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DSD in North America

The CITY OF PORTLAND 0regon

Vancouver

City Home  Government Bureaus & Offices of the City of Portland

What We Do Engineering Services Downspout Disconnection Program BOSton

Maintaining Home Stormwater Downspout Disconnection Program

Systems

0l ToRoNTO

LIVING IN TORONTO DOING BUSINESS VISITING TORONTO

You are here: City of Toronto = ... = Water » Stormwater Management = Mandatory Downspout Disconnection

Drinking Water

Stormwater Management

Mandatory Downspout
Disconnection

Toronto City Council has approved a bylaw making it mandatory for
property owners to disconnect their downspouts. It comes into effect
across the city in three phases.

Wastewater

Stormwater
Management

Basement Flooding

Mandatory
Downspout
Disconnection
Disconnecting downspout(s) from the sewer system can reduce the
risk of basement flooding and releasing polluted rainwater into our
local waterways. Everyone benefits from downspout disconnection

Environmental
Monitoring & Protection

Water Efficiency
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DSD Research

« Part of Rain Catchers program developed by
the City of Durham to introduce 250 site-scale

stormwater retrofits to Improve South Ellerbe
Creek.

« Goals: quantify volume and peak flow
reduction from DSD.

Phase | — Existing Conditions
Phase Il — Soll Amendments
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Project Design Factors
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Site Locations
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Slope (%)
Length (ft)
Roof Area (sf)

Infiltration rate
(cm/hr)

6.6

579

1.7

5.2

171

1.7




()LENGTH

PAVED Slope (%) 6 5.5
DRIVEWAY

Length (ft) 5 10
Roof Area (sf) 300 300

Infiltration rate 1.2 1.1
(cm/hr)

DSD 2A

NORTH O Bi@ &
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Slope (%) 6.5 6.5

Length (ft) 12 12

Roof Area (sf) 142.5 300

.
L INA AVENUE

Infiltration rate  35.3 35.3

(cm/hr)

O 0
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Calculations

Volume;, = [(P —I,) * Ag] + [P = A, |
« P = precipitation (m)

* I, = Initial abstraction (m)

« Ax= effective roof area (m?)

« A =contributing lawn area (m?)

T

Volume,,; = 2(30 x 2057 * HZ®)
i=1
* H, = height of water above nappe of weir
(meters)
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Phase | Results (Jan 22 — Oct 8, 2013)

4.6 9.6

1A 1.73 6.6 1.39 56
Length

1B 1.73 5.2 9.1 1.4 1.39 72

2A 1.23 6 1.5 15.0 1.67 80
Length

2B 1.07 5.5 3.0 7.5 1.66 76

3A Loading 35.31 6.6 3.7 3.0 1.23 92

3B Ratio 35.31 6.6 3.7 6.3 1.23 73

4A 0.75 27 3.7 4.6 1.53 62
Slope

4B 6.75 4.8 3.7 5.0 1.34 99
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DSD and LS-VFS total Volume Reduction
as function of Loading Ratio
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© DSD = VES Loading Ratio (Contributing Area : Receiving Area)
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Overall Design Elements

« The vegetated receiving area shall not include any
impervious surface. In addition, a minimum 5-foot
distance between building foundation and vegetated
area receiving runoff is recommended.

- The vegetated receiving area shall have a max slope
of 7% with land graded to promote diffuse flow. Except
A soils, where up to 15% slope is allowed.

 Vegetative cover shall be established dense lawn with
no clumping species.

- All sites built within the past fifty years shall be tilled
down to eight inches prior to vegetation establishment.

www bae ncsu edu/stormwater ENGINEERING
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Phase Il — soll amendments

Previous Research
« Khaleel et al., 1981

« Martens and Frankenberger, 1992
« Weindorf et al., 2006 LN
 Wilekens et al., 2014 ‘
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Amendment Process

 Remove existing vegetation
* Till soil to depth of 6-8 inches
* Apply lime to maintain ideal levels
as recommended by
NCDA &CS Agronomic Division
 Amend with plant based compost
« “Spectrum” seed from local seed distributor
« EXxcelsior fiber matting
« Water generously

NC STATE UNIVERSIT
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Soil Analysis

Infiltration

Bulk Density

Soil Classification
Particle Size Analysis
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Phase Il Results (Jan 2 — Sep 30, 2014)

S Volume Reduction Bulk Density (g cm™) Infiltration (cm hr?)
e Cal. Treat. Cal. Treat. Cal. Treat.
147 > 37 1.39 1 1.2-2.7 -
1B 72 59 1.2 0.4
2A 80 99 1.67 1.44 0.3-3.0 0.6
2B 76 70 1.66 1.57 0.7-1.3 2.6
A 92 2 1.23 1.17 17.9-55.1 2.2
3B 73 94 0.96 34.9
4A 62 48 1.53 1.18 0.2-1.3 0.5
48 99 96 1.34 1.17 4.6-10.3 8.6

* rain gage and atmospheric pressure gage present on site
bold values indicate variation in 2013 and 2014 observed infiltration rates I

Italicized and underlined sites indicate amendment treatment applied Bie&Ag‘
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Data Analysis

Site 1A Cummulative Outflow 2013
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Data Analysis

Site 1A Cummulative Outflow
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Data Analysis

Site 1A and 1B Cummulative Outflow

Precipitation/ Runoff (mm)
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Benefits of DSD

 Able to infiltrate 100% of small storms
 Enable smaller downstream treatment facilities
« Reduce number of CSO events

 Phase | and Phase Il showed peak flow
reduction

« Soll amendment appears to improve
performance in some scenarios
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This was a NC baseline...
Next steps:

\\“\/\,
1. Coastal plain i _ 5
2. New development o
3. Water quality ; yWHmlngton
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The City of Durham

NC Clean Water Management Trust Fund
NCDENR

Shawn Kennedy, Bill Lord, and Mitch Woodward

Dr. Jason Osborne
NCSU Stormwater Team
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