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     
  









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

     
     
    

     
     


  

   

      




     
      



 
     


      
    


    
      


    

     
   


    
       


Irony pertains to Situations  (vocabulary. Com)
    




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     
SatireThe use
of humor, irony, exaggeration, ridicule to expose
and crit icise people’s stupidity or vices,
particularly in the  context of contemporary
politics and other topical issues.

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

    
    







   


     
     




     

     

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



        
    




    
     

Satire  ‘making fun of people
by imitatiting them in ways that expose their
stupidity or flaws.    
    







   
    
    



     

    
      



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   
     
    
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    



    
    

     




   





     




      


     






    

    
    
     
      


     












    

  
    



      
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











     



   


     





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

     





     






    
    

    

    

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
      




   
    
     
     

    


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   




    


   

     
    
    
    

   
    

    
      
   

     


   



    
    





 

      
    
     

    
   


    
 
   

    
     



   

    



   

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
     



   

     

     
     
   
    


     
    


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


      
     
   
    
   






     
    


    
     
   
   
    
   


  
    
   
    



  

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
    

    
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
     

      
    








    



     

    





     

     

     












     
   


       






      
  
       


     
       



     
     
     
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

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
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a      


b 


c 


d       


e 

f       




     

     




     
 



      




   



    
    
     






   ; 
     
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  “   


   
    
   


WEF


     
    
    NCRB 

      
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    
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
 

 
 
 
 
 


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   


   


    


    
    
      






 





   
    

    
   
     




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
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
     


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     
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


     


        
    
   
   
    






BHAVAVEENA
Vol. 18, Issue. 5, May 2021
ISSN No. : 2456-4702   -  RNI No. APTEL/2003/12253

UGC CARE List Group - 1 Journal
under Arts and Humanities Category

 64



   







    

    




    


     
     
             

 
    


      


   





     







 
    


    


    






     
    

 









     





BHAVAVEENA
Vol. 18, Issue. 5, May 2021
ISSN No. : 2456-4702   -  RNI No. APTEL/2003/12253

UGC CARE List Group - 1 Journal
under Arts and Humanities Category

 65


      
     






    



     
    

    



   

              




     
















     
     



    
     

   
   
     
  
    






    

    
    



   
    
    




BHAVAVEENA
Vol. 18, Issue. 5, May 2021
ISSN No. : 2456-4702   -  RNI No. APTEL/2003/12253

UGC CARE List Group - 1 Journal
under Arts and Humanities Category

 66


     







         




    
   


     

 

    
    







    


   

    

     



   

   



    


    



    

    

      


    


   











BHAVAVEENA
Vol. 18, Issue. 5, May 2021
ISSN No. : 2456-4702   -  RNI No. APTEL/2003/12253

UGC CARE List Group - 1 Journal
under Arts and Humanities Category

 67

     






     




    

     

     

























     



      
 
    


    

    



   

  






  
    
    





     
     

    



BHAVAVEENA
Vol. 18, Issue. 5, May 2021
ISSN No. : 2456-4702   -  RNI No. APTEL/2003/12253

UGC CARE List Group - 1 Journal
under Arts and Humanities Category

 68

    






     







     





     



      



   
    
     
   



  
    

 

   
   





 


   

     
    
     
    












 
    
    


    

    



BHAVAVEENA
Vol. 18, Issue. 5, May 2021
ISSN No. : 2456-4702   -  RNI No. APTEL/2003/12253

UGC CARE List Group - 1 Journal
under Arts and Humanities Category

 69




     
     
   




    

      




    







      




     
     
    

     
    

      
    

   
    


   

   


     
     



  

    


      



    

   



    



    



      




BHAVAVEENA
Vol. 18, Issue. 5, May 2021
ISSN No. : 2456-4702   -  RNI No. APTEL/2003/12253

UGC CARE List Group - 1 Journal
under Arts and Humanities Category

 70








 


 


          


 
  


  
         







BHAVAVEENA
Vol. 18, Issue. 5, May 2021
ISSN No. : 2456-4702   -  RNI No. APTEL/2003/12253

UGC CARE List Group - 1 Journal
under Arts and Humanities Category

 71


             

   
     
    
   




   


    

     

    





    
    
    

    





    

     








    
 
   


    
    


    
   

  



    

    






BHAVAVEENA
Vol. 18, Issue. 5, May 2021
ISSN No. : 2456-4702   -  RNI No. APTEL/2003/12253

UGC CARE List Group - 1 Journal
under Arts and Humanities Category

 72








   




     

      


      
    


  

  



      

       




    
    





    

    
     




   

    
     


     
    

   
   



   






     
     
    



BHAVAVEENA
Vol. 18, Issue. 5, May 2021
ISSN No. : 2456-4702   -  RNI No. APTEL/2003/12253

UGC CARE List Group - 1 Journal
under Arts and Humanities Category

 73


      
     

     

         
    


      

      
   
    
     

      

     

    

     

    


     
 







   
     
     
     

    
   

    



    






   
     
     
  


    


     



     
    




BHAVAVEENA
Vol. 18, Issue. 5, May 2021
ISSN No. : 2456-4702   -  RNI No. APTEL/2003/12253

UGC CARE List Group - 1 Journal
under Arts and Humanities Category

 74

      

    

    
    



    
   



     
      


     

       
   






    


    



   



   
     




   
    

  
   
    

   


    

      




     



    






BHAVAVEENA
Vol. 18, Issue. 5, May 2021
ISSN No. : 2456-4702   -  RNI No. APTEL/2003/12253

UGC CARE List Group - 1 Journal
under Arts and Humanities Category

 75

     
     

     
    


   

   


    

 

    
    


     
    
    



    

   

     






     


    

    
     




   

  


    


   














BHAVAVEENA
Vol. 18, Issue. 5, May 2021
ISSN No. : 2456-4702   -  RNI No. APTEL/2003/12253

UGC CARE List Group - 1 Journal
under Arts and Humanities Category

 76




   


   
   
   
   
   






   
    
     
     

    
     

    

    









   




    
    




   
     



    

     
   
    
     

      



    


       





BHAVAVEENA
Vol. 18, Issue. 5, May 2021
ISSN No. : 2456-4702   -  RNI No. APTEL/2003/12253

UGC CARE List Group - 1 Journal
under Arts and Humanities Category

 77


    
    





   



 
     









    
        
    

     
    





    

    


      






     



    

    
      



   
    



   
       
     

     

   
 

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
     
     








    

     




   




 

 
 
 
 


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
     

     



    
    



      





     
   



    
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

     
    

    





    
    
    
     



   





    

   
  
     
     
    






       

   



    



BHAVAVEENA
Vol. 18, Issue. 5, May 2021
ISSN No. : 2456-4702   -  RNI No. APTEL/2003/12253

UGC CARE List Group - 1 Journal
under Arts and Humanities Category

 88












 
 
 
           


 


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


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     


     

   
   








    

    
  

            
   



    

     


   



 

                


 
 
 


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



     
      

     


     

     
     

     



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    
    
     
     

     







    





  


    
    

    

    
 


   
   


  

     
   
      
   



     
    


  
    


    










     
   
     
       

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









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     


    

     


      
    

    
    






BHAVAVEENA
Vol. 18, Issue. 5, May 2021
ISSN No. : 2456-4702   -  RNI No. APTEL/2003/12253

UGC CARE List Group - 1 Journal
under Arts and Humanities Category

 134



    
      




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

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   
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   

     
    









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

    




     
  



    
 


  


    



    

    



    *

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


     
    
    
    




    







  



 





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





    
    




BHAVAVEENA
Vol. 18, Issue. 5, May 2021
ISSN No. : 2456-4702   -  RNI No. APTEL/2003/12253

UGC CARE List Group - 1 Journal
under Arts and Humanities Category

 141




 


   


    



          


 
 
 
 


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


    
     


     


     


     

    

     


    



   

   
    

     
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   
    



     
  

      
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
    
    
    
   


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 
 
 
 
 
 
 
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

      
   




  
     

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
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   



       
    
    



     




     







    



    




   





     
     
    







     

    
   
    


   
     





    
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
    

    
    
   
     




 

 
 
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Abstract :
Education in India dates back to its early

civilization where teaching and learning
processes were revolving around
the Gurukula system. India and America are
two great countries in the modern era. In this
paper, a comparison of objectives andage,
classes, years and levels have been carried out
between India and America.The data were
collected through internet from different
research reports, journals, research papers,
and various websites of departments of India
and America. The data were analysis with
objectives. Education pattern oftwo Countries
depends upon thinking, views and criticism of
the great Educationists, Philosophers, and
Rulers, etc. These Countries are having some
similarities and differences.

Keywords : India, America, Compara-
tive, Pattern.
Introducation :

Education in India is ancient and one of the
oldest in the world. The main source of teaching
in ancient education was Vedic literature which
represented the most important and basic part
of the life of the Indian people. In the Vedic
period, teachers or Guru used to give
knowledge to their pupils on the basis of Vedic
literature. The modern concept of University
style education centre was established around
the 6th century BC at Nalanda and Takshila.
These Universities were taught in Ariana -Páli,

- Dr. Kotaiah Veturi, Principal, Department of Education, MNR Rural PG College
of Education (Affiliated to Osmania University, Hyderabad, Telangana, India),

Sangareddy, Telangana.

and Sanskrit languages. The Muslim rulers
established many Maqtabas, Madrassahs, and
Libraries, etc. The Mughal Rulers established
many residential Schools and Colleges. LORD
Macaulay had been responsible for making as
the language of instruction across the education
system in India. The first British-style universities
were established in Calcutta (Kolkata) Bombay
(Mumbai) and Madras (Chennai) in the year
1857. Education in India is essentially provided
by the Indian Government. The pattern of
education in India is of three kinds. They are
public schools (controlled and funded by the
government at three levels: central, state, and
local) and schools. In a country as large as
India, now with 28 states and eight union
territories, this implies that the potential for
variations between states in the policies, plans,
programs, and initiatives for teaching is vast.
Free and compulsory education is provided as
a fundamental right to children aged 6 to 14.
The Indian school year traditionally begins in
the middle of June, after traditional summer
vacation or break. Children customarily
advance together from one class to the next as
a single unit or “class” upon reaching the end of
each school year in late April or early May.

The education in America is one of the
greatest in the world. It offers a rich field of
courses for national and international
students. Education in the United States of
America is provided in public, private schools,

Comparative Study on the Indian and American Education
Pattern in the Modern Era
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colleges and universities. The American school
begins at the end of August or early in
September, the end of each school year in late
May or early June.After,a traditional summer
vacation or a break.
Objective of Study :

1. To study and to compare of Pre -
Primary education between India and
America.

2. To study and to compare of Primary
education between India and America.

3. To study and to compare of Secondary
and Higher Secondary education
between India and America.

4. To study and to compare of Under
Graduation education between India and
America.

5.  To study and to compare of Post-
Graduation education between India and
America.

6. To study and to compare of Ph.D.
Degree between India and America.

7. To study and to compare of Post -
doctoral research Degree between India
and America.

Methodology & Data Analysis :
This study adopted an analytical survey

method science it aims to compare the
objectives of abovementioned. The data was
collected through internet from different
researchreport, journals, research papers,
and various websites of departments of India
and America. The data were analysis with
objectives.

TABLE – 1: To study and to compare of Pre – Primary education between
India and America

RESULTS AND DISCUSSIONS

INDIA :
The pre-primary stage is the motivation of

education of children without a fear. It is not
mandatory and not a fundamental right in India.
The admission of pre-nursery is two to three
years. Anganwadi centers provided Milk, Eggs
and meals, etc., for children. Nursery level
activities help to children’s mental, physical, and
“LSRW” abilities. The Admission to the nursery
is 3 to 4 years. LKG: it’s also called the junior

kindergarten (Jr. Kg) stage. The regulation for
admission in LKG is 4 to 5 years. UKG: it’s
also called the senior kindergarten (Sr. kg)
stage. The ordinance for admission in UKG is
5 to 6 years.

AMERICA: The pre-school of America
is the foundation course of children. There are
two types, namely: The Admission to the Pre –
Kindergarten is 2 to 5 years. The Admission to
the Kindergarten is 5 to 6 years. These
Countries have some similarities above
mentioned matter.
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TABLE – 2: To study and to compare of Primary education between
India and America

RESULTS AND DISCUSSIONS
INDIA:

Primary education in India is separated into
two types, namely Primary and Middle Schools.
Primary Schools conduct classes from 1st to
5th.Middle Schools in India conduct classes
from 6th to 8th.

AMERICA : The children completed pre-
school education in America. After, children are
sent to the first grade. The pattern is broken
down into three stages: elementary school
(Grades K–5), middle schools (Grades 6–8),
and high schools (Grades 9–12). Elementary
Schools conduct classes from 1st to 5th.Middle
Schools in Americaconduct classes from 6th
to 8th.Both Countries have similarities.

TABLE – 3: To study and to compare of Secondary and Higher Secondary
education between India and America
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RESULTS AND DISCUSSIONS
INDIA : SecondarySchools in India are

separated into two types, namely High Schools
and Higher Secondary Schools or Intermediate
Colleges. High Schools conduct classes from
9th to 10th. Higher Secondary Schools or

Intermediate Collegesin India conduct classes
from 11th to 12th.

 AMERICA : High School‘s education in
America is not separated. It conducts classes
from 09th to 12th. Both Countries have some
similarities and difference above mentioned
levels.

TABLE – 4: To study and to compare of under - Graduation education between
India and America

RESULTS AND DISCUSSIONS
INDIA: After students completed the

intermediate course in India, they admit to a
general degree course in arts or science, etc. It
is generally three years course. It conducts
classes from 13th to 15th. India has conducted
three years, four years and five years
Bachelor‘s degree. Examples: 3-years
Bachelor’s degree (Optional and limited), 4-

years multidisciplinary Bachelor’s degree
(Preferred), 5-years MBBS, a bachelor degree
in medicine.

AMERICA : It takes four years to earn a
bachelor’s degree in the United States.It
conducts classes from 13th to 16th. These
Countries have some similarities and differences
of duration only.
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TABLE – 5:To study and to compare of Post-Graduation education between India
and America

RESULTS AND DISCUSSIONS
INDIA : After students completed the

degree course, they admit to a general Master’s
course in arts or science or professional degree
course. It is generally two years course. It
conducts classes from 16th to 17th.This degree
is usually required and compulsory for higher-
level positions in specific subjects such as
science, social, library science, engineering,
behavioral health, and education etc. Some
master’s programs also require specific exams,
such as the TS - PGCETand ANU – PGCET
etc.

AMERICA : After the students completed
the degree course, they admit to a general
Master’s course in arts or science or a
professional degree course. It is generally a
two-year course. It conducts grades from 17th
to 18th. This degree is usually required and
compulsory for higher-level positions in specific
subjects such as library science, engineering,
behavioral health, and education. Some master’s
programs also require specific exams, such as
the LSAT for law school, the GRE or GMAT
for business school, and the MCAT medical
school. Both Countries have same similarities.

TABLE – 6: To study and to compare of Ph.D.degree between India and America
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RESULTS AND DISCUSSIONS
INDIA : After students completed the PG

course, they admit to M. Phil or Ph.D. course
in arts or science or profession degree course.
M.Phil is generally two years course. It
conducts classes from 18th to 19th. Ph.D. is
generally three years course. It conducts classes
from 18th to 20thor more to earn a doctoral
degree.

AMERICA : Ph.D. is generally three years
course. It conducts classes from 19th to 21stor
more to earn a doctoral degree.Most

universities in the United States, which award
doctorates also require their candidates to have
a reading knowledge of two foreign languages,
to spend a required length of time “in residence,”
to pass a qualifying examination that officially
admits candidates to the Ph.D. Program. In the
Ph.D, in the first two years, most candidates
enrolled in classes and seminars. The next year
is spent on research work only and passes an
oral examination on the same topic as the
thesis.It conducts classes from 19th to 21stor
more to earn a doctoral degree. Both Countries
have similarities.

TABLE – 7: To study and to compare of Post - doctoral research Degree between
India and America

RESULTS AND DISCUSSIONS
INDIA: Post-doctoral research is generally

two years course. It conducts research classes
from 21st to 22rdor more to earn a post-
doctoral degree. The tenure of the award is five
years with no provision for further extension.

AMERICA : Postdoctoral research is
generally two to three-years course. It conducts
research grades from 22nd to 23rd and a
goodpost - doctoral research period takes two
to four years.Both Countries have similarities.

Conclusion :
Indian and American educations are

excellent for education pattern. Both Countries
are established, many Schools, Colleges, and
Universities. Both Countries had some
similarities, some differences and prepared well-
structured for Lessons, Sub –Unites, Syllabuses
and Curriculum. Two Countries spend a lot of
money for a good education and future
generations. Two Countries had Private and
Public schools and well maintained.
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Two Countries  have  free  education  for  all
students in Public schools.Both Countries have
most of the similarities of Schools, Colleges,
Universities, age, classes and pattern etc. Both
Countries had differed from the number of

students per teacher in a class, uses of
technology, the seating arrangement of class,
method of teaching, extracurricular activities,
infrastructure, carry a lot of books and study
materials, etc.
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Abstract :
Ground water and surface water supplies

are at risk due to overuse in Hyderabad. It is
now becoming more important to address the
issues of Water conservation, wastewater
recycling and sustainable use of water, as the
demand on potable water, cost of wastewater
treatment and funds constraints are becoming
serious issues in the current scenario. Protection
of lakes and wastewater management is gaining
prominence in the era of sustainable develop-
ment. However, urbanization has altered the
lake ecosystem and wastewater management
strategies in recent times. Hence rejuvenation
of lakes and effluent treatment in Hyderabad is
imperative. In order to address these issues,
there is an urgent need to bring in new
technologies and innovative ideas. In this
pursuit, as a part of series of workshops, EPTRI
organized a workshop on “Water & Waste-
water Management and Sustainability” to
address the challenges pertaining to remediation
of lakes and waste water treatment plants to
prevent water pollution.
Introduction :

Hyderabad is a fast growing city and in the
last couple of decades, it  has grown
exponentially in terms of population and area.
Though infrastructure is being made available,
the same is outplaced by the accelerating
growth.  The ever growing demand for water
supply is putting pressure on the water
bodies.As on date, Hyderabad is fulfilling its

- Dr. Battu Kiritam, Asst. Prof of History, Govt. Degree College, Hayathnagar.

raw water requirements from the Godavari and
Krishna rivers.

Many natural water systems in India are
contaminated due to uncontrolled discharges
from cities and industries (CPCB, 2009). As a
consequence, hydrological cycles are impacted
to varying degrees, and the biggest impact is
on potable water sources as well as irrigation
waters for food production. The problems are
most acute in the urban and peri-urban settings
where development is rapid, and combined with
water scarcity issues there is a need to look at
how to prevent as well as treat and reuse used
water for potable as well as non-potable uses.
The projected water demand for a rising
population will exert more pressure on the
natural water supplies, therefore, it is important
to treat contaminated waters and explore its
safe reuse, especially where water scarcity is
experienced. While multiple treatment
technologies exist, not all are suitable for a given
setting. The nature of treatment will depend on
the source and reuse options, therefore,
assessment of levels of contamination and the
treatment strategy is an important consideration.
Of the many technologies that are used for
treatment of contaminants, natural treatment
systems (NTS) are quite common and cost-
effective and are being used world over with
considerable success (Arceivala&Asolekar,
2006; Reed et al., 1995; Shipinet al., 2005;
Crites et al., 2014).

Existing NTS can play an important role in
contaminant attenuation, enhancing its potential

Analysis on Water Management in Central Telangana and
Sustainbility and Recycling of Water Management
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use and address the water scarcity issues in a
country like India. The natural treatment
processes are simple, and offer treatment of
polluted waters through a combination of natural
soil aquifer processes and plant-root systems
(Nemaet al., 2001; Kaldec& Wallace, 2009).
NTS like soil aquifer treatment (SAT), Managed
Aquifer Recharge (MAR) or constructed
wetlands (CW) are robust barriers, that can
remove multiple contaminants, minimise the use
of chemicals, use relatively low energy and have
a small carbon footprint (Sharma et al., 2008;
Zuritaet al., 2009; Missimeret al., 2014), and
utilise locally available resources. These
systems have been applied for wastewater
treatment (as pre-treatment, main treatment or
post-treatment) and reused in multiple ways
(Sharma et al., 2011). Thus, the NTS can offer
cost-effective means of treating contaminated
water and can be integrated into the urban
water management cycle to cope with different
needs in and around the cities. However, when
treated wastewater is integrated into an urban
water management cycle, a number of issues
have to be considered. Human health, environ-
ment, economic and social considerations are
some of them. City sanitation plans (CTPs) are
geared to address the sanitation related issues
and can shed some light on how existing
integrated management plans work within the
cities. This paper describes a framework for
introducing NTS as part of urban water
management cycle, addresses some of key
issues through the sanitation lens, and discusses
how integrated management plans can help
relieve some of the pressures of freshwater
needs for the cities. The concept is introduced
using two case studies from Hyderabad and

Chennai, respectively, where NTS have proved
to be a useful method for treating water in urban
and peri-urban settings, and where the treated
water has reuse potential in agriculture and
aquifer recharge.
Natural Treatment Systems in India :

A national survey of NTS identified over 108
sites that have operational systems for treatment
of water to varying degrees. The study showed
that most of the operating systems of the NTS
were enhanced by the addition of mechanical
pre-treatment for the removal of gross solids,
especially where sufficient land suitable for the
purpose is available. Further, it was observed
that these options were cost effective in terms
of both construction and operation especially
in the urban areas. The operation and
maintenance of these systems were managed
by communities who were users or agencies,
and the involvement was either direct or indirect
and included collection, treatment and disposal.
The primary aim of the agencies was to improve
the sanitation facilities as well as to safeguard
human health. Some of the types of examples
are hyacinth and duckweed ponds, lemna
ponds, fish ponds, waste stabilisation ponds,
oxidation ponds and lagoons, algal bacterial
ponds, and polishing ponds of Wastewater
Treatment Plants (WWTPs). Of these, the most
common system was the waste stabilisation
pond which accounted for nearly 73% of the
cases.

In India, only 37% of the wastewater
generated in Class I and II cities and towns is
treated (CPCB, 2009). Where the inadequate
network coverage is attributed to the poor state
of sanitation, there is ample opportunity to set
up NTS as decentralised systems to lessen the
burden on the larger network systems. It is
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known that natural water bodies will vary in
response to environmental conditions.

Therefore, it is important to understand how
the systems function in nature, which in turn
helps to identify the treatment potential and the
fate of contaminants. Once the mode of
contaminant removal is identified, it can be
engineered to enhance its functions, and become
part of a large scale wastewater treatment
system. However, this requires a good
assessment of the source water, and a well-
defined management plan, for collection,
treatment and final disposal to the environment.
This will help free up the fresh water supplies
needed for domestic purposes, and support the
reuse of treated water for non-potable uses.
Such a plan can also help network the small-
scale businesses and illegal connections, and
reduce the indiscriminate discharge to the
environment that leads to pollution. While the

construction aspects are relatively easy to deal
with, its sustainable management requires a
good plan that involves the communities and
the responsible stakeholders. When such an
alternative water supply is added to a total water
management plan of a city, thelargest
beneficiaries of the treated water will be the
industry, agriculture and city landscapers. NTS,
can be cost effective andcan be modelled to
suit a setting, which is manageable and involves
communities or public-private partnerships for
sustainable solutions. Further, it helps
environmental experts and policy makers to
define legislation with the intention that the water
is supplied and maintained at an appropriate
quality for its identified use.
Water supply and sewerage Management
in Hyderabad :
Hyderabad :
City water supply

Figure 1. Study sites for natural treatment systems in the cities of Hyderabad
(Telangana) and Chennai
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Hyderabad is the fourth most populous city
in India with its 6.8 million people. With the
recent bifurcation of the former state of Andhra
Pradesh, it will serve as the capital for both
states for a period of 10 years, after which it
will be the capital city of Telangana (Figure 1).
The city administration is governed by the
Greater Hyderabad Municipal Corporation
(GHMC), covering an area of 650 km2. The
Hyderabad Metropolitan Water Supply and
Sewerage Board (HMWSSB) is responsible
for the city water supply and wastewater
management.

Once dependant on lakes and reservoirs
closer to the city, Hyderabad now lifts water
from over 114 km to bring Krishna water to
the city. This increasing demand has placed
pressure on freshwater resources more than
ever, and draws attention to the fact the
freshwater sources should be protected as much
as possible, while treating wastewater for
alternative uses. The division of the former state
has brought in a separate issue to the forefront,
which is sharing the source water from the
Krishna river (TToI, 2014a). This places
pressures on the city of Hyderabad to clean up
some of the lakes and rivers within the state to
provide drinking water for its citizens and also
water for food production.

(Tamil Nadu) (Source: IWMI).

Hyderabad receives water from five sources
(HMWSSB, 2013), which are Osmansagar on

Musi River, Himayatsagar on Esau River,
Manjira Barrage on Manjira River, Singur Dam
on Manjira River and Krishna River Water
(Figure 2). The chronology of abstractions from
these sources span over the period 1920 to
2008. As against the demand of 2.18–2.27
million m3/d, HMWSSB is presently supplying
water to their full potential at 1.50–1.55 million
m3/d from all the five sources, and in some
instances lifting water from a distance of 110
km (Krishna River). With around 0.68 million
m3/d water shortage and an additional demand
of 20 per cent, water supply status is far from
adequate. While the groundwater does cover
the gap to a certain extent (an estimated 40%
of the supply is said to be from groundwater),
in the drier months the bore wells dry up, which
increases the demand for fresh water supplies
from HMWSSB (The New Times of India,
2014). The plans for lifting water from Krishna
(phase III) and Godavari (Phase I), are
underway at a cost of INR 33 per kL and INR
38 per Kl respectively (1USD = INR 60). The
highly subsidised domestic tariff (INR 26 per
kL) indicates the huge gap between the
expenditure and revenue of HMWSSB. The
loss of revenue is attributed to leakages in old
network systems, lack of metering for over
78% of the consumers, illegal connections and
inability to issue new connections due to the
defict in supply.
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Waste Water Management and
Treatment:

gardening, washing cars to relieve the pressure
on the domestic water supply. It can also help
in improving the sanitation conditions in the city,
if it is planned as part of the water supply and
wastewater treatment systems.

4.1 Municipal solid waste management
The management and handling of the municipal
solid waste in cities are governed by the
Environment (Protection) Act, 1986 (29 of
1986), as prescribed in sections 3, 6 and 25,
and detailed out as a set of rules, namely,
“Municipal Solid Waste Rules 2000” which was
gazetted in 2000. It stipulates that municipal
authorities are responsible for the collection,
storage, segregation, processing and disposal
of Municipal Solid Waste (MoEF, 2000;

The treatment plant at Attapur is yet to be
commissioned. The network coverage for
conveyance is estimated at only 60–70%
therefore, only 52% of the wastewater is
treated at these plants that are operational. The
rest is discharged into waterways via 19 nalas
which ultimately reach the Musi River. Thus,
the Musi River, which runs through the city,
receives both partially treated and untreated
wastewater and immediately downstream it is
used for agriculture. The safety concerns for
food production are not addressed as farmers
lift the water for irrigation and use it as a nutrient
rich water supply. This water supply cannot only
be easily treated via NTS to a level suitable for
irrigation, it can also be used for other uses like

Figure 2. Drinking water supply to the city of Hyderabad. GW = groundwater,
NJS = Nagarjuna Sagar Reservoir. (Source: Adapted from Van Rooijenet al., 2005).
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CPCB, 2000). The regulatory authority for
monitoring and evaluation is the Central
Pollution Control Board (CPCB, n.d. a). It has
been estimated that a person living in Hyderabad
produces, on average, 0.57 kg (2005) of waste
per day (CPCB, n.d. b). For a projected
population of nine million, the GHMC mayhave
to deal with 5,181 tons of waste per day. The
GHMC has introduced an integrated Solid
Waste Management system throughprivate
sector participation, direct community
involvement and effective public participation
in segregation of recyclable waste. Local
welfare associations and self-help groups play
a major role in collecting waste, however, the
bulk of the waste is collected and disposed of
by a private company, Ramky Infrastructure
Ltd. (REE, n.d.; TToI, 2013; TToI, 2014b).
The landfill sites are 40 km away from the city,
and the GHMC operates on BOOT/PPP
(Buildown-operate-transfer/Public-private
partnership) mode to dispose of the waste. A
study that assessed the status of Municipal Solid
Waste management in the country found that
composting was the most popular method

(Annepu, 2012). While the municipal solid
waste collection has improved, it does notcover
all parts of the city yet. Dumping in waterways
still continues, a problem that might be seen for
the foreseeable future.
Conclusion :

This chapter explores the integration of two
NTSs into the urban water supply systems, in
each of the cities. These systems can be
costeffective means of treating alternative
sources of water that is available in and around
cities, for food production and to augment the
drinking water supplies. In Hyderabad a natural
wetland, situated about 15 km downstream of
the city,was capable of reducing contaminants
in its natural state and displays the potential to
be further engineered to achieve thedesired
water quality levels for reuse in agriculture. If
such engineered wetlands can be utilised within
urban and peri-urban settings, it can help to treat
contaminated free flowing water to be used for
alternative purposes like agriculture,
landscaping, industrial cooling and other non-
potable uses in the city.
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