
Metro Train Derails in the Bronx, Killing 4 and Injuring More Than 60

CauseEffect

Why?

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

4 killed, 60+ 
injured

Safety Goal 
Impacted

Negative 
publicity for rail 

line

Customer 
Service Goal 

Impacted

Major delay in 

Major delay in 
rail schedule

Production/ 
Schedule Goal 

Impacted

Significant 
damage to 
metro train

Property/ 
Equipment 

Goal Impacted

Significant 

Significant 
clean-up and 
investigation 

effort required

Labor/ Time 
Goal Impacted

Riding on metro 
train

Traveling into 
NYC

Train derailed

Train derailed

Sharp curve in 
track

Traveling too 
fast for 

conditions?

Problem with the 
track?

Equipment  
malfunctioned?

Operated failed 
to break in time?

Part of the 
design of the rail

Geography of 
the area

Problem with the 
brakes?

Inadequate 
safety systems?

Evidence: 
Investigation into the 
crash and initial 
emergency response.

Evidence: Potential 
passengers may have
concerns about safety.

This portion of 
track will be 

closed for 7-10 
days

Track can't be 
used during 
investigation

Evidence:  The Metro-North 
train was traveling from 
Poughkeepsie south to 
Grand Central Terminal.

Evidence:  Train operator has 
said that the brakes 
malfunctioned and didn't 
respond as expected.

Major impact on 
commuters

Customer 
Service Goal 

Impacted

Rail line is 
heavily used by 

commuters

Many use it to 
commute into 

NYC

Train was 
entering a 

slower speed 
zone

See same causeSharp curve in 
track

Train failed to 
reduce speed?

Evidence:  There was 
another derailment in this 
area this summer.  There 
have also been higher  
than normal number of 
safety incidents for the 
rail system this year.
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Four passengers were killed and dozens more sent to the hospital after a metro train derailed in the Bronx arly Sunday, December 1, 
2013.  At the time of the accident, the train was carrying about 150 passengers and was traveling to Grand Central Terminal in New York 
City. The aftermath of the accident was horrific with all seven cars of the commuter train derailing. Metro‐North has been operating for 
more than 30 years and this was the first accident that resulted in passenger deaths.

The final step in the Cause Mapping process is to find and implement 
solutions to reduce the risk of the problem reoccurring.  For this 
example, the investigation  needs to be completed before solutions can 
be found.  What typically happens in these situations is the NTSB 
includes recommendations that would help prevent future accidents in 
their final investigation report.

Evidence:  This line
had a ridership of 
15.9 million in 2012.

Evidence:  The track will 
be closed during the 
investigation with may 
take up to 10 days.

What Problem(s) Passengers killed, train derailed
When Date December 1, 2013

Time 7:20 AM
Different, unusual, unique ??

Where Facility, site Right outside the Spuyten Duyvil station
Unit, area, equipment Metro-North train traveling from Poughkeepsie 

south to Grand Central Terminal 
Task being performed Commuting

Impact to the Goals
Safety 4 killed, 60+ injured

Negative publicity for rail line
Major impact on commuters

Production/ Schedule Major delay in rail schedule
Property/ Equipment Significant damage to metro train
Labor/ Time Significant clean-up and investigation effort 

required
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