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Official Title of Presentation

Stormwater Wetlands

Ongoing research activities

to improve our understanding of 

the operation, and

to optimize the design
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Design Guidelines

ÅEdmonton:

http://www.edmonton.ca/city_government/documents/Volum

e_3_Drainage_.pdf

ÅCalgary:
http://www.calgary.ca/DocGallery/BU/water_services/specifi

cations/storm_water_mgmt_design_manual.pdf

ÅAlberta Environment:

http://environment.gov.ab.ca/info/posting.asp?assetid=6786

&categoryid=5

http://www.edmonton.ca/city_government/documents/Volume_3_Drainage_.pdf
http://www.edmonton.ca/city_government/documents/Volume_3_Drainage_.pdf
http://www.calgary.ca/DocGallery/BU/water_services/specifications/storm_water_mgmt_design_manual.pdf
http://www.calgary.ca/DocGallery/BU/water_services/specifications/storm_water_mgmt_design_manual.pdf
http://environment.gov.ab.ca/info/posting.asp?assetid=6786&categoryid=5
http://environment.gov.ab.ca/info/posting.asp?assetid=6786&categoryid=5
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Asset Life-Cycle Management

Construction

Repair

Replacement

Analysis

Design

Approvals

Maintenance

Operations
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Multi-Disciplinary Character

ÅHydrology

ÅHydraulics

ÅFluvial Morphology

ÅHydrogeology and Geotechnical 
Engineering

ÅWater Chemistry

ÅMicrobiology

ÅTerrestrial and Aquatic Biology

ÅPlanning

ÅStructural Engineering

ÅLandscape Architecture
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Contaminant Loadings to the Bow River
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TSS Loading to Bow River from Storm
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Required Residence Time for Settling

Pitt, 2004
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Morphology of Sediments

Sansalone, 2003
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Particle Size Distribution - 1

Sansalone, 2003
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Particle Size Distribution - 2

Pitt, 2004
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New Particle Size Distribution for Calgary ??
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Discrete Settling of Spheres at 10ºC

Pitt, 2004
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Sedimentation

Dynamic Settling ïduring storm event
Hazenôs Formula:

Removal Efficiency = 

independent of depth (discrete particles)

Quiescent Settling ïin between events

Volume of wet pool and inter-event times are relevant 

parameters

Significance:
Discrete suspension ïarea more important

Flocculent suspension ïvolume more important

The greater the fraction of fine solids with low settling velocities, 

the less significant the dynamic period and the more significant 

the quiescent period
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Deviations from ideal conditions
Å Non plug-flow conditions

Å Dead zones and short-circuiting (wind, vegetation, geometry, ice)

Å Turbulence (hydraulics, wind)

Å Resuspension

Å Differences in density of the stormwater and water in the basin 

due to differences in temperature and solids concentrations
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Sedimentation
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Current Stormwater Quality Targets

Å85% TSS removal on annual basis for particles 

that are 50 to 75 microns or greater

ÅTotal Loadings Limits for

ïTSS

ïBOD

ïNutrients Phosphorus and Nitrogen

expressed in kg/day

ÅWatershed plans are needed to establish limits

ÅWestern Irrigation District (TSS, TP, FC and 

runoff volume - http://www.wid.net/library.html)

http://www.wid.net/library.html
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Time scale of receiving water impacts
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Future Concerns
ÅVolume control

ÅContaminants (nutrients, pathogens, 

heavy metals, chlorides, temperature)

ÅProtection of sensitive habitat

ÅVectors

ÅWinter conditions

ïRemobilization

ïScour


