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Presentation Outline

Role of Natural Assets in Climate Resilience
Natural Assets: What are They?

Drivers and opportunities for protecting and enhancing natural assets and our
watershed

Tools for watershed and natural asset protection and enhancement:
v Business Case for Natural Assets (BC4NA)
v Risk and Return on Investment Tool (RROIT)
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Role of Natural Assets in Addressing Climate Change

Mitigate Maintain
»

Deliver
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Mitigation of Climate Delivery of Services
Change Impacts




Natural Heritage System Protection and Climate
Resilience

Protecting and restoring the
natural heritage system and
its natural assets is one of
the most important climate
change actions we can
undertake for local
ecosystems.




Credit Valley Conservation Watershed
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Defining Natural Assets

... the stock of natural
resources or ecosystems that
are relied upon and managed,
or could be managed, by a
municipality for the
sustainable provision of one or
more local government
services.




Drivers and Opportunities for Natural Assets:
Federal and Provincial Requirements

Ontario Reg 588/17 5 (1) and 3(1) 5

e Every municipality to prepare an asset management plan for all
municipal infrastructure assets (including natural assets/green
infrastructure) by July 1, 2024

e Asset management address Climate Change vulnerabilities
Federal Infrastructure Funding

e Requires climate change risk assessment, ROI for best management
practices including economic, social and critical infrastructure
Impacts



Major Gaps Identified in Climate Change
Vulnerability Study

No Integrated Tools/Strategies between municipal
departments to incorporate NA into Asset Management
Planning or Compare with LID or Grey Infrastructure

No Common Standard for evaluating risk and determining a
feasible Level of Service under climate change to meet Reg
588/17

No Financial Tools to evaluate adaptation and mitigation
measures for their return on investment to meet Federal
Funding
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4 How do we
Y change/ natural asset investment?

How do we help our municipal partners to meet

Federal and Provincial Requirements wrt natural
assets and/or climate change?

What climate change options (specifically, those
related to natural assets) have the greatest return on

investment and co-benefits?
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1. Business Case for Natural Assets in Peel

« Natural asset registry (asset inventory,
condition and risk assessment, valuation of
services)

« Spreadsheet models to measure the cost of
management actions in relation to the value of
services

« Web-based interactive dashboard

2. Risk and Return on Investment Tool (RROIT)

/4 Credit valley
ﬁ l:tmurvuuan

« Focus on flood and erosion risk management

« Financial assessment of the return on
investment of different management options
by comparing life cycle costs to the benefits
(i.e., damages averted) under various climate
change scenarios

Business Case for Natural Assets in the
Region of Peel: Benefits to Municipalities
and Local Communities



Business Case for Natural Assets (BC4NA)

in Peel Region

FEDERATION FEDERATION
OF CANADIAN CANADIENNE DES
= 3 1 =2

Possibility grows here.

==

% BEACON

ENVIRONMENTAL

inspired by nature

’ﬂ Credit Valley
e Conservation

Toronto and Region

< Conservation
Authority

N

GREEN ANALYTICS

[F Region of Peel
Workingforjou

X2 BRAMPTON

wrampron.ca  Flower City

TOWN OF CALEDON

XA

MISSISSAUGa



[ Project Goal and Rationale ]

Stakeholder Requirements & Expecta
Customers, Regulators, Employees, Suppliers,
Project Goal: Help municipal partners measure and Organizational Plan &

. . Objectives
manage the contribution of natural assets to
municipal service delivery using asset management
frameworks

VISION

STRATEGIES

TACTICS

Why include Natural Assets in AMP?

« Comply with the 0.Reg.588/17

« Increase infrastructure asset portfolio resiliency
to Climate Change

» Reduce the risk, capital and operating expenses ) Reporting
of related grey infrastructure :

« Assist in maintaining the desired level of service Sy | Suenrpans | I
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Business Case for Natural Assets
in the Region of Peel

Case Study 1 Case Study 2

« Alton Lasn- « Mt Pleasant
(Caledon) board (Brampton)
Management
Scenarios (Cost-
Benefit Analysis)

Natural Asset Registry



Natural Asset Registry

Asset Polygon
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Condition assessment

Risk assessment



Natural Asset Registry - Key Steps
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Natural Asset Registry — Inventory (Alton)

Natural Assets in Alton

[C—]] Aiton Boundary

[ 1 Agroecosystem
[[] Created Greenspace
[ Grassland

I wetland

[0 woodland

= Park Boundary

w GREEN ANALYTICS
measunng environmental values

Natural Asset Classes
in BC4NA:

Forests/Woodlands
Wetlands
Grasslands/meadows
Parks/Manicured
green space
Agroecosystem
Streams/Lakes
Aquafers/groundwater



Natural Asset Registry - Scope of Services ]

Air Quality

Carbon Sequestration
Property Value

Urban Heat Reduction e -
Stormwater Management i;;'_-,_'_-';f;;"_“ ok
Recreation el




Linking Services to Relevant Assets

Benefit Provided by Natural Assets

Link to Municipal Services

Relevant Natural Assets

Reduce stormwater impacts

Stormwater management

Forests, wetlands, grassland

Recreation provision and tourism
attraction

Parks, recreation and tourism objectives
Public health

Forests, wetlands, grassland,
greenspace

Reduction in urban heat

Public health and climate change adaptation
objectives

Forests, wetlands, greenspace,
and other natural urban areas

Air quality improvement

Public health

Forests, wetlands, greenspace,
and other natural urban areas

Carbon sequestration

Climate change mitigation objectives

Forests, wetlands, grassland,
pasture

Property value

Tourism objectives and property tax collection

Forests, wetlands, grassland,
greenspace




Natural Asset Registry Summary Table
Stormwater Management Services (Alton)

Stormwater Quantity Reduction
and Quality Improvement
Assets in Alton

[T Alton Boundary
[ Isolated Wetland
B Palustrine Wetland
[ Riverine Wetland
[ woodland

[ Open Green Space

Asset Type Count of Asset Total Area of Assets (ha) | Total ESV ($ Millions)
Polygon
52 278

Woodland $52.9
Isolated I 10 $28.1
Palustrine 40 51 $5.5
Riverine 50 108 $93.0

Open space 32 195 $88.2




Natural Asset Condition -
Rapid Conditions Assessment Method (RCAM)

GAP: lack of approach to assess N
the condition of municipal natural  |A
assets

RCAM allow municipalities to:
Document assets

Assess asset condition

Compare similar assets

Rank assets

Prioritize asset for management
Monitor assets

Hungry Hollow Natural
Assets Score

- 1 = Very Good
[ 2= Good
[ ]3=Fair

0 0.5 1 1.5 - 4 = Paor
N T T
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Natural Asset Registry — Risk Assessment

« Selected based on:
— Level of concern

«  Workshops considered a range of risks

— Ability to model changes in services
— Link management actions and changes in services

Alton
Wildfire
Contamination due to salt applications

Mount Pleasant

Invasive Species
Contamination due to salt applications
Overuse and dumping




Natural Asset Management Scenarios and

Cost-Benefit Analysis

Risks to
Assets

4 A

Management Scenarios

Do Nothing: Loss of
assets

Maintain: Mitigate risks

Enhance: Increase area of
assets

N\ J

(

Cost-
benefit
Analysis




Natural Asset Management Scenarios - Enhance (Alton)

Reforestation | Naturalization
Area (ha) Area (ha)

Woodlands

Agro-
Created

Increased services due to
enhancement actions:
« Stormwater: by $826,200
« Carbon Sequestration: by $146,146
« Air Quality: by $115,679,495

Reforestation Prioritization
in Alton

[ Alton Boundary
[T Reforestation Area

& GREEN ANALYTICS
y measunng environmental values




Cost-benefit Models

INPUTS OUTPUTS
Discount rate Net present value (NPV) of

: : services
Risk reduction under _ . _
Maintain (set at 90%) Do Nothing (declining services)

L o .
Sep [edmEre vEle 6f ‘ Maintain (90% of risk removed)

Enhance (added services)

assets

Risk probability NPV of costs
profiles Maintain Costs
Cost of Maintain and Enhance Costs

Enhance action Benefit-cost ratios



Summary Carbon Air Quality  Property Value | Recreation Provision  Stormwater  Heat Stress Reduction

Mt Pleasant | Stormwater Assets | Salt Risk

Wildfire Salt @

Low Moderate High
I Maintain: Benefits Stream (in §)
Maintain -
e A s 77212750 67213019 57970200 50014627
oos Year 1 Year & Year 11 Year 16
43130045 = TS64932.83 652,563.50 562071297 435528032
557818.85 Year 2 Year T Year 12 Year 17
B 1783922 35 T34 461009 633,553.00 54551879 471 43870
W 172523785 Year 3 Year B Year 13 Year 18
B Z158547.05 713.070.10 615.106.09 530,602 15 45T, FO8.00
I Year 4 Year 9 Year 14 Year 19
— o 852 302138 SeT.1E1.84 51514913 444 37522
el & Year 5 Year 10 Year 15 Year 20
MAINTAIN AREA COST VALUE OF DO BEEMEFIT RATIO
MNOTHING

11.94M 643.04 5.26M
® 0 55.37K 0.89

®

https://cvc.ca/ecosystem-goods-services/business-case-for-natural-
assets-in-peel/




Links to BC4NA Report and Dashboards

BC4NA Report:

https://cvc.ca/wp-
content/uploads/1970/01/BC4NA in RoP f -
20210816 GA rt071021.pdf

BC4NA Dashboards:

https://cvc.ca/ecosystem-goods-services/business-case-for-
natural-assets-in-peel/

Questions? Please contact Tatiana Koveshnikova
tatiana.koveshnikova@cvc.ca




[ Risk and Return on Investment Tool (RROIT) ]
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Damage to Buildings (Baseline)

$90,000
$80,000
$70,000
$60,000
$50,000
$40,000
$30,000
$20,000
$10,000

Total Damage to Buildings

2_YEAR 10_YEAR 50_YEAR 100_YEAR

Storm Profile

Flood Damage to Roads and Railways

$350,000

@ $300,000

g 5250000 Roads at risk of urbanoverland flooding (100 yr)
B $200,000 [ Buildings at risk of high GW levels (100 yr)

T $150,000 i o . :

2 5100000 I Buildings at risk of overland flooding (100 yr)

% $50,000 l L ' Alton settlement area

© 4 2

% 2_YEAR 10_YEAR S0_YEAR 100_YEAR Ral[way

E Storm Profile Roads

® Flood Damage to Roads m Flood Damage to Railways

| Riverine flood plain (100 yr)



@ Risk and Return on Investment 7 X
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W MyQVC @ RROIT Tool
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without basement
damage
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Mobile Home
damage

Woad framed
apartment (4 flnors
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Concrete apartment
building (5 floors or
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Office/ Retail
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Tool Features — Economic Impacts

Impacts determined based on event based riverine flooding, urban overland flooding,

groundwater flooding, sanitary sewer backup and erosion

{ Direct Damage —
{ Indirect Damages

Economic Impacts

Buildings =

Property Damage - Public
vs. Private

Residential Displacement

Business Interruption

Roadways/ Railways e

Direct Damage

Infrastructure maintenance,
repair, or replacement

Critical Infrastructure/ Utilities

Direct Damage

Infrastructure maintenance,
repair or replacement




Tool Features — Social Impacts

Impacts determined based on event based riverine flooding, urban overland flooding,
groundwater flooding, sanitary sewer backup and erosion

Public Health - injury and death

Public Health - disease outbreak and
illnesses

Social Impacts

https://www.theglobeandmail.com/news/toronto/one-year-later-
toronto-remembers-the-flood-of-2013/article 19511329/



Tool Features — Environmental Impacts

Impacts determined based on event based riverine flooding, urban overland flooding,
groundwater flooding, sanitary sewer backup and erosion

Stream degradation

Critical infrastructure
exposure

Environmental Impacts

https://cvc.ca/conversations/streambank-erosion-washing-
away-misconceptions/



Assessment Can be done at different Scales

Watershed-wide

Erosion assessment

LEGEND

[ Subwatershed

— Creek
Renfrew_Boundary

1 Parks_Renfrew

= 100yr Floodplain
Roads

Community-wide
Urban flood risk

Other Assessments:

« Riverine Flooding
« Sanitary Sewer backup
« Groundwater flooding

 Health impacts



Economic Impacts — Case Study #1

LEGEND
»= I Flooded Buildings (Riverine)

Historic Flood Complaints

1 ™ Flooded Buildings (Urban Overland)

Flood Type

Transportation >4
- Ra.ilwziy"r Q _ y R|Ver|ne
y /] Ry SIX ST flooding
v | Urban
»( flooding

Flooded
Buildings
(100- yr)

150

2400

Total
Damages

($)
$21M

$400M



Economic Impacts — Case Study #2

Legend
Y Historic flood complaints
Buildings at risk of high GW levels (100 yr)
I Buildings at risk of overland flooding (100 yr)
Alton settlement area
Railway
Roads
— Shaws Creek

Flood Type

Urban
overland
flooding

Groundwater
flooding

Flooded

Buildings
(100- yr)

150

52

Total
DETYET[ES

($)
$38M

$13M



Total Direct Damages ($)

Event- based Damage Quantification
(Public and Private)

Case Study 1

$450,000,000
$400,000,000
$350,000,000
$300,000,000

$250,000,000
$200,000,000
$150,000,000
$100,000,000
$50,000,000 I
$_ -

100yr 50 yr 25 yr 10 yr 5yr 2 yr
Storm Profiles

m Flooded Buildings - Riverine

® Flooded Buildings - Urban Overland Flooding and Storm Sewer
Backup

m Flooded Roads (Riverine & Urban)

m Flooded Railways (Riverine and Urban)

Case Study 2

Total Direct Damages (3$)

$1,400,000

$1,200,000
$1,000,000
$800,000
$600,000
$400,000
$200,000
$-

100 yr 50 yr 10 yr
Storm Profiles

m Groundwater Flooding
m Urban Overland Flooding and Storm Sewer Backup
® Roads



Total Damages to Infrastructure, $

18000
16000
14000
12000

g
g

8000
6000
4000
2000

Legend

=== Watermains at risk of erosion damage (100 yr)
= Stormsewers at risk of erosion damage (100 yr)
= Railways at risk of damage due to flooding (100 yr)

=== Roads at risk of damage due to flooding (100 yr)
Roads
Alton settlement area

Watermains utility damage (baseline)

2_YEAR 10 YEAR 50 YEAR 100_YEAR
Storm Profiles

Flood Damage to Roads and Railways

$350,000
W
g $300,000
=
T $250,000
=
B $200,000
€ $150,000
o
= $100,000
[«5)
& $50,000 .
= 2_YEAR 10_YEAR 50_YEAR 100_YEAR
s Storm Profile

m Flood Damage to Roads ® Flood Damage to Railways




Social vulnerability risk and municipally owned services whose emergency response ability may be
impacted due to flooding A

Legend
Potential level of social vulnerablity
risk due to injury or fatality
Bl High
71 Medium
[ Low

/. Fire Stations

@ Police Stations

© Community Centers
[ watershed Boundary

Roads
| 100yr Floodplain

SoVI > 4.6 + risk of disease/injury (resulting from riverine and/or overland flooding)
2.3 > SoVI > 4.6 + risk of disease/injury (resulting from riverine and/cr overland flooding)
Low 2.3 <SoVI + risk of disease/injury (resulting from riverine and/or overland flooding)

SoVI - Social Vulnerability Index
.




Striking the Right Balance




Priority Assets for Infrastructure Upgrades

Riverine Urban

LEGEND
damage-uom-reaggregation-350YR_FUT
LEGEND Clo.74
damage-DA-dominant-buildings-roads-rails-erosion-ci-bridges-350YR_FUT [174-634
[ 10-824691 LEGEND [ 634-3522
824691 - 2323794 .
— damage-riverine-reattributed-100YR_FUT (7 3522- 11070
[] 2323794 - 4105988 [ 11070 - 24407
[ 4105988 - 6746047 [ $0 - 500,000
[ 6746047 - 9575545 3 $500,000 - 1,000,000 [ 24407 - 45208
[ 9575545 - 12298944 [ $1,000,000 - 1,500,000 [ 45208 - 72587
I 12298944 - 16026188 B $1,500,000 - 2,000,000 [ 72587 - 111819
I 16026188 - 26189300 B $2,000,000 - 2,013,210 [ 111819 - 186863
I 26189300 - 56923383 [ 186863 - 381819
[ 381819 - 15748758

Il 56923383 - 93646704



Identify communities that maybe vulnerable to health
and safety risks associated with flooding to prioritize
land acquisition and EMS Preparedness

GTA

News /GTA

Mississauga resident living in tent since flood

Ken Hills, 60, is one of hundreds living near Cooksville Creek displaced since last week's
storm.

El wTweet 32 G+ 0 [ reddit thist

Legend

Social Vulnerability Index
per Dissemination Block
(Class: Range)

[ Jiow:071-3.00
I Medium: 3.10-5.54 . ; 10 Ken

I Hign: 555-13.83 | | |




Erosion Mapping can help identify win-win opportunities for municipal
infrastructure, aquatic and natural heritage system restoration

LEGEND

Coldwater community
© Brook Trout
Erosion Index
=—0-15 TRy Ty i S = _
1.5-37F . i . .
Source: Chris Halliday, Orangeville Banner. Orangeville

3.7-85 reroutes trail near area suspected of aggravating flood waters




Identify and make the case for win-win opportunities for park
land acquisition, flood mitigation and our Natural Heritage
System

LEGEND

Natural Heritage Restoration Priorities
I Priority 1

[ Priority 2

[ Priority 3

[ Priority 4

Priority Neighbourhoods (Total Flood and Erosion Damages)
[ ]0-4521693

[ 4521693 - 16026188

I 16026188 - 56923383

Il 56923383 - 93646704



Making the Case for Green Development Standards

$96

$
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Natural Assets and Flood Mitigation

Protecting and restoring natural assets
(wetlands, forests and open space) in
developing landscapes prevent runoff
that would have occurred if the natural
asset was otherwise developed.

Natural asset protection is most
relevant in greenfield or ‘new
development’ settings, whereas natural
asset restoration/creation is most
relevant in infill or retrofit
developments.
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Figure 34. lllustrative Example of How the Subcatchment Runoff Rate-Damage Curve is Used to Estimate Riverine
Damages Before and After Wetlands are Restored or Protected



Making the Case for Natural Assets

Net Present Value , NPV (Thousands, $)
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[ Contact us

e If you are interested in RROIT, please contact Christine Zimmer
christine.zimmer@cvc.ca and Karen Finney karen.finney@cvc.ca







