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Understanding vulnerability, risk reduction options 

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

Supporting implementation, pilots

Foundation Drainage 
Model, U of G/ICLR

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

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

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

WUI fire inspections

Institute for Catastrophic Loss Reduction

www.pievc.ca

Standards, guides, assessment methods

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


Why tiered resilience options?



The knowledge largely exists – but how to mobilize?

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



Insurance Industry (appointed by ICLR)

Susan Penwarden (Co-
Chair)

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

Craig Stewart Vice-President, Climate/Federal, IBC

Peter Braid CEO, IBAC

Home Building Industry (appointed by CHBA)

Alex Miller (Co-Chair) CEO, Big Block Construction

Rick Weste President & CEO, Triple M Housing

Cassidy deVeer President, 3rd Generation Homes

Carl Pawlowski Senior Manager, Sustainability, Minto Communities 
Canada

Bob Deeks President, RDC Fine Homes

Peter Darlington Solar Homes Inc.

Resilient Homes Task Force (2024-2025)



Good Better Best

• Address recurring vulnerabilities
• Independent of ”municipal-side” or 

landscape intervention
• “Low risk” to builders: Technically 

mature, already in codes 
(inconsistently applied), routinely 
applied in some jurisdictions, 
currently incentivized by (some) 
insurers

• Likely applicable anywhere in 
Canada/across hazard areas

• 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

• Cost, practicality – may not be fully 
assessed of all options

• Full adherence to comprehensive 
guidelines, standards

• Emphasis on performance of 
buildings during extreme weather 
events

• Some solutions “still in 
development” or experimental – field 
trials inform updates to standards, 
guidelines

Good, Better, Best

Primary Goals: Builder Education/Engagement, Risk Reduction, & Constructability



How are we arriving at the tiered lists?

1. Guidelines, Standards, and BCAs
2. RHTF Pilot Working Group (and additional consultation)
3. Detailed Building and Insurance Industry Resilience Options Surveys
4. Builder Field Trials
5. Insurance Industry Guidance – including available “incentives”
6. Market Research



Standards, Guides, Benefit-Cost Assessments

Wildfire

High Wind

Urban, basement flood

Hail (comprehensive guidance developed for RHTF, based on 
Calgary damage assessments)



Pilot Working Group: General guidance; ”Paper Pilots”; How to 
design guidance documents useful to builders, trades, construction 
managers

Topic area leaders, co-authors, reviewers of resilience recommendations

RHTF Pilot WG: Mattamy, Minto, Avalon, RDC, DTL, 3rd 
Gen., Curo, Aviva, TDI

Wildfire: RDH, FireSmart Canada, Big Block Construction

High wind: CWC, DTL, Western U/NTP, Co-op

Hail: Western U/NHP, Travis Engineering, ICLR, Co-op

Basement flood: ICLR, Co-op

General partners, sponsors: NRC, SCC, NRCan LEEP, TDI, 
Co-operators, Aviva

RHTF, PWG

Example: Initial Iteration of Builder Tiered Checklist(s)



Building/Insurance Industry Surveys (separate surveys for 
each industry)

10

8  7  6  5  4  3  2

Surveys completed for high wind, hail, basement flood – WUI fire to be issued soon



ICLR, CHBA Builder Field Trial/IDP Projects

IDP Sessions; Detailed Technical 
Discussions – Designers, PMs, 
Buyers, etc. 

IDP Sessions:
Context: ICLR
WUI Fire: FireSmart/RDH
Hail/Wind: NHP/CWC
Basement Flood/Wind: 
ICLR/NTP/CWC

Exercise 1:
Rate each resilience option:
- Design impact
- Constructability
- Owner acceptance
- Hard cost
- Maintenance

Exercise 2:
- Rank priority for field trial project

Wildfire session Hail/Wind session
Wind/Basement flood 
session (and hail)

Sessions Moderated by Building Knowledge Canada



Insurance “Incentives”

Premiums Deduct.
Caps (Sub-
Limits)

Avail.
Deprec. 
Schedules

Insurer 
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



Market Research: Determination of Costing

Nov. 2024; 1,000 respondents: 125 homeowners & home buyers in: South/central 
BC (wildfire); Calgary area (hail, urban flood); GTA (wind, urban flood); Halifax 
region (wind, flood). 

Hazard Owners Buyers

Wind 75% 81%

Wildfire 69% 86%

Flood 67% 79%

Hail 62% 78%

Willingness to invest Amount Hail Wind Flood Wildfire

$5000+ 55% 48% 47% 45%

$10,000+ 26% 44% 42% 40%

$25,000+ 8% 4% 5% 5%

Owners: Willingness to invest

Amount Hail Wind Flood Wildfire

$5000+ 46% 51% 50% 50%

$10,000+ 42% 46% 44% 43%

$25,000+ 4% 5% 6% 7%

Buyers: Willingness to invest



Tiered Options



Hail

Class 4 IR roof cover, “better” 
siding, no acrylic skylights, 
minimum IEC testing standard for 
PV

“Better” (IBHS rated) roof cover, 
secondary water barrier, 
tempered/polycarbonate skylights, 
metal eavestroughs with guards, 
higher standards for PV

High-end Class 4 roof cover 
products, fibre-cement, stone, etc. 
siding, roof vents, address windows 
(glazing, trim, drip caps), heavy 
gauge steel gutters



High Wind

High wind resistant roof cover, 
secondary water barrier, roof 
sheathing fastener patterns, roof-
to-wall connections

Basic vertical load path, enhanced 
secondary water barrier, items 
routinely applied but more costly 
(e.g., better siding)

Full compliance with CSA S520: 
The above plus comprehensive 
bracing, fenestration, doors, 
siding, “enhanced” vertical load 
path



Urban/Basement Flood

Do not locate in known flood hazard area 
(river, coastal, groundwater), lot grading 
and drainage (inc. stairwells, driveways), 
no cross-connections, backup power for 
sumps (where present), sewer backflow 
protection 

Enclose stairwells (where present), 
address window wells, utility 
penetrations, provide access to FD for 
maintenance, appropriately sized sump 
pumps (where present), steeper grade on 
BWVs

Full application of CSA Z800 and some 
additional enhancements



Wildland Fire (DRAFT)

• Roof cover & elements that result in ignition of 
debris immediately next to the building, fire 
spreading into attic; ”constructable” options

• Additional roof details, eaves and soffits, 
venting, siding, flashing, fire resistance in walls 
(where necessary), decks, elevated structures, 
windows & doors

• Comprehensive application consistent with 
NRC WUI Guide CC1. Consistent with new  
FireSmart Development Guide. 

Tiered options:



Next Steps



Communicating to Builders & Buyers

Images: ICLR



It’s not all concrete!



Outputs (year-end): Guides, Justification, 3D Diagrams

High level resilience checklists

Supporting Documentation



RHTF – Next Steps

ICLR/CHBA Resilient Homes Task Force:

• Ongoing field trial projects in Fernie, BC (wildfire), Calgary (wind, hail), S. 
Ontario (urban flood, wind). 

• Guidelines, market research, etc. to be complete by end of 2025 (NRC & SCC 
Contracts).

• CSA Z800 update, WUI Fire Guide-based standard – RHTF outputs/findings 
will be integrated. 

Beyond 2025: 

• ICLR developing ongoing building industry partnership with a focus on field 
trial projects. Further development of guidance documents should be based 
on actual implementation of resilience options. Expand into multiple sectors 
beyond RHTF (2026-2030). 

Thank you! Contact: dsandink@iclr.org
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