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water

the earth is a E yér_L_ume of Wﬂ?&r ol water can't be added : only changed from
closed system ¥ is fixed . or removed form-to form
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stormwater management

managing our
Impact on the
water cycle, and
the water cycle’s
Impact on us

: c'i)ntamjnéﬁ

erosion
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stormwater management

40% evapotranspiration

25% shallow
infiltration ﬂ

MNatural Ground Cover
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25% deep
infiltration

30% evapotranspiration

10% shallow
infiltration ﬂ

75%=100% Impervious Cover

5% deep
infiltration

impervious surfaces increase the
volume of stormwater runoff

human activity creates pollution

stormwater management:
managing the quantity and quality
of stormwater runoff
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stormwater management
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today’s challenges
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today’s challenges
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returning to first principles:
low impact development
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other opportunities
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new challenges
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general approach

maximize infiltration (need to know soil
conditions and depth to water table)

maximize evapotranspiration (lots of
plants, surface storage)

e Mmaximize reuse (for irrigation or other
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& human uses)

minimize impervious cover (avoid hard
surfaces)
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case study - kleinburg
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case study - kleinburg
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case study - kleinburg

Distributed outlets

Not within Oak Ridges Moraine area
Proximity to the valley

Percolation rate range: 20-60 mm/hr
Size of site

Contemplated form of development
e 26% imperviousness

= Large estate lots

No flood control requirement

Groundwater level greater than 4m below
ground

Groundwater flow in north-west direction
toward Humber River

Beyond 25 year capture zone for municipal
wells
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case study - kleinburg

Wiri

rainwater harvesting
(barrels or cisterns)

vegetated filter strips soil amendments
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downspout
disconnects /
increased topsoil

[ —

dry swales grass swales

screening via lid matrix

bioretention gardens/ permeable pavement
stormwater tree clusters

modified cross section

to identify measures applicable to site

characteristics
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case study - kleinburg

downspout S
redirection with
increased topsoll

rain barrels

tree clusters

right of way
bioswale and
perforated pipe
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permeable pavers
on driveways

non standard
right of way
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case study - kleinburg

Reduces runoff coefficient from 0.90 to 0.40

Spans the public and private spaces

THE MUNICIPAL
INFRASTRUCTURE
GROUP LTD

low impact development demonstration project
NORTH HUMBER EXTENSION NEIGHBOURHOOD KLEINBURG




case study - kleinburg

Quantified by adjusting the runoff coefficient for
different storm events, based on 21mm capture:

Cosm = 0.05
Cs;=0.44
Cyo0 = 0.63
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case study - kleinburg
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case study - kleinburg

SUMMARY OF FINDINGS

Flow Monitoring
=  GSPP system peak flows up to 53% of conventional
= Volumes up to 27% of conventional

Water Quality
= 81-95% TSS Removal

Video Inspection
= Pipes generally clean with very little sediment build-up

THE MUNICIPAL
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S

20 YEAR PERFORMANCE EVALUATION OF
GRASS SWALE AND PERFORATED PIPE
DRAINAGE SYSTEMS

Project No. 524 (02)

Submitred fo:
Infrastrocture Management Division
JFSA ot O
inc.
i S e Prepared by:
WATER RESOURCES AND s
ENVIRONVENTAL CORSULTANTS J.F. Sabourin and Associates Ine.
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case study - kleinburg

Water Quality

SWMP Type Infiltration
Level of Protection Enhanced
Drainage Area 7.62 ha

Weighted Imperviousness 25%

Water Quallty( Storage 225 m¥ha
Volume Requirement

Req‘wred Water Quality 171 m?
Storage Volume

Prowded Water Quality 650 m?
Storage Volume

Erosion Required
Storage

Infiltration

Enhanced

1.46 ha

22 %

21.67 m3/ha

32 md

58 m3

Provided
Storage

(m?3) (public, m?)

2,394
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3,237

Infiltration
Enhanced
2.83 ha
22 %
21.75 m%/ha

62 m3

181 md

Provided
Storage

(private, m3)

5,148

Area 1l Area 2 Area 3 Area 4
(7.62ha) (1.46ha) (2.83ha) (4.26ha)

Infiltration
Enhanced
4.26 ha
25 %
22.50 m¥ha

96 m3

360 m®

Provided
Storage

(total, m3)

8,385
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case study -

Outlet details
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case study - kleinburg

siltation control at enhanced swale (Walnut Road)

PLACE NATIVE FILL
ABOVE GEOTEXTILE

PLACE WIRE MESH 4. T
UNDER GEOTEXTILE

NATIVE FILL:

MIRAFT 18

NON—WOVEN B
GEOTEXTILE

CAP AREA DRAIN

THE MUNICIPAL
INFRASTRUCTURE
GROUP LTD

CUT OUT FILTER CLOTH
(TERRAFENCE OR
EQUIVALENT) FOR CB LD

PLACE NATIVE FILL
ABOVE GEOTEXTILE
URE SWALE-—

PLACE WIRE MESH

UNDER GEOTEXTILE

MIRAF1 180N
NON—WOVE!
S _GEQTEXTILE

|

2" CLEAR STONE——/ :
CRUSHED AND WASHED s

MPROPOSED 1200 ¢ CB MH

1.50

1

low impact development demonstration project
NORTH HUMBER EXTENSION NEIGHBOURHOOD KLEINBURG



case study - kleinburg
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going forward

Early and frequent engagement / collaboration needed
to understand and meet the intent of existing criteria

The era of designing by checklist is over — real
engineering and technical excellence are required for
innovation

Monitoring is necessary to confirm and refine design
assumptions

Doing things differently inherently increases risk due to
uncertainty
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MAJOR & MINOR
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going forward
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going forward

Rendering by
Schollen & Company

THE MUNICIPAL
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LIBRARY

S MISSISSAUGA VALLEY.
COMMUNITY CENTRE
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1. CONSTRUCTED WETLAND OVER TOP OF ABANDONED POOL / COURT

2. BIORETENTION AREAS - ROOF LEADER AND PARKING LOT DRIVEWAYS

3. BIORETENTION AREAS - SURFACE RUNOFF

4. NATURALIZED AREAS

5. PERMEABLE PAVEMENT Lt |

i
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A.ALLOTMENT GARDENS

B. CISTERN FOR ALLOTMENT GARDEN IRRIGATION
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Rendering by
Schollen & Company
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going forward

Lake Wilcox
(Richmond Hill)
and Black Creek
(Toronto)
SNAP’s
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Figures by DTAH
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going forward

Churchull
Park,
Hamilton

Rendering by
Dillon Consulting
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going forward

Rendering by
Urban Strategies
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summary

environment existing standards 92‘
climate variability Investment cost -
infrastructure risk and change %

/7@@ Js

deficits aversion
intensification education

technical excellence
sound engineering
sustainability focus
champions and leaders
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