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Investigate Problems. Prevent Problems.
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Analysis

Solutions

Cause Mapping is a Root Cause Analysis method that captures basic 
cause-and-effect relationships supported with evidence.

ProblemStep 1.

AnalysisStep 2.

SolutionsStep 3.

Cause Mapping

What's the 
Problem?

Why did it 
happen?

What will be 
done?
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Problem Solving • Incident Investigation • Root Cause Analysis

30 injuredSafety Goal 
Impacted

Negative 
publicity for the 

train system

Customer 
Service Goal 

Impacted

Schedule/ 
Operations 

Goal Impacted

Labor/ Time 
Goal Impacted

Service on Blue 
Line temporarily 

suspended 

Train "parked"
with power on

Evidence:  NTSB
investigators found that 
the train was in the 
storage yard and still 
had power.

Common 
practice to leave 

power on?

Evidence:  NTSB 
investigators found that it 
was common practice to 
leave the trains with the 
power on in the storage 
yard.  CTA officials deny 
this.

Trains need 
power to run 

lights

Workers wanted 
to be able to use 

the lights 

Lighting 
discourages 
graffiti and 
vandalism

High crime 
neighborhood

No other readily 
available light 

sources?

Unoccupied  
train wasn't 

stopped

Unoccupied  
train started to 

move

Traveled through 5
mechanical train-
stop mechanisms 

Mechanisms 
failed to stop 

train

Investigation/
clean-up 
required

Head-on train 
Head-on train 

collision

Unoccupied 
train was  

inadvertently in 
motion

One train was
carrying 

passengers
Train in service

One train was 
operating on 

schedule

Emergency brakes 
were applied and 

train paused
momentarily 

Train would 
pause and then 

restart

Setting on 
master lever 

allowed train to 
restart 

Train was in 
storage yard

awaiting 
repairs

Evidence:  NTSB stated "train 
movement resumed because the 
master lever on the operator console 
had been left in a setting that allowed 
the train car brakes to recover and 
reset from the emergency brake 
application and proceed through a 
mechanical train stop mechanism 
after a momentary stop. "

?

Movement 
wasn't

prevented

AND

Possible solution:  Use a 
mechanical device such 
as wheel chocks  to 
prevent movement.

AND

Evidence:  NTSB is still 
investigating what caused the train 
to start to move.  It's possible that 
damaged electrical connection 
boxes played a role.

AND

AND

Safety system 
inadequate?

AND

AND

Two train cars 
significantly 
damaged

Property/
Equipment Goal 

Impacted

Evidence:  Accident 
made national news, 
especially because of 
the "ghost train" 
angle.

Evidence:  Photos of 
damage, eye witness 
accounts

Evidence:  Video of 
driverless train 
traveling track.

AND

AND

AND

AND

1 Problem
On September 30, 2013, an unoccupied train 
collided head on with another train sending 30 
people to the hospital in Chicago.  In a nod to 
the season and the bizarre circumstances of the 
accident, the unoccupied train has been 
colorfully dubbed “the ghost train”.

The NTSB investigation is still ongoing, but the NTSB has stated that 
de‐energizing propulsion power and using an alternate brake setting 
could help prevent unintended movement of unoccupied train cars.  
Additionally, the NTSB believes use of a wheel chock and/or a derail 
would ensure that a train stopped at a mechanical train stop 
mechanism remains stopped. Based on the information already 
uncovered, the NTSB has issued an urgent safety recommendation to 
the Federal Transit Authority (FTA). The NTSB recommended that the 
FTA issue a safety advisory to all rail transit properties to review 
procedures for storing unoccupied train cars to ensure that they were 
left in a safe condition that wouldn’t allow unintended movement and 
to ensure that they had redundant means of stopped any unintended 
movement.  There is more information that is needed to fully 
understand this accident, but these precautions would be effective 
solutions that can  be quickly implemented to reduce the risk of train 
accidents.

Possible solution:  De-
energize propulsion 
power 

What Problem(s) Train collision, 30 people injured
When Date September 30, 2013

Time 7:42 a.m.
Different, unusual, unique One train was unoccupied

Where Facility, site Harlem Station on the CTA Blue Line
Task being performed One train in normal service

Impact to the Goals
Safety 30 injured
Customer Service  Negative publicity for the train system
Production/ Schedule Service on Blue Line temporarily suspended 
Property/ Equipment Two train cars significantly damaged
Labor/ Time Investigation/ clean-up required


