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Stormwater Pump Control System for Reducing Combined Sewer Overflow 
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Abstract 

This paper proposes a new stormwater pump control scheme for combined sewer overflow 
(CSO) control. Start-up/stop timing of stormwater pumps is usually determined by a preset 
water level set point of a pumping basin in many conventional stormwater pump control 
schemes. To reduce the CSO, the proposed control scheme incorporates a new algorithm to 
raise the set point to utilize sewer pipes connected to a pumping basin as a retention tank 
when small rainfall and/or predicted inflow are observed. In the algorithm, the set point is 
changed based on pre-specified thresholds for observed rainfall and predicted inflow. Moreover, 
the set point can be reset/lowered by a similar algorithm to avoid flooding when huge rainfall 
and/or predicted inflow are observed. Numerical simulations illustrate that the proposed 
scheme can reduce the CSO during a small rain event and can suppress drastic rise of water 
level when a strong rain event suddenly occurs.  
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Fig.1 Schematic Pumping Station 

Fig.2 Block Diagram of Storm-water Pump Control 
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Fig.3 Storm-water Inflow Prediction Model 

Table 1 Rule Table for Operational Mode Decision 

T1

R1mm/h

T2

R2mm/h

T 3

Q1m 3 /min

T4

Q1m 3 /min

Table 1

2.3

Table 2

3.

3.1

Table 3 Table 4

Table 5

3.2

Table 6

A

B 2

Table 2 Rule Table for Water Level Set Point 
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Table 3 Drainage Basin Outline 

12km

2097ha

2108ha

88.1m3/s

6.0m3/s

Table 4 Specification of Pumping Basin 

[TPm] [m2]

-23.0 971.3

-21.9 1066.8

-20.3 2859.0

Table 5 Specification of  Storm-water Pump 

[TPm] [TPm]
NO. 

[m3/min] 

1 340 -17.5 -15.8 -18.2 -19.9

2 340 -16.8 -15.1 -17.5 -19.2

3 340 -16.3 -14.6 -17.3 -19.0

4 340 -15.8 -14.1 -17.0 -18.7

5 340 -15.3 -13.6 -16.7 -18.4

6 340 -15.0 -13.3 -16.5 -18.2

7 700 -16.3 -14.6 -17.3 -19.0

8 700 -15.8 -14.1 -17.0 -18.7

9 700 -15.3 -13.6 -16.4 -18.1

10 700 -15.0 -13.3 -16.5 -18.3

11 700 -14.5 -12.8 -16.0 -17.7

12 700 -14.2 -12.5 -15.7 -17.4
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Table 6 Rainfall Data Used for Simulation 

[h] [mm] [mm/h] 

A 28 17 3

B 24 62 24

Table 7 Rule Table for Simulation Parameter 

T1 120 Q1 2215m3/min

R1 0mm H1 0.1m

T2 0 Q2 4431m3/min

R2 12mm/h H2 0.2m

T3 0 Q3 6646m3/min

T4 0 H3 0.3m

Hg 1.7m Q4 8862m3/min

H4 0.4m
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Fig.4 Block Diagram of Drainage Pump
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Fig.5 Result of Pumping Level (Rainfall A) 

Fig.6 B
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Fig.6 Result of Pumping Level (Rainfall B) 
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