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Ballast water exchange standard 
 (IMO Reg. D-1) 

At least 95% volumetric exchange of ballast water 



IMO ‘D2’ standards for discharged ballast water 
Organism category Regulation 

Plankton, >50µm in minimum dimension 

Plankton, <10 µm 

Toxicogenic Vibrio cholera (O1 and O139) 

Escherichia coli 

Intestinal Enterococci 

<10 cells/m3 

<10 cells/ml 

<1 cfu*/100 ml 

<250 cfu*/100 ml 

<100 cfu*/100 ml 

Regulation 
Ballast water quality standards 

* colony forming unit 



Keel laying BW Volume, m3 `08 `09 `10 `11 `12 `13 `14 `15 `16 `17 `18 

 

 

Existing 
Ships 

<2009 <1,500 D-1/D-2 D-2 

<2009 

 

1,500~5,000 D-1/D-2 

 

D-2 

 

<2009 

 

>5,000 D-1/D-2 

 

D-2 

 

 

 

New 
Ships 

2009 <5,000 D-2 

 

2009~2011 D-1/D-2 

 

D-2 

 

2012 5,000 D-2 

 

Ballast water management for ships 
 (IMO Reg. B-3) 



Approval pathway for Ballast Water Treatment Systems 

Approval of 
environmental 

impact of 
discharged 

ballast water 
(MEPC) 

Approval of system 
(Flag States) 

 

 

Approval of 
environmental 

impact of 
discharged 

ballast water 
(MEPC) 

Issue of 
type 

approval 
certificate 

(Flag State) 

Systems 
using active 
substances* 

Initial approval Land 
based 
testing 

Ship 
board 
trials 

Final approval Type 
Approval 

Certificate 

Systems 
not using 

active 
substances+ 

Land 
based 
testing 

Ship 
board 
trials 

Type 
Approval 

Certificate 

 

* Includes chemical disinfectants, e.g. chlorine, ClO2, ozone; + Includes techniques not employing chemicals, e.g. deoxygenation, ultrasound 

So: Lloyd’s Register – June 2011 



Treatment: 
• Hydrocyclone 
• Surface filtration 

Chemical  
Enhancement: 
• Coagulation/ 
 Flocculation 

Chemical treatment: 
• Chlorination 
• Electrochlorination  
 or electrolysis 
• Ozonation 
• Peracetic acid 
• SeaKleen 
• Chlorine dioxide 

Physical 
• UV irradiation 
• UV + TiO2 
• Deoxygination 
• Gas injection 
• Ultrasonic treatment 
• Cavitation 

Residual  
control: 
• Chemical  
 reduction 
 (sulphite/ 
 bisulphate) 

Physical  

enhancement: 
• Ultrasonic  
 treatment 
• Cavitation 

Physical 
Solid-liquid 
separation 

OR 

Disinfection 

Generic ballast water treatment technology process options 

So: Lloyd’s Register – June 2011 



Conclusions 

1. By May 16, 2011, 14 systems had received G8 Type Approval 
certificates, two of which (Techcross and Alfa Laval) also have Type 
Approval for an explosion proof system.  

2. A number of other suppliers expect Type Approval in late 2011 or 
2012. 

3. The systems that have obtained G8 Type Approval demonstrate that 
a wide range of technologies, with or without the use of active 
substances, are suitable for the treatment of ballast water to meet the 
D-2 standard. 

4. The use of active substances and the need to undergo the approval 
process specified in the G9 guidelines do not present a significant 
barrier to obtaining G8 Type Approval. 

5. It is now apparent that technologies to treat ballast water to meet the 
D-2 standard within the International Convention for the Control and 
Management of Ship’s Ballast Water and Sediments are available 
and established, with over 200 such systems reported as being 
installed worldwide. 

So: Lloyd’s Register – June 2011 



Steps to selecting a treatment system 

So: Lloyd’s Register – June 2010 



Steps to selecting a treatment system 

So: Lloyd’s Register – June 2010 



Exceptions 

So: Lloyd’s Register – June 2010 



Approach - India  

Decision Support System (DSS) – based on 
risk assessment for regulations under D-1 
 

Move ahead with regulation D-2 by adopting 
technology verification and certification and 
suitably modify DSS 



Action Plans  

Improving the information base for Decision Support System 

 Port biota baseline survey 
 Risk assessment 
 Database on aquatic invasive species 

 Database on ballast water reporting forms - electronic 
 Identification of areas in which ballasting & deballasting 

should be prohibited 

 Establishing ballast water management programmes for ports 
 Regional cooperation 




