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BWTS what?!

Ballast water has been used in shipping for decades. It has proven to be an effective way to provide more stability,
reduce stress on the hull and ensure better maneuverability.

Besides the benefits however, the use of ballast water also poses some risks. As ships move across the globe, the
inevitable transportation of marine organisms living in ballast water could potentially disrupt or destabilize
ecosystems in other parts of the world.

Ballast Water Treatment Systems (in short BWTS) play an important role in managing ballast water and reducing
ecological and health risks. As per the BWM Convention of 2014 vessels are required to comply with certain
guidelines and standards. In this whitepaper you will find everything you need to know on BWTS and the
requirements for vessels.

80% of world trade
is carried by ships

Up to 5 billion tonnes of
ballast water is transferred
throughout the world annually

Transfer of 10.000
unwanted species daily
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BWM Guidelines

To address the situation, IMO and the Marine Environment Protection Committee (MEPC) adopted guidelines in 1991;
International Guidelines for preventing the introduction of unwanted aquatic organisms and pathogens from ships’
ballast water and sediment discharges.

Intense negotiations between members of the IMO resulted in the acceptance of a new resolution in 2014 called ‘The
International Convention for the Control and Management of Ship’s Ballast Water and Sediments’ (BWM Convention).
To comply with the convention, regulations of the technical resolutions described below must be met. International
Convention for the Control and Management of Ships’ Ballast Water and Sediments (BWM) 2004 and its guidelines:

* MEPC.300(72)
* MEPC.152(55)
* MEPC.173(58)
« MEPC.123(53)
« MEPC.127(53)
* MEPC.153(55)
* MEPC.288(71)
« MEPC.289(71)
« MEPC.279(70)
* MEPC.169(57)
* MEPC.140(54)
« MEPC.149(55)
* MEPC.209(63)
* MEPC.161(56)
* MEPC.151(55)
* MEPC.387(81)
* MEPC.372(80)
« MEPC.298(72)
« MEPC.290(71)
* MEPC.252(67)
* MEPC.228(65)
* MEPC.206(62)

Code for approval of Ballast Water Management Systems (BMWS Code)

Guidelines for sediment reception facilities (G1)

Guidelines for ballast water sampling (G2)

Guidelines for ballast water management equivalent compliance (G3)

Guidelines for ballast water management and development of ballast water management plans (G4)
Guidelines for ballast water reception facilities (G5)

2017 Guidelines for ballast water exchange (G6)

2017 Guidelines for risk assessment under regulation of the BWM convention (G7)

2016 Guidelines for approval of ballast water management systems (G8)

Procedure for approval of ballast water management systems that make use of active substances (G9)
Guidelines for approval and oversight of prototype ballast water treatment technology programs (G10)
Guidelines for ballast water exchange design and construction standards (G11)

2012 Guidelines on design and construction to facilitate sediment control on ships (G12)

Guidelines for additional measures regarding ballast water management incl. emergency situations (G13)
Guidelines on designation of areas for ballast water exchange (G14)

Interim guidance on the application of the BWM Convention to ships operating in challenging water quality conditions
Guidelines for the use of electronic record books under the BWM Convention

Determination of the survey referred to in regulation B-3, as amended, of the BWM Convention

The experience-building phase associated with the BWM Convention

Guidelines for port State control under the BWM Convention

Information reporting on type approved ballast water management systems

Procedure for approving other methods of BWM in accordance with regulation B-3.7 of the BWM Convention

These regulations, amongst others, specify testing and verification protocols to determine if the ballast water
has been sufficiently treated. In 2005, and updated in 2008, the IMO released Guidelines for the type approval
of BWMS by flag administrations. The guidelines are applied differently by flag administrations, and they do not

require type approval testing to be conducted by an organization independent of the manufacturer. It is important
to note that the ballast water discharge standards in the flag administrations and the IMO BWM Convention are
similar, but not the same.

Please note that U.S. type approval testing procedures are mandatory, detailed, and specify testing that is indepen-
dent from manufacturers. The discharge standard in regulation D-2 of the BWM Convention is written in terms of
“viable” (meaning able to reproduce) organisms, while the Coast Guard's discharge standard is written in terms

of “living” organisms. Also, as noted here, the testing requirements to prove that a BWMS meets the discharge
standards, are different.
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Deadlines

IMO & USCG

The convention was brought to life to prevent the
spread of harmful organisms living in the sea, which
are transported from one region to another using
Ballast Water. This treaty requires all international
seagoing ships under the convention to implement a
Ballast water management plan. This plan will enable
the ship to manage the sediment and the ballast
water discharge. Besides the above IMO has also
adopted several guidelines in the treaty.

These guidelines contain several procedures, norms
and guidelines to which all vessels need to comply in
the (near) future.

The US Coast Guard handles somewhat different
dates as deadlines to meet the regulations.

D1 & D2 standards
* All new ships must comply to the D2 standard.

* Until the date when they have to meet the
D2 standard, existing ships should exchange
ballast water mid-ocean, to meet the D1 standard.

* Over time, all ships will have to meet the D2 standard.

* ‘Renewal survey' refers to the OPPC renewal survey
under MARPOL Annex I.

Over

70.000

vessels are
impacted by the
BWM convention

D1

standard requiring ships to exchange ballast
water in open seas, away from coastal areas.
Few organisms survive.

International Maritime Organization

Existing ships built prior to 8 September 2017
must meet the D1 standard until their D2
compliance date.

All ships must have:

* ballast water management plan

* ballast water record book

* International Ballast Water Management
certificate

D2

standard specifying the maximum amount of
viable organisms allowed to be discharged,
including specified indicator microbes harmful
to human health. Usually involves installing
ballast water management system.

International Maritime Organization

New ships built on or after 8 September 2017
must meet D2 standard.

Existing ships with renewal survey after
8 September 2019 must meet D2 standard
by this renewal survey.

All ships must meet D2 standard
by 8 September 2024.

United States Coast Guard

2013 New ships constructed on or after 1 December

2013 must meet D2 standard on delivery.

2014 v Existing ships with a ballast capacity between
1.500-5.000 m3 must meet D2 standard
by first drydocking after 1 January 2014.

2016 v Existing ships with a ballast capacity less

than 1.500 m3 must meet D2 standard
by first drydocking after 1 January 2016.

2016 v Existing ships with a ballast capacity greater

than 5.000 m3 must meet D2 standard
by first drydocking after 1 January 2016.
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BWTS different systems

A variety of factors such as type of vessel, available space and cost limitations can have an impact on the choice
of treatment system. There are approximately 60 approved systems on the market, which also does not help in
making the right choice. We will explain four different treatment methods in depth in the next chapter ‘BWTS
methods explained'.

Most ballast water treatment systems combine multiple treatment methods which are divided into several stages.
In most systems the treatment process typically comprises two stages: physical separation / filtration and
chemical disinfection.

Stage 1
Physical Separation/ Filtration

The first stage uses physical separation or filtrations systems to separate
marine organisms and suspended solid materials from the ballast water
using sedimentation or surface filtration systems.

The suspended/filtered solids and waste (backwashing) from the filtration
process is either discharged in the area from where the ballast is taken or
further treated on board ships before discharging.

Stage 2
Chemical disinfection

The second stage employs some disinfectant technology. Biocides (Oxidizing
and non-oxidizing) are disinfectants which have been tested to potentially
remove invasive organisms from ballast water.

Biocides removes or inactivates marine organisms in the ballast water.
However, it is to note that the biocides used for ballast water disinfectant
purpose must be effective on marine organisms and be readily degradable
or removable to prevent discharge water from becoming toxic in nature.
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BWTS methods explained

UV Treatment method

The Figure below shows an overview of the UV treatment method. Large aquatic organisms are removed
together with dirt in the first stage filter. Ultraviolet ballast water treatment method consists of UV lamps
which surround a chamber through which the ballast water can pass.

The UV lamps (Amalgam lamps) produce ultraviolet rays which acts on the DNA of the organisms and make
them harmless and prevent their reproduction. This method has been successfully used globally for water
filtration purpose and is effective against a broad range of organisms. However, micro-organisms, fungi,
etc. may regenerate in the tanks since this treatment system does not use chemicals.

Therefore, ballast water needs to be treated by the BWT system again before it is discharged.

UV treatment system

Gas Treatment method

Another system is the gas treatment method. When filling ballast water, Inert gas is blown into the ballast
water using a Venturi tube, the oxygen concentration of water is reduced, and ballast water is sterilized.
The oxygen concentration of inert gas is lower than 0.1%. In addition, some systems also use ozone which
has strong disinfection. These treatment methods require a neutralization process to extract the harmful
substances (such as ozone) from the treated ballast water prior to discharging.

: ballast water treatment system

ballast

blow inert gas etc. E manifold

overboard
discharge

adjust water
quality

Gas treatment system
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BWTS methods explained

Electrolysis method

This treatment method uses filtration & cavitation. The uptake ballast water is passed through filters

and large aquatic organisms and dirt more than 50 microns are removed. Screens (fixed or movable)

or discs are used to effectively remove suspended solid particles from the ballast water. Screen filtration

is effective for removing suspended solid particles of larger size but is not very handy in removing particles
and organisms of smaller sizes. Another method of removing solids is the application of a hydrocyclone.

A hydrocyclone does not have a moving part, it is easy to install, operate and maintain on board ships.

It uses high velocity centrifugal forces to rotate the water to separate the solids.

Cavitation damages the cell membranes of organisms and nitrogen gas purified onboard and hydroxyl
ions generated by electrolysis are added to sterilize and to kill aquatic organisms and fungi.

. ballast water treatment system

as,
ballast filter hydr§xyl ions manifold [
i overboard
discharge

cavitation [EEEEE—

Electrolysis method

Magnetic seperation method

This treatment system is designed against aquatic-, micro-organisms, and microbes in which magnetic
powder is fed to the ballast water during its filling, the water is agitated, and magnetic separation is
performed. No chemicals for sterilization are used. The aqueous ingredients in ballast water are also
unchanged, and re-treatment of discharged water, neutralization, etc., is not necessary.

magnetic filter manifold
seperation seperation

ballast

Magnetic seperation system
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Saltwater & BWTS

Although the push for guidelines on handling ballast water is broadly supported by the industry, many ship owners
and operators are struggling to meet the set requirements and deadlines. Over 70.000 vessels are impacted by the

guidelines set by the BWM Convention and by 2024 all ships will have to meet the D2 standard (which in most cases
require the installation of a ballast water treatment system).

Saltwater offers a turn-key solution for the placement of ballast water treatment systems on vessels. Our team
assists in the selection of BWTS but also offers a complete engineering package needed to install the system. Our
integrated, full-service solution ensures vessels are compliant while minimizing the hassle for owners and operators.

We support you in both the approval phase with the Class Societies as well as in the engineering and production
phase with a complete engineering package for the machinery foundations, pipe spools (isometrics) and all other
related items in the fabrication and installation.

Custom BWTS design for Stout Technisch Installatieburo B.V. BWTS system was installed on the ‘Palmgracht..

Standard workflow

Saltwater consistently aims to engage the end user in the system development process. This is based on the un-
derstanding that, without this involvement, feedback regarding preferred system configurations often arises later.
Adjusting at that stage can pose significant challenges.

The technical challenge lies in coordinating information among various suppliers. The primary hurdle involves ex-
tracting specific details to fully integrate the system. Emphasizing a customer-centered strategy in all undertakings,
Saltwater strives for exceptional quality in every facet of its services. With the belief that this holistic approach not
only meets but surpasses expectations.

TAEEE

Step 1 Step 2 Step 3 Step 4 Step 5

Utilize this data to
formulate an initial

If re-routing occurs
during the integra-

Convert the prelim-
inary design into a
3D model to facilitate

Subsequently, create
structural drawings

Initially, we collect
data regarding the

physical environment
where the system will
be deployed, gather-
ing details like dimen-
sions, capacity etc.

system design, taking
into account the spa-
tial constraints inher-
ent to the installation
environment.

the installation pro-
cess and resolve any
potential clashes.

for the system and
the skid on which it
will be installed.

tion of the system,
the drawings can be
updated to reflect the
as-built configuration.

AR SALTWATER Whitepaper #/ BWTS 9




Seamless integrations

Saltwater's primary focus in System integrations involves the design, assembly, and implementation of a system
or multiple systems within a vessel or unit. Saltwater's engagement with different systems highlights a broad spec-
trum of projects such as: Steering arrangements, propulsion arrangements, switchboards arrangements, HVAC
diagrams, cooling water arrangements, stabilizer arrangements and many more.

One system Saltwater frequently integrates is a ballast water treatment system. Various components are supplied
by different vendors. Saltwater is responsible for the design of the system and seamless integration into the vessel,
including the different interfaces from other disciplines. Saltwater provides space reservation for electrical compo-
nents, cable trays for the required wiring. When it comes to piping, Saltwater can deliver a comprehensive service,

typically utilizing a design strategy that transitions from larger to smaller pipe diameters in the configuration of the
system.

What sets us apart?

2 Strong partnerships ensuring seamless project execution

A& The design process is shaped through collaborative input from end-users
A&z Our standard design flow typically transitions from large to small diameters
& We work exclusively with industry-standard software

&2 Final deliverables conform industry standards

Are you facing a challenge?
Get in touch with one of our consultants
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About us

Saltwater provides customized engineering solutions for the naval and
offshore industry. Our key to success lies in putting your needs at center

stage. Understanding your challenges enables us to deliver practical,
quality products and clever solutions and making everything possible.

Mission

Our mission at Saltwater is to
engineer and develop mari-
time solutions that reduce the
environmental impact and sup-
port a low carbon footprint. We
are committed to provide inno-
vative and efficient engineering
services that meet the needs of
our clients while guaranteeing
safety and quality.

Vision

At Saltwater, our vision is to be
a leading force in the maritime

engineering industry, striving
for positive change through
socially responsible practices.
We envision a future where
our engineering solutions help
to create a healthier and more
sustainable world. We are com-
mitted to ship conversions and
new vessel designs, encoura-
ging a culture of young innova-
tors and collaborating with our
partners and clients to achieve
our shared goals.

Sander Broekmeulen - CEO
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Whilst every effort has been made to ensure that the information in this document is correct, Saltwater Engineering will not accept any resposibility for errors or for any consequences as a result.




