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Postgraduate Certificate in Cruise Ship Environmental Systems

Environmental Management Systems for Cruise
Ships

Air Emissions Monitoring – environmental performance metric – related terms: exhaust gas analysis, port
state control, IMO MARPOL Annex VI. The systematic measurement of pollutants released from a cruise
ship’s propulsion and auxiliary engines, including CO₂, NOₓ, SOₓ, and particulate matter. Data are gathered
using onboard continuous emission monitoring systems (CEMS) and reported to flag states. Example: A
vessel operating in Emission Control Areas (ECAs) must demonstrate compliance with NOₓ Tier II limits by
recording engine load and fuel consumption. Practical application: Integrating CEMS data with the ship’s
integrated management system (IMS) allows real‑time alerts when emissions approach regulatory
thresholds. Challenges: Sensor calibration drift, data integrity during trans‑Atlantic voyages, and reconciling
differing national reporting formats.

Ballast Water Management – biosecurity protocol – related terms: International Convention for the Control
and Management of Ships’ Ballast Water and Sediments (BWM Convention), treatment systems, exchange
standards. A set of procedures and technologies designed to prevent the transfer of invasive aquatic species
via ballast water. The system includes ballast water treatment (BWT) units, discharge monitoring, and
record‑keeping. Example: A cruise ship equipped with an ultraviolet (UV) BWT system treats 1,200 m³ of
ballast water per hour to meet the 10 % viable organism limit. Practical application: Automated BWT logs
are uploaded to the Vessel Management System (VMS) for audit by port authorities. Challenges: High
energy consumption of BWT units, maintenance of membrane fouling, and compliance verification in ports
with limited inspection capacity.

Best Available Technology (BAT) – regulatory benchmark – related terms: BAT conclusions, environmental
impact assessment (EIA), pollution abatement. The most effective and advanced stage of development in
terms of emission reduction, considering technical feasibility and cost‑effectiveness. BAT is defined for
specific pollutants in MARPOL Annexes. Example: Installation of selective catalytic reduction (SCR) units on
diesel engines to achieve NOₓ reductions exceeding 90 % of the baseline. Practical application: BAT
assessments guide shipowners in prioritising upgrades during dry‑dock periods to maximise environmental
benefits while minimizing downtime. Challenges: Rapid technological change may render a newly installed
system obsolete; financial constraints can limit adoption on older vessels.

Carbon Intensity Indicator (CII) – performance index – related terms: Energy Efficiency Existing Ship Index
(EEISI), IMO Data Collection System (DCS), Annual Efficiency Ratio (AER). A metric that expresses the grams
of CO₂ emitted per passenger‑nautical mile, calculated annually and used to rank vessels against IMO’s
decarbonisation targets. Example: A 30‑day cruise generating 10 000 t of CO₂ with 3 000 passengers over
1 200 nm yields a CII of 2.78 G CO₂/p‑nm. Practical application: Ships with a CII above the reference line must
implement corrective action plans, such as speed optimisation or alternative fuels. Challenges: Accurate fuel
consumption recording, accounting for auxiliary power usage, and reconciling data across multiple
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reporting periods.

Clean Ship Programme – certification scheme – related terms: Green Passport, environmental compliance
audit, port state control (PSC). A voluntary initiative encouraging cruise operators to adopt best practices in
waste handling, energy efficiency, and emission control, often recognised by flag states and ports. Example:
A cruise line achieving “Clean Ship” status by implementing a waste segregation system that reduces landfill
disposal by 70 %. Practical application: Certified vessels enjoy reduced port fees and faster turnaround times
due to streamlined inspections. Challenges: Maintaining consistent standards across a fleet, and ensuring
crew training aligns with certification requirements.

CO₂ Offset Programme – climate mitigation strategy – related terms: carbon credits, verified emission
reductions (VER), renewable energy projects. Mechanisms that allow cruise operators to compensate for
unavoidable CO₂ emissions by investing in projects that sequester or avoid an equivalent amount of
greenhouse gases. Example: Purchasing 500 t of carbon credits from a wind‑farm development in Brazil to
offset emissions from a Mediterranean itinerary. Practical application: Integrating offset purchases into the
ship’s environmental budgeting process ensures financial planning aligns with sustainability goals.
Challenges: Verifying the additionality and permanence of offset projects, and avoiding “greenwashing”
accusations from stakeholders.

Discharge Management Plan (DMP) – operational document – related terms: Marine Pollution (MARPOL)
Convention, Port Reception Facilities (PRF), Waste Management System (WMS). A ship‑specific plan
detailing procedures for the handling, treatment, storage, and discharge of all waste streams, including
sewage, oily water, and solid waste. The DMP must be approved by the flag state and kept on board.
Example: The DMP for a 5‑star cruise ship outlines a 48‑hour holding period for grey water before discharge
in designated reception zones. Practical application: Crew use the DMP as a checklist during routine waste
operations, ensuring compliance and reducing the risk of illegal discharge. Challenges: Keeping the DMP
up‑to‑date with evolving regulations, and training multinational crews on region‑specific discharge
restrictions.

Energy Efficiency Design Index (EEDI) – design‑phase metric – related terms: baseline reference line, gross
tonnage (GT), fuel consumption factor. A calculated value representing the grams of CO₂ emitted per
tonne‑kilometer, used to assess new ship designs against IMO’s mandatory energy efficiency standards.
Example: A newly designed cruise vessel with an EEDI of 12 g CO₂/GT‑nm meets the 2025 reduction target of
10 % below the reference line. Practical application: Shipyards incorporate EEDI optimisation into hull form,
propulsion, and auxiliary system design to achieve compliance before construction. Challenges: Balancing
passenger comfort, speed, and luxury amenities with the need to reduce EEDI values; limited design
flexibility for retrofits.

Environmental Management System (EMS) – framework – related terms: ISO 14001, Plan‑Do‑Check‑Act
(PDCA) cycle, continuous improvement. A structured approach enabling cruise operators to identify, control,
and reduce environmental impacts through policy, objectives, procedures, and performance monitoring.
Example: An EMS includes a policy statement committing to zero plastic discharge and measurable targets
for fuel consumption reduction. Practical application: The EMS integrates with the ship’s safety management
system (SMS) to ensure coordinated response to emergencies that may affect the environment. Challenges:
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Achieving uniform EMS implementation across vessels of varying ages, and fostering a culture of
environmental responsibility among crew.

Exhaust Gas Cleaning System (Scrubber) – emission control technology – related terms: open‑loop,
closed‑loop, hybrid, IMO Annex VI. A device installed on a ship’s exhaust line to remove sulphur oxides (SOₓ)
and, in some designs, particulate matter from engine emissions, enabling compliance with sulphur‑content
limits. Example: A closed‑loop scrubber recirculates seawater treated with an alkali solution, achieving Fuel
Sulphur Content (FSC) – regulatory parameter – related terms: IMO 2020, marine gas oil (MGO), low‑sulphur
fuel oil (LSFO). The percentage of sulphur by mass present in the fuel used by a vessel, directly influencing
SOₓ emissions. Global limits are set at 0.50 % M/m, with stricter limits in ECAs. Example: Switching from
high‑sulphur fuel oil (HSFO, 3.5 % S) to MGO (0.10 % S) when entering a North Sea ECA. Practical
application: Onboard fuel management systems track FSC to trigger automatic fuel changeover procedures
before entering a regulated area. Challenges: Availability of compliant fuel in remote ports, price volatility,
and ensuring proper segregation to avoid cross‑contamination.

Garbage Management Plan (GMP) – waste handling protocol – related terms: MARPOL Annex V, plastic ban,
recycling facilities. A documented strategy for the collection, segregation, storage, and disposal of solid
waste generated aboard a cruise ship, aiming to minimise marine litter. Example: The GMP specifies that all
single‑use plastics are to be eliminated, with alternatives such as biodegradable cutlery provided. Practical
application: Crew follow a colour‑coded bin system aligned with the GMP, enabling efficient sorting and
compliance verification during port inspections. Challenges: Supplier cooperation to source sustainable
materials, and ensuring passenger compliance with waste reduction initiatives.

Global Maritime Distress and Safety System (GMDSS) – communication network – related terms: VHF,
Satellite communication, Emergency Position Indicating Radio Beacon (EPIRB). While primarily a safety
system, GMDSS also supports environmental incident reporting by enabling rapid transmission of pollution
alerts to coastal authorities. Example: An oil spill alarm is automatically transmitted via GMDSS to the
nearest Maritime Rescue Coordination Centre (MRCC). Practical application: Integration of GMDSS with the
ship’s EMS allows the environmental officer to initiate containment procedures immediately upon receipt of
an alarm. Challenges: Maintaining equipment redundancy, training crew on proper use during
environmental emergencies, and ensuring data security.

Green Passport – environmental inventory – related terms: International Maritime Organization (IMO)
Guidelines, hazardous material register, ship recycling. A document that records all hazardous substances
present on board throughout the vessel’s life, facilitating safe and environmentally sound ship recycling at
end‑of‑life. Example: The Green Passport lists the locations and quantities of asbestos, PCBs, and oil‑based
paints on a cruise ship’s hull and interiors. Practical application: When the ship is scheduled for dismantling,
the Green Passport is provided to the recycling yard to ensure proper handling of hazardous waste.
Challenges: Keeping the inventory up‑to‑date during refits, and ensuring accuracy across multiple shipyards
and contractors.

Hazardous and Noxious Substances (HNS) – pollutant classification – related terms: IMO HNS Convention,
oil‑spill response, environmental emergency. Materials that pose a risk to marine life and human health,
including oil, chemicals, and certain cargoes. The HNS Convention establishes liability and compensation

Read online: https://certificates.HealthCareCourses.org.uk/glossaries/
4414594/environmental-management-systems-for-cruise-ships

HealthCareCourses (An LSIB brand) · 21 Jun 2026



G LO S S A RY

mechanisms for spills. Example: A cargo of lubricating oil classified as HNS is stored in dedicated tanks with
secondary containment. Practical application: The ship’s emergency response plan includes specific
procedures for HNS containment, such as deploying booms and activating onboard neutralisation systems.
Challenges: Rapid identification of HNS type during an incident, and coordinating with coastal authorities
for timely response.

International Convention for the Prevention of Pollution from Ships (MARPOL) – foundational treaty –
related terms: Annexes I‑VI, flag state enforcement, Port State Control (PSC). The primary global agreement
governing marine pollution, covering oil, noxious liquids, harmful substances, sewage, garbage, and air
emissions. Example: Compliance with Annex I requires maintaining an oil record book (ORB) documenting
all oily water operations. Practical application: Cruise ships develop ship‑specific procedures aligned with
each Annex to ensure continuous compliance and avoid detention. Challenges: Interpreting Annex
provisions that were drafted for container vessels when applied to high‑capacity cruise ships, and managing
overlapping national regulations.

Life‑Cycle Assessment (LCA) – environmental analysis tool – related terms: cradle‑to‑grave, carbon footprint,
eco‑design. A systematic methodology for evaluating the environmental impacts of a product or system
from raw material extraction through disposal. In cruise ship contexts, LCA can be applied to fuel types, hull
coatings, or waste‑handling equipment. Example: An LCA comparing conventional diesel fuel to liquefied
natural gas (LNG) reveals a 30 % reduction in greenhouse‑gas emissions over a 10‑year operational period.
Practical application: Results inform strategic decisions on fleet renewal and investment in low‑impact
technologies. Challenges: Data availability for long‑term operations, accounting for variable voyage profiles,
and integrating LCA outcomes into existing budgeting cycles.

Marine Protected Areas (MPA) – conservation zones – related terms: Restricted Areas, Special Areas,
Ecologically Sensitive Areas (ESA). Geographic regions designated to protect marine ecosystems and
biodiversity, often imposing restrictions on ship routing, speed, and discharge. Example: The Great Barrier
Reef MPA requires cruise ships to follow a designated corridor and maintain a minimum speed of 12 knots
to minimise acoustic disturbance. Practical application: Navigation systems incorporate MPA boundaries,
providing alerts to bridge officers when approaching restricted zones. Challenges: Balancing itinerary
attractiveness with compliance, and updating ship routing plans as MPA boundaries evolve.

Noise Pollution Management – acoustic impact mitigation – related terms: underwater radiated noise
(URN), propeller design, vibration isolation. Strategies to reduce the generation and transmission of sound
from ship machinery and propulsion systems that can affect marine mammals and fish. Example: Installing
flexible couplings and acoustic insulation on the main engine reduces URN by 8 dB during cruising. Practical
application: Noise monitoring equipment records decibel levels, feeding data into the ship’s EMS for trend
analysis and corrective actions. Challenges: Limited standardised measurement protocols, and the trade‑off
between noise reduction and propulsion efficiency.

Port Reception Facilities (PRF) – infrastructure – related terms: shore‑based waste treatment, off‑loading
contracts, environmental permits. Facilities at ports that receive waste, ballast water, and other discharges
from ships for treatment or disposal, ensuring compliance with local and international regulations. Example:
A Mediterranean port provides a PRF capable of processing up to 2 000 m³ of oily water per day, meeting
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the ship’s discharge schedule. Practical application: Advance notification of waste volumes allows the cruise
line to schedule off‑loading efficiently, reducing port stay time. Challenges: Variability in PRF capability
across ports, leading to the need for contingency plans such as onboard waste treatment or alternative
disposal methods.

Power Management System (PMS) – energy optimisation tool – related terms: load shedding, diesel‑electric
propulsion, fuel‑cell integration. An automated system that monitors and controls the distribution of
electrical power among a ship’s propulsion, hotel, and auxiliary loads to maximise efficiency. Example: The
PMS reduces generator output during low‑load periods, switching to shore power when docked to
eliminate emissions from auxiliary engines. Practical application: Real‑time dashboards enable the chief
engineer to identify inefficiencies and implement corrective measures within the EMS framework.
Challenges: Integration with legacy equipment, ensuring redundancy for safety‑critical systems, and
managing the complexity of hybrid propulsion configurations.

Renewable Energy Integration – alternative power source – related terms: solar panels, wind turbines,
energy storage. The adoption of renewable technologies on cruise ships to supplement conventional fuel
consumption, reducing overall carbon intensity. Example: Installing flexible solar modules on the ship’s deck
provides up to 150 kW of electricity, offsetting auxiliary loads during daylight hours. Practical application:
Renewable energy output is tracked alongside fuel consumption to calculate net emissions for the CII.
Challenges: Limited surface area for installation, impact on vessel aesthetics, and variability of renewable
generation affecting reliability.

Risk Assessment Matrix – decision‑making tool – related terms: hazard identification, probability‑impact
analysis, mitigation hierarchy. A visual representation that categorises environmental hazards based on their
likelihood and potential severity, guiding prioritisation of mitigation actions. Example: A high‑probability,
high‑impact risk such as oil spill from fuel transfer is placed in the “critical” zone, triggering immediate
corrective procedures. Practical application: The matrix is reviewed quarterly by the environmental officer to
update risk levels as operating conditions change. Challenges: Subjectivity in assigning probability scores,
and ensuring the matrix remains current with evolving operational practices.

Ship Recycling Convention (Hong Kong Convention) – end‑of‑life framework – related terms: green ship
recycling, hazardous waste disposal, de‑contamination. An international treaty establishing standards for
the safe and environmentally sound dismantling of ships, including requirements for pre‑cleaning and
documentation. Example: Prior to recycling, the cruise ship undergoes a thorough cleaning to remove oil
residues, as mandated by the Convention’s pre‑cleaning clause. Practical application: The ship’s Green
Passport is submitted to the recycling yard to verify compliance with hazardous material handling
procedures. Challenges: Limited ratification of the Convention, and the need for substantial investment in
shipyard infrastructure to meet the standards.

Sulphur Oxide (SOₓ) Emission Control Areas (ECAs) – designated zones – related terms: regional limits, fuel
switching, scrubber compliance. Geographic regions where stricter SOₓ emission limits are enforced,
typically 0.10 % M/m sulphur in fuel, to protect coastal air quality. Example: The Baltic Sea ECA requires
cruise ships to use low‑sulphur fuel or an approved exhaust gas cleaning system while navigating its waters.
Practical application: Voyage planning software flags ECA boundaries, prompting the engineering team to

Read online: https://certificates.HealthCareCourses.org.uk/glossaries/
4414594/environmental-management-systems-for-cruise-ships

HealthCareCourses (An LSIB brand) · 21 Jun 2026



G LO S S A RY

schedule fuel changeovers before entry. Challenges: Ensuring fuel availability at ports bordering ECAs, and
managing the logistics of dual‑fuel storage on board.

Surface Water Management – storm‑water control – related terms: runoff treatment, deck drainage,
environmental discharge permits. Procedures for collecting, treating, and discharging rainwater and
wash‑down water from the ship’s deck to prevent contamination of marine environments. Example: A
filtration system removes oil and debris from deck runoff before discharge, meeting the standards of
MARPOL Annex V. Practical application: Sensors monitor deck water quality, automatically triggering
discharge alarms if contaminant levels exceed thresholds. Challenges: High rainfall events can overwhelm
treatment capacity, and maintaining system cleanliness to prevent bio‑fouling.

Thermal Efficiency Optimisation – fuel‑saving strategy – related terms: heat recovery steam generators
(HRSG), combined heat and power (CHP), exhaust gas temperature (EGT) monitoring. Techniques aimed at
improving the conversion of fuel energy into useful work, reducing waste heat and overall fuel
consumption. Example: Installing an HRSG recovers waste heat from exhaust gases to generate steam for
onboard hotel services, improving overall thermal efficiency by 5 %. Practical application: Real‑time EGT data
is used to adjust engine load, maintaining optimal combustion conditions for minimal fuel use. Challenges:
Space constraints for retrofitting heat recovery equipment, and ensuring that additional systems do not
compromise passenger comfort.

Underwater Radiated Noise (URN) Monitoring – acoustic compliance tool – related terms: hydrophone
arrays, noise abatement measures, marine mammal protection zones. The process of measuring sound
emitted by a vessel’s propulsion and machinery systems underwater, to assess impacts on marine fauna and
comply with regional acoustic regulations. Example: A hydrophone mounted on the hull records URN levels
during cruising, showing a 3 dB reduction after propeller blade redesign. Practical application: URN data
feeds into the ship’s EMS, triggering corrective actions when thresholds are exceeded. Challenges: Ambient
sea noise complicates data interpretation, and limited regulatory benchmarks for cruise ships in many
jurisdictions.

Vessel Management System (VMS) – integrated software platform – related terms: maintenance planning,
environmental reporting, crew training modules. A digital solution that centralises operational, technical,
and environmental data, facilitating compliance, performance tracking, and decision support for cruise ship
operators. Example: The VMS automatically generates quarterly MARPOL compliance reports based on
sensor inputs from the waste management system. Practical application: The system schedules preventive
maintenance for scrubbers, ensuring they remain within certification intervals. Challenges: Data security
concerns, interoperability with legacy shipboard equipment, and ensuring user adoption across
multinational crews.

Volatile Organic Compounds (VOC) Control – air quality measure – related terms: solvent management,
evaporation loss, air emission standards. Procedures to limit the release of VOCs from cleaning agents,
paints, and other onboard operations, reducing contributions to smog and health hazards. Example:
Switching to low‑VOC cleaning products reduces the ship’s total VOC emissions by 40 % during a
three‑month trial. Practical application: VOC sensors installed in the galley and laundry areas provide
continuous monitoring, with alerts sent to the environmental officer when concentrations approach limits.
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Challenges: Availability of high‑performance low‑VOC alternatives, and balancing cleaning efficacy with
emission reductions.

Waste Heat Recovery (WHR) – energy reclamation process – related terms: organic Rankine cycle, heat
exchangers, fuel savings. The capture of thermal energy from engine exhaust or other high‑temperature
sources to generate additional electricity or provide heating for ship services. Example: A WHR system using
an organic Rankine cycle converts exhaust heat into 3 MW of electrical power, offsetting diesel generator
output. Practical application: The generated electricity feeds into the ship’s power grid, reducing overall fuel
consumption and improving the CII rating. Challenges: System complexity, maintenance of
high‑temperature components, and integration with existing propulsion architecture.

Zero‑Discharge Policy – environmental commitment – related terms: closed‑loop systems, on‑board
treatment, port state incentives. A strategic approach whereby a cruise ship aims to eliminate all waste
discharges to the marine environment, relying on treatment, recycling, and storage until shore‑based
disposal. Example: The vessel’s wastewater treatment plant (WWTP) achieves >99 % removal of
contaminants, allowing the ship to operate under a zero‑discharge regime in sensitive areas. Practical
application: The policy is embedded in the ship’s EMS objectives, with performance metrics reviewed
monthly by senior management. Challenges: High capital and operational costs of advanced treatment
technologies, and the need for extensive crew training to maintain zero‑discharge compliance.

Zone‑Based Speed Management – operational technique – related terms: slow steaming, fuel consumption
curves, environmental impact assessment. Adjusting vessel speed according to specific geographic zones to
optimise fuel use and reduce emissions, often coordinated with itinerary planning. Example: Reducing speed
to 18 knots in a Sensitive Marine Area (SMA) results in a 12 % fuel savings and lower CO₂ emissions for that
segment. Practical application: The navigation system provides speed recommendations based on real‑time
weather and sea‑state data, aligning with the ship’s EMS targets. Challenges: Balancing passenger
expectations for arrival times, and coordinating speed changes with multiple stakeholders on board.

IMO Data Collection System (DCS) – information repository – related terms: annual fuel consumption report,
environmental performance index (EPI), regulatory compliance. A mandatory reporting framework requiring
ships to submit detailed fuel consumption and operational data to the International Maritime Organization
for monitoring and policy development. Example: The cruise ship submits its 2024 DCS report, including fuel
usage per voyage, auxiliary power consumption, and emission factors. Practical application: Data from the
DCS feeds into the ship’s EMS, enabling trend analysis and identification of efficiency improvement
opportunities. Challenges: Ensuring data accuracy across multiple voyages, reconciling differing
measurement units, and meeting reporting deadlines.

Port State Control (PSC) Inspection – regulatory enforcement – related terms: detention, deficiency notice,
flag state cooperation. A process by which coastal authorities examine foreign‑registered vessels for
compliance with international conventions, including MARPOL, STCW, and SOLAS. Example: During a PSC
inspection in the Caribbean, the ship’s ballast water treatment logs are reviewed and found to be in order,
resulting in a clean report. Practical application: Findings from PSC inspections are logged in the VMS,
prompting corrective actions and preventive maintenance to avoid repeat deficiencies. Challenges:
Variability in inspection rigor between ports, and the cost implications of detention or remedial works.
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Renewable Diesel (R100) – alternative fuel – related terms: biomass-derived fuel, life‑cycle emissions,
compatibility with existing engines. A high‑grade diesel produced from renewable feedstocks such as
vegetable oils or animal fats, offering a substantial reduction in greenhouse‑gas emissions compared with
conventional diesel. Example: Using R100 for auxiliary generators on a cruise ship reduces CO₂ emissions by
approximately 20 % per unit of energy produced. Practical application: The fuel can be blended with
conventional diesel without engine modifications, facilitating gradual adoption across the fleet. Challenges:
Limited availability at major ports, higher fuel cost, and ensuring consistent fuel quality to prevent engine
wear.

Shipboard Waste Management System (WMS) – integrated treatment solution – related terms: incineration,
compaction, storage tanks. A comprehensive set of equipment and procedures for handling solid, liquid,
and hazardous waste generated aboard a cruise ship, designed to meet MARPOL requirements. Example:
The WMS includes a modular incinerator capable of processing 500 kg of solid waste per hour, converting it
to ash and gases within emission limits. Practical application: Waste generation rates are monitored daily,
allowing the environmental officer to schedule off‑loading at the next port with adequate PRF capacity.
Challenges: Space constraints for waste processing equipment, maintaining incinerator efficiency, and
managing ash disposal in compliance with local regulations.

Ship Recycling Convention (Hong Kong Convention) – global end‑of‑life standard – related terms: green
ship recycling, hazardous material inventory, de‑contamination procedures. An international treaty
establishing principles for the safe, environmentally sound dismantling of ships, including requirements for
pre‑cleaning and documentation.

Ship‑Specific Environmental Action Plan (SEAP) – customised mitigation roadmap – related terms: risk
assessment, target setting, performance monitoring. A document outlining the unique environmental
objectives, initiatives, and timelines for an individual cruise vessel, derived from the broader corporate EMS.
Example: The SEAP for a new vessel sets a target to reduce fresh‑water consumption by 15 % within the first
two years of operation. Practical application: Progress against SEAP targets is reviewed during quarterly
management meetings, with corrective actions assigned to specific departments. Challenges: Aligning
ship‑level goals with corporate sustainability commitments, and ensuring that resource constraints do not
impede implementation.

Special Areas (SA) – high‑sensitivity zones – related terms: EMAs, stringent discharge limits, environmental
monitoring stations. Regions identified by IMO where additional protective measures are required due to
ecological vulnerability, often imposing stricter limits on oil, garbage, and sewage discharge. Example: The
Baltic Sea SA requires ships to maintain an oil‑content limit of 0.1 % In discharged water, compared with the
standard 0.5 % Elsewhere. Practical application: Navigation software flags SA boundaries, prompting the
crew to activate onboard treatment systems before entry. Challenges: Keeping up‑to‑date with evolving SA
designations, and coordinating with multiple port authorities that may have differing enforcement practices.

Storm‑Water Runoff Control – environmental protection measure – related terms: deck drainage, oil‑water
separators, environmental discharge permits. Procedures for managing rainwater that collects on a ship’s
deck, ensuring that any contaminants are removed before the water is released overboard. Example: An
oil‑water separator installed in the deck drainage system removes hydrocarbons to below 15 ppm before
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discharge, complying with MARPOL Annex III. Practical application: Sensors monitor the oil content of
runoff, automatically diverting water to storage tanks if contamination exceeds limits. Challenges: High
rainfall events can exceed treatment capacity, and regular maintenance of separators is required to prevent
fouling.

Supply Chain Environmental Stewardship – upstream responsibility – related terms: green procurement,
vendor audits, life‑cycle impact. The practice of evaluating and managing the environmental performance of
suppliers and service providers involved in the cruise ship’s operations, from fuel suppliers to catering.
Example: Selecting a catering partner that uses locally sourced, organic produce reduces the ship’s overall
carbon footprint. Practical application: Environmental criteria are embedded in contract clauses, with
periodic audits conducted to verify compliance. Challenges: Limited availability of certified green suppliers
in certain regions, and balancing cost considerations with sustainability goals.

Shipboard Energy Management System (SEMS) – real‑time optimisation platform – related terms: data
analytics, predictive maintenance, fuel consumption monitoring. A digital system that integrates sensor data
from propulsion, hotel, and auxiliary loads to optimise energy use, reduce fuel burn, and support EMS
objectives. Example: SEMS predicts peak load periods and schedules generator start‑up to avoid
unnecessary diesel engine runs, achieving a 4 % fuel saving. Practical application: The system provides
dashboards for the chief engineer, highlighting deviations from baseline energy performance. Challenges:
Integration with heterogeneous onboard equipment, cybersecurity risks, and ensuring that crew understand
and act on system recommendations.

Shipboard Emission Reporting System (SERS) – regulatory compliance tool – related terms: CO₂ accounting,
IMO reporting, environmental KPI tracking. Software that aggregates data on fuel consumption, exhaust gas
composition, and auxiliary power use to generate mandatory emission reports for flag and port states.
Example: SERS automatically compiles the ship’s annual CO₂ emissions data for submission to the IMO DCS
portal. Practical application: The system links directly to the vessel’s fuel flow meters and CEMS, reducing
manual data entry errors. Challenges: Ensuring data integrity across different measurement devices, and
adapting to frequent updates in reporting standards.

Strategic Environmental Planning (SEP) – long‑term vision – related terms: scenario analysis, stakeholder
engagement, policy alignment. The process of developing overarching environmental goals and pathways
that guide the cruise line’s investment, operational, and regulatory strategies over a 10‑year horizon.
Example: An SEP outlines a transition to 100 % low‑sulphur fuel and 30 % renewable energy integration by
2035. Practical application: The plan informs capital budgeting, crew training programmes, and marketing
communications about the brand’s sustainability commitments. Challenges: Uncertainty in future regulatory
landscapes, technological readiness, and aligning diverse stakeholder expectations.

Thermal Imaging for Leak Detection – preventive maintenance technique – related terms: infrared cameras,
fuel line inspections, environmental incident avoidance. The use of infrared imaging devices to identify
temperature anomalies that may indicate leaks or inefficiencies in a ship’s fuel, cooling, or HVAC systems.
Example: Thermal imaging reveals a hot spot on a fuel pipe, allowing early repair before a major spill occurs.
Practical application: Scheduled inspections using thermal cameras are incorporated into the ship’s
maintenance plan, reducing environmental risk. Challenges: Access to confined spaces, interpreting thermal
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signatures accurately, and ensuring equipment calibration.

Underwater Acoustic Monitoring (UAM) – marine life protection – related terms: passive sonar, noise
abatement, environmental compliance. Continuous monitoring of ambient underwater sound levels to
assess the impact of ship noise on marine fauna and to verify compliance with acoustic regulations.
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