LITHIUM ION BATTERY
EMERGENCY RESPONSE



Battery Fires are on the Rise

Energy Density of Lithium-ion Battery Packs, 2008-2020
500 .
- High Demand for
450 - 3 . .
Lithium-lon Batteries
400 | ¥ P i P
Cumulative lithium-ion battery demand for electric
350 - vehicle/energy storage applications (in GW hours)
£ 300 10,000
| : 0
I 250 o
3 250
=
5 8,000
g200
140
150 6,000
| 90 =
55 [ /
o 1
2008 2010 2013 2017 2020 2,000
Source: Nitin Muralidharan, Ethan C. Self, Marm Dixit, Zhijia Du, Rachid Essehli, Ruhul Amin, Jagjit 02010 — 2020 2030
Nanda, llias Belharouak, Advanced Energy Materials, Next-Generation Cobalt-Free Cathodes - A
Prospective Solution to the Battery Industry's Cobalt Probleme , January 2022. Source: Bloomberg




Waste Not

The volume of lithium ion battery cells being sold is set to surge, creating opportunities
for recyclers
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Li-lon Battery Chemistry

Chemistry
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Changing Response Protocols

0O Often adyvice is to “let it burn”

0 LIBs are ubiquitous and can be found almost
anywhere

O LIBs may be the cause of the fire or may be impacted
by a fire

0 Damaged batteries are unpredictable — Rekindle is
common

0 Responders may not know LIBs are involved until they
arrive



Rapid Failure, Overhaul, Toxic Atmosphere, Rekindle, Explosive



Prismatic
Cell
Cylindrical Cells (18650) are the most Prismatic and Pouch Cells are found in
common cell in mobility (bikes, scooters, etc.) industrial and consumer electronics,
and are used by electric vehicles with 3000 respectively; both are used in electric and
to 7000 cells hybrid vehicles




Li-lon Battery Internal
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End-of-life” means
batteries meeting
their end of service
life. They will be
scrapped/shredded
into precious metals
or “Black Mass” or
incinerated or

landfilled.

Alternatively, “second
life” for lithium batteries
refers to their
repurposing or
refurbishing. These are
not eligible for the
recycling exceptions in
the HMR.

“DDR” means
damaged, defective,
or recalled. These
are batteries that
are a greater risk
and have greater
regulatory
restrictions.
Common in
recycling and
disposal streams,
and commonly
found to be the
cause of incidents.

Thermal runaway”
means the fire event
that occurs in
lithium batteries. It
is uncontrollable,
self-heating, and
has a reignition risk
that can last weeks.
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Dangers of Li-lon Batteries: Terms to Know &&F
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Propagation™
means fire initiating
from one battery
causing other
batteries in close
proximity to go into
thermal runaway,
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Li-lon Battery Mechanisms of Failure &9
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Characteristics of LIB Fires
]

Very toxic atmospheres
Burn temperatures are higher than normal

Battery fires can burn without Oxygen — can’t
smother!

Increase in Exothermic

Explosive potential — Hydrogen Gas reactifiirate c.oo.

Thermal Runaway reaction
= Chemical reaction — rapid degradation
= Does not require Oxygen

= Nearly impossible to stop once it starts Heat

= Could happen in seconds or days

Re-ignition is common — as much as 30 days
or morel

Heat escape
slows reaclion






Three Primary Presentations
]

Energy Storage
Systems

Electric Vehicles

Micro-mobility



Micro-Mobility Devices
]
Largest number of LIB incidents
FDNY LIB fires:
= 44 in 2020
= 220in 2022

Public exposure concerns

= Stored and charged inside
occupied residences and businesses

= Stored near entry and exit ways

= Can ignite with little-to-no warning
= Rekindle is likely.




Battery Recyclers, Vape Shops, e-Bike /e-Scooter Shops, Universal Waste Battery
Collectors, etc
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Battery Accumulators
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0 May have large
numbers of batteries
(thousands to millions)

0 Batteries may be
ancillary to the
business, or may be
the business




Battery Accumulator ldentification
_ ]

0 Currently not necessarily
required to report

0 May contain many
various battery types
and chemistries

0 Fires may be difficult to
extinguish due to large
amounts of plastic




Batteries may be involved or Batteries may be the cause
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Transport & Disposal Challenges
Shipping — DOT Restrictions for DDR Batteries

(f) Damaged, defective, or recalled cells or batteries. Lithium cells or batteries that have been
damaged or identified by the manufacturer as being defective for safety reasons, that have the
potential of producing a dangerous evolution of heat, fire, or short circuit (e.g., those being
returned to the manufacturer for safety reasons) may be transported by highway, rail or vessel
only, and must be packaged as follows:

(1) Each cell or battery must be placed in individual, non-metallic inner packaging that
completely encloses the cell or battery;

(2) Theinner packaging must be surrounded by cushioning material that is non-combustible,
electrically non-conductive, and absorbent; and

(3) Each inner packaging must be individually placed in one of the following packagings

meeting the applicable requirements of part 178, subparts L, M, P and Q of this subchapter
at the Packing Group | level:
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Transport & Disposal Challenges

O Allows for handling material
outside of the Hazardous
Materials Regulations, provided
a level of security can be met

O Takes time

FIRE HEAT/SMOKE/SUPPRESSANT

0 Can be issued to response

company, manufacturer, project
site
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Lithium lon Battery Task Force

, A%
~ "’L.PEOﬂ"

0 Mission

|

In response to the Homeland Security Presidential Directives and the National
Response Plan, EPA developed the National Contingency Plan (NCP) to establish
plans of action to respond to threats from terrorism, major disasters, and other
emergencies. The mission of the Lithium-lon Battery Task Force (LIBTF) is to
enhance emergency response planning, preparedness, and technical capabilities
of On-Scene Coordinators (OSCs) to respond to lithium-ion battery incidents. The
LIBTF will also aim to increase the awareness of the hazards presented by lithium-
ion batteries throughout other response agencies at the local, state, and federal
level.



Lithium lon Battery Task Force
]

0 Research
ORD Research — NaCl Study
San Diego Study — Air Monitoring
Maui — De-Energizing
ERT - Shredding

0 Guidance
LIB - Guide for Phone Duty Officers
LIB - Response Management Guide



Lithium lon Battery Task Force
]

0 Qutreach

LIB - Response Trainings — from 30 minutes to 8 hours
in length

LIB - Response Exercises — from tabletop to full scale
exercises

LIB - Online Trainings and videos

LIB Studies — working with EPA and third-party
organizations
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