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As Projects Director at EHS International, Kevin works globally with 
industry, maritime, recycling, and emergency services, providing training, 
consultancy, and incident response solutions that address the evolving 
dangers of lithium-ion battery technology and associated toxins.

Kevin is an experienced safety professional with a unique combination of 
frontline firefighting expertise, chemical knowledge, and specialist rescue 
leadership.

A former firefighter with 17 years of service, his early career also included 
work as a QC Lab Technician and Hazmat Officer, giving him a deep 
understanding of chemical processes, hazardous materials, and their 
real-world risks.

For the past 15 years, Kevin has served as a Specialist Search and Rescue 
Director, leading high-stakes operations and multi-agency coordination 
across a range of emergency scenarios.



Through the Gear: The Hidden 
Threats Firefighters Face from 
Toxins and Evolving Hazards

Focus on Lithium-Ion Battery Fires and Evolving 
Risks to the Emergency Services



ehs-logo500 | EHS - Fire Safety Services

Who is EHS International?
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EHS International –Battery Energy, Our Experience. 

● In 2018 a Fire on a Ferry from Belfast to Scotland – K Howlette 
asked to Investigate firefighting strategies for PO Ferries.

● 2020 BESS Incident in Power  Station in Northern Ireland – 
Extensive water damage to £10 million worth of LG 48.0 KWH 
Batteries, the incident lasted 14 weeks, our team managed the 
incident to a successful conclusion.

● 2023 Kells BESS-Site inspection lead to 140 x LG 48.0 KWH   moving 
into pre thermal runaway, 7 in critical state.

● 2025 Major Recycling site with 6 x 78.0 KWH batteries were on fire 
on the clients site, EHS completely de-energised them and they are 
now recycled.

● Advisor's to the XeroTech  incident in Galway January 2025

● 2025-26 Currently, 180 tons of stock-piled batteries from as old as 
2001 from Valance technologies, information in the boxes indicated 
all the battery were damaged in production



The Growing Threat of Li-Ion Battery Fire

I'm going to focus on a recent event, 

• This year we had a major incident, which had a huge 
knock on effect  is a deeply concerning incident — and 
sadly not surprising — and underscores a critical gap in 
post-incident contamination control, especially 
involving, Lithium-ion BESS (Battery Energy Storage 
Systems), Lithium-Ion Battery recycling and  EV fires.

• In this Incident 5 firefighters wore contaminated tunics 
to hospital — and in doing so, unintentionally exposed 
4 medical and ambulance staff to toxic by-products 
from a Major Lithium-ion fire — and reflects a serious 
breakdown in de-contamination protocol and 
highlights the urgent need for systemic reform.



PPE as a Contamination Vector:
Firefighter PPE, especially after an major Lithium-ion Battery Fire, can be heavily 
saturated with toxic compounds — including and the big one is:

• Hydrofluoric acid fluoride (HF) – a highly corrosive and penetrative gas and up to 
300-500ppm, 50ppm can be fatal when inhaled between 30-60 minutes

• Hydrocarbons are present in lithium-ion batteries, both as components of the 
electrolyte and as products of battery degradation or failure. Specifically, they can 
be found in the off-gas emitted during normal operation, charging, and especially 
during abusive conditions like thermal runaway.

• Heavy Metals: Lithium batteries also contain heavy metals 
like cobalt, nickel, manganese, copper, and 
potentially lead, mercury, and cadmium, which are toxic and can leach into the 
environment if batteries are not recycled properly.

• Combustion byproducts of plastics and synthetic materials

These toxins do not just remain on the surface; they can off-gas and transfer onto 
skin, surfaces, and other people — leading to secondary contamination.

https://www.google.com/search?sca_esv=a9727471058cd7c3&rlz=1C1VDKB_enGB1122GB1124&cs=0&sxsrf=AE3TifMgvP456OVVEH8JVRkgwe8697TajA%3A1754834500708&q=cobalt&sa=X&ved=2ahUKEwifr_f3s4CPAxXnTkEAHdK4OisQxccNegQIIxAB&mstk=AUtExfANfGNoyHD87qmnpCc61dfknlo7Rw2AV5RwhomG3AS5EJetx8vzI1n3G_QM2xnkL2wBC4B53NAFfEf5K3KDtmrjL3rHi4g2HW-lftU52qV_hycV7JO_G3OboH7Y15Ik5-Oz2VhuNVixL9RRT8iS3LQmegJLDXPUTny0b_9zoFmwGKu8yEk0yioHJY0pnQ93RcJ3H_3W7pcL0__qX2pKhTnX8WcOdsTCzHZCyoUB6N0j5omFDbg-j19Q8SuxxUkV97j-HrUk8u5bxFbM59dx8o4103VEyjNJO030npxFSHnw6w&csui=3
https://www.google.com/search?sca_esv=a9727471058cd7c3&rlz=1C1VDKB_enGB1122GB1124&cs=0&sxsrf=AE3TifMgvP456OVVEH8JVRkgwe8697TajA%3A1754834500708&q=nickel&sa=X&ved=2ahUKEwifr_f3s4CPAxXnTkEAHdK4OisQxccNegQIIxAC&mstk=AUtExfANfGNoyHD87qmnpCc61dfknlo7Rw2AV5RwhomG3AS5EJetx8vzI1n3G_QM2xnkL2wBC4B53NAFfEf5K3KDtmrjL3rHi4g2HW-lftU52qV_hycV7JO_G3OboH7Y15Ik5-Oz2VhuNVixL9RRT8iS3LQmegJLDXPUTny0b_9zoFmwGKu8yEk0yioHJY0pnQ93RcJ3H_3W7pcL0__qX2pKhTnX8WcOdsTCzHZCyoUB6N0j5omFDbg-j19Q8SuxxUkV97j-HrUk8u5bxFbM59dx8o4103VEyjNJO030npxFSHnw6w&csui=3
https://www.google.com/search?sca_esv=a9727471058cd7c3&rlz=1C1VDKB_enGB1122GB1124&cs=0&sxsrf=AE3TifMgvP456OVVEH8JVRkgwe8697TajA%3A1754834500708&q=manganese&sa=X&ved=2ahUKEwifr_f3s4CPAxXnTkEAHdK4OisQxccNegQIIxAD&mstk=AUtExfANfGNoyHD87qmnpCc61dfknlo7Rw2AV5RwhomG3AS5EJetx8vzI1n3G_QM2xnkL2wBC4B53NAFfEf5K3KDtmrjL3rHi4g2HW-lftU52qV_hycV7JO_G3OboH7Y15Ik5-Oz2VhuNVixL9RRT8iS3LQmegJLDXPUTny0b_9zoFmwGKu8yEk0yioHJY0pnQ93RcJ3H_3W7pcL0__qX2pKhTnX8WcOdsTCzHZCyoUB6N0j5omFDbg-j19Q8SuxxUkV97j-HrUk8u5bxFbM59dx8o4103VEyjNJO030npxFSHnw6w&csui=3
https://www.google.com/search?sca_esv=a9727471058cd7c3&rlz=1C1VDKB_enGB1122GB1124&cs=0&sxsrf=AE3TifMgvP456OVVEH8JVRkgwe8697TajA%3A1754834500708&q=copper&sa=X&ved=2ahUKEwifr_f3s4CPAxXnTkEAHdK4OisQxccNegQIIxAE&mstk=AUtExfANfGNoyHD87qmnpCc61dfknlo7Rw2AV5RwhomG3AS5EJetx8vzI1n3G_QM2xnkL2wBC4B53NAFfEf5K3KDtmrjL3rHi4g2HW-lftU52qV_hycV7JO_G3OboH7Y15Ik5-Oz2VhuNVixL9RRT8iS3LQmegJLDXPUTny0b_9zoFmwGKu8yEk0yioHJY0pnQ93RcJ3H_3W7pcL0__qX2pKhTnX8WcOdsTCzHZCyoUB6N0j5omFDbg-j19Q8SuxxUkV97j-HrUk8u5bxFbM59dx8o4103VEyjNJO030npxFSHnw6w&csui=3
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Lets have a look at Firefighter PPE through the years

“This is a range of my personal PPE from 1978 through to 2025”

• Clearly PPE has changed for the good, but has it kept up with 
the evolving issues with modern day chemicals and toxins

What happens at a hazmat incident, must stay at the   Hazmat 
incident and not be transferred to –

• The cab of the fire engine-PPE is currently being taken off at 
major lithium-ion battery incidents and then put into hazmat 
bags for cleaning, then the firefighters will then don a new set 
of gear.

If this does not happen then secondary contamination will 
occur and those exposed to it now have a major problem



Secondary Exposure of Medical Personnel:

The recent incident resulted in healthcare workers becoming 
casualties of a chemical incident they weren’t even at the 
scene for. That should be a wake-up call.

Secondary exposure of nurses, paramedics, or even fellow 
firefighters can result in:

• Chemical burns

• Respiratory injuries

• Systemic toxicity

And — those affected have yet to recover and remain off 
duty, indicating the serious, lasting effects of these toxins.



Failure of Post-Fire Decontamination Protocols:

•
We are seeing s trend at lithium-ion Fires of, No proper on-scene 
decontamination, no change-out of PPE before boarding emergency 
services transport, and No containment of contaminated gear, which 
is a significant procedural failure.

This highlights:

• A lack of training or awareness around toxic exposures from Lithium-
ion fires

• Possibly No established SOPs for Lithium-ion fires, post-incident 
decontamination

• An inadequate response plan for firefighter and patient transport 
from hazmat scenes



Operational Challenges at Lithium-Ion Fire Scenes

• Extinguishing is difficult: fires burn hotter and longer, 
often requiring much more water and longer duration to 
suppress

• Firefighter are therefore exposed for longer periods and 
the firefighters PPE are drawing in toxins all the time they 
are exposed ABC+2C

2

• Risk of reignition, structural collapse, and secondary 
explosions complicate response are all secondary issues that 
compound the period of time spent at Hazmat incidents U.S. 
Fire Administrationfsri.org

https://www.abc.net.au/news/2024-09-03/battery-fires-danger-to-firefighters-albany-country-wa/104299302?utm_source=chatgpt.com
https://www.abc.net.au/news/2024-09-03/battery-fires-danger-to-firefighters-albany-country-wa/104299302?utm_source=chatgpt.com
https://www.usfa.fema.gov/a-z/lithium-ion-batteries/risks-and-response-strategies/?utm_source=chatgpt.com
https://www.usfa.fema.gov/a-z/lithium-ion-batteries/risks-and-response-strategies/?utm_source=chatgpt.com
https://fsri.org/research/impact-batteries-fire-dynamics?utm_source=chatgpt.com


Institutional Liability and Occupational Health Risks:

This is now not just a fire service issue — it’s a public health, occupational safety, and legal liability 
concern.

• Fire departments, 

• Ambulance service, paramedics, hospitals, 

• Recovery of vehicles after fires

• Recycling plants

• Lithium-ion battery storage facilities for distribution 

And all first responders globally, must treat these incidents as hazardous materials incidents with full 
PPE protocol enforcement, decontamination zones, and protective measures for all staff downstream of 

the incident.

This also applies to EV Fire Blankets which harbour all those toxins as well



Moving Forward – Urgent Actions Required:

Mandatory Decontamination Before 
Hospital Transfer

• No contaminated PPE should be worn 
during an EV incident should ever be worn 
into a clean zone, ambulance, or hospital. 

• Disposable overalls or clean gear must be 
used post-decontamination.

Education and Training

• All frontline personnel (fire, ambulance, 
hospital) must be briefed on secondary 
contamination risks from EV fires, 
especially lithium-ion battery-related 
incidents



StaySafe All-In-1

Total Innovations form EHSI.  
Lithium-ion fires are here to stay; 

 EHS INTERNATIONAL HAVE THE SOLUTIONS. 

https://www.lifesafeindustrial.com/trf


The Avenger and drones are becoming common place 
globally and stopping firefighters from getting 

complex injuries and contamination 

AVENGER 1ST 

Firefighter 2nd

This has become the norm in Irish 
Fire brigades and UK fire 
Brigades, protecting FF as we can 
repair the Avenger 

A group of drones with text
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The Avenger in Action 

 Chill Tropical Deep House Mix 2025 | Summer Relaxing 
Vibes 4K UHD | Pulsea
Pulsea • 71K views
2:04:53

https://www.youtube.com/watch?v=Pzw-VlIbcdg
https://www.youtube.com/watch?v=Pzw-VlIbcdg
https://www.youtube.com/watch?v=Pzw-VlIbcdg
https://www.youtube.com/watch?v=Pzw-VlIbcdg


Currently operating in Irish & UK Fire Brigades



17Industrial fluids – MPF Multi Purpose Fluid

The Multi-Purpose Fluid designed to tackle 
multiple fire types and lithium batteries.

Along with dealing with Lithium-ion battery 
fires our MPF product can also deal with Class 
A, B and F and NTA8133 approved for lithium 
fires

1. EndoShield Performance - MPF fluid 
creates an endothermic reaction, absorbing 
the energy that is given off from a fire as 
heat, effectively acting as a super coolant.

2. Exo-Suppression - MPF fluid supresses the 
oxygen at a molecular level to prevent 
reignition.

3. 600wh A,B,F and electrical all in one 



18
Industrial fluids – WildFire Pro



Conclusion 

So in just  4 decades, we’ve gone from wool and leather to 

high-tech, multilayered PPE designed to fight both flames 

and chemicals.

But the fight isn’t over. The threats are evolving – from 

cancer-causing smoke, to battery explosions, to HF gas and 

toxic soot. PPE must keep evolving with it.

And while the gear protects us, awareness, training, and 

clean practices must be at the forefront to protect our 

future emergency response organisations.



Thank You
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