
Mine Explosion
Amaga, Colombia

June 16, 2010

CauseEffect

Why?

NOTE:  Read the Cause Map from left to right 
with the phrase "Was Caused By" in place of 
each arrow.

Cause Map
Detail Level

Copyright ThinkReliability 2010

Houston, Texas      281-412-7766      ThinkReliability.com
Investigate Problems. Prevent Problems.

Safety Goal 
Impacted

At least 18 
workers killed

Workers Workers 
trapped in mine

Fire traveled 
through mine

Fire

Gust through 
mine

Heat from
explosion

Force of 
explosive blast

Explosion in 
mine

Heat/ ignition 
source

Fuel

Oxygen

Confinement

High
concentrations 
of methane gas

Methane gas
produced in 

mine

Methane gas 
not removed

No methane 
ventilation pipe

Workers did not 
realize gas 

levels were high

Severe burns to 
workers

Safety Goal 
Impacted

~53 workers 
unaccounted for

No gas 
detection
equipment

Evidence: Mine 
records

Evidence: Mine 
records

Safety Goal 
Impacted

At least 1 
workers injured

High number of 
workers present 
during explosion

Two shifts 
present Shift change

Delay in rescue 
efforts

High
concentrations 
of methane gas

Oxygen 
depleted by 
explosion

Explosion in 
mine See same cause on map

AND

AND

?

AND

AND

AND

AND

AND

Underground
mine

AND

AND

See same cause on map

Problem Outline

A coal mine explosion in Amaga, Colombia on June 16, 2010 has left at least 18 dead, 1 injured and at least 53 people unaccounted for, 
and presumed dead.  The deaths and injuries resulted from a fireball caused by an explosion.   

Every explosion is caused by four factors: heat, fuel, oxygen and confinement.  In this case, the fuel was methane gas that had built up 
in the mine.  Methane is naturally produced as a byproduct of coal mining.  The methane was not removed from the mine because the 
mine lacked a methane ventilation pipe.  Additionally, the workers at the mine did not realize that methane levels were high because 
there was no gas detection system at the mine.

The number of dead and missing is so high because more people than usual were at the mine - the explosion happened during shift 
change.  Rescue efforts have been delayed by the high levels of gas in the mine, further increasing the number of deaths.  


