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Ê»�É�Y{Y�Á�Ê»Â¼���¯Y�»���{Á|/u�Ä/¯�|�Z]�
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�����¥�Z/�»��{�Z/Ë�Á�Ã|/��Z/Å���Ìv»��{�ÄÌ¨�e�½Á|]�|ËZ^¿��»YÂm�¾ËY
{Â��Ã{Z¨f�Y�É�ZÌ]M�Á�É��ÁZ�¯������,[M�º/¯�ª�Z/À»��{�¾/ËY��]�ÃÁÔ�
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µZ §�¾n·�ºf�Ì��ZÆ¿M�¾Ë�eÎ����,{Z/Ë��ÉZ/ËY�»�¾f�Y{�º£�Ì¸��Ä¯�d�Y
ÄÀË�Å�,Äf§��Ìa�Ê°Ì¿Á�f°·Y�Á�Ê°Ì¿Z°»�cY�ÌÆne�Ä]��ZÌ¿�¶Ì·{�Ä]��ÉZÅ

�»�Á�É{Z�f«Y������Á��/�Âf»��/»YÂm��{�Ã{Z¨f/�Y�ÉY�/]�,ÓZ/]�É��¿Y�¥�
 

1. Activated Sludge Wastewater Treatment 
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Ã{Z��Ä¸¼m��Y�dÌ^je�ÉZÅ�zf�YfÌ��¾Ë�e�º�Ä]�[Ô�Z§�ÄÌ¨�e�ÉZÅ
Ê»��Z¼��������Ä/¿Â³�½YÂ/À��Ä/]�±��/]�Á�®/qÂ¯��/»YÂm��{�Ä/¯�|ÀËM�ÉY

Ê»��Y�«�Ã{Z¨f�Y�{�Â»�Ä§���Ä]�½Á�¬»�Á�É{Z�f«Y|¿�Ì³�]�[��ÄrzË�Ze
�zf�Y��Y�Ã{Z¨f�Y�{Á|u�Ä]�[Ô�Z§�ÄÌ¨�e�ÉY�]�ZÅ�������Ìa�µZ�

Ê»�]{{�³����µZ/���{�[Ô�Z§�dÌ^je��zf�Y�¾Ì·ÁY��������Y�/°e��{
M|��ÄfyZ��Z°Ë�»������,Ê/uY���¶/Ì^«��Y�|/ÀËY�§�¾ËY�ÄmÂe�¶]Z«�ÉZËY�»

Ã�Æ]�Á�dyZ�����É��/¿Y�¥�/�»�,cY�/Ì¼ e�Ä]�­|¿Y��ZÌ¿�,½Z�M�É�Y{�]
���Ã|/��\/mÂ»�\�ZÀ»�É{Z�f«Y�ÊÅ{�Z]�Á�Ã{Z��ÉZ¬e�Y�½Z°»Y�,¾ÌËZa

�zf�Y�Ä¯�d�Y]��{�[Ô�Z§�dÌ^je�ÉZÅ��ÉY�/]�½ZÆm��Z¬¿��Y�É�ZÌ�
dÌ ¼m��Ã{Z¨f/�Y�{�Â»�É�¨¿��Y�Å�|Àq�Ze�É�¨¿|��|Àq�®qÂ¯�ÉZÅ
{�Ì³��Y�«�����Ì¿�Êf À��ÉZÅ�Â�¯��{Ì¸�{ÂmÁ�º£�É�ÁZÀ§�ÉZ/Å��Â/¿��Á
Äf§��Ìa,��Ä]�É�iÂ»�ºÆ��zf�Y��Ã|/Ë{�³��Y~³YÁ�[Ô�Z§�dÌ^je�ÉZÅ

d�Y�Ä¿Â³�Ä]�Ä¯�ÉY�Á�»Y�Ã����������Z/¬¿��{�[Ô/�Z§�d/Ì^je��zf�Y
»�{Á|u�Ä¯�{�Y{�{ÂmÁ�Z°Ë�»M�Ã|vf»�cÓZËY�¦¸fz�����cZ�Ì�Ze��Y

Ê»�¶Ì°�e�Y���Â�¯�¾ËY�[Ô�Z§�ÄÌ¨�e|Å{���Á�Á�[���
[Ô�Z§�dÌ^je�ÉZÅ�zf�Y�,��ÉZ/Å�Är�Âu�{Ây�¶°��¾Ë�e�Ã{Z���{

Ê¯Zy�¦¸fz»�{Z ]Y�Z]�Á�[Ô�Z§��´Ë{�Á�Ê´¿Zy�[Ô�Z§�Ä¯�|Àf�Å��ZÅ
�Ã|��É�Y|Æ´¿�ZÆ¿M��{�Ê¿ÓÂ��c|»�ÉY�]Á���Ô»Z/¯�ÉZÅ��Á��Ä¸Ì�Â]

�Ê Ì^��|À¿Z»ÄeÁ�ÊÀÌ�¿�|���®^¸mÉ�f¯Z]�Á�ZÅZÅ�,�{ÂmÂ»�Ê·M�{YÂ»
Ê»�dÌ^je�Á�ÄË�ne�[Ô�Z§��{�{Â�����ÊÀÌ/�¿�Äe�¶¼��ZÅ�|uYÁ�¾ËY��{

�Z]�Á{��Å�dÌ^je�ÁÅ¹Zn¿Y�º�Ê»�{Â����zf�Y�¾ËY������/]�Ê/¸¯��Â/��Ä/]�ZÅ
Z//Å��À//¯YÁ�d//ÌÅZ»��Z//�YÊf//�Ë��É�½M�½Á�{�Äf//�{�Ä//��Ä//]�Z//Å�

YÊ]�ÉZÅ�zf��É�YÂÅÏ�zf�Y�,Ä¿Â³Á{�ÉZÅ�É�Ð��zf�Y�Á�É�YÂ/Å�ÉZÅÑ�
Ê»�É|À]�ºÌ�¬e|¿Â������zf/�Y�®Ë�¶»Z��Ê¼Ë|«�ÉZÅ�zf�Y�0ÓÂ¼ »

Ê]Ä¿Â³Á{��zf�Y�®Ë��Y�| ]�ZË�¶^«�Ä¯�Ã{Â]�É�YÂÅ�Ê»��Y�«�É��Äf§�³
d�Y���Á�Á�����

 

1. Waste Stabilization Ponds (WSP) 
2. Anaerobic Ponds 
3. Facultative Ponds 
4. Aerobic Ponds 

�����zf�YÉ�YÂÅ�Ê]�ÉZÅ��
�¾ËY�[Ô/�Z§�ÄÌ¨�e�ÉY�]�ZÅ�zf�Y��ÉY�Y{�ÉZ/Å�����|/À¿Z»�ÓZ/]�Ê/·M��Z/]

[Ô�Z§�����ÊËY~/£��ËZÀ/��Ä/¸¼m��Y�Êf À/��ÉZÅ�����Y�/«�Ã{Z¨f/�Y�{�Â/»
Ê»�|¿�Ì³���¾ËY��{�zf�YZÅ��ª/¼����Y����{���zf/�Y�����/m�Ä/]�ÊuYÂ/¿�

,Êv���YÂÅ�Ê]��ËY����É¹Y|¿Y�Ë��Á�Ã{Â]�º¯Zu�½�Ì�¯Y�[ZÌ£��{�ZÅ
Ê»�dÌ·Z §|ÀÀ¯���¾ËY��{��zf/�Y�Z/Å���Ê·Â/°·Â»�{Y�M�½�Ì/�¯Y��µÂ/¸v»�
|¿�{ÂmÁY�É�YÂÅ�Ê]�ÉZÅ�É�f¯Z]�Á�{,�����Y�Y��{Â/y��Z/Ì¿�{�Â»�½�Ì�¯Y

[Ô�Z§�Ê·M��Ì£�{YÂ»�Á�Ê·M�{YÂ»�Ê»�\�¯|ÀÀ¯��É�f¯Z]�¾ËY��Ê/��ZÅ
�,½Z/f»��Ì¼ze�Á�|Ì�Y�|Ì·Âe�ÉZÅ|ÀËY�§����Ä/]�Y��Ê/·M�{YÂ/»�CO2�,CH4�,

H2S��Á��cÓÂ�v»��ËZ�Z������Ê·Â¸/��ÉZ/Å�d/§Z]�Á�Ê/·M�ÉZÅ|Ì/�Y�¶»
Ê»�¶Ë|^e|ÀÀ¯���Z³|Ì·Âe�ÉZÅ���t�/��ªË����Y�ZÅ|ÀËY�§�¾ËY��{�Ã|�

Ê»�|�Z�f»�Z�§�Ä]��ËZ»|¿Â�����zf/�Y�¦¯��{�|»Zm�{YÂ»����¾Ì/�¿�Ä/e
Ê»|¿{�³�¾ËY��{�Á�Ê]�c�Â�]�¶v»Ê»�º�Å�É�YÂÅ|¿Â�����¾Ì/Àr¼Å

�ZÅ�zf�Y�¾ËY��{É{ZË���Y|¬»�Ä]�½�ÂeZa�¥~uZÅ���c�Â�Ê»��{�/Ì³��Á
´¿Y�ºze¶ZÅ��Ì¿�Äe¾Ì�¿�Ê»�{Â�����½Âr¼Å�®^��{YÂ»��,Ê/]�q�,¾£Á

¦¯�Á�­�¯��Ì¿�����Ä/ËÓ�¶Ì°/�e�Á�Ä/f§ZË��¼ne�[Ô�Z§�t���ÉÁ���]
[Z¨¯��Ê»�Å{À|��Ê»��«YÁ��{½YÂe���Ä/¯�d¨³����ZÅ�zf/�Y�¾/ËY�{�/°¸¼�

ÄÌ^���f�Ì]�Ä]�½�z»��ÉZÅÊ»�®Ìfb��|�Z]����{��z]�dËZ���ÄÌ¨�e
�zf�YÉ�f¯Z]�¶]Z¬f»��Zf§��Ä]�Ê´f�]�É�YÂÅ�Ê]�ÉZÅ�|Ì�Y�|·Â»�ÉZÅ

É�f¯Z]�Á»�ÉZÅ��{�Y{�½Z/f»��Z/³�|·Â�����{�Ä/¯�d/�Y�¹�Ó�¾ËY�]Z/À]�ÉZ/»�
��Y��f�Ì]��zf�Y�����Äm�{��ÂÌ/�¸�Á�pH��/�Ì]�½M�f��Y��
���|/�Z]��

�ËY���¾ÌÀq�dveÊ�������|/ÅYÂy�{Â/y�¶«Y|/u�Ä/]�¾/n·��¼ne�Á�|Ì·Âe
|Ì���Ä¿Â³�Ä]�Ä]�ZÆÀe�¾n·�|Ì·Âe�d�Y�¾°¼»�Ä¯�ÉY�����ÉY�Y�Ä/]��fÌ·

|��]�µZ���{��¨¿��Å���Ê»Z´ÀÅ�¾n·�ÄÌ¸ze�Â�Ê»�c{�Ì³��Ä¯��¦/�¿
�dÌ§���|Ì¨»�ºnu���zf�Y��|/�Z]�Ã|���a�¾n·��Y�����Y�µZ^¬f/�Y��¾/ËY
�zf�Y��{�ZÅÄf�~³��ÉÂ]�d¸��Ä]���Ã{Â/]�º/¯��Â^�»Z/¿����µZ/u��{�Ê/·Á

��Ê]Â/y�Ä]�¾�Á��Á�Ê§Z¯�¶ËÓ{�Z]�Ê·M��Z]�Á�Â]�|Ì·Âe�¾Ì]�Ä�]Y����Zu
d�Y�Ã|��­�{��������Ê/uY���®/Ë�Z/]�ÓÂ/¼ »�¶°/�»�¾ËY��§��¾ËY�]ZÀ]

°»Y�tÌv�Ê»��Ë~a�½Z|�Z]����zf/�Y�¾ËY��Y�ÊmÁ�y�[Z�a���\/¸£Y�Z/Å
��������Ê³{Â/·M�d�¸£��ÅZ¯�É{Á�Á�¹Zy�[Ô�Z§�Ä]�d^�¿�|��{

d�Y{�|ÅYÂy��0ÓÂ¼ »��ÉY�/]������Z/Ì¿�{�Â/»�¾Ì/»���ÅZ/¯��¾Ì/Àr¼Å�Á�
·M��Z]��ÅZ¯Ê�[Ô�Z§�ÉZÅ�Ì¸£��|/À¿Z»�����Á�ÊËY~/£��ËZÀ/��[Ô/�Z§
ÃZ³�Zf�¯,ZÅ��zf�Y�É�YÂÅ�Ê]�ÉZÅ�¶/^«���zf/�Y��Y�Ä/¿Â³Á{�ÉZÅ�É��,

 

5. Pathogen 
6. Scum 
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ÄfyZ��Ê»Â�¿|��0ÓÂ¼ »�ZÅ�zf�Y�¾ËY�ª¼���¾Ì/]��
����Z/e�
����Á��/f»

|¿Z»�½Z»��[Ô�Z§�¾Ì]������Á��Ê»��|�Z]�����ZÅ�zf/�Y�¾/ËY�¾ÌÀr¼Å
�Ê/»����Ê/·M��Z/]�|/À¿YÂe kg BOD5 /ha.day���������|/ÀÀ¯�¶/¼ve�Y��

]�Á�Á�Á�����
��
�����zf�YÄ¿Â³Á{�ÉZÅ�É��É�YÂÅ��Ê]É�YÂÅ���

µÁY|f»��Â¿�¾Ë�e��Ä/ËÓ��{�Ä¯�|Àf�Å�ZÅ�zf�Y������Ä/]�Z/Æ¿M�Ê¿Z/«Â§�ÉZ/Å
µÂ¸v»�½�Ì�¯Y�{ÂmÁ�¶Ì·{Î��Ä]�Ê¿Zfve�ÉZÅ�ÄËÓ��{�Á�É�YÂÅ��ËY��

�¶Ì·{{Â^¿��É�YÂÅ�Ê]��ËY���µÂ¸v»�½�Ì�¯Yd�Y�º¯Zu�����¾/ËY�ª/¼�
�0ÓÂ/¼ »�ZÅ�zf�Y���¾Ì/]�
���
������¾Ì/]�|/¿Z»�½Z/»��Á��/f»�������Á�

Ê//»�|//�Z]�����zf//�Y�¾//ËY�¾Ì//Àr¼Å�Ê//»�Z//Å�|//À¿YÂe�Ê//·M��Z//]� 

 /ha.day kg BOD5��
��±��
��|ÀÀ¯�¶¼ve�Y��]�[��{��zf�Y�¾ËY��Z/Å
�{�Á����®/^¸m�,Ê¿Z/«Â§�Ä/ËÓ���É�f¯Z/]�Á�Z/Å����Á�É�YÂ/Å�ÉZ/Å�Ä/¿Â³Á{��É�

ºÅ�Á�Êf�Ë�¼Å�|¿�Y{�ÊËY�§Y������{YÂ/»�Á�|Ì/��Ây�Â¿��Â/�u��{�ZÆ°^¸m
]��Á���Ê¿| »Ä�Ê»��fÀ�Âf§�����ÉZ/Æ°^¸m�|/Ì·Âe�½M�Ä/nÌf¿�Ä¯�|ÀËZ¼¿

½�Ì�¯Y�Á�|Ë|m��Ê/»�µÂ¸v»��|/�Z]���É�f¯Z/]����µÂ/¸v»�½�Ì/�¯Y��Y�Z/Å
�¯Y�Ä]��Á���Á�Ã{Â¼¿�Ã{Z¨f�Y�ZÆ°^¸m���Âe�É|Ì·Âe�ËZ���Ê/·M�{YÂ»

[Ô�Z§��{�{ÂmÂ»�Ê»��Ä¯�|ÀËZ¼¿�½M�\/mÂ»�Ä]�����Á�Ê/·M�{YÂ/»�Ä/Ë�ne
É�f¯Z]��Ìj°e�Á�|���ZÅ�Ê/»�©Z¨eY�|/f§Y�����/iY��{��ËZ/�¯Y����Ê/·M�{YÂ/»
�½Âr¼Å�ÊeZ^Ì¯�eÉ{���,cY�/fÌ¿�,¾]�/¯�|Ì�¯Y��Ã�/Ì£Á�cZ¨/�§ �|/Ì·Âe�
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1. Dissolved Oxygen (DO) 
2. Sludge Blanket 
3. Denitrification 
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4. Rotifer 
5. Protozoa 
6. Polishing 
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��

����ÊuY����]��iÂ»�Ê�Ìv»�¶»YÂ���
������Z»{��
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����ª�Z/À»�d¼/��Ä/]��zf�Y�ÉÁ���Y�{Z]���Á�dÆm�Ä¯�{�¯�d«{�|ËZ]

ZÀ»�¾ËY�Ä]�Â]�µZ¬f¿Y�h�Z]�Y�Ë��|�Z^¿�Ê¿Â°�»Ê»�ª�{Â��]�[���
��
�������Ìz^e�w�¿��

��º/Å�[M�¥ÔeY�¾ËY�Ä¯�Ã|��[M�¥ÔeY�\^��ZÅ�zf�Y�t����Y��Ìz^e
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1. Thermophilic 
2. Short Circuit 
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1. Advanced Facultative Pond 
2. Upflow Anaerobic Sludge Blanket Reactor (UASBR) 
3. High-Rate Algal Ponds 
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1. Paddlewheel 
2. Splitting Box 
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1. Attached Growth Media 2. Wave-Oxidation modification of the BIOLAC System (Biolac-WOM) 
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1. Lemna 
2. LemTec 
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3. Complete Mixing Pond 
4. Partial Mixing Pond 
5. Sheaffer 
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1. Rock and Sand Filters 
2. Dissolved Air Flotation 
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3. Constructed Wetlands 
4. Hyacinth Ponds 
5. Nitrification 
6. Denitrification 
7. Downing 
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1. Slow Sand Filter 
2. Reverse osmosis (RO) 
3. Upflow Anaerobic Sludge Blanket Reactor (UASBR) 
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