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Historical Flooding Events - Muskoka

• Fourth major flood since 2013 

• The 2026 water levels approached or exceeded 2019 in some areas 

• Rapid snowmelt + significant rainfall

The "Century" Flood Event

Declared  Emergency

2013

Significant flooding in Huntsville and other 
pockets of District

2017

Most significant flood event in Muskoka's 
History

Declared Emergency

2019

Approached 2019 levels, exceeding them in 
the 3 large lakes

Mitigation efforts and coordination

No Emergency Declaration

2026
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Floodline and Lidar Mapping App
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Floodline and Lidar Mapping App
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Floodline and Lidar Mapping App
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Floodline and Lidar Mapping App
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Floodline and Lidar Mapping Demo:
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Better Information, Better Coordination, Better Decisions

Operational Awareness

• real-time intelligence 

• common operating 

picture

Public Information

• trusted public updates 

• interactive mapping

Regional Coordination

• stronger MERC 

collaboration 

• improved information 

sharing
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Investment since 2019

Made a Difference

Flood Protection

• Coffer Dams/Swamp 

Mats

• Risk identification

• Early deployment
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Muskoka's Natural Capital Inventory
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https://www.muskoka.on.ca/en/environment/EnviroHub.aspx

District of Muskoka EnviroHub 

https://www.muskoka.on.ca/en/environment/EnviroHub.aspx


Thank You!

Graham Good, Manager of Geomatics

graham.good@muskoka.on.ca

https://map.muskoka.on.ca/
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https://map.muskoka.on.ca/


Leveraging Innovation and AI for Water and 
Wastewater 

- Town of Midland

2026



Introduction
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Combines Likelihood of 
Failure (LoF) and Cost of 
Failure (CoF) to improve 
network reliability and make 
data-driven decisions for 
future investments.

Overview of developing a 
life-cycle management 
strategy for Midland's water 
and wastewater 
infrastructure.



Extensive quality control was 
performed based on industry standards 

to prevent data errors.

Water Network Data, Break History, 
Sanitary Sewer Inspections.

Data sources

Data Collection and 
Quality Control

27



Drinking Water Network 
Overview

PVC

45%

Midland’s water infrastructure is mainly: 

32%

Ductile Iron

9%

Cast Iron 

4%

Asbestos Cement 

4.3%

The average pipe age is 40 
years, with a 4.3% break 
rate over the past five 
years.

28



Wastewater Network Overview

The wastewater network consists of:

29

49 km PVC
34 km 
Asbestos 
Cement 

15 km 
Vitrified Clay 

SL-RAT inspections between 2020 and 
2022 revealed various blockages and pipe 
conditions.



Likelihood of 
Failure (LoF)

30

Machine learning models were used 
to identify pipe cohorts at risk of 
failure. Key parameters include 
material type, pipe age, and seasonal 
effects.

LoF calculated using physical, 
operational, and environmental 
factors.



Consequence of 
Failure (CoF)
CoF is evaluated using the Triple Bottom 
Line (TBL) approach:

31

(effects on water 
bodies).

Environmental

(service impact)

Social

(repair costs)

Economic



Key Results

Water 
Networkof the water network is 

in 'Very Good' 
condition.

91.5% 

32

0.7 km 
rated 'Very Poor', 
requiring urgent 
attention.

3.2 km rated 

'Fair' and 



Key Results

Wastewater 
Network

33

of the wastewater 
network is in 'Good' 
condition

38% 

1.6%
is in 'Very Poor' 
condition, with a high 
risk of failure.

50%
is in 'Fair' condition



Conclusion
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Targeted interventions can 
reduce failure risk and 
ensure long-term 
sustainability.

Leveraging data and machine 
learning allows proactive 
management of the water 
and wastewater networks.



Courtice Transit-Oriented 
Community District Energy 
System 
Ian McVey, Director, Climate & Environment
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About Durham Region

• Eastern GTA region experiencing major 
population and employment growth.

• Planning for growth from more than 
812,000 residents today to 
approximately 1.3 million over the next 
30 years.

• Major clean energy assets, including 
nuclear generation, grid investment, and 
a growing clean energy workforce.

• Courtice is located at the intersection of 
growth planning, transit investment, and 
low-carbon energy opportunity.

36
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• 2025 Bi-lateral Agreement 
forms the foundation for 
government-to-
government collaboration

• Agreement supports 
reconciliation, 
environmental protection 
and clean energy 
partnership opportunities

• The Courtice District 
Energy System is an 
opportunity to put that 
partnership into practice

37

Partnership with Mississaugas of Scugog Island First Nation



durham.ca

Courtice Transit Oriented Community (CTOC) – Context

38
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District Energy and the CTOC

• The GO service has resulted in the 
CTOC Secondary Plan – estimated 
29,000 residents & 8,000 new jobs.

• MTSA designation - minimum 
density of 150 people and jobs per 
gross hectare (secondary plan 
targets minimum density of 325 
units per net hectare within Mixed 
Use Core)

• Region led GO Station Funding Act 
– working collaboratively with MX 
to ensure the GO station gets built

• The higher densities that surround 
the GO station in the MTSA make 
the District Energy project feasible

39
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• District energy systems provide 
heating and cooling to multiple 
buildings from a shared central system.

• Underground pipes distribute thermal 
energy across a neighbourhood, 
campus or downtown district.

• These systems can improve efficiency, 
reduce emissions and support local 
energy resilience.

• In Courtice, district energy allows low-
carbon energy planning to be 
integrated before development is built.

40

District Energy 101
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Policy Foundation

• Community Host Agreement 
(2015): commitment to 
promote district heating from 
Energy-From-Waste (EfW) 
Facility.

• Durham Community Energy 
Plan (2018): identifies district 
energy as a strategic climate 
priority.

• CTOC Secondary Plan (2025): 
supports district energy 
connection in high-density 
mixed-use core

Technical Foundation
• Emissions Reductions: 70% 

reduction in GHG emissions 
compared to “business as usual”

• Cost effective: Lowest cost per 
tonne of avoided GHG 
emissions

• Energy security & reliability: 
reduces electrical grid 
requirements and supports 
system stability

41

Why Courtice is Ready for District Energy
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Council Direction: Move from Concept to 
Implementation

• Test municipal ownership through a Municipal Services 
Corporation model.

• Confirm private-sector market interest through a Request for 
Expressions of Interest.

• Explore public, private and Indigenous investment pathways.

• Refine costs, phasing and landowner assumptions.

• Return to Council with a final business plan in 2027.

42
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Ownership and Governance Model

43
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Project Delivery Models

44

Design-Bid-Build 
(DBB)

Design, Build, 
Operate, Maintain 

(DBOM)

Design, Build, 
Finance, Operate, 
Maintain (DBFOM)
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Market Sounding Confirmed a Financeable 
Pathway

What the market told us:

• Risk allocation matters – preference for availability-style 
structures

• Clarity drives pricing – governance, roles, timelines critical

• Strong interest in Indigenous partnership – openness to 
equity participation

45
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Delivery Approach - Phase 1 Distribution Piping Plan for DES

46

• First phase of 
distribution 
piping 
system

• Estimated to 
be 1400 m

• Service 
connections 
to buildings 
not shown
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Delivery Approach - Phase 1 Temporary Energy Centre 

Temporary Energy Centre at the UBC Neighbourhood District Energy System (Corix Utilities)
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Served by DYEC 
Waste Heat + Gas 
Boiler Peaking & 

Backup

• First phase of the DES will be heated by 
a ~8 MW Temporary Energy Centre (TEC) 

• Once there is sufficient development in 
CTOC, connection to DYEC will be 
initiated

47
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Target Project Development Timeline & Process 

48

2025-2027

• Inclusion of DE in Courtice MTSA Secondary Plan

• Establish Municipal Services Corporation for DE

• Establish JMSB and CTOC DES Bylaw

• Engagement with financial institutions re: project financing

2027-2034

• Phase 1 DES Design, Procurement and Construction

• Phase 1 DES in service in 2029

• Heat supply from temporary gas boiler plant in MTSA

2028-2036

• Negotiation of Phase 2 agreements

• Design and construction DYEC heat recovery system and transmission 
piping

2036-2050

• Heat supply from DYEC connected to Courtice DES

• Connection to DYEC to decarbonize heat supply

2050+
• Expansion beyond Courtice MTSA

Implementation Principles:

• Align district energy with 
land-use planning before 
development is locked in.

• Build the system in phases 
as demand materializes.

• Use a temporary energy 
centre to manage early-
stage investment risk.

• Connect to Durham York 
Energy Centre waste heat 
once sufficient load is 
established.



Risk Mitigation Framework
Courtice District Energy System: de-risking the path from pilot to practice

Demand & Timing Risk

KEY RISK

Will buildings connect?

When will load materialize?

MITIGATION APPROACH

Mandatory connection by-law

Phased build-as-you-grow system

Temporary energy centre

Landowner coordination

Policy + phasing reduce exposure

Delivery & Performance Risk

KEY RISK

Construction cost escalation

Design and performance risk

Operating cost variability

MITIGATION APPROACH

DBFOM delivery structure

Performance-based contract

Experienced DES operators

Defined performance KPIs

Procurement transfers lifecycle risk

Financial & Structuring Risk

KEY RISK

Cost of capital

Revenue stability

Participation structure

MITIGATION APPROACH

MSC cost-recovery utility model

Avoided-cost rates and fees

Financing partnership engagement

Indigenous participation pathway

Utility model supports financeability

Implementation risk is addressed through policy, phasing, procurement, and financing structure.
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Lessons for Moving Infrastructure Innovation 
from Pilot to Practice

• Plan early: Align land use, corridors, utility needs, 
and enabling policies early.

• De-risk demand: Mandatory connection tools and 
build-as-you-grow delivery reduce exposure.

• Create a financeable model: Governance, revenue, 
risk allocation, and procurement structure matter as 
much as technology.

• Use partnerships deliberately: Market sounding, 
Indigenous participation, public accountability, and 
private-sector expertise all shape implementation.

50
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durham.ca
@RegionofDurham

Region of Durham Youtube

Thank You!
Ian McVey, Director, Climate & 
Environment

Ian.McVey@durham.ca

https://www.durham.ca/en/index.aspx
https://www.facebook.com/RegionofDurham/
https://www.linkedin.com/company/regionofdurham/?originalSubdomain=ca
https://twitter.com/RegionofDurham?ref_src=twsrc%5egoogle|twcamp%5eserp|twgr%5eauthor
https://www.youtube.com/user/RegionofDurham
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