
1 Problem

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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3

Problem Solving • Incident Investigation • Root Cause Analysis

Train crash kills 1, injures hundreds

NTSB cites lack of positive train control

"It's unimportant whether it was human error or accidental.  There are technologies to prevent the train 
from accelerating."

- James E. Hall, former chairman of the National Transportation Safety Board

Cause Map

2 Analysis

Cause Map - Add detail as information becomes 
available.

3 Solutions

For a free copy of our Root Cause Analysis Template in 
Microsoft Excel, used to create this page, visit our web site.
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Investigate Problems. Prevent Problems.

CauseEffect

Why?

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

1 killed, 100 
1 killed, 100 

injured

Safety Goal 
Impacted

Crash of train 
into station 

platform

Customer
Service Goal 

Impacted

Station closed 
for 10 days; 9 

tracks still 
closed

Production/ 
Schedule Goal 

Impacted

Severe 

Severe damage 
to train, station

Property/
Equipment 

Goal Impacted

Response, 
investigation

Labor/Time 
Goal Impacted

Train overran 
tracks

Evidence: Fatality 
was commuter on 
platform hit by falling 
debris

Many 
commuters on 
train, platform

Morning rush 
hour

AND Train traveling 
above speed 

limit

Evidence: Speed 
limit entering the 
station is 10 mph

Evidence: Terminal 
serves about 60,000
people a day

Investigation by 
NTSB, FRA

Regulatory
Goal Impacted

Train not 
stopped

Engineer did 
not stop train

Train not 
stopped 

automatically

Possible Solution: 
Implement positive 
train control

Train sped up 
just before 
arriving at 
terminal

Evidence: Per  
investigators, train 
sped up to 21 mph 
from 8 mph in about 
30 seconds before 

Engineer 
accelerated 

train

Evidence: Per  
investigators, 
engineer hit
emergency brake 

AND

AND

Possible Solution: 
Second crew 
member required in 
operating cab when 
entering stations 
with platforms at the 
end of tracks

?

Evidence: Unknown 
whether 
acceleration was 
accidental or 
intentional; engineer 
does not remember 

Platform at end 
of tracks

AND

This is also the case 
in Atlantic City

Potential for 
lawsuits

Regulatory 
Goal Impacted

Evidence: At least 
one injured person 
has filed notice of 
intent to sue

Evidence: 9 of 17 
tracks reopened 
10/10

No. Action Item Cause
Owner(s)
(Names)

Date Due
Status-

Completed
Notes

1

Second crew member 
required in operating cab 
when entering stations with 
platforms at the end of tracks

Engineer accelerated train New Jersey transit October 5, 2016 Completed Rule issued by New Jersey 
transit for Hoboken & Atlantic 
City

2
Implement positive train 
control

Train not stopped 
automatically

All train operators 2018 In progress Some PTC equipment has 
been installed

Strength of 
station

structure

AND

What Problem(s) Train crash, structural damage, fatality

When Date September 29, 2016
Time ~8:45 AM
Different, unusual, unique Morning rush; platform at end of tracks

Where Facility, site Hoboken, NJ
Unit, area, equipment New Jersey Transit commuter train #1614
Task being performed Arriving at station

Impact to the Goals
Safety 1 killed; at least 114 injured
Customer Service Crash of train into station

Investigation by NTSB, FRA
Potential for lawsuits

Schedule Station closed for 10 days; 9 tracks still closed
Property/ Equipment Severe damage to train, station
Labor/ Time Response, investigation

Frequency Similar crash in 2011 injured 30

Regulatory

Commuters in the Hoboken terminal were shocked when a train overran the tracks and crashed into a 
platform of morning commuters.  The impacts of this accident were magnified because this station is 
designed with the platform is at the end of the tracks.  The accident severely damaged both the train 
and the terminal building, resulting in one fatality when a commuter was killed by falling debris.  
There were at least 114 more injuries caused by the crash.  A similar crash at the station in 2011 
injured 30.  Authorities, including the National Transportation Safety Board (NTSB) and Federal 
Railroad Administration (FRA), are calling for action from the operating railroad to prevent similar 
incidents from recurring.


