
G LO S S A RY

Ship Inspection and Audit Techniques

Environmental Emission Monitoring Audit

Absolute Emission Factor – related terms: Emission Factor, Baseline Emissions. A numerical value
representing the amount of a specific pollutant released per unit of activity, such as grams of SO₂ per ton of
fuel burned. Example: A vessel burning heavy fuel oil may have an absolute emission factor of 1.2 Kg CO₂
per kilogram of fuel. Practical application includes calculating total emissions for compliance reporting.
Challenge: Variability in fuel quality can cause the factor to deviate from laboratory values.

Air Pollution Control Area – related terms: Emission Control Zone, Regulatory Boundary. Geographic zones
designated by authorities where stricter emission limits apply to protect air quality. Example: The North Sea
Emission Control Area (NEECA) imposes lower sulfur limits on ships. Auditors must verify that vessels
operating within the area meet the applicable standards. Challenge: Vessels transiting multiple jurisdictions
must track compliance for each segment.

Air Quality Standard – related terms: Ambient Air Quality, Regulatory Limit. Legally enforceable
concentration limits for pollutants in the atmosphere, expressed in µg/m³ or ppm. Example: The IMO Tier III
standard for NOₓ requires emissions not to exceed 0.2 G/kWh for engines installed after 2016. Auditors
reference these standards when assessing emission performance. Challenge: Differing standards across
regions may cause confusion in audit reports.

Alkylphenol Ethoxylates (APEs) – related terms: Biocides, Marine Pollution. Synthetic surfactants used in
antifouling paints that can degrade into toxic alkylphenols. Example: A ship’s hull coating may contain APEs,
requiring monitoring under environmental regulations. Practical application: Auditors verify that APE
concentrations in ballast water discharge are below threshold limits. Challenge: Detection requires
specialized laboratory analysis.

Annual Emission Report (AER) – related terms: Environmental Management Plan, Compliance
Documentation. A yearly submission to flag states detailing total emissions of CO₂, SOₓ, NOₓ, and
particulates. Example: A cruise line submits its AER to the European Maritime Safety Agency (EMSA) each
March. Auditors check the accuracy of data sources, such as fuel consumption logs and engine performance
charts. Challenge: Reconciling discrepancies between onboard measurements and port authority records.

Arctic Emission Control Area (AECA) – related terms: Polar Code, Special Area. A designated area in the
Arctic where stricter emission limits apply to protect fragile ecosystems. Example: Ships operating in the
AECA must use fuel with sulfur content ≤0.1 %. Auditors verify fuel certificates and sampling results.
Challenge: Limited sampling infrastructure in remote ports can impede verification.

Baseline Emissions – related terms: Reference Level, Performance Benchmark. The quantity of pollutants
emitted under normal operating conditions before any mitigation measures are applied. Example: A vessel’s
baseline CO₂ emissions are calculated from historic fuel consumption data. Auditors compare baseline
values with post‑retrofit emissions to assess effectiveness. Challenge: Establishing a reliable baseline

Read online: https://learnuni.com/glossaries/5406746/environmental-
emission-monitoring-audit

LearnUNI · 22 Jul 2026



G LO S S A RY

requires consistent data collection over multiple voyages.

Berth Allocation – related terms: Port Scheduling, Emission Hotspot. Assignment of a docking location for a
vessel within a port, influencing the duration of auxiliary engine use and associated emissions. Example: A
ship allocated a distant berth may need to run generators longer, increasing CO₂ output. Auditors consider
berth allocation when evaluating port‑side emission reduction strategies. Challenge: Berth availability is
subject to operational constraints beyond the ship’s control.

Black Carbon (BC) – related terms: Particulate Matter, Climate Forcing. A component of soot emitted from
incomplete combustion, with strong light‑absorbing properties. Example: Diesel generators on board
produce BC, contributing to Arctic warming. Auditors may recommend low‑sulfur fuel or exhaust
after‑treatment to reduce BC. Challenge: Measuring BC requires optical instruments not always present on
vessels.

Carbon Intensity Indicator (CII) – related terms: IMO 2023, Energy Efficiency Existing Ship (EESS) Index. A
metric expressing grams of CO₂ emitted per transport work (e.G., G CO₂ per tonne‑nautical‑mile). Example:
A container ship with a CII of 12 g/tn‑nm must implement reduction measures to stay within its rating band.
Auditors verify CII calculations using fuel data, cargo weight, and distance travelled. Challenge: Data
integrity and consistent methodology are crucial for accurate rating.

Carbon Capture and Storage (CCS) – related terms: Decarbonisation, CO₂ Sequestration. Technologies that
capture CO₂ from exhaust gases and store it underground or in other stable forms. Example: Experimental
CCS units installed on a research vessel to test feasibility. Auditors assess system integrity, leakage risk, and
compliance with maritime regulations. Challenge: High capital cost and limited ship‑board space hinder
widespread adoption.

Carbon Dioxide (CO₂) Monitoring – related terms: Greenhouse Gas (GHG), Emission Factor. Continuous or
periodic measurement of CO₂ released from main and auxiliary engines. Example: Onboard CO₂ sensors
linked to a data logger provide real‑time emission profiles. Auditors review sensor calibration records and
data trends. Challenge: Sensor drift and environmental influences can affect accuracy.

Carbon Offset – related terms: Emission Trading, Neutrality. Purchase of credits representing emission
reductions elsewhere to compensate for a ship’s own emissions. Example: A liner company buys offsets
from a renewable energy project to claim carbon‑neutral voyages. Auditors verify the legitimacy of offset
projects and the alignment with corporate sustainability goals. Challenge: Ensuring additionality and
avoiding double counting.

Carbon Tax – related terms: Fiscal Incentive, Emission Pricing. A levy imposed on CO₂ emissions, often
calculated per tonne of emitted CO₂. Example: The EU Emissions Trading System (ETS) applies a carbon price
to maritime emissions within its jurisdiction. Auditors confirm that the ship’s emissions are accurately
reported for tax calculation. Challenge: Fluctuating tax rates and varying jurisdictional coverage create
compliance complexity.

Carbon Trading Scheme – related terms: Cap‑and‑Trade, Market‑Based Mechanism. A system where
emission allowances are bought and sold, establishing a market price for CO₂. Example: The International
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Maritime Organization’s (IMO) proposed carbon market for shipping. Auditors assess a vessel’s allowance
holdings and transaction records. Challenge: Tracking allowances across multiple voyages and flag states
demands robust record‑keeping.

Certificate of Compliance (CoC) – related terms: Regulatory Document, Audit Outcome. Official document
confirming that a ship meets specific emission standards. Example: A CoC issued after a successful
Environmental Emission Monitoring Audit confirming compliance with MARPOL Annex VI. Auditors issue
the CoC based on documented evidence and test results. Challenge: Ensuring the CoC remains valid
throughout the vessel’s operational life, especially after modifications.

Clean Fuel – related terms: Low‑Sulfur Fuel Oil (LSFO), Marine Gas Oil (MGO). Fuels that produce lower
emissions of sulfur oxides (SOₓ) and particulates. Example: A vessel switches to MGO when entering a Sulfur
Emission Control Area (SECA). Auditors verify fuel sampling and certification to confirm compliance.
Challenge: Higher cost and limited availability in some ports.

Clean Air Act (CAA) – related terms: U.S. Legislation, Regulatory Framework. U.S. Law governing air
emissions, including those from maritime sources that operate in U.S. Waters. Example: The CAA requires
ships to meet EPA standards for NOₓ emissions in the United States. Auditors reference the CAA when
evaluating compliance for vessels calling at U.S. Ports. Challenge: Aligning international standards with
national legislation.

CO₂ Emission Factor (CO₂‑EF) – related terms: Carbon Intensity, Fuel Specific Emission. The amount of CO₂
released per unit of fuel burned, typically expressed in kg CO₂ per tonne of fuel. Example: Heavy fuel oil
(HFO) has an average CO₂‑EF of 3.15 Kg/kg. Auditors use the factor to calculate total CO₂ emissions from
fuel consumption logs. Challenge: Variations in fuel composition may cause deviations from the nominal
factor.

Combined Heat and Power (CHP) – related terms: Cogeneration, Energy Efficiency. Systems that
simultaneously generate electricity and useful heat, improving overall fuel efficiency. Example: A ship’s CHP
unit recovers waste heat from the main engine to supply hot water for galley operations. Auditors assess
the performance data to verify claimed fuel savings. Challenge: Integration with existing propulsion systems
can be technically complex.

Compliance Gap – related terms: Non‑Conformance, Audit Finding. The difference between current
performance and regulatory requirements. Example: A vessel’s NOₓ emissions exceed the Tier II limit by 8 %,
representing a compliance gap. Auditors document the gap and recommend corrective actions. Challenge:
Identifying root causes and implementing timely remediation.

Continuous Emission Monitoring System (CEMS) – related terms: Real‑Time Monitoring, Data Logger.
Instrumentation that provides ongoing measurement of pollutant concentrations, often linked to a central
control system. Example: A CEMS installed on a ship’s exhaust stack records SOₓ, NOₓ, and CO₂ levels
continuously. Auditors review calibration certificates, data integrity, and alarm thresholds. Challenge: Harsh
marine environments can affect sensor reliability, requiring frequent maintenance.

Control Area (CA) – related terms: Emission Control Area (ECA), Special Area. Regions designated by IMO
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where stricter emission limits apply to protect the environment. Example: The Baltic Sea CA imposes a sulfur
limit of 0.1 % For marine fuels. Auditors verify that ships entering the CA have appropriate fuel and emission
control equipment. Challenge: Vessels must manage fuel inventories to avoid non‑compliant fuel use during
CA transits.

Cool‑Down Period – related terms: Engine Shutdown, Emission Reduction. Time interval after engine
operation during which emissions decrease as the system stabilizes. Example: After a voyage, a ship’s
auxiliary generators are shut down for a 30‑minute cool‑down to reduce NOₓ output before entering a port.
Auditors may observe the procedure to ensure compliance with local regulations. Challenge: Operational
constraints may limit the feasibility of extended cool‑down periods.

CO₂ Emission Reporting (CER) – related terms: Environmental Disclosure, Carbon Accounting. The process of
submitting quantified CO₂ emission data to regulatory bodies or stakeholders. Example: A shipping
company prepares a CER for the EU ETS, detailing emissions per voyage. Auditors verify the data sources,
calculation methods, and submission timelines. Challenge: Ensuring consistency across multiple vessels and
voyages.

Data Quality Objectives (DQO) – related terms: Data Integrity, Audit Criteria. Set of goals defining the
acceptable level of uncertainty, bias, and precision for emission data. Example: A DQO may require fuel
consumption records to have a ±2 % accuracy. Auditors assess whether the ship’s data collection processes
meet the DQO. Challenge: Balancing rigorous data requirements with practical limitations of onboard
measurement systems.

Decarbonisation Pathway – related terms: Strategic Plan, Emission Reduction Target. A roadmap outlining
steps a vessel or fleet will take to reduce carbon emissions over time. Example: A liner operator adopts a
2030 decarbonisation pathway targeting a 40 % reduction in CO₂ per transport work. Auditors evaluate
progress against milestones, such as fuel switches or efficiency upgrades. Challenge: Aligning pathway goals
with evolving regulatory frameworks and market conditions.

Denitrification – related terms: NOₓ Reduction, Selective Catalytic Reduction (SCR). Chemical processes that
convert nitrogen oxides into nitrogen and water, typically using a reducing agent like urea. Example: An SCR
system on a ship reduces NOₓ emissions by up to 90 %. Auditors inspect the urea dosing equipment,
catalyst condition, and performance data. Challenge: Maintaining catalyst activity under variable engine
loads.

Designated Emission Monitoring Area (DEMA) – related terms: Hotspot Zone, Port Emission Control. Specific
zones within a port where heightened emission monitoring is required, often due to high traffic density.
Example: The DEMA around the Port of Rotterdam requires real‑time NOₓ reporting from all vessels.
Auditors verify that ships have the necessary communication links and that data are transmitted correctly.
Challenge: Ensuring interoperability of monitoring systems among different vessels.

Diesel Exhaust Fluid (DEF) – related terms: Urea Solution, SCR Agent. A high‑purity urea solution used in
SCR systems to reduce NOₓ emissions. Example: A ship carries DEF in dedicated tanks and injects it into the
exhaust stream. Auditors check DEF quality, storage conditions, and injection calibration. Challenge:
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Managing DEF inventory on long voyages where resupply opportunities are limited.

Discharge Monitoring Report (DMR) – related terms: Ballast Water Management, Pollutant Discharge. A
document detailing the volume and composition of liquid discharges from a vessel, submitted to port
authorities. Example: A DMR may list oil‑in‑water concentrations for each discharge event. Auditors
cross‑reference DMR entries with onboard oil‑content meters. Challenge: Ensuring timely and accurate
submission to avoid penalties.

Dry Gas Cleaning (DGC) – related terms: Scrubber Technology, Exhaust Gas Treatment. A type of exhaust gas
cleaning system that removes pollutants without using water, often employing adsorption media. Example:
A ship equipped with a DGC unit eliminates SOₓ and particulates while minimizing waste water generation.
Auditors evaluate the media replacement schedule and disposal procedures. Challenge: Confirming that the
DGC meets the performance criteria of MARPOL Annex VI.

Emission Allocation – related terms: Carbon Credits, Allowance Distribution. Distribution of emission
allowances among vessels or operators within a regulatory framework. Example: A shipping company
receives a set number of CO₂ allowances for its fleet under a cap‑and‑trade scheme. Auditors verify that the
company tracks usage against its allocation. Challenge: Reallocation after vessel sales or fleet restructuring
requires careful documentation.

Emission Factor Database (EFDB) – related terms: Reference Values, Regulatory Repository. A collection of
standardized emission factors for various fuels, engine types, and operating conditions. Example: The IMO
maintains an EFDB that auditors reference when calculating emissions from fuel consumption. Auditors
ensure that the most recent factor version is applied. Challenge: Keeping abreast of updates and regional
variations.

Emission Inventory – related terms: Baseline Emissions, Reporting Basis. Comprehensive record of all
pollutants emitted by a vessel over a defined period. Example: An annual emission inventory may include
CO₂, SOₓ, NOₓ, PM, and VOCs. Auditors assess the completeness of the inventory and its alignment with
regulatory thresholds. Challenge: Integrating data from multiple sources (engine logs, fuel receipts, sensor
outputs) into a cohesive report.

Emission Monitoring Plan (EMP) – related terms: Audit Protocol, Data Collection Strategy. Document
outlining the procedures, instruments, and frequency for measuring emissions during an audit. Example: An
EMP may specify weekly CEMS calibrations and monthly fuel sampling. Auditors follow the EMP to ensure
consistency and repeatability. Challenge: Adapting the plan to vessel‑specific constraints while maintaining
regulatory compliance.

Emission Reduction Strategy (ERS) – related terms: Mitigation Measures, Operational Optimisation. A set of
actions designed to lower pollutant outputs, such as speed reduction, hull cleaning, or technology
upgrades. Example: A vessel implements a 10 % speed reduction to achieve a 15 % CO₂ savings. Auditors
evaluate the effectiveness of each ERS component and document results. Challenge: Balancing economic
impacts with environmental benefits.

Engine Load Factor (ELF) – related terms: Operating Condition, Fuel Efficiency. Ratio of actual engine output
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to its rated maximum, expressed as a percentage. Example: A vessel operating at an ELF of 75 % typically
experiences lower specific fuel consumption than at 50 %. Auditors analyse ELF trends to identify periods of
inefficient operation. Challenge: Fluctuating cargo demands can force engines to operate outside optimal
ELF ranges.

Engine Performance Test (EPT) – related terms: Sea Trial, Power Verification. Conducted to confirm that an
engine meets design specifications for power, fuel consumption, and emissions. Example: An EPT may
involve running the main engine at 85 % MCR while measuring exhaust gas composition. Auditors review
test reports and compare results against contractual guarantees. Challenge: Replicating real‑world
operating conditions in a controlled test environment.

Exhaust Gas Recirculation (EGR) – related terms: NOₓ Reduction, Combustion Modification. Technique that
re‑injects a portion of exhaust gases back into the combustion chamber to lower peak temperatures and
reduce NOₓ formation. Example: A modern marine diesel engine incorporates EGR to meet Tier III NOₓ limits.
Auditors inspect the EGR valve operation and verify performance data. Challenge: Ensuring that EGR does
not adversely affect engine durability or fuel efficiency.

Exhaust Gas Cleaning System (EGCS) – related terms: Scrubber, SOₓ Abatement. Equipment installed on a
ship to remove sulfur oxides and particulate matter from engine exhaust. Example: A closed‑loop EGCS uses
seawater treated with an alkali solution to neutralise SOₓ. Auditors assess the system’s design, operating
parameters, and waste discharge compliance. Challenge: Managing the generated waste sludge and
meeting discharge regulations.

Exhaust Gas Temperature (EGT) – related terms: Engine Health Indicator, Combustion Efficiency.
Temperature of gases exiting the engine’s exhaust manifold, indicative of combustion quality. Example: An
elevated EGT may signal incomplete combustion, leading to higher CO emissions. Auditors monitor EGT
trends alongside fuel flow to detect anomalies. Challenge: Temperature sensors can be affected by
corrosion and require regular calibration.

Export Control Area (ECA) – related terms: Environmental Regulation, Special Emission Zone. Terminology
sometimes used interchangeably with Emission Control Area, denoting zones with strict emission standards.
Example: The North American ECA mandates sulfur content ≤0.1 % For all ships. Auditors verify vessel
compliance through fuel testing and documentation. Challenge: Differing definitions across jurisdictions can
cause confusion in audit reports.

Fouling Management – related terms: Hull Cleaning, Drag Reduction. Practices aimed at minimizing
bio‑fouling on hull surfaces, which can increase fuel consumption and emissions. Example: A vessel
schedules regular in‑water cleaning to maintain a smooth hull finish. Auditors evaluate the frequency and
effectiveness of fouling management programmes. Challenge: Balancing cleaning frequency with
operational downtime and environmental restrictions on cleaning methods.

Fuel Consumption Log (FCL) – related terms: Voyage Data Recorder, Emission Accounting. Record of the
quantity of fuel burned over time, typically logged per engine or per voyage segment. Example: An FCL
shows 150 t of heavy fuel oil consumed on a trans‑Atlantic crossing. Auditors cross‑check the FCL against
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bunkering receipts and engine monitoring data. Challenge: Ensuring accurate manual entries in the absence
of automated metering.

Fuel Density – related terms: Mass‑Volume Conversion, Fuel Measurement. The mass of fuel per unit
volume, expressed in kg/m³, essential for converting volume measurements to mass for emission
calculations. Example: Heavy fuel oil may have a density of 0.96 Kg/L. Auditors verify density values through
laboratory analysis or supplier certificates. Challenge: Temperature variations affect density, requiring
correction factors.

Fuel Oil Sulfur Content (FOSC) – related terms: Sulfur Limit, SECA Compliance. Percentage of sulfur by mass
in marine fuel, directly influencing SOₓ emissions. Example: A ship must use fuel with FOSC ≤0.5 % When
operating outside a SECA, and ≤0.1 % Inside a SECA. Auditors perform fuel sampling and laboratory analysis
to confirm FOSC. Challenge: Fuel blending practices can create variability that complicates verification.

Fuel Sampling Protocol (FSP) – related terms: Quality Assurance, Laboratory Analysis. Standardised
procedure for collecting representative fuel samples for testing. Example: The FSP may require taking a
500 mL sample from the fuel line after a minimum flow of 10 L/min. Auditors observe the sampling process
to ensure compliance with the protocol. Challenge: Preventing contamination and ensuring
chain‑of‑custody throughout transport to the lab.

Fuel Sulfur Reduction (FSR) – related terms: Desulfurisation, Emission Control. Techniques or processes
employed to lower the sulfur content of marine fuel, such as hydrodesulfurisation or blending with
low‑sulfur fuel. Example: A refinery provides fuel with FSR to meet SECA requirements. Auditors verify the
effectiveness of FSR by testing the delivered fuel. Challenge: Cost and availability of low‑sulfur fuel can limit
adoption.

General Arrangement (GA) – Emission Systems – related terms: Ship Layout, System Integration. Technical
drawing showing the placement of emission control equipment within the vessel’s structure. Example: The
GA indicates the location of the EGCS, waste water tanks, and monitoring stations. Auditors reference the
GA to confirm that installations comply with safety and regulatory spacing. Challenge: Retrofitting emission
equipment into existing GAs may require structural modifications.

Greenhouse Gas (GHG) Inventory – related terms: CO₂ Reporting, Carbon Accounting. Comprehensive
accounting of all GHGs emitted by a vessel, typically expressed in CO₂‑equivalent units. Example: A GHG
inventory includes CO₂, CH₄, and N₂O emissions from fuel combustion and auxiliary processes. Auditors
assess the methodology used to convert raw data into CO₂‑e equivalents. Challenge: Limited measurement
capabilities for non‑CO₂ gases increase reliance on default emission factors.

Gross Tonnage (GT) – Emission Metric – related terms: Vessel Size, Regulatory Threshold. While GT primarily
measures ship volume, it is sometimes used as a scaling factor for emission reporting. Example: Certain port
state control regimes require emission data per GT for benchmarking. Auditors ensure that emission values
are correctly normalised to GT where required. Challenge: GT does not reflect operational activity, so
reliance on GT alone may misrepresent emission intensity.

Harbor Emission Control Area (HECA) – related terms: Port Emission Limits, Cold‑Ironing. Designated zones
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within a harbor where ships must meet stricter emission standards, often encouraging the use of shore
power. Example: The HECA around the Port of Los Angeles requires NOₓ emissions ≤0.2 G/kWh for berthed
vessels. Auditors verify that ships are equipped with shore‑power connectors and that they are used when
available. Challenge: Infrastructure availability and compatibility between ship and shore systems.

Heat Recovery Steam Generator (HRSG) – related terms: Combined Cycle, Energy Recovery. Device that
captures waste heat from exhaust gases to produce steam for auxiliary power or propulsion. Example: A
ship’s HRSG supplies steam to a turbine driving a generator, reducing fuel consumption. Auditors assess the
HRSG’s performance data and integration with the main engine. Challenge: Maintaining optimal
temperature differentials in variable load conditions.

High‑Sulfur Fuel Oil (HSFO) – related terms: Heavy Fuel Oil, SOₓ Emissions. Marine fuel with sulfur content
typically above 0.5 %, Often used in regions without SECA restrictions. Example: A vessel may bunker HSFO
for long ocean legs to reduce fuel cost. Auditors must verify that HSFO is not used within regulated zones,
requiring accurate bunkering records. Challenge: Managing fuel segregation to avoid accidental use of
HSFO in low‑sulfur areas.

IMO 2023 Strategy – related terms: Decarbonisation, Carbon Intensity Indicator. The International Maritime
Organization’s roadmap for reducing GHG emissions, including the introduction of the CII and the Energy
Efficiency Existing Ship (EESS) Index. Example: Under the 2023 Strategy, ships must achieve a 40 % CO₂
reduction by 2030 relative to 2008 levels. Auditors evaluate compliance with the phased targets and
documentation of reduction measures. Challenge: Aligning ship‑specific actions with the global timeline
and evolving regulatory updates.

International Convention for the Prevention of Pollution from Ships (MARPOL) Annex VI – related terms:
Emission Regulations, SECA. The primary international treaty governing air pollution from ships, covering
SOₓ, NOₓ, VOCs, and particulate matter. Example: Annex VI mandates that vessels use fuel with sulfur ≤0.5 %
Outside ECAs and ≤0.1 % Within ECAs. Auditors assess vessel compliance by reviewing fuel certificates,
engine data, and EGCS performance. Challenge: Interpreting annex provisions that differ for new builds
versus existing ships.

International Maritime Organization (IMO) – Carbon Intensity Indicator (CII) Framework – related terms:
Regulatory Metric, Ship Rating. The CII calculates a ship’s CO₂ emissions per transport work and assigns a
rating band (A‑E). Example: A tanker with a CII of 15 g/tn‑nm may be placed in rating C, prompting the
operator to implement efficiency measures. Auditors verify the underlying data, such as fuel consumption,
cargo weight, and distance, to confirm the CII calculation. Challenge: Ensuring data consistency across
voyages and handling exceptions for special voyages.

International Maritime Organization (IMO) – Energy Efficiency Existing Ship (EESS) Index – related terms:
Ship Efficiency, Technical Measures. A formula that compares a ship’s actual CO₂ emissions to a reference
line based on deadweight tonnage and speed. Example: A vessel with an EESS index of 1.2 Exceeds the
reference line, indicating higher emissions. Auditors evaluate the index and recommend corrective actions,
such as speed optimisation or hull modifications. Challenge: The index does not account for operational
constraints like weather or cargo urgency.
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International Maritime Organization (IMO) – NOₓ Emission Standards – related terms: Tier I, II, III, Engine
Certification. Tiered limits for nitrogen oxides based on engine speed and installation date. Example: Tier III
limits for engines installed after 2016 require NOₓ ≤0.2 G/kWh in designated NOₓ control areas. Auditors
check engine certificates, on‑board NOₓ sensors, and after‑treatment system performance. Challenge:
Retrofitting older engines to meet Tier III standards can be economically prohibitive.

International Maritime Organization (IMO) – Sulfur Oxide (SOₓ) Regulation – related terms: SECA, Fuel Sulfur
Content. Sets global sulfur cap at 0.5 % And lower caps (0.1 %) In designated ECAs. Example: A ship entering
the Baltic Sea must verify that its fuel sulfur content does not exceed 0.1 %. Auditors confirm compliance
through fuel sampling and EGCS discharge monitoring. Challenge: Ensuring that fuel blending does not
inadvertently raise sulfur levels during transit.

International Maritime Organization (IMO) – Volatile Organic Compounds (VOCs) Regulation – related
terms: Fuel Vapor Emissions, Control Measures. Requires ships to minimise VOC emissions from fuel
handling and tank venting. Example: A vessel installs a vapor recovery system on its fuel tanks to capture
evaporated hydrocarbons. Auditors inspect the system’s design, operation, and maintenance records.
Challenge: Limited guidance on acceptable VOC limits leads to varied implementation.

International Ship and Port Facility Security (ISPS) Code – Emission Monitoring – related terms: Security
Measures, Data Integrity. While primarily a security framework, the ISPS Code mandates protection of
emission monitoring data from tampering. Example: CEMS data must be stored in a secure,
access‑controlled environment. Auditors verify that data integrity safeguards are in place, such as encrypted
storage and audit trails. Challenge: Integrating security protocols without hindering data accessibility for
environmental audits.

Lake‑Type Emission Control Area (L‑ECA) – related terms: Freshwater Regulation, Specific Limits. Areas
covering large lakes where emission standards may differ from marine ECAs. Example: The Great Lakes
region imposes a sulfur limit of 0.1 % For vessels. Auditors ensure that ships operating in L‑ECAs have
appropriate fuel and that EGCS waste discharge complies with lake‑specific guidelines. Challenge: Limited
monitoring infrastructure on inland waterways.

Life‑Cycle Assessment (LCA) – Maritime Emissions – related terms: Environmental Impact, Carbon Footprint.
Evaluation of the total environmental impact of a vessel, from construction through operation to disposal.
Example: An LCA may reveal that fuel production accounts for 30 % of a ship’s total carbon footprint.
Auditors may incorporate LCA findings into strategic emission reduction planning. Challenge: Data scarcity
for upstream processes such as fuel extraction and refining.

Low‑Sulfur Fuel Oil (LSFO) – related terms: Regulatory Compliance, Fuel Cost. Marine fuel with sulfur
content ≤0.5 %, Used to meet global sulfur limits. Example: A vessel bunkers LSFO before entering a SECA to
avoid EGCS usage. Auditors verify LSFO certificates and perform spot checks for sulfur content. Challenge:
Price volatility can influence operators’ decisions to switch between LSFO and HSFO.

Marine Diesel Engine (MDE) – NOₓ Emission Characteristics – related terms: Combustion Temperature,
Engine Speed. NOₓ formation is influenced by combustion temperature, pressure, and residence time.
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Example: An MDE operating at high load may produce NOₓ levels exceeding Tier II limits. Auditors evaluate
engine operating maps and recommend optimisation strategies, such as retarding injection timing.
Challenge: Balancing NOₓ reduction with fuel efficiency and engine wear.

Marine Fuel Oil (MFO) – Quality Assurance – related terms: Specification, Testing. Ensuring that bunkered
fuel meets agreed specifications for density, viscosity, sulfur, and water content. Example: A ship’s quality
assurance team conducts a pre‑bunkering test for water content using a Karl Fischer titration. Auditors
review test reports and assess compliance with the fuel purchase agreement. Challenge: Rapid changes in
fuel composition during transport can affect final quality.

Marine Pollution (MARPOL) – VOC Control – related terms: Fuel Tank Venting, Emission Reduction. Annex VI
includes provisions to limit VOC emissions from fuel handling. Example: A vessel installs a closed‑vent fuel
tank system with a vapor recovery unit. Auditors inspect the system for leaks and verify that captured
vapors are properly processed. Challenge: Retrofitting older vessels may require extensive modifications to
existing tank infrastructure.

Marine Renewable Energy Integration – related terms: Wind Assist, Solar Panels. Use of renewable sources
to supplement ship propulsion or auxiliary power, reducing reliance on fossil fuels. Example: A container
ship equipped with a rotor‑sail reduces fuel consumption by 5 % on average. Auditors assess the
contribution of renewable systems to overall emission reductions. Challenge: Performance variability due to
weather conditions and the impact on vessel stability.

Marine Scrubber (Closed‑Loop) – related terms: Exhaust Gas Cleaning, Waste Sludge. A type of EGCS that
recirculates treated water, requiring periodic disposal of accumulated sludge. Example: A closed‑loop
scrubber on a bulk carrier produces sludge that must be off‑loaded at approved reception facilities.
Auditors verify sludge handling procedures and documentation of disposal. Challenge: Limited reception
facilities in some ports increase the risk of non‑compliant discharge.

Marine Scrubber (Open‑Loop) – related terms: Discharge to Sea, Regulatory Restrictions. EGCS that
discharges treated wash water directly overboard, subject to water quality standards. Example: An
open‑loop scrubber operating in a SECA must meet the local water quality criteria for pH and metal
content. Auditors sample discharge water and compare results with permissible limits. Challenge: Many
jurisdictions are phasing out open‑loop systems, requiring fleets to transition to closed‑loop or hybrid
solutions.

Marine Scrubber (Hybrid) – related terms: Flexible Operation, Mode Switching. Combines features of open‑
and closed‑loop systems, allowing the operator to select the appropriate mode based on regional
regulations. Example: A hybrid scrubber operates in open‑loop mode in international waters and switches to
closed‑loop when entering a port with discharge restrictions. Auditors check the mode‑selection logic,
system logs, and compliance with each operating mode’s standards. Challenge: Ensuring seamless transition
without interruption to emission control performance.

Marine Sulfur Oxide (SOₓ) – Health Impact – related terms: Respiratory Issues, Acid Rain. SOₓ contributes to
particulate formation, causing respiratory problems and environmental acidification. Example: Communities

Read online: https://learnuni.com/glossaries/5406746/environmental-
emission-monitoring-audit
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near busy ports experience increased rates of asthma linked to ship SOₓ emissions. Auditors may reference
health impact studies when recommending stricter emission controls. Challenge: Quantifying the direct
contribution of individual vessels to regional air quality degradation.
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