












2 
 

 

1 ABBREVIATIONS 

 
 

  

 

AIS: Aquatic/Alien Invasive Species 
AMS: Alternative Management Systems 
BWE: Ballast water exchange 
BWM: Ballast water management 
BWMC: International Convention for the Control and Management of Ships�¶���%�Dllast 
Water and Sediments 
BWMS: Ballast water management systems 
BWRB: Ballast Water Record Book 
BWT: Ballast Water Treatment 
D-1 standard: Ballast Water Exchange Standard (BWM Convention) 
D-2 standard: Ballast Water Performance Standard (BWM Convention) 
EU: European Union 
GESAMP: Joint Group of Experts on the Scientifi c Aspects of Marine Environmental 
Protection 
GEF: Global Environment Facility 
HAOP: Harmful aquatic organisms and pathogens 
IMO: International Maritime Organization 
MARPOL: International convention for the prevention of pollution of ships 
MEPC: Marine Environment Protection Committee 
NIS: Non-Indigenous Species 
PSC: Port State control 
UNCED: United Nations Conference on Environment and Development  
UNDP: United Nations Development Program  
USA: United States of America 
USCG: United States Coast Guard 
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3 THESIS INTRODUCTION 

3.1.1 Background of thesis 

Shipping translates more than 80% of the world's goods and carries around 3 to 5 billion tones 

of ballast water internationally every year1. Ballast water is essential to the safe and efficient 

operation of shipping, but it also poses a serious ecological, economic and health threat 

through the transfer of invasive aquatic species inadvertently carried in it. Thousands of 

potentially harmful marine species are transported all over the world into the ballast water. 

The problem arises when ballast water, taken from a ship for equilibrium, stability and 

structural integrity, contains unwanted marine organisms. When discharged into new 

environments, they may become invasive and seriously disrupt natural ecology, affect 

economic activities, and cause serious human health problems. There are hundreds of 

examples of severe ecological, economical and human health impacts from invasive aquatic 

species around the world and the costs associated with invasions are in the range of hundreds 

of billion US dollars. Once established, it is virtually impossible to control an invasive species 

and the impacts are usually irreversible. The ballast water problem requires solutions that 

integrate biological and engineering aspects and is as complex as the biology of marine 

organisms can be2. The Ballast water contains a variety of organisms including bacteria and 

viruses and the adult and larval stages of the many marine and coastal plants and animals. 

While the vast majority of such organisms will not survive to the point where ballast is 

discharged, some may survive and thrive in their new environment. These "non-native 

species", if they are installed, can have serious environmental, economic and public effects to 

the receiving environment. The transfer of invasive marine species into new environments 

through ballast water has been recognized as one of the greatest threats to the oceans of the 

planet. As global and national awareness of the risks associated with the transportation and the 

establishment of the NIS has escalated, both the power and scope of the BWM requirements 

for the shipping industry3.Hull and water ballast pollution on ships are two of the major 

players for the introduction of non-native species (NIS) into aquatic ecosystems. Anti-

pollution measures and new ballast regulations will increase shipping costs. However, the 

NIS, which have the potential to become penetrating, could also negatively affect the industry 

                                                      
1 LR,Understanding ballast water management,2016, p.3 
2 IMO,4page flyer BMW Convention,2007, p.2 

3 Danielle E. Verna and Bradley P. Harris, Review of ballast water management policy and associated implications for Alaska,2016, p.1 
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7 in an effort to untwist the costs incurred to the ship owners and other groups or organizations 

such as flag states. Finally, the 8th Chapter is composed by the various conclusions and results 

derived from the analysis conducted, having in mind the progress in the legal approach and the 

possible limitations it provides to individuals and organizations referring to an economic 

review. 

  



http://archive.iwlearn.net/globallast.imo.org/globallast.imo.org/the-bwmc-and-its-guidelines/index.html


https://oceanconference.un.org/
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Figure 2: Impacts of Aquatic Invasive Species 

Source: NOAA FISHERIES SERVICE 

 
4.4 Ways of IAS introduction 

There are many ways that allow the transportation of the invasive alien species. The most 
famous are the ballast water operations and the bio-fouling of ship hulls. Furthermore, through the 
release of unwanted pets and fishing bait or the release or escape of laboratory animals. The escape of 
species from water gardens, aquaculture facilities or nurseries. In addition, the introduction for habitat 
restoration or erosion control efforts.42  Below, the fouling problem is analyzed in order to examine 
similar actions taken by the IMO for an other type of introduction of ias in a foreign territorial. 
 

 
Figure 3: Ways of transportation of IAS 

Source: Globallast Partnership 

4.5 Fouling   

Fouling is the situation when the marine organisms get attached to the hulls preventing 

the ship from her normal operations, decreasing her velocity and increasing her fuel 

consumption. The consequences are similar to those of the ballast water problem and it is also 

consider as an important vector that causes disasters to the marine environment. 

In 1992, the Rio Conference on Environment and Development was developed in order 

to handle the problem of fouling, where the States had to take precautions to control the 
                                                      
42 National Oceanic and Atmospheric Administration, U.S. Department of Commerce 









http://splash247.com/ballast-water-treatment-systems-invest-scrap/
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Figure 4: Types of Ballast Water Treatment 

Source: DNV-GL 

 

5.3 The Ballast-Free Ship Concept 

Researchers from the University of Michigan are investigating a radical new design for 

cargo ships that would eliminate ballast tanks. 

The ballast-free ship concept could be a promising alternative that is able to block 

invasive organisms while eliminating the need for expensive sterilization equipment, said 

Michael Parsons, professor of naval architecture and marine engineering and co-leader of the 

project61. 

Ballast water exchange procedure at sea is subject to several serious limitations, some of 

which are inapplicability on short voyages, ship safety and stability limitations in rough seas 

and bad weather in general. Other techniques for treating ballast water include filtration, heat, 

ultra-violet light, ozone, de-oxygenation, electro ionization and others. However, none of these 

technologies have been shown to be fully effective at least not yet.  

The traditional approach and method, since the introduction of steam machinery, has 

been the use of ballast water in order to increase the weight of the vessel in the light cargo 

condition. The principal behind the ballast free ship design was the view of the ballast 

condition as a change of buoyancy, rather than an addition of weight, to get the vessel to its 

                                                      
61 https://www.sciencedaily.com/releases/2008/03/080326111641.htm 

https://www.sciencedaily.com/releases/2008/03/080326111641.htm














https://www.dnvgl.com/news/mepc-71-agrees-to-implementation-dates-for-ballast-water-treatment-systems-96659














http://www.ship-technology.com/features/featureimo-vs-uscg-navigating-the-differences-in-ballast-water-regulation-4824245/
http://www.ship-technology.com/features/featureimo-vs-uscg-navigating-the-differences-in-ballast-water-regulation-4824245/
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authorities 24 hours before arriving at a US port, points which resemble the documentation 

needed for IMO as well.86   

  

                                                      
86 http://www.ship-technology.com/features/featureimo-vs-uscg-navigating-the-differences-in-ballast-water-regulation-4824245/ 

http://www.ship-technology.com/features/featureimo-vs-uscg-navigating-the-differences-in-ballast-water-regulation-4824245/
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6.3 REGIONAL REGULATIONS 

 
6.3.1 Regional ballast water management requirements 

In 1974, the United Nations Environment Program (UNEP) started the Regional Seas 

Program so as to handle the erosion of the marine and coastal environment. For this reason, 

neighboring countries were committed to protect their common marine areas by creating 

regional programs that have a common direction and take the same plans to address the 

problem. Although the program has defined a common way to handle the degradation of the 

environment, it has also been subject to local authorities and the applicability of the 

requirements is on their jurisdiction according to the challenges that each region faces. 

 

6.3.2 Mediterranean Sea 
The protection of the marine environment of the Mediterranean area started with the 

Barcelona Convention that entered into enforce in 1978.87 Later on, the convention incurred 

amendments by many protocols. In 1995 the Protocol for the Specially Protected Areas and 

Biological Diversity, adopted. The protocol referred to the actions that should be done so as to 

prevent the intentional or unintentional entrance of non-indigenous species to Mediterranean 

seas. UNEP recalled the importance of the protection of marine biodiversity that was 

highlighted in Barcelona Convention. Also, UNEP recognized that the main threat at the 

Mediterranean seas is coming by the shipping and especially by the ballast water and fouling 

problems.  

To strengthen the capacity of the Mediterranean countries to enforce the provisions of 

international guidelines in their national laws, the collaboration with IMO was essential. The 

five year Glo-Ballast program (2008-2012) started in order to enhance the capability of the 

least developed countries to take measures against the ballast water issue, to minimize the 

impact of the issue and to enhance the sustainability of the Mediterranean marine 

environment. After that, on 1/1/2012 the Ballast Water Management started on a voluntary 

basis. The responsible authority is the Regional Marine Pollution Emergency Response Centre 

for the Mediterranean Sea (REMPEC). The applicability of the ballast water management 

concerns all the ports and all the ship types. 

The accepted methods that are used for the ballast water management are the Ballast 

Water Exchange and the approved by the IMO systems for the ballast water treatment.  

                                                      
87http://ec.europa.eu/world/agreements/prepareCreateTreatiesWorkspace/treatiesGeneralData.do?step=0&redirect=true&treatyId=487 

 

http://ec.europa.eu/world/agreements/prepareCreateTreatiesWorkspace/treatiesGeneralData.do?step=0&redirect=true&treatyId=487
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In cases where the vessels have spent much time in Arctic waters, the release of 

sediments while cleaning the tanks shall be done before the entrance of the vessels in 

Antarctic area. If this is impossible, this procedure shall be done following the requirements of 

the Ballast Water Management Plan. The Ballast Water Management Plan should be included 

in all vessels that carry ballast water and enter in Antarctic seas. Also, all vessels should 

record their ballast water operations. 

 

6.3.6 The Black Sea 
Because of its geographical point that is only connected to the Sea of Azon and the 

Marmara Sea, the entrance of invasive species is favourable. In order to protect the area of the 

Black Sea, the Bucharest Convention was adopted in 1992. The convention demanded that its 

parties should make the appropriate steps to control the pollution and prevent the damage. The 

definition of pollution that is the same at the Convention of Barcelona, is the intervention of 

the man to the marine environment. Despite the fact that ballast water is not reported in the 

convention, the Commission on the Protection of the Black Sea considered as great 

importance the collaboration in the Black Sea area of the principles and guidelines of the 

BWM Convention. 

 

Georgaphic risk refers to the way AIS risks relate to the transfer and discharge of ballast 

water between different ports in different maritime regions. The level of environmental 

similarity between the usually two ports is a key factor in the determination the risk of AIS 

introduction via ballast water. Water temperature and salinity are two of the most critical 

elements for designating environmental similarity between two ports; and particularly when 

these two ports are located in different maritime regions. 

 

6.4 EU Regulations 

The European region has always been active on the maritime scene. Nowadays, 90% of 

the international economic activities of EU is conducting via sea and 40%95 of the national 

trade is also conducting via sea. Therefore, there is dynamic marine traffic at the European 

seas and due to the fact that seaborne trade is highly related to the transportation of invasive 

alien species, the percentages of invasive alien species in the European area have been 

increased rapidly. In fact, the European regions that are affected are separated in the 

Mediterranean Sea, the Baltic Sea, the North-East Atlantic and the Black Sea and the disasters 
                                                      
95 Li Ohlsson (2012).  Ballast Water Management Legal Approaches  







https://www.gov.uk/guidance/control-and-management-of-ballast-wate
https://www.marineinsight.com/tech/how-ballast-water-treatment-system-works/
https://maritime-executive.com/author/jeanne-m-grasso
https://maritime-executive.com/blog/ballast-water-managementlatest-developments




https://doi.org/10.1016/j.ecss.2016.10.018
http://www.sciencedirect.com/science/article/pii/S0272771416304711
https://doi.org/10.1016/j.marpolbul.2008.09.027
http://www.sciencedirect.com/science/article/pii/S0025326X08004700


http://www.sciencedaily.com/releases/2008/03/080326111641.htm
https://doi.org/10.1016/j.marpol.2015.11.015
http://www.sciencedirect.com/science/article/pii/S0308597X15003590
https://www.dnvgl.com/maritime/ballast-water-management/index.html


http://www.imo.org/en/OurWork/Environment/BallastWaterManagement/Pages/AquaticInvasiveSpecies(AIS).aspx
http://www.imo.org/en/OurWork/Environment/BallastWaterManagement/Pages/AquaticInvasiveSpecies(AIS).aspx
http://ec.europa.eu/environment/nature/invasivealien/list/index_en.htm
http://archive.iwlearn.net/globallast.imo.org/wp-content/uploads/2014/11/silent_invasion_briefing.pdf
http://archive.iwlearn.net/globallast.imo.org/wp-content/uploads/2014/11/silent_invasion_briefing.pdf
http://www.imo.org/en/MediaCentre/PressBriefings/Pages/20-biofouling.aspx
http://ec.europa.eu/world/agreements/prepareCreateTreatiesWorkspace/treatiesGeneralData.do?step=0&redirect=true&treatyId=487
http://ec.europa.eu/world/agreements/prepareCreateTreatiesWorkspace/treatiesGeneralData.do?step=0&redirect=true&treatyId=487
http://www.imo.org/en/OurWork/Environment/MajorProjects/Documents/Mono24_English.pdf
http://www.imo.org/en/OurWork/Environment/MajorProjects/Documents/Mono24_English.pdf
http://ec.europa.eu/environment/nature/invasivealien/index_en.htm
http://www.imo.org/en/MediaCentre/PressBriefings/Pages/22-BWM-.aspx
http://www.imo.org/en/OurWork/Environment/BallastWaterManagement/Pages/AquaticInvasiveSpecies(AIS).aspx
http://www.imo.org/en/OurWork/Environment/BallastWaterManagement/Pages/AquaticInvasiveSpecies(AIS).aspx


https://www.scribd.com/document/348611446/LR-National-Ballast-Water-Management-Requirements-09-2016
https://www.scribd.com/document/348611446/LR-National-Ballast-Water-Management-Requirements-09-2016
https://www.ospar.org/about/history
http://ropme.org/home.clx
http://archive.iwlearn.net/globallast.imo.org/globallast.imo.org/index.html
http://www.imo.org/en/OurWork/Environment/SpecialProgrammesAndInitiatives/Pages/GloBallast.aspx
http://www.imo.org/en/OurWork/Environment/SpecialProgrammesAndInitiatives/Pages/GloBallast.aspx
http://www.imo.org/en/MediaCentre/PressBriefings/Pages/20-biofouling.aspx
http://www.imo.org/en/OurWork/Environment/Anti-foulingSystems/Pages/Default.aspx
http://www.imo.org/en/OurWork/Environment/Anti-foulingSystems/Pages/Default.aspx




http://www.imo.org/en/OurWork/Environment/MajorProjects/Documents/EBRD%20BWM_Infrastructure_Investment_Guidance.pdf
http://www.imo.org/en/OurWork/Environment/MajorProjects/Documents/EBRD%20BWM_Infrastructure_Investment_Guidance.pdf
http://www.imo.org/en/OurWork/Environment/BallastWaterManagement/Documents/Table%20of%20BA%20FA%20TA%20updated%20August%202017.pdf
http://www.imo.org/en/OurWork/Environment/BallastWaterManagement/Documents/Table%20of%20BA%20FA%20TA%20updated%20August%202017.pdf


http://www.imo.org/blast/blastData.asp?doc_id=7305&filename=152%2855%29.pdf
http://www.imo.org/blast/blastData.asp?doc_id=10404&filename=173%2858%29.pdf
http://www.imo.org/blast/blastData.asp?doc_id=7054&filename=123%2853%29.pdf
http://www.imo.org/blast/blastData.asp?doc_id=7058&filename=127%2853%29.pdf
http://www.imo.org/blast/blastData.asp?doc_id=7306&filename=153%2855%29.pdf
http://www.imo.org/blast/blastData.asp?doc_id=7055&filename=124%2853%29.pdf
http://www.imo.org/blast/blastData.asp?doc_id=8430&filename=162%2856%29.pdf
http://www.imo.org/blast/blastData.asp?doc_id=10405&filename=174%2858%29.pdf
http://www.imo.org/en/KnowledgeCentre/IndexofIMOResolutions/Marine-Environment-Protection-Committee-%28MEPC%29/Documents/MEPC.279%2870%29.pdf
http://www.imo.org/blast/blastData.asp?doc_id=9764&filename=169%2857%29.pdf
http://www.imo.org/blast/blastData.asp?doc_id=7080&filename=140%2854%29.pdf
http://www.imo.org/blast/blastData.asp?doc_id=7302&filename=149%2855%29.pdf
http://www.imo.org/KnowledgeCentre/IndexofIMOResolutions/Documents/MEPC%20-%20Marine%20Environment%20Protection/209%2863%29.pdf
http://www.imo.org/blast/blastData.asp?doc_id=8429&filename=161%2856%29.pdf
http://www.imo.org/blast/blastData.asp?doc_id=7304&filename=151%2855%29.pdf
http://www.imo.org/OurWork/Environment/BallastWaterManagement/Documents/MEPC.252(67).pdf
http://www.imo.org/OurWork/Environment/BallastWaterManagement/Documents/MEPC.253(67).pdf
http://www.imo.org/KnowledgeCentre/IndexofIMOResolutions/Documents/MEPC%20-%20Marine%20Environment%20Protection/228%2865%29.pdf
http://www.imo.org/blast/blastData.asp?doc_id=14216&filename=206%2862%29.pdf
http://www.imo.org/blast/blastData.asp?doc_id=13197&filename=188%2860%29.pdf
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Table 2 (continued) 
 
 
MEPC.175(58) 

Information reporting on type approved ballast water  Revoked by 
 

 management systems  MEPC.228(65) 
 

 MEPC.163(56) Guidelines for ballast water exchange in the Antarctic   
 

  treaty area   
 

  Application of the International Convention for the Control  Revokes 
 

 A.1088(28) and Management of Ships' Ballast Water and Sediments,  A.1005(25) 
 

  2004   
 

Table 3:  List of BWM Circulars related to the implementation of the BWM Convention 
 

     
 

 Circular Title  Status 
 

  Guidance on entry or re-entry of ships into exclusive   
 

 BWM.2/Circ.52 operation within waters under the jurisdiction of a single   
 

  Party   
 

 BWM.2/Circ.46 Application of the BWM Convention to Mobile Offshore Units   
 

 BWM.2/Circ.45 Clarification of "major conversion" as defined in regulation   
 

  A-1.5 of the BWM Convention   
 

 
BWM.2/Circ.44 

Options for ballast water management for Offshore Support   
 

 Vessels in accordance with the BWM Convention   
 

  Amendments to the Guidance for Administrations on the   
 

 
BWM.2/Circ.43 

type approval process for ballast water management Supersedes 
 

 systems in accordance with Guidelines (G8) BWM.2/Circ.28 
 

  (BWM.2/Circ.28)   
 

 
BWM.2/Circ.42/ 

Guidance on ballast water sampling and analysis for trial 
Supersedes 

 

 use in accordance with the BWM Convention and 
 

 Rev.1 Guidelines (G2) BWM.2/Circ.42 
 

     

  Issuance of Ballast Water Management Certificates prior   
 

 BWM.2/Circ.40 to entry into force of the BWM Convention and Ballast   
 

  Water Management Plans approved according to   
 

  resolution A.868(20)   
 

  Information that should be made available in proposals   
 

  for approval of ballast water management systems in   
 

 BWM.2/Circ.37 accordance with the Procedure for approval of   
 

  ballast water management systems that make use   
 

  of Active Substances (G9)   
 

 BWM.2/Circ.33 Guidance on scaling of ballast water management systems   
 

 
BWM.2/Circ.32 

Applicability of the Ballast Water Management Convention   
 

 to hopper dredgers   
 

 BWM.2/Circ.29/ Clarification regarding the application dates contained in Supersedes 
 

 Rev.1 regulation B-3 of the BWM Convention BWM.2/Circ.29 
 

  Framework for determining when a Basic Approval   
 

 BWM.2/Circ.27 granted to one ballast water management system may be   
 

  applied to another system that uses the same Active   
 

  Substance or Preparation   
 

 
BWM.2/Circ.21 

Engineering Questionnaire on Ballast Water Management   
 

 Systems   
 

  Guidance to ensure safe handling and storage of   
 

 BWM.2/Circ.20 chemicals and preparations used to treat ballast water   
 

  and the development of safety procedures for risks to the   
 

  ship and crew resulting from the treatment process   
  

http://www.imo.org/blast/blastData.asp?doc_id=10406&filename=175%2858%29.pdf
http://www.imo.org/blast/blastData.asp?doc_id=8431&filename=163%2856%29.pdf
http://docs.imo.org/Shared/Download.aspx?did=84542
http://docs.imo.org/Shared/Download.aspx?did=86367
http://docs.imo.org/Shared/Download.aspx?did=79043
http://docs.imo.org/Shared/Download.aspx?did=79014
http://docs.imo.org/Shared/Download.aspx?did=79042
http://docs.imo.org/Shared/Download.aspx?did=79013
https://docs.imo.org/Shared/Download.aspx?did=92582
https://docs.imo.org/Shared/Download.aspx?did=92582
http://docs.imo.org/Shared/Download.aspx?did=74860
http://docs.imo.org/Shared/Download.aspx?did=73346
http://docs.imo.org/Shared/Download.aspx?did=68258
http://docs.imo.org/Shared/Download.aspx?did=68257
http://docs.imo.org/Shared/Download.aspx?did=69005
http://docs.imo.org/Shared/Download.aspx?did=69005
http://docs.imo.org/Shared/Download.aspx?did=63034
http://docs.imo.org/Shared/Download.aspx?did=56015
http://docs.imo.org/Shared/Download.aspx?did=55977


http://docs.imo.org/Shared/Download.aspx?did=51195
https://docs.imo.org/Shared/Download.aspx?did=92624
https://docs.imo.org/Shared/Download.aspx?did=92624
https://docs.imo.org/Shared/Download.aspx?did=86872
https://docs.imo.org/Shared/Download.aspx?did=86872
https://docs.imo.org/Shared/Download.aspx?did=72696
https://docs.imo.org/Shared/Download.aspx?did=72696
http://docs.imo.org/Shared/Download.aspx?did=40009
http://docs.imo.org/Shared/Download.aspx?did=40255
http://www.imo.org/KnowledgeCentre/IndexofIMOResolutions/Pages/Default.aspx
http://www.imo.org/OurWork/Circulars/Pages/Home.aspx















































