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In the construction industry, we call it hot work – welding, cutting, grinding, brazing, torching. Any job where metal 
meets ϐlame, friction, or heat. It´s the heartbeat of construction, but it is also the moment the villains come alive.   
 
Every time the torch ϐlares or the grinder screams, we´re introducing the one thing 
the ϐire triangle craves: a spark.  That spark doesn’t care if it lands on steel, 
cardboard, or a pile of dust – it just wants fuel and oxygen to grow.  Give it those, and 
the scene ϐlips from progress to disaster in seconds.   
 
That’s why hot work isn´t just about making the cut – it about containing hazards 
before, during, and after you do it.  Shielding sparks, clearing fuels, and controlling 
airϐlow are the only things that keep the villains at bay.  Hot work is action-packed by 
nature. But remember in this episode, one spark is all the villains need to get to 
control and write their ending.  
 
Every ϐire — whether it’s a dust ϐlash, a tank explosion, or a smolder in a rag pile — 
is born the same way: heat, fuel, and oxygen. Safety professionals call it the ϐire 
triangle. 
 
OSHA inspectors and ϐireϐighters will tell you the same thing: almost every incident 
they investigate could have been prevented by removing just one side of that 
triangle. Welcome, welcome to the ring of ϐire, where we hope it stays as 
 

These three are never far away — 
but they need all three sides of the 
Fire Triangle to come alive: heat, 
fuel, oxygen. Break one side, and 
you starve them out. 
 

You think I’m just a few sparks? Ha! I’m the reason hot 
work sparks 3,300 industrial ϐires every year (NFPA). 
I rack up $300 million in damage annually. I even 
leave behind about 19 deaths and 120 injuries every 
year (NFPA). My buddy Ember Wraith keeps OSHA busy 
too — their Combustible Dust NEP still ϐinds 
hundreds of hazards every year. And Backdraft 
Banshee? She’s always waiting for her rush of oxygen. 
Almost every time, we win the same way: heat + fuel + 
oxygen. Break the triangle and we’re gone… but you 
rarely do. 

 
Heat (Ignition Sources): welders, grinders, torches, static, batteries, even dropped 
tools. 
Fuel: dust, vapor, rags, solvents, insulation, cardboard. 
Oxygen: always present; enriched atmospheres and drafts supercharge the villains. 
 
 

 

Case Study — DuPont Buffalo 
Explosion (2010) 
On November 9, 2010, 
contractors were performing 
hot work on top of a 10,000-
gallon process tank. Unknown 
to them, vinyl fluoride vapors 
had crept back into the tank 
through overflow lines. The 
vapors weren’t visible, and no 
one checked inside. 
When the cutting began, the 
heat and sparks ignited the 
vapor cloud. In an instant, the 
tank top blew off like a rocket, 
killing one worker and 
severely injuring another. 
The triangle was complete: 
 Heat — sparks and flame 

from the torch. 
 Fuel — invisible vinyl 

fluoride vapors. 
 Oxygen — rushing in 

through the open 
connections. 

Lesson: Permits were signed, 
but hazard recognition failed. 
No one checked for vapor 
migration, no connections 
were isolated, and no LEL 
monitoring was done inside 
the tank. The explosion 
wasn’t caused by “bad luck” — 
it was the Fire Triangle in 
action. If even one side had 
been broken, the crew would 
have gone home safe. 
 

Toxic Reminder: Many fuels (like hexane, ethanol, vinyl fluoride) release toxic vapors 

before they ignite. Even a “no fire” situation can poison unprotected workers. 

“Heat, fuel, air — the villains’ game, 

Spark, smolder, breath — they’re all the same. 

Break the triangle, kill the flame, 

And Ember Wraith won’t stake her claim.” 



✅ Prevention — Breaking the Triangle Identify existing and potential hazards. Eliminate or control the hazards.  
 Heat: ϐire blankets/curtains, spark pans. 
 Fuel: combustibles cleared 35 ft, solvents capped, 

oily rags in metal cans. 
 Oxygen: control drafts, vent fumes away from 

people and arcs. 
 Physically isolating the workspace from 

surrounding areas. 

 Moving combustible materials away from the 
welding area. 

 Ensuring approved equipment is used (torches, 
valves, regulators, etc.); 

 Making sure that equipment is in good condition 
 Testing fire sprinklers to make sure they are 

working; and 
 Controlling possible ignition sources. 

 
Not every villain announces their presence with sparks or smoke. Ember 
Wraith loves to hide as vapors — invisible, silent, waiting. That’s where 
the LEL meter becomes your weapon. 
The Lower Explosive Limit (LEL) is the point where vapor becomes 
ϐlammable in air. You won’t see it, smell it, or feel it until it’s too late — but 
Ember Wraith is already in the ϐight. 

 Hexane: Ignites at just 1.1% concentration in air. 
 Ethanol: 3.3% is enough to burn. 
 OSHA and NFPA both say: hot work is prohibited if vapors hit 

10% of the LEL. 
 
Why? Because Spark Slinger only needs that one spark. Pair it with Ember 
Wraith’s invisible fuel and Backdraft Banshee’s oxygen, and the triangle is 
complete. That’s why your LEL meter matters. It’s not just a tool — it’s the 
sixth sense that lets you spot Ember Wraith before she shows her hand. 
 
“One clean reading at 7:00 AM is a memory, not protection. Vapors drift. 
Conditions change. If you’re not testing, you’re guessing — and guessing is 
how we lose the ϐight.” 
 
SDS Pictogram Spotlight — Flammable  
What it means: 
This symbol warns of materials that catch ϐire easily — 
gases, vapors, liquids, even ϐine dust. They don’t need 
much heat; one spark or hot surface is enough. 
Real-world picture: 

 A drum of ethanol tips in a fab bay — the vapors spread low and 
invisible across the ϐloor. A grinder spark ϐinds it, and the ϐlame runs 
faster than anyone can move. 

 A can of solvent left uncapped in a corner — fumes creep until they 
hit the pilot ϐlame of a heater. The result? A ϐlash ϐire that seems to 
“appear from nowhere.” 

 A layer of grain dust as thin as a credit card gets lofted by a fan — Spark Slinger drops in, and Ember Wraith 
turns it into a rolling ϐireball. 

Why it matters to us: 
 Flammable vapors are often invisible and sink low — ϐireϐighters call them ghost ϐires. 
 Dust looks harmless until it’s airborne — then it’s explosive fuel. 
 Tools we assume are “cold” (drills, grinders) still spark inside, ready 

to ignite vapors. 
Where we leave the door open for the villains: 
Ember Wraith hides in rags, wrappers, and dust layers. 

 Spark Slinger throws sparks into vapors we don’t even see. 
 Together, they thrive anywhere this pictogram appears. 

 
 

The 10-Second Triangle 
Fires don’t take hours to build — 
sometimes all three sides of the 
triangle line up in just 10 
seconds. For example, let’s put 
the following into play:  
 A grinder spark jumps into 

ϐine dust on a mezzanine. 
 A fan lifts the dust into the air. 
 Another spark hits the dust 

cloud. 
Result: Flames race the rafters 
before anyone even sees them. 
 
Lesson: That’s how fast Spark 
Slinger, Ember Wraith, and 
Backdraft Banshee can team up. 
If you control any one side — 
sweep the dust, shield the spark, 
or shut off the fan — the ϐire 
never happens. 

1. Walk area like a firefighter: find 
fuels. 

2. Test air with LEL meter. 
3. Shield overhead/under work. 
4. Vent confined/enclosed spaces. 
5. Clean dust/rags. 
6. Stage extinguishers. 
 


