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side and observed for any evidence of
leakage.

(5) Other methods, at least equally
effective, may be used, if approved by
the Associate Administrator.

(c) Criteria for passing the test. A pack-
aging passes the vibration test if there
is no rupture or leakage from any of
the packages. No test sample should
show any deterioration which could ad-
versely affect transportation safety or
any distortion liable to reduce pack-
aging strength.

[Amdt. 178-97, 55 FR 52723, Dec. 21, 1990, as
amended at 56 FR 66286, Dec. 20, 1991; 66 FR
45386, Aug. 28, 2001]

§178.609 Test requirements for pack-
agings for infectious substances
(etiologic agents).

(a) Samples of each packaging must
be prepared for testing as described in
paragraph (b) of this section and then
subjected to the tests in paragraphs (d)
through (i) of this section.

(b) Samples of each packaging must
be prepared as for transport except
that a liquid or solid infectious sub-
stance should be replaced by water or,

§178.609

where conditioning at —18 °C (0 °F) is
specified, by water/antifreeze. Each pri-
mary receptacle must be filled to 98
percent capacity. Packagings for live
animals should be tested with the live
animal being replaced by an appro-
priate dummy of similar mass.

(c) Packagings prepared as for trans-
port must be subjected to the tests in
table I of this paragraph, which, for
test purposes, categorizes packagings
according to their material character-
istics. For outer packagings, the head-
ings in table I relate to fiberboard or
similar materials whose performance
may be rapidly affected by moisture;
plastics, other than expanded plastics
or film, which may embrittle at low
temperature; and other materials such
as metal whose performance is not sig-
nificantly affected by moisture or tem-
perature. Inner packagings may be of
plastics, other than expanded plastics
or film. Where a primary receptacle
and a secondary packaging of an inner
packaging are made of different mate-
rials, the material of the primary re-
ceptacle determines the appropriate
test.

TABLE |—TESTS REQUIRED

Material of Tests required
Outer packaging Inner packaging Refer to para. (d) Refer to
Fiberboard Plastics Other Plastics Other ol @] o ) para. (h)
X X X X When dry ice | X
is used
X X X
X X X X
X X X
X X X X
X X X

(d) Samples must be subjected to
free-fall drops onto a rigid, nonresil-
ient, flat, horizontal surface from a
height of 9 m (30 feet).

The drops must be performed as fol-
lows:

(1) Where the samples are in the
shape of a box, five must be dropped in
sequence:

(i) Flat on the bottom;

(ii) Flat on the top;

(iii) Flat on the long side;

(iv) Flat on the short side; and

(v) On a corner.

(2) Where the samples are in the
shape of a drum, three must be dropped
in sequence:

(i) Diagonally on the top chime, with
the center of gravity directly above the
point of impact;

(ii) Diagonally on the base chime;
and

(iii) Flat on the side.

(3) While the sample should be re-
leased in the required orientation, it is
accepted that for aerodynamic reasons
the impact may not take place in that
orientation.
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(4) Following the appropriate drop se-
quence, there must be no leakage from
the primary receptacle(s) which should
remain protected by absorbent mate-
rial in the secondary packaging.

(e) The sample must be fully im-
mersed in water for a period of at least
5 minutes and then allowed to drain for
not more than 30 minutes at 23 °C (73
°F) and 50 + 2 percent relative humid-
ity. It should then be subjected to the
test described in paragraph (d) of this
section.

(f) The sample must be conditioned in
an atmosphere of —18 °C (0 °F) or less
for a period of at least 24 hours and
within 15 minutes of removal from that
atmosphere be subjected to the test de-
scribed in paragraph (d) of this section.
Where the sample contains dry ice, the
conditioning period may be reduced to
4 hours.

(g) Where packaging is intended to
contain dry ice, a test additional to
that specified in paragraph (d) or (e) or
(f) of this section must be carried out.
One sample must be stored so that all
the dry ice dissipates and then be sub-
jected to the test described in para-
graph (d) of this section.

(h) Packagings with a gross mass of 7
kg (15 pounds) or less should be sub-
jected to the tests described in para-
graph (h)(1) of this section and pack-
agings with a gross mass exceeding 7
kg (156 pounds) to the tests in paragraph
(h)(2) of this section.

(1) Samples must be placed on a level
hard surface. A cylindrical steel rod
with a mass of at least 7 kg (15 pounds),
a diameter not exceeding 38 mm (1.5
inches) and the impact end edges a ra-
dius not exceeding 6 mm (0.2 inches),
must be dropped in a vertical free fall
from a height of 1 m (3 feet), measured
from the impact end of the impact sur-
face of the sample. One sample must be
placed on its base. A second sample
must be placed in an orientation per-
pendicular to that used for the first. In
each instance the steel rod must be
aimed to impact the primary recep-
tacle. Following each impact, penetra-
tion of the secondary packaging is ac-

ceptable, provided that there is no
leakage from the primary recep-
tacle(s).

(2) Samples must be dropped on to
the end of a cylindrical steel rod. The

49 CFR Ch. | (10-1-02 Edition)

rod must be set vertically in a level
hard surface. It must have a diameter
of 38 mm (1.5 inches) and the edges of
the upper end a radius not exceeding 6
mm (0.2 inches). The rod must protrude
from the surface a distance at least
equal to that between the primary re-
ceptacle(s) and the outer surface of the
outer packaging with a minimum of 200
mm (7.9 inches). One sample must be
dropped in a vertical free fall from a
height of 1 m (3 feet), measured from
the top of the steel rod. A second sam-
ple must be dropped from the same
height in an orientation perpendicular
to that used for the first. In each in-
stance the packaging should be so ori-
entated that the steel rod must be
aimed to impact the primary recep-
tacle(s). Following each impact, pene-
tration of the secondary packaging is
acceptable, provided that there is not
leakage from the primary recep-
tacle(s).

(i) Packagings subject to this section
are not subject to §178.503 or any other
requirements of this subpart, except
§178.608.

[Amdt. 178-97, 55 FR 52723, Dec. 21, 1990, as
amended by Amdt. 178-111, 60 FR 48787, Sept.
20, 1995]

EFFECTIVE DATE NOTE: At 67 FR 53143, Aug.
14, 2002, §178.609 was amended by revising the
section heading, the text of paragraph (c)
preceding the table, the introductory text of
paragraph (d)(1), paragraphs (D)),
(DD)(iD), (DM)(v), (e), (h)(D), (h)(2), and (1),
effective Oct. 1, 2002. At 67 FR 54967, Aug. 27,
2002, the effective date was corrected to Feb.
14, 2003. For the convenience of the user, the
revised text is set forth as follows:

§178.609 Test requirements for packagings
for infectious substances.

* * * * *

(c) Packagings prepared as for transport
must be subjected to the tests in Table I of
this paragraph (c), which, for test purposes,
categorizes packagings according to their
material characteristics. For outer pack-
agings, the headings in Table I relate to fi-
berboard or similar materials whose per-
formance may be rapidly affected by mois-
ture; plastics that may embrittle at low tem-
perature; and other materials, such as metal,
for which performance is not significantly
affected by moisture or temperature. Where
a primary receptacle and a secondary pack-
aging of an inner packaging are made of dif-
ferent materials, the material of the primary
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receptacle determines the appropriate test.
In instances where a primary receptacle is
made of more than one material, the mate-
rial most likely to be damaged determines
the appropriate test.

* * * * *

(d) * % %

(1) Where the samples are in the shape of a
box, five must be dropped in sequence:

(i) Flat on the base;

* * * * *

(iii) Flat on the longest side;
(iv) Flat on the shortest side; and

* * * * *

(e) The samples must be subjected to a
water spray to simulate exposure to rainfall
of approximately 50 mm (2 inches) per hour
for at least one hour. They must then be sub-
jected to the test described in paragraph (d)
of this section.

* * * * *

(h) * * *

(1) Samples must be placed on a level, hard
surface. A cylindrical steel rod with a mass
of at least 7 kg (15 pounds), a diameter not
exceeding 38 mm (1.5 inches), and, at the im-
pact end edges, a radius not exceeding 6 mm
(0.2 inches), must be dropped in a vertical
free fall from a height of 1 m (3 feet), meas-
ured from the impact end of the sample’s im-
pact surface. One sample must be placed on
its base. A second sample must be placed in
an orientation perpendicular to that used for
the first. In each instance, the steel rod must
be aimed to impact the primary recep-
tacle(s). For a successful test, there must be
no leakage from the primary receptacle(s)
following each impact.

(2) Samples must be dropped onto the end
of a cylindrical steel rod. The rod must be
set vertically in a level, hard surface. It
must have a diameter of 38 mm (1.5 inches)
and a radius not exceeding 6 mm (0.2 inches)
at the edges of the upper end. The rod must
protrude from the surface a distance at least
equal to that between the primary recep-
tacle(s) and the outer surface of the outer
packaging with a minimum of 200 mm (7.9
inches). One sample must be dropped in a
vertical free fall from a height of 1 m (3 feet),
measured from the top of the steel rod. A
second sample must be dropped from the
same height in an orientation perpendicular
to that used for the first. In each instance,
the packaging must be oriented so the steel
rod will impact the primary receptacle(s).
For a successful test, there must be no leak-
age from the primary receptacle(s) following
each impact.

§178.609

(i) Variations. The following variations in
the primary receptacles placed within the
secondary packaging are allowed without ad-
ditional testing of the completed package.
An equivalent level of performance must be
maintained.

(1) Variation 1. Primary receptacles of
equivalent or smaller size as compared to the
tested primary receptacles may be used pro-
vided they meet all of the following condi-
tions:

(i) The primary receptacles are of similar
design to the tested primary receptacle (e.g.,
shape: round, rectangular, etc.).

(ii) The material of construction of the pri-
mary receptacle (glass, plastics, metal, etc.)
offers resistance to impact and a stacking
force equal to or greater than that of the
originally tested primary receptacle.

(iii) The primary receptacles have the
same or smaller openings and the closure is
of similar design (e.g., screw cap, friction lid,
ete.).

(iv) Sufficient additional cushioning mate-
rial is used to fill void spaces and to prevent
significant movement of the primary recep-
tacles.

(v) Primary receptacles are oriented with-
in the intermediate packaging in the same
manner as in the tested package.

(2) Variation 2. A lesser number of the test-
ed primary receptacles, or of the alternative
types of primary receptacles identified in
paragraph (i)(1) of this section, may be used
provided sufficient cushioning is added to fill
the void space(s) and to prevent significant
movement of the primary receptacles.

(3) Variation 3. Primary receptacles of any
type may be placed within a secondary pack-
aging and shipped without testing in the
outer packaging provided all of the following
conditions are met:

(i) The secondary and outer packaging
combination must be successfully tested in
accordance with paragraphs (a) through (h)
of this section with fragile (e.g., glass) inner
receptacles.

(ii) The total combined gross weight of
inner receptacles may not exceed one-half
the gross weight of inner receptacles used for
the drop test in paragraph (d) of this section.

(iii) The thickness of cushioning material
between inner receptacles and between inner
receptacles and the outside of the secondary
packaging may not be reduced below the cor-
responding thicknesses in the originally
tested packaging. If a single inner receptacle
was used in the original test, the thickness
of cushioning between the inner receptacles
must be no less than the thickness of cush-
ioning between the outside of the secondary
packaging and the inner receptacle in the
original test. When either fewer or smaller
inner receptacles are used (as compared to
the inner receptacles used in the drop test),
sufficient additional cushioning material
must be used to fill the void.
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(iv) The outer packaging must pass the
stacking test in §178.606 while empty. The
total weight of identical packages must be
based on the combined mass of inner recep-
tacles used in the drop test in paragraph (d)
of this section.

(v) For inner receptacles containing lig-
uids, an adequate quantity of absorbent ma-
terial must be present to absorb the entire
liquid contents of the inner receptacles.

(vi) If the outer packaging is intended to
contain inner receptacles for liquids and is
not leakproof, or is intended to contain inner
receptacles for solids and is not sift proof, a
means of containing any liquid or solid con-
tents in the event of leakage must be pro-
vided. This can be a leakproof liner, plastic
bag, or other equally effective means of con-
tainment.

(vii) In addition, the marking required in
§178.503(f) of this subchapter must be fol-
lowed by the letter <“U”.

Subpart N—IBC Performance-
Oriented Standards

SOURCE: Amdt. 178-103, 59 FR 38068, July 26,
1994, unless otherwise noted; 66 FR 45386,
Aug. 28, 2001.

§178.700 Purpose,
tions.

scope and defini-

(a) This subpart prescribes require-
ments applying to IBCs intended for
the transportation of hazardous mate-
rials. Standards for these packagings
are based on the UN Recommendations.

(b) Terms used in this subpart are de-
fined in §171.8 of this subchapter and in
paragraph (c) of this section.

(c) The following definitions pertain
to the IBC standards in this subpart.

(1) Body means the receptacle proper
(including openings and their closures,
but not including service equipment),
that has a volumetric capacity of not
more than three cubic meters (3,000 L,
793 gallons, or 106 cubic feet) and not
less than 0.45 cubic meters (450 L., 119
gallons, or 15.9 cubic feet) or a max-
imum net mass of not less than 400 kg
(882) pounds.

(2) Service equipment means filling and
discharge, pressure relief, safety, heat-
ing and heat-insulating devices and
measuring instruments.

(3) Structural equipment means the re-
inforcing, fastening, handling, protec-
tive or stabilizing members of the body
or stacking load bearing structural
members (such as metal cages).

49 CFR Ch. | (10-1-02 Edition)

(4) Mazximum permissible gross mass
means the mass of the body, its service
equipment, structural equipment and
the maximum net mass (see §171.8 of
this subchapter).

[Amdt. 178-103, 59 FR 38068, July 26, 1994, as
amended by Amdt. 178-108, 60 FR 40038, Aug.
4, 1995; 66 FR 45386, 45387, Aug. 28, 2001]

§178.702 IBC codes.

(a) Intermediate bulk container code
designations consist of: two numerals
specified in paragraph (a)(1) of this sec-
tion; followed by the capital letter(s)
specified in paragraph (a)(2) of this sec-
tion; followed, when specified in an in-
dividual section, by a numeral indi-
cating the category of intermediate
bulk container.

(1) IBC code number designations are
as follows:

For solids, discharged
Under pres-
Type sure of For liquids
by gravity more than
10 kPa
(1.45 psig)
Rigid 11 21 31
Flexible ... 13

(2) Intermediate bulk container code
letter designations are as follows:

“A’” means steel (all types and surface treat-
ments).

“B” means aluminum.

“C” means natural wood.

“D’” means plywood.

“F’ means reconstituted wood.

G’ means fiberboard.

‘““H”” means plastic.

“L’ means textile.

“M”’ means paper, multiwall.

“N” means metal (other than steel or alu-
minum).

(b) For composite IBCs, two capital
letters are used in sequence following
the numeral indicating IBC design
type. The first letter indicates the ma-
terial of the IBC inner receptacle. The
second letter indicates the material of
the outer IBC. For example, 31HA1 is a
composite IBC with a plastic inner re-
ceptacle and a steel outer packaging.

[Amdt. 178-103, 59 FR 38068, July 26, 1994, as
amended at 66 FR 45386, Aug. 28, 2001]

§178.703 Marking of IBCs.
(a) The manufacturer shall:
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