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CHCH--TRAMPACTRAMPAC

ContactContact--Handled Transuranic Waste Authorized Handled Transuranic Waste Authorized 
Methods for Payload Control (CHMethods for Payload Control (CH--TRAMPAC) TRAMPAC) 
document defines authorized contents for TRUPACTdocument defines authorized contents for TRUPACT--II II 
and HalfPACTand HalfPACT
–– RequirementsRequirements

Container/Physical PropertiesContainer/Physical Properties
Nuclear PropertiesNuclear Properties
Chemical PropertiesChemical Properties
Gas Generation PropertiesGas Generation Properties
Payload AssemblyPayload Assembly

–– Allowable compliance methodsAllowable compliance methods

–– Documentation of complianceDocumentation of compliance
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Methods of ComplianceMethods of Compliance

Allowable methods of compliance for Allowable methods of compliance for 
payload control are as follows:payload control are as follows:

–– Visual ExaminationVisual Examination
–– Visual InspectionVisual Inspection
–– RadiographyRadiography
–– Records and Database Information (or Records and Database Information (or 

knowledge of process)knowledge of process)
–– Administrative and Procurement ControlsAdministrative and Procurement Controls
–– Sampling ProgramSampling Program
–– MeasurementMeasurement
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Compliance DocumentationCompliance Documentation

Each shipper shall document Each shipper shall document 
compliance with CHcompliance with CH--TRAMPAC by:TRAMPAC by:

–– Programmatic TRU Waste Authorized Programmatic TRU Waste Authorized 
Methods for Payload Control (TRAMPAC)Methods for Payload Control (TRAMPAC)

--OROR--
–– WasteWaste--Specific Data TRAMPACSpecific Data TRAMPAC
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Programmatic TRAMPACProgrammatic TRAMPAC

Prepared by shipper to describe Prepared by shipper to describe 
compliance programcompliance program

Program reviewed and approved by Program reviewed and approved by 
the DOEthe DOE--Carlsbad Field Office (CBFO)Carlsbad Field Office (CBFO)

Implementing procedures of TRAMPAC Implementing procedures of TRAMPAC 
reviewed for completeness and reviewed for completeness and 
compliance as part of DOEcompliance as part of DOE--CBFO audit CBFO audit 
processprocess
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WasteWaste--Specific Data Specific Data 
TRAMPACTRAMPAC

Prepared by shipper to describe small Prepared by shipper to describe small 
quantity shipment dataquantity shipment data

Data for specific shipment reviewed and Data for specific shipment reviewed and 
approved by DOEapproved by DOE--CBFOCBFO

Limited quantity shipment may be made by Limited quantity shipment may be made by 
any waste generator who does not have any waste generator who does not have 
approved programmatic TRAMPAC or a approved programmatic TRAMPAC or a 
waste generator with limited number of waste generator with limited number of 
containers not addressed in the sitecontainers not addressed in the site--specific specific 
programmatic TRAMPACprogrammatic TRAMPAC



77

CHCH--TRUCON CodesTRUCON Codes

Containers must have approved Containers must have approved 
CHCH--TRU Waste Content Codes TRU Waste Content Codes 
(CH(CH--TRUCON) to be eligible for shipment TRUCON) to be eligible for shipment 
in TRUPACTin TRUPACT--II or HalfPACTII or HalfPACT
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CHCH--TRUCONTRUCON CodeCode
RevisionRevision RequestsRequests

WIPP CHWIPP CH--TRU Payload Engineer rTRU Payload Engineer reviews eviews 
CHCH--TRUCON code requests and approves TRUCON code requests and approves 
only if compliance with only if compliance with 
CHCH--TRAMPAC requirements can be TRAMPAC requirements can be 
demonstrateddemonstrated

Payload Engineer Payload Engineer does notdoes not have have 
authority to change the CHauthority to change the CH--TRAMPAC TRAMPAC 
document or requirements without document or requirements without 
approval from the NRCapproval from the NRC
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Container and Physical Container and Physical 
Properties RequirementsProperties Requirements
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Authorized Payload Authorized Payload 
ContainersContainers

NANA11TenTen--Drum Overpack (TDOP)Drum Overpack (TDOP)

1122Standard Waste Box (SWB)Standard Waste Box (SWB)

3366100100--Gallon DrumGallon Drum

44888585--Gallon DrumGallon Drum

771414Standard, S100, S200, Standard, S100, S200, oror S300 S300 
Pipe OverpackPipe Overpack

7714145555--Gallon DrumGallon Drum

Number in Number in 
HalfPACT HalfPACT 
PayloadPayload

Number in Number in 
TRUPACTTRUPACT--II II 

PayloadPayload
Authorized PayloadAuthorized Payload

Container TypeContainer Type
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Payload ContainersPayload Containers

Payloads shall be comprised of a single Payloads shall be comprised of a single 
payload container typepayload container type

Standard pipe overpacks must be Standard pipe overpacks must be 
assembled into sevenassembled into seven--packs of 6packs of 6--inch inch 
standard pipe overpacks or 12standard pipe overpacks or 12--inch inch 
standard pipe overpacks onlystandard pipe overpacks only
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DunnageDunnage

Empty 55Empty 55--, 85, 85--, 100, 100--gallon drums or an gallon drums or an 
empty SWB used to complete payload empty SWB used to complete payload 
configurations if too few payload containers configurations if too few payload containers 
are available that meet transportation are available that meet transportation 
requirementsrequirements
Must meet specifications of Section 2.9 and Must meet specifications of Section 2.9 and 
have at least one open vent porthave at least one open vent port
Empty 55Empty 55--gallon gallon drum(sdrum(s) can be used as ) can be used as 
dunnage dunnage container(scontainer(s) to complete a payload ) to complete a payload 
of pipe overpacksof pipe overpacks
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Container/Assembly Container/Assembly 
Weight & Center of GravityWeight & Center of Gravity

Total weight limit for loaded package: 
TRUPACT-II = 19,250 lbs
HalfPACT     = 18,100 lbs

Center of Gravity for TRUPACT-II Payloads
The total weight of the top layer of a payload assembly shall be
less than or equal to the total weight of the bottom layer

 
Container 

Total Weight 
Limit 

6” standard pipe overpack 328 lbs 
12” standard pipe overpack 547 lbs 
S100 pipe overpack 550 lbs 
S200 pipe overpack 547 lbs 
S300 pipe overpack 547 lbs 
55-gallon drum 1,000 lbs 
85-gallon drum 1,000 lbs 
100-gallon drum 1,000 lbs 
SWB 4,000 lbs 
TDOP 6,700 lbs 

 

TRUPACT-II 
Assembly 

Total Weight 
Limit 

(14) 55-gallon drums 7,265 lbs 
(8) 85-gallon drums 7,265 lbs 
(6) 100-gallon drums 7,265 lbs 
(2) SWBs 7,265 lbs 
(1) TDOP 7,265 lbs 

 

HalfPACT 
Assembly 

Total Weight 
Limit 

(7) 55-gallon drums 7,600 lbs 
(4) 85-gallon drums 7,600 lbs 
(3) 100-gallon drums 7,600 lbs 
(1) SWBs 7,600 lbs 
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Container/Assembly Container/Assembly 
Weight & Center of Gravity Weight & Center of Gravity 
(Continued)(Continued)

HalfPACT is a shorter, lighter version of the HalfPACT is a shorter, lighter version of the 
TRUPACTTRUPACT--II designed and certified for the II designed and certified for the 
shipment of heavier payloadsshipment of heavier payloads

Average payload container weight in a Average payload container weight in a 
HalfPACT is increased compared to a HalfPACT is increased compared to a 
TRUPACTTRUPACT--IIII
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Container MarkingContainer Marking

Unique container identification number Unique container identification number 
labeled on each payload container or labeled on each payload container or 
dunnage container (except when dunnage container (except when 
entire second tier of TRUPACTentire second tier of TRUPACT--II II 
payload is dunnage [e.g., sevenpayload is dunnage [e.g., seven--pack pack 
of 55of 55--gallon drums or SWB])gallon drums or SWB])

Dunnage must be labeled as EMPTY or Dunnage must be labeled as EMPTY or 
DUNNAGEDUNNAGE
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Filter VentsFilter Vents

Filtered Filtered vent(svent(s) or equivalent venting ) or equivalent venting 
mechanisms required in all payload containers mechanisms required in all payload containers 
(except dunnage)(except dunnage)
Overpacked containers must be ventedOverpacked containers must be vented
Filtered Filtered vent(svent(s) must meet minimum ) must meet minimum 
specifications of Table 2.5specifications of Table 2.5--11
–– FlowrateFlowrate
–– EfficiencyEfficiency
–– Total hydrogen diffusivityTotal hydrogen diffusivity

Specifications may be met using one or more Specifications may be met using one or more 
filters per containerfilters per container
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Liquids and Sharp/Heavy Liquids and Sharp/Heavy 
ObjectsObjects

LiquidsLiquids
Liquid waste Liquid waste 
prohibited in payload prohibited in payload 
container, except for container, except for 
residual amounts in residual amounts in 
wellwell--drained drained 
containerscontainers

Total volume of Total volume of 
residual liquid shall be residual liquid shall be 
< 1% (volume) of < 1% (volume) of 
payload containerpayload container

Sharp/Heavy ObjectsSharp/Heavy Objects
Blocked or braced to Blocked or braced to 
prevent puncture of the prevent puncture of the 
payload containerpayload container
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Sealed ContainersSealed Containers

Sealed containers greater than 4 liters Sealed containers greater than 4 liters 
(nominal) are prohibited(nominal) are prohibited

–– Except for Waste Material Type II.2 Except for Waste Material Type II.2 
(inorganic waste packaged in metal (inorganic waste packaged in metal 
container as the innermost layer of container as the innermost layer of 
confinement)confinement)
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Closure of Confinement Closure of Confinement 
LayersLayers

All inner confinement layers shall be closed All inner confinement layers shall be closed 
according to approved methodsaccording to approved methods
–– TwistTwist--andand--tapetape
–– FoldFold--andand--tapetape
–– HeatHeat--sealed closure or twistsealed closure or twist--andand--tape closure tape closure 

with a minimum of one filter ventwith a minimum of one filter vent
–– Unvented heatUnvented heat--sealed closure for a bag with sealed closure for a bag with 

minimum surface area of minimum surface area of ~390 square inches~390 square inches
Larger bags are allowed, as the surface area for Larger bags are allowed, as the surface area for 
gas release is greatergas release is greater
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Nuclear Properties Nuclear Properties 
RequirementsRequirements
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Nuclear CriticalityNuclear Criticality

PuPu--239 Fissile gram equivalent (FGE) 239 Fissile gram equivalent (FGE) 
limits include 2X measurement errorlimits include 2X measurement error

If a container is If a container is overpackedoverpacked, only the , only the 
FGE limits for outermost payload FGE limits for outermost payload 
container applycontainer apply
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Container Radiation Dose Container Radiation Dose 
RatesRates

Payload containers must meet the Payload containers must meet the 
surface radiation dose rate limits shown surface radiation dose rate limits shown 
belowbelow
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Activity LimitsActivity Limits

≤≤406 Ci per payload of either S100 or S300 406 Ci per payload of either S100 or S300 
pipe overpacks (limit includes measurement pipe overpacks (limit includes measurement 
error)error)
S100 and S300 pipe overpack payloads S100 and S300 pipe overpack payloads 
limited to sealed neutron source formslimited to sealed neutron source forms



2525

Activity Limits Activity Limits (Continued)(Continued)

S200 pipe overpacks limited to S200 pipe overpacks limited to 
radionuclides and associated activities radionuclides and associated activities 
listed in Table 3.3listed in Table 3.3--2 of CH2 of CH--TRAMPAC TRAMPAC 
(limits include measurement error)(limits include measurement error)
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Packaging Radiation Dose Packaging Radiation Dose 
RatesRates

Loaded TRUPACTLoaded TRUPACT--II and HalfPACT II and HalfPACT 
≤≤ 200 mrem/ hour at surface and 200 mrem/ hour at surface and 
≤≤ 10 mrem/hour at 2 meters10 mrem/hour at 2 meters
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Chemical Properties Chemical Properties 
RequirementsRequirements
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Pyrophoric Materials, Pyrophoric Materials, 
Explosives, and CorrosivesExplosives, and Corrosives

Radioactive pyrophorics limited to Radioactive pyrophorics limited to ≤≤1% by 1% by 
weight in payload containerweight in payload container
All nonradioactive pyrophorics and radioactive All nonradioactive pyrophorics and radioactive 
pyrophorics greater than 1% by weight shall pyrophorics greater than 1% by weight shall 
be rendered nonreactive prior to placement in be rendered nonreactive prior to placement in 
the payload containerthe payload container
No explosives, corrosives, or compressed No explosives, corrosives, or compressed 
gases (pressurized containers) in the payload gases (pressurized containers) in the payload 
containerscontainers
–– Used (i.e., empty) aerosol cans are allowed; Used (i.e., empty) aerosol cans are allowed; 

aerosol cans that are not empty are prohibitedaerosol cans that are not empty are prohibited
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Chemical Composition & Chemical Composition & 
CompatibilityCompatibility

Chemical compatibility must be Chemical compatibility must be 
ensured for the following conditionsensured for the following conditions
–– For waste in each individual payload For waste in each individual payload 

containercontainer
–– Between contents of payload containers Between contents of payload containers 

in hypothetical accident conditionsin hypothetical accident conditions
–– Between waste and the TRUPACTBetween waste and the TRUPACT--II and II and 

HalfPACT inner containment vessel (ICV)HalfPACT inner containment vessel (ICV)
–– Between waste and the TRUPACTBetween waste and the TRUPACT--II and II and 

HalfPACT OHalfPACT O--ring sealsring seals
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Chemical Composition & Chemical Composition & 
Compatibility Compatibility (Continued)(Continued)

Evaluation of chemical compatibility is Evaluation of chemical compatibility is 
based on EPA method referenced in based on EPA method referenced in 
the CHthe CH--TRAMPACTRAMPAC

List of Allowable materials in Tables List of Allowable materials in Tables 
4.34.3--1 through 4.31 through 4.3--8 meet chemical 8 meet chemical 
compatibility requirementscompatibility requirements

Site compliance is ensured by use of Site compliance is ensured by use of 
an approved CHan approved CH--TRUCON codeTRUCON code
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Gas Generation Gas Generation 
Properties RequirementsProperties Requirements
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RequirementsRequirements

Hydrogen concentration must not exceed 5% Hydrogen concentration must not exceed 5% 
by volume in any layer or confined region of by volume in any layer or confined region of 
packagepackage

Pressure within TRUPACTPressure within TRUPACT--II or HalfPACT ICV II or HalfPACT ICV 
must remain below the design pressure of must remain below the design pressure of 
50 pounds per square inch gauge (psig) for a 50 pounds per square inch gauge (psig) for a 
6060--day periodday period

Design based wattage limits for the  Design based wattage limits for the  
TRUPACTTRUPACT--II and HalfPACT are 40 and 30 II and HalfPACT are 40 and 30 
watts, respectivelywatts, respectively
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ComplianceCompliance

Compliance ensured by one of the Compliance ensured by one of the 
following at payload container level:following at payload container level:
–– Decay heat limitDecay heat limit
–– MeasurementMeasurement
–– TestingTesting

Compliance may be facilitated at Compliance may be facilitated at 
payload assembly level by:payload assembly level by:
–– Mixing of shipping categoriesMixing of shipping categories
–– Use of dunnageUse of dunnage
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Compliance Compliance (Continued)(Continued)

Need to know:Need to know:
–– Gas generation rateGas generation rate
–– Gas release rateGas release rate

Gas generation rate requires:Gas generation rate requires:
–– Knowledge of chemical constituents in Knowledge of chemical constituents in 

wastewaste
–– Assessment of radiolytic gas generation Assessment of radiolytic gas generation 

potential from chemical constituentspotential from chemical constituents
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Compliance Compliance (Continued)(Continued)

Potential gas generation mechanismsPotential gas generation mechanisms
–– ThermalThermal
–– ChemicalChemical
–– BiologicalBiological
–– RadiolyticRadiolytic

Hydrogen generation during transport Hydrogen generation during transport 
is primarily due to radiolysis of the is primarily due to radiolysis of the 
waste materials or packaging materialswaste materials or packaging materials
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Compliance Compliance (Continued)(Continued)

Radiolytic gas generation can be Radiolytic gas generation can be 
quantified by G valuequantified by G value
–– G(HG(H22) value = number of molecules of ) value = number of molecules of 

hydrogen generated per 100 electron volts hydrogen generated per 100 electron volts 
(eV) of energy absorbed(eV) of energy absorbed

–– For example, G(HFor example, G(H22) value for water = 1.6) value for water = 1.6
G(HG(H22) value for polyethylene = 3.4) value for polyethylene = 3.4
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Compliance Compliance (Continued)(Continued)

G value determined by chemical form G value determined by chemical form 
of wasteof waste

All CHAll CH--TRU waste can be classified TRU waste can be classified 
into four general waste types, based into four general waste types, based 
on gas generation potentialon gas generation potential
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Determination of Gas Determination of Gas 
Generation PotentialGeneration Potential

Solidified organicsSolidified organics
Cemented or immobilized organic solventsCemented or immobilized organic solvents

IVIV
(40)(40)

Solid organics Solid organics 
Plastics (e.g., polyethylene, PVC), cellulose (e.g., paper, clPlastics (e.g., polyethylene, PVC), cellulose (e.g., paper, cloth, oth, 

wood), cemented organic solids, and other solidified organicswood), cemented organic solids, and other solidified organics

IIIIII
(30)(30)

Solid inorganicsSolid inorganics
Glass, metal, crucibles, and other solid inorganicsGlass, metal, crucibles, and other solid inorganics

IIII
(20)(20)

Solidified aqueous or homogeneous inorganic solidsSolidified aqueous or homogeneous inorganic solids (packaging (packaging 
materials are allowed)materials are allowed)

Absorbed, adsorbed, or solidified inorganic liquid; soils, solAbsorbed, adsorbed, or solidified inorganic liquid; soils, solidified idified 
particulates, or sludges formed from precipitates; and concretedparticulates, or sludges formed from precipitates; and concreted
inorganic particulate wasteinorganic particulate waste

II
(10)(10)

DescriptionDescription
Waste Waste 
TypeType
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Determination of Gas Determination of Gas 
Generation Potential Generation Potential 
(Continued)(Continued)

Each waste type is further divided into waste Each waste type is further divided into waste 
material typesmaterial types
Each waste material type has a corresponding Each waste material type has a corresponding 
chemical list in the CHchemical list in the CH--TRAMPAC TRAMPAC 
(Tables 4.3(Tables 4.3--1 through 4.31 through 4.3--8) that defines the 8) that defines the 
bounding G value (in addition to ensuring bounding G value (in addition to ensuring 
chemical compatibility)chemical compatibility)
To qualify for a waste material type, To qualify for a waste material type, 
constituents in the waste must conform to the constituents in the waste must conform to the 
corresponding chemical listcorresponding chemical list
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G Values for HydrogenG Values for Hydrogen

 
 

Waste 
Material Type 

 
 
 

Waste Description 

 
Existing 
G-Values 

(≤ 0.012 w∗y)

Dose 
Dependent 
G-Values 

(≥ 0.012 w∗y)

I.1 Solidified inorganics 1.6 1.6 
I.2 Solidified particulates 1.3 1.3 
I.3 Cemented inorganic waste materials 0.4 0.4 
II.1 Solid inorganics in plastic bags 1.7 0.32 
II.2 Solid inorganics in metal cans 0 0 
II.3 Inorganics with absorbed ambient 

moisture (≤ 6%) 
0.08 0.08 

III.1 Solid organics 3.4 1.09 
III.2 90% solid inorganics, 10% solid 

organics in metal cans 
0.34 0.11 

III.3 90% solid inorganics, 10% solid 
organics in plastic 

1.85 0.4 

IV.1 Solidified organics NA NA 
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DoseDose--Dependent G ValuesDependent G Values

G values are dose dependent (matrix G values are dose dependent (matrix 
depletion effect)depletion effect)
–– DoseDose--dependent G values can be used dependent G values can be used 

when applicable after a dose requirement when applicable after a dose requirement 
has been methas been met

–– DoseDose--dependent G values cannot be used dependent G values cannot be used 
if absorbed, adsorbed, or solidified if absorbed, adsorbed, or solidified 
aqueous materials are present in the aqueous materials are present in the 
wastewaste
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DoseDose--Dependent G Values Dependent G Values 
(Continued)(Continued)

Dose Dose is compared to a watt*year criteria of 0.012 is compared to a watt*year criteria of 0.012 WW∗∗yy
Dose = Dose = decay heat of container decay heat of container ∗∗ elapsed timeelapsed time

Elapsed Time  =   Elapsed Time  =   0.012 W*y     0.012 W*y     
required forrequired for DH of containerDH of container
lower Glower G--valuevalue
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DoseDose--Dependent G Values Dependent G Values 
(Continued)(Continued)

Example 1:  A drum of Waste Type II or III with 
decay heat of 0.168 watt

Required Elapsed Time = 0.012 W*y
for Lower G-value 0.168 W

= 0.0714 y
= 26 days

This drum must be stored for 26 days to meet 
matrix depletion criteria
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DoseDose--Dependent G Values Dependent G Values 
(Continued)(Continued)

Example 2:  A drum of Waste Type II or III with 
decay heat of 0.085 watt

Required Elapsed Time = 0.012 W*y
for Lower G-value 0.085 W

= 0.1412 y
= 52 days

This drum must be stored for 52 days to meet 
matrix depletion criteria
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Payload ClassificationPayload Classification

Gas release rate requires:Gas release rate requires:
–– Knowledge of packaging configurationKnowledge of packaging configuration

Release rates for allowed packaging Release rates for allowed packaging 
configurations and confinement layers configurations and confinement layers 
have been calculated and documented in have been calculated and documented in 
the SARthe SAR

–– Assessment of release rates of hydrogen Assessment of release rates of hydrogen 
through packaging configurationthrough packaging configuration
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Payload Classification Payload Classification 
(Continued)(Continued)

Balance between:Balance between:
–– Gas generation rate Gas generation rate Gas release rateGas release rate
–– Determines a unique decay heat limit for Determines a unique decay heat limit for 

maintaining maintaining ≤≤5% hydrogen concentration in 5% hydrogen concentration in 
any layer of confinement based onany layer of confinement based on

Shipping periodShipping period
Void volume in TRUPACTVoid volume in TRUPACT--IIII
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Payload Classification Payload Classification 
(Continued)(Continued)

Available shipping periodsAvailable shipping periods
–– 6060--day shipping period day shipping period –– “General Case”“General Case”
–– 2020--day shipping period day shipping period –– “Close“Close--Proximity Proximity 

Shipments” (i.e., shipments within ~1,000Shipments” (i.e., shipments within ~1,000--mile mile 
radius)radius)

–– 1010--day shipping period day shipping period –– “Controlled Shipments”“Controlled Shipments”
Must follow procedures in Appendix 3.6 of Must follow procedures in Appendix 3.6 of 
CHCH--TRU Payload AppendicesTRU Payload Appendices
Available for use by any site shipping to WIPPAvailable for use by any site shipping to WIPP
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Payload Classification Payload Classification 
(Continued)(Continued)

Payload is classified into Payload is classified into ““shipping shipping 
categoriescategories”” based on the balance based on the balance 
between gas generation and gas between gas generation and gas 
release ratesrelease rates
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OverviewOverview

Shipping Category (10 numeric characters)

Example: XX YYYY ZZZZ

Where: XX =  Waste Type

YYYY =  G value (x 102)

ZZZZ =  Resistance to hydrogen release
(x 10-4)
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Schematic of CHSchematic of CH--TRU Waste TRU Waste 
Drum with Confinement LayersDrum with Confinement Layers
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Graph of HGraph of H22 Profile in Profile in 
CHCH--TRU Waste DrumTRU Waste Drum
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Analytical Category WasteAnalytical Category Waste

Flammable volatile organic compounds Flammable volatile organic compounds 
(VOCs) (VOCs) ≤≤ 500 parts per million (ppm) 500 parts per million (ppm) 
in the payload container headspacein the payload container headspace

Bounding G value establishedBounding G value established

–– Applies to containers of Waste Types I, Applies to containers of Waste Types I, 
II, and IIIII, and III

Decay heat limit ensures hydrogen Decay heat limit ensures hydrogen 
concentration concentration ≤≤ 5%5%
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Decay Heat Limits for Decay Heat Limits for 
Shipping CategoriesShipping Categories

For analytical category waste, decay heat For analytical category waste, decay heat 
limit is directly derived from payload limit is directly derived from payload 
shipping category  (XX YYYY ZZZZ)shipping category  (XX YYYY ZZZZ)

Decay heat limit is defined as:Decay heat limit is defined as:

4824.42 molecules/mole * watt4824.42 molecules/mole * watt--sec/eVsec/eV
(ZZZZ * YYYY) sec(ZZZZ * YYYY) sec--molecules/molemolecules/mole--eVeV
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Shipping Category Shipping Category 
Example #1Example #1

Waste Material Type III.1Waste Material Type III.1
5555--gallon drum fitted with 3.7 x 10gallon drum fitted with 3.7 x 10--66 mol/s/mol/s/
mol fraction minimum hydrogen diffusivity mol fraction minimum hydrogen diffusivity 
filter ventfilter vent
Maximum of two inner bag layers (twistMaximum of two inner bag layers (twist--andand--
tape closure)tape closure)
One liner bag (twistOne liner bag (twist--andand--tape closure)tape closure)
Rigid drum liner with 0.3Rigid drum liner with 0.3--inch diameter holeinch diameter hole
6060--day shipping periodday shipping period
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ShippingShipping Category Category 
Example #2Example #2

Waste Material Type III.1Waste Material Type III.1
5555--gallon drum fitted with 3.7 x 10gallon drum fitted with 3.7 x 10--66 mol/s/mol/s/
mol fraction minimum hydrogen diffusivity mol fraction minimum hydrogen diffusivity 
filter ventfilter vent
Maximum of two inner bag layers (twistMaximum of two inner bag layers (twist--
andand--tape closure)tape closure)
One liner bag (twistOne liner bag (twist--andand--tape closure)tape closure)
Rigid drum liner with 0.3Rigid drum liner with 0.3--inch diameter inch diameter 
holehole
1010--day shipping periodday shipping period
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Effect of Shipping PeriodEffect of Shipping Period

Use of 10Use of 10--day shipping period resulted in day shipping period resulted in 
~14% increase in decay heat limit~14% increase in decay heat limit

0.0337 W0.0337 W30 0340 042130 0340 0421Example 2Example 2

0.0295 W0.0295 W30 0340 048130 0340 0481Example 1Example 1

Decay Heat Decay Heat 
LimitLimit

Payload Shipping Payload Shipping 
CategoryCategory
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ShippingShipping Category Category 
Example #3Example #3

Waste Material Type III.1Waste Material Type III.1

5555--gallon drum fitted with 3.7 x 10gallon drum fitted with 3.7 x 10--66 mol/s/mol/s/
mol fraction minimum hydrogen diffusivity mol fraction minimum hydrogen diffusivity 
filter ventfilter vent

One liner bag layerOne liner bag layer

Rigid drum liner with no lidRigid drum liner with no lid

6060--day shipping periodday shipping period
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Shipping Category Shipping Category 
Example #4Example #4

Waste Material Type III.1Waste Material Type III.1

5555--gallon drum fitted with 3.7 x 10gallon drum fitted with 3.7 x 10--66 mol/s/mol/s/
mol fraction minimum hydrogen diffusivity mol fraction minimum hydrogen diffusivity 
filter ventfilter vent

One liner bag layerOne liner bag layer

Rigid drum liner with no lidRigid drum liner with no lid

1010--day shipping periodday shipping period
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Effect of Shipping PeriodEffect of Shipping Period

Use of 10Use of 10--day shipping period resulted in day shipping period resulted in 
~97% increase in decay heat limit~97% increase in decay heat limit
Payload shipping categories with fewer Payload shipping categories with fewer 
layers benefit more from 10layers benefit more from 10--day shipping day shipping 
periodperiod

0.2326 W0.2326 W30 0340 006130 0340 0061Example 4Example 4

0.1182 W0.1182 W30 0340 012030 0340 0120Example 3Example 3

Decay Heat Decay Heat 
LimitLimit

Payload Shipping Payload Shipping 
CategoryCategory
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Test Category WasteTest Category Waste

Exceeds one or more limits of the Exceeds one or more limits of the 
analytical categoryanalytical category

–– Exceeds decay heat limitExceeds decay heat limit

–– Flammable VOCs >500 ppmFlammable VOCs >500 ppm

–– Waste that does not have a bounding Waste that does not have a bounding 
G value (Waste Type IV)G value (Waste Type IV)
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Test Category Waste Test Category Waste 
(Continued)(Continued)

Two options to determine complianceTwo options to determine compliance

–– Option 1:  Measurement of headspaceOption 1:  Measurement of headspace

–– Option 2:  FullOption 2:  Full--Container TestingContainer Testing
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Test Category Waste Test Category Waste 
(Continued)(Continued)

Option 1:  MeasurementOption 1:  Measurement

Compliance may be demonstrated Compliance may be demonstrated 
using a headspace gas measurement using a headspace gas measurement 
along with packaging configuration along with packaging configuration 
and container historyand container history

For Waste Types I, II, III onlyFor Waste Types I, II, III only
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Test Category:  Test Category:  
Measurement OptionMeasurement Option

Measure headspace gas concentrationsMeasure headspace gas concentrations
–– HydrogenHydrogen

–– Flammable VOCsFlammable VOCs

Determine gas/VOC concentrations in innermost Determine gas/VOC concentrations in innermost 
layer based on analysislayer based on analysis

Determine compliance with Mixture Lower Determine compliance with Mixture Lower 
Explosive Limit (MLEL) by analysis based on Explosive Limit (MLEL) by analysis based on 
hydrogen and VOC concentrationshydrogen and VOC concentrations
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Flammable VOCsFlammable VOCs

Drum age criteria (DAC) requirements Drum age criteria (DAC) requirements 
apply when sampling for flammable apply when sampling for flammable 
VOCsVOCs
–– DAC required to ensure drums meet DAC required to ensure drums meet 

equilibrium criteria prior to headspace equilibrium criteria prior to headspace 
sampling for VOCssampling for VOCs
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Example: Measurement Option Example: Measurement Option 
for Gas Generation Requirementsfor Gas Generation Requirements

Measured Decay Heat Measured Decay Heat EXCEEDSEXCEEDS
Decay Heat LimitDecay Heat Limit

(0.10 watts) > (0.0920 watts)(0.10 watts) > (0.0920 watts)

PROCEED TO NEXT STEP

NOT SHIPPABLE AS IS
(TEST CATEGORY WASTE)

Shipping Category

30 0109 0481

Decay Heat = 0.10 W
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Measured flammable 
VOCs > 500 ppm

Headspace sampling to 
evaluate compliance with 

MLEL in innermost 
confinement layer
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Example: Measurement Option Example: Measurement Option 
for Gas Generation Requirements for Gas Generation Requirements 
(Continued)(Continued)

 Headspace 
Measurement 

Calculated Innermost 
Concentration 

 
MLEL 

Hydrogen 413 ppm 39,936 ppm 
(at end of 60 days) 

 

VOCs 1310 ppm 1,737 ppm  

SUM  41,673 ppm 42,189 ppm

Flammable gas/VOC sum ≤ MLEL
41,673 ppm ≤ 42,189 ppm

DRUM IS APPROVED TO SHIP

EXAMPLE ONLY
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Test Category Waste Test Category Waste 
(Continued)(Continued)

Option 2: FullOption 2: Full--Container TestingContainer Testing

For Waste Type IV (which does not have For Waste Type IV (which does not have 
a bounding G value)a bounding G value)

For Waste Type I, II, or III containers For Waste Type I, II, or III containers 
that exceed analytical decay heat limitsthat exceed analytical decay heat limits

Waste Type I, II, or III containers that Waste Type I, II, or III containers that 
cannot be qualified by measurementcannot be qualified by measurement
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Perform FullPerform Full--Container Container 
TestingTesting

Hydrogen gas generation rate must be Hydrogen gas generation rate must be 
measured and compared to applicable measured and compared to applicable 
limitlimit
–– Limit depends on shipping category Limit depends on shipping category 

–– Compliance takes into account Compliance takes into account 
concentration of flammable VOCsconcentration of flammable VOCs
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Venting and AspirationVenting and Aspiration

Aspiration:  Venting to ensure Aspiration:  Venting to ensure 
equilibrium of any gases that may equilibrium of any gases that may 
have accumulated in a closed have accumulated in a closed 
containercontainer

Required for containers stored in an Required for containers stored in an 
unvented conditionunvented condition

Aspiration times specified in lookup Aspiration times specified in lookup 
tables (Tables 5.3tables (Tables 5.3--1 through 5.31 through 5.3--12) 12) 
for common packaging configurationsfor common packaging configurations
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Time Profile of Hydrogen Concentration in Time Profile of Hydrogen Concentration in 
Payload Container During Accumulation Payload Container During Accumulation 
and Subsequent Ventingand Subsequent Venting
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Option for Using Content Option for Using Content 
Code 154Code 154

Option for shipping highOption for shipping high--wattage wattage 
Waste Material Type III.1 in Waste Material Type III.1 in 
TRUPACTTRUPACT--II to WIPPII to WIPP

Waste must be described by one of Waste must be described by one of 
the 154 packaging configurations in the 154 packaging configurations in 
Appendix 6.12 of CHAppendix 6.12 of CH--TRU Payload TRU Payload 
AppendicesAppendices
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Option for Using Content Option for Using Content 
Code 154 Code 154 (Continued)(Continued)

After assembly in TRUPACTAfter assembly in TRUPACT--II ICV, the II ICV, the 
payload containers undergo the application payload containers undergo the application 
of a vacuum to remove hydrogen that may of a vacuum to remove hydrogen that may 
have accumulated during storagehave accumulated during storage

After vacuum application, TRUPACTAfter vacuum application, TRUPACT--II ICV II ICV 
is backfilled with an inert gas as an is backfilled with an inert gas as an 
additional margin of safetyadditional margin of safety

Shipment to WIPP must be made as Shipment to WIPP must be made as 
controlled shipmentcontrolled shipment
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Payload Assembly Payload Assembly 
RequirementsRequirements
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Payload Assembly Payload Assembly 
RequirementsRequirements

Must use one of the authorized payload Must use one of the authorized payload 
configurationsconfigurations

All containers must comply with All containers must comply with 
transportation requirementstransportation requirements

Payload assembly may include Payload assembly may include 
containers of:containers of:
–– Same shipping categorySame shipping category

–– Different shipping categoriesDifferent shipping categories
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Mixing Shipping Mixing Shipping 
CategoriesCategories

Must ensure absence of flammable gas Must ensure absence of flammable gas 
mixture for EACH containermixture for EACH container

Account for properties of all other Account for properties of all other 
containers in payloadcontainers in payload

May take credit for dunnage May take credit for dunnage 
containerscontainers
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Mixing Shipping Mixing Shipping 
Categories Categories (Continued)(Continued)

Flammability Index (FI)Flammability Index (FI)
Ratio of actual FGGR to allowable FGGR Ratio of actual FGGR to allowable FGGR 
multiplied bymultiplied by 50,00050,000
FI for EACH container must be nonFI for EACH container must be non--
negative value negative value ≤≤ 50,00050,000
Calculation considersCalculation considers
–– Flammable gas/VOC concentrations within Flammable gas/VOC concentrations within 

innermost layer of confinementinnermost layer of confinement
–– Void volume of any dunnage containersVoid volume of any dunnage containers
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Mixing Shipping Mixing Shipping 
Categories Categories (Continued)(Continued)

FI = FI = Actual FGGR  Actual FGGR  ∗∗ 50,00050,000
Allowable FGGRAllowable FGGR
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CHCH--TRAMPAC Compliance TRAMPAC Compliance 
DocumentationDocumentation

Compliance documented in Payload Compliance documented in Payload 
Container Transportation Certification Container Transportation Certification 
Documents (Documents (PCTCDsPCTCDs), Overpack ), Overpack 
Payload Container Transportation Payload Container Transportation 
Certification Documents (Certification Documents (OPCTCDsOPCTCDs), ), 
and Payload Assembly Transportation and Payload Assembly Transportation 
Certification Documents (Certification Documents (PATCDsPATCDs))
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CHCH--TRAMPAC Compliance TRAMPAC Compliance 
Documentation Documentation (Continued)(Continued)

Shipment certified by Transportation Shipment certified by Transportation 
Certification OfficialCertification Official

Shipping records shall be maintained Shipping records shall be maintained 
by the shipper for a minimum period by the shipper for a minimum period 
of 3 yearsof 3 years
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