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Cause Mapping is a Root Cause Analysis method that captures basic 
cause-and-effect relationships supported with evidence.
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Problem Solving • Incident Investigation • Root Cause Analysis

Mid-air collision kills 2

F-16 pilot able to eject with minor injuries

"The National Transportation Safety Board determines the probable cause(s) of this accident to be: The 
approach controller's failure to provide an appropriate resolution to the conflict between the F-16 and the 
Cessna.  Contributing to the accident were the inherent limitations of the see-and-avoid concept, resulting in 
both pilots' inability to take evasive action in time to avert the collision."

- From the National Transportation Safety Board (NTSB) Aviation Accident Final Report

Cause Map

Cause Map 
Add detail as information becomes available.
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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.

What Problem(s) Mid-air collision

When Date July 7, 2015
Time 1100 Eastern Daylight Time
Different, unusual, unique ATC contact not required for Cessna

Where Facility, site Moncks Corner, South Carolina
Unit, area, equipment Cessna 150M/ F-16
Task being performed Taking off/ practice instrument approach

Impact to the Goals
Safety 2 fatalities (1 survivor ejected with minor injuries)
Environmental N/A
Customer Service Mid-air collision
Regulatory NTSB investigation
Production/ Schedule ?
Property/ Equipment Both aircraft destroyed
Labor/ Time NTSB investigation

Frequency Average of 30 midair collisions in the US each year

2 Analysis
2 fatalities (1 
minor injury)

Safety Goal 
Impacted

Mid-air collision Planes in same 
airspace

Cessna in 
airspace

Just departed
nearby airport

F-16 in 
airspace

Unaware of F-
16 in area

No contact with 
air traffic 
control

Not required to 
be in contact 
with air traffic 

control

Making practice 
approach at 

nearby airport

Training 
mission

Did not turn 
quickly enough

Unable to 
visually acquire 

Cessna

Unable to 
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Limitations of 
"see and avoid" 

method of 
separation

Limitations of 
"see and avoid" 

method of 
separation

InadequateInadequate
guidance from 
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controller

Obstructed
view

Aircraft not 
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traffic display or 
alerts

?

Looking for
Cessna

Cessna not 
detected by 

tactical radar 
system

Not designed to 
detect slow-

moving, small 
aircraft

Did not have in-
cockpit traffic 
display/ alert

Evidence: Made 
turn using standard 
rate

Assumed 
Cessna would 
remain in local 
traffic pattern

Successful
avoidance 

dependent on 
turn speed

Entered 
Cessna's flight 

path

Both airplanes 
destroyed

Property/
Equipment
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Customer 
Service Goal 

Impacted

NTSB 
investigation

Regulatory 
Goal Impacted

Labor Goal 
Impacted

Believed F-16 
would turn very 

quickly

F-16 in position 
behind cabin 

roof

Obstructed 
view

Cessna behind 
structural 

material for 
display

Evidence: 
Witnesses to crash 
report no evasive 
maneuvers

Evidence: Per 
USAF personnel

AND

Evidence: F-16
pilot able to eject 
safely

The NTSB found this to be the "probable 
cause" of the accident.

The NTSB found this to be "contributing 
to" the accident.


