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Improvement of Combined Sewer System Utilizing Existing Facilities in Osaka City 
Development and Practical Application of Wet Weather Activated Sludge Treatment Process
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Abstract 

Activated sludge process for wet weather wastewater (named as 3W treatment process) origi-
nally developed by Osaka City Government is a useful method for combined sewer system im-
provement that enables to treat up to three times of wet weather wastewater volume compared 
with the conventional process. In the 3W process, among wet weather wastewater conveyed to 
reaction tanks, the portion equivalent to design peak hourly wastewater flow in dry weather 
(1Qsh) is fed to the first cell of reaction tanks through step gate No.1 and the additional two 
times of design peak hourly flow (2Qsh) is fed to the last cell of reaction tanks through step gate 
No.4. Distribution of wastewater flow is controlled by weir height of the step gate No.4 auto-
matically operated according to the wastewater level of inlet channel to the reaction tanks in wet 
weather. Furthermore, real time remote monitoring of effluent quality using turbidity meters is 
facilitating operational control of 3W process, such as to check the process condition and to judge 
if continuation of 3W process operation is appropriate. Results of wastewater quality analysis at 
Suminoe Sewage Treatment Plant shows that effluent quality from the 3W process is equivalent 
to the one of secondary treatment effluent. In the conventional treatment process, 1Qsh of wet 
weather wastewater was fed to reaction tanks and 2Qsh was only passed primary sedimentation 
tanks and discharged. The effect in reducing pollutant load by the 3W process was 65% in SS 
and 78% in BOD compared with the conventional treatment process. 
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