
Gear R 
Designation of the Bohai Sea as Special area 



Ge   r R 

 of 
nutrients such as Nitrogen and Phosphorus  

from passenger ships while operating in 
special area 



“ 
 

Why Should We Need 
Limitation of Total mass? 

 

 ” 





1. Passenger ship’s sewage   
2. Geographical characteristic 
3. Industrial development  



Sewage from 
passenger ships 





Geographical 
Characteristics of 

the Bohai sea 





Development of 
Industrial complex 



Report On the State of the Environment In China 

Amount of major pollutants directly discharged into sea 

Year 
waste water 
(million tons) 

COD (t) 
Ammonia 
nitrogen 

(t) 

Petroleum 
(t) 

Total 
Phosphorus 

(t) 

2008 132 7700 800 166.3 35.2 

2009 162 7500 1400 77.5 43.5 

2010 181 7900 1100 74.7 66.9 

2011 166 10000 1000 59 134.1 

2012 180 7000 1000 35.8 90.8 

2013 206 12000 2000 36.2 180.4 

2014 299 19000 2000 29.3 247.3 



If the Bohai Sea is wholly polluted,  
will appear and it has 

potential to flow into 
 



1. 

Eutrophication 애니메이션  



2. 

Eutrophication 애니메이션  



3. 

Eutrophication 애니메이션  



Someday, we may eat 
the fishes of the 
Bohai sea 



“ Oh! Oil spill!”  

“ What’s the problem?”  



We think 

is the SOLUTION 



There are two ways to discharge sewage 



is a 
regulation controlled by the concentration of 

sewage 









is a regulation 
controlled by the amount of pollutant in sewage 



The Limitation of Total mass has difficulty to 
calculate 





Carrying capacity  
> Amount of Pollutant 

Carrying 
capacity : 5 



Carrying capacity 
< Amount of Pollutant 

Carrying 
capacity : 5 





“ Concentration of this is 15ppm. 

 so,  There is NO problem”  



However, What if the carrying capacity was already full…?  



People don’t know whether the carrying capacity  can 
accommodate more sewage or not 



“ OH! IT is almost full! 

No more trash”  

But Limitation of Total mass  happen that 
kind of situation. 





“ 
 

We need Criteria between 
Limitation of Total mass and 

Concentration  
 

 ” 





Limitation of 
Total mass 

Limitation of 
Concentration 



 to conduct Limitation of Total mass 

 

It is hard to calculate Carrying capacity 

It is hard to supervise 

It is expensive to install a Sewage treatment plant 
removing Nitrogen and Phosphorus 





 
 

= Concentration of Nitrogen and 
Phosphorus  × amount of sewage 

 
 

Automatic Sewage Measure Equipment 
is based on this formula 



Thank you for listening 


