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Climate change is a critically important issue for our time, and the time to act is now. 
Tsleil-Waututh Nation (TWN) is already experiencing the impacts of climate change 
across our lands and waters and, without proactive intervention and management, 
these impacts are anticipated to grow.    

TWN is committed to addressing climate change because it is part of our 
responsibility and obligation to our land and water as a Nation. Our health and 
survival are closely tied to the health of our waters, lands, and the air that we 
breathe. 

Part of our obligation lies in being the Caretaker of our territories.  We have a strong 
history of resilience and leadership in environmental stewardship and governance. 
Building on TWN Indigenous Knowledge and experience, this Climate Change 
Resilience Plan guides our response to climate change and creates a pathway 
towards a healthy, resilient and low carbon future for current and future generations 
of Tsleil-Waututh people.       

Everyone in our community has a role to play in climate action. This Plan has been 
developed in consultation with the community and with staff, and implementation 
will require continued engagement at all community levels, guidance from Elders 
and Knowledge Holders, leadership from Chief and Council, support from TWN 
staff, and collaboration with other partners. 

Sincerely,

Leah George-Wilson 
Chief, Tsleil-Waututh Nation

Message from the Chief
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Overview
Tsleil-Waututh Nation (TWN) has been adapting 
to changes in our lands and waters since time out 
of mind.  Today, our lands and waters are vulnerable 
to impacts from industrial uses, residential 
development, and now, increasingly, from climate 
change in our region.  We have seen changes in our 
lifetime, from erosion along our shoreline, shifting 
marine habitats, more frequent wildfire smoke, and 
more intense rainfall and flooding during winter 
months.  

This community-based Climate Change Resilience 
Plan (CCRP) sets a path for TWN to build community 
resilience to climate change over the next 10 years 
and beyond.  It is the result of a two-year planning 
process, building on the findings from the Climate 
Change Vulnerability Assessment completed in 
2019, and the Baseline Greenhouse Gas Inventory 
and Forecast report completed in 2020.

The planning process was led with ongoing 
guidance from TWN staff, community members on 
our Climate Change Advisory Committee, and input 
from our broader community.  This is our Plan.  It 
lays out actions we can take in our homes and 
community today, and actions that the Nation will 
lead over the medium and longer term.

Our approach to climate action is through low-
carbon resilience.  This means finding ways to 
respond to climate change impacts (“adaptation”) 
while also reducing greenhouse gas emissions 
(“mitigation”) on reserve.  This approach honours 
our traditional practices as stewards and guardians 
of our lands, working together to build resilience in 
balance with nature.  

At the heart of our CCRP is our Climate Action Toolkit 
that outlines 36 high priority climate actions spread 
across five key Focus Areas shown in the graphic 
below.  These high priority actions are shown in the 
table on the opposite page, with additional detail 
in Appendix B on these and other actions identified 
during the planning process.  

The CCRP also sets out a vision and principles to 
guide action implementation, providing a marker to 
ensure we’re on the right track to building resilience 
for current and future generations.
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Our Priority Climate Resilience Actions

Focus Area #1

Reducing Our 
Greenhouse Gas 

Emissions

 • Support Household Resilience: Share 
information to encourage energy efficiency 
in buildings

 • Lead an energy assessment of TWN 
community buildings

 • Adopt an energy policy for buildings on 
reserve lands

 • Complete the Administration & Health 
Centre  solar energy project

 • Create comprehensive building and 
landscaping guidelines 

 • Support  Household Resilience: Promote low 
carbon and active transportation

 • Provide safe walking and cycling routes

 • Continue to install infrastructure to support 
zero-emission transportation

 • Advocate for improved transit service to and 
from the reserve

 • Support Household Resilience: Promote 
lower waste lifestyles, sorting, and sharing

 • Minimize the removal or forests, trees, and 
plants in new development

Focus Area #2

Managing Our 
Shorelines

 • Undertake a study of sediment transport in 
Burrard Inlet

 • Design and develop preferred measures to 
control erosion and manage flood risk at the 
Canoe Shed

 • Complete a shoreline erosion management 
plan for the reserve shoreline

 • Design and build nature-based shoreline 
adaptation pilot projects in priority areas

 • Provide upgraded, safe community access to 
beaches and foreshore areas 

 • Develop a flood risk mitigation policy to 
manage development and floodproofing in 
high-risk areas

Focus Area #3

Strengthening 
Our Homes and 
Infrastructure

 • Support Household Resilience: Protect 
homes and businesses from climate 
hazards

 • Create a shoreline management plan   

 • Protect or relocate at-risk wastewater 
infrastructure

 • Identify and implement priority upgrades to 
creek crossings under Dollarton Highway

 • Incorporate climate considerations into asset 
management and capital planning for TWN-
owned infrastructure on reserve 

 • Develop permit areas to manage new 
development in at-risk areas

 • Develop a flood risk mitigation policy to 
manage development and floodproofing in 
high-risk areas

Focus Area #4

Protecting and 
Restoring  

Our Forests and 
Creeks

 • Complete forest ecosystem mapping 
and assessment and develop a forest 
ecosystem management plan 

 • Complete mapping of community trails and 
establish a program to manage and take  
care of these trails

 • Continue to develop the TWN Urban Forest 
Fire Strategy Plan

 • Participate in developing integrated 
stormwater management plans (ISMPs) for 
shared watersheds

 • Seek opportunities to install green 
infrastructure for stormwater management  

 • Carry out creek and estuary restoration 
projects

Focus Area #5

Supporting 
Community and 
Cultural Health

 • Support Household Resilience: Build 
awareness of climate change impacts on 
health and wellbeing

 • Identify and protect high risk cultural and 
archaeological sites

 • Support Household Resilience: Household-
level emergency preparedness

 • Strengthen emergency services and facilities 
in preparedness and response to climate 
change hazards

 • Support Household Resilience: Build 
capacity and encourage at-home gardening

 • Expand opportunities for community-wide 
local food initiatives and food security

7Tsleil-Waututh Nation Climate Change Resilience Plan



Table of Contents

1 Introduction - Foundation For Resilience ......................................... 10
  About This Plan ............................................................................................................12
  Planning Process And Engagement ............................................................14
  
2 Tsleil-Waututh Nation - People Of The Inlet ................................... 17
 About Our Lands ..........................................................................................................18
 Foundation For Climate Action .........................................................................20
 TWN’s Vision And Principles For Climate Resilience ...................... 24

3 Global To Local Climate Change Impacts ........................................27
 Climate Change At The Global Scale ..........................................................28
 Climate Change Impacts In Our Community ......................................... 29

4 Our Community’s Climate Action Toolkit ..........................................36
 #1  Reducing Our Greenhouse Gas Emissions .....................................40
 #2  Managing Our Shorelines ............................................................................48
 #3  Strengthening Our Homes And Infrastructure ............................ 52
 #4  Protecting And Restoring Our Forests And Creeks ..................56
 #5  Supporting Community And Cultural Health ...............................60

5 Implementation Plan .................................................................................. 64
 Immediate Next Steps (2020–2025)..............................................................65
 Funding Our Climate Program ..........................................................................66
 Measuring Success  ..................................................................................................68
 Future Review Timeline .........................................................................................70

Key Terms And Definitions ......................................................................................73
References ......................................................................................................................74

Appendix A: Climate Change Impacts Summary ....................................... 75
Appendix B: Climate Action Implementation Matrix ................................78
Appendix C: Low Carbon Resilience Opportunities & Co-Benefits ..92

8  Tsleil-Waututh Nation Climate Change Resilience Plan



9Tsleil-Waututh Nation Climate Change Resilience Plan



INTRODUCTION1 Foundation for 
Resilience



Tsleil-Waututh Nation (TWN) has been adapting 
to changes in our lands and waters since time out 
of mind. Prior to contact, our Ancestors thrived for 
thousands of years by living in harmony with nature 
and governed the lands and waters of our traditional 
territory in a sustainable manner. The family histories, 
legends, traditions, and knowledge that are passed 
on from generation to generation provide valuable 
information as to how our Ancestors survived, 
thrived, and adapted to changing conditions. This 
deep knowledge and experience will continue to 
strengthen our resilience for generations to come.

Current and ongoing climate change has the 
potential to profoundly impact TWN and many 
key aspects of community life. It will influence the 
ability of our community to harvest wild foods and 
medicinal plants, how we access the shoreline and 
marine waters, and our ability to practice spiritual 
and cultural ceremonies, and to share cultural 
teachings. As a coastal Nation, our close relationship 
and dependence on the lands, waters, and natural 
resources make TWN, as well as other Indigenous 
communities, uniquely vulnerable to climate 
impacts.

Human-induced climate change is already affecting 
our lands. Our Elders tell of how our shores have 
eroded, marine water quality has declined, many 

traditional foods have become scarce, summers are 
drier, and cedar trees are showing signs of stress. 
Strong storms are causing more severe flooding 
and forest fires across the Province are causing air 
quality issues in the summer months. These are 
just some of the many ways that climate change, 
in combination with other pressures, is already 
impacting our community.

Despite these complex challenges, there are ways of 
preparing for climate change to ensure that current 
and future generations of community members 
can continue to thrive under changing climate 
conditions. In fact, addressing climate change and 
implementing climate action can present new 
opportunities and creative solutions with multiple 
benefits for the community and the environment.

As keen observers and caretakers of the lands 
and waters, Indigenous Peoples are powerful 
leaders and change makers in climate change 
action. Through listening to the wisdom of TWN 
Indigenous knowledge, applying our laws and 
stewardship obligations, and using scientific analysis 
and modelling, TWN has been working to build an 
understanding of the current and projected climate 
change impacts to the TWN community, and to 
develop a toolkit of actions to build community 
resilience to climate change.
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About This Plan

This community-based Climate Change Resilience Plan (CCRP) 
sets a path for TWN to build community resilience to climate 
change over the next 10 years and beyond.

Specifically, the CCRP presents a Climate Action Toolkit with 
over 70 actions, including 36 high priority actions, and a plan 
for their implementation. The identified actions are intended 
to be implemented by TWN’s government and departments 
and build on the existing climate initiatives already being led 
in the community. The Plan also highlights actions community 
members can take to support the Nation’s climate action goals.

The CCRP is focused on strategies and actions on Tsleil-
Waututh Nation IR#3 (also known as Burrard Inlet IR#3), which 
is the main village for our community. We are starting with 
our community lands to begin to build the resilience of our 
community. In time, the Nation may expand our climate action 
to promote resilience across our other reserve lands and 
traditional territory more broadly.

Purpose of the Plan

The CCRP aims to:

 • identify effective and cross-cutting actions the Nation can 
take to address climate change impacts across all aspects of 
community life

 • ensure that the recommended actions are aligned with 
community objectives, values, and traditions

 • identify opportunities to integrate and “mainstream” actions 
into existing plans, programs, and activities

 • provide a roadmap with prioritized and cost-effective 
approaches to guide community resources and efforts 
towards climate action

 • develop a monitoring framework to measure and track 
progress on implementation

 • help mobilize funding, collaboration, and partnership 
opportunities to implement priority actions

 • strengthen community capacity and ability to thrive in the 
face of long-term climate change
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Understanding how climate change could affect our community
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Planning Process and 
Engagement

This Plan is the outcome of three years of work 
under the climate change resilience planning 
process, which began in early 2018 and spans three 
phases. Engagement and input from TWN staff, 
members, and leadership played a critical role 
throughout the planning process. 

Phase 1 of the process involved understanding 
climate impacts on the community, while Phase 2 
involved defining actions under this Plan.

Concurrently with the development of the CCRP, 
TWN led its first assessment of greenhouse 
gas emissions on reserve under the Baseline 
Greenhouse Gas (GHG) Inventory and Forecast.  
Priority actions from this report have been 
incorporated into this CCRP.  

Phase 3 of the climate change resilience planning 
process will involve ongoing implementation, 
monitoring, and re-evaluation in the years to come.

Community Member  
Input

Community members provided valuable information 
to inform the Nation’s approach to climate change 
during the development of both the Comprehensive 
Community Plan (2010) and the Land Use Plan 
(2019).  During the first two phases of the climate 
change resilience planning process, community 
members were engaged at key milestones to ensure 
the Plan reflects community priorities and can be 
supported by community action.  

Community input will continue to play an 
important role to support implementation of the 
CCRP.  Community members will have continued 
opportunities to provide input on specific climate 
initiatives as they are developed and implemented. 
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Climate Change  
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In the early phases of the climate change resilience 
planning process, TWN staff and the consultant 
team held several workshops to gather feedback 
from TWN community representatives on the Land 
Use Planning Working Group.  Recognizing the need 
for further targeted climate change discussions 
with the community, a TWN Climate Change 
Advisory Committee was established in early 2020 
to help inform climate change adaptation and GHG 
reduction.  

Community Meeting, February 2020
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Staff Input

A multi-disciplinary team of 26 staff provided 
input at key milestones throughout the planning 
process to shape and prioritize actions for the 
CCRP.  The team included staff from across 
TWN departments including Treaty, Lands 
and Resources; Administration; Public Works; 
Community Development; Health and Wellness; 
Emergency Management; and Communications.  
This inter-departmental involvement helped 
build organizational capacity to address climate 
change and integrate or “mainstream” effective and 
coordinated climate strategies into existing plans 
and programs. 

What we heard from community members and staff 
during the CCRP development process: 

 • The amount of community knowledge is vast.  We 
need to share knowledge with the community about 
climate change impacts, and to build community 
interest.  

 • The community’s generosity, conservation-based 
way of living, taking only what we need, our drive 
to share and to ensure that members have basic 
necessities … these are important ways of building 
community resilience.  

 • Imagine what our community would look like if we 
don’t do anything (to prepare for climate change).

 • Climate action involves changing opinions and 
mindsets to consider new ways of building to include 
net zero housing with better building envelopes, 
windows, and insulation… The time to do this change 
is before new development (because buildings and 
infrastructure may have a lifespan of 50–100 years).  

 • Building resilience into existing homes and 
community buildings is important.  The Nation needs 
design guidelines and policies to guide sustainable 
and resilient development.

 • We need to focus on the big picture vision of 
building a (low) carbon resilient community.  It’s time 
to get into the canoe and start paddling together.  

Staff Workshop #2, Summer 2019
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TSLEIL-WAUTUTH 
NATION2 People of the Inlet



Tsleil-Waututh (IR#3) Lands

Community
Homes

G
eorge  C

reek

The səlilwətał, or Tsleil-Waututh Nation, are the Indigenous 
‘People of the Inlet’ who have occupied, governed, and served 
as stewards of the waters of səlʷilwʷət, or Burrard Inlet, and the 
surrounding lands since time out of mind.  TWN is a small, but 
growing Coast Salish community of more than 500 people, 
many of whom now live on Tsleil-Waututh (IR#3).

About Our Lands
Tsleil-Waututh is located on the northern shore of Burrard Inlet’s 
Central Harbour, surrounded by the District of North Vancouver 
on three sides.  It also lies between Maplewood Flats to the 
west and Whey-ah-wichen (Cates Park) to the east. The reserve 
is approximately 111 hectares (276 acres) in size with 2 km of 
shoreline.  George, Thomas, and Big John creeks flow through 
the reserve lands and connect upland areas to Burrard Inlet.  A 
large stand of mixed forest lies at the centre of the reserve in 
between the community (to the west) and leasehold housing (to 
the east).  

Burrard Inlet supports the largest port in Canada and larger 
vessel traffic is concentrated in the Outer, Inner, and Central 
Harbours.  Over 75% of the Burrard Inlet shoreline had been 
modified to support intensive industrial, transportation, 
residential, and other urban uses.  Over 1.1 million people live in 
the municipalities that border the Inlet and this population will 
continue to grow.  

TWN has led many stewardship initiatives to research, monitor, 
and restore the health of Burrard Inlet that has been severely 
degraded by intensive industrial, transportation, and residential 
development.  Climate change will exacerbate existing 
cumulative impacts to Burrard Inlet and will challenge TWN, 
and others, to explore integrated, collaborative, and multi-
disciplinary approaches to protect the ecological health and 
biodiversity of the inlet over time.  
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Foundation for Climate Action

TWN well-being and culture is founded on a strong connection with, and a deep obligation to be caretakers 
and protectors of our traditional lands, waters, natural resources, and our people.  Tsleil-Waututh People are 
also keen observers of changes in the environment and already possess valuable skills and experience in 
dealing with and adapting to changing environmental stressors.  This grounding in cultural and environmental 
stewardship, along with TWN’s expansive Indigenous knowledge, provide important foundations and drivers 
for climate action.  

TWN Ancestral Laws, Policies, and Plans 

A number of existing TWN plans and policies describe our stewardship obligations and provide clear 
community objectives and direction to address climate change for the well-being of future generations and 
the environment.  These policies and plans include:

 • Land Use Plan (2019): Provides the vision, 
principles, and policies to guide how land use 
and development will occur on TWN reserve 
lands over the next 100 years.  The plan includes a 
clear direction to develop a better understanding 
of climate impacts and lead progressive action 
to reduce emissions and build resilience. It also 
encourages the development of sustainable 
and climate resilient infrastructure, emissions 
mitigation, and integration of climate action into 
the work plans of all TWN departments.  

 • Burrard Inlet Action Plan (2016): Outlines 
strategies and priority near-term actions to 
improve the ecological health of Burrard Inlet by 
2025.  The plan recognizes that climate change is 
expected to further impact physical water quality, 
with a wide variety of potential ecological impacts.  
The plan also highlights knowledge gaps and 
the need for more information on climate change 
impacts to the ecological systems, circulation, and 
physical water quality parameters in Burrard Inlet.

 • Comprehensive Community Plan (2010): Defines 
our 10-year shared community vision, values, 
and priorities for the community development, 
wellness, land use change, and environmental 
management on reserve lands.  The plan calls 
for detailed site specific analysis of anticipated 
climate change impacts to the reserve land 
base and action to ensure the Nation is prepared 
and is able to adapt to the anticipated and 
realized changes as a result of climate change.  
It recommends efforts to maintain and continue 
to develop relevant tools and processes to 
incorporate climate change planning and 
adaptation into all areas of TWN administration.

 • Stewardship Policy (2009): Sets an expression of 
TWN ancestral stewardship law and relationship 
to the land.  It documents TWN’s responsibility 
to serve as stewards of the lands, waters, air, 
natural, and cultural resources.  It mandates and 
defines a basis for meaningful consultation with 
TWN, and outlines a stewardship framework 
to guide the review of referrals to ensure that 
projects proposed in the Nation’s territory 
present net benefits to the well-being of Tsleil-
Waututh People, and avoid potential irreparable 
environmental, cultural, or resource damage.  

 • Tsleil-Waututh Nation Declaration (as outlined 
in the 1997 TWN Constitution): Our declaration of 
who we are as Tsleil-Waututh People, including 
our obligation and birthright to be caretakers and 
protectors of the Inlet.  It acknowledges the role of 
our Ancestors in caring for the waters, lands, and 
forests for the well-being of future generations, 
recognizing that our children and our lands are our 
future.  
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Existing TWN Climate Change-related 
Resources

TWN has taken important steps to understand its 
vulnerabilities and contributions to climate change.  
The following reports, completed as part of earlier 
phases in the climate change resilience planning 
process, provide valuable insights to guide strategic 
and targeted climate action on reserve lands: 

 • Climate Change Vulnerability Assessment 
(2019): Identified 13 key climate change hazards 
and 34 vulnerable elements across various TWN 
community sectors (ecological systems, land use 
and real estate, infrastructure and community 
services, archaeology and cultural heritage, 
community and cultural health, economy).  Results 
of the vulnerability assessment provide a key 
focus for priority actions in this CCRP.  

 • TWN “Facing Climate Change” Video (July 2019): 
An educational climate change video describing 
climate change impacts on TWN lands told 
through seven community voices to inspire TWN 
youth involvement in climate change and clean 
energy opportunities.

 • Baseline Greenhouse Gas (GHG) Inventory and 
Forecast (2020): This report provides an inventory 
of GHG emissions from buildings, transportation, 
and solid waste generated by residential, 
government, and business uses on Tsleil-Waututh 
Nation IR#3.  It also includes a suggested GHG 
reductions target to 2050 and recommended 
options for reducing GHG emissions.  

Existing Climate Action Initiatives

TWN has already taken significant steps to both 
prepare for climate change impacts, and to reduce 
its contribution to climate change.  Some of 
these practices have been passed down from the 
Ancestors to new generations of Tsleil-Waututh.  
initiatives the Nation has led include seasonal 
harvesting of foods, food storage, community 
gardens, use of renewable energy, and LEED 
Platinum-equivalent Administration & Health Centre.  
These and other existing initiatives are highlighted in 
the Climate Action Toolkit section of this report.  

The Nation is demonstrating leadership in the 
development of this CCRP, recognizing that steps to 
reduce vulnerability to current and projected climate 
impacts and emissions need to be embedded into 
community decision-making and work plans.  

This Plan builds on the solid foundation of these 
earlier plans and initiatives and guides the 
community towards a coordinated approach to 
climate change action to ensure that the community 
is informed, responsive and resilient to the expected 
future climate changes.  
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Rooted in Our Laws and Governance Framework

We take lessons in resilience from the traditions and 
practices of our Ancestors, which carry through into 
our current laws and governance framework.  This 
hand-woven piece, titled “Weaving Governance” 
by Angela George (qʷənat) reflects the complex 
governance framework that will continue to serve 
Tsleil-Waututh Nation for centuries and generations 
to come.  

The top row of the weaving shows four colours 
representing the four Coast Salish laws: truth, family, 
culture/spirituality, and wellness.  The black arrows 
facing each other represent seven generations back 
and another seven generations ahead.  The waves 
at the base represent the concept of resiliency and 
the every-changing flow that maneuvers around 
obstacles.

Our approach to building climate change resilience 
reflects this framework, with a set of interwoven 
actions that will build on each other and involve 
collaboration across TWN departments, leadership, 
and each household in our community.

The colours and symbols in this weaving provide the 
foundation for the graphical features in this Climate 
Change Resilience Plan – building on ancient 
traditions told through the voice of our members 
today.  

“We learn to adapt and live… while 
still ensuring that we hang on 

to those ancient laws and value 
systems” 

- Angela George (qʷənat)

Tsleil-Waututh Councillor Deanna George (left) and Angela George, Director of Community Development
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Learning from Our Long History of Resilience

The Tsleil-Waututh People have a long history of resilience 
working with and adapting to changes to our lands 
and waters.  The legend of the Great Flood tells of one 
example of how our community worked together to build 
resilience.  

When our ancestors were fore-warned of a flood coming 
to our shores, they came together and carved a large 
ocean-going canoe and formed a long cedar rope.  With 
these, they tethered the canoe, filled with community 
members, to the top of a mountain and were able to 
survive the flood.

In 2018, Sara Hyland, TWN’s Climate Change Intern and 
community member, led a community art project where 
small canoes and paddles made of cardstock were 
brought to the community school and daycare. 

Youth were asked to consider what was important to them 
about how climate change is affecting our territory as they 
personalized the canoe art.  The canoes and paddles 
were then hung in a tree outside the Community Centre 
to remind community members of the preparations and 
innovation our ancestors showed in the face of the Great 
Flood.  

With sea levels rising in Burrard Inlet and rainfall becoming 
more intense, we are again preparing for flooding and 
building community resilience to this and other anticipated 
climate change impacts.  Respecting and taking cues 
from the cultural significance of the canoe and paddles as 
symbols of our working together and building community 
resilience, these features have been used to inspire the 
core graphics for this Climate Change Resilience Plan.  

Canoe Art Project, 2018 - TWN Community Centre
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TWN’s Vision and Principles for Climate Resilience

TWN’s Vision for Climate Resilience describes what our resilient future will look like and what we hope to 
achieve through climate action.  This Vision builds on the broader community vision established in the TWN 
Land Use Plan (2019). 

TWN Land Use Plan 
Vision (2019)

Tsleil-Waututh are stewards of the lands, waters, and air—protecting and cleaning up 
the environment.  We respect our culture and laws, while providing opportunities for 
economic development, public spaces, and affordable housing so future generations 
of Tsleil-Waututh People can live and thrive in our community.

Our Vision for  
Climate Resilience

(2020)

In our  climate change resilient and low carbon future over the next 100 years, our:

 • activities are carbon neutral and we aim to retain forested lands and  
reduce our greenhouse gas emissions in the work that we do  

 • lands, assets, and cultural sites are protected from climate change 
hazards 

 • homes and buildings are safe and energy-efficient indoor environments 
that support community health and are climate change-ready 

 • shoreline is accessible and healthy, providing habitats culturally-
important species and high levels of biodiversity 

 • waters are clean and support swimming, canoeing, and harvesting of 
healthy marine foods 

 • people have strong social connectivity and understanding of climate 
change impacts on community health, culture, and lands   

 • knowledge and language on environmental stewardship, traditional 
harvesting, and spiritual and cultural practices will continue to be passed 
on to future generations and will inform our climate resilience actions 

 • strong governance and leadership in climate action will build community 
self-reliance and self-sufficiency, and climate change actions will be 
integrated across all departments 

 • youth are inspired, empowered by, and actively involved in climate change 
action  

Every member of our community is informed about climate change and plays a 
role in our collective resilience.  We build relationships, work in partnership with our 
neighbours, and are in control of our adaptation actions.  We manage the impacts 
from climate change to protect our people in a way that is low carbon (reduces our 
own contribution to climate change) and respects the value of natural ecosystems 
to preserve the balance with nature and to enable current and future generations to 
thrive.
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Adopt a Long-term Lens

Stand as Leaders

Prioritize Low Carbon 
Resilience

Use the Best Available 
Science and Knowledge

Support Whole 
Community Action

Take a 
Collaborative 

Approach

Build Self- 
Reliance

Select Realistic and 
Cost-Effective Solutions

Build on Existing 
Initiatives

C02

$

Our Climate Resilience Principles

Our Climate Resilience Principles provide guidance for evaluating and tracking our progress towards 
achieving our Vision for Climate Resilience.  Through our community’s efforts to develop and implement a 
plan for our climate resilience, TWN will take the following actions:

More details on how our climate resilience 
principles are to be used is provided in the 
Implementation Plan. 
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What Did We Learn About Resilience  
from the Pandemic?

Reflections from the TWN Climate Change Advisory Committee

The global COVID-19 pandemic started impacting BC directly in mid-March 2020 
while this plan was being developed, highlighting new insights on what community 
resilience could look like during and in the post-pandemic world.  Members of the 
Climate Change Advisory Committee reflected on how their lives had changed while 
social distancing, putting into perspective what they and their families truly need to 
stay happy and healthy.  

Some of the ways living with COVID has shifted thinking about climate action and the 
resilience of the community include:

• We’re spending more time closer to 
home – using the community trails, 
beach, and cultural places.

• We are driving less and walking and 
cycling more – these active forms of 
transportation help the environment 
and promote community health and 
connectedness.

• We’re doing less shopping and more 
canning and food storage – these 
traditional ways of storing food 
provide healthier food choices than 
those available through convenience 
stores.

• We’re relying more on food grown 
locally – the TWN community 
garden has been thriving and active 
providing healthy local food to 
community members. 
 

• We’re sharing where we can and 
taking care of vulnerable people – 
this has always been important to 
TWN, but even more so with COVID.

• We’re working from home – resulting 
in less vehicle travel to work 
and more time spent with family 
members.

• We’re generating less waste overall, 
even though we may be using some 
single-use items more than usual 
– less shopping means less waste, 
but people are also repurposing 
more and wearing clothes a little bit 
longer.

• We’re finding new virtual ways to 
get together, which means we’re 
travelling less and spending more 
time with family and friends who live 
farther away.

26  Tsleil-Waututh Nation Climate Change Resilience Plan



GLOBAL TO LOCAL 
CLIMATE CHANGE 
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Climate Change at the Global Scale

Climate change refers to changes in long-term, global environmental conditions such as air temperature, 
precipitation patterns, ocean conditions, and sea levels. 

Greenhouse gases (GHGs, e.g., carbon dioxide, 
methane, and nitrous oxides) are naturally occurring 
and are essential to enable life on Earth.  They tend 
to collect in the Earth’s atmosphere and keep some 
of the sun’s warmth from reflecting back into space, 
thereby allowing Earth to be livable.  However, over 
the past 150 years, human activities such as burning 
fossil fuels for electricity, heat, transportation, 
and certain industrial activities combined with 
deforestation, urbanization, and other changing 
land uses have caused the amount of GHG in the 
atmosphere to rise to levels not seen in over three 
million years (United Nations, 2020).   

As the amount of GHGs in Earth’s atmosphere 
increase, they trap more and more heat, causing 
global temperatures to rise.  These increasing 
temperatures, in turn, cause an array of cascading 
changes on our lands, waters, and ecosystems. 

Without a substantial move away from burning 
fossil fuels and reductions in other GHG-producing 
activities and a reduction in deforestation, 
concentrations of GHGs in our atmosphere will 
continue to increase, causing climate change 
to happen more quickly.  The need for a global 
transformation in our societies and economies 
to slow the pace of climate change and to keep 
global temperatures from rising more than 
1.5oC is becoming more urgent.  Even with deep 
transformative change, existing climate change that 
has already been unleashed will continue to impact 
communities and drive the need for adaptation to 
reduce community vulnerability and harm. 
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Climate Change Impacts in Our Community

Climate change will create a complex web of impacts at global, regional, and local levels.  Our TWN Climate 
Change Vulnerability Assessment (2019) provides a detailed assessment of climate change hazards, and 
the results of modelling, mapping, and vulnerability analyses for IR#3.  This section provides a high-level 
summary of the TWN community-based climate hazards and vulnerabilities as identified in this earlier report.  

Some examples of how global and regional changes are expected to affect TWN locally include: 

Global & Regional Changes Local Hazards

Sea level rise
 • Increased risk of coastal flooding

 • “Coastal squeeze” and loss of intertidal habitats

Changing ocean conditions (e.g., increased salinity, 
acidification, increased temperatures, and changing 
circulation patterns)

 • Impacts to the health of marine and intertidal 
species

Changing precipitation patterns (e.g., drier in the 
summer, wetter in the winter)

 • More severe summer droughts 

 • Increased risk of creek and urban “flash” flooding

Rising air temperatures

 • More extreme heat days (over 25 °C)

 • More “smog” days with poor air quality

 • Increased risk of wildfire and/or wildfire smoke

Scientific studies and modelling from regional, national, and international sources have projected what 
climate change might look like in communities and landscapes across Metro Vancouver and the Salish 
Sea.  More details on how these regional changes could affect TWN lands is provided in Appendix A and 
the Phase 1 Summary Report available on the TWN website (https://twnation.ca/about/our-departments/
treaty-lands-resources/).
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Sea Level Rise
Sea levels around the world are rising due to thermal 
expansion of the water caused by the warming of the 
ocean and increased melting of land-based ice. Globally, 
sea levels rose by 0.17 m on average over the 20th 
century, with an average annual rate of 1.7 mm/year – 
which almost doubled to 3.2 mm/year over the past two 
decades (Ministry of Environment, 2016). While the speed 
and degree to which sea levels rise will vary from place 
to place, the Province of BC recommends that coastal 
communities in BC should plan for 1 m of sea level rise 
by the year 2100 and 2 m by the year 2200, with local 
adjustments based on land movement (subsidence or 
uplift) (Ausenco, 2011).

Sea level rise is a gradual process and communities 
should not expect significant impacts today. However, 
in the future, rising sea levels could impact TWN lands 
through the following hazards:

 • More frequent coastal flooding due to higher base sea 
level above which tides and storms occur;

 • Faster rates of erosion especially in areas that are 
already sensitive to erosion (e.g., sandy or gravelly 
shorelines); and

 • Loss of intertidal habitat in areas where the high tide 
is prevented from moving further inland as sea levels 
rise (e.g., due to steep slopes, hard rock, and hardened 
shorelines such as seawalls). This is sometimes called 
“coastal squeeze”.

In addition to sea level rise, climate change may also 
cause storms to become more severe (e.g., higher wind 
speed, wave and storm surge height), but this issue 
remains uncertain in the Salish Sea and requires further 
study.
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Changing Ocean Conditions
Over millennia, the world’s oceans have absorbed 
atmospheric carbon dioxide and solar heat and received 
freshwater from rivers and streams all while supporting 
an abundance and diversity of marine life.  Rising carbon 
dioxide levels and global warming threaten this delicate 
balance and will result in changes to ocean conditions 
and marine diversity.  

Due to the complexity of how surrounding landscapes 
affect the immediate ocean at a fine scale, changes 
in ocean conditions are often more difficult to predict.  
Based on current literature, anticipated oceanic changes 
include decreasing ocean pH (acidification), changes 
in ocean salinity, rising ocean water temperatures, and 
changing ocean circulation patterns.      

Over time, changing ocean conditions could impact TWN 
lands through the following hazards:

 • Ocean acidification from increased levels of carbon 
dioxide in ocean water, which pose a threat to the 
reproduction of shell-forming species (including 
bivalves, sea stars, urchins, corals, and zooplankton), 
but also any species which depend on them for food; 

 • Changes in physical water properties including 
temperature, salinity, and dissolved oxygen levels; 

 • Higher frequency and prolonged harmful algal 
blooms and presence of toxins in the water column; 
and

 • Expanded ranges of invasive aquatic species 
as changes in ocean conditions become more 
favourable for some non-native species.
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Changing Precipitation Patterns
As global air temperatures continue to rise, both the 
rates of evaporation from the Earth’s surface and the 
amount, timing, and distribution of moisture that is held 
in the atmosphere will change.  Increased atmospheric 
moisture can result in changes to the seasonality, 
intensity, and amount of precipitation experienced.  
Locally, the intensity of rainfall events (annual average) 
is expected to rise 17% by 2050 and 32% by 2080, while 
summer total precipitation is expected to decrease 
by 18% by 2050 and 29% by 2080 (Metro Vancouver, 
2016).    

These changes in precipitation can lead to greater 
flooding during rainfall events and more severe drought 
events during the summer.

Over time, changing precipitation patterns could impact 
TWN lands through the following hazards: 

 • More creek flooding along creeks in the lower 
watershed where creek banks are lower and the 
channel is constrained by road crossings; 

 • More urban flooding from large storm events that 
exceed the capacity of existing catch basins and 
pipes that drain away road runoff; and

 • Faster rates of creek erosion in areas that are already 
sensitive to erosion (e.g., exposed creek banks).
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Rising Air Temperatures
Many communities are experiencing rising air 
temperatures as a result of increased levels of 
greenhouse gases in the atmosphere.  On the west 
coast, air temperatures have risen by 1.3 °C over the 
past century and are expected to rise by an additional 
1.7 °C by 2050, and 2.7 °C by 2080 (IPCC, 2013).  
This increase in average temperature will lead to 
warmer winters with less snow and hotter, drier 
summers with longer periods of drought.  

Over time, rising air temperatures could impact TWN 
lands through the following hazards:

 • More extreme heat events during the summer 
months;

 • Greater wildfire risk for forested areas on the 
reserve and across the region, which is also linked 
to declining air quality;

 • Elevated vector-borne disease risk during 
mosquito and tick season; and

 • Expansion of invasive plant and animal species as 
temperatures become more favourable for some 
non-native species.
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SALMON – Declining growth and 
reproduction rates, along with mortality 
due to higher water temperatures, will 
affect salmon populations and food source 
for other species. 

FORAGE FISH (e.g., herring and surf smelt) – 
Declining growth and reproduction rates due to 
changing ocean conditions and coastal squeeze 
affecting spawning and rearing habitat.  This will in 
turn affect food sources for other species. 

SHELLFISH – Loss of habitat from 
coastal squeeze, paired with shell 
formation issues and declining growth 
and reproduction rates will affect 
shellfish health and food source for 
other species. 

SOCIAL, CULTURAL, AND SPIRITUAL WELL-BEING –
Extreme heat or wildfire events limiting recreation 
and cultural practices (e.g., canoe racing). 

VULNERABILITY is a mea-
sure of how responsive a 
community or a specific 
element of the community 
(e.g., shellfish populations, 
cultural sites, employment, 
and productivity) are to 
impacts from climate-re-
lated hazards. Vulnerability 
is influenced by the level 
of exposure (i.e., duration), 
sensitivity (i.e., susceptibility 
to harm), and adaptive ca-
pacity (i.e. ability to adapt) 
of an element is to a hazard.

Our Most Vulnerable Elements  
Climate change is expected to impact TWN community, lands, and culture in many ways.  Some impacts can be 
anticipated today while others are still unknown.  The Vulnerability Assessment report (Phase 1 of the TWN climate 
change resilience planning process) identified 12 elements of the TWN community that are expected to be most 
vulnerable to climate change impacts.  These key vulnerabilities are the focus of adaptation actions in this CCRP, 
though many of the actions also address other vulnerabilities identified through the Vulnerability Assessment 
report. 

More details on climate impacts to various identified TWN community elements can be found in the Phase 1 
Summary Report on the Tsleil-Waututh website at https://twnation.ca/about/our-departments/treaty-lands-

resources/.
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TWN COMMUNITY HOUSING – 
Possible flood damage during 
storms, particularly on properties 
near creek mouths. Increased risk 
of wildfire impacts.  

FORESTED AREAS & MEDICINAL PLANTS – Cedar 
and plant die back from drought, along with 
an increasing risk of wildfire.   

BEACHES AND SHORELINES – 
Beach erosion, causing loss of 
overhanging vegetation and more 
challenging access to the shoreline 
by community members. 

VULNERABLE PEOPLE – 
Elders and young children are 
especially vulnerable to heat stress, 
respiratory illness from wildfire smoke, 
and reduced access to healthy marine 
foods. 

ROADS AND EMERGENCY ACCESS – 
Road damage at creek crossings could 
close roads and slow emergency 
response times. 

ARCHAEOLOGICAL SITES – Possible 
damage to sites along the 
foreshore or creeks from erosion 
and flooding. Forested areas 
vulnerable to drought and 
wildfire. 

EMPLOYMENT AND PRODUCTIVITY – Road 
closures and traffic delays could make 
it difficult for TWN members to get to 
work. 

OTHER CULTURAL AND TRADITIONAL USE SITES – 
Damage and challenging access to harvest and 
other traditional use sites from flooding and erosion.  
Declining shellfish and salmon populations affecting 
traditional harvest opportunities. 
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OUR COMMUNITY’S 
CLIMATE ACTION 
TOOLKIT4
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Our Climate Action Toolkit is the heart of this Plan and 
is centred around five key Focus Areas.  It outlines the 
mitigation and adaptation actions TWN will take over 
the next 10 years and beyond to build low carbon 
resilience to our highest climate vulnerabilities.  

The Toolkit focuses on the 36 highest priority actions 
to be implemented by TWN staff and Council in the 
short and medium term.  Further detail on these 
and the longer term actions identified during the 
planning process is shown in the Climate Action 
Implementation Matrix in Appendix B. 

While some actions refer to structural (built) 
approaches to manage climate impacts, others 
reflect nature-based solutions, policy, planning and 
educational initiatives to enable holistic, community-
wide resilience.

The actions in this Plan were defined and prioritized 
by TWN staff and Climate Change Advisory 
Committee members, with an emphasis on designing 
actions to build on the planning and stewardship 
initiatives the Nation is already leading.

We All Play a Role in Climate Action

The CCRP also outlines specific actions that communities members and households can take to 
support the Nation’s goals for climate resilience.  Climate change will have broad-reaching impacts 
that will be best addressed if we work together.  This involves TWN members, families, and leasehold 
residents each finding ways to lower their carbon footprint and protect their property from climate 
change impacts.  Start small and think about changes you can make to your lifestyle or property to 
build resilience step-by-step.

37Tsleil-Waututh Nation Climate Change Resilience Plan



MITIGATION
Reducing atmospheric 

GHG emissions
(cause of climate change)

Example actions: burning 
fewer fossil fuels by walking, 

cycling, or taking transit 
instead of driving.

LOW 
CARBON 

RESILIENCE
ADAPTATION

Reducing the harm from 
and vulnerability to 

climate change

Example actions: ensuring 
our culverts are large 

enough to handle expected 
increases in rainfall

Reducing harm 
from climate 

impacts in ways 
that have low or 
even negative 

GHG emissions

Low Carbon Resilience

There are two main categories of climate change response: mitigation and adaptation.  

Our CCRP takes an integrated approach to consider climate change adaptation and mitigation actions 
together.  This low carbon resilience approach can help optimize efficiencies, reduce implementation costs, 
and achieve broader “co-benefits” for our community.

Low Carbon Resilience is a climate action approach that prioritizes strategies that both 
reduce greenhouse gas emissions (mitigation) and reduce vulnerability to climate change 
impacts (adaptation), while advancing co-benefits to other aspects of society.  Co-benefits 
refer to actions that benefit communities in many ways beyond climate resilience, including 
enhancing local ecosystems, creating spaces for recreation, and improving community 
health.

Example actions: weatherizing buildings and planting shade trees to cool buildings in the face of rising 
temperatures, while also reducing the load on heating or cooling systems (e.g., air conditioning), reducing 
energy use (and emissions), and increasing energy efficiency of buildings. 
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Nature-Based Solutions

Natural systems are inherently resilient and 
adaptive.  Our CCRP aims to incorporate nature-
based solutions where feasible to align with our 
traditions and ongoing stewardship initiatives. 

Strategies that aim to enhance or mimic natural 
systems are great examples of low carbon resilience: 
they reduce a community’s vulnerability to climate 
impacts, while also reducing or storing carbon 
from the atmosphere.  They can also be used in 
combination with more traditional “hard” engineered 
approaches to enhance their effectiveness or reduce 
environmental impacts (e.g., use of bioengineering 
on top of rip rap or dikes). 

For example, coastal wetlands and salt marshes 
naturally reduce the energy of waves as they roll 
into shore.  Protecting existing wetlands or building 
new ones in areas with the right conditions can slow 
erosion in coastal areas, manage flooding events by 
absorbing and retaining water adjacent to creeks 
and urban areas, and provide important habitat and 
feeding grounds for a wide range of species, while 
also helping to store atmospheric carbon.  Building 
and maintaining these wetlands can also cause 
fewer GHG emissions by using natural materials 
found locally, rather than synthetic materials 
transported from far away.

The Importance of Forests and Other Natural Ecosystems as “Carbon Sinks”

Natural ecosystems are important “carbon sinks” that store carbon.  As plants grow, they remove 
carbon dioxide from the atmosphere through photosynthesis.  On land, forests store carbon in tree 
trunks, branches, roots, and leaves, in dead organic matter, and in soils.  This process of carbon 
absorption and deposition is known as carbon storage, or “sequestration”.  Certain species, such as 
many coniferous trees, store more carbon than others.  Knowing what plant species are abundant 
on reserve will build an understanding of how much carbon is being stored.  

Carbon is also stored in marine environments in the plants and sediments that make up tidal and 
estuary marshes, seagrass bed, and kelp forests.  This is known as “blue carbon”.  Some marine 
ecosystems store carbon at rates several times greater than mature forests.  

When natural ecosystems are damaged, destroyed, or cleared, not only does carbon storage stop, 
but carbon can be emitted as the plants and organic matter decay.  When lands are cleared for 
development, not only is the carbon storage on these lands lost but the new development often are 
sources of GHGs unless they are designed to be energy efficient or net-zero.  Careful planning and 
design of new buildings and landscapes can minimize the GHG impacts of development and find 
ways to preserve and replant trees and plants that store carbon and support low carbon resilience.  

Restored shoreline at Whey-ah-wichen (Cates Park)
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Focus Area #1

Reducing Our Greenhouse 
Gas Emissions

TWN is committed to reducing our carbon footprint and the degree to which activities on reserve 
contribute to or reduce global warming. Our tradition is to live in balance with nature – relying on and 
caring for the lands and waters around us. Traditionally, TWN Ancestors travelled by canoe and walking. 
These sustainable forms of transportation generated close to zero emissions and promoted healthy, 
active living. Our culture is one of sharing and generosity – taking only what you need and sharing what 

you have. These traditions provide the direction we need to reduce greenhouse gas emissions from 
activities on reserve.

In 2020, TWN completed the Nation’s Baseline Greenhouse Gas Inventory and Forecast. This assessment 
estimated total greenhouse gas emissions (GHG) from activities on reserve, commented on the impact 
of deforestation on carbon absorption on reserve, and helped paint a picture of our greatest sources 
of emissions, and how we can make changes to reduce our impact. The assessment helped identify an 
emissions reduction target for TWN and provided a framework for staff to continue tracking our emissions 
and progress.

Over the past 10 years, TWN has already taken significant steps to reduce our emissions and advocate for 
GHG emissions reduction initiatives across BC and Canada.

Our Existing Initiatives

 • Construction of LEED Platinum-equivalent TWN 
Administration & Health Centre (open 2019).

 • Installation of solar panels at the TWN Child & 
Family Development Centre (19.5 MWh per year)
and the solar panel array for the Administration & 
Health Centre (154.1 MWh per year).

 • Installation of two electric vehicle (EV) charging 
stations at the TWN Administration & Health 
Centre Parking Lot and bicycle racks across the 
reserve to encourage low-carbon transportation.

 • Participating in BC Hydro’s Home Energy 
Conservation Assistance Program to provide 
energy conservation solutions for homes on 
reserve.

 • Sharing information with community members 
about CleanBC Better Homes and Home 
Renovation Rebate Programs2 and other subsidies 
and incentives to support housing energy 
efficiency upgrades.

 • Participating in a pilot study with Simon Fraser 
University’s Integrated Climate Action for BC 
Communities Initiative (ICABCCI) to integrate low 
carbon resilience into community climate change 
planning.

 • Advocating for clean energy and clean economy, 
including active review of referrals for major 
projects on TWN traditional territory (e.g., Trans 
Mountain pipeline expansion).

 • Provided input into provincial plan development 
(CleanBC, BC Climate Preparedness & Adaptation 
Strategy), federal environmental policies (e.g., 
Pan-Canadian Framework on Clean Growth and 
Climate Change), and international climate 
studies (e.g., IPCC reports).

 • Leading a number of initiatives for a sharing 
economy on reserve, including a community 
shuttle bus, carpool network, and Takaya Ticker 
site for buy/sell/share of used items in the 
community.
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TARGET

• All transportation on reserve is by 
zero-emission vehicles or 
members walk, cycle, and take 
transit.

• We power all homes and buildings 
with renewable natural gas or 
electricity and install energy 
effcient and low-carbon compo-
nents to reduce energy use.

• We have policies and programs in 
place to encourage low waste 
lifestyles, a sharing economy, and 
only purchase compostable or 
recyclable materials. 

• We prioritize adaptation initiatives 
that are low carbon and draw on 
nature-based solutions. 

Achieving our target means 
that by year 2050....

WE HAVE A LONG PATH AHEAD TO REDUCE OUR CARBON FOOTPRINT

This net zero target is ambitious but aligned with other governments 
across Canada, including the District of North Vancouver, Metro 
Vancouver, and the Government of Canada. 

Meeting our net zero target will require commitment and action 
across the community, including the TWN Administration, mem-
bers, and non-members. Actions you can take to reduce GHG 
emissions in your household are shown on page 45 of the CCRP.

The graph below shows what emissions in the community could 
look like over time based on expected growth without mitigation.

Reduce emissions to 
fall below target line

BUILDING TYPE

Higher density buildings 
like apartments and 
townhomes are more 
energy efficient and house 
more people, meaning 
fewer emissions per person. 

BUILDING DESIGN

Buildings can be designed 
and renovated to save 
energy .  LEED-equivalent 
buildings like the TWN 
Administration & Health 
Centre are designed with 
this in mind.

Different sources of carbon use different units of 
measurement, e.g. for transportation, we estimate 
emissions based on the volume of fuel consumed 
(e.g. Litres), while for buildings, we estimate emis-
sions by energy used (e.g. kWh). CO2e is a unit that 
allows us to combine and compare these different 
sources together to help us understand the bigger 
picture.

LANDSCAPING

Forests naturally remove CO2 
from the air and store it as 
they grow.  Finding ways to 
preserve or replant native 
trees and plants reduces GHG 
impacts, provides natural 
habitats, and creates more 
enjoyable spaces to spend 
time in.

COMMUNITY DESIGN

Communities with businesses 
nearby make it easier to walk 
or cycle, rather than drive, to 
access services.  Sidewalks, 
trails, bus stops, and bike 
lanes further encourage 
people to drive less and use 
other forms of transportation 
more.

ELEMENTS OF A LOW CARBON COMMUNITY
The way we design our buildings and neighbourhoods supports low carbon resilience: 

Our Journey to Reduce Emissions on Reserve

8.85
Million
kg CO2e

OUR EMISSIONS TODAY

Total emissions (2019)

HOW DOES THIS COMPARE?

2,300
kg CO2e

Per capita
TWN members 
and non-members
living on reserve

Transportation Building 
Energy

Waste

Land 
Clearing

Embedded 
Carbon in 
Materials

Upstream
Emissions

TSLEIL-WAUTUTH 
NATION

8.85 million kg CO2e

DISTRICT OF
NORTH VANCOUVER
400 million kg CO2e

TWN total emissions are much lower 
than our neighbour the District of 
North Vancouver on a total and a per 
capita basis because: 

• DNV population is 22x larger than 
the number of people living on 
reserve

• DNV has GHG-intensive industry 
and commercial uses, while TWN 
is primarily residential.  While this 
means fewer emissions in our 
community, TWN residents drive 
more to access services.

Other major sources influencing 
GHGs for future analysis

Findings from the Tsleil-Waututh Baseline  Greenhouse Gas Inventory and Forecast

67% 28% 5%

5%
28%

67%

41%

52%

7%

OUR SUGGESTED TARGET: 100% reduction in GHGs by 2050, compared with 2019 baseline
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• DNV population is 22x larger than 
the number of people living on 
reserve

• DNV has GHG-intensive industry 
and commercial uses, while TWN 
is primarily residential.  While this 
means fewer emissions in our 
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Priority Nation-led Actions

TWN staff and community members have defined 11 priority actions for reducing GHG emissions to be 
implemented over the next 5 to 10 years.  

1.1.1 Support Household Resilience: Share information to encourage low carbon and energy efficiency 
practices (e.g., energy conservation) and retrofits (e.g., insulation, double glazed windows, energy 
efficient furnaces, etc.) in homes and businesses on reserve.

1.1.2 Lead an energy assessment of select TWN community buildings to identify energy efficiency 
opportunities (e.g., heat pumps, motion activated lighting, etc.).

1.1.3  Adopt an energy policy for existing and new buildings on reserve lands (e.g., consider adopting the BC 
Energy Step Code). 

1.1.4 Complete the Administration & Health Centre  solar energy project.

1.1.6 Create a set of comprehensive building and landscaping design guidelines that promote low carbon 
resilience design for future development.

1.2.1 Support Household Resilience: Reduce reliance on vehicles with fossil fuel burning engines for travel 
and encourage the use of low carbon (e.g., electric vehicles) and active transportation (e.g., cycling 
and walking).

1.2.2 Look for opportunities to provide or enhance safe walking and cycling routes and connectivity;

1.2.3 Continue to install infrastructure (e.g., electric vehicle charging stations, bike facilities) to support zero-
emission transportation.

1.2.5 Advocate for improved transit service to and from reserve lands to support lower-carbon 
transportation and connectivity to services across the North Shore and Vancouver.

1.3.1 Support Household Resilience: Promote lower waste lifestyles, waste sorting, and traditional practices 
of only using what you need and sharing what you have.

1.4.2 Minimize the removal or forests, trees, and plants as much as possible in new development to ensure 
the plant are available to remove CO2 from the atmosphere.

Many other actions have been identified under this focus area for the Nation to consider implementing over 
the medium and longer term.  The full list of actions, and a description of each is included in Appendix B. 
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Actions Community Members Can Take Today

	� Keep your house cool in the summer by 
closing blinds and curtains in the middle 
of the day.  If you have an air conditioner, 
consider installing energy-efficient 
windows to minimize cooling needs. 

	� Keep an eye out for rebates and 
opportunities to install energy-efficient 
equipment in your home, such as low-flow 
shower heads or heat pumps. 

	� Arrange for an energy efficiency home 
assessment through the CleanBC Better 
Homes program or FortisBC Energy 
Conservation Assistance Program.

	� Support your community and travel less 
by prioritizing activities, businesses, and 
services available on reserve, such as 
construction and landscaping.    

	� Consider low carbon or zero emission 
options when purchasing your next vehicle 
(e.g., electric car).  

	� Participate in walk or cycle to work and 
school events to get active and take a break 
from driving.

	� Pick up a waste sorting guide from the 
TWN Administration & Health Centre and 
sort recycling and compost separately from 
waste for the landfill.

	� Carry forward traditional practices for 
consumption and waste management – 
only use what you need and share what 
you have.  
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Future 
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Area

Infrastructure for Zero-
Emission Transportation
(Action 1.2.3) - Continue to install 
infrastructure (e.g. electric vehicle 
charging stations, bike facilities) 
to encourage zero-emission 
transportation.

Energy Assessement of 
Community Buildings 
(Action 1.1.2) - Lead an energy assessment 
of select TWN buildings to identify energy 
efficiency options (e.g. heat pumps or 
motion-activated lights etc.)

Complete the Solar Energy 
Project Underway
(Action 1.1.4) - Finish installing the 
large solar array on the TWN Health 
& Administration Centre to draw more 
energy from renewable sources.

Envisioning Our Low Carbon Future
On Tsleil-Waututh (IR#3) Lands

Big John 
Creek
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Envisioning Our Low Carbon Future
On Tsleil-Waututh (IR#3) Lands

Leasehold
Housing

Dollarton Highway

tə təməxʷs ƛ̓ smən̓e:m
(The Land for the 

Descendants)

Household Resilience 
Initiatives
(Action 1.1.1, 1.2.1, 1.3.1) - Share 
information with community members 
to encourage low-carbon practices at 
home - from energy efficient retrofits, 
promoting zero-emission transportation, 
and proper waste sorting.

Enhance Walking and 
Cycling Routes
(Action 1.2.2) - Look for opportunities 
to provide or enhance safe walking 
and cycling routes to encourage low-
carbon transportation.

Minimize Removal of Trees 
and Plants
(Action 1.4.2) - Look for ways to 
preserve or replant trees as part of 
new development to provide natural 
carbon storage and more enjoyable 
community spaces.

Tayaka Golf 
Centre

Source: www.mayacycle.com
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Tsleil-Waututh People have lived on the shores of Burrard Inlet and navigated its waters since time 
out of mind. Our Ancestors paid attention to gradual changes in the environment and adapted over 
time, building resilience in harmony with natural systems. The shores and waters of Burrard Inlet once 
provided an abundant source of food for our Ancestors. Today we continue to find ways to enhance 
and restore these habitats so they can once again support healthy and diverse marine life. These areas 
also harbour Tsleil-Waututh archaeological and cultural heritage sites and remain important spaces for 
cultural and spiritual activities, knowledge sharing, shoreline access, and recreation.

Shoreline and intertidal areas of concern extend all the way from Maplewood Mudflats to Whey-ah-
wichen (Cates Park) where wave action is eroding community lands and cultural sites, posing risks to the 

community cemetery lands and the canoe shed, and rising sea levels will, in time, cover previous intertidal 
habitats.

Climate action in this focus area aims to develop a better understanding of coastal dynamics in Burrard Inlet, 
to restore natural intertidal and marine habitats, and to protect waterfront cultural sites.

Our Existing Initiatives

 • Eelgrass, kelp, and ShoreZone mapping to 
identify current and potential areas suitable for 
eelgrass and kelp beds.

 • Various natural habitat restoration and 
enhancement projects including eelgrass 
planting, invasive species (Spartina) removal, 
McCartney Creek estuary enhancement, and 
restoration of nearshore habitats.

 • Shellfish stewardship initiatives, including 
community shellfish harvest, shellfish harvest site 
restoration, clam garden investigations, and past 
shellfish contaminant studies.

 • Leading a cumulative effects monitoring 
initiative that will build an understanding 
of shoreline and ecosystem changes from 
pre-contact through to the present using 
archaeological data, archival records and maps, 
biological data collection, and modelling. 

 • Continuing to implement strategies and actions 
identified in the Burrard Inlet Action Plan (2016).

 • Providing leadership in habitat restoration and 
enhancement projects in Burrard Inlet, including 
input on the design of nature-based shoreline 
restoration by the District of North Vancouver (at 
Whey-ah-wichen/Cates Park, Lynn Creek estuary, 
Seymour River estuary, Indian River watershed) 
and Vancouver Fraser Port Authority (at New 
Brighton Park and Maplewood Mudflats).

 • Installation of wave monitoring buoys to 
understand wave generation from vessel traffic 
and potential influences on erosion.

 • Archaeological assessments along the shoreline 
to understand the vulnerability of archaeological 
and cultural sites to changing conditions and soil 
erosion.

Focus Area #2

Managing Our Shorelines
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Priority Nation-led Actions

TWN staff and community members have defined 6 priority actions for enhancing our shorelines over the 
next 5 to 10 years. These high priority actions are:

2.1.3 Undertake a study of sediment transport in Burrard Inlet to better understand sediment sources and 
movement in the inlet.

2.2.1 Design and develop preferred measures to control erosion and manage flood risk at the Canoe Shed.

2.2.2 Complete a shoreline erosion management plan to incorporate projects into an overall vision for the 
full shoreline of the reserve.

2.2.3 Design and build nature-based shoreline adaptation pilot projects for high priority areas.

2.2.4 Provide upgraded, safe access to beaches and foreshore areas for the community.

2.3.2 Consider options to incorporate clam gardens into other shoreline resilience initiatives.

Many other actions have been identified under this focus area for the Nation to consider implementing over 
the medium and longer term. The full list of actions, and a description of each is included in Appendix B.

Actions Community Members Can Take Today

	� Photograph and record observed changes 
to the shoreline over time and share this 
information with the Nation. This “citizen 
science” input can be used to inform 
community mapping of shoreline changes. 
For example, keep track how close your 
home and other key landmarks are to the 
water at high tide and how far the waves 
reach during windstorms or when boats 
pass nearby.

	� Talk to Elders and Indigenous knowledge 
holders in the community to build your 
own understanding of the history of, and 
changes to, the Burrard Inlet shoreline over 
time.

	� Check to ensure that repairs and 
renovations to residential buildings 
comply with updated building standards 
and guidelines to reduce flood risk and 
potential flood damage.

	� Avoid removing healthy trees and 
vegetation growing near the shoreline that 
may be helping to stabilize banks and guard 
against soil erosion.

	� Consult with TWN staff before considering 
any shoreline stabilization or erosion 
prevention work (e.g., revetment, retaining 
walls). Shoreline restoration needs to 
be coordinated to avoid impacts to 
neighbouring properties and nature-based 
solutions are preferred to hard walls.

	� Develop a plan for what your household 
would do during a flood on your property 
and move valuable items to areas well 
above where flood waters could reach.

	� Reach out to TWN staff if you are 
concerned about flooding and erosion 
impacting your property.
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Nature-based Shoreline 
Pilot Projects
(Action 2.2.3) - Establish pilot projects that 
use natural materals to protect the shoreline 
from flooding and erosion.  Nature-based 
approaches could use natural features such 
as logs, sand, gravel, and shoreline plants 
to slow the rate of erosion, reduce damage 
from flooding, and enhance natural habitats 
along the shore.

Sediment Transport Study
(Action 2.1.3) - Collaborate with 
neighbouring communities and other 
levels of government to complete a 
study to understand how sediment 
moves around Burrard Inlet under 
current conditions, and how patterns 
could change with future sea level rise.

Envisioning Our More 
Resilient Shorelines
On Tsleil-Waututh (IR#3) Lands

səlilwət or Burrard Inlet
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tə təməxʷs ƛ̓ smən̓e:m
(The Land for the 

Descendants)
Canoe 
Shed

Thomas
Creek

George
Creek Lacrosse 

Box

Dollarton Highway

Improved Beach Access 
(Action 2.2.4) - Improve access to 
the beach with a multi-use pathway 
to build community resilience and 
connection to our lands and waters.

Protection for the 
Canoe Shed 
(Action 2.2.1) - Develop a site-
specific design to protect, adapt, 
or move the Canoe Shed to 
reduce potential damage from 
flooding and erosion.  One option 
could include a combination 
of rock boulders (rip rap) and 
reinforcing the beach with more 
sand and native plants to slow 
the rate of erosion.

Incorporate Clam Gardens
(Action 2.3.2) - Think about options to 
build clam gardens as a way to manage 
erosion on reserve and restore shellfish 
habitat & food sources.  Shellfish hash 
can also moderate the effect of ocean 
acidification in local waters.
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Community infrastructure such as roads, 
watermains, and buildings deliver a broad 
range of services that allow our community to 
thrive.  The Phase 1 Vulnerability Assessment 
report identified various culverts, including those 

at Dollarton Highway, as being under capacity 
and unable to pass the increased creek flows 
anticipated during storms as result of climate 

change.  In the future, this infrastructure will need 
to be upgraded and protected from climate change 

hazards so that delivery of essential community 
services without the threat of creek and overland 
flooding.  

TWN owns and operates a number of community 
buildings on reserve including, but not limited to: the 
Community Centre, Elder’s Lounge, Child & Family 
Development Centre, Community Development 
trailer, Economic Development/Takaya Driving 
Range building, and the new Administration & 
Health Centre.  The reserve lands also support over 
110 homes for community members, as well as 
approximately 1,300 market leasehold residential 
units on the eastern side of the reserve.  The 
Nation has a service agreement with the District of 
North Vancouver (DNV) to manage the network of 
community roads and underground services (water, 
storm, sewer systems) on the reserve.  

TWN’s population is growing and new housing for 
community members is planned on the west side 
of the reserve, in addition to ongoing development 
of the residential leasehold neighbourhood to the 
east side of the reserve.  As these buildings and 
associated infrastructure (roads, servicing etc.) will 
have a lifespan of 50–100 years, it is important that 
these buildings are built to withstand changing 
climate conditions.  TWN is also a partner on several 
other proposed developments located off reserve 
and around Metro Vancouver and has the power to 
influence lower-carbon and more resilient design.   

Dollarton Highway runs along the waterfront and 
is the main access road to the reserve.  This road 
crosses culverts at the mouths of George, Thomas, 
and Big John creeks.  It also serves as the primary 
right-of-way for water, wastewater (including a 
sanitary sewer main), power, communications, 
public transit, and other essential services to the 
reserve.  This infrastructure is delivered through 
partnerships with the DNV, Metro Vancouver, 
BC Hydro, FortisBC, Terasen Gas, Translink, and 
various communications providers.  This waterfront 
infrastructure is vulnerable to impacts from sea level 
rise and erosion.  

Climate action in this focus area aims to understand 
which infrastructure is most at risk, how it can 
be made more resilient, and what policies the 
Nation can put in place to support resilient future 
development. 

Our Existing Initiatives

 • Completed community building condition 
assessment reports and working on community 
housing assessments.

 • Working to ensure that new road crossings on 
reserve lands are constructed to new standards 
that accommodate anticipated increased 
precipitation and creek flows.

 • Application of Metro Vancouver water restrictions 
and water conservation guidelines. 

 • Consideration of climate change, cultural 
resilience, and community equity in ongoing land 
tenure planning processes.

Focus Area #3

Strengthening Our Homes and 
Infrastructure
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Priority Nation-led Actions

TWN staff and community members have defined 7 priority actions for strengthening our community 
infrastructure over the next 5 to 10 years.  These high priority actions are: 

3.2.1  Support Household Resilience: Share information about strategies community members can use to 
protect their homes from flooding, extreme heat, smoke, and wildfires.

3.2.2  Create a shoreline management plan to provide more focused guidance for infrastructure upgrades 
along the shoreline. 

3.2.3  Work with the District of North Vancouver and Metro Vancouver to protect or relocate wastewater 
infrastructure (e.g., pump stations, sanitary mains) at risk from flooding or erosion .

3.2.4 Work with the District of North Vancouver and Ministry of Transportation and Infrastructure to 
implement priority upgrades to creek crossings under Dollarton Highway.

3.4.1 Incorporate climate considerations into ongoing monitoring, maintenance, service delivery, asset 
management, and capital planning decisions for TWN-owned infrastructure on reserve.  

3.5.1 Develop permit areas to manage new development in areas at risk of flooding, erosion, or wildfires.

3.5.3 Develop a flood risk mitigation policy to limit new development in flood-prone areas and outline 
floodproofing requirements to protect property.

Many other actions have been identified under this focus area for the Nation to consider implementing over 
the medium and longer term.  The full list of actions, and a description of each is included in Appendix B.

Actions Community Members Can Take Today    

	� Monitor and help keep gutters and storm 
drains clear near your house to reduce the 
risk of pooling and overland flooding during 
intense rainfall and storm events.

	� Check the perimeter drainage around your 
house to ensure the drain tile is intact and 
functioning as intended.  

	� Avoid building structures or dumping 
yard waste in streamside areas that may 
obstruct creek flows.

	� Reduce the amount of impervious (e.g., 
paved) surface in your yard and plant trees 
and plants to capture rainfall and reduce 
stormwater runoff that can overwhelm 
creeks and culverts.

	� Explore water conservation strategies that 
you can implement at home, including 
watering your garden or lawn less often, 
planting drought tolerant plants, installing a 
rain barrel, using low flow emitters for your 
garden (e.g., drip irrigation), installing low 
flow fixtures (e.g., shower heads and toilets);

	� If you live near a forested area, avoid the use 
of flammable roofing materials and explore 
other ways to FireSmart your property 
according to the “FireSmart Begins at Home” 
manual .

1 FireSmart is a provincial program which aims to provide resources 
for homes, neighbourhoods and communities to prepare for wildfires.  
https://www2.gov.bc.ca/assets/gov/public-safety-and-emergency-
services/wildfire-status/prevention/prevention-home-community/
bcws_homeowner_firesmart_manual.pdf)
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Coastal DPA-
Controls Future Development

Cemetery

Household Resilience 
Initiatives
(Action 3.2.1) - Share information on 
what residents can do to build their 
household resilience, such as property 
flood and erosion protection, drought-
resistant landscaping, and FireSmart 
their homes.

Shoreline Management Plan
(Action 3.2.2) - Create a Shoreline 
Management Plan that defines 
specific actions to protect waterfront 
infrastructure such as buildings, roads, 
and sanitary outfalls.

Development Permit Areas 
(Action 3.5.1) - Explore options to 
create Development Permit Areas to 
control and guide development in 
areas vulnerable to flooding, erosion, 
or wildfire.

Flood Risk Mitigation Policy
(Action 3.5.3) - Set requirements and 
guidelines to control development 
within flood risk areas (e.g. flood 
construction levels).

Envisioning Our Strong 
Community Infrastructure
On Tsleil-Waututh (IR#3) Lands

FCL-build 
above this 
level only

Source: FireSmart Canada
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Protect or Relocate Critical 
Infrastructure
(Action 3.2.3) - Protect or relocate 
wastewater infrastructure at risk from 
flooding or erosion, including the pump 
station and sanitary main crossing 
Dollarton Highway at the base of 
Thomas Creek.

Upgrade Bridges & Culverts
(Action 3.2.4) - Identify priorities for 
replacing, upsizing, and maintaining 
bridges and culverts on reserve to 
reduce flooding onto roads and 
neighbouring properties during intense 
rain events.

Climate Resilient Asset 
Management
(Action 3.4.1) - Consider climate risks 
and GHG emissions into ongoing 
infrastructure management and 
maintenance.
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A large central portion of IR#3 is covered by second- and third-growth forest that extends from the 
reserve’s northern boundary to the shoreline.  This forest provides natural ecosystem services (e.g., flood 
protection) and habitat for birds and wildlife, acts as a carbon sink that absorbs and stores carbon from 
the atmosphere, and contains a network of trails, each route with specific histories, uses, and ‘stewards’ to 
be preserved during community trail mapping and planning.  These trails are maintained by TWN Elders 
for all TWN community members to enjoy the outdoors and access important cultural and spiritual sites.  

Three major creeks (Thomas, George, and Big John) and several smaller unnamed creeks flow from north 
to south through the reserve and drain into Burrard Inlet.  Larger creeks have been known to support 
resident cutthroat trout and Big John Creek connects its headwaters on the slopes of Mount Seymour down 

to Burrard Inlet.  

Following extended periods of drought in dry summer months, mature trees (especially western red cedar) 
show signs of drought stress and base flows in creeks are low to non-existent.  Finding ways to support 
these natural systems is important not only for ecosystem health and the survival of local species, but also 
for ongoing TWN community health through enabling physical activity (e.g., walking along trails), access and 
connection to nature and important cultural sites, and harvest of native plants (for food, medicines, cultural 
practices, crafts etc.).

Climate action in this focus area aims to preserve, restore, and manage upland natural areas to promote 
long-term climate resiliency and ecosystem health.  Protecting and expanding forests reduces vulnerability to 
flooding and erosion, can reduce impacts of extreme temperatures, absorb carbon, and provides habitat and 
green space.

Our Existing Initiatives

 • Completed a Forest Management Plan for 
forested areas of the reserve (2017).

 • Working to develop an TWN Urban Forest Fire 
Safety Plan and FireSmart Program to manage 
forest fire fuels and to reduce the risk of forest fires 
on reserve land.

 • Completed an Environmental Management Plan 
(2012) and a TWN Conservation Plan for Species 
at Risk (2014) to guide sensitive development on 
reserve lands.

 • Designated creek and coastal development 
setbacks in the TWN Land Use Plan (2019) to 
protect sensitive riparian habitats.

 • Incorporation of green infrastructure such as 
rain bioswales, rain gardens, and green roofs to 
manage stormwater from construction on reserve 
lands.

 • Working with the District of North Vancouver and 
Metro Vancouver to monitor and improve the 
water quality in George, Thomas, and Big John 
creeks.

 • Working to complete stream corridor forest 
condition assessments, ecosystem mapping, and 
Geographic Positioning System (GPS) mapping of 
community trails.

Focus Area #4

Protecting and Restoring Our 
Forests and Creeks
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Priority Nation-led Actions

TWN staff and community members have defined the following 6 priority actions for protecting and 
respecting our forests and other upland areas over the next 5 to 10 years.  These high priority actions are: 

4.1.1 Complete forest ecosystem mapping and assessment and develop a forest ecosystem management 
plan to improve habitat integrity, connectivity, and resilience to climate change.

4.1.2 Complete mapping of community trails and establish a program to manage and take care of trails to 
facilitate community access to nature and to build awareness of climate impacts and resilience.

4.1.3 Continue to develop the TWN Urban Forest Fire Strategy Plan to assess and reduce wildfire risk on 
reserve land (e.g., fuel reduction and fire break strategies).

4.2.1 Work with the District of North Vancouver on integrated stormwater management plans (ISMPs) for 
shared watersheds.

4.2.2 Seek opportunities to install green infrastructure for stormwater management along roadways, 
building, and future development on reserve.

4.2.5 Protect creek corridors and surrounding riparian habitat and implement creek and estuary restoration 
projects.

Many other actions have been identified under this focus area for the Nation to consider implementing over 
the medium and longer term.  The full list of actions, and a description of each is included in Appendix B. 

Actions Community Members Can Take Today

	� Preserve or create natural spaces in your 
yard or balcony, including planting native 
plants, particularly species that support 
pollinators such as bees, butterflies, or 
hummingbirds.  

	� Plant more trees for shade and cooling, to 
expand habitat connectivity, and to provide 
a variety of important natural ecosystem 
services.  

	� Avoid the use of harmful pesticides and 
insecticides that can be dangerous for 
children, adults, pets, birds, and wildlife.

	� Watch for and find out how to correctly 
remove invasive plant species (e.g., 
Himalayan blackberry, English ivy, yellow 
lamium) that can outcompete native 
species.  Report observations of Japanese 
knotweed and giant hogweed that require 
special safety measures to remove. 

	� Explore and help take care of community 
trails by keeping dogs out of creeks, not 
leaving anything behind, and picking up 
litter as you walk.  

	� Contact the TWN Treaty, Lands, & 
Resources Department to find out ways 
you can volunteer and help with existing 
initiatives such as workshops, invasive 
species removal, creek cleanups, and 
planting for restoration projects on reserve.
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tə təməxʷs ƛ̓ smən̓e:m
(The Land for the 

Descendants)

Future 
Development 

Area

TWN
Community 

Centre

TWN 
Administration & 

Health Centre

Forest Ecosystem 
Mapping and Assessment 
(Action 4.1.1) - Complete forest 
ecosystem mapping and 
assessment to develop a forest 
ecosystem management plan 
to improve habitat integrity and 
resilience to climate change.

Integrated Stormwater 
Management Planning 
(Action 4.2.1) - Work with the District of 
North Vancouver to develop Integrated 
Stormwater Management Plans 
for creeks and stormwater systems 
on-reserve.  Find ways to use natural 
approaches, such as rain gardens, to 
absorb rainfall in low impact way.

Envisioning Our Vibrant and Restored 
Forests and Creeks
On Tsleil-Waututh (IR#3) Lands

Canoe 
Shed

Thomas
CreekGeorge

Creek Lacrosse 
Box

Dollarton Highway

Install Green infrastructure
(Action 4.2.2) - Seek opportunities 
to build green infrastructure into 
landscaping as a way to manage 
stormwater runoff (e.g. rain gardens at 
the Administration & Health Centre.
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Leasehold
Housing

tə təməxʷs ƛ̓ smən̓e:m
(The Land for the 

Descendants)

TWN Urban Forest Fire 
Safety Plan
(Action 4.1.3) - Continue to develop 
the TWN Urban Forest Fire Safety 
Plan to assess and reduce wildfire 
risk on reserve.   Develop approaches 
for managing fuel loads in the forest, 
by removing dead wood before it 
dries and becomes a fire hazard.

Improve and Manage 
Community Trails
(Action 4.1.2) - Map community 
trails and establish a program to 
take care of these trails to improve 
connectivity with our lands.

Creek and Estuary 
Restoration Projects
(Action 4.2.5) - Lead or collaborate 
on projects to help improve the 
health of creeks and estuaries on 
reserve, e.g. by removing invasive 
species, new planting, or adding 
gravel to support spawning.

Big John 
Creek

Tayaka Golf 
Centre
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Community health, cultural practices, and social connectedness are all critical foundations for resilience.  
The health and well-being of our community is directly tied to our traditional practices, such as food and 
medicinal plant harvesting, and the opportunity to pass on knowledge from Elders to youth and future 

generations.  

The TWN Health & Wellness and Community Development departments play an important role in 
coordinating and overseeing community health and wellness programs for TWN members.  Some of the 
programs and services include a primary care clinic, mental wellness services, counselling, culturally-

based programming, community health events, recreation programs, and activities to promote healthy 
lifestyles.

TWN has a robust archaeological protection program, working in partnership with the TWN business 
Inlailawatash Limited Partnership (ILP) to assess, manage, and protect areas of cultural significance on our 
lands.  

Climate action in this focus area aims to build community awareness and resilience to health impacts from 
climate change, strengthen resiliency through existing programs, enhance emergency response, support 
knowledge sharing and healing cultural practices, and address the needs of vulnerable people.  While 
everyone is vulnerable to climate impacts on community health, Elders, and those with pre-existing health or 
medical conditions, are likely to be most at risk.  

Our Existing Initiatives

 • The planting, monitoring, and harvesting of 
traditional foods and medicinal plants by 
community members.

 • Ongoing initiatives to support knowledge sharing 
between Elders and youth.

 • Holding community meetings and events to build 
awareness about climate change.

 • Distributing planter boxes and seeds to member 
households to support food security and home 
gardening.

 • Updating the Community Emergency Response 
Plan and Program, including identifying 
alternative emergency response routes.

 • Conducting an archaeological assessment of 
begin to understand potential impacts to cultural 
sites along the TWN shoreline from climate 
change.

Focus Area #4

Supporting Community and 
Cultural Health

60  Tsleil-Waututh Nation Climate Change Resilience Plan



Priority Nation-led Actions

TWN staff and community members have defined 6 priority actions for supporting community and cultural 
health over the next 5 to 10 years.  These high priority actions are:  

5.1.1 Support Household Resilience: Build awareness of climate change impacts on physical, cultural, 
mental health, and wellbeing.

5.2.1 Identify high-risk cultural sites and work with TWN community members to develop suitable 
strategies to preserve these sites.

5.3.1 Support Household Resilience: Share information to empower household-level emergency 
preparedness.

5.3.2 Strengthen emergency services and facilities in preparedness and response to climate change 
hazards (may include need for heat and smoke refuge areas).

5.4.1 Support Household Resilience: Continue initiatives and share information to support at-home 
gardening, including seed programs and gardening workshops for food and medicinal use.

5.4.3 Expand opportunities for community-wide local food initiatives to build community food security 
(e.g., community gardens and orchards, reinstating the chicken coop, or a community-supported 
agriculture box program).

Many other actions have been identified under this focus area for the Nation to consider implementing over 
the medium and longer term.  The full list of actions, and a description of each is included in Appendix B.   

Actions Community Members Can Take Today

	� Talk to other community and family 
members of all ages often to share 
information about TWN Indigenous 
knowledge and culture, to strengthen 
community networks and connectedness, 
and to keep a pulse on general community 
wellbeing.

	� Get involved with community-building 
programs and initiatives and bring new 
ideas.  

	� Put together a household emergency kit to 
be prepared in the event of a power outage, 
gas outage, water shortage, first aid, and/
or other emergencies that can arise.  The 
Government of BC’s PreparedBC  is a good 
resource to identify hazards in and around 
your house and what items to include in 
your emergency kit.

	� Plant a vegetable garden to have access to 
fresh herbs and produce right at your door.  
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Cemetery

Protect Archaeological Sites
(Action 5.2.1) - Identify which cultural 
and archaeological sites could be 
most impacted by climate change and 
develop a plan to manage and reduce 
those impacts e.g. by covering or 
protecting sites.

Emergency Preparedness
(Action 5.3.1) - Share information 
to help households prepare for 
disasters, such as developing 
an at-home emergency kit or 
understanding how to stay cool 
during an extreme heat event.

Community Food Security 
Initiatives (Action 5.4.3) - 
Continue to expand the community-
wide initiatives to build food security, 
including the community garden 
and greenhouse.

Envisioning Our Resilient 
Culture and Health
On Tsleil-Waututh (IR#3) Lands

Source: Ready.gov
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At-Home Gardening 
Initiatives
(Action 5.4.1) - Share information 
to support at-home gardening for 
food and medicinal use, e.g. through 
gardening workshops and continuing 
the seed program.

Future 
Development 

Area

Canoe 
Shed

Thomas
Creek

George
Creek

TWN
Community 

Centre

Lacrosse 
Box

Dollarton Highway
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TWN 
Administration & 

Health Centre

səlilwət or Burrard Inlet

Support Community 
Health and Wellbeing
(Action 5.1.1) - Share information 
about how climate change can 
impact community mental and 
physical health, such as an 
increasing risk of lyme disease 
from ticks.

Community Emergency 
Facilities
(Action 5.3.2) - Assess community 
emergency facilities to understand 
how they might be vulnerable to 
climate-related events such as 
wildfires. Also consider options to 
establish a heat and smoke refuge 
centre on reserve.

Source: Interior Health
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IMPLEMENTATION 
PLAN5



This CCRP outlines specific actions that the Tsleil-Waututh Nation will take over the next 10 years and beyond 
to build community resilience to climate change, including reducing our GHG emissions and adapting to 
climate impacts.    

Resilience and environmental stewardship have long been embedded in the Nation’s governance and 
decision-making.  Effective climate action will therefore build on our ancestral teachings and long-standing 
practices for resilience, our strong governance from Council that steers our community, our established inter-
departmental programs, and the commitment of individual community members to support action in their 
daily lives.  

This section of the Plan sets our course  for implementing the priority Nation-led climate actions identified in 
the Climate Action Toolkit.  This section includes immediate next steps, as well as approaches for measuring 
success and keeping the Plan up to date over time.  Appendix B contains the detailed Climate Action 
Implementation Matrix, which provides details on the full list of high, medium, and lower priority actions for 
the Nation to implement over the next 10 years and beyond.  

Immediate Next Steps (2020–2025)

Implementing the CCRP starts with ensuring the Plan builds on and integrates with existing processes across 
TWN departments.  Priority immediate next steps to get started have been identified as follows:

1. Hold workshops with Chief and Council and 
with the TWN Climate Change Advisory 
Committee to discuss these and other 
immediate next steps for implementation; 

2. Seek endorsement by Chief and Council for 
the suggested GHG reduction target of zero 
emissions by 2050; 

3. Share the Plan with TWN community members 
and across TWN departments and seek 
climate change community champions who 
can help to drive momentum on climate change 
implementation; 

4. Create a new TWN staff position to work with 
inter-departmental staff to support climate 
action implementation and help track progress; 
 
 
 
 

5. Establish a system for monitoring climate 
goals and CCRP implementation progress, 
including who will monitor progress and 
how progress is reported to staff, leaders, and 
members.  

6. Update TWN policies, laws, and programs as 
needed to reflect outcomes from the Plan, 
with a particular focus on incorporating climate 
considerations into emergency preparedness, 
land tenure and development, and coastal 
erosion control processes;  and

7. Establish an awareness building campaign for 
ongoing communication with the community 
and leaseholders around climate impacts, 
actions they can take, external rebates and 
resources available, and TWN climate initiatives 
underway.  The campaign could include videos 
on social media, information on the TWN 
webpage/newsletter, or interactive community 
workshops.

65Tsleil-Waututh Nation Climate Change Resilience Plan



Accessing Grant Funding for Planning & Capital Projects – 
There are many federal, provincial, and non-governmental 
grant programs for projects that build resilience to climate 
change.  The list of programs is constantly changing, with 
programs closing and others opening up as priorities shift.  

Current opportunities include the Federal Investing in 
Canada Infrastructure Program, Union of BC Municipalities 
- Community Emergency Preparedness Fund, BC Housing 
Grants, and Real Estate Foundation of BC Planning Grants.

TWN Annual Budget –  
Many of the initiatives can be implemented under TWN’s 
annual budget, with projects completed by TWN staff as part of 
existing or new programs and initiatives.  This could also include 
budget to work with Inlailawatash or hire external consultants to 
support high priority projects without grant funding opportunities.  

Example of actions that could be addressed through 
existing programs include identifying high risk cultural and 
archaeological sites (Action 5.2.1) or expanding community-
wide local food initiatives (Action 5.4.3). 

BC Carbon Tax Revenue – The Province of BC Climate Action Charter and Climate Action 
Revenue Incentive Program (CARIP) allow participating communities to receive a grant for up 
to 100% of the carbon taxes they pay each year to support community operations.  

TWN could explore opportunities to join the program as an annual revenue stream to help 
fund climate action projects.

Funding Our Climate Program

TWN is committed to building resilience to climate change and will draw on a 
combination of funding approaches to lead the projects outlined in this Plan.  The 
cost of implementing the actions in this Plan have been estimated at $1.3 million 
over the next 10 years.  

However, if we don’t act, the cost of impacts from climate change on our homes, 
buildings, community health, culture, and lands would be much higher.  We can’t 
afford to wait.  

The sooner we begin preparing for climate change impacts and reducing our 
emissions, the more time we’ll have to spread costs for implementation and find 
cost-efficient ways to integrate climate initiatives within our existing programs.

Strategies that TWN can draw on to fund our climate action include:
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Cost-sharing agreements with neighbouring communities – Working with 
neighbouring communities such as the District of North Vancouver or Metro 
Vancouver on projects with mutual benefits that reach beyond TWN lands.  

Example actions that could be addressed through these types of 
agreements are shoreline management planning (Action 3.2.2), relocating 
at-risk wastewater infrastructure (Action 3.2.3), and integrated stormwater 
management planning for shared watersheds (Action 4.2.1).

Developer funding – Communities across BC are creating 
guidelines and policies that encourage future development 
to be more energy efficient and resilient to climate hazards 
such as flooding.  This approach builds the cost of climate 
resilience into upfront development costs and reduces the 
need for costly retrofits in the future.  

Examples of actions to support implementation through 
the development approval process include establishing a 
flood risk mitigation policy (Action 3.5.3) and permit area 
requirements for at-risk areas (Action 3.5.1).
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C02

Measuring Success

Our Principles and Vision for Climate Resilience will continue to guide how we implement and measure the 
success of this Plan moving forward.  

Are We Following Our Resilience Principles? 

Projects addressing each action in the Plan should be designed and implemented in a way that achieves the 
TWN Principles for Resilience introduced of this Plan.  

The Project Checklist on the next page outlines specific objectives for each principle.  The checklist can be 
used by staff early in the project design stage and then again after the action has been implemented to track 
how the project has changed and ensure it continues to meet community objectives.  

68  Tsleil-Waututh Nation Climate Change Resilience Plan



Adopt a
Long-term Lens

Stand as Leaders

Prioritize Low Carbon 
Resilience

Use the Best
Available Science
and Knowledge

Support Whole 
Community Action

Take a 
Collaborative 

Approach

Build Self- 
Reliance

Select Realistic and 
Cost-Effective Solutions

Build on Existing 
Initiatives

Project Strongly 
Supports Principle

Project has Limited 
Supports for Principle

C02

Our Project Checklist

Principles for Resilience
Key Objectives

“Does this project…?”

1. Stand as Leaders

€	 Actively involve TWN leaders in guiding CCRP implementation

€	 Participate and lead innovative and award-winning projects

€	 Share knowledge and successes through webinars, conferences, and networks 

2. Build Self-Reliance

€	 Seek opportunities for staff, community members, and youth to join in climate action

€	 Create opportunities for staff capacity building and skills development around climate 
change analysis and action  

€	 Be in control of climate adaptation actions on our lands

3. Support Whole 
Community Action

€	 Continue to share information and resources with community members in an engaging 
way to inspire and support household resilience

€	 Share out and celebrate TWN climate initiatives and successes 

€	 Collaborate with TWN businesses to support adaptation and GHG reductions

€	 Look for opportunities to involve TWN youth in climate initiatives, e.g., through intern-
ships, school programs, volunteering, and academic research projects

€	 Continue to develop initiatives that encourage connection between youth and Elders 
around climate stewardship

4. Build on Existing 
Initiatives

€	 Design climate actions to align with and build on existing laws, programs, & initiatives

€	 Foster integration and collaboration across TWN departments

5. Use the Best 
Available Science 
and Knowledge

€	 Draw on the best available climate science when designing actions

€	 Work in partnership with academic and other groups to contribute to climate under-
standing in the region

€	 Gather input from knowledge keepers, cultural workers, and the Community Devel-
opment Department (e.g., language specialists) on an ongoing basis to guide climate 
action

6. Select Realistic 
and Cost-Effective 
Solutions

€	 Design actions that can reasonably be implemented within the set timeframe

€	 Seek opportunities to access funding from external groups and grants

€	 Prioritize approaches that create cost efficiencies for construction and management 

7. Take a Collaborative 
Approach

€	 Work with neighbouring communities, governments, and service providers when de-
signing and implementing climate initiatives

€	 Expand the Nation’s reach and impact by building collaborative relationships and part-
nering with our neighbours

8. Adopt a Long-Term 
Lens

€	 Design actions to be flexible and adaptable to changing conditions over time

€	 Look beyond typical 5- and 10-year planning horizons to consider impacts and oppor-
tunities for future generations

9. Prioritize Low 
Carbon Resilience 

€	 Prioritize climate action initiatives that minimize GHG emissions and incorporate na-
ture-based solutions were feasible 

€	 Seek opportunities for climate initiatives to also benefit other aspects of the com-
munity, such as creating opportunities for knowledge sharing, health, and economic 
development
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Future Review Timeline

The Tsleil-Waututh CCRP serves as a living document to 
guide the Nation’s climate action over the next 10 years and 
beyond.  The Plan reflects the input and priorities of TWN staff, 
members, and leadership today, but will need to be updated in 
the future as priorities change or new information about climate 
change arise.  

It is recommended that the CCRP be reviewed every 5 
years to consider whether minor updates are needed, with a 
recommended update every 10 years.  Under this timeline, the 
next interim review period would be 2025, with a full review in 
2030.  

Some changes that may trigger a need to update the Plan 
include: 

 • Changing priorities of TWN leaders, community members, or 
staff requiring adjustment to climate actions or approaches;

 • Significant changes to climate projections and science 
rendering information in the Plan out of date;

 • Community observations or concern about certain climate 
hazard(s) requiring more attention/action; or

 • Implementation progress, e.g., if actions in the Plan are being 
completed more slowly or quickly than expected.

It is also recommended that TWN review and report on 
community GHG emissions and other success indicators 
every 1–2 years to track our progress toward achieving 100% 
reduction in emissions by 2050.  

Continuing to stand as a leader and work together on climate 
action supports Tsleil-Waututh Nation’s obligations as stewards 
of the lands, water, air and Tsleil-Waututh People.  By preparing 
for climate change and working towards the long-term vision 
of becoming a climate resilient community, the Nation will 
proactively find ways to withstand major storms, floods, and 
other climate change hazards while supporting the health of 
the environmental and the well-being of community members 
today, and for generations to  come. 
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Are We Making Progress Towards Achieving Our Vision for Resilience? 

In addition to measuring success by how our climate actions are designed and implemented, the Nation 
will also track whether these actions are helping to achieve our Vision for Climate Resilience.  

The 24 indicators that TWN staff could consider monitoring are shown in the table below.   Tracking 
these indicators will require a framework that defines which TWN department is responsible for which 
indicator(s), where this information will come from, where it will be saved, and how results are reported.  
It is recommended that staff monitor and report on a selection of these indicators annually.  

Elements from Our Vision Success Indicators to Consider

Reduce GHG emissions by 
100% by year 2050

•	 % Nation-owned buildings and vehicles that incorporate energy-efficiency mea-
sures or use renewable power

•	 Average distance (km) driven by TWN residents per week – litres of fossil fuels 
would be a better measure

•	 % reduction in waste going to the landfill

•	 % reduction in total GHG emissions on reserve

•	 Gigajoules (GJ) of natural gas used on reserve lands

•	 # Gigawatt Hours (GWh) solar energy produced on reserve lands

•	 Length (m) of active transportation network (trails, multi-use pathways, bike 
routes) on reserve lands 

Protect lands, assets, and 
cultural sites from climate 

change hazards

•	 # of TWN-owned buildings and infrastructure in potential flood areas

•	 Length (m) of TWN shoreline managed by climate-ready protection works 

•	 # of servicing infrastructure upgrades to build capacity for climate change im-
pacts (e.g.,  increased precipitation) 

Protect existing and future 
homes and buildings

•	 # of reported cases of flooding on properties and in homes each year

•	 % of new development in potential inundation areas using sea level rise informa-
tion to inform risk reduction and/or using floodproofing measures

•	 # of homes that have incorporated FireSmart principles

Restore and protect the health 
of shoreline habitats

•	 # of coastal management projects that incorporate nature-based solutions

•	 # hectares of shoreline habitat created or restored  

Protect water quality in 
streams and coastal areas

•	 # of new trees planted as part of restoration or development

•	 # hectares of natural area protected, restored, or enhanced

•	 # of streams meeting Metro Vancouver’s Monitoring & Adaptive Management 
Framework water quality guidelines in dry and wet seasons

Encourage community 
connectivity and awareness 

about climate change

•	 # of TWN engagements and newsletter publications that share information 
about climate change impacts or climate action with community members

•	 # of TWN Climate Change Advisory Committee meetings 

Supports sharing of TWN 
knowledge and traditions

•	 # of events encouraging climate awareness and stewardship between TWN 
Elders, knowledge keepers, youth, and other members of the community

Integrate climate action 
across TWN departments

•	 % of climate actions within this Plan completed within the recommended time-
frame (see Implementation Matrix in Appendix B)

•	 % of TWN laws, plans, and programs that consider climate change

Involve youth in climate action •	 % of TWN climate initiatives that involve participation by TWN youth
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Climate Change 
Adaptation

Process of undertaking procedures, actions, and/or developing structures to moderate potential 
negative impacts of climate change, while taking advantage of potential new opportunities.

Carbon Sink A forest, ocean, or other natural or human made environment capable of absorbing and storing 
carbon dioxide or other GHGs from the atmosphere.  Carbon sinks work to reduce climate change by 
removing and storing carbon dioxide or other GHGs from the atmosphere.  

Climate Change Climate change refers to changes in long-term local and regional weather patterns such as changes 
in precipitation patterns and average air temperatures.

Climate Resilience The ability of a system, community, business, or natural environment to anticipate, prevent, withstand, 
respond to, and recover from a climate-related hazard in a timely and efficient manner.

Carbon Dioxide 
Equivalent (CO2e)

A measure used to compare the emissions from various GHGs based on their global warming 
potential, for example comparing emissions associated with gasoline (Litres) and electricity (GWh).  

Co-Benefits Actions that benefit communities in many ways beyond climate resilience, including enhancing local 
ecosystems, creating spaces for recreation, job creation, and improving community health.

Coastal Flooding Occurs when a combination of tides, winds, waves, and sea level rise, cause ocean water levels to 
rise, exceeding the elevation of the top of the bank causing water to flow overland onto adjacent 
shoreline areas.

Embodied Carbon A measure that represents the GHGs measured in carbon dioxide equivalent (CO2e) in the production 
/manufacturing of items and materials, from material sources including manufacturing to site (of use).

Erosion The continuous wearing away of the bed and banks of a stream or coastline by water (e.g., waves), 
which can cause creek or shoreline channel instability, threatening nearby infrastructure and habitat.

Extreme Heat 
Events

Refers to the 1-in-20 year hottest day, defined as a day so hot that there is only a 5% annual chance of 
it occurring in a given year.  However, extreme heat events can also refer to the number of heat days, 
defined as the number of days greater than 30 ⁰C.

Greenhouse Gas Any gas that absorbs and emits energy (heat) from the sun (e.g., carbon dioxide, methane, nitrous 
oxide, halogens, and water vapour).  The accumulation of excess greenhouse gases in Earth’s 
atmosphere causes the greenhouse effect, global warming, or climate change.

Hazard A potentially damaging physical event, phenomenon, or human activity that may cause the loss of 
life or injury, property damage, social and economic disruption, or environmental degradation.  In the 
context of this report, hazards can result from a variety of climate change forces (such as sea level 
rise and changing precipitation, temperatures, and oceanic conditions).

Intertidal Area 
Change

The intertidal area is defined by the limits of low tide and high tide and is characterized by temporary 
inundation and exposure during the tide cycle.  Intertidal area change is the shifting of the intertidal 
area landward as a result of sea level rise.  When the intertidal area is unable to shift landward due to 
development or natural features (i.e.  cliffs) there is a loss in area.  This is known as “coastal squeeze”.

Low Carbon 
Resilience (LCR)

A climate change action approach that prioritizes strategies that both reduce greenhouse gas 
emissions (mitigation) and reduce vulnerability to climate change impacts (adaptation), while 
advancing co-benefits to other aspects of society.  

Climate Change 
Mitigation 

Anthropogenic intervention to reduce the emission or enhance the sinks of greenhouse gases.  
Mitigation actions aim to reduce contributions to climate change.

Net-Zero Carbon The state of being carbon neutral, where the amount of carbon emitted into the atmosphere by an 
actor is balanced by actions to remove or avoid emissions through other means.  

Sea Level Rise The elevation of the water surface of the ocean at a location and time.  Sea level varies due to several 
processes with a wide range of timescales.  This includes tides and storm surges, which affect sea 
level on hourly and daily scales, climate variability patterns with seasonal and decadal scales, and 
geologic processes with scales spanning centuries and longer.

Vulnerability A measure of how responsive an element or community is to impacts from hazards.  Vulnerability is 
influenced by the level of exposure and sensitivity to a hazard, as well as adaptive capacity.

Key Terms and Definitions

73Tsleil-Waututh Nation Climate Change Resilience Plan



References
Ausenco Sandwell, 2011.  Climate Change Adaption Guidelines for Sea Dikes and Coastal Flood Hazard Land 
Use.  Sea Dike Guidelines.  Prepared for BC Ministry of Environment.  

Hyland, Sara.  2018.  Ocean Acidification Research Paper.  

Intergovernmental Panel on Climate Change (IPCC).  2013.  Summary for policymakers; in Climate Change 
2013: The Physical Science Basis (Contribution of Working Group I to the Fifth Assessment Report of the 
Intergovernmental Panel on Climate Change).  Accessed: December 12.  Available at: https://www.ipcc.ch/
site/assets/uploads/2018/02/WG1AR5_SPM_FINAL.pdf.  Accessed March 10, 2020.

Metro Vancouver.  2016.  Climate Projections for Metro Vancouver.  Available at: http://www.metrovancouver.
org/services/air-quality/AirQualityPublications/ClimateProjectionsForMetroVancouver.pdf.  Accessed 
October 25, 2018.  

Ministry of Environment.  2016.  Indicators of Climate Change for British Columbia.  2016 Update.  Available 
at: https://www2.gov.bc.ca/assets/gov/environment/research-monitoring-and-reporting/reporting/
envreportbc/archived-reports/climate-change/climatechangeindicators-13sept2016_final.pdf.  

Salish Sea Sentinel. January, 2020. Available at: https://salishseasentinel.ca/2020/01/artist-weaves-tsleil-
waututh-governance-model/.

Tsleil-Waututh Nation.  2019.  Land Use Plan. Available at: https://twnation.ca/wp-content/uploads/2019/07/
TWN-Land-Use-Plan-Booklet-Educational.pdf. 

United Nations.  2020.  Climate Change.  Available at: https://www.un.org/en/sections/issues-depth/
climate-change/.  Accessed March 25, 2020.

World Health Organization (WHO).  2020.  Vector-borne diseases.  Available at: https://www.who.int/news-
room/fact-sheets/detail/vector-borne-diseases.  Accessed March 20, 2020.

74  Tsleil-Waututh Nation Climate Change Resilience Plan



CLIMATE CHANGE 
IMPACTS 
SUMMARY

A
Appendix



This Climate Change Resilience Plan (CCRP) outlines specific actions that the Tsleil-Waututh Nation (TWN) 
will take over the next 10 years and beyond to build community resilience to climate change, including 
reducing our GHG emissions and adapting to climate impacts.    

The Climate Change Vulnerability Assessment completed in Phase 1 of the CCRP identified 13 climate-related 
hazards with the potential to profoundly impact key aspects of community life for the Nation.  

Input from community members and TWN staff as part of the Vulnerability Assessment highlighted that many 
impacts from climate change are already being experienced on TWN lands, in combination with impacts from 
urban, industrial, and port development on the North Shore and in Burrard Inlet.  

A high-level description of findings from the hazard assessment completed in Phase 1 is shown below. 

Climate Force Climate Hazard Potential Impact to IR#3 – Burrard Inlet Reserve

Sea Level Rise

Coastal Flooding

Most waterfront properties along IR#3 may experience flooding during an 
extreme flood event of 2 m sea level rise.  However, the greatest number 
of impacted structures is near the mouth of George Creek and includes 
a sewer main, the community canoe shed, and cultural sites along the 
shoreline.

Coastal Erosion

Maplewood Flats, the Cemetery Headland, and the Whey-ah-wichen 
(Cates Park) Headland are highly sensitive to erosion by waves at higher 
sea levels and may affect waterfront properties, natural habitats, and 
archaeological/cultural sites.  In the future, higher sea levels combined 
with greater storm events are expected to exacerbate shoreline erosion.

Intertidal Area 
Change

The foreshore located along IR#3 will experience a high degree of coastal 
squeeze, causing a 20% decrease in intertidal area with 1 m of sea level 
rise.  This will significantly impact the species that live (i.e., shellfish) and 
forage (i.e., birds) within the intertidal zone.

Precipitation 
Changes

Creek Flooding

Creek flooding in upland areas of IR#3 are considered low due to the 
confined ravine topography of the three main creeks; however, creek 
crossings along Dollarton Highway may experience overtopping and 
flooding.  This can lead to road washouts or significant damage to 
adjacent properties and/or infrastructure such as water, sewer, storm 
water, power, natural gas, and communications.  

Creek Erosion

While most community buildings are located away from creek banks, 
creek erosion within IR#3 has the potential to damage creekside or 
downstream archaeological sites and private properties near Dollarton 
Highway.

Urban Flooding

Overland flooding from infrequent large storm events (i.e., 10% likelihood 
of occurring in a given year) could cause significant flooding along Sleil-
Waututh Road, Ghum Lye Drive, and Alder Crescent, with minor flooding 
at the east and west ends of Takaya Drive.  Homes and community 
buildings located adjacent and downstream of these areas could be 
exposed to flooding.

76  Tsleil-Waututh Nation Climate Change Resilience Plan



Climate Force Climate Hazard Potential Impact to IR#3 – Burrard Inlet Reserve

Air Temperature 
Changes

Extreme Heat Events

Extreme heat events can impact both the environment and TWN 
community members.  Impacts to the environment include stress on 
less drought-tolerant species, increased risk of wildfire, and increases 
instream water temperatures and reductions in stream flow.  Extended 
periods of extreme heat can impact community members, particularly 
among vulnerable groups, by causing heat exhaustion or heat stroke.

Wildfire
The forested areas around IR#3 are at risk of wildfire and could impact 
wildlife habitats, development and infrastructure along the forest/urban 
interface, and community health through wildfire smoke.  

Vector-Borne 
Diseases

Vector-borne diseases can affect the health of community members 
leading to impacts in cultural activities and job productivity.

Invasive Species

As ocean temperatures rise due to climate change local waters have the 
potential to become habitable for invasive non-native species.  This can 
cause significant alterations in native shellfish and fish communities within 
Burrard Inlet which are culturally significant to the Nation.  

Similar to the marine environment, native plant and animal species along 
creeks and in upland areas can be affected by competition from invasive 
non-native species that, in some case, may be exacerbated by climate 
change.  These invasions could potentially cause declines in populations 
of culturally significant species (e.g., medicinal plants) that are located 
within IR#3.  

Ocean Condition 
Changes

Ocean Acidification

Ocean acidification from climate change poses an acute threat to aquatic 
species within Burrard Inlet, particularly shellfish, that inhabit the intertidal 
areas along IR#3.  Shellfish are a culturally significant food source for the 
Nation.

Harmful Algal 
Blooms

Harmful Algal Blooms (HABs) contain organisms (algae) that can produce 
toxins and severely lower oxygen levels, causing harmful effects on 
marine life, such as fish and shellfish, both of which are culturally 
significant species to the Nation.  They are more likely to occur under 
climate change.  The consumption of toxic marine life could lead to 
significant health issues or possibly death to humans.

Other Ocean 
Changes

Changes in ocean-related conditions (i.e., temperature, salinity, dissolved 
oxygen) on the health of marine life are expected to be significant and 
will have unpredictable effects on marine communities.  This may have a 
negative impact on the Nation as species that are used as a food source 
and/or for cultural health may experience population declines.
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The Climate Action Implementation Matrix outlines the full list of all 72 actions identified during the TWN 
climate change resilience planning process.

The Matrix is structured around the 5 Focus Areas that make up the CCRP.  Each of the 5 Focus Areas outlines 
a set of strategies to guide actions under that focus area.  The strategies and actions are designed to build on 
many of the initiatives that the Nation has already identified or is in the process of implementing.  

The Matrix includes the following information and rating scales to guide implementation:

Priority Level TWN Lead Department

This reflects the priority of each action, based on 
input from TWN staff and members of the Climate 
Change Advisory Committee.  

Priority levels include: 

      High

      Medium

      Low

Each action has been assigned to one TWN 
department, which will be responsible for planning 
and implementing that action.  

The lead department may gather input or partner 
with other TWN departments, community 
members, neighbouring communities, or other 
external groups such as non-profits organizations, 
businesses, or research institutions.

Timeline Initiation Cost

Actions in this table will be implemented over a 
range of timelines: 

Short-term (1–10 years: by 2030)

Medium-term (11–15 years: by 2035)

Long-term (16–20 years: by 2040) 

This table provides a preliminary estimate of the 
cost to implement each action.  Estimates do not 
include ongoing operations or maintenance costs.

$ (up to $10,000)

$$ ($10,000 - $50,000)

$$$ ($50,000 - $100,000)

$$$$ ($100,000 - $500,000)

$$$$$ ($500,000 or more).

These costs are intended as a starting point and 
will need to be refined as the specific approach 
for each action is designed and maintenance/
monitoring needs are confirmed.  
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Adaptation 

Measure
Description (CCRP)

TWN 
Priority

TWN Lead 
Department

Timeline
Initiation 

Cost

Focus Area 1 - Reducing Our Emissions

Strategy 1.1 Promote Low Carbon Resilience & Energy Efficiency in Existing and Future Development

1.1.1

Support Household 
Resilience: Share 
information to 
encourage low 
carbon and energy 
efficiency practices 
and retrofits

Continue to share resources and incentives with 
community members and leasehold properties 
to support energy conservation practices 
and energy efficient retrofits such as double 
or triple glazed windows, ceiling and wall 
insulation, efficient light bulbs, and heating (e.g., 
heat pumps, tankless water heaters, energy 
efficient condensing furnaces).  Also share 
resources on low carbon approaches for energy 
conservation, including planting shade trees to 
reduce energy demand for cooling.  

High

Public Works, 
Communications, 

Economic 
Development, 
Administration,

Short Term 
(ongoing)

$

1.1.2

Lead an energy 
assessment of 
TWN community 
buildings to identify 
energy efficiency 
opportunities

Complete an energy assessment of select 
(older) TWN buildings to identify opportunities 
for energy conservation and efficiency fixture 
retrofits.  Energy conservation approaches 
could include the use of natural light, motion-
activated lighting, programmable thermostats, 
and enhancing the use of new or existing 
shared spaces such as the community kitchen.  
Energy efficiency retrofits could include fuel 
switching and/or electrification of equipment 
(heat pumps).

High

Public Works, 
Communications, 

Economic 
Development

Short Term $$$

1.1.3

Adopt an energy 
policy for existing 
and new buildings 
on reserve 

Establish an energy policy for buildings on 
reserve.  TWN may consider formally adopting 
the BC Energy Step Code as the energy 
guideline for future development on reserve 
lands.  The Energy Step Code is an optional 
compliance path in the BC Building Code.  

High

Public Works, 
Treaty Lands 
& Resources, 

possibly in 
partnership with 
other agencies

Short Term $$

1.1.4

Complete the 
Administration & 
Health Centre solar 
energy project

Continue to lead the installation of a 350-panel 
solar photovoltaic array on the Administration 
& Health Centre.  This solar array will be part 
of BC Hydro’s net-metering program to offset 
building energy costs and emissions, making 
the building net-zero.  

High
Public Works, 

Economic 
Development

Short Term 
(ongoing)

$$$$

1.1.5

Consider other 
options for 
low carbon or 
renewable energy 
projects on reserve 
lands

Opportunities could include a passive house 
pilot project, new solar arrays on community 
buildings or new multi-family developments, 
or working with Metro Vancouver to develop a 
District Energy Utility (heat recovery project) to 
support new development on or off reserve.

Medium

Economic 
Development,   
Public Works 

possibly in 
partnership with 
other agencies

Medium 
Term

$$

1.1.6

Create a set of 
comprehensive 
building and 
landscaping 
design guidelines 
that promote low 
carbon resilience 
design for future 
development

Develop resources to provide guidance on low 
carbon resilience (e.g., blue and green roofs) 
and energy-efficient design and fixtures in new 
development on reserve.  Require electric 
vehicle charging  and bike parking facilities in 
new buildings.  Also define landscaping best 
practices including planting native and carbon 
sink species and using green infrastructure 
approaches to manage extreme heat and 
flooding.  

High Public Works Short Term $$$

1.1.7

Advocate for BC 
Hydro and FortisBC 
to increase 
renewable power 
sources

Seek opportunities to advocate for a higher 
proportion of renewable energy purchased 
by the Nation.  This could include purchasing 
“renewable natural gas” from FortisBC and 
advocating that FortisBC adopt a higher target 
for renewable natural gas.   Encourage BC 
Hydro to switch to 100% renewable sources 
(including 100% renewable imports in dry years).  

Low
Treaty Lands & 

Resources
Long Term $$
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Strategy 1.2 Move Toward Low Carbon and Active Transportation

1.2.1

Support Household 
Resilience: 
Promote the use 
of low carbon 
and active 
transportation

Continue to share resources and incentives with 
community members and leasehold properties 
to reduce reliance on vehicles with fossil 
fuel-burning engines for travel and encourage 
alternative forms of transportation.  Share 
information on rebates for electric or more 
efficient vehicles, charging stations, promote 
carpooling, bike, and walk to work and school 
kilometer clubs.  Also encourage more local 
activities to reduce the need to travel (e.g., local 
and traditional foods, home-based businesses 
on reserve).  

High
Public Works and 

Administration,
Short Term 
(ongoing)

$

1.2.2

Look for 
opportunities to 
provide or enhance 
safe walking and 
cycling routes

Consider opportunities as part of development 
to expand the existing community trail network 
and include sidewalks and cycling lanes on 
new roads on reserve.  Also work with the 
DNV to expand sidewalk, Spirit Trail, and 
cycling networks along Dollarton Highway.  
Provide safe spaces to walk and cycle to 
build connectivity across the community and 
encourages active transportation and healthy 
lifestyles.  

High
Public Works and 

Administration,
Short Term 
(ongoing)

$$$

1.2.3

Continue to install 
infrastructure 
to support 
zero-emission 
transportation

Look for opportunities to install more electric 
vehicle charging stations at parking lots on 
reserve lands.  Also consider opportunities to 
build end-of-trip cycling facilities in community 
buildings such as bike racks, secure storage, 
lockers, and showers to encourage cycling for 
community members living on and off reserve.  

High
Public Works 

and Economic 
Development

Short Term 
(ongoing)

$$$$

1.2.4

Establish a strategy 
to convert TWN 
fleet to electric 
vehicles

Investigate options and define a timeline to 
transition TWN’s vehicle fleet to zero emission 
vehicles over time.  Seek out opportunities 
to leverage electric vehicle and charging 
infrastructure rebates from government 
sources.  

Medium
All TWN 

Departments
Medium 

Term
$$$

1.2.5

Advocate for 
improved transit 
service to and from 
the reserve

Work with DNV, Translink, and Coast Mountain 
Bus Company to explore ways to increase 
transit routes and frequency to and from 
reserve lands.  This will become increasingly 
important and tied with future development as 
new roads are built and the number of people 
living and working on reserve increases.   

High

Public Works, 
Administration, 

Health and 
Wellness

Medium 
Term

$$

1.2.6

Explore 
opportunities for 
ride- or bike-share 
programs on 
reserve

Consider opportunities to bring ride- or bike-
share programs on reserve and encourage 
use of the community shuttle or carpooling for 
trips to popular destinations (e.g., Superstore, 
Parkgate).  Also consider opportunities to build 
on COVID-19 resilience practices, such as 
coordinated grocery pick-ups and connecting 
with relatives online to reduce the number of 
vehicle trips.  

Low

Public Works, 
Communications, 

Community 
Development

Long Term $

1.2.7

Participate in 
a GHG offset 
program for air 
travel associated 
with TWN 
businesses and 
administration

Research a preferred GHG offset program that 
TWN staff and community members can opt 
into.  Communicate how to use the program 
and advocate for its use to help the Nation 
reach its GHG reduction target.  

Low
Economic 

Development, 
Communications

Medium 
Term

$
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Strategy 1.3 Encourage Sharing and Lower Waste Lifestyles

1.3.1

Support Household 
Resilience: 
Promote lower 
waste lifestyles, 
waste sorting, 
and sharing of 
resources

Develop educational materials community 
members and leasehold properties to support 
waste sorting and traditional practices of 
sharing and lower waste lifestyles (e.g., only 
take what you need, and share what you have).  
Encourage thoughtful purchasing choices (e.g., 
more durable products with less packaging), 
using reusable and second-hand items, 
and continuing traditional practices such as 
returning shucked clamshells to the ocean.  

High

Communications, 
Community 

Development, 
Treaty Lands & 

Resources

Short Term 
(ongoing)

$

1.3.2

Lead an audit 
and waste 
reduction strategy 
for community 
buildings

Lead an audit of waste volumes and sorting by 
TWN operations and buildings.  Recommend 
policies and practices to reduce waste by 
TWN Administration.  Some waste reduction 
strategies could include using reusable cutlery 
and zero-waste prizes at community events, 
shifting to digital documentation to reduce 
printing, prioritizing low GHG products and 
contractors in TWN Administration purchasing 
decisions, and using recycled or low-carbon 
materials for buildings and construction on 
reserve.  

Low Public Works Long Term $$$

1.3.3

Consider options 
to set up a central 
composting, 
plastics recycling, 
and/or “free store”

Complete a business case and feasibility 
assessment on establishing a central 
composting and/or plastics recycling station to 
divert plastics from the landfill.  Also consider 
creating a “free store” on reserve, providing 
a community space for exchanging reusable 
household items, clothing, and books.  

Medium 
Community 

Development
Long Term $$$$

Strategy 1.4 Seek Opportunities to Reduce and Offset Land Clearing for Development 

1.4.1

Complete a 
deforestation and 
carbon storage 
analysis for the 
reserve

Analysis will provide a better understanding 
of the GHG impacts from land use change 
on reserve.  Focus in particular on forest 
composition and carbon storage (sequestration) 
potential across the Land for the Descendants 
to support future generations in land use 
decision-making.  

Medium
Treaty Lands & 

Resources, Public 
Works

Medium 
Term

$$$

1.4.2

Minimize the 
removal of forests, 
trees, and plants 
as much as 
possible in new 
development

Encourage development site planning that 
reduces the removal of CO2 absorbing trees 
(e.g., incorporating trees into site design and 
promoting conservation design principles such 
as clustered housing).

High

Public Works, 
Economic 

Development, 
Treaty Lands & 

Resources 

Short Term 
(ongoing)

$$
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Focus Area 2 - Managing Our Shorelines

Strategy 2.1 Understand Shoreline Dynamics and Coastal Hazards

2.1.1
Lead wave and 
erosion monitoring 
along our shoreline

Monitor wind- and vessel-generated waves 
and erosion along the shoreline to inform the 
development and refinement of adaptation 
measures and define the appropriate timing of 
implementation.

Medium
Treaty Lands & 

Resources
Short Term $$

2.1.2

Communicate 
coastal water level 
and wave hazard 
information with 
the community

Incorporate coastal storm surge and 
wave hazard forecast information from 
the Province of BC (stormsurgebc.ca) into 
emergency management planning.  Also 
share this information with the community, 
with information about potential impacts to 
properties and what the Nation is doing to 
manage coastal risks.  

Low

Treaty Lands 
& Resources, 
Public Works, 

Communications

Medium 
Term

$

2.1.3

Undertake a 
study of sediment 
transport in Burrard 
Inlet

Collaborate with neighbouring communities 
and other levels of government to complete 
a study to understand how sediment moves 
around Burrard Inlet under current conditions, 
and how patterns could change with future sea 
level rise.  

High

Treaty Lands & 
Resources in 

partnership with 
other agencies

Short Term $$$

Strategy 2.2 Adapt the Shoreline to Reduce Impacts from Erosion and Flooding

2.2.1

Design and 
develop preferred 
measures to 
control erosion and 
manage flood risk 
at the Canoe Shed

Lead a feasibility study to evaluate options, 
select a preferred site-specific concept design, 
and implement the design to protect, adapt, 
or move the Canoe Shed to reduce potential 
damage from flooding and erosion.  

High

Public Works, 
Treaty Lands 

and Resources, 
Community 

Development

Short Term $$$

2.2.2

Complete a 
shoreline erosion 
management plan 
to incorporate 
projects into an 
overall vision for 
the full shoreline of 
the reserve

Develop a long-term plan for managing 
shoreline erosion along the reserve’s shoreline, 
including tailored approaches for other high-risk 
areas not addressed in Action 2.2.1.   This action 
would be combined with the development of 
a shoreline management plan for community 
infrastructure (Action 3.2.2)

High
Treaty Lands & 

Resources
Short Term $$

2.2.3

Design and 
build nature-
based shoreline 
adaptation pilot 
projects for high 
priority areas

Establish pilot projects that use natural 
materials to protect the shoreline from erosion.  
Nature-based approaches could include 
using native plants or enhancing beach 
areas to reduce wave energy while providing 
natural habitats.  Pilot locations could include 
the Canoe Shed, Cemetery, and/or specific 
archaeological sites.  

High
Treaty Lands & 

Resources, Public 
Works

Medium 
Term

$$$$

2.2.4

Provide upgraded, 
safe community 
access to beaches 
and foreshore 
areas 

As part of measures taken to protect and 
enhance the shoreline, develop multi-use 
pathways along the beach, improve stairway 
access, improve crossings across Dollarton 
Highway, and install ramp access to the beach 
to support access by all ages and abilities.  

High

Public Works, 
Treaty Lands 
& Resources, 

Economic 
Development

Medium 
Term

$$$
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Strategy 2.3 Protect and Enhance Intertidal Habitats

2.3.1

Incorporate climate 
change into 
ongoing intertidal 
area ecological 
monitoring

Consider climate change as part of ongoing 
ecological monitoring programs, including 
how marine and intertidal habitats and species 
health may be changing from traditional 
knowledge and baseline conditions.  

Medium
Treaty Lands & 

Resources
Medium 

Term
$

2.3.2

Consider options 
to incorporate 
clam gardens into 
shoreline resilience 
initiatives

Investigate how clam gardens could be 
incorporated into shellfish harvesting practices 
and erosion protection concepts on the reserve.  
Clam gardens can build shellfish resilience 
while managing shoreline erosion, while 
shellfish hash can moderate local pH effects.   
This could be linked with implementation of 
nature-based pilot projects (Action 2.2.3).

High
Treaty Lands & 

Resources
Medium 

Term
$$$

2.3.3

Carry out 
shoreline habitat 
enhancement 
pilot projects 
and include 
consideration for 
establishing future 
intertidal areas

Lead projects to expand shoreline, intertidal, 
and marine vegetation towards historic levels as 
described by community and Elder knowledge.  
Initiatives could include planting native plants 
to enhance shoreline stability or establishing 
intertidal benches, kelp forest, or eelgrass beds.

Medium
Treaty Lands & 

Resources
Medium 

Term
$$$$

Strategy 2.4 Understand, Monitor, and Manage Impacts to Marine Ecosystems

2.4.1

Work with partners 
on strategies to 
address ocean 
acidification

Work with Oceans Alliance and other partners 
to build awareness and collaborative strategies 
to address ocean acidification.  Participate in 
local and regional programs dedicated to ocean 
acidification research, including field studies to 
characterize the effects of ocean acidification 
and research to determine the association 
between water and sediment chemistry and 
shellfish production.  

Medium

Treaty Lands & 
Resources in 

partnership with 
other agencies

Medium 
Term

$$

2.4.2
Develop a marine 
invasive species 
management plan

Help with early detection and monitoring of 
marine invasive species that may be able 
to inhabit Burrard Inlet waters as a result of 
range shifts of changing conditions due to 
climate change.   Work with port to encourage 
strict controls of invasive marine species on 
international ships.

Low

Treaty Lands 
& Resources, 

possibly in 
partnership with 
other agencies

Long Term $$

2.4.3

Develop a 
monitoring and 
response plan 
for harmful algal 
blooms (e.g., red 
tide)

Create a plan that addresses causes of blooms.  
Important to understand when creating a clam 
garden.  Monitoring plan for early detection.

Low

Treaty Lands & 
Resources in 

partnership with 
other agencies

Long Term $$
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Focus Area 3: Strengthening Our Homes and Infrastructure

Strategy 3.1 Understand Climate Hazards Facing Existing Homes and Infrastructure

3.1.1
Model urban 
(overland) flood 
route mapping

Complete detailed modelling of overland flood 
routes in high risk areas (e.g., areas with a history 
or flooding or pooling).  While this could also be 
completed as part of ISMPs (Action 4.2.1), it can 
also be completed as a stand-alone project in 
the shorter term.

Medium
Public Works, 
Treaty Lands & 

Resources
Short Term $$$

3.1.2
Participate in 
geohazard hazard 
screening

Seek out opportunities to collaborate with DNV 
to screen creeks and slopes for geohazards 
(e.g., landslides, rock falls, and debris flows) in 
and around the reserve.  More intense rainfall 
events during wetter months can increased the 
risk of geohazards.  

Low
Public Works in 
partnership with 
other agencies

Long Term $$

3.1.3

Build an 
understanding of 
legal liability and 
obligations with 
climate change 
hazards

Participate in a study to understand the Nation’s 
legal responsibilities for managing climate risks 
(e.g.,  coastal flooding).  Consider not only the 
legal obligations of the Nation to address risks 
but also ways to minimize or transfer these risks 
(e.g., insurance).

Medium Public Works 
Medium 

Term
$$

Strategy 3.2 Protect Existing Homes and Infrastructure from Climate Hazards

3.2.1

Support Household 
Resilience: Protect 
homes and 
businesses from 
climate hazards

Identify and share information about measures 
residents can take to build the resilience of 
their homes and businesses to climate hazards.  
Household resilience measures could include 
household flood/erosion protection, drought-
resistant landscaping, permeable surface 
installation, planting shade trees, installing air 
filters to manage smoke, and implementing 
FireSmart principles on properties.

High

Communications, 
Administration, 
Public Works, 
Emergency 

Management

Short Term $

3.2.2
Create a shoreline 
management plan

Create a focused plan that defines community 
priorities and principles for how shoreline 
infrastructure should be protected and restored.  
The plan could be completed in combination 
with a shoreline erosion management plan 
(Action 2.2.2.) to define key considerations to 
guide infrastructure upgrade work in waterfront 
areas, particularly for projects involving 
collaboration with other jurisdictions such as the 
DNV or Metro Vancouver.  

High

Public Works 
and Treaty Lands 
& Resources in 

partnership with 
other agencies

Short Term $$

3.2.3
Protect or relocate 
at-risk wastewater 
infrastructure

Work with the DNV and Metro Vancouver to 
protect or relocate wastewater infrastructure 
at risk from flooding or erosion.  Existing 
wastewater infrastructure in at-risk areas 
include the pump station located south of 
Dollarton Highway at George Creek, and the 
sanitary sewer main crossing Dollarton Highway 
at the mouth of George Creek.  

High
Public Works in 
partnership with 
other agencies

Medium 
Term

$$$$
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3.2.4

Identify and 
implement priority 
upgrades to creek 
crossings under 
Dollarton Highway

Work with the DNV and BC Ministry of 
Transportation and Infrastructure to identify 
priorities for replacing, upsizing, and 
maintaining bridges and culverts on reserve.  
Culverts transport water from one side of an 
infrastructure (usually a road) to the other; 
however when culverts are not well maintained 
or undersized, these can lead to flooding on 
the upstream side, excessive erosion, or, in 
the worst case, washing out the infrastructure 
it is meant to protect.  With climate change 
expected to increase precipitation, some 
culverts are expected to be undersized under 
revised precipitation projections.  While this 
could also be completed as part of ISMPs 
(Action 4.2.1), it can also be completed as a 
stand-alone project in the shorter term.

High

Public Works, 
Administration, 
Treaty Lands & 
Resources in 

partnership with 
other agencies

Medium 
Term

$$$$

3.2.5

Build resilience and 
redundancy of the 
power and natural 
gas supply

Work with BC Hydro and FortisBC to identify 
critical functions that are vulnerable to power 
outages and determine vulnerability to 
inundation of off-site substations.  Options to 
provide backup power to critical infrastructure 
should be examined, and, if possible, 
implemented.  

Medium
Public Works in 
partnership with 
other agencies

Long Term $$$

Strategy 3.3 Protect Water Quality and Security

3.3.1

Support Household 
Resilience: Water 
conservation and 
reuse, particularly 
during water 
restrictions

Continue to communicate and promote Metro 
Vancouver’s water restrictions and water 
conservation initiatives to the community 
members.  Also share resources on 
opportunities for water capture and reuse (e.g., 
rain barrels) 

Medium
Public Works and 

Administration
Short Term $

3.3.2
Assess and 
improve water 
security on reserve

Assess the risks to the drinking water system on 
reserve, including vulnerability of  infrastructure 
to natural disasters (e.g., pipe break), overall 
availability of clean drinking water to the 
community (i.e., access), and overall security of 
the water source (e.g., during water shortages).  
Options to improve water security and resilience 
could include developing a second water 
source, reducing the overall demand in the 
community, and increasing/developing on-
reserve storage.  

Low
 Public Works 

and Emergency 
Management

Long Term $$

3.3.3

Participate in 
initiatives to reduce 
the risk of cross-
contamination 
during flood events

Work with other governments such as the 
DNV and third parties (e.g., the Vancouver Port 
Authority) to understand and reduce the risk of 
cross-contamination from off-reserve hazardous 
waste storage/generating and contaminated 
sites (e.g., site located directly west of reserve) 
into TWN lands, creeks, and marine habitats.

Medium

Public Works, 
Treaty Lands & 
Resources in 

partnership with 
other agencies

Long Term $$
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Strategy 3.4 Consider Climate Change in Infrastructure Planning

3.4.1

Incorporate climate 
considerations 
into asset 
management and 
capital planning 
for TWN-owned 
infrastructure on 
reserve

Incorporate climate risks and GHG emissions 
into ongoing monitoring, maintenance, 
service delivery, asset management, and 
capital planning decisions for TWN-owned 
infrastructure on reserve (e.g., buildings, 
housing, other infrastructure required to service 
aging infrastructure and growth).  Considering 
climate change impacts on infrastructure will 
help the Nation better plan for changing future 
conditions (e.g., higher precipitation leading 
to larger culverts, which can be incorporated 
during a planned replacement of the culvert).

High
Public Works, 

Economic 
Development

Medium 
Term

$$$

3.4.2

Complete analysis 
and planning for 
natural assets on 
reserve

Lead analysis of natural assets on reserve to 
understand which natural features provide 
infrastructure services to TWN members 
and how they can be protected to support 
sustainable service delivery and climate 
resilience.  Natural assets include foreshore 
areas, creeks, forest, and trails.  Understanding 
the value of natural assets supports business 
case development to preserve and protect 
these assets so they can continue to provide 
their services to the community and natural 
systems.  

Low
Treaty Lands & 

Resources, Public 
Works

Long Term $$

Strategy 3.5 Manage Development in At-Risk Areas

3.5.1

Develop permit 
areas and 
supporting tools 
to manage new 
development in 
at-risk areas

Explore the designation of development 
permit areas to provide additional guidelines, 
requirements, and protections for new 
development in on reserve areas that may be 
vulnerable to flooding, erosion and/or wildfire.  
For example, large developments could be 
required to complete a high-level assessment 
of climate hazards and/or complete a checklist 
of hazard mitigation or low carbon features.  

High  Public Works Short Term $$

3.5.2
Set design criteria 
for future bridges 
and culverts

Set design requirements (criteria) for future 
bridges and culverts on reserve so they are 
designed to withstand more intense rainfall 
events under future climate conditions.  This 
project could be linked with development of an 
ISMP (Action 4.2.1) or could be led as a stand-
alone initiative.

Medium

Public Works, 
Treaty Lands 
& Resources, 

possibly in 
partnership with 
other agencies

Medium 
Term

$$$

3.5.3
Develop a flood 
risk mitigation 
policy

Establish requirements and guidelines to control 
development within flood risk areas.  Tools to 
support this could include establishing  flood 
construction levels (FCLs) and floodproofing 
requirements for structures within flood-prone 
areas.  FCLs define the minimum elevation 
for habitable spaces that new buildings must 
incorporate to reduce flood risk. 

High Public Works Short Term $$$
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Focus Area 4 - Protecting and Restoring Our Forests and Creeks

Strategy 4.1 Support Healthy Forests & Open Spaces

4.1.1

Complete forest 
ecosystem 
mapping and 
assessment 
and develop a 
forest ecosystem 
management plan 

Complete forest ecosystem mapping and 
assessment and develop a plan to improve 
habitat integrity, connectivity, and resilience 
to climate change.  The Plan could include 
an inventory of existing forested areas and a 
strategy to protect key habitat features and 
to increase forest connectivity.  It could also 
include an invasive species management 
program and be linked the Urban Forest Fire 
Strategy and/or urban tree canopy strategy.

High

Treaty Lands 
& Resources, 
Emergency 

Management, 
Public Works, 
Inlailawatash

Medium 
Term

$$$

4.1.2

Complete mapping 
of community 
trails and establish 
a program to 
manage and take 
care of these trails

Map community trails in GIS and incorporate 
trail information into the TWN asset 
management program.  Create community 
education initiatives to foster appreciation for 
community trails and forested areas, improve 
access, and build awareness of climate impacts 
on important species.  Initiatives could include 
interpretive signage about climate impacts, 
reminders to pick up litter, social media posts, 
and education programs at the Daycare.  

High

Treaty Lands 
& Resources, 
Public Works, 
Community 

Development, 
Communications

Short Term $$

4.1.3

Continue to 
develop the TWN 
Urban Forest Fire 
Safety Plan

Continue to develop the TWN Urban Forest Fire 
Safety Plan to assesses and reduces wildfire 
risk on reserve land (e.g., fuel reduction and 
fire break strategies).  The Plan could include 
approaches for reducing fire risk in natural areas 
on reserve and promoting FireSmart practices 
in developed areas.  Though the risk of wildfire 
on the North Shore is currently considered to 
be low, the risk is expected to increase as air 
temperatures rise and summers become drier.

High

Emergency 
Management, 
Public Works, 
Treaty Lands & 

Resources

Short Term

(ongoing)
$$

4.1.4
Develop an urban 
tree canopy 
strategy 

Create an urban tree canopy strategy to 
preserve existing trees and plant new trees.  
The strategy could also include approaches 
for watering, drought management, species 
selection, and minimizing damage to adjacent 
buildings and infrastructure.  

Medium
Public Works, 
Treaty Lands & 

Resources
Long Term $$

Strategy 4.2 Support Healthy Creeks & Aquatic Habitats

4.2.1

Participate in 
developing 
integrated 
stormwater 
management plans 
(ISMPs) for shared 
watersheds

Work with the DNV to develop integrated 
stormwater management plans (ISMPs) for 
creek watersheds and stormwater sewer 
network areas that flow from DNV lands 
through the reserve and into Burrard Inlet.  
Consider measures to reduce the impacts 
of urban runoff on creek erosion, monitor, 
protect, and improve water quality, and 
maintain and restore base flows.  The ISMP 
will recommend specific opportunities to use 
green infrastructure approaches to manage 
stormwater runoff and flooding (e.g., rain 
gardens), with a focus on properties already 
experiencing flooding and pooling, including 
those near creek crossings.

High

Public Works, 
Treaty Lands & 
Resources in 

partnership with 
other agencies

Short Term $$$

4.2.2

Seek opportunities 
to install green 
infrastructure 
for stormwater 
management

Prioritize green infrastructure approaches for 
managing stormwater (e.g., rain gardens) and 
opportunities to replace hard surfaces with 
vegetation in community spaces (e.g., parking 
medians).

High
Public Works, 
Treaty Lands & 

Resources

Short Term 
(ongoing)

$$$
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4.2.3

Monitor creek 
water quality and 
effectiveness 
of ISMP 
implementation

Work with the DNV to monitor water quality 
to understand the effectiveness of ISMP 
implementation and implement additional 
measures or actions if measures are not 
currently sufficient.

Medium

Treaty Lands & 
Resources in 

partnership with 
other agencies 

Medium 
Term

$$

4.2.4
Complete an 
environmental flow 
needs assessment

Lead an environmental flow needs assessment 
to understand current creek hydrology and 
risks and establish the flow thresholds needed 
throughout the year to ensure adequate flows 
for fish and aquatic species.

Medium
Treaty Lands & 

Resources
Medium 

Term
$$$

4.2.5

Protect creek 
corridors and 
surrounding 
riparian habitat 
and implement 
creek and estuary 
restoration projects

Lead or collaborate on projects to help improve 
the function of creeks and estuaries on reserve.  
Projects may include removing invasive aquatic 
and terrestrial species, planting in riparian 
areas, enhancing spawning grounds with gravel 
inputs, and installing instream structures to 
increase rearing habitat.  Projects may be part of 
ISMP implementation (Action 4.2.1) or be stand-
alone projects.

High
Treaty Lands & 

Resources
Medium 

Term
$$$$

4.2.6

Provide support 
and participate in 
regional salmon 
conservation 
and restoration 
initiatives

Provide support and participate in regional 
initiatives to build salmon resilience.  There are 
several salmon resilience initiatives underway 
in the region (e.g., MakeWay’s Resilient Waters 
project).

Medium

Treaty Lands & 
Resources in 

partnership with 
other agencies

Long Term $$

Focus Area 5: Supporting Community & Cultural Health

Strategy 5.1 Build Awareness of Health Impacts from Climate Change

5.1.1

Support Household 
Resilience: Build 
awareness of 
climate change 
impacts on 
physical, cultural, 
mental health, and 
wellbeing

Develop educational material to build 
community awareness of how climate change 
can impact community health and wellbeing 
(e.g., eco-anxiety, worry about extreme events, 
heat stress, Lyme disease.  There may be an 
opportunity to partner with First Nation Health 
Authority or other health authorities to draw on 
existing materials and studies.  

High

Health and 
Wellness, 

Communications, 
Administration

Short Term $

5.1.2

Carry out a climate 
change and 
Indigenous health 
indicators study

Complete a comprehensive assessment 
of TWN vulnerability to health impacts of 
climate change hazards, including impacts on 
traditional foods.  This baseline information will 
support future monitoring of impacts.  

Medium

Health and 
Wellness, 

Treaty Lands & 
Resources

Medium 
Term

$$$

5.1.3

Support air quality 
and urban heat 
island temperature 
monitoring

Create a monitoring program for air quality and 
urban heat island temperature to determine 
current and potential future conditions of TWN 
lands with a focus on climate change and its 
effects on community health.

Low
Public Works, 

Health and 
Wellness

Medium 
Term

$

Strategy 5.2 Protect Cultural & Archaeological Sites

5.2.1

Identify high 
risk cultural and 
archaeological 
sites and develop 
strategies to 
preserve these 
sites

Assess cultural sites to determine which are 
most vulnerable to climate impacts and work 
with TWN members to develop suitable 
strategies to preserve these sites.  Sites that 
may be vulnerable to climate impacts across 
the reserve include e.g., sweat lodges, burn 
sites, canoe shed, middens, culturally modified 
trees, fish weirs.  Strategies could include 
completely covering or capping sites, carefully 
removing artefacts for display and community 
use, or leaving sites as they are.  

High
Treaty Lands & 

Resources
Short Term $$
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5.2.2

Incorporate 
climate change 
considerations in 
Archaeological 
Site Protection and 
Monitoring Plans

Incorporate climate vulnerability information 
into Archaeological Site Protection and 
Monitoring Plans to manage or reduce impacts.  
Resilience strategies could include systematic 
data recovery, recommendations for site 
capping, moving sites out of flood or erosion-
prone areas, or establishing monitoring systems 
to track climate impacts.

Medium
Treaty Lands & 

Resources
Short Term $$

Strategy 5.3 Incorporate Climate Change into Emergency Response Program

5.3.1

Support Household 
Resilience: 
Household-level 
emergency 
preparedness

Share information to empower household level 
emergency preparedness, self-sufficiency, and 
resilience for climate change-related hazards.  
Could also provide information on where to get 
or what to include in household emergency kits.   

High

Community 
Development, 

Emergency 
Management, 

Communications, 
Administration

Short Term $

5.3.2

Strengthen 
emergency 
services and 
facilities in 
preparedness 
and response to 
climate change 
hazards

Draw on the best available climate projections 
to assess the vulnerability of existing 
emergency facilities and services to climate 
impacts.  Also assess the feasibility of new 
emergency services or additional on-site 
emergency equipment and supplies.  TWN may 
consider opportunities to establish heat and 
smoke refuge areas by installing air conditioning 
systems or purchasing portable air filters in 
select community facilities.  

High
Emergency 

Management,    
Public Works

Short Term $$

5.3.4

Review and update 
the community 
Emergency 
Response Plan to 
address climate 
hazards

Incorporate hazard and exposure information 
from the climate change vulnerability 
assessment into the community Emergency 
Response Plan and consider additional services 
to prepare the community for climate-related 
hazards (e.g., designated safe meeting points on 
reserve, alternate emergency routes).  

Medium

Emergency 
Management,

Community 
Development, 
Public Works

Short Term $$

5.3.5
Establish a TWN 
disaster response 
team

Work with Emergency Management BC 
to establish and train a volunteer group of 
community members to respond during an 
emergency (e.g., earthquake, extreme heat, 
coastal or creek flooding).  Members could 
be responsible for notifying and checking 
on community members during the event, 
supporting communication during and post 
event, and possibly light search and rescue.  

Medium
Emergency 

Management in 
partnership with 
other agencies

Short Term $$

5.3.6
Establish a wildfire 
smoke response 
plan

Develop a community level plan for managing 
wildfire smoke with consideration of climate 
change.  Consider opportunities to collaborate 
with the DNV and/or First Nations Health 
Authority.

Medium

Health and 
Wellness, 

Public Works in 
partnership with 
other agencies

Long Term $$

5.3.7

Encourage 
Indigenous cultural 
safety training 
for external 
emergency 
responders

Encourage opportunities to educate 
emergency management personnel, those 
training to become emergency management 
professionals, and others working in the 
emergency management system on the history 
of Indigenous Peoples, as well as the concepts 
of cultural safety, cultural humility and the 
relevance to Indigenous Peoples.  

Medium

Emergency 
Management, 

Community 
Development, 

Communications

Long Term $
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Strategy 5.4 Support Food Security on Reserve 

5.4.1

Support Household 
Resilience: Build 
capacity and 
encourage at-
home gardening 
for food and 
medicinal use

Continue capacity building initiatives and share 
information to support at-home gardening 
and orchards, including seed programs and 
gardening workshops.  

High
Community 

Development, 
Administration

Short Term $

5.4.2

Establish a 
community project 
to support planting, 
documentation, 
and knowledge 
sharing on 
traditional herbal 
and medicinal 
plants

Establish a community group or family-based 
initiative to share knowledge and promote 
long-term monitoring and use of traditional 
foods and medicinal plants as a way to evaluate 
climate change impacts and trends.  This could 
build on the information already in the TWN 
Traditional Use Study.  

Medium

Community 
Development, 

Health and 
Wellness, 

Administration

Short Term $

5.4.3

Expand 
opportunities for 
community-wide 
local food initiatives 
and food security 

Continue and expand community-led initiatives 
to build food security, including expanding or 
creating new community gardens, reinstating 
the chicken coop, or creating a Community-
supported Agriculture (CSA) box program.  

High
Community 

Development, 
Administration

Short Term $
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Opportunities for building low carbon resilience (LCR) principles and co-benefits into the CCRP have been 
described in the table below.  These opportunities and co-benefits have been highlighted by Simon Fraser 
University’s Integrated Climate Action for BC Communities Initiative (ICABCCI), which is a part of the SFU 
Adaptation to Climate Change Team (SFU Act). 

LCR Opportunity Co-benefits

Focus Area #1

Reducing Our 
Greenhouse Gas 

Emissions

Place buildings in low risk areas; 
consider building materials and 
permeable ground surfaces to address 
climate changes over time.  Green 
infrastructure can be used to help 
reduce emissions associated with 
cooling. 

Save costs, infrastructure retrofits 
and life cycle longevity, energy 
efficiency and conservation, 
increase permeable ground 
surfaces.

Focus Area #2

Managing Our 
Shorelines

Consider nature-based solutions 
wherever possible to reduce 
vulnerability, avoid grey infrastructure 
development and emissions (e.g., sea 
walls), and restore foreshore habitat to 
sequester carbon.

Save costs, avoid emissions 
associated with infrastructure 
construction, develop habitat, 
ensure access to foreshore.

Focus Area #3

Strengthening 
Our Homes and 
Infrastructure

Ensure LCR criteria is used when 
evaluating infrastructure upgrade and/
or development/expansion choices: 
1) reduces vulnerability to projected 
impacts over time, 2) reduces emissions, 
3) advances co-benefits.

Avoid costs over time, transition 
to low carbon, minimize 
burden on grey infrastructure, 
build community safety and 
vitality, promote sustainable 
development. 

Focus Area #4

Protecting and 
Restoring Our 

Forests and 
Creeks

Account for the ecosystem services that 
forests and other natural assets provide 
in minimizing flood hazard, moderating 
extreme heat, and sequestering carbon.

Avoided flood costs, protect and 
expand habitat, increase green 
space and community health and 
well-being. 

Focus Area #5

Supporting 
Community and 
Cultural Health

Build in supports for Elders, lower 
income, and those with medical 
conditions to minimize future 
impacts of climate change.  Perform 
neighbourhood planning that identifies 
public clean air and cooling facilities 
and transport options to encourage 
community safety and reduce 
emissions.

Increase health and well being, 
increase community livability and 
vitality, save costs over time, save 
energy. 
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