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Case Studies For Training Modules 
[bookmark: _Toc199184837][bookmark: _Toc213879964]Case Study 6: "The Aegean Spirit"

[bookmark: _Toc213879965]Context
The M/V Aegean Spirit, a 68,000 GT bulk carrier with a crew of 25, was midway through a 24-day Pacific voyage when the Chief Engineer noticed a steady rise in daily freshwater consumption—from the normal 6 tons to nearly 10 tons per day. The ship’s reverse osmosis (RO) plant was running continuously at full capacity, and freshwater storage tanks had dropped to 30% of their total capacity. Simultaneously, the sewage treatment plant (STP) began operating beyond its rated flow limit, triggering repeated high-load alarms.
Investigation revealed several contributing factors: leaking taps and showerheads, prolonged galley cleaning with running water, half-loaded laundry cycles, and an unnoticed overflow from a galley drain leading into the bilge. These small inefficiencies collectively caused excessive water use, increased energy consumption, and added unnecessary strain on treatment systems. The vessel risked violating MARPOL Annex IV discharge standards due to overload conditions.

[bookmark: _Toc213879966]Challenges
  Detection of Hidden Losses:
Absence of precise flow-metering systems made it difficult to pinpoint which areas consumed the most water.
  Crew Awareness:
Many crew members were unaware that small habits, like leaving taps open, significantly increased the vessel’s water demand.
  Technical Limitations:
The RO plant’s maximum capacity left little margin for unplanned increases in demand, risking premature wear and reduced efficiency.
  Maintenance Delays:
Tight voyage schedules often postponed leak inspections and maintenance routines.
  Regulatory Exposure:
Overloading the STP risked effluent quality degradation, non-compliance with MARPOL standards, and potential port detention.


[bookmark: _Toc213879967]Implementation
Immediate Technical Actions:
· Repaired leaking fixtures and galley drain lines.
· Cleaned and recalibrated the RO and STP sensors to restore accuracy.
· Reduced non-essential water use for cleaning operations.
Operational Enhancements:
· Installed additional flow meters in accommodation and galley lines.
· Introduced daily water-usage logging by department heads.
· Implemented tank-level alarms for early warning of abnormal drops.
Crew Engagement Measures:
· Conducted toolbox talks and refresher training on water efficiency.
· Placed conservation posters in high-use areas such as laundry and mess rooms.
· Established a monthly award for departments achieving conservation targets.
System Integration:
· Linked freshwater consumption data to the ship’s planned maintenance system (PMS).
· Incorporated water conservation protocols into the vessel’s Safety Management System (SMS).
· Scheduled quarterly audits to monitor efficiency improvements.

[bookmark: _Toc213879968]Tasks
  Identify the root causes of excessive freshwater consumption.
  Evaluate the operational impact of overloading the RO and STP systems.
  Recommend immediate corrective actions to restore balance and prevent water shortages.
  Develop long-term management strategies to minimize recurrence and ensure compliance.
  Assess how the issue could affect the vessel’s environmental performance and reporting obligations.


[bookmark: _Toc213879969]Lessons Learned
  Small inefficiencies have cumulative effects: A few leaks and habits can double daily water use.
  Preventive maintenance matters: Routine checks avoid costly overuse and energy waste.
  Human behavior is pivotal: Training and leadership directly influence conservation outcomes.
  Monitoring builds accountability: Real-time data encourages responsible use and faster corrective actions.
  Compliance links to performance: Efficient management keeps vessels within MARPOL and flag-state limits.


[bookmark: _Toc213879970]Learning Points
  Effective water management blends technology, procedure, and human discipline.
  Integrating consumption monitoring with the PMS and SMS enhances transparency.
  Crew awareness should be continuous, not occasional, through regular briefings.
  Reducing freshwater use directly lowers wastewater discharge, benefiting the marine environment.
  Continuous improvement ensures long-term sustainability and cost efficiency.

[bookmark: _Toc213879971]Discussion Questions
  What small operational habits do you think most often lead to water wastage on ships?
  How can shipboard leadership motivate the crew to adopt sustainable water practices?
  If you were the Chief Engineer, what monitoring tools would you prioritize installing?
  How does efficient freshwater management support MARPOL Annex IV compliance?
  What lessons from this case could apply to other resource management issues onboard (e.g., energy, fuel, waste)?
  In what ways could design modifications in future ships prevent similar water management issues?
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