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Courses	
  wastewater	
  treatment	
  

•  Characteris7cs	
  of	
  urban	
  sewage	
  
•  Common	
  treatment	
  technologies	
  

This	
  course	
  

•  Advanced	
  technologies	
  
•  Alterna7ve	
  technologies	
  

Follow-­‐up	
  courses	
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•	
  biological	
  

•	
  physical	
  

• (electro-­‐)chemical	
  

•	
  combina7ons	
  



Impact	
  of	
  untreated	
  sewage	
  discharge	
  

Carbon	
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  O2	
  deple7on	
  	
  dead	
  fish	
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Learning	
  objec)ves	
  

	
  Terminology	
  

 Why	
  treatment	
  

	
  Urban	
  sewage	
  characteris7cs	
  

Basic	
  STP	
  process	
  units	
  

	
  Full	
  scale	
  design	
  



Largest	
  sewage	
  treatment	
  plant	
  in	
  the	
  	
  
Netherlands	
  
sewage	
  treatment	
  of	
  1.4	
  million	
  people	
  
	
  
 
	
  



Removes	
  

	
  C: BOD < 20 mg/l	
  

	
  P: < 10 mg/l	
  

	
  N: < 1 mg/l 	
  





Regula)ons	
  on	
  Wastewater	
  Treatment	
  

Na)onal:	
  clean	
  water	
  act	
  (1972)	
  
Law	
  on	
  pollu7on	
  of	
  surfacewaters:	
  C-­‐removal	
  

	
   	
  polluter	
  pays:	
  	
  40	
  -­‐	
  80	
  €	
  /p.e./year	
  
	
  
	
  
	
  

Interna)onal:	
  	
  North	
  Sea	
  &	
  Rhine	
  agreement	
  (1990))	
  
	
  nitrogen	
  (N)	
  removal	
  
	
  phosphorus	
  (P)	
  removal	
  
	
  
	
  
	
  

Interna)onal:	
  Water	
  Framework	
  Direc)ve	
  (EU)	
  
Stricter	
  effluent	
  demands	
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  Netherlands	
  





Situa)on	
  worldwide	
  

1.1	
  x	
  109  people have no  
access to safe drinking water	
  

	
  
 
	
  

2.4 x 109 people have no  
access to sanitation 	
  

 
	
  

Asia	
  
 
	
  Africa	
  
 
	
  

La7n	
  America	
  
Caribbean	
  

 
	
  

Europe	
  
 
	
  



Situa)on	
  worldwide	
  

2.4 x 109 people have no  
   access  to sanitation in 2000	
  

 
	
  

2.6 x 109 people have no  
access  to sanitation in 2013	
  

 
	
  

Time	
  	
  



Industrialised	
  countries	
  	
  
•  full	
  legisla7ve	
  and	
  ins7tu7onalized	
  
•  strict	
  control	
  and	
  implementa7on	
  of	
  the	
  laws	
  
•  polluter	
  pays	
  
•  public	
  percep7on	
  
	
  



European	
  Commision	
  DG	
  ECHO	
  

Developing	
  countries	
  	
  
•  liYle	
  ins7tu7onal	
  back-­‐up	
  
•  liYle	
  control	
  on	
  implementa7on	
  
•  lack	
  of	
  financial	
  resources	
  
•  Scarcity	
  of	
  fresh	
  water	
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