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Official Title of Presentation

Stormwater Wetlands

Ongoing research activities

of
the operation, and

the design
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Design Guidelines

A Edmonton:

http://www.edmonton.ca/city government/documents/Volum
e 3 Drainage .pdf

.= A Calgary:
http://www.calgary.ca/DocGallery/BU/water services/specifi
cations/storm water mgmt design manual.pdf

http://environment.gov.ab.cal/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

Analysis
Design
provals

Construction

Repair
Replacement

i/\aintenan!

Operations
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Multi-Disciplinary Character

Hydrology
Hydraulics
~luvial Morphology

Hydrogeology and Geotechnical
Engineering

To T o T

= A Water Chemistry

"% A Microbiology
4“’5-40»*

A Terrestrial and Aquatic Biology
= A Planning
K i ~w= A Structural Engineering

" A Landscape Architecture
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Contaminant Loadings to the Bow River

Estimate of 2002 Loadings from the City of Calgary Wastewater
Effluent and Stormwater Runoff
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Required Residence Time for Settling
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Pitt, 2004
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Morphology of Sediments
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Sansalone, 2003
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Particle Size Distribution - 1

Event-based granulometry (mass or number)
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New Particle Size Distribution for Calgary ??

Particle Size Distribution

—o— per MUSIC Manual

—8— per Calgary Manual
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Particle Diameter, d.cm — =
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Sedimentation

Dynamic Settling i during storm event

Hazenos F dogeE settlingvelocity:%

Po
Removal Efficiency =[N J9E: jg dp
0

independent of depth (discrete particles)
%", Quiescent Settling i in between events

Volume of wet pool and inter-event times are relevant
parameters

Significance:
Discrete suspension i area more important
Flocculent suspension i volume 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

Non plug-flow conditions

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

Resuspension

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

A 85% TSS removal on annual basis for particles
that are 50 to 75 microns or greater
A Total Loadings Limits for
i TSS
i BOD
I Nutrients Phosphorus and Nitrogen
expressed in kg/day
A Watershed plans are needed to establish limits

f(:i-"—;i A Western 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

Hydraulic effect '

Oxygen depletion, organic matter |

Immediate, delayed Su'.zs vended solids

Toxic poliutants (he.gslg metals and priority organics)
Bacterial poliution J L :

Nutrients (N,P)

NH, and H,S

'

fweek 1 month 1 year

Cumulative effect
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Future Concerns
A Volume control

A Contaminants (nutrients, pathogens,
heavy metals, chlorides, temperature)

A Protection of sensitive habitat




