


A collaborative initiative between Natural Resources Canada’s CanmetENERGY 
and Canada Mortgage and Housing Corporation

 Up to $550,000 to selected 
sustainable neighbourhood 
development projects

 Funds for: 
 research, analysis, design and 

consultation to improve 
performance;

 monitor and showcase 
performance to share lessons 
learned



A collaborative initiative between Natural Resources Canada’s CanmetENERGY 
and Canada Mortgage and Housing Corporation

 Jointly funded and managed by 
CMHC and NRCan
CanmetENERGY

 Proposals selected by independent 
selection committee in 2009

 Until end of 2012



A collaborative initiative between Natural Resources Canada’s CanmetENERGY 
and Canada Mortgage and Housing Corporation

1. Energy
2. Land Use and Housing
3. Transportation
4. Water, Waste Water and Storm Water
5. Natural Environment
6. Financial Viability

Integration Across Six Themes 
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Ampersand, Ottawa
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Ty-Histanis, near Tofino, BC
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Regent Park Revitalization, Phase 1:



A collaborative initiative between Natural Resources Canada’s CanmetENERGY 
and Canada Mortgage and Housing Corporation



A collaborative initiative between Natural Resources Canada’s CanmetENERGY 
and Canada Mortgage and Housing Corporation



A collaborative initiative between Natural Resources Canada’s CanmetENERGY 
and Canada Mortgage and Housing Corporation



A collaborative initiative between Natural Resources Canada’s CanmetENERGY 
and Canada Mortgage and Housing Corporation

Water use – one year 
monitoring in 3 building types

Variance in m3

water use per ft2 

compared to 
conventional TCH 
building

246-252 Sackville high-rise -40%

One Oak mid-rise -14%

30 Regent townhouse -60%
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Station Pointe Greens
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Lessons learned
• systems adopted in each project are context-specific
• IDPs helped integrate LID practices 
• improving performance requires extra analysis, 
consultation and creativity
• municipal support is key
• long-term sustainable, affordable vision was set early
and guided the projects
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Information products:
 Interactive maps
 EQC Insights
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LID conferences
 CVC, Oct 2012
 ALIDP, Nov 2012 
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 Project Goals and Objectives
 Overview of Six (6) sites
◦ Trent Street - Victoria, BC;
◦ Trumpeter, Edmonton, AB; 
◦ King Street, Kitchener, ON; 
◦ Lakeview, Mississauga, ON; 
◦ Habitation Jean-Mance, Montreal QC, 
◦ Winston Heights-Mountview, Calgary, AB

 Interim Monitoring Results
 Future Monitoring Plans



Trumpeter, Edmonton, AB

Winston Heights- Mountview- Calgary, AB

Trent St, Victoria, BC

HJM, Montreal, QC

Lakeview, Mississauga, ONKing St, Kitchener, ON



Project Goal
◦ This study is to result in the research, monitoring and 

documentation of six (6) Canadian water sensitive urban 
design (also known as Low Impact Development or LID) 
pilot projects in residential/mixed use developments.



Project Objective
 To examine:

1. The technical performance of bioretention and 
bioswale along streets in regards to: 
 Water quality; 
 Water quantity; and
 Vegetation health;  

2. Capital and Operation and Maintenance costs as well 
as cost trade-offs compared to conventional SWM 

3. Regulatory and approvals considerations -
examined, compared and summarized. 



 Performance Monitoring 
◦ Water Quality - 4 season (spring, summer, sinter and fall) 
 Total Kjeldahl Nitrogen (TKN);
 Total Phosphorous (P);
 Heavy metals (Full metal scan with emphasis on Copper, Lead, Zinc, Cadmium);
 Total Suspended Solids (TSS); 
 Oil and Grease (hydrocarbons;
 Chlorides; and
 pH

◦ Water Quantity (flow)
◦ Vegetation Health 





• Retrofit in 2009 
• DA = 0.16 ha;
• Area = 180-196sqm
• Conventional storm sys
• Outlets to Bowker Creek
• Primarily ICI land-use
• Improved parking issue





• Preliminary Results







 Multi-phased residential 
development

 Constructed Fall ‘09
 Accepts road runoff 
 Designed to retain & store 

the 1:5 year event



 Water quality and flow monitoring is underway and 
will continue through 2013







 Constructed in 
2009 – City 
Centre

 Integrates on-
street parking, 
stormwater and 
aesthetics

 Numerous cells 
distributed 
along King St. 

 Has unique gate 
system -
prevent chloride 
introduction 







 Water quality monitoring not possible; 
 Flow monitoring is ongoing
◦ Ultrasonic device and weir installed Nov, 2012

Monitoring the off-line condition (gates closed)
◦ 197 events recorded

 On-line condition – May 2013
◦ Results to be normalized (mm)
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 Component of Community Housing 
revitalization project;

 Partnership with local Eco Group (Eco-
Quartier St.- Jacques) and Environment 
Quebec;

 Completed in 2010, part of 4 parking lot 
retrofit projects in the neighborhood;

 Large community involvement; 
 Integrated with many other aesthetic, cultural 

and environmental initiatives. 





• Total DA = 0.41 ha
• Discharges ultimately to a combined sewer (d/s)
• Retains 66.8 cu.m within the three cells
• Designed to manage the 1:25 year event 



 Flow monitoring completed
◦ Pressure transducer and weir installed July, 2012 –

Feb 2013
◦ 204 events – Maximum event 38.9mm
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 Residential ROW Retrofit; 
 Older area of Mississauga serviced by ditches; 
 Constructed in 2010; 
 Designed to manage the 1:10 year event; 
 Large community engagement component 

with many partners; 



 Monitoring both pre and post construction by 
CVC; 

 Precipitation, flow and water quality; 
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North Side of 
1st Street 

South Side of 
1st Street 



Control Site – Curb 
& Gutter

Newly constructed 
bioretention cells



Photo; Courtesy of the City of Calgary 





Before After 

Photo; Courtesy of the City of Calgary Photo; Courtesy of the City of Calgary 



 Constructed in 2011
 City of Calgary initiative –

part of the City’s Broader 
SWM Strategy 

 The majority of Winston 
heights flows to Nose Creek 
untreated

 Community Engagement –
Winston Heights Community 
Association

 Maintained by the City of 
Calgary 

Photo; Courtesy of the City of Calgary 



 Monitoring is ongoing by the City 
of Calgary: 
 2 year program (May- Sept)
 Flow out of the systems; 
 Water quality (automated)

 Goal - 10 samples/yr
 TSS, TP, Ammonia-N, 

TKN, NO2/NO3, pH, 
Anions & cations, 
Conductivity and total 
metals

 1/year – pesticides, E.coli, 
total coliforms and 
dissolved metals

Photo; Courtesy of the City of Calgary 



 Coordinated Site Inspections;
◦ Infiltration testing (Guelph P);
◦ Physical inspection of media profile 

(soil coring)
◦ Media samples; 
 Grain size analysis (% weight sands 

(2 to 0.05mm ø)
 % weight fines  (<0.050mm ø)
 % weight organics
 pH
 Cation Exchange capacity (CEC)

◦ Target Date - May 2013 (weather 
dependent)



Kitchener Montreal Victoria Edmonton Mississauga Calgary

Infiltration Rate* 
(mm/hr)

82-116
(Avg. 

99mm/hr)

127-128
(Avg. 

127.5mm/hr)

80-139
(Avg. 

104mm/hr)

49-134
(Avg. 

91.5mm/hr)

16-25*
(Avg. 

21.7mm/hr)
TBC TBC

% Sand  (2-0.05mm) 69 88 90 79 23 91 TBC

% Fines (<0.050mm) 31 1.8 10 21 77 9 TBC

Soil Classification Sandy Loam Sandy Loam Sand Loamy Sand Clay Sand TBC

Compost (Organic 
Matter by Loss On 

Ignition - LOI)
10.3 22.0 0.9 17.3 7.06 4.02 TBC

% Material smaller 
than (75 micron) 35.4 1.8 10 1.22 5.53 20.2 TBC

CEC (meq/100g) 31.2 34.1 5.52 14.6 29.6 14.6 TBC

pH 7.22 6.78 7.42 5.26 6.60 7.21 TBC







Deliverables
◦ Monitoring Results;
◦ Capital vs. long-tern cost comparisons;
◦ Regulatory approvals considerations;
◦ Six case studies; and 
◦ Research report and highlights document. 



Chris Denich, M.Sc., P.Eng
Aquafor Beech Ltd
denich.c@aquaforbeech.com


