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Δήλωση Αυθεντικότητας 
Δηλώνω υπεύθυνα ότι η συγκεκριμένη εργασία, η οποία εκπονήθηκε στα πλαίσια της 

ολοκλήρωσης του Μεταπτυχιακού Προγράμματος Σπουδών Στην Ναυτιλία του 

Πανεπιστημίου Πειραιώς, φέρει την ευθύνη του συγγραφέα ο οποίος και έχει  
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χαρακτήρα της χρήσης (εμπορικός, μη-κερδοσκοπικός ή εκπαιδευτικός), της φύσης 

του υλικού που χρησιμοποιεί (τμήμα κειμένου, πίνακες, σχήματα ή εικόνες), του 
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Τριμελής Εξεταστική Επιτροπή 
 

Η παρούσα Διπλωματική Εργασία εγκρίθηκε ομόφωνα από την Τριμελή Εξεταστική 

Επιτροπή που ορίσθηκε από τη ΓΣΕΣ του Τμήματος Ναυτιλιακών Σπουδών 

Πανεπιστημίου Πειραιώς σύμφωνα με τον Κανονισμό Λειτουργίας του 

Προγράμματος Μεταπτυχιακών Σπουδών στην Ναυτιλία. 

 

Τα μέλη της Επιτροπής: 

 

• Τσελέντης Βασίλειος-Στυλιανός (Επιβλέπων) 

• Μηλιαράκη Μαρία 

• Σαμιώτης Γεώργιος 

 

 

Η έγκριση της Διπλωματικής Εργασίας από το Τμήμα Ναυτιλιακών Σπουδών του 

Πανεπιστημίου Πειραιώς δεν υποδηλώνει αποδοχή των απόψεων του συγγραφέα. 
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SUMMARY 
 
This thesis has been prepared in order to become an approved Ballast Water 
Management Plan for a specific double hull oil tanker according to relevant 
regulations of IMO.  
 
First of all, we analyzed the essential role that ballast water plays to ship’s safety, to 
human health, to environment and to property of resources. 
 
By including various ship’s plans, such as General Arrangement, Capacity Plan and 
Location of Sampling Points, as well as useful tables with ballast water pump 
capacities, time tables for the methods that we describe, we intend to assist anyone to 
understand and follow all the steps of the procedure properly. 
 
In our case study, the ballast water system is based on ballast exchange by using 
centrifugal permanent ballast water pumps. Three “pump through” methods can be 
used: sequential, flow through and dillution with the second one to be the most 
suitable for the specific tanker. Type of sampling point is manhole and location of 
sampling points is shown in relevant plan. 
 
Assessment criteria shall be followed for each method in order to ensure that basic 
aspects of safety will not be affected, such as longitudinal strength, stability, 
minimum draught forward, propeller immersion, bridge visibility and sloshing. 
 
Decision to proceed with ballast operation shall be taken when ship is in open water, 
traffic density is low, enhanced navigational watch is maintained, maneuverability of 
ship is not unduly impaired and general weather / sea state conditions are suitable. 
 
Frequency and timing of removal of sediments depend on factors such as sediment 
build up, ship’s trading schedule, availability of reception facilities and work load of 
ship’s crew. Disposal shall take place in areas outside 200 nautical miles from land 
and in water depths of over 200 meters. 
 
Crew shall be familiarized with pumping arrangements, locations of air & sounding 
pipes of all ballast tanks, position of suctions and pipelines, location and access of 
sampling points, overboard discharge arrangements (especially for flow through 
method), times required to undertake various exchange operations, method of record 
keeping, safe handling and storage of sediments. 
 
Recording requirements related to ballast is the ballast water record book, the ballast 
water reporting form, the ballast water handling log, the sediment removal and tank 
flushing log, the ballast exchange notification form and the ballast exchange plan. 
 
Then, we followed some steps as per ship’s Loading Manual in order to confirm that 
ship’s trim, stresses, draught, stability and list are not affected by the methods that we 
described. For each step, we can take results such as maximum shear force (faced to 
specific frame for each step) and maximum bending moment. 
 
Last chapter refers to items for consideration when choosing and installing ballast 
water treatment systems (in our case study we described methods of exchange). 
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ΠΕΡΙΛΗΨΗ 
 
Η εργασία ετοιμάστηκε έτσι ώστε να αποτελεί μια εγκεκριμένη και πλήρης μελέτη 
διαχείρισης θαλάσσιου έρματος για ένα δεξαμενόπλοιο διπλού τοιχώματος σύμφωνα 
με τους σχετικούς κανονισμούς του IMO. 
 
Το θαλάσσιο έρμα παίζει σημαντικό ρόλο στην ασφάλεια του πλοίου, στην 
ανθρώπινη υγεία, στο περιβάλλον και ειδικότερα στις θάλασσες. 
 
Παραθέτουμε διάφορα σχέδια του συγκεκριμένου πλοίου, όπως τη Γενική Διάταξη, 
το Πλάνο Χωρητικότητας και το Σχέδιο με τα σημεία δειγματοληψίας του έρματος, 
καθώς και χρήσιμους πίνακες με τις χωρητικότητες των αντλιών που χρησιμοποιούμε 
και τους απαιτούμενους χρόνους για τις διαδικασίες ανταλλαγής έρματος. 
 
Στο συγκεκριμένο πλοίο, το σύστημά μας βασίζεται σε φυγοκεντρικές μόνιμα 
εγκατεστημένες αντλίες θαλάσσιου έρματος. Τρεις είναι οι εγκεκριμένες μέθοδοι που 
μπορεί να χρησιμοποιηθούν: sequential, flow through και dillution, με την δεύτερη να 
είναι η πιο κατάλληλη για την περίπτωση που εξετάζουμε. Για τα σημεία 
δειγματοληψίας έχουμε επιλέξει τις ανθρωποθυρίδες οι οποίες φαίνονται αναλυτικά 
στο σχετικό σχέδιο. 
 
Πριν χρησιμοποιήσουμε κάποια μέθοδο, θα πρέπει να εξετάζουμε αν πληρούνται 
διάφορα κριτήρια που σχετίζονται με την ασφάλεια, όπως η διαμήκης αντοχή, η 
ευστάθεια, το ελάχιστο εμπρόσθιο βύθισμα, η ικανότητα μανουβραρίσματος κ.ά. 
 
Η απόφαση για να γεμίσουμε ή να αδειάσουμε θαλάσσιο έρμα πρέπει να λαμβάνεται 
όταν το πλοίο είναι σε ανοιχτή θάλασσα, δεν υπάρχει μεγάλος αριθμός πλοίων στην 
περιοχή και οι καιρικές συνθήκες το επιτρέπουν. 
 
Η συχνότητα και ο χρόνος αφαίρεσης των ιζημάτων εξαρτάται από παράγοντες όπως 
ο ρυθμός ανάπτυξής τους, το εμπορικό πρόγραμμα του πλοίου, τη δυνατότητα 
υποδοχής τέτοιων ιζημάτων στην στεριά και το φόρτο εργασίας του πληρώματος. 
 
Το πλήρωμα πρέπει να είναι εξοικειωμένο με τις διατάξεις των αντλιών, τα σημεία 
των εξαεριστικών και των αναρροφήσεων, τα σημεία δειγματοληψίας, τους 
απαιτούμενους χρόνους για κάθε μέθοδο καθώς και τη σωστή καταγραφή δεδομένων. 
 
Είναι αναγκαίο να καταγράφονται διάφορα δεδομένα και μετρήσεις σχετικά με το 
θαλάσσιο έρμα, όπως βιβλίο προέλευσης έρματος, έντυπο ειδοποίησης λιμενικών 
αρχών, βιβλίο για τον καθαρισμό δεξαμενών κ.ά. 
 
Στην συνέχεια, ακολουθώντας διάφορα βήματα στο Εγχειρίδιο Φόρτωσης του πλοίου 
μπορέσαμε να επιβεβαιώσουμε ότι παράγοντες όπως ευστάθεια, δυνάμεις στα 
εγκάρσια τμήματα, βύθισμα, βαθμός κλίσης προς πλάγια, δεν επηρεάζονται αρνητικά 
από τις μεθόδους που περιγράψαμε. 
 
Το τελευταίο κεφάλαιο αναφέρεται στα σημεία που πρέπει να σταθούμε αν 
επιλέξουμε να εγκαταστήσουμε συστήματα treatment και με τα οποία καταπολεμούμε 
τους επιβλαβείς οργανισμούς που φέρει το θαλάσσιο έρμα μέσα στις δεξαμενές. 
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RECORD OF AMENDMENTS 

 
When any change / amendment is made to a chapter, a new Record of Amendments 
page shall also be sent together with the relevant amended chapter. The holder of the 
controlled copy shall replace existing pages with amended ones and destroy all old 
copies. 
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SHIP PARTICULARS 
 
Ship’s Name M/T TAXIARCHIS1 
Ship Type Oil Tanker 
Port of Registry Monrovia 
Owner LAKEMOUNT ENTERPRISES LTD 
International Call Sign A8FQ6 
Flag Liberia 
Gross Tonnage 45140 
IMO Number 8322715 
Classification Det Norske Veritas 
Length (overall) 228.00 m 
Length Between Perpendiculars 223.00 m 
Breadth Moulded 32.24 m 
Depth Moulded 19.50 m 
Total Water Ballast Capacity 30670 m3 
Total number of Segregated Ballast 
Tanks onboard 

13 Tanks 

Ballast Water Management Method(s) Combined method 
Identification (Rank) of Ballast Water 
Management Officer 

Chief Officer 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                
1 Ex names of ship: Bro Selma, Osco Bellona. 
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INTRODUCTION 
 

1. This Manual is written in accordance with the requirements of regulation B-1 
of the International Convention for the Control and Management of Ship’s 
Ballast Water and Sediments, 2004 (the convention) and the associated 
Guidelines.  

 
2. The purpose of the Manual is to meet the requirements for the control and 

management of ship’s ballast water and sediments in accordance with the 
Guidelines for Ballast Water Management and the Development of Ballast 
Water Management Plans resolution MPEC 127 (53) (The Guidelines). It 
provides standard operational guidance for the planning and management of 
ship’s ballast water and sediments and describes safe procedures to be 
followed. 

 
3. This Manual has been examined by the vessel’s classification society and no 

alteration or revision shall be made to any part of it without the prior approval 
of the classification society. 

 
4. This plan may be inspected on request by an authorized authority. 

 
5. Changes to non mandatory information in Appendices will not be required to 

be approved. 
 

6. It is the owners / operators or master’s responsibility to regularly review the 
plan and ensure that the information contained therein is accurate and updated. 

 
 
Note: The Plan is to be written in the working language of the crew, if the text is 
not in English, French or Spanish, the plan is to include a translation into one of 
these languages. 

 
 
The status of the Ballast Water Management Convention as of today2 is that 18 States 
representing 15.36% of the gross tonnage of the world’s merchant fleet have ratified 
the Convention. These States are: 
 
§ Antigua & Barbuda 
§ Albania 
§ Barbados 
§ Egypt 
§ France 
§ Kenya 
§ Kiribati 
§ Liberia 
§ Maldives 
§ Mexico 

                                                
2 Det Norske Veritas, Maritime Consulting, Ballast Water Management, 2009. 
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§ Nigeria 
§ Norway 
§ St. Kitts & Nevis 
§ Sierra Leone 
§ South Africa 
§ Spain 
§ Syria 
§ Tuvalu 

 
The Convention will enter into force 12 months after the date on which not less than 
30 States representing not less than 35% of the gross tonnage of the world’s merchant 
fleet have ratified the Convention. 
 
When the Convention enters into force, ballast management becomes an international 
requirement and the entire world fleet (with some exemptions) will have to comply 
with the standards in the Convention. 
 
Until the Convention enters into force, a number of States have introduced, or plan to 
introduce, restrictions on ballast water for ships entering their territorial waters. These 
States as of today are: 
 
§ Argentina 
§ Australia 
§ Bahrain 
§ Brazil 
§ Canada 
§ Chile 
§ Egypt 
§ Georgia 
§ Iran 
§ Iraq 
§ Israel 
§ Kuwait 
§ Lithuania 
§ New Zealand 
§ Norway 
§ Oman 
§ Panama Channel 
§ Peru 
§ Qatar 
§ Russia 
§ Saudi Arabia 
§ Turkey 
§ Ukraine 
§ United Arab Emirates 
§ USA 
§ UK (Orkney Island) 

 
The Convention specifies two standards to satisfy its requirements, Ballast Water 
Exchange (Standard D-1) and Ballast Water Treatment (Standard D-2). 
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Guidelines on how a Ballast Water Management Plan must be set up have been 
developed within IMO. The Guidelines are given in Resolution MEPC.127 (53). 
Ship’s classification society (DNV) approves Ballast Water Management Plans found 
to be in compliance with the aforementioned guidelines.  
 
We prepared relevant Plan for ship using exchange methods, which is different than a 
Plan for ships using treatment methods. However, the Guidelines given in Resolution 
MEPC.127 (53) are valid for both methods. 
 
Treatment means a process or mechanical, physical, chemical or biological method to 
kill, remove or render infertile, harmful or potentially harmful organisms within 
ballast water. 
 
All of the various potential ballast water treatment technologies are currently at a very 
early stage of development and significant further research is required. 
 
It is likely to be some years before a new ballast water treatment system is developed, 
proven effective, approved and accepted for operational use. Ballast water exchange 
will therefore remain a primary method for some time yet, despite its limitations. 
 
It appears that any new ballast water treatment system will involve a combination of 
technologies, for example primary filtration or physical separation followed by a 
secondary biocide treatment. 
 
The current global budget for ballast water treatment R&D (about US$10 million) is 
insignificant compared to the global costs of marine introductions (likely to be at least 
in the tens of billions of US$). 
 
There is a desperate need to develop and implement international standards and 
procedures for the evaluation and approval of new ballast water treatment systems3. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                
3 1st International Ballast Water Treatment R&D Symposium. 
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CHAPTER 1: PURPOSE 
 
Ballast water is essential to control trim, list, draught, stability, or stresses of the ship. 
However, ballast water may contain aquatic organisms or pathogens which, if 
introduced into the sea including estuaries, or into fresh water courses, may create 
hazards to the environment, human health, property or resources, impair biological 
diversity or interfere with other legitimate uses of such areas. 
 
The essential methods of ballast water management take into account the need to 
ensure that Ballast Water Management practices used to comply with this Convention 
do not cause greater harm than they prevent to the environment, human health, 
property or resources of any States and the safety of the ship. 
 
It is estimated that at least 7,000 different species are being carried in ships’ ballast 
tanks around the world. Studies carried out in several countries indicated that many 
species of bacteria, plants and animals can survive in a viable form in the ballast water 
and sediment carried in ships, even after journeys of several months’ duration. 
 
The water in many international ports is highly contaminated with sewage and 
agricultural run-off. High concentrations of pathogens can be taken up in the millions 
of gallons of ballast water needed to stabilize a ship and subsequently can be 
transported throughout the world. 
 
In addition to bacteria and viruses, ballast water can also transfer a range of species of 
micro-algae, including toxic species that may form harmful algae blooms or ‘red 
tides’. The public health impacts of such outbreaks are well documented and include 
paralytic shellfish poisoning, which can cause severe illness and death in humans. 
 
Subsequent discharge of ballast water or sediment into the waters of port States may 
result in the establishment of harmful aquatic organisms and pathogens which may 
pose threats to indigenous human, animal, plant life and the marine environment. 
When all factors are favorable, an introduced species by survive to establish a 
reproductive population in the host environment, it may even become invasive, out-
competing native species and multiplying into pest proportions. Although other media 
have been identified as being responsible for transferring organisms between 
geographically separated water bodies, ballast water discharge from ships appears to 
have been among the most prominent. 
 
As a result IMO has developed guidelines for the development and implementation of 
a Ballast Water Management on board ships aiming to assist Governments, 
appropriate authorities, ships masters, operators, owners and port authorities, as well 
as other interested parties, in preventing, minimizing and ultimately eliminating the 
risk of introducing harmful aquatic organisms and pathogens form ships’ ballast water 
and associated sediments while protecting ships’ safety. 
 
Good record keeping is critical to the success of a sound ballast water management 
program. 
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The appointed ballast water management officer is responsible for ensuring the 
maintenance of appropriate records and that ballast water management and/or 
treatment procedures are followed and recorded. 
 
The function of the Ballast Water Management Plan is to assist in complying with 
IMO guidelines and quarantine measures intended to minimize the risk of 
transplanting harmful aquatic organisms and pathogens from ships’ ballast water and 
associated sediments, while maintaining ship safety. 
 
As part of this function the plan provides information to port state control and other 
authorized officers about a ship’s ballast handling system, sampling points and ballast 
water management system. 
 
 
1.1. PLANS 
 
The following plans and tables, which are provided in section 8.6 below, illustrate the 
ballast water system arrangements and ship’s capabilities and are to be used to assist 
the crew in understanding and following the Ballast Water Management Plan Ballast 
Tank arrangement. 
 

1. General Arrangement, 
2. Capacity Plan, 
3. Plans and table listing indicating the location of sampling and access points in 

ballast water tanks, 
4. Ballast water pump capacities. 

 
 
1.2. DESCRIPTION OF THE BALLAST WATER SYSTEM 
 
The following table lists the typical Loading Ballast Conditions as per vessel’s 
approved Loading Manual as well as the tanks used for water ballast operations in 
each condition. 
 
Typical Ballast Loading Conditions 
 

Normal Ballast Condition 
W.B.T. No. 1 (P & S) 
W.B.T. No. 2 (P & S) 
W.B.T. No. 3 (P & S) 
W.B.T. No. 4 (P & S) 
W.B.T. No. 5 (P & S) 
W.B.T. No. 6 (P & S) 

Aft Peak Tank 
 
 
The vessel operates in SBT mode and all its wing tanks can be used for ballast. The 
Permanent Water Ballast Pumps (P.W.B.P.) number 1 and number 2 located at Aft 
Pump Room as well as the Permanent Water Ballast Pump number 3 located at Fwd 
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Pump Room are used for ballasting the vessel. The following tables list the pumps 
and tanks available for Ballast Water operations. 
 
 

Pump Rated Capacity 
(m3/hr) 

Type Location 

No. 1 P.W.B.P. 1100 Centrifugal Aft Pump Room 
No. 2 P.W.B.P. 1100 Centrifugal Aft Pump Room 
No. 3 P.W.B.P. 200 Centrifugal Fwd Pump Room 

 
 
 

Tank Location  
(Frame No.) 

Capacity (m3) Pumps  
available 

Fore peak Tank 234-251 2572.6 PWBP Nos 1,2,3 
W.B.T. No. 1 (P) 199-229 3140.3 PWBP Nos 1,2,3 
W.B.T. No. 1 (S) 199-229 3361.6 PWBP Nos 1,2,3 
W.B.T. No. 2 (P) 169-199 2012.5 PWBP Nos 1,2,3 
W.B.T. No. 2 (S) 169-199 2233.8 PWBP Nos 1,2,3 
W.B.T. No. 3 (P) 139-169 2017.8 PWBP Nos 1,2,3 
W.B.T. No. 3 (S) 139-169 2239.1 PWBP Nos 1,2,3 
W.B.T. No. 4 (P) 109-139 2017.8 PWBP Nos 1,2,3 
W.B.T. No. 4 (S) 109-139 2276.9 PWBP Nos 1,2,3 
W.B.T. No. 5 (P) 79-109 2015.3 PWBP Nos 1,2,3 
W.B.T. No. 5 (S) 79-109 2236.6 PWBP Nos 1,2,3 
W.B.T. No. 6 (P) 49-79 2066.5 PWBP Nos 1,2,3 
W.B.T. No. 6 (S) 49-79 2186.3 PWBP Nos 1,2,3 

Aft peak Tank 5-15 293.14 PWBP Nos 1,2,3 
 
1.3. BALLAST WATER SAMPLING POINTS 
 
Plans and table listing regarding the location of the ballast water sampling points is 
contained in section 8.6. 
 
Compliance monitoring may be undertaken by authorized officers (e.g. Port State 
Control), by taking and analyzing ballast water and sediment samples from ships. 
There is unlikely to be any need for crew members to take samples except at the 
express request, and under the supervision of an authorized officer. Authorized 
officers must be advised of all safety procedures to be observed when entering 
enclosed spaces. 
 
Where ballast water or sediment sampling for compliance or effectiveness monitoring 
is being undertaken, the time required to analyze the samples shall not be used as a 
basis for unduly delaying the operation movement or departure of the ship. 
 
When sampling for research or compliance monitoring, authorized officers (e.g. Port 
State Control) should give as much notice to the Master as possible that sampling will 
occur, to assist him in planning staffing and operational resources accordingly. 
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The Master has a general obligation to provide reasonable assistance for the above 
monitoring and information pertaining to ballast arrangements and sampling points. 
Port State Authorities should indicate to the Master or responsible officer the purpose 
for which the sample is taken (i.e. monitoring, research or enforcement). 
 
Port State Authorities may sample or require samples to analyze ballast water and 
sediment, before permitting a ship to discharge its ballast water. 
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CHAPTER 2: OPERATION OF THE BALLAST WATER MANAGEMENT SYSTEM 
 
Pre-planning is necessary in order to ensure that the ballast exchange, ballast water 
treatment or other control options are in compliance with all safety considerations as 
addressed in Chapter 3 . 
 
 
2.1. Ballast Water Exchange 
 
Ballast water exchange in open water and the need for exchange should be carefully 
examined and prepared in advance, in a similar manner to the preparation of a cargo 
plan for a loaded voyage, and with the same degree of thoroughness. 
 
 
The Convention requires that vessels should contact ballast water exchange:  
 

• At least 200 nm from the nearest land and in water at least 200 m in depth; if 
this is not possible; 

• As far from the nearest land as possible, and in all cases at least 50 nm from 
the nearest land and in water at least 200 m in depth; 

• In sea areas designated by the Port State. 
 
 
All local and/or national regulations should be taken in consideration as they may 
specify other depths and distances from land. 
 
 
A ship will not be required to deviate from its intended voyage or delay the voyage in 
order to comply with any particular requirement at stated above. In addition if the 
master decides reasonably that an 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 he is not required to comply 
with above paragraphs. 
 
There are three methods of Ballast Water exchange which have been evaluated and 
accepted by the Organization. The three methods are the sequential method, the flow 
through method and the dilution method are considered as “pump through” methods. 
 
 
2.2. Sequential Method 
 
The ‘Sequential Method’ is a process by which a ballast tank intended for the carriage 
of ballast water is first emptied and then refilled with replacement ballast water to 
achieve at least a 95 per cent volumetric exchange. 
 
In each tank, all of the ballast water should be discharged until section of the pumps is 
lost, and stripping pumps or eductors should be used if possible. This is to avoid a 
possible situation, where organisms are left in the bottom part of the tank, the tank is 
refilled with new water which may allow re-emergence of organisms. 
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The sequential method requires careful planning and monitoring by the ship’s staff to 
mitigate risks to the ship in respect of:  
 
 

• Longitudinal strength; 
• Dynamic loads; 
• Excessive trim; 
• Bottom forward slamming; 
• Propeller emergence; 
• Intact stability; 
• Bridge visibility. 

 
 
A detailed step by step operational description of the ballast exchange sequence used 
is given in Section 7 which should be consulted prior, during and after the exchange 
in addition to the safety considerations in Section 6. At the same time ships staff 
should be taking account ship’s position in relation to the land, navigational hazards, 
shipping density, current and forecast weather, machinery performance and degree of 
crew fatigue, before proceeding to the next pair of steps. If any factors are considered 
unfavourable the ballast exchange should be suspended or halted. 
 
 
2.3. Flow through Method 
 
 
Flow-through method is a process by which replacement ballast water is pumped into 
a ballast tank intended for the carriage of ballast water, allowing water to flow 
through overflow or other arrangements to achieve at least 95 per cent volumetric 
exchange of ballast water. Pumping through three times the volume of each ballast 
water tank usually shall be considered to meet the standard described above. Pumping 
through less than three times the volume may be accepted provided the ship can 
demonstrate that at least 95 per cent volumetric exchange is met. 
 
 
The flow-through method has the advantage that it can be used in weather conditions 
which would be marginal for use of the sequential method, since there is little change 
to the condition of the ship and is relatively easy to follow by ships staff. However, 
the flow-through method introduces certain other risks and problems which must be 
considered before using this procedure. Refer also to Section 6, “Safety procedures 
for the ship and the crew”. 
 
 
The disadvantages are not that all tanks are designed with a head to the top of the 
overflow. Moreover, some tank configurations can be difficult to flush through 
effectively, in particular cellular double bottom spaces and peak tanks. There is a 
danger of over pressurization of tanks and there can be an accumulation of water on 
deck, which in sub zero temperature conditions make the method impractical and 
dangerous for crew. In addition pumps and piping will experience an increase in work 
load. 
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The above in addition to the safety aspects addressed in Section 6 should be carefully 
consulted and followed where applicable. 
 
 
Where peak tanks are partially filled, the flow through method should be avoided 
unless any inadvertent exceeding of the design partial filling levels will not result in 
hull girder bending moments and shear forces exceeding the permissible values. 
 
 
2.4. Dilution Method  
 
 
Dilution method is a process by which replacement ballast water is filled through the 
top of the ballast tank intended for the carriage of the ballast water with simultaneous 
discharge from the bottom at the same flow rate and maintaining a constant level in 
the tank through out the ballast exchange operation to achieve at least 95 per cent 
volumetric exchange of ballast water. 
 
 
Pumping through three times the volume of each ballast water tank usually shall be 
considered to meet the standard described above. Pumping through less than three 
times the volume may be accepted provided the ship can demonstrate that at least 95 
per cent volumetric exchange is met. 
 
 
Safety considerations addressed in Chapter 3 should be carefully consulted and 
followed as applicable. 
 
 
2.5. Precautionary Practices 
 
Minimizing uptake of harmful aquatic organisms, pathogens and sediments 
 
When loading ballast, every effort should be made to avoid the uptake of potentially 
harmful aquatic organisms, pathogens and sediment that may contain such organisms. 
The uptake of ballast water should be minimized or, where practicable, avoided in 
areas and situations such as:  
 
 
Areas identified by the port State in connection with advice relating to :  
 
 

• areas with outbreaks, infestations or known populations of harmful organisms 
and pathogens; 

• areas with current phytoplankton blooms (algal blooms, such as red tides); 
• nearby sewage outfalls; 
• nearby dredging operations; 
• when a tidal stream is known to be more turbid; 
• areas where tidal flushing is known to be poor; 
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• in darkness when bottom-dwelling organisms may rise up in the water 
column; 

• in very shallow water; 
• where propellers may stir up sediment. 

 
 
If it is necessary to take on and discharged ballast water in the same port to facilitate 
safe cargo operations, care should be taken to avoid unnecessary discharge of ballast 
water that has been taken up in another port. 
 
 
Minimize departure and arrival ballast quantities but always within the constraints of 
safe navigation. 
 
 
Non-release or minimal release of ballast water 
 
In cases where ballast exchange or other treatment options are not possible, ballast 
water may be retained in tanks or holds. Should this not be possible, the ship should 
only discharge the minimum essential amount of ballast water in accordance with port 
States’ contingency strategies. 
 
 
Discharge to reception facilities 
 
If reception facilities for ballast water and/or sediments are provided by a Port State, 
they should, where appropriate, be utilized. 
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CHAPTER 3: SAFETY PROCEDURES FOR THE SHIP AND THE CREW 
 
 
3.1. Exchange at Sea 
 
The exchange of ballast water in open sea has to be distinguished from ballast 
operations carried out in ports or in sheltered waters. Ballast water operation at sea 
has the potential to be more hazardous than ballast water operations carried out in 
port. 
 
 
A decision should be made at the completion of each sequence, taking account factors 
such as the ship’s position, weather forecast, machinery performance, stability, 
strength, degree of crew fatigue, before proceeding to the next sequence. If any 
factors are considered unfavourable the ballast exchange a decision should be made if 
exchange operations should be suspended until conditions become more favourable or 
halted. 
 
 
Contingency procedures for situations which may affect ballast water exchange at sea, 
including deteriorating weather conditions, pump failure and loss of power; time to 
complete the ballast water exchange for each tank or an appropriate sequence thereof; 
continual monitoring of the ballast water operation; monitoring should include pumps, 
levels in tanks, line and pump pressures, stability and stresses; 
 
 
3.2. Safety considerations 
 
 
Ballast water exchange has a number of safety considerations which include but are 
not limited to:  
 

• avoidance of over and under-pressurization of ballast tanks; 
• sloshing loads in tanks that may be slack at any one time 
• maintain adequate intact stability in accordance with an approved trim and 

stability booklet taking into account the free surface effects on stability;  
• permissible seagoing strength limits of shear forces and bending moments in 

accordance with an approved loading manual; 
• torsional forces; 
• forward and aft draughts and trim, with particular reference to bridge 

visibility; 
• propeller immersion; 
• minimum forward draft; 
• wave-induced hull vibrations when performing ballast water exchange; 
• watertight closures (e.g. manholes) which may have to be opened during 

ballast exchange must be re-secured; crew safety is paramount during this 
operation. Provision of discharging pipe head on the manhole cover is 
suggested; 
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• maximum pumping/flow rates – to ensure the tank is not subjected to a 
pressure grater than that for which it has been designed 

• internal transfers of ballast; 
• admissible weather conditions; 
• weather routing in areas seasonably affected by cyclones, typhoons, 

hurricanes, or heavy icing conditions; 
• System failure which in open sea may have larger consequences than in 

harbor. Increased use of the ballast system may result in earlier wear-out of 
components than normal (vents, valves, pumps, etc.) therefore extra attention 
to the maintenance of the various components is suggested. 

 
 
3.2.1. Sequential Method 
 

• Hull girder damage due to insufficient longitudinal strength; 
• Adverse effects on ship’s stability due to free surface effects resulting in a 

reduction of ship’s GM while emptying ballast water tanks or holds originally 
in a filled or partially filled condition in order to achieve exchange; 

• Structural damage to ship bottom forward caused by insufficient forward 
draught; 

• Impairment of maneuverability and/or ability to make headway; caused by 
insufficient after draught, as a result of emptying after ballast water tanks or 
holds originally in a filled condition or filling partially filled forward water 
ballast tanks in order to achieve exchange; 

• Reduction of bridge visibility forward caused by insufficient forward draught, 
as a result of emptying forward ballast water tanks or holds originally in a 
filled condition or filling partially filled aft water ballast tanks in order to 
achieve exchange; 

• Structural damage to topside and hopper side tanks caused by inertia loading, 
as a result of a full ballast hold with empty adjacent wing tanks; 

• Structural damage to partially filled ballast water tanks or holds caused by 
sloshing as a result of resonance with ship motion. 

 
 
3.2.2. Flow through Method 
 

• Accumulation of water on decks which can cause a safety hazards to crew 
working on deck. (Effects on the stability may be negligible.) 

 
 
3.2.3. Dilution Method 
 
 

• Under pressurization or over pressurization damage of ballast water tanks 
caused by blockages in air pipes or using excessive pumping rates relative to 
the design of the ballast system. 
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3.3. Conditions under which ballast water exchange at sea should not be             
        undertaken 
 
 
These circumstances may result from critical situations of an exceptional nature or 
force majeure due to stress of weather, known equipment failures or defects, or any 
other circumstances in which human life or safety of the ship is threatened. 
 
 
Ballast water exchange at sea should be avoided in freezing weather conditions. 
 
However, when it is deemed absolutely 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 build up of 
ice on deck. 
 
Consideration must always be given to personnel safety, including precautions which 
may be required when personnel are required to work on deck at night, in heavy 
weather, when ballast water overflows the deck, and in freezing conditions. These 
concerns may be related to the risks to the personnel of falling and injury, due to the 
slippery wet surface of the deck plate, when water is overflowing on the deck, and to 
the direct contact with the ballast water, in terms of occupational health and safety. 
The vessels ISM system requirements and specifically health and safety requirements 
to be observed at all times. 
 
 
3.4. Precautionary Advice to Masters When Undertaking Ballast Water 
Exchange Operations 
 
 
Masters should take all necessary precautions when undertaking Ballast Water 
Exchange sequences that involve periods when the criteria for propeller immersion, 
minimum forward draft and bridge visibility cannot be met:  
 
 

1. During ballast water exchange sequences there may be times when, for a 
transitory period, one or more of the following criteria cannot be fully met or 
are found to be difficult to maintain :  

 
• bridge visibility standards (SOLAS V/22); 
• propeller immersion; 
• minimum draft forward; 
• emergency fire pump suction. 

 
2. In planning a Ballast Water Exchange operation that includes sequences which 

involve periods when the criteria for propeller immersion, minimum draft and 
or trim are not met, the following should be taken into consideration :  

 
• the duration(s) and time(s) during the operation that any of the criteria 

will not be met; 
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• the effect(s) on the navigational and maneuvering capabilities of the 
ship; 

• the time to complete the operation. 
 
 

3. A decision to proceed with the operation should only be taken when it is 
anticipated that :  

 
• the ship will be in open water; 
• the traffic density will be low; 
• an enhanced navigational watch will be maintained including if 

necessary an additional look out forward with adequate 
communications with the navigation bridge; 

• the maneuverability of the vessel will not be unduly impaired by the 
draft and trim and or propeller immersion during the transitory period; 

• the general weather and sea state conditions will be suitable and 
unlikely to deteriorate. 
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CHAPTER 4: DESCRIPTION OF THE METHOD(S) USED ON BOARD FOR  
BALLAST WATER MANAGEMENT AND SEDIMENT    
CONTROL 

 
 
A ballast plan for a ballast voyage should be prepared in advance, in a similar manner 
to the preparation of a cargo plan for a loaded voyage, and with the same degree of 
thoroughness. This pre-planning is necessary in order to maintain safety in case 
compliance with ballast exchange or other ballast water treatment or control options is 
required. 
 
The safety information in Section 6 should be taken into account when preparing the 
voyage plan. 
 
Additionally, operational limits defined for specific ballast exchange conditions must 
be adhered to during operation. Therefore, it is considered imperative to plan for and 
find the appropriate weather window to conduct safe ballast exchange operations. 
 
Ballast exchange operations are complex procedures and may last from several hours 
to days. All personnel engaged in ballast exchange should be trained to respond to 
routine and emergency procedures. 
 
It should always be considered that while performing a ballast exchange at sea, failure 
of power system or any part of ballast pumping and piping system can take place. 
Such incidents should be brought immediately to the attention of the Company’s 
Safety Officer and emergency procedures should be activated to bring the ship back to 
her ballast seagoing condition as soon as possible. Such emergency procedures could 
be ballasting by gravity and even utilization of the general service pump. 
 
 
4.1. Sequential method 
 
The following describe a safe sequence for the exchange of ballast water using the 
empty-then-refill procedure, known as the sequential method. The process requires 
the removal of very large weights from the ship in a dynamic situation, and then their 
replacement. This is a new procedure, and a sense of familiarity with the mechanics of 
ballasting in port should not be allowed to induce complacency. 
 
The sample table below indicates the status of the ballast water in every tank used at 
the start of each step, and indicates the weight of fuel and domestic drinking water aft 
of the engine room bulkhead, estimated draughts, bending moments and shear forces 
at the time of the exchange. The action to be taken and tanks involved in each step are 
then specified. 
 
It will be noted that the original condition is restored after each pair of steps. A 
positive decision should be made at that time, taking account of the ship’s position, 
weather forecast, machinery performance and degree of crew fatigue, before 
proceeding to the next pair of steps. If any factors are considered unfavourable the 
ballast exchange should be suspended or halted. 
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Heeling effects due to asymmetrical emptying or filling be taken into account so that 
all steps represent upright conditions. Actual operations must be managed so that 
listing does not develop during pumping. The steps in the table meet trim and draught 
requirements of propeller and rudder immersion, to avoid any possibility of slamming 
while changing ballast, and to maintain the bridge visibility within tolerable limits. If 
not, a suitable warning should be issued in order to enable the Master to exercise 
suitable caution. 
 
It is as important to avoid under-pressure in a tank due to emptying, as it is to avoid 
overpressure when filling. The consequences of bulkhead damage, or even tank 
collapse, at sea will be even more significant than in port. Each step is checked for 
conformity with strength and stress limitations. Checks are made that the minimum 
intact stability requirements of the ship are met at every stage, and that the allowable 
limits of bending moments are not exceeded. Each step shall therefore be safe for the 
ship at sea in fair weather. The Ballast Exchange Plans developed in this manual are 
presented in Chapter 8 .  
 
 
4.2. Flow through method 
 
The flow-through method, whereby tanks are overfilled by pumping in additional 
water, has the advantage that it can be used in weather conditions which would be 
marginal for use of the sequential method, since there is little change to the condition 
of the ship. It is also used in cases where the sequential method presents structural 
dangers to the vessel as regard to the shear forces and bending moments developed 
during the operation. However, the flow-through method introduces certain other risks 
and problems which must be considered before using this procedure. Refer also to 
Section 6. 
 
Half of the additional costs of a ballast system designed for flow-through exchange 
arises from the distribution pipe work in the tank. Currently studies are in progress to 
examine in greater detail the flow regime in the tank, in order to optimize the amount 
and layout of the internal pipe work4. 
 
If the flow through method is used, caution should be exercised, as:  
 

• Air pipes are not designed for continuous water flow; 
• Current research indicates that pumping of at least three volumes of the tank 

capacity could be needed to be effective, when filling with clean water from 
the bottom and overflowing from the top; 

• Certain watertight and weather tight closures (e.g. manholes) which may be 
opened during ballast exchange should be re-secured. 

 
 
 
 
 

                                                
4 Holdo, A.E. Rose, A. Armstrong, 1999. An analysis of Flow-Through Ballast Water Exchange, 
Transimare Vol. 111 Pt 2. 
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4.2.1. Additional Safety issues related to the Flow-Through Method 
 
 
The parameters used when the ship is designed always take account of storm 
conditions and the water on deck which results. Therefore, even at maximum 
pumping rates, any accumulation of water on deck will be insufficient to affect 
stability. 
 
Research has established that it is necessary to pump in three times the volume of the 
tank to achieve a 95% change of water. For the record, pumping in only once the 
volume of the tank produces a 63% exchange; twice the volume produces 86% 
exchange, while four times the volume produces a 98% water exchange. 
 
A step by step procedure should be followed, listing the order in which tanks are to be 
processed. After each step, a positive decision should be made, taking into account the 
ship’s position, weather forecast, machinery performance and degree of crew fatigue, 
before proceeding to the next step. If any factors are considered unfavourable the 
ballast exchange should be suspended or halted. Ballast exchange by the floe through 
method is not permitted in freezing conditions. (See also paragraph 6.3. above). 
 
The size of the tank exit must permit a flow rate in excess of the pump capacity, in 
order to avoid over-pressurization of a tank, which can lead to structural damage. The 
recommended tank outflow should be 200% of the pumping capacity. Further more 
and although classification society rules generally specify that air pipes from tank are 
sized to allow an outflow equal to 125% of pumping capacity, on existing ships they 
are not intended to be used for continuous water flow. 
 
Tank covers or other openings to be used should be specified. Opening of tank covers 
or manholes, though it is a normal practice for seamen in fine weather may 
nevertheless, compromise the integrity of the main deck. The authority as well as the 
responsibility for this, rests with the Master, and prudent seamanship will ensure a 
procedure for conforming they are closed after work is completed. 
 
Only centrifugal ballast pumps should be used to avoid pulsing pressure. Large 
quantities of water cascading onto weather deck will impose serious safety risks and 
habitability degradation on crew members going about their other business. There will 
be increase in corrosion of deck plating and fittings, aggravated by interruption of 
routine maintenance. As a general rule, it will be unsuitable for double bottom tanks to 
be overflowed, onto the upper deck because the head of water will cause excess internal 
pressure, and the air pipes fitted are not intended to be used for continuous water flow. 
Ballast in double bottom tanks should be exchanged by sequential method. 
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CHAPTER 5: PROCEDURE FOR THE DISPOSAL OF SEDIMENTS 
 
 
Where practicable, routine cleaning of the ballast tank to remove the sediments should 
be carried out in mid-ocean or under controlled arrangements in port or dry dock. 
 
When sediment has accumulated consideration should be given to flushing tank 
bottoms and other surfaces when suitable areas, i.e. outside 200 nautical miles from 
land and in water depths of over 200 meters. The volume of sediment in a ballast tank 
should be monitored on a regular basis. 
 
Sediment in ballast tanks should be removed in a timely basis and as found necessary 
always taking into account safety and operational considerations addressed in this 
manual. The frequency and timing of removal will also depend on factors such as 
sediment build up, ship’s trading pattern, availability of reception facilities, work load 
of the ship’s personnel and safety considerations. 
 
Removal of sediment from ballast tank should preferably be undertaken under 
controlled conditions in port, at a repair facility or in dry dock. The removed sediment 
should preferably be disposed of in a sediment reception facility if available. 
 
Flushing by using water movement within a tank to bring sediment into suspension, 
will only remove a part of the mud, depending on the configuration of an individual 
tank and its piping arrangement. Removal may be more appropriate on a routine basis 
during scheduled dry dockings. This is often needed for other reasons anyway. 
However, flushing at sea may be a useful tool on some occasions such as when a ship 
changes its trading area. 
 
When sediment is removed from the ship’s ballast tanks and is to be disposed of by that 
ship at sea, such disposal should only take place in areas outside 200 nautical miles 
from land and in water depths of over 200 meters. 
 
A significant impediment in achieving adequate exchange and removal of sediment is 
of course the structural stiffening in the ballast tank itself. It would therefore be very 
beneficial if the structure could be simplified to provide an interrupted surface. 
Fortunately this possibility now exists due to the development of a sandwich plate 
construction by the Canadian Company Intelligent Engineering, in which a stiffened 
plate is formed by a metal-elastomer-metal sandwich. The use of this construction 
method in shipbuilding is approved by major Classification Societies and its application 
to ballast tanks looks very promising5. 
 
 
 
 
 
 
 

                                                
5 Lloyd’s Register 2000. A New Concept For A New Age – The Sandwich Plate System for 
Shipbuilding. Marine Bulletin Special Report. 
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CHAPTER 6: METHODS OF COMMUNICATION 
 
 
This section contains information to assist the Master in the procedures for coordinating 
the discharge of ballast water of a Coastal State, Local Government or other involved 
parties. 
 
The quick and effective communication between the ship and the Coastal State or other 
involved parties becomes vital in mitigating the effects of an unnecessary delay for 
ships seeking entry to Port States. 
 
The requirements and roles of the various national and local authorities involved vary 
widely from state to state and even from port to port. Approaches to the responsibility 
for ballast water exchange also vary. In majority of coastal states responsibility for 
compliance with port state requirements is placed on the ship owner and the ship. 
 
THE COASTAL STATE SHOULD BE CONTACTED FOR SPECIFIC 
BALLAST WATER DISCHARGE REQUIREMENT AND REPORTING PRIOR 
TO VESSEL’S ARRIVAL IN PORT STATES TERRITORIAL WATERS. 
 
Therefore the Master with the responsible officer should timely obtain all necessary 
information and prepare the vessel accordingly, taking into consideration the safety and 
operational restrictions as described in this plan. Information on specific port state 
procedures can be obtained either by referring to Appendix 6 of this plan, consulting 
the company and/or local agent for latest information/requirements. 
 
 
6.1. Action to be taken by the vessel where coastal state has specific procedures for 
        discharge of ballast water:  
 

• Contact ship’s agent to ascertain the latest information/requirements on ballast 
discharge in the water of respective state; (refer to Appendix 6 for information 
also – update as necessary if information received is newer than the one 
contained in Appendix 6) 

• Advise/communicate with the company and request any other information they 
might hold on ballast water discharge; 

• Follow agreed reporting procedures; 
• Use local port forms (if any) in replacement to forms contained in Appendix 5 

and follow instructions as per Section 12 for additional forms required by this 
Plan; 

• Ensure that you timely plan for all above actions and that safety and operational 
restrictions are consulted; 

• Keep proper records and have them readily available for possible inspection. 
 
 
6.2. Action to be taken by the vessel where coastal state has no specific procedures  

for discharge of ballast water: 
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• Contact ship’s agent and/or company to obtain latest information on the 
discharge requirements at port state territory; (update in Appendix 6 if new 
requirements have been placed in force.) 

• Advise/communicate with the company and request any other information they 
might hold on ballast water discharge; 

• If no specific forms are required use forms as per instructions in Chapter 7 and 
Appendix 5; 

• Carry out discharge of ballast water as per water ballast exchange plan 
calculated sequence; 

• Ensure that you timely plan for all above actions and that safety and operational 
restrictions are consulted; 

• Keep proper records and have them readily available for possible inspection. 
 
 
6.3. CREW TRAINING AND FAMILIARIZATION  
 
It is imperative priority to ensure that all Master, ship’s officers and crew have an 
understanding of the need for ballast water management through proper training. If 
crew members understand the reasons for the exchange or treatment of ballast water 
and associated sediments, they are more likely to ensure that it is carried out effectively 
and efficiently. 
 
Owners, managers, operators and other personnel involved in officer and crew training 
for ballast water management should consider the recommendations mentioned below. 
 
Training for ship’s masters and crews as appropriate should include instructions on the 
requirements of the convention, the ballast water and sediment management procedures 
and the ballast water records, having due regard to matters of ship safety, maintenance 
of records and reporting requirements, in accordance with the information contained in 
the IMO convention. 
 
The Master and Ballast Water Management Officer should ensure that the 
personnel assigned key responsibilities in any ballast exchange procedures are 
suitable and well trained. Special attention should be given to the safety aspects 
related with the relevant procedures. 
 
Ship’s officers and ratings engaged in ballast water exchange at sea must be aware of 
what is expected of them and why they should be trained in and familiarized with the 
following :  
 

• Ship’s pumping arrangements including ballast arrangements; 
• Locations of air and sounding pipes of all ballast tanks; 
• Position of all ballast tank suctions and pipelines; 
• Location and suitable access points for sampling points; 
• Overboard discharge arrangements and openings for release of water on deck; 
• Inspection and maintenance for ensuring that sounding pipes are clear and non-

return devices and air pipes are in good order; 
• Requirements of Ballast Water Management; 
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• Times and circumstances required to undertake the various ballast water 
exchange operations; 

• Methods used for ballast water exchange at sea used, the related safety 
precautions and associated hazards; 

• General safety considerations and safety aspects associated with the particular 
systems and procedures used onboard the ship which affect the safety or human 
health of crew and the safety of the ship; 

• Method of on-board ballast water record keeping, reporting and recording of 
routine soundings; 

• Precautions for entering tanks for sediment removal, safe handling and 
packaging and storage of sediment; 

 
A Training Record form is provided for this purpose in Appendix 5. This form may be 
substituted by the vessel’s ISM System training forms as applicable. 
 
 
 6.4. DUTIES OF APPOINTED BALLAST WATER MANAGEMENT  
OFFICER 
 
The Appointed Ballast Water management Officer is the Chief Officer. 
 
Duties of the appointed officer in charge of ballast water management include the 
following:  
 

• Ensure that the ballast water management and/or treatment procedures are 
followed and recorded; 

• Where ballast exchange is required, follow the applicable Ballast Exchange 
Sequence, or develop a new sequence on the basis of ship’s assessment 
criteria, condition of hull, equipment and weather forecast; 

• Ensure adequate and enough personnel and equipment are available for the 
execution of the Ballast Exchange Sequence and/or treatment; 

• Ensure that the steps/sequences are followed in the prepared order; 
• Inform the shore management on commencement/interruption/completion of 

ballast water exchange, using the Notification Form; 
• Maintain the Ballast Water Record Book and all other relevant/applicable 

documentation; 
• Prepare the appropriate national or port Ballast Water Declaration Form prior 

to arrival at destination; 
• Assist the port state control or quarantine officers for any sampling that may 

need to be undertaken; 
• Undertake familiarization and training of crew in ballast water management 

requirements and applicable shipboard systems and procedures; 
• Other duties specified by the Company. 

 
The Master must ensure that the Ballast Water Management Plan is clearly 
understood by the appointed Officer and by any other ships staff that may be 
involved.  
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Delay in ports may be avoided, if a proper ballast water management routine can be 
documented to the port authorities6 
 
The duty Officer must keep the Master advised on the progress of the plan from time 
to time. Should there be any doubt, or if the management plan does not keep to the 
schedule, the Master shall be advised accordingly. 
 
Additionally, the appointed Duty Officer shall inform the Chief Officer (if different) 
when commencing/stopping Ballast Operation at each stage. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                
6 Det Norske Veritas, 2009. Marine Consulting – Ballast Water Management and risks generated. 
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CHAPTER 7: RECORDING REQUIREMENTS 
 
 
The ballast water management officer is to ensure that the ballast water record book 
and any other necessary documentation/forms are completed and kept up-to-date. 
 
 
Ballast Water Record Book 
 
The Ballast Water Record Book may be an electronic record system or it may be 
integrated into another record book or system and which shall at least contain the 
information as specified in Appendix 5 and as per the convention requirement. 
 
The Ballast Water Record Book and relevant documentation is to be maintained on 
board for a minimum of two years in order to provide port state control or other 
authorized officers with information they may require concerning the ballast water on 
board the ship. Thereafter the manual should be maintained in the company’s control 
for a minimum period of 3 years. 
 
All appropriate forms are provided in Appendix 5 and are described below. 
 
 
7.1. Ballast Water Reporting Form  
 
The Ballast Water Reporting Form, is to be used when reporting ballast water 
management to national or local authorities that request such information in advance. 
Guidance for completing the form is also included in the pages following the form. 
Before this general form is completed, the appointed ballast water management 
officer should ensure that the appropriate form required by the country or port of call 
(if any) is used. 
 
 
7.2. Ballast Water Handling Log 
 
The Ballast Water Handling Log is to be maintained in order to provide quarantine 
officers with historical information they may require concerning the source of the 
ballast water on board the ship. 
 
 
7.3. Sediment Removal and Tank Flushing Log  
 
The Sediment Removal and Tank Flushing Log is to be maintained in order to provide 
quarantine officers with historical information they may require concerning sediment 
removal and tank flushing.  
 
 
7.4. Ballast Exchange Notification Form  
 
The Ballast Exchange Notification Form is to be used to notify shore management of 
ballast exchange prior to arrival at destination. 
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7.5. Ballast Exchange Plan 
 
 
The Ballast Exchange Plan is to be prepared taking into account the relevant 
assessment criteria, condition of hull and equipment. The shore management is to be 
advised accordingly. 
 
We will give following simple way of ballast water management summary7 reported 
to Authorities enabling the reader to understand all the required details (see also 
Appendix 6): 
 
COLUMN A – Ballast Water tanks / cargo holds 
Tank: List all ballast tanks (including cargo holds used for ballast water) on board. 
Full Capacity: Record the maximum capacity of every tank in cubic meters. 
 
COLUMN B – Ballast Water source 
BW uptake: Record the port where ballast water was taken up for the voyage. If 
ballast water was taken up at sea, please record the location using latitude and 
longitude coordinates. 
Uptake Date: Record the dates of ballast water uptakes (please use DD/MM/YY). 
Volume of BW taken up: Record the relevant volume, in cubic meters, of ballast 
water taken up at the place / date / time in question. 
 
COLUMN C – Exchange 
Pump Identification: Identify pumps for ballasting and state CURRENT, measured 
delivery rate – the amount of water per hour that the pumps currently deliver (from 
experience / measurement). This is not the same as the rated capacity of the new 
pumps.  
Exchange Location: Record start and end locations of deep sea ballast water exchange 
for each tank in Lat / Long coordinates. 
Exchange Date / Time: Record start and end date and time for each tank. 
List the Pumps Used: Record which pump(s) was used to exchange each tank. 
Empty / Refill Only: Residual volume when empty (m3) – When using the empty 
refill method (sequential) – record what volume was left in the tank at the end of the 
emptying cycle before refilling the tank – resultant mix of ballast water in each tank 
must contain no more than 5% of high risk water. 
Flow-Through / Dilution: Volume pumped (m3) - When using the flow-through or 
dilution method, record the volume of water pumped (Measured Capacity of pumps 
used for exchange x Hours of pumping). 
Percentage Exchanged: Record the percentage of the tank’s FULL capacity that was 
exchanged at sea. The percentage must be at least 95% in the case of Empty / Refill 
(sequential) method exchanges and at least 300% in the case of Flow-Through or 
Dilution method exchanges. 
 
 
 
 

                                                
7 Australian Quarantine and Inspection Service. Guide to completing the Ballast Water Management 
Summary. 
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CHAPTER 8: ASSESSMENT CRITERIA FOR SEQUENTIAL METHOD AND 
DEFINITION OF SEA STATE ACCORDING TO W.M.O. 
 
8.1. Assessment criteria for Sequential Method 
 
§ Longitudinal Strength 
§ Stability 
§ Minimum Draught Forward 
§ Propeller Immersion 
§ Bridge Visibility Forward 
§ Sloshing (where applicable) 

 
8.1.1. Longitudinal Strength 
 
The longitudinal strength criteria and results are shown in each Ballast Exchange Plan 
as applicable from Ship’s approved Loading Manual / Loadicator. Extracts from the 
approved loading manual are included at the end of this Appendix. 
 
8.1.2. Stability 
 
The Trim and Stability results and criteria are shown in each Ballast Exchange Plan as 
applicable from Ship’s approved Trim and Stability Manual Loadicator. Extracts from 
the Trim and Stability manual are included at the end of this Appendix. 
 
8.1.3. Minimum Draught Forward 
 

Minimum Draught Forward     Tfb: 7.81 (m) 
 
For steps / sequences where this criterion is not satisfied, it is recommended 
that the operation is carried out in calm seas, unless an acceptable sea state has 
been defined (see also paragraph 6.4). 
 
 

8.1.4. Propeller Immersion 
 

Propeller shaft above baseline H: 4.500 (mm) 
Propeller diameter   Dp: 7.600 (mm) 
 
Propeller immersion is defined as the I/D where  
I = distance from propeller centerline to the waterline 
D = Propeller diameter 
 
For steps / sequences where the propeller immersion is not satisfied, i.e. less 
than 50%, the Master is advised that the propeller will not be fully immersed 
(see also paragraph 6.4). 
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8.1.5. Bridge Visibility Forward 
 

As an indication of bridge visibility, the view of the sea surface forward of the 
bow from the conning position is to be not more than two ship lengths or 
500m whichever is less. It is recognized that not all ships in service comply 
with SOLAS 1974, Chapter V Safety of Navigation, Regulation 22, 
Navigation Bridge Visibility. In such cases, ships in service are expected to 
comply in respect of forward view and blind sectors, in so far as is practicable 
without structural alteration being required. 
 
Length between perpendiculars Lpp = 223.00 (m) 
Height of conning position  Dc = 35.20 (m) 
Height of position ‘S’   Ds = 23.80 (m) 
Horizontal distance from conning position to position ‘S’   KcKs = 192.85 (m) 
Horizontal distance from Fp to position ‘S’ KfKs = 1.80 (m) 
 
Note: Where there are containers or other cargo on deck, the position ‘S’ 
should be considered in respect of worst visibility. If the position ‘S’ is aft of 
the fore perpendicular, then KfKs is to be taken as a negative value. 
 
The Bridge forward visibility criterion for the various steps of a ballast 
exchange is as follows: 
 

             
 
 
For steps / sequences where bridge visibility forward criterion is not satisfied, 
the Master is advised that bridge visibility forward will be reduced. These 
steps / sequences are to be carried out in daylight hours only and lookouts are 
to be posted forward, in radio communication with the bridge. 
 
 

8.1.6. Sloshing (where applicable) 
 

The use of the sequential method will result in partial fillings of ballast tanks 
or holds which, when contemplated for sea-going conditions, could pose a risk 
of significant loads due to sloshing induced by the ship motions. Sloshing 
studies carried out indicated that the following cases should not pose a 
sloshing risk: 
 
§ Fore peak tank filled with a centerline wash bulkhead or a centerline 

ring structure or horizontal ring structures 
§ Wing ballast tanks of single skin oil tankers fitted with transverse ring 

web structures 
 

According to a three-star rating system issued by PWSRCAC8, sequential 
method has following ratings for major criteria: 

                                                
8 Prince William Sound Regional Citizens’ Advisory Council. 
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§ Safety, one star rating: catastrophic risk potential for vessel failure or 
loss of human life 

§ Environmental, three stars rating: technology removes invasive species 
and has no negative impact on the environment 

§ Efficacy, three stars rating: very effective in treating a wide variety of 
invasive species and is readily available 

§ Cost, three stars rating: technology well established and proven cost 
effective  

§ Practicality, three stars rating: little or no impact on current operations 
 
 
8.2.Sea States according to W.M.O. 
 

Sea State Code Description Range of significant wave 
height (meters) 

0 Calm (glassy) 0 
1 Calm (rippled) 0 – 0.1 
2 Smooth (wavelets) 0.1 – 0.5 
3 Slight 0.5 – 1.25 
4 Moderate 1.25 – 2.5 
5 Rough 2.5 – 4.0 
6 Very Rough 4.0 – 6.0 
7 High 6.0 – 9.0 
8 Very High 9.0 – 14.0 
9 Phenomenal Over 14.0 

 
 
8.3. List of Ballast Exchange Plans 
 

No. Description of 
Conditions 

Condition number 
from approved 
manual, upon 

which the plan is 
based 

Methods of 
Ballast exchange 

examined 

1 Ballast Condition Condition no. 3 Combined method 
 
 
The results of the calculations against relevant criteria described in Appendix 1 are 
included herein for each step of the Ballast Exchange Plans listed above. 
 
 
8.3.List of possible Ballast Exchange methods for each Ballast Tank 
 
 
Ballast Tank Frame No. Capacity (m3) Applicable 

Methods for 
Ballast 

Exchange 

Remarks 

Forepeak Tank 234-251 2572.6 Sequential  
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W.B.T. 1 (P) 199-229 3140.3 Sequential or 
Flow Through 

See note 1 

W.B.T. 1 (S) 199-229 3361.6 Sequential or 
Flow Through 

See note 1 

W.B.T. 2 (P) 169-199 2012.5 Sequential or 
Flow Through 

See note 1 

W.B.T. 2 (S) 169-199 2233.8 Sequential or 
Flow Through 

See note 1 

W.B.T. 3 (P) 139-169 2017.8 Sequential or 
Flow Through 

See note 1 

W.B.T. 3 (S) 139-169 2239.1 Sequential or 
Flow Through 

See note 1 

W.B.T. 4 (P) 109-139 2017.8 Sequential or 
Flow Through 

See note 1 

W.B.T. 4 (S) 109-139 2276.9 Sequential or 
Flow Through 

See note 1 

W.B.T. 5 (P) 79-109 2015.3 Sequential or 
Flow Through 

See note 1 

W.B.T. 5 (S) 79-109 2236.6 Sequential or 
Flow Through 

See note 1 

W.B.T. 6 (P) 49-79 2066.5 Sequential or 
Flow Through 

See note 1 

W.B.T. 6 (S) 49-79 2186.3 Sequential or 
Flow Through 

See note 1 
 

Aft peak Tank -5 - 15 293.14 Sequential  
 
Note 1: The method to be used shall be decided depending on the results of the 
particular loading condition. 
 
 
8.5. Time Table for Flow Through Method 
 
Ballast Tank Frame No. Capacity (m3) Pumps Time for 3 

exchanges 
(hrs) 

W.B.T. 1 (P) 199-229 3140.3 Ballast pump 
no. 1 or 2 

8.56 

W.B.T. 1 (S) 199-229 3361.6 Ballast pump 
no. 1 or 2 

9.17 

W.B.T. 2 (P) 169-199 2012.5 Ballast pump 
no. 1 or 2 

5.49 

W.B.T. 2 (S) 169-199 2233.8 Ballast pump 
no. 1 or 2 

6.09 

W.B.T. 3 (P) 139-169 2017.8 Ballast pump 
no. 1 or 2 

5.50 

W.B.T. 3 (S) 139-169 2239.1 Ballast pump 
no. 1 or 2 

6.11 

W.B.T. 4 (P) 109-139 2017.8 Ballast pump 
no. 1 or 2 

5.50 
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W.B.T. 4 (S) 109-139 2276.9 Ballast pump 
no. 1 or 2 

6.21 

W.B.T. 5 (P) 79-109 2015.3 Ballast pump 
no. 1 or 2 

5.50 

W.B.T. 5 (S) 79-109 2236.6 Ballast pump 
no. 1 or 2 

6.10 

W.B.T. 6 (P) 49-79 2066.5 Ballast pump 
no. 1 or 2 

5.64 

W.B.T. 6 (S) 49-79 2186.3 Ballast pump 
no. 1 or 2 

5.96 
 

 
8.6. SHIP’S PLANS 
 

1. General Arrangement 
2. Capacity Plan 
3. Ballast Water Sampling Points Plans and Table Listing 

 
 
List of Ballast Water Sampling Points 
 

Ballast Tank Frame No. Location of 
sampling point 

Type of sampling 
point 

No 1 W.B.T. 
(P&S) 

199-229 Between Frame 
No. 226-227 (P&S) 

Manhole 

No 1 W.B.T. 
(P&S) 

199-229 Between Frame 
No. 209-210 (P&S) 

Manhole 

No 2 W.B.T. 
(P&S) 

169-199 Between Frame 
No. 194-195 (P&S) 

Manhole 

No 2 W.B.T. 
(P&S) 

169-199 Between Frame 
No. 171-172 (P&S) 

Manhole 

No 3 W.B.T. 
(P&S) 

139-169 Between Frame 
No. 164-165 (P&S) 

Manhole 

No 3 W.B.T. 
(P&S) 

139-169 Between Frame 
No. 142-143 (P&S) 

Manhole 

No 4 W.B.T. 
(P&S) 

109-139 Between Frame 
No. 135-136 (P&S) 

Manhole 

No 4 W.B.T. 
(P&S) 

109-139 Between Frame 
No. 112-113 (P&S) 

Manhole 

No 5 W.B.T. 
(P&S) 

79-109 Between Frame 
No. 104-105 (P&S) 

Manhole 

No 5 W.B.T. 
(P&S) 

79-109 Between Frame 
No. 82-83 (P&S) 

Manhole 

No 6 W.B.T. 
(P&S) 

49-79 Between Frame 
No. 74-75 (P&S) 

Manhole 

No 6 W.B.T. 
(P&S) 

49-79 Between Frame 
No. 52-53 (P&S) 

Manhole 
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CHAPTER 9: RESULTS FROM LOADING MANUAL 
 
The most basic step of our Plan is to confirm that ship’s trim, stresses, draught, 
stability, list will not be affected by the ballast exchange methods that we described 
above. 
 
In order to confirm that ship will not be affected, we have to make some calculation 
reports by using ship’s Loading Manual. 
 
Our results that are shown in the following pages can be categorized into following: 

- Initial Condition 
- Step 1 
- Step 2 
- Step 3 
- Step 4 
- Steps 5-16 

 
In each step, firstly we enter the weights of solids, cargo, ballast, fuel & 
miscellaneous. Obviously, weight of solids and cargo is considered to be zero because 
our calculations are based on ballast exchange procedure. Weight of fuel is 1588.369 
tons and weight of miscellaneous items is 405.594. Therefore, the only weight that is 
changed step by step is the weight of ballast water. 
 
Based on the results of the Loading Manual, we can check with the safety limits given 
if Trim, List & Draught calculated are sufficient to ensure ship’s safe navigation. 
 
Another basic calculation is the maximum bending moment (specified for each step 
between which groups of frames will be faced) and the maximum shear force 
(specified for each step in which frame will be faced). 
 
Regarding the stability of the ship, we can note the changes of the Vertical Center 
Gravity (VCG), the Transverse Center Gravity (TCG) and the Longitudinal Center 
Gravity (LCG) for each tank (Ballast Tanks, Fuel Tanks & Miscellaneous Tanks). 
 
For all the steps that we follow, we confirm that ship’s trim, stresses, draught, 
stability, list will not be affected by the ballast exchange methods that we follow. 
 
After following all the steps, we take results as listed in the following pages and we 
can note that maximum shear force for all steps is reported at frame no. 199 (exactly 
between Water Ballast Tanks no. 1 & 2). Maximum bending moment for all steps will 
be faced between frames no. 124 & 109, except step 1 where maximum bending 
moment will be faced between frames no. 169 & 154. 
For all steps, ship’s GM (liquid) is calculated above minimum limits, i.e. 0.200 m. 
 
One of the series of trials conducted was to examine the process of ballast water 
exchange. Methylene blue dye can be added directly to the tank through three 
sampling tubes and a period of approximately 20 hrs shall be allowed for dispersion9. 

                                                
9 Rigby G. & Hallegraeff G. 1994. The Transfer and Control of Harmful Marine Organisms in 
Shipping Ballast Water. 
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CHAPTER 10: ITEMS FOR CONSIDERATION WHEN CHOOSING / 
INSTALLING BALLAST WATER TREATMENT SYSTEMS 
 
a. Ballast water pump capacity vs. ballast water treatment system capacity 
The ballast water pumping capacity (1 pump) of a ship cannot exceed the capacity 
(Treatment Rated Capacity, TRG) of the treatment system, as given in the Type 
Approval Certificate of the treatment system. 
 
In case two pumps (where capacity of both pumps exceed the TRG of the installed 
treatment system) are connected to the treatment system, instructions in the Ballast 
Water Management Plan stating that only one pump can be run at a time must be 
included. 
 
A possible solution when the ballast pumping capacity exceeds the TRG of the 
treatment system is to install an orifice in the inlet pipe to the treatment system to 
limit the flow. 
 
b. Ballast pump pressure head 
Some ballast water treatment systems will need new or additional ballast water 
pumps. Ballast water pumps with increased head may cause some challenges to be 
considered: 

- Suitability of existing flanges to tackle the higher 
pressure in the system 

- New pressure drop calculations for the air pipes of the 
ballast tanks in case the flow rate increases. 

 
c. Bypass operations of the treatment system 
The guidelines for Type Approval of ballast water treatment systems require, in the 
event of an emergency, that suitable bypasses or overrides of the treatment system to 
protect the safety of the ship and personnel should be arranged. Such bypasses should 
activate an alarm, and the bypass event should be recorded by the Control Equipment 
of the treatment system. The alarms are audible and visual signals in all stations from 
which ballast water operations are controlled. 
 
Any additional bypass possibility of the treatment unit in a ballast system must in 
general be avoided or logged automatically in the treatment system’s control unit. 
This in general is applicable in cases of heeling operations or other internal movement 
of ballast water in the ship. These operations must be identified by the control unit of 
the treatment system to avoid triggering the bypass alarm. 
 
Accidental filling and discharging by gravity of the ballast water must be avoided by 
installing non-return valves on the ballast piping between the overboard discharge 
outlet and the ballast tanks. 
 
d. Safety issues related to gas generation during treatment of the ballast water 
Some ballast water treatment systems use or generate different toxic and flammable 
gases in order to achieve the required treatment level by the Convention. 
A guideline for the storage of chemicals onboard ships has been developed at IMO, 
given in BWM.2 / Circ. 20 dated 21st July 2009. 
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Toxicity, explosion and flammability of the gases generated while treating the ballast 
water must be considered and proposals for dealing with those gases (ventilation, fire 
fighting, alarms etc.) will be considered and approved by ship’s classification society. 
Typical gases are: Hydrogen (H2), Ozone (O3), Methane (CH4) and Sodium 
Hypochlorite (NaClO). 
 
e. Inerting of ballast tanks 
Some ballast water treatment systems combine their technology with inerting of the 
ballast tanks. Inerting of the ballast tanks as part of normal operation represents an 
increased risk for personnel in connection with tank entry. 
 
The governing rule with respect to piping system of the ballast tanks is that it must be 
possible to over-pump the ballast tanks within the pressure limits of the structure. 
Pressure drop calculations must be submitted for approval. 
 
The following alternatives are accepted to classification societies as means to 
maintain the Inert Gas pressure in the ballast tank: 

- Pressure relief loop with discharge directly overboard. 
- Pressure-Vacuum valves with means to release water. 

 
Discharging of ballast normally ensures that there is adequate oxygen levels in ballast 
tanks, although one is frequently struggling with achieving adequate levels in the 
double bottom area (portable fans with plastic hoses leading to the double bottoms are 
normally required arranged prior to tank entry). 
 
The following assessments must be considered when inerting ballast tanks: 

• Assessment of capacity of the P/V valve during discharging (vacuum) and 
ballasting (pressure relief with water). 

• Arrangements for ventilating double bottom part of ballast tanks must be 
provided. 

• Inerted ballast tanks to have direct access to open deck. 
• Air and Sounding pipes to be led to open deck. 
• Warning signs posted at the manholes of the ballast tanks. 
• Safety procedures for tank entry for the ballast tanks to be included in the 

ship’s safety manual. 
• Leakage hazards from an inerted tank to a non-inerted tank must be considered 

and identified with relevant procedures in the ship’s safety manuals. 
 
f. Installation of treatment equipment in gas dangerous zones 
For oil tankers and chemical carriers with liquid products having a flash point not 
exceeding 60 degrees Celsius, all electrical equipment must be based in a non-
hazardous area, or must be certified as safe for use in a hazardous area. 
 
Ballast water from ballast tanks adjacent to cargo tanks in which liquids with flash 
point not exceed 60 degrees Celsius is present, is not allowed to be led to the engine 
room because of risk of leakage of flammable gases. Following the same reasoning, it 
is not allowed to take ballast water from such ballast tanks into gas safe rooms on 
deck. 
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CONCLUSIONS 
 
 
The Convention, as per which we prepared relevant plan, specifies two standards to 
satisfy its requirements, Ballast Water Exchange (Standard D-1) and Ballast Water 
Treatment (Standard D-2). 
 
Guidelines on how a Ballast Water Management Plan must be set up have been 
developed within IMO. The Guidelines are given in Resolution MEPC.127 (53) (see 
also Appendix 4). 
Ship’s classification society (DNV) approves Ballast Water Management Plans found 
to be in compliance with the aforementioned guidelines.  
 
We prepared relevant Plan for ship using exchange methods, which is different than a 
Plan for ships using treatment methods. However, the Guidelines given in Resolution 
MEPC.127 (53) are valid for both methods. 
 
The methods that are suitable for our case study is the sequential method (empty / 
refill) and the flow-through method (see also relevant table in Chapter 8). 
 
Sequential method is very friendly to the environment, its practicality and efficacy are 
in a high level, however as described in Chapter 8, there are many assessment criteria 
related to safety that have to be carefully examined before using this method. 
 
Therefore, we conclude that the best exchange method for specific oil tanker (which is 
more than twenty years old and its trading area is Middle East – Far East) is the flow 
trough method. According to relevant time table shown in Chapter 8, time required to 
perform three exchanges varies between 5.5 and 9.17 hours for each ballast tank. 
 
The tool that we used to confirm suitability of the flow-through method is the ship’s 
Loading Manual (see Chapter 9), from where we can take some useful results, such as 
maximum bending moment, maximum shear force etc. It is very important to ensure 
that trim, list, stability, draught and stresses will not be affected in a negative way by 
the method that we use for the ballast exchange. 
 
All of the various potential ballast water treatment technologies are currently at a very 
early stage of development and significant further research is required. 
 
It is likely to be some years before a new ballast water treatment system is developed, 
proven effective, approved and accepted for operational use. Ballast water exchange 
will therefore remain a primary method for some time yet, despite its limitations. 
 
It appears that any new ballast water treatment system will involve a combination of 
technologies, for example primary filtration or physical separation followed by a 
secondary biocide treatment. 
 
Treatment systems are much more expensive than exchange methods and usually can 
be installed on new buildings or on ships of low age. It is not economically efficient 
to install such treatment systems on a ship that is more than twenty years old, like 
M/T TAXIARCHIS. 
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APPENDIX 5: BLANK FORMS: 

 

1. Ballast Water Handling Log 

2. Sediment Removal And Tank Flushing Log  

3. Ballast Water Reporting Form 

4. Ballast Exchange Notification Form 

5. Ballast Exchange Plan 

6. Training Record Form 
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Ballast Water Handling Log 
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Sediment Removal And Tank Flushing Log 

 

Ship SPARTAN WARRIOR Port of Registry MONROVIA IMO number 9030993 
 

TANK(S) DATE ACTIVITY 
GEOGRAPHIC 

LOCATION (Port or Lat. 
& Long.) 

SIGNATURE OF 
OFFICER IN 

CHARGE 
RANK 
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Ballast Water Reporting Form (To be provided to the Port State Authority upon request) 

1. SHIP INFORMATION 2. BALLAST WATER 
Ship’s 
Name:  

SPARTAN 
WARRIOR Type:  OIL TANKER IMO 

Number: 9030993 Specify Units: M3, MT, LT, ST 

Operator:  Gross 
Tonnage: 159.766 Call Sign: ELLB2 

Total Ballast Water on Board:  
Flag: LIBERIA Arrival 

Date:  Agent:  

Last Port and Country:  Arrival 
Port:  Total Ballast Water Capacity:  Next Port and Country:  

     
3. BALLAST WATER TANKS 

Ballast Water Management Plan on board?  YES    NO    
Management Plan Implemented?  YES    NO    
Total number of ballast tanks on board:   No. of tanks in ballast:   IF NONE IN BALLAST GO TO No. 5. 
No. of tanks exchanged:   No. of tanks not exchanged  
 

4. BALLAST WATER HISTORY: RECORD ALL TANKS THAT WILL BE DE-BALLASTED IN PORT STATE OF ARRIVAL; IF 
NONE GO TO No. 5. 

Tanks / 
Holds 

(List multiple 
sources per 

tank 
separately) 

BALLAST WATER SOURCE BALLAST WATER EXCHANGE  
Circle one: Empty/Refill or Flow Through BALLAST WATER DISCHARGE 

DATE 
DDMM

YY 

Port 
or 

Lat/L
ong 

Volume 
(M3) 

Temp 
(M3) 

DATE 
DDMM

YY 

Endpoin
t 

Lat/Lon
g 

Volu
me 

(M3) 

% 
Exch. 

Sea 
Hgt. (m) 

DATE 
DDMM

YY 

Port or 
Lat/Lon

g 

Volum
e 

(M3) 

Salinity 
(units) 
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Ballast Water Tank Codes: Forepeak = FP, Aftpeak = AP; Bottom Side = BS; Top Side = TS; Cargo Hold = CH; Other = O 
IF EXCHANGES WERE NOT CONDUCTED, STATE OTHER CONTROL ACTION(S) TAKEN:   
IF NONE STATE REASON WHY NOT:   
 
5. IMO BALLAST WATER GUIDELINES ON BOARD (RES. A.868(20))?  YES    NO    
RESPONSIBLE OFFICER’S NAME, TITLE (PRINTED) AND SIGNATURE:   
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Ship Information 
 
Ship’s Name: Print the name of the ship. 
Owner: The registered owners or operators of 
the ship. 
Flag: Country of the port of registry. 
Last Port and Country: Last port and 
country at which the ship called before arrival 
in the current port - no abbreviations, please. 
Next Port and Country: Next port and 
country at which the ship will call, upon 
departure from the current port - no 
abbreviations, please. 
Type: List specific ship type, write out or use 
the following abbreviations: 
bulk(bc); roro (rr); container (cs); tanker(ts); 
passenger (pa); oil/bulk ore (ob); general cargo 
(gc). Write out any additional ship types. 
GT: Gross tonnage. 
Arrival Date: Arrival date at current port. 
Please use the European date format 
(DDMMYY) 
IMO Number: Identification Number of the 
ship used by the International Maritime 
Organization. 
Call Sign: Official call sign. 
Agent: Agent used for this voyage. 
Arrival Port: This is the current port. No 
abbreviations, please. 
 
Ballast Water  
 

(Note: Segregated ballast water = clean, non-oily 
ballast) 
Total ballast water on board: Total segregated 
ballast water upon arrival at current port - with units. 
Total ballast water capacity: Total volume of all 
ballastable tanks or holds - with units. 
Ballast Water Tanks: Count all tanks and holds 
separately (e.g. port and starboard tanks should be 
counted separately). 
Total No. of Tanks on board: Count all tanks and 
holds that can carry segregated ballast water. 
Ballast Water Management Plan on board?: Do 
you have a ballast water management plan, specific 
to your ship, onboard? Circle Yes or No. 
Management Plan Implemented?: Do you follow 
the above plan? Circle Yes or No. 
No. of Tanks in Ballast: Number of segregated 
ballast water tanks and holds with ballast at the start 
of the voyage to the current port. If you have no 
ballast water on board, go to Section 5. 
No. of Tanks Exchanged: This refers only to tanks 
and holds with ballast at the start of the voyage to 
the current port. 
No. of Tanks Not Exchanged: This refers only to 
tanks and holds with ballast at the start of the voyage 
to the current port. 
 
Ballast Water History 
 
BW Source: Please list all tanks and holds that you 
have discharged or plan to discharge in this port. 
Carefully write out, or use codes listed below the 

table. Follow each tank across the page, 
listing all source(s), exchange events, and/or 
discharge events separately. If the ballast 
water history is identical (i.e. the same 
source, exchange and discharge dates and 
locations), sets of tanks can be combined 
(example: wing tank 1 with wing tank 2, both 
water from Belgium, exchanged 02.11.97, 
mid ocean). Please use an additional page if 
you need, being careful to include the arrival 
date, ship’s name and IMO number at the 
top. 
Date: Date of ballast water uptake. Use 
European format (DDMMYY). 
Port or Latitude/Longitude: Location of 
ballast water uptake. 
Volume: Volume of ballast water uptake, 
with units. 
Temperature: Water temperature at time of 
ballast water uptake, in degrees centigrade 
(Celsius). 
BW Exchange: Indicate Exchange Method: 
Circle empty/ refill or flow through. 
Date: Date of ballast water exchange. Use 
European format (DDMMYY). 
Endpoint or Latitude/Longitude: Location 
of ballast water exchange. If it occurred over 
an extended distance, list the end point 
latitude and longitude. 
Volume: Volume of ballast water exchanged, 
with units. 
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Percentage exchanged: Percentage of ballast 
water exchanged. Calculate this by dividing the 
number of units of water exchanged by the 
original volume of ballast water in the tank. If 
necessary, estimate this based on pump rate. 
(Note: For effective flow-through exchange 
this value should be at least 300%). 
Sea Height (m): Record the sea height in 
meters at the time of the ballast exchange 
(Note: This is the combined height of the wind 
seas and swell, measured from crest to trough. 
It does not refer to the depth.) 
 
BW Discharge:  
 
Date: Date of ballast water discharge. Use 
European format (DDMMYY). 
Port or Latitude/Longitude: Location of 
ballast water discharge, no abbreviations for 
ports. 
Volume: Volume of ballast water discharged, 
with units. 
Salinity: Record salinity of ballast water at the 
time of discharge, with units, (i.e. specific 
gravity (sg) or parts per thousand (ppt)). 
If exchanges were not conducted, state 
other control action(s) taken: If exchanges 
were not made on all tanks and holds to be 
discharged, what other actions were taken? 
E.g. transfer of water to a land based holding 
facility, or other approved treatment. 

If none, state reasons why not: List specific reasons 
why ballast exchange was not done. This applies to 
all tanks and holds being discharged. 
IMO Ballast Water Guidelines On Board?: Do 
you have IMO Resolution A.868(20) on board your 
ship? Circle Yes or No. 
Responsible Officer’s name and title (Printed) 
and signature: e.g. the First Mate, Captain, or Chief 
Engineer must print his name and title and sign the 
form. 
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APPENDIX 5 

Ballast Exchange Notification Form 

 

SHIP: SPARTAN WARRIOR VOYAGE:       DATE:        

TO:          

ATTN:         

FROM: Ballast Water Management Officer        

NOTIFICATION OF BALLAST WATER EXCHANGE PRIOR ARRIVAL AT DESTINATION 

LOCATION FOR BALLAST WATER EXCHANGE: Latitude:        Longitude:       

BALLAST WATER EXCHANGE METHOD: SEQUENTIAL COMBINED FLOW-THROUGH 
(Select one or both boxes, as appropriate)    

BALLAST WATER EXCHANGE DURATION: COMMENTS WITH RESPECT TO SHIP SAFETY, IF ANY: 

COMMENCED AT:               

INTERRUPTED AT (if applicable):               

COMPLETED AT:               
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Training Record for Ballast Water Management Manual 

Date Name Rank Signature Remarks Verified 

By 

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

MASTER SIGNATURE DATE: SHIPS STAMP 
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APPENDIX 1: NATIONAL OR LOCAL QUARANTINE REQUIREMENTS FOR THE 

CONTROL AND MANAGEMENT OF SHIPS’ BALLAST WATER 

AND SEDIMENTS (Including MSC Circ 1145) 

General 

 

This Appendix includes national and local requirements from different countries in alphabetical 

order. Most of the information is based on ICS / INTERTANKO’s model ballast water plan from 

November 1997, however some updated information is included. 

 

It is proposed that the vessel’s personnel include relevant information from their own experience 

with different port states in this appendix. New information from other sources may be included 

here. 

 

Some of the port states have made information regarding their requirements available on the 

internet. Their home page addresses may be found in the table below and on print outs included 

for that particular country. Printout from their internet pages is also included in this appendix. 

 

Please note that some of the requirements may have changed without our knowledge. There may 

also be countries not included in this appendix that have recently introduced new requirements. If 

approaching a port, in which the ship has no previous experience on ballast water practice, it is 

wise to contact the local authorities in advance. 

 

 

This section must be regularly reviewed and updated by the ship and the management 

company, as information becomes available. 
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