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Module 5 — Instructor Manual

Visual Narrative
1
Thismodule presentsthe DOT requirementsfor the packaging
of hazardous materialsusngtheHMT and Part 173.
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Whoisrequired to comply withtheHMR?

According to 171.2(a) of the HMR, anyonewho offersor
acceptsahazardous material shipment must comply with the
HMR. No person, individual or company may offer or accept
ahazardous materid for transportationin commerce unlessthe
(1] shipment complieswiththeHMR.

If you transport hazardous material sin the course of
commercia business, you areregulated and must comply with
theHMR. The purpose of HMR packaging requirementsisto
assurethat hazardous material s stay inthe package during
trangportation.
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The packaging of hazardous materia shasitsown vocabulary.
Common termstake on new meaningswhen appliedtothe
HMR. Refer totheglossary inthe*How to UsetheHMR”
booklet |ocated under the Resources button, and theHMR
definitionsin 171.8 when preparing hazardous material sfor
transportation.

Theterm package or outside packagerefersto the packaging
plusitscontents, and isused throughout theHMR.

Theterm’ packaging’ refersto areceptacle and any other
componentsor materia snecessary to perform itscontainment
functionin conformancewith theminimum packing
requirementsof theHMR. A package must meet minimum
packaging requirements. Packaging includesfiberboard
boxes, drums, jerricans, portabletanks, cargo tanks, tank
cars, multi-unit tank car tanks, and containersother than
freight containersand overpacks. Theterm packagingisaso
used extensively throughout the HMR, and isanother of the
termsfrequently misused by thosewho usetheHMR.
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A shipment of hazardous material that isnot preparedin
accordancewith the HMR may not be offered for
transportation by any mode.

If you offer hazardous materia sfor transportation, you must
train your hazmat employees. Training must bein accordance
with the applicable partsof theHMR. Trainevery officer,
agent and employeethat hasany respongbility for preparing
the hazardous materia sfor shipment. Every personsuchasa
freight forwarder, agent or broker, who performsafunction
required by Part 173 must perform that function according to
theHMR. Thismeansthat all hazardous materialsmust be
properly classified, described, and packaged.

For example: If acarrier repackagesahazardous material for
any reason, the carrier ispreparing the shipment for
transportation. Thematerial must berepackagedin
accordancewith all applicableHMR provisions. It makesno
differencethat the carrier isnot the shipper; thecarrier is
functioning asashipper. Sometimesmorethan one person
performsan “offeror” or shipper function. Each person
performing an*offeror” functionisaccountablefor HMR

packaging responghilities.

Module 5
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Quick Review #1

Instructions: Select theterm that correctly completes each statement.

Tams

A.requests  B.package  C.truck D. cosignee

E. offers F. storage G carier H. freight forwarder

|. packaging

Statements:

1. Theshipper andthe sharerespons bility to offer and/or accept only hazardous

materialsthat comply withtheHMR.

2. Thepurpose of HMR packaging requirementsisto assure that hazardous materialsstay inthe
during transportation.

3. Anyonewho hazardous materia sfor transportation must train his’her hazmat
employeesin the applicablerequirementsof theHMR.

4. Anyone, shipper or carrier, who performsa function must comply with
applicable HMR packing requirements.

Correct Answers:
1. G carrier

2. B package

3. E offers

4. | packaging

Packaging of hazardousmateria sfor transportationinal

modes must beasspecifiedintheHMR. Theinitia carrier and
theU.S. Department of Transportation and itsdesignated
agenciesare authorized toinspect hazardousmaterias
packagesfor HMR compliance. They may inspect for methods
of manufacture, packing, and storage of hazardous materials
that affect safety intransportation.

4 2002 Edition Module 5



Module 5 — Instructor Manual

Preparation of hazardous materia sfor transportationisthe
responsi bility of the person, or persons, who offersthe
material for transportation. Unlessotherwiseprovided, a
hazardousmaterial may be offered for transportationinan

P et HM R approved packaging or container only if thematerial is
pp———t properly classed, properly described, in aproperly
manufactured and tested packaging or container, ina
packaging marked in accordancewiththeHMR, and the
packageisinfull compliancewith Part 178.

Quick Review #2

Instructions. Select the best answer from thefour choicesprovided.

The packaging of hazardous materiasfor al modesof transportation must be asspecifiedintheHMR.
Packages of hazardous material smay beinspected for safety by andtheinitia carrier.

FBI
UsbOT

. local palice
. awyone

oReNe b=

Correct Answer: B USDOT

12
R (LA o TheHMR prescribes packaging authorizationsfor the
S transport of hazardous materials. IntheHMT, Columns (8A),
- = Tuf< i (8B), and (8C) direct you to specific packaging requirements
e for each hazardousmaterid. The correct packagingis
determined by thehazard class/division of thematerid, the
i packing group and the quantity of material sbeing shipped. For

thismodule, we are assuming that the material hasbeen
properly classified and assigned aproper shipping name.
Click oneach buttonto learn more.

Module 5 2002 Edition 5
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Thefirst step in selecting proper packagingistoturntothe
Hazardous Material sTable. Identify thematerial’ s proper
shipping name, hazard class, andidentification number in
columns2, 3, and 4.

[ —

i mE

The second step isto determinethe packing group in Column
5. Thepacking group isindicated by theletters PG plusthe
roman numerasl, I1, or 1. Thesereflect the degree of
danger within certain hazard classes. Packing Group |
representsthe greatest danger, Packing Group || representsa
medium danger, and Packing Group |11 representsaminor
danger.

Now follow acrosstheHMT to Column 8 “ Packaging
(Section173.¥**).” Column (8A) providesexceptionstothe
packaging requirementsif certain conditionsaremet. Column
(8B) providesauthorized packaging for non-bulk, and Column
(8C) providesauthorized packaging for bulk. Tofindthe
reference section, pleasereplacethe asterisk after 173 inthe
heading with thereferencesfoundin Columns(8A), (8B), and
(8C). Remember that Column (8A) listsexceptions, not
exemptions.
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I

Determinethe proper packaging authorization for ashipment
congisting of 1 liter of gasoline.

Thegasolineisinametal can and packaged in astrong outer
container.

GasolineisaClass 3, PG Il materid. The packaging
authorizationsin Column 8 of theHMT read asfollows;
8A, exceptions, 150

8B, non-bulk, 202

8C, bulk, 242

Check 173.150to seeif an exception applies.

Section 173.150(b)(2) statesthat for flammableliquidsin
Packing Group |1, not over 1.0L net capacity, packedina
strong outer packaging isauthorized. Thispackage meetsthe
provisionsof 173.150. Therefore, the package may be
shipped asa” Limited Quantity”.

Module 5
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When shipped asaLimited Quantity, the hazardousmaterid is
excepted from specification packaging and placardingindl
modesof transportation. Itisalsoexcepted fromlabelinginal
modes, except air. Section 171.8 defines” Limited Quantity”
asthe maximum amount of ahazardous materia for which
thereisaspecificlabeling or packaging exception.

19

If Column (8A) contained theentry “none,” then compliance
with the specific packaging sections, listed in Columns(8B) or
(8C) would berequired. Also, compliancewith aspecific
packaging sectionisrequired when the package does not meet
therequirementsof the section referenced in Column (8A).
Click onthebuttonsto learn more.

Column (8B) refersyou to thesection in Part 173 of theHMR
that containsthe non-bulk packaging authorizations. A shipper
may chooseany appropriate packaging listedinthe
authorization section shownin Column (8B).

2002 Edition Module 5
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Inthe packaging section, it isimportant to read the heading of
each paragraph aswell asthe entire packaging section. Also
read any other sections mentioned within the section. Some
paragraphs might specify packaging for other than themateria
you are shipping. Other sectionsprovideexceptionsfrom
specific packaging authorizations; that is, in additionto the
exceptionslistedin Column (8A).

Itisimportant to become acquainted with the different types of
packagesin each of the packaging sections. Non-bulk
packaging for liquidsisfoundin 173.201, 173.202, and
173.203. If ashipper wanted to package gasolinein 55-
gdlonmetal drums, 173.202 offersachoice of drumsmade
from steel, aluminum or other metals. Review 173.202 to see
specifically what it saysabout packaging requirementsfor
gasolinein 55-gallon meta drums.

22
ket Noticethat 173.202(a) specifiesthat non-bulk packaging used
for ashipment of gasolinemust meet three sets of
T requirements
Module 5 2002 Edition 9
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ket the general packaging requirementsof subpart B of Part 173,

o - Sl ST

S therequirementsfor PG | or PG Il materialsin Part 178,

el and the particular requirementsof special provisonsin Column
PEIE an, 7 of theHMT.

23

If ashipper wanted to ship 8,000 gallons of gasolineinacargo
tank, Column (8C) containsthereference 242. Thismeans
that 173.242 offersaselection of bulk packaging. Thatis, a
list of rail cars, portabletanks, cargo tanks, and intermediate
bulk containersthat may be used and the conditionsfor their
use.
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24

Bl iy I n selecting apackaging, you must also consider quantity and
T | modal limitationsthat may restrict your choices. For example,
i Pt in 173.202(c), single packagings are not authorized for the
transportation of gasoline by passenger aircraft.

Quick Review #3

Instructions. Select the correct answer from the choices provided.

Limited quantitiesof Class3 (Flammableliquid) materialsare excepted from specification packaging
and Placarding inal modesof transportation.

A. True
B. Fdse

Correct Answer: A True

Quick Review #4

Instructions: Select thetermthat correctly completesthe statement.
Terms
A. specific B. previous C. next D. needs

E. packaging

Statements:
1. If HMT Column (8A) says “None’ or the exception criteriaare not met, compliancewith the
packaging section, referenced in either Column (8B) or Column (8C) of the HMT,

isrequired.

2. Quantity and modal limitationsmay restrict selection.

Correct Answers:
1. A specific
2.E packaging

Module 5 2002 Edition 11
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Performancetesting requirementsfor al packaging designsare
containedin Part 178. Packagingstested to meet the Part
178 performancerequirementsare called “UN Standard
Packagings.” Section 171.8 defines“UN standard
packaging” asapackaging conforming to standardsinthe UN
Recommendations on the Transport of Dangerous Goods.
Click onthebuttonstolearn more.

Every UN standard packaging must be marked with the
appropriate United Nations certification mark, which contains
the D codelettersand number(s), preceded by the UN
symboal. Inaddition, the specification packaging must be
marked with aletter to indicate the packing group
performanceleve, (for example: X for PG 1, 11, and 11l;Y for
PG Il and I1l; or Z for PG 111); and anumber designating the
specific gravity for liquidsor maximumgrossmass(in
kilograms) for solidsof thetested packaging design. The
example shown hereisapackaging for solids, themark “ 4G/
Y 29" indicatesaUN specification 4G-fiberboard box tested
to Packing Group || performancerequirementswitha
maximum grossof 29 kilograms. UN standard packaging can
bebuilt and tested to avariety of performancelevelsand
capacities. Itisvery important that the UN standard you
select isauthorized for the packing group of themateria you
want to ship. The package must betested for the specific
gravity or massfor the hazardous material being shipped.

12
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27
B . All' UN non-bulk packagingsarerequired to bemarkedina
= ___.‘. e ) method similar to that shown hereinthegraphic. The
: AN 000 | markingsmustincludethefollowing: thehydrogtatic test
- | S s pressurefor single and composite packagingsintended for
i,._‘:_:;;_‘.__: . liquids, or theletter “ S’ for packagingsintended for solidsor
! inner packagings, thelast two digitsof theyear of
= manufacture; the state or country authorizing alocation of the

mark; and the name and address or registered symbol of the
manufacturer or approva agency certifying compliancewith
Part 178.

Quick Review #5

Instruction: Select the best answer from thefour choices provided.

Unless stated otherwise, packaging for hazardous materials must meet the testsin
Part 178 and must be marked with the United Nations certification mark.

A. drop

B. sacking

C. peformance
D. leskproofness

Correct Answer: C performance

Module 5 2002 Edition 13
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28
e Thisstudent activity will demonstrate how the packaging
—— T requirementsmay differ, depending on the packing group.
o e Find the proper shipping name, Corrosive solid, n.o.s. inthe
m— ] b HMT. Noticein cross-referencing Column (5) that thereare
ar _ three separate packaging referencesfor Corrosive solids,
S it n.o.s.— PG,
B B i W PG I I ,
=i | e
maincmi and PG Il — depending onthe corrosivity of thematerial.
i cns Now, find the non-bulk packaging referencesfor thismaterial
S S gy - inColumn (8B).

14 2002 Edition Module 5
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In Column (8B) opposite Corrosive solids, n.o.s. arethe
following packaging references:

PG 173.211
PG II 173.212
PG 11 173.213

L et’sassumethat we have determined the materia isaPG 11
material. Notethat 173.213(a) providesnon-bulk packaging
authorizationsfor solid hazardousmaterialsin PG 11. It lists
and authorizesthe use of packagingtested for PG, 11, or 11
performancelevels.

Wewill now do Practical Exercise#1. Please open your manual to Practical Exercise#1, page
36-37, and follow the directionsto student(s).

29

T T T

T AT T

Inaddition to the packaging authorizationsin Columns (8A),
(8B), and (8C), ahazardous material may be subject to
“Specia Provisons’ indicated by codelettersand/or numbers
inColumn 7 of theHMT.

Find “Phosphoricacid’ intheHMT. Noticethat in Column
(8B) thereisanon-bulk referenceto 173.203; and Column 7
containsthreereferences. A7, N34, and T7.

Module 5
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Theexplanationfor these Specid Provisonsisfoundin
172.102. TheTablesof Specia Provisonsarefoundin

172.102(c).

Take sometime now tolook up thesethree codesinthe

Specia Provisions Table, to seewhat each states.

16
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TheHMR prescribesgenerd packaging requirementsfor all
hazardous materids, while certain hazardous materia smust
meet additional pecific packaging requirements. Click onthe
buttonstolearn more.

Many liquid hazardous materia s expand when heated. For
thisreason, al containersof liquid hazardous materia smust
have vacant space or outage. Thisspaceisasoreferredtoas
vapor space. Inother wordsthe packaging must not beliquid
full.

In addition to the requirementsfor outage, a so called vapor
space, containersof liquid hazardous materia smust betightly
and securely closed. A combination package containing liquid
hazardous materials must be packed so that closureonthe
inner packagesremainsupright. They must be packed and
cushioned to prevent breakage or leakage. Packagingsused
for solidsthat may becomeliquid during transportation must
be capable of containing thematerial inaliquid Sate.

Module 5
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B it

Insummary, genera packaging requirementsarefoundin
173.24 andinclude packaging design criteriaand filling limits
based on the physical nature of the material to be packaged.
Additiona genera packaging requirementsarelocatedin
173.24afor non-bulk; 173.24b for bulk; and 173.27 for air
transportation.

Wewill now do Practical Exercise#2. Please open your manual to Practical Exercise#2, page 38-40

andfollow thedirectionsto student(s).

34

[ ——

P

Column 9ligsthequantity limitationsfor hazardousmaterias
that can betransported by passenger rail cars, passenger
aircraft or cargo aircraft. When Column (9A) of theHMT
indicatesamaterial is “Forbidden”, it may not be offered for
transportation aboard passenger aircraft or passenger railcars.
Theword “Forbidden” in Column (9B) indicatesit may not be
offered for transportation onacargo aircraft. Thefirst entry
onthisexamplehastheword“ Forbidden” in Column (9A),
which meansit cannot be transported by passenger aircraft or
passenger railcar. The second entry inthisexample hasthe
word“ Forbidden” inboth Column (9A) and (9B), indicating it
may not betransported by either passenger or cargo aircraft
or passenger railcars.

Hazardousmaterial packaging for air shipment must be
designed and constructed to prevent |eakage caused by
atitude and temperature changes. Additionaly, air shipments
of hazardous materialsmust meet the general packaging
requirementsfor transportation by aircraft; and the UN
standard packaging requirements.

18
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Packaging closuresmust be held securdly in place by positive
meansto prevent leskage. Combination packaging containing
certain hazardousliquidsmust contain sufficient

non-reactive absorbent materia sto absorb any leakage.
Where absorbent materia isrequired and the outer packageis
not leak-tight, aleak proof liner, plastic bag or other means of
containment must be used.

All cylinderstransported by air must have protection to
prevent operation of or damagetovalves. Equip cylinders
with securely attached val ve caps, protective headringsor
place cylindersinabox or crate. Vented closuresare used to
reduceinternd pressureand prevent theunintentional release
of theproduct. Aircraft may not transport cargo tanks, tank
carsor packageswith vented closures.

Module 5
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Quick Review #6

Instructions: Select theterm that correctly completeseach statement.

Tems

A. seepage B. exemptions C. head covers D. absorbent

E. damping F. specid provisons G cargo H. leakage

|. passengers J. valvecaps

Statements:

1. Inadditionto the packaging authorizationsin Columns(8A), (8B), and (8C), the hazardous materias
may be subject to in Column (7) of theHMT.

2. “Forbidden” in Column (9A) meansthe hazardous material (s) cannot betransported or offered for
transportation by aircraft or railcarscarrying

3. Hazardous materials packaging for air shipments must be designed and constructed to prevent
caused by altitude and temperature changes.

4. Package closuresmust be held securely in placeto prevent leakage. Some materials must be
packaged with sufficient non-reactive meaterial to absorb any leakage.

5. Cylinders must be protected from valve operation and damage when shipped by air. Equip cylinders
with or protective headringsor put cylindersin abox or crate.

Correct Answers:
1. F special provisions
2. | passengers

3. H leakage

4. D absorbent

5. J valvecaps

38

o Specific exceptionsarereferenced in Column (8A) of the
e == | HMT. Inaddition, theHMR providesgeneral exceptionsthat,
=iy =fa(e = if applicable, apply to small quantities of somehazard classes.
- TR

Click on each of the buttonsto learn about these exceptions.
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39
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Thecriteriafor determining* small quantities’ and exceptions
for small quantitiesof certain hazardous materidsarefoundin
173.4 of theHMR. Theterm“small quantity” isnot
synonymouswiththeterm* Limited Quantity”. Thedefinition
for “Limited Quantity” isfoundin 171.8 of theHMR. These
two termshave entirely different meaningsand uses; both are
excepted from specification packaging.

Somesmall quantitiesare subject only to 173.4 of theHMR.
Thenotation “ This package conformsto 49 CFR 173.4” must
be marked on the package. Gross mass must not exceed 64
Ibs.

Section 173.5 of theHMR containsexceptionsfor farmers
when they transport agricultura products, other than
hazardouswastes, between fields of their ownfarmor to or
fromtheir farm. Agricultura productsaredefined as
hazardous materia sused to support farming operations, and
includebut arenot limited to fertilizers, pesticides, soil
amendmentsandfuel. Agriculturd productsarelimitedto
materialsin Classes3, 8, 9, Divisons2.1,2.2,5.1,6.1, and
ORM-Ds.

Module 5
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42
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Farmerstransporting agricultura productsother than gases
between fields of the samefarm using local roadsare excepted
fromtheregquirementsintheHMR. Thefarmer must bean
intrastate private motor carrier. Class2 gases, suchas
liquefied petroleum gasor anhydrousammonia, arenot within
thisexception. Theagricultura productsmust befor useonthe
farmer’sownfarm. Each state must authorizethese
exceptionsby law or regulation and compliancewith al state
requirementsismandatory.

Farmerstransporting agricultural productsto or fromafarm,
within 150 milesof thefarm, are excepted fromthe
requirementsin Subpart G - Emergency Response
Information, and Subpart H - Training, and Specification
packaging requirements. They must comply with Subpart C -
Shipping Papers, Subpart D —Marking, Subpart E—L abeling,
and Subpart .- Placarding.

All requirementsand exceptionsfor Materiasof Trade
trangported by motor vehiclearefoundin 173.6 of theHMR.
Materidsof Tradeisdefined asahazardous material, other
than ahazardouswaste, that iscarried on amotor vehiclefor
at least one of thethreefollowing purposes. to protect the
health and safety of the motor vehicle operator or passengers;
or to support the operation or maintenance of amotor vehicle
or auxiliary equipment; or to directly support, by aprivate
motor carrier, aprincipa businessthat isother than
transportation by motor vehicle.

22
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Toqualify for theMaterialsof Trade exception, thematerias
must belessthan the quantity limitationsoutlinedin 173.6(a).
Except for adiluted mixture of Class9 materia, the aggregate
grossweight of al Materialsof Trade onamotor vehiclemay
not exceed 200 kg (440 | bs).

Each materia must be packaged inthe manufacturer’sorigina
packaging or apackaging of equa or greater strength. The
packaging must beleak tight for liquidsand gases, sift proof
for solids, and securely closed, secured against movement,
and protected against damage. Outer packagingsarenot
required for receptaclesthat are secured in cages, bins, boxes
or compartments. Gasolinemust bein DOT authorized or
OSHA approved metd or plastic cans. Cylindersand
pressure vesselsmust conform to the HM R except that outer
packagingsarenot required.

The operator of amotor vehicletransporting Material s of
Trade must beinformed about the presence of the hazardous
materials, including thereportable quantity, and the
requirementscontainedin 173.6.

Module 5
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S Waste material s classed in specific Hazard Classesor
" Divisionsare excepted from the HM R specification packaging
requirementsfor combination packages, a so called |ab packs,
if:
» packagedin combination packagingsin accordance
with 173.12(b);
» transported for disposal or recovery; and

» trangported by highway only.

e For lab packs, the outside packaging must beaUN1A2 or
e UN1B2metal drum,

: UN1D plywood drum, UN1G fiber drum, or UN1H2 plastic
drum tested and marked at | east for Packing Group 111

E materials. Grossweight may not exceed 205 kg (452 | bs).
| Any lab pack drum must be tested and marked as authorized
1 at least for Packing Group 11 materials. Theoutside

packaging may contain only one hazard classand the materials
must bechemically compatible.

Inside packagings of glassmust not beover 4 litersor one
gdlon capacity; insde packagingsof metal or plastic must not
beover 20literscapacity. Inside packagingsof liquidsmust
be surrounded by enough compatible absorbent material to
absorb dl of theliquid content.

24 2002 Edition Module 5
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Materidsnot authorized for lab packsinclude materia sthat
meet the definition of Divison 6.1, Packing Group 1, or
Division4.2, Packing Group .

Wewill now do Practical Exercise#3. Please open your manual to Practical Exercise#3, page
41-43 and follow thedirectionsto student(s).

Quick Review #7

Instructions. Select the correct answer from the choices provided.

True Fadse

True Fadse

True Fase

Correct Answers:
1. Fase
2. False
3. True

52

1. Lab Packsof waste materialsin Hazard Class 4.5 are excepted from
Specification packaging requirements.

2. For alab pack, use an authorized (UN standard) metal, fiber, or plastic
drum for waste materials; itsgrossweight must not exceed 205 kg., and
only two hazard classes per packageisallowed.

3. Materiaslistedin 173.12(b)(3) may not be shipped under l1ab pack
provisons.

S e P P Rigie

T o 2 S A

Damaged or |eaking packages of hazardousmateridsand
spilled or leaked hazardous materialsmay be placed inametal
or plastic removable head salvage drum. Thedrum must be
compatiblewith thematerial and be shipped for repackaging
or disposal. Click oneach buttontolearnmore.

Module 5
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Quick Review #8

The salvage drum used must be of aspecifictype, tested and
marked for Packing Group 111 or higher performance
standards; or a“ Salvage Drum” manufactured and marked
prior to October 1, 1993. The drum capacity must not exceed
450 litersor 119 gallons. Additionally, each salvagedrum, if
necessary, must contai n enough absorbent and cushioning
materia that iscompatiblewith thehazardous materias, to
prevent excessive package movement and absorb all free
liquid at thetimeof closing.

Instructions. Select the best answer from thefour choicesprovided.

Salvage drumsmust meet PG 111 (or higher) performance standards or be apre-October 1, 1993
“Salvage Drum.” Capacity must not exceed 450 litersor capacity.

A. 119kg.
B. 119quarts
C. 119galons
D. 238lbs.

Correct Answer: C 119gallons

The salvage drum must be marked with the proper shipping
name of the hazardous materia insdethe packaging, thename
and address of the consignee; and theword(s) “ Salvage’ or
“Salvage Drum.” Thedrum must be properly labeled for the
materia it contains. ThelD No. markingisnot required on
sdvagedrums.

26
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Quick Review #9

Instructions. Select the correct answer from the choices provided.

Salvage drumsmust have sufficient compatible cushioning and absorbent materia to prevent excessive
package movement and absorb liquid.

A. True
B. Fdse

Correct Answer: A True

The shipper of ahazardousmaterial inasalvage drum must
prepare shipping papersfor thematerial inaccordancewith
theHMR.

Quick Review #10

Instructions. Select the best answer from thefour choicesprovided.

Salvage drums must be marked with the proper shipping name, name and address of the consignee, and
theword or Salvage Drum.

Waste
Trash
Recycled
Sadvage

o0 w»

Correct Answer: D Salvage

Module 5 2002 Edition 27
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e o When asalvage drum isused to ship adamaged or leaking
= package, the salvage drumisnot subject to HMR overpack
requirements.

Quick Review #11

Instructions. Select the correct answer from the choicesprovided.
When shipping damaged or |eaking packages, the salvage drumisstill subject to overpack regulations.

A. True
B. Fase

Correct Answer: B False

57
i Hazardouswastesthat are required to be shippedin aclosed
= a7 head drum, may be placed in an equivalent open head drum -
provided thewastes contain solids or semi-solidsthat would
make placement of thewastesin aclosed head drum
=] ] impractical.
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58
R —— . | Hazardous materia soffered for transportation by, for, or to
[ 1p— [ theU.S. Department of Defense (DOD) must be packagedin
e || ' accordancewith the HMR or in DOD-certified packagings of
=S -. o equal or greater strength and efficiency. Thisruleincludes
sl | T 5 commercia shipmentsunder government contract. Click on
' il each buttonto learn more about the specia requirementsfor
_-— : ' DOD Packaging.
59
PR e i Lt Hazardous materia soffered by DOD under theseprovisions
= e may be reshipped by any shipper to any consignee aslong as
m the packaging hasn’t been dtered or damaged.
60

s Mt o i ]

Hazardous materials sold by DOD in packaging not marked in
accordance with the HM R may be shipped from DOD
ingtalations; but the DOD must certify inwriting that the
strength and efficiency of the packaging areequal to or greater
than the packaging required by theHMR.
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For each shipment, shippersmust obtain the certification, in
duplicate, from DOD. Shippersmust providetheoriginating
carrier with acopy and retain the other copy for at |east one
yedr.

63

Exemptionsarewaiversfrom specific requirementsof the
HMR, but which providean equal level of safety and
protectionto the public. Exemptionsare usually specificasto
the hazardous material, the hazard class, theregulations
affected, and any specia safety provisionsnecessary.
Exemptionsthat aregranted areassigned their own individual
number, for example,

DOT-E 8308. Unlessexempt by provisionsof theexemption,
the number must be marked on the package and onthe
shipping paper in association with the shipping description for
thematerial. Other sectionswhich addressthe use of
exemptionsarelocated in 172.203(a), 172.301(c),
172.302(c), and 173.22a.

-
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-
e
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Authorized packages of hazardous materia smay be offered
for trangportation when packed in an overpack. Packages
maly not contain prohibited material and must meet standard
packaging requirements. Overpacksarenot packages.
Overpacksare used to consolidate packagesthat could, under
normal conditions, be offered and transportedindividually.
Click onthebuttonstolearnmore.
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Anoverpack must be marked with the proper shipping name
and ID No. and labeled for each materid it contains. If inner
package markingsand labelsarevisible, overpack marking
and labeling may beomitted.

66

If specification packagingsarerequired for theinner packages,
theoverpack must statethat theinner packages comply with
thoserequirements. The statement may beomitted if
specification markingsontheinside packagesarevisible. If
the packagesinside the overpack arerequired to be packed
with closuresupward, the overpack must be marked with
orientation arrows (pointing in the upward direction) ontwo
oppositevertical sidesof the overpack.

Packages containing Class8 (corrosive) materias, PG, or
Division5.1 (oxidizing) materids, PG |, may not be overpacked
withany other hazardousmaterias.
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Hazardous materialsrequired to belabeled “ POISON” or
“TOXIC” may betransported inthe samevehiclewith
foodstuffs, feed, or any edible material intended for human or
animal consumption, if thehazardous materia hasbeen
marked, labeled, packaged, and overpacked in accordance
withtheHMR. Theserequirementsarefoundin 173.25(c).

When offered in accordance with 173.28, certain containers
maly be used morethan onceto transport hazardous materials.
Some non-bulk packaging used morethan once must be
retested and/or reconditioned asrequired by 173.28(b-d).
You may review thereuse provisionsfor specific typesof
packagesin 173.28.

Anemptied, but not cleaned and purged packaging containing
only residue of ahazardousmaterial may not be offered for
transportation— unlessoffered in the same manner asbefore
being emptied. Thisincludesproper closureof al openings
and vaves. The conditionsand exceptionsassociated with
thisrequirement arefoundin 173.29.
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71

Hazardous materialsin certain packagesor under certain
conditionsare prohibited from transportation. Section173.21
liststhoseprohibitions.

e gy -y
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Itistheresponsibility of the person offering ahazardous
material for transportationto assurethat the packagingsare
compatiblewiththelading. Plastic packaging must not be
permeabl eto an extent that ahazardous condition occurs
during transportation. Parts178, 179, and 180 provide
standardsfor the manufacture, testing and certification of

packagings.
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Quick Review #12

Instructions: Select theterm that correctly completeseach statement.

Tems

A.HMR B.resdue C.HMT D. cetified

E. exemption F. registered G letter H. labeled

l.gran J foodstuffs K. placarded L. vapors

Statements:

1. Hazardous materials offered by, for, or to the DOD must be packaged asrequired by theHMR or in
packaging by the DOD. DOD packages may be reshipped by any shipper to any

consigneeif unatered and undamaged.

2. A hazardous material may betransported in accordance with the procedures specifiedinaDOT
, which hasbeen issued by the USDOT headquartersinWashington, D.C.

3. Authorized packages of hazardous materials may be consolidated into overpacks. Overpacks must
be properly marked and for themateriasinside.

4. POISON-labeled or TOXIC-labeled materiass, properly overpacked, may betransportedinthe
samemotor vehiclewith and animal feed.

5. Containersmay be reused provided they comply with the—

6. Totransport emptied — but not cleaned and purged — packagings containing only
, treat them asthough they still contain the hazardous material. Theemptied
packaging must be described, marked, and |abel ed asrequired before being emptied.

Correct Answers:
1. D cetified

2. E exemption
3. H labeled

4. J foodstuffs

5. A HMR

6. B residue
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Packaging Summary

Selection of proper authorized packaging for ahazardous materia isnot adifficult task if youfollow a
set procedure. Remember, it al startswiththe HMT.

Selecting the proper packaging:

Identify what it isyou want to ship and check for compliance.

Check Col. 8 of theHMT and determineif an exceptionisprovidedin Cal. (8A).
If an exceptionisnot used, check whether some other provisionisused, suchas
small quantitiesor an exemption.

If no exception or exemptionisprovided or used, check Col. (8B) to determine
specific non-bulk packaging and Col. (8C) to determine bulk packaging
requirements.

Check for any generd or additional packaging requirements, including quantity
limitationsand modal restrictions.
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Sudent Activity

Packaging Selection and Compliance Student Activity
Sudent Activity #1

Directions to Student(s)

Theobjectiveof thisstudent activity isto provideapractical exercisein hazardous materialspackaging
requirements. You aregiven alist of eight hazardousmaterialsin column 1 of Student Activity #1. Inthe
HMT, locate the hazardous materials. In the spaces provided, enter thereferencesfor Special
Provisions, packaging exceptions(if none, write* none”) and packaging authorizationsfor non-bulk

and bulk packagings.

Self-Evaluation

Thestudent activity will evaluateyour skill andfacility inlocating generd packaging requirements
beyond thoseindicated intheHMT for materialsin different hazard classesand divisions. Whenyou
have compl eted and checked your work for accuracy, either review the student activity with the
instructor or check the answerson page 50.
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General Packaging Requirements Student Activity
Sudent Activity #1

Packaging Authorization

Hazardous Materials Special Exceptions Packaging | Packaging
Provisions (if any) Authorization | Authorization
Bulk Non-Bulk
Glycidaldehyde
UN2622
Propylene
UN1077

Picric acid, wet
NA1344

Sodium borohydride
UN1426

Copper chlorate
UN2721

Epichlorohydrin
UN2023

Butyl acid phosphate
UN1718

Potassium peroxide
UN1491
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Packaging Selection and Compliance Student Activity
Sudent Activity #2

Directions to Student(s)

Theobjective of thisstudent activity isto provideapractica exercisein hazardousmaterias
packaging selection and compliance.

Student Activity #2 listssix hazardous materia s shipmentsfor transportation by motor carrier. The
proper shipping name, hazard classand 1D No. of each material, asshowninthe HMT, isprovided
aong with the selected packaging.

Determinewhether or not the given packaging isauthorized for the described material.

Check “yes’ if the packaging isauthorized; “no” if itisnot. Citethe HMR reference(s) you used to
determineyour answer. If the packaging isnot authorized, identify apackaging that would be
authorized.

Self-Evaluation

Thestudent activity will evaluate your skill and facility in selecting authorized packagingandin
determining whether apackaging isin compliancewith the HMR. When you have completed and
checked your work for accuracy, either review the student activity with theinstructor or check the
answerson pageS51.
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Packaging Selection and Compliance Student Activity
Sudent Activity #2

1. Tenfivegalon UN1A1 sted drumsof Acetone, 3, UN 1090, PGII:
Authorized Packaging section(s)

Yes
No

If not authorized, what packageisauthorized?
(Listonly one.)

2. Sixpolyethylene (plastic) receptaclesof onegallon each containing 100% Formic acid, 8,
UN1779, PG I, insdeaUNA4G specification fiberboard box wei ghing 50 pounds:

Authorized Packaging section(s)

Yes
No

If not authorized, what packageisauthorized?
(Listonly one.)

3. Four one-liter metal cansof Compound, cleaningliquid, 3, NA 1993, PG I11, packedinsidea
strong fiberboard box:

Authorized Packaging section(s)

Yes
No

If not authorized, what packageisauthorized?
(Listonly one.)
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4.  OneUN4C1 wooden box with four 25-pound metal cansof Aldrin, solid, 6.1, NA 2761,
PG Il packedinside:

Authorized Packaging section(s)

Yes
No

If not authorized, what packageisauthorized?
(Listonly one.)

5. Twofive-galonmetal cansof Paint, 3, UN 1263, PG 111, packed in astrong fiberboard box:
Authorized Packaging section(s)

Yes
No

If not authorized, what packageisauthorized?
(Listonly one.)

6. Afifty-fivegallon sted drum, UN1A1, of Corrosive, solid, n.o.s., 8, UN 1759, PG I:
Authorized Packaging section(s)

Yes
No

If not authorized, what packageisauthorized?
(Listonly one.)
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Packaging Selection and Compliance Student Activity
Sudent Activity #3

Directions to Student(s)

Theobjective of thispackaging student activity isto provideapractica exercisein basic packaging
requirements. Thereare nine (9) questionsin Student A ctivity #3. Please sel ect the correct answer and
citetheappropriate supporting HM R section reference.

Self-Evaluation

Thestudent activity will evaluateyour skill and facility infinding and determining basic packaging
requirements. When you have compl eted and checked your work for accuracy, either review the
student activity with theinstructor or check the answerson page 52.
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Packaging Selection and Compliance Sudent Activity
Student Activity #3
Please select the correct answer and whenindicated, provide the supporting HM R section reference.

1. Theterm package means

a. anoutsidepackage

b. anoutsdepackaging and required markings
c. apackaging plusitscontents

d. apackagingplusrequiredlabels

HMR Section
2. Theterm packaging means the assembly of or
receptaclesand any other components necessary to assure compliancewith the minimum
packaging requirements.
HMR Section

3. Theofferor andthe carrier are both responsibleto assure that hazardous material s shipments
arein proper condition for transportation.

a True
b. Fdse
HMR Section

4. Damaged or leaking packagesof hazardous materialsmay be placedina(n)

a  sdvagedrum

b. paperbag

c. strongoutsidefiberboard
d. overpack

HMR Section

5.  Theterm*“small quantities’ meansthesameas* Limited Quantity (Ltd. Qty.)”

a True
b. Fdse
HMR Section
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A shipment of hazardous materialsthat isnot prepared in accordance with the HM R may not
be offered for transportation by any mode.

a True
b. Fdse
HMR Section

Shipments of hazardous materialsmadefor or to the Department of Defense (DOD) are not
subjecttotheHMR.

a True
b. Fdse
HMR Section

Waste material s meeting the definition of Class3 (Flammableliquid) areexcepted from UN
standard packaging when packaged in accordancewith
and transported for disposal or recovery by highway.

a 17323
b. 1739

c. 17312
d 17324

For shipmentsby air, genera packaging requirementsarefound in section

a 1734
b. 173.27
c. 1731
d 1733
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Module5 Test

1. A shipment of hazardous materialsthat isnot prepared in accordance with the HMR may not be
offered for transportation by any mode.

A. True
B. Fase

2. Hazardous materia s packaging may be used morethan once provided they comply with Section

A. 173.29
B. 173.28
C. 173.23
D. 173.25

3. Theshipper of ahazardous material in asalvage drum must prepare shipping papersfor themateridl.

A. True
B. Fase

4. A shipment of four one-liter metal cansof Compound, cleaning liquid, aClass3 (Flammableliquid),
being offered for transportation by aircraft, doesnot require

A. label(s)

B. marking

C. Specification packaging
D. any of theabove

5. Awaste Class3 material (Flammableliquid) isnot subject to the specification packaging
requirementsof theHMR if packaged in accordancewith .

A. 173.29
B. 173.9
C. 173.10
D. 173.12
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6. Thestandard packaging requirementsfor al hazardous materias packagesarefoundin

A. 173.156
B. 173.154
C. 173.24
D. 173.153

7. Four one-liter metal cansof Compound, cleaning liquid, aClass 3 (Flammableliquid), may be
packed inastrong outside container and offered asaLimited Quantity (Ltd. Qty.) according to

A. 173.156
B. 173.154
C. 173.150
D. 173.153

8. Hazardous materialsoffered by, for, or to the Department of Defense (DOD), including commercia
shipmentsunder government contract, are not subject totheHMR.

A. True
B. Fase

9. Accordingto section ,Acetone, Class 3 (Flammableliquid), with aflash point of
—9.4°C (15°F), may be packaged and offered for transportationinaUN1A1 steel drum.

A. 173.212
B. 173.202
C. 173.205
D. 173.211

10. Packagesof hazardous material sfound to be damaged or |eaking may be placed inametal or
plastic removabl e head salvage drum, provided :

A. thedrumiscompatiblewiththecargo

B. thedrumisbeing reshipped for repackaging or disposal

C. thedrumisaUN1A2, UN1B2, UNINZ2, or UN1H2 drum
D. dl of theabove
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11. Itistheduty of each person who offershazardous materia sfor transportation to instruct each
employeethat hasany responsibility for preparing hazardous materialsfor shipmentintheHMR.

A. True
B. Fase

12. If acarrier repackagesahazardous materia for any reason, the packaging must be

A. approved by the shipper

B. repackaged in accordancewiththeHMR

C. inspected by DOT prior to the offering of the packaging
D. Noneof theabove

13. Section 173.4 of theHMR providesexceptionsfor certain hazardous materialsin small quantities.

A. True
B. Fase

14. Thegenera packaging requirementsrelating to outage for non-bulk packages of hazardous
materiasarefoundin Section .

A. 173.24(b)
B. 173.24(qg)
C. 173.24(h)
D. 173.24b

15. For waste hazardous materials packaged in a“lab pack”, theinside packaging must be either

A. glassnot exceeding 4L (onegal.) rated capacity

B. metal not exceeding40L (10 gal.) rated capacity
C. plastic not exceeding 20 L (fivegd.) rated capacity
D. aandc
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16. Overpacksare used for the purpose of consolidating packages of hazardous materias.

A. True
B. Fase

17. When properly over packed, poi son-labeled material may betransported inthe same motor vehicle
with foodstuffs.

A. True
B. Fase

18. Column 8A of theHMT liststhe sectioninthe HM R which provides packaging exceptionsfor that
particular proper shipping name.

A. True
B. Fase

19. What isthe non-bulk packaging referencefor NitricAcid, lessthan 70%?

A. Nonbulk 173.227
B. Nonbulk 173.242
C. Nonbulk 173.158
D. Nonbulk 173.243

20. Shipmentsof hazardousmateriasby aircraft must meet certain genera packaging requirementsin
173.27 in addition to specific modal requirements.

A. True
B. Fase

Module 5 2002 Edition 47



Module 5 — Instructor Manual

Module 5 Test Answers

Question Answer/Explanation 49 CFR Reference
1 A. True. 173.1(b)
2. B.173.28.A, C, and D arenot correct. None of theserefersto reuse of
hazardous materials packagings. 173.28
3. A.True. 173.3(c)(5)
4. C. Specification packaging. A, B, and D are not correct. The shipment isnot
excepted from marking and labeling. 173.150(b)
5. D.173.12. A, B, and C arenot correct. None of these references hazardous
waste. 173.12
6. C.173.24.A, B, and D areincorrect. 173.156 references exceptionsfor ORM
materials. 173.154 references exceptionsfor Class8 materials. 173.153
referencesexceptionsfor Divison 6.1 materials. 173.24
7. C.173.150.A, B, and D areincorrect. 173.156 references exceptionsfor ORM
materials. 173.154 references exceptionsfor Class8 (corrosive) materials.
173.153 references exceptionsfor Division 6.1 (poisonous) materials.
173.150
8. B. False 173.7
9. B.173.202. A, C, and D areincorrect. None of these providesfor packaging for
Class3 (Flammableliquids). 173.202
10. D. al of the above. 173.3(c)
1. A. True. 173.1(b)
12. B. repackaged in accordancewiththe HMR. Thecarrier isnow performing a
shipper function and must properly packagethe shipment of hazardous materials.
Approval by DOT or the shipper isnot required.
173.1(c)
13. A. True. 173.4(a)
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14. C. 173.24(h). A, B, and D arenot correct. None of these refersto outage requirements
for non-bulk packages.

15. D.aandc. B isn't correct becausethe metal packaging exceedsthefive-gallonrated
capecity limitation. 173.12(b)

16. A. True. 171.8

17. A.True 173.25(c)

18. A. True. 172.101

19. C. Nonbulk 173.158. 172.101

20. A. True. 173.27
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Packaging Selection and Compliance

Sudent Activity Answers

Sudent Activity #1
Packaging Packaging
Special Exceptions  [Authorization Authorization
Hazardous Materia's PI’OViSiOI’lS (If any) NOI‘]-Bulk BUlk
Glycidaldehyde
U|3|/2622 ’ T8 173.150 173.202 173.243
Propylene 173.306 173.304 173.314/
UN1077 19 173.315
Picric acid, wet
NA1344 A19,A20, None 173.211 None
N41
Sodium borohydride
UN1426 B100, N40 None 173.211 173.242
Copper chlorate
UN2721 Al 173.152 173.212 173.242
Epichlorohydrin
UN2023 T14 None 173.202 173.243
Butyl acid phosphate T7
UN1718 173.154 173.203 173.241
Potassium peroxide A20, N34 None 173.211 None
UN1491
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Packaging Selection and Compliance
Sudent ActivityAnswers

Sudent Activity #2
Question Answer/Explanation 49 CFR Reference
1. Authorized—yes, Packaging section 173.202(c)
2. Authorized—yes, Packaging section 173.202(b)
3. Authorized —yes, Packaging section 173.150(b)
4, Authorized—yes, Packaging section 173.212(b)
5. Authorized—no; Packaging section(s) 173.173/173.203

Could beused if outer packaging is UN4G box.

6. Authorized —yes; Packaging section 173.211(c)
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Question

Packaging Selection and Compliance

Sudent Activity Answers
Sudent Activity #3

Answer/Explanation

49 CFR Reference

C.
Theterm meansapackaging plusits contents.

Oneor more.
True

a
L eaking or damaged packages of hazardous materialsmust be
placedinametal or plastic drumidentified asasavagedrum.

b.

Small quantitiesand Limited Quantities(Ltd. Qty.) have
separate meanings and uses. Both are exceptions. Small
quantitiesare subject only to 173.4 and no other part of the
regulationsunlessso stated. Limited quantities (L td. Qty.),
when applicableto aparticular materid, with theexception
of Division 6.1 materias, arethe amount of material for
whichthereare specificlabeling and packaging exceptions.

a
173.1 referencesthe purpose and scope of packaging.

b.

Hazardous materia soffered for transportation by, for or to
theU.S. Department of Defense, including commercia
shipments, are subject tothe HMR.

C.

173.12 provides packaging exceptionsfor waste material.
A, b, and d arenot correct. 173.23 references previously
authorized packaging. 173.9 referencesthefumigation

of cars, truck bodiesor trailersonrail cars. 173.24
references standard requirementsfor al packages.

b.
173.3 references packaging and exceptions.
173.4referencessmdl quantities.

171.8

171.8
171.2

173.3(c)

171.8;173.4

173.1(b)

173.7

173.12
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