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packagings and test protocols
that may be used to demonstrate
that such packagings conform to
applicable performance stan-
dards.

If adopted, these amendments
will add clarity to the processes
required in determining whether
a packaging design is capable of
meeting the forces encountered
in air transportation. We are con-
fident that these enhancements
to current regulatory require-
ments will result in a higher level
of safety in air transportation by
reducing the likelihood of combi-
nation package failures in air
transportation. The following is a
summary of the proposals in this
NPRM.

A. Incorporation of Revised
ICAO Technical Instructions
Packaging Provisions

Currently under the HMR, stop-
pers, corks, or other such
friction-type closures must be
held securely, tightly, and effec-
tively in place by positive means.
See § 173.27(d). However, a
screw-type closure on any pack-
aging must only be secured to
prevent the closure from loosen-
ing due to “vibration or substan-
tial change in temperature.” We
[PHMSA] have stated in letters of
clarification that a secured
closure should incorporate a
secondary means of maintaining
a seal, such as a shrinkwrap
band or heat sealed liner. (We
have included three of those
letters (02— 0302 dtd. January
23, 2003; 04-0011 dtd. May 12,

2004; 07-0174 dtd. March 17,
2008) in the docket for informa-
tion and guidance.) Additionally,
laboratory studies conducted on
behalf of PHMSA and FAA con-
cluded that a simple application
of tape on a screw-type closure
prevented “back-off” under even
extreme conditions. We also
note for the purposes of this
notice that:

* Liners typically must be manu-
ally inserted into a packaging
before filling. Because most
packaging systems can be auto-
mated or are already automated
with some form of secondary
closure being applied, costs and
regulatory burden to shippers
should be minimal.

* Most Packing Group | liquids
already require a leakproof liner
in the HMR and ICAO Technical
Instructions.

* A liner or secondary means of
positive closure should not affect
an existing UN standard packag-
ing design as in most cases it will
not be considered a new design.

* Requiring a secondary positive
means of closure combined with
required verification of pressure
differential capability adds a
layered systems-approach to air
transportation safety. Packaging
failures in air transportation often
are the result of closures that
have loosened in transportation.
Such leaks are potentially dan-
gerous in all modes of transpor-
tation, but have the potential for
catastrophic results in air trans-

portation. Therefore, we are
proposing to revise § 173.27(d)
to clearly state that all friction
and screw type closures must be
secured by a secondary means
of positive closure.

We believe that adoption of this
requirement provides a neces-
sary added level of protection to
prevent packages from leaking in
air transportation. For liquids
assigned to Packing Groups Il or
I, a leakproof liner may be used
to satisfy the secondary closure
requirement where it cannot be
applied or it is impracticable to
apply. For liquids of Packing
Group |, we are proposing to
revise § 173.27(e) to require
secondary means of closure,
absorbent material, and a rigid,
leakproof liner or intermediate
packaging. Also, for clarity we
are proposing to remove the
reference to Division 5.2 materi-
als from the § 173.27(e) intro-
ductory text.

B. Enhanced Pressure Differ-
ential Capability Standard

Currently, the HMR require all
packagings containing liquid
hazardous materials intended for
transportation by aircraft to be
capable of withstanding, without
leakage, an internal gauge pres-
sure of at least 75 kPa for liquids
in Packing Group Il of Class 3 or
Division 6.1 or 95 kPa for all
other liquids, or a pressure
related to the vapor pressure of
the liquid to be conveyed, which-
ever is greater. See § 173.27(c).
This requirement also applies to
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liquids excepted from specifica-
tion packaging, such as limited
quantities and consumer com-
modities.

Liquids contained in inner recep-
tacles that do not meet the mini-
mum pressure requirements in §
173.27(c) may be placed into
receptacles that do meet the
pressure requirements to ensure
that the completed packaging-
inner receptacles plus outer
packaging—will withstand pres-
sures typically encountered in air
transportation. Single and com-
posite packagings, or any pack-
aging subject to hydrostatic pres-
sure testing under § 178.605,
must have a marked test pres-
sure of not less than 250 kPa for
liquids in Packing Group |, 80
kPa for liquids in Packing Group
Il of Class 3 or Division 6.1, and
100 kPa for other liquids.

As discussed in detail earlier in
this preamble and in the
ANPRM, testing conducted on
behalf of FAA and PHMSA
indicates that many combination

packagings fail when subjected
to conditions intended to simu-
late the pressures encountered
in the air transportation environ-
ment.

One possible conclusion is that
these packagings might not be
capable of meeting the pressure
differential capability standards.
Without testing there is no assur-
ance that these packagings are
capable of meeting the
prescribed standards.

For air transportation, such defi-
ciencies in packaging integrity
are unacceptable. In this notice,
we are proposing that confor-
mance with the pressure differ-
ential requirements for rigid
packagings may be demon-
strated by testing performed in
accordance with ASTM D6653,
“Standard Test Methods for
Determining the Effects of High
Altitude on Packaging Systems
by Vacuum Method” or ASTM
D4991, “Standard Test Method
for Leakage Testing of Empty
Rigid Containers by Vacuum”.

For flexible packaging, we are
proposing that  conformance
with the pressure requirements
may be demonstrated by pres-
sure differential testing
performed in accordance with
ASTM F 1140, “Standard Test
Methods for Internal Pressuriza-
tion Failure Resistance of Unre-
strained Packages for Medical
Applications”, ASTM D 3078,
“Standard Test Method for Deter-
mination of Leaks in Flexible
Packaging by Bubble Emission”
or a generic test method outlined
in a proposed new Appendix E to
Part 173.

Additional test methods that may
be used to confirm pressure
differential capability are the
hydrostatic pressure test in §
178.605 and the International
Safe Transit Association’s “ISTA
3A, Packaged-Products for
Parcel Delivery System Ship-
ment 70 kg (150 Ib) or Less.”
However, the ISTA 3A test
method is considered more
costly and complex due to the
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high cost of equipment and spe-
cialized operators needed to
conduct it.

We have recently had the privi-
lege of working with the German
Federal Institute for Materials
Research and Testing (BAM) on
the problematic issue of calculat-
ing vapor pressures for liquids at
the transportation reference tem-
peratures (50-55 °C) as well as
for mixtures and solutions.

The proposed table in Appendix
E of this notice provides guid-
ance on determining these
values based on the relationship
between boiling points and vapor
pressures. It allows the shipper
or product manufacturer to
estimate the required capability
(test pressure) of their packaging
based on the individual constitu-
ent in a mixture or solution with
either the lowest boiling point or
the highest vapor pressure at 50
°C. We invite comments on this
potentially very positive initiative.

C. Combined Enhanced Pres-
sure Differential Capability
Standard and Incorporation of
Revised ICAO Technical
Instructions Packaging Provi-
sions

Laboratory studies have shown
that testing inner packagings or
receptacles of commercially
available combination packaging
designs intended or marketed as
authorized for transportation by
aircraft achieves an approximate
effectiveness rating of 95
percent, with the current compli-
ance rate among shippers

unknown. The current compli-
ance rate for the use of liners or
secondary means of positive
closure by shippers is at least 70
to 90 percent, with an effective-
ness rate of 95 to 100 percent.
Consequently, we have decided
to propose in this notice a combi-
nation of both regulatory alterna-
tives to achieve our objective of a
cost-effective systems approach
to safety that provides redun-
dancy where necessary and
promotes compliance by issuing
regulations that are clear and
easier to understand.

D. Vibration Testing

Section 173.27(c) of the HMR
prescribes a pressure differential
capability standard for inner
packagings of combination pack-
agings intended for air transport.
In addition, in accordance with §
178.608, combination packag-
ings must be capable of passing
a prescribed vibration test. As
discussed in detail elsewhere in
this preamble, in order to sub-
stantially decrease the likelihood
of a hazardous materials release
in air transport, we are proposing
to prescribe specific test proto-
cols and standards for determin-
ing whether an inner package or
receptacle is capable of meeting
the pressure differential require-
ments specified in the regula-
tions. However, we are not
proposing to revise the current
vibration capability standard.

Testing to ascertain confor-
mance with a pressure differen-
tial capability standard is signifi-

cantly more cost effective than
testing to ascertain conformance
with a vibration capability stan-
dard. Vibration testing generally
requires more expensive equip-
ment and specially trained
operators.

While the HMR prescribe a spe-
cific vibration test protocol, it
appears that the recognized
random vibration test methods,
combined with pressure differen-
tial testing, achieve the intent of
the test protocols in the HMR-
that is, to ensure that the pack-
aging will withstand environmen-
tal conditions normally encoun-
tered in air transportation. In our
opinion, the use of sequential or
combined pressure differential
and vibration testing in accor-
dance with ISTA, ASTM, or other
test protocols would exceed the
current capability standards for
pressure differential and vibra-
tion for air packages.

We would consider that inner
containers demonstrating con-
formance to these standards
would not be required to undergo
further testing for pressure or
vibration capability standards
when placed in an outer packag-
ing for packages intended for air
transportation. As discussed in
greater detail in Section Il of this
notice, for certain types of pack-
agings, the HMR provide for
separate testing of packaging
components so that if one com-
ponent conforms to the appli-
cable performance standard, the
secondary components need not
meet those standards.



