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Typical design parameters for commonly used activated-sludge processesa

Process Name Type of 
Reactor SRT, days F:M kg BOD/kg MLVSS-

d lb BOD/1000 ft3-d kg BOD/m3-d MLSS, mg/L
Hydraulic 
detention 
time, hrs

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 0.5 - 1b 50 - 150

6000 - 10000c 2 - 4c

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 0.7 - 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 (CCAS) Plug flow 10 - 30 0.04 - 0.10 5 - 10 0.1 - 0.3 2000 - 4000 15 - 40 25 - 75f

aAdapted from WEF (1998); Crites and Tchobanoglous (1998) bMLSS and detention time in contact basin NA:  Not Applicable
cMLSS and detention time in stabilization basin dAlso used at intermediate SRTs
eBased on average flow fFor nitrification, rates may be increased by 25 to 50%
Source: Wastewater Engineering: Treatment and Reuse, 4th Edition, Metcalf & Eddy, pg. 747.

Volumetric Loading
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Concentrated Moderate Diluted Very Diluted

BOD5 350 250 150 100

COD 740 530 320 210

TOC 250 180 110 70

COD/BOD5 2.1 2.1 2.1 2.1

COD/TOC 3.0 2.9 2.9 3.0

TOC/BOD5 0.71 0.72 0.73 0.70

Influent Concentration, mg/L
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Jet A Tank Gasoline Tank Diesel Tank Crude Tank Lub Refinery Sanitary WW Refinery Blend MBR Feed

BOD 1,510 3,450 1,199 116 692 72 554 489

COD 6,190 5,230 3,380 794 962 176 1,100 878

TOC 1,340 1,010 792 34.8 190 30.2 227 199

COD/BOD5 4.1 1.5 2.8 6.8 1.4 2.4 2.0 1.8

COD/TOC 4.6 5.2 4.3 22.8 5.1 5.8 4.8 4.4

TOC/BOD5 0.89 0.29 0.66 0.30 0.27 0.42 0.41 0.41

TKN 97.1 45.6 105 38.6 14.8 46.8 20.6 20

NH3‐N 60.8 26.7 40.8 36.9 0.39 45.6 4.13 6.38

NH3‐N/TKN 0.63 0.59 0.39 0.96 0.03 0.97 0.20 0.32

Source: 
"Comparative Evaluation of MBR/RO and PAC Enhanced MBR/RO Treatment of Refinery Oily Wastewater"
William Conner, John Liu, John Yee
Saudi Armaco, Armaco Box 10260, Dhahra, 31311 Saudi Arabia


