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The Course

Purpose of the Course

This is an introductory course for personnel having different skills, knowledge and experience
in legal aspects of ballast water management. This course will thus provide a common set of
knowledge and skills to all participants to enable them to take appropriate action in their
various capacities towards the implementation of the Ballast Water Management (BWM)
Convention into their national legislation. The participants will be able to learn from others,
review and discuss jointly issues of common interest as well as acquire new skills required to
encourage them to implement the BWM Convention into their national legislation.

Following the highly successful GloBallast training course Introduction to Ballast Water
Management, GloBallast Partnerships developed a number of specialized training courses.
The present course was re-written as part of the MEPSEAS Project (IMO-NORAD) to give a

refreshed view of the | nt er nat i onal Convention for t he

Ballast Water and Sediments, 2004 (BWM Convention) and its legal obligations.

This course has a global dimension, and it is not specific to any country in particular. It was
designed to be delivered in any country, adapted to local characteristics and according to
how advanced the country is on the issue. The course provides an excellent opportunity to
gather stakeholders together and to establish national and regional cooperative networks.

Objectives of the Course

Provide participants with skills and knowledge necessary to implement the BWM Convention
into their national legislation. This is to be achieved through developing and implementing the
provisions of the BWM Convention, taking into account other legal instruments, and drafting
procedures for a Ballast Water Management Act.

Training Methodology

The training course was designed and developed using partially the TRAIN-X methodology.
The course consists of five modules covering three major themes:

1 The BWM Convention and other relevant legal instruments
1 The key steps towards the legal implementation of the BWM Convention
1 Thedrafting procedures for a Ballast Water Management Act.

The introductory module provides the background for the subsequent modules which focus
on the provisions of the BWM Convention, associated guidelines and other international
conventions, and the practical procedures to implement the BWM Convention within the
national legislation.

The flowchart below presents the logical sequence of the modules.
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MEPSEAS Training Course on the Legal
Implementation of the Ballast Water Management
Convention

1. Introduction to Ballast Water Management

=

2. Ballast Water Management Convention and
Guidelines

-

3. Other International Conventions and Principles
relevant to Ballast Water Management

-

4. Implementing the Ballast Water Management
Convention

-

| 5. Guide to Drafting a Ballast Water Management Act |
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Training Techniques used in the Course

This Training Course is not an academic course. It is a hands-on course with exercises,
discussions of case studies and a number of practical activities. The instructors will present
the content of the modules and guide the discussions of the most relevant issues. It is
expected that the participants will contribute substantially, by sharing their knowledge and
experiences.

The Structure of Participants Manual

The Participants Manual of the MEPSEAS Training Course on the Legal Implementation of
the BWM Convention is composed of five modules and is the main source of reference for
the course.

Formats used in the Text
In the Participants Manual two formats are used to indicate points that are especially

important:

F  This symbol represents an important concept or
situation, requiring the trai

Boxes are used to highlight examples or case studies of the most significant
issues that are dealt with in each module

EXAMPLE
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MEPSEAS Training Course on the Legal
Implementation of the Ballast Water
Management Convention

1. Introduction to Ballast Water

Management

-
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Module Aims & Objectives of Module 1

This Module aims to provide an overview of ballast water as a vector for the introduction of
harmful aquatic organisms and pathogens, the options for ballast water management and
the international response to deal with the issue. At the end of this module participants will
be able to:

1 Describe the role that ballast water plays in the introduction of invasive species;

9 List the various initiatives established to deal with the problem; and

9 Distinguish the options to manage ballast water to minimize the risk of introduction
and considering the ship’s safety.

The Module is divided into five parts, namely:
The Issue;

The International Response;

1

2

3 Ballast Water Management Options;

4 Standards for Ballast Water Management; and
5

Compliance Monitoring and Enforcement.
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1. Thelssue

Shipping is essential to the global economy, providing the most cost-effective means of
transporting bulk goods over great distances. Over 90% of all global trade 1 including
everything from food and fuel to construction materials, chemicals and household items - is
carried by ships, with some 50,000 merchant ships sailing the world's oceans, with a
combined tonnage of around 600 million gross tons.

Ships are specifically designed and built to move safely through the water while carrying this
cargo. But, when the ship is travelling either without cargo, or only partially laden, it must
take additional weight on board to enable it to operate effectively and safely by, for example,
keeping the ship deep enough in the water to ensure efficient propeller and rudder
operation. This additional material is called ballast. When ships were first built years ago,
they carried solid ballast, in the form of rocks, sand or metal. However, since around 1880,
after the introduction of iron hulls, ships have used water as ballast principally because it is
more readily available, much easier to load on and off a ship, and is therefore more efficient
and economical than solid ballast. When a ship is empty of cargo, it fills with ballast water.
When it loads cargo, the ballast water is discharged (Figure 1).

' &

Qo > -

-

Discharging ballast water Ballast tanks empty

od s

&

Figure 1: Cross section of ships showing ballast tanks and ballast water cycle. (Source:
GloBallast Programme).

While ballast water is crucial to the safe operation of ships, studies have shown that when
ballast water is taken on board, the organisms living in that water are also drawn into the
ballast tanks. Depending on the duration of the voyage and other factors, many of these
organisms are then able to survive the journey and are subsequently released alive into the
waters of the destination port when the ballast water is discharged. Thus, ballast water
serves as a vector for the transfer of species from one part of the world to another. Where
this new area is outside of their natural geographic range, the species which have been
transferred is commonly known as alien species (alternative terms are non-native or non-
indigenous). If the environmental conditions in this new geographic area are suitable, the
alien species may then not only survive, but may establish and spread, in many cases
causing, or with the potential to cause, harm to the local environment, economy, or human
health (see following examples). Such species are generally called invasive alien species,
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but other terms used for marine invasive include Introduced Marine Pests (IMPs) (Australia
and New Zealand), Aquatic Nuisance Species (ANS) (United States), Harmful Aquatic
Organisms and Pathogens (HAOP) (IMO BWM Convention). The BWM Convention defines
the latter as follows:

fikbar mf ul Aquatic Organisms and Pathogensd means
if introduced into the sea including estuaries, or into freshwater courses, may create hazards

to the environment, human health, property or resources, impair biological diversity or

interfere with other legitimate uses of such areas. 0

Invasive alien species are now generally recognized as one of the greatest threats to
biodiversity globally. They also have serious economic, environmental and health impacts

and, as a result, place major constraints on development; this is particularly important for

industries such as aquaculture which are very prone to pathogenic breakout and are at high

risk when exposed to the introduction of new pathogens (bacteria, viruses) which may be
transported by ballast water (Drillet et al 2016). In marine and coastal environments, invasive
species have been identified as one of the fou
with:

1 Land-based sources of marine pollution;
1 Over-exploitation of living marine resources; and
91 Physical alteration/destruction of marine habitats.

Ballast water is of particular concern as a vector for the introduction of invasive alien species
both because of the large quantities of ballast water being used and discharged into new
environments around the world, but also because of the huge variety and numbers of
species which it may transfer.

It is estimated that some 3-5 billion tons of ballast water are transferred throughout the world

each year with an individual ship carrying anything from several hundred liters to more than

130,000 tons of ballast water, depending on the size and purpose of the vessel. Since just

one cubic meter of ballast water may contain up to 50,000 zooplankton specimens (Locke et

al.1991, 1993; Gollasch 1996; Kabler 1996) and/or 10 million phytoplankton cells (Subba

Rao et al. 1994), and the majority of marine species include a planktonic phase in their life

cycle, there are literally thousandsof di f f erent marine species th
ballastwater-basi cally anything that is smal/l enough
intake ports and pumps. This includes bacteria and other microbes, small invertebrates and

the eggs, cysts and larvae of various species, including most fish, although not all of these

will survive in the ballast tank because it is a hostile environment with considerable
disturbance, lack of food and light.

Closely associated with ballast water are ballast sediments. When a ship takes on ballast

water it also takes on material contained in the water. In turbid or shallow waters this often

includes solid material. When this material enters the ballast tank it settles to the bottom as

0sedi ment 6 a substraperfar & vadet¢y f marine species with resting stages or

cysts such as Copepods, dinoflagellates (Drillet et al 2008; Trottet et al 2018). These

dormant stages are capable of surviving for years or decades buried in the sediment.
Accordingtothe BWM Conventi on sedi me nMater settled outl ¢f ballaste d a s
water within a shipo .
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EXAMPLE

EXAMPLE ‘

F Ballast water is thus recognized as one of the principal vectors of
potentially invasive alien species and is estimated to be
responsible for the transfer of between 7,000 and 10,000 different
species of marine microbes, plants and animals globally each day
(Carlton, 1999).

Comb jelly (Mnemiopsis leidyi)

The comb jelly, Mnemiopsis leidyi, is endemic to temperate
to subtropical estuaries along the North and South American
Atlantic coast. It was first recorded in the Black Sea in 1982,
where it became well established, occurring in massive
numbers. It also spread rapidly to the Azov, Marmara and
Eastern Mediterranean, and towards the end of 1999, was
recorded in the Caspian Sea, where its biomass eventually
exceeded levels ever recorded in the Black Sea.

Mnemiopsis feeds on the same zooplankton as many of the commercial fish species in
the area and had a devastating impact on the fisheries. Landings of anchovy, for
example, dropped to one-third of their previous levels, causing losses of around $ 500
million per year. Similar reductions in the biomass of kilka were experienced in the
Caspian. The decrease in zooplankton caused by Mnemiopsis also had impacts on the
food web, causing an increase in phytoplankton, and a decline in predatory fish species
and seals. More recently, the introduction into the Black Sea of another comb jelly 1
Beroe cf ovata i which is a predator of Mnemiopsis, has resulted in a major decline of
Mnemiopsis there, and a substantial recovery of the ecosystem.

Photo: CSIRO Sources: GloBallast 2002, Shiganova et al, 2004.

Toxic Algae / Red Tides

There are at least four dinoflagellate species found
in Australian waters that are believed to be
introduced: Gymnodinium catenatum, Alexandrium
minutum, A. tamarensis and A. catenella. All four
are bloom-forming species and all produce resting
cysts that can lie dormant in bottom sediments for
several years. These cysts germinate to produce
free swimming cells that reproduce by division. When environmental conditions are
favourable, cell growth and division is rapid resulting in dense blooms of cells that can
extend over large areas. Such blooms are usually short lived (several weeks).

Impacts: the toxins produced by all four dinoflagellates species are accumulated by
shellfish such as oysters, mussels and scallops making them toxic to humans and
causing Paralytic Shellfish Poisoning (PSP) when eaten. Symptoms of PSP range from
nausea, vomiting, dizziness and tingling or numbness in the face in mild cases to
muscular paralysis and death from respiratory paralysis in severe cases. Harmful algal
blooms (commonly called Red tides) pose a major threat to the viability of both wild and
shellfish fisheries and shellfish farming operations.

Extracted from: CSIRO-CRIMP (2000-2001) i Marine Pest Information Sheet.
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Vibrio Cholera

Cholera, a major disease in human history, has terrorized the
world through seven pandemics (Hu et al 2016). In the past two
centuries, cholera has emerged and spread from the Ganges
Delta six times and from Indonesia once to cause global
contagions. The seventh pandemic started in Makassar,
Sulawesi, Indonesia in 1961 and spread globally, currently
infecting 3i 5 million people annually (Ali et al 2012). In January
1991, epidemic cholera emerged in Peru and spread to most
other countries of Latin America. A million cases were reported
and almost 9000 people died between January 1991 and
December 1993. (Guthmann 1995). This led to the conclusion
that it had been introduced by marine traffic.
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Migration of prepandemic strains and the locations and stages in the evolution of the
seventh-pandemic strain (Hu et al 2016)

The global economic impact of HAOP has not been thoroughly quantified but is likely to be in
the region of tens of billions of US dollars a year or more. Direct economic impacts are the
actual costs caused by the HAOP in the invaded environments, including costs from
reduction in fisheries production, closure/reduction of aquaculture physical impacts on
coastal infrastructure (fouling), reduction in economy of shipping (fouling) and closure of
recreational and tourism beaches. Overall, the projected costs of responding globally were
estimated at up to around four per cent of the total global economic impact (Pughiuc 2010).

2. The International Response

Growing recognition of the impacts of invasive species generally has seen a widespread
response to the issue, in the form of legal instruments as well as programmes aimed at
developing practical, technical solutions. The Convention on Biological Diversity (CBD)
(1992), for example, provides a comprehensive basis for measures to protect all
components of biodiversity against invasive alien species. Moreover, in 1995, Contracting
Parties to the CBD adopted t he nJakart a
Diversityo, which included alien species
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work under the Jakarta Man diembfenvasige alierfispeciesintoe v e nt

the marine and coastal environment, and to eradicate to the extent possible those invasive

alien species that have already been introduc:

UNEP Regional Seas Programme. In 2010, during the Conference of the Parties to the CBD,
a revised Strategic Plan for Biodiversity was adopted, and it includes the Aichi targets for the
period 2011- 2020. Target 9 of the Aichi Targets is to identify and prioritize, as well as
control or eradicate, invasive alien species and pathways by 2020 and to have measures in
place to manage pathways to prevent the introduction and establishment of alien invasive
species.

Initiatives more specific to ballast water have been on the agenda of a wide range of
international organizations for the last 30 years. Today, a very wide range of key
stakeholders, including shipping, ports, environmental groups, tourism bodies, public health
organizations, seafood producers etc. are working on various aspects of the problem both
individually, within their own countries and regions and in international forums. At the
forefront of the international initiatives is the International Maritime Organization (IMO) -
the specialized agency of the United Nations responsible for the international regulation of
shipsd6 safety and security as well as for

IMO has been working through its Member States to tackle the problem of ballast water
since 1973 when, at the conference to adopt MARPOL, the ballast water problem was
raised. The conference adopted Resolution 18 @A Research into the

in waters which may contain bacteria of epidemic diseases, may, when discharged, cause a

t

he

ef f
ball ast water containing wvbhaiccthe rn cat eodf tehpa td efitbi acl |

danger of spreading of the epidemic diseases

and the World Health Organization (WHO) to

A i

t

any evidence and proposals which may be submitt edilnthelategl®80= r n me r

and early 1990s a number of IMO member States presented case study research to the
Marine Environment Protection Committee (MEPC) and argued for international rules on this
issue. The IMO then established a Ballast Water Working Group under the MEPC and has
been actively engaged in seeking a solution to the ballast water problem.

In 1991, non-binding rules entitled Guidelines for Preventing the Introduction of Unwanted
Organisms and Pathogens from Ships ®allast Waters and Sediment Discharges, originally
drafted by Canada and modified in a working group, were adopted by the MEPC. These
were further developed in light of more experience and adopted in 1993 by the IMO
Assembly. In 1994 a Working Group began to examine the possibility of legally binding
regulations that tried to address the ship and human safety issues. In 1997 the IMO
Assembly adopted Resolution A.868 (20), which revised the earlier Guidelines. One of the
more significant features of the revision was the formal adoption of a risk minimization
management approach to the problem, as reflected in the title, Guidelines for the control and
management of shipsdballast water to minimize the transfer of harmful aquatic organisms
and pathogens. The Guidelines are important because they apportion responsibility for
prevention to both ships (Flag State) and Port States. In April 2001, the MEPC Working
Group reviewed a draft negotiating text. The text of the draft BWM Convention has adopted
an approach that reflects the more traditional IMO regulatory strategy with its focus on the
flag State responsibility with management /certification rules, and little or no emphasis on
Port State export prevention responsibilities. Following from the draft negotiating text came
the international legal instrument - the International Convention for the Control and

Management of Shi psd Bal,RwsBWM@onvention)awhith wase d i me n

adopted by consensus at a Diplomatic Conference at IMO Headquarters in London on 13
February 2004 and which entered into force on 8 September 2017.

In March 2000, IMO launched the implementation of the GloBallast Programme, a GEF-
UNDP programme providing technical assistance in this area.

Module 1: MEPSEAS Training Course on the Legal Implementation of the International Convention
for the Control a n d BaNbaat Water anu S8aditments {BWB! IConpestion) (2019)



Page 16

As of the 8" of January 2019, the number of Contracting States to the BWM Convention is
79 and the combined merchant fleets of which constitute approximately 80.94% of the gross
tonnage of t he wo 6Gthtds ofsMOnTeeatieshi® § Janudrye2@18). (

2.1. The GloBallast initiative

In 2000, the IMO, Global Environmental Facility (GEF), and UN Development Program
(UNDP) initiated the Global Ballast Water Management Programme for the Removal of
Barriers to the Effective Implementation of Ballast Water Control and Management
Measures in Developing Countries - (the GloBallast Programme) - a global technical
cooperation program to assist developing countries to:

1 Reduce the transfer of harmful organis
1 Implement the IMO Ballast Water Guidelines; and

Prepare for implementation of the IMO BWM

2.2. GloBallast Phase |

The first phase of the programme was implemented between 2000 and 2004, and focused
on six demonstration sites, intended to represent the six developing regions of the world.
Demonstration sites were Dalian (China, Asia/Pacific), Khark Is. (I.R Iran, Middle East),
Mumbai (India, South Asia), Odessa (Ukraine, Eastern Europe), Saldanha (South Africa,
Africa) and Sepetiba (Brazil, South America).

Activities included:

1 Communication, education and awareness-raising;
Risk assessment and port surveys for each of the demonstration ports;
Review of existing ballast water management legislation;

Compliance, enforcement and monitoring; and

= =4 =4 =

Regional cooperation and replication.

The programme was recognized as being one of the most successful of GEF International
Waters projects.

2.3. GloBallast Partnerships

The second phase of the Programme (GloBallast Partnerships (GBP) was initiated in late
2007 and built on the progress made in the original project. It finished in 2016 and was
focused on national policy, legal and institutional reforms in targeted developing countries
with an emphasis on integrated management. The approach encompassed:

9 Building on the achievements and momentum, and utilizing the capacity and skills
generated by the pilot phase;

1 Replication of best-practices and technical activities in the beneficiary countries with
a view to stimulating policy reforms at national level;

Module 1: MEPSEAS Training Course on the Legal Implementation of the International Convention
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1 Supporting especially vulnerable and/or environmentally highly sensitive countries in
their efforts to effect legal reforms to implement the BWM Convention;

1 Working towards advanced integration through other interested structures,
mechanisms and programs, including where optimal, GEF-IW LME projects and
UNEP Regional Seas; and

1 Promoting collaboration with industry to facilitate the successful transfer of new
technologies from developed to developing countries.

GBP was implemented in 5 high priority sub-regions: the Caribbean, Mediterranean, Red
Sea and Gulf of Aden, the South-East Pacific, and the West Coast of Africa, through 13
Lead Partnering Countries and more than 70 Partner Countries.

3. Ballast Water Management Options

As has been described in section 1.1, when ballast water is taken on board by ships, it
generally contains thousands of organisms which are then transported on the ship until the
ship de-ballasts. While many of these organisms may not survive the journey itself, or the
introduction into a different environment, others may survive and establish viable populations
in the new surroundings. Where such aliens become invasive, they frequently cause serious
ecological, economic and public health impacts.

Until the early 1990s, when the issue of the transfer of harmful aquatic organisms and
pathogens (HAOP) by ships ballast water came into prominence, the use of ballast water in
ships was regulated solely on the basis of requirements relating to the safe operation of the
ships, except in rare cases where specific ports had additional requirements (e.g. the port of

Albany onthe Hudson River). The shipbés decisions

solely on operational and technical requirements, without any considerations of the potential
ecological consequences of the discharge of the ballast water. Thus, ballast water
operations were generally limited to (1) and (2) below:

1. Uptake of ballast water i which is usually done when the ship has no cargo or
partial cargo onboard and is done to maintain optimum stability, optimum immersion,
longitudinal strength, forward visibility, maneuverability and other operational
requirements of the ship to enable it to operate safely and efficiently.

2. Discharge of ballast water T which is usually done when the ship is near or in a port
and is about to, or is in the process of, loading cargo.

However, with the growing understanding of the risk posed by inter regional transfer of
harmful aquatic organisms and pathogens (HAOP), a third operational requirement was
introduced, namely:

or

3. The 6control & or Omanag e,mahon Boardthe shiph-ehichal | as
normally refers to the process of undert a

ball asti awat edru@d i ng uptake and discharge.

transferring ballast water between tanks on board, to adjust to varying operational or
sea conditions such as weather, fuel consumption, trim and vibration, etc. but for the
purpose of this module (and course) the former definition generally applies.

Therefor e, when a Master i s pl anni ng wdman
issues have to be taken into account:
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F safety of the ship and its crew, and

F minimization of the transfer of HAOP.

To enable the ship to undertake the necessary planning in relation to ballast water
management, the requirements and options available must be wunderstood bo
personnel and all related relevant parties, such as company operational and technical staff,
classification societies, port authorities, chi

Different options to manage ballast water are shown on Figure 2.

NO BALLAST
ONBOARD ON-BOARD
OR NON EXCHANGE TREATMENT ISOLATION
DISCHARGE
: Flow e Shore
[ Sequential ] [ Through ] [ Dilution ] Reception
facilities
Mechanical Chemical Physical
+Filtration «Disinfectant *Heat
*Cyclonic *Organic +Ultra violet
separation biocides *Ultra sound

Figure 2: Example of options for the management of ballast water. (*- similar to the flow
through method).

3.1. Main requirements under the BWM Convention/Annex

The main requirements of the BWM Convention directly applicable to ships include:

1 that ships have a Ballast Water Management Plan in place which outlines the specific
ballast water management arrangements for the ship concerned;

9 ships must have on board a Ballast Water Record Book, in which each ballast water
operation must be recorded so as to enable auditing of ballast water operations;

1 the phased implementation of ballast water management standards (where levels are
set at which numbers of organisms ar e all owed to be dischar
water) based on the ships ballast water capacity and its construction date;

operational parameters for ships conducting ballast water exchange;

sediment management for ships;

1

1

9 duties of officers and crew in relation to BW management;

91 special requirements in certain areas and the communication about such to mariners;
1

actual standards to which ballast water management methods must adhere; and
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9 survey and certification requirements. The ship is required to be issued a new
International Ballast Water Management Certificate every 5 year with
intermediate/annual surveys.

3.2. Ballast Water Exchange

Regulation B-4 of the Annex to the BWM Convention covers Ballast Water Exchange (BWE),
requiring ships to conduct ballast exchange at least 200 nautical miles from the nearest land
in water at least 200 meters in depth. Where this is not possible then at least 50 nautical
miles from shore in water at least 200 meters in depth. In areas where neither of these
parameters can be met - generally enclosed or semi-enclosed seas i the port State/s
concerned may designate ballast water exchange areas.

The regulation also provides that:

1 ships may be exempted from the requirement to undertake BWE where the safety of
the ship is threatened;

9 the recording of reasons for non-compliance in the Ballast Water Record Book; and

9 that ships should not be normally be required to deviate from their voyage planned
route or unduly delay their arrival for the purpose of meeting these requirements.

Detailed guidance on ballast water exchange is contained in the IMO Guidelines for Ballast
Water Exchange (G6; MEPC.124(53)), which cover aspects such as responsibilities,
exchange requirements, safety considerations, crew training requirements and information to
be included in the Ballast Water Management Plan.

It should be noted that ports may designate contingency ballast exchange areas in the
vicinity of the port where ships may conduct BWE in cases where they had been unable to
do so during their voyage and no other option is available. Such areas will be determined by
the port after scientific studies aimed at minimizing ecological impacts and following the IMO
Guidelines on designation of areas for ballast water exchange (G14; Resolution
MEPC.151(55)). The shi p must, after obtaining the
such zone, remain strictly within the boundaries of such area when performing contingency
ballast exchange.

3.2.1. Methods for Exchange of Ballast Water

F There are three methods that are in general use for exchange of
ballast water at sea - the Sequential, Flow-through and Dilution
methods.

3.2.1.1. The Sequential Method

This entails the complete discharge of the tanks containing ballast water in mid ocean, to be
immediately filled afterward s wi t h 6cl eand ocean water.

ballast and sediment remaining on board, the ship should be trimmed and heeled to optimize
the performance of the pumps, and ballast water discharge should continue until suction is
lost. Stripping pumps or eductors should be used if possible, for further emptying effect. This
method of changing ballast must strictly adhere to safety guidelines in the approved Trim
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and Stability Data and the Ballast Water Management Plan on the number of tanks being
emptied and filled simultaneously, to avoid undue stresses and torsional forces.

3.2.1.2. The Flow-through Method

This is based on the simultaneous filling and outflow of the ballast tanks, with the water
being pumped in through the filling line and overflowing through the respective vent pipes or
manholes on deck depending on the design of the ship. In order to ensure at least a 95%
exchange of the original water, the amount of water passing through the tank is required to
be at least equal to three times the volume of the tank. This is a good alternative in situations
when bad weather and sea conditions or structural stresses do not allow for the sequential
method, provided that care is taken to ensure ballast tanks are not over-pressurized.

F It must be remembered that if multiple tanks are being filled
through a common line by a pump or pumps, flow of water into
the tanks nearest the pump or pumps will be greater than the flow
into the further tanks.

Thus, although the pumps may pump a volume of water equal to three times the volume of
all the tanks combined, the exchange in each individual tank may not be three times its
volume (thus some tanks may have four times the volume exchanged and others perhaps
only twice the volume). In order to ensure the correct volume is exchanged for each tank, it
is important that the lines are set so that the output of one or more pumps is directed to one
tank or one set of tanks at a time.

The sequential and flow-through methods of BE are illustrated in Figure 3.

Option 1 — Empty-Refill (Sequential)

Original water Empty New ocean water

AT &

Original water 1 tank exchange 2 tank exchange 3 tank exchange

Option 2 - Flow Through

Figure 3: Ballast Water Exchange Options
3.2.1.3. The Dilution Method

This entails pumping O6cleanb6é ocean water onto
the same time pumping out or releasing the original ballast water from the bottom of the tank

at the same rate of inflow, until a volume equal to three times the contents of the tank has

been exchanged. Most ships operating today are not designed or equipped to use this
method.
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3.2.2. Safety Considerations during Ballast Water Exchange

Although the primary focus of the BWM Convention and associated guidelines is to prevent,
minimize and ultimately eliminate the introduction of harmful aquatic organisms and
pathogens, they also contain requirements and recommendations to ensure the safety of the
crew and ship. Thus, the Ballast Water Management Plan (BWMP) must also detail the
safety procedures for the ship and the crew during ballast water management operations.

These safety procedures must take into account the following issues, as applicable:

1

avoidance of over and under-pressurization of ballast tanks which can cause severe
def ormation of the tankds steel struct

maintenance of adequate intact stability in accordance with an approved trim and
stability data set placed onboard - stability to be maintained at all times to values not
less than those recommended by the Classification Society or Administration. This is
very important as deficient stability can have disastrous consequences for the ship
such as capsizing;

free surface effects, where the weight of a wedge of water moving in the tank can
cause reduction of stability;

permissible seagoing strength limits of shear forces and bending moments not to
exceed those permitted by the ship's classification society with regard to prevailing
sea conditions i shear forces and bending moments being forces that act on the
longitudinal girders of the ship that can put extreme stresses at the points on which
they act;

sloshing loads in tanks that may be partially filled at any one time where significant
structural loads may be generated by sloshing action in the partially filled tank;

torsional forces, where relevant; especially when emptying or filling tanks that are not
horizontally adjacent to each other in the port to starboard direction;

minimization of hull vibration;

minimum forward and aft draughts and trim that affect visibility, propulsion efficiency,
maneuverability and slamming in heavy weather;

limits of tolerability of weather conditions, weather routing and avoiding action in
areas seasonably affected by severe low pressures, hurricanes, or heavy icing
conditions;

contingency procedures for situations which may affect the ballast water exchange at
sea, including deteriorating weather conditions, pump failure, loss of power, etc.;

fatigue of crew taking into account the amount of time to complete the ballast water
exchange, considering that the ballast water may represent 50% of the total cargo
capacity for some ships; and

protection of crew from particular occupational hazards that may arise in
circumstances associated with ballast water exchanges.

If the flow through method is used, additional caution should be exercised, in that:

1

air pipes are not designed for continuous ballast water overflow and the rate of
pumping should take that into consideration;
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9 certain watertight and weather tight closures (e.g. manholes) which may be opened
during ballast exchange, are re-secured at the end of the operation; and

9 water flowing out of the overflowing tanks may enter adjacent compartments where it
may cause damage to machinery, equipment or cargo.

Capsizing of the MV. Cougar Ace

The Singaporean Flagged RoRo (car carrier) MV. Cougar Ace capsized in the North
Pacific Ocean (off Alaska) while her crew were carrying out ballast water exchange prior
to arrival port in the USA. The reason for the incident was improper planning and
execution of ballast water exchange in that insufficient weight of water was kept in the
tanks below the waterline resulting in loss of stability. There were no fatalities during the
loss of stability, but one naval architect died during salvage operations. 5000 brand new
cars had to be scrapped resulting in a direct loss of an estimated 103 Million USD.

EXAMPLE

Photos: courtesy of the US Coast Guard.

Ballast water exchange at sea, especially the flow through method should be avoided where
possible in freezing weather conditions. However, when it is deemed necessary, particular
attention should be paid to the hazards associated with the freezing of overboard discharge
arrangements, air pipes, ballast system valves, together with their means of control, and the
accretion of ice on deck.

Ships, if not already fitted with a loading instrument or purpose written software, may need
the fitting of such to perform calculations of shear forces and bending moments induced by
ballast water exchange at sea and to compare with the permissible strength limits.

The ballast water management plan should include a list of circumstances in which ballast
water exchange cannot or should not be undertaken. These circumstances may be critical
situations of an exceptional nature, stress of weather, or any other circumstances in which
human life or safety of the ship is threatened.

F IMO Resolution MEPC 149(55), Guidelines (G11), contains
guidelines for ballast water exchange design and construction
standards that can be employed on new ships so as to maximize
the efficiency and safety of ballast water exchange, while
minimizing exchange time and sediment accumulation.

3.3. Treatment of Ballast Water

Treatment implies the subjection of the ballast water to approved mechanical, physical or
chemical processes, which will render harmless potentially harmful aquatic organisms or
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pathogens (HAOP) and/or reduce their numbers to the levels set in the performance
standard of the BWM Convention. Several methods are used and Ballast Water Treatment
Systems should be approved before they are fitted onboard ships. The process to be
followed, and the technical specifications to be met, is outlined in the Code for Approval of
Ballast Water Management Systems (G8) which is applicable to all treatment systems and
the Procedure for Approval of Ballast Water Management Systems that Make Use of Active
Substances (G9) which is applicable to treatment systems using active substances
(chemicals), and the Guidelines for Approval and Oversight of Prototype Ballast Water
Treatment Technology Programmes (G10).

F Inorder to strengthen the type approval process of Ballast Water
Management Systems, the initial Guidelines for Approval of
Ballast Water Management Systems (G8) have been revised by the
IMO through the work of correspondence group reporting to the
Ballast Water Working Group of MEPC. The Code supersedes the
Guidelines G8 and makes the testing procedures mandatory
(Resolution MEPC.300(72).

A brief explanation of the different potential treatment methods follows.

3.3.1. Mechanical Treatment
This entails filtration of the ballast water either during the uptake or discharge, or cyclonic
separation, or a combination of both. In filtration, the ballast water is passed through screens
of decreasing mesh sizes. It may thenal so be submitted to o6écycl oni
residues being either returned to the sea (if treatment is carried out during ballasting) or
stored in separate tanks (if treatment is carried out during deballasting).

3.3.2. Chemical Treatment

Known technologi es include the addition/application o
ozone, chlorine, hydrogen peroxide, free oxygen and other disinfectants and/or organic

biocides or additives such as copper/silver ions, to the ballast water. It must be noted that

the potential for undesirable environmental side-effects is a serious concern in relation to

chemical treatment options. However, there have been some promising technological
developments which involve producing these active substances using electro chemical cells

which use seawater as their operation media. Such technologies will reduce the space,

hazard and costs associated with carriage of such chemicals onboard vessels.

3.3.3. Physical Treatment
Includes thermal, ultraviolet, magnetic and ultrasound devices and heat treatment. Heat
treatment, if selected, would most likely be obtained primarily from the heat exchangers fitted
to various sources of ther mal radiation from t|

Foitis generally observed that a single treatment methodology
would not be sufficient to achieve IMO standards for all targeted
species, ballast water from all sources, and on all ship types.

To date, there are 75 BWTS which have been type approved to date by flag states; 37 are
using active substances (approved under G8 and G9) and 35 are using mechanical/physical
treatment (UV being considered a physical treatment; approved under G8). When installed
onboard a ship, the ship should be keeping a copy of the Type Approval certificate on which
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is stated a range of important information that the Port State Control Officer may use during
treept ment

i nspection (holding time, range

of

3.4. Implementation of ballast water management

methods

The selection of a ballast water management method/s for a particular vessel will depend on
what technology is available at the time of construction (or when it is overhauled), and what

is appropriate for the ship type.

The

largely based on what technology is available on board. Whether that is implemented or not

shipbs

he

on a particular voyage rests mainly with t
(mainly weather conditions and other safety considerations) during the voyage.

FThe Ma st esidnsmud gaké into account the specific
requirements of the port state into whose territorial waters the
ship will discharge her ballast. The ship Master must make every
effort to comply with such requirements, within of course, the
safety parameters set out in the ballast water management plan. If
he cannot comply, or has not complied, then he must inform the
Port State accordingly (see example of Pre-Arrival Notification
form in figure below:

4.5 Ballast Water Management Convention
4.5.1 Does the Convention apply?
O1. No
[J2. ves. 1f it applies, please proceed to 3 below.
3. Does the vessel have IBWMC / Statement of Compliance? I[YN’VI
4, Is the ship exempted under Regulation A4? l[Y’N] (’]
(A4: Exemption from the installation of ballast water management systems)
5. Vessel complying with Regulation D1, D2 or D4? ’[DTvr'D2."D4] VI
(01: Ballast water exchange standards / D2: Ballast water performance standards / D4: Prototype ballast water treatment technologies)
6. If D1, was BWE conducted? (Y™ v
6.1 If No, Reason why BWE not conducted: [[Select Reason) V]
6.2 Is ship planning to discharge BW in port? |[Y»’N] V‘
6.2.1 If ship is planning to discharge BW in port, estimated quantity of unmanaged Ballast water proposed to be discharged: l lCwa: maeters(e.g, 2000.00)
7. 1f D2, is the BWMS operational? |[Y,'N] V]
7.1 If No, was BWE carried out as Contingency Measure! I[Y,‘N] VI
7.1.1 If BWE was not carried out as Contingency Measure, is ship planning to discharge BW in port? |[Y:N] V]
c‘s;-y;elc"ﬂ If ship is planning to discharge BW in port, estimated quantity of unmanaged Ballast water proposed to be [ Cublc meters(e.g. 2000.00)
8. If D4, is the ship holding 'Statement of Compliance for prototype ballast water treatment technology'? |[Y,'N] v]
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4. Standards for Ballast Water Management

The BWM Convention contains standards for Ballast Water Management, including both
exchange and treatment options (Section D of the Annex to the BWM Convention). These
standards will be introduced in a phased manner, as a legal perspective will be described in
2.4, Module 2.

The BWM Convention through its Regulation B-3 had defined dates at which a ship,
depending on its date of construction and its ballast water capacity would be required to
meet the standards of the BWM Convention. In 2007, because of the lack of availability of
type approved ballast water management systems, the IMO agreed on Resolution
A1005(25) to postpone these obligations. In 2013, the IMO recognized that the uncertainty
for ships regarding the application of regulation B-3 (and A1005(25)) because of the time
elapsed since the adoption of the BWM Convention and agreed to apply another delay
through Resolution A1088(28). This was further reviewed during MEPC 71 through the
resolution MEPC.287(71) which refer to MEPC71/17 Annex 2 as the dates to use for the
implementation of the BWM Convention. The Final amendments to regulation B-3 were
adopted by the Resolution MEPC.297(72). These are reflected in the Figure 4.

In brief;
91 All Ship must:

0 be issued an International Ballast Water Management Certificate (issued by
the administration),

o have onboard a Ballast Water Record Book and

o have onboard a Ballast Water Management Plan (including provisions for the
management of ballast water tank sediments)

1 All ships must comply to Regulation D-1 (Ballast Water Exchange) until the regulation
D-2 applies to them following the timeline defined in the following bullet points:

0 Ships constructed on or after September 8, 2017 to comply with the D-2
biological standard on their delivery.

0 Ships constructed before September 8, 2017, are to comply with the D-2
standard at the first MARPOL IOPP renewal survey completed on or after:

A September 83102010 (Reg B

A September 8, 2017, in the evesnt a |
completed during the period on or after September 8, 2014 and prior
to September 8, 2017 (Reg B-3/10.1.2).

0 For ships constructed before September 8, 2017 and which are not subject to
the MARPOL IOPP renewal survey, compliance with the D-2 standard is
required not later than September 8, 2024 (Reg B-3/8).
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Complying with the

Ballast Water Management Convention

Stopping the spread of invasive aquatic species

D1 standard requiring ships v
to exchange ballast water in All ships must meet D2 standard
open seas, away from coastal by 8 September 2024 )
areas. Few organisms survive. X T
Existing ships with renewal survey after
D2 standard specifying the 8 September 2019 must meet D2 standard
maximum amount of viable by this renewal survey.
organisms allowed to be

discharged, including specified
indicator microbes harmful

to human health. Usually Existing ships with renewal survey between
involves installing ballast 8 September 2017 and 8 September 2019
water management system.

Case 1: if previous renewal survey was between
8 September 2014 and 8 September 2017
BACKGROUND INFO — must comply with D2 by this renewal survey.
% All new ships must conform
to the D2 standard. Case 2: if previous renewal survey was before
8 September 2014 - then compliance with D2 must

© Until the date when the,
4 be by the next renewal survey.

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 { New ships built on or after 8 September
to meet the D2 standard. | 2017 must meet the D2 standard
@ ‘Renewal survey’ refers to the
IOPPC renewal survey under

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

Al ships must have:

+ ballast water management plan

* ballast water record book

« International Ballast Water Management Certificate

Figure 4: Infographics explaining the dates at which a ship is to comply with the D-1 and D-2
Standards of the BWM Convention.

4.1. The Ballast Water Exchange Standard (D-1)

The Ballast Water Exchange standard (Regulation D-1) states that ships performing ballast

water exchange are required to achieve an efficiency of at least 95 percent volumetric
exchange of ballast water of each tank where exchange has taken place. Further, for ships
exchanging ballast water by a Apump througho
volume of each ballast tank shall be considered to meet the standard of 95% volumetric
exchange per tank. Pumping through less than three times the volume may be accepted
provided the ship can demonstrate that at least 95% volumetric exchange is met.

According to the Guidelines for Ballast Water Exchange (G6) three methods of BWE have

been accepted by the IMO: the sequential, flow-through, and dilution methods. Of these, the

flow-t hr ough and dilution methods are considered
subject to the requirements indicated above. For ships using the sequential method to meet

the standard, they must ensure maximum emptying out of tanks prior refilling. This is also
illustrated in Figure 3 above.

The BWM Convention also prescribes where BWE should be conducted, i.e. at a sufficient
distance from land and at a minimum depth to maximize the efficiency of the exchange. This
is based on the theory that organisms from a coastal environment are very unlikely to
survive in an open ocean environment, due to the differences in water characteristics
(salinity, temperature, etc.). However, a fundamental principle is that a ship shall not
normally be required to deviate from its intended voyage, or delay the voyage, in order to
comply with any particular requirement mentioned above.
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Safety considerations

F A ship conducting ballast water exchange shall not be required to
comply with standards defined, if the master reasonably decides
that such exchange would threaten the safety or stability of the
ship, its crew, or its passengers because of adverse weather, ship
design or stress, equipment failure, or any other extraordinary
condition.

When a ship is required to conduct ballast water exchange and does not do so in
accordance with this regulation, the reasons shall be entered in the Ballast Water Record
Book and all supporting evidence such as weather reports, stress calculations or record of
other unusual occurrences shall be maintained for later inspection and verification.

4.2. The Ballast Water Treatment Performance Standard
(D-2)

The Ballast Water treatment performance standard is the result of extensive negotiations
between the IMO Member States and represents a compromise i in the face of the reality
that there are currently no completely effective treatments - aimed at promoting further
development of safer and more effective ballast water management options that will
eventually result in the elimination of the HAOP transfers via ballast water.

F The performance standard is based on numbers of organisms per
unit of ballast water and use microbes as an indicator in the
human health standard.

Regulation D-2 provides a detailed description of the performance standard. Essentially,
once the treatment has been applied to the ballast water, the number of organisms
remaining in the water must be reduced to the levels stipulated in the standard. This is
achieved by installing a ballast water treatment system onboard the ship. The system usually
treats the ballast water during both ballasting (when water is pumped into the tanks) and
deballasting (when water is pumped out). Several different treatment systems have been
developed and are available on the market, using variety of treatment processes, usually
employing a combination of mechanical, physical and chemical treatments to ensure that the
D-2 standards are fulfilled.

5. Compliance Monitoring and Enforcement

Once a system of ballast water management has been established i based on IMO and
national requirements - it is necessary to have an accompanying mechanism to monitor
compliance with that system, and to provide for enforcement thereof. This is very important
because enforcement is a key mechanism to ensure the proper functioning of a regulatory
regime (Pomeroy et al 2015). This mechanism is known as a Compliance Monitoring and
Enforcement (CME) system.

CME is thus an essential component of the overall BWM regime i or National Strategic
Framework (see GloBallast Guidelines for development of National Ballast Water
Management Strategies, GloBallast Monograph Series No. 18) i and is designed to:
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T assess whether or not a ship has met the 1N\
and

1 when necessary, enforce those requirements.

There are various mechanisms which a competent authority can use to satisfy itself that the
6rul esqQuandménesd are being met. These may i nv
records, observation or any other action, or a combination of these actions.

While CME systems might vary from one country or region to another, they must all meet
three essential criteria:

1 They must be based on, and fully consistent with, the BWM regime that they form
part of;

1 They must be consistent with the IMO BWM Convention;

T They must be capabl e of assessing whether
have been met, and if not, ensuring that appropriate action is taken.

Just as each countryés BWM r egiBwM Canvdntionamad an
country-specific requirements, so also will the CME.

F The BWM Convention recognizes the essential role of a CME
system any BWM regime (for example, in Article 9 on
inspections). Furthermore, the BWM Convention provides
considerable guidance as to what kinds of records should be
maintained to facilitate the CME function, as well as on
application of the provisions, level of penalties, inspections,
verification of records, violations etc.

5.1. Key Elements

Inspections serve to ascertain compliance with both the requirements of the State and also
those of the BWM Convention. In addition to satisfying the essential criteria described
above, any comprehensive and effective CME system should have a number of key
elements. These include:

1 arequirement for ships to collect and record information about their BWM practices;

9 a requirement for ships to make available this information to the Port St at e6s B WM
regulatory authority (the RA) and receive directions from them;

T provision for examinat i on logbooksi and athgr ofticfal t h e
records to ascertain compliance with the BWM requirements of the Port State;

9 provisions to enable the appropriate authority, either the RA or someone acting on
their behalf, to take ballast water (and sediment) samples and carry out any
necessary testing;

T a |l egal provision for 6enforcement 6, wh e
non-compliance with the BWM requirements; and

1 arequirement for notification of arrangements to IMO and other interested parties.
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Sanctions or penalties in case of non-compliance should apply and are addressed further
below.

Port state control inspections reveal BWMS deficiencies

Ships have been detained in Europe and the US because of deficiencies found in their
ballast water management systems (BWMSs) and practices, an analysis by BWTT has
found. In mid-March, just over six months after the | MO BWM Convention came into
force, the Pari s MOU secretariatodds onl i
September 2017 and 18 March (when the analysis was carried out), ballast treatment
deficiencies had been found in 145 inspections on 144 ships, of which 15 had been
detained. Class society DNV GL published a similar analysis in March, covering the
period from 8 September 2017 to the end of that year. It assessed the reasons for the
deficiencies and found that about a third were for incorrect, not properly filled in or
missing entries in the BWM record book, or the book itself was missing. Another 25%
were the result of incorrect ballast water exchange: either it was not exchanged at all, or
the amount of water exchanged was insufficient. Other deficiencies included BWM plans
that had not been approved, were incorrect or missing.

EXAMPLE

Source: Ballast Water Treatment Technology Article (Sunday 22 April 2018).
(https://www.ballastwatermanagement.co.uk/news/view,port-state-control-inspections-
reveal-bwms-deficiencies 51494.htm)

5.2. Operational aspects

Once a countryés BWM requirements, as part of
finalized, it can begin to construct a CME system, ensuring that all the aforementioned
criteria and key elements are incorporated - although the country may also introduce
additional requirements. To carry out this task effectively a number of operational aspects

also need to be considered and put in place:

Accurate and readily available data

This includes the form in which data are recorded, held and communicated and covers a
vast array of information. The main elements relate to the vessel, its BWM procedures, the
port(s) visited, the time and volumes of uptake and discharge of ballast water and location,
the volumes and time of Ballast Water Exchange (BWE) or other details of approved ballast
water treatment options carried out. This information, combined with the rec ei vi ng por
decision-making processes (as embodied in their BWM regime), enables decisions to be
taken concerning any specific action required of the vessel in relation to ballast water
management.

F Itis essential that the information is available in a timely manner
both in terms of the established BWM measures and for
compliance monitoring verification.

Three tools exist to document ballast water information: the Ballast Water Record Book
(BWRB), the Ballast Water Reporting Form (BWRF) and the self-monitoring parameters from
the Ballast Water Treatment Systems (BWTS).

i The BWRB as required by the IMO BWM Convention (see Regulation B-2 and
Appendix Il of the BWM Convention) is the most suitable current means for collecting
and recording this information and becomes a component of the official logbooks and
must be made available to Port States during inspections to assist with the
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verification of compliance. The BWRB should include information such as location,
day, time and dimension of each ballast water operation (uptake, discharge and
recirculation within the vessel).

The BWM Convention, however, does not include specific reporting requirements
although the Regulation on BWM Plans refers to such requirements. A Port State
may introduce such requirements i and in this case, this should be done by using the
IMO BWRF (given in IMO Resolution A868 (20)) to ensure the necessary
standardization of such reporting. Some Port States have already developed their
own specific forms based mple theh wil récht®fush
details as the use of the ships ballast pumps during ballast water exchange (BWE) at
sea has been carried out. This will allow the RA to verify ballast water volumes and
whether in fact the ballast pumps have been operated during the recorded times of
BWE.

Finally, through the mandatory application of the Code for the Approval of Ballast
Water Management Systems, information pertaining to the use of the BWTS may be
extracted. This includes for example shut-downs, alarms, operational parameters
such as flow rates and pressures. This allows the Port State Control Officer to verify
that the system was used within its treatment capacity as defined in the Type
Approval Certificate available on-board the ship. As per the Code, the System Design
Limitation parameters and their corresponding data should be automatically
recorded.

5.2.1. Maritime awareness, crew training and familiarization with the
BWM regime and CME system requirements

The shipper/cargo owner or manager/operator as wellasthes hi pé6s Mast er
shipbs agents must be aware of the BWM a
port(s) their ships are visiting. They can only comply with the requirements and legitimately
be held accountable for non-compliance, if they are properly aware of such requirements
and where appropriate, trained in their application.

It

is the shipping sidebs responsibility

BWRF

and
nd

t o

C
as

en

requirements, and t he Port St at edesof nadosgp onsi b
requirements. In an effort to support the training of seafarers, the GloBallast Partnership has
developed a e-learning Portal (see link net page).

(http://archive.iwlearn.net/globallast.imo.org/learning/index.html)

Ballast water samplingispart of the Port St at e dits opdtaional o n a |

5.2.2. Ballast water sampling and testing protocols

requirements and is important in the verification of the vesse | éosnpliance with BWM
obligations. Ballast water sampling guidelines (G2) have been developed through the IMO
Resolution MEPC.173(58) and have been levelled up through the development of an ISO
protocol (ISO 11711-1). The sampling and analyses of ballast water is an essential step in
verifying that a ship is meeting the D-2 discharge standard of the BWM Convention and is
required for the type approval testing of BWMS and their commissioning. Sampling and
analysis may be required on a regular basis in the future as part of survey and certification.
In order to support the PSC in their preparation to the CME of the BWM Convention, the IMO
has completed a Guideline for Port State Control (Resolution MEPC.252(67). The Guideline
defines a four stage PSC approach including two stages focusing on the inspection of the
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documentation pertaining to Ballast Water Management and two stages defining the
sampling approach to verify compliance with the D-1 / D-2 Standards. It is to be noted that a
PSC may decide not to follow the four stages approach of the Guidelines and use the
prevailing Article 9 of the BWM Convention to carry out sampling as a first step of inspection.

A list of methodologies acceptable for the evaluation of compliance is reported in the
BWM2/Circ.42 (revl). In order to ensure that a representative sample is taken from the ship
and analyses of water can be done, sampling arrangement are to be prepared. PSCO may
decide to opt for an indicative sample and indicative analyses in order to estimate whether
the water from the ship is in compliance or not with the D-2 Discharge Standard of the BWM
Convention (

Table 1). Sampling for full compliance using detailed analyses of the samples can be
complicated and multiple cubic meter of water may be discharged in the bilge if no
arrangement for a duplicate sampling port exists (sampling facilities).

The SGS BWSL1 ballast water sampler allows the concentration of organisms in the
10-50 um size class which is the most difficult size class to sample (Left: credit SGS
SA). A technician counting viable organisms in the 10-50 pm size class using the
staining approach of cells using CFMDA and FDA Cellular stains.

Credit: Left (SGS SA); Right (Guillaume Drillet)

EXAMPLE

BALLAST WATER SAMPLING SYSTEM
OPEN LOOP

Table 1: Definition and differences between indicative and detailed analysis for the D-2
standard (From BWM2.2-Circ.42-Rev.1)

Indicative analysis Detailed analysis
Purpose To provide a quick, rough estimate | To provide a robust, direct
of the number of viable organisms measurement of the number of viable
organisms
Sampling
Volume Small or large depending on specific | Small or large depending on specific
analysis analysis
Representative | Yes, representative of volume of | Yes, representative of volume of
sampling interest interest
Analysis method
Analysis Operational (chemical, physical) ’ Direct counts (biological)
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Indicative analysis Detailed analysis
parameters and/or  performance indicators
(biological)
Time- Lower Higher
consuming
Required skill Lower Higher
Accuracy of | Poorer Better
numeric
organism
counts
Confidence Lower Higher
with respect to
D-2

5.2.3. Testing Ballast water during commissioning

The stated purpose of commissioning testing is
management system (BWMS) by demonstrating that its mechanical, physical, chemical and
bi ol ogical processes ar e wo r k i @ogimisgianingp is ral y 0 (

requirement under the part 8 of the Code for BWMS (the Code) and a provision of the
BWM.2/Circ.70 under which testing biological discharge is made mandatory. The MPEC has
requested Administration to transfer these requirements to their Class Societies.

Paragraphs 4.2 and 4.3 of the circular BWM.2/Circ.70 stipulate that the discharged sample
should be collected according to the Guidelines on ballast water sampling (G2) and that the
representative samples should be analyzed for all size classes included in the D-2 standard
using indicative analysis methods listed BWM.2/Circ.42/Rev.1. However, due to the large
effort associated in collecting samples of sufficient volume, the relatively minor cost and
effort in adding detailed analysis methods, and the large added value of the results of
detailed analysis (compliance statement) it is recommended by experts to analyze
commissioning samples using both indicative and detailed analysis methods (Ref: Global
TestNet, 2019).

F The commissioning should be designed to aim at the conclusion
that the BWMS is functional (within its System Design Limitations
- SDL). At delivery, the BWMS should be able to kill organisms in
the water to ensure that the maximum number of organisms in the
discharge has met the requirement of the D-2 Discharge Standard
of the Convention for all size classes.

F Paragraph 6.2.2 and 6.2.5 of G2 requires that a representative
sample is taken from the discharge line and have a volume which
allows to conclude that the sample meets the D-2 Discharge
Standard. It should be done using an isokinetic sampling probe
(Annex Partl of G2).

F For all the size fractions, this volume is already defined in the
BWMS Code and is 3 cubic meters for the organisms (60um in
size (BWMS Code Annex Part2 - 2.8.6.2 and 2.43.1.2). This step is
very useful for ship-owners to ensure that the filtration step that
most BWMS make use of is working properly.
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F

Analyses may be carried out using indicative analyses or detailed
analyses. The indicative analyses approved through the
BWM2/Circ42.Revl can be used to generate a likelihood of
compliance which may be enough for some administrations. The
Global TestNet supported the idea that the detailed analyses
should be used when possible.

The microbiological analyses must be done in a laboratory. There
are no approved indicative methods in the fraction for organisms
<10um in size which does not require a laboratory to carry out
incubations under controlled conditions

5.2.4. A methodology for ensuring ballast water exchange (BWE) has
been undertaken

As BWE is today the most common worldwide practice by ships to manage their ballast
water, it is essential that one of the elements of any CME should be a method to verify
exchange.

5.2.5. Effective communication arrangements

This is an often neglected, but very important element of any effective CME system. Agreed
communication protocols are needed for all operative areas, on board the vessel in the port,
between Port States and between the port and ship prior to its arrival in port.

The communication between Port States is supported by the work carried out between the
different MoU (Memorandum of Understanding) whereby Port States in different countries in
a region share information on ships being boarded by Port State Control Officers. There are
10 PSC regimes Globally:

T

= =4 =2 =4 4 -4 -4 -

1

Europe and the North Atlantic (Paris MoU); 1978 (oldest MoU)

Asia and the Pacific (Tokyo MoU);

Latin America (Acuerdo de Vifa del Mar);

Caribbean (Caribbean MoU);

West and Central Africa (Abuja MoU);

Black Sea region (Black Sea MoU);

Mediterranean (Mediterranean MoU);

Indian Ocean (Indian Ocean MoU);

Riyadh MoU.

The United States Coast Guard maintain the tenth PSC regime

In the Asia-Pacific Region the Tokyo MOU was concluded in December 1993 at its final
preparatory meeting in Tokyo and it shares a Database center: Asia-Pacific Computerized
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Information System (APCIS). The MoU promotes the training of PSCO and the development
of seminars, the harmonization of procedures and practices relating to inspection,
rectification and detention; it develops and review guidelines for carrying out inspections
under the Memorandum; it develops and review procedures for the exchange of information.

The communication between the ship and the Port State is also important and may be
supported partially by the submission of Pre-Arrival Notification forms and Ballast Water
Reporting forms which may support the ship and the Port Authorities in finding solutions prior
to arrival in case of potential non-compliance with the regulations of the BWM Convention (

4.5 Ballast Water Management Convention
4.5.1 Does the Convention apply?
O1. no
[J2. ves. 15 it applies, please proceed to 3 below.
3. Does the vessel have IBWMC / Statement of Compliance? [@E}
4, 15 the ship exempted under Regulation Ad?
(Ad: Exemption from the installation of ballast water management systems)
5. Vessel complying with Regulation D1, D2 or D4? [Dm
(D1: Ballast wacer exchange standards / D2: Ballast wacer performance standards / D4: Prototype ballast water treatment technologies)
6. If D1, was BWE conducted? [YTfN]—_ll_l
6.1 1f No, Reason why BWE not conducted: [[Select Reason] v
6.2 Is ship planning to discharge BW in port? [@]j]
6.2.1 If ship is planning to discharge BW in port, estimated quantity of unmanaged Ballast water proposed to be discharged: [—_ Cubic meters(e.g, 2000.00)
7. 1f D2, is the BWMS operational? [@]EJ
7.1 If No, was BWE carried out as Contingency Measure: [[I{fﬂ v
7.1.1 If BWE was not carried out as Contingency Measure, is ship planning to discharge BW in port? [@T_V]
c:xscnu;elc.:“ I ship is planning to discharge BW in port, estimated quantity of unmanaged Ballast water proposed to be g— Cublc meters(e.g. 2000.00)
8, If D4, is the ship holding 'Statement of Compliance for prototype ballast water treatment technology'? [ﬁﬂ]z]
Figure 5.
4.5 Ballast Water Management Convention
4.5.1 Does the Convention apply?

O1. N0

[J2. ves. 1f it applies, please proceed to 3 below,

3. Does the vessel have IBWMC / Statement of Compliance?

4, Is the ship exempted under Regulation A4?

(A4: Exemption from the installation of ballast water management systems)
5. Vessel complying with Regulation D1, D2 or D4?
(01: Ballas: water exchange standards / D2: Ballast water performance standards / D4: Prototype ballast water treatment technologies)

6. If D1, was BWE conducted?
6.1 If No, Reason why BWE not conducted:

6.2 Is ship planning to discharge BW in port?

6.2.1 If ship is planning to discharge BW in port, estimated quantity of unmanaged Ballast water proposed to be discharged:

7. 1f D2, is the BWMS operational?

7.1 If No, was BWE carried out as Contingency Measure:

7.1.1 If BWE was not carried out as Contingency Measure, is ship planning to discharge BW in port?
7.1.1.1 If ship is planning to discharge BW in port, estimated quantity of unmanaged Ballast water proposed to be

discharged:

8. If D4, is the ship holding 'Statement of Compliance for prototype ballast water treatment technology'?

[YN] v,
[YN] v

[D1/02104] v
YN v]

([Select Reason] ]
(Y] V]
[ | cubic meters(e.g. 2000.00)
(YN V]
(YN v
[YN] V]
Cubic meters(e.g, 2000.00)
(Y] v]
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Figure 5: Example of Questions related to Ballast Water Management to be reported in the
Pre-Arrival Notification (PANS) to the Maritime and Port Authorities of Singapore
(https://lwww.mpa.gov.sg/assets/app/ePANS/epan.html ; as retrieved 30 March 2019)

5.2.6. National legislation and enforcement provisions

National legislation is an essential element of any truly effective CME system, and must

serve not onl vy to establ i sh t he countryods require
management, but also to put in place provisions which enable it to enforce those
requirements (See below example). The latter can include penalties or fines, the level of

intensity of their inspections, and the legal power to direct ships where i or where not 1 to

discharge their ballast water. Examples of deficiencies reports (and codes) from MoUs is

given is Module 4.

F The principal purpose of the CME system is to verify that the Port
St ateods B WM requirement s, whi ch i n
consistent with the IMO requirements, have been met by the ship.

A scientific team collecting and analyzing ballast water from a ship’s tanks during
one of the multiple tests carried out during the Study led by Singapore on the
evaluation of the compliance framework (information submitted to IMO in MEPC
68/2/13) (courtesy Maritime and Port Authorities of Singapore).

EXAMPLE

-« D

Example of communication from the USCG about the violation of National Ballast
Water regulation in the USA (Note that the USA are not a party of the BWM
Convention)
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