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

CRCF­
ESD20­
TAD 

CRCF­
ESD20­
TAD 

CRCF-

Seq. 

7-3 

7-4 

Description 

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

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

Logic 

ESD20-TAD-LG­
FIRE, ESD20-TAD­
LG-FIRE-CAN, 
/ESD20-CONF-LGF, 
/ESD20-MOD-FIRE 

ESD20-TAD-LG­
FIRE, ESD20-TAD­
LG-FIRE-CAN, 
/ESD20-CONF-LGF, 
ESD20-MOD-FIRE 

End State Mean Median Std. Dev. 

O.OOE+OO O.OOE+OO O.OOE+OORR-FILTERED 

O.OOE+OO O.OOE+OO O.OOE+OORR-FILTERED­
ITC 

7-5 ESD20-TAD-LG­ RR­ 8.28E-06 7.50E-06 3.86E-06This sequence represents a thermal challenge o ESD20­+­ FIRE, ESD20-TAD­ UNFILTEREDto a TAD canister resulting in an unfiltered TAD LG-FIRE-CAN,radionuclide release due to a large fire in the 
ESD20-CONF-LGF,CRCF. In this sequence the canister fails, the /ESD20-MOD-FIREconfinement boundary fails, and a moderator is 

excluded from entering the canister. 
CRCF­
ESD20­
TAD 

7-6 This sequence represents a thermal challenge 
to a TAD canister resulting in an unfiltered 
radionuclide release also important to criticality 
due to a large fire in the CRCF. In this 
sequence the canister fails, the confinement 

ESD20-TAD-LG­
FIRE, ESD20-TAD­
LG-FIRE-CAN, 
ESD20-CONF-LGF, 
ESD20-MOD-FIRE 

RR­ 7.94E-09 2.79E-09 1.88E-08 
UNFILTERED­
ITC 

o
boundary fails, and a moderator enters the 0\ 

canister. 
CRCF­ O.OOE+OO O.OOE+OO O.OOE+OO2-2 ESD20-WP-H&D-PR­ DE-SHIELD-This sequence represents a thermal challenge ~ ESD20­(j) FIRE, /ESD20-WP­ LOSSto a combination of HLW and DOE STD§. WP­ H&D-PR-FIRE-CAN,canisters inside a WP resulting in a direct 
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Table G-1. Event Sequence Quantification Summary (Continued) 

Event 
Tree Seq. Description Logic End State Mean Median Std. Dev. 

CRCF­
ESD20­
WP­
H&D 

2-3 This sequence represents a thermal challenge 
to a combination of HLW and DOE STD 
canisters inside a WP resulting in a filtered 
radionuclide release due to a localized fire in 
the WP Positioning Room. In this sequence the 
canister fails, the confinement boundary 
remains intact, and a moderator is excluded 
from enterinq the canister. 

ESD20-WP-H&D-PR­
FIRE, ESD20-WP­
H&D-PR-FIRE-CAN, 
IESD20-CONF, 
IESD20-MOD-FIRE 

RR-FILTERED 4.27E-07 3.86E-07 1.99E-07 

CRCF­
ESD20­
WP­
H&D 

2-4 This sequence represents a thermal challenge 
to a combination of HLW and DOE STD 
canisters inside a WP resulting in a filtered 
radionuclide release also important to criticality 
due to a localized fire in the WP Positioning 
Room. In this sequence the canister fails, the 
confinement boundary remains intact, and a 
moderator enters the canister. 

ESD20-WP-H&D-PR­
FIRE, ESD20-WP­
H&D-PR-FIRE-CAN, 
IESD20-CONF, 
ESD20-MOD-FIRE 

RR-FILTERED­
ITC 

4.09E-10 1.44E-10 9.70E-10 

CRCF­
ESD20­
WP­
H&D 

2-5 This sequence represents a thermal challenge 
to a combination of HLW and DOE STD 
canisters inside a WP resulting in an unfiltered 
radionuclide release due to a localized fire in 
the WP Positioning Room. In this sequence the 
canister fails, the confinement boundary fails, 
and a moderator is excluded from entering the 
canister. 

ESD20-WP-H&D-PR­
FIRE, ESD20-WP­
H&D-PR-FIRE-CAN, 
ESD20-CONF, 
IESD20-MOD-FIRE 

RR­
UNFILTERED 

1.89E-08 1.12E-08 2.54E-08 

CRCF­
ESD20­
WP­
H&D 

2-6 This sequence represents a thermal challenge 
to a combination of HLW and DOE STD 
canisters inside a WP resulting in an unfiltered 
radionuclide release also important to criticality 
due to a localized fire in the WP Positioning 
Room. In this sequence the canister fails, the 
confinement boundary fails, and a moderator 
enters the canister. 

ESD20-WP-H&D-PR­
FIRE, ESD20-WP­
H&D-PR-FIRE-CAN, 
ESD20-CONF, 
ESD20-MOD-FIRE 

RR­
UNFILTERED­
ITC 

1.84E-11 4.03E-12 5.76E-11 
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Table G-1. Event Sequence Quantification Summary (Continued) 
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Event 
Tree Seq. Description Logic End State Mean Median Std. Dev. 

CRCF­
ESD20­
WP­
H&D 

3-2 This sequence represents a thermal challenge 
to a combination of HLW and DOE STD 
canisters inside a WP resulting in a direct 
exposure from loss of shielding due to a 
localized fire in the WP Loadout Room. In this 
sequence the canister remains intact, and the 
WP fails. 

ESD20-WP-H&D­
LOR-FIRE,/ESD20­
WP-H&D-LOR-FIRE­
CA, ESD20-SHIELD­
WP 

DE-SHIELD­
LOSS 

O.OOE+OO O.OOE+OO O.OOE+OO 

CRCF­
ESD20­
WP­
H&D 

3-3 This sequence represents a thermal challenge 
to a combination of HLW and DOE STD 
canisters inside a WP resulting in a filtered 
radionuclide release due to a localized fire in 
the WP Loadout Room. In this sequence the 
canister fails, the confinement boundary 
remains intact, and a moderator is excluded 
from entering the canister. 

ESD20-WP-H&D­
LOR-FIRE, ESD20­
WP-H&D-LOR-FIRE­
CA, IESD20-CONF, 
IESD20-MOD-FIRE 

RR-FILTERED 9.06E-07 8.20E-07 4.22E-07 

CRCF­
ESD20­
WP­
H&D 

3-4 This sequence represents a thermal challenge 
to a combination of HLW and DOE STD 
canisters inside a WP resulting in a filtered 
radionuclide release also important to criticality 
due to a localized fire in the WP Loadout Room. 

ESD20-WP-H&D­
LOR-FIRE, ESD20­
WP-H&D-LOR-FIRE­
CA, IESD20-CONF, 
ESD20-MOD-FIRE 

RR-FILTERED­
ITC 

8.68E-10 3.05E-10 2.06E-09 

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

CRCF­
ESD20­
WP­
H&D 

3-5 This sequence represents a thermal challenge 
to a combination of HLW and DOE STD 
canisters inside a WP resulting in an unfiltered 
radionuclide release due to a localized fire in 
the WP Loadout Room. In this sequence the 
canister fails, the confinement boundary fails, 
and a moderator is excluded from entering the 
canister. 

ESD20-WP-H&D­
LOR-FIRE, ESD20­
WP-H&D-LOR-FIRE­
CA, ESD20-CONF, 
IESD20-MOD-FIRE 

RR­
UNFILTERED 

4.02E-08 2.37E-08 5.39E-08 I I
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Table G-1. Event Sequence Quantification Summary (Continued) 
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Event 
Tree Seq. Description Logic End State Mean Median Std. Dev. 

CRCF­
ESD20­
WP­
H&D 

3-6 This sequence represents a thermal challenge 
to a combination of HLW and DOE STD 
canisters inside a WP resulting in an unfiltered 
radionuclide release also important to criticality 
due to a localized fire in the WP Loadout Room. 

ESD20-WP-H&D­
LOR-FIRE, ESD20­
WP-H&D-LOR-FIRE­
CA, ESD20-CONF, 
ESD20-MOD-FIRE 

RR­
UNFILTERED­
ITC 

3.91 E-11 8.79E-12 1.22E-10 

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

CRCF­
ESD20­
WP­
H&D 

4-2 This sequence represents a thermal challenge 
to a combination of HLW and DOE STD 
canisters inside a WP resulting in a direct 
exposure from loss of shielding due to a large 
fire in the CRCF. In this sequence the canister 
remains intact, and the WP fails. 

ESD20-WP-H&D-LG­
FIRE, /ESD20-WP­
H&D-LG-FIRE-CAN, 
ESD20-SH IELD-WP 

DE-SHIELD­
LOSS 

O.OOE+OO O.OOE+OO O.OOE+OO 

CRCF­
ESD20­
WP­
H&D 

4-3 This sequence represents a thermal challenge 
to a combination of HLW and DOE STD 
canisters inside a WP resulting in a filtered 
radionuclide release due to a large fire in the 
CRCF. In this sequence the canister fails, the 
confinement boundary remains intact, and a 
moderator is excluded from entering the 
canister. 

ESD20-WP-H&D-LG­
FIRE, ESD20-WP­
H&D-LG-FIRE-CAN, 
/ESD20-CONF-LGF, 
/ESD20-MOD-FIRE 

RR-FILTERED O.OOE+OO O.OOE+OO O.OOE+OO 

CRCF­
ESD20­
WP­
H&D 

4-4 This sequence represents a thermal challenge 
to a combination of HLW and DOE STD 
canisters inside a WP resulting in a filtered 
radionuclide release also important to criticality 
due to a large fire in the CRCF. In this 
sequence the canister fails, the confinement 
boundary remains intact, and a moderator 
enters the canister. 

ESD20-WP-H&D-LG­
FIRE, ESD20-WP­
H&D-LG-FIRE-CAN, 
/ESD20-CONF-LGF, 
ESD20-MOD-FIRE 

RR-FILTERED­
ITC 

O.OOE+OO O.OOE+OO O.OOE+OO 
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Table G-1. Event Sequence Quantification Summary (Continued) 

Event 
Tree 

CRCF­
ESD20­
WP­
H&D 

CRCF­
ESD20­
WP­
H&D 

a 
I 
tv 

CRCF­
ESD20­
WP­
H&M 

Seq. 

4-5 

4-6 

Description 

This sequence represents a thermal challenge 
to a combination of HLW and DOE STD 
canisters inside a WP resulting in an unfiltered 
radionuclide release due to a large fire in the 
CRCF. In this sequence the canister fails, the 
confinement boundary fails, and a moderator is 
excluded from entering the canister. 

This sequence represents a thermal challenge 
to a combination of HLW and DOE STD 
canisters inside a WP resulting in an unfiltered 
radionuclide release also important to criticality 
due to a large fire in the CRCF. In this 
sequence the canister fails, the confinement 
boundary fails, and a moderator enters the 
canister. 

Logic 

ESD20-WP-H&D-LG­
FIRE, ESD20-WP­
H&D-LG-FIRE-CAN, 
ESD20-CONF-LGF, 
IESD20-MOD-FIRE 

ESD20-WP-H&D-LG­
FIRE, ESD20-WP­
H&D-LG-FIRE-CAN, 
ESD20-CONF-LGF, 
ESD20-MOD-FIRE 

End State 

RR­
UNFILTERED 

Mean 

4.00E-07 

Median 

3.58E-07 

Std. Dev. 

1.99E-07 

RR­
UNFILTERED­
ITC 

3.84E-10 1.33E-10 9.22E-10 

o
CRCF­00 O.OOE+OO O.OOE+OO O.OOE+OO2-2 ESD20-WP-H&M­ DE-SHIELD-This sequence represents a thermal challenge ESD20­ PR-FIRE,/ESD20­ LOSSto a combination of HLW canisters and MCOs WP­ WP-H&M-PR-FIRE­inside a WP resulting in a direct exposure from H&M CAN, ESD20­loss of shielding due to a localized fire in the 

WP Positioning Room. In this sequence the 
canister remains intact, and the WP fails. 

SHIELD-WP 

2-3 This sequence represents a thermal challenge 
to a combination of HLW canisters and MCOs 
inside a WP resulting in a filtered radionuclide 
release due to a localized fire in the WP 
Positioning Room. In this sequence the canister 

ESD20-WP-H&M­ RR-FILTERED 2.97E-08 2.65E-08 1.48E-08 
PR-FIRE, ESD20­
WP-H&M-PR-FIRE­
CAN, IESD20-CONF, 
IESD20-MOD-FIRE o 
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Table G-1. Event Sequence Quantification Summary (Continued) 

Event 
Tree 

CRCF­
ESD20­
WP­
H&M 

a 
I 

CRCF­
ESD20­
WP­
H&M 

tv o 

Seq. 

2-4 

2-5 

CRCF­ 2-6
ESD20­
WP­
H&M 

Description 

This sequence represents a thermal challenge 
to a combination of HLW canisters and MCOs 
inside a WP resulting in a filtered radionuclide 
release also important to criticality due to a 
localized fire in the WP Positioning Room. In 
this sequence the canister fails, the confinement 
boundary remains intact, and a moderator 
enters the canister. 

This sequence represents a thermal challenge 
to a combination of HLW canisters and MCOs 
inside a WP resulting in an unfiltered 
radionuclide release due to a localized fire in 
the WP Positioning Room. In this sequence the 
canister fails, the confinement boundary fails, 
and a moderator is excluded from entering the 

This sequence represents a thermal challenge 
to a combination of HLW canisters and MCOs 
inside a WP resulting in an unfiltered 
radionuclide release also important to criticality 
due to a localized fire in the WP Positioning 
Room. In this sequence the canister fails, the 
confinement boundary fails, and a moderator 
enters the canister. 

Logic 

ESD20-WP-H&M­
PR-FIRE, ESD20­
WP-H&M-PR-FIRE­
CAN, IESD20-CONF, 
ESD20-MOD-FIRE 

ESD20-WP-H&M­
PR-FIRE, ESD20­
WP-H&M-PR-FIRE­
CAN, ESD20-CONF, 
IESD20-MOD-FIRE 

End State Mean Median Std. Dev. 

RR-FILTERED­ 2.84E-11 9.86E-12 6.83E-11 
ITC 

RR­ 1.33E-09 7.66E-10 1.88E-09 
UNFILTERED 

canister.'-0 

ESD20-WP-H&M­ RR­ 1.27E-12 2.76E-13 4.25E-12 I I 
PR-FIRE, ESD20­ UNFILTERED­
WP-H&M-PR-FIRE­ ITC 
CAN, ESD20-CONF, 
ESD20-MOD-FIRE 

CRCF­ O.OOE+OO O.OOE+OO O.OOE+OO3-2 ESD20-WP-H&M­ DE-SHIELD-This sequence represents a thermal challenge ESD20­ LOR-FIRE,/ESD20­ LOSSto a combination of HLW canisters and MCOs WP-
o 
0\ o.;, 
ifJCA, ESD20-SHIELD­

WP-H&M-LOR-FIRE­inside a WP resulting in a direct exposure from H&M 
loss of shielding due to a localized fire in the :>
~
 WP 

(j) WP Loadout Room. In this sequence the 
§.
(j) 

~
canister remains intact, and the WP fails. o .... oo 
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Table G-1. Event Sequence Quantification Summary (Continued) 

a 
I 
tv ...... o 

Event 
Tree 

CRCF­
ESD20­
WP­
H&M 

CRCF­
ESD20­
WP­
H&M 

Seq. 

3-3 

3-4 

CRCF­ 3-5
ESD20­
WP­
H&M 

Description 

This sequence represents a thermal challenge 
to a combination of HLW canisters and MCOs 
inside a WP resulting in a filtered radionuclide 
release due to a localized fire in the WP 
Loadout Room. In this sequence the canister 
fails, the confinement boundary remains intact, 
and a moderator is excluded from entering the 
canister. 

This sequence represents a thermal challenge 
to a combination of HLW canisters and MCOs 
inside a WP resulting in a filtered radionuclide 
release also important to criticality due to a 
localized fire in the WP Loadout Room. In this 
sequence the canister fails, the confinement 
boundary remains intact, and a moderator 
enters the canister. 

This sequence represents a thermal challenge 
to a combination of HLW canisters and MCOs 
inside a WP resulting in an unfiltered 
radionuclide release due to a localized fire in 
the WP Loadout Room. In this sequence the 
canister fails, the confinement boundary fails, 
and a moderator is excluded from entering the 
canister. 

Logic 

ESD20-WP-H&M­
LOR-FIRE, ESD20­
WP-H&M-LOR-FIRE­
CA, IESD20-CONF, 
IESD20-MOD-FIRE 

ESD20-WP-H&M­
LOR-FIRE, ESD20­
WP-H&M-LOR-FIRE­
CA, IESD20-CONF, 
ESD20-MOD-FIRE 

End State Mean Median Std. Dev. 

RR-FILTERED 6.20E-08 5.62E-08 2.89E-08 

RR-FILTERED­ 5.95E-11 2.09E-11 1.41E-10 
ITC 

ESD20-WP-H&M­ RR­ 2.78E-09 1.62E-09 3.87E-09 I I 
LOR-FIRE, ESD20­ UNFILTERED 
WP-H&M-LOR-FIRE­
CA, ESD20-CONF, 
IESD20-MOD-FIRE 

CRCF­ 3-6 ESD20-WP-H&M­ RR­ 2.65E-12 6.02E-13 8.84E-12 I IThis sequence represents a thermal challenge ESD20­ LOR-FIRE, ESD20­ UNFILTERED-to a combination of HLW canisters and MCOs 
o 
0\WP- o.;, 
ifJCA, ESD20-CONF, 

WP-H&M-LOR-FIRE­ ITCinside a WP resulting in an unfiltered H&M 
radionuclide release also important to criticality :>
~
 ESD20-MOD-FIRE 

(j) due to a localized fire in the WP Loadout Room. 
§. ~
 o In this sequence the canister fails, the 
(j) .... confinement boundary fails, and a moderator 
tv ooenters the canister. oo tv oo 
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Table G-1. Event Sequence Quantification Summary (Continued) 

Event 
Tree Seq. Description Logic End State Mean Median Std. Dev. 

CRCF­
ESD20­
WP­
H&M 

4-2 This sequence represents a thermal challenge 
to a combination of HLW canisters and MCOs 
inside a WP resulting in a direct exposure from 
loss of shielding due to a large fire in the CRCF. 
In this sequence the canister remains intact, 
and the WP fails. 

ESD20-WP-H&M-LG­
FIRE, /ESD20-WP­
H&M-LG-FIRE-CAN, 
ESD20-SH IELD-WP 

DE-SHIELD­
LOSS 

O.OOE+OO O.OOE+OO O.OOE+OO 

CRCF­
ESD20­
WP­
H&M 

4-3 This sequence represents a thermal challenge 
to a combination of HLW canisters and MCOs 
inside a WP resulting in a filtered radionuclide 
release due to a large fire in the CRCF. In this 
sequence the canister fails, the confinement 
boundary remains intact, and a moderator is 
excluded from entering the canister. 

ESD20-WP-H&M-LG­
FIRE, ESD20-WP­
H&M-LG-FIRE-CAN, 
/ESD20-CONF-LGF, 
/ESD20-MOD-FIRE 

RR-FILTERED O.OOE+OO O.OOE+OO O.OOE+OO 

CRCF­
ESD20­
WP­
H&M 

4-4 This sequence represents a thermal challenge 
to a combination of HLW canisters and MCOs 
inside a WP resulting in a filtered radionuclide 
release also important to criticality due to a 
large fire in the CRCF. In this sequence the 
canister fails, the confinement boundary 
remains intact, and a moderator enters the 

ESD20-WP-H&M-LG­
FIRE, ESD20-WP­
H&M-LG-FIRE-CAN, 
/ESD20-CONF-LGF, 
ESD20-MOD-FIRE 

RR-FILTERED­
ITC 

O.OOE+OO O.OOE+OO O.OOE+OO 

canister. 
CRCF­
ESD20­
WP­
H&M 

4-5 This sequence represents a thermal challenge 
to a combination of HLW canisters and MCOs 
inside a WP resulting in an unfiltered 
radionuclide release due to a large fire in the 
CRCF. In this sequence the canister fails, the 
confinement boundary fails, and a moderator is 
excluded from entering the canister. 

ESD20-WP-H&M-LG­
FIRE, ESD20-WP­
H&M-LG-FIRE-CAN, 
ESD20-CONF-LGF, 
/ESD20-MOD-FIRE 

RR­
UNFILTERED 

2.74E-08 2.45E-08 1.37E-08 
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Table G-1. Event Sequence Quantification Summary (Continued) 

Event 
Tree Seq. Description Logic End State Mean Median Std. Dev. 

CRCF­
ESD20­
WP­
H&M 

4-6 This sequence represents a thermal challenge to a 
combination of HLW canisters and MCOs inside a 
WP resulting in an unfiltered radionuclide release 
also important to criticality due to a large fire in the 
CRCF. In this sequence the canister fails, the 
confinement boundary fails, and a moderator enters 
the canister. 

ESD20-WP-H&M-LG­
FIRE, ESD20-WP­
H&M-LG-FIRE-CAN, 
ESD20-CONF-LGF, 
ESD20-MOD-FIRE 

RR­
UNFILTERED­
ITC 

2.63E-11 9.11E-12 6.31E-11 

NOTE:	 AO = aging overpack; CRCF = Canister Receipt and Closure Facility; CTM = canister transfer machine; CTT = cask transfer trolley; DPC = dual-purpose 
canister; DOE = U.S. Department of Energy; DSTD = DOE standardized canister; HLW = high-level radioactive waste; MCO = multicanister overpack; 
ST = site transporter; TAD = transportation, aging, and disposal; TC = transportation cask; WP = waste package; WPTC = waste package transfer 
carriage; WPTT = waste package transfer trolley. 

Source:	 Original 
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Canister Receipt and Closure Facility Reliability 060-PSA-CROO-00200-000-00B 
and Event Sequence Categorization Analysis 

Table G-2. Final Event Sequences Summary 

Event Sequence Group IDa End State Description Material-At-Riskb Meanc Medianc Std Devc Event Sequence. Cat. Basis for Categorization 

ESOO1-0PC-SEQ2-0E Direct exposure, 
degradation of shielding 

This event sequence represents a 
structural challenge to a OPC inside a 
transportation cask, during receipt 
activities, resulting in a direct exposure 
from degradation of shielding. In this 
sequence the transportation cask 
containment function remains intact, 
and the shielding fails. 

10PC 2.E-08 8.E-09 6.E-08 Beyond Category 2 Mean of distribution for number of 
occurrences of event sequence 

ESOO1-0PC-SEQ3-0E Direct exposure, loss of 
shielding 

This event sequence represents a 
structural challenge to a OPC inside a 
transportation cask, during receipt 
activities, resulting in a direct exposure 
from loss of shielding. In this sequence 
the transportation cask fails, and the 
canister remains intact. 

10PC O.E+OO O.E+OO O.E+OO Beyond Category 2 Mean of distribution for number of 
occurrences of event sequence 

ESOO1-0PC-SEQ4-RRF Filtered radionuclide 
release 

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

10PC 2.E-08 1.E-08 6.E-08 Beyond Category 2 Mean of distribution for number of 
occurrences of event sequence 

ESOO1-0PC-SEQ5-RRC Filtered radionuclide 
release, important to 
criticality 

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

10PC 2.E-12 5.E-13 7.E-12 Beyond Category 2 Mean of distribution for number of 
occurrences of event sequence 
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Canister Receipt and Closure Facility Reliability 
and Event Sequence Categorization Analysis 

060-PSA-CROO-00200-000-00B 

Table G-2. Final Event Sequences Summary 
(Continued) 

Event Sequence Group IDa End State Description Material-At-Riskb Meanc Medianc Std Devc Event Sequence. Cat. Basis for Categorization 

ESD01-DPC-SEQ6-RRU Unfiltered radionuclide 
release 

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

1DPC 7.E-10 3.E-10 2.E-09 Beyond Category 2 Mean of distribution for number of 
occurrences of event sequence 

ESD01-DPC-SEQ7-RRC Unfiltered radionuclide 
release, important to 
criticality 

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

1DPC 6.E-14 O.E+OO 3.E-13 Beyond Category 2 Mean of distribution for number of 
occurrences of event sequence 

ESD01-DSTD-SEQ2-DE Direct exposure, 
degradation of shielding 

This event sequence represents a 
structural challenge to a DOE 
standardized canister inside a 
transportation cask, during receipt 
activities, resulting in a direct exposure 
from degradation of shielding. In this 
sequence the transportation cask 
containment function remains intact, 
and the shielding fails. 

9 DOE standardized 
canisters 

2.E-08 9.E-09 7.E-08 Beyond Category 2 Mean of distribution for number of 
occurrences of event sequence 

ESD01-DSTD-SEQ3-DE Direct exposure, loss of 
shielding 

This event sequence represents a 
structural challenge to a DOE 
standardized canister inside a 
transportation cask, during receipt 
activities, resulting in a direct exposure 
from loss of shielding. In this sequence 
the transportation cask fails, and the 
canister remains intact. 

9 DOE standardized 
canisters 

O.E+OO O.E+OO O.E+OO Beyond Category 2 Mean of distribution for number of 
occurrences of event sequence 
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Table G-2. Final Event Sequences Summary 
(Continued) 

Event Sequence Group IDa End State Description Material-At-Riskb Meanc Medianc Std Devc Event Sequence. Cat. Basis for Categorization 

ESD01-DSTD-SEQ4-RRF Filtered radionuclide 
release 

This event sequence represents a 
structural challenge to a DOE 
standardized canister inside a 
transportation cask, during receipt 
activities, resulting in a filtered 
radionuclide release. In this sequence 
the transportation cask fails, the 
canister fails, the confinement boundary 
remains intact, and a moderator is 
excluded from entering the canister. 

9 DOE standardized 
canisters 

2.E-08 1.E-08 7.E-08 Beyond Category 2 Mean of distribution for number of 
occurrences of event sequence 

ESD01-DSTD-SEQ5-RRC 
Filtered radionuclide 
release, important to 
criticality 

This event sequence represents a 
structural challenge to a DOE 
standardized canister inside a 
transportation cask, during receipt 
activities, resulting in a filtered 
radionuclide release also important to 
criticality. In this sequence the 
transportation cask fails, the canister 
fails, the confinement boundary 
remains intact, and a moderator enters 
the canister. 

9 DOE standardized 
canisters 

2.E-12 6.E-13 7.E-12 Beyond Category 2 Mean of distribution for number of 
occurrences of event sequence 

ESD01-DSTD-SEQ6-RRU Unfiltered radionuclide 
release 

This event sequence represents a 
structural challenge to a DOE 
standardized canister inside a 

transportation cask, during receipt 
activities, resulting in an unfiltered 

radionuclide release. In this sequence 
the transportation cask fails, the 

canister fails, the confinement boundary 
fails, and a moderator is excluded from 

entering the canister. 

9 DOE standardized 
canisters 

8.E-10 3.E-10 2.E-09 Beyond Category 2 Mean of distribution for number of 
occurrences of event sequence 

ESD01-DSTD-SEQ7-RRC 
Unfiltered radionuclide 
release, important to 

criticality 

This event sequence represents a 
structural challenge to a DOE 
standardized canister inside a 

transportation cask, during receipt 
activities, resulting in an unfiltered 

radionuclide release also important to 
criticality. In this sequence the 

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

9 DOE standardized 
canisters 

7.E-14 O.E+OO 3.E-13 Beyond Category 2 Mean of distribution for number of 
occurrences of event sequence 
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Table G-2. Final Event Sequences Summary 
(Continued) 

Event Sequence Group IDa End State Description Material-At-Riskb Meanc Medianc Std Devc Event Sequence. Cat. Basis for Categorization 

ESD01-HLW-SEQ2-DE Direct exposure, 
degradation of shielding 

This event sequence represents a 
structural challenge to an HLW canister 

inside a transportation cask, during 
receipt activities, resulting in a direct 

exposure from degradation of shielding. 
In this sequence the transportation cask 

containment function remains intact, 
and the shielding fails. 

5 HLW canisters 

9.E-08 5.E-08 3.E-07 Beyond Category 2 Mean of distribution for number of 
occurrences of event sequence 

ESD01-HLW-SEQ3-DE Direct exposure, loss of 
shielding 

This event sequence represents a 
structural challenge to an HLW canister 

inside a transportation cask, during 
receipt activities, resulting in a direct 

exposure from loss of shielding. In this 
sequence the transportation cask fails, 

and the canister remains intact. 

5 HLW canisters 

O.E+OO O.E+OO O.E+OO Beyond Category 2 Mean of distribution for number of 
occurrences of event sequence 

ESD01-HLW-SEQ4-RRF Filtered radionuclide 
release 

This event sequence represents a 
structural challenge to an HLW canister 

inside a transportation cask, during 
receipt activities, resulting in a filtered 
radionuclide release. In this sequence 

the transportation cask fails, the 
canister fails, the confinement boundary 

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

5 HLW canisters 

1.E-07 6.E-08 3.E-07 Beyond Category 2 Mean of distribution for number of 
occurrences of event sequence 

ESD01-HLW-SEQ5-RRC 
Filtered radionuclide 
release, important to 

criticality 

This event sequence represents a 
structural challenge to an HLW canister 

inside a transportation cask, during 
receipt activities, resulting in a filtered 
radionuclide release also important to 

criticality. In this sequence the 
transportation cask fails, the canister 

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

the canister. 

5 HLW canisters 

O.E+OO O.E+OO O.E+OO Beyond Category 2 Mean of distribution for number of 
occurrences of event sequence 
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Table G-2. Final Event Sequences Summary 
(Continued) 

Event Sequence Group IDa End State Description Material-At-Riskb Meanc Medianc Std Devc Event Sequence. Cat. Basis for Categorization 

ESD01-HLW-SEQ6-RRU Unfiltered radionuclide 
release 

This event sequence represents a 
structural challenge to an HLW canister 
inside a transportation cask, during 
receipt activities, resulting in an 
unfiltered radionuclide release. In this 
sequence the transportation cask fails, 
the canister fails, the confinement 
boundary fails, and a moderator is 
excluded from entering the canister. 

5 HLW canisters 4.E-09 2.E-09 1.E-08 Beyond Category 2 Mean of distribution for number of 
occurrences of event sequence 

ESD01-HLW-SEQ7-RRC Unfiltered radionuclide 
release, important to 
criticality 

This event sequence represents a 
structural challenge to an HLW canister 
inside a transportation cask, during 
receipt activities, resulting in an 
unfiltered radionuclide release also 
important to criticality. In this sequence 
the transportation cask fails, the 
canister fails, the confinement boundary 
fails, and a moderator enters the 
canister. 

5 HLW canisters O.E+OO O.E+OO O.E+OO Beyond Category 2 Mean of distribution for number of 
occurrences of event sequence 

ESD01-MCO-SEQ2-DE Direct exposure, 
degradation of shielding 

This event sequence represents a 
structural challenge to an MCO inside a 
transportation cask, during receipt 
activities, resulting in a direct exposure 
from degradation of shielding. In this 
sequence the transportation cask 
containment function remains intact, 
and the shielding fails. 

4 MCOs 5.E-09 3.E-09 2.E-08 Beyond Category 2 Mean of distribution for number of 
occurrences of event sequence 

ESD01-MCO-SEQ3-DE Direct exposure, loss of 
shielding 

This event sequence represents a 
structural challenge to an MCO inside a 
transportation cask, during receipt 
activities, resulting in a direct exposure 
from loss of shielding. In this sequence 
the transportation cask fails, and the 
canister remains intact. 

4 MCOs 6.E-09 3.E-09 2.E-08 Beyond Category 2 Mean of distribution for number of 
occurrences of event sequence 
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Table G-2. Final Event Sequences Summary 
(Continued) 

Event Sequence Group IDa End State Description Material-At-Riskb Meanc Medianc Std Devc Event Sequence. Cat. Basis for Categorization 

ESD01-MCO-SEQ4-RRF Filtered radionuclide 
release 

This event sequence represents a 
structural challenge to an MCO inside a 
transportation cask, during receipt 
activities, resulting in a filtered 
radionuclide release. In this sequence 
the transportation cask fails, the 
canister fails, the confinement boundary 
remains intact, and a moderator is 
excluded from entering the canister. 

4 MCOs 6.E-09 3.E-09 2.E-08 Beyond Category 2 Mean of distribution for number of 
occurrences of event sequence 

ESD01-MCO-SEQ5-RRC Filtered radionuclide 
release, important to 
criticality 

This event sequence represents a 
structural challenge to an MCO inside a 
transportation cask, during receipt 
activities, resulting in a filtered 
radionuclide release also important to 
criticality. In this sequence the 
transportation cask fails, the canister 
fails, the confinement boundary 
remains intact, and a moderator enters 
the canister. 

4 MCOs 6.E-13 2.E-13 2.E-12 Beyond Category 2 Mean of distribution for number of 
occurrences of event sequence 

ESD01-MCO-SEQ6-RRU Unfiltered radionuclide 
release 

This event sequence represents a 
structural challenge to an MCO inside a 
transportation cask, during receipt 
activities, resulting in an unfiltered 
radionuclide release. In this sequence 
the transportation cask fails, the 
canister fails, the confinement boundary 
fails, and a moderator is excluded from 
entering the canister. 

4 MCOs 2.E-10 1.E-10 6.E-10 Beyond Category 2 Mean of distribution for number of 
occurrences of event sequence 

ESD01-MCO-SEQ7-RRC Unfiltered radionuclide 
release, important to 
criticality 

This event sequence represents a 
structural challenge to an MCO inside a 
transportation cask, during receipt 
activities, resulting in an unfiltered 
radionuclide release also important to 
criticality. In this sequence the 
transportation cask fails, the canister 
fails, the confinement boundary fails, 
and a moderator enters the canister. 

4 MCOs 2.E-14 O.E+OO 8.E-14 Beyond Category 2 Mean of distribution for number of 
occurrences of event sequence 
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Table G-2. Final Event Sequences Summary 
(Continued) 

Event Sequence Group IDa End State Description Material-At-Riskb Meanc Medianc Std Devc Event Sequence. Cat. Basis for Categorization 

ESD01-TAD-SEQ2-DE Direct exposure, 
degradation of shielding 

This event sequence represents a 
structural challenge to a TAD canister 
inside a transportation cask, during 
receipt activities, resulting in a direct 
exposure from degradation of shielding. 
In this sequence the transportation cask 
containment function remains intact, 
and the shielding fails. 

1 TAD canister 3.E-07 2.E-07 1.E-06 Beyond Category 2 Mean of distribution for number of 
occurrences of event sequence 

ESD01-TAD-SEQ3-DE Direct exposure, loss of 
shielding 

This event sequence represents a 
structural challenge to a TAD canister 
inside a transportation cask, during 
receipt activities, resulting in a direct 
exposure from loss of shielding. In this 
sequence the transportation cask fails, 
and the canister remains intact. 

1 TAD canister O.E+OO O.E+OO O.E+OO Beyond Category 2 Mean of distribution for number of 
occurrences of event sequence 

ESD01-TAD-SEQ4-RRF Filtered radionuclide 
release 

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

1 TAD canister 3.E-07 2.E-07 1.E-06 Beyond Category 2 Mean of distribution for number of 
occurrences of event sequence 

ESD01-TAD-SEQ5-RRC Filtered radionuclide 
release, important to 
criticality 

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

1 TAD canister 4. E-11 1. E-11 1. E-1 0 Beyond Category 2 Mean of distribution for number of 
occurrences of event sequence 
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Table G-2. Final Event Sequences Summary 
(Continued) 

Event Sequence Group IDa End State Description Material-At-Riskb Meanc Medianc Std Devc Event Sequence. Cat. Basis for Categorization 

ESD01-TAD-SEQ6-RRU Unfiltered radionuclide 
release 

This event sequence represents a 
structural challenge to a TAD canister 
inside a transportation cask, during 
receipt activities, resulting in an 
unfiltered radionuclide release. In this 
sequence the transportation cask fails, 
the canister fails, the confinement 
boundary fails, and a moderator is 
excluded from entering the canister. 

1 TAD canister 1.E-08 6.E-09 4.E-08 Beyond Category 2 Mean of distribution for number of 
occurrences of event sequence 

ESD01-TAD-SEQ7-RRC Unfiltered radionuclide 
release, important to 
criticality 

This event sequence represents a 
structural challenge to a TAD canister 
inside a transportation cask, during 
receipt activities, resulting in an 
unfiltered radionuclide release also 
important to criticality. In this sequence 
the transportation cask fails, the 
canister fails, the confinement boundary 
fails, and a moderator enters the 
canister. 

1 TAD canister 1.E-12 O.E+OO 5.E-12 Beyond Category 2 Mean of distribution for number of 
occurrences of event sequence 

ESD02-TAD-SEQ02-DE Direct exposure, loss of 
shielding 

This event sequence represents a 
structural challenge to a TAD canister 
inside an aging overpack, during receipt 
activities, resulting in a direct exposure 
from loss of shielding. In this sequence 
the canister remains intact, and the 
shielding fails. 

1 TAD canister 3.E-04 7.E-05 2.E-03 Category 2 Mean of distribution for number of 
occurrences of event sequence 

ESD02-TAD-SEQ03-RRF Filtered radionuclide 
release 

This event sequence represents a 
structural challenge to a TAD canister 
inside an aging overpack, during receipt 
activities, resulting in a filtered 
radionuclide release. In this sequence 
the canister fails, the confinement 
boundary remains intact, and a 
moderator is excluded from entering the 
canister. 

1 TAD canister 6.E-07 4.E-07 1.E-06 Beyond Category 2 Mean of distribution for number of 
occurrences of event sequence 
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Table G-2. Final Event Sequences Summary 
(Continued) 

Event Sequence Group IDa End State Description Material-At-Riskb Meanc Medianc Std Devc Event Sequence. Cat. Basis for Categorization 

ESD02-TAD-SEQ04-RRC Filtered radionuclide 
release, important to 
criticality 

This event sequence represents a 
structural challenge to a TAD canister 
inside an aging overpack, during receipt 
activities, resulting in a filtered 
radionuclide release also important to 
criticality. In this sequence the canister 
fails, the confinement boundary 
remains intact, and a moderator enters 
the canister. 

1 TAD canister 6. E-11 2.E-11 2.E-10 Beyond Category 2 Mean of distribution for number of 
occurrences of event sequence 

ESD02-TAD-SEQ05-RRU Unfiltered radionuclide 
release 

This event sequence represents a 
structural challenge to a TAD canister 
inside an aging overpack, during receipt 
activities, resulting in an unfiltered 
radionuclide release. In this sequence 
the canister fails, the confinement 
boundary fails, and a moderator is 
excluded from entering the canister. 

1 TAD canister 2.E-08 1.E-08 6.E-08 Beyond Category 2 Mean of distribution for number of 
occurrences of event sequence 

ESD02-TAD-SEQ06-RRC Unfiltered radionuclide 
release, important to 
criticality 

This event sequence represents a 
structural challenge to a TAD canister 
inside an aging overpack, during receipt 
activities, resulting in an unfiltered 
radionuclide release also important to 
criticality. In this sequence the canister 
fails, the confinement boundary fails, 
and a moderator enters the canister. 

1 TAD canister 2.E-12 O.E+OO 1. E-11 Beyond Category 2 Mean of distribution for number of 
occurrences of event sequence 

ESD03-DPC-SEQ2-DE Direct exposure, 
degradation of shielding 

This event sequence represents a 
structural challenge to a DPC inside a 
transportation cask, during removal of 
impact limiters, upending, and transfer 
to a CTT, resulting in a direct exposure 
from degradation of shielding. In this 
sequence the transportation cask 
containment function remains intact, 
and the shielding fails. 

1DPC 2.E-06 1.E-06 3.E-06 Beyond Category 2 Mean of distribution for number of 
occurrences of event sequence 
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(Continued) 

Event Sequence Group IDa End State Description Material-At-Riskb Meanc Medianc Std Devc Event Sequence. Cat. Basis for Categorization 

ESOO3-0PC-SEQ3-0E Direct exposure, loss of 
shielding 

This event sequence represents a 
structural challenge to a OPC inside a 
transportation cask, during removal of 
impact limiters, upending, and transfer 
to a CTT, resulting in a direct exposure 
from loss of shielding. In this sequence 
the transportation cask fails, and the 
canister remains intact. 

10PC O.E+OO O.E+OO O.E+OO Beyond Category 2 Mean of distribution for number of 
occurrences of event sequence 

ESOO3-0PC-SEQ4-RRF Filtered radionuclide 
release 

This event sequence represents a 
structural challenge to a OPC inside a 
transportation cask, during removal of 
impact limiters, upending, and transfer 
to a CTT, resulting in a filtered 
radionuclide release. In this sequence 
the transportation cask fails, the 
canister fails, the confinement boundary 
remains intact, and a moderator is 
excluded from entering the canister. 

10PC 2.E-06 1.E-06 3.E-06 Beyond Category 2 Mean of distribution for number of 
occurrences of event sequence 

ESOO3-0PC-SEQ5-RRC Filtered radionuclide 
release, important to 
criticality 

This event sequence represents a 
structural challenge to a OPC inside a 
transportation cask, during removal of 
impact limiters, upending, and transfer 
to a CTT, resulting in a filtered 
radionuclide release also important to 
criticality. In this sequence the 
transportation cask fails, the canister 
fails, the confinement boundary 
remains intact, and a moderator enters 
the canister. 

10PC 2.E-10 6.E-11 5.E-10 Beyond Category 2 Mean of distribution for number of 
occurrences of event sequence 

ESOO3-0PC-SEQ6-RRU Unfiltered radionuclide 
release 

This event sequence represents a 
structural challenge to a OPC inside a 
transportation cask, during removal of 
impact limiters, upending, and transfer 
to a CTT, resulting in an unfiltered 
radionuclide release. In this sequence 
the transportation cask fails, the 
canister fails, the confinement boundary 
fails, and a moderator is excluded from 
entering the canister. 

10PC 7.E-08 3.E-08 2.E-07 Beyond Category 2 Mean of distribution for number of 
occurrences of event sequence 
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(Continued) 

Event Sequence Group IDa End State Description Material-At-Riskb Meanc Medianc Std Devc Event Sequence. Cat. Basis for Categorization 

ESD03-DPC-SEQ7-RRC Unfiltered radionuclide 
release, important to 
criticality 

This event sequence represents a 
structural challenge to a DPC inside a 
transportation cask, during removal of 
impact limiters, upending, and transfer 
to a CTT, resulting in an unfiltered 
radionuclide release also important to 
criticality. In this sequence the 
transportation cask fails, the canister 
fails, the confinement boundary fails, 
and a moderator enters the canister. 

1DPC 7.E-12 2.E-12 3. E-11 Beyond Category 2 Mean of distribution for number of 
occurrences of event sequence 

ESD03-DSTD-SEQ2-DE Direct exposure, 
degradation of shielding 

This event sequence represents a 
structural challenge to a DOE 
standardized canister inside a 
transportation cask, during removal of 
impact limiters, upending, and transfer 
to a CTT, resulting in a direct exposure 
from degradation of shielding. In this 
sequence the transportation cask 
containment function remains intact, 
and the shielding fails. 

9 DOE standardized 
canisters 

9.E-07 3.E-07 3.E-06 Beyond Category 2 Mean of distribution for number of 
occurrences of event sequence 

ESD03-DSTD-SEQ3-DE Direct exposure, loss of 
shielding 

This event sequence represents a 
structural challenge to a DOE 
standardized canister inside a 
transportation cask, during removal of 
impact limiters, upending, and transfer 
to a CTT, resulting in a direct exposure 
from loss of shielding. In this sequence 
the transportation cask fails, and the 
canister remains intact. 

9 DOE standardized 
canisters 

O.E+OO O.E+OO O.E+OO Beyond Category 2 Mean of distribution for number of 
occurrences of event sequence 

ESD03-DSTD-SEQ4-RRF Filtered radionuclide 
release 

This event sequence represents a 
structural challenge to a DOE 
standardized canister inside a 
transportation cask, during removal of 
impact limiters, upending, and transfer 
to a CTT, resulting in a filtered 
radionuclide release. In this sequence 
the transportation cask fails, the 
canister fails, the confinement boundary 
remains intact, and a moderator is 
excluded from entering the canister. 

9 DOE standardized 
canisters 

9.E-07 3.E-07 3.E-06 Beyond Category 2 Mean of distribution for number of 
occurrences of event sequence 

G-233 November 2008 



Canister Receipt and Closure Facility Reliability 060-PSA-CROO-00200-000-00B 
and Event Sequence Categorization Analysis 

INTENTIONALLY LEFT BLANK
 

G-234 November 2008 



Canister Receipt and Closure Facility Reliability 
and Event Sequence Categorization Analysis 

060-PSA-CROO-00200-000-00B 

Table G-2. Final Event Sequences Summary 
(Continued) 

Event Sequence Group IDa End State Description Material-At-Riskb Meanc Medianc Std Devc Event Sequence. Cat. Basis for Categorization 

ESD03-DSTD-SEQ5-RRC Filtered radionuclide 
release, important to 
criticality 

This event sequence represents a 
structural challenge to a DOE 
standardized canister inside a 
transportation cask, during removal of 
impact limiters, upending, and transfer 
to a CTT, resulting in a filtered 
radionuclide release also important to 
criticality. In this sequence the 
transportation cask fails, the canister 
fails, the confinement boundary 
remains intact, and a moderator enters 
the canister. 

9 DOE standardized 
canisters 

1.E-10 2.E-11 9.E-10 Beyond Category 2 Mean of distribution for number of 
occurrences of event sequence 

ESD03-DSTD-SEQ6-RRU Unfiltered radionuclide 
release 

This event sequence represents a 
structural challenge to a DOE 
standardized canister inside a 
transportation cask, during removal of 
impact limiters, upending, and transfer 
to a CTT, resulting in an unfiltered 
radionuclide release. In this sequence 
the transportation cask fails, the 
canister fails, the confinement boundary 
fails, and a moderator is excluded from 
entering the canister. 

9 DOE standardized 
canisters 

4.E-08 1.E-08 2.E-07 Beyond Category 2 Mean of distribution for number of 
occurrences of event sequence 

ESD03-DSTD-SEQ7-RRC Unfiltered radionuclide 
release, important to 
criticality 

This event sequence represents a 
structural challenge to a DOE 
standardized canister inside a 
transportation cask, during removal of 
impact limiters, upending, and transfer 
to a CTT, resulting in an unfiltered 
radionuclide release also important to 
criticality. In this sequence the 
transportation cask fails, the canister 
fails, the confinement boundary fails, 
and a moderator enters the canister. 

9 DOE standardized 
canisters 

4.E-12 5.E-13 3. E-11 Beyond Category 2 Mean of distribution for number of 
occurrences of event sequence 
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Table G-2. Final Event Sequences Summary 
(Continued) 

Event Sequence Group IDa End State Description Material-At-Riskb Meanc Medianc Std Devc Event Sequence. Cat. Basis for Categorization 

ESD03-HLW-SEQ2-DE Direct exposure, 
degradation of shielding 

This event sequence represents a 
structural challenge to an HLW canister 
inside a transportation cask, during 
removal of impact limiters, upending, 
and transfer to a CTT, resulting in a 
direct exposure from degradation of 
shielding. In this sequence the 
transportation cask containment 
function remains intact, and the 
shielding fails. 

5 HLW canisters 4.E-06 2.E-06 2.E-05 Beyond Category 2 Mean of distribution for number of 
occurrences of event sequence 

ESD03-HLW-SEQ3-DE Direct exposure, loss of 
shielding 

This event sequence represents a 
structural challenge to an HLW canister 
inside a transportation cask, during 
removal of impact limiters, upending, 
and transfer to a CTT, resulting in a 
direct exposure from loss of shielding. 
In this sequence the transportation cask 
fails, and the canister remains intact. 

5 HLW canisters O.E+OO O.E+OO O.E+OO Beyond Category 2 Mean of distribution for number of 
occurrences of event sequence 

ESD03-HLW-SEQ4-RRF Filtered radionuclide 
release 

This event sequence represents a 
structural challenge to an HLW canister 
inside a transportation cask, during 
removal of impact limiters, upending, 
and transfer to a CTT, resulting in a 
filtered radionuclide release. In this 
sequence the transportation cask fails, 
the canister fails, the confinement 
boundary remains intact, and a 
moderator is excluded from entering the 
canister. 

5 HLW canisters 4.E-06 2.E-06 2.E-05 Beyond Category 2 Mean of distribution for number of 
occurrences of event sequence 

ESD03-HLW-SEQ5-RRC Filtered radionuclide 
release, important to 
criticality 

This event sequence represents a 
structural challenge to an HLW canister 
inside a transportation cask, during 
removal of impact limiters, upending, 
and transfer to a CTT, resulting in a 
filtered radionuclide release also 
important to criticality. In this sequence 
the transportation cask fails, the 
canister fails, the confinement boundary 
remains intact, and a moderator enters 
the canister. 

5 HLW canisters O.E+OO O.E+OO O.E+OO Beyond Category 2 Mean of distribution for number of 
occurrences of event sequence 
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Table G-2. Final Event Sequences Summary 
(Continued) 

Event Sequence Group IDa End State Description Material-At-Riskb Meanc Medianc Std Devc Event Sequence. Cat. Basis for Categorization 

ESD03-HLW-SEQ6-RRU Unfiltered radionuclide 
release 

This event sequence represents a 
structural challenge to an HLW canister 
inside a transportation cask, during 
removal of impact limiters, upending, 
and transfer to a CTT, resulting in an 
unfiltered radionuclide release. In this 
sequence the transportation cask fails, 
the canister fails, the confinement 
boundary fails, and a moderator is 
excluded from entering the canister. 

5 HLW canisters 2.E-07 5.E-08 9.E-07 Beyond Category 2 Mean of distribution for number of 
occurrences of event sequence 

ESD03-HLW-SEQ7-RRC Unfiltered radionuclide 
release, important to 
criticality 

This event sequence represents a 
structural challenge to an HLW canister 
inside a transportation cask, during 
removal of impact limiters, upending, 
and transfer to a CTT, resulting in an 
unfiltered radionuclide release also 
important to criticality. In this sequence 
the transportation cask fails, the 
canister fails, the confinement boundary 
fails, and a moderator enters the 
canister. 

5 HLW canisters O.E+OO O.E+OO O.E+OO Beyond Category 2 Mean of distribution for number of 
occurrences of event sequence 

ESD03-MCO-SEQ2-DE Direct exposure, 
degradation of shielding 

This event sequence represents a 
structural challenge to an MCO inside a 
transportation cask, during removal of 
impact limiters, upending, and transfer 
to a CTT, resulting in a direct exposure 
from degradation of shielding. In this 
sequence the transportation cask 
containment function remains intact, 
and the shielding fails. 

4 MCOs 3.E-07 9.E-08 9.E-07 Beyond Category 2 Mean of distribution for number of 
occurrences of event sequence 

ESD03-MCO-SEQ3-DE Direct exposure, loss of 
shielding 

This event sequence represents a 
structural challenge to an MCO inside a 
transportation cask, during removal of 
impact limiters, upending, and transfer 
to a CTT, resulting in a direct exposure 
from loss of shielding. In this sequence 
the transportation cask fails, and the 
canister remains intact. 

4 MCOs O.E+OO O.E+OO O.E+OO Beyond Category 2 Mean of distribution for number of 
occurrences of event sequence 
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Table G-2. Final Event Sequences Summary 
(Continued) 

Event Sequence Group IDa End State Description Material-At-Riskb Meanc Medianc Std Devc Event Sequence. Cat. Basis for Categorization 

ESD03-MCO-SEQ4-RRF Filtered radionuclide 
release 

This event sequence represents a 
structural challenge to an MCO inside a 
transportation cask, during removal of 
impact limiters, upending, and transfer 
to a CTT, resulting in a filtered 
radionuclide release. In this sequence 
the transportation cask fails, the 
canister fails, the confinement boundary 
remains intact, and a moderator is 
excluded from entering the canister. 

4 MCOs 3.E-07 9.E-08 9.E-07 Beyond Category 2 Mean of distribution for number of 
occurrences of event sequence 

ESD03-MCO-SEQ5-RRC Filtered radionuclide 
release, important to 
criticality 

This event sequence represents a 
structural challenge to an MCO inside a 
transportation cask, during removal of 
impact limiters, upending, and transfer 
to a CTT, resulting in a filtered 
radionuclide release also important to 
criticality. In this sequence the 
transportation cask fails, the canister 
fails, the confinement boundary 
remains intact, and a moderator enters 
the canister. 

4 MCOs 3. E-11 5.E-12 3.E-10 Beyond Category 2 Mean of distribution for number of 
occurrences of event sequence 

ESD03-MCO-SEQ6-RRU Unfiltered radionuclide 
release 

This event sequence represents a 
structural challenge to an MCO inside a 
transportation cask, during removal of 
impact limiters, upending, and transfer 
to a CTT, resulting in an unfiltered 
radionuclide release. In this sequence 
the transportation cask fails, the 
canister fails, the confinement boundary 
fails, and a moderator is excluded from 
entering the canister. 

4 MCOs 1.E-08 3.E-09 5.E-08 Beyond Category 2 Mean of distribution for number of 
occurrences of event sequence 
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Table G-2. Final Event Sequences Summary 
(Continued) 

Event Sequence Group IDa End State Description Material-At-Riskb Meanc Medianc Std Devc Event Sequence. Cat. Basis for Categorization 

ESD03-MCO-SEQ7-RRC Unfiltered radionuclide 
release, important to 
criticality 

This event sequence represents a 
structural challenge to an MCO inside a 
transportation cask, during removal of 
impact limiters, upending, and transfer 
to a CTT, resulting in an unfiltered 
radionuclide release also important to 
criticality. In this sequence the 
transportation cask fails, the canister 
fails, the confinement boundary fails, 
and a moderator enters the canister. 

4 MCOs 1. E-12 1.E-13 1. E-11 Beyond Category 2 Mean of distribution for number of 
occurrences of event sequence 

ESD03-TAD-SEQ2-DE Direct exposure, 
degradation of shielding 

This event sequence represents a 
structural challenge to a TAD canister 
inside a transportation cask, during 
removal of impact limiters, upending, 
and transfer to a CTT, resulting in a 
direct exposure from degradation of 
shielding. In this sequence the 
transportation cask containment 
function remains intact, and the 
shielding fails. 

1 TAD canister 2.E-05 6.E-06 5.E-05 Beyond Category 2 Mean of distribution for number of 
occurrences of event sequence 
near a category threshold. 
Categorization confirmed by 
alternative distribution 

ESD03-TAD-SEQ3-DE Direct exposure, loss of 
shielding 

This event sequence represents a 
structural challenge to a TAD canister 
inside a transportation cask, during 
removal of impact limiters, upending, 
and transfer to a CTT, resulting in a 
direct exposure from loss of shielding. 
In this sequence the transportation cask 
fails, and the canister remains intact. 

1 TAD canister O.E+OO O.E+OO O.E+OO Beyond Category 2 Mean of distribution for number of 
occurrences of event sequence 

ESD03-TAD-SEQ4-RRF Filtered radionuclide 
release 

This event sequence represents a 
structural challenge to a TAD canister 
inside a transportation cask, during 
removal of impact limiters, upending, 
and transfer to a CTT, resulting in a 
filtered radionuclide release. In this 
sequence the transportation cask fails, 
the canister fails, the confinement 
boundary remains intact, and a 
moderator is excluded from entering the 
canister. 

1 TAD canister 2.E-05 6.E-06 5.E-05 Beyond Category 2 Mean of distribution for number of 
occurrences of event sequence 
near a category threshold. 
Categorization confirmed by 
alternative distribution 
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Table G-2. Final Event Sequences Summary 
(Continued) 

Event Sequence Group IDa End State Description Material-At-Riskb Meanc Medianc Std Devc Event Sequence. Cat. Basis for Categorization 

ESD03-TAD-SEQ5-RRC Filtered radionuclide 
release, important to 
criticality 

This event sequence represents a 
structural challenge to a TAD canister 
inside a transportation cask, during 
removal of impact limiters, upending, 
and transfer to a CTT, resulting in a 
filtered radionuclide release also 
important to criticality. In this sequence 
the transportation cask fails, the 
canister fails, the confinement boundary 
remains intact, and a moderator enters 
the canister. 

1 TAD canister 2.E-09 3.E-10 2.E-08 Beyond Category 2 Mean of distribution for number of 
occurrences of event sequence 

ESD03-TAD-SEQ6-RRU Unfiltered radionuclide 
release 

This event sequence represents a 
structural challenge to a TAD canister 
inside a transportation cask, during 
removal of impact limiters, upending, 
and transfer to a CTT, resulting in an 
unfiltered radionuclide release. In this 
sequence the transportation cask fails, 
the canister fails, the confinement 
boundary fails, and a moderator is 
excluded from entering the canister. 

1 TAD canister ?E-O? 2.E-O? 3.E-06 Beyond Category 2 Mean of distribution for number of 
occurrences of event sequence 

ESD03-TAD-SEQ?-RRC Unfiltered radionuclide 
release, important to 
criticality 

This event sequence represents a 
structural challenge to a TAD canister 
inside a transportation cask, during 
removal of impact limiters, upending, 
and transfer to a CTT, resulting in an 
unfiltered radionuclide release also 
important to criticality. In this sequence 
the transportation cask fails, the 
canister fails, the confinement boundary 
fails, and a moderator enters the 
canister. 

1 TAD canister 8.E-11 9.E-12 6.E-10 Beyond Category 2 Mean of distribution for number of 
occurrences of event sequence 

ESD04-DPC-SEQ2-DE Direct exposure, 
degradation of shielding 

This event sequence represents a 
structural challenge to a DPC inside a 
transportation cask, during preparation 
activities (unbolting, lid adapter 
installation), resulting in a direct 
exposure from degradation of shielding. 
In this sequence the transportation cask 
containment function remains intact, 
and the shielding fails. 

1DPC ?E-O? 3.E-O? 2.E-06 Beyond Category 2 Mean of distribution for number of 
occurrences of event sequence 
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Table G-2. Final Event Sequences Summary 
(Continued) 

Event Sequence Group IDa End State Description Material-At-Riskb Meanc Medianc Std Devc Event Sequence. Cat. Basis for Categorization 

ESOO4-0PC-SEQ3-0E Direct exposure, loss of 
shielding 

This event sequence represents a 
structural challenge to a OPC inside a 
transportation cask, during preparation 
activities (unbolting, lid adapter 
installation), resulting in a direct 
exposure from loss of shielding. In this 
sequence the transportation cask fails, 
and the canister remains intact. 

10PC O.E+OO O.E+OO O.E+OO Beyond Category 2 Mean of distribution for number of 
occurrences of event sequence 

ESOO4-0PC-SEQ4-RRF Filtered radionuclide 
release 

This event sequence represents a 
structural challenge to a OPC inside a 
transportation cask, during preparation 
activities (unbolting, lid adapter 
installation), resulting in a filtered 
radionuclide release. In this sequence 
the transportation cask fails, the 
canister fails, the confinement boundary 
remains intact, and a moderator is 
excluded from entering the canister. 

10PC 7.E-07 3.E-07 2.E-06 Beyond Category 2 Mean of distribution for number of 
occurrences of event sequence 

ESOO4-0PC-SEQ5-RRC Filtered radionuclide 
release, important to 
criticality 

This event sequence represents a 
structural challenge to a OPC inside a 
transportation cask, during preparation 
activities (unbolting, lid adapter 
installation), resulting in a filtered 
radionuclide release also important to 
criticality. In this sequence the 
transportation cask fails, the canister 
fails, the confinement boundary 
remains intact, and a moderator enters 
the canister. 

10PC 8.E-11 2.E-11 6.E-10 Beyond Category 2 Mean of distribution for number of 
occurrences of event sequence 

ES004-0PC-SEQ6-RRU Unfiltered radionuclide 
release 

This event sequence represents a 
structural challenge to a OPC inside a 
transportation cask, during preparation 
activities (unbolting, lid adapter 
installation), resulting in an unfiltered 
radionuclide release. In this sequence 
the transportation cask fails, the 
canister fails, the confinement boundary 
fails, and a moderator is excluded from 
entering the canister. 

10PC 3.E-08 8.E-09 2.E-07 Beyond Category 2 Mean of distribution for number of 
occurrences of event sequence 
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Table G-2. Final Event Sequences Summary 
(Continued) 

Event Sequence Group IDa End State Description Material-At-Riskb Meanc Medianc Std Devc Event Sequence. Cat. Basis for Categorization 

ESD04-DPC-SEQ7-RRC Unfiltered radionuclide 
release, important to 
criticality 

This event sequence represents a 
structural challenge to a DPC inside a 
transportation cask, during preparation 
activities (unbolting, lid adapter 
installation), resulting in an unfiltered 
radionuclide release also important to 
criticality. In this sequence the 
transportation cask fails, the canister 
fails, the confinement boundary fails, 
and a moderator enters the canister. 

1DPC 3.E-12 4.E-13 1. E-11 Beyond Category 2 Mean of distribution for number of 
occurrences of event sequence 

ESD04-DSTD-SEQ2-DE Direct exposure, 
degradation of shielding 

This event sequence represents a 
structural challenge to a DOE 
standardized canister inside a 
transportation cask, during preparation 
activities (unbolting, lid adapter 
installation), resulting in a direct 
exposure from degradation of shielding. 
In this sequence the transportation cask 
containment function remains intact, 
and the shielding fails. 

9 DOE standardized 
canisters 

5.E-07 2.E-07 1.E-06 Beyond Category 2 Mean of distribution for number of 
occurrences of event sequence 

ESD04-DSTD-SEQ3-DE Direct exposure, loss of 
shielding 

This event sequence represents a 
structural challenge to a DOE 
standardized canister inside a 
transportation cask, during preparation 
activities (unbolting, lid adapter 
installation), resulting in a direct 
exposure from loss of shielding. In this 
sequence the transportation cask fails, 
and the canister remains intact. 

9 DOE standardized 
canisters 

O.E+OO O.E+OO O.E+OO Beyond Category 2 Mean of distribution for number of 
occurrences of event sequence 

ESD04-DSTD-SEQ4-RRF Filtered radionuclide 
release 

This event sequence represents a 
structural challenge to a DOE 
standardized canister inside a 
transportation cask, during preparation 
activities (unbolting, lid adapter 
installation), resulting in a filtered 
radionuclide release. In this sequence 
the transportation cask fails, the 
canister fails, the confinement boundary 
remains intact, and a moderator is 
excluded from entering the canister. 

9 DOE standardized 
canisters 

5.E-07 2.E-07 1.E-06 Beyond Category 2 Mean of distribution for number of 
occurrences of event sequence 
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Table G-2. Final Event Sequences Summary 
(Continued) 

Event Sequence Group IDa End State Description Material-At-Riskb Meanc Medianc Std Devc Event Sequence. Cat. Basis for Categorization 

ESD04-DSTD-SEQ5-RRC Filtered radionuclide 
release, important to 
criticality 

This event sequence represents a 
structural challenge to a DOE 
standardized canister inside a 
transportation cask, during preparation 
activities (unbolting, lid adapter 
installation), resulting in a filtered 
radionuclide release also important to 
criticality. In this sequence the 
transportation cask fails, the canister 
fails, the confinement boundary 
remains intact, and a moderator enters 
the canister. 

9 DOE standardized 
canisters 

6.E-11 1. E-11 3.E-10 Beyond Category 2 Mean of distribution for number of 
occurrences of event sequence 

ESD04-DSTD-SEQ6-RRU Unfiltered radionuclide 
release 

This event sequence represents a 
structural challenge to a DOE 
standardized canister inside a 
transportation cask, during preparation 
activities (unbolting, lid adapter 
installation), resulting in an unfiltered 
radionuclide release. In this sequence 
the transportation cask fails, the 
canister fails, the confinement boundary 
fails, and a moderator is excluded from 
entering the canister. 

9 DOE standardized 
canisters 

2.E-08 7.E-09 1.E-07 Beyond Category 2 Mean of distribution for number of 
occurrences of event sequence 

ESD04-DSTD-SEQ7-RRC Unfiltered radionuclide 
release, important to 
criticality 

This event sequence represents a 
structural challenge to a DOE 
standardized canister inside a 
transportation cask, during preparation 
activities (unbolting, lid adapter 
installation), resulting in an unfiltered 
radionuclide release also important to 
criticality. In this sequence the 
transportation cask fails, the canister 
fails, the confinement boundary fails, 
and a moderator enters the canister. 

9 DOE standardized 
canisters 

2.E-12 4.E-13 1. E-11 Beyond Category 2 Mean of distribution for number of 
occurrences of event sequence 
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Table G-2. Final Event Sequences Summary 
(Continued) 

Event Sequence Group IDa End State Description Material-At-Riskb Meanc Medianc Std Devc Event Sequence. Cat. Basis for Categorization 

ESD04-HLW-SEQ2-DE Direct exposure, 
degradation of shielding 

This event sequence represents a 
structural challenge to an HLW canister 
inside a transportation cask, during 
preparation activities (unbolting, lid 
adapter installation), resulting in a direct 
exposure from degradation of shielding. 
In this sequence the transportation cask 
containment function remains intact, 
and the shielding fails. 

5 HLW canisters 3.E-06 1.E-06 7.E-06 Beyond Category 2 Mean of distribution for number of 
occurrences of event sequence 

ESD04-HLW-SEQ3-DE Direct exposure, loss of 
shielding 

This event sequence represents a 
structural challenge to an HLW canister 
inside a transportation cask, during 
preparation activities (unbolting, lid 
adapter installation), resulting in a direct 
exposure from loss of shielding. In this 
sequence the transportation cask fails, 
and the canister remains intact. 

5 HLW canisters O.E+OO O.E+OO O.E+OO Beyond Category 2 Mean of distribution for number of 
occurrences of event sequence 

ESD04-HLW-SEQ4-RRF Filtered radionuclide 
release 

This event sequence represents a 
structural challenge to an HLW canister 
inside a transportation cask, during 
preparation activities (unbolting, lid 
adapter installation), resulting in a 
filtered radionuclide release. In this 
sequence the transportation cask fails, 
the canister fails, the confinement 
boundary remains intact, and a 
moderator is excluded from entering the 
canister. 

5 HLW canisters 3.E-06 1.E-06 7.E-06 Beyond Category 2 Mean of distribution for number of 
occurrences of event sequence 

ESD04-HLW-SEQ5-RRC Filtered radionuclide 
release, important to 
criticality 

This event sequence represents a 
structural challenge to an HLW canister 
inside a transportation cask, during 
preparation activities (unbolting, lid 
adapter installation), resulting in a 
filtered radionuclide release also 
important to criticality. In this sequence 
the transportation cask fails, the 
canister fails, the confinement boundary 
remains intact, and a moderator enters 
the canister. 

5 HLW canisters O.E+OO O.E+OO O.E+OO Beyond Category 2 Mean of distribution for number of 
occurrences of event sequence 
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