QI0E#00 1=30E:15 RR:UNFILTERED-ATC
fails, the confinement boundary fails, and a moderator enters
canister.
This sequence represents a structural challenge to a TAD inside
a STC resulting in a direct exposure from degradation of ESD28-TAD-IMPACT, /CASK-IMPACT, SHIELD-
WHF-ESD28-TAD. 92 shielding due to an impact to an STC. In this sequence the STC | CASK-IMPACT SHLES08 2.10E:08 A48 PE-SHIELD-DEGRADE
remains intact, and the shielding fails.
This sequence represents a structural challenge to a TAD inside
a STC resulting in a direct exposure from loss of shielding due to | ESD28-TAD-IMPACT, CASK-IMPACT,
QUHRESD IS TAE &8 an impact to an STC. In this sequence the STC fails, and the JCANISTER-FAIL CCUL U e 00E LU0 QOUE L0y RE SHIELEALDES
canister remains intact.
This sequence represents a structural challenge to a TAD inside
a STC resulting in a filtered radionuclide release due to an ESD28-TAD-IMPACT, CASK-IMPACT,
WHF-ESD28-TAD 5-4 impact to an STC. In this sequence the STC fails, the canister CANISTER-FAIL, /CONFINEMENT, 3.42E-08 2.15E-08 4.07E-08 RR-FILTERED

fails, the confinement boundary remains intact, and a moderator
is excluded from entering canister.

/MODERATOR
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Table G-1.

Event Sequence Quantification
Summary (Continued)

Event Tree
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Text Description of Sequence

Logic

Mean

Median
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Deviation
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WHF-ESD28-TAD

5-5

This sequence represents a structural challenge to a TAD inside
a STC resulting in a filtered radionuclide release also important
to criticality due to an impact to an STC. In this sequence the
STC fails, the canister fails, the confinement boundary remains
intact, and a moderator enters canister.

ESD28-TAD-IMPACT, CASK-IMPACT,
CANISTER-FAIL, /CONFINEMENT, MODERATOR

3.61E-12

1.55E-12

6.96E-12

RR-FILTERED-ITC

WHF-ESD28-TAD

This sequence represents a structural challenge to a TAD inside
a STC resulting in an unfiltered radionuclide release due to an
impact to an STC. In this sequence the STC fails, the canister
fails, the confinement boundary fails, and a moderator is
excluded from entering canister.

ESD28-TAD-IMPACT, CASK-IMPACT,
CANISTER-FAIL, CONFINEMENT, /MODERATOR

1.18E-09

3.47E-10

3.07E-09

RR-UNFILTERED

WHF-ESD28-TAD

This sequence represents a structural challenge to a TAD inside
a STC resulting in an unfiltered radionuclide release also
important to criticality due to an impact to an STC. In this
sequence the STC fails, the canister fails, the confinement
boundary fails, and a moderator enters canister.

ESD28-TAD-IMPACT, CASK-IMPACT,
CANISTER-FAIL, CONFINEMENT, MODERATOR

1.05E-13

0.00E+00

4.30E-13

RR-UNFILTERED-ITC

WHF-ESD28-TAD

6-2

This sequence represents a structural challenge to a TAD inside
a STC resulting in a direct exposure from degradation of
shielding due to a cask tipover. In this sequence the STC
remains intact, and the shielding fails.

ESD28-TAD-TIP, /CASK-DROP, SHIELD-CASK-
DROP

1.11E-06

4.34E-07

2.34E-06

DE-SHIELD-DEGRADE

WHF-ESD28-TAD

6-3

This sequence represents a structural challenge to a TAD inside
a STC resulting in a direct exposure from loss of shielding due to
a cask tipover. In this sequence the STC fails, and the canister
remains intact.

ESD28-TAD-TIP, CASK-DROP, /CANISTER-FAIL

0.00E+00

0.00E+00

0.00E+00

DE-SHIELD-LOSS

WHF-ESD28-TAD

This sequence represents a structural challenge to a TAD inside
a STC resulting in a filtered radionuclide release due to a cask
tipover. In this sequence the STC fails, the canister fails, the
confinement boundary remains intact, and a moderator is
excluded from entering canister.

ESD28-TAD-TIP, CASK-DROP, CANISTER-FAIL,
/CONFINEMENT, /MODERATOR

1.11E-06

4.34E-07

2.34E-06

RR-FILTERED

WHF-ESD28-TAD

6-5

This sequence represents a structural challenge to a TAD inside
a STC resulting in a filtered radionuclide release also important
to criticality due to a cask tipover. In this sequence the STC
fails, the canister fails, the confinement boundary remains intact,
and a moderator enters canister.

ESD28-TAD-TIP, CASK-DROP, CANISTER-FAIL,
/CONFINEMENT, MODERATOR

1.18E-10

3.08E-11

3.35E-10

RR-FILTERED-ITC

WHF-ESD28-TAD

6-6

This sequence represents a structural challenge to a TAD inside
a STC resulting in an unfiltered radionuclide release due to a
cask tipover. In this sequence the STC fails, the canister fails,
the confinement boundary fails, and a moderator is excluded
from entering canister.

ESD28-TAD-TIP, CASK-DROP, CANISTER-FAIL,
CONFINEMENT, /MODERATOR

3.86E-08

6.99E-09

1.48E-07

RR-UNFILTERED

WHF-ESD28-TAD

6-7

This sequence represents a structural challenge to a TAD inside
a STC resulting in an unfiltered radionuclide release also
important to criticality due to a cask tipover. In this sequence the
STC fails, the canister fails, the confinement boundary fails, and
a moderator enters canister.

ESD28-TAD-TIP, CASK-DROP, CANISTER-FAIL,
CONFINEMENT, MODERATOR

3.90E-12

5.17E-13

1.96E-11

RR-UNFILTERED-ITC

WHF-ESD29-DPC

This sequence represents a structural challenge to a DPC
resulting in a direct exposure from loss of shielding due to a
temporary loss of shielding during preparation activities.

ESD29-EXPOSURE-RING

6.78E-02

4.26E-02

8.06E-02

DE-SHIELD-LOSS

WHF-ESD29-DPC

This sequence represents a structural challenge to a DPC
resulting in a direct exposure from loss of shielding due to a
temporary loss of shielding during preparation activities.

ESD29-EXPOSURE-CTM

3.17E-03

2.90E-03

1.28E-03

DE-SHIELD-LOSS
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This sequence represents a structural challenge to a DPC
WHF-ESD29-DPC 4 resulting in a direct exposure from loss of shielding due to a ESD29-EXPOSURE-LIFT 2.74E-01 2.24E-01 1.61E-01 DE-SHIELD-LOSS
temporary loss of shielding during preparation activities.

This sequence represents a structural challenge to a TAD
WHF-ESD23-TAD 2 resulting in a direct exposure from loss of shielding due to a ESD29-TAD-RING 6.67E-02 2.60E-02 1.41E-01 DE-SHIELD-LOSS
temporary loss of shielding during TAD closure activities.

This sequence represents a structural challenge to a TAD
WHF-ESD23-TAD 3 resulting in a direct exposure from loss of shielding due to a ESD29-TAD-CTM 2.24E-02 1.72E-02 1.74E-02 DE-SHIELD-LOSS |
temporary loss of shielding during TAD closure activities.

This sequence represents a structural challenge to a DPC
WHF-ESD30-DPC 2 resulting in a direct exposure from loss of shielding due to a ESD30-EXPOSURE-SPLASH 1.91E-02 1.95E-03 1.32E-01 DE-SHIELD-LOSS |
temporary loss of shielding during pool activities.

This sequence represents a structural challenge to a DPC
WHF-ESD30-DPC 3 resulting in a direct exposure from loss of shielding due to a ESD30-EXPOSURE-DECON 0.00E+00 0.00E+00 0.00E+00 DE-SHIELD-LOSS
temporary loss of shielding during pool activities.

This sequence results from the SFTM lifting a spent fuel
WHF-ESD30-FUEL 2 assembly too high causing a direct exposure from loss of water ESD30-EXPOSURE-FUELHIGH 4.71E-02 2.40E-02 7 45E-02 DE-SHIELD-LOSS
shielding during pool activities.

This sequence represents a structural challenge to a CSNF
inside a transportation cask resulting in a direct exposure from
WHF-ESD31-CSNF 2-2 loss of shielding due to a localized fire in the cask receipt area.
In this sequence the transportation cask remains intact, and the
shielding fails.

ESD31-CSNF-TCVEST, /BARE-FUEL-FIRE,

SHIELD-FIRE 1.13E-02 1.01E-02 5.61E-03 DE-SHIELD-LOSS

This sequence represents a structural challenge to a CSNF
inside a transportation cask resulting in a filtered radionuclide
WHF-ESD31-CSNF 2.3 release due to a localized fire in the cask receipt area. In this ESD31-CSNF-TCVEST, BARE-FUEL-FIRE,
sequence the transportation cask fails, the confinement /CONFINEMENT, /MODERATOR-BARE-FUEL
boundary remains intact, and a moderator is excluded from
entering canister.

5.63E-04 5.03E-04 2.81E-04 RR-FILTERED

This sequence represents a structural challenge to a CSNF
inside a transportation cask resulting in a filtered radionuclide
WHF-ESD31-CSNF 2.4 release also important to criticality due to a localized fire in the ESD31-CSNF-TCVEST, BARE-FUEL-FIRE,
cask receipt area. In this sequence the transportation cask fails, | /CONFINEMENT, MODERATOR-BARE-FUEL
the confinement boundary remains intact, and a moderator
enters canister.

0.00E+00 0.00E+00 0.00E+00 RR-FILTERED-ITC

This sequence represents a structural challenge to a CSNF
inside a transportation cask resulting in an unfiltered radionuclide
WHF-ESD31-CSNF 25 release due to a localized fire in the cask receipt area. In this ESD31-CSNF-TCVEST, BARE-FUEL-FIRE,
sequence the transportation cask fails, the confinement CONFINEMENT, /MODERATOR-BARE-FUEL
boundary fails, and a moderator is excluded from entering
canister.

1.94E-05 8.27E-06 3.60E-05 RR-UNFILTERED

This sequence represents a structural challenge to a CSNF
inside a transportation cask resulting in an unfiltered radionuclide
WHF-ESD31-CSNF 2-6 release also important to criticality due to a localized fire in the
cask receipt area. In this sequence the transportation cask fails,
the confinement boundary fails, and a moderator enters canister.

ESD31-CSNF-TCVEST, BARE-FUEL-FIRE,

CONFINEMENT, MODERATOR-BARE-FUEL 0.00E+00 0.00E+00 0.00E+00 RR-UNFILTERED-ITC
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WHF-ESD31-CSNF

3-2

This sequence represents a structural challenge to a CSNF
inside a transportation cask resulting in a direct exposure from
loss of shielding due to a localized fire in the cask preparation
area. In this sequence the transportation cask remains intact,
and the shielding fails.

ESD31-CSNF-PREP, /BARE-FUEL-FIRE,
SHIELD-FIRE

2.03E-02

1.81E-02

1.01E-02

DE-SHIELD-LOSS

WHF-ESD31-CSNF

3-3

This sequence represents a structural challenge to a CSNF
inside a transportation cask resulting in a filtered radionuclide
release due to a localized fire in the cask preparation area. In
this sequence the transportation cask fails, the confinement
boundary remains intact, and a moderator is excluded from
entering canister.

ESD31-CSNF-PREP, BARE-FUEL-FIRE, /HVAC-
FIRE, /MODERATOR-BARE-FUEL

0.00E+00

0.00E+00

0.00E+00

RR-FILTERED

WHF-ESD31-CSNF

34

This sequence represents a structural challenge to a CSNF
inside a transportation cask resulting in a filtered radionuclide
release also important to criticality due to a localized fire in the
cask preparation area. In this sequence the transportation cask
fails, the confinement boundary remains intact, and a moderator
enters canister.

ESD31-CSNF-PREP, BARE-FUEL-FIRE, /HVAC-
FIRE, MODERATOR-BARE-FUEL

0.00E+00

0.00E+00

0.00E+00

RR-FILTERED-ITC

WHF-ESD31-CSNF

This sequence represents a structural challenge to a CSNF
inside a transportation cask resulting in an unfiltered radionuclide
release due to a localized fire in the cask preparation area. In
this sequence the transportation cask fails, the confinement
boundary fails, and a moderator is excluded from entering
canister.

ESD31-CSNF-PREP, BARE-FUEL-FIRE, HVAC-
FIRE, /MODERATOR-BARE-FUEL

1.01E-03

9.06E-04

5.05E-04

RR-UNFILTERED

WHF-ESD31-CSNF

This sequence represents a structural challenge to a CSNF
inside a transportation cask resulting in an unfiltered radionuclide
release also important to criticality due to a localized fire in the
cask preparation area. In this sequence the transportation cask
fails, the confinement boundary fails, and a moderator enters
canister.

ESD31-CSNF-PREP, BARE-FUEL-FIRE, HVAC-
FIRE, MODERATOR-BARE-FUEL

0.00E+00

0.00E+00

0.00E+00

RR-UNFILTERED-ITC

WHF-ESD31-CSNF

This sequence represents a structural challenge to a CSNF
inside a transportation cask resulting in a direct exposure from
loss of shielding due to a large fire in the WHF. In this sequence
the transportation cask remains intact, and the shielding fails.

ESD31-CSNF-LARGE, /BARE-FUEL-FIRE,
SHIELD-FIRE

4.13E-02

3.64E-02

2.18E-02

DE-SHIELD-LOSS

WHF-ESD31-CSNF

43

This sequence represents a structural challenge to a CSNF
inside a transportation cask resulting in a filtered radionuclide
release due to a large fire in the WHF. In this sequence the
transportation cask fails, the confinement boundary remains
intact, and a moderator is excluded from entering canister.

ESD31-CSNF-LARGE, BARE-FUEL-FIRE, /HVAC-
FIRE, /MODERATOR-BARE-FUEL

0.00E+00

0.00E+00

0.00E+00

RR-FILTERED

WHF-ESD31-CSNF

This sequence represents a structural challenge to a CSNF
inside a transportation cask resulting in a filtered radionuclide
release also important to criticality due to a large fire in the WHF.
In this sequence the transportation cask fails, the confinement
boundary remains intact, and a moderator enters canister.

ESD31-CSNF-LARGE, BARE-FUEL-FIRE, /HVAC-
FIRE, MODERATOR-BARE-FUEL

0.00E+00

0.00E+00

0.00E+00

RR-FILTERED-ITC

WHF-ESD31-CSNF

45

This sequence represents a structural challenge to a CSNF
inside a transportation cask resulting in an unfiltered radionuclide
release due to a large fire in the WHF. In this sequence the
transportation cask fails, the confinement boundary fails, and a
moderator is excluded from entering canister.

ESD31-CSNF-LARGE, BARE-FUEL-FIRE, HVAC-
FIRE, /MODERATOR-BARE-FUEL

2.06E-03

1.82E-03

1.08E-03

RR-UNFILTERED
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WHF-ESD31-CSNF

46

This sequence represents a structural challenge to a CSNF
inside a transportation cask resulting in an unfiltered radionuclide
release also important to criticality due to a large fire in the WHF.
In this sequence the transportation cask fails, the confinement
boundary fails, and a moderator enters canister.

ESD31-CSNF-LARGE, BARE-FUEL-FIRE, HVAC-
FIRE, MODERATOR-BARE-FUEL

0.00E+00

0.00E+00

0.00E+00

RR-UNFILTERED-ITC

WHF-ESD31-DPC

2-2

This sequence represents a structural challenge to a DPC
resulting in a direct exposure from loss of shielding due to a
localized fire in the cask receipt area. In this sequence the
canister remains intact, and the shielding fails.

ESD31-DPC-TCVEST, /CANISTER-FIRE,
SHIELD-FIRE

4.13E-03

3.69E-03

2.06E-03

DE-SHIELD-LOSS

WHF-ESD31-DPC

2-3

This sequence represents a structural challenge to a DPC
resulting in a filtered radionuclide release due to a localized fire
in the cask receipt area. In this sequence the canister fails, the
confinement boundary remains intact, and a moderator is
excluded from entering canister.

ESD31-DPC-TCVEST, CANISTER-FIRE,
/CONFINEMENT, /MODERATOR-FIRE

8.25E-09

7.38E-09

4.11E-08

RR-FILTERED

WHF-ESD31-DPC

2.4

This sequence represents a structural challenge to a DPC
resulting in a filtered radionuclide release also important to
criticality due to a localized fire in the cask receipt area. In this
sequence the canister fails, the confinement boundary remains
intact, and a moderator enters canister.

ESD31-DPC-TCVEST, CANISTER-FIRE,
/CONFINEMENT, MODERATOR-FIRE

8.25E-09

7.38E-09

4. 11E-08

RR-FILTERED-ITC

WHF-ESD31-DPC

2-5

This sequence represents a structural challenge to a DPC
resulting in an unfiltered radionuclide release due to a localized
fire in the cask receipt area. In this sequence the canister fails,
the confinement boundary fails, and a moderator is excluded
from entering canister.

ESD31-DPC-TCVEST, CANISTER-FIRE,
CONFINEMENT, /MODERATOR-FIRE

2.84E-10

1.21E-10

5.29E-10

RR-UNFILTERED |

WHF-ESD31-DPC

2-6

This sequence represents a structural challenge to a DPC
resulting in an unfiltered radionuclide release also important to
criticality due to a localized fire in the cask receipt area. In this
sequence the canister fails, the confinement boundary fails, and
a moderator enters canister.

ESD31-DPC-TCVEST, CANISTER-FIRE,
CONFINEMENT, MODERATOR-FIRE

2.84E-10

1.21E-10

5.29E-10

RR-UNFILTERED-ITC |

WHF-ESD31-DPC

3-2

This sequence represents a structural challenge to a DPC
resulting in a direct exposure from loss of shielding due to a
localized fire in the cask preparation area. In this sequence the
canister remains intact, and the shielding fails.

ESD31-DPC-PREP, /CANISTER-FIRE, SHIELD-
FIRE

3.06E-03

2.74E-03

1.53E-03

DE-SHIELD-LOSS

WHF-ESD31-DPC

3-3

This sequence represents a structural challenge to a DPC
resulting in a filtered radionuclide release due to a localized fire
in the cask preparation area. In this sequence the canister fails,
the confinement boundary remains intact, and a moderator is
excluded from entering canister.

ESD31-DPC-PREP, CANISTER-FIRE, /HVAC-
FIRE, /MODERATOR-FIRE

0.00E+00

0.00E+00

0.00E+00

RR-FILTERED

WHF-ESD31-DPC

34

This sequence represents a structural challenge to a DPC
resulting in a filtered radionuclide release also important to
criticality due to a localized fire in the cask preparation area. In
this sequence the canister fails, the confinement boundary
remains intact, and a moderator enters canister.

ESD31-DPC-PREP, CANISTER-FIRE, /HVAC-
FIRE, MODERATOR-FIRE

0.00E+00

0.00E+00

0.00E+00

RR-FILTERED-ITC

WHF-ESD31-DPC

3-5

This sequence represents a structural challenge to a DPC
resulting in an unfiltered radionuclide release due to a localized
fire in the cask preparation area. In this sequence the canister
fails, the confinement boundary fails, and a moderator is
excluded from entering canister.

ESD31-DPC-PREP, CANISTER-FIRE, HVAC-
FIRE, /MODERATOR-FIRE

6.12E-09

5.47E-09

3.05E-09

RR-UNFILTERED
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WHF-ESD31-DPC

3-6

This sequence represents a structural challenge to a DPC
resulting in an unfiltered radionuclide release also important to
criticality due to a localized fire in the cask preparation area. In

this sequence the canister fails, the confinement boundary fails,

and a moderator enters canister.

ESD31-DPC-PREP, CANISTER-FIRE, HVAC-

FIRE, MODERATOR-FIRE

6.12E-09

5.47E-09

3.05E-09

RR-UNFILTERED-ITC

WHF-ESD31-DPC

42

This sequence represents a structural challenge to a DPC
resulting in a direct exposure from loss of shielding due to a
localized fire in the cask unloading room. In this sequence the
canister remains intact, and the shielding fails.

ESD31-DPC-UNLOAD, /CANISTER-FIRE,
SHIELD-FIRE

1.69E-04

1.51E-04

8.40E-05

DE-SHIELD-LOSS

WHF-ESD31-DPC

43

This sequence represents a structural challenge to a DPC
resulting in a filtered radionuclide release due to a localized fire
in the cask unloading room. In this sequence the canister fails,
the confinement boundary remains intact, and a moderator is
excluded from entering canister.

ESD31-DPC-UNLOAD, CANISTER-FIRE,
/CONFINEMENT, /MODERATOR-FIRE

3.37E-10

3.01E-10

1.68E-10

RR-FILTERED

WHF-ESD31-DPC

44

This sequence represents a structural challenge to a DPC
resulting in a filtered radionuclide release also important to
criticality due to a localized fire in the cask unloading room.
this sequence the canister fails, the confinement boundary
remains intact, and a moderator enters canister.

n

ESD31-DPC-UNLOAD, CANISTER-FIRE,
/CONFINEMENT, MODERATOR-FIRE

3.37E-10

3.01E-10

1.68E-10

RR-FILTERED-ITC

WHF-ESD31-DPC

45

This sequence represents a structural challenge to a DPC
resulting in an unfiltered radionuclide release due to a localized
fire in the cask unloading room. In this sequence the canister
fails, the confinement boundary fails, and a moderator is
excluded from entering canister.

ESD31-DPC-UNLOAD, CANISTER-FIRE,
CONFINEMENT, /MODERATOR-FIRE

1.16E-11

4.96E-12

2.16E-11

RR-UNFILTERED |

WHF-ESD31-DPC

46

This sequence represents a structural challenge to a DPC
resulting in an unfiltered radionuclide release also important to
criticality due to a localized fire in the cask unloading room. In

this sequence the canister fails, the confinement boundary fails,

and a moderator enters canister.

ESD31-DPC-UNLOAD, CANISTER-FIRE,
CONFINEMENT, MODERATOR-FIRE

1.16E-11

4.96E-12

2.16E-11

RR-UNFILTERED-ITC |

WHF-ESD31-DPC

5-2

This sequence represents a structural challenge to a DPC
resulting in a direct exposure from loss of shielding due to a
localized fire in the CTM room. In this sequence the canister
remains intact, and the shielding fails.

WHF-ESD31-DPC

5-3

ESD31-DPC-CTM, /CANISTER-FIRE-CTM,

SHIELD-CTM

0.00E+00

0.00E+00

0.00E+00

DE-SHIELD-LOSS

This sequence represents a structural challenge to a DPC
resulting in a filtered radionuclide release due to a localized fire
in the CTM room. In this sequence the canister fails, the
confinement boundary remains intact, and a moderator is
excluded from entering canister.

ESD31-DPC-CTM, CANISTER-FIRE-CTM,
/CONFINEMENT, /MODERATOR-FIRE

4.00E-09

3.57E-09

1.99E-09

RR-FILTERED

WHF-ESD31-DPC

5.4

This sequence represents a structural challenge to a DPC
resulting in a filtered radionuclide release also important to
criticality due to a localized fire in the CTM room. In this
sequence the canister fails, the confinement boundary remains
intact, and a moderator enters canister.

ESD31-DPC-CTM, CANISTER-FIRE-CTM,
/CONFINEMENT, MODERATOR-FIRE

4.00E-08

3.57E-09

1.98E-09

RR-FILTERED-ITC

WHF-ESD31-DPC

5-5

This sequence represents a structural challenge to a DPC
resulting in an unfiltered radionuclide release due to a localized
fire in the CTM room. In this sequence the canister fails, the
confinement boundary fails, and a moderator is excluded from
entering canister.

ESD31-DPC-CTM, CANISTER-FIRE-CTM,
CONFINEMENT, /MODERATOR-FIRE

1.38E-10

5.87E-11

2.56E-10

RR-UNFILTERED
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WHF-ESD31-DPC

5-6

This sequence represents a structural challenge to a DPC
resulting in an unfiltered radionuclide release also important to
criticality due to a localized fire in the CTM room. In this
sequence the canister fails, the confinement boundary fails, and
a moderator enters canister.

ESD31-DPC-CTM, CANISTER-FIRE-CTM,
CONFINEMENT, MODERATOR-FIRE

1.38E-10

5.87E-11

2.56E-10

WHF-ESD31-DPC

6-2

This sequence represents a structural challenge to a DPC
resulting in a direct exposure from loss of shielding due to a
localized fire in the DPC cutting area. In this sequence the
canister remains intact, and the shielding fails.

ESD31-DPC-DPCCUT, /CANISTER-FIRE,
SHIELD-FIRE

5.85E-03

5.23E-03

2.91E-03

DE-SHIELD-LOSS

WHF-ESD31-DPC

6-3

This sequence represents a structural challenge to a DPC
resulting in a filtered radionuclide release due to a localized fire
in the DPC cutting area. In this sequence the canister fails, the
confinement boundary remains intact, and a moderator is
excluded from entering canister.

ESD31-DPC-DPCCUT, CANISTER-FIRE, /HVAC-
FIRE, /MODERATOR-FIRE

0.00E+00

0.00E+00

0.00E+00

RR-FILTERED

WHF-ESD31-DPC

6-4

This sequence represents a structural challenge to a DPC
resulting in a filtered radionuclide release also important to
criticality due to a localized fire in the DPC cutting area. In this
sequence the canister fails, the confinement boundary remains
intact, and a moderator enters canister.

ESD31-DPC-DPCCUT, CANISTER-FIRE, /HVAC-
FIRE, MODERATOR-FIRE

0.00E+00

0.00E+00

0.00E+00

RR-FILTERED-ITC

WHF-ESD31-DPC

6-5

This sequence represents a structural challenge to a DPC
resulting in an unfiltered radionuclide release due to a localized
fire in the DPC cutting area. In this sequence the canister fails,
the confinement boundary fails, and a moderator is excluded
from entering canister.

ESD31-DPC-DPCCUT, CANISTER-FIRE, HVAC-
FIRE, /MODERATOR-FIRE

1.17E-08

1.05E-08

5.83E-09

RR-UNFILTERED

WHF-ESD31-DPC

6-6

This sequence represents a structural challenge to a DPC
resulting in an unfiltered radionuclide release also important to
criticality due to a localized fire in the DPC cutting area. In this
sequence the canister fails, the confinement boundary fails, and
a moderator enters canister.

ESD31-DPC-DPCCUT, CANISTER-FIRE, HVAC-
FIRE, MODERATOR-FIRE

1.17E-08

1.05E-08

5.83E-09

WHF-ESD31-DPC

7-2

This sequence represents a structural challenge to a DPC
resulting in a direct exposure from loss of shielding due to a
large fire in the WHF. In this sequence the canister remains
intact, and the shielding fails.

ESD31-DPC-LARGE, /CANISTER-FIRE, SHIELD-
FIRE

3.44E-02

3.03E-02

1.82E-02

DE-SHIELD-LOSS

WHF-ESD31-DPC

7-3

This sequence represents a structural challenge to a DPC
resulting in a filtered radionuclide release due to a large fire in
the WHF. In this sequence the canister fails, the confinement
boundary remains intact, and a moderator is excluded from
entering canister.

ESD31-DPC-LARGE, CANISTER-FIRE, /HVAC-
FIRE, /MODERATOR-FIRE

0.00E+00

0.00E+00

0.00E+00

RR-FILTERED

WHF-ESD31-DPC

7-4

This sequence represents a structural challenge to a DPC
resulting in a filtered radionuclide release also important to
criticality due to a large fire in the WHF. In this sequence the
canister fails, the confinement boundary remains intact, and a
moderator enters canister.

ESD31-DPC-LARGE, CANISTER-FIRE, /HVAC-
FIRE, MODERATOR-FIRE

0.00E+00

0.00E+00

0.00E+00

RR-FILTERED-ITC

WHF-ESD31-DPC

7-5

This sequence represents a structural challenge to a DPC
resulting in an unfiltered radionuclide release due to a large fire
in the WHF. In this sequence the canister fails, the confinement
boundary fails, and a moderator is excluded from entering
canister.

ESD31-DPC-LARGE, CANISTER-FIRE, HVAC-
FIRE, /MODERATOR-FIRE

6.87E-08

6.07E-08

3.64E-08

RR-UNFILTERED

November 2008
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WHF-ESD31-DPC

7-6

This sequence represents a structural challenge to a DPC
resulting in an unfiltered radionuclide release also important to
criticality due to a large fire in the WHF. In this sequence the
canister fails, the confinement boundary fails, and a moderator
enters canister.

ESD31-DPC-LARGE, CANISTER-FIRE, HVAC-
FIRE, MODERATOR-FIRE

6.87E-08

6.07E-08

3.64E-08

WHF-ESD31-TAD

2-2

This sequence represents a structural challenge to a TAD
resulting in a direct exposure from loss of shielding due to a
localized fire in the TAD closure area. In this sequence the
canister remains intact, and the shielding fails.

ESD31-TAD-CLOSURE, /CANISTER-FIRE,
SHIELD-FIRE

2.66E-02

2.38E-02

1.33E-02

DE-SHIELD-LOSS

WHF-ESD31-TAD

2-3

This sequence represents a structural challenge to a TAD
resulting in a filtered radionuclide release due to a localized fire
in the TAD closure area. In this sequence the canister fails, the
confinement boundary remains intact, and a moderator is
excluded from entering canister.

ESD31-TAD-CLOSURE, CANISTER-FIRE,
/HVAC-FIRE, /MODERATOR-FIRE

0.00E+00

0.00E+00

0.00E+00

RR-FILTERED

WHF-ESD31-TAD

2.4

This sequence represents a structural challenge to a TAD
resulting in a filtered radionuclide release also important to
criticality due to a localized fire in the TAD closure area. In this
sequence the canister fails, the confinement boundary remains
intact, and a moderator enters canister.

ESD31-TAD-CLOSURE, CANISTER-FIRE,
/HVAC-FIRE, MODERATOR-FIRE

0.00E+00

0.00E+00

0.00E+00

RR-FILTERED-ITC

WHF-ESD31-TAD

2-5

This sequence represents a structural challenge to a TAD
resulting in an unfiltered radionuclide release due to a localized
fire in the TAD closure area. In this sequence the canister fails,
the confinement boundary fails, and a moderator is excluded
from entering canister.

ESD31-TAD-CLOSURE, CANISTER-FIRE, HVAC-

FIRE, /MODERATOR-FIRE

5.33E-08

4.76E-08

2.66E-08

RR-UNFILTERED

WHF-ESD31-TAD

2-6

This sequence represents a structural challenge to a TAD
resulting in an unfiltered radionuclide release also important to
criticality due to a localized fire in the TAD closure area. In this
sequence the canister fails, the confinement boundary fails, and
a moderator enters canister.

ESD31-TAD-CLOSURE, CANISTER-FIRE, HVAC-

FIRE, MODERATOR-FIRE

5.33E-08

4.76E-08

2.66E-08

WHF-ESD31-TAD

3-2

This sequence represents a structural challenge to a TAD
resulting in a direct exposure from loss of shielding due to a
localized fire in the cask receipt area. In this sequence the
canister remains intact, and the shielding fails.

ESD31-TAD-STVEST, /CANISTER-FIRE-AOQ,
SHIELD-FIRE-AQ

0.00E+00

0.00E+00

0.00E+00

DE-SHIELD-LOSS

WHF-ESD31-TAD

3-3

This sequence represents a structural challenge to a TAD
resulting in a filtered radionuclide release due to a localized fire
in the cask receipt area. In this sequence the canister fails, the
confinement boundary remains intact, and a moderator is
excluded from entering canister.

ESD31-TAD-STVEST, CANISTER-FIRE-AQ,
/CONFINEMENT, /MODERATOR-FIRE

4.05E-10

3.62E-10

2.02E-10

RR-FILTERED

WHF-ESD31-TAD

34

This sequence represents a structural challenge to a TAD
resulting in a filtered radionuclide release also important to
criticality due to a localized fire in the cask receipt area. In this
sequence the canister fails, the confinement boundary remains
intact, and a moderator enters canister.

ESD31-TAD-STVEST, CANISTER-FIRE-AQ,
/CONFINEMENT, MODERATOR-FIRE

4.05E-10

3.62E-10

2.02E-10

RR-FILTERED-ITC

WHF-ESD31-TAD

3-5

This sequence represents a structural challenge to a TAD
resulting in an unfiltered radionuclide release due to a localized
fire in the cask receipt area. In this sequence the canister fails,
the confinement boundary fails, and a moderator is excluded
from entering canister.

ESD31-TAD-STVEST, CANISTER-FIRE-AQ,
CONFINEMENT, /MODERATOR-FIRE

1.39E-11

5.95E-12

2.60E-11

RR-UNFILTERED

November 2008
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WHF-ESD31-TAD

3-6

This sequence represents a structural challenge to a TAD
resulting in an unfiltered radionuclide release also important to
criticality due to a localized fire in the cask receipt area. In this
sequence the canister fails, the confinement boundary fails, and
a moderator enters canister.

ESD31-TAD-STVEST, CANISTER-FIRE-AQ,

CONFINEMENT, MODERATOR-FIRE

1.39E-11

5.95E-12

2.60E-11

RR-UNFILTERED-ITC

WHF-ESD31-TAD

42

This sequence represents a structural challenge to a TAD
resulting in a direct exposure from loss of shielding due to a
localized fire in the cask loading room. In this sequence the
canister remains intact, and the shielding fails.

ESD31-TAD-LOAD, /CANISTER-FIRE-AO,
SHIELD-FIRE-AQ

0.00E+00

0.00E+00

0.00E+00

DE-SHIELD-LOSS

WHF-ESD31-TAD

43

This sequence represents a structural challenge to a TAD
resulting in a filtered radionuclide release due to a localized fire
in the cask loading room. In this sequence the canister fails, the
confinement boundary remains intact, and a moderator is
excluded from entering canister.

ESD31-TAD-LOAD, CANISTER-FIRE-AQ,
/CONFINEMENT, /MODERATOR-FIRE

3.36E-10

3.00E-10

1.67E-10

RR-FILTERED

WHF-ESD31-TAD

44

This sequence represents a structural challenge to a TAD
resulting in a filtered radionuclide release also important to
criticality due to a localized fire in the cask loading room. In this
sequence the canister fails, the confinement boundary remains
intact, and a moderator enters canister.

ESD31-TAD-LOAD, CANISTER-FIRE-AQ,
/CONFINEMENT, MODERATOR-FIRE

3.36E-10

3.00E-10

1.67E-10

RR-FILTERED-ITC

WHF-ESD31-TAD

45

This sequence represents a structural challenge to a TAD
resulting in an unfiltered radionuclide release due to a localized
fire in the cask loading room. In this sequence the canister fails,
the confinement boundary fails, and a moderator is excluded
from entering canister.

ESD31-TAD-LOAD, CANISTER-FIRE-AOQ,
CONFINEMENT, /MODERATOR-FIRE

1.16E-11

4.92E-12

2.15E-11

RR-UNFILTERED

WHF-ESD31-TAD

46

This sequence represents a structural challenge to a TAD
resulting in an unfiltered radionuclide release also important to
criticality due to a localized fire in the cask loading room. In this
sequence the canister fails, the confinement boundary fails, and
a moderator enters canister.

ESD31-TAD-LOAD, CANISTER-FIRE-AO,
CONFINEMENT, MODERATOR-FIRE

1.16E-11

4.92E-12

2.15E-11

RR-UNFILTERED-ITC

WHF-ESD31-TAD

5-2

This sequence represents a structural challenge to a TAD
resulting in a direct exposure from loss of shielding due to a
localized fire in the CTM room. In this sequence the canister
remains intact, and the shielding fails.

ESD31-TAD-CTM, /CANISTER-FIRE-CTM,
SHIELD-CTM

0.00E+00

0.00E+00

0.00E+00

DE-SHIELD-LOSS

WHF-ESD31-TAD

5-3

This sequence represents a structural challenge to a TAD
resulting in a filtered radionuclide release due to a localized fire
in the CTM room. In this sequence the canister fails, the
confinement boundary remains intact, and a moderator is
excluded from entering canister.

ESD31-TAD-CTM, CANISTER-FIRE-CTM,
/CONFINEMENT, /MODERATOR-FIRE

1.12E-08

1.00E-08

5.58E-09

RR-FILTERED

WHF-ESD31-TAD

5.4

This sequence represents a structural challenge to a TAD
resulting in a filtered radionuclide release also important to
criticality due to a localized fire in the CTM room. In this
sequence the canister fails, the confinement boundary remains
intact, and a moderator enters canister.

ESD31-TAD-CTM, CANISTER-FIRE-CTM,
/CONFINEMENT, MODERATOR-FIRE

1.12E-08

1.00E-08

5.58E-09

RR-FILTERED-ITC

WHF-ESD31-TAD

5-5

This sequence represents a structural challenge to a TAD
resulting in an unfiltered radionuclide release due to a localized
fire in the CTM room. In this sequence the canister fails, the
confinement boundary fails, and a moderator is excluded from
entering canister.

ESD31-TAD-CTM, CANISTER-FIRE-CTM,
CONFINEMENT, /MODERATOR-FIRE

3.85E-10

1.64E-10

7.16E-10

RR-UNFILTERED
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WHF-ESD31-TAD

5-6

This sequence represents a structural challenge to a TAD
resulting in an unfiltered radionuclide release also important to
criticality due to a localized fire in the CTM room. In this
sequence the canister fails, the confinement boundary fails, and
a moderator enters canister.

ESD31-TAD-CTM, CANISTER-FIRE-CTM,
CONFINEMENT, MODERATOR-FIRE

3.85E-10

1.64E-10

7.16E-10

RR-UNFILTERED-ITC

WHF-ESD31-TAD

6-2

This sequence represents a structural challenge to a TAD
resulting in a direct exposure from loss of shielding due to a
large fire in the WHF. In this sequence the canister remains
intact, and the shielding fails.

ESD31-TAD-LARGE, /CANISTER-FIRE, SHIELD-
FIRE

7.75E-02

6.85E-02

4 11E-02

DE-SHIELD-LOSS

WHF-ESD31-TAD

6-3

This sequence represents a structural challenge to a TAD
resulting in a filtered radionuclide release due to a large fire in
the WHF. In this sequence the canister fails, the confinement
boundary remains intact, and a moderator is excluded from
entering canister.

ESD31-TAD-LARGE, CANISTER-FIRE, /HVAC-
FIRE, /MODERATOR-FIRE

0.00E+00

0.00E+00

0.00E+00

RR-FILTERED

WHF-ESD31-TAD

6-4

This sequence represents a structural challenge to a TAD
resulting in a filtered radionuclide release also important to
criticality due to a large fire in the WHF. In this sequence the
canister fails, the confinement boundary remains intact, and a
moderator enters canister.

ESD31-TAD-LARGE, CANISTER-FIRE, /HVAC-
FIRE, MODERATOR-FIRE

0.00E+00

0.00E+00

0.00E+00

RR-FILTERED-ITC

WHF-ESD31-TAD

6-5

This sequence represents a structural challenge to a TAD
resulting in an unfiltered radionuclide release due to a large fire
in the WHF. In this sequence the canister fails, the confinement
boundary fails, and a moderator is excluded from entering
canister.

ESD31-TAD-LARGE, CANISTER-FIRE, HVAC-
FIRE, /MODERATOR-FIRE

1.55E-07

1.37E-07

8.21E-08

RR-UNFILTERED

WHF-ESD31-TAD

6-6

This sequence represents a structural challenge to a TAD
resulting in an unfiltered radionuclide release also important to
criticality due to a large fire in the WHF. In this sequence the
canister fails, the confinement boundary fails, and a moderator
enters canister.

ESD31-TAD-LARGE, CANISTER-FIRE, HVAC-
FIRE, MODERATOR-FIRE

1.55E-07

1.37E-07

8.21E-08

RR-UNFILTERED-ITC

NOTE:

fuel transfer machine; ST = site transporter; STC = shielded transfer cask; TAD = transportation, aging, and disposal canister; TC = transportation cask; WHF = Wet Handling Facility.

Source:  Original

AO = aging overpack; CSNF = commercial spent nuclear fuel; CTM = canister transfer machine; CTT = cask transfer trolley; DPC = dual-purpose canister; HVAC = heating, ventilation, and air conditioning; LLW = low-level radioactive waste; SFTM = spent
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Table G-2. Final Event Sequences Summary
Event
Event Sequence Group ID End State Description Material-At-Risk’ Mean? Median? Std Dev? Sequence Basis for Categorization
Cat.
This event sequence represents a structural challenge to a transportation cask with 1 transportation P
Direct exposure uncanistered SNF assemblies, during receipt activities, resulting in a direct exposure from cask with Beyend e of distrbtion for
ESDO0O1-CSNF-SEQ2-DED ; iy ; - . L ; . . 2.E-07 9.E-08 4.E-07 Category number of occurrences of
degradation of shielding degradation of shielding. In this sequence the transportation cask containment function uncanistered SNF 5
. i : 3 event sequence
remains intact, and the shielding fails. assemblies
This event sequence represents a structural challenge to a transportation cask with 1 transportation o
uncanistered SNF assemblies, during receipt activities, resulting in a filtered radionuclide cask with By MESR Gl distbLlian [ar
ESDO0O1-CSNF-SEQ3-RRF Filtered radionuclide release ; ; : . : : 7 2.E-07 9.E-08 4.E-07 Category number of occurrences of
release. In this sequence the transportation cask fails, the confinement boundary remains uncanistered SNF 5
. X : ; event sequence
intact, and a moderator is excluded from entering the cask. assemblies
Eiffersd pliarmsits This eyent sequence represgnts a §tructurgl challleln.ge toa trgnsportatllon cask Wlth . 1 transportatlon Beyond Mlsars of distribufiss fr
; uncanistered SNF assemblies, during receipt activities, resulting in a filtered radionuclide cask with
ESDO01-CSNF-SEQ4-RRC release, important to : e : 4 ; : 2.E-11 6.E-12 1.E-10 Category number of occurrences of
aa release also important to criticality. In this sequence the transportation cask fails, the uncanistered SNF
criticality ! L . 2 event sequence
confinement boundary remains intact, and a moderator enters the cask. assemblies
This event sequence represents a structural challenge to a transportation cask with 1 transportation Bevond Mean of distribution for
Unfiltered radionuclide uncanistered SNF assemblies, during receipt activities, resulting in an unfiltered radionuclide cask with Y
ESDO01-CSNF-SEQ5-RRU . . . : : . 6.E-09 1.E-09 3.E-08 Category number of occurrences of
release release. In this sequence the transportation cask fails, the confinement boundary fails, and a uncanistered SNF
: ; . 2 event sequence
moderator is excluded from entering the cask. assemblies
Unfiltered radionuclide This eyent sequence represgnts a §tructurgl challleln.ge toa trgnsportatlon .cask Wlth. . 1 transportatlon Beyond Mean of distribution for
: uncanistered SNF assemblies, during receipt activities, resulting in an unfiltered radionuclide cask with
ESDO01-CSNF-SEQ6-RRC release, important to 4 SR ; : : . 6.E-13 0.E+00 4.E-12 Category number of occurrences of
i o release also important to criticality. In this sequence the transportation cask fails, the uncanistered SNF
criticality * ; : 2 event sequence
confinement boundary fails, and a moderator enters the cask. assemblies
T This event sequence represents a structural challenge to a DPC inside a transportation cask, Beyond Mean of distribution for
ESD02-DPC-SEQ2-DED 5 PRy, during receipt activities, resulting in a direct exposure from degradation of shielding. In this 1 DPC 2.E-08 1.E-08 6.E-08 Category number of occurrences of
degradation of shielding . . . e 2 .
sequence the transportation cask containment function remains intact, and the shielding fails. 2 event sequence
Direct exposure. loss of This event sequence represents a structural challenge to a DPC inside a transportation cask, Beyond Mean of distribution for
ESD02-DPC-SEQ3-DEL shigldin P : during receipt activities, resulting in a direct exposure from loss of shielding. In this sequence 1 DPC 0.E+00 0.E+00 0.E+00 Category number of occurrences of
9 the transportation cask fails, and the canister remains intact. 2 event sequence
This event sequence represents a structural challenge to a DPC inside a transportation cask, A
during receipt activities, resulting in a filtered radionuclide release. In this sequence the B2 reh VAl o e e gyt
ESD02-DPC-SEQ4-RRF Filtered radionuclide release g receip - 9 . . ' equ 1 DPC 2.E-08 1.E-08 6.E-08 | Category | number of occurrences of
transportation cask fails, the canister fails, the confinement boundary remains intact, and a 5
. ; . event sequence
moderator is excluded from entering the canister.
Fitered radionuide ding receipt actiies, resulting i & fitered radioncelide releass also mportant o cricalty. Beyond | Mean of distrbution for
ESD02-DPC-SEQ5-RRC release, important to '9 P ’ 9 : : y mp v 1 DPC 2.E-12 7.E-13 6.E-12 Category number of occurrences of
o In this sequence the transportation cask fails, the canister fails, the confinement boundary
criticality B : 2 event sequence
remains intact, and a moderator enters the canister.
This event sequence represents a structural challenge to a DPC inside a transportation cask, P
Unfiltered radionuclide during receipt activities, resulting in an unfiltered radionuclide release. In this sequence the Beyons Mean of distrbution for
ESD02-DPC-SEQ6-RRU ] T ; : : o ; 1 DPC 6.E-10 2.E-10 2.E-09 Category number of occurrences of
release transportation cask fails, the canister fails, the confinement boundary fails, and a moderator is
y 4 2 event sequence
excluded from entering the canister.
ESD02-DPC-SEQ7-RRC release, important to Iring receip’ a : g . : . ! porta 1 DPC 5.E-14 0.E+00 3.E-13 | Category | number of occurrences of
o criticality. In this sequence the transportation cask fails, the canister fails, the confinement
criticality . ; 2 event sequence
boundary fails, and a moderator enters the canister.
Mean of distribution for
Hivast senssurs, lsss of This event sequence represents a structural challenge to a DPC inside an aging overpack, Beyond gsgtiireduc;%gf::f: o
ESDO03-DPC-SEQ2-DEL ebLERE ' during receipt activities, resulting in a direct exposure from loss of shielding. In this sequence 1 DPC 2.E-05 8.E-06 6.E-05 Category 4
shielding ] i e : category threshold.
the canister remains intact, and the shielding fails. 2 A -
Categorization confirmed by
alternative distribution
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Table G-2. Final Event Sequences Summary
(Continued)
Event
Event Sequence Group ID End State Description Material-At-Risk’ Mean? Median® Std Dev? Sequence Basis for Categorization
Cat.
gﬂ:isngvser;?;tq:;ﬁﬁefp:ssjgasgainsg%ﬁs::éizzlifr?t?c.:iézeie?;i;nsllg ?h?sn :a%ﬂgr?!: :ﬁ:‘:k’ Beyond Meaniatdistribution:for
ESDO03-DPC-SEQ3-RRF Filtered radionuclide release < 2 3y i g < 1DPC 0.E+00 0.E+00 0.E+00 Category number of occurrences of
canister fails, the confinement boundary remains intact, and a moderator is excluded from
. . 2 event sequence
entering the canister.
Al e T gmisnevfer::t;etq:;ﬁﬁefp::j[;;s ainsetar%‘lztts::liigzlifr?gjiéze:e?;(;;n;:’f iﬁ'\n iﬁ:ri (t)(;/i:‘ﬁ?t;l(lit Bovond M anoRdistribetionyich
ESD03-DPC-SEQ4-RRC release, important to 9 P o 9 Al Y- 1DPC 0.E+00 0.E+00 0.E+00 Category number of occurrences of
Gt In this sequence the canister fails, the confinement boundary remains intact, and a moderator
criticality : 2 event sequence
enters the canister.
Mean of distribution for
This event sequence represents a structural challenge to a DPC inside an aging overpack, number of occurrences of
Unfiltered radionuclide during receipt activities, resulting in an unfiltered radionuclide release. In this sequence the Beyond event sequence near a
ESD03-DPC-SEQ5-RRU X ¥ ) . . . - 1DPC 2.E-05 8.E-06 6.E-05 Category
release canister fails, the confinement boundary fails, and a moderator is excluded from entering the 2 category threshold.
canister. Categorization confirmed by
alternative distribution
Untiltered radionuclide gmisnevfer::t;etq:cetli’:;ﬁefp::j[;;s eainsgz‘ﬁﬁ;ﬁtleigz”;rc]i?sntt?celaidzi::gégssl: Ee;lasg ?ng\lngn(;\:]?rt’;a‘:k’ Beyond Mean:of distribuilan:far
ESD03-DPC-SEQ6-RRC release, important to iring. pla iy 91, - : Imp: 1DPC 2.E-09 6.E-10 1.E-08 Category number of occurrences of
SR criticality. In this sequence the canister fails, the confinement boundary fails, and a moderator
criticality . 2 event sequence
enters the canister.
Difeet SXB6SUS This event sequence represents a structural challenge to a horizontal DPC inside an STC, Beyond Mean of distribution for
ESD04-DPC-SEQ2-DED P fop during receipt activities, resulting in a direct exposure from degradation of shielding. In this 1DPC 2.E-08 7.E-08 6.E-07 Category number of occurrences of
degradation of shielding > : ;g e y
sequence the STC containment function remains intact, and the shielding fails. 2 event sequence
Bireel exposure: fossiof This event sequence represents a structural challenge to a horizontal DPC inside an STC, Beyond Mean of distribution for
ESD04-DPC-SEQ3-DEL shieldin P e during receipt activities, resulting in a direct exposure from loss of shielding. In this sequence | 1 DPC 0.E+00 0.E+00 0.E+00 Category number of occurrences of
9 the STC fails, and the canister remains intact. 2 event sequence
This event sequence represents a structural challenge to a horizontal DPC inside an STC, T
during receipt activities, resulting in a filtered radionuclide release. In this sequence the STC Beyond Meaniaridistributionifor
ESD04-DPC-SEQ4-RRF Filtered radionuclide release . h o . o . - 1DPC 2.E-08 7.E-09 6.E-07 Category number of occurrences of
fails, the canister fails, the confinement boundary remains intact, and a moderator is excluded
; : 2 event sequence
from entering the canister.
Fiteled [adjonuclide ZS:iSnBV;T;;Tth:;ﬁﬁefP::jm]s ainsetar%‘lztts::li‘Iz‘gzlifr?g;iéze?‘er;:;;: r:atlaslol:)ir':\colrrialr(]’te t: r::rist;lt-zgl’it Beyond Mean of distHBUoN or
ESD04-DPC-SEQ5-RRC release, important to 9 P i Ating - . . p g Y- 1DPC 3.E-12 5.E-13 8.E-11 Category number of occurrences of
e In this sequence the STC fails, the canister fails, the confinement boundary remains intact,
criticality z 2 event sequence
and a moderator enters the canister.
This event sequence represents a structural challenge to a horizontal DPC inside an STC, g
Unfiltered radionuclide during receipt activities, resulting in an unfiltered radionuclide release. In this sequence the Beyond Meaniardistribution for
ESD04-DPC-SEQ6-RRU : 5 i g 5 y 4 1DPC 7.E-10 1.E-10 9.E-09 Category number of occurrences of
release STC fails, the canister fails, the confinement boundary fails, and a moderator is excluded from
: . 2 event sequence
entering the canister.
e dliadiohiclide gmisnevfer::t;etq:cetli’:;ﬁefp::j[;;s ains;rzc:ﬁ;ielatleigzIlézgsntﬁcﬁdgo:;ggti Z:g igsgﬁaﬂt} t?)TC’ Bovond e istb oM
ESD04-DPC-SEQ7-RRC release, important to rng: pua : 9 . - . < P . 1DPC 6.E-14 0.E+00 1.E-12 Category number of occurrences of
£ criticality. In this sequence the STC fails, the canister fails, the confinement boundary fails,
criticality - 2 event sequence
and a moderator enters the canister.
This event sequence represents a structural challenge to a transportation cask with 1 transportation S ———
Direct exposure uncanistered SNF assemblies, during removal of impact limiters, upending, and transfer to cask with Beyond Mean of distribution for
ESDO05-CSNF-SEQ2-DED ; o i : : TR i 2 FRo : : 7.E-06 3.E-06 3.E-05 Category number of occurrences of
degradation of shielding preparation station, resulting in a direct exposure from degradation of shielding. In this uncanistered SNF
N N N - - . N 2 event sequence
sequence the transportation cask containment function remains intact, and the shielding fails. assemblies
This event sequence represents a structural challenge to a transportation cask with 1 transportation
uncanistered SNF assemblies, during removal of impact limiters, upending, and transfer to e wi’ih Beyond Mean of distribution for
ESDO05-CSNF-SEQ3-RRF Filtered radionuclide release | preparation station, resulting in a filtered radionuclide release. In this sequence the uncanistered SNF 7.E-06 3.E-06 3.E-05 Category number of occurrences of
transportation cask fails, the confinement boundary remains intact, and a moderator is N 2 event sequence
E assemblies
excluded from entering the cask.
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Table G-2. Final Event Sequences Summary

(Continued)
Event
Event Sequence Group ID End State Description Material-At-Risk’ Mean? Median® Std Dev? Sequence Basis for Categorization
Cat.
This event sequence represents a structural challenge to a transportation cask with 1 transportation
Filtered radionuclide uncanistered SNF assemblies, during removal of impact limiters, upending, and transfer to cask wi’ih Beyond Mean of distribution for
ESDO05-CSNF-SEQ4-RRC release, important to preparation station, resulting in a filtered radionuclide release also important to criticality. In uncanistered SNF 6.E-10 2.E-10 2.E-09 Category number of occurrences of
criticality this sequence the transportation cask fails, the confinement boundary remains intact, and a i 2 event sequence
assemblies
moderator enters the cask.
This event sequence represents a structural challenge to a transportation cask with AR SRER SHEER
Uinfiftered radionugids uncanistered SNF assemblies, during removal of impact limiters, upending, and transfer to cask wi’ih Beyond Mean of distribution for
ESDO05-CSNF-SEQ5-RRU preparation station, resulting in an unfiltered radionuclide release. In this sequence the : 2.E-07 4.E-08 1.E-06 Category number of occurrences of
release . 5 5 i uncanistered SNF
transportation cask fails, the confinement boundary fails, and a moderator is excluded from . 2 event sequence
i assemblies
entering the cask.
This event sequence represents a structural challenge to a transportation cask with RSB EHEIBE
Unfiltered radionuclide uncanistered SNF assemblies, during removal of impact limiters, upending, and transfer to cask wi’ih Beyond Mean of distribution for
ESDO05-CSNF-SEQ6-RRC release, important to preparation station, resulting in an unfiltered radionuclide release also important to criticality. uncanistered SNF 3.E-11 3.E-12 1.E-09 Category number of occurrences of
criticality In this sequence the transportation cask fails, the confinement boundary fails, and a i 2 event sequence
assemblies
moderator enters the cask.
This event sequence represents a structural challenge to a DPC inside a transportation cask ——
Direct exposure. upended with a tilting frame, during removal of impact limiters, upending, and transfer to a Beyond Mean of distHBUoN or
ESDO06-TTC-SEQ2-DED i s s ¢ = 2 : anad bk 1DPC 1.E-06 1.E-06 2.E-06 Category number of occurrences of
degradation of shielding CTT, resulting in a direct exposure from degradation of shielding. In this sequence the
3 ¥ 4 S i " 2 event sequence
transportation cask containment function remains intact, and the shielding fails.
This event sequence represents a structural challenge to a DPC inside a transportation cask g
Direct exposure, loss of upended with a tilting frame, during removal of impact limiters, upending, and transfer to a Beyond Meaniatdistribution:for
ESDO6-TTC-SEQ3-DEL e, ’ e ¥ : T s g 2 1DPC 0.E+00 0.E+00 0.E+00 Category number of occurrences of
shielding CTT, resulting in a direct exposure from loss of shielding. In this sequence the transportation
! ! e 2 event sequence
cask fails, and the canister remains intact.
This event sequence represents a structural challenge to a DPC inside a transportation cask
upended with a tilting frame, during removal of impact limiters, upending, and transfer to a Beyond Mean of distribution for
ESDO06-TTC-SEQ4-RRF Filtered radionuclide release | CTT, resulting in a filtered radionuclide release. In this sequence the transportation cask fails, | 1 DPC 1.E-06 1.E-06 2.E-06 Category number of occurrences of
the canister fails, the confinement boundary remains intact, and a moderator is excluded from 2 event sequence
entering the canister.
This event sequence represents a structural challenge to a DPC inside a transportation cask
Filtered radionuclide upended with a tilting frame, during removal of impact limiters, upending, and transfer to a Beyond Mean of distribution for
ESDO6-TTC-SEQ5-RRC release, important to CTT, resulting in a filtered radionuclide release also important to criticality. In this sequence 1DPC 2.E-10 8.E-11 2.E-09 Category number of occurrences of
criticality the transportation cask fails, the canister fails, the confinement boundary remains intact, and a 2 event sequence
moderator enters the canister.
This event sequence represents a structural challenge to a DPC inside a transportation cask
Uifiltsted radionticlids upended with a tilting frame, during removal of impact limiters, upending, and transfer to a Beyond Mean of distribution for
ESDO06-TTC-SEQ6-RRU e CTT, resulting in an unfiltered radionuclide release. In this sequence the transportation cask 1DPC 5.E-08 2.E-08 2.E-07 Category number of occurrences of
fails, the canister fails, the confinement boundary fails, and a moderator is excluded from 2 event sequence
entering the canister.
This event sequence represents a structural challenge to a DPC inside a transportation cask
Unfiltered radionuclide upended with a tilting frame, during removal of impact limiters, upending, and transfer to a Beyond Mean of distribution for
ESDO6-TTC-SEQ7-RRC release, important to CTT, resulting in an unfiltered radionuclide release also important to criticality. In this 1DPC 5.E-12 1.E-12 2.E-11 Category number of occurrences of
criticality sequence the transportation cask fails, the canister fails, the confinement boundary fails, and 2 event sequence
a moderator enters the canister.
This event sequence represents a structural challenge to a DPC inside a transportation cask, S ———
Direct exposure during removal of impact limiters, upending, and transfer to a CTT, resulting in a direct Beyond Mean of distribution for
ESD06-VTC-SEQ2-DED . fop ; Hes e N ’ - 5 1DPC 6.E-07 2.E-07 1.E-06 Category number of occurrences of
degradation of shielding exposure from degradation of shielding. In this sequence the transportation cask containment
N R o . 2 event sequence
function remains intact, and the shielding fails.
This event sequence represents a structural challenge to a DPC inside a transportation cask, g g
Direct exposure, loss of during removal of impact limiters, upending, and transfer to a CTT, resulting in a direct Beyond Mean:of distribuilan:far
ESD06-VTC-SEQ3-DEL 5 ' S 5 4 5 - 1DPC 0.E+00 0.E+00 0.E+00 Category number of occurrences of
shielding exposure from loss of shielding. In this sequence the transportation cask fails, and the 5 e e
canister remains intact. a
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Table G-2. Final Event Sequences Summary
(Continued)
Event
Event Sequence Group ID End State Description Material-At-Risk’ Mean? Median® Std Dev? Sequence Basis for Categorization
Cat.
This event sequence represents a structural challenge to a DPC inside a transportation cask, g
during removal of impact limiters, upending, and transfer to a CTT, resulting in a filtered Beyond Meaniardistribution for
ESD06-VTC-SEQ4-RRF Filtered radionuclide release i i . : ’ 5 & 2 2 1DPC 6.E-07 2.E-07 1.E-06 Category number of occurrences of
radionuclide release. In this sequence the transportation cask fails, the canister fails, the
Y . 2 : " 2 event sequence
confinement boundary remains intact, and a moderator is excluded from entering the canister.
This event sequence represents a structural challenge to a DPC inside a transportation cask,
Filtered radionuclide during removal of impact limiters, upending, and transfer to a CTT, resulting in a filtered Beyond Mean of distribution for
ESD06-VTC-SEQ5-RRC release, important to radionuclide release also important to criticality. In this sequence the transportation cask fails, | 1 DPC 6.E-11 2.E-11 2.E-10 Category number of occurrences of
criticality the canister fails, the confinement boundary remains intact, and a moderator enters the 2 event sequence
canister.
This event sequence represents a structural challenge to a DPC inside a transportation cask, T
Unfiltered radionuclide during removal of impact limiters, upending, and transfer to a CTT, resulting in an unfiltered Beyond Meaniofdistribution:for
ESD06-VTC-SEQ6-RRU . Ny . ’ ” N i 4 . 1DPC 2.E-08 4.E-09 1.E-07 Category number of occurrences of
release radionuclide release. In this sequence the transportation cask fails, the canister fails, the
: 2 i : : 2 event sequence
confinement boundary fails, and a moderator is excluded from entering the canister.
ESD06-VTC-SEQ7-RRC release, important to Ing ren pact | : upending, & . : 9 - " 1DPC 2.E-12 3.E-13 2.E-11 Category number of occurrences of
eigfaisn radionuclide release also important to criticality. In this sequence the transportation cask fails,
criticality p % : 2 2 event sequence
the canister fails, the confinement boundary fails, and a moderator enters the canister.
This event sequence represents a structural challenge to a DPC inside a transportation cask, g
Direct exposure. during preparation activities (unbolting, transportation cask lid adapter installation), resulting in Beyond Meaniardistribution for
ESDO07-DPC-SEQ2-DED . VT : = * : v 1DPC 1.E-06 8.E-07 8.E-07 Category number of occurrences of
degradation of shielding a direct exposure from degradation of shielding. In this sequence the transportation cask
. " L N, . 2 event sequence
containment function remains intact, and the shielding fails.
This event sequence represents a structural challenge to a DPC inside a transportation cask, R
Direct exposure, loss of during preparation activities (unbolting, transportation cask lid adapter installation), resulting in Beyond JC o distib Lo o
ESDO07-DPC-SEQ3-DEL O 4 . o N N 2 1DPC 0.E+00 0.E+00 0.E+00 Category number of occurrences of
shielding a direct exposure from loss of shielding. In this sequence the transportation cask fails, and
3 o 2 event sequence
the canister remains intact.
This event sequence represents a structural challenge to a DPC inside a transportation cask,
during preparation activities (unbolting, transportation cask lid adapter installation), resulting in Beyond Mean of distribution for
ESDO07-DPC-SEQ4-RRF Filtered radionuclide release | a filtered radionuclide release. In this sequence the transportation cask fails, the canister fails, | 1 DPC 1.E-06 8.E-07 8.E-07 Category number of occurrences of
the confinement boundary remains intact, and a moderator is excluded from entering the 2 event sequence
canister.
This event sequence represents a structural challenge to a DPC inside a transportation cask,
Filtered radionuclide during preparation activities (unbolting, transportation cask lid adapter installation), resulting in Beyond Mean of distribution for
ESDO07-DPC-SEQ5-RRC release, important to a filtered radionuclide release also important to criticality. In this sequence the transportation 1DPC 1.E-10 7.E-11 2.E-10 Category number of occurrences of
criticality cask fails, the canister fails, the confinement boundary remains intact, and a moderator enters 2 event sequence
the canister.
This event sequence represents a structural challenge to a DPC inside a transportation cask, T
Unfiltered radionuclide during preparation activities (unbolting, transportation cask lid adapter installation), resulting in Beyond Meanferdistibutioniior
ESDO07-DPC-SEQ6-RRU : ! . L . o . 1DPC 4.E-08 2.E-08 8.E-08 Category number of occurrences of
release an unfiltered radionuclide release. In this sequence the transportation cask fails, the canister
i . ? : g . 2 event sequence
fails, the confinement boundary fails, and a moderator is excluded from entering the canister.
This event sequence represents a structural challenge to a DPC inside a transportation cask,
Unfiltered radionuclide during preparation activities (unbolting, transportation cask lid adapter installation), resulting in Beyond Mean of distribution for
ESDO07-DPC-SEQ7-RRC release, important to an unfiltered radionuclide release also important to criticality. In this sequence the 1DPC 4.E-12 1.E-12 1.E-11 Category number of occurrences of
criticality transportation cask fails, the canister fails, the confinement boundary fails, and a moderator 2 event sequence
enters the canister.
This event sequence represents a structural challenge to a transportation cask with 1 transportation S ———
Direct exposure. uncanistered SNF assemblies, during preparation activities (unbolting, transportation cask lid cask with Beyond Mean efdistibutofifor
ESDO08-CSNF-SEQ2-DED . fop = - ! L : AT 5 2 1.E-05 9.E-06 8.E-06 Category number of occurrences of
degradation of shielding adapter installation), resulting in a direct exposure from degradation of shielding. In this uncanistered SNF
4 2 > L i . . 2 event sequence
sequence the transportation cask containment function remains intact, and the shielding fails. assemblies
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Table G-2. Final Event Sequences Summary
(Continued)
Event
Event Sequence Group ID End State Description Material-At-Risk’ Mean? Median® Std Dev? Sequence Basis for Categorization
Cat.
This event sequence represents a structural challenge to a transportation cask with 1 transportation
uncanistered SNF assemblies, during preparation activities (unbolting, transportation cask lid cask wi’ih Beyond Mean of distribution for
ESDO08-CSNF-SEQ3-RRF Filtered radionuclide release | adapter installation), resulting in a filtered radionuclide release. In this sequence the uncanistered SNF 1.E-06 9.E-06 8.E-06 Category number of occurrences of
transportation cask fails, the confinement boundary remains intact, and a moderator is S 2 event sequence
excluded from entering the cask.
This event sequence represents a structural challenge to a transportation cask with AR SRER SHEER
Filtered radionuclide uncanistered SNF assemblies, during preparation activities (unbolting, transportation cask lid cask wi’ih Beyond Mean of distribution for
ESDO08-CSNF-SEQ4-RRC release, important to adapter installation), resulting in a filtered radionuclide release also important to criticality. In uncanistered SNF 1.E-09 7.E-10 2.E-09 Category number of occurrences of
criticality this sequence the transportation cask fails, the confinement boundary remains intact, and a ~ssembiios 2 event sequence
moderator enters the cask.
This event sequence represents a structural challenge to a transportation cask with RSB EHEIBE
Unfiltered radionuclide uncanistered SNF assemblies, during preparation activities (unbolting, transportation cask lid cask wi’ih Beyond Mean of distribution for
ESD08-CSNF-SEQ5-RRU Folaaes adapter installation), resulting in an unfiltered radionuclide release. In this sequence the uncanistered SNF 4.E-07 2.E-07 9.E-07 Category number of occurrences of
transportation cask fails, the confinement boundary fails, and a moderator is excluded from esembiies 2 event sequence
entering the cask.
This event sequence represents a structural challenge to a transportation cask with FARSBAMALIBH
Unfiltered radionuclide uncanistered SNF assemblies, during preparation activities (unbolting, transportation cask lid cask wi’ih Beyond Mean of distribution for
ESD08-CSNF-SEQ6-RRC release, important to adapter installation), resulting in an unfiltered radionuclide release also important to criticality. URcaristered SNE 4.E-11 1.E-11 1.E-10 Category number of occurrences of
criticality In this sequence the transportation cask fails, the confinement boundary fails, and a e 2 event sequence
moderator enters the cask.
This event sequence represents a structural challenge to a DPC inside a transportation cask, Beyond Meatefdistibuticnfar
ESD09-DPC-SEQ2-DEL anect_exposure, loss of durlng prgparayon activities (transportation c_ask_ lid remoyal, DPC lid adapter_lnstallatlon), 1DPC 7E-07 7.E07 9.E-08 Category R e . e
shielding resulting in a direct exposure from loss of shielding. In this sequence the canister remains 2 EVeHERElBREE
intact, and the shielding fails. 9
This event sequence represents a structural challenge to a DPC inside a transportation cask, Beyond Nis Sh SF dictiBULERE
ESD09-DPC-SEQ3-RRF Filtered radionuclide release durlng prgparatlon acnvmes (tnfansportatlon casl_( lidirerioval, DRE “F’ adamer |nsta|lat|9n), 1DPC 7.E-07 7.E-07 9.E-08 Category number of occurrences of
resulting in a filtered radionuclide release. In this sequence the canister fails, the confinement 2 SenteBalshES
boundary remains intact, and a moderator is excluded from entering the canister. a
drafonids | TSV Slcs [supmns sl e o PEE KR Tk
ESD09-DPC-SEQ4-RRC release, important to g prep Ny ansp . T H . 1DPC 7.E-11 5.E-11 9.E-11 Category number of occurrences of
e resulting in a filtered radionuclide release also important to criticality. In this sequence the
criticality . - ; ol . 2 event sequence
canister fails, the confinement boundary remains intact, and a moderator enters the canister.
This event sequence represents a structural challenge to a DPC inside a transportation cask, Beyond M&sn 6f distiButiaR far
ESD09-DPC-SEQ5-RRU Unfiltered radionuclide durlng prgparatlon_ actlwtles_(trans_portatlon cask Ild_removal, DPC lid ad_apter mstallatlon), 1DPC 2 E-08 1.E-08 4.E-08 Category e
release resulting in an unfiltered radionuclide release. In this sequence the canister fails, the 2 svehteaaliaHEs
confinement boundary fails, and a moderator is excluded from entering the canister. 9
Unfferod oarucigo | 1 et seauencesproent 3 sl chalengo 1. DFC i 3 tansportatr st
ESD09-DPC-SEQ6-RRC release, important to 9 prep fi 8 P - ¥ <10 acaptet |l . 1DPC 3.E-12 8.E-13 8.E-12 Category number of occurrences of
criticality rest_JItlng inan un |Iterr—_3d radionuclide relea_se also important to criticality. In th_ls sequence the 2 event sequence
canister fails, the confinement boundary fails, and a moderator enters the canister.
Bireel exposure: fossiof This event sequence represents a structural challenge to a DPC inside a transportation cask, Beyond Mean of distribution for
ESD10-DPC-SEQ2-DEL shieldin P e during CTT transfer to Cask Unloading Room, resulting in a direct exposure from loss of 1DPC 3.E-09 2.E-09 4.E-09 Category number of occurrences of
9 shielding. In this sequence the canister remains intact, and the shielding fails. 2 event sequence
This event sequence represents a structural challenge to a DPC inside a transportation cask, Beyond Mean of distribution for
ESD10-DPC-SEQ3-RRF Filtered radionuclide release du_rlng CIT transferto_Cask pnloadlng Room, resuling n a ﬁlter_ed radlonucllde release. In_ 1DPC 3.E-09 2.E-09 4.E-09 Category number of occurrences of
this sequence the canister fails, the confinement boundary remains intact, and a moderator is 2 everteequanca
excluded from entering the canister. a
ESD10-DPC-SEQ4-RRC release, important to . 9 el - 9 R 9 . . 1DPC 4.E-13 2.E-13 8.E-13 Category number of occurrences of
e important to criticality. In this sequence the canister fails, the confinement boundary remains
criticality . . 2 event sequence
intact, and a moderator enters the canister.
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Table G-2. Final Event Sequences Summary
(Continued)
Event
Event Sequence Group ID End State Description Material-At-Risk’ Mean? Median® Std Dev? Sequence Basis for Categorization
Cat.
This event sequence represents a structural challenge to a DPC inside a transportation cask, Beyond Mean of distribution for
ESD10-DPC-SEQ5-RRU Unfiltered radionuclide durlng CTT transfer to Cgsk Un_Ioadlng Room, resulting in an un_flltered radionuclide release. 1DPC 1.E-10 3E-11 3.E-10 Category RUFBEEAF SEeLiaHica st
release In this sequence the canister fails, the confinement boundary fails, and a moderator is
! : 2 event sequence
excluded from entering the canister.
e dliadiohiclide gﬂ:isnevgqfrsttig zsefr;ii;%)arzie&;sloe;j it;uclgjgth:e”sirl]tgi’r? t(i)naalli)'?J(n:fill?es :Zz fagﬁ)msui?izztﬁeﬁ]e‘;zzk’ Bovond e istb oM
ESD10-DPC-SEQ6-RRC release, important to 9 g X 9 ’ ng Ny - . 1DPC 9.E-15 0.E+00 5.E-14 Category number of occurrences of
S also important to criticality. In this sequence the canister fails, the confinement boundary fails,
criticality i 2 event sequence
and a moderator enters the canister.
Mean of distribution for
Direct exposure. loss of This event sequence represents a structural challenge to a DPC inside an aging overpack, Beyond gegizremuz%igfen:f: ot
ESD11-DPC-SEQ2-DEL SoueD ' during site transporter transfer to the Loading Room, resulting in a direct exposure from loss of | 1 DPC 4.E-05 3.E-05 5.E-05 Category a
shielding S 5 H R S : category threshold.
shielding. In this sequence the canister remains intact, and the shielding fails. 2 L 1
Categorization confirmed by
alternative distribution
gmisngvfig teriL;igfti:igarr?ssfz?ttsoathsérﬁg;uc;ﬁ:gcrlg)lfn?\g?e?uﬁir?gpi(li :an?l?:r:g ;%I;%S;?ggack, Beyond Meanzerdistributiomfor
ESD11-DPC-SEQ3-RRF Filtered radionuclide release . 3 2 : o) 1DPC 3.E-07 3.E-07 6.E-08 Category number of occurrences of
release. In this sequence the canister fails, the confinement boundary remains intact, and a
. : . 2 event sequence
moderator is excluded from entering the canister.
pilieted adioniiclide gmisnev;g tsrzggeg‘r:ti:igarr?ssfi?ttsoathsgﬁg;uc;ﬁ: Cgﬂ:fn:gfe?uﬁir? F’i(ri :an?l?:r:g ;%ig%&\:lliggigl(éase Beyand Meaniof distribution for
ESD11-DPC-SEQ4-RRC release, important to 9 porter ir " 9 i ng " 1DPC 3.E-11 2.E-11 3.E-11 Category number of occurrences of
o also important to criticality. In this sequence the canister fails, the confinement boundary
criticality S . 2 event sequence
remains intact, and a moderator enters the canister.
This event sequence represents a structural challenge to a DPC inside an aging overpack, ——
. . . y ! ; e . o " Beyond Mean of distribution for
ESD11-DPC-SEQ5-RRU Unfiltered radionuclide during site transporter transfer to t_he Loa_dlng RoomZ resulting in an unflltfered radionuclide 1DPC 9.E-09 4.E-09 2 E-08 Category NEbEroF SeeLIacastR
release release. In this sequence the canister fails, the confinement boundary fails, and a moderator
. . . 2 event sequence
is excluded from entering the canister.
Siteredradionuclide gmisnev;g tsrzggeg‘r:ti:?garr?:ficttsoihsérﬁg;uc;ﬁ: Cgﬂ:fn:gfe?uﬁir? F’i(ri ;n: Igﬁfnigrzglcgdﬁgﬁaﬁgz S Mean onaistbUton fon
ESD11-DPC-SEQ6-RRC release, important to 9 ansp e 2ding § 9 . : 1DPC 1.E-12 3.E-13 3.E-12 Category number of occurrences of
T release also important to criticality. In this sequence the canister fails, the confinement
criticality A : 2 event sequence
boundary fails, and a moderator enters the canister.
Difeet EBosiie: 16586 This event sequence represents a structural challenge to a TAD canister inside an aging CatEHG Mean of distribution for
ESD11-TAD-SEQ2-DEL shieldin P ' overpack, during export activities, resulting in a direct exposure from loss of shielding. In this 1 TAD canister 1.E-04 9.E-05 2.E-04 5 gory number of occurrences of
9 sequence the canister remains intact, and the shielding fails. event sequence
I\r/];sr;e;,f;tdsjr?#; gii;ﬁp;itsiiigia rztsrﬂ%ﬁ;ailncgaf::ﬁer:‘gz tr(;:it;rrﬁglizznztlgglsr;ﬁdli etar:]isag.l-)l;gur-)nce Beyond Meanferdistibutioniior
ESD11-TAD-SEQ3-RRF Filtered radionuclide release ] " A oy e 1 TAD canister 9.E-07 9.E-07 2.E-07 Category number of occurrences of
the canister fails, the confinement boundary remains intact, and a moderator is excluded from
g 2 2 event sequence
entering the canister.
Filteted fadioniiclide IC.: ee;/fl?tdsl‘:)r?r:J 9 gie;ﬁpgitsifigSsa rztsrﬂﬁﬁrailncgaf::ﬁer:‘gz tr(;: i(;rnAuE:)Ii‘(:ianthlgeralsr;s:ilzoa;'\a%lr?g nt to Beyond Meanzerdistiibumonifor
ESD11-TAD-SEQ4-RRC release, important to /Srpack, 19. S XPA * g ” 50:Imp 1 TAD canister 9.E-11 6.E-11 1.E-10 Category number of occurrences of
i criticality. In this sequence the canister fails, the confinement boundary remains intact, and a
criticality X 2 event sequence
moderator enters the canister.
Unfiltered radionuclide I\r/];sr;e;,f;tdsjr?#; gii;ﬁp;itsiiigia rztsndﬁﬁgailncgiHj:fﬁfetz: r;ﬁizncfcrl]ilzfeentéll’]::;ee a?natgligg Beyond Meaniaridistributionifor
ESD11-TAD-SEQ5-RRU i : - y - g 1 TAD canister 3.E-08 1.E-08 6.E-08 Category number of occurrences of
release sequence the canister fails, the confinement boundary fails, and a moderator is excluded from
= ; 2 event sequence
entering the canister.
Unfiltred Fadinuiclide IC;Sr e;f;tdsjr?# egie;ﬁp;itsi\?i?iia rzt;ﬂftﬁrailncgi”j:fﬁfeg: r;ﬁizncfcrl]ilzfeentéll’]::;ee :Pss?::gonant Beyond Megn-of istribtion for
ESD11-TAD-SEQ6-RRC release, important to pack, g exp : fesutting In " < P 1 TAD canister 3.E-12 9.E-13 1.E-11 Category number of occurrences of
eigfaisn to criticality. In this sequence the canister fails, the confinement boundary fails, and a
criticality z 2 event sequence
moderator enters the canister.
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Table G-2. Final Event Sequences Summary
(Continued)
Event
Event Sequence Group ID End State Description Material-At-Risk’ Mean? Median® Std Dev? Sequence Basis for Categorization
Cat.
Zﬂftiv;t”é ter?]L;ig‘r:tirri%:ﬁssli:%\/ﬁr? ggglzrzlo%TaE::SIE;; %2%5?5&"23%233535 Y:Il:ep:scek’ In Beyond Meaniatdistribution:for
ESD12-DPC-SEQ10-RRF Filtered radionuclide release A : : : : ¢ } 1DPC 0.E+00 0.E+00 0.E+00 Category number of occurrences of
this sequence the cell door fails and impacts the waste form, the canister fails, the
N s > d " 2 event sequence
confinement boundary remains intact, and a moderator is excluded from entering the canister.
fpitcredliadicnuclice Zﬂftiv;t”é teriL;eg‘r:ti:i’;:ﬁssl‘Z:tt\/ﬁr? ggglzrzlo%TaE::SIE;O ?nZF;ﬁ;P:édﬁa:%:Séﬂg: \::Il:ep:scek’also Beyond JC o distib Lo o
ESD12-DPC-SEQ11-RRC release, important to | 15por X - '9 . 1DPC 0.E+00 0.E+00 0.E+00 Category number of occurrences of
S important to criticality. In this sequence the cell door fails and impacts the waste form, the
criticality g . 4 g B 2 event sequence
canister fails, the confinement boundary remains intact, and a moderator enters the canister.
This event sequence represents a structural challenge to a DPC inside an aging overpack, S ———
‘ ) ) . o N N o 2 . Beyond Mean of distribution for
ESD12-DPC-SEQ12-RRU Unfiltered radionuclide due Fo site transporter collision vylth shlgld door, resulting in an unﬁltere_d radlo_nucllde release. 1DPC 0.E+00 0.E+00 0.E+00 Category Umberof Geolirencasot
release In this sequence the cell door fails and impacts the waste form, the canister fails, the
5 N N ; ; 2 event sequence
confinement boundary fails, and a moderator is excluded from entering the canister.
Untiltered radionuclide gnstiv;g tsr‘:?;eg‘r:t?e:i’t)):ﬁssiizttvﬁr?tsrrljicetllgzlo‘tz)r;a:‘I::L?I‘teirfo ?nzsirl]?ilstg;: Taadgi;:;%gl\i/zﬁz‘lz:ése Beyond Mean:of distribuilan:far
ESD12-DPC-SEQ13-RRC release, important to : porterix 4 : 9 e 5 1DPC 0.E+00 0.E+00 0.E+00 Category number of occurrences of
SR also important to criticality. In this sequence the cell door fails and impacts the waste form,
criticality X - . - 2 event sequence
the canister fails, the confinement boundary fails, and a moderator enters the canister.
Direct exposure, loss of gnsti\/:ig frZ?]iT)gftz: i%:ﬁ:ii:%vﬁr?ggglzrzloﬁa :‘I:QSIE r:; ?n Zz(ﬁégflgfpigfg ??os'\vgé): ‘(:)l; Beyond Meanferdistibutioniior
ESD12-DPC-SEQ3-DEL pese) 4 Pt 2 3 A, > oty 1DPC 4.E-12 1.E-12 9.E-12 Category number of occurrences of
shielding shielding. In this sequence the cell door structure remains intact, the canister remains intact,
L ; 2 event sequence
and the shielding fails.
Zﬂftiv;t”é ter?]L;ig‘r:tirri%:ﬁssli:%\/ﬁr? ggglzrzlo%TaE::SIE;; %2%5?5&"23%233535 Y:Il:ep:scek’ In Beyond Meanzerdistiibumonifor
ESD12-DPC-SEQ4-RRF Filtered radionuclide release A i = 7 : . 1DPC 4.E-12 1.E-12 9.E-12 Category number of occurrences of
this sequence the cell door structure remains intact, the canister fails, the confinement
i . . . 2 event sequence
boundary remains intact, and a moderator is excluded from entering the canister.
litciedliadicnuciide gﬂsti\/:ig tsr.:?;eg‘r:t?e:i’()):ﬁssii:tivﬁr?tsrrL:iC;IL:irzlo‘tz)r:a:J::L?Iﬁrso ?nZF;ﬁ;P:(Iid;:iT):SKI:Tig: Y:Itep:scek’also Beyond Meaniaridistributionifor
ESD12-DPC-SEQ5-RRC release, important to | 13por . . 9 o - 1DPC 8.E-18 0.E+00 5.E-16 Category number of occurrences of
T important to criticality. In this sequence the cell door structure remains intact, the canister
criticality . t e - 2 event sequence
fails, the confinement boundary remains intact, and a moderator enters the canister.
This event sequence represents a structural challenge to a DPC inside an aging overpack, ——
= : : : e : : e 7 ¥ Beyond Mean of distribution for
ESD12-DPC-SEQ6-RRU Unfiltered radionuclide due Fo site transporter collision with shield do_or, _resultlng in an_unﬁlte!‘ed radlonu_cllde release. 1DPC 1E13 0.E+00 6.E-13 Category e
release In this sequence the cell door structure remains intact, the canister fails, the confinement
: ; q . 2 event sequence
boundary fails, and a moderator is excluded from entering the canister.
Unfiltered radionuclide gnstiv;g tsr‘:?;eg‘r:t?e:i’t)):ﬁssiizttvﬁr?tsrrljicetllgzlo‘tz)r;a:‘I::L?I‘teirfo ?nzsirl]?ilstg;: Taadgi;:;%gl\i/zﬁz‘lz:ése Beyond Mean:of distribufion for
ESD12-DPC-SEQ7-RRC release, important to . POTtercx 4 : 9 co : 1DPC 0.E+00 0.E+00 0.E+00 Category number of occurrences of
g also important to criticality. In this sequence the cell door structure remains intact, the canister
criticality = - < 2 2 event sequence
fails, the confinement boundary fails, and a moderator enters the canister.
Direct exposure, loss of gnsti\/:ig frZ?]iT)gftz: i%:ﬁ:ii:%vﬁr?ggglzrzloﬁa :‘I:QSIE r:; ?n Zz(ﬁégflgfpigfg ??os'\vgé): ‘(:)l; Beyond Mean of distribution for
ESD12-DPC-SEQ9-DEL O 4 N g i . 1DPC 0.E+00 0.E+00 0.E+00 Category number of occurrences of
shielding shielding. In this sequence the cell door fails and impacts the waste form, the canister
e Fieir 4 2 event sequence
remains intact, and the shielding fails.
This event sequence represents a structural challenge to a TAD canister inside an STC or
aging overpack, due to CTT or site transporter collision with shield door, resulting in a filtered Beyond Mean of distribution for
ESD12-TAD-SEQ10-RRF Filtered radionuclide release | radionuclide release. In this sequence the cell door fails and impacts the waste form, the 1 TAD canister 0.E+00 0.E+00 0.E+00 Category number of occurrences of
canister fails, the confinement boundary remains intact, and a moderator is excluded from 2 event sequence
entering the canister.
This event sequence represents a structural challenge to a TAD canister inside an STC or
Filtered radionuclide aging overpack, due to CTT or site transporter collision with shield door, resulting in a filtered Beyond Mean of distribution for
ESD12-TAD-SEQ11-RRC release, important to radionuclide release also important to criticality. In this sequence the cell door fails and 1 TAD canister 0.E+00 0.E+00 0.E+00 Category number of occurrences of
criticality impacts the waste form, the canister fails, the confinement boundary remains intact, and a 2 event sequence
moderator enters the canister.
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Table G-2. Final Event Sequences Summary
(Continued)
Event
Event Sequence Group ID End State Description Material-At-Risk’ Mean? Median® Std Dev? Sequence Basis for Categorization
Cat.
This event sequence represents a structural challenge to a TAD canister inside an STC or
Uifiltered radisruclids aging overpack, due to CTT or site transporter collision with shield door, resulting in an Beyond Mean of distribution for
ESD12-TAD-SEQ12-RRU e unfiltered radionuclide release. In this sequence the cell door fails and impacts the waste 1 TAD canister 0.E+00 0.E+00 0.E+00 Category number of occurrences of
form, the canister fails, the confinement boundary fails, and a moderator is excluded from 2 event sequence
entering the canister.
This event sequence represents a structural challenge to a TAD canister inside an STC or
Unfiltered radionuclide aging overpack, due to CTT or site transporter collision with shield door, resulting in an Beyond Mean of distribution for
ESD12-TAD-SEQ13-RRC release, important to unfiltered radionuclide release also important to criticality. In this sequence the cell door fails 1 TAD canister 0.E+00 0.E+00 0.E+00 Category number of occurrences of
criticality and impacts the waste form, the canister fails, the confinement boundary fails, and a 2 event sequence
moderator enters the canister.
This event sequence represents a structural challenge to a TAD canister inside an STC or S ———
Direct exposure, loss of aging overpack, due to CTT or site transporter collision with shield door, resulting in a direct 5 Beyond Mean efdistibutofifor
ESD12-TAD-SEQ3-DEL e . 4 T i s e 1 TAD canister 1.E-11 5.E-12 3.E-11 Category number of occurrences of
shielding exposure from loss of shielding. In this sequence the cell door structure remains intact, the
N N - ; 2 event sequence
canister remains intact, and the shielding fails.
This event sequence represents a structural challenge to a TAD canister inside an STC or
aging overpack, due to CTT or site transporter collision with shield door, resulting in a filtered Beyond Mean of distribution for
ESD12-TAD-SEQ4-RRF Filtered radionuclide release | radionuclide release. In this sequence the cell door structure remains intact, the canister fails, | 1 TAD canister 1.E-11 5.E-12 3.E-11 Category number of occurrences of
the confinement boundary remains intact, and a moderator is excluded from entering the 2 event sequence
canister.
This event sequence represents a structural challenge to a TAD canister inside an STC or
Filtered radionuclide aging overpack, due to CTT or site transporter collision with shield door, resulting in a filtered Beyond Mean of distribution for
ESD12-TAD-SEQ5-RRC release, important to radionuclide release also important to criticality. In this sequence the cell door structure 1 TAD canister 3.E-17 0.E+00 2.E-15 Category number of occurrences of
criticality remains intact, the canister fails, the confinement boundary remains intact, and a moderator 2 event sequence
enters the canister.
This event sequence represents a structural challenge to a TAD canister inside an STC or
Uinfiftered radionugids aging overpack, due to CTT or site transporter collision with shield door, resulting in an Beyond Mean of distribution for
ESD12-TAD-SEQ6-RRU reletes unfiltered radionuclide release. In this sequence the cell door structure remains intact, the 1 TAD canister 5.E-13 0.E+00 2.E-12 Category number of occurrences of
canister fails, the confinement boundary fails, and a moderator is excluded from entering the 2 event sequence
canister.
This event sequence represents a structural challenge to a TAD canister inside an STC or
Unfiltered radionuclide aging overpack, due to CTT or site transporter collision with shield door, resulting in an Beyond Mean of distribution for
ESD12-TAD-SEQ7-RRC release, important to unfiltered radionuclide release also important to criticality. In this sequence the cell door 1 TAD canister 0.E+00 0.E+00 0.E+00 Category number of occurrences of
criticality structure remains intact, the canister fails, the confinement boundary fails, and a moderator 2 event sequence
enters the canister.
) Th_is event sequence represents_a structural challe_nge to_a TAD canister insidr—; an STC_or Beyond M&sh 6f distiBUtiaRfaF
ESD12-TAD-SEQY-DEL anect_exposure, loss of aging overpack, due to C_TT_or site tra_nsporter collision with shlel_d door, _resultlng in a direct 1 TAD canister 0.E+00 0.E+00 0.E+00 Category e e
shielding exposure from loss of shielding. In this sequence the cell door fails and impacts the waste
form, the canister remains intact, and the shielding fails. z cyenseuency
: g I°}
Direct exposure, loss of This event sequence represents a structural challenge to a DPC, during canister transfer by Beyond Mean of distribution for
ESD13-DPC-SEQ2-DEL shielding ' the CTM, resulting in a direct exposure from loss of shielding. In this sequence the canister 1DPC 2.E-06 1.E-06 5.E-06 Category number of occurrences of
remains intact, and the shielding fails. 2 event sequence
This event sequence represents a structural challenge to a DPC, during canister transfer by Beyond Mean of distribution for
ESD13-DPC-SEQ3-RRF Filtered radionuclide release | the CTM, resulting in a filtered radionuclide release. In this sequence the canister fails, the 1DPC 2.E-06 1.E-06 5.E-06 Category number of occurrences of
confinement boundary remains intact, and a moderator is excluded from entering the canister. 2 event sequence
Fiera donulds | 11 i seauencs eprosnts sttt chalengo (2 PG g contor trtr oy
ESD13-DPC-SEQ4-RRC release, important to £ i i 5 i i 1DPC 3.E-10 9.E-11 9.E-10 Category number of occurrences of
criticality sequence the canister fails, the confinement boundary remains intact, and a moderator enters 2 event sequence
the canister.
Unfiltered radionuclide This event sequence represents a structural challenge to a DPC, during canister transfer by Beyond Mean of distribution for
ESD13-DPC-SEQ5-RRU releass the CTM, resulting in an unfiltered radionuclide release. In this sequence the canister fails, 1DPC 9.E-08 2.E-08 3.E-07 Category number of occurrences of
the confinement boundary fails, and a moderator is excluded from entering the canister. 2 event sequence
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Table G-2. Final Event Sequences Summary
(Continued)
Event
Event Sequence Group ID End State Description Material-At-Risk’ Mean? Median® Std Dev? Sequence Basis for Categorization
Cat.
Unfiltered radionuclide This event sequence represents a strgctural_ challenge to a DPC, during can_lste_r transfe!‘ by Beyond Mean of distribution for
X the CTM, resulting in an unfiltered radionuclide release also important to criticality. In this
ESD13-DPC-SEQ6-RRC release, important to 2 3 v 1DPC 9.E-12 1.E-12 4.E-11 Category number of occurrences of
g sequence the canister fails, the confinement boundary fails, and a moderator enters the
criticality . 2 event sequence
canister.
Bireel exposure: fossiof This event sequence represents a structural challenge to a TAD canister, during canister Beyond Mean of distribution for
ESD13-TAD-SEQ2-DEL shieldin P e transfer by the CTM, resulting in a direct exposure from loss of shielding. In this sequence the | 1 TAD canister 8.E-06 4.E-06 2.E-05 Category number of occurrences of
9 canister remains intact, and the shielding fails. 2 event sequence
This event sequence represents a structural challenge to a TAD canister, during canister T
transfer by the CTM, resulting in a filtered radionuclide release. In this sequence the canister Beyond Meaniofdistribution:for
ESD13-TAD-SEQ3-RRF Filtered radionuclide release - 4 : o - - 1 TAD canister 8.E-06 4.E-06 2.E-05 Category number of occurrences of
fails, the confinement boundary remains intact, and a moderator is excluded from entering the
: 2 event sequence
canister.
Fiteled [adjonuclide ;Il—‘g:’?s?;regt fﬁg Lg)'ll?l\‘jle ::gtzﬁisnenﬁ : :It{sggrf;(ﬁgitiﬂgg tZI:aLQE;IZ?)r]iEtet;’rg:]T?g ;?it?ti:ztlﬁr In Beyond Meanafdistitnfionfor
ESD13-TAD-SEQ4-RRC release, important to : Y o g " SO Imp Y- 1 TAD canister 9.E-10 3.E-10 3.E-09 Category number of occurrences of
e this sequence the canister fails, the confinement boundary remains intact, and a moderator
criticality 5 2 event sequence
enters the canister.
This event sequence represents a structural challenge to a TAD canister, during canister Beyond Mean of distribution for
ESD13-TAD-SEQ5-RRU Unfiltered radionuclide tran_sfer by_the CTM, r_esultlng inan unfllter_ed radionuclide relea_se. In this sequence t_he 1 TAD canister 3E07 6.E-08 1.E-06 Category RUFBEEAF SEeLiaHica st
release canister fails, the confinement boundary fails, and a moderator is excluded from entering the
: 2 event sequence
canister.
e dliadiohiclide ;rrg :'?s:rel?t fﬁg Lé::_)'ll?l\‘jle ::;:ﬁisnen}: :nsgﬁg}g:eldc?:g ﬁ)r:]%iltiZea r-gllz\egsceagllztt)eirﬁ'\d Ltj)l;ltr;%t‘: fonzzsu}ﬁcrzalit Bovond e istb oM
ESD13-TAD-SEQ6-RRC release, important to . Y yresuiing In y P Y- | 1 TAD canister 3.E-11 4E-12 1.E-10 Category number of occurrences of
Gt In this sequence the canister fails, the confinement boundary fails, and a moderator enters the
criticality - 2 event sequence
canister.
This event sequence represents a structural challenge to a DPC inside an STC, during STC P
Direct exposure. transfer from Cask Unloading Room to preparation station, resulting in a direct exposure from Beyond Mean afdistibufighfor
ESD14-DPC-SEQ2-DED . fop = S i > 3 TRk 1DPC 3.E-09 2.E-09 4.E-09 Category number of occurrences of
degradation of shielding degradation of shielding. In this sequence the STC containment function remains intact, and
- Ny 2 event sequence
the shielding fails.
BT e This event sequence represents a structural challenge to a DPC inside an STC, during STC Beyond Mean of distribution for
ESD14-DPC-SEQ3-DEL ECHexD 4 transfer from Cask Unloading Room to preparation station, resulting in a direct exposure from 1DPC 0.E+00 0.E+00 0.E+00 Category number of occurrences of
shielding S p g > s
loss of shielding. In this sequence the STC fails, and the canister remains intact. 2 event sequence
;In—‘g Es?;efr;é;egl;zrllcj;ﬁ)};ﬁizngoi;t;gc;t:ge;l;gal)lﬁnsgizt}gna EeZL(J:It:QZI?: : ?ilgnl‘—e% glgilgr? u?:;li—cie Beyond Meaniatdistribution:for
ESD14-DPC-SEQ4-RRF Filtered radionuclide release 3 7 . e L z 1DPC 3.E-09 2.E-09 4.E-09 Category number of occurrences of
release. In this sequence the STC fails, the canister fails, the confinement boundary remains
X : . - 2 event sequence
intact, and a moderator is excluded from entering the canister.
Al e T ;rrg :’?S?g/refr:(t);egtirllc&:‘gzﬁien;{soins"t;gcn:gaIa:iggtl)lﬁnsgigtfgna 223t:28i?r? : 2@5& glgiigr? u?:;li—c?e Bovond e istb oM
ESD14-DPC-SEQ5-RRC release, important to . 19 ¢ prep: : ng N ¥ 1DPC 4.E-13 2.E-13 8.E-13 Category number of occurrences of
S release also important to criticality. In this sequence the STC fails, the canister fails, the
criticality - Vs ’ 2 event sequence
confinement boundary remains intact, and a moderator enters the canister.
] ) i This event sequence repre_sents a structural cha_llenge ?o a DPC ?nsige an ST_C, during STC Beyond e F ditiButiBR s
Unfiltered radionuclide transfer from Cask Unloading Room to preparation station, resulting in an unfiltered
ESD14-DPC-SEQ6-RRU q . z " . f : 1DPC 1.E-10 3.E-11 3.E-10 Category number of occurrences of
release radionuclide release. In this sequence the STC fails, the canister fails, the confinement
! 3 . R 2 event sequence
boundary fails, and a moderator is excluded from entering the canister.
Untiltered radionuclide ;I'rg:;;efr;{t}:qegl;zr&cgr:‘f);;l;zen;{soi;t;gctt:‘;aIacigztl)linsgz;}gna Eezat::ﬁ?: :nn Li-gi(lié:elgmg sTe Beyond Mean:of distribution.for
ESD14-DPC-SEQ7-RRC release, important to 5 A ing prepal 5 : 9 5 3 1DPC 9E-15 0.E+00 5.E-14 Category number of occurrences of
SR radionuclide release also important to criticality. In this sequence the STC fails, the canister
criticality . Y " . 2 event sequence
fails, the confinement boundary fails, and a moderator enters the canister.
This event sequence represents a structural challenge to a DPC inside an STC, during STC N
Direct exposure. transfer from preparation station to DPC cutting station, resulting in a direct exposure from Beyond Meanferdistibutioniior
ESD15-DPC-SEQ2-DED y S " S . S s ” e 1DPC 7.E-07 4.E-07 3.E-06 Category number of occurrences of
degradation of shielding degradation of shielding. In this sequence the STC containment function remains intact, and
the shielding fails. 2 eventsequence
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Table G-2. Final Event Sequences Summary
(Continued)
Event
Event Sequence Group ID End State Description Material-At-Risk’ Mean? Median® Std Dev? Sequence Basis for Categorization
Cat.
D T This event sequence represents a structural challenge to a DPC inside an STC, during STC Beyond Mean of distribution for
ESD15-DPC-SEQ3-DEL shieldin p ' transfer from preparation station to DPC cutting station, resulting in a direct exposure from 1DPC 0.E+00 0.E+00 0.E+00 Category number of occurrences of
9 loss of shielding. In this sequence the STC fails, and the canister remains intact. 2 event sequence
This event sequence represents a structural challenge to a DPC inside an STC, during STC —
transfer from preparation station to DPC cutting station, resulting in a filtered radionuclide Beyond Meanzerdistiibumonifor
ESD15-DPC-SEQ4-RRF Filtered radionuclide release ; i 3 4 5 5 1DPC 7.E-07 4.E-07 3.E-06 Category number of occurrences of
release. In this sequence the STC fails, the canister fails, the confinement boundary remains
X : " 4 2 event sequence
intact, and a moderator is excluded from entering the canister.
ESD15-DPC-SEQ5-RRC release, important to Brepi IS . 9 y 9 . - 1DPC 7.E-11 3.E-11 2.E-10 Category number of occurrences of
e release also important to criticality. In this sequence the STC fails, the canister fails, the
criticality = R " 2 event sequence
confinement boundary remains intact, and a moderator enters the canister.
This event sequence represents a structural challenge to a DPC inside an STC, during STC N
Unfiltered radionuclide transfer from preparation station to DPC cutting station, resulting in an unfiltered radionuclide Beyond Mean of distHBUoN or
ESD15-DPC-SEQ6-RRU 2 - . : o " 1DPC 2.E-08 8.E-09 9.E-08 Category number of occurrences of
release release. In this sequence the STC fails, the canister fails, the confinement boundary fails, and
3 : 2 2 event sequence
a moderator is excluded from entering the canister.
Unfitered radionucids | 4 e on to DPC utting saton. resuling I an Unfiered radiopuclide Beyond | Mean of distrbuton for
ESD15-DPC-SEQ7-RRC release, important to PIEP: e 3 9 y 9 . 2 1DPC 2.E-12 5.E-13 9.E-12 Category number of occurrences of
e release also important to criticality. In this sequence the STC fails, the canister fails, the
criticality 2 = x 2 event sequence
confinement boundary fails, and a moderator enters the canister.
This event sequence represents a structural challenge to a transportation cask with 1 transportation Hieanof distiBulian far
ESD16-CSNF-SEQ1-RRF Filtered radionuclide release | Uncanistered SNF assemblies, during preparation activities (sampling, gas cooling, water casicwith 1.E-01 5.E-02 2E01 | AN | 1 imber of occurrences of
filling), resulting in a filtered radionuclide release. In this sequence the confinement boundary | uncanistered SNF 2 S
remains intact, and no condition important to criticality occurs. assemblies a
Fiera ol | 1S 1t sequancs eprosents st chalengo o trsrtaton okt |1 gt
ESD16-CSNF-SEQ2-RRC release, important to e g : h g prep = piing. ga 9. 2 0.E+00 0.E+00 0.E+00 Category number of occurrences of
i filling), resulting in a filtered radionuclide release also important to criticality. In this sequence uncanistered SNF
criticality £ - N 2 event sequence
the confinement boundary remains intact, and unborated water enters the cask. assemblies
This event sequence represents a structural challenge to a transportation cask with 1 transportation Mean of distribution for
ESD16-CSNF-SEQ3-RRU Unfiltered radionuclide u_n_canlstered_ SNF assemblies, durlng pre_paratlon actlvmes_ {sampling, gas cool!ng, water cask V\_nth 1.E-04 3.E05 3.E-04 Category N
release filling), resulting in an unfiltered radionuclide release. In this sequence the confinement uncanistered SNF 2 s
boundary fails, and no condition important to criticality occurs. assemblies a
Unffered odarucioo | 1S 1T sequence prosnts st chalengo o trspraton ot | gt
ESD16-CSNF-SEQ4-RRC release, important to o P - s ng prep - piing, gas cooling, w " 0.E+00 0.E+00 0.E+00 Category number of occurrences of
o filling), resulting in an unfiltered radionuclide release also important to criticality. In this uncanistered SNF
criticality : > : 2 event sequence
sequence the confinement boundary fails, and unborated water enters the cask. assemblies
This event sequence represents a structural challenge to a DPC, during preparation activities s s of distiButgRah
ESD17-DPC-SEQ1-RRF Filtered radionuclide release | (S3MPIing, gas cooling, water filing), resuiting in a filtered radionuclide release. Inthis 1DPC 9.E-03 5.E-03 2602 | S%PY | fumber of occurrences of
sequence the confinement boundary remains intact, and no condition important to criticality 2
e oy event sequence
ot ooes | TOPSISI ESUSIg8 SR ANUIL SRR SPED Y ORI
ESD17-DPC-SEQ2-RRC release, important to Ping. g olng. 9). 9 M P 1DPC 0.E+00 0.E+00 0.E+00 Category number of occurrences of
T to criticality. In this sequence the confinement boundary remains intact, and unborated water
criticality e 2 event sequence
Unfiltered radionuclide This event sequence represents a structural challenge to a DPC, during preparation activities Beyond Mean of distribution for
ESD17-DPC-SEQ3-RRU R — {sampling, gas cooling, water filling), resulting in an unfiltered radionuclide release. In this 1DPC 9.E-06 3.E-06 3.E-05 Category number of occurrences of
sequence the confinement boundary fails, and no condition important to criticality occurs. 2 event sequence
Unfferedoicido | 15 etenseauonce oproants il chalengef 2 PC g prapaatr acits
ESD17-DPC-SEQ4-RRC release, important to 3 piing, gas coolng, = 9). gin : " 1DPC 0.E+00 0.E+00 0.E+00 Category number of occurrences of
o important to criticality. In this sequence the confinement boundary fails, and unborated water
criticality ortors thioteasks 2 event sequence
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Table G-2. Final Event Sequences Summary
(Continued)
Event
Event Sequence Group ID End State Description Material-At-Risk’ Mean? Median® Std Dev? Sequence Basis for Categorization
Cat.
This event sequence represents a structural challenge to a DPC, during DPC cutting activities, Catedo Mean of distribution for
ESD18-DPC-SEQ1-RRF Filtered radionuclide release | resulting in a filtered radionuclide release. In this sequence the confinement boundary 1DPC 2.E-02 2.E-02 3.E-03 5 gory number of occurrences of
remains intact, and a moderator is excluded from entering the canister. event sequence
Filtered radionuclide This event sequence represents a structural challenge to a DPC, during DPC cutting activities, Beyond Mean of distribution for
ESD18-DPC-SEQ2-RRC release, important to resulting in a filtered radionuclide release also important to criticality. In this sequence the 1DPC 0.E+00 0.E+00 0.E+00 Category number of occurrences of
criticality confinement boundary remains intact, and a moderator enters the canister. 2 event sequence
Mean of distribution for
Unfiltered radionuclide This event sequence represents a structural challenge to a DPC, during DPC cutting activities, Beyond gegizremuz%igfen:f: of
ESD18-DPC-SEQ3-RRU resulting in an unfiltered radionuclide release. In this sequence the confinement boundary 1DPC 2.E-05 1.E-05 3.E-05 Category a
release ; 2 : . category threshold.
fails, and a moderator is excluded from entering the canister. 2 e i "
Categorization confirmed by
alternative distribution
Unfiltered radionuclide This event sequence represents a structural challenge to a DPC, during DPC cutting activities, Beyond Mean of distribution for
ESD18-DPC-SEQ4-RRC release, important to resulting in an unfiltered radionuclide release also important to criticality. In this sequence the | 1 DPC 0.E+00 0.E+00 0.E+00 Category number of occurrences of
criticality confinement boundary fails, and a moderator enters the canister. 2 event sequence
This event sequence represents a structural challenge to a DPC inside an STC, during g
Direct exposure. transfer to pool, resulting in a direct exposure from degradation of shielding. In this sequence Beyond Meaniatdistribution:for
ESD19-DPC-SEQ2-DED . VT ol : i i - i 1DPC 6.E-06 4.E-06 8.E-06 Category number of occurrences of
degradation of shielding the STC containment function remains intact, and the shielding fails. This sequence occurs
= 2 event sequence
outside the pool.
This event sequence, where a structural challenge to a DPC inside an STC, during transfer to Beyond
ESD19-DPC-SEQ3-DEL N/A pool, causes the STC to fail and the canister to remain intact, is not applicable to DPCs 1DPC 0.E+00 0.E+00 0.E+00 Category N/A
because their lid is cut. 2
This event sequence represents a structural challenge to a DPC inside an STC, during
transfer to pool, resulting in a filtered radionuclide release. In this sequence the STC fails, Beyond Mean of distribution for
ESD19-DPC-SEQ4-RRF Filtered radionuclide release | there is no canister containment (canister is not sealed), the confinement boundary remains 1DPC 6.E-06 4.E-06 8.E-06 Category number of occurrences of
intact, and a moderator is excluded from entering the canister. This sequence occurs outside 2 event sequence
the pool.
This event sequence represents a structural challenge to a DPC inside an STC, during
Unfiltered radionuclide transfer to pool, resulting in a filtered radionuclide release also important to criticality. In this Beyond Mean of distribution for
ESD19-DPC-SEQ5-RRC release, important to sequence the STC fails, there is no canister containment (canister is not sealed), the 1DPC 7.E-10 3.E-10 2.E-09 Category number of occurrences of
criticality confinement boundary remains intact, and a moderator enters the canister. This sequence 2 event sequence
occurs outside the pool.
Mean of distribution for
Unfiltered radionuclide This event sequence represents a structural challenge to a DPC inside an STC, during Beyond gegizremuz%igfen:f: it
ESD19-DPC-SEQ6P-GRRU transfer to pool, resulting in an unfiltered radionuclide release. In this sequence the STC fails, | 1 DPC 7.E-05 2.E-05 2.E-04 Category a
release L . . L category threshold.
and an adequate boron concentration is maintained. This sequence occurs inside the pool. 2 - 3
Categorization confirmed by
alternative distribution
This event sequence represents a structural challenge to a DPC inside an STC, during Beyond Hieanof distiBulian far
ESD19-DPC-SEQ6-RRU Unfiltered radionuclide transfa_er to pool_, resulting inan unfllte!‘ed re_adlonucllde release. In_ this sequence the S_TC fails, 1DPC 2 E-07 7 E-08 6.E-07 Category Bk DAElaTEEs
release there is no canister containment (canister is not sealed), the confinement boundary fails, and a
. 5 : H - 2 event sequence
moderator is excluded from entering the canister. This sequence occurs outside the pool.
Unfitored radionucids | 4 e e e o anfitered racionuids reease aiso mporiant o efioany. n Beyond | Mean of distibuton for
ESD19-DPC-SEQ7P-GRRC release, important to - RO 9! . P SERL) 1DPC 7.E-11 2.E-11 2.E-10 Category number of occurrences of
i this sequence the STC fails, and the boron concentration drops to an unallowable level. This
criticality S 2 event sequence
sequence occurs inside the pool.
This event sequence represents a structural challenge to a DPC inside an STC, during
Unfiltered radionuclide transfer to pool, resulting in an unfiltered radionuclide release also important to criticality. In Beyond Mean of distribution for
ESD19-DPC-SEQ7-RRC release, important to this sequence the STC fails, there is no canister containment (canister is not sealed), the 1DPC 2.E-11 5.E-12 7.E-11 Category number of occurrences of
criticality confinement boundary fails, and a moderator enters the canister. This sequence occurs 2 event sequence
outside the pool.
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Table G-2. Final Event Sequences Summary
(Continued)
Event
Event Sequence Group ID End State Description Material-At-Risk’ Mean? Median® Std Dev? Sequence Basis for Categorization
Cat.
Mean of distribution for
This event sequence represents a structural challenge to a transportation cask with 1 transportation gegiznguzzigfen;f: of
ESD20-CSNF-SEQ2-DED Direct exposure, uncanlstgred SNF_ as_semblles,_ during transfer to pool, res_ultlng ina dlrec_:t exposure f_rom cask V\_nth 7.E-05 5.E.05 9.E-05 Category category threshold.
degradation of shielding degradation of shielding. In this sequence the transportation cask containment function uncanistered SNF 2 Recategorization tathigher
remains intact, and the shielding fails. This sequence occurs outside the pool. assemblies g g
category by alternative
distribution
Mean of distribution for
This event sequence represents a structural challenge to a transportation cask with ifransoortation number of occurrences of
uncanistered SNF assemblies, during transfer to pool, resulting in a filtered radionuclide SAER wi’ih Catads event sequence near a
ESD20-CSNF-SEQ3-RRF Filtered radionuclide release | release. In this sequence the transportation cask fails, the confinement boundary remains uncanistered SNF 7.E-05 5.E-05 9.E-05 5 gory category threshold.
intact, and a moderator is excluded from entering the cask. This sequence occurs outside the SESaTbics Recategorization to higher
pool. category by alternative
distribution
This event sequence represents a structural challenge to a transportation cask with RSB EHEIBE
Unfiltered radionuclide uncanistered SNF assemblies, during transfer to pool, resulting in a filtered radionuclide o wi’ih Beyond Mean of distribution for
ESD20-CSNF-SEQ4-RRC release, important to release also important to criticality. In this sequence the transportation cask fails, the URcaristered SNE 8.E-09 3.E-09 2.E-08 Category number of occurrences of
criticality confinement boundary remains intact, and a moderator enters the cask. This sequence Sssemblies 2 event sequence
occurs outside the pool.
This event sequence represents a structural challenge to a transportation cask with 1 transportation M&sh 6f distiBUtiaRfaF
ESD20-CSNF-SEQ5P-GRRU Unfiltered radionuclide uncanistered _SNF assemblies, during tral_wsfer to pogl, resulting in an unfiltered radlonuclld_e cask V\_nth 7E-04 3.E-04 2 E03 Category e e
release release. In this sequence the transportation cask fails, and an adequate boron concentration uncanistered SNF 2 EVeRERElBHEE
is maintained. This sequence occurs inside the pool. assemblies 9
This event sequence represents a structural challenge to a transportation cask with 1 transportation Beyond Nis Sh SF dictiBULERE
ESD20-CSNF-SEQ5-RRU Unfiltered radionuclide uncanistered _SNF assemblies, during tral_wsfer to pogl, resultlng_ln an unfiltered radlo_nucllde cask V\_nth 2 E-06 7.E07 6.E-06 Category NEbEroF SeeLIacastR
release release. In this sequence the transportation cask fails, the confinement boundary fails, and a uncanistered SNF 2 SR ERaTanES
moderator is excluded from entering the cask. This sequence occurs outside the pool. assemblies 9
Unfiltered radionuciide This e_vent sequence repre;ents a _structural challenge to a tnjans_portatlor_] cask wnh _ 1 trans_portatlon Beyond Wean of distribution‘for
n uncanistered SNF assemblies, during transfer to pool, resulting in an unfiltered radionuclide cask with
ESD20-CSNF-SEQ6P-GRRC release, important to . A N . fai . s 7.E-10 3.E-10 2.E-09 Category number of occurrences of
criticality release also |mpt_)rtant to criticality. In this sequence the transportation cas_k glls, and the uncanlstfered NF 2 event sequence
boron concentration drops to an unallowable level. This sequence occurs inside the pool. assemblies
This event sequence represents a structural challenge to a transportation cask with T HETHSHEHAtIGH
Unfiltered radionuclide uncanistered SNF assemblies, during transfer to pool, resulting in an unfiltered radionuclide cask wi’ih Beyond Mean of distribution for
ESD20-CSNF-SEQ6-RRC release, important to release also important to criticality. In this sequence the transportation cask fails, the URcaristered SNE 2.E-10 5.E-11 8.E-10 Category number of occurrences of
criticality confinement boundary fails, and a moderator enters the cask. This sequence occurs outside = 2 event sequence
the pool. assemblies
This event sequence represents a structural challenge to a transportation cask with 1 transportation MeatafdistibutiGnfar
ESD21-CSNF-SEQ2P-GRRU Unfiltered radionuclide unc_anlste_red SNF assemb_lles, during transfer to pool ﬂoor, resulyng in an unfiltered cask V\_nth 2 E-04 1E-04 3E-04 Category P S e s o
release radionuclide release. In this sequence the transportation cask fails, and an adequate boron uncanistered SNF 2 EVeRERElBHEE
concentration is maintained. This sequence occurs inside the pool. assemblies 9
This event sequence represents a structural challenge to a transportation cask with AR SRER SHEER
Unfiltered radionuclide uncanistered SNF assemblies, during transfer to pool floor, resulting in an unfiltered sk wi’ih Beyond Mean of distribution for
ESD21-CSNF-SEQ3P-GRRC release, important to radionuclide release also important to criticality. In this sequence the transportation cask fails, uncanistered SNF 2.E-10 1.E-10 3.E-10 Category number of occurrences of
criticality and the boron concentration drops to an unallowable level. This sequence occurs inside the ~ssembiios 2 event sequence
pool.
Mean of distribution for
This event sequence represents a structural challenge to a DPC inside an STC, during Bevond number of occurrences of
ESD21-DPC-SEQ2P-GRRU Unfiltered radionuclide transfer to pool floor, resulting in an unfiltered radionuclide release. In this sequence the STC 1DPC 2 E05 1E-05 2 E05 Ca¥egory event sequence near a
release fails, and an adequate boron concentration is maintained. This sequence occurs inside the ) ) ) 2 category threshold.
pool. Categorization confirmed by
alternative distribution
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Table G-2. Final Event Sequences Summary
(Continued)
Event
Event Sequence Group ID End State Description Material-At-Risk’ Mean? Median® Std Dev? Sequence Basis for Categorization
Cat.
ESD21-DPC-SEQ3P-GRRC release, important to - P g 9 : P Y- | 1pPC 2.E-11 1.E-11 2.E-11 Category number of occurrences of
g In this sequence the STC fails, and the boron concentration drops to an unallowable level.
criticality - et 2 event sequence
This sequence occurs inside the pool.
Mean of distribution for
This event sequence represents a structural challenge to a TAD canister inside an STC, numberat oeoUIrences;af
Unfiltered radionuclide during transfer from pool floor, resulting in an unfiltered radionuclide release. In this sequence Category SYentiseoUEnCe Nala
ESD21-TAD-SEQ2P-GRRU - K o el . . 1 TAD canister 7.E-05 4.E-05 8.E-05 category threshold.
release the STC fails, and an adequate boron concentration is maintained. This sequence occurs 2 o .
g Recategorization to higher
inside the pool. -
category by alternative
distribution
Unfitered radionucide | g oor reatling Inan Unfitrsd radionueiae reloase aiea mporiant o Beyond | Mean of distibuton for
ESD21-TAD-SEQ3P-GRRC release, important to iring . P : 9 : p 1 TAD canister 7.E-11 4.E-11 8.E-11 Category number of occurrences of
T criticality. In this sequence the STC fails, and the boron concentration drops to an
criticality ¥ s 2 event sequence
unallowable level. This sequence occurs inside the pool.
Unfitored radionucids | 0 e e ered ralanucliae eloase siso mportant o cricalty. Ithe Beyond | Mean of distibuton for
ESD22-FUEL-SEQ2P-GRRC release, important to i 9 - P " Y- . 2 SNF assemblies 3.E-07 3.E-07 2.E-07 Category number of occurrences of
eigfaisn sequence the boron concentration drops to an unallowable level. This sequence occurs inside
criticality 2 event sequence
the pool.
Mean of distribution for
Unfiltered radionuclide This event sequence represents a structural challenge to SNF assemblies, during fuel transfer Ertaao gegizremuz%igfen:f: it
ESD22-FUEL-SEQP-GRRU Folaaes activities, resulting in an unfiltered radionuclide release. In this sequence an adequate boron 2 SNF assemblies 3.E-01 3.E-01 2.E-01 5 gory categoryihreshold
concentration is maintained. This sequence occurs inside the pool. Categorization confirmed by
alternative distribution
. . 2 : " e Beyond Mean of distribution for
Direct exposure, loss of This event sequence represents a direct exposure during handling of liquid LLW from the S
ESD23-POOL-SEQ2P-DEL shielding WHF pool. In this sequence there are no pivotal events. liquid LLW 7.E-06 1.E-06 2.E-05 Category number of occurrences of
2 event sequence
This event sequence represents a structural challenge to a TAD canister inside an STC, T
Direct exposure. during transfer from pool to closure station, resulting in a direct exposure from degradation of Beyond Meaniaridistributionifor
ESD24-TAD-SEQ2-DED 3 - plots . : " e o 1 TAD canister 7.E-06 5.E-06 9.E-06 Category number of occurrences of
degradation of shielding shielding. In this sequence the STC containment function remains intact, and the shielding
5 4 A 2 event sequence
fails. This sequence occurs outside the pool.
This event sequence, where a structural challenge to a TAD canister inside an STC, during Beyond
ESD24-TAD-SEQ3-DEL N/A transfer from pool, causes the STC to fail and the canister to remain intact, is not applicable to | 1 TAD canister 0.E+00 0.E+00 0.E+00 Category N/A
TAD canisters because they are not sealed. 2
This event sequence represents a structural challenge to a TAD canister inside an STC,
during transfer from pool to closure station, resulting in a filtered radionuclide release. In this Beyond Mean of distribution for
ESD24-TAD-SEQ4-RRF Filtered radionuclide release | sequence the STC fails, there is no canister containment (canister is not sealed), the 1 TAD canister 7.E-06 5.E-06 9.E-06 Category number of occurrences of
confinement boundary remains intact, and a moderator is excluded from entering the canister. 2 event sequence
This sequence occurs outside the pool.
This event sequence represents a structural challenge to a TAD canister inside an STC,
Unfiltered radionuclide during transfer from pool to closure station, resulting in a filtered radionuclide release also Beyond Mean of distribution for
ESD24-TAD-SEQ5-RRC release, important to important to criticality. In this sequence the STC fails, there is no canister containment 1 TAD canister 8.E-10 3.E-10 2.E-09 Category number of occurrences of
criticality {canister is not sealed), the confinement boundary remains intact, and a moderator enters the 2 event sequence
canister. This sequence occurs outside the pool.
This event sequence represents a structural challenge to a TAD canister inside an STC, T
ESD24-TAD-SEQ6P-GRRU Unfiltered radionuclide during transfer from pool to closure station, resulting in an unfiltered radionuclide release. In 1 TAD canister 5.E-04 2 E-04 1E-03 Category wj;g;fgliéfﬁrgggggsr &
release this sequence the STC fails, and an adequate boron concentration is maintained. This . . . 2
ot event sequence
sequence occurs inside the pool.
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Table G-2. Final Event Sequences Summary
(Continued)
Event
Event Sequence Group ID End State Description Material-At-Risk’ Mean? Median® Std Dev? Sequence Basis for Categorization
Cat.
This event sequence represents a structural challenge to a TAD canister inside an STC,
Uifiltered radisruclids during transfer from pool to closure station, resulting in an unfiltered radionuclide release. In Beyond Mean of distribution for
ESD24-TAD-SEQ6-RRU e this sequence the STC fails, there is no canister containment (canister is not sealed), the 1 TAD canister 2.E-07 7.E-08 7.E-07 Category number of occurrences of
confinement boundary fails, and a moderator is excluded from entering the canister. This 2 event sequence
sequence occurs outside the pool.
ESD24-TAD-SEQ7P-GRRC release, important to . 9 Trom pf : . 9 = 1 TAD canister 5.E-10 2.E-10 1.E-09 Category number of occurrences of
i important to criticality. In this sequence the STC fails, and the boron concentration drops to
criticality . L 2 event sequence
an unallowable level. This sequence occurs inside the pool.
This event sequence represents a structural challenge to a TAD canister inside an STC,
Unfiltered radionuclide during transfer from pool to closure station, resulting in an unfiltered radionuclide release also Beyond Mean of distribution for
ESD24-TAD-SEQ7-RRC release, important to important to criticality. In this sequence the STC fails, there is no canister containment 1 TAD canister 2.E-11 5.E-12 8.E-11 Category number of occurrences of
criticality {canister is not sealed), the confinement boundary fails, and a moderator enters the canister. 2 event sequence
This sequence occurs outside the pool.
This event sequence represents a structural challenge to a TAD canister inside an STC, g g
during TAD canister assembly and closure, resulting in a filtered radionuclide release. In this Beyond Meanzerdistributiomfor
ESD25-TAD-SEQ2-RRF Filtered radionuclide release . Z . . Fe o 1 TAD canister 2.E-06 2.E-06 2.E-07 Category number of occurrences of
sequence the canister fails, the confinement boundary remains intact, and a moderator is
: " 2 event sequence
excluded from entering the canister.
ESD25-TAD-SEQ3-RRC release, important to | 9 o oYy : fting In : i 1 TAD canister 2.E-10 1.E-10 2.E-10 Category number of occurrences of
o important to criticality. In this sequence the canister fails, the confinement boundary remains
criticality = - 2 event sequence
intact, and a moderator enters the canister.
This event sequence represents a structural challenge to a TAD canister inside an STC, ——
Unfiltered radionuclide during TAD canister assembly and closure, resulting in an unfiltered radionuclide release. In Beyond Meanzerdistiibumonifor
ESD25-TAD-SEQ4-RRU - 5 : : . A y 1 TAD canister 6.E-08 3.E-08 9.E-08 Category number of occurrences of
release this sequence the canister fails, the confinement boundary fails, and a moderator is excluded
" . 2 event sequence
from entering the canister.
ESD25-TAD-SEQ5-RRC release, important to | 9 IS oYy . fiting n: 4 - 1 TAD canister 6.E-12 2.E-12 1.E-11 Category number of occurrences of
T important to criticality. In this sequence the canister fails, the confinement boundary fails, and
criticality 9 2 event sequence
a moderator enters the canister.
Unfiltered radionuclide This event sequence represents a structural challenge to a TAD canister, due to insufficient Beyond Mean of distribution for
ESD26-TAD-SEQ3-RRU drying, resulting in an unfiltered radionuclide release. In this sequence the pressure builds up | 1 TAD canister 0.E+00 0.E+00 0.E+00 Category number of occurrences of
release : - ’ " o . 8 i
in the canister, leading to its failure, postulated to be outside a waste-handling surface facility. 2 event sequence
This event sequence represents a structural challenge to a TAD canister, during TAD canister Gatads) Mean of distribution for
ESD27-TAD-SEQ1-RRF Filtered radionuclide release | drying and inerting activities, resulting in a filtered radionuclide release. In this sequence the 1 TAD canister 2.E-03 3.E-04 6.E-03 2 gory number of occurrences of
confinement boundary remains intact, and a moderator is excluded from entering the canister. event sequence
Fitersa ol | 1 €4 sedlonce sproants st chalongo o 8 TAD caistr, duing 14D antor
ESD27-TAD-SEQ2-RRC release, important to rving - Hng - g St p 1 TAD canister 0.E+00 0.E+00 0.E+00 | Category number of occurrences of
S criticality. In this sequence the confinement boundary remains intact, and a moderator enters
criticality 2 2 event sequence
the canister.
Unfiltered radionuclide This event sequence represents a structural challenge to a TAD canister, during TAD canister Beyond Mean of distribution for
ESD27-TAD-SEQ3-RRU reloase drying and inerting activities, resulting in an unfiltered radionuclide release. In this sequence 1 TAD canister 2.E-06 2.E-07 1.E-05 Category number of occurrences of
the confinement boundary fails, and a moderator is excluded from entering the canister. 2 event sequence
Unfitered radionuelie | g e eatiting n an Lnteroa radionticlde releae also mportantfo- Beyond | Mean of distibuton for
ESD27-TAD-SEQ4-RRC release, important to ying ting / 9 < P 1 TAD canister 0.E+00 0.E+00 0.E+00 Category number of occurrences of
eigfaisn criticality. In this sequence the confinement boundary fails, and a moderator enters the
criticality iy 2 event sequence
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Table G-2. Final Event Sequences Summary
(Continued)
Event
Event Sequence Group ID End State Description Material-At-Risk’ Mean? Median® Std Dev? Sequence Basis for Categorization
Cat.
This event sequence represents a structural challenge to a TAD canister inside an STC, g
Direct exposure during transfer from closure station to a CTT, resulting in a direct exposure from degradation Beyond Mean:of distribution for
ESD28-TAD-SEQ2-DED . VT TS : i - i S 1 TAD canister 3.E-06 2.E-06 9.E-06 Category number of occurrences of
degradation of shielding of shielding. In this sequence the STC containment function remains intact, and the shielding
fails. 2 event sequence
Bireel exposure: fossiof This event sequence represents a structural challenge to a TAD canister inside an STC, Beyond Mean of distribution for
ESD28-TAD-SEQ3-DEL shieldin P e during transfer from closure station to a CTT, resulting in a direct exposure from loss of 1 TAD canister 0.E+00 0.E+00 0.E+00 Category number of occurrences of
9 shielding. In this sequence the STC fails, and the canister remains intact. 2 event sequence
This event sequence represents a structural challenge to a TAD canister inside an STC, T
during transfer from closure station to a CTT, resulting in a filtered radionuclide release. In Beyond Meaniaridistributionifor
ESD28-TAD-SEQ4-RRF Filtered radionuclide release . - ; ¢ 3 o : 1 TAD canister 3.E-06 2.E-06 9.E-06 Category number of occurrences of
this sequence the STC fails, the canister fails, the confinement boundary remains intact, and a
i 4 3 2 event sequence
moderator is excluded from entering the canister.
Unfitered adionulie | g e ion 0.8 CTT. resifing n an unfiered radionuci rloase BERNG | MERr SFUSHETCT
ESD28-TAD-SEQ5-RRC release, important to 9 Tl . " gn . < 4 1 TAD canister 3.E-10 2.E-10 6.E-10 Category number of occurrences of
o also important to criticality. In this sequence the STC fails, the canister fails, the confinement
criticality e 3 2 event sequence
boundary remains intact, and a moderator enters the canister.
This event sequence represents a structural challenge to a TAD canister inside an STC, Beyond Mean of distribution for
ESD28-TAD-SEQ6-RRU Unfiltered radionuclide du_rlng transfer from closu_re station tp a CTT, resultlng_ln an unfiltered radlo_nucllde release. In 1 TAD canister 1.E07 4.E-08 3E-07 Category RUFBEEAF SEeLiaHica st
release this sequence the STC fails, the canister fails, the confinement boundary fails, and a
X " 5 2 event sequence
moderator is excluded from entering the canister.
Unfitered radionucide | g C e ataton 1o 8 CTT.resuig i an cnfierea racionueide relesse Beyond | Mean of distrbuton for
ESD28-TAD-SEQ7-RRC release, important to 9 ot N 4 gn R " o 1 TAD canister 1.E-11 3.E-12 4.E-11 Category number of occurrences of
S also important to criticality. In this sequence the STC fails, the canister fails, the confinement
criticality E - 2 event sequence
boundary fails, and a moderator enters the canister.
Mean of distribution for
Direct exposure. loss of This event sequence represents a direct exposure during operations involving a DPC Catedo gegizremuz%igfen:f: of
ESD29-DPC-SEQ2-DEL SoueD ' (transportation cask preparation, transfer by CTM, DPC cutting). In this sequence there are 1DPC 3.E-01 3.E-01 2.E-01 gory a
shielding netp oAl everts 2 category threshold.
P . Categorization confirmed by
alternative distribution
; . " < . : : i Mean of distribution for
ESD29-TAD-SEQ2-DEL anect_exposure, loss of This event sequence represents a direct exposure during operations |nvo|\_/|ng a TAD canister 1 TAD canister 9.E-02 5.E.02 2 E-01 Category T ey e
shielding {assembly and closure, transfer by CTM). In this sequence there are no pivotal events. 2
event sequence
- . 1 Y Mean of distribution for
ESD30-DPC-SEQ2-DEL Direct exposure Ihissevent.sequence represents adirect exposure duringipool gperations {splashiofipool liquid LLW 2.E-02 2.E-03 1601 | S99 | [imber of occurrences of
water). In this sequence there are no pivotal events. 2
event sequence
. 8 s . . . Mean of distribution for
ESD30-FUEL-SEQ2-DEL anect_exposure, loss of This gvent sequence represents a direct exposure during pool operations (fuel assembly lifted 1 SNF assembly 5.E-02 2 E-02 7.E-02 Category N
shielding too high). In this sequence there are no pivotal events. 2
event sequence
This event sequence represents a thermal challenge to a transportation cask with 1 transportation Nsan oF distibuticn for
Direct exposure, loss of uncanistered SNF assemblies, due to a fire, resulting in a direct exposure from loss of cask with Category
ESD31-CSNF-SEQ2-DEL S e : < 1 % T 2 7.E-02 7.E-02 2.E-02 number of occurrences of
shielding shielding. In this sequence the transportation cask containment function remains intact, and uncanistered SNF 2 e
the shielding fails. assemblies a
This event sequence represents a thermal challenge to a transportation cask with 1 transportation Mean of distribution for
ESD31-CSNF-SEQ3-RRF P — uncanistered SNF assen’\_blles, due ?o a fire, res_ultlng in a filtered radlon_ucll_de release. Inthis | cask V\_nth 6.E-04 5.E-04 3.E-04 Category e
sequence the transportation cask fails, the confinement boundary remains intact, and a uncanistered SNF 2 e e
moderator is excluded from entering the cask. assemblies a
Filtsfed FadisRuclide This eyent sequence repre;ents a therme_al challenge t_o a tr_ansportatl_on ca_sk with 1 trans_portatlon Beyond MeatafdistibutiGnfar
. uncanistered SNF assemblies, due to a fire, resulting in a filtered radionuclide release also cask with
ESD31-CSNF-SEQ4-RRC release, important to | e - p h i " 0.E+00 0.E+00 0.E+00 Category number of occurrences of
o important to criticality. In this sequence the transportation cask fails, the confinement uncanistered SNF
criticality e : 2 event sequence
boundary remains intact, and a moderator enters the cask. assemblies
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