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LITHIUM ION BATTERY 
EMERGENCY RESPONSE 
CHALLENGES



Objectives

 Background
 Current Response Tactics
 EPA Case Studies
 Air Monitoring 

Considerations
 Shipping
 Disposal Challenges



Battery Fires are on the Rise
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Lithium-Ion Battery Types

18650
18x65mm

Prismatic
Cell

Pouch
Cell

2170
21x70mm

Prismatic and Pouch Cells are found in 
industrial and consumer electronics, 
respectively; both are used in electric and 
hybrid vehicles

Cylindrical Cells (18650) are the most 
common cell in mobility (bikes, scooters, etc.) 
and are used by electric vehicles with 3000 
to 7000 cells



LIB Chemistries
Chemistries cannot always be mixed in recycling

Acronym Name Formula

LCO Lithium Cobalt Oxide LiCoO2

NCA
Lithium Nickel Cobalt 
Aluminum Oxide 

LiNiCoAlO2

NMC
Lithium Nickel Manganese 
Cobalt Oxide 

LiNiMnCoO2

LMO Lithium Manganese Oxide LiMn2O4

LFP Lithium Iron Phosphate LiFePO4

LTO Lithium Titanate Li2TiO3

Energy Density



Li-Ion Battery Hazards and Failure
Additive Mechanism



Thermal Runaway and Propagation



Macro Propagation



Not a Normal Fire!

 Very toxic atmospheres
 High burn temperatures
 Can burn without Oxygen (can’t smother!)
 Explosive potential (hydrogen gas)
 Thermal Runaway reaction
 Chemical reaction – rapid degradation
 Nearly impossible to stop once it starts
 Could happen in seconds or days
 Re-ignition is common 

minutes to months later!



Three Primary Presentations of LIB

Energy Storage 
Systems

Electric Vehicles

Micro-mobility



BESS – Failure Events

Source: storagewiki.epri.com/index.php/BESS_Failure_Event_Database



Incident Management
 Let it burn (hour or days)
 Prevent propagation, protect exposures
 Use low GPM
 Runoff: minimize, contain or redirect

BESS Fires - Tactical Considerations 
Response
 Determine if batteries involved
 Shutoff/isolate
 Do not approach or access

Life safety
 Structural Fire Gear and SCBA
 Evacuate/Shelter-in-Place 
 Distances presume HF: 
 initial 100m 
 then protect 0.3-1.8km based on wind



BEV Damage

LIB Location: Usually under the vehicle
Battery-involved fire?
 White smoke
 Hissing/popping sounds

Offensive firefighting:
 Water for cooling – thousands of gallons!
 Apply up into battery

Defensive firefighting:
 Let it burn & protect exposures
 Store 15m from exposures
 Rekindle can occur days or weeks later!

Tesla – Cylindrical Cell Batteries 
18650 cell generation

LOTS of water required to extinguish



Incident Management
 Non-LIB – normal vehicle fire

 LIB – let it burn
 No foam

 Stay away from high voltage battery

BEV Fires - Tactical Considerations 
Response
 Determine if batteries involved

 Most EV fires do not involve LIBs

 Refer to vehicle-specific ERG

Life safety
 Structural Fire Gear and SCBA
 Rescue, check for victims
 Chock wheels
 Evacuate/Shelter-in-Place 
 Distances presume HF: initial 100m 

Lists of ERGs are at 
NFPA.org

EnergySecurityAgency.com



BEV – Emergency Response Guide



FSRI and UL Fire R&D, 2022
Hazards from Lithium-ion Battery 
Thermal Runaways in Residential 
Garages

Simulated gas mixture from a 18kWh 
residential ESS in thermal runaway, 
consisting of CO, CO2, H2, and CH4

BEV Fire - Tactical Considerations 
Inside or Underground



Micro-Mobility Devices

 Largest number of LIB incidents
 FDNY LIB micro-mobility fires
 44 in 2020
 220 in 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



Overhaul
 Wear SCBA
 Move LIB to safe location
 De-energize LIB

Micro-Mobility - Tactical Considerations 

Response
 Treat uninvolved LIB as UXO
 Outdoors – allow device to burn
 Indoors – attack residential fire

Life safety
 Structural Fire Gear and SCBA
 Rescue, check for victims
 Evacuate
 Distances presume HF: initial 100m 



LIB Considerations in Firefighting

 Rapid Failure, Overhaul, Toxic Atmosphere, Rekindle, Explosive



EPA Site Types

 Warehouses
 Large numbers of a 

variety of batteries

 In Transit
 Typically difficult due 

to location

 BESS 
 Large single battery 

type, difficulty in 
fighting fire and later 
disposal

 Natural Disasters
 Large number, spread 

out, difficult to assess



Typical Problems Encountered During Response

 Assessing the public 
exposure/responder 
exposure

 PPE  contamination
 Assessment of battery 

integrity

 Shipment of damaged 
batteries
 Discharging
 Packaging
 Destruction

 Disposal/Recycling 
Capacity



Lakes Parkway Fire Response
 Fire Department responded 

to facility, twice, three days 
apart and requested EPA 
assistance
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Damaged Batteries are Unpredictable
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First Fire of the Day – recently packaged bucket



Technically not a Fire



Second Fire of the Day –
bucket packaged 5 days ago





Aftermath

 Approximately 20 buckets were 
damaged during the second fire

 The bucket that caught fire had 
been packaged approximately 5 
days ago and not been 
touched/moved for 4 days



Stop Work

Primary Goal: 
 Stop calling the Fire 

Department
Secondary Goals: 

 Stop having fires
 Find a way to safely 

package/ship/dispose 
of the DDR batteries



Deenergized batteries and Shipped under 
Special Permit

 Salt water solution –
Approximately 0.5% NaCl

 1 lb NaCl per 25 gallons 
water

 Soak from 3 days to 3 
months

 Potentially HF, Cl2, HCl, other 
gases similar to plastic fires 
released during combustion

 24 hour results indicated full 
discharge of test batteries



DOT SP-21329 – held by R4, site specific

 Special Permit to package multiple “large” 
lithium-ion batteries (>300Wh, 14 lbs)
 Up to 180 lbs in a Call2Recycle drum ($800 per 

drum)



In Transportation

 I-15 Freeway Closure
 BESS in transit



I-75 Explosion – June 29, 2024



CAMINO INCIDENT
SAN DIEGO COUNTY

BATTERY ENERGY STORAGE SYSTEM FIRE

INCIDENT
 May 15th, 2024 - CAL FIRE / San Diego County Fire Protection 

District 
 Gateway Energy Storage Facility in Otay Mesa, San Diego County. 
 The building’s integrated inert gas fire suppression system 

activated but was unable to extinguish or contain the fire which 
led to a thermal runaway event inside one of the battery 
modules and a cascading propagation within the battery racks 
resulting in a large-scale commercial fire that took 5 days to 
stabilize.

 The last thermal event inside the building was noted 9 days after 
the onset of the incident.

 The fire remained contained to the building of origin and is now 
in the remediation phase that will take building owners months 
to complete.

AGENCIES
• CAL FIRE / San Diego County Fire 

Protection District - IC
• TYPE 3 IMT

• San Diego Fire-Rescue
• SDFD Hazmat
• SDFD Bomb Squad
• US&R CATF8

• Chula Vista Fire Department
• San Diego Police Department
• SD Department of Environmental 

Health and Quality



OTAY MESA, CA

GATEWAY BATTERY ENERGY STORAGE SYSTEM



BESS Frame





Summary of Events



Disposal Challenge

 Assessing the 15,000 battery modules 
 Disposal/Recycling capacity for 10-12 million 

pounds of batteries (5000-6000 tons)
 In 2023, US recycling capacity estimated at 35,000 

tons.



Natural Disaster Response

 Primary Sources:
• Battery Energy Storge Systems
• Electric Vehicles (Cars, go-carts, golf 

carts)

 Secondary Sources:
• Limited mobility devices (bikes, 

scooters)
• Power tools
• Computers
• Speculative/Creative Accumulation 

Sites



Reconnaissance of “Powerwalls” (Residential BESS)



EV Assessment



Staging



Battery Processing - Brining



Battery Processing - Crushing



Battery Processing - Shredding



Battery Processing - Shredding



Final Product



Disposal



Air Sampling Setup- EPA







Helpful Links
•response.epa.gov/R4LithiumIonBatteryOutreach
•https://www.phmsa.dot.gov/lithiumbatteries
•https://www.epa.gov/recycle/used-lithium-ion-batteries

https://response.epa.gov/R4LithiumIonBatteryOutreach
https://www.phmsa.dot.gov/lithiumbatteries
https://www.epa.gov/recycle/used-lithium-ion-batteries

	Lithium ion battery emergency response Challenges	
	Objectives
	Battery Fires are on the Rise
	Lithium-Ion Battery Types
	LIB Chemistries
	Li-Ion Battery Hazards and Failure
	Thermal Runaway and Propagation
	Macro Propagation
	Not a Normal Fire!
	Three Primary Presentations of LIB
	BESS – Failure Events
	BESS Fires - Tactical Considerations 
	BEV Damage
	BEV Fires - Tactical Considerations 
	BEV – Emergency Response Guide
	BEV Fire - Tactical Considerations �Inside or Underground
	Micro-Mobility Devices
	Micro-Mobility - Tactical Considerations 
	LIB Considerations in Firefighting
	EPA Site Types
	Typical Problems Encountered During Response
	Lakes Parkway Fire Response
	Damaged Batteries are Unpredictable
	Slide Number 24
	First Fire of the Day – recently packaged bucket
	Technically not a Fire
	Second Fire of the Day – �bucket packaged 5 days ago
	Slide Number 28
	Aftermath
	Stop Work
	Slide Number 31
	DOT SP-21329 – held by R4, site specific
	In Transportation
	I-75 Explosion – June 29, 2024
	CAMINO INCIDENT�SAN DIEGO COUNTY�BATTERY ENERGY STORAGE SYSTEM FIRE
	GATEWAY BATTERY ENERGY STORAGE SYSTEM
	BESS Frame
	Slide Number 38
	Summary of Events
	Disposal Challenge
	Natural Disaster Response
	Reconnaissance of “Powerwalls” (Residential BESS)
	EV Assessment
	Staging
	Battery Processing - Brining
	Battery Processing - Crushing
	Battery Processing - Shredding
	Battery Processing - Shredding
	Final Product
	Disposal
	Air Sampling Setup- EPA
	Slide Number 52
	Slide Number 53
	Helpful Links

