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Dockets Management System

U.5. Department of Transportation
Dockets Operations, M-30
Ground Floor, Room W 12140
1200 Mew Jersey Avenue, SE.
Washington, DC 20590-0001

Subject: Docket No, PHMSA-2009-0095 (HM-224F), Hazardous Materials, Transportation of
Lithium Batteries

Dear Sir'Madam:

The Air Line Pilots Association, Intemational (ALPA), representing the safety interests of
53,000 professional airline pilots Nying passenger and cargo aircraft for 38 airlines in the United
States and Canada, ppreciates the opportunity to comment on the proposed Department of
Transportation’s (DOT) Pipeline and Hazardous Materials Safety Administration’s (PHMSA)
notice of proposed rulemaking (NPRM) concerning the transportation of lithium batteries.

ALPA has long voiced concemn that currenl provisions in the hazardous materials regulations
governing the transport of lithium batteries by air are inadequate to protect crewmembers,
passengers, cargo and the travelling public. We support most of the proposals in the NPRM, such
as adopting the new shipping names, a watt-hour rating in lien of using equivalent lithium
content, changes to design type tests, a mark indicating successful completion of those tests, and
allowing an operator to carry lithium batteries in the cabin. We believe that the proposed changes
will have a significant, positive impact on the safety of the air transportation system.

We applaud the Department of Transportation for this rulemaking and believe it should be
sdopted with additional requirements for lithium metal batteries, somewhat revised requirements
poverning accessibility, and a focus on additional testing. We agree that safety is best served
through the early implementation date proposed by the DOT and offer the following detailed
comments on its content.

Bevision of Proper Shipping Names

ALPA supports PHMSA s proposal to revise the proper shipping names for lithium batteries
(LN 3000), lithium batteries packed with equipment (U'N 3091), and lithium batieries contained
in equipment (UN 3091} to differentiate between lithium-metal batteries (including lithium alloy
batteries) and lithium jon lithium-ion battenes (including lithium polymer batteries). Lithium
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metal and lithium ion batteries have significantly different chemistries and fire characteristics,
necessitaling different emergency response actions.

Additionally, testing by the Federal Aviation Administration (FAA) has demonstrated that
lithium metal battery fires are not responsive to Halon, the fire extinguishing agent used aboard
aircraft. Accordingly, it is appropriate to apply more stringent transport conditions to lithium
metal batteries. In order to properly identify each type of battery, it is necessary 10 have separate
proper shipping names. This proposal would harmonize the proper shipping names in the United
States with those adopted at the United Nations (UN) and the International Civil Aviation
Organization (ICAQ), facilitating global shipments of Iithium metal and lithium ion batteries.

Want i Equivalent Lithium €

We support the proposal to adopt a watt-hour requirement for lithium jon batteries in lieu of
determining equivalent lithium content. The term “equivalent lithium content™ is not well
understood, nor is it generally used to describe the energy content of a battery. In contrast, both
the UN and ICAO have adopted watt-hours to determine the relative strengths of lithium jon
batteries, and have adopted proposals that will require all new lithium jon batteries to be marked
with the watt-hour rating of the battery.

Revision to Desian Type Testing Reaui

Effective design type testing of lithium batteries is critical to ensuring that new lithium battery
designs will safely withstand exposure to the severe environmental conditions encountered
during transportation and use. Testing must be sufficiently rigorous to ensure that batteries can
be transported safely, not just directly after production, but also at the end of their useful life.

ALPA agrees with PHMSA that the requirements in the United Nation's Manual of Testing and
Criteria should be strengthened and clarified, and supports the changes proposed in this
rulemaking. Specifically, ALPA supports revising the criteria for a new design type test from
the current change of 0.1 grams or 20% by mass to the anode, the cathode, or electrolyte matenial
to a more restrictive change of 0.1 grams or 5% by mass to the anode, the cathode, or electrolyte
material. We also agree that the criteria in the UN Testing Manual are too broad, and support the
inclusion of the examples listed in the rulemaking. These proposals will ensure that more new
battery rypes are tested, reducing the likelihood of a short circuit or other dangerous condition in
transportation,

ALPA concurs with the inclusion of an intemal short circuit test, if a consensus for a reliable test
method emerges at the United Nations working group on lithium battery testing. Additionally,
ALPA supports the PHMSA proposals to modify the terms “module™ and “battery assembly,”
adopt new definitions of “large hatteries™ and “small batteries.” and to modify the testing
protocol for lange batteries and battery assemblies.
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Because testing is vital to ensure that battery designs are safe for transportation, ALPA further
agrees that more steps need Lo be taken to make certain that batteries have met the requirements
of the design type testing. Accordingly, we support the proposed requirement to retain evidence
of satisfactory completion of the design type tests. Retention of the testing results will aid in
oversight, enforcement and outreach, adding to the safety of the air transportation system.

ALPA further supports the proposal to reguire a visible marking on the outside case of each cell
or battery. A battery may be transported several times by multiple shippers after production and
testing, A visible mark would help those shippers determine that the cells and batteries had been
properly tested prior to being placed in the transportation system. A mark may also help prevent
the transportation of counterfeit batteries, which may be more likely 10 be involved in an incident
due to poor manufacturing, low quality materials and the lack of manufacturing quality control.

ALPA strongly supparts the elimination of regulatory exceptions for small lithium batteries.
When not properly manufactured, packaged or handled, lithium batteries present a risk in
transportation, including in-flight fire and the potential loss of an aircrafl and its cocupants.
Additionaily, lithium batteries may ignite when exposed to an external fire or the residual heat
from a suppressed cargo fire. ALPA believes that the risk presented in transporting lithium
batteries, including lithium batteries packed with or in equipment, is sufficient to justify them
being fully regulated within the hazardous materials regulations.

Lithium batteries present an unusual, significant risk in transportation, since nothing more than a
damaged package is necessary to start a fire, possibly several hours afler the damage occurred.
This outcome is very different when compared to other highly regulated substances, where
absent an ignition source, & damaged package will only result in a spill, Hazardous materials
have been safely transported for decades under Department of Transportation regulations, and
ALPA believes that bringing lithium batteries fully into this regulatory scheme will have
significant safety benefits, as outlined in the following sections:

Labeling

Although classified os a Class 9 material, most lithium baitery packages are not currently
required to carry the Class @ label. Requiring this lsbel to appear on lithium battery
packages would significantly increase the visibility of lithium battery shipments and
clearly communicate the risk these shipments pose to airline acceptance and handling
personniel.

Unlike other battery labels or markings in use internationally, the Class 9 label is casily
recognizable and does not require an understanding of English. Because all air carrier
personnel are trained to recognize that diamond labels represent hazardous materials, it is
highly likely that a package bearing & Class 9 label would be handled with care, and not
loaded on an aircraft after being damaged. Furthermore, packages bearing hazard
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warning labels are normally removed from the general freight stream for non-regulated
packages and would be subject to an acceptance check, ensuring more oversight and &
kower likelihood of damage to the package. Since damage to a hazardous materials
package is all that may be necessary to cause a fire, the increased safety level afforded by
a Class 9 label is clearly justified.

ALPA does agree, however, that the ICAQ battery handling label should be allowed 1o
appear on a package, in addition to the diamond Class 9 label. While rendered in English
and not in the diamond shape most widely recognized as being associated with haorardous
materials, affixing the ICAD battery handling label to a package would only improve
awareness of lithium bantery shipments and improve safety.

Packaging

PHMSA proposes to enhance packaging requirements for lithium batteries. Since an
external short ¢ircuit and damage to the battery are two major canses of lithium battery
incidents, ALPA agrees these improved packaging standards are necessary to imprave the
safety of lithium battery shipments, Specifically, the proposed requirement to transport
lithium cells or batteries in inner packagings of combination packagings that completely
enclose the cell or battery will significantly reduce the likelihood of short circuits caused
by batteries in a shipment coming into contact with each other.

Acceplance Chick

By eliminating regulatory exceptions for lithium battery shipments, packages confaining
lithium batteries will be separated from general freight, reducing the possibility of
inkdvertent damage. They would also be subject to an acceptance check by airline
personnel prior to being placed in air transportation, including inspection of the package
to detect demaged or improperly prepared packages. These measures would reduce the
number of improperly prepared or damaged packages carried aboard aircraft.

Pilot Notificati

ALPA maintains that providing pilots with written notification of the presence of lithium
battery shipmenis will increase safety and supports the proposal in the NPFRM. Under the
current regulatory system, pilots would receive writlen notification when, for example,
five pounds of dry ice or Mammable paint is loaded onto an aircraft, but would be
unawiare of a pallet of thousands of lithium batteries loaded adjacent to these shipments,
The fMight crew is the last link in the haeardous materials safety chain and providing them
with a pilot notification form can prevent improperly prepared shipments from being
toaded onto an aircrafl.

Knowledge of the size, location and the quantity of lithium battery shipments will assist
the crew decision making process during an in-flight emergency. This information, when
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considered in association with the potential severity of a fire, including the inability of
Halon to suppress a lithium metal battery fire, could alter the choice of diversion airports,
particularly when a pilot is evaluating those with differing weather conditions or facility
capabilities. This awareness may also influence a decision to conduct & water or off-
airport landing while the aircraft is still intact.

Providing information concerning lithium battery shipments on the pilot notification form
also enables the flight crew to inform air traffic control and emergency response
personnel of the size and location of a lithium battery shipment, enhancing their ability to
protect the aircraft, its occupants, themselves and the environment. In order to make the
best passible decision and receive the highest level of emergency response in such
circumstances, the flight crew needs all available information. ALPA believes that
requiring the listing of lithium battery shipments on the pilot notification form enhances
the information available to the crew and significantly improves safety.

Training

Removing regulatory exceptions for most lithium battery shipments will impose training
requirements in the hazardous materials regulations on both shippers and air carrier
personnel. ALPA supports this required training and believes it may have the single
largest impact on reducing the number of lithium battery incidents in air transportation.

Many battery-related incidents have been the result of improperly prepared shipments.
Required training would greatly increase compliance with packing requirements and aid
air carrier personnel in discovering improperly prepared shipments. In cases where
improperly prepared shipments have caused fires aboard aircraft, the non-compliance has
generally been the result of an incomplete or improper understanding of the regulations,
nol a deliberate attempt to avoid them. Training in hazardous materials regulations has
been very effective in preventing incidents involving other types of hazardous materials
and ALPA believes it would be equally effective in reducing lithium batiery incidents.

The Department of Transportation has undertaken a significant outreach effort and publie
mwareness campaign over the past decade to educate shippers and the public about the
risks associated with lithium battery shipments and how to properly package them. While
laudable, this outreach effort has failed to significantly reduce the number of battery
incidents in transportation. With training requirements in place, ALPA believes that the
DOTs outreach efforts will be more effective since shippers will be required 1o develop
and provide DOT-approved training programs and maintain records of successful
employee completion. We recognize that this training places an additional cost burden
on industry, but considering the cost of a single, major, hull-loss accident, we feel it is
Justified and & necessary component of a safe transportation system.
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E ons for Small Lithium ies [nstalled i i

An exception for small lithium batteries (under 0.3g lithium or 3.7 Wh) packed with or
contained in equipment is proposed in the NPRM. While we are unaware of any testing
results that can be used to justify such an exception, we agree in general that button cell-
sized or smaller batteries represent little risk in transportation when packed with or in
equipment. The equipment itsell affords a level of protection to the batteries and
prevents thousands or hundreds of thousands of these baneries from being packaged
together and creating an aggregate hazard. ALPA does, however, have some concern that
the limits proposed in the NPRM would provide exceptions for batteries larger than
button cells. We therefore propose that the exception language be specifically limited to
button cells when packed with or contained in equipment.

The NPFRM references a petition from the Air Transport Association of America (ATA)
and the Regional Airline Association (RAA) requesting the ability to carry a limited
number of lithium batteries in the cabin in & constant state of readiness. Based on the
results of testing done by the DOT, the Civil Aviation Association (CAA) of the United
Kingdom and the Norwegian Defense Institute, ALPA and the Intemational Federation of
Air Line Pilots Associntions (IFALPA) have worked together to develop procedures for
flight crews to follow in the event of a lithium battery incident in the cabin, 1fa lithium
battery were to catch fire in the cabin of a passenger aircrafl, the fire would be quickly
discovered and most likely limited to a single battery or device. With the proper
procedures and training, the flight crew should be able to effectively respond to such an
incident in the cabin and ensure a safe outcome for the flight.

ALPA therefore agrecs that airlines should be permitted to carry lithium batteries in the
cabin to power devices such as electronic flight bags, onboard medical monitoring
devices, poriable oxygen concentrators, personal electronic devices and credit card
readers.

Exceptions Based on State of Charge

ALPA recognizes that the energy in a lithium ion battery and the intensity of a fire
involving that battery is directly related to its state of charge. A lower state of charge
reduces the risk posed by a battery in transportation. We are concemned, however, with
incorporating state of charge requirements in the hazardous materials regulations, as this
provision will be nearly impossible to verify or enforce. While a shipper may be able to
accurately determine the state of charge for a laptop battery, it would be nearly
impossibie for anyone other than the manufacturer to determine the state of charge of
smaller batteries. We therefore do not support using state of charge parameters to justify
relaxing any regulatory requirement.



Dacket Mo. PHMSA-2009-0095 (HM-224F), HM Transportation of Lithium Batterics
Air Line Pilots Association, International
March 12, 2000

Page 7

Elsewhere in our comments, we have requested that further testing be conducied to
determine what constitutes a safe quantity of lithium batieries in a cargo compartment.
We believe this testing should be done with batteries fully charged.

ing and Stow al Lithi ries

ALPA believes it is vitally important to limit the quantity of lithium ion batteries stored
in & single location as well as in a single cargo compartment. Because a fire may be the
result of an internal short circuit, defective design or counterfeit battery, no amount of
packaging or traming will prevent every incident. The severity of that incident, however,
can be effectively managed by controlling the number of batteries in close proximity to
each other.

We are encouraged by testing that has shown that Halon would be effective in
suppressing a fire involving lithium jon batteries, but are concerned that a fire involving
large quantities of these batteries will eventually overwhelm a Halon suppression system.
While a single battery packaged [or transport may not represent a major risk for the
aircraft, when that battery is packaged with hundreds or even thousands of other lithium
ion batteries, the risk is subsiantially increased. We recognize that the only way to
effectively restrict the number of batteries at a single location is to eliminate the
exceptions for individual batteries and we applaud the DOT for proposing this important

step,

We request that the DOT take additional action by conducting fire-safety research using
lithium ion batteries packaped for transport in a Class C cargo compartment, This testing
would determine the appropriate quantity of batteries that that can be safety transported
in a single compartment without overwhelming an aircraft Halon suppression system.
Specifically, the testing should determine how long it would teke before a fire involving &
single, fully charged lithium battery in either 2 ULD or bulk loaded would be detected,
how guickly that fire would spread 1o additional lithium batteries in the shipment, and
how effective the Halon system would be in suppressing the fire. The testing should also
determine how many fully charged batteries simultaneously igniting could be suppressed
by a typical Halon system. The results from this testing should be used to determine the
maximum quantity of batteries permitied in a single Class C cargo compartment.

Until this westing is complete, ALPA recommends that the DOT impose a conservative
limit on the number of batteries permiited in a single carpo compariment. While we do
not have the expertise or festing data to propose such a limit, we respectfully suggest that
the FAA Technical Center, which conducted the 2006 fire testing of bulk packaged
lithium fon batteries, may be able to assist the DOT in determining &n interim limit.

We also recognize that lithium ion batteries are currently permitted to be shipped aboard

cargo aircraft not equipped with Class C cargo compartments. We therefore request that
additional testing be conducted with packaged lithium batteries in both Class D and E
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cargn compartmenis 1o determine the maximum safe quantity of batteries in these
compartments, or be used as a basis o restrict the loading of lithium ion batteries to Class
C compartments.

Lithium Metal Batieri

ALPA has long expressed concern with the risk posed by lithium metal baticries to air
transportation and the more permissive regulatory standards applied to them when carried
aboard cargo-only aircraft. Although lithium metal batterics were prohibited for transport
aboard passenger aircraft (except when installed with or contained in equipment) by the
DOT in 2004, they are permitted to be transported in unlimited quantities and without
being fully regulated aboard cargo-only aircrafi.

ALPA belicves that a single level of safety should exist for both passenger and cargo air
operations and has long advocated for substantially improved provisions for the carriage
lithium metal batteries on both of these transport categories. We are encouraged that the
NPRM proposes to eliminate most regulatory exceptions for lithium metal hatteries, but
we believe that the packaging and stowage requirements do not go far enough to ensure

an adequate level of safety.

Until adequate packaging can be developed to protect lithium metal batteries from
damage, prevent a fire involving a packaged lithium metal battery from spreading to
other batteries, and prevent packaged lithium metal batteries from igniting from the heat
of an independent fire, the prohibition currently applied to carriage of lithium metal
batteries on passenger aircraft should be extended to cargo-only aircraft. ALPA has
expressed its position on this issee 0 DOT on numerous occasions prior to this NPRM

We also propose that the DOT conduct testing similar to that outlined for
lithium ion batteries to determine the type of packaging and the safe number of packaged
lithium metal batteries that should be permitted in Class C, Class D and Class
compartments.

Because a fMight crew may not be able to expeditiously land an aircraft following the
outbreak of an on-board fire, the pilots must have the means to suppress an in-flight fire
involving any properly declared commodity. We are concerned that the NPRM proposes
to allow lithiom baneries 1o be transported in accessible locations as an allernative o
placing the batteries in a cargo compartment with a suitable fire suppression system. By
requiring lithium ion batteries to be accessible, they would be placed together with other
highly regulated and flammable substances, increasing the potential for igniting or
increasing the severity of an onboard fire.

Accessibility provides a very basic means of fire suppression, requiring one crewmember
to leave the cockpit and enter the cargo compartment with a hand held fire extinguisher.
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While preferable to having no ability to attempl to extinguish an on board fire, the
likelihood of a crew member being successiul in extinguishing a cargo fire using the
accessibility provisions is unfortunately relatively small. Therefore, we therefore do not
support permitting lithfum fon batteries to be placed at an accessible cargo position as an
alternative to stowing the batteries in a Class C cargo compartment.

ALPA believes that lithium ion batteries should be required to be stowed in a Class C
cargo compartment, Although not required, an increasing number of large, transport
category cargo aircraft are equipped with Class C cargo compariments, [t should be
noted that large volumes of freight are also carried in transpori category passenger
aircraft which are required to be equipped with Class C cargo compartments. It is
ALPA’s position that, if a Class C compartment does not exist on an aircraft, shipments
of these batteries should not be permitted on board unless additional testing determines
that they can be safely transported in either Class D or Class E cargo compartments.

If the DOT does not agree that lithiem jon batteries can enly be safely transported in
Class C cargo compartments, we acknowledge that accessibility provides an improved
level of safety over an inaccessible cargo compartment with no fire suppeession agent. In
this case, we propose requiring lithium ion batteries to be stowed in a Class C
compartment when available, or in severely restricted quantitics and proper packaging at
an accessible location otherwise. This would allow a very basic level of fire suppression,
as well as enable the flight crew to inspect the package before flight and further remove it
from the general cargo stream.

We do not agree that the aceessibility provisions should be applied to lithium metal
batteries. ITa fire were to occur, it is likely that a crewmember would attempt to
extinguish the fire using a hand-held Halon fire extinguisher. Because FAA testing has
shown that Halon is ineffective in suppressing a lithium metal battery fire, the result
would be an uncontroflable fire located adjacent to other potentially highly flammable
substances, ALPA contends that lithium metal batteries should only be transported in
peckaging sufficient to protect them from damage, to prevent a fire involving a single
battery from spreading, and to protect the battery from an external independent fire or
high heat source, These packages should then only be transported in limited quantitics
and in cargo compartments capable of extinguishing any resultant fire,

ompli Date

ALPA remains concerned that the provisions of the current hazardous materials
regulations do not adequately ensure the safe transportation of lithium batteries, and we
have previously requested an emergency prohibition of lithium battery shipments until
the deficiencies have been addressed. We believe that the provisions outlined in this
NPRM, once enacted, will have a significant positive impact on safety and may preclude
the need for a prohibition.
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We also point out that many of the provisions proposed have already been adopted
internationally, easing compliance for shippers already familiar with the ICAD Technical
Instructions. In those cases where the proposed regulations exceed the requirements in
the Technical Instructions, the proposals are generally consistent with the requirements
for shipping other Class 9 hazardous materials. The final rule’s specified compliznce
time is critically important to protect passengers and crewmembers from a potential
accident or incident and should be required at the earliest possible date. We therefore
support the proposed compliance date of no later than 75 days afier publication of the
final rule,

Cost/Benefit Analysis

Undoubtedly, the NPRM will have a financial impact on battery manufncturers and those
involved in the shipping of batterics and the electronic devices that they power. We note,
however, that the DOT proposes 10 include lithium batteries in an existing regulatory
svstemn that has been used safely for decades to transport other types of hazardous
materials. Costs associated with hazardous materials packaging, labeling, pilot-
notification and training are incurred every day when thousands of commodities, such as
fammable paint, air bags and dry ice are shipped by air. If even one major hull loss
accident or the loss of one life can be prevented through the provisions proposed in this
NPRM, the costs will have been well justified. Since the NPEM's provisions are the
same as those applicable to dozens of other commaodities, ALPA believes il reasonable
and fair that the battery industry bear the costs of shipping their products safely.

Summary of ALPA Recommendations

To ensure the safety of flight when shipments of lithium batteries are transporied on passenger
and cargo-only aircraft, ALPA recommends that PHMSA:

L

Adopt new, proper shipping names for lithium metal batteries {including lithium alloy)
and lithium ion batteries (including lithium polymer), as proposed.

Adopt a new watt-hour description in place of equivalent lithium content for lithium ion
batteries, as proposed.

Adopt changes to design type tests, including a requirement for an intemal short circuit
test (if a reliable one can be developed), as proposed.

Adopt the requirement to retain evidence of satisfactory completion of design type
lests, as proposed.

Adopt the requirement to mark batteries that have successfully passed the design type
tesis required by the hazardous materials regulations, as proposed.
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6.  Eliminate regulatory exceptions for most lithium battery shipments, as proposed. This
will result in lithium battery shipments being prepared and shipped as fully regulated
Class 9 hazardous materials, including requirements for packaging, labeling, an
acceptance check, pilot notification and training.

7. Limit the proposed exception to button cell batteries when packed with or contained in

equipment.

B.  Allow the ICAD lithium battery handling label in addition to a Class 9 label, as
proposed.

9.  Adopt a requirement 1o completely enclose a lithium cell or battery in an inner
packaging, as proposed.

0. Adopt provisions to permit an operator to carry lithium batteries and lithium battery
powered equipment in the cabin, as proposed.

I1. Adopta new requirement to transport batteries at a reduced state of charge to improve
the margin of safety for lithium battery shipments, but do not use state of charge to
justify relaxing any regulatory requirement.

12. Conduct new testing on fully charged lithium ion and lithium metal batteries packaged
for transport to determine the safe quantity of batieries that may be carried in Class C,
Class ), and Class E cargo compartmenis,

13,  Until testing is complete, adopt a conservative limit for the number of lithium batteries
permitted in a single cargo compartment.

I4. Extend the current prohibition of lithium metal batteries aboard passenger aircrafl 1o

cargo-only aircraft until adequate packaging can be developed to protect the batteries
from damage, external fire or high heat source, and to prevent a fire involving a single
lithium metal battery from spreading.

15. Do not sdopt accessibility requirements for lithium jon batteries in lieu of
transportation in & Class C cargo compartment.

16. Do not adopt accessibility requirements for lithium metal batieries.

17. Adopt the compliance date of 75-days following the publication of a final rule, as
proposed.
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Conclusion

ALPA recommends that the NPRM be adopted with the inclusion of the changes articulated in
our response,  'We applaud the PHMSA and the Department of Transportation for this
rulemaking and agree that it will significantly enhance the safety of transporting lithium battery
shipments, particularly via air transportation. [f we can offer further clarification or assistance,
please contact me directly at mark.rogersi@ ALPA org or ALPA Senior Staff Engineer Rick
Kessel (T03/689-4202, rick kesseli@ALPA org).

Thank you for providing ALPA the opportunity to comment on this important NPRM.
Sincerely,

oL

Mark Bogers,
Director, Dangerous Goods Programs

MMR:rk
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Reecommendations Regarding the Shipment of Lithium Batteries by Alr
December 17, 2008

The Air Line Pilots Associstion, Intemational (ALPA) has a vested interest in regulations
governing shipping hazardous materials aboard passenger and cargo-only aircrafl. A wpic of
particular concern to us is the transport by air of lithium-ion and lithtum-metal batteries. Over the
past eight years, ALPA has urged the Department of Transporiation's Pipeline and Hazardous
Materials Administration (PHMSA) to:

(1) Bring bulk shipments of lithium-ion and lithium-metal batteries into the full scope of
the dangerous goods regulations, and

{2) Extend the prohibition of bulk shipments of lithium-metal batieries from passenger to
cargo-only aircraft until adequnte packaging standards can be developed to sufficiently
protect the batteries.

The Issue

The degree of risk and incident history associated with lithium batteries justifies their inclusion
into regulations of dangerous goods shipped by air, to include: packaging requirements,
acceptance checks, package testing, labeling, quantity limitations and pilot notification. These
measures are critically important as batteries are one of a few commodities in which damage to a
shipment is the only thing necessary to start a fire. Undamaged lithium batteries may also self
ignile and bum in the presence of a high-heat source. Experience has shown that a fire could
emerge hours after battery damage has occurred.

Unlike other regulated dangerous goods such as dry ice and flammable paint, lithium-ion
batteries are exempted (or follow different criteria) from the majority of the dangerous goods
regulations, including requirements for dangerous goods labels, an acceptance check by an
airline, and notification to the pilot in command or Notice to Captain (NOTOC). It is
inappropriate to provide significant regulatory reliel for the transport of lithium baneries as
cargo, especially in large quantities, considering that less hazardous items such as flammable
paint and five pounds of dry ice are fully covered under the dangerous goods regulations.

Backgroond

There are two types of lithium batteries used in today's electronic devices; lithium-ion, which are
typically rechargeable and lithium-metal, which are not normally rechargeable. Lithium-ion
batteries are typically used 1o power devices such as laptop computers, cell phones and MP-3
players. Lithium-metal batteries typically power devices such as waiches, flashlights and digital
CAMmeras.

While the vast majority of lithium batterics are transporied safely, when they are damaged,

defective, or subjected to an external or internal short circult, they have the potential to burn
violently, emitting flames, sparks and large quantities of smoke. There have been several recent
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Iithium-ion fires, including a March 2008 in-flight fire on a Chicago-to-Tokyo flight and a June
2007 fire in the passenger terminal in Los Angeles. Fortunately, in both cases, the fires were
successfully extinguished before substantial damage to property or loss of life could oceur. The
extent of the problem is further evidenced by the growing number of cvents listed in the battery
incident list maintained by the Federal Aviation Administration (FAA).

Following a fire involving lithium-metal batteries in Los Angeles in 1999, the FAA Technical
Center underiook a study of lithium-metal batteries and their response to an external fire source
(DOT/FAA/AR-04/26). Among the findings published in June 2004, the FAA concluded that a
fire involving one lithium-metal battery would spread to all batteries in a shipment, that the fire
would burn violently at a temperature above the melting point of aluminum, that the heat from a
suppressed cargo fire (approximately 400 deg. F) would be enough to ignite the batteries, and
that ignition and fire would be accompanied by a pressure pulse that could cause the cargo
compartment lining of an aircraft to fail. Especially significant was the finding that the
traditional aircraft fire suppression agent, Halon 1301, would have no effect on the lithium-metal
battery-initinted fire. In effect, damage 1o a single battery in a shipment of hundreds of
thousands could lead to an uncontrollable fire,

After publication of the FAA report, the DOT issued immediate rule-making that banned the
bulk shipment of lithium-metal batteries on passenger aircraft, leaving unchanged the provisions
fior shipment by cargo-only aircraft. This double standard is unacceptable. Because ALPA has
long insisted on One Level of Safety for both passenger and all-cargo aircraft, we continue to
advocate that PHMSA extend the ban on lithium-metal batteries to cargo-only aircraft until
adequate packaging can be developed to protect lithium-metal batteries and the aircraft upon
which they are transpored.

Cn January 1, 2009, the vast majority of lithium-metal and lithium-ion batteries will be permitied
to be shipped internationally on aircraft under packaging instructions 965-970 of the
International Civil Avistion Organization {(ICAQ) Technical Instructions for the Safe Transport
of Dangerous Goods by Air, providing that certain size, testing, packaging and marking
requirements are met. These requirements, however, do not include dengerous goods labels or
notification to the fight crew. Hecause this carriage standard is of significant importance to the
well-being of our membership, ALPA will work through ICAO and the United Nations
Committee of Experts on the Transport of Dangerous Goods (INCOE) to improve the safety of
mternational hazmat air transport including batteries. Clearly, a strong US PHMSA law is
important to that end.

Justification for Change

Improved packaging, better testing, a dangerous goods label that would be easily recognizable to
ground handlers and emergency respanders, an acceptance check to verify that the regulations
have been complied with, and notification 1o the pilot in command that lithium-ion batteries were
being carried in accordance with the HMR would greatly improve air safety.
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While lithium-ion batteries can be safely transported once fully incorporated into the dangerous
goods regulations, the characteristics of lithium-metal batteries make them unsuitable for
transport in bulk quantities aboard passenger or cargo aircrafl. In short, there is no safery
Justification for allowing bulk shipments of lithium-metal batteries to continue 1o travel on
cargo-only aircraft when there is no adequate fire-suppression agent currently available.,
Accordingly, until adequate HMR regulations packaging standards can be developed to protect
all occupants of an aircraft in case a shipment of lithium-metal batteries is exposed to fire of any
wrigin, and to protect the batteries from external damage, we urge PHMSA to ban bulk shipmenis
of lithium-metal batteries on both passenger and cargo aircraft

O December 4, 2007 the NTSB held a public meeting and issved & report (NTSB/AAR-07/07)
of their investigation into the in-flight cargo fire on a UPS cargo-only aircraft on February 7,
2006. A synopsis of the executive summary and list of conclusions from that report is provided
as Amachment A. In their report, the NTSB substantiated ALPA's concerns conceming the
carriage of lithium batteries by air,

As part of that report, an December 17, 2007 the NTSB issued a letter (Attachment B) to
PHMSA with their recommendations A-07-104 through -10%, Although the content of the letter
epitomizes ALPA's positions, Recommendations A-07-104 and A-07-109 speak directly to our
concems. In A-07-104, the NTSB recommends that PHMSA “require aircraft operators fo
implement measures o reduce the rivk of primary lithium batteriex becoming involved in firex on
cargo-only aircrafi, such ay transporting such baiteries in fire resistant containers and'or in
restricted quantities at any single location on the aircrafl.” This recommendation is consistent
with the ALPA position to ban bulk shipments until adequate packaging is developed.

Additionally, in Recommendation A-07-109, PHMSA is urged to “Eliminare regulatory
exempiions for the packaging, marking, and lobeling of cargo shipments of small secondary
livhivm batteries (no more than 8 grams equivalent [ithium content) wnril the analysis of the
Jfailwres and the implementation of risk-based requirements asked for in Safety Recommendation
A-(17-108 are completed. ™

ALPFA Recommenduations

1. Remove regulstory exemptions for the transpart of cargo shipments of lithium-ion
batteries; these batteries should be shipped in complete accordance with the dangerous
poods regulations, including packaging requirements, labeling, testing, flight crew
notification and quantity limitations.

2. Ban bulk shipments of lithiuom-metal hatteries on passenger and cargo areraft until
adequate packaging standards can be developed to protect these batteries from a fire
from any source.

i. Incorporate NTSB recommendations conceming lithium batteries into the Hazardous

Materials Regulations (HMR).
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PRESIDENT'S DEPARTMENT
- AIR LINE PILOTS ASSOCIATION, INTERNATIONAL

1625 MABSACHUSETTS AVENLE, NW 0 WRASHINGTON, DC 20036 O 1-BBB-FLY-ALPA |1-BBB-353-2572)
FAX 202-787-4007

September 22, 2010

The Honorable Ray LaHood
Secretary of Transportation

US Department of Transpartation
1200 New Jersey Avenue, SE
Washington, DC 20590

Dear Secretary LaHood:

[ am writing to express the concerns of nearly 53,000 pliot members of the Alr Line Pilots
Assodiation, International who fly for 38 airlines in the U.5. and Canada regarding the ongoing,
substantial risk to aviation safety as posed by |ithium batterles carrled as cargo. By letter dated
August 20, 2009, we called on the Pipeline and Hazardous Materials Safety Administration
(PHMSA) to issue a tempaorary prohibition on the carriage of all lithium batteries as cargo on
passenger and all-cargo airplanes, with such a prohibition to remain in place until a rulemaking
was issued and fully implemented. PHMSA replied to our correspondence in a positive fashion
approximately one month later stating that the agency planned to Issue a notice of proposad
rulemaking to "comprehensively address the safe transportation of [ithium cells and batteries in

cango,

True to |t expressed intentions, PHMSA, in consultation with the FAA, published a Notices of
Proposed Rulemaking (NPRM) concerning the transport of fthium batteries on January 11,
2010. The proposed rulemaking was received very positively by our membership and our
comments of March 12, 2010 expressed this viewpaint.

Thera has been no further publicly available information on this rulemaking since that time,
despite the fact that the U.S. House of Representatives’ Transportation & Infrastructure
Committee approved legisiation this summer which essentially endorsed PHMSA's proposed
rule. In fact, Congressmen James Oberstar and Jerry Costello communicated thelr strong
support of the NPRM to the DOT in this regard.

Since we wrote to PHMSA last August, the FAA has posted Information on its Dangerous Goods
website regarding five (5) additional iithium battery related incdents. As is widely known, a
wide body all-cargo aircraft carrying a large quantity of lithium batteries recently crashed in the
Middle East and caused loss of life and damage to property on the ground. Some who are
knowledgeable of the accident sequence have publicly raised the possibility that this accident
may have been attributable to a fire resulting from s large cargo of these batteries.

In our view, the government has had sufficient time to publish a rule to safeguard aviation and
persons and property on the ground from the risk of lithium batterfes, We respectfully urge the
DOT to expeditiousty take all necessary actions to help ensure that these devices are regulated
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and recognized for what they have always been - dangerous goods - and that they be
packaged, marked and transported accordingly.
Until appropriate regulations are published and fully implementad, we believe that a temparary

ban on the carriage of [ithium batteries is not only appropriate, it is still much needed.
Accordingly, we also renew the call that we made more than one year ago to place a temporary

prohibition on the carrage of lithium batteries as cargo on passenger and all-cargo aircraft, to
ramain in place untll the agency has published and implemented a final rulemaking that ensures

they can be shipped safely.
Thank you for your consideration of this urgﬁtmquﬁi:.%lnnhrnnwﬂtuynurrepty.

Sincerehy,

h o=

John Prater, President
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Good afternoon Chairwoman Brown, Ranking Member Shuster, and distinguished members of
the Subcommittee. | am Mark Rogers, a commercial airline pilot and director of the dangerous
goods program for the Air Line Pilots Association, International (ALPA). ALPA represents more
than 53,000 pilots who fly for 36 passenger and all-cargo airlines in the United States and
Can&da, On behalf of our members, | thank you fior this opportunity to testify regarding
immediate safety deficiencies related to the carriage of lithium batteries as cargo on passenger
and all-cargo aircraft

ALPA has long advocated for improved transport requirements for lithium-ion and lithium-metal
batteries and we are pleased that your version of the HAZMAT Reauthorization bill mandates
strict new requirements. By letter dated November 4, 2009, ALPA president, Captain John
Prater, urged Chairman Oberstar to support the positions contained within the bill and requested
that its language not be weakened. We believe that the actions we have recommended for
incorporation into the reauthorization bill will greatly enhance the overall safety of the air-cargo
transportation system.

On May 14, 2009, | appeared before this committee and cited numerous incidents wherein
lithium batteries, carried either in the cabin of passenger aircraft or shipped as air-cargo,
malfunctioned and resulted in fires. On that occasion, ] presented a video of a fire spontaneously
igniting in & laptop computer's lithium battery, demonstrating that once a single cell in a lithium
battery ignites, the generated heat can cause surrounding cells to ignite as well.

Since then, six (6) more fires involving lithium batteries have been reported 1o the FAAL |
reiterate that ALPA is not advocating for enhanced restrictions on the types of items individuals
may personally carry on board aircraft. Our attention and concern remains focused on lithium
batteries transported as air cargo. If these commodity shipments cither initiate or become
involved in a fire, they pose a sigmificant nzk to the safety and well-being of an arcraft and is
DCCUpants.

While it is true that a fire involving a limited number of lithium-ion batteries may be controlled
by the active fire suppression system on an aircraft, FAA testing has shown that lithium-metal
batteries are unresponsive to Halon, the traditional extinguishing agent used aboard aircrafl.

Unfortunately, lithium-ion and lithium-metal batienes remain exempt from many of the Federal
hazardous material regulations, such as the requirement to place a dangerous goods label on the
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package, the requirement to notify the pilot in command of their presence, the requirement for
airline personnel to perform an acceptance check of the package, or any of the earpo
compartment quantity limitations normally applied to hazardous materials, Under existing
regulations, a flight crew would not be made aware of a pallet containing thousands of lithium
batteries, yet a five-pound package of flammable paint or dry ice would be subject to the full
scope of the dangerous goods provisions. These exceptions are clearly inappropriate for any
commaodity having a significant history of fire incidents aboard aircraft, as do lithium batteries.

The full regulation of lithium batteries us dangerous goods would have a significantly positive
impact on the safety of the air cargo supply chain. Improved packaging standards would help
prevent damage to shipped bafteries. Dangerous goods labels would ensure worldwide
recognition that shipments have the potential to cause an incident if mishandled, An acceptance
check would provide an opportunity to detect package damage or non-compliance with the
regulations. Pilot notification would increase the awareness of flight crewmembers and allow
them to communicate hazard information to emergency responders in the event of an incident.

Because of the inability of aircraft fire suppression systems o extinguish a fire involving lithium
metal batteries, the current ban on bulk shipments of these items on passenger airerafi should be
extended to all-cargo aircraft until adequate packaging materials can be developed which will
protect these batteries both from damage and from external heat sources. ALPA has long been an
advocate of one level of safety and security for cargo and passenger aircrafi, and we find it
particularly troubling that a commaodity which is completely prohibited from shipment on
passenger aircraft may be transported, nearly unregulated, on all-cargo aircraft

We recognize that the risk associated with a single battery in a shipped package is low. We
caution, however, against providing exceptions to the dangerous goods regulations for shipping
small batteries based on this logic, as there is nothing to prevent hundreds or even thousands of
these items from being consolidated in & single shipment. It is only through full regulation of the
shipment of small batteries that the quantity of batteries stored at a single location in an aircrafl
or in & single cargo compartment can be addressed. In the absence of such regulations, the
batteries are handled as general freight and airline employees are often unaware of the total
quantity of batteries offered for shipment or the risk that they pose to the aircraft.

The Pipeline and Hazardous Muzterials Safety Administration (PHMSA) has testified before this
Committee that pending, draft rulemaking will improve lithium bartery safety in air
transportation. However, despite National Transportation Safety Board (NTSB)
recommendations, ALPA"s urging and FAA encouragement, PFHMSA has not published any
significant lithium battery rulemaking since 2003 and even then the resulting final rule did not
take effect until 2007.

Given that FAA has received six reports of fires related to lithium batteries since we last
testified, it is clear that we cannot afford to wait several years or longer for the NPRM process to
bring about the implementation and enforcement of improved lithium battery regulations. Every
day we delay, people and property are being exposed to the potential danger of an in-flight fire
that neither the aircraft’s fire suppression system nor the flight crew can extinguish. Expeditious
approval of the legislation befare this Commitiee is necessary to ensure the safety of lives and

property involved in air cargo operations.




An objection bas been raised that if these needed regulatory improvements are made via the
legislative process, the U.S. will not be in harmonization with the international aviation
community. In fact, those with a financial interest in the ouicome of this debate — the airlines,
battery and electronic equipment manufacturers — have been allied against harmonization which
would result in safety improvements. Due to their objections, the Dangerous Goods Panel of the
International Civil Aviation Organization (ICAQ) has failed to act decisively on this issue at two
separate panel meetings over two years. As a consequence, shipments of lithium batteries
continue 1o be excepled under ICAQ rules with no change possible for at least two more years.

At a recent meeting of the ICAO Dangerous Goods Panel we made the follow recommendations
which the airlineés, and battery and electronic equipment manufacturers opposed:

I. Eliminate exceptions for lithium batteries shipped as cargo aboard aircraft. Although
lithium batterics have been involved in dozens of fires aboard aircraft, the Technical
Instructions provide relief from the packaging, testing, labeling, training, acceplance
check and pilot notification requirements of fully regulated dangerous goods,

2. Restrict the quantity of lithium-ion batteries at a single location on the aircraft. While
ICAO limits the quantity of lithium-ion batteries per package, an unlimited number of
packages are allowed on both passenger and cargo aircraft, increasing the risk that a fire
involving these batteries will overwhelm a cargo fire suppression system.

3. Prohibit cargo quantities of lithium-metal batteries on all aircraft. Following a fire in
1999, the U.5. Federal Aviation Administration (FAA) determined that a fire involving a
single lithium-metal battery would spread 1o an entire shipment, and that the aircraft fire
suppression agent Halon would have no effect the fire. PHMSA banned bulk shipments
of lithium-metal batteries on passenger aircraft in 2004. We proposed to extend this ban
to both passenger and cargo arcrafi worldwide.

4. Require the full regulation of lithium batteries, thereby alerting the acceptance and
loading personnel to the presence of lithium battery shipments at cargo acceptance points.

Because the international community has failed to take needed remedial action, ALPA believes
this Commitize should act now to protect the public, flight crewmembers and other individuals
directly involved in the air-cargo transponation system. The U5, continues to be regarded as the
world’s leader in regulating the safe carriage of hazardous materials in air transportation. We
submit that passage of this proposed legislation will enhance that status within the I[CAO
community. By pointing to this legislation, U.S. representatives will be positioned to propose
their adoption on & worldwide basis, It should be noted that whether enhanced regulations
governing the handling of lithium batteries are adopted via legislation or NPRM, they will differ
from existing ICAO rules. Consequently, for a time, there will be a lack of harmonization with
ICAD practices, regardless of the way the miles are adopted.

Compliance with provisions in the Department of Transportation’s hazardous materials
regulations will ensure that each shipment by air cargo of lithium batteries is subjected 1o the
following conditions:

A. Design testing of each battery according to the UN Manual of Tests and Criteria
B. Each cell or battery must be protected from short circuit
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Packaging in strong outer UN Specification Packaging

A dangerous goods transport document must be provided

The package must be marked with a Class 9 Dangerous Goods Label
An acceptance check is required to be performed by the operator

A pilot notification form must be provided to the pilot in command
Training must be provided to persons preparing batteries for shipment

ToEmOn

ALPA believes it is critical that the total quantity of lithium-ion batteries stored at any single
location or in a single cargo compartment must be limited. While the risk of a fire initiating in a
single battery can never be completely eliminated, by limiting the number of batieries stored at a
single location, the severity of a fire can be reduced. A conservative approach to the number of
batteries permissible at a single location must be adopled until testing 15 performed to determine
the quantity of batteries that can be successfully extinguished using aircrafi fire suppression
syslems.

In conclusion, | want to express ALPA’s appreciation for this Committee’s interest in the safe
transport of lithium batteries as cargo on passenger and all-cargo aircraft and for the leadership
which you have provided by ensuring that PHMSA promulgates regulations mandating the safe
transportation of lithium batteries. The language that you have added to the HAZMAT
reguthorization bill will greatly enhance the overall safety of air cargo operations and protect
lives and property whenever lithium batteries are moved through the air transportation system.

Thank you for the opportunity to testify today. | would be pleased to address any questions that
you may have.
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Carriage of Lithium Batteries as Cargo
on Passenger and Cargo Aircrafi

Good afternoon, Chairwoman Brown, Ranking Member Shuster, and members of the
Subcommittee, | am Mark Rogers, 8 commercial airling pilot and Director of the Dangerous
Goods Programs of the Air Line Pilots Association, International (ALPA). ALPA represents
more than 54,000 pilots who fly for 36 passenger and all-cargo airlines in the United States and
Canada, On behalf of our members, 1 want to thank you for the opportunity to provide our safety
perspective on the carriage of lithium batteries as cargo on passenger and cargo aircraft.

ALPA has a vested interest in regulations governing shipments of hazardous materials aboard
passenger and cargo-only aireraft. A topic of particular concern to us is the transport by air of
lithium-ion and lithivum-metal batteries. Over the past eight years, ALPA has urged the
Department of Transportation's Pipeline and Hazardous Materials Administration (PHMSA) to:

(1) Bring bulk shipments of lithium-metal (primary) and lithium-ion (secondary) battenes
inta the full scope of the dangerous goods regulations, and

{2} Extend the prohibition of bulk shipments of lithium-metal batteries from passenger (o
cargo-only arcraft until adequate packaging standards can be developed to sufficiently
protect the batteries.

The Issue

The degree of sk and well-documented history of incidents associated with lithium batteries
Justifies their inclusion in regulations pertaining to dangerous goods shipped by air, to include:
packaging requirements, acceplance checks, package testing, labeling, quantity limitations and
pilot potification. These measures are critically important as batteries are one of & few
commodities in which damage to a shipment is the only thing necessary to start a fire.
Expenence has shown that a fire can emerge hours after battery damage has occurred.
Undamaged lithium batteries may also self ignite and bum in the presence of 2 high-heat source.

Unlike other regulated dangerous goods such as dry ice and flammable paint, lithium-ion
batteries are exempted (or follow different criteria) from the majority of the dangerous goods



regulations, including requirements for dangerous goods labels, an acceptance check by an
airline, and notfication 1o the pilot in command, or Notice to Captain (NOTOC). It is
inappropriate to provide significant regulatory relief for the transport of lithium batteries as
cargo, especially in large quantities, considering that less hazardous items such as flammable
paint and five pounds of dry ice are fully covered under the dangerous goods regulations.

Background

There are two types of lithium batteries used in today’s electronic devices; lithium-iom, which are
typically rechargeable and lithium-meral, which are not normally rechargeable. Lithium-ion
batteries are typically used to power devices such as laptop computers, cell phones and MP-3
players. Lithium-metal batteries typically power devices such as watches, flashlights and digital
cameras,

While the vast majority of lithium batteries are transported safely, when they are damaged,
defective, or subjected to an external or intemal short circuit, they have the potential to bumn
violently, emitting flames, sparks and large quantities of smoke. There have been several recent
lithium-ion fires, including a March 2008 in-flight fire on a Chicago-to-Tokyo flight and a June
2007 fire in a passenger terminal ot the Los Angeles airport. Fortunately, in both cases, the fires
were successfully extinguished before substantial damage to property or loss of life could oceur.
The extent of the problem 15 further evidenced by the growing number of events listed in the
battery incident list maintained by the Federal Aviation Administration (FAA),

Following a fire involving lithium-metal batteries in Los Angeles in 1999, the FAA Technical
Center undertook a study of lithium-metal baiteries and their response 10 an external fire source
(DOT/FAA/AR-04/26). Among the findings published in June 2004, the FAA concluded that a
fire involving one lithium-metal battery would spread to all batieries in a shipment, that the fire
would burn violently at a temperature above the melting point of aluminum, that the heat from a
suppressed cargo fire (approximately 400 deg. F) would be enough to ignite the batteries, and
that ignition and fire would be accompanied by a pressure pulse that could cause the cargo
compartment lining of an aircraft to fail. Especially significant was the finding that the
traditional aircraft fire suppression agent, Halon 1301, would have no effect on a lithium-metal
battery-initiated fire. In effect, damage 1o a single battery in a shipment of hundreds or
thousands could lead to an uncontrollable fire.

After publication of the FAA report, the DOT issued immediate rule-making that banned the
bulk shipment of lithium-metal batteries on passenger aireraft, leaving unchanged the provisions
for shipment by cargo-only aircrafi. Because ALPA has long insisted on One Level of Safery for
both passenger and all-cargo aircraft, we continue to advocate that PHMSA extend the ban on
lithium-metal batteries to cargo-only aircraft until adequate packaging can be developed o
protect lithium-metal batteries and the aircraft upon which they are transported.

On January 1; 2009, the vast majority of lithium-metal and lithium-ion batteries were permitted
to be shipped internationally on aircraft under packaging instructions %65-970 of the
International Civil Aviation Organization (ICAO) Technical Instructions for the Safe Transport
of Dangerous Goods by Air, providing that certain size, testing, packaging and marking



requirements are met. These requirements, however, do not include dangerous goods labels or
notification to the flight crew. Because this carriage standard is of significant importance to the
well-being of our membership, ALPA is working through ICAO and the United Nations
Commuttee of Experts on the Transport of Dangerous Goods (UUNCOE) to improve the safety of
intermational air transport of hazmat including batteries. Clearly, a strong US PHMSA law is
important to that end.

Justification for Change

Air safety would be greatly enhanced by improved packaging, better testing, a dangerous goods
label that would be easily recognizable to ground handlers and emergency responders, an
acceptance check to verify that the regulations have been complied with, and notification to the
pilot in command that lithium-ion batteries were being carried in accordance with the hazardous
materials regulations (HMR).

While lithium-ion batteries can be safely transported once fully incorporated into the dangerous
goods regulations, the characteristics of lithium-metal banteries make them unsuitable for
transport in bulk quantities aboard passenger or cargo aircraft. In short, there is no safety
justification for allowing bulk shipments of lithium-metal batteries to continue to travel on
cargo-cnly aircraft when there is no adequate fire-suppression agent currently available.
Acecordingly, until adequate HMR packaging standards can be developed to protect all occupants
of an aircraft in case a shipment of lithium-metal battenies is exposed (o fire of any crigin, and o
protect the batteries from external damage, we urge PHMSA to ban bulk shipments of lithium-
metal batteries on both passenger and cargo aircraft.

On December 4, 2007 the NTSB held a public meeting and issued a report (NTSB/AAR-07/07)
of its investigation into the in-flight cargo fire on a UPS cargo-only aircraft on February 7, 2006,
A synopsis of the executive summary and list of conclusions from that report is provided as
Attachment A. In its report, the NTSB substantiated ALPA’s concerns conceming the camiage
of lithium batteries by sir.

As part of that report, on December 17, 2007 the NTSB issued a letter (Attachment B) to
PHMSA with its recommendations A-07-104 through -109. Although the content of the letter
epitomizes ALPA’s position on this matter, NTSB Recommendations A-07-104 and A-07-109
speak directly to our concemns. In A-07-104, the NTSB recommends that PHMSBA “require
aircrafil operaiors fo implement measures ro reduce the risk of primary lithium baiteries
becoming involved in fires on cargo-only aircrafi, such as transporting such batteries in fire
resistant containers and’or in restricted gquantities at any single location on the aireraft™ This
recommendation is consistent with the ALPA position to ban bulk shipments until adequate
packaging is developed

Additionally, in NTSB Recommendation A-07-109, PHMSA 15 urged to " Eliminare regulatory
exemptions for the packaging, marking, and labeling of cargo shipments of small secondary
lithivm batteries (mo more than 8 grams equivalent lithium content) until the analysis of the
Satlures and the tmplementation of risk-based reguirements asked for in Safety Recommendation
A-07-108 are completed ™



Recommendations

The full regulation of lithium metal and lithivm ion batteries will significantly increase the safety
of these commodities when shipped aboard aircraft. Class 9 requirements will result in packages
that are tested and certified, resulting in a higher quality packaging which will limit the
possibility of fire following damage. The Class 9 label on the package will make the shipment
more visible to ground crews loading the aircraft, raising their awareness of the potential danger
if the shipment is mishandled or damaged. The Class 9 label is recognizable and easily
identifiable, and does not rely on text or understanding of the English language. Inclusion in
Class 9 will also result in an acceptance check being performed by the operator, which would
limit the potential of an improper or damaged package being placed into transport. Although not
currently required, major cargo carriers may also choose to remove Class 9 shipments of lithium
batteries from the gencral cargo stream at major sort facilities. Pilot notification of Class 9
shipments of lithium batteries will enable flight crews to communicate hazard information to
first responders in the event of an incident.

The testing proposed by ALPA would allow a data-driven approach to be used to determine the
appropriate types of packages and quantities for both lithium metal and lithium ion batteries
aboard passenger and cargo aircraft. For both lithium metal and lithium ion batteries, it must be
shown that the aircraft Halon fire suppression system is sufficient to suppress a fire in a cargo
compartment containing lithium batteries until the aircraft has an opportunity to land (as long as
3 hours in Extended Twin Engine Operations (ETOPS)). This ability must be demonstrated both
for fires originating with the batteries and for fires from another source in a cargo compartment
containing lithium batteries.

We recommend that DOT amend the regulations addressing the safe transport of lithium metal
{primary) and lithium ion (secondary) bafteries aboard aircraft to accomplish the following:

1. Remove regulatory exemptions for the transport of cargo shipments of lithium-ion
batteries; these batteries should be shipped in complete accordance with the dangerous
goods regulations, including packaging requirements, labeling, lesting, {light crew
notification and quantity limitations.

2. Ban bulk shipmenis of lithium-metal batteries on passenger and cargo mircraft until
adequate packaging standards can be developed to protect these batteries from a fire
from any source.

3. Incorporate NTSB recommendations concerning lithium batteries into the Hazardous
Materials Regulations (HMR).

The regulations should contain the following provisions and be enacied as soon as practicable:

» Regulate lithivm metal and lithium ion batteries as Class 9 material, including requiring
package testing, labeling, and pilot notification.



Create very limited exceptions to Class 9 requirements for button cell batteries and
batteries installed in equipment; so long as other regulatory provisions limit the danger
posed by these batteries,

Adopt regulatory measures to limit the total quantity of lithium batieries in a package and
in & cargo compartment. Specifically, the provision granting relief from the limit of 55
net pounds of dangerous goods per inaccessible cargo compartment for Class 9 materials
should not be applied to lithium metal or lithium ion batteries.

Prohibit the transport of lithium ion battenies in non-Class C compartments (cargo
compartments not protected by Halon suppression systems). Non-Class C cargo
compartments include the main deck cargo compartment of freighter aircraft and those
under-floor cargo compartments on freighter aircraft that have not been converted from
Class [D to Class C.

Extend the current ban on cargo shipments of lithium metal batteries on passenger
aircrafl to cargo aircraft until adequate packaging standards are adopted. Lithium metal
batteries packed in or with equipment would continue to be permitted for both passenger
and cargo airoraft.

Furthermore, ALPA recommends that the DOT/FAA conduct the following testing and amend
the regulations as appropnate:

Evaluate the effectiveness of metal inner and/or outer packagings for lithium metal
batteries. Testing should determine if the residual heat from a Halon suppressed cargo
fire would be sufficient to cause auto-ignition of the batteries in metal packagings,
Determine the effectiveness of metal packagings in preventing the spread of a fire from
one package to an adjoining package of lithium metal batteries.

Determine the effectiveness of an aircrafi Halon fire suppression system in suppressing a
fire involving the maximum guantity of lithium metal batteries in metal packagings
permitted in & cargo compartment.

Evaluate the effectiveness of an aircrafl Halon suppression system on a fire involving the
maximum permitted quantity of lithium ion batteries in completed packagings.

Evaluate the effectiveness of fire resistant packagings, pallets, and/or ULDs in preventing
the spread of fire initiated within the package, and in preventing the ignition of batieries

following a fire from an outside source.

In conclusion, [ want to express ALPA's appreciation for this Committee's interest in the safe
transport of lithium batieries as cargo on passenger and all-cargo aircraft. Our recommended
actions for incorporation into the PHMSA reauthorization bill will greatly enhance the overall
safety of moving these batteries through the transportation system. Thank you for the opportunity
to testify today. | would be pleased to address any questions that you may have.

LA
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NATIONAL TRANSPORTATION SAFETY BOARD
Public Meeting of December 4, 2007
{Information subject to editing)
Aviation Accident Report
In-Flight Cargo Fire, United Pareel Service Company Flight 1307,
MeDaonnell Douglas DC-8B-TIF, NT48UP
Philadelphia, Pennsylvania, February 7, 2006
NTSB/AAR-0T/07

This 15 a synopsis from the Safety Boand's report and does not include the Board's rationale for the
conclusions, probable cause, and safety recommendations. Safety Board stalT is currently making final
revisions to the report from which the attached conclusions and safety recommendations have been
extracted. The final report and pertinent safety recommendation Jetters will be distributed to
rf;l:tmmmdnriuu recipienis as soon as possible, The attached information is subject o further review and
editing.

EXECUTIVE SUMMARY

On February 7, 2006, about 21359 eastern standard time, United Parcel Service Company flight 1307, a
McDonnell Douglas DC-8-71F, N748UP, landed al its destination airport, Philadelphia International
Airport, Philadelphia, Pennsylvania, after a cargo smoke indication in the cockpit. The captain, first officer,
and flight engineer evacuated from the airplane afier landing. The Might crewmembers sustained minor
njuries, and the airplane and most of the cargo were destroyed by fire after landing. The scheduled cargo
flight was operating under the provisions of 14 Code of Federal Regulations Part 121 on an instrument flight
rules flight plan, Night visual conditions prevailed at the time of the sccident.

CONCLUSIONS

1. The flight crewmembers were properly certificated and qualified under Federal regulations. No evidence
indicated any preexisting medical or physical condition that might have adversely affected the flight crew's
performance duning the accident flight.

2. No evidence was found indicating that fatigue degraded the performance of any of the flipht
crewmembers on the day of the accident.

3. Examinations of the recovered components revealed no evidence of any preexisting powerplant,
structural, or system failures.

4, The flight crew's continued descent to Philadelphia International Airport was not inappropriate given that
there was no evidence of abnormalities other than the odor, and that no cockpit alerts had been activated.

3. The increased airflow that resulted from the Fumes Evacuation checklist actions diluted the smoke and
mhibited its detection by either the smoke detection system or flight crewmembers and provided the fire
with additional oxygen.

6. The aviation mdustry imtiative on smoke, fire, and fumes provides specific guidance on when and how
flight crews should respond to evidence of # fire in the absence of cockpit smoke and/or fire waming.
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7. The fire on board the accident airplane initiated as a smoldering fire.

8. The hire was detected by the airplane’s smoke and fire detection system after the fire breached a cargo
container, at which time, it proceeded to spread, and the growth of the fire afler landing was fed by air
entering through open doors and bumthrough holes.

9. The exact origin and cause of the in-fhight fire on board the airplane could not be determined due to the
destruction of potentially helpful evidence; however, available evidence suggests that the fire most likely
ongmnated m contamer 12, 13, or 14.

10. The current certification test standards and guidance for smoke or fire detection systems on board many
aircraft are not adequate because they do not account for the effects of cargo containers on airflow around
the detection sensors and on the containment of smoke from a fire inside a container,

11. The threat from cargo fires could be mitigated by the installation of fire suppression systems.

1 2. Flight crews on cargo-only aircraft remain at risk from in-flight fires involving both primary and
secondary lithiom battertes.

13, The emergency response for this accident was timely,

14. Some aircraft rescue and firefighting personnel are not adequately trained on the use of the high-reach
extendable turret with skin-penetrating nozzle, reducing the effectiveness of the device in fighting interior
aircraft fires.

15. Philadelphia International Airport aircraft rescue and firefighting personnel were not familiar with the
accident airplane’s main cargo door, which adversely affected their ability to sccess the airplane's interior to
fight the fire.

16. The availability of accurate and complete airplane diagrams would improve aireraft rescue and
firefighting personnel's knowledge and familianity with fleet configurations and would facilitate emergency
response operations.

17. A Noor level emergency exit and when appropriate equipped with an evacuation slide would enable
more efficient emergency egress for airplane occupants than cockpit window exits, and the associated,

mstructional placarding of such an exit would assist emergency responders with locating and operating the
exit door and accessing the interior of the arplane.

18. United Parcel Service Company (UPS) guidance on hazardous materials information retrieval and
dissemination was inadequate, which resulted i UFPS personnel not providing emergency responders with
detailed information about the hazardous materials on board the airplane in a timely manner.

19. The requirements of 49 Code of Federal Regulations 175.33(d) are not adequate because they do not
require operators to provide hazardous materials information to emergency responders immediately upon
notfication of an accident.

20. Testing and incident data indicate that lithium batteries can pose a fire hazard.
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21. Because many incidents involving lithivm batteries are exempt from reporting requircments, the data
regarding such incidents are incomplete, which has prevented a thorough mmmmt of the causes nf these
failures and the risks associated with transporting lithium baneries.

22. An in-depth analysis of the causes of secondary and primary lithium battery failures would i improve the
safe transportation of these batteries,

23. The Pipeline and Hazardous Materials Safety Administration's August 2007 final rule regarding the
transportation of lithium batteries did not establish sufficient levels of safety for air transportation of small
secondary lithium batteries (no more than 8 grams equivalent lithium content).

PROBABLE CAUSE

The National Transportation Safety Board determines that the probable cause of this accident was an in-
flight cargo fire that initinted from an unknown source, which was most likely located within cargo
container 12, 13, or 14. Contributing to the loss of the aircraft were inadequate certification test
requirements for smoke and fire detection systems and the lack of an on-board fire suppression system.

SAFETY RECOMMENDATIONS

As a result of its investigation, the National Transportation Safety Board makes the following safety
recommendations:

To the Federal Aviation Administration:

1. Pravide clear guidance to the operators of passenger and cargo aircraft operating under 14 Code of
Federal Regulation Parts 125, 139 and 91K on flight crew procedures for responding to evidence of a fire in
the absence of a cockpit alert based on the guidance developed by the 2004 smoke, fire, and fumes industry
initiative.

2. Ensure that the performance requirements for smoke and fire detection systems on cargo airplanes account
for the effects of cargo containers on airflow around the detection sensors and on the containment of smoke
from a fire inside a container, and establish standardized methods of demonstrating compliance with those
requirements.

3. Require that fire suppression systems be installed in the cargo compartments of all cargo airplanes
operaling under 14 Code of Federal Regulations Part 121.

4. Provide guidance to aircraft rescue and firefighting personnel on the best traming methods to obtain and
maintain proficiency with the high-reach extendable turret with skin-penetrating nozzle.

5. Require airport inspectors to ensure that Part 139 airports with cargo operations include cargo aircrafl in
their aircraft rescue and firefighting aireraft familiarization training programs.

6. Require cargo operators 0 designate at least one floor leve] door when appropnate equipped with an
emergency slide as a required emergency exit

7. Require all emergency exits on cargo aircrafi that are operable from the outside to have a 2-inch
contrasting colored band outlining the exit.
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To the Pipeline and Hazardous Materials Safety Administration:

8. Require aircrafl operators to implement measures to reduce the risk of primary lithium batteries becoming
involved in fires on cargo-only amrcraft, such as transporting such batteries in fire resistant containers and/or
in restricted quantities at any single location on the aircraft.

9. Until fire suppression systems are required on cargo-only awrcraft, as asked for in Safety Recommendation
[3], require that cargo shipments of secondary batteries, including those contained in or packed with
equipment, be transported in crew-accessible locations where portable fire suppression systems can be used.

10, Require arrcrafl operators that transport hazardous matenials to immediately provide consolidated and
specific information about hazardous materials on board an aircraft, including proper shipping name, hazard
class, quantity, number of packages, and location, to on-scene cmergency responders upon notification of an
accident or incident.

11. Require commercial cargo and passenger operators to report to the Pipeline and Hazardous Materials
Safety Admimstration all incidents involving primary and secondary lithium battenes, including those
contained in or packed with equipment, that occur either on board or during loading or unloading operations
and retain the failed items for evaluation purposes.

12. Analyze the causes of all thermal failures and fires involving secondary and primary lithium bartteries
and, based on this analysis, take appropriate action to mitigate any nsks determined to be posed by
transporting lithium batteries, including those contained in or packed with equipment, on board cargo and
passenger aircraft as cargo; checked baggage; or carry-on ilems.

13, Eliminate ragulatory exemptions for the packaging, marking, and labeling of cargo shipments of small
secondary lithium batteries (no more than 8 grams equivalent lithium content) until the analysis of the
failures and the implementation of risk-based requirements asked for in Safety Recommendation [12] are
completed.

To the Cargo Airline Association:

|4, Work with its member airlines and other groups, such as the Air Transport Association, major aircraft
manufacturers, and the Aircrafl Rescue and Firefighting (ARFF) Working Group, to develop and
disseminate accurate and complete airplane Emergency Response diagrams for ARFF personnel at airports
with cargo operations.

PREVIOUSLY ISSUED SAFETY RECOMMENDATION RESULTING FROM THIS ACCIDENT
INVESTIGATION

15. Safety Recommendation A-06-565 was issued on September 25, 2006, and is classified "Open -
Acceptable Response.”

PREVIOUSLY ISSUED SAFETY RECOMMENDATION CLASSIFIED IN THIS REPORT

16, Safety Recommendations A-99-80, -382, and -B5 (previously classified "Open- Acceptable Response")
are classified "Closed-Acceptable Action.”
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National Transportation Safety Board
Washington, D.C. 20594
Safety Recommendation

Date: December 17, 2007

The Honorable Krista L. Edwards In reply refer to: A-07-104 through -109
Acting Administrator

Pipeline and Hazardous Materials Safety Administration

L. 5. Depariment of Transportation

1200 New Jersey Avenue, 5.E.

East Buildmg, 2nd Floor, PH

Washington, D.C. 20590

On February 7, 2006, about 2359 eastern standard time,' United Parcel Service Company
(UPS) flight 1307, a McDonnell Douglas DC-8-71F,* N748UP, landed at its destination airport,
Philadelphis International Airport (PHL), Philadelphin, Pennsylvania, after a cargo smoke
indication in the cockpit. The captain, first officer, and flight engineer evacuated the airplane
after landing. The flight crewmembers sustnined minor injuries, and the airplane and most of the
cargo were destroyed by fire after landing. The scheduled cargo flight was operating under the
provisions of 14 Code of Federal Regulations (CFR) Part 121 on an instrument flight rules flight
plan. MNight visual conditions prevailed at the time of the accident.”

The National Transportation Safety Board determined that the probable cause of this
accident was an in-flight cargo fire that initiated from an unknown source, which was most likely
located within carpo container 12, 13, or 14, Coniributing to the loss of the aircrafl were the
inadequate certification lest requirements for smoke and fire detection systems and the lack ol an
on board fire suppression system,

Suppression of Secondary and Primary Lithium Battery-Related Fires

A number of secondary lithium batteries, which are déscribed in more detail below, were
found loose and in laptop computers and cell phones in the sccident debris. No primary batieries
were found in the accident debris.

There are basically two types of lithium batteries: secondary (rechargeable) and primary
{nonrechargeable). Secondary lithium batteries, which are commonly used in items such as

" Unless otherwise indicated, all times ane eastern standard time based on a 24<hour clock.
* MeDonnell Douglas is now owned by the Boeing Commercial Airplane Group.

' Far more information, see Tn-Flight Cargo Fire, United Parcel Service Company Flight 307, McDonmeli
Dowglay DC-8-TIF, NT48UFP, Philadelphia, Pennsyivamia, February 7, 2007, Alreraft Accidemt Repont
NTSRIANRANTIOT (Washingion, DC: NTSB, 2007}
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cameras, cell phones, and laptop computers, contain lithium jons (charged molecules) in a -
flammable liquid electrolyte. Halon suppression systems (the only fire suppression systems
certified for aviation) are effective in extinguishing fires involving secondary lithium batteries.

Primary batteries, which are commonly used in items such as walches and pocket
calculators, contain metallic lithium that is sealed in a metal casing. The metallic lithium will
bum when exposed (o air if the metal casing is damaged, compromised, or exposed to sustained
heating. Primary lithium battery flammability tests conducted by the Federal Awviation
Administration (FAA) have shown that Halon suppression systems are nol effective in
extinguishing fires involving primary lithium batteries, Both primary and secondary lithium
batteries are regulated as hazardous materials for the purposes of transportation.

Currently, the Safety Board is unaware of any fire suppression system that is effective on
primary lithium battery fires. Therefore, although the installation of fire suppression systems in
all cargo compartments on cargo-only aircraft, as recommended by the Board,' would reduce the
risks from a fire involving most cargo items, including secondary lithium batteries, this action
would essentially have no effect an a primary lithiom battery fire. Further, until such time that
fire suppression systems are installed on cargo-only aircraft, secondary lithium batteries will
continue to typically be transported in compartments without fire suppression systems.

Therefore, the Safety Board concludes that flight crews on cargo-only aircraft remain at
risk from in-flight fires involving both primary and secondary lithium batteries, The Safety
Board believes that the Pipeline and Hazardous Materials Safety Administration (PHMSA)
should require aircraft operators to implement measures o reduce the risk of primary lithium
batteries becoming involved in fires on cango-only aircraft, such as transporting such batteries in
fire resistant containers and/or in restricted guantities at any single location on the aircraft. The
Safety Board further believes that, until fire suppression systems are required on cargo-only
aircraft, ns asked for in Safety Recommendation A-07-99, PHMSA should require that cargo
shipments of secondary lithium batteries, including those contained in or packed with equipment,
be transported in crew-accessible locations where portable fire suppression systems can be used.

Retricval and Dissemination of Hazardouws Materialz Information

The captain and first officer were not able 1o find the notice to captain (NOTOC), which
contained information on the hazardous materials on board the airplane, during the evacuation
because of the smoke in the cockpit and because they did not know that the flight engineer had
moved it. Amrcraft rescue and firefighting (ARFF) personnel who entered the cockpit after the
evacuation were also unable to locate the NOTOC, When asked for the hazardous materials
information, the UPS ramp supervisor stated that he could only provide the locations of the
hazardous materials, not their identity, and that the NOTOC on board the airplane was the only
source he was aware of that contained this information. About 40 minutes after the airplane
landed, ARFF personnel reentered the airplane without knowing whether any potential safety
hazards existed, found the NOTOC, and provided it to the incident commander.

! As & result of this accident, the Safery Board also issued Safety Recommendation A-07-99, which asked the
FAA o require that fire suppression sysiems be installed in the cargo compartments of afl cargn slmplanet operating
under 14 CFR Part 121
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According to UPS management, in the event of an emérgency, airport ground personnel
were supposed 1o contact the UPS Flight Control Group in Louisville, Kentucky, to obtain
specific information related 1o hazardous materials on board UPS flights from the Hazardous
Materials Information System (HMIS). However, LIPS ground personnel at PHL did not contact
the UPS Flight Control Group on the day of the accident. Although UPS" HMIS was on line at
PHL, UPS ground personnel were only authorized to access information about the quantity and
locations of hazardous materials, not their identity. According to Flight Control personnel, once
they heard about the accident, they retrieved the hazardous materials information for the flight
from the HMIS; however, Flight Control did not provide this information to PHL Alrpaornt
Operations or UPS ground or ARFF personnel. Additionally, both Airport Operations and ARFF
personnel requested the hazardous information from UPS ground personnel at PHL; however,
UPS ground personnel did nol have access to the electronic system containing the desired
information and did not contact UPS Flight Control in Louisville to obtain a copy of iL

Although emergency responders eventually located the NOTOC on the airplane and
ARFF efforts were not significantly delayed, UPS personnel’s failure to quickly access specific
hazardous materials information and provide it to ARFF personnel could have potentially created
a safety hazard, The Safety Board concludes that UPS guidance on hazardous materials
information retrieval and dissemination was inadequate, which resulted in UPS personnel not
providing emergency responders with detailed information about the hazardous materials on
board the airplane in a timely manner.

Since the accident, UPS has revised its operations manuals to clarify personnel reporting
responsibilities and the role and capabilities of Flight Control, promoting 2 more proactive
approach to emergency response and hazardous materials communication. However, although
these changes are an improvement and should result in hazardous materials information being
provided in a timelier manner, the Safety Boerd is concemed that other operators might not have
adequate guidance on hazardous materinls information dissemination. The Board has previously
addressed the importance of providing detsiled hazardous materials information o emergency
responders in a timely manner in its investigation of the in-flight fire and emergency landing in
Mewburgh, New York.” The investigation revealed that emergency responders did not receive
specific information concerning the identity of hazardous materials, their quantities, or the
number of packages on the airplane during the firefighting phase of the emergency. Although the
unavailebility of such information did not affect firefighting efforts, the overall importance of the
timeliness in which emergency responders receive specific information sbout hazardous
materials and the potential implications of unawareness were emphasized in the Board's report.

In the Newburgh repaort, the Safety Board noted that shipping documents are inherently at
risk of destruction by fire and that flight crewmembers would most likely be unable to retrieve
such paperwork because of the dangers of on-board fire, leaving it to the operator to provide the
information to emergency responders, At the time of the Newburgh accident, Federal regulations
did not adequately address the need for hazardous materials information on file with an air
carrier (o be quickly retrievable in a format useful to emergency responders. As a result, the

* National Transporiation Safety Board, [n-Flight Fire/Emergency Landing Newburgh, New Vork, Federal
Express Flight 1406, Dowglas DCJ(-]0, N6B03S, Sepivmber 5. 1996, Aircraft Accident Report NTSB/AAR-98103
{Washington, DC: NTSH, 199%).
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Board issued Safety Rmmnm:uduhun A-98-E0 o the Research and Special Programs
Administration (RSPA),* proposing that it require air carriers to have a means to quickly retrieve
and provide consolidated, specific hazardous materials information to emergency responders,
24 hours per day,

In response, on March 235, 2003, RSPA published a {inal rule, which revised 49 CFR
175.33 to mandate that air camiers have a copy of the NOTOC at the departure and intended
arrival airports and, upon request, make the information available to emergency responders. In an
August 18, 2003, letter, the Safety Board stated that it was pleased that RSPA had made it a
requirement that hazardous materials information be made available immediately upon request
but that it was disappointed that the revision did not address the need for providing such
information in a consolidated format. Consequently, the Boerd classified Safety
Recommendation A-98-80 “Closed—Unacceptable Action,”

Because 49 CFR 17533(d) requires air cammiers 1o make a copy of the NOTOC
information available to emergency responders “wpon request,” the regulatory requirement
suggests that the voluntary transfer of hazardous materials information, without a formal request,
15 optional for the carrier. In contrast, the Intemmational Civil Aviation Organization (ICAD)
document, “Technical Instructions for the Safe Transport of Dangerous Goods by Air,” provides
the following guidance on the transfer of hazardous materials information between aircraft
operators and emergency personnel:

In the event of an aircraft accident or serious incident, the operator of an aircraft
carrying dangerous goods as cargo must provide information, without delay, to
emergency services responding to the accident or serious incident about the
dangerous goods on board, as shown on the copy of the information to the pilot-
in-command.

The ICAOQ document promotes o proactive spproach to the transfer of hezardous
materials information during an emergency, which improves the likelihood that this information
will get to emergency responders in a timely manner. In the case of this accident, LIPS Flight
Control personnel’s actions satisfied the intent of the requirements as they are written. Flight
Control had the on-board hazardous materials information readily available; however, they stated
that they did not volunteer the information because they did not receive a request for it, therefore,
they were not obligated to volunteer it, as stipulated by the régulations.

The Safety Board concludes that the requirements of 49 CFR 175.33(d) are not adequate
because they do not require operators to provide hazardous materials information to emergency
responders immediately upon notification of an sccident. Therefore, the Safety Hoard believes
that PHMSA should require aircraft operators that transport hazardous materials to immediately
provide consolidated and specific information about hazardous materials on board an aircraft,
including proper shipping name, hazard class, quantity, number of packages, and location, to on-
scene emergency responders upon notification of an accident or incident.

* REPA mo longer exists, and PEHMSA has assumed its responsibilities.



Air Transport of Lithinm Batteries

As noted, although it could not be determined whether lithium batteries played a role in
the UPS cargo fire, public hearing testimony and the continued oocurrence of incidents involving
these batteries on board afrplanes suggest the need for greater attention to the risks posed by
trapnsporting these batteries on commercial aircrafi. A review of FAA and Consumer Product
Safety Commission (CPSC) records shows that the number of both secondary and primary
Iithium battery-related incidents, many of which involved laptop computer fires that resulied
from either internal or external short-circuiting of the secondary lithium batteries, has increased
consistently over the years.” Since February 2006, the CPSC has recalled more than 9 million
laptops containing secondary lithium batteries and has issued additional recalls for other products
containing secondary lithium batteries. During the Safety Board's public hearing, the CPSC
predicted that more incidents and recalls would occur if the deficiencies were not addressed.
Further, the increasing popularity of portable electronic devices suggests that lithfum
battery-related incidents, particularly those invalving secondary lithium batteries, will continue
to increase. The Safety Board concludes that testing and incident data indicate that lithium
batteries can pose a fire hazard.

In response 10 recent secondary lithium battery-related incidents and issues addressed
during the Safety Board's public hearing, the FAA, Air Line Pilots Administration, and PHMSA
all issued safety alerts or advisories in 2007, which addressed smoke and fire hazards,
recommended crew actions in the event of a battery fire, the availability of guidance for the safe
transport of batteries and battery-powered devices on board aircraft, and proper packing and
handling procedures for these batteries.

On August 9, 2007, PHMSA issued new requirements that tightened the safety standards
governing the air transportation of both primary and secondary lithium batteries. The final rule
prohibits the transport of primary lithium batteries and cells as cargo on passenger-carrying
aircenft. Additionally, spare lithium batteries can only be transported &s carry-on items. Further,
the exemptions for medium primary and secondary lithium batteries were eliminated, and new
marking paperwork requirements were added for those batteries transported as cargo by air or
vessel. Under this rule, on the basis of the FAA's initial testing of the fire risks posed by
secondary lithium batteries and PHMSA's elimination of many of the exemptions for primary
und secondary lithium batteries, greater shipments of lithium batteries will be transported by air
#s declared hazardous materials that will be required to comply with enhanced peckaging and
identiGeation standards.

The issuance of the safety alerts and advisories and the new, mare stringent requirements
demonstrate the growing awareness and concern within the Department of Transportation and the
airline industry over the air wansportation of primary and secondary lithium batteries and
electronic equipment containing such batteries. These initiatives will also heighten awareness
about the common risks associnted with both primary and secondary lithium batieries. Although
the Safety Board is encouraged by these efforts, other concerns still remain.

" Incidents involving small secondary banery-relsied incidents are not required io be reported, and the reporting
level might have incrensed, in part, a5 & résull of greater swareness of the hazards ssgociated with these babieries
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The FAA cumrently maintains records of aviation incidents involving baotteries and
battery-powered devices, including those involving primary and secondary lithium batteries. The
records likely do not provide a complete listing because many of the incidents involved lithium
batteries that were exempied from incident reporting requirements. As a result, many operators
have most likely not reported similar incidents. In addition, although the PHMSA's August 2007
final rule includes a marking and paperwork requirement for small secondary and primary cells
and batteries, the new requirement only applies to packages containing 24 or more cells or 12 or
miare batteries and does not include batteries packed with or contained in equipment. As a result,
shipments of batteries and electronic equipment with fewer than 24 cells or 12 batterics, such as
laptop computers, are still exempt from reporting requirements, and, therefore, incidents
invalving such shipments are likely to remain largely unreporied.

Consequently, the Safety Board concludes that, because many incidents involving lithium
batteries are exempt from reporting requirements, the data regarding such incidents arc
incomplete, which has prevented a thorough assessment of the causes of these failures and the
risks associated with transporting lithium batteries. Therefore, the Safety Board believes that the
PHMSA should require commercial cargo and passenger operators 1o repor to the PHMSA all
incidents involving primary and secondary lithium batterics, including those contained in or
packed with equipment, that occur either on board or during loading or unloading operations and
retain the failed items for evaluation purposes. The Safety Board also remains concerned that the
causes of secondary lithium battery failures are not well understood or documented. This may be
due, in part, to the fact thet proper evaluation of failed lithium batteries 15 not always performed
and that, in many cases, these batteries are disposed of before the incident is reporied, precluding
an sccurate analysis of the failures. Regarding primary lithium batteries, although it is
understood that physical damage and exposure to heat and fire are major concemns, the impact of
clustering several thousand primary batteries on a single pallet or in a single cargo container has
not been considered or evaluated. Given that Halon is not an effective suppressant for a primary
lithium battery fire, the risk of battery invelvement in any type of fire needs to be determined.

Analyzing future secondary and primary lithium battery-related incidents should help
determine the causes of the failures and, in twm, allow the most appropriate transportation
requirements to be established. Therefore, the Safety Board concludes that an in-depth analysis
of the causes of secondary and primary lithium battery filures would improve the sale
transportation of these batteries. Therefore, the Safety Board believes that PHMSA should
analyze the causes of all thermal failures and fires involving secondary and primary lithium
haneries and, based on this analysis, take appropriate action to mitigate any risks determined 1o
be posed by transporting secondary and primary lithium batteries, including those contained in or
packed with equipment, on board cargo and passenger aircraft as cargo; checked baggage; or
CArry-0n items

The Safety Board is also concerned about the remaining exemptions for small secondary
lithium batteries, such as those used to power laptop computers, cameras, cell phones, and other
personal electronic devices, which are allowed to be shipped on passenger and cargo aircrafl
even though these types of batteries have been involved in at least nine aviation incidents, Cargo
shipments of small secondary lithium batteries should be subject 1o the same packaging and
identification requirements that apply to medium and large secondary lithium batterics o
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increase peneral awareness of the risks of these batteries dnd to alert package handlers 1o
exercise greater care when loading and unloading packages containing lithium batteries,

Until the causes of the failures of secondary lithium batteries are understood and
effectively addressed, the prudent course of action is to eliminale these exceptions, particularly
with respect 1o packaging and identification. Therefore, the Safety Board concludes that
PHMSA"s August 2007 final rule regarding the transportation of lithium batteries did not
establish sufficient levels of safety for air transportation of small secondary lithium batteries (no
maore than B grams (g) equivalent lithium content), Therefore, the Safety Board believes that
PHMSA should eliminate regulatory exemptions for the packaging, marking, and labeling of
cargo shipments of small secondary lithium batteries (no more than 8 g equivalent lithium
content) until the analysis of the failures and the implementstion of risk-based requirements
asked for in Safety Recommendation A-07-108 are completed.

Therefore, the WNational Transportation Safety Board makes the following
recommendations to the Pipeline and Hazardous Materials Safety Administration:

Require sircraft operators to implement measures to reduce the risk of primary
lithium batteries becoming involved in fires on cargo-only aircraft, such as
transporting such batteries in fire resistant containers and/or in restricled
quantities at any single location on the aircraft. (A-07-104)

Until Are suppression systems are required on cargo-only sircraft, as asked for in
Safety Recommendation A-07-99, require that cargo shipments of secondary
lithium batteries, including those contained in or packed with equipment, be
transported in crew-sccessible locations where portable fire suppression systems
can be used. (A-07-105)

Require aircrafl operators thal transport hazardous materials to immediately
provide consolidsted and specific information about harardous materials on board
an aircraft, including proper shipping name, hazard class, quantity, number of
packages, and location, 1o on-scene emergency responders upon notification of an
accident or incident. (A-07-106)

Require commercial cargo and passenger operators to report to the Pipeline and
Hazardous Materials Safety Administration all incidents involving primary and
secondary lithium batteries, including those contained in or pocked with
equipment, that occur either on board or during loading or unloading operations
and retain the failed items for evaluation purposes. (A-07-107)

Analyze the causes of all thermal failures and fires involving secondary and
primary lithium batteries and, based on this analysis, take appropriate action to
mitigate any risks determined to be posed by transporting secondary and primary
lithium batteries, including those contained in or packed with equipment, on
board cargo and passenger aircraft as cargo; checked baggage: or carry-on items.
(A-07-108)



L

Eliminate regwdatory exemptions for the packaging, marking, and labeling of
cargo shipments of small secondary lithium batteries (no more than B grams
equivalent lithium content) until the analysis of the failures and the
implementation of risk-based requirements asked for in Safety
Recommendation A-07-108 are completed. (A-07-109)

The Safety Board also issued recommendations to the Federal Aviation Administration
and the Cargo Airline Association.

In your response to the recommendations im this letter, please refer 10 Safety
Recommendations A-07-104 through -109. If you need additiopal information, you may call
(202) 314-6645.

Chairman ROSENKER, Vice Chairman SUMWALT, and Members HERSMAN,
HIGGINS, and CHEALANDER concurred with these recommendations.
[Original Signed)

By: Mark V. Rosenker
Chairman
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BATTERIES & BATTERY-POWERED DEVICES
Aviation Incidents Involving Smoke, Fire, Extreme Heat or

Explosion

As of August 3, 2010, 113 air Incidents invelving batteries have been recorded since March 20, 1991

Mole: These are recent carpe and baggage incidonis that the FAA & eware of  This should not be considened as &
comgdate listing of all such incldents. The inciden] surmmaries included here are infended o be brief and chjective, They
de nol represant all informiation the FAA has collected, nar do (hay includs all invesligative or enfarcement aclicns takon,

DEVICE AIRCRAFT

b J¥PEoF TYFE | INCIDENT SUMMARY

SOURCE BATTERY PR

f'-l'ﬂ-l:l|
Imitinl repost from United Parced Service
indicated a worker ot the Salt Lake City, UT
24-JUNE-2010 | Non-spilluble, facility noticed a leaking package offered for

DOTS800.1 rechargeable, lead-acid | FOWErSURRlY | o iz Ftpempnt (ol mopns, Conte.

Farm ; " : t for device : Subsequent inspection indbeated the package
wis madiating hest. It coninined a batiery that
wis arching becauss umprotectsd terminals
were in coninct
Inkiial report from Delta Aklines and Inchdent
reaponse pereontel indicated that while
placing o checked bag o on a cart af the

E-MAY-2010 Seatile-Taconsa International airpo, 8

DOTS800.1 hagwhmdlubnudn"p_np"mduw:

Fo ; q Repor indicates 2 loose NIA Piios flame and then smoke coming from the bag,

S A% | CR123 lithium batteries BT | Airport police and others responded to the

o T ingident. The terminal was evacusted, Al the

i conchusion of the response, reports and
eyewitness accounts obtained indicated ihe
bagpage remnants incloded the CR 123
|ithium batteries.

Initinl report from American Abrlines

indicated that a lithium-ion battery powered

curling i checked baggage may have
20-APRIL- swiiched to the on positien in the bag room a2

2010 A . Marita Airport, Japan after o flight. The

poTsson.y | Lihm-in batigrics Cudinglron | Passenger | irident caused the associated spare lithium-

Fiorm ion batteried In proxkmity to the curling iron to

g0 into A thermal naneway condition. As a
rasull, the bag and some contents werg
scorched,

FAA Oifice of Security and Hazardous Mesansls




9-FEB-2010
Report from Ak
Carrier

Lithium metal wiligquid

A

Initial report from Uinkled Parcel Service
Adirline indicated that, subsequent o nir
transport from Hong Kong. during the local
ground portion of the delivery, the truck
driver beard a loud pop. First respooders
were called o the scens. One of the batberfes
in one of the packages in ihe shipmeni
ruptured, discharged 500t and dishdged other
batteries in the packaye.

S-SEFT-2000
Heport from Ale

Lithiam-ion batiery

Electronic

Initial report from American Alrlines
indieated that one of its compamy-owmned
batteries available for on-board use by

E‘:‘nmimdrmndtn-mlmwnuﬂﬂ

25-AUG-2009
Report from Air
Carrier

Initial report indicates
Lithium-ion batiery

Initial report from Federal Express indicated
that a buming and smoking package was
discovered at the Mediond, MA facility. The
packnge was in rouie to Seattle, WA, An
unssiccessful aflempl was made 1o extinguish
the fire by cutting open the package and
applying a fire extinguisher, The Fire
Department had to be called. Subsequernt
inspection revelad that twe of the devices
heated and caused the sumounding packaging
to ignite.

i F-AUG-2009
Report from Air
Carmer

Lithiem=ion battery

A

Initial report from United Parced Service
Alrline indicated thal a smeldering

was aoticed at its Taiwan Hub. The package
was transported from Macag, China
Inspection of other packages in the same
consignment indicated that similar batteries
wiere offered without terminal protection.

14-AUG-2009
H‘.up:_ui from Air

Initial repont from Federal Express indicated
that wpon landing st MMinneapolis-St, Pauwl
Adrport the crew was alerted fo a fire by a
waming light associated with a forward
compartment. Upon subsequent inspection of
the relevant Unit Load Device, mumerous
packages were discovered with smoke and
fire damage.

B-ALRG-2009
Report from Alr

Mon-spiltable lead-ncid
batteries

MiA

Cargo

Initial repont from United Pareed Service
Ajrtime indicaied that a package that had
earlier been offered for air transport was
noticed as *hot to the touch™ at its Louisville,
KXY Hub, Upan inspection it contained two
batteries, ane of which appeared 10 be short-
circuiied.

FAA Oiffice of S=cuney and Hammdees Mserals




Initial repont from United Parcel Service
Airline indiented that ane of severa] relsted
packages transparted from Romulus, M1 wa

I!—JUL"I"*WJ‘?_ = oose™ in discovered to be emitting smoke and
mnﬁmna: Lithium-ion cell phome 3 P smoldering in Santo Dominge, Deminican
SB-WT el batteries writhout oot call Republic. Upan inspection, package
; ,..---—"""'HH contained numerois beose lithium-ion
e batteries with “  mo protection of the coniact
points ™ Package documentation indicated,
*used hatteries — non haz”,

Gale Infitisl report from United Parcel Service
13-JUN- Airline indicated that a smoking package was
e i (A om | S semrbintes

e on,
5800.1 Form Rachargeahie Battery the battery was observed to have bumed

through the shipping box.
Initial report from Undted Pascel Service
Ajrline indicated that & berned package was
L A-TLN-2009 o thﬂhﬂiﬂulmilﬂ
. . ; Bi Power Dievice &g it was unloaded. The
“"‘""""E.ﬁ““"‘ ot Device gD pm:hwbﬂumﬁmllyhld:dinﬁﬂlddﬂn
— on UPS
ﬂ[ghilﬂﬁ?ﬂ‘nﬂﬂn‘t.‘]n Califomia. DOT
Farm 5800.1 report (o follow,
Initial report from Sowthwest Airlines
incicated that a checked bag was ohserved to
i3 h2000 Hand held be “smoking™ on the airpart ramp at the

- : Cordless Manchester-Boston Regional Airport prior to
“““‘I:.ﬁ“'“"" i A PowarDyill | TS0 | \oiing. The bag contsined & spars dril

Battery battery, A screw inside the bag had connected
with the exposed batiery terminals apparently
cauging the incidest.

Initial report from Fed Ex indicated thas,
while of the Pittshurph airport, a packoge
masle of “rice paper” fell exposing three

I 5-JAN-2009 2

DOT 53001 | B We N A e e valocink

repoet fraen Afr | Spillable, Electric Storage | V" Caepo GREEEE begen ¥ atc, A

artar n result sparks were ohserved shooting from
the package. The package was marked &5
non-spillable batieries as required by 49 CFR
173.1590d)2) and ICAD T1 USG-VOE,
lsitkal report from Fed Ex indicated thas,

2, 12 volt while t the Memphis hub, the package fell

13-DEC-2008 hatieries nnd the unprotected ierminals came in contnct
LHOT 580401 Batterics, Wet, Mon- connecied in C with metal “shelves”™ inside the package. This
report from Alr | Spillable, Electric Siormge | one package caused the batieries o are, As aresul, the
Carrier resting on mmﬂrmhmm
“shelves” The package was marked &3 being in

compliance with ICAC T1 LISG-VI1.

Fas Oiffice of Secunty end Hamedoes: Materials




O7=5EP-20418

Report from
UK CAA

el type bead acid

Initinl repost indicated ihat o battery-powersd
wheckchair burst into Nomes as it was baing
unlondad from a passenger aircrafi in
Manchesier, England.

DB-AUG-H08

Lithium ion/Type
CFe2311, 1-voli

Dell laptop

Passenger

While in flight, a passenger on American
Adrlines flight 1539 from Washington
Mationa! fo Dallns Ft Wosth, noticed his Diell
Inpiop was smoking. The passenger removed
tha battery pack amd gave it to a flight
pitendant. The flight sftendant placed the
batiery in & coffes pol in the aft gallery and
poured water and Sprite on iL Dell has been
advised of the incident.

(8-AUG-2008
Adr carrier

Lithium jom

equipment

LIPS Alrdine reports that a packape confaining
LED lamps powered by excepted lithium ion
batieries was transported on UPSN0213 on 04-
ALUGD from Loulsville, KY 1o Cologne,
CGiermany. [t was subsequently observed
smoking in a UPS ground sort facility in
Caopenhagen, Denmark,

044 PR=2008

Battery Wel, Mon-
Spillable, LINZE00

A package was offered to UPS by Enersys
Ing, in Warrensburg, MO, destined for Espeo,
Finland. During the handling process in
Copenhngen, Denmark, the package of Man-
spillable sealed lead scid batieries erupted
into flame while being loaded om & truck. The
Iocal fire brigade and bomb squad responded
and have possession of the package. 11 was
determined that ihe ierminals consisted of
haolts screwes into energizsd sockets,

18-MAR-2008

United Adrlines
(UALA}) Pilois®
ntemet forum

YCR123A" Lithium metal

Flashlight

In Demver, a UALA employes had two
Nashlights that contained CR123A Lithium
barteries, Flashlight used for inspection of
glreralt staried 1o dim. Flashlight was turmed
off end placed in storage compariment in
cockpit of 757. A banging noise described
like ganshots originnied from the Aashlight.
Cap os the on/off switch blown ofT and
became projectile. Employees hand and
fingers burmed when he touched the flashibehi
to mowve it to the rear of the cockpit.
Mechanic responded and safsly removed the

Fap Ceifice of Secueiry and Hassrdoos Mazerals




An i-Theater Video DMaplay Unit used for
viewing enfcrininment sysiems was charpged at
hoame prior 1o United fight from Chicago to
Tokyo. Control unit was in use for 2.5 hrs.

Rk Personal . 5
: Lithium ionpolymer3. TV ; during the flight. Control unit began 1o
VEMIAR-2008° | 000mAH Lm""t‘” Spenptr | ptoocate bewt, camsod tha plestic e gl
and emiited 10" plume of sparks and debris.

United Caprain doused unil with water, Small

nrea of carpet damage 16 agreradl and no

injuries fo passenpers of Crew,

The make-shifi power unit fior 2 passenges's
25-FEB-2008 Make-chift lzptop computer began to smoke during pre-
TSA report e Celly power unit e o board security scresning ot Terminal 7 of the

Log Angeles Intemational Ajrport.

Approximately two-thirds of the 189

passengers had boarded a Northwest Airlines

Takyo-Hong Kong flight, when a pasacager's

carry-om bag cought fire inoan overbead bin.
14-FEB-2008 Under imyestigation Flashlight Passerper Flight sttendants put out the fire with two fire

extingulshers. One passenger dulfiered a

miinor bum when he irled o put out the fire by

hand. Early indications are that a battery in a

small flashlight inside the bag canght fire.

Lithium metal {tithiam

plthgumse iz ide) Shipment was submitted to UPS for *2* day

= Alr” service. After pick-up and groend

H'DEE'E-WT Hm' dﬂrﬁx thIE EECDR. . 'II'BHH]]I]HII:I;D]I. ﬂ":: P-Ehsﬂ “Ij![ﬂmlll:[:ﬂ!h'
v o | et SaokDetle | oo [T | kg o flty i Coon, . An

battery contained 16,65 o wf‘wmm“”mﬂ"“ Fice

grams of lithnem (3.3 -

jgrams per cedl).

A package confaining an BT helicopier kit

|5.DEC-2007 with lithium polymer bateries was being sent
Lithivem bomn'polvmer for Pocked with from Hong Kong to the MNetheriands. 1t was

P radio controlled model radio condrolled | Cargo flight | discovered emitting smoke of the FedEx sort

fcidont rapit helwopter helicopter kit cender in Frankfurt, Germany. The package

wis broupht cutside the building and the fire
was extinguished.

Faa Offics of Security esd Hezardow Materials




A packuge of lithium polymes batteries for
remate control aircrelt was being

by UPS frosm Argenting o San Marine via
Cologne, Germany. At the LIPS hub in

1 1-DEC-2007 Lithium lon'polymes for Cologne, & customs [nspector cut imta the box
radic controlled mode] with a knife, accidentally cutting imtoa
e planes: Cargo flight | bettery which then caught fire. The batbery
e FlightPower F1A, 5350 Tendd & soft plastic exterior withowt o hard mets]
fepan mAh, 1835V shell. A fire alarm was triggered and 400-500
poople were evacumted from the facility for 35
minates. The section of the
accompanying MSDS stated the batteries
were “roa-reguilated™,
After Aying from Hong Kong, 8 Korea-bound
baox was emitting smoke apon offlcad at the
FedEx Hub at Subic Bay, Philippines. Mo
I0-SEP-07 Lithium-ion flames were seen, The box was removed fFom
Xlamen Powerlong Cargo flight the sori, The ouler-most box was an gverpack
Air carier 3.7v, 4000 mAh and 5200 conizining three inner fibesboard boxes. 1t's
mAh belisved each of the inner boxes contained
i 120 Ethiumeion batteries. The fire was
pcontained to ane mser baw
OE-ALG-2007
The battesies traveled from Hong Kong to
g:pmi froam Lithium polymer (fon) fight Frankfurt on a FedEx flight. Curing customs
Erman Arkeri 11,1 Yokt g inspection, one of the 440 batteries in the
transpoet package started to burn.
officials
While walking in the Long Beach, CA, alrport
terminal prior to flight, a passenper's persons]
kg T E‘F“:}'I‘:‘i wir filter womn around her neck exploded in a
Lithium CRIZ3A Ruddy™ streak of fire. The battery was cjected af high
T {probable lithium metal) e Prssenper speed acroas e terminal and melted the
FAA persoml flight carpit where It came to rest. Pagsenger was
: “;T il uninjured but suffered scorches/barns on her
clothing. A non-rechargeable lithium metal
battery may have been put indo a
before inserting it mio the afr purifier,
JURRIANE While waiting in the airpon gate areca, o
Airline repont passenger phegged his laptop computer into an
ideo fram J electrical oullet on a eolumn in the seating
ik arsa, At some point the computer began
asted to e Lithiuim i [l kaptop Passenger smoking, Adrfine agent sugpesied the
P & el computer flighs pazsemger unplug or shutoff the computer bat
i passenper did nat. The computer eventually
- burst into flames, Fire extinguishers were
ﬂ':’mm' uged 1o suppress—bul not quickly
00T extinguish—the fire.

Fut Office of Secerity and Hamrdow Malerials




15-May -2007
{report date)

NASA ASRS
Report § AB
2007: 26/9-1
/15007
TI0630

Lithium-=ion batiery pack
for Sowy PSP

Mo indication
that bastery was

in or atiached to

Sony PSP

Passenger
flight

Ramp worker removed checked bag that was
on fire when loading passenger aircraft. Fire
department determined that the Gre was
caused by a baltery-pack for o Sony PSP
handheld video game,

Noie: This fforemation comes from an

anpeymous report wia the MAS4 ASRS
Airfing, location, persony brvolved ond exaci
dlare g umkmow

22-MAR-2MT

FAA report

Two Nezergy Promark 15-
volt, 78 AH, alknfing
battery packs (30 cells

Carge Might

A batiery pack caught fire at ihe FedEx
Fecility in Forest Park, GA. Apparenily, &
soldering eror during manufacture
contribuied to & short cirewidt of the battery,
The manufacturer has redesipned the battery
and extemal packaging.

19-MAR-2047

AT camier

“CR123" lithium metal

Reporsedly; baitery
Sragments were dispored of

by crew

Possibly a

MNe pasienger

for the hanery

Prssenger

1 % hours into a passenger fight from Buenos
Adres o Mizmi a small explosion cecurred in
the Business Class section of the atrerafi
There were sparks then a flash and smolce.
Flight aitendants, then the Captain, respondesd.
Batiery fragments were the only evidence
Found, It is suspected that the battery dropped
inio & seat and arced agalne a metal seai
framie causing it to explode. The ruptured
bastery splatiered debris on overtiead bins, A
fragment hit 8 passenpger bn the bead burnkmg
her hair near ber earlobe. Seven flight
attendants were nffected by smoke/fisme
inhalation. All refused medical treatment in
hitaml Cive abreraft seat bottom and four seat

covers were damaped and replaced.

S-MAR-2007

Alr cumrier

Lithium bom

Laptop

Passenger flight from Toronta fo
DrallasFt. Worth diveried o 5t Louis after
sirong electrical buming smell in the cabin,
Source was laptop being used by o passenger
while plugged in (o aircrafl power post via
power comvarler. Power convener reporiedly
heated up, Alrcraft power port and lapéop
reportedly in normal working condition
allerwarnds.

1AM R-20407

Australin
CASA repont

LLitkilan metal (mon-
rechargeable )

Twenty-fowr Swrgire
BF123A batleries

LIS miail package from EBay nternet vendor
contaiming the baterses was iransported on a
passenger flight fom LAX to Sydney and
cauphi fire st the Sydney Mail Gateway
Facility.

Fauh Offlce of Security and Hazardous Mabensis




26-Peb-07

FAA case #
200THE 700130

Two 12-voll bateries

Passenger
flight

During checked bappape screening, TSA
personnel discovered twa 1 Z-volt batieries in
i passenger s ool box, reporiedly for a
business demo. The baitery terminals wene
exposed. Upon examination, one of the
terminals fouched the ETD table and sparked
causing the screener io drop the battery. The
battery landed with both terminals down and
started smoking. TSA determined the batieries
were not “hazmat” and the airling agreed o
transport the batieries as long #s the terminals
were protected.

10-FER-2007

Adr carrier

Eneigizer lithium metal 9-
volt, Energier lithium
metal AA, and [LLY NP-
L.508 lithium ion batteries
were &l present.

One Emergizer Hihium
meta] F-volf was destroyed
In the fire und seems most
Likely to be source of the
fire.

Packed with

mdiodvideo

While still climbing after takeoll fram JFK,
emoke began pouring fram an overhesd bin in
the passenper cabin. Passengers aberted the
fight attendants who responded. A flight
nstendant opened the bin and saw thick black
smoke and fMames in the rear of the bin. As
the plane returned to the airpart for an
emergency lnnding flight attendants were able
bor it ot the fire, discharging two Halon fire
extingukshers. Water was applied to some
cloth embers thai continwed fo bum afier the
Halon was used.

Cockpit crew smelled some light smoke in
the cockpit and donned 02 masks for appros.
20 seconds wntil the smoks dissipated,

Source of fire, bag with sadio-video equip
wns secured in a brvabory. Adrcrafi lended and
tnxied 1o the gate. One passenger complained
of chest pains and needed assistance in exiting
the atrerafl

The fire apparently was caused by locse
basieries that were packed im o bag with other
midic-videa equipment.

FAA Ddlice of Security s Harssdos Muierisy




COme Lithiem metal
CRI123A (probable)

Pasrenger alio parchused

CRI23A batiery and
charger for the device

"Fresh Air
Buddy"” .
filer

O & Houston-Portland passenger fight, s
personal adr filter, being wom on & strap
erodnd & passenger’s neck, slaned a fire in the
cabin. The device starfed making hissing
soundds and then emitied bright sparks/flash
and o clap/bang sound. The passenges
remaved the device and it fell between two
seal cishions where i continued to bum and
emoke. Passengers dumped water on the
device mnd then flight stendaris put ot the
fire with a Halen fire extinguisher. The
akrcraft diverted to Colordo Springs. The
paszenger wearing the device suffered a
superficial bum 1o his chest, Dozens of
passengers were examined by EMT
personmneld, mainky for complaints relsted 1o
inbalztion of smoke andfor Halon fumes. Five
or six passengers were taken fo the hospital.
The two fire-resistant aircraf seat cushions
were replaced doe to having boles burmed in
them.

The airline Night atiendant accidentally
disposed of the batery, se a determination of
what type of lithium batiery (primary vs.
secondary) coubd not be made. NTSH took
possesslon of the device snd sent 1o their kab
for anakysis, Lab analysis of the damaged
device was inconclusive in determining wiat
caused the malfisnction.

l14-Dec- 2000

Repart from air
cartler

Counterfeit CRIZ3A,
Tithium metal

Flashlight
WE-
e

Cargo flight

Dwuring & UPS cargo flight from Sydney,
Auystralia to Guangrhon, China, at 38,000 ft.,
the crew heard & loud bang. A crewmembes
found that kis flashlight in a bag next 1o his
seat was warm and had a strong odor coming
from it The Mashlight was opened and there
was sopl'residue From burning, One of the
two batieries (now determined to be
counterfeit) wos damaged. Earfier the
crewmember had droppeid the flashlight aboug
fi inches into his bag and heard 2 thump.

FAA agent

Nonspillable lead acid, 12-
volt, VRLA industrial
[ Marathan M12V155FTX)

Cargo flight

A palbet of eipht batteries was belng shipped
from Cannda to Brazil. Atthe FedEx
Memphis sort center, ons of the batteries fedl
froam the wooden skid and cracked open its

howsing, causing some buming/scarching,

Faua, Oiffice of Sacurity and Humedoes Materials




1 1-Iory-20006
Motification by
LIS Cuisloms
and CPSC

FAA case @

Lithium lon cell phone

Cargo flight

Aller being shipped by air from China (o the
LS, some batieries were selected for
inspection by LIS Costoms. While on the desk
of an import specinlist, the batiery stared
emitting sparking flames and smoke.

15-Sep-2006

FAA Case 8
2006GL 04T

Silver oxide bution cells,
VArioes sizes

Cargo flight

During off-loading of their Phymowth, MN
Facility, DHL/Alrborne personnel discoversd
twio boxes that were warm to the iouch. The
boxes were opened and found to contaln
hundreds and hundreds af button cell bafteries
loasely packed together in o plastic bag liner,
Batieries were being shipped by & small
business bantery recycler that stated they
thought all batteries werne discharged. Tests
showed mamy still had positive voltage,

15-Sep-2006

United Adrlines

Lithium-iom laptop battery

[BM Laptop

Passenger
Might

Approximately 15 mingtes prior to departure
of 8 LAX-LHR ransatlantic MHght, the laptop
compuier of & passenger began to smoke. The
relief pilot and plrser assisted the passenper
in removing the Inptop from the airplane. The
laptop was placed on the foor of ihe gaie aren
whers il continged to wmoke from the battery
pack orea and a small flame sppearsd. A
cusiomer service representative discharged a
fiire extinguisher on the fire. The battery pack
continued 1o smoke for an additional couple
minutes with white smoke and a strong odor.
The Fire Depantment responded and discarded
the burnt banery pack. The passenger stated
the: laptop was an TBM that belonged io his
company and had been in his possession the
entire time, having original parts amd never
hnving been serviced. The passenger was
reportedly not using nircraft powes (0 operate
the compuder, The airplane remained in
gervice anil depanied on tme withodt the
incident passenper,

17-Tul- 2006

Fodex

FAA

Eaple Picher-Eokaom
Lithiam jon‘polymer
{iased for remote control
muodels), 122 batteries of
various §ires

Cargo flight

The unlabeled/marked package was
discovared to have caught fire while being
heeld in bond fior customs clearance in Korea
Package had traveied to Korea in FedEx
system from Vienna via Paris and Subic Bay.

FaA Office of Securiny and Huamious Matenals
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1 5-July-2006

UPS report to
FAA

FAA case 8
206SOTI032E

Twa Nowih Srar 12-valt
puaspillable, 70 Ah, model

NSETD

Cargo flight

A package caught fire while being unicaded
from & ULD of the UPS sont facility in
Louisyille. Airport fire personnel

and inside the box they fomnd rwe 12-valt
profecied and the batteries were not secured to
prevent movemend inside the box. The inner
packaging consisted of Styroloam peanuts and
paper. The stalement from il fire personnel
indicaled the terminals on one baltery came in
contact with the other, arced, then caused n
fire.

T7July-2006

LK CAA report
1o FAA

Upon arriving af homse afler a flight, a British
Airways passenger found that his battery-
powered phatographic flash unit in his
baggage had burst holes in some of his
clothing. Plastic housing on flash wnit had
also melted

2-Jume-2006

China CAA

Lithiem ion /! pelymer,
T.dyolt; 10000 mAk

An Alr China pesienger flight from
Ciuangzhou to Chengdu diverted takeodT dus
i i lithium batiery fire in the cargo hold.
While taxiing for departure the: fire alarm for
the lower deck cargn compartment activated.
The Caphuin immedintely relcased the fire
extinguisher and the aircraft stopped taxiing.
Passengers were evacunted, A burnt package
containing lithium palymer batteries was
discovered in the carge hold up againat the
celling of the compartment on top of the other
packages. Bum marks were visible on the
ceiling. Shipment was declared as electric
parts; there was no indication of lthium
batterles or Danpeross Goods. Mo UM test
report was available for the batteries. Eleven
other boxes were in the shipment.
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Shartly before flight deparnure, a burning
smell was detected in the firsi-class cabin of a

Lufthansa ORD-MLIC fight.,
Maintenance personnel were called to check
I 5=y 2006 and found it was coming from hand luggage
trasbide an overhead luppase bin shove seat 24
Lufthansa DG The Might attendants evacusted the
Cecurrence Lithiusrm-bon in first class and frst 2 rowd of coach elase.
Raeport # Lapiop with Passenger Crew wed extinguishers o prevent seiting off
000106 (VGP-BPLAVGP-BPSY or | spare hatiery fight whal was seen as the beginning of a show fire.
equivalent) Maintenance immediately brought the bag
DOT incident outside the aircraft onto the mmp where it
repor ¥ started 10 caich fire. Fire dept was called 1o
2006060033 assist. Fire was eventually put out after
reigniting cnce. Fire appanently started from
the extra batiery pack for a laptop which was
purchased om cBay. Flight deparied | hour 18
minutes fate.
Air packzge shipped from Puernio Rico o
£5-Mar-2006 Cleargia containing a baitery was discovered
! smoking while out for Fedex delivery to final
r‘:ﬂﬂ';“‘“ Land nlcint Corga flight | 4 tination. The package was removed and
Sasalbad.. Contlnes i
20060401 59 package
03-MAR-2006 LiS-bound package was noticed o be smaoking
Lithbuen bon bution cells, Might af ouibound FedEx station (n Shenren, Chins
FedEx incident | mir, by Living argo Upon irspection, ihe package of Hthivm jon
repart batteries was discovered to be on fire.
Employes had power tools in baggage. TSA
observed smake emitting from suitcase on
SRS IR baggage belt and pulled it off the belt, Fire
Vi mad Two NiCad cordiese drill Prssenges dept. was potified end extinguished the fire.
SOBENMTO010 barteries flight Bag contaiined two WiCad cordless dirill
p bakleries, Ome battery had melted, Company
of traveling employee paid $15,000 civil
penalty.
During cargo sort operations in Memphis,
FedEx personne] discovered a smoking
fiberboand box. Four boxes contained 250
Z5-FEB-2006 Nickel metal hydride batteries. Four of the
PAA Spechtl | Nickel Metsl Hydride fight | fiberboasd boes lost their
e tand | NIMH) Cogo structural Enteerity due 1o the weight of the
LK CAA batteriea which were packaged loosely
i without proper shart circwit profection. The

batteries wers being shipped from London to
51, Louis. The UK fined the shipper a total of
£3H00,
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+-0CT-2005
LUK CAM report

Diry cell / rechargeable

Afler being unloaded from a domestic flight
in England, a package caught fire due to the
activation of a portable drill inside. DHL
driver suffered smoke inhalation and was

treated at o hospital.

14-5EP-2005

FAA Agent

Eight large heavy-duty
Industrial 12-velt batteries

{Specs: 1350 CCA, 245
Amp Hrs @ 20 Hrs)

Bamerses (n
metal racks for

solar panels

Cargo flight

During loading of outhound FedEx fight in
Portland, ME, & package fell off the forklifi
and landed upside down. Sparks and a small
fire were seen immediataly. The cardboand
ouser packaging was removed exposing eight
Earge batteries connected to exch olher inside
& metal frame on o wooden paliet. Terminals
were all expased. Visible bum marks were on
two of the batteries as well ag on the crosshar
of the metal frame. Mo packape marking or
fabels indicated batteries, Documentation
indbcated the shipmend contzined solar panels
ard schoo] supplics.

18-JUL-2005

FAA case 7
2005MWMT00LT

Twa Ryabi 14.4-volt
MiCad rechargeable

TSA officer observed smoke coming fom
baggage. Uinited and TSA personnel
discovered 2 Ryabi 14 4-volt NiCad power
toal batteries. One battery hes short eircudted.
Company of the employee carryving batieries
paid S10,000 civil penalty.

20-JLIM-2005

FAA case ¥
DS WPTDEZ 18

DOT Incident
2005080470

Lithiem lon

Battery-pack

Cargo light

At UPS in Ontario, Calif, during unlosding of
a ULD from Shanghai, it was discowered that
@ fire had taken place inside the ULD. A
package containing a Hihium-ton battesy pack
was jdentified as the source of the fire. Upon
discovery, the barnt package and its contents
were cool to the touch and there was no
smoldering cvident,

I E-MAY-2005

18 D-cell hatteries

Marine buoy

Corgo fight

A FedEx employee tn Frederickeburg, VA,
was imjured when o package that v was
koading into o ULD exploded. The packnge
contained a marine buoy powered by a
battery-pack contnining 18 D-cell batteries.
Apparently some of the batteries had
deteriorated causing gns o build up ina
sealed container. Static electricity genersted
by sliding the box may have been the ignition
WHICE.
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TSA screeners discovered smalderdog

batleries in & passenger’s checked baggage.
They discovered 24 9-voli baneries, most of

25-MAR-2005 them packed loosely inskde & cardboand box in
the baggage. Only nine of the basteries had
TSA repori o | Twenty-four S-volt B - their terminals profected {with plastic caps or
FAA ANE Energizer Industrial Mime electrical tape). There were other loose meial
batteries fHght ohjects in the box that apparently came in
FAA cass# contact with the terminals; one metal object
200SNETO0152 was visibly charred. Al least one of the
batteries was still hot to the touch,
Passenger paid 51500 fine,
An undeclnred package containing 18 lihium
11-FEB-2005 batteries caught fire while being inloaded
from a comveyor beli 81 the FedEx facility In
FAA incident Lithium battery, solid 'White Bear Lake, MM. Fﬂ:l:'glrﬂh:
surnmary cathode, manufisctured by . report bearing a “pop™ sound sesing
Eagle Picher of Sumey, | O Cargo fight | 47 pox "lifted™ off the conveyor belt by the
BOT incident BC, Carinda. force, The shipment had flown from Los
repart # Angeles 1o Minnespolis and was 1o be trucked
2005030047 to Clear Lake, Wl. Only one battery caught
fire.
Shorily after depanture, the battery exploded
in the hand of a cameraman traveling on the
20-0CT-2004 VP campaign plane of Sen. Edwards (the
Uferalife 9ol lithium cameraman reportedly was In the process of
Greenshors (traditionnl 9-valt form: Camera Fassenger changing batteries), [t spewed shrapmel and
F‘EDD.E::ﬂdtl'HL; rectangular wlm}m equipment flight ignited ;h': ;m which w:ni
paper terminals on top extingu attendants and others.
media accounts The Might crew declared an emergency and
returned o Faletigh-Durbam akrport without
further incident.
Crne of the batteries was packaged so that its
14-SEP-2004 i terminals were able o come into contact with
ml 11' 'mlu’m”::i:‘ Cargo fiight | etallic seasor tape that was packed with it
FaA field agem acid | | This resulied in & shont circuit and fire
imfitial report discovered at the Greenville-Spartanburg
FedEx facility after the flight.

Fan efice of Secamity and | lazsrdoes. Matenals
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04-SEP- 3004

FAA incident

Dry, Alkaline, C-cell,
(four)

Diving
flashlight

Passenger

Diving Mashlight exploded at LAX as it was
removed from checked baggape by T34
persannel during the CTX screening process.
Minor injuries o nine people. The incident
oocurred prioe 1o the baggage being loaded on
the passenger aircraft. A 1996 NIOSH repon

(Exp. Date: MAR 2005) may have been
improperly installed sccording to the FAA
SHMMAry,

]

0= A LICE-2004

FAA incident

Incident Report
2004081622

Lithium-ion

Lithium-ion

assembled
together inn
plastic cose:

Cargo flight

Prodotype lithium batteries shipped under o
competent autharity spproval from California
o Europe apparently stzried & fire ina ULD
during the loading process at the FedEx

is hub. The ULD had just been londed
for & transatlantic Night (Memphis-Paris), The
LILE el many oiher packnges in [t were
damaged'destroyed by fire. Shipmeni
apparently was in violation of the DOT

approval allowing the prototype battery 1o be
shipped.

2B-AFR-2004
BOT Incident

report
2004030033

Carga flight

While unloading a container in Dothan, AL, a
FedEx ground handler smelled buming
plastic, The package was located and opened.
Several dry batieries inside had wires
aitached Plastic bag inner packaging was
melied ped inside of box showed b merks.

1 -AFR-2004

FAA incident
SUFRIAATY

Ni-Cad, |8-vol,
rechargeable

DWWkt
cordless power
drill

Passenger

A power drill with battery aitached was
activaied in checked baggage. Drill generaied
heat, setting fire 1o the bag and other bags on
ihe huggage cart while waiting to be loaded on
1o the passenger alrcrafl

01-APR-2004

Transpor
Cunada

CRI1ZT linlium baitoeries

Flushlight

A Night ottersdamt lent & passeager a flashlight
which was recently purchased in Beijing. The
passenger dropped the flashiight while it was
on, Later the passenper pul the Nashlight ina
seathack pockel A fow minutes later, the
flashlight bepan to emit smoke and poxious
fumes. The fAashiight became so hot it could
only be handied with oven mitis.

D2-NOY <2003

Wi-Cad, Mi-Metal Hydride,
anilor Lithium

{nccording to label om
Compuier)

Motehook
CHmpuier —
Tashita
Satellie model
HE15-5129

flight

Al securnity screening. a passenger’s bag
contained & computer bearing a warning labed
on the bolsom near the batiery compartment:
“Waming: Hot base may cause busn. Avobd
prolanged contact with boare skin® Batiery
compartmeni was hot. Screener had

passenger turn ol compiter.
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Powered hand truck shipped as carge

SoacT-Jon PewerSonic Nonspilishle, (o 0 - accidentally swilched on, Motor and battery
FAA incident Lead Ackd gel-cell, 13- Sl Hight generated heat and smoke In cargo
wilt, 35 AMP hours compartment of the pax abrerafi foreing it 1o
F— return Lo gate.
Battery pack sell-ipnited and busred while in
transit at the LIPS facility in Brewer, Maine.
01=ALXI-2003 hedical instrument vendor had senl &
Samyo alx nickel metal flight replacement batlery pack to the shipper with
FAMLS lrydride batiesy pack e writien nstructions to return the battery pack
200INETION 1D they were using which had been recalled
becouse of potential problems with it
overhesting afler charging.
Battery fos As part of routine baggage screcning it was
noticed thal the battery, packed loosely ina
09-Jun-2003 | N Cuds Tl sl Eﬁ"‘ toolbax, was hot. The unattached drill hattery
e with unprotecied terminals had come in
coptact with metal ohjects in the toolbox,
O4-TUN-Z003
Package burst into flames ot FedEx son
DOT Incident Mon=spillable batteries Teome Cargo flight | facility, Terminals ot protected from shon
raport & grewit, arced and started fire.
2003060805
Upon unloading Virgin Blue flight # DI621
16 FEB-3003 from Launceston 1o Melbourne, Australia
Civil Awiation ; staffl aoticed the arching wheelchair batiery.
Safety t‘;‘“““‘“""“‘“"“’ Wheclchair P‘“‘“‘“m“ A pre-existing fault in an attached electrical
Authosity of cord sppedred to be a contributing factor, but
Australia it was not peasible to prove exactly what
caused the shor elrout.
| 2-AUG-2002 Buming odor detectad by handlers ot the Los
DOT Incid Samsuny mini Anpeles FedEx inbound package sort center.
Lithium battery (excepled) | computer (pelm | Cargo filght | Batery apparently shom-clreuited casing the
nmm‘m pilot) bubble wrap in the package io burn and melt
onto the anit,
AT Lithium baiscries shipped under exception by
DOT Incident | Lithinm baneries Nooe Cargo flight m‘*‘.“mwm
Tepor carouit. -Started five intxde package
Cyclon batierics
contained in
H"""""'Inﬂ'*“; i | After the initial flight, the package containing
25-MAR-2002 noaspillable batteries sealed lend, " | Carpo fiight Ihuhuu}lj'hlmiﬂm;hlﬂmﬂﬂ!FHEn
rechargeable. sort facility in Memphis.
45-vall, 1.5-
Amp Hour

Fas Gifice uf Securtty and Hazandom Matenals
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D-hAY -2001

Wet acid balterizs,

Shipment was being unloaded from of
inbound amrcraf when handlers notleed Rimes

DOT Incident mnq:jllll}l:,m'uﬁ—pumd Cargo flight | and smoke, Package was located and had a
e batteries burn hole on its side. Batteries apparently
#2001061356 shart-tircuited.
Afler iz ransport and in route o final
26-FEB-2001 | Wet nonspllable butery | Portable weldee | Curgo light | foruts g oS ok Grver obssrved smoke
undeclsred. i
O3-S0 - 2000 While in rowte by road to the FedEx Cargo
PAA BIR # Facility ﬂm‘ﬂmﬂ_ﬂn,:_lhhjiu;nmy
i shoned and ruptuned, bumning its packaping.
200INMTI0044 :f.‘:g ﬂ”}:‘ﬂ’“'w‘ Nane Cargo flight | The shorted baitery had loag fiexible
DOT incident protruding positive and negative emrinals,
report ¥ Two FedEx drivers wens treated af a hosplial
20601 10856 after inhaling fumes from the incidend.
Eleven batterles (approx., De-sinz), with
2807
e P positive and negative termbnals on the same
i awiker y 2-¥0 4 end ‘were packed loosely in a box, They
DO Incident | & sespilinbile . Corgn MBIt | Jhvsried and caughl their packaging on fire.
220010043 Discovered at FedEx cargo sort center in Fr.
Woorth after first flight.
07-5EP-2000 Handlers at Fedex owtbound center in Raleigh,
i Rechargenble sealed lead ! NC, naticed the package hod an odar,
r;l!'::tlrmdmt acid battery i carga fight Package was opened. Discovered slight
42000051 202 smcke and two battery wires that bad mebted,
23-JUL- 2000 One package discoversd leaking; another
: displayed evidence of electrical shoeting.
DOT Inchient. . | Trmspllibis et batarias | Mons Cargo Bight | o8, nging marked “Baticrics, wel,
e naaspdlakle™
During unloading of checked baggage off
flight from Miami to Ecusdor, handlers
£ 2 Passenger discoversd a bag contnining several battery-
21-JUIL- 20 Four AA or AAA baiteries | MNone fligght pawered gifts destroyed by fire staried by
pack of small batteries, Bag also condained
braken battle of cologne.
Ramp personnel handling the shipment
noticed that several of the batteries were
sparking of arclng while being moved and that
the terminals on the batterbes were aol sealed
0G-JLIL - 20043 Cables attached
20 nonspiilable fead acig | 1 ferminals; "Mﬂ“’*‘?ﬂ’-mﬁ“wm@m
i - af the MR
ﬂ“""’"“ batieries :""““'! power | Cogoflight |\ o series still amached to terminals, Also,
s | related equipment, switching parel and

controller placsd directly oa top of batteries.
Outer package marked “12-volt BAT-004%
Sealed, no maintenance rechargeable battery
for UPS applications.”
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1 1-FEB-200{
AMM E.I.Hj

Ramp workers noticed a burning smell
eemanating from a bos after aireraft unboaded.

POO0NM- Two PowerSonic, saled Employess opened box and discoverad two
710146 rechargeabie, lead acid Might scaled lead ocid butteries packed together
batteries, 12-valt, ¥ Amp Cargo withowt protection from short circuiting.
Hr. Terminals of both balteries were partially
mTll:"”"“ melted and scorch marked Battery cases
20002135 were significantly warped and cases bubbled.
Package broke open in cargo facility. Twa
26-TAN-2000 batteries shorting when discovered. Linle
Eight nonspillable wel post on batiery described as practically bumed
gg’:ﬂh:ldmt batteries o Cargo flight off, Paper packing material had black
FI000021369 scorched spots. Terminalbs not protecied
against short circuits.
Four sutomative-size batteries inside the
17-DEC-1599 metal cabinet, wired in sequence by batiery
DI f secured wibin cbiact kifid Swing
" AEEENger 5 ng
mn:ldﬂﬂ Four amto-sized bacteries mm fight handling and appear 1o have shorted out
2000010495 &painst the metal cabinet, cansing buming.
Chater contaimer, a fiberboard box on & skid,
showed signs of beming.
|2-SEP-1999 Box found smoking curing sort process.
Monapiliable battery Battery had its posts bent inside the box.
BOT Incldent {non-regulaied or Mone Corgo flight | Posts allegedly came imo comiact with the
= andeclared) metal slide in the sor, allowing the arc 1o
P eocur gnd resulting in fire,
12-5EP-1999 During unkoading of FedEx ULD in Denver,
bax discovered allegedly emitting smoke.
DOT Incident :‘“"'F'ﬂl t“’[‘u batteries None Cargo flight | Report indicates box containing 2
report # recharpeshle, lead-acid bameries caught on
19900013126 fire.
J1-AUG-1999
DOT Incident Daring outhound package sort, battery
Report # Monspillable battery - i apparently initiated and caught fire, There
1995091333 | (undeclared) o Cargo flight | @ e holes bumed completely the
through
and FAA fiberboard box closures,
1999EA-

G065
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LINI Air passenger Right from Talpei 1o
24-ALIG-1999 Hualien. Upon landing there was explosion
then smoke and fire in the forward pan of the
Taiwan passenper cabin. Investigators found that a
Mwi;mh? matarcycle battery and container of gasoline
Council report Passenger had been imta the passenger cabin. It
RASCAAR: | 5 malcych biary flight is belleved the gasoline leaked from its
00-11-001 unmarked plastic battle onto the battery
Accident causing a short circuit and fire. The aircraft
Investigation was destroved by fire. 14 passengers sufTered
Report eritical injuries, 14 passenpers suffered minor
injuries,
America West aenis noticed smoks
24-JUL-1992 MMImMmmM“m
the belt londer (fransferring from inbound
DOT Incident | 12-volt battery m“' E;:f’"" Flight to outhound flight). Bap was removed
Repart # and firefighters called. There was visible
H159505 1536 mefting and charring of & wire conpected to
the negative lerminal of the batery,
Package noticed during FedEx operation in
O7-JLIMN- 15999 Gireenshoro, MC o have buming smell. Tnfoer
“Mon-regulated” batieries, None Right batteries apparently arced causing batieries io
DOT Ineident | Actual type unknown. Cargo burn inside the package. Incident report
Repart sisted batteries had not been packaped
cormocthy.
JUN-1999 atiendant noticed burning smell. Passengers
Passibly P deplaned. Owerbead bin opened to reveal
NAEA ASRS Cumcorder battery e o Dight smoke from a passenger bag, Upuum
ot cloth items discoversd to be smoldering. and o
Repa camecorder battery in the bag was extremely
hot,
L5, cargo air carmier transported shipment
D4-JLIN-19499 contalning batteries and gas cartridpes 1o
foreign destination. Fire broke oot as carpo
FAA AEU and | Dwy cell batberies Mone Cargo Might | being offlonded and smoking paliet
FAA AEA discovered, Examination of the pallet
msgs pevealed steel rods placed on jop of the dry
batteries loosely piled on the pallet.
120,000 lighiam barteries were being shipped
on oo pallets, After being unloaded firom a
26-APR-1999 passenger Right fram Japan, a cargo smployes
5 L.t | . 8t LAX mishandled one of the two pallets
AWP report/ Smm!j . Passenger cauging lithium batteries 1o dislodge from
NTSB R ( Might their packaging. The pallet later caspht on
i piel) fire along with the secand pallet which it was
Placed mext fo, Initinl sttempts to odinguish
the blaze uking waler'chemical fire
extinguishers fafled,
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Fire waming diverted cargo aircra.

10-0CT-1998 Captnmn/THght engineer inspecied cargo aren
135 | Both noted het rising between pallets on jet
FAA AAL Unknown m""""* Cargo flight | flat, as well as strange odor and hng
Special Agent P irritation, Fire Aghters sprayed pallet with
sl refardant. Mo frther evidence of heat
exposure or fire,
03-0CT=1998
Two batteries somehow arced and short-
POT Incident | Mickel cadmium batteries | None Cargo flight | circuited. This malfunction started a fire
Report & inside the box. The fire self-extinguished.
IBOE 100548
Fire domaged bag discoversd
07-JUL-1998 e -
Baby Monmftor | Passenger | and checked bag felt warm, Fire appeared to
Eﬁ? S0 | 9-volt betwery Remate flight have been caused by a short in the monitor
QE-D02 106 remate, possibly becsuse of close proximity o
luggage frame.
LT Sort center employees smelled unusial odor
DOT Incides coming from contziper during unloading, A
Reporth | Wetasid batiery Cargo flight | 70-1b package singled out and opened by
i oy
18-5AY-1998
Unspecified baticries P”n“,.m‘"’, e | a2 ® | One of the UPS units exploded dusing
FAA supply offivading of & truck.
HEA 19080082 (UPS) units (2) | warchouss
Ramp agent at Minmi 1nt'] airport aoticed
flames and smoke coming from one of the
pafl=ts during unloading afler a flight from the
12-MAR-1908 | Wet baiteries Engines Metherlands. One of the engine batteries was
not projected and had coms inlo contact with
n steel cable cussing the cable to spark and
bum.
Courier company dispatched driver to pbck ap
25-MOV-1997 pﬂmmlmm consisting of global
pusitioning sy Furvey equipment.
FAA ASW Imiended as | Package self-Ignited, smoked and birst into
investigation | T onepillable wet eleciric | cargoon | flames. An entire COZ chemical extinguisher
storage batteries passenger could nod extinguish the fire, so firefighters
FAMA press nreraft applied dry chemical extinguisher. The FAA,
release WOUE MNASA and the city arson buresy analyzed the

fire and delenmined that it was caused by
cahies placed directly on top of battery,
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Dwuring cargo sorl operation, this shipment

13-MOY-1997 was discovered burning. The device consisied
: : of o battery with associnted clreuitry. A
FAA ASO Nonspillsble wes baticries - | sy Cargo flight | subsequent failure analysis report revealed
Investigation thnt the burning initiated in a printed circuit
# SESTI0NGT board, with the batiery acting as the source aff
CTETRHY.
15=MAY-1997
As cargo being offloaded from aircrafl, ramp
employes noticed open, empty box in cargo
::;;;E"' Dry cell batteries None Cargo flight | bin. Then the employee noted four batteries
Sty on {loor, which sparked as she atiempted 1o
BUF-97-017 pick them up.
16 noaspillable betrcries were part of an
IH-TAM-199T 4
extended battery cabinet used as backup
FAA AEA # Monspillable batteries (16) :::m ﬂ:;:ﬂlﬂf power for computers. The nir cargo package
GTEATI00TE hgniied while being delivered niter transport
aboard o passenger aircrall,
Eight lithium batierics were connected in a
series and packed with bubble wrap inside &
26-SEP- 1996 plastic express esvelope. There were exposed
connections on one end and |oose wires on the
. other end The batterles were nol secured
DOT Incident Litkinm besteries None Cargo flight from movement within the package and a
#’ ':]mel 10343 short-cirouit resulted causing the pl:!u.girgtn
buern. Burmt package discovered at Airbome
sort center after first flight and praoe 1o trans-
Pacific cargo flight.
Omne of thres passenger checked bags
09 JLN=1996 discovered smaoldering and buming in air
carrier baggage make-up area. During bag
DOT Incident | Nickel cadmium battery Ht'““"“"" W handling, power pack belt had bution pushed
Report # amp into “on™ position, causing high intensity
SE0T0MN2E kamp in bag o power up, Heat from lamp set
bag on fire,
Fiberboard box top came unszaled. Box
camtained rechargeable baneries, Terminabs
o loose: baiterics connecled, causing them 1o
are, caiching the box on fire and igniting
I2-MAR-1796 surrounding freight. This box was one of 1en
Hawher Cyclon, sealed- pieces in the shipment, Ciber boxes were
DOT Incident | lead rechargeable batteries. | None Cargo flight | located and loase baneries repacked prioe 1o
Repori # {1008 movement 1o hazmai area. Each box
LE0401424 contnined two layers of 30 batteries each.

Inner packagings consisted of batieries
separnted by cardboand dividers with layer of
styrofoam shesting across the top. Packaging
tape on outer box failed.
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Shipment consdsiing of 106 boxes (each
containing n batery -powened kaown mower)
w_uﬂ':rn:l for tramsport to various

H-FEH-1996 destinations. Air carrier employess
discovered smoke coming from one box,
FAA ASD ; Lavwn mower battery had become dislodged
investigation | (SWPIONEI DTS 3 gunrnomer | OO0 TER | g shorted out, casing the mower's wires,
plastic end batiery 1o bum/melt.
FAA press Subsequent recall of all boxes revealed thay
release 1398 more than 50 of the bateries had shor-
circuited and severnd had bumed enough to
char the boxes in which they were being
shipped,
VIFER-1n Package fuilure caused battery terminals to
Wet ncid batterics come indo confact with metal slide, resulting
mTRm“'Td“‘ (undeclared) - Corgo THght | o short circult and sparks/five. Heat
19560300554 generated meled the batterbes.
Wet cell batteries were removed from
"3 wheelchair and packaped
separsiely by airline stnff. Babtery cables
L H i were left atached o battery causing a shon-
DOT Incident Wet call ek :ll-lﬂll[ﬂ cirzuit during sir transportation. This melted
baiery beckchal ight the plastic bag inner packoging. Owverheated
#i I.IIHF "j' IIMTI battery then boiled over, releasing scid which
was mosily shsorbed by the absorbent
packaging maberial but reached the outer
fiberboard box packaging.
Consignment of lithium batteries found
08-MAY-1994 emitting smoke in ULD ¢uring truck transport
o LHR. Fire damage. Batteries were smaller
Intended to | in dinmeter than o dime and abowt § mm high.
UK CAA DG Duracell lithium batteries g0 ns enrgo | They had been tossed loosely into a box.
eyl (excepled from [CAD Mane an Positive and pegative terminals hod "tails"
W remilation by 5P A45) passenger which were prome to short circaiting, The
Database (G nircraft shipper was prosecuied by the UK CAA for
Leach) ' filure to comply with Special Provision A45
of the ICAD Technical Instroctions and fined
E1200 with £300 costs.
20-MAR-1991 During air transportation, a package
containing & noaspillable battery was
DOT Incident Monspillable battery Mone Cargo flight | discovered smoking in the upper deck cargo
Reporn € area. Ajfrcrafl rerouted for emergency
Q104294 landing,
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