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Introductions

• Considerations to keep in mind
– Li-ion Batteries are in our life – our intent is not to vilify batteries, but we 

do need to talk about bad situations to enhance preparedness
– This training is meant to inform, but not direct 
– Not everything is known about LIB response
– Future information may change how these incidents are approached
– Regulations may be Unrealistic (Lack Practicality /Feasibility) and need 

updates to help address some challenges
– EPA has a National Task Force for LIBs

• Response guidance document
• Continuing training
• Continuing research



Liability



Liability
EPCRA (Emergency Planning and Community Right-
to-Know Act) Liability:

• Purpose: Reporting

• Type: 

Strict: The EPA and courts have determined 
that EPCRA imposes strict liability for reporting 
violations, meaning the government does not 
have to prove that a company intended to 
violate the law to impose penalties. 

Civil Enforcement: Section 326 of EPCRA allows 
for citizen suites against facility owners or 
operators who fail to comply with reporting 
requirements.

Reporting Requirements: Strict liability applies 
to violations of emergency notification (Section 
304) and chemical inventory reporting (Section 
311/312).

Department of Transportation Liability:

• Purpose: DOT PHMSA Incidents specific to training, 
labeling, and packaging failures

• Type: : 

Strict: Liable regardless of negligence.

 Civil Penalties: Per 49 U.S.C. § 5122, the DOT 
can impose significant fines for non-compliance, 
particularly in safety-sensitive areas. 

 Responsible Parties: Liability applies to “hazmat 
employers” and employees, including shippers, 
carriers, and those who certify, pack, or label 
hazardous materials. 

 Incident Reporting Liability: Failure to report 
incidents via DOT Form 5800.1 within 30 days is a 
significant violation.

 Cleanup Liability: Carriers are responsible for 
safety and cleanup of leaking packages.  



Liability
RCRA (Resource Conservation and Recovery Act) 
Liability:

• Purpose: Prevention

• Type: While RCRA doesn’t explicitly state a 
standard in the statute courts have applied strict 
liability, meaning liability imposed without regard 
to fault, negligence or intent.

• Scope: Covers generators, transporters, and 
operators of treatment, storage and disposal 
facilities (TSDFs).

• Corrective Action: Owners/operators can b e 
held liable for cleanup of releases at active 
facilities

CERCLA  (Comprehensive Environmental Response, 
Compensation, and Liability Act) Liability:

• Purpose: Superfund Emergency Response, TCRA time critical 
removal actions (1 year or less), and Remedial Actions. 
Authorities are Stafford Act, CERCLA, and OPA. 

• Type: Cradle to grave: 

Strict: Liable regardless of negligence or intent.

Joint and Several: A single party can be liable for 
the entire cost of cleanup; even if they only 
contributed a small portion.

 Retroactive: Liable for acts committed before the 
law was passed in 1980.

• Scope: Applies to Potentially Responsible Parties (PRPs), 
including current owners, former owners at time of disposal, 
generators, and transporters.



Risk and Regulation



Lithium – ion Batteries: dynamic community 
risk issue with mitigation challenges!



Lithium – ion Batteries: dynamic community 
risk issue with mitigation challenges!

• Risk = Hazard x Exposure
–Control the variables to reduce risk.

• Define problem(s), the opposite of the problem is the 
objective.

• Understand the difference between quantitative and 
qualitative data, analysis, and risk-based decision 
making.
–Life Safety, Environment, Property, Commerce



Some Specific Regulations for Lithium-ion Batteries May be 
Unrealistic (Lack Practicality /Feasibility)

• Federal regulations are described as "circular" in nature, which 
generally means they create a self-reinforcing, repetitive, or 
logically looped system where compliance requires referencing 
other regulations that refer back to the first, or where the policy 
justification depends on itself rather than external evidence.

• When the regulations were established and currently enforced, 
do they truly reflect the hazard characteristics of the material? 

• Regardless of regulatory efficacy, fires, explosions, toxic 
releases, and first responder/community exposures are still 
occurring.

• The fight will continue to come and how will we as LEPCs, 
ultimately prepare for that fight with an unfair advantage?



Lithium – ion Batteries and EPCRA 
311-312 Reporting Requirements



Lithium – ion Batteries and EPCRA 
311-312 Reporting Requirements



Lithium – ion Batteries and EPCRA 311-312 
Reporting Requirements and OSHA Letter

The information shows that while lithium cell or battery technology 
is complex, potential cell or battery failure during use and handling 
can present a fire (physical) hazard, which has caused or could cause 
workers to be exposed to burns. Additionally, the information shows 
that toxic air contaminants (e.g., lithium, cobalt) can be released due 
to chemical leakage or venting when the battery is damaged or 
catches fire, potentially exposing workers to a health hazard. 



Lithium – ion Batteries and EPCRA 311-312 Reporting Requirements and Used 
Lithium-Ion Batteries

Information for Businesses
Most lithium-ion batteries on the market are likely to meet the definition of hazardous waste under the Resource Conservation and 
Recovery Act (RCRA). Most lithium-ion batteries when discarded would likely be considered ignitable and reactive hazardous 
wastes (carrying the waste codes D001 and D003, respectively). Persons who generate wastes that are defined as hazardous 
under RCRA are referred to as “hazardous waste generators.” These regulations do not apply to households because under RCRA, 
hazardous wastes discarded by households are generally exempt from hazardous waste regulations. In contrast, commercial 
establishments are responsible for determining whether any waste they produce is hazardous waste, including Li-ion batteries at 
their end of life.

https://www.epa.gov/hwgenerators/categories-hazardous-waste-generators
https://www.epa.gov/hw/household-hazardous-waste-hhw


Lithium – ion Batteries and EPCRA 311-312 
Reporting Requirements and Used Lithium-Ion Batteries



Lithium – ion Batteries and EPCRA 311-312 
Reporting Requirements and Used Lithium-Ion Batteries



Lithium-Ion Battery Response Training
Battery Basics and Hazards



Total Incidents by Category

https://www.ul.com/insights/lithium-ion-battery-incident-reporting



Battery Types (Primary)

Non-rechargeable Batteries (Alkaline)

• Stable, no significant energetic releases.
• Consistent energy, long-term power, but loses 

strength over time. 
• Long shelf life.

Non-rechargeable Batteries (Lithium Metal)

• Stable, large energy density.
• Can provide strong energy surges even after a 

period of low discharge
• Lithium metal found inside is extremely water 

reactive 



Battery Types (Secondary)

Lead Acid Batteries

• Stable, low energy density
• Contains lead and sulfuric acid
• Risk of explosion due to oxygen and hydrogen 

generation during charging

Nickel Cadmium (NiCad)/Nickel Metal Hydride 
(NiMH) Batteries
• Rechargeable and stable
• Suffers from “memory effect”
• Can be smothered (METAL-X, sand, etc.)
• Water application can cause hydrogen gas release



Lithium-Ion Battery Types

18650
18 x 65 mm

2170
21 x 70 mm

Prismatic
Cell

Pouch
Cell

Cylindrical cells (18650) are the most 
common cell in mobility devices (bikes, 
scooters, etc.) and are used by electric 

vehicles with 3,000 to 8,000 cells

Prismatic and Pouch Cells are found 
in industrial and consumer 

electronics, respectively; both are 
used in electric and hybrid vehicles



Lithium-Ion Battery (LIB) Construction



Battery Configurations
The most common configuration for Electric 
Vehicle (EV) batteries is a series-parallel hybrid. 

Series Connection: Increases the battery pack’s 
voltage, which is vital for providing the necessary 
power to drive the vehicle.

Parallel Connection: Increases the battery pack’s 
capacity, essential for storing the energy required 
to achieve the desired range.

To calculate the gross battery pack size, multiply 
the total parallel capacity in ampere-hours (Ah) by 
the battery pack's nominal voltage in volts (V). The 
result is in watt-hours (Wh).



LIB Chemistries

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

Chemistries cannot always be mixed in recycling

Energy Density by Chemistry



LIB Toxic/Flammable Smoke (Gases & Solids/Liquids)

Image Source: Larsson et. al, 2017.

Flammable and Toxic Smoke:
• Hydrogen (30%-50%)
• Carbon Monoxide
• Carbon Dioxide
• Hydrogen Fluoride
• Hydrogen Chloride 
• Hydrogen Cyanide
• Phosphoryl Fluoride
• Organic Solvent Droplets
• Ethane, methane, and other 

hydrocarbons/gases
• Heavy Metal Particulates









Differences in LIB Fires

Toxic gas release → hazardous atmosphere

Hydrogen gas release →  explosion potential

Higher than normal burn temperatures → thermal 
runaway reaction
• Chemical reaction – rapid degradation
• Does not require external oxygen
• Nearly impossible to stop once it starts
• Could happen in seconds or days

Re-ignition is possible – minutes, hours, days, weeks, 
months, even years later!



Causes of Battery Failure

Manufacturer Defect



Dendrites



Thermal Propagation
• Thermal propagation results in a 

domino effect:
• Thermal runaway heat in one battery 

will trigger thermal damage and/or 
thermal runaway in neighboring cells. 

• Thermal damage to neighboring cells 
may result in delayed thermal runaway 
or delayed thermal propagation ignition 
(Reignition).

• Limiting thermal propagation is 
primary goal:
• Direct cooling of neighboring cells may 

limit/prevent thermal propagation
• Removing exposed cells (i.e., removing 

other e-bikes, loose cells, immersing in 
water, etc.)



Preventing Battery Failure

• A battery pack built 
together with a battery 
management system 
with an external 
communication data 
bus is a smart battery 
pack. 

• A smart battery pack 
must be charged by a 
smart battery charger.



Primary Presentations of LIBs

Energy Storage 
Systems

Electric Vehicles

Micro-mobility

Consumer Products



Unit 3

Battery Energy Storage System (BESS)



BESS Structure

Cells Modules Racks

Can be made up of single or multiple racks



BESS Response



Codes and Standards

• NFPA1 – Fire Code
• IFC – International Fire Code

Codes

• NFPA 855 – 
• Changed after Surprise, AZ
• Access restrictions
• Increased monitoring requirements
• Hazard Mitigation Analysis (HMA)
• Stricter ventilation system requirements
• Fire prevention/mitigation technology

• Varies by manufacturer
• UL 9540

• Roadmap for how systems are designed, built, tested, and 
used

Standards



Codes and Standards

UL 9540A is a test method for evaluating thermal 
runaway propagation for battery energy storage 
system

Performance Standards – 9540A

"CSA TS-800" refers to a standardized test procedure 
developed by the CSA Group, designed to evaluate 
the fire safety of large-scale battery energy storage 
systems (BESS) by simulating a fully involved fire 
event and assessing if it propagates to nearby units 
or external exposures

CSA TS-800



Residential BESS

FSRI estimated the amount of gas released from a residential BESS and what would happen if it caught a 
source of ignition.



Large Scale BESS in Transit Strategic and Tactical Considerations



Battery Electric Vehicles (BEV)



Voltage in Lithium-Ion Battery Tech
Cell Phones = 3.4 to 4.5V

E-Scooter = 28 to 48V

E-Bike = 48 to 52V

Prius = 200V

Tesla = 350 to 400V

F150 Lightning = 400V

GMC Hummer = 400V

Ford Mach-e = 450V

Trolley/Subway/Metro = 600V

Tesla Truck = 800V (reported)

Tesla Semi = 1000V (reported)



Electric Vehicle Background

ICE
Internal 

Combustion 
Engine

HEV
Hybrid 
Electric 
Vehicle

PHEV
Plug-in Hybrid 

Electric 
Vehicle

BEV
Battery
Electric
Vehicle



How quickly do they ignite?



Gas Emission



Tesla Battery Ignition
Tesla Model S parked in underground residential apartment building carpark. 

Battery had been damaged 30 minutes earlier after driving into an open 
manhole cover. Time elapsed: 10 seconds.

Vapor showing
Vapor cloud explosion



Jeep 4xe





Philadelphia, June 2025



France







A Vessel is a Type of Vehicle!



BEV Fire – Inside Hazards



BEV Fire – Post Hurricane



BEV Battery Recovery – Post Wildfire



Micro Mobility



Micro-Mobility Devices



Micro-Mobility Devices Statistics
• FDNY LIB fires:

• 44 in 2020
• 268 in 2023 -18 fatalities
• 279 in 2024 - 6 fatalities

• SDFD LIB fires:
• 104 in 2023

• Public exposure concerns
• Stored and charged inside occupied 

residences and businesses
• Stored near entry and exit ways
• Can ignite with little-to-no warning

Rekindling is possible. 



Consumer Products



Consumer Products: Examples



Tool Battery Fires



Vape Battery Fires



Cell Phone Battery Fires



Lithium-ion Battery Alternative Energy Interface



Lithium-ion Battery Alternative Energy Interface

https://youtu.be/TQpCYmHTGkQ?si=waxMseIbAh_ewxWJ



Lithium-ion Battery Alternative Energy Interface



Transportation and Packaging



49 CFR 173.185 Lithium Cells and Batteries 
??? Presents regulations for shipment of batteries

• (a): Classification
• (b): Packaging
• (c) exceptions for smaller lithium-ion cells and 

batteries
– (1)(i)...may not exceed: 20Wh for cell or 

100 Wh for a battery 
• (d): Lithium cells or batteries shipped for 

disposal or recycling
• (e): Low production runs and prototypes
• (f): Damaged, defective, or recalled cells or 

batteries
• (g): Limited exceptions to restrictions on air 

transportation of medical device batteries.
• (h): Approvals…does not conform to the 

provisions…, conditions approved by the 
Associate Administrator (e.g., special permits)



DOT Regulations: New, EOL, or DDR Batteries ???



DOT-SP (Special Permits)



DOT-SP (Special Permits)



DOT-SP (Special 
Permits)



Processing/Recycling/Disposal



Ukumehame 
Lithium-Ion 

Batteries



1. Utility Vehicle
2. Generator
3. Trailer
4. Light Tower #1
5. 40 ft. Container - Processed NiMH Transport Container
6. 20 ft. Container – Unused 55-gal Drum Storage
7. 20 yd. Roll O� Box - Municipal waste
8. 20 ft. Container - Custom Battery Shipping Trailer with
Breathable Water-Resistant Tarpaulin
9. Post-Process Staged NiMH Batteries
10. Post-Process Staged Li Batteries in 55-gal Drums
11. 300-gal Totes with Mixed Brine Water*
12. Initial Pre-Process Battery Staging Area
13. Three (3) Mixed Brine Water Tanks^
14. Crush Pad$ with one (1) Mixed Brine Water Tank^
15. Drum Handling and Preparation Area
16. Excavator
17. 20 yd. Roll O� Box - Scrap Metal
18. Water Bu�alo with 100’ Fire Hose and Fog Nozzle
using Potable H2O
19. Command Post Tent
20. Telehandler
21. EcoBlocks (Concrete Blocks)
22. Supply Box with First Aid Kit
23. Light Tower #2
24. Portable Toilets







Profiling Waste
• Lithium-ion batteries (DDR or non-

damaged)
• Universal waste (40 CFR 

273.2)
• Characteristic Hazardous 

Waste: D001 and D003 (40 
CFR 261, fully regulated 
under 49 CFR)

• More restrictive State 
waste disposal 
requirements

• Non-battery waste
• Profile “not-battery” waste 

according to normal RCRA 
process, past generator 
knowledge is that it is no 
longer 
characteristic/hazardous



Off-Site Rule Applicability
• Is my material a waste? 
• Applies to both disposal and 

recycling of DDR batteries and 
deconstructed not-batteries. All 
forms are still considered waste 
under RCRA.

• Applicable to recycling because:
• Recycled by reclaiming 

(maintains solid waste 
designation) of "spent 
materials"

• Covered under 40 CFR 
261.2(c)



Off-Site Rule Compliant



Australia, April 2026



EPA Emergency Management Branch



What does the EPA Emergency 
Management Branch do?

• Respond to urgent threats to human health or the 
environment including:
–Hazardous chemical releases
–Oil or fuel spills into or near waters of the U.S.
–Pollutant or contaminants (e.g. sewage, ricin, anthrax)

• Biological, Chemical, Radiological, and Disaster preparedness
• Provide training to State, Territory, Local and Tribal agencies



What can EPA do for you during a Lithium-Ion 
Battery fire?

• Via phone call:
– Provide technical expertise on response actions and disposal via phone call.

• Via response action with FOSC involvement
– Respond to larger fires and provide on the ground technical expertise as well 

as contractor air monitoring support for community protection.
– Provide responder/worker health and safety expertise. 
– Provide treatment and disposal options that are otherwise not available.







Contact Info

National Response Center 
800-424-8802

Region 8 Duty On-Scene Coordinator 
303-293-1788 

Eric Sandusky, Region 8 FOSC
720-768-3514
Sandusky.Eric@epa.gov

mailto:Sandusky.Eric@epa.gov


Contact Info

Greg Jenkins,
Superfund Technical Assessment and 
Response Team (START) R9, R10, R2, 
R4, R6, R8…

High Hazard Management LLC

808-271-8722
gjenkins@hihazman.com

mailto:gjenkins@hihazman.com


Thank You!

Questions?
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