
Introduction to Marine Safety

Key concepts, objectives, and practical measures for protecting people, vessels, and the marine

environment.

1. Why Marine Safety Matters

Aspect Importance

Human life
Prevents injuries, fatalities, and health hazards for crew, passengers,

and coastal communities.

Asset protection Reduces damage to ships, cargo, ports, and offshore installations.

Environmental

stewardship

Limits oil spills, chemical releases, and other pollution that harm

marine ecosystems.

Economic stability
Keeps trade routes reliable, avoids costly downtime, and supports

tourism and fisheries.

Regulatory compliance
Meets international (IMO, SOLAS, MARPOL) and national safety

standards.

2. Core Components of Marine Safety

Component Description Typical Measures

Navigation safety

Accurate positioning, route

planning, and collision

avoidance.

Electronic Chart Display & Information

System (ECDIS), radar, AIS, proper

watch?keeping.

Shipboard safety

Safe operation of equipment, fire

prevention, and emergency

preparedness.

Safety Management System (SMS),

regular drills, fire?suppression systems,

personal protective equipment (PPE).

Port and terminal

safety

Safe loading/unloading, traffic

control, and infrastructure

integrity.

Vessel Traffic Service (VTS), berth

allocation protocols, spill?containment

plans.
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Component Description Typical Measures

Environmental

protection

Preventing pollution and

managing waste.

Oil?water separators, ballast?water

management, garbage handling,

emissions control.

Personnel health &

welfare

Monitoring crew health, fatigue,

and ergonomics.

Medical kits, rest?hour regulations,

occupational health programs.

Regulatory &

administrative

control

Legal framework, inspections,

certification.

Flag state surveys, classification society

audits, compliance with SOLAS,

MARPOL, STCW.

3. International Framework

Convention / Code Focus Key Requirement

SOLAS (Safety of Life at Sea)
Ship construction, fire safety,

lifesaving appliances.

Mandatory safety equipment,

regular inspections.

MARPOL (Marine Pollution)

Prevention of pollution from

oil, chemicals, garbage,

sewage.

Proper waste management,

emission limits.

STCW (Standards of Training,

Certification & Watchkeeping)

Crew competence and

training.

Certified qualifications, periodic

refresher training.

ISPS Code (International Ship

& Port Facility Security)

Security against terrorism and

unlawful acts.

Security plans, access control,

cargo verification.

ILO Maritime Labour

Convention (MLC)

Seafarers’ rights and working

conditions.

Minimum standards for

accommodation, medical care,

repatriation.

4. Risk Management Process

1. Hazard Identification

Review vessel type, route, cargo, weather, and operational procedures.

2. Risk Assessment

Estimate likelihood and severity (e.g., using a 5×5 matrix).
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3. Control Measures

Eliminate, substitute, engineer controls, administrative controls, PPE.

4. Implementation

Assign responsibilities, develop SOPs, install equipment.

5. Monitoring & Review

Conduct audits, incident investigations, and continuous improvement.

5. Practical Safety Practices

5.1 Bridge Operations

Maintain a proper bridge watch: at least two qualified officers, clear communication, and

regular position checks.

Use redundant navigation aids (
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