Overview

STEP is a multi-agency initiative developed to support
broaderimplementation of sustainabletechnologiesand
practices within a Canadian context.

The water componentof STEP is a conservation authority
collaborative. Current partners are:

Lake Simcoe Region ’/ Credit Valley > Toronto and Region
conservation .z;u.:‘rhn:nrﬁ;g.r . Conservation d Consefvatlon

inspired by nature Authority
Our key areas of focus are:

Low Impact Development
Erosion and Sediment Control
Road Salt Management
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Help Solve Ontario’s Stormwater
Crisis

Presented by: Kyle Vander Linden, Credit Valley Conservation

Date: May 13, 2020
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The hydrological cycle
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Source: Integration and Application Network (ian.umces.edu), University of Maryland center for Environmental Science
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Pervious vs. Impervious — 10 % hard
surface changes hydrological function

Pervious surfaces Impervious surfaces

Source: Integration and Application Network, University of Maryland Center for Environmental Science (ian.umces.edu/imagelibrary/)
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Source: Adapted from Schueller et al.1992
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Hard surface expansion

Source: www.mississauga.ca Source: Woody Wade
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Expansion of Urban Areas
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Water needs to go some where...

Source: Credit Valley Conservation
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Typical Stormwater Management— No
Treatment Accounts for 65 — 70 % of GTA




Resulting impact
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Source: CTV News
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Urban area without stormwater
management — Development Pre-1991
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The Big Seven (14 years)
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Source: www.mississauga.com/news



Evolution of Stormwater Management
in Ontario

1990’s Today

1970 -1980s Water Quality Water Balance

Flood Control Treatment & & Treatment
Erosion Control Train Approach
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Urban Hydrology

Typical development: Stormwater management using
End of Pipe SWM Pond

35% evapotranspiration

SWM Pond delays
and treats runoff
but does not
control increase
in runoff volume

30% runoff

20% shallow

infiltration
15% deep 30-50% impervious cover
infiltration












The Concept: Integrated Stormwater

Management
Treat it where it Treat it along Treat it before it
falls the path goes to your

lake/river




First rules of integrated water
management

MINIMIZE OR PROTECT EXISTING

REDUCE HARD
SURFACE FOOT PRINT

GREEN SPACE /
VEGETATION

INCREASE
VEGETATION

PLANTINGS
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Trees are effective tools in stormwater
management

O High Rate
Reported

Betula nigra, River Birch (mature)
Dicorynia guianensis (mature)

Epurea falcata (mature) 66-79 @ Low Rate
Reported

Eucalyptus camadulensis, River Redgum (mature)

Morus rubra, Red Mulberry (mature)

Pinus taeda, Loblolly Pine (mature)

Populus sp., Poplars (1-2 yrs)
Populus sp., Poplars (5 yrs) 70 -

Populus sp., Poplars (30 yrs) 13 - 200

Populus trichocarpa, Black Cottonwood (mature)

Populus deltoides, Cottonwood (1-2 yrs)
Populus delioides, Cottonwood (19 yrs) 13-95
Populus tremuloides, Quaking Aspen (mature)
P.deltoides x P.nigra, Carolina Poplar (mature)
P.trichocarpa x P.deltoides, Hybrid Poplar (4 yrs)
Populus/Salix sp., Poplar/Willow Stand (1 yr)
Populus/Salix sp., Poplar/Willow Stand (2 yrs)
Populus/Salix sp., Poplar/Willow Stand (3 yrs)
Populus/Salix sp., Poplar/Willow Stand (4+ yrs)
Prosopis grandulosa, Honey Mesquite (10 yrs)
Prosopis grandulosa, Honey Mesquite (>30 yrs)
Pseudotsuga menziesii, Douglas Fir (age NR)
Quercus virginiana, Live Oak (1.5 yrs)
Quercus virginiana, Live Oak (>40 yrs) 10 - 100
Salix alba, Weeping Willow (mature)
Taxodium distichum, Bald Cypress (1-2 yrs)
Taxodium distichum, Bald Cypress (mature)
1 1 ] !
0 5 10 15 20
Transpiration (gpd per tree)
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In the Ground Application of Integrated
Water Management

Elm Drive LID Retrofit, Mississauga, ON;
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7000 6584 .
5000 e oo 93% volume reduction for
— £000 M
w0 e events 2-25 mm
=]
4000 g 3000 3723
= 2000 /
3500 E 1000 432
T 3000 0 —
— Event Size 2-25 mm
E 2500 Volume Reduction 93.4% n=248
= 1966
= 2000
E 1553 1546
2 1500 1174
1000 892 8386
o0 182 131 I 117 I 206
0 [ | - - [ |
Event Size 2-5mm 10.1-15mm 15.1-20mm 20.1-25mm  25.1-30 mm >30 mm
Volume 100.0% 88.3% 88.8% 86.9% 76.8% 58.5%
Reductioy
n=39 n=21 n=12 n=10 n=25
m Estimated Inflow (m?) B Measured Qutflow (m?)
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Elm Drive

Metric

Criteria

Performance at
ElIm*

Criteria Met?

Peak Flow Reduction (%)

100-Year Post equal to

60% Reduction

N/A

Pre
Runoff Volume Reduction 15 mm 24 mm «
TSS Removal (%) 80% 88% «'
Total Phosphorous Removal 50% 91% «
(%)
Effluent Zn Removal (%) 20 pg/L 12 pg/L “

riteria/ Antici Performan I

City of Mississauga Stormwater Credit Program (Peak and Total Volume)
MOE Stormwater Management Planning and Design Manual 2003 (TSS, TP)

LSRCA Technical Guidelines for Stormwater Management Submission (Phosphorous)

*Based on data 2011 to 2015 (inclusive)

183
CVC

CREDIT VALLEY
CONSERVATION



Urban Heat Island

24/09/2014 1:58:14 PM
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Thermal Monitoring: EMT Results

30 - Event Mean Temperatures Elm Drive LID 2013-2015
2013 2014 2015
n=13 n=10 n=8
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Bioswale performance

IX-2 IX-3 IX-4
Metric/ Bioretentionto | Jellyfishfilter | Bioretention
Sorbtive Vault |to bioretention control
Runoff Volume Reduction 90 % 78 % 64 %
TSS Removal 98 % 99 % 97%
TSS Concentration (mg/L) 19 8 13
Total Phosphorous Removal 90 % 65 % 57 %
Total Phosphorus Concentration 0.1 0.22 0.15
(mg/L)
Dissolved Phosphorus Concentration 0.04 0.16 0.14
(mg/L)

*Based on data 2014 to 2015 (inclusive)
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Fusion Landscaping Results (2009 — 2015):
Reduction in Potable Water Use, Peak Flow,
Sediment and Phosphorus

. . Chart 3: % Peak Flow Reduction for 5 Demonstration Homes
Fusion Project Results - 2009: 2015
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Fusion Landscape Professional Program

e 2 Day Course on Fusion Landscaping
* Design
* |nstall
* Maintenance

* Exam on training manual
* Certification process

* See: https://fusionlandscapeprofessional.ca/
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https://fusionlandscapeprofessional.ca/

Thank you

For more information:

Contact

Name: Kyle VanderLinden
Phone: 647 964 1356
Email: kyle.vanderlinden@cvc.ca
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