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Stormwater Retrofit planning and design 

Planning Process

1. identify / quantify WATERSHED problems

2. prioritize retrofit SITES

3. develop SITE - SPECIFIC stormwater bmp’s 

Example Projects
1. Residential 

2. Streets

3. Parking Lots

4. Commercial-Downtown Victoria
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identify / quantify watershed problems

VICTORIA

douglas 
creek 
watershed

douglas creek watershed 
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changes in impervious cover
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PRE development 
1.2 km / sq km

POST development 
15.8 Km / Sq Km

changes in channel density
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habitat quality changes

uncleared land

agriculture

suburban

urban development

Marsh W.M. 1997. Landscape Planning 
and Environmental Applications 3rd Ed.
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watershed health
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sub-basin analysis

sub-basin  - identification
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sub-basin health
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potential pollution loads

sub-basin analysis
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sub-basin ranking
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Ash 49 37 16.7 3 99 0 0 6 1.3 0.4 34.2 3 3
Tyndall 79 33 19.7 4 82 8 0 4 1.4 0.4 33.1 5 5
Lambrick 96 32 16.6 5 70 16 0 3 1.3 0.4 33.7 4 4
Blair 93 36 18.4 2 58 28 4 1 1.5 0.6 42.6 1 1
Parkside 47 25 13.0 6 71 0 0 5 1.0 0.3 27.1 6 6
Mt. Douglas 68 5 4.7 8 1 0 0 8 0.1 0.0 9.2 8 *7
Shelbourne 102 38 20.1 1 87 9 3 2 1.4 0.5 41.9 2 2
Ravine 22 6 5.2 7 2 0 0 7 0.1 0.0 9.5 7 *8
Watershed 557 32 15.8 n/a 64 10 1 n/a n/a n/a n/a

* Even though the Mt. Douglas sub-basin had the lowest sub-basin ranking it has more retrofit opportunities 
than the Ravine sub-basin.  Channel density in the Ravine sub-basin is due mostly to natural stream channel 
while that of the Mt. Douglas sub-basin is due to road related infrastructure.  Instream retrofits are beyond the 
scope of this study and would not contribute to stormwater management objectives in the watershed.
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select retrofit sites

sitesub-basinwatershed
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develop site specific stormwater bmp’s
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RANKING

Rain Garden - ? ? M M H L 2
Rain Swale - ? ? L M H L 1
Stormwater Bulges - - H M H L 3
Detention Ponds - ? - ? ? - - - H H L M 7
Infiltration Trenches - ? - ? - - H L L H 6
Street Tree Planting - - - - ? ? ? L L H L 4
Road Diet's - - ? - - ? VH - H - 5
Catch Basins/Pipes - ? - - - - - - - - H L L VH 8

Execution/Approval Cost/Value
 Easy/Compatible VH   Very High

  ?  Possible/More difficult H   High

  -  Difficult or Not Applicable M   Medium

L   Low
* Execution of these forms of stormwater retrofits on privately owned land is not possible in the context of this study.  The intent of 

this report is to develop retrofit options that the FOMDPS could fund and build.  Therefore any attempts to deal with private land
has been omitted.  The first 5 retrofits would be suitable for home and business owners to implement (depending on the scale of
the project) but it would have to be on a voluntary basis. 
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site selection

proposed retrofit sites
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retrofit site Designs
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Retrofit Solutions will be successful if they...

• meet stormwater/rainwater management objectives

• function to meet environmental design objectives

• meet the needs and desires of the end users-the public

• easy to maintenance , and

• fit the context of the site (no palm trees please)

integrate value and community benefits



Stormwater Retrofit planning and design

identify / quantify watershed problems

VICTORIA

douglas 
creek 
watershed

Residential example 

Residence
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Residential example 
Internet Mapping Framework

0 7.5 15 22.5 m.

Legend

This map is a user generated static output from an Internet mapping site and is for general
reference only.  Data layers that appear on this map may or may not be accurate, current, or
otherwise reliable.  THIS MAP IS NOT TO BE USED FOR NAVIGATION.

Scale: 1:250
Map center: 48° 28' 26.77" N, 123° 19' 38.74" W

Single Family 
House

• Conventional 
Stormwater  
Management  
System

• lots of lawn
• not may trees
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Internet Mapping Framework

0 7.5 15 22.5 m.

Legend

This map is a user generated static output from an Internet mapping site and is for general
reference only.  Data layers that appear on this map may or may not be accurate, current, or
otherwise reliable.  THIS MAP IS NOT TO BE USED FOR NAVIGATION.

Scale: 1:250
Map center: 48° 28' 26.77" N, 123° 19' 38.74" W

Single Family 
House

• 3 cubic metre 
cistern

• rain gardens
• less lawn
• more trees
• rain water  

fountain!!

Residential example 

160 m2
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rain cistern X’s 2 = 3 m3 storage

summer  = dead storage
winter     = live storage

Irrigation and Water Fountain
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VICTORIA

bowker creek
watershed

trent street rain gardens

Trent
Street
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trent street rain gardens 
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issued for: Concept Approval

 scale 1:750

On -Street Rain Garden
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COPYRIGHT RESERVED.  THIS PLAN IS THE PROPERTY OF THE DESIGNER TO BE USED FOR THE CURRENT PROJECT 
ONLY.  WRITTEN PERMISSION IS REQUIRED FROM THE DESIGNER BEFORE REPRODUCTION.

Trent St. Rain Gardens
City of Victoria
Victoria, BC

Base Information Received From ( ), Month ##, 2005

Concept Plan
Engineering GeomaticsPlanning

205-520 Dupplin Road
Victoria, BC, V8Z 1C1
Phone:                250.412.2891
Fax:                    250.412.2892

issued for: concept approval  
revision 1: 09.03.11 
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Trent St. Rain Gardens
City of Victoria
Victoria, BC

Base Information Received From ( ), Month ##, 2005

Concept Section
Engineering GeomaticsPlanning

205-520 Dupplin Road
Victoria, BC, V8Z 1C1
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Section 2. Existing condition of Trent Street adjacent to St. Patrick's School and CRD 
Pump Station

Section 1. Proposed rain gardens on Trent Street.

Proposed street trees in 
boulevard rain planters

Rain gardens planted with 
trees (1 to 2 per planter), 
sedges, and grasses.

Trent Street

Trent Street

issued for: concept approval   
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trent street rain gardens 
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trent street rain gardens 

Information
• Manage runoff from road and sidewalk area of 

1550 m2 

• Rain garden area of 80 m2 or roughly 5% of the 
catchment area

• separates sidewalk from roadway

• provides traffic calming functions

• minimum of 10 cubic metres of soil per tree
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cowichan lake sports arena

project no. 110.09

client

date

scale

drawn by

sheet no.

checked  by

revison no.

rev no description date

Concept Plan

SM/PdG

July 14, 2010
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sheet title

HS / JB

1:300

project

205-520 Dupplin Road
Victoria, BC  V8Z 1C1

Phone:               250.412-2891
Fax:                    250.412-2892

Cowichan Valley Regional District
175 Ingram Street, 
Duncan, BC  V9L 1N8

Cowichan Lake Sports Arena
Parking Lot Retrofit
Cowichan Lake, BC
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Landscape Planting

LEGEND

Rain Garden Planting
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SOUTH SHORE ROAD
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cowichan lake sports arena
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the atrium - 800 yates street

VICTORIA

800 Yates 
Street
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Capital Regional District Map

0 300 600 900 1200 m.

This map is a visitor generated static output from the Capital Regional District's Internet mapping site
and is for general reference only.  Data layers that appear on this map may or may not be accurate,
current, or otherwise reliable.  THIS MAP IS NOT TO BE USED FOR NAVIGATION.  For more
information please visit http://www.crd.bc.ca/maps.

Scale: 1:4,989

Created: March 28, 2008

the atrium
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the atrium 
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the atrium 
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Growing medium

Pooled water

Extended saturation 
zone

Under drain

the atrium 
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the atrium 

Information
• 95% of building site managed by Green Roof

• Rain gardens manage 2950 m2 of road and side-
walk runoff (90% of which is off-site)

• close to 100 metres of seating walls

• minimum of 7 cubic metres of soil per tree
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CONTACT INFORMATION

www.mdidesign.ca

paul@mdidesign.ca
scott@mdidesign.ca

Thank You!




