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Thunder Bay – Where are we?
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Thunder Bay – Where are we?
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• 109,000 people (2011 census)

• Lakehead watershed – 8,930km2

Lakehead Watershed 5

Thunder Bay – Overview

• 323km2 total area of which 130km2 is 
an urban developed area

• 8 sub-watersheds

− Current River 

− Kaministiquia River

− McVicar Creek

− McIntyre River

− Mosquito Creek

− Neebing River

− Pennock Creek

− Waterfront Watershed

• 712mm annual precipitation

− 559mm rainfall & 188cm snowfall
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– In general, urban development 
typically results in 5x more runoff 
(or more) – assuming no 
stormwater controls on-site

– Increased pollution and impacts 
to rivers & environment

– Increased downstream flooding
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Why do we need Stormwater Management?
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– No stranger to flooding & urban 
flooding

– Impacts felt throughout City in a 
variety of forms

– Climate change compounding 
the severity and frequency of 
events
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Hydrant! But 
where’s the road?

Thunder Bay
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– May 2012 – Disaster and State of Emergency Declared

– Approximately 40 mm of rain fell on May 24

– May 28 - Series of heavy thunderstorms formed and re-formed over City.  
Environment Canada rain gauges recorded between 91 and 97 mm, LRCA rain 
gauge exceeded 110 mm 
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Thunder Bay



9

May 2012
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Thunder Bay
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– Other major events in 2008, 
June & November 2016, and 
during the 2022 Spring melt

– Late fall / winter rains becoming 
more common

June 2016
– 25mm to 90mm rain – varied 

widely throughout City

– Majority within a 3-hour period
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Expanded rain-gauge network.  Results from June 2016 Event

Thunder Bay
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June 2016
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Thunder Bay
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– What is the City’s Stormwater Infrastructure?

337km of sewers, 4,100 manholes, 11,000 catch basins, 486km 

ditches, 440 outfalls, 81 treatment facilities, 4 pumping stations,

1 major flood diversion system (1 dam & 5km of floodway channel)

Stormwater Management Infrastructure
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– Approved in Principle by Council in 2016. 
This plan will guide the City’s stormwater 
management actions for the next 20 years, 
based on the following goals:
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Storwmater Management Plan
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Storwmater Management Plan

– In 2012, only had 12 City-owned stormwater facilities. 

– By end of 2022, 81 City owned stormwater facilities, including 44 Oil-Grit 
Separators.  Of remaining 37 facilities, 29 are considered Green Infrastructure 
(or LID) facilities.

– For Green Infrastructure, +/-28.4ha (70 acres) drain through these facilities
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McIntyre Watershed- GI Map, 
GI Types shown:

Detention

Filtration 

Infiltration
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Storwmater Management Plan
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Storwmater Management Plan
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Funding Program Name / Agency

Clean Water and Wastewater Fund Great Lakes Sustainability Fund

MNRF Great Lakes Protection Funding Eco-Action Community Funding Program

Great Lakes Guardian Community Fund CN Eco-Connexions From the Ground Up

Lake Superior Lakewide Action and Management 
Plan

Tree Canada

Canada-Ontario Great Lakes Agreement TD Friends of the Environment Fund

Ontario Great Lakes Strategies RBC Blue Water Project Community Action Grants

Federation of Canadian – Municipalities Green 
Municipal Fund

Federation of Canadian – Municipalities for Climate 
Innovation Program

National Disaster Mitigation Program Green Communities Canada

Ontario Trillium Foundation Disaster Mitigation & Adaptation Fund
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3rd Party Funding Sources for Green Infrastructure
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Edward & Parkway (2018) Victoria & Walnut (2018)

Victoria & Tarbutt (2018) George Burke Park (2017)
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Green Infrastructure Implementation



19

19

Green Infrastructure Implementation

*

*

*
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Green Infrastructure Implementation

Bio-Retention Facility 
(2017)

Bio-Retention Facility 
(2017)

Infiltration Facility 
(2017)
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Green Infrastructure Implementation

* * *

*
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Green Infrastructure Implementation

Pre-Treatment filter strips 
(2018)

Reduced parking 
lot & Bio-Filtration 
Facility (2018)

Bio-Retention Facility 
(2013)

Twin-cell Bio-
Filtration Facility 

(2015)
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Beverly Street
(before)

Green Infrastructure Implementation
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Beverly Street (2018)

Green Infrastructure Implementation
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Winnipeg Street
(before)

Green Infrastructure Implementation



26

26

Winnipeg Street (2018)

Green Infrastructure Implementation
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Green Infrastructure Implementation

Hinton Avenue Facility (2019)

Twin-cell Bio-Filtration & 
Bio-Retention Facility 
(2019)
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Green Infrastructure Implementation

Hinton Avenue Facility (2019)
• Completed parallel with an underground & road 

re-construction works.

• Footprint of 2,200sq.m. (0.54 acres)

• Total Catchment area of 2.58ha with composite 
imperviousness of 37%

o Upper Basin – catchment of 1.74ha @ 25% imperviousness

o Lower Basin – catchment of 0.84ha @ 61% imperviousness
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Green Infrastructure Implementation
Hinton Avenue Facility

• Upper Bio-Retention cell, 
Lower Bio-Filtration cell

• Includes Oil-Grit 
Separator for pre-
treatment lower basin

• Total storage volume of 
616m3

• Estimated annual runoff 
volume treated / 
infiltrated  7,500m3

• Includes knife gate 
valves to adjust sub-
drain discharge, 
monitoring wells, and by-
pass for road-side 
drainage, if facility needs 
to be off-line. 
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Green Infrastructure Implementation
Hinton Avenue Facility

• Landscaping included:

o 13 trees

o 73 shrubs

o 2994 perennials

o Seed mixes

• Re-aligned trail system

• Benches, garbage / 
recycling bins

• Signage

Total cost of $226,000

(75% 3rd party funded)
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Green Infrastructure Implementation

Hinton Avenue Facility
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Green Infrastructure Implementation

Hinton Avenue Facility

Why?

By managing our water naturally, we are 
helping our great Lake stay Superior!
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- Need for on-going erosion 
control during construction

- Need for full-time inspection 
and trained inspection staff. 

- Strong & clear contract 
documents

- Keep facility off-line until 
complete

- Engage & educate contractor 
& sub-contractors (temporary 
fencing & signage)

Lessons Learned –
Construction 

- Consistent soil testing before 
installation & after installation.

- Infiltration rate testing after 
installation, before planting.

- More thorough “planting” inspections 
& warranty works.

* As of 2020, City staff to complete all 
plantings & related landscaping 
warranty work

Green Infrastructure Implementation
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- Annual Capital Budget Process

- Forecast 3-years, but only next year in certain

- Review GIS map Complete site visit to 
determine feasibility

- For suitable sites, what information do we have 
vs. what is needed?

- What information or studies are needed?

- Topographic survey, geotechnical, archaeological, 
environmental, MCEA

- Issue RFP for consultant design / studies -
typically takes 6-months. 

- Goal is to get ahead and have shovel ready 
projects to further maximize funding opportunity

- Currently have 15 undergoing detailed design for future 
construction

Green Infrastructure Design Process
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Aug. 27, 2018 – following 21mm rain

Tarbutt Street (2018)

Green Infrastructure Inspections
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Aug. 27 – following 21mm rain+/-8 hours later

Tarbutt Street (2018)

Green Infrastructure Inspections
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Tarbutt Street – July 3 2019 – 36mm rain

Green Infrastructure Inspections
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Edward Street – July 3 2019 – 36mm rain

Green Infrastructure Inspections
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Edward Street – April 20 2021

Green Infrastructure Inspections
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Green Infrastructure Inspections

- Create a database for tracking 
inspections & maintenance

Lessons Learned – Inspection

- Seasonal inspections required –
including during rainfall (don’t be afraid 

to get wet!)

- Engage O&M staff at earliest 
stages (Engineering / Parks / 
Roads, Environment)
- Joint inspections / tours of facilities 

after they are built.

- Bring / send the right people

- Preventative maintenance required

- Pre-treatment is critical
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Green Infrastructure Maintenance

- Thunder Bay Conservatory Staff 
now complete the majority of plant 
inspections & maintenance 
- Moving ahead, they will also complete all 

landscape installations at new facilities 
(excluding trees, mulch & seeding), & all 
plants are grown from seeds within our 
greenhouses. 

- Benefit of smaller SWM facilities is 
landscape contractors can assist 
with maintenance – don’t need 
specialty equipment

- Typical general maintenance
- Plantings – weeding (where appropriate), 

removal & replacement of dead vegetation
- Flush & video sub-drain system
- Remove sediment from pre-treatment 

areas
- Litter removal
- Snow bank removal

James Street 
(before)

James Street 
(after)



42

42

- Dedicated operating budget 
for maintenance

- Maintenance doesn’t have to 
be complicated!

- May have to change winter 
maintenance practices (snow 
plowing) or remove snow 
accumulation before the melt.

- Different maintenance 
required at different times of 
year

- Bring / send the right people 
to do the work

Lessons Learned

Green Infrastructure
Inspections & Maintenance

Tarbutt Street 
Winter 2020

MacDougall Street 
Fall 2019
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- Signage

- Media releases / interviews

- Tours – includes both public and 
private facilities – invite Council.

- “Neighbourhood” based events

- School tours / presentations

- Engage College / University students 
& staff

- Videos

- Repetition and consistent messaging

There is no such thing as “too much”!

Public Engagement
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https://www.youtube.com/watch?v=UJpK2OhBTMc

https://www.youtube.com/watch?v=Jtctcf1O2fk

https://www.youtube.com/watch?v=V3vZGtfscIk

https://www.youtube.com/watch?v=fOpnsc-3R4E 

https://www.youtube.com/watch?v=j7OuCOSZfPE

https://www.tbnewswatch.com/video/eco-tips/eco-tips-rain-gardens-
3765169

https://www.youtube.com/watch?v=8Ow9N9SQKCA

(Residential Rain Garden Design & Installation Workshop)

https://www.lakeheadu.ca/about/sustainability/office-of-
sustainability/braun-building-rain-garden

https://www.linkedin.com/posts/aaron-ward-3789962b_thunderbay-
greeninfrastructure-stormwater-activity-6894049477368639488-
XhVV?utm_source=share&utm_medium=member_desktop

Public Engagement

https://www.youtube.com/watch?v=UJpK2OhBTMc
https://www.youtube.com/watch?v=Jtctcf1O2fk
https://www.youtube.com/watch?v=j7OuCOSZfPE
https://www.youtube.com/watch?v=j7OuCOSZfPE
https://www.youtube.com/watch?v=j7OuCOSZfPE
https://www.tbnewswatch.com/video/eco-tips/eco-tips-rain-gardens-3765169
https://www.tbnewswatch.com/video/eco-tips/eco-tips-rain-gardens-3765169
https://www.youtube.com/watch?v=8Ow9N9SQKCA
https://www.lakeheadu.ca/about/sustainability/office-of-sustainability/braun-building-rain-garden
https://www.lakeheadu.ca/about/sustainability/office-of-sustainability/braun-building-rain-garden
https://www.linkedin.com/posts/aaron-ward-3789962b_thunderbay-greeninfrastructure-stormwater-activity-6894049477368639488-XhVV?utm_source=share&utm_medium=member_desktop
https://www.linkedin.com/posts/aaron-ward-3789962b_thunderbay-greeninfrastructure-stormwater-activity-6894049477368639488-XhVV?utm_source=share&utm_medium=member_desktop
https://www.linkedin.com/posts/aaron-ward-3789962b_thunderbay-greeninfrastructure-stormwater-activity-6894049477368639488-XhVV?utm_source=share&utm_medium=member_desktop
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Public 
Engagement

45
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- Rebates up to $500 matching funds not required.

- +/- 120 installed in Thunder Bay under 
program in 7-years.

- Estimated >3,000m3 diverted annually

http://www.ecosuperior.org/raingardenrebate or 
check-out Eco-Superior’s Facebook page for 
Thunder Bay examples 

46

Green Infrastructure on Private Property

http://www.ecosuperior.org/raingardenrebate
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Aaron Ward, P. Eng.
Project Engineer
Engineering & Operations Division
Ph: (807) 625-2444
aaron.ward@thunderbay.ca

Thanks to our Community Partners & Green Infrastructure Champions!

Thank you!
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mailto:aaron.ward@thunderbay.ca
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