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EXECUTIVESUMMARY

In fiscalyear 1993, the TransportationManagementDivisionof the

U.S. Departmentof Energy sponsoredan engineeringstudy, completedby

WestinghouseHanfordCompany,to examinethe viabilityof a genericpackaging

design able to satisfymultipleexplosivespackagingneeds. Engineeringstudy

results indicatedthat a box-shapedand drum-shaped(allowableouter packaging

shapes)multipurposeexplosive(MPX) packagingwould mitigatethe impact of

U.S. Departmentof Transportation(DOT)Docket HM-181I. The MPX packaging

conceptwas for a multi-modal,reusableouter packagingto facilitatethe

transportof prepackagedsolid explosives,most of which are in obsolete

pre-HM-181specificationpackagings,insideof the MPX packaging. This

document sets forth the design criteriafor the drum-shapedMPX packaging.

These design criteriadelineateminimumfunctionaland regulation-

mandatedrequirementsfor the MPX drum-shapedpackaging• Functional

requirementsare derived from U.S. Departmentof Energy site personnel

involvedin explosivesmanufacturingand shipping. Regulatoryrequirements

are derived from DOT and InternationalAir TransportAssociationtransport

regulations,enablingthe MPX packagingto be used by commercialcarriersin

either highwayor air transportationmodes.

IDOTDocket HM-181 1990 "Performance-OrientedPackagingStandards;= , ,

Changesto Classification,Hazard Communication,Packagingand Handling
• RequirementsBased on UN Standardsand Agency Initiative;Final Rule,"Federal

Register,Vol. 55, pp. 52401-52729(December21, 1990).
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LIST OF TERMS

DOE U.S. Departmentof Energy
DOT U.S. Departmentof Transportation
IATA InternationalAir TransportAssociation
MPX multipurposeexplosive(packaging)
TMD TransportationManagementDivision
WHC WestinghouseHanfordCompany

DEFINITIONSOF TERMS

Combinationpackaqinq. A combinationof packagingsfor transport
purposes,consistingof one or more inner packagingssecuredin a non-bulk
outer packaging.

Multipurpose.Explosive(MPX) Packaqinq. Non-bulk,box- or drum-shaped,
combinationpackagingdesignedprimarilyto ship inner packagingscontaining
solid explosivesubstancesor articles.

_. The total number or total gross mass of inner packages that can
be loaded into an outer packagingof a combinationpackaging.

• Pre-HM-181: Packagingrandtransportationregula'cionsin use before
October I, 1991. The packagingrequirementsspecifyconstructionmaterials,
packagingconstruction,and testingrequirements.

Post-HM-181: Packagingand transportationregulationsin use after
• October I, 1991, as amendedby U.S. Departmentof Transportation

Docket HM-1811to requirepackagingdesign based on performancecriteria.

ShipmentMobility/AccountabilityCollection. A database of hazardousand
radioactiveshipmentswithin the U.S. Departmentof Energycomplexof sites.

SpecificationPackaqinq. A packagingconformingto one of the pre-HM-181
specificationsor standardsfor packagingin 49 CFR 178 or 179.

IDOTDocket HM-IBI 1990 "Performance-OrientedPackagingStandards;
Changes to Classification,HazardCommunication,Packagingand Handling
RequirementsBased on UN Standzlrdsand Agency Initiative;Final Rule,_ Federal

• Register,Vol. 55, pp. 52401-52729(December21, 1990).
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. MULTIPURPOSEEXPLOSIVE(MPX) DRUM-SHAPEDPACKAGING
DESIGNCRITERIA

1.0 INTRODUCTION

1.1 PURPOSEOF CRITERIA DOCUMENT

This documentestablishesthe minimum functionaland performance
requirementsfor a drum-shaped,multipurposeexplosive(MPX) outer packaging
design. The MPX packagingwill be transportedby major domestic commercial
air carriersor by ground carrierson public highways. The functional
requirementsare considerednecessaryby personnelinvolvedin explosives
manufacturingand shippingat U.S. Departmentof Energy (DOE) sites. The
performancerequirementsare establishedby applicableU.S. Departmentof
Transportation(DOT) and InternationalAir TransportAssociation(IATA)
regulations.

I.2 BACKGROUND

DOT Docket HM-181,issued in December 1990, containedchangesto
packagingand transportationregulations(49 CFR 171-180)that are being
phased in over a five-yearperiod that began on October i, 1991 (DOT 1990).
The DOT regulatorychangeswere made to replacepre-HM-181specification

- packagingswith packagingsthat meet performancecriteria. These changeswill
align U.S. regulationswith similarinternationalregulations.

• Newly developedexplosivesubstancesor articlesare assigneda shipping
description,class, and classificationcode by authorizedgovernmentagencies.
The shippingdescriptionestablisheswhich inner and outer packagingsare
allowablefor shipment. DOT Docket HM-181 reclassifieda large number of
existingexplosives. Consequently,many existingpre-HM-181specification
packagingswill become obsoleteunlessthey can be shown to satisfy
performancepackagingrequirements.

The DOT Docket HM-181 changesoffer greaterflexibilityin the allowable
outer packagingshape (i.e.,box or drum) than the old pre-HM-181
specificationpackagings. Anotherchange resultingfrom DOT Docket HM-181 is
the introductionof variation2 selective-testingprovisions
(49 CFR 178.601[g][2]). Variation2 provisionsenable an outer packagingto
be used to transport"...innerpackagingsof any type, for solid or
liquids..."without retestingeach differentinner/outerpackagi,_]
configuration. If the variation2 selective-testingprovisionsare not used,
each inner/outerpackagingconfigurationwill have to go throughall
performance-orientedpackagingtests.

Stockpiledexplosivesubstancesor articlesare typicallystored in
- pre-HM-181specificationpackagings. Some explosivesare transportedby

• exemption,and each exemptionmust be periodicallyreviewedand renewed. With
DOT Docket HM-181 changesto packagingrequirements,renewalof packaging
exemptionsis uncertain. To limit the amount of repackagingof explosives

• packaged in obsoletepre-HM-181specificationpackagings,or the designingof
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new packaging when an exemption is not renewed, the MPXpackaging concept
using the variation 2 selective-testing provisions was developed. Also, the
MPXpackaging could be used for new explosive or nonradioactive hazardous
materials under post-HM-181 hazardous material transportation regulation
changes.

The MPX packagingconceptcombinesthe increasedflexibilityin allowable
outer packagingshape with the variation2 selective-testingprovision.
CertifiedMPX packagingcould be used to ship many prepackagedexplosivesand
hazardousmaterials. In addition,unique explosivearticles,or explosives
for which the exemptionhas not been renewed,could be transportedusing MPX
packaging. Two outer packagingshapes,one box- and one drum-shaped,will be
developedas documentedin ExplosivesGenericPackaging- Box or Drum, Draft
(WHC 1993a). The MPX box-shapedpackagingis describedin Multipurpose
Explosive(MPX) Box PackagingDesign Criteria,Draft (WHC 1993b).

1.3 PURPOSEOF PACKAGING

MPX packagingis a variation2, non-bulk,outer packagingthat will
enable transportationof any inner packagingby either highwayor air
carriers. The MPX packagingwill be designedas a performancepackagingand
will meet all regulatoryrequirements. The design organizationwill providea
completed,documented,and verifiedpackagingdesign. An integralpart of the
design,analyses,and/ortest data will be providedto demonstratethe design
meets all requirementsof this document.

Packagingdesign deliverablesincludethe following,as a minimum"

I. Complete,detailed,end productdrawings that have been reviewedand
approvedby authorizedpersonneland are suitablefor use in
fabrication

2. Formallydocumentedand verifiedanalysesand/or test data

3. A fabricationspecificationthat definesrequirementsto the
fabricatorthat cannot be communicatedthroughthe design drawings

4. A descriptionof the package and its salientfeatures

5. Operatinginstructionsthat clearlyidentifyany safety,inspection,
or performanceprecautionsand any specialtoolingrequired.

1.4 JUSTIFICATION

In fiscalyear 1993, WestinghouseHanfordCompany (WHC)was funded,under
TechnicalTask Plan RL439005,by the TransportationManagementDivision (TMD)
of the DOE to examinethe feasibilityof developinga generic drum-shapedand
box-shapedpackagingfor explosivestransportation. The draft engineering
study, ExplosivesGenericPackaging- Box or Drum (WHC 1993a),concludesthat
developmentof box-shapedouter packagingis a higher prioritythan
developmentof drum-shapedouter packaging,but that both packagingsare
required by explosivesmanufacturersand shippersin the DOE complexof sites.
The TMD approvedthe continueddevelopmentof the MPX packagingconceptas
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proposedby WHC. The draft MPX box-shapedpackagingdesign criteriawas
" promulgatedin MultipurposeExplosive(_fPX)PackagingDesign Criteria

(WHC 1993b),and this design criteriafor MPX drum-shapedpackagingis the
third step in the packagingdesign development. i

1.5 SCOPE

This document provides criteria for the design of a non-bulk, drum-
shaped, outer packaging. However, the MPXpackaging and this document are not
intended to encompassforbidden materials; forbidden explosives; liquid
explosives; liquid hazardous materials; Hazard Class 6, Division 6.2,
infectious substances (etiologic agents); or Hazard Class 7, radioactive
materialsin any quantity.

The regulationsidentifyrequirementsfor non-bulkpackaging. If
explosivematerialsare to be transported,only one inner packagecontaining
an explosivesubstanceor articlecan be shippedin one MPX outer packaging
becauseof explosivesclassificationrequirements. However,the number of
inner packagingscontainedin the MPX outer packagingwhen nonexplosivesolid
hazardousmaterialsare transportedmust be appropriatefor the hazardous
materialsand is limitedonly by packagingsize, DOT and IATA packaging
requirements,or carrierrequirements.

Inner packagingsmay be of any type when used with the MPX packagingbut
must be appropriatefor the articleor solidmaterial being shippedand cannot
be more fragilethan the inner packagingsused during the testingof the
packaging. Inner packagingdesign is not relevantto these criteriaand is
not addressedherein.

• FabricatedMPX drum-shapedpackagingswill be availableby
October I, 1996.

m
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2.0 SYSTEMREQUIREMENTS

The MPX drum is a combinationpackagingsystem. It consistsof any inner
packagingand the MPX outer packaging. It is not designedas a single
packagingintowhich hazardousmaterialscan be packed directly. The
certifiedMPX packagingwill provideshipperswith a variation2 outer
packaging,tested and certifiedfor shippingsolid contents in appropriate
inner packagings. The packagingwill be marked with appropriatevariation2
markingsthat indicatethe maximumgross mass of inner packagingsis limited
to 45 kg (100 Ib). The variation2 outer packagingswill be steel with welded
seams, testableO-ring head-bodyseals,and integralcushion/impactlimiters.
Other outer packagingfeaturesincludea tri-directionalG-load indicator,a
shippinglabel holder,and a removablehead. The MPX outer packagingwill be
designed for ease of cleaningand replacementof damageddunnage.

2.1 MODESOF TRANSPORTATION

In the original technical task plan, the MPXpackaging concept was
intendedfor multi-modaltransportation.To limit the design criteriato
those modes in which the certifiedpackagingwill most likely be used, the MPX
concept is limitedto domestichighwayand air transportationrequirements.
The resultsof a ShipmentMobility/AccountablyCollectionreport for all sites
within the DOE complexduring calendaryears 1990 through 1992 indicatedthat '
less than I% of inboundor outboundhazardousnonradioactiveshipmentswas
transportedby either rail or water.

i 2.2 OPERATINGENVIRONMENT
m

The MPX packagingshall be designedto perform in the most restrictive
ambientenvironmentto which the packagingwould be exposedduring transport.
The designbasis environmentis describedbelow. The effectivenessof the
packageshall not be substantiallyreducedat any point within the operating
environment. For example,pressureboundariesshall be designedto ensure
there is no loss of seal throughthe entire temperaturerange. Material
propertiesof the fabricatedpackageshall remainductilewithin the operating
environment.

2.2.1 Design TemperatureRange

The temperaturerange during air transportis expectedto be at least as
extremeas during ground transport,so air transportis the basis of packaging
design. The temperaturesof the environmentduring transportmay range
between-40 °C (-40 °F) and 55 °C (131 °F) (IATA 1994).

2.2.2 MaximumDesign Pressure

• The pressurerange during air transportis expectedto be more extreme
than that during ground transport,so air transportis the basis of packaging
design. The maximum design pressurefor the primary,or pressure-retaining,

2-1
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boundary is based on the pressure reduction encountered under extreme flight
conditions, which ts 68 kPa (10 lb/tn <) gauge (IATA 1994).

2.2.3 Humidity

The packaging shall be designed to operate in an ambient environment that
is fully saturated at design operating temperatures. The packaging shall be
designed to minimize pooling o6 water on the packaging exterior; in handle
recesses, for example. There shall be no migration of water from the package
exterior to the package interior.

2.2.4 Vibration

The packaging shall be designed to withstand vibrations expected to occur
during ground and air transport. The packagings may be exposed to vibrations
ranging from 5 mmamplitude at 7 Hz (corresponding to 1 g acceleration) to
0.05 mmamplitude at 200 Hz (corresponding to 8 g acceleration) (IATA 1994)
for one hour (49 CFR 178.608 [b][3]).

2.3 DESIGNLIFE

The MPXpackaging shall be designed to be reusable and will have a useful
service life of five years. Within normal conditions of handling,
environment, and transport, service life means that an adequately maintained
packaging will be reusable for a continuous five-year period. The body and
lid shall be designed to sustain impacts incident to transport during that
period. Hardware (such as latches and access hardware) shall be designed to
be replaceable. Impact cushioning on the inside and/or outside of the
packaging will be designed to protect the package contents and the packaging,
and will be sacrificed in performing its function. Sacrificial components
shall be designed to perform their function and to be replaced.

2-2
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3.0 DESIGNREQUIREMENTS
u

3.1 GENERAL

The MPXdrum shall meet all DOTrequirements for a variation 2 outer
packaging that is part of a combination packaging system
(49 CFR 178.601[g][2]). (See Figure 1.) The outer packaging shall be
designed to be reusable and repairable. It will be designed for solid, non-
bulk explosives or solid, hazardous material shipments. The MPXdrum shall be
air transportable and shall meet all DOTand IATA requirements for air
shipment (49 CFR173.27 and IATA 1994). The MPXdrum will provide shippers
with the largest payload volume for inner packagings within the dimensional
constraints,fabrication-materialstructurallimits,performancetesting
requirements,and other restrictionsof the criteria. Radioactive,mixed
hazardousmaterials,or liquidscannot be shippedin the MPX packaging.

3.2 FUNCTIONALREQUIREMENTS

3.2.1 Dimensions

The MPX drum will be a cylinderwith the.followinginternaldimensions"
diameter,18 in. (46 cm); height,28 in. (71 cm) (standard30-gal drum size).

. 3.2.2 Design Payload

The MPX drum is the variationpackaging. Selective-testingrequirements
state that the combinationpackaging,fromwhich the variationpackagingist

derived,will be testedwith twice the maximumgross weight of the inner
packagings. The maximumgross weight of the inner packagingsthat can be
transportedin an MPX drum is 45.4 kg (100 Ib). Therefore,the MPX packaging
design must be able to successfullymeet all performancerequirementswith a
90.8 kg (200 Ib) design payload.

The heaviest possibleAN can (a commonlyused explosivespackaging)that
will fit into the MPX drum has a maximumcapacityof 34 kg (75 Ib), and the
weight of the AN can itselfwill not exceed 7 kg (15 Ib). An 11% mass
contingencyis provided,resultingin a maximumuseful payloadweight of 45 kg
(100 Ib).

The inner packagingsused for testingare to be "fragile." The size of
the fragilecontainerswill be determinedbased on the shippinghistoryof the
DOE sites.

3-I
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Figure 1. HPX Drum-ShapedPackaging Concept.

Inner Packaging
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MPX Drum
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3.2.3 Cavity Size

The MPX drum will be designedtocarry a minimum of one inner packaging
with an outer diameterof 39 cm (15.5 in.) and a height of 5S cm (21.5 in.).
These outsidedimensionsdo not includethe area necessaryto adequately
handle/lowerthe inner package into the outer packaging. They also do not
includeany energy absorptionmedia that may be requiredto cushionthe loads
impartedto the packagingduring normaltransport.

3.2.4 Cushioning/ImpactLimiters

The packagingmay be designedwith passiveimpact limitersor shock
limitingdevices. These impact limitersmay be locatedon the inside,
outside,or on both the inside and outsideof the MPX packaging. The impact
limitersor dunnagewill be designedto preventbreakageof the inner
packagingsif an MPX drum loadedwith 91 kg (200 Ib) (twicethe gross mass of
any potentialinner packaging)were droppedfrom 1.8 m (5.9 ft). Impact
limiterswill be designedto absorb the kineticenergy of the loaded packaging
in any orientationand to remain attacheduntil the packagecomes to r_st
after deceleratingfrom a fall. Impactlimitersare sacrificialand
replaceable;they cannot be repaired. Once an impact limiterhas performed
its function,it will indicatepermanentdamage. The impact-limitingmaterial
will be designedto be easilyreplaced.

3.2.5 Reuse

" The MPX outer packagingwill be designedfor reuse. As such, hardware
and sacrificialcomponentswill be designedto be replaceableif they are
damaged. The minimumthicknessof the MPX drum is 1.8 mm (0.071 in.), and

• this thicknessmust be embossedon it (49 CFR 173.28[b][4]).

3.2.6 Stackabi]ity

The MPX drum packagingwill be stackable,such that an empty MPX drum can
be placed for 24 hours at the bottomof a 3-m- (10-ft-)high stack of MPX
drums loadedwith the weight used for the drop test (49 CFR 178.606and IATA
1994).

3.2.7 Drum Closure

The head of the MPX drum will be completelyremovable. Under all design
basis parameters,the head will be held closed and sealedwith either an
externalclamp and lock ring or a threadedfastener. If the externalclamp is
selected,a suitablegasket must be includedwith the closuredevice. If the
threadedfastener is selected,either a suitablegasket must be includedor
another featuremust be incorporatedto preventthe ingressof material into
the threads (49 CFR 173.60[b][7]). The closureswill be lockableand have
provisionsfor a tamper-indicatingseal. This lockingclosuremust not

" requireany type of key. All closureswill be designedsuch that the
probabilityfor releaseor leakageof explosiveor hazardousmaterial is as
low as practicallyachievable.
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3.2.8 Pressure Boundary

The MPXdrum-shaped packaging will be designed as a pressure-retaining
boundary. The containment boundary will be designed to prevent leakage that
may be caused by changes in altitude and temperature during transportation by
aircraft (49 CFR 173.27[c]). These extremes are defined as temperatures of
-40 °C and 55 °C (-40 °F and 130 °F) and a pressure reduction of 68 kPa
(10 lb/in. 2) gauge (IATA 1994).

3.2.9 Structural Material

The MPXdrum will be fabricated from carbon or stainless steel of 'Lnown
composition and properties. Steel provided will be manufactured in accordance
with a recognized national standard, such as that of the American Society of
Yestingand Materials,or military specification. A mill certificationwill
be providedby the steel manufactureras evidencethe material is as
specified. Carbon steel will be paintablein accordancewith American
Instituteof Steel Constructionprocedures. All other materialsused in
fabricationwill be specifiedin accordancewith applicablerecognized
national or commercialstandards(such as the AmericanNational Standards
Instituteor the Societyof AutomotiveEngineers). The steel will be thick
enough and of a metallurgicalcompositionthat will enable the joints to be
welded economically. Where possible,the body and head will be constructed
without seams or use of rivets (LLNL 1991).

The drum-shapedcontainerwill be fabricatedof the steel that is least
reactivewith the hazardousmaterialsthat could be shippedin the inner
packaging.

o

3.2.10 Fabrication

The MPX drum will be designedfor mass productionwith emphasison
modular constructionto ease fabricationand assembly. Structural,seam, and
seal welds and weld joints will be made in accordancewith appropriate
recognizednationalstandards,such as those of the American WeldingSociety
or American Societyof MechanicalEngineers. All welds will be ground flush
to the specifiedfinish. A manufacturingor value engineeringanalysiswill
be performedto ensure ease of fabricationand economyof mass production. To
facilitatecleanup in the event of a spill,the interiorsurfaceof the
packagingwill have a finish that allowsfor easy cleaning.

3.2.11 Si ft-Proof

The MPXdrum will be designed to be sift-proof. The packaging, as
assembledfor transport,will be able to containthe solid contentsfrom any
damaged inner packaging.

t
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3.2.12 Pressure-Relief Devices

The MPX drum will have a pressure-reliefdevice that can be used to
equalizepressurebetweenthe interiorof the packagingand the ambient
environmentbefore the MPX drum is opened.

3.2.13 Desiccant

The MPX drum will containa desiccantmaterialthat will limit the
moisture contentof the interiorof the packaging.

3.2.14 Humidity Indication

The MPX drum will have a gauge,which can be read from the outsideof the
. container,that accuratelyindicatesthe relativehumidityof the insideof

the MPX drum. This device will be flush with the outsideof the container.

3.2.15 Handles

The MPXdrum will have one or more lifting handles on opposing sides.
Each handle will be designed to carry 1.5 times the gross weight of the loaded
package. The lifting handles will be sturdy and conveniently located so one
person can carry the empty packaging.

. Handleslocatedon the lid of the packagingwill be designed so that the
loaded packagecannot be lifted from the head. Handleson the head are to
facilitategraspingof the head during its removalfrom the body. Handles on

• the head will be marked as "N_ Lift" pointswith a permanentcontrastingpaint
adjacentto the lid handle.

All handleswill be snag-proofduring transport.

3.2.16 Label Holder

The MPX drum will have provisionsfor a reusablelabel holder for
shippingdocuments. The label holderwill be able to accommodateseveral
standardletter-sized(21.6 cm x 28 cm [8.5 in. x 11 in.]) pages and will
protectthem from gettingwet, lost, or destroyed. The label holder will be
locatedon the exteriorof the drum body or lid so as to sustainminimal
damage during normal handling. If damaged,the label holder will be readily
repairableor replaceable.

3.2.17 Liquid Shipment

The MPX drum will not be designed to ship liquids in the inner container.

3-5
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4.0 GENERALREQUIREMENTS

J

The MPXdrum will be designed to meet the requirements of both
49 CFR 178.504, the general requirements for steel drums, and 49 CFR 173.28,
the requirements for reuse of packagings. The components (such as latches,
hinges, and other hardware) used in the design of the MPXdrum will be off-
the-shelf manufactured items wherever possible. Major parts (e.g., lid, body,
and impact limiter) will be designed and toleranced to be interchangeable.
Each complete-as-manufactured MPXdrum will have a model serial number
permanently affixed.

The MPXdrum system, as prepared for shipment, will be designed to be as
rigid (inflexible) as practicable to prevent excessive loading of the inner
packaging during normal conditions of transport. The inner cavity volume of
the MPX drum will be large enough to sufficientlyensure that the inner
packagingsare not pinchedand that excessivepressure is not being appliedto
the inner packagingsas the lid is being sealed.

4.1 MATERIALRELEASELIMITS

Packagingswill be designedto be closed and secured (minimalmovement of
inner packagings)so that there is no identifiablereleaseof hazardous
materialsto the environment(49 CFR 173.24[b][I])under normal conditionsof
transport. The packagewill not vent during transportation
(49 CFR 173.24[g][I]).

4.2 ADDITIONALSTACKINGLOADING
I

The MPX drum will be designedto withstandstackingloads such as those
sustainedby an empty MPX drum can placed,for 24 hours, at the bottomof a
3-m- (10-ft-)high stack of MPX drums loadedwith the weight used for the drop
test (49 CFR 178.606and IATA 1994). The lid and body structurewill be
designed to withstandbendingand tie-downloads if they are greater than the
structuralloads caused by stacking.

4.3 MARKING

Each MPX drum will be permanentlymarked, as required in 49 CFR 178.502,
49 CFR 178.503,and 49 CFR 178.601(g)(2)(vii),with United Nationsmarkings
appropriatefor the weight of inner packagingstested under the selective-
testingrequirements. The markingswill be appliedto the head and body of
the drum. The markingscan be placed on separatepermanentlabels or on
nameplatesthat meet the charactersize requirementsand are affixedto the
head and body.

4.4 PACKAGINGPERFORMANCETEST REQUIREMENTS

' All packagingcomponentsrequirihgtestingwill be capableof meeting
variation2 (49 CFR 178.601[g][2])requirements. Componentsthat providethe

. primarycontainmentboundarymust be capableof withstandingtemperature

4-I
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extremes of -40 °C and 55 °C (-40°F and 130 °F) (IATA 1994) and a pressure
reductionof 68 kPa (10 lb/In.2)gauge (IATA 1994). The drop tests will be °
conductedwith a payloadgross mass of 91 kg (200 Ib).

The packagemust be capableof withstandingvibrationthat varies from
5-mm amplitudeat 7 cycles per second (correspondingto I g acceleration)to
O.05-mmamplitudeat 200 cycles per second (correspondingto 8 g acceleration)
(IATA 1994).

4.5 QUALITYASSURANCE

The organizationsresponsiblefor MPX packagingdesign, testing,and
fabricationmust have a qualityplan, subjectto review,for each task that
they are performing. The qualityplan can be in accordancewith a recognized
qualitystandard (e.g., ISO 9000) and must ensure that the requirementsof
this document,DOE orders, and DOT regulationsare correctlytranslatedin
specifications,drawings,fabricationprocedures,and operatingprocedures.
The operatingprocedureswill provideinstructionsfor packageuse
(completenesscriteria)to ensure that the same level of protectionto
workers, the public,and the environmentis maintainedeach time the MPX
packagingis used throughoutits design life. These requirementsare to aid
the shipperin specificallyidentifyingoperatingparameters (e.g.,location
of cushioningmaterial,reuse examinationrequirements,etc.) that must be met
to ensure the necessarysafetyrequirementswhen the packagingis offeredfor
transport.

Any design changes, includingfield changes,must be subjectto the same
design controlmeasures appliedto the originaldesign.

The design organizationwill fulfillthe role of manufactureras
describedin 49 CFR 178.2,49 CFR 178.502,49 CFR 178.503,and 49 CFR 178.601,
assumingfull responsibilityfor the adequacyof the packagingdesign and
ensuringthat regulatoryrequirementsare met.

m
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5.0 REGULATIONS,CODES,ANDSTANDARDS
t

5.1 APPLICABLEDOEORDERSANDREGULATIONS

The DOEorders address handling and transportation of hazardous material.
Compliance with these orders ts requtred for all DOEcontractors. The DOE
orders also require compliance wtth regulations of other government agencies
and the commercial carriers. The applicable regulations of other government
agencies and the commercial carriers are identified in the following text.
Specific DOEorders are not identified as they provide no specific packaging
design guidance and they are in a state of change.

The MPXdrum will be transported by commercial highway and air carriers.
Therefore, all applicable transportation requirements of the DOT, the DOE, and
the individual carriers must be met.

5.2 APPLICABLEPACKAGINGANDGROUNDCARRIERREQUIREMENTS

Applicable packaging and ground carrier r_quirements of the DOT include
the following:

• 49 CFR 100-199, "Research and Special Programs Administration,
Department of Transportation"

• DOTregulations governing the packaging and offsite transportation
, of hazardous materials, explosive substances and articles.

, 5.3 APPLICABLEINTERNATIONALCIVIL AVIATIONORGANIZATION/INTERNATIONALAIR
TRANSPORTASSOCIATIONREGULATIONS

Applicablerequirementsof the air carriers includethe following.

• 9284-AN/905,TechnicalInstructionsfor the Safe Transportof
DangerousGoods by Air, as amended(ICAO 1990),containsregulations
developedby the InternationalCivil AviationOrganizationto
providefor the safe transportof hazardousmaterialsby air.

• DangerousGoods Regulations,as amended (IATA 1994),developedby
the IATA, containsthe requirements,includingpackaging,for
shippingradioactiveand other hazardousmaterialsby air.

q
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