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E.g.  
Inadequate Skills, 

Knowledge, 
Equipment, 

Maintenance, 
Management 

Stage 1 
Basic/Root 

Causes 

E.g.  
Human Error, 

Equipment Failure, 

Stage 2 
Immediate 

Causes 

E.g.  
Propulsion Failure, 
Steering Failure, 
Nav. Aid. Failure, 

Human Error 

Stage 3 
Incident 

E.g.  
Collisions, 

Groundings,, 
Allisions 

Stage 4 
Accident 

E.g.  
Oil Outflow 

Stage 5 
Consequence 

E.g.  
Environmental  

Damage 

Stage 6 
Impact 

            ORGANIZATIONAL FACTORS 
Vessel type  Flag/classification society 
Vessel age  Management type/changes 
Pilot/officers on bridge Vessel incident/accident history 
Individual/team training Safety management system 

                      SITUATIONAL FACTORS 
Type of waterway Visibility 
Traffic situation Wind 
Traffic density  Current 
Visibility  Time of day 

The Accident Event Chain 
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Risk Reduction Interventions 

E.g.  
Inadequate Skills, 

Knowledge, 
Equipment, 

Maintenance, 
Management 

E.g.  
Human Error, 

Equipment Failure, 

E.g.  
Propulsion Failure, 
Steering Failure, 
Nav. Aid. Failure, 

Human Error 

E.g.  
Collisions, 

Groundings,, 
Allisions 

E.g.  
Oil Outflow 

E.g.  
Environmental  

Damage 

Stage 1 
Basic/Root 

Causes 

Stage 2 
Immediate 

Causes 

Stage 3 
Incident 

Stage 4 
Accident 

Stage 5 
Consequence 

Stage 6 
Impact 

E.g.  
Emergency Repair or 

Assist Tug, 
Emergency Response 

Coordination, 
VTS Watch 

Risk Reduction/ 
Prevention 

4. Intervene to 
Prevent Accident  
if Incident Occurs 

E.g.  
Double Hull, 

Double Bottom 

Risk Reduction/ 
Prevention 

5. Reduce  
Consequence 
(Oil Outflow) 

if Accident Occurs 

E.g.  
Pollution 

Response Vessel, 
Oil Boom, 
Pollution 
Response 

Coordination 
 

Risk Reduction/ 
Prevention 

6. Reduce Impact if 
Oil Outflow Occurs 

E.g.  
ISM, 

Training, 
Better  

Maintenance 
 

Risk Reduction/ 
Prevention 
1. Decrease  

Frequency of  
Root/Basic  

Causes 

E.g.  
Inspection Program, 

Double Engine, 
Double Steering, 

Redundant Nav Aids, 
Work Hour Limits, 
Drug/Alcohol Tests 

 

Risk Reduction/ 
Prevention 

2. Decrease  
Frequency of  

Immediate  
Causes 

3. Decrease  
Exposure to  
Hazardous  
Situations 

E.g.  
Closure Conditions, 

One-way Zone, 
Traffic Sep.  Scheme, 
Traffic Management, 
Nav. Aids for Poor 

Visibility 
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Oil Outflow 
Model 

Data & Expert 
 Judgment 

Incident  
Data 

Maritime 
Simulation 

How Do We Model Each Piece 

One Way Zone 
Enhanced 

Escort  
Requirements 

Double Hull 
Requirement 

RISK MANAGEMENT QUESTIONS 

Exposure Incidents Accidents Oil Spill 
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