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Currently Approved Currently Approved 
Governing DocumentsGoverning Documents

TRUPACTTRUPACT--II Safety Analysis Report (SAR) II Safety Analysis Report (SAR) –– Rev. 21Rev. 21
HalfPACT SAR HalfPACT SAR –– Rev. 4Rev. 4
ContactContact--Handled Transuranic Waste Authorized Methods Handled Transuranic Waste Authorized Methods 
for Payload Control (CHfor Payload Control (CH--TRAMPAC) TRAMPAC) –– Rev. 2Rev. 2
–– Referenced by Referenced by CoCsCoCs and and SARsSARs to define payload authorized to define payload authorized 

for TRUPACTfor TRUPACT--II and HalfPACT transportII and HalfPACT transport
CHCH--TRU Payload Appendices TRU Payload Appendices –– Rev. 1Rev. 1
–– Referenced by CHReferenced by CH--TRAMPAC for supporting documentation TRAMPAC for supporting documentation 

for limits and compliance methodsfor limits and compliance methods
–– Referenced by the Referenced by the SARsSARs for supplemental design basis for supplemental design basis 

evaluations for payload containers serving a safety function evaluations for payload containers serving a safety function 
in the packagein the package
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Chapter 1 Chapter 1 –– General General 
InformationInformation

TRUPACTTRUPACT--II & II & HalfPACTHalfPACT
–– Two independent stainless steel shell and Two independent stainless steel shell and 

torisphericaltorispherical head head leaktightleaktight containment containment 
boundaries utilizing a lock ring closure boundaries utilizing a lock ring closure 
mechanism and tapered bore Omechanism and tapered bore O--ring sealsring seals

Externally protected by a rigid urethane foam, ceramic Externally protected by a rigid urethane foam, ceramic 
fiber insulation, and stainless steel outer shell and fiber insulation, and stainless steel outer shell and 
headsheads
Internally protected by upper and lower honeycomb Internally protected by upper and lower honeycomb 
spacer assembliesspacer assemblies

–– Type B(U)F designed for truck transport and Type B(U)F designed for truck transport and 
suitable for rail transportsuitable for rail transport

Up to 3 per transport trailer and up to 7 per rail carUp to 3 per transport trailer and up to 7 per rail car
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Package AssembliesPackage Assemblies

TRUPACT-IITRUPACT-II HalfPACTHalfPACT
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Design DifferencesDesign Differences
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Closure DetailsClosure Details
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Chapter 2 Chapter 2 –– Structural Structural 
EvaluationEvaluation

Normal Conditions of TransportNormal Conditions of Transport
–– All evaluations performed analytically with All evaluations performed analytically with 

exception of the 1exception of the 1--ft drop testsft drop tests

Hypothetical Accident ConditionsHypothetical Accident Conditions
–– All evaluations performed by physical All evaluations performed by physical 

testing of engineering test units (testing of engineering test units (ETUsETUs) ) 
and certification test units (and certification test units (CTUsCTUs) with ) with 
exception of buckling evaluationsexception of buckling evaluations
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TRUPACTTRUPACT--IIII
Test SummaryTest Summary

CTUCTU--1 was subjected to ten tests1 was subjected to ten tests
–– one NCT 3one NCT 3--foot free drop, three HAC 30foot free drop, three HAC 30--foot free drops, foot free drops, 

five HAC 40 inch puncture drops, and one HAC 30five HAC 40 inch puncture drops, and one HAC 30--minute minute 
firefire

CTUCTU--2 was subjected to nine separate tests and 2 was subjected to nine separate tests and 
one repeat testone repeat test
–– three HAC 30three HAC 30--foot free drops, six HAC 40 inch puncture foot free drops, six HAC 40 inch puncture 

drops (one being a repeat test for CTUdrops (one being a repeat test for CTU--1), and one HAC 1), and one HAC 
3030--minute fireminute fire

CTUCTU--3, using the same ICV and OCV as CTU3, using the same ICV and OCV as CTU--2 but 2 but 
modified to prevent debris encroachment into the modified to prevent debris encroachment into the 
ICV seals, was subjected to eight repeat tests for ICV seals, was subjected to eight repeat tests for 
CTUCTU--22
–– three HAC 30three HAC 30--foot free drops and five HAC 40 inch foot free drops and five HAC 40 inch 

puncture drops; the HAC 30puncture drops; the HAC 30--minute fire test was not minute fire test was not 
repeatedrepeated
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TRUPACTTRUPACT--II Test VideoII Test Video
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TRUPACTTRUPACT--IIII
CTUCTU--1 Test Results1 Test Results
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TRUPACTTRUPACT--IIII
CTUCTU--2 Test Results2 Test Results
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TRUPACTTRUPACT--IIII
CTUCTU--3 Test Results3 Test Results
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HalfPACTHalfPACT
Test SummaryTest Summary

ETU was subjected to eleven testsETU was subjected to eleven tests
–– three NCT 3three NCT 3--foot free drops, three HAC 30foot free drops, three HAC 30--foot foot 

free drops, four HAC 40 inch puncture drops, free drops, four HAC 40 inch puncture drops, 
and one HAC 30and one HAC 30--minute fireminute fire

CTU was subjected to seven testsCTU was subjected to seven tests
–– one NCT 3one NCT 3--foot free drop, two HAC 30foot free drop, two HAC 30--foot free foot free 

drops with drops with slapdownslapdown addition, three HAC 40 inch addition, three HAC 40 inch 
puncture drops, and one HAC 30puncture drops, and one HAC 30--minute fireminute fire
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HalfPACTHalfPACT
ETU Test ResultsETU Test Results
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HalfPACTHalfPACT
CTU Test ResultsCTU Test Results
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Chapter 3 Chapter 3 –– Thermal Thermal 
EvaluationEvaluation

Normal Conditions of TransportNormal Conditions of Transport
–– All evaluations performed analyticallyAll evaluations performed analytically

TRUPACTTRUPACT--II (40 watts)II (40 watts)
HalfPACTHalfPACT (30 watts)(30 watts)

–– MNOP is 50 psigMNOP is 50 psig

Hypothetical Accident ConditionsHypothetical Accident Conditions
–– All evaluations performed by physical All evaluations performed by physical 

testing of engineering test units (testing of engineering test units (ETUsETUs) ) 
and certification test units (and certification test units (CTUsCTUs))
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TRUPACTTRUPACT--IIII
Analysis SummaryAnalysis Summary

NCT (40 watts)NCT (40 watts)
–– Fourteen 55Fourteen 55--gallon drums with all the decay heat gallon drums with all the decay heat 

distributed uniformly in all fourteen drums (Case 1)distributed uniformly in all fourteen drums (Case 1)
–– Fourteen 55Fourteen 55--gallon drums with all the decay heat gallon drums with all the decay heat 

distributed uniformly in the top and bottom center drums distributed uniformly in the top and bottom center drums 
(Case 2)(Case 2)

–– Fourteen 55Fourteen 55--gallon drums with all the decay heat gallon drums with all the decay heat 
distributed uniformly within the top center drum (Case 3)distributed uniformly within the top center drum (Case 3)

–– Two Two SWBsSWBs with all the decay heat distributed uniformly in with all the decay heat distributed uniformly in 
the top and bottom SWB (Case 4)the top and bottom SWB (Case 4)

–– Two Two SWBsSWBs with all the decay heat distributed uniformly in with all the decay heat distributed uniformly in 
the top SWB (Case 5)the top SWB (Case 5)
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HalfPACTHalfPACT
Analysis SummaryAnalysis Summary

NCT (30 watts)NCT (30 watts)
–– Seven 55Seven 55--gallon drums with all the decay heat distributed gallon drums with all the decay heat distributed 

uniformly in all seven drums (Case 1)uniformly in all seven drums (Case 1)
–– Seven 55Seven 55--gallon drums with all the decay heat distributed gallon drums with all the decay heat distributed 

uniformly within the center drum (Case 2)uniformly within the center drum (Case 2)
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TRUPACTTRUPACT--IIII
Analysis ResultsAnalysis Results
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HalfPACTHalfPACT
Analysis ResultsAnalysis Results
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TRUPACTTRUPACT--II & II & HalfPACTHalfPACT
MNOP DeterminationsMNOP Determinations

Total gas G values used to estimate Total gas G values used to estimate 
potential potential radiolyticradiolytic gas generation for 60gas generation for 60--
day shipping periodday shipping period
Pressure contributions from water vapor Pressure contributions from water vapor 
pressure & expansion of initial gas volume pressure & expansion of initial gas volume 
also accounted foralso accounted for
MNOP compliance with design pressure MNOP compliance with design pressure 
limits documented for different limits documented for different 
configurations based on analysis or configurations based on analysis or 
measurementmeasurement



2222

Chapter 4 Chapter 4 –– ContainmentContainment

Two independent levels of containmentTwo independent levels of containment
–– Outer Containment Vessel (primary)Outer Containment Vessel (primary)

Consists of a mating stainless lid and body, the Consists of a mating stainless lid and body, the 
uppermost of two butyl main Ouppermost of two butyl main O--ring seals, and a brass ring seals, and a brass 
vent port plug and mating butyl Ovent port plug and mating butyl O--ring sealring seal

–– Inner Containment Vessel (secondary)Inner Containment Vessel (secondary)
Consists of a mating stainless lid and body, the Consists of a mating stainless lid and body, the 
uppermost of two butyl main Ouppermost of two butyl main O--ring seals, and a brass ring seals, and a brass 
outer vent port plug and mating butyl Oouter vent port plug and mating butyl O--ring sealring seal

–– Leakage rate not to exceed 1 × 10Leakage rate not to exceed 1 × 10--77 standard standard 
cubic centimeters per second (cubic centimeters per second (sccscc/sec), air, as /sec), air, as 
defined in ANSI N14.5defined in ANSI N14.5
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Chapter 5 Chapter 5 –– Shielding Shielding 
EvaluationEvaluation

Dose rate compliance via two methodsDose rate compliance via two methods
–– Qualitative evaluation requiring surface dose Qualitative evaluation requiring surface dose 

rate of the payload container (prior to the rate of the payload container (prior to the 
addition of any ALARA shielding) to be less than addition of any ALARA shielding) to be less than 
200 200 mremmrem/hr to satisfy NCT and HAC/hr to satisfy NCT and HAC

Applies to 55Applies to 55--gal drum, 85gal drum, 85--gal drum, 100gal drum, 100--gal drum, gal drum, 
SWB, TDOP, and Standard Pipe OverpackSWB, TDOP, and Standard Pipe Overpack

–– Analytical evaluation requiring surface dose rate  Analytical evaluation requiring surface dose rate  
of the payload container to be less than a of the payload container to be less than a 
prescribed value to satisfy NCT and activity limits prescribed value to satisfy NCT and activity limits 
to satisfy HACto satisfy HAC

Applies to S100, S200, and S300 pipe Applies to S100, S200, and S300 pipe overpacksoverpacks
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Chapter 6 Chapter 6 -- CriticalityCriticality

SubcriticalitySubcriticality maintained by application of fissile maintained by application of fissile 
gram equivalent limit of gram equivalent limit of 239239Pu for contentsPu for contents
–– Based on six analysis cases defined by the presence of Based on six analysis cases defined by the presence of 

special reflector materials, degree of compaction of the special reflector materials, degree of compaction of the 
contents, and payload container typecontents, and payload container type

Case A Case A –– for contents that are manually (i.e. not machine) for contents that are manually (i.e. not machine) 
compacted with less than or equal to 1% by weight special compacted with less than or equal to 1% by weight special 
reflectors; applicable to drums, SWB, and TDOP; limit reflectors; applicable to drums, SWB, and TDOP; limit 
increased with credit for increased with credit for 240240Pu poisonPu poison
Case B Case B –– for contents that are manually compacted with for contents that are manually compacted with 
greater than 1% by weight special reflectors; applicable to greater than 1% by weight special reflectors; applicable to 
drums, SWB, and TDOPdrums, SWB, and TDOP
Case C Case C –– for contents that are machine compacted with less for contents that are machine compacted with less 
than or equal to 1% by weight special reflectors; applicable than or equal to 1% by weight special reflectors; applicable 
to drums, SWB, and TDOPto drums, SWB, and TDOP
Case D Case D –– for contents that are machine compacted with less for contents that are machine compacted with less 
than or equal to 1% by weight special reflectors; applicable than or equal to 1% by weight special reflectors; applicable 
to to overpackedoverpacked puck drums with special controlspuck drums with special controls
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Chapter 6 Chapter 6 –– Criticality Criticality 
(cont.)(cont.)

SubcriticalitySubcriticality (cont.)(cont.)
–– Cases (cont.)Cases (cont.)

Case E Case E –– for contents that are manually (i.e. not machine) for contents that are manually (i.e. not machine) 
compacted with less than or equal to 1% by weight special compacted with less than or equal to 1% by weight special 
reflectors; applicable to pipe reflectors; applicable to pipe overpacksoverpacks
Case F Case F –– for contents that are manually compacted with for contents that are manually compacted with 
greater than 1% by weight special reflectors; applicable to greater than 1% by weight special reflectors; applicable to 
pipe pipe overpacksoverpacks

–– Cases E and F referenced in Chapter 6, summarized in the CHCases E and F referenced in Chapter 6, summarized in the CH--
TRU Payload Appendices, and detailed in supplemental reportsTRU Payload Appendices, and detailed in supplemental reports
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TRUPACTTRUPACT--II Fissile LimitsII Fissile Limits
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HalfPACTHalfPACT Fissile LimitsFissile Limits
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Chapter 7 Chapter 7 –– Operating Operating 
ProceduresProcedures

Defines operating requirements for Defines operating requirements for 
loading the package, unloading the loading the package, unloading the 
package, preparing an empty package package, preparing an empty package 
for transport, and leakage rate testing for transport, and leakage rate testing 
of the packageof the package
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Chapter 8 Chapter 8 –– Acceptance Acceptance 
Tests and MaintenanceTests and Maintenance

Defines the packaging fabrication Defines the packaging fabrication 
acceptance tests, tests for components acceptance tests, tests for components 
(i.e., polyurethane foam), and periodic (i.e., polyurethane foam), and periodic 
maintenance requirements and testsmaintenance requirements and tests
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Chapter 9 Chapter 9 –– Quality Quality 
AssuranceAssurance

Describes the quality assurance Describes the quality assurance 
requirements and methods of requirements and methods of 
compliance applicable to the packagecompliance applicable to the package
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