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Controlling the Units 
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Preliminary – Trash Trap
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Preliminary – Flow Equalization  (EQ) 
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Preliminary – Flow Equalization  (EQ) 
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Preliminary – Flow Equalization  (EQ) 
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Preliminary Stage– Summary 
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Secondary Stage -  Aeration  
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Secondary Stage -  Aeration  
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Secondary Stage -  Aeration  
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Secondary Stage -  Aeration  

Preliminary Effluent      Aeration Tank Effluent       Clarifier Efflu-
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Secondary Stage -  Aeration  
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Secondary Stage -  Clarifier  
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Secondary Stage -  Clarifier  
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Higher Velocity 
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  ATC (aeration tank concentration) = 2.5 % 

  RSC (return sludge concentration) = 5.5 %  
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Secondary—Summary
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Secondary—Process Control
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Secondary—Process Control Methodology 

“Activated Sludge Process Control and Troubleshooting Chart”

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

How to Use the “Activated Sludge Process Control and Troubleshooting Chart” 

“Activated Sludge Process Control and Trou-
bleshooting Chart”
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Activated Sludge Process Control and Troubleshooting Chart 

Box # 1: Clarifier Effluent Ammonia < 1 mg/L 
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Activated Sludge Process Control and Troubleshooting Chart 

Box # 2: Aeration Effluent Ammonia: <1 mg/L

Figure 2: failure in clarifier 

AeraƟon Effluent 

Ammonia 

< 1 mg/L 

Clarifier Effluent 

Ammonia 

> 1 mg/
L 

AeraƟon Effluent 

Ammonia 

> 1 mg/L 

Clarifier Effluent 

Ammonia 

> 1 mg/
L 

                                   Figure 1: failure in aeraƟon tank 
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Activated Sludge Process Control and Troubleshooting Chart 

Box # 3: Aeration Effluent: Water Temperature < 10 C 
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Activated Sludge Process Control and Troubleshooting Chart 

Box # 4 Clarifier: Solids breaking down in clarifier (ammonia re-release)

Possible Source: Scum Baffle 

Possible Source: Clarifier Surface 

Possible Source: Clarifier Sludge Blanket 
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Activated Sludge Process Control and Troubleshooting Chart 

Box # 5 Aeration Effluent: total alkalinity <100 mg/L 

  

 



Controlling the Units  Class A Manual 

Ohio Environmental ProtecƟon Agency  Controlling the Units — Page 35 

Activated Sludge Process Control and Troubleshooting Chart 

Box # 6: Aeration: Decrease heat loss of aeration tank 

Reduce Heat Loss: Aeration Tank Capacity 

 

Reduce Heat Loss: Timers  

Reduce Heat Loss: Covers 
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Activated Sludge Process Control and Troubleshooting Chart 

Box # 7: Aeration Effluent: Dissolved Oxygen (D0) < 2 mg/L   
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Activated Sludge Process Control and Troubleshooting Chart 

Box # 8: Aeration: Increase alkalinity in aeration tank to >100 mg/L 

Field Measurement –“prevention” method 

 

 

 

 

Field Measurement – “post-mortem” method 

Solution: Supplement Alkalinity 



Controlling the Units  Class A Manual 

Ohio Environmental ProtecƟon Agency  Controlling the Units — Page 38 

Activated Sludge Process Control and Troubleshooting Chart 

Box # 9: Aeration Effluent: Centrifuge Spin < 4% 

Solution:  Track the solids in the aeration tank 
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Activated Sludge Process Control and Troubleshooting Chart 

Box # 10  Aeration: Increase air supply in aeration tank

 

Diagnosis 

Operational Issue: Timers 

Mechanical Issue: Blowers/Motors/Diffusers 
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Activated Sludge Process Control and Troubleshooting Chart 

Box # 11  System Loading Rate: Loading greater than design

(Influent flow, MGD) x (influent BOD, mg/L) x 8.34 = pounds BOD/day 

Example: Influent Flow = 15,000 gpd = 0.015 Million Gallons/day 

  Influent BOD = 200 mg/L 

Actual Pounds of BOD/day = (0.015 MGD) x (200 mg/L) x (8.34) = 25 lbs BOD/day 

Aeration Tank Dimensions:  12 ft. length, 6 ft. width, and 9 ft. water depth 

Aeration Tank, ft3 = (12’) x (6’) x (9’) = 648 ft3 

Aeration Tank 1,000 ft3 = 648 ft3/ 1,000 ft3 = 0.648 / 1,000 ft3 aeration capacity 

Organic Loading Rate = 25 lbs BOD per day / 0.648 (1,000 ft3) = 38 lbs/d/1,000 ft3 

38 

15 
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Activated Sludge Process Control and Troubleshooting Chart 

Box # 12  Aeration: Increase biomass in aeration tank 

Sample Aeration Tank Effluent 

Sample Aeration Tank Effluent 
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Activated Sludge Process Control and Troubleshooting Chart 

Box # 13  Aeration: Evaluate for possible toxicity issues. 

Evaluate Potential Internal Recycle Streams 

 

 

Inspect Collection System 



Controlling the Units  Class A Manual 

Ohio Environmental ProtecƟon Agency  Controlling the Units — Page 43 

Activated Sludge Process Control and Troubleshooting Chart 

Box # 14  Capacity: Increase capacity or decrease loading to aeration system 

If the influent pumping rate is exceeding the design flow:   
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Activated Sludge Process Control and Troubleshooting Chart 

Box # 15  Aeration Effluent: Settleometer Analysis < 80% in 5 minutes 

 

Settleometer Test 

 

 

 

SeparaƟon Issue 

>80 % in 5 minutes 
SeparaƟon Acceptable  

<80 % in 5 minutes 
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Activated Sludge Process Control and Troubleshooting Chart 

Box # 16  Aeration Effluent: Centrifuge Spin > 4%  

Diagnosis 

 

Two-Minute 
Diluted Settleometer Analysis 
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Activated Sludge Process Control and Troubleshooting Chart 

Box # 17  Aeration or Clarifier: Brown foam on surface 

Aeration Tank Foam: 

Clarifier Foam: 

Settleometer Test: 
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Activated Sludge Process Control and Troubleshooting Chart 

Box # 18  Aeration: Too much biomass in system, increase wasting rate 

Establishing a wasting rate is simply a process of maintaining sufficient biomass to 
achieve complete conversion in the aeration tank (ammonia < 1 mg/L), while not 
maintaining an excessive amount of biomass to inhibit the settling rate in the clarifier 
(< 80% in 5 minutes). 

Conversion Separation 

Insufficient Biomass 

 

“ ” 

Excessive Biomass 

 

“ ” 
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Activated Sludge Process Control and Troubleshooting Chart 

Box # 19  Aeration: Dissolved oxygen < 1 mg/L for extended period of time 
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Activated Sludge Process Control and Troubleshooting Chart 

Box # 20  Aeration: Low F/M ratio, increase wasting rate 
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Activated Sludge Process Control and Troubleshooting Chart 

Box # 21  Aeration: Evaluate influent/internal side streams for septic sources 

 

Collection System

 

Head works Condition

Influent Characteristics: 

h lh l
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Activated Sludge Process Control and Troubleshooting Chart 

Box # 22  Aeration: Increase air supply to match organic loading 
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Activated Sludge Process Control and Troubleshooting Chart 

Box # 23  Clarifier Effluent: Biomass observed leaving the clarifier 

Observed Biomass Loss: 

Life Expectancy of a Sand Filter 
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Activated Sludge Process Control and Troubleshooting Chart 

Box # 24  Compliance 

Conversion Separation 

Ammonia  
> 1 mg/L 

> 80% in  
5 minutes 

Conversion Separation 

Control Violations VIOLATIONS
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Activated Sludge Process Control and Troubleshooting Chart 

Box # 25  Clarifier: Sludge blanket < 30% of clarifier water depth 

 

  High Sludge Blanket Depth 

 

 

 

  Normal Sludge Blanket Depth 
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Activated Sludge Process Control and Troubleshooting Chart 

Box # 26  Clarifier: Return Activated Sludge rate  
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Activated Sludge Process Control and Troubleshooting Chart 

Box # 27  Clarifier: Hydraulic issues in clarifier. 

Flow Splitting 

 

Internal Density Currents 

 

Weir Location/Elevation 
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Activated Sludge Process Control and Troubleshooting Chart 

Box # 28  Clarifier: Adjust return activated sludge (RAS) rate. 

RAS Rates 
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Activated Sludge Process Control and Troubleshooting Chart 

Box # 29  Clarifier: SOR or SLR in excess of clarifier design capacity 

SOR 

SLR 
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Secondary Stage—Summary
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Tertiary Stage 
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Tertiary Stage -  Dosing Tank/Sand Filter
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Tertiary Stage -  Dosing Tank/Sand Filter
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Tertiary Stage -  Dosing Tank/Sand Filter

4 . diameter 
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Tertiary Stage -  Dosing Tank/Sand Filter

2 feet  

4 feet  

2 feet  
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Tertiary Stage -  Dosing Tank/Sand Filter
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Tertiary Stage -  Dosing Tank/Sand Filter
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Tertiary Stage -  Dosing Tank/Sand Filter
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Tertiary Stage -  Dosing Tank/Sand Filter
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Tertiary Stage -  Dosing Tank/Sand Filter
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Tertiary Stage -  Disinfection 
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Tertiary Stage -  Disinfection 
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Tertiary Stage -  Disinfection 
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Tertiary Stage -  Disinfection 

C lli h U i P 73C lli h U i P 73
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Tertiary Stage -  Post Aeration 
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Tertiary Stage -  Post Aeration 
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Tertiary Stage—Summary
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 Solids Handling Stage - Digester
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Solids Handling Stage -  Digester
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Solids Handling Stage—Summary
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Controlling the Process   

Preliminary Secondary 

Solids Handling 

TerƟary 




