
JANUARY 16, 2024

WELCOME!

CLIMATE ACTION COHORT 
NATURAL ASSET MANAGEMENT



TODAY’S LEARNING OBJECTIVES

By the end of this workshop, you will be able to:

1) Define natural assets and their role in service delivery

2) Describe at a high level how natural assets can be managed 

as part of your organization’s asset management practices: 

A) Assessing the state of natural infrastructure 

(inventory, condition, risks and valuation)

B) Service delivery planning (levels of service)

C) Lifecycle management and financial planning

3) Explore how natural assets can help your organization better 

manage the costs and risks of service delivery.



Definition: Natural Assets are part of a continuum of green infrastructure assets

Constructed Infrastructure
Intact natural areas 
& ecosystems



Why Why Consider Natural Assets? 

Deliver Core Services (e.g. stormwater 
conveyance, water supply) 

When not proactively managed: prone to 
over-use, degradation or can be lost 
entirely

Can be managed 

Support low carbon resilience (climate 
mitigation + adaptation + co-benefits



Source: Canadian Council of Ministers of the Environment (2021), Natural Infrastructure Framework: Key Concepts, Definitions and Terms, page 5. 

Green Infrastructure Builds 
Resilience to Climate Impacts

Laura Bernier
Sticky Note
Cohort key lesson: Highlight the role of context is designing effective tools and approaches 



What are some unique features of natural assets that distinguish them 
from how grey (built) infrastructure assets are considered in an asset 
management plan? 

Use the annotate feature to write down your ideas. 



Summary: Why consider natural assets as part of your 
local government’s infrastructure system?

Photo by Sheena Woodhead on Unsplash

✓Flexible & adaptable 

✓Provide core services alongside engineered assets

✓Function can improve over time, with proper 

management

✓Provide multiple services/benefits

✓ Role in climate mitigation and adaptation

✓Can reduce costs of and risks to service delivery

Also: 

✓Fewer energy inputs required

✓High employment to capital ratio



How do we start 
to build 
considerations 
for natural assets 
into decision 
making? 

Source: Adapted from Asset 
Management BC Framework for 
Sustainable Service Delivery

Laura Bernier
Sticky Note
Cohort key lesson: Service delivery is a powerful lens for integrating information, tools, processes, and people.



Natural Asset Management Consideration: Scale, 
Jurisdiction and Ownership Matter

Example: The Comox Lake Watershed. Source: Comox Valley 
Regional District. Comox Lake Watershed Protection Plan 

Scale: because data & 
information is needed at a 
watershed scale for some 
natural asset services

Jurisdiction and 
Ownership: because 
effective natural asset 
management involves 
consultation, collaboration, 
partnerships, programs and 
policies (non-infrastructure 
solutions).

Laura Bernier
Sticky Note
Example from Roy? If there are limitations to considering NAs beyond the municipality (for those starting), how can communities start with what they have and build on it?



Assessment 
Phase

What is the current 
state of natural 
infrastructure that is 
delivering services to 
our community? 



Includes: 

Natural Asset 
Types

Location 

Extent

Possibly: 
Condition and 
risk info

Natural Asset Inventory: What do you have? Where is it located? 
What condition is it in? What are the risks to them? 



Define the scope of assets to include in your inventory

Source: NAI, Natural 
Asset Management 
Plan Guidance, draft 
in development.



What are the minimum data requirements for a natural asset 
inventory?

Use best available land use and land cover data, up to 5 years 
old. Where municipal data is limited, look to: 



Sample Asset Hierarchy

Source: NAI, Natural Asset Management Plan Guidance, draft in development.



Condition Assessment

Why should we assess condition of natural assets?

• Assumption: A natural asset assessed as being in “good” 
condition from an ecological perspective is assumed to provide a 
“good” level of ecological services, which are assumed to be of 
value to the community. 

• Can you give some examples of how natural assets in poor 
condition might affect the costs and risks to service delivery? 



Examples of 
criteria, indicators, 
measures, and 
metrics for forest 
condition 

Source: 2023 CSA standard for the natural asset inventories 



Risk Identification / Risk Assessment 

Why do it for natural assets? 

A simple qualitive assessment of key risks to 
natural assets, framed around your service 
delivery context, can guide investment decisions 
in lifecycle management of natural assets.

NOTE: ASSESSING RISKS TO NATURAL 
ASSETS THEMSELVES IS DIFFERENT FROM 
ASSESSING RISKS TO OTHER 
INFRASTRUCTURE AND SERVICES, WHERE 
NATURAL ASSETS MAY PLAY A ROLE IN 
MITIGATING THOSE RISKS. 

Laura Bernier
Sticky Note
Tie in - Workshop 3 Module B. Establishing the context of your risk assessment  through:(1) scope (boundaries in physicality and in time), (2) context (whether the risks are internal, external, or blended), and (3) criteria (e.g., determining the org.'s risk tolerance)



Two Approaches to Risk Assessment 

Hazards Based Approach Probability and Consequence 

of Failure

Examines the range of potential hazards (i.e., 

something that is dangerous or likely to cause 

damage) to natural assets. 

Hazards capture a range of issues that could 

damage natural assets and impact the flow of 

services over time (e.g., overuse, drought, 

pollution). 

Standard of practice for asset 

management BUT 

Currently no published approaches or 

accepted norms on how to apply the 

PoF and CoF approach to natural 

assets. 



Hazards-based 
Approach

STEP 5. Allocate Risk Scores to 
Relevant Natural Assets

STEP 4. Calculate the Risk Score 
(IMPACT X LIKELIHOOD)

STEP 3. Assign Likelihood Rating 
to Each Hazard

STEP 2. Assign Impact Rating to 
Each Hazard

Invasive plants / wildlife  

Native or invasive pests & 
diseases  

Construction impacts  

Encroachment  

Overuse / inappropriate use 

Development Pressure 

Flooding  

Erosion and sedimentation  

Extreme wind events

Ice storm

Drought  

Pollution / Contamination 

Fire 

STEP 1. Identify Relevant Hazards



Example: City of Nanaimo Buttertubs Marsh

Source: NAI Nanaimo Case study, 2017 (picture taken by Urban Systems)

Vulnerability Assessment: the role of the 
marsh in managing stormwater under 
current and future climate scenarios



TOP NATURAL 

ASSET RISKS 

NAM CAN HELP MANAGE THE COSTS OF AND RISKS 

TO SERVICE DELIVERY

POLLUTANT 

LOADING 

Restoration & retrofit activities may be needed to clean up 

degraded water bodies.

* EROSION Ecological restoration or retrofit activities may defer or eliminate the 

need for large scale grey infrastructure projects.

DEVELOPMENT 

PRESSURE

Policies, by-laws and other tools can appropriately protect high-risk, 

high service natural assets.

* FLOODING Nature-based solutions can mitigate risks. 

INVASIVE SPECIES Proactive management of invasive species to protect biodiversity, 

ecological functions. 

*DROUGHT Critical to monitor and maintain the health of aquifers, riparian 

areas & wetlands to build resilience to drought. 



Documenting Replacement Costs for Natural Assets 
vs. Valuation of Services Provided by Natural Assets

REPLACEMENT COSTS: 

• Establishing a replacement cost for natural assets in an asset registry should be 
based on the anticipated best estimate of what it would cost to restore the natural 
asset (e.g., a forest stand, a wetland).

VALUATION OF SERVICES PROVIDED BY NATURAL ASSETS:

• Valuing the services nature provides helps to determine desired level of service and 
performance expected from natural assets and is a pathway to pro-actively protecting 
and managing them.

APPROACHES TO VALUATION INCLUDE:
Benefit transfer               
Replacement cost of grey infrastructure alternative                 
Damage cost avoided 



Ecosystem 
Service Values 
of the City of 
Toronto Ravine 
System 

Various methods 
including 
avoided cost, 
replacement 
costs, benefit 
transfer

Source: ECOSYSTEM 
SERVICE VALUES OF 
THE CITY OF TORONTO 
RAVINE SYSTEM, City of 
Toronto, 2018. 

https://pub-trca.escribemeetings.com/filestream.ashx?DocumentId=5227


EXAMPLES: Valuation of services assessed under  
climate change (using cost of grey infra replacement)

Region of Peel

SERVICE: Attenuation of 
peak flows; enhanced 

water quality; stormwater 
retention

Value 2017: $704M

CC Scenario Value 
(2065): $764M

Grindstone Creek 
watershed

CORE SERVICE: 
Stormwater management

Value 2021: $2 billion

CC Scenario (2050): Not 
monetized but determined 
forests provide additional 

infiltration. Other NA’s may 
have reached capacity

Co-benefits

$34 million

Town of Florenceville-
Bristol, NB

SERVICE: Stormwater 
retention; erosion control

Value 2020: $3.5M

CC Scenario Value (1 in 
100-yr event + 20%): 

$4.1M

Town of Riverview

SERVICE: 
Storage/stormwater 

retention; volume and peak 
flow reduction

Value 2020: 

$1.07M

CC Scenario (RCP 8.5 
2100): $2.3 million

*Study reinforced 
importance of 
connectivity



You have an inventory – now what? 

COLWOOD, BC: inventory data informing urban forest strategy & GHG inventory

KELOWNA, BC: assessing the role of natural assets in protecting species at risk

MARKHAM, ON: developing a NAM plan to meet O. Reg 588.17 requirements

TOWNSHIP OF LANGLEY, BC: moved forward with a NAM plan

WHISTLER: Council-approved full NAM program & integration with AM 

HALIFAX RM: watershed scale project to value natural asset services

SASKATOON: developing a NAM framework; valuation project 

REGIONAL DISTRICT OF NANAIMO: LOS and risk ID and 

prioritization 



What are your take-aways from this overview of the 
assess stage of natural asset management? 

The Natural Asset Inventory 

Condition

Risk Identification / Assessment

Valuation



RECAP: KEY MESSAGES RELATED TO 
THE ASSESS STAGE

#1: Natural assets are complex: concepts of useful life, replacement costs and 
valuation pose challenges; however, an asset management approach has many 
benefits.  

#2: Natural assets are part of an infrastructure system: integrated planning and a 
holistic perspective are essential. 

#3: Scale, jurisdiction and ownership matter and will guide the lifecycle management 
strategy.

#4: Natural assets in good condition can help manage the costs and risks of service 
delivery. 



Planning Stage: 

Documenting the 
service delivery 
requirements for 
natural assets

Source: Municipal 
Natural Assets 
Initiative, diagram 
adapted from the BC 
Framework for 
Sustainable Service 
Delivery



This is Complex -- Where to Start? 

STEP 1: 

Build an 
Understanding 
of the Natural 

Asset and 
Service Delivery 

Context

STEP 2:

Identify Key 
Risks to Natural 

Assets and 
Related 
Services

STEP 3: 

Identify 
Relevant 
Strategic 

Objectives

STEP 4: 

Find An Entry 
Point to Define 
Service Levels. 
AM is a Process 

of Continual 
Improvement



Build an understanding of key services and assets. 

Start by mapping the 
asset and service 
combinations relevant 
for your organization. 

Source: Developing Levels of 
Service for Natural Assets: A 
Guidebook for Local 
Governments, Natural Assets 
Initiative, page 17.

Laura Bernier
Sticky Note
Level of Service 101 section in Workshop 2 Module C 





See you in 
10 minutes



BREAK OUT SESSION

1. Discuss how the assets contribute 
to providing services and decide 
whether their contribution to service 
delivery is a high, medium or low 
priority for your organization.

2. What are the key hazards that 
pose risks to the asset(s)? Do you 
estimate the overall risk to the assets 
to be high, medium or low?  

3. Do you think the assets’ 
contribution to service delivery will 
become more important with climate 
change? Will the risks to the assets 
change?



REPORT 
BACK!

Your most important natural 
assets? Why?

The biggest risks you need 
to manage?



DEFINING LOS 
FOR NATURAL 
ASSETS 

Why do it? 

Strategic 
Objectives

Corporate 
LOS 

Objectives

Customer LOS 
measures

Technical LOS measures



To define service delivery 
objectives and levels of 
service, build an 
understanding of 
stakeholder and 
rightsholder needs and 
interests related to relevant 
services and assets.

Source: City of Edmonton Urban Forest Asset Management Plan (2022)



Think about a significant natural asset or natural area that is likely providing 
services to your community.

Use the chat box to name the asset(s) and some relevant 
stakeholders/rightsholders that may use or impact the assets and 
services. 

-----------

Discussion: Provide an example of how you currently communicate or 
collaborate with these stakeholders or rightsholders to support these areas in 
being protected or managed sustainably.

Reflection



LOS objectives and measures flow from strategic 
objectives



Capacity, function and 
quality are important 
service attributes to 
consider, particularly 
for technical LOS, 
which relate to the 
ecosystem services 
provided by natural 
assets 



Examples of LOS indicators that consider 
capacity, function and quality of natural assets 



Lifecycle Management Strategies for Natural Assets  

Municipal natural asset lifecycle for assets with limited life (left) and 
asset lifecycle for assets without a removal phase (right). Obtained 
from Credit Valley Conservation, 2020.



Lifecycle Management of Natural Assets Should 
Include Non-Infrastructure Solutions

Source: Developing Levels 
of Service for Natural 
Assets: A Guidebook for 
Local Governments, Natural 
Assets Initiative, page 17.



Financial Planning: Operations and Maintenance 
Forecast for the City of Edmonton’s Urban Forest

Edmonton’s 
Urban Forest 
AMP includes 
a 20-year 
forecast of 
operations and 
maintenance 
costs

Source: https://www.gov.edmonton.ab.ca/sites/default/files/public-files/assets/PDF/Urban-
Forest-Asset-Management-Plan.pdf



Financial Planning: Capital Investment Forecast 
for the City of Edmonton’s Urban Forest 

Edmonton’s urban 
forest AMP includes a 
20-year forecast of 
new capital 
investments required 

(For new trees where 
no tree currently 
exists, new 
naturalization areas) 

Source: https://www.gov.edmonton.ab.ca/sites/default/files/public-files/assets/PDF/Urban-
Forest-Asset-Management-Plan.pdf



What are your key take-
aways for the plan stage? 

SERVICE DELIVERY REQUIREMENTS AND LEVELS 
OF SERVICE

LIFECYCLE MANAGEMENT STRATEGIES 

FINANCIAL PLANNING



KEY MESSAGES: PLAN STAGE

#1: NAM is complex; start by understanding your key natural assets 
and risks related to your service delivery context. 

#2: Non-infrastructure solutions can be impactful and will be 
necessary, since many of the natural assets that provide services to 
your community will not be under your direct control. 

#3 Don’t wait for perfect data and information to get started. Find 
opportunities for integration of natural assets. 



Implementation is 
the stage when local 
governments 
manage the lifecycle 
needs of natural 
assets. 

Source: Municipal 
Natural Assets 
Initiative, diagram 
adapted from the BC 
Framework for 
Sustainable Service 
Delivery



Implementation involves many activities

Policy & strategy 

development 

• Natural asset management policy & strategy (principles & objectives, 

accountability)

• By-laws (e.g. development cost charges, tree protection, stormwater fees)

• Zoning (specifies type and location of development permitted)

• Official Community Plan updates or master plans

• Land covenants, conservation easements

Financing & 

investments 

• Develop and implement a funding strategy (budget & seek funding for activities 

defined in lifecycle management strategies and financial plans)

Engagement, 

awareness, 

programs & 

partnerships

• Communications activities & stakeholder engagement

• Partnerships (e.g. Indigenous communities, research, insurance sector, community 

groups, schools, foundations, private land owners) 

Ongoing adaptive 

management

• Monitoring, condition assessment, risk assessment, updates to natural asset inventory 

• Management/restoration of natural assets 

• Land acquisition 

Capacity building & 

continuous 

improvement 

• Human resources (define roles, responsibilities)

• Capacity building (training & development)

• Performance measurement of natural asset management practices 



POLICY GOOD PRACTICES

• AM policies that explicitly include natural assets

• Natural areas policies, wetland policies, etc. 

• Procurement policies 

• By-laws 

• NAM objectives in OCP policies 

Natural Areas 
Systems Policy 2007)



STRATEGY GOOD PRACTICES:

Town of Gibsons 
high-level natural 
assets strategy

Halifax Green Network 
Plan highlights 
ecosystem functions 
and benefits of its open 
space system, and 
outlines strategies to 
manage open space. 

Surrey’s 
Biodiversity 
and 
Conservation 
Strategy

Vancouver’s 
Rain City 
Strategy



FUNDING STRATEGIES FOR NATURAL 
ASSET MANAGEMENT

DEDICATED FUNDING 
STREAM: 

City of Kitchener, Ontario: 
Dedicated funding for 
stormwater services

FINANCIAL INCENTIVE 
PROGRAMS: 

City of Guelph: multiple 
programs to reduce 
stormwater quantity, 
improve water quality and 
increase use of green 
infrastructure

GREEN OR CONSERVATION 
BONDS: 

City of Toronto raised $630M in 
capital, including for the Port 

Lands Flood Protection Project: 



Cumberland Community Forest Society
COLLABORATION & PARTNERSHIPS EXAMPLE

Funders/partners include:

• Comox Valley Regional District

• Village of Cumberland

• Environment and Climate 
Change Canada

• Comox Valley Land Trust 

Cumberland Community Forest Society: Mission to 
purchase & protect the Cumberland Forest 

->  545 acres purchased & protected



Thank you
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