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Land Acknowledgement

Acknowledge that Nanaimo is on the unceded territory of the 
Coast Salish Peoples, and the Snuneymuxw First Nation.



Presentation 
Overview

• Introduction to Green Infrastructure 
• Methodology

⚬ Literature Review 
⚬ Semi-Structured Interviews
⚬ Case Study Analysis: Buttertubs 

Marsh
• The Benefits of Green Infrastructure 

⚬ Environmental, Social, & Economic  
• Key Barriers to Green Infrastructure 
• Potential Solutions 



Introduction to Green Infrastructure

Components of Green Infrastructure

Bioswale

Green Roof



Gre e n  In fr a s t ru ct u re

Na t u ra l Asse t s

• Wetlands
• Forests
• Parks
• Lakes/Rivers/

Creeks
• Fields
• Soil

Enhanced 
Assets

• Rain Gardens
• Bioswales
• Urban Trees
• Urban Parks
• Biomimicry
• Stormwater

Pond

Engineered 
Assets

• Permeable
Pavement

• Green Roofs
• Rain Barrels
• Green Walls



Methedology
• Literature Review
• Semi-Structured Interviews 

⚬ 22 p art ic ip an t s  
⚬ Across  Canad a : Coas t a l 

Canad a , ce n t ra l Canad a , & 
t he  p ra irie s

⚬ Pub lic , p riva t e , & non-
p ro fit  se c t o rs

• Case  St ud y Analys is : 
But t e rt ub s  Marsh , Nana im o, 
Brit ish  Co lum b ia

Rain  Gard e n

But t e rt ub s  Marsh



Benefits of Green 
Infras tructure
Environmental 

• Flood protection and water 
management 

• Urban heat island effect 
• Improved air quality 

Economic 
• Cost savings

Social 
• Physical health 
• Mental health



Environmental Benefits
Flood Protect ion & Water 
Management

• Absorbs rainfall, preventing 
water from overwhelming pipe 
networks and pooling into the 
streets.

• Improve watershed's 
hydrological health and 
functions



Environmental Benefits
Urban Heat  Island Effect

• The Urban Heat Island 
effect occurs when cities 
replace the natural land 
cover with dense 
concentrations of 
pavements, buildings, and 
other surfaces that absorb 
and retain heat

• It helps through shading, 
evaporative measures, and 
infiltration capacities



• Absorbs smog, pollutants, and carbon 
dioxide in the atmosphere

• There are two primary mechanisms by 
which urban vegetation improves air 
quality locally: 
⚬ Disp e rs ion
⚬ De p osit ion

Environmental Benefits
Improved Air Quality



Economic Benefits
Cost  Savings

The Town of Gibson saved over $4  m illio n  in  
cap it a l inve s t m e n t  in  a  s t o rm wat e r p ip e  
p ro je c t  b y inve s t ing in  na t ura l asse t -b ase d  
a lt e rna t ive s  cos t ing $9 0 0 ,0 0 0  in  com p arison



WARDIERE INC.

Social Benefits
Mental & Physcial Health

• Improves people's health and well -being 
through recreation and reduced air 
pollution

• Provide opportunities for outdoor 
recreation, exercise, and social gatherings 

• Exposure to greenery improves attention 
and mood and reduces psychological 
distress. 



Barriers to Green 
Infras tructure
Insufficient  Maintenance Plans

• No requirements for operation and maintenance 
• Uncertainties around maintenance requirements 

and regulations 
• Lack of maintenance design standards, best 

management practices, codes and ordinances 



Barriers to Green 
Infras tructure
Lack of Educat ion & Knowledge

• Makes it increasingly difficult to receive government 
and public support and acceptability

• Stemmed from the lack of guidance from the 
provincial and federal levels of government



Barriers to Green 
Infras tructure
Limited Funding

• Only funding is available for boots on the 
groundwork

• There is a lack of knowledge of the project 
implementation process, creating uncertainty and 
risk from the funder’s perspective

• Causes a lack of inter -agency and community 
cooperation



Solutions

• Hold the same requirement as grey 
infrastructure networks 

• Maintenance needs to be specific to the 
type of green infrastructure installed 

• Greater support from local and senior 
levels of government and trained 
professionals 

Improved & Required 
Maintenance



Solutions

• Implementation of outdoor classes in 
school

• Greater education for post -secondary 
institutions 

• Required training for engineers, planners, 
construction workers, the public works 
department, government regulators, etc.

Required Educat ion & Training



Solutions

• More robust policy to build capacity: 
⚬ Targe t  a  p e rce n t age  o f 

im p e rviousne ss
⚬ Dive rt  s t o rm wat e r from  go ing in t o  

t he  gre y in fras t ruc t ure  sys t e m s
⚬ Targe t s  re m oving 80 % of t he  t o t a l 

susp e nd e d  so lid s  on  an  annual 
runoff

Policy Implementat ion 



Solutions

• Streamlined approvals process 
• Density bonus 
• Increased Floor Space Ratio (FSR)
• Height bonus 
• Decreased parking 
• Greater funding 

Incent ives



THANK YOU FOR LISTENING!

Courtenay Miller, Master of Community Planning Candidate
courtenay44@gmail.com 

778-977-1313
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