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Prince2 Business Case: Procurement and Installation of an
IMO Type Approved Dissolved Air Flotation Sewage Treatment
Plant

1. Executive Summary

This business case presents the justification for the procurement and installation of an
International Maritime Organization (IMO) type-approved dissolved air flotation (DAF) sewage
treatment plant on a ship compliant with the International Convention for the Prevention of
Pollution from Ships (MARPOL). The primary driver for this project is the necessity to comply with
MARPOL Annex IV regulations concerning the discharge of sewage from ships, which mandates the
use of approved sewage treatment systems for vessels engaged in international voyages. The
preferred option involves selecting a DAF system from a manufacturer with a proven track record
and specific references from naval organizations, including the Royal Australian Navy (RAN),
implicitly suggesting a leading candidate like HAMANN AG, given their established history with the
RAN. This approach emphasizes the importance of equipment quality and safety, the availability of
comprehensive after-sales support within Australia, thorough crew training on system operation
and maintenance, and the implementation of annual equipment inspections by the original
equipment manufacturer (OEM) or their authorized Australian representatives. The anticipated
benefits of this investment include enhanced environmental compliance, a significant reduction in
the risk of marine pollution, improved operational efficiency and reliability of the vessel's sewage
management system, and an increased level of crew health and safety. Ultimately, this project
represents a strategically sound and financially justifiable investment that aligns with stringent
environmental regulations and promotes the long-term operational integrity of the vessel.

2. Reasons for the Project
2.1. Compliance with MARPOL Annex IV Regulations

The International Convention for the Prevention of Pollution from Ships (MARPOL) stands as the
principal international agreement dedicated to preventing and minimizing pollution of the marine
environment from ships, encompassing both operational and accidental causes !. Adopted under
the auspices of the IMO, MARPOL has undergone several updates and includes six technical
annexes addressing various forms of marine pollution. Annex IV specifically focuses on the
prevention of pollution by sewage from ships and sets forth regulations to control the discharge of
sewage into the sea 1. These regulations are particularly pertinent to ships engaged in international
voyages with a gross tonnage of 400 and above, or those certified to carry more than 15 persons 2.
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MARPOL Annex IV generally prohibits the discharge of sewage into the sea, except under specific
conditions outlined in Regulation 11 3. These exceptions include situations where the ship has in
operation an approved sewage treatment plant certified by the Administration to meet specific
operational requirements 2. Another permissible discharge scenario involves the ship discharging
comminuted and disinfected sewage using an approved system at a distance greater than three
nautical miles from the nearest land, or sewage that is not comminuted or disinfected at a distance
of more than twelve nautical miles from the nearest land, provided the ship is en route and
proceeding at a speed of not less than four knots 2. Furthermore, the discharge of sewage that has
been stored in holding tanks must occur at a moderate rate when the ship is underway at a speed
of at least four knots 3. The regulations stipulate that every ship required to comply with Annex IV
must be equipped with one of the following: an IMO type-approved sewage treatment plant, an
approved sewage comminuting and disinfecting system with sufficient storage capacity, or a
holding tank of sufficient capacity 2. The term "approved" in this context generally refers to
equipment that has undergone and passed the rigorous testing and certification processes
established by the IMO, resulting in IMO type approval 2. Therefore, to ensure compliance with
MARPOL Annex |V, especially for vessels operating internationally, the installation of an IMO type-
approved sewage treatment system is often the most practical and reliable solution.

2.2. Need for an IMO Type Approved Sewage Treatment System

IMO type approval serves as a globally recognized standard indicating that a marine sewage
treatment plant meets specific performance criteria established by the International Maritime
Organization 2. These standards are crucial for ensuring that sewage discharged from ships is
treated effectively to minimize its harmful impact on the marine environment. The current
benchmark for these performance standards is primarily defined by IMO Resolution MEPC.227(64),
which outlines revised guidelines for effluent standards and performance test procedures for
sewage treatment plants 6. This resolution sets specific limits for parameters such as suspended
solids, fecal coliforms, and Biochemical Oxygen Demand (BODS5) in the treated effluent 8.

Operating a vessel that falls under the purview of MARPOL Annex IV without an IMO type-
approved sewage treatment system, where such a system is the chosen method of compliance,
can lead to significant repercussions. These may include substantial financial penalties imposed by
port state control authorities, potential operational restrictions, and even the possibility of vessel
detention 2. Furthermore, in an era of increasing environmental awareness and scrutiny,
demonstrating a commitment to environmental protection through the use of certified
technologies is crucial for maintaining a positive operational reputation. It is important to
distinguish between IMO type approval and other certifications, such as those issued under the
European Union's Marine Equipment Directive (MED) 7. While MED certificates may indicate
compliance with IMO regulations, they do not replace the need for IMO certification, which holds
worldwide validity and is the definitive confirmation of adherence to IMO performance standards
for sewage treatment plants 7. Therefore, for a vessel engaged in international voyages and aiming
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for comprehensive MARPOL compliance, obtaining an IMO type-approved sewage treatment
system is not merely advisable but often a mandatory requirement.

2.3. Benefits of Upgrading to a Modern Dissolved Air Flotation (DAF) System

Dissolved Air Flotation (DAF) has emerged as a highly effective and increasingly popular technology
for the treatment of marine sewage °. The DAF process fundamentally relies on the principle of
introducing microscopic air bubbles into the wastewater stream °. These microbubbles then attach
themselves to suspended solids, fats, oils, and grease present in the sewage, effectively reducing
their density and causing them to float to the surface of a flotation tank °. The accumulated layer
of floated material, known as sludge or float, is then mechanically removed, leaving behind
clarified effluent that can be safely discharged overboard, provided it meets the required
regulatory standards °.

Compared to other marine sewage treatment technologies, such as traditional sedimentation or
biological treatment methods, DAF offers several notable advantages 5. These include a
significantly enhanced ability to remove a wide range of contaminants, particularly those that are
difficult to settle or have a density close to that of water 15. DAF systems often boast a more
compact design compared to some biological treatment plants, making them particularly suitable
for the space-constrained environments typical of ships 15. Furthermore, DAF technology exhibits
versatility in its application, effectively treating both black water (sewage from toilets) and grey
water (wastewater from showers, sinks, and galleys), either separately or as a combined stream 3.
Notably, HAMANN AG, a manufacturer recognized for its long-standing relationship with the Royal
Australian Navy, utilizes DAF technology as a core component in their HL-CONT Compact and Plus
series of IMO type-approved sewage treatment plants °. This underscores the suitability and
effectiveness of DAF for meeting the stringent requirements of marine sewage treatment,
especially when considering the emphasis on quality and the need for a manufacturer with specific
naval references.

3. Business Options

3.1. Option 1: Procurement and Installation of an IMO Type Approved DAF Sewage Treatment
Plant from a Manufacturer with Royal Australian Navy References (Preferred Option)

This option entails the procurement and installation of a state-of-the-art IMO type-approved
sewage treatment plant that utilizes Dissolved Air Flotation (DAF) technology. The system must be
certified to meet the latest performance standards, specifically IMO Resolution MEPC.227(64),
ensuring compliance with the most stringent effluent quality requirements 6. A critical aspect of
this option is the selection of a manufacturer with a demonstrable history of supplying sewage
treatment systems to naval organizations, with particular emphasis on references from the Royal
Australian Navy (RAN). Based on initial research, HAMANN AG, through their Australian
representative Marine Plant Systems, emerges as a strong candidate, having supplied shock-proof,
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anti-magnetic sewage treatment solutions to the RAN since the early 1990s 21.

This preferred option prioritizes the acquisition of equipment built to the highest standards of
quality and safety, ensuring robust performance and longevity in the demanding marine
environment 11, It also mandates the inclusion of comprehensive after-sales support services
within Australia, provided either directly by the manufacturer or through their authorized local
representatives like Marine Plant Systems, who have technicians based in Western Australia and
Queensland offering 24/7 support 4. Furthermore, this option requires the manufacturer or their
Australian representatives to provide thorough crew training on the correct operation and
maintenance procedures for the DAF sewage treatment plant 2. This training is essential for
ensuring optimal system performance, preventing operational errors, and maintaining compliance
with regulations. Finally, this option specifies the necessity of annual equipment inspections
conducted by qualified technicians from the OEM or their Australian representatives 14. These
regular inspections are crucial for proactive maintenance, identifying potential issues early, and
ensuring the long-term reliability and continued compliance of the sewage treatment system.

3.2. Option 2: Consideration of Alternative Sewage Treatment Technologies

While the user query specifically requests a Dissolved Air Flotation (DAF) system, it is prudent
within the Prince2 framework to briefly consider alternative marine sewage treatment
technologies. Common alternatives include biological treatment systems, chemical treatment
systems, and membrane bioreactors (MBR) 8. Biological treatment systems typically utilize
microorganisms to break down organic matter in the sewage 8. These systems can be effective but
may require larger footprints compared to DAF systems and can be sensitive to fluctuations in
hydraulic or organic loading 15. Chemical treatment systems often involve the addition of chemicals
to disinfect and treat the sewage 6. While potentially effective, they may generate chemical sludge
that requires disposal and can raise concerns regarding the handling and storage of chemicals on
board. Membrane bioreactors (MBR) combine biological treatment with membrane filtration,
offering a high quality of effluent 30. However, MBR systems can have higher energy consumption

and may require more intensive maintenance related to membrane cleaning and potential fouling
15

Comparing these technologies to DAF, it is evident that DAF offers a robust and efficient solution
for removing suspended solids and other pollutants relevant to MARPOL requirements 5. DAF
systems generally have a smaller footprint than some biological systems 15 and may offer lower
energy costs and maintenance requirements compared to MBR systems 15. While other
technologies can also achieve IMO type approval and meet the necessary discharge standards, the
specific emphasis in the user query on equipment quality, the need for Royal Australian Navy
references, and the established use of DAF technology by manufacturers with such references (like
HAMANN AG) makes DAF the preferred technology for this particular application. The documented
success and reliability of DAF in various marine environments, coupled with the availability of
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manufacturers with proven naval experience in this technology, further strengthens the rationale
for prioritizing DAF.

3.3. Option 3: Maintaining the Existing Sewage Treatment System (If Applicable)

The option of maintaining the existing sewage treatment system, if one is currently installed, must
also be considered as a baseline. However, if the existing system does not meet the current IMO
MEPC.227(64) standards, is nearing the end of its operational lifespan, or lacks the required IMO
type approval, this option carries significant risks 33. Continuing to operate a non-compliant system
would directly contravene MARPOL Annex IV regulations, potentially leading to substantial fines,
operational delays due to port state control interventions, and reputational damage for the
organization 2.

Furthermore, older sewage treatment systems often suffer from reduced reliability, leading to
increased maintenance costs and potential system failures. These failures can disrupt vessel
operations and necessitate costly emergency repairs. Maintaining an outdated system may also
not align with the organization's broader environmental sustainability objectives and commitments
to minimizing its environmental footprint. In contrast, investing in a modern, IMO type-approved
DAF system from a reputable manufacturer ensures compliance with current regulations, offers
improved operational efficiency and reliability, and contributes to a more sustainable and
environmentally responsible operation. Therefore, unless the existing system already meets all the
specified requirements, including IMO MEPC.227(64) approval and the availability of
comprehensive after-sales support and training, maintaining it is likely to be a less viable and more
risky option in the long term.

4. Expected Benefits
4.1. Enhanced Environmental Compliance and Reduced Pollution Risk

The procurement and installation of a new IMO type-approved DAF sewage treatment system will
significantly enhance the vessel's environmental compliance and substantially reduce the risk of
marine pollution 2. By adhering to the stringent effluent standards set forth in IMO Resolution
MEPC.227(64), the DAF system will effectively remove a wide spectrum of pollutants from the
sewage generated on board 5. This includes suspended solids, fats, oils, grease, and organic
matter, ensuring that the treated effluent discharged overboard meets or exceeds the regulatory
requirements for parameters such as Total Suspended Solids (TSS), Biochemical Oxygen Demand
(BODS5), and fecal coliform counts &.

The advanced separation capabilities of DAF technology, utilizing microbubbles to float
contaminants for removal, contribute to a higher quality of treated effluent compared to less
sophisticated methods 15. This minimizes the potential for harmful substances to enter the marine
environment, thereby safeguarding marine ecosystems and contributing to the overall health of
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the oceans. Investing in such a system demonstrates a proactive commitment to environmental
stewardship and aligns with the growing global emphasis on sustainable maritime operations. By
mitigating the risk of non-compliant discharges, the organization can also avoid potential fines,
legal repercussions, and reputational damage associated with environmental pollution incidents.

4.2. Improved Operational Efficiency and Reliability

A modern Dissolved Air Flotation (DAF) sewage treatment system offers the potential for
significant improvements in operational efficiency and reliability compared to older or less
advanced sewage management systems 6. Many contemporary DAF systems are designed with
automated operation features, which can reduce the need for constant manual intervention and
monitoring by the crew 6. Some systems may also incorporate remote monitoring capabilities,
allowing for early detection of potential issues and proactive maintenance scheduling.

Furthermore, manufacturers like HAMANN AG emphasize the robust design and high-quality
components used in their DAF sewage treatment plants, which contribute to enhanced reliability
and potentially lower the frequency of unscheduled maintenance °. The elimination of filters and
membranes in some DAF designs, as highlighted by HAMANN, can further reduce the maintenance
burden and the risk of clogging °. Improved reliability translates directly to reduced downtime for
the vessel, minimizing disruptions to its operational schedule and potentially leading to cost
savings associated with fewer repairs and operational delays.

4.3. Enhanced Crew Health and Safety

The installation of a well-functioning and modern DAF sewage treatment system can significantly
contribute to enhanced crew health and safety on board the vessel 2. An efficient sewage
management system ensures better overall hygiene and sanitation standards, thereby reducing the
potential for the spread of illness among the crew 2. Modern DAF systems, such as the HAMANN
HL-CONT series, are often designed for quiet and odor-free operation, creating a more pleasant
and healthier working environment for the crew 6. Additionally, some DAF systems, like certain
HAMANN models, utilize chemical-free disinfection methods, eliminating the risks associated with
the handling and storage of hazardous chemicals like chlorine 21,

Crucially, comprehensive crew training on the safe and correct operation of the new DAF system is
paramount 21, Proper training ensures that the crew is equipped with the knowledge and skills
necessary to operate the system effectively, perform routine maintenance safely, and troubleshoot
basic issues, further contributing to a safer working environment on board.

4.4. Potential for Long-Term Cost Savings

While the initial capital investment for a new IMO type-approved DAF sewage treatment plant is
significant, this investment has the potential to generate substantial long-term cost savings 15.
Firstly, by ensuring full compliance with MARPOL Annex IV regulations, the new system mitigates
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the risk of incurring potentially substantial fines and penalties associated with non-compliant
sewage discharges 2. Secondly, the improved operational efficiency and reliability of a modern DAF
system can lead to lower operational costs, such as reduced energy consumption and the need for
fewer repairs and less frequent maintenance compared to older or less efficient systems 6. The use
of consumables, such as flocculant in some DAF systems (e.g., HAMANN's BlueFloc), will need to
be factored into operational costs, but the overall efficiency gains can still result in net savings 35.

Furthermore, the installation of a modern, compliant, and high-quality sewage treatment system
from a reputable manufacturer can potentially increase the overall value of the vessel. This is
particularly relevant if the vessel is considered for sale or charter in the future, as prospective
buyers or charterers increasingly prioritize vessels equipped with up-to-date and environmentally
sound technologies.

5. Expected Dis-benefits
5.1. Initial Capital Expenditure

The most significant dis-benefit associated with this project is the substantial initial capital
expenditure required for the procurement and installation of a new IMO type-approved DAF
sewage treatment system. This will encompass the cost of the treatment plant itself, including all
necessary components and accessories, as well as the expenses related to shipping,
transportation, and the physical installation on board the vessel. A detailed breakdown of these
anticipated costs will be provided in the Financial Appraisal section of this business case.

5.2. Potential Downtime During Installation

The installation process of a new sewage treatment plant will likely necessitate a period of
downtime for the vessel. This is unavoidable as the existing system (if any) needs to be
decommissioned and the new equipment needs to be physically installed and integrated with the
vessel's existing systems. The duration of this downtime will depend on the complexity of the
installation and any necessary modifications to the vessel's infrastructure. This period of inactivity
could potentially impact the vessel's operational schedule and result in lost revenue or other
associated costs. However, meticulous planning and close coordination with experienced
installation teams can help to minimize the duration of this disruption.

5.3. Resource Requirements for Training and Ongoing Maintenance

The successful implementation of the new DAF sewage treatment system will necessitate an
investment in crew training. Time will need to be allocated for crew members to undergo
comprehensive training on the operation, maintenance, and basic troubleshooting of the new
equipment. This will require dedicating crew time away from their regular duties. Additionally, the
new system will require ongoing maintenance to ensure its optimal performance and longevity.
While modern DAF systems are often designed for low maintenance, routine tasks and annual
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inspections will still require dedicated resources and crew time. These resource requirements will
be carefully considered and factored into the overall operational planning and cost analysis for the
project.

6. Financial Appraisal

A comprehensive financial appraisal is essential to determine the economic viability of procuring
and installing the IMO type-approved DAF sewage treatment plant. This appraisal will encompass a
detailed breakdown of all anticipated costs and an assessment of potential returns on investment.

6.1. Detailed Breakdown of Procurement Costs

The primary procurement cost will be the acquisition of the DAF sewage treatment plant itself.
Based on preliminary market research for IMO MEPC.227(64) compliant DAF systems from
manufacturers with naval references, the estimated cost for a unit suitable for the vessel's size and
crew capacity ranges from. This figure includes the main treatment unit, pumps, control systems,
and standard accessories. Additional procurement costs will include shipping and transportation of
the equipment to the vessel's location, estimated at. Finally, installation costs, which may involve
shipyard fees for docking, labor charges for skilled technicians, and any necessary modifications to
the vessel's piping, electrical systems, and structural elements, are estimated to be in the range of.

6.2. Operational Costs

The ongoing operational costs of the DAF sewage treatment plant will primarily involve electricity
consumption and the cost of any necessary consumables. Based on the specifications of
comparable DAF systems, the estimated annual electricity consumption is [Insert Estimated Annual
Consumption] kWh, resulting in an estimated annual electricity cost of [Insert Estimated Annual
Cost] (assuming an average electricity price). Some DAF systems, including HAMANN's HL-CONT
series, utilize a flocculant in the DAF process to enhance the separation of solids °. The annual cost
for HAMANN's proprietary BlueFloc or a similar approved flocculant is estimated to be [Insert
Estimated Annual Flocculant Cost].

6.3. Maintenance Costs

Routine maintenance tasks that can be performed by the vessel's crew are expected to incur
minimal direct costs, primarily involving labor. However, the cost of mandatory annual equipment
inspections by the OEM or their Australian representatives needs to be factored in. Based on
information from service providers like Marine Plant Systems, the estimated cost for an annual
inspection is [Insert Estimated Annual Inspection Cost]. Additionally, an allowance of should be
made for potential costs associated with spare parts and unscheduled repairs that may arise over
the system's operational life.

Page 8 of 19



Sewage Treatment Plant Business Case Marine Plant Systems Pty Ltd

6.4. Training Costs

The initial cost of comprehensive crew training provided by the manufacturer or their Australian
representatives is estimated to be. This cost covers the provision of training materials, the time of
the trainers, and any travel or accommodation expenses if the training is conducted on-site. While
ongoing or refresher training may be beneficial, the initial training cost is the most significant
training-related expense.

6.5. Potential Return on Investment (ROI) and Net Present Value (NPV) Analysis

Quantifying the return on investment for this project involves assessing the potential cost savings
and benefits accrued over the expected lifespan of the sewage treatment plant, which is typically
15-20 years. A significant potential saving comes from avoiding fines for non-compliance with
MARPOL Annex IV regulations. The exact amount of potential fines is difficult to predict but can be
substantial, potentially reaching tens or even hundreds of thousands of dollars depending on the
severity and frequency of violations 2. While difficult to assign a precise monetary value, the risk
mitigation associated with ensuring compliance is a significant benefit.

Potential savings from improved operational efficiency, such as reduced energy consumption or
lower maintenance needs compared to an older system, have already been factored into the
operational and maintenance cost estimates. The potential increase in vessel value due to the
installation of a modern, compliant sewage treatment system is also a factor to consider, although
it is challenging to quantify precisely.

To provide a more concrete financial assessment, a Net Present Value (NPV) analysis should be
conducted. This analysis will take into account the initial capital investment, the estimated annual
operational and maintenance costs, and the potential future benefits (primarily risk mitigation and
potential vessel value increase), discounted at an appropriate rate over the expected lifespan of
the equipment. Due to the difficulty in precisely quantifying the benefits of avoided fines and
increased vessel value, a conservative approach would be to focus on the cost savings from
operational efficiencies and the avoidance of potential fines as key drivers of the ROI. A detailed
NPV calculation requires specific financial assumptions and discount rates that are beyond the
scope of this initial business case but should be performed as part of the detailed project planning
phase. However, the qualitative assessment suggests that the long-term benefits of compliance,
operational efficiency, and reduced risk of penalties strongly support the financial viability of this
investment.
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Table 1: Comparison of Sewage Discharge Regulations under MARPOL Annex IV

Discharge Type Distance from Nearest Ship Speed Treatment Requirements
Land
Treated Sewage Not Specified Not Specified Approved sewage

treatment plant in
operation, certified to
meet operational
requirements (typically
IMO type approved).
Effluent should not
produce visible floating
solids nor cause
discoloration.

Comminuted & > 3 nautical miles Not less than 4 knots Approved system used.
Disinfected Sewage

Untreated Sewage > 12 nautical miles Not less than 4 knots Discharge at a moderate
rate, approved by the
Administration (see IMO
resolution MEPC.157(55)).

Sewage from Holding Not Specified Not less than 4 knots Discharge at a moderate
Tanks rate when the ship is en
route. Rate approved by
the Administration (see
IMO resolution
MEPC.157(55)).

7. Risks
7.1. Procurement Risks

Several risks are associated with the procurement phase of this project. Delays in the delivery of
the selected sewage treatment plant or its components could impact the installation schedule and
potentially lead to operational disruptions. There is also a risk of selecting a supplier that does not
fully meet the specified requirements, particularly regarding Royal Australian Navy references or
the quality and safety standards of their equipment. Furthermore, unforeseen cost overruns
during the procurement process, such as increases in material costs or shipping fees, could impact
the project budget. To mitigate these risks, a thorough evaluation of potential suppliers, including
verification of their naval references and adherence to quality standards, is crucial. Clear and
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comprehensive contract terms should be established with the selected vendor, including agreed-
upon delivery timelines and penalty clauses for delays. Contingency planning should also include
provisions for potential cost increases.

7.2. Installation Risks

The installation of the new DAF sewage treatment plant on board the vessel carries its own set of
risks. Technical challenges may arise during the integration of the new system with the vessel's
existing infrastructure, such as compatibility issues with piping or electrical systems. Unforeseen
issues discovered during installation, such as structural limitations or the need for additional
modifications, could lead to delays and increased costs. To mitigate these risks, engaging
experienced marine engineering professionals with a proven track record in similar installations is
essential. Detailed pre-installation surveys and planning, including thorough assessments of the
vessel's existing systems and potential integration challenges, should be conducted. Contingency
measures, such as having access to additional technical expertise and resources, should be in place
to address any unexpected complications.

7.3. Operational Risks

Once the new sewage treatment plant is installed and operational, there are potential risks
associated with its ongoing performance. System failures or malfunctions could occur, leading to
non-compliant discharges and potential regulatory issues. The availability and cost of spare parts
for the specific system chosen are also important considerations. Delays in obtaining necessary
spare parts could lead to prolonged system downtime. Inadequate crew training on the operation
and maintenance of the new system could result in operational errors, inefficient performance, or
even damage to the equipment. To mitigate these operational risks, selecting a reliable and well-
established manufacturer with a good track record and readily available after-sales support and
spare parts is crucial. Implementing a comprehensive crew training program, as emphasized in the
user query, is also essential. Establishing a regular maintenance schedule, based on the
manufacturer's recommendations, will help to prevent system failures and ensure optimal
performance.

7.4. Regulatory Risks

The maritime regulatory landscape is subject to change, and there is a potential risk that future
amendments to MARPOL or IMO regulations could necessitate further modifications or upgrades
to the newly installed sewage treatment system. While the currently preferred option focuses on
compliance with the latest IMO MEPC.227(64) standards, staying informed about upcoming
regulatory changes and selecting a system with the potential for future upgrades or modifications
can help to mitigate this risk. Maintaining a close relationship with the manufacturer and their
representatives can also provide valuable insights into potential future regulatory requirements
and available upgrade paths.
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Table 4: Risk Assessment and Mitigation Strategies

Risk Likelihood Impact Mitigation Strategy
Delays in equipment Medium High Thorough supplier
delivery/installation evaluation, clear contract

terms with delivery
timelines and penalties,
proactive communication
with supplier, contingency
planning for alternative
sourcing if necessary.

Unsuitable supplier Low High Rigorous supplier
selection evaluation process,
including verification of
naval references and
quality certifications,
detailed technical
specification review, and
potentially site visits or
reference checks.

Cost overruns during Medium Medium Obtain multiple quotes
procurement from reputable suppliers,
establish a detailed
budget with contingency
funds, negotiate favorable
contract terms, and
closely monitor
procurement expenses.

Technical issues during Medium High Engage experienced
installation marine engineering
professionals, conduct
thorough pre-installation
surveys, develop detailed
installation plans, and
maintain readily available
technical support and

resources.
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System failures/
malfunctions post-install

Low

High

Select a reliable
manufacturer with a
proven track record,
ensure comprehensive
crew training, establish a
regular maintenance
schedule based on OEM
recommendations, and
maintain access to after-
sales support and spare
parts.

Spare parts unavailability/
high cost

Low

Medium

Choose a manufacturer
with a well-established
supply chain and readily
available spare parts,
consider maintaining a
small stock of critical
spare parts on board, and
establish clear
communication channels
with the supplier for spare
parts procurement.

Inadequate crew training

Medium

Medium

Implement a
comprehensive training
program provided by the
manufacturer or their
representatives, utilize
hands-on training
methods, provide clear
and accessible operating
manuals, and consider
refresher training at
regular intervals.

Page 13 of 19




Sewage Treatment Plant Business Case Marine Plant Systems Pty Ltd

Future regulatory changes | Low Medium Stay informed about
upcoming IMO and
MARPOL regulations
through industry
publications and
regulatory updates, select
a system with potential for
future upgrades, and
maintain communication
with the manufacturer
regarding potential
regulatory impacts and
solutions.

8. Investment Appraisal

The overall findings of this business case strongly support the investment in a new IMO type-
approved DAF sewage treatment plant from a manufacturer with Royal Australian Navy references.
While the initial capital expenditure is substantial, the expected benefits significantly outweigh the
identified dis-benefits and risks. The financial appraisal, although requiring further detailed
analysis, indicates the potential for long-term cost savings through avoided fines, improved
operational efficiency, and potentially increased vessel value. The NPV analysis, to be conducted in
detail during project planning, will provide a more precise financial justification. Strategically, this
project aligns perfectly with the organization's goals for ensuring full environmental compliance,
enhancing operational efficiency, and prioritizing the health and safety of the crew. The selection
of a DAF system from a reputable manufacturer with specific naval experience, like HAMANN AG
through Marine Plant Systems, addresses all the critical requirements outlined in the user query,
including equipment quality and safety, after-sales support in Australia, crew training, and annual
inspections. Therefore, based on the comprehensive assessment presented in this business case, it
is recommended to proceed with Option 1.

9. Project Approach

The project for the procurement and installation of the IMO type-approved DAF sewage treatment
plant will be executed in a phased approach, encompassing the following key stages:

e Detailed Requirements Gathering and Finalization: This initial phase will involve a thorough
review of the vessel's specific requirements, including crew capacity, operational profile, and
any specific installation constraints. Detailed technical specifications for the sewage treatment
plant will be finalized based on these requirements and in consultation with potential
manufacturers.

e Vendor Selection and Contract Negotiation: A rigorous vendor selection process will be
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undertaken to identify manufacturers that meet all the specified criteria, with a strong
emphasis on those with Royal Australian Navy references, such as HAMANN AG. Detailed
technical and commercial proposals will be requested and evaluated. Contract negotiations
will focus on ensuring comprehensive coverage of all aspects, including equipment
specifications, delivery timelines, installation support, training, after-sales service, warranty
terms, and pricing.

e Detailed System Design and Engineering: Once a vendor is selected, a detailed system design
phase will commence. This will involve close collaboration with the manufacturer's
engineering team to ensure seamless integration of the new sewage treatment plant with the
vessel's existing systems. Detailed engineering drawings and specifications will be reviewed
and approved.

e Equipment Procurement and Delivery: Following the finalization of the system design, the
procurement of the sewage treatment plant and all associated components will be initiated.
This phase will involve close monitoring of the manufacturing process and coordination of
logistics to ensure timely delivery of the equipment to the designated location for installation.

e Installation and Commissioning: The installation of the new sewage treatment plant on board
the vessel will be carried out by experienced marine engineering professionals, potentially in
collaboration with the manufacturer's technicians. This phase will involve the physical
installation of the equipment, connection to the vessel's piping and electrical systems, and
thorough testing and commissioning of the complete system to ensure it meets all
performance specifications.

e Crew Training: A comprehensive crew training program will be conducted by qualified trainers
from the manufacturer or their Australian representatives (e.g., Marine Plant Systems). This
training will cover all aspects of the system's operation, routine maintenance procedures,
basic troubleshooting, and safety protocols.

e Ongoing Monitoring and Maintenance: After the system is commissioned and the crew is
trained, a schedule for ongoing monitoring and maintenance will be established based on the
manufacturer's recommendations. This will include regular checks by the crew and mandatory
annual inspections by OEM-certified technicians to ensure the continued reliable and
compliant operation of the sewage treatment plant.

10. Emphasis on Critical Aspects
10.1. Equipment Quality and Safety

The selection of a marine sewage treatment plant demands a paramount focus on equipment
guality and safety, extending beyond the fundamental requirement of IMO type approval 1. The
system should be constructed using robust, high-quality materials, such as marine-grade stainless
steel, to withstand the corrosive marine environment and ensure long-term durability °. In addition
to IMO MEPC.227(64) certification, any other relevant certifications, such as US Coast Guard
(USCG) approval (particularly if the vessel operates in US waters), should be considered as
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indicators of stringent quality and safety standards €. It is essential to verify the manufacturer's
quality control processes and their track record in producing reliable and safe marine equipment.
For instance, HAMANN AG's commitment to German manufacturing standards and their ISO 9001
quality management system provide assurance of high-quality products °. The chosen system
should also incorporate appropriate safety features to protect the crew during operation and
maintenance.

10.2. After-Sales Support

Given the vessel's likely operational location within or accessing Australian waters, the availability
of readily accessible and responsive after-sales support within Australia is of critical importance 4.
The preferred manufacturer should have a strong local support network, either directly or through
authorized representatives like Marine Plant Systems, who have established service infrastructure
and qualified technicians based in Australia (e.g., in Western Australia and Queensland) 21. The
after-sales support should encompass the availability of local service technicians for on-site
assistance, a reliable supply chain for spare parts to minimize downtime in case of system failures,
and readily available technical assistance via phone, email, or other communication channels 4.
Establishing a strong working relationship with the manufacturer's Australian representatives is
crucial for ensuring timely and effective support for any operational or maintenance issues that
may arise.

10.3. Crew Training

A comprehensive crew training program is indispensable for the successful and safe operation of
the new DAF sewage treatment system 21. The responsibility for providing this training should
ideally lie with the equipment manufacturer or their authorized Australian representatives 21). The
training program should cover all aspects of the system, including routine startup and shutdown
procedures, operational parameters and adjustments, basic maintenance tasks that can be
performed by the crew, troubleshooting common issues, and essential safety protocols. Well-
trained crew members are more likely to operate the system efficiently, prevent operational errors
that could lead to system damage or non-compliance, and ensure the long-term reliability of the
equipment.
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10.4. Annual Equipment Inspections

The implementation of annual equipment inspections conducted by the original equipment
manufacturer (OEM) or their authorized Australian representatives is a crucial element for
ensuring the long-term reliability, continued regulatory compliance, and optimal performance of
the DAF sewage treatment plant 14. These regular inspections, typically performed by OEM-trained
technicians with in-depth knowledge of the specific system, can identify potential issues, wear and
tear, or performance degradation before they lead to significant system failures or non-compliant
discharges 27. The scope of these inspections should include a thorough check of all critical
components, verification of system settings and software, and performance testing to ensure the
system continues to meet IMO MEPC.227(64) effluent standards. Engaging the OEM or their
authorized representatives for these annual inspections ensures that the work is performed by
qualified personnel using genuine parts and adhering to the manufacturer's recommended
procedures, thereby safeguarding the investment and maximizing the lifespan and effectiveness of
the sewage treatment plant.

11. Conclusion

The analysis presented in this business case provides a compelling justification for the
procurement and installation of an IMO type-approved Dissolved Air Flotation (DAF) sewage
treatment plant on a MARPOL-compliant ship. The primary driver is the imperative to ensure full
compliance with MARPOL Annex IV regulations, which necessitates the use of an approved sewage
treatment system for vessels engaged in international voyages. The preferred option, focusing on a
DAF system from a manufacturer with a proven track record and specific references from the Royal
Australian Navy (implicitly suggesting HAMANN AG through their Australian representative Marine
Plant Systems), offers significant anticipated benefits. These include enhanced environmental
compliance and a substantial reduction in the risk of marine pollution, improved operational
efficiency and reliability of the vessel's sewage management system, a safer and healthier
environment for the crew, and the potential for long-term cost savings. While the initial capital
investment is considerable, the long-term advantages of compliance, operational efficiency, and
risk mitigation strongly support the financial viability of this project. By prioritizing equipment
quality and safety, ensuring readily available after-sales support within Australia, implementing
thorough crew training, and mandating annual equipment inspections by the OEM or their
Australian representatives, this project will not only meet regulatory requirements but also
contribute to the long-term operational integrity and environmental responsibility of the vessel.
Therefore, it is recommended to proceed with the procurement and installation of the specified
IMO type-approved DAF sewage treatment plant as the most effective and sustainable solution.
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