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Figure by MIT OCW. 

Adpated from: Viessman, W., Jr., and M. J. Hammer. Water Supply and Pollution Control. 7th ed. 

Upper Saddle River, NJ: Pearson Education, Inc., 2005, pp. 530, 534. 





Bacteria with slime layer 

Activated sludge floc with slime 





From: Bartell, T., 1987. Summary Report: The Causes and Control of Activated Sludge 
Bulking and Foaming. Report Number EPA-625-8-87-012.  Center for Environmental 
Research Information, U.S. Environmental Protection Agency, Cincinnati, Ohio. July 
1987.



From: Bartell, T., 1987. Summary Report: The Causes and Control of Activated Sludge 
Bulking and Foaming. Report Number EPA-625-8-87-012.  Center for Environmental 
Research Information, U.S. Environmental Protection Agency, Cincinnati, Ohio. July 
1987.
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To see fine-bubble diffusers, go to: 
 
http://www.proequipment.com/aeration/disktype.htm 
 
http://www.sequencertech.com/equipment/equipment_aeration/fine_bubble.htm 
 

http://www.proequipment.com/aeration/disktype.htm
http://www.sequencertech.com/equipment/equipment_aeration/fine_bubble.htm
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To see jet aerators, go to: 
 
http://www.aquaculture.ugent.be//coursmat/autom/pic/stat.jpg 
 
http://www.sequencertech.com/equipment/equipment_aeration/jet_aeration.htm 
 

http://www.aquaculture.ugent.be//coursmat/autom/pic/stat.jpg
http://www.sequencertech.com/equipment/equipment_aeration/jet_aeration.htm


Mechanical surface aerator

Source:  PHS, 1962. Bio-Oxidation of Industrial Wastes.   Robert A. Taft Sanitary Engineering Center, U.S. Public 

Health Service, Cincinnati, Ohio. January 1962. 





Figure by MIT OCW.

Adpated from: Viessman, W., Jr., and M. J. Hammer. Water Supply and Pollution Control. 7th ed.

Upper Saddle River, NJ: Pearson Education, Inc., 2005, p. 580.



Source:  Ward, Ben, 2005. Irvine Ranch Water District of California's Water Reclamation Plant.  Student project for Course 1.85. May 2005.

Aeration

tank
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To see pictures of a “racetrack” extended-aeration activated sludge treatment 
plant, please see Figure 12.37 in Viessman, W., Jr., and M. J. Hammer. 
Water Supply and Pollution Control. 7th ed. Upper Saddle River, NJ: Pearson 
Education, Inc., 2005. 
An image of this type of system can be seen at: http://www.environmental-
expert.com/technology/dorr-oliver/dorr-oliver.htm.  Click on the link for EIMCO® 
Carrousel® denitIR® System 
 

http://www.environmental-expert.com/technology/dorr-oliver/dorr-oliver.htm
http://www.environmental-expert.com/technology/dorr-oliver/dorr-oliver.htm


To see an image of the mechanical aerator used at an extended-aeration activated sludge treatment plant, 
please see Figure 12.38 in Viessman, W., Jr., and M. J. Hammer. Water Supply and Pollution Control. 
7th ed. Upper Saddle River, NJ: Pearson Education, Inc., 2005. 
Images of this type of system can be seen at: http://canadawater.ca/purestream/low_speed_surface.htm 



Typical Design Parameters for Commonly Used Activated-Sludge Processesa

Process Name 
Type of 

Reactor
SRT, d 

F/M kg 

BOD/kg

MLVSS.d 

Volumetric Loading 

lb BOD / 1000 ft3.d kg BOD / m3.d

MLSS,

mg / L 
Total τ, h 

RAS, % 

of Influente

High-rate Aeration Plug Flow 0.5-2 1.5-2.0 75-150 1.2-2.4 200-1000 1.5-3 100-150

Contact Stabilization Plug Flow 5-10 0.2-0.6 60-75 1.0-1.3
1000-3000b

6000-10000c

0.5-1b

2-4c 50-150

High-Purity Oxygen Plug Flow 1-4 0.5-1.0 80-200 1.3-3.2 2000-5000 1-3 25-50

Conventional Plug Flow Plug Flow 3-15 0.2-0.4 20-40 0.3-0.7 1000-3000 4-8 25-75f

Step Feed Plug Flow 3-15 0.2-0.4 40-60 7.0-1.0 1500-4000 3-5 25-75

Complete Mix CMAS 3-15 0.2-0.6 20-100 0.3-1.6 1500-4000 3-5 25-100f

Extended Aeration Plug Flow 20-40 0.04-0.10 5-15 0.1-0.3 2000-5000 20-30 50-150

Oxidation Ditch Plug Flow 15-30 0.04-0.10 5-15 0.1-0.3 3000-5000 15-30 75-150

Batch Decant Batch 12-25 0.04-0.10 5-15 0.1-0.3 2000-5000d 20-40 NA

Sequencing Batch Reactor Batch 10-30 0.04-0.10 5-15 0.1-0.3 2000-5000d 15-40 NA

Countercurrent Aeration 

System (CCASTM)
Plug Flow 10-30 0.04-0.10 5-10 0.1-0.3 2000-4000 15-40 25-75f

a = Adapted from WEF (1998); Crites & Tchobanoglous (1998). 

b = MLSS & detention time in contact basin. 

c = MLSS & detention time in stabilization basin. 

d = Also used at intermediate SRTs. 

e = Based on average flow. 

f = For nitrification, rates may be increased by 25 to 50%. 

NA = Not Applicable. 

Figure by MIT OCW. 

Adapted from: G. Tchobanoglous, F. L. Burton, and H. D. Stensel. Wastewater Engineering: Treatment and Reuse. 4th ed. 

Metcalf & Eddy Inc., New York, NY: McGraw-Hill, 2003, p. 747. 
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