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OPTIMIZING FOR WILDFIRE RESILIENCE

Living Through
wildfire

Living With
wildfire

Living Well

Identify opportunities for “stacked” benefits.
Leverage what’s required to achieve what’s optimal.



Living Through
Wildfire

WILDFIRE HARDENING
• Life Safety - Critical & Mandatory
• Rare Occasion, Worst Case Scenario
• Delivers Less Worry, Not More Joy!
• “Highly Fire Resistant,” not “Fire Proof”





Living Through
Wildfire CA CODE

1. California Residential Code, Section R337, 
Materials & Construction Methods for Exterior 
Wildfire Exposure

2. California Building Code, Chapter 7A, Materials & 
Construction Methods for Exterior Wildfire 
Exposure

3. SFM Standard 12-7A



Living Through
Wildfire VENTS



BSI-046: “Dam Ice Dam”
BSI-141: “Shakespeare Does Roofs”

Living Through
Wildfire VENTS

Intumescent Vents

CRC Section R337.5 (Roofing)
Spaces between roofing & decking constructed to resist the intrusion of flames and embers, fire stopped with 
approved materials, or one layer of 72-pound cap sheet.



Living Through
Wildfire PLUMBING

Dektite Silicone Roof Boot

Plastic Vent Pipes? Rubber Pipe Boots?



Living Through
Wildfire VENTILATION

ERV “Snow Snorkels,” Lake Tahoe, CA

Premium Wall Vent Fresh Vent
DryerJack



Living Through
Wildfire WINDOWS

CA CODE REQUIREMENTS
• Multi-pane glazing (one tempered pane minimum)
OR
• Glass block units
OR
• 20-minute fire-resistance rating (NFPA 257)
OR
• SFM Standard 12-7A-2 (3x5 ft maximum test size)



Living Through
Wildfire WINDOWS

Pivot Windows (Thanks Andy!)
• Frame resilience (PVC, uPVC?)
• Tempered glass 4x resistant to thermal stress
• Interior pane most important
• Double pane may not protect interiors
• European fire-rated glazing



Living Through
Wildfire WINDOWS

Zola Firewall Window
• Australian BAL40 “Bushfire Standard”



Living Through
Wildfire WALLS

1 HR - Stucco 1 HR – Fiber Cement Class A - EIFS

EXTERIOR STONE WOOL INSULATION



Living Through
Wildfire WALLS

Alternatives to Stone Wool?

Wood Fiber (ASTM E84 Class B Flame / Smoke)



Living Through
Wildfire RAIN SCREEN

Ventilated or Vented?



Living Through
Wildfire LANDSCAPE



Living Through
Wildfire LANDSCAPE

Defensible Space with Graywater?



Living Through
Wildfire INSURANCE



Living Through
Wildfire AIR SEALING



Living With
Wildfire

WILDFIRE EFFECTS (SMOKE & GRID INTERRUPTION)
• Widespread Impact
• Increasingly Frequent
• Mitigation Improves Quality of Life During Events



Living With
Wildfire AIR QUALITY

AIR SEALING + CENTRALIZED VENTILATION W/ HEPA



Living With
Wildfire GRID OUTAGE

PASSIVE HOME = “THERMAL BATTERY”



Living With
Wildfire GRID OUTAGE

PASSIVE HOME = “THERMAL BATTERY”



Living Well

Leverage Benefits from 1st Two Categories AND…
Maximize Fire Hardening, IAQ, & Resilience in Grid Outages
Optimize for Health, Comfort, Quiet, & Efficiency (Phius/passive)



Living Well

“The design really encapsulates everything we were hoping to enjoy, and the Passive 
House benefits have really been as great as you said they would be.” - John & Adrienne

QUALITY OF LIFE



Living Well

“The design really encapsulates everything we were hoping to enjoy, and the Passive 
House benefits have really been as great as you said they would be.” - John & Adrienne

QUALITY OF LIFE

-$410.00

-$310.00

-$210.00

-$110.00

-$10.00

$90.00

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

2023 Energy Costs

Monthly Bill Yearly Total



Living Well

“The design really encapsulates everything we were hoping to enjoy, and the Passive 
House benefits have really been as great as you said they would be.” - John & Adrienne

QUALITY OF LIFE

7-Month-Old HRV Filters vs. New



Living Well RESILIENCE
House of batteries or house as a battery?



OPTIMIZED WALL

Living Through
wildfire

CA Building Code, Chapter 7a

(Sections 707A.3 & 707A.4 for Walls)

5/8” GYP

WRB

Sheathing

Living With
wildfire

Air Tightness = “Smoke Tightness”

(w/ Ventilation & Supplemental Filtration)

Better Performance in Grid Outages

Mineral Wool (min. 1”)

WRB/Air Barrier

Sheathing

Living Well

Comfortable, Healthy, Quiet, Durable

Resilient in Grid Outages

Mineral Wool (optimized)

WRB/Air Barrier

Sheathing



Fire Rebuild Design: “The Altadena”







Defensible 
Space Outside Thermal 

Envelope
Outside Thermal 

Envelope
Outside Thermal 

Envelope





Thank you! Questions?

Graham Irwin, AIA
Principal, Essential Habitat Architecture
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