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4.2 Stormwater Source Controls

In addition to implementing low impact site design practices
that reduce impervious coverage, source controls are
needed to further reduce runoff from impervious surfaces
on development parcels (rooftops, driveways, parking lots)
and roads (paved roadway and sidewalks).

The primary objective of source control is to reduce runoff
volume (i.e. provide rainfall capture) by managing the
Water Balance at the site level. Source control can also
have significant benefits in terms of reducing runoff rates
(i.e. provide runoff control and flood risk management).

Absorbent Landscaping

= To optimize infiltration, the
surface absorbent soil layer

The four categories of stormwater
source controls:

= Absorbent Landscaping
*= Infiltration Facilities
= Green Roofs

# Rainwater Re-use

In an urbanized condition, it is common practice to
remove the surface soil layers, to regrade and heavily
compact the site, and then to replace only a thin layer

should have high organic
content (about 10 to 25%).

Surface vegetation should be
either herbaceous with a
thickly matted rooting zone
(shrubs or grass), deciduous
trees (high leaf density is
best), or evergreens.

= Minimum depth of absorbent

soil* for on-site pervious
area = 300 mmn

* must meet BC Landscape Standard for
medium or better landscape.

(often 50mm or less) of imported topsoil. This practice
creates a surface condition that results in significant
amount of runoff from lawn and landscape areas.

Runoff from landscaped areas can be virtually eliminated
by providing a 300 mm layer of landscaped absorbent
soil, even under very wet conditions where the hydraulic
conductivity of the underlying soil is low.

Forests are the most effective form of absorbent
landscaping. Since trees typically have very deep rooting
zones (often in the range of 2 metres), there is virtually
no surface runoff from forested areas. Tree canopies
that shade impervious surfaces (e.g. roadways) can

rainfall.

The most appropriate source control options and
source control design features for any given
development or re-development site will depend
on site-specific conditions. The Water Balance
Model is a convenient pre-design tool that provides
a continuous simulation of the runoff from a
development (or re-development) area, or from a
watershed (or sub-catchment) with multiple land
uses.

reduce the runoff from these surfaces by intercepting

Courtesy P.T. de Greeff Ltd.
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Infiltration Facilities

Direct runoff from impervious surfaces is the primary cause of drainage-related problems (e.g.
stream degradation, flooding risk). This direct runoff can be eliminated to a large extent by
infiltrating runoff from impervious surfaces on development and roads.

The hydrologic function of a forested infiltration area can be approximated using infiltration
facilities (e.g. bioretention areas) that are designed to retain runoff and provide time for it to
infiltrate.

There are two general categories of infiltration facilities:

l. Surface Facilities — Runoff is stored in a layer of absorbent soil, sand or gravel,
and/or on the ground surface in a ponding area. Surface facilities can be
aesthetically landscaped and integrated into the design of open spaces (often
called bioretention facilities or rain gardens). Bioretention can also be applied at
the neighbourhood scale (e.g. constructed wetlands serving multiple dwelling
units).

Gabion Bioretention Plants

f 1' Sand and Top
Soil Mix

2' Sand

Geotextile

An example of a bioretention facility in the form of a terraced landscape feature on a hillside
Source Stormwater Planning: A Guidebook for BC

An example of parking lot runoff draining to linear bioretention areas.
Courtesy Aqua-Tex Scientific Consulting Ltd.
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Surfaces facilities can also be infiltration trenches, which store runoff in a layer of clean
gravel or stone.

Wellcap

Observation Well

Emergency Overflow Berm

» with 1.5-2.5
. Inch Diameter

Source Stormwater Planning: A Guidebook for BC

Il. Sub-surface Facilities — Runoff is
stored in sub-surface layers of gravel,
sand or drain rock and/or in infiltration
chambers (e.g. inverted plastic half
pipes). Absorbent landscaping can be
installed over the surface, and with
proper engineering, pavement and
light vehicle traffic may be allowed on
the surface (e.g. a soakaway pit under
a driveway).

Note that infiltration facilities can also
be a combination of the two types
described above. For example,
infiltration swales along roads may
consist of an absorbent soil layer
(surface swale) on top of a sub-surface :
infiltration trench (gravel filled Courtesy Murdoch Landscape Planning & Design Ltd.
soakaway).

4.2 Stormwater Source Controls



Pervious Paving

Runoff from paved surfaces can be virtually eliminated by replacing impervious pavement with
pervious pavers that allow rainwater to infiltrate through cracks between the pavers. Pervious
paving can be applied on areas with light or no vehicle traffic (e.g. driveways, shoulders of
roadways, sidewalks, overflow parking areas).

Pervious pavers are placed over a reservoir base course of fractured drain rock (similar to
railway ballast), which can be sized to store a given design storm. For example, to store a
60mm storm, the reservoir part of the base course would have to be about 180 mm deep (33%
void space).

Since pervious paving effectively reduces the impervious coverage on lots or road right-of-ways,
applying pervious paving can also improve the effectiveness of infiltration facilities (by reducing
the concentration of runoff discharged into these facilities).

Grass/Gravel Permeable Porous Asphalt
Pave Pavers or concrete

gravel

grass in
growing
medium

porous asphalt )
or cancrete F

free-draining
gravel base

recycled

finishing
sand

geotextile
necessary
in some
environments

~  free-draining
gravel base

propared -.;“ unit concrete L prepared

subgrade subgrade pavers w/ subgrade
spacers

Courtesy Aqua-Tex Scientific Consulting Ltd.

Pervious Decks

Runoff from decks or patios can be virtually eliminated by
using wood decks with space between the boards rather than
impervious surfaces such as concrete.

Rainfall hitting a spaced wood deck flows to the ground below,
and provided there is a reasonable depth of absorbent soll
beneath the deck, runoff from the deck is eliminated.

=

Source Stormwater Planning: A
Guidebook for BC
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Infiltration Strategies for Land Uses with High Levels of Surface Parking

Infiltration strategies can be implemented for a
typical commercial land use with extensive surface
parking areas. A combination of swales with
infiltration trenches and bioretention areas could be
integrated into parking lot design to infiltrate runoff
from rooftops and paved surfaces.

wetland
vegetation

culverts vegetated

Em——R—

Courtesy P.T. de Greeff Ltd.

Green Roofs

Replacing impervious rooftops with green roofs can significantly reduce the volume and rate of
runoff from building lots. A layer of absorbent soil and vegetation on top of building and parkade
rooftops can retain rainfall and allow it to evaporate or transpire. The runoff from a green roof
passes through the absorbent soil layer to an underdrain layer (there is no surface runoff), and
thereby attenuates peak runoff rates.

Green roofs are classed into two categories:
extensive green roofs which typically have a
shallow soil profile of 20 to 100 mm and support
mosses, grasses and sedums; and intensive green
roofs with soil depths greater than 100 mm able to
support substantial vegetation (shrubs, trees, etc.).
Intensive green roofs are typically landscaped
features that require more maintenance than
extensive green roofs.

Aside from providing stormwater management,

| green roofs may also provide heating or cooling

F | savings by insulating buildings, as well as aesthetic
Courtesy Aqua-Tex Scientific Consulting Ltd. benefits, air quality benefits, and reductions in the
‘urban heat island’ effect.

SOLID LID ON INSPECTION PIT
PLANTING

GROWING MEDIUM / PERMEABLE SOIL MIX

WASHED RIVER SAND
DRAINAGE CELL

WATER QUTLET

REINFORCED CONCRETE SLAB

150 450 mm

[

WATERPROOF WELDED SHEET MEMBRANE
COLLAR FLOW CONTROL

DRAFT
ABSORBANT SOILS AND FLOW CONTROL OVER PARKING GARAGE
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Rainwater Re-use

Just as the trees in a forest use a significant portion
of rainfall, capturing rainfall for human re-use can
play a key role in managing the Water Balance at
the site level. The benefits of rainwater re-use go
beyond stormwater management (i.e. reducing the
volume and rate of runoff from developed areas).
Re-use can also reduce the amount of water drawn
from reservoirs and reduce the costs of water
supply infrastructure.

Source Stormwater Planning: A Guidebook for BC
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