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Building for the Future: Integrating 
Fire Resilience with Energy Efficiency 

in High-Performance Design

NBI Vision:
A built environment that equitably delivers 
community benefits and climate solutions.
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This webinar was developed in partnership
with the LEARN Program.

The LEARN Program is a San Diego-based 
workforce education and training program that 
has partnered with New Buildings Institute
and AWHI to offer free energy efficiency and 
electrification webinars. Please visit the 
LEARN website for more information: 
www.sandiegolearn.com

Integrating Fire Resilience with Energy Efficiency

In today's webinar we'll discuss:

How fire-resistant materials can align with energy-
efficient design to create resilient, sustainable buildings in 
wildfire-prone regions
• Wildfire resistant building enclosure design and 

construction and lessons learned from past disasters
• Natural and healthy materials for fire and climate resiliency
• Regulatory barriers and opportunities for earthen and bio-

based materials
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Today’s Panelists

Cameron Chorney Ali Samantha Keenan Ben Loescher

Quiz time!

What physical elements in the city contributed the 
most to the spread of the January 2025 Eaton Fire?

• Trees and landscaping

• Homes and cars

• Lighting, communications, and energy infrastructure

Source: https://dirt.asla.org/2025/04/01/with-a-landscape-approach-we-can-reduce-the-risk-of-the-next-
wildfire-disaster-by-ronnie-swire-siegel/
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MAY 14, 2025

Wildfire Resistant 
Construction -
Lessons Learned 
and Rebuilding

Cameron Chorney | PE 
Associate, Senior Engineer 
cchorney@rdh.com
RDH Los Angeles

© RDH Building Science, Inc. 2021

All rights reserved. No part of this presentation may be 
reproduced or transmitted in any form by any means, 
electronic, mechanical, photocopy, recording, or other 
without prior written permission.

Disclaimer

This material is intended to be used for reference, continuing education, and 
training purposes only. Neither RDH Building Science, Inc., nor the persons 
presenting the material, make any representation or warranty of any kind, 
express or implied, with regard to whether the material is appropriate for, or 
applies to, any specific project circumstance or condition.

Applicable and current laws, codes, regulations, standards and policies, as 
well as project and site-specific conditions, procedures and circumstances 
when applying the information, details, techniques, practices and procedures 
described in this material.
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Outline

 Why Wildfire Resistant 
Construction?

What is Wildfire Resistant 
Construction (WFRC) ?

Wildfire Resistant 
Construction Details

 Climate Change Mitigation

 Additional Resources

Why Wildfire Resistant Construction?
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Why Build Wildfire Resistant Homes?

Wildfire 
Risk

Likelihood
The average annual 

likelihood that a location 
will experience wildfire

Intensity
The amount of energy 
produced by the wildfire

Susceptibility
The projected estimated 
impact on structures due 
to wildfire

Wildland-Urban Interface (WUI): A geographical area identified as a 
"Fire Hazard Severity Zone" or other areas designated by
the enforcing agency to be at a significant risk from wildfires.
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Impact
 United States
 ~30% of US Pop lives in WUI 

zone (Radeloff et al. 2018)

 ~99M
 1 in 6 Americans live in areas 

with significant wildfire risk

https://www.washingtonpost.com/climate-
environment/interactive/2022/wildfire-risk-map-us/
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Impact
 United States
 ~30% of US Pop lives in WUI 

zone (Radeloff et al. 2018)

 ~99M
 1 in 6 Americans live in areas 

with significant wildfire risk

https://www.washingtonpost.com/climate-
environment/interactive/2022/wildfire-risk-map-us/
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Why Build Wildfire Resistant Homes?

Embers cause 50-90% of structure ignitions

WFR construction reduces risk of structure ignition 
from embers and heat

Camp Fire (2018) - California
Homes built before 2008 - 18% survived
Homes built after 2008 - 51% survived
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What is Wildfire Resistant Construction (WFRC) ?
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What is Wildfire Resistant Construction (WFRC) ?

Reduces risk of structure ignition 
due to wildfire

Slows the spread of fire in a 
community

Should be used in tandem with other 
mitigation measures

Landscaping
Fuel management
Structure response (fire fighting)

Not fire-proof

What is a Fire Resistance Rating (FRR)?

Fire Resistance Rating (FRR) = 
duration of time that an 
assembly can withstand 
exposure to fire under standard 
testing conditions without 
collapsing or allowing fire to 
spread to the unexposed side.

Stems from urban fires in the 
late 1800s and early 1900s and 
typically fires starting inside 
buildings

In the IBC, all assembly fire 
resistance ratings are based on 
interior fires
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ASTM E119 - 2 Hour Listing for Unique 
Assemblies: e.g. 1” stucco over strawbale

Wildfire Resistant Construction Measures
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Fire Resilient Construction Measures

1. Roof

2. Gutters and downspouts

3. Eaves, soffits and roof projections

4. Exterior walls

5. Foundation walls

6. Windows and doors

7. Decks and balconies

Roof

1. Class A roofing material (e.g. 
asphalt, tile, metal, composite)

2. Flashing is non-combustible

3. Pipes are non-combustible

4. Vents non-combustible with 
screen (<1/8”)

5. Cants, curbs, nailing strips non-
combustible

6. No gaps greater than 1/8”
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Gutters and Downspouts

1. Non-combustible (ie. aluminum)
with screen or guard to prevent
buildup of debris

Eaves, Soffits and Roof 
Projections

1. Eaves, fascia, roof projections non-
combustible

2. All roof vents non combustible with 
screen (<1/8”)

3. Soffits, gable ends, and roof projections 
enclosed when not used for venting
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Solar Panels

 Install Class A rated panels for greatest 
protection

Maintain panels free of damage and debris

 Install invertor and energy storage components 
within the building and not within 5’ of
exterior walls

Fire classification requirements were updated 
in 2014 (UL 1703) with focus on fire 
performance considerations

 Installation very important

Exterior Walls

1. Wall cladding extends from top of 
foundation to underside of roof 
structure

2. No gaps greater than 1/8”

3. Fire Resistance Rating ASTM E119 from 
the exterior

4. Non-combustible cladding (e.g. fiber 
cement, stucco, metal)

5. Rainscreen has non-combustible screen 
mesh
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Window failure

Wildfire enters interior of building 
through failed windows

Glass can fail when:
 Exposed to extreme heat 

(radiant/flame)
Wind blown debris

Frames can fail:
 Deformation caused by extreme 

heat
 Frame deformation
 Between glass unit and 

separators/interlocks

 Combustion caused by heat

Image Credit:University of California, Agriculture and Natural Resources
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Windows

Multi-pane (minimum double glazing); 
including,

Minimum one pane of tempered glass 
(preferably the outer pane); AND

 Fire-resistant frame material, for example:

 Metal (aluminum, steel), thermally broken; OR
 Wood with non-combustible skin (ie. 

aluminum clad); OR
 uPVC with steel reinforcement to prevent 

frame deformation; OR

 Fiberglass with fire resistant resin.

 Skylights should meet the requirements 
listed above.

Doors

Non-combustible door skin (for insulated 
doors), OR

Solid wood core not less than 1 ¾ inches 
thick (44mm), AND;

 Stiles and rails must be minimum 1 3/8 inches 
thick;

 Raised panels must be minimum 1 ¼ inches 
thick except the perimeter of the panel, which 
can taper to a minimum 3/8” thick.
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Wildfire Resistant Construction Details

Enclosure Vulnerabilities
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+Importance of Details

Once the wall assembly is designed and 
meets the 1h WFRR then develop the 
building enclosure details for fire protection

Getting the details correct is just as critical 
as the assembly design - is a complete 
system

 Non-combustible materials
 Resistant to high temperatures from contact 

with brands/embers and from radiant heat
 Block ember entry w/ screens
 Protect temperature sensitive materials like 

wood, plastics etc.

Consider resiliency and post-fire repairs

Wildfire Resistant Barrier (WFRB)

Same idea as air barrier, vapor barrier, 
water resistant barrier

Must be continuous and encapsulate 
the combustible elements of the 
building

Must be able to resist heat and embers
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RDH WFRC Technical Sheets & Other Technical Guidelines
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Climate Change Mitigation

Emissions Intensity by Source

kg 
CO2e/kWh

lbs 
CO2e/kWh

Generation 
Source
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Energy 
efficiency and 
electrification

Energy Use Operational Greenhouse Gas 
Emissions

Electrifying heating can 
have a significant 
impact on operational 
greenhouse gas 
emissions (depending 
on energy grid)

Seek opportunities to 
electrify

Appliances
Heating and Cooling
Vehicles

80%
Savings

25%
Savings

Additional Resources
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 Rockwool/RDH Technical Bulletin: https://www.rockwool.com/syssiteassets/o2-
rockwool/documentation/technical-bulletins/residential/rockwool—building-with-stone-wool-in-wildfire-
prone-areas.pdf?f=20250311140839

 SFPE WUI Handbook: https://www.sfpe.org/wuihandbook/home

 NFPA Wildfire Resources: https://www.nfpa.org/education-and-research/wildfire

 2022 CBC – Chapter 7A: https://up.codes/viewer/california/ca-building-code-2022/chapter/7A/sfm-
materials-and-construction-methods-for-exterior-wildfire-exposure#7A

 Calfire WUI Listed Products: https://osfm.fire.ca.gov/what-we-do/fire-engineering-and-
investigations/building-materials-listing

 IBHS Wildfire Research: https://ibhs.org/risk-research/wildfire/

 AIACA Hardening for Wildfire Resilience: https://aiacalifornia.org/news/hardening-for-wildfire-
resilience/

 Continuing Education: Wildfire-Adapted Design: https://www.architecturalrecord.com/articles/14853-
continuing-education-wildfire-adapted-design#continuing-education

 Sustainable Defensible Space - www.defensiblespace.org

Additional Resources

Materials

For Fire [& Climate] 
Resiliency

A fire poppy only blooms after a wildfire.
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Image: LA Times 2025-05-04

Image: Jae C. Hong
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Diagram: The Manual of Biogenic House Sections by LTL Architects

Can we put our planet forward…finally?

Image: climatescience2030.com
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What is a healthy home?

Healthy for the home’s occupants.

Healthy for the home’s builders.

Healthy for the material manufacturers & surrounding communities. 

Healthy for the planet.

Image: The New NaturalHouse Book by David Pearson

Diagram: USGBC Better Building Materials Guide
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Diagram: sixclasses.org

PFAS

Diagram: sixclasses.org
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Flame Retardants

Diagram: sixclasses.org

How to be high performance and fire resilient at the exterior 
envelope of a healthy home:

- Use fewer construction materials in fire resilient assemblies and ensure that the 
materials used have low embodied energy to significantly reduce short-term 
emissions.

- Choose bio-based and/or recyclable fire resistant materials.

- Lock as much carbon storage into the structure as possible.

- Protect workers, occupants and the planet by choosing products that have lower 
toxicity in manufacturing, construction and disposal. Fewer plastics, fewer chemicals, 
less plastic foam.

59

60



5/21/2025

31

Earthen & Bio-Based 
Wall Assemblies

- Adobe
- Earth Block
- Rammed Earth
- Strawbale
- Light Straw Clay
- Cob
- Hemp Lime / Hempcrete
- Bamboo
- Rice Husk

Image: Adobe Stock

Diagram & Images:Healthy Materials Lab ‘Hemp +Lime: A Guide’
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Diagram: ‘ A Crash Course in Roof Venting’by Joe Lstiburek

** determine minimum R-values for condensation control per climate zone **

Re-thinking
Unvented Roofs

Diagram: informed.habitablefuture.org

Insulation

63

64



5/21/2025

33

Image: https://www.materialepyramiden.dk/

www.materialepyramiden.dk/

Image: ‘ 2x FramingSmart Enclosure System’ by 475 High Performance Building Supply

The healthier choices:

Image: thermacork.com Image: rockwool.com
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Diagram: informed.habitablefuture.org
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Diagram: informed.habitablefuture.org

Window Frames

Diagram: informed.habitablefuture.org

Paint
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https://healthymaterialslab.org

Image: healthymaterialslab.org

We get what we give.

Add image

Image: Healthy Materials Method Cards
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The Issue:
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The Issue:

● California is under various mandates to reduce 
carbon emissions and embodied carbon from 
building materials.

The Issue:

● California is under various mandates to reduce 
carbon emissions and embodied carbon from 
building materials.

● Fires are becoming worse because of climate 
change
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● The building code mandates the use of specific 
materials in fire-prone areas

The Issue:

● California is under various mandates to reduce 
carbon emissions and embodied carbon from 
building materials.

● Fires are becoming worse because of climate 
change

● The building code mandates the use of specific 
materials in fire-prone areas

● Those materials are almost entirely imported and 
carbon intensive building materials
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The Issue:

● California is under various mandates to reduce 
carbon emissions and embodied carbon from 
building materials.

● Fires are becoming worse because of climate 
change

● The building code mandates the use of specific 
materials in fire-prone areas

● Those materials are almost entirely imported and 
carbon intensive building materials

● Codes to allow locally sourced, carbon beneficial 
fire-resistant building materials are not 
recognized in California

California Building Code
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Global WarmingPotential of 
Exterior Finishes (kg CO2)

Global WarmingPotential of 
Exterior Finishes (kg CO2)
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Global WarmingPotential of 
Exterior Finishes (kg CO2)

WHATARECODESCONCERNEDWITH?

1.1.2Purpose

The purpose of this code is to establish minimumrequirements to safeguard the public 
health, safety and general welfare through structural strength, meansof egress facilities, 
stability, access to persons with disabilities, sanitation, adequate lighting and ventilation 
and energy conservation, safety to life and property from fire and other hazards attributed 
to the built environment,and to provide safety to firefighters and emergency responders 
during emergency operations.

85
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Fire safety 
Structural integrity 
Meansof egress 
Light
Ventilation 
Heat
Water& Wastewater 
Electrical and Gas 
Energy Efficiency

WHATARECODESCONCERNEDWITH?

Fire safety 
Structural integrity 
Meansof egress 
Light
Ventilation 
Heat
Water& Wastewater 
Electrical and Gas 
Energy Efficiency

Risks to future generations 
Resourcedepletion 
Dependence on non-renewable 
energy
Loss of habitat 
Loss of biodiversity
Loss of agricultural land 
Increased transportation

Externalized costs to society 
Heat island effects 
Nutrification of water 
Toxicity of materials 
Pollution
EmbodiedEnergy 
Climate Impact

Yup! Nope!Nope!

After David Eisenberg, TheDevelopmentCenter for Appropriate Technology

WHATARECODESCONCERNEDWITH?
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What earthen and bio-based materials can be built in 
California(easily)?

What can be built in California (easily)?

● Strawbale
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● Strawbale

● Interior Earthen Plasters

What can be built in California(easily)?

● Strawbale

● Interior Earthen Plasters

● Exterior Lime Plasters

What can be built in California (easily)?
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CRC 1.2.3 Alternative materials, design and methods of 
construction and equipment
The provis ions of t h i s code are not intended to prevent the 
i n s t a l l a t i on of any material or to prohib it any design or 
method of construction not s p e c i f i c a l l y prescribed by th i s  
code, provided that any such alternat ive has been approved. An 
alternat ive material, design or method of construction sha l l
be approved where the bui ld ing o f f i c i a l f ind s that the
proposed design i s sa t i s f ac to r y and complies with the intent
of t h i s code, and that the material, method or work offer i s ,  
for the purpose intended, at l ea s t the equivalent of that 
prescribed i n t h i s code i n qua l i t y , strength, effect iveness,  
f i r e re s i s t ance , du rab i l i t y and safety .

Can I build stuff that isn’t in the adopted code?

CRC 1.2.3 Alternative materials, design and methods of 
construction and equipment
The provis ions of t h i s code are not intended to prevent the 
i n s t a l l a t i on of any material or to prohib it any design or 
method of construction not s p e c i f i c a l l y prescribed by th i s  
code, provided that any such alternat ive has been approved. An 
alternat ive material, design or method of construction sha l l
be approved where the bui ld ing o f f i c i a l f ind s that the
proposed design i s sa t i s f ac to r y and complies with the intent
of t h i s code, and that the material, method or work offer i s ,  
for the purpose intended, at l ea s t the equivalent of that 
prescribed i n t h i s code i n qua l i t y , strength, effect iveness,  
f i r e re s i s t ance , du rab i l i t y and safety .

Can I build stuff that isn’t in the adopted code?

(Caveat: in the City and County of Los Angeles, these AMMR’s 
are economically infeasible for alternative materials in 
Single Family Home construction
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What isn’t specifically in the adopted code (but is 
still possible with some grit)?

● Light Straw-Clay

What isn’t specifically in the adopted code (but is 
still possible with some grit)?
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● Light Straw-Clay (but not in the City 
or County of Los Angeles)

What isn’t specifically in the adopted code (but is 
still possible with some grit)?

● Light Straw-Clay

● Hemp-Lime (Hempcrete) (but not in the 
City or County of Los Angeles)

What isn’t specifically in the adopted code (but is 
still possible with some grit)?
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● Light Straw-Clay

● Hemp-Lime (Hempcrete)

● Cob (Monolithic Adobe) (but not in 
the City or County of Los Angeles)

What isn’t specifically in the adopted code (but is 
still possible with some grit)?

What is in the code (but hard to use)?
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● Adobe brick

What is in the code (but hard to use)?

● Adobe brick (currently effectively 
impossible in the City and County of 
Los Angeles)

What is in the code (but hard to use)?
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What is adjacent to the code (but even harder to use)?

● Compressed earth block

What is adjacent to the code (but even harder to use)?
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● Compressed earth block (currently 
effectively impossible in the City 
and County of Los Angeles)

What is adjacent to the code (but even harder to use)?

● Compressed earth block

● “Superadobe”

What is adjacent to the code (but even harder to use)?

105

106



5/21/2025

54

● Compressed earth block

● “Superadobe” (currently effectively 
impossible in the City and County of 
Los Angeles)

What is adjacent to the code (but even harder to use)?

Code adoptions - State of California

State of CaliforniaSubject2025 CRC2022 CRC

YesStrawbaleAppendix BJAppendix AS

NoTiny HouseAppendix BBAppendix AQ

NoHemp LimeAppendix BL-

NoCobAppendix BKAppendix AU

NoLight Straw-ClayAppendix BIAppendix AR

YesAdobeCBC 2109CBC 2109
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Code adoptions - Local Jurisdictions

City of Santa 
Monica

San 
Bernardino 

County

Riverside 
County

City of Los 
Angeles

Los Angeles 
CountySubject2025 CRC2022 CRC

NoNoNoNoYesStrawbaleAppendix BJAppendix AS

NoNoYesNoYesTiny HomesAppendix BBAppendix AQ

NoNoNoNoNoHemp LimeAppendix BL-

NoNoNoNoNoCobAppendix BKAppendix AU

NoNoNoNoNoLight Straw-ClayAppendix BIAppendix AR

YesYesYesYesYesAdobeCBC 2109CBC 2109

● It is often easier to change the building code for the 
entire United States than to obtain a permit for a 
single earthen building in California

How do we gain better codes?
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● It is often easier to change the building code for the 
entire United States than to obtain a permit for a 
single earthen building in California

● For minor improvements, operating at a National scale 
may be the best approach

How do we gain better codes?

● It is often easier to change the building code for the 
entire United States than to obtain a permit for a 
single earthen building in California

● For minor improvements, operating at a National scale 
may be the best approach

● For the significant work that we need to effect large 
scale change, there may be no substitute for 
legislative action

How do we gain better codes?
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