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Understanding vulnerability, risk reduction options 

Supporting implementation, pilots, field trials

Foundation Drainage 
Model, U of G/ICLR

ICLR/U of G Basement Flood Protection Lab: https://basementfloodlab.com/

Standards, guides, assessment methods

Backwater valve flow patters – D. Nguyen et al. 2023

Basement flood protection; BCAs, foundational documents, I/I standards

WUI post-fire reports

Institute for Catastrophic Loss Reduction

www.pievc.ca

Boundary Layer Wind Tunnel, Three Little Pigs, damage inspection – UWO; Fastener 
withdrawal tests – K. Porter

https://basementfloodlab.com/
http://www.pievc.ca/


Residential: 64%

Commercial:
24%

Auto:
12%

2016 to 2025: ~$32 B
Hail, wildfire, pluvial flood, high wind 

drive most losses

August 5: Calgary Hail Event - $3.3 
billion – SECOND most expensive 

event in AB/CAN history

August 9-10, Hurricane Debby 
Remnants (QC) - $2.5 B – most 
expensive event in QC history

Image: Canadian Underwriter 2024

July, Jasper WUI 
Fire - ~$900M

Image: Toronto Star

July 16, Toronto SDHI 
Rainfall Flood - ~$940M

Image: Calgary Herald

Image: Canadian Underwriter, 2024

Residential: 
$17 B

Commercial

$5 B

Wind Cat Losses, 2009 to 
2024: ~$26.6 B

Auto:

$4.6 B

Residential: 
$13.2 BCommercial:

$7 B

Insured Flood/Water Cats, 2009 to 
2024: ~$25.2 B

Auto:
$5 B

Commercial:
$2.1 B

Hail Cat Losses, 2009 to 2025: 
~$14.9 B

Auto:
$4.2 B

Residential: 
$8.6 B

Wind Pluvial Flood

Hail Wildfire
Cat Losses, 2009 to 2025: ~$7.39 B

Commercial:
$2.57 B Residential: 

$4.7 B

Catastrophes in Canada



Image: Calgary Herald

Image: CTV

Image: The Canadian Press

Conditional Fire Risk: “This layer addressed the relative risk to a building, whether a building 
actually exists at that location or not.” Erni, Sandy, et al. "Mapping wildfire hazard, 
vulnerability, and risk to Canadian communities." International Journal of Disaster Risk 
Reduction. 101(2024).

Porter, 2023

Sandink et al., 2016

Wildfire

High Wind

Urban, basement flood

Hail

Generally: We know what to do, where to do it



Insurance Industry

Susan 
Penwarden

Managing Director, Personal 
Lines, Aviva Canada

Lisa Guglietti
Executive Vice President & Chief 
Operating Officer, P&C Insurance 
Solutions, Co-operators

Anna McCrindell SVP, Chief Operations Officer-
East, Wawanesa

Dipika Deol Senior Client Manager for Public 
Sector Solutions, Swiss Re

Rachel Barry Insurance Bureau of Canada

Peter Braid CEO, IBAC

Home Building Industry

Alex Miller CEO, Big Block Construction

Rick Weste President & CEO, Triple M 
Housing

Cassidy 
deVeer

President, 3rd Generation 
Homes

Jamie 
Yokowlski Doug Tarry Homes Ltd.

Bob Deeks President, RDC Fine Homes

Peter 
Darlington Solar Homes Inc.

Roadmap for Mass Adoption of Resilience Options

How do we implement resilience for homes?

For discussion today: 
Guidelines

RHTF Meeting - Toronto, Dec. 8 2025

Resilient Homes Task Force (Dec. 2025)



RHTF Resilience Guidance Material



Good Better Best

• Address recurring 
vulnerabilities

• “Low risk” to builders: 
Technically mature

• Incentivized by (some) 
insurers

• Comparatively low 
complexity and cost

• Enhance performance of “basic” 
options

• Some application in Canada; 
concepts based on research, lab 
assessments

• Measures may be more costly or 
technically complex when 
compared to “basic” options

• Full adherence to 
comprehensive guidelines, 
standards

• Emphasis on performance of 
buildings during extreme 
weather events

• Some solutions “still in 
development” or 
experimental

Tiers

Convert resilience guidance, standards into usable resources – prioritization

Goals: Risk reduction, constructability



Wildfire Basement Flood High Wind Hail

Good, Better, Best Guides - iclr.org/resilient-homes-task-force/

https://www.iclr.org/resilient-homes-task-force/


RHTF Resilience Guidelines

Tech sheets Insurance incentivesIntroductory material High-level checklists

https://www.iclr.org/resilient-homes-task-force/

https://www.iclr.org/resilient-homes-task-force/


Field trials

RHTF Field Trials

New Field Trials

Ontario – wind, flood, hail

Calgary - Avalon Field Trial Ontario - Empire Field Trial

NRC Project – Renovation Field 
Trials

BBC: Wildfire

Avalon: Wind, hail

Empire: Wind, flood, hail

ICLR-Durham Region

BBC – wildfire, Fernie, BC



Building Drain, Sewer Slope, run (Nov. 2025)

Documentation & iteration of guidelines

Gable End Wall Bracing (Jan. 2026)

BWV (Nov. 2025)

Framing (Dec. 2025)Foundation drain access (Dec. 2025)



Premiums Deduct. Sub-limits Avail.
Deprec. 
schedules

Post-loss 
resilience 
subsidy

High Wind ✓ ✓

Hail (✓) (✓) (✓) (✓) (✓)

Water/ 
Flood/SB ✓ (✓) ✓ ✓ ✓

Wildfire (✓) (✓) (✓) (✓)

Ha
za
rd

✓ – At least one national insurer in Canada.

(✓) – Applies to some markets/co-benefits with other hazards

All of the above highly dependent on insurer

Resilience impacts on insurance



Resilience Practices – Overview/Examples



Example: Hail, Good

Class 4 IR Roof Cover

Siding (no vinyl siding)

Skylights (where 
installed)

PV panels (where 
installed)



Example: Hail, Better Class 4 IR Roof Cover – IBHS Rated

Siding – enhanced products

Full-course underlayment

Eavestroughs

Skylights

PV Panels – hail impact testing



Example: Wind, Good

High wind rated shingles 
(most laminate products 
already comply)

Underlayment & 
tighter fastener 
patterns

Sheathing fastener patterns 
(additional nails)

Truss-to-top plate 
connections

Sheathing fastener 
length (2 ¼” length)



Wildfire: Building ignition

Images: University of Nevada Cooperative Extension, via Wildland Fire Risk Assessment and Mitigation Reference Manual, Province of Ontario, 2014.

Conduction/Direct Flame Contact

Convection/Transport of Embers

Radiant Heat

Source: A. Westhaver, 2017: Why some homes survived: Learning from the Fort McMurray wildland/urban interface fire disaster. ICLR.



Fully FireSmart Compliant Home (i.e., RHTF “Best”-- Images: ICLR, 2024)

Manage fuel, protect the building (envelope)



It’s not all steel and concrete!



Empire Field Trial - Basement Flood Resilience
Better: Secondary sump pump, means of access for foundation 
drainage for inspection, maintenance, protection of foundation 
drainage system from silt/blockage

Good: Lot grading and drainage, backup power 
for sumps, sewer backflow protection (much of this 
required locally already)

Incremental cost for “good” level: 
$1,754 for backup power and alarm



Call to action

Please review the resilience guidance documents – comments, 
feedback, questions: dsandink@iclr.org

Contact us for more discussion – we are happy to work with 
builders, renovators that are interested in exploring resilience 
options.

  2026-2028 – ICLR renovator field trials in partnership with 
CHBA 

RHTF outputs will be continuously posted to: 
www.iclr.org/resilient-homes-task-force

mailto:dsandink@iclr.org
http://www.iclr.org/resilient-homes-task-force

