Transportation of

Dangerous Goods

by Peter C. Iwen, ML.S.

Dangerous goods, also referred to as
hazardous materials, are defined as
materials moving in commerce that may
pose unreasonable risks to health and
safety. Each year the transportation of
dangerous goods increases in complexity
due in part to the introduction of several
new chemicals into commerce, public
interest and pressure for more stringent
controls, and governmental legislation
which has promoted an increase in
regulatory enforcement by both Federal
and

State agencies. The main regulatory an
enforcement agency involved with the
transportation of these materials is the
Department of Transportation (DOT),
who has the responsibility to identify and
to promulgate regulations for the safe

transportation of hazardous materials.
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and to promulgate regulations for the

safe transportation of hazardous materials.

Additionally, other government

agencies such as the Environmental
Protection Agency (EPA) and the Federal
Aviation Administration (FAA),

have also developed controls for the
proper management and transportation

of hazardous materials. The DOT regulations

are compiled piled in a document
called "Hazardous Materials
Regulations of the DOT" also referred

to as "49 CFR". These regulations include

recommendations concerning
enforcement, materials classification,
the Hazardous Materials (HAZMAT)

Table, as well as instructions for handling,

labeling, packaging, documentation,
and shipping of dangerous goods.
Along with the DOT regulations, the
airlines have also developed additional
restrictions specific for air transportation.
The International Air Transport
Association (IATA) compiled the
"IATA Dangerous Goods

Regulations, 40th Edition " based on
Additionally, other government
agencies such as the Environmental
Protection Agency (EPA) and the
Federal Aviation Administration

(FAA), have also developed controls for

the proper management and
transportation of hazardous materials.
The DOT regulations are compiled in a
document called "Hazardous Materials
Regulations of the DOT" also referred
to as "49 CFR". These regulations
include recommendations concerning
enforcement, materials classification,
the Hazardous Materials (HAZMAT)
Table, as well as instructions for
handling, labeling, packaging,
documentation, and shipping of
dangerous goods. Along with the DOT
regulations, the airlines have also
developed additional restrictions
specific for air transportation. The
International Air Transport Association
(IATA) compiled the "TATA Dangerous
Goods Regulations, 40th Edition "
based on the International Civil
Aviation Organization (ICAO)
Technical Instructions to provide a
harmonized system for operators to
accept and transport dangerous goods
through the air safely and efficiently.
These regulations include a detailed list
of individual articles and substances
specifying the United Nations
classification of each article or
substance and their acceptability for air
transport, as well as the conditions for
their transport. The IATA regulations in
general, include the requirements of the
DOT. As defined by the IATA
Regulations, hazardous materials are
those goods which meet the criteria of
one or more of the nine UN hazard
classes, with some hazard classes
further subdivided into hazard divisions
due to the wide scope of the class. The
nine hazard classes and their divisions
are listed in Table 1. These regulations
are complex and depend on which
class/division in used for classification.
Since a majority of samples handled by
the Clinical Laboratory are classified as
"Division 6.2 - Infectious Substances",
this article focuses on the transportation
of these substances. According to
Division 6.2, infectious substances are
material known to contain, or
reasonably expected to contain
pathogens. Pathogens are defined as
microorganisms or genetically modified
microorganisms that are reasonably
expected (italics added) to cause



infectious disease in humans or animals.
Included as infectious substances are
microorganisms, biological products,
diagnostic specimens, and clinical and
medical waste. Diagnostic specimens

are defined as any human or animal

material being transported for

diagnostic or investigational purposes.
When submitting potentially infectious
substances for transportation, it first

must be categorized into one of four

risk groups based on criteria developed

and published in the "World Health
Organization Laboratory Biosafety
Manual". A risk group is characterized

by the pathogenicity of the organism,

the mode and relative ease of

transmission, the degree of risk to both

an individual and a community, and the
reversibility of the disease through the
availability of known and effective
preventative agents and treatment. The
criteria for each risk group according to

the level of risk are shown in Table 2.

For example, diagnostic specimens

believed to not contain pathogens in

Risk Group 2, 3, or 4 are classified in

Risk Group 1 and are considered "not
restricted medical materials". These
specimens are exempt from the

marking, labeling, and documentation
requirements of the IATA Regulations.
Diagnostic specimens known or

reasonably expected to contain

pathogens in Risk Group 2, 3, or 4 are
handled as "Infectious substance,

affecting humans (liquid or solid)" and
therefore require special handling.
Requirements for air shipment of these
dangerous goods can be found in the IATA
Regulations "Table of Dangerous Goods",
which includes the proper packaging,
labeling and marking, and paperwork
required for transport. Along with the Air
Waybill of the carrier, a Shipper's
Declaration must also be included with the
shipment or these materials. It is vitally
important that the regulations be followed
closely. Additionally, it is also important
that an individual trained and certified in the
transport of dangerous goods be involved in
the application of the regulations. IATA
Regulations require that people submitting
dangerous goods for transportation undergo
specific training (recurrent

training must occur every 24 months) to
ensure that knowledge of the regulations in
the transport of dangerous goods is current.
See Table 3 for a general outline of the steps
to follow when shipping infectious
substances and diagnostic specimens. The
handling of dry ice (solid carbon

dioxide), whether used to transport a
dangerous good or not also requires special
handling. Dry ice when used for transport
by air, must be in packaging designed and
constructed to permit the release of COz2 gas
and to prevent buildup of pressure that
could rupture the package. Packaging
containing dry ice must include a
"Miscellaneous Class" label (Class 9)
showing the weight of the dry ice on the
outside of the container. A Shippers
Declaration is required only when the dry
ice is used as a refrigerant of a dangerous
good that requires such a document. When a
Shipper's Declaration is not required, the
"Nature and Quantity of Goods " box on the
Air Waybill must show in "Special
Handling" the proper shipping name (dry
ice), the class number (Class 9), the UN
number (UN 1845), and the quantity of dry
ice in kilograms. Individuals at the NPHL
have been trained and certified in the proper
handling and shipment of dangerous goods.
Laboratories considering submitting of
diagnostic specimens/isolates to the Center's
for Disease Control and Prevention, should
first contact personnel at the NPHL.
Generally, these items should first be sent to
the NPHL so proper documentation can be
prepared prior to shipment to the CDC.
Questions concerning the shipment of
dangerous goods can be directed to Kathy
Talmon or Tony Sambol at (402) 559-7737
or Peter Iwen at (402) 559-7774.



Table 1. Hazard classes

Clasa 1 - Esplusives
Driwviion 1.1- Articles and substances having a mass explosion harard.

Sy
Division 1.2 Arbicles and substanves having 2 projection hasard but nat a whass \I}
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THuiiat 1.3- Attictar and subatances having a [ite hazard, 8 minor hlayg hazand
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Class k - (Fases
Divisjon 3.1 - Flammable gae.
Divizaon 3.2 - Mon flarmmable, non-oxic gas.
Division 1.3 - Torit pois. _ Tab!e 2. )
Infectious substance assignment of risk groups.

{1aws 5 - Flammsble Tignids

Risk {iroarp 1 - M ot very low individual vr community risk
Tneludea micreorganiams that are unlikely b cauvse human oranimal dikeese or subslances
contaitcag only mch microorgand
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which there are effective treatment and preventztive maastres available and the sk aff
spread of infection is limiced,

Class § - Oxldidng Substances and Orgunic Peradide
LHvizion 5.1 - Oxidizer
Division 5.2 - Organic peroxiies
Tsk Group 3 - High individue] and baw comammonity risk
A spesimen codaining a pathogen that wually canaes sarious human or snimal disease,
docs nen ordinarily spraad fram one infected individual to anothor, snd i which etfecive
1t and preventat: ace available,

Class 6 - Toxle and Infactivus Snhatsnees
Eriwision 6.1 » Toxic substamces
Drbyision 6.8 - [nfeckious sahstunces,

Class 7 - Radioactive Maierial Risk Grony 4 - High individusl snd comummbty vk

A specimen cetitaining 1 pabogen that Usidly canses sed ous homan or animal disease and
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Claza ¥ - Carrosives

Class 9 - Misvellaneous Danigersus Coods

i . _ (IATA Dangerous Goods Regulitions, #th Fdition; Sectien 3.6.2, pages 79-20)
(LATA Dangerons Gools Repulations, 40th Edition; Section 3 - Classilicalion, page 53)

Table 3. Steps to follow for the shipment of infectipus substances
and diagnostic specimens.

1. Catzpatize the apecimen o one of fonr fsk proups. 11 calepormed into Risk Group 2,3,
or 4, progress to Sep 2.

3 Follow the pecking requiremends which inclndes:
. proper inmer package
b. proper outer paskage
[Hefar to Packing Instruclions GO2, pape 37% of LATA Requlations. )

3 Usz proper lzbeling and marking of the package, which includes on the pulside of (he
womtamsc the:
. nanie, Addrazs, imd telephena nnmber of shipper,
b nanie, address, and elephonc noubar of seaipie,
- lams &-Tnfactious Subsiznee (Division § 21 hazard label (also a “Class -
Wiscellansons Dangerous Goods™ Iabe] iF comtuining dryice),
. statement “Infactions suhstan e, aitectione horang™ along with the proper name al’
the microorganizm (spocica) ot the trpe of infection notad, and
_ Dheated Nations Ulassification Kumber (UK 2814)

o
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4, Includethe following paper work:
a. Aie Wayhill of tha carmior and
b. Shipper’s Devlaraiiun For Dangsrons Goods
{H iz imperative lhal (hewe forms be properly filled out by an individual whao has
heen certifiad in the transperlation of dangarons goods. Rafer o the JATA Repulations )




