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Problem statement

0 Combined Sewer Overflows (CSO)
in urban rivers

One of the main sources of pollution in the 80’s
Solutions: Retention Tanks (RT) and storage tunnels

In the 80’s Nowadays
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Source : Quebec City website

Objectives

1) Characterize the emptying of the RTs; and
2) Estimate their impact on the WWTP

Canoe on the St-Charles river Windsurfing on the St-Lawrence river
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Source : Newspaper « Le Soleil »




Case study

0 Quebec City

- 400 million liters of
wastewater per day

- 2 main wastewater
collection systems
2 WWTP : 40% West,
0% East
- 14 RTs (2008)
- 3 RTs (2014)
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Source : Ville de Québec

Case study

0 Quebec City
Area of study :

-10 RTs

- Total retention volume :
25 000 m3
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Source : Ville de Québec




Case study

0 Quebec City
Case study :

- Urban catchment :
St-Sacrement

- RT capacity :
7580 m3
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Source : Ville de Québec

Case study
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Source : Ville de Québec




Case study
0 Before RTs, at least 50 CSO events in the
St-Charles river per summer period

Case study
0 Nowadays, 10 RTs reduce CSO events
to an average of 4 per summer period.




Case study
0O RTs are emptied according to hydraulic
conditions in the interceptors and WWTP

—z==  Emptying and filling of RTs are
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= . controlled in real-time (RTC)
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Control

hamber
Case study
0 Urban catchment [
land use '
SIZE

Surface 1.54 km?

Imperviousness 51%

Concentration time 26 min

Population 5200 inh.

Urban catchment

St-Sacrement
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Source : Google Earth




Case study

Urban catchment

il

St-Sacrement
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Source : Google Earth

Sampling campaign
(Summers 2009 & 2010)

a Automatic sampling with
variable intervals during a
CSO event

a Storage for
less than 24 hours at 4°C

O TSS & COD analyses
made at the Environ. Lab
at Université Laval
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Objective 1: Characterization

0 CSO events (29)
Wide variability of event characteristics

Date |Duration|Cumulation| Max. intensity Previous dry Stagnant Filling of

(dd/mm)| (h) |height (mm)[on 5min (mm/h)/weather period (h)period RT (min)ithe RT (%)
06-juin | 11h25 9.1 3.6 8h30 20 and 17* 34
28-juin | 00h30 4.7 458 61h30 7 13
09-juil | 09h45 14.2 36 212h50 93 55
13-juil | 03h40 6.6 7.2 88h45 15 and 516* 25

* 2nd emptying
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Characterization

0O TSS evolution : 3 phases

14[]911]3 g of the RT (June 6th 2010) | —+TSS
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Characterization

Q Mass flux evolution

Mass fluxes in the RT (June 6th 2010)
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Objective 2: Simulation with SWMM

0 Simulate emptying of 10 RTs during an event with
associated pollutographs (based on characteristic RT)
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Objective 2: Simulation with SWMM

Simulation with SWMM

0 Expected results
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Simulation with SWMM

a Expected results
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Simulation with SWMM

o Estimate loads sent to the WWTP

during the emptying period (beginning, middle and end)

e Beginning @ Middle

® End
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Conclusion

0 Characterization of emptying of an RT has
allowed to generate representative
pollutographs

a Atypical « U-form » is observed, characterized
by 3 different phases (B, M, E)

0 Mass fluxes showed that there is a fragmented
empyting (10%, 70%, 20%)
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Conclusion

a Simulations with the pollutographs will show
the evolution of TSS along the interceptor

a An increase of the hydraulic and pollutant load
should be observed at the WWTP

O An expected impact is
the loss of global efficiency at the WWTP
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Thank you for your attention!

Questions »
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