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Dry water conditions
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Impact of City Size on Flow Characteristics
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Dutch sewage network

* 50 % combined system, 50% separate system
* Sewer system used for urban drainage




Urban water flows

DRY WEATHER FLOW RAIN WEATHER FLOW

e Household waters  Household waters
e Industrial effluents * Industrial effluents
e Rain water

PEAK FLOW




Urban water flows

>

750 L/capita per day

300 L/capita per day

150 L/capita per day
130 L/capita per day

Q-max RWF

Q-max DWF

Hydraulic design Q-mean
Average Q-mean



Climate change considerations

 More short intense peaks
* Longer periods without rain




Pattern of wastewater flow reaching a WWTP
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Dutch sewage network

e 100% households connected
to sewer network

e 350 STPs in the Netherlands




Costs of Sanitation in the Netherlands

 110.000 km sewer pipes
 About 350 Sewage Treatment Plants

* CAPEX=110.000.000 euros
e 2/3 for sewerage

 OPEX =2-2.500.000 /year
* 40-50% for sewerage, 50-60% for sewage treatment



Combined Sewer Overflows

Dry weather Wet weather

Down spout ) Down spout

Storm drain Storm drain

Outfall pipe
to river
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