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Chairman D’Esposito, Ranking Member Carter, and Members of the Subcommittee: My name is 

Lori Moore-Merrell and I serve as the Administrator of the United States Fire Administration 

(USFA) within the Federal Emergency Management Agency (FEMA). Thank you for the 

opportunity to testify today and to discuss the continuous and evolving fire threats to the nation. 

 

The USFA’s mission is to support and strengthen fire and emergency medical services to 

prevent, mitigate, prepare for, and respond to all hazards. Since 1974, the USFA has led national 

efforts to reduce impacts of fire and other disasters in our communities through education, 

promoting building codes and standards, fire safety advocacy, data collection, research, and 

grants—yet there is much more to do.  

 

Millions of Americans witness firsthand how fire continues to pose a substantial risk across the 

United States. Fire is a public health and safety problem of great proportions, and firefighting 

remains one of the Nation’s most hazardous professions. On average there are more than 1.2 

million structure fires, nearly 3,000 deaths, thousands of injuries, and scores of individuals 

displaced annually from fires. Although disasters such as fires can affect everyone, fires can also 

exacerbate pre-existing challenges in underserved communities across the country. These 

impacts are further compounded by poor implementation and enforcement of national building 

codes and fire risks associated with technology that make fires more common, more intense, and 

more destructive.  

 

These challenges pose heightened risks to the public and to first responders who safeguard our 

communities, and the challenge continues to evolve. For example, emerging technologies like 

Lithium-ion (Li-ion) powered devices and harmful chemicals including polyfluoroalkyl 

substances (PFAS) introduce new and continued risks to our communities and firefighters.  

 

Emerging Technology 

 

Li-ion batteries are a type of rechargeable battery that contain numerous Li cells. This ordinarily 

stable electrochemical system provides stored electrical energy, but mechanical, electrical, and 

thermal abuse and manufacturing defects can destabilize the system and cause thermal runaway. 

Thermal runaway typically occurs when damaged cells experience uncontrolled increases in 

temperature and pressure1. Thermal runaways can rapidly produce extremely high temperatures 

in a chain of chemical reactions, and this can induce thermal runaway to propagate to adjacent 

cells in a battery pack. In addition to heat, Li-ion cells produce flammable gases during thermal 

runaway that drive Li-ion fires and explosion hazards.  

 

Li-ion batteries are found nearly everywhere. These batteries power everyday items such as cell 

phones and computers and they are found in e-bikes, e-scooters, and electric vehicles. Li-ion 

battery energy storage systems are increasingly prevalent at outdoor installations supporting 

utility operations and installations are expected outside commercial structures and within 

residences.  

 

While Li-ion batteries are an attractive power option, fire risk increases when they are damaged 

or used, stored, or charged incorrectly. Combined with what we know of their complex fire risk, 
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their recurring presence requires the fire service to turn research and data into operational 

considerations quickly.  

 

Li-ion batteries and emerging alternatives constitute a significant component of the drive to 

reduce emissions worldwide. They are part of a complex global ecosystem of multinational 

agreements and organizations, geopolitical security questions, and finite natural resources. While 

a daunting task, the fire service has a central and critical role in ensuring policy decisions address 

fire safety risks. 

 

Li -ion batteries bring complex operational challenges. Firefighters must consider the presence of 

Li -ion batteries in all operations, including a risk of faster flashover rates and increased 

temperatures. Current research shows that Li -ion batteries present four hazard scenarios for 

firefighters: flammable gas release, flaming, vented deflagrations, and explosions.2  

 

These batteries are changing the fire risk environment. In a “traditional” fire it typically takes 

about three minutes or more for a room to be engulfed but now—with the increased prevalence 

of LI-ion batteries—there is often only 15 seconds from the first sign of smoke to thermal 

runaway and explosion, with windows being blown out and fire burning in homes, apartments, 

and businesses. These rapid changes in fire dynamics lead to shorter escape times, shorter time to 

collapse, and other new and unknown hazards for everyday consumers and for firefighters. 

 

Li-ion batteries also present unusual response challenges. While Li-ion batteries are engineered 

to be safe, the nature of these devices means they may continue to hold a charge after being 

damaged, even if fully submerged in water. This phenomenon is known as stranded energy3. 

Therefore, firefighters should always consider whether engineered safety systems are 

nonfunctional.  Li-ion battery fires also can require personnel and water resources far exceeding 

normal expectations, thereby stressing a department’s ability to maintain resources for other 

emergencies.   

 

While our communities are generally aware of risks associated with their ordinarily benign 

devices, it is important for the fire service to develop and deploy fire safety messaging regarding 

safe usage, storage, and charging of Li-ion batteries and their unique risks. As policy decisions 

are made regarding what can be sold in U.S. markets, the fire service must play a role in 

discussing the safety of these items, with a specific focus on components directly affecting the 

fire safety of U.S. communities.  

 

Although research is being conducted to better understand hazards associated with Li-ion 

batteries and means for mitigation, more research is needed to understand the new and complex 

hazards Li-ion batteries can present (including exposure to toxic chemicals these batteries 

release), and to provide firefighters with data and information to inform operational procedures.  

 

Driven by an urgency to meet these risks head-on and save lives, in coordination with the 

leadership of national fire service organizations, the USFA recently held the second national 

summit in two years, on fire prevention and control. Together, we assessed the fire problem and 

challenges faced by firefighters in the United States expanding our 2023 national strategy to 

address emerging tech. This strategy includes plans to lead and inform discussion on the fire 
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safety of Li-ion batteries and other alternative energy sources within our communities, at all 

levels of government, and with industry partners utilizing the following priorities: 
 

• Priority 1: Determine risk to the public and firefighter health from lithium-ion 

battery incidents. 

• Priority 2: Conduct a consumer education campaign.  

• Priority 3: Conduct necessary research to inform priorities and fire service 

response organizations in collaboration with our national labs, research institutes, 

and state and local partners. 

 

 

PFAS and Firefighter Cancer 

 

PFAS and other toxicants disrupt an individual’s fundamental physiology, leading to wide-

ranging negative health impacts for firefighters, including cancer and heart disease, as well as 

sleep and reproductive issues.  

 

Certain PFAS are known to be carcinogenic, and degrade very slowly, earning the label “forever 

chemicals.” PFAS are often found in a firefighter’s blood, their firehouses, some firefighting 

foams, and bunker gear. Next-generation PFAS-free personal protective equipment, along with 

science and risk-based mitigation programs, can lessen these risks.  Firefighters are also exposed 

to products of combustion, diesel exhaust, building materials, asbestos, chemicals, and 

ultraviolent radiation. 

 

 

USFA Actions – Priorities  

 

The 2022 Fire Prevention and Control Summit was the beginning of a comprehensive and 

strategic approach to addressing impacts of fire on the nation and PFAS as contributing factors to 

firefighter cancer. The 2023 Summit added fire risks from emerging technology to the National 

Fire Service Strategy.   

 

As we look to the future, we need data to inform policy and regulation. We must continue our 

partnerships across the whole-of-fire services, across local, state, and federal governments, our 

research partners, our non-profit partners, and the industries in the electric vehicle space to 

determine appropriate regulations to stop deadly tragic events from occurring. Events like those 

in New York City since 2021where e-bikes with damaged batteries were left to charge overnight 

and placed in hallways and doors – trapping people inside a burning apartment.  Or incidents 

where people buy aftermarket chargers online – because they are less expensive – leaving battery 

cells to overcharge, which leads to thermal runaway and fire. New York has pushed forward on 

regulation of aftermarket chargers because of lessons learned from these incidents. It is our hope 

that the rest of the nation takes heed and follows suit.   

 

USFA is seeking new ways to address evolving challenges by improving how we collect, 

analyze, and report relevant information in a timely manner. Legacy National Fire Incident 

Reporting System (NFIRS) data is inadequate; therefore, USFA is working with the Department 
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of Homeland Security (DHS) Science and Technology Directorate to develop a modern cloud-

based data capture system and a streamlined data standard for interoperability and maximum 

efficiency. The new platform will be known as NERIS (National Emergency Response 

Information System) and will ensure the USFA and the fire service at-large will have access to 

secure, interoperable live data that contains outputs from the most authoritative sources. Data 

scientists and engineers can leverage data from this platform to conduct research and disseminate 

reports to both the fire service and decision makers at all levels of government.   

 

Additionally, the National Fire Academy (NFA) is increasing its training curriculum to include 

lithium-ion incident scene safety and fire suppression tactics in existing courses. Major insights 

were gained from Li-ion batteries found in debris from wildfires in Lahaina on Maui. FEMA and 

USFA met with the Environmental Protection Agency (EPA) to evaluate a process for de-

energizing cells with sustained energy after the fire. Once EPA thoroughly documents the cell 

de-energization, crushing, and packaging process, the USFA will develop firefighter training 

curriculum to include this information. NFA curriculum also incorporates training and education 

for the full spectrum of community risk reduction, and the NFA offers training in multiple 

mediums to ensure broad access. In Fiscal Year 2023, the NFA delivered training to over 70,000 

students.  

Regarding PFAS, the “Protecting Firefighters from Adverse Substances Act” (Pub. L. No. 117-

248) (PFAS Act) directs the FEMA Administrator (through USFA) to develop guidance for 

firefighters and other emergency response personnel on best practices to protect them from 

exposure to PFAS and to limit and prevent release of PFAS into the environment. Section 2 of 

the PFAS Act, requires DHS in consultation with the EPA, the Centers for Disease Control and 

Prevention/National Institute for Occupational Safety & Health (NIOSH), and the heads of other 

relevant agencies, to: 

1. Develop and publish guidance for firefighters on training, education programs and best 

practices;  

2. Make available a curriculum designed to reduce and eliminate exposure, prevent release of 

PFAS into the environment, and educate firefighters and emergency response personnel on 

PFAS alternatives; and  

3. Create a public repository on tools and best practices to reduce, limit, an prevent the release 

of and exposure to PFAS.  

 

USFA is actively working on these requirements. 

 

As we look to the challenges ahead, such as those posed by the prevalence of structure fires, the 

increasing risks of emerging technology, and forever chemicals, USFA looks forward to working 

with both our firefighting partners and the Members of this Committee to build a fire-safe and 

more resilient nation. Thank you for the opportunity to testify. I look forward to answering your 

questions. 
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Good morning, Chairman D!Esposito, Ranking Member Carter, and the members of the 

Subcommittee on Emergency Management and Technology.   

 

As Chief Fire Marshal of the New York City Fire Department ("FDNY”), I want to express 

gratitude to the members of the Subcommittee for holding today!s hearing and to Chairman 

D!Esposito for inviting me to discuss the dangers of fires involving lithium-ion batteries in 

micromobility devices. In 2023, New York City experienced 268 fires caused by these batteries 

in e-bikes, e-scooters, and other micromobility devices. As a result, 150 people were injured 

and 18 people were killed. These staggering numbers reflect a crisis that has ballooned over a 

very short period. We!ve seen this problem most acutely in New York. The city has a thriving 

delivery culture and thousands of delivery workers and messengers who use e-bikes. Many of 

the deadliest fires have been caused by e-devices being kept in residential homes and 

apartments. We have begun to see similar issues coast to coast, in communities of all sizes. I 

speak with counterparts in fire departments across the country and many report the 

emergence of lithium-ion battery fires and ask for guidance on how to grapple with the issue.   

 

To grasp the urgency of this problem, it!s important to understand that fires caused by lithium-

ion batteries are more intense and more dangerous than traditional, smoldering fires. Upon 

ignition, unsafe batteries enter a process called thermal runaway. They undergo a series of 

explosions, releasing highly toxic gasses, and projecting flaming cells that can travel great 

distances, increasing the likelihood that the fire will spread. These fires instantly create severely 
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dangerous conditions, rendering escape for anyone nearby significantly challenging. This is 

especially true if a fire occurs at night when an occupant is sleeping.  

 

Additionally, lithium-ion battery fires require large volumes of water to suppress and can 

reignite spontaneously, making them extremely difficult for firefighters to extinguish. They also 

pose uniquely grave dangers for the first responders who respond to these fires and risk their 

lives every day to protect life and property. One example of the detrimental results of these 

fires occurred last November, killing three generations of a family in one fire. 81-year-old 

Albertha West, her son, 58-year-old Michael West, and her grandson, 33-year-old Jamil West 

perished in that deadly fire because an e-bike containing an uncertified lithium-ion battery 

erupted in flames. Unfortunately, these fires continue to plague our city and nation.  

 

In my nearly 20-year career, I would be hard-pressed to identify another instance in which a 

new cause of fires originated and, in only a few years, became one of the leading causes of fatal 

fires. The FDNY has adjusted quickly, creating new operational procedures for responding, 

ensuring that the devices are fully under control, and disposing of uncertified batteries and 

hazardous materials. We created task forces of inspectors who proactively inspect bike shops, 

respond to complaints, and frequently visit locations most likely to experience problems. We 

amended department policies, enabling administrative companies to respond immediately to 

reports of hazardous conditions. We also created robust informational campaigns to educate 

members of the public about best practices for avoiding problems with their devices. Most 

importantly, we extensively engaged with our local, state, and federal legislators, seeking 
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support for new laws to help curb the deadly effects of these devices.  

 

At the federal level, New York City respectfully asks Congress to pass H.R. 1797, the Setting 

Consumer Standards for Lithium-Ion Batteries Act, which would require the Consumer Product 

Safety Commission to issue a mandatory national standard for these devices. This legislation has 

bipartisan support and unanimously passed the House Energy and Commerce committee, which 

is fitting, as these deadly fires do not discriminate: we see them in large cities and small rural 

areas, in red and blue states alike. Americans need of the protection of Congress, and we hope 

that this bill is called to an early vote on the House floor.  

 

As we look forward, the experience of lithium-ion batteries serves as a critical reminder of the 

importance of having public safety entities and first responders at the table when policy is 

made. Electrification technology is exciting, and there is no shortage of innovators striving to 

find better solutions. However, it is essential that we implement new technology in concert 

with an appropriate focus on public safety.  

 

I thank you for your attention to this issue. I am appreciative of the work that you are doing to 

pass this important legislation, and I know that I share that sentiment with the brave members 

of the FDNY and grateful firefighters and emergency responders across the country. 
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Introduction 
 
Good morning, Chairman D’Esposito, Ranking Member Carter and other members of the subcommittee. I 
am Steve Kerber, Executive Director of the Fire Safety Research Institute, part of UL Research Institutes. 
The Fire Safety Research Institute (FSRI) advances fire safety knowledge to address the world’s 
unresolved fire safety risks and emerging dangers. Along with our colleagues in the Electrochemical Safety 
Research Institute (ESRI), we take on the safety challenges associated with energy technologies. As part 
of UL Research Institutes, we are committed to sharing our safety insights with everyone to advance UL’s 
public safety mission of providing safe living and working environments for people everywhere. Personally, 
I have been studying fire safety, with a focus on firefighter health and safety for more than 20 years. I am a 
3rd generation volunteer firefighter having served more than a decade in the College Park Fire Department 
in Prince George’s County, Maryland.  
 
 
Fire is Fast – And Getting Faster 
 
So far this year, just six (6) weeks in (1/1-2/9), we have lost more than 348 people in home fires. At least 
50 of those deaths were children, many under the age of five (5). All these deaths are preventable. 
Americans should be the safest in their homes, but that is simply not the case when it comes to fire safety. 
Research conducted by FSRI has shown that, during a fire today, you have the least amount of time to 
safely exit your home than at any time in history.  
 
This is partially because of the synthetic materials used in our furnishings and interior finishes today. It is 
possible that a fire starting in a bedroom or living room could go from a small flame to flashover – which is 
when the room becomes fully engulfed with fire – in just three (3) to five (5) minutes. The heat and smoke 
generated by flashover make conditions unsurvivable in the room where the fire starts and in adjacent 
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rooms or hallways that are open to the fire room. This has contributed to fire deaths steadily increasing 
over the last decade in the United States. USFA data estimates this increase to be almost 25% since 2012. 
 
The other items, or the fuels, that we bring inside our homes continue to change as well – lithium-ion 
batteries for example.  Lithium-ion batteries have brought essential innovation to our vehicles, our grids, 
our communities, and everyday products that we rely on. And they are being deployed at a massive scale 
to drive a reduction in emissions and to improve the resilience of our national electrical grid. But they can 
overheat, catch fire, and cause explosions with disturbing intensity while emitting toxic smoke. From the 
first sign of a problem, there could be less than a minute to escape a battery fire.  
 
Fire keeps getting faster as most of the nation’s fire departments are ill-equipped to face the threats 
lithium-ion battery fires pose.  That’s why we must act now to address escalating fire dangers posed by 
modern materials and new technologies.  
 
 
Research is Essential 
 
Despite ongoing safety improvements such as smoke alarms and sprinklers, fires involving lithium-ion 
battery-powered products are increasing at an alarming rate and have resulted in injuries, fatalities, and 
property loss. Even when the initial cause of a fire is not the lithium-ion device, the involvement of lithium-
ion batteries can increase the intensity and magnitude of any incident. FSRI is honored to support the U.S. 
Fire Administration and our Fire Service One Voice partners by developing actionable insights through 
collaborative research on this subject; however, additional research is imperative to reverse the mounting 
risks presented by this technology.  
 
Experiments and fire investigations have shown that, if damaged or misused, a lithium-ion battery can 
transition from smoking to explosive fire growth within a matter of seconds. In 2022, a high-profile fire in 
New York involving lithium-ion batteries injured almost 40 people. The fire was one of hundreds of 
documented incidents caused by lithium-ion batteries in the United States since 2021. The actual number 
is likely higher because lithium-ion battery fires are not yet captured by the national fire incident reporting 
system. These incidents drive the need to better understand the physical phenomena of thermal runaway 
and the associated hazards.  

As Dr. Moore-Merrell described, thermal runaway is one of the primary risks related to lithium-ion batteries. 
It is a phenomenon in which the lithium-ion cell enters an uncontrollable, self-heating state. We know 
through our research that thermal runaway can occur undetected until the situation becomes dire and there 
is an immediate danger of fire. This ultimately translates into shorter escape times and unknown hazards 
for consumers and first responders.  

FSRI is actively investigating multiple facets of battery fires, including: 
 

• Fire service considerations with lithium-ion battery Energy Storage Systems (ESS)1 
• The potential impacts when lithium-ion battery storage systems fail in homes2. 
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• The hazards posed when e-mobility devices (such as e-bikes and scooters) go into thermal 
runaway3. 

• The fire dynamics and suppression challenges of electric vehicle fires4.   
 

While this research is already underway, knowledge gaps remain in determining how hazards develop 
during lithium-ion battery incidents and creating strategies to mitigate the associated risks for Americans 
and first responders. Further study of materials, construction methods, and computational tools will 
improve our understanding of the fire dynamics in buildings so that building systems can provide increased 
protection from lithium-ion battery fires. Experiments focused on lithium-ion battery incidents will 
characterize risks and advance emergency response protocols. We can’t do it alone. 
 
The federal government must collaborate with fire service stakeholders to direct lithium-ion battery 
research efforts toward the highest priority safety needs. Increased federal funding is imperative to drive 
research in improving battery safety as technologies advance, ensuring safe functionality of battery 
systems across electric vehicles, energy storage and other uses of lithium-ion batteries, and equipping fire 
departments to respond to battery incidents through refined tactics, specialized tools, and reduced 
chemical exposure risk. Targeted research initiatives and funding in these domains will provide vital 
progress toward comprehensive lithium-ion battery safety for both the public and first responders. 

 
 

Safeguarding Fire Responders is Fundamental 
 
Lithium-ion batteries present a dynamic challenge to the fire and emergency services. As use of these 
devices accelerates through communities, emergency responses will expose first responders to explosive 
thermal events and toxic emissions beyond traditional protocols. Bravery alone cannot sufficiently protect 
our fire service. We must have the support of the nation’s leaders to ensure the safety of America's 
communities and fire service personnel. Addressing these challenges will require a multi-faceted process 
working with a variety of partners (governmental and non-governmental) across many issue areas.  
 
Congress must urgently deliver specialized resources that match the novel threats proliferating. This 
includes funding: 
 

• Targeted research to equip departments with advanced tactics for battery incidents and integrating 
the latest science into customized training. 

• Modern protective equipment and tools designed specifically to shield against exposure risks 
distinct to lithium-ion battery chemistry and future chemistries. 

• Additional personal protective equipment and tools otherwise out of budgetary reach for resource-
starved departments. 

 
It is within your power to direct vital funding so first responders have every chance to prevail over the ever-
evolving risks confronting communities across this country.  Renewing support for programs like the 
Assistance to Firefighters Grant (AFG) and Staffing for Adequate Fire and Emergency Response (SAFER) 
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Grant Programs – as well as the U.S. Fire Administration – will provide access and accountability 
nationwide. The safety of Americans begins with securing the safety of our emergency services.  
  
 
Education is Critical 
 
Both public awareness and first responder training are insufficient regarding lithium-ion battery hazards. 
Most Americans do not realize the fire risks the ubiquitous devices present if damaged or overcharged. 
And most fire teams lack the specific protocols needed when battery storage or electric vehicle fire occur. 
 
Leaders must work with fire service stakeholders to prioritize national outreach to address these 
knowledge gaps. Impactful education includes: 
 

• Mass campaigns conveying battery fire prevention through departments uniquely positioned to 
connect local constituencies. 

• Turnkey campaigns like FSRI’s Take C.H.A.R.G.E. of Battery Safety5 initiative designed to promote 
best practice consumer behaviors and potentially life-saving emergency planning through 
memorable guidelines. 

• Accessible training materials for fire service instruction covering lithium-ion fire dynamics distinct 
from “traditional” fires and tailored suppression methods that integrate containment, suppression, 
scene turnover requirements, PPE needs, disposal, and more.  

 
Effective messaging requires distilling cutting-edge research for public comprehension and fire service 
training customization. We urge officials at all jurisdictional levels to commit resources allowing 
departments to inform, instruct, and intervene against preventable high-risk battery incidents in the 
communities they serve. Hazard mitigation begins with awareness. 
 
 
Governance is Essential 
 
Governance mechanisms around safety standards, trade enforcement measures, and legislative initiatives 
remain disconnected and outpaced by swiftly evolving technologies. Holistic implementation and 
enforcement of current codes and standards at federal, state, and local levels will provide the foundation 
required to properly ensure the fire and life safety ecosystem, especially as codes and standards continue 
to be updated in response to new and evolving knowledge about technologies, including lithium-ion 
batteries. 
 
Commercial readiness should never undermine public safeguards. The federal government must look to 
existing codes and standards organizations like UL Standards & Engagement, the National Fire Protection 
Association (NFPA), and the International Code Council (ICC) to ensure that laws and regulations consider 
the work already being done in this space. Applicable codes and standards6 exist; however, to remain 
effective, they must constantly integrate manufacturer insights with the latest fire safety research on battery 
hazards. 
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The federal government must work with fire service stakeholders to empower consumer regulators with 
product safety mandates. H.R. 1797/ S.1008, the Setting Consumer Standards for Lithium-Ion Batteries 
Act, would require the Consumer Product Safety Commission to set a mandatory safety standard for 
lithium-ion batteries in micro-mobility devices. Closing outdated loopholes that enable uncertified devices 
into communities is also paramount.   
 
With coordinated governance, the promise of battery technologies can properly and safely accelerate. By 
infusing regulation with current competence, no innovation outpaces our ability to integrate it responsibly. 
We urge officials at all levels to partner with researchers and industry in establishing safety protocols. 
 
 
Conclusion 
 
Public safety must become the top priority as innovations central to our 21st century lifestyles introduce 
increasing fire hazards. Technologies already promising to transform our vehicles, grids, and communities 
are now threatening them absent a new paradigm centered on safety. 
 
But with deliberate governance, robust safety standards, and coordinated consumer education, lithium-ion 
batteries can fulfill their highest purpose responsibly. Implementing the necessary safeguards begins by 
acknowledging the urgent need for modern research, first responder resources, and public awareness 
reflective of contemporary risks. 
 
Through immediate action centered on current codes, centralized funding, and community empowerment 
against preventable risks, we will pass to the next generation safer homes, infrastructure, and the 
emergency services relied upon to be ever vigilant against hazards both known and still obscure.  
 
Thank you again for the opportunity to share my perspective and I am happy to help this committee 
address these critical issues. 
 
 
Resources 
1. Fire service considerations with lithium-ion battery ESS (https://training.fsri.org/course/104/fire-service-

considerations-with-lithium-ion-battery-energy-storage-systems) 
2. The Impact of Batteries on Fire Dynamics (https://fsri.org/research/impact-batteries-fire-dynamics) 
3. Fire Safety Hazards of Lithium-Ion Battery Powered e-Mobility Devices 

(https://fsri.org/research/examining-fire-safety-hazards-lithium-ion-battery-powered-emobility-devices-
homes) 

4. Fire Safety of Batteries and Electric Vehicles (https://fsri.org/research/fire-safety-batteries-and-electric-
vehicles) 

5. Take C.H.A.R.G.E. of Battery Safety (https://batteryfiresafety.org; https://vimeo.com/884565314) 
6. For e-mobility, the applicable standards are:  

o UL 2054, Household and Commercial Batteries 
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o UL 2272, Electrical Systems for Personal E-Mobility Devices 
o UL 2849, Electrical Systems for eBikes 
o UL 2850, Outline of Investigation for Electrical Systems for Electric Scooters and Motorcycles 
o UL 2271, Batteries for Use in Light Electric Vehicle (LEV) Applications 
o UL 2580, Batteries for Use in Electric Vehicles.  
Other important standards and codes include:  
o UL 9540, Standard for Safety of Energy Storage Systems and Equipment 
o NFPA 1, Fire Code 
o NFPA 70, National Electrical Code 
o NFPA 855, Standard for ESS and Lithium Battery Storage Safety 
o International Fire Code, ICC 
o International Residential Code, ICC. 
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Good morning, Chairman D’Esposito and Ranking Member Carter. I am John S. Butler, Fire Chief of the 

Fairfax County (Virginia) Fire and Rescue Department and President and Board Chair of the International 

Association of Fire Chiefs (IAFC). I appreciate the opportunity today to discuss lithium-ion batteries and 

other threats to fire safety. 

 
The IAFC represents the leadership of over 1.1 million firefighters and emergency responders. IAFC 

members are the world’s leading experts in firefighting, emergency medical services, terrorism response, 

hazardous materials (hazmat) incidents, wildland fire suppression, natural disasters, search and rescue, 

and public-safety policy. Since 1873, the IAFC has provided a forum for its members to exchange ideas, 

develop best practices, participate in executive training, and discover diverse products and services 

available to first responders. 

 

America’s fire and emergency service is an all-hazards response force that is locally situated, staffed, 

trained, and equipped to respond to all types of emergencies. There are approximately 1.1 million men 

and women in the fire and emergency service – consisting of approximately 300,000 career firefighters 

and 800,000 volunteer firefighters – serving in over 30,000 fire departments around the nation. They are 

trained to respond to all hazards ranging from earthquakes, hurricanes, tornadoes, and floods to acts of 

terrorism, hazardous materials incidents, technical rescues, fires, and medical emergencies. We usually 

are the first at the scene of a disaster and the last to leave. 

 

Dangers Posed by Fires from Lithium-ion Batteries. 

 

America’s fire and emergency service is approximately five years behind the curve in addressing 

problems relating to lithium-ion batteries and we request federal assistance to catch up. Fires involving 

lithium-ion batteries present unique challenges to local fire departments. As a result, local communities 

must plan for a number of complicated factors. For example, the duration of the fires can be longer: an 

incident involving an electric vehicle can take four hours and one involving a power storage unit can take 

approximately 24 hours to extinguish the fire and complete post-fire mitigation. Firefighters must not 

only extinguish the fire. They also have to pack the device and prepare it for storage to prevent secondary 

fires. In addition, fire departments also must plan to decontaminate their gear and address concerns about 

the exposure of firefighters to the toxic smoke caused by a lithium-ion battery fire. All of these 

characteristics of fires involving lithium-ion batteries can be a burden for fire departments’ limited 

staffing and resources.  
 

Thermal runaway occurs in lithium-ion batteries when the individual cells become destabilized and enter 

a state of uncontrollable warming. The reaction is the root cause of the fires we see from lithium-ion 

batteries. Often this phenomenon begins with little to no warning, which can create later complications 

regarding the removal of any active lithium-ion batteries from an incident scene. Thermal runaway 

typically presents with large amounts of smoke or gas, which is highly flammable and toxic.  

These fires are not just contained to the devices they power. They can engulf the location of the initial 

fire, along with the surrounding dwellings. The risks posed by lithium-ion fires cannot be understated.  

 

The Source of Fires Involving Lithium-ion Batteries 

 

There is a great chance everyone in this room has some sort of lithium-ion battery on their person. These 

power the devices which many of us rely upon. Without question, lithium-ion batteries are part of the 

future of a greener, cleaner society. However, our nation’s fire and emergency services have been 

responding to an increased number of incidents caused by fires involving lithium-ion batteries. Lithium-

ion batteries are used to power electric scooters; electric bikes; hoverboards; wheelchairs; personal 

computers; cell phones; landscaping tools; electronic cigarettes; golf carts; energy storage systems used to 

power homes; all-terrain vehicles; electric vehicles (EV); commercial buses; trucks; and much more. 
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Our fire service is not just challenged in the EV and mobility space with completed products. With the 

rapid increase of cell manufacturing in the United States, many of our communities are struggling with 

new facilities that are part of the rapidly growing manufacturing sector. This may be a battery plant; 

manufacturing facility; automobile assembly; or even a battery laboratory. Our firefighters are challenged 

with not just the buildings, but the transit of these materials as part of the complete ecosystem. This can 

include the safe transport of products by rail, road, and waterways. 

 

The battery is not the lone concern with the operation of many of these devices. The charging 

components, use of third-party replacement lithium-ion batteries, and large home energy storage systems 

also pose great concerns. It is also worth noting the growing prevalence of home energy storage systems 

that use lithium-ion batteries to power an entire home. Unfortunately, the increase of these batteries in our 

society has not led to increased response capabilities for the fire service or rapid adoption of current and 

model fire and building codes. The fire service is at the initial stages of exploring the best and safest 

methods to respond to fires caused by these batteries. Several things need to happen to make these devices 

safe for all. We need more help. 

 

Lithium-ion Battery Fires Are a National Problem  

 

I would like to thank my partners at the FDNY for their leadership in this effort. Without a doubt, New 

York City has experienced a high number of these fires. Over the last four years in New York alone, there 

were more than 400 fires related to lithium-ion batteries. These fires resulted in more than 300 injuries, 12 

deaths and damage to more than 320 structures and more than 100 non-structures. As a response to these 

fires, the FDNY is one of the most proactive voices calling for the necessary enactment of laws and 

regulations to try and remedy this situation.  

 

Nonetheless, I would like to call attention to how lithium-ion battery fires are affecting communities all 

over our nation. 

 

• In Fairfax County (VA), we had 17 incidents involving lithium-ion batteries in 2023. They were 

in a variety of devices including vehicles, mobile phones, portable chargers, laptop computers, 

and remote-controlled cars. 

 

• In March 2021, the Harrisburg (PA) Bureau of Fire experienced a line of duty death due to a fire 

caused by lithium-ion batteries found in hoverboards. 

 

• In March 2023, the Brighton (MI) Area Fire Authority experienced three fires in one week, which 

involved a plug-in hybrid, a cell phone battery; and a mobility-based device. 

 

• On March 2023, a lithium-ion battery from a hoverboard ignited a basement fire in Lodi, NJ. 

 

• During 2023, Houston (TX) experienced more than 60 fires involving rechargeable lithium-ion 

batteries. These fires included lithium-ion batteries in hoverboards, scooters, and motor vehicles. 

 

• Gainesville (FL) experienced several fires due to devices powered by lithium-ion batteries. In 

2023, two of these fires involved surrounding structures and dwellings. 

 

• Washington D.C. experienced eight fires in 2023 that were attributed to lithium-ion batteries. 

Three of these fires involved e-bikes and scooters and one involved a hoverboard. 
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The Need for Better Data on Lithium-Ion Fires 

 

As the nation deals with an increase in lithium-ion battery fire incidents, it is important that we can track 

and better understand their occurrences. We need to know the answers to questions like “What devices 

cause these incidents? Who are the operators of these devices? Where are these incidents occurring, and 

how often?” These metrics will help us better understand how and where to allocate resources. Some 

representatives of the fire service are tracking this data and some states, like Florida, are beginning to 

require their fire departments to report lithium-ion battery fires. Yet, we still need a national 

understanding of the scope of the problem of lithium-ion fires.  

 

Currently, the national fire and emergency service utilizes the National Fire Incident Reporting Systems 

(NFIRS) to track fire-related incidents. The United States Fire Administration (USFA) is developing a 

replacement for NFIRS that will include real-time data on fires. The IAFC supports the USFA’s effort to 

develop the National Emergency Response Information System (NERIS) and urges Congress to fully 

fund its development. The development of NERIS will give our communities the necessary tools to track 

information about incidents involving lithium-ion batteries. With a better understanding of the scope of 

the problem, Congress and the Administration will be able to allocate resources to help local fire 

departments respond to this growing problem. 

 

The Need to Develop Codes and Standards 

 

To prohibit the further entry of faulty lithium-ion batteries into our communities, model codes and 

standards must be developed, updated, and adopted. This will involve collaboration between many 

stakeholders, such as the fire service; federal, state, and local agencies; research organizations; and 

manufacturers. There are several ways this can be achieved: 

 

1) Look to notable fire service organizations that are leaders in the code and standard space, 

such as Underwriters Laboratories (UL), the National Fire Protection Association (NFPA), 

and the International Code Council (ICC). The fire and emergency service needs strong 

partners that not only work to reduce these events from happening, but encourage the industry to 

develop solutions for post-incident mitigation of a fire where lithium-ion batteries are involved. 

Organizations such as UL, NFPA, and ICC are leading the effort to adapt codes and standards to 

adapt to technology using lithium-ion batteries. Further support of their work will lead to 

increased safety for not just consumers, but also first responders, who respond to lithium-ion 

battery fires. While we all know the power of using modern building and fire codes, states and 

communities also need support in adopting the most current codes and standards to address this 

rapidly changing industry.  

 

2) Pass and enact the Setting Consumer Standards for Lithium-Ion Batteries Act (H.R. 1797/ 

S. 1009). This legislation would require the Consumer Product Safety Commission to issue safety 

standards on lithium-ion batteries in mobility devices. A high percentage of the fires caused by 

lithium-ion batteries are in devices like e-bikes, e-scooters, and hoverboards. With the increased 

use of micro-mobility devices powered by lithium-ion batteries, it is paramount that we set safety 

standards to ensure that consumers are not subject to harm. H.R. 1797, as amended, advanced out 

of the House Energy and Commerce Committee by a total of 42-0. I urge the full House of 

Representatives to swiftly consider this legislation and pass it without delay. In the meantime, I 

urge the Senate Committee on Commerce, Science, and Transportation Committee to begin 

consideration of S. 1009. The sooner Congress acts, the faster we can start to prevent unsafe 

lithium-ion batteries from being on America’s streets and in American homes.  
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The Need for More Training, Resources, and Increased Public Education. 

 

Fire departments should work with organizations like the UL’s Fire Safety Research Institute, the New 

York City Fire Department (FDNY), the USFA, and the IAFC to prepare for lithium-ion fires. The USFA 

can use the National Fire Academy and its relationship with the state and local fire training academies to 

train firefighters about how to respond to fires caused by lithium-ion batteries and how to safely manage 

and cleanup the incident scene after the fire. In addition, the USFA can develop public education 

campaigns to educate the public about the safe handling and storage of devices and vehicles using 

lithium-ion batteries. 

 

The Assistance to Firefighters Grant (AFG) and the Staffing for Adequate Fire and Emergency Response 

(SAFER) grants provide matching grants that can be used to help local fire departments with incidents 

involving lithium-ion batteries. However, both programs already cannot meet the current demand for their 

funds. In addition, unless Congress passes the Fire Grants and Safety Act (H.R. 4090/S. 870), these 

programs will expire on September 30, 2024. 

 

We recommend that Congress develop a new program that will help communities prepare for incidents 

involving lithium-ion batteries. The program should fund code adoption efforts; planning, training, and 

exercises; and equipment. The program also should fund research into issues like firefighter exposure to 

toxic fumes from lithium-ion fires and how to effectively decontaminate gear that has been used in a fire 

involving lithium-ion batteries.  

 

Conclusion 

 

I thank you for the opportunity to address the threat of lithium-ion batteries and other threats to fire 

safety. While lithium-ion batteries present a promise in providing power to new forms of technology, we 

must take steps to prepare for accidental fires caused by them. Congress can play a role in ensuring the 

nation’s preparedness by passing legislation like the Setting Consumer Standards for Lithium-Ion 

Batteries Act (H.R. 1797/ S. 1009). In addition, it can pass the Fire Grants and Safety Act (H.R. 4090/    

S. 870) to preserve programs like the AFG and SAFER programs and also create a program to help local 

communities work with their fire departments to prepare for incidents involving lithium-ion batteries. We 

also support increased funding for the USFA to ensure that it can improve data collection efforts and 

distribute training and public education to help local communities prevent fires involving lithium-ion 

batteries. The IAFC looks forward to working with the committee to ensure the safe adoption of this 

revolutionary new technology. 

 

 

 

 

 


