Building for the Future: Integrating
Fire Resilience with Energy Efficiency
in High-Performance Design
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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
RDH Architects Ali Keenan Architecture Loescher Meachem
Architects

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/

£ new buildings
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Wildfire Resistant
Construction -
Lessons Learned
and Rebuilding

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

RDH Los Angeles

nbi RDH

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.

nbi

© 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.

5/21/2025



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?

Intensity

The amount of energy
produced by the wildfire

Likelihood

The average annual
likelihood that a location
will experience wildfire

Wildfire
Risk

Susceptibility
The projected estimated
impact on structures due
to wildfire

5/21/2025
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Wildland-Urban Interface (WUD): A geographical area ideifieds
"Fire Hazard Severity Zone" or other areas designated by
the enforcing agency to be at a significant risk from wildfires.

12



Properties with significant wildfire risk
- -
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& Hover over a Zip code toview del

Impact

% No s

https://www.washingtonpost.com/climate-
environment/interactive/2022/wildfire-risk-map-us/

United States
~30% of US Pop lives in WUI
zone (Radeloff etal. 2018)
~99M

1 in 6 Americans live in areas
with significant wildfire risk..

13

IWUIC

WILDLAND-URBAN INTERFACE

Chapter 7A [SFM] Materials and
Construction Methods for Exterior
Wildfire Exposure

Standards of Quality
704A Ignition-Re int Construction
705A Roofing
708A Vents
707A Exterior Covering

708A lar Windows, Skylights and
Doors

709A Decking

710A Accessory Bu
Miscellaneous Strur

14
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& Fire Hazard Severity Zones in State Responsibility Area September 29 2023 - Effective April 1 2024
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WUI DISASTER SEQUENCE

Severe wildfire Extreme burning Résidential fipés
potential conditions Higfly ignitable
Extreme fuels, | ’ High intensities _ hobies,
weather and and growth . numerous
topography ' rates : : 'ignitions

Firefighting Firefighting WUI fire
resources : effectiveness : disaster
overwhelmed reduced ) Numerous
by wildfire and or homes
igniting homes non-existent destroyed

Why some homes survived: Learning from the Fort McMurray

wildland/urban interface fire disaster. Westhaver 2017
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Why Build Wildfire Resistant Homes?

Embers cause 50-90% of structure ignitions

WER 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

nbi
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What is Wildfire Resistant Construction (WFRC) ?

20
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due to wildfire
community

mitigation measures

Landscaping
Fuel management

Not fire-proof

nbi

Slows the spread of fire in a

Structure response (fire fighting)

What is Wildfire Resistant Construction (WFRC) ?

Reduces risk of structure ignition

Home ignition zone
Structure + Priority Zones

21

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

nbi

Fire Resistance Rating (FRR) =

What is a Fire Resistance Rating (FRR)?

R El

" RESISTANCE llood Bearing capaciy) INTEGRITY INSULATION |

LOAD LOAD LOAD

Flames
goses

Fire resistance is the capacity of a construction element (system) to maintain its LOAD-BEARING
FUNCTION, INTEGRITY and THERMAL INSULATION properties during a specific period.

R - Load bearing capacity E - Integrity I - Insulation
The capacity to maintain The capacity to withstand The capacity to withstand fire
load-bearing without the loss fire exposure, generally from exposure, on one side only,

Flames

gmes

of structural strength below to above, without fire without the transmission of
passing through to the other firein the form of significant
sidein the form of flames heat transfer.

22
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ASTM E119 - 2 Hour Listing for Unique
Assemblies: e.g. 1” stucco over strawbale

nbi
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Wildfire Resistant Construction Measures

nbi

24
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Fire Resilient Construction Measures

Roof
Gutters and downspouts

Eaves, soffits and roof projections
Exterior walls
Foundation walls
Windows and doors

Decks and balconies

25

Roof

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

Flashing is non-combustible
Pipes are non-combustible

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

Cants, curbs, nailing strips non-
combustible

No gaps greater than 1/8”

26
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Gutters and Downspouts

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

27

Eaves, Soffits and Roof
Projections

Eaves, fascia, roof projections non-
combustible

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

Soffits, gable ends, and roof projections
enclosed when not used for venting

28
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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

Fire Testing Process

Test Setup
Solar Modules
Solar modules are given a Type
classification based on their
materials and construction.

Mounting System

Mounting is tested as part of a

system that includes type-tested

modules and fire-rated roof covering.

Roof Covering

Roof covering products are given a

Fire Class Rating of A, B or C based
on their tested fire resistance.

Burning Brand Test i:

Abuming wooden block is placed on module as a fan blows at 12 mph.
Flame cannot be seen on underside of roof within 90 minutes.

Spread of Flame Test

—

Flame at southern edge of roof is aimed up the roof as a fan blows at 12
mph. The flame cannot spread 6 feet or more in 10 minutes.

29

Exterior Walls

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

No gaps greater than 1/8”

Fire Resistance Rating ASTM E119 from
the exterior

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

Rainscreen has non-combustible screen
mesh

30
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1h WFRR Wall Assemblies

\
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N
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(@ Rainscreen strapping

LEGEND
Wall assembly 9 Vapour permeable sheathing membrane
+ Fibre cement siding (WFRE) %) TypeX gypsum sheathing

* Rainscreen cavity -

Vapour permeable sheathing membrane
+ 5/8” Type X gypsum (CORE)
« Sheathing (CORE)
+ 2x4 or 2x6 wood framing (CORE)
+ Batt insulation (CORE)

(@) 2x4 or 2x6 wood framing
) Batt insulation

Vapour control layer () Vapour control layer

. e
« Interior gypsum wall board =
@ Interior gypsum wall board

(@) Fibre cement board siding

LEGEND
Wall assembly

(i) Fibre cement board siding
(@) Rainscreen strapping

(3) Rigid mineral fibre exterior insulation
(& Vapour permeable sheathing membrane

Fibre cement board siding (WFRE)
Rainscreen cavity (WFRE)
Rigidl mineral wool exterior insulation (WFRS)
Vapour permeable sheathing membrane
Sheathing
2x4 or 2x6 wood framing
Batt insulation

apour control layer
Interior gypsum wall board

@ Sheathing
© 2x4 or 2x6 wood framing
@) Batt insulation

@® Vapour control layer

® Interior gypsum wall board

1h WFRR Example A—CORE Wall | W1.01

WILDFIRE RESISTANT CONSTRUCTION FOR HIGH EXPOSURE AREAS

J/

1h WFRR Example B—Rigid Mineral Fibre | W1.02
WILDFIRE RESISTANT CONSTRUCTION FOR HIGH DXPOSURE AREAS )

5/21/2025
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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

nbi

Dual pane window in a fire. Radiant
exposure resulted in the failure of this
window, including both pieces of glass, and
the vinyl clad screen. The length of exposure
to the heat is an important factor to prevent
the failure of the window.

Vinyl frame. The vinyl deformed as a result
of a radiant exposure from a neighboring
home that had ignited and was ultimately
destroyed. The glass did not break, or fall
out as a result of the deformation in the vinyl

frame.

Double pane annealed glass window.
Photograph after a 2007 wildfire in the Lake
Arrowhead area. The outer pane broke
under radiant exposure from a neighbor's
house that burned down. The window was
dual pane with a vinyl frame. Both panes
contained (regular) annealed glass.

Jifori

Image

32
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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.
nbi
33
- Embers can getk
Doors trapped in trim/

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

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

- Stiles and rails must be minimum 1 3/8 inches

thick;

- Raised panels must be minimum 1 % inches
thick except the perimeter of the panel, which

can taper to a minimum 3/8” thick.

Interior

Weather stripping

Graphic 1.2— Protected weather stripping

- openings.

siding joints

door and frame

Radiant heat and
embers can ignite

or enter through
poorly sealed

Graphic 1.1— Weak points in exterior door

Radiant heat can |
break glass/distort

weather stripping |

34
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Wildfire Resistant Construction Details

35

Enclosure Vulnerabilities

LEGEND

(1) Plumbing and HVAC penetrations

(2) Roof vents

(3) Soffits and soffit vents

(4) Operable windows

(5) Base of wall

(6) Gutters and downspouts

(7) Windows and window trim

(®) Structural connections (guardrails, etc.)
(9) Doors, door trim and weather stripping
(i0) Decks, balconies and cantilevered floors
(1) Roof/wall interface

(12 Gable-end vents

(3 Ridge vent

(4) Chimneys

36

5/21/2025
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+Importance of Details

Once the wall assembly is designed and
meets the Th 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

nbi

37

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

Graphic 1.1—WFRB

38

5/21/2025
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Wildfire Resistant Construction
Technical Sheet Series

e

RDH WFRC Technical Sheets & Other Technical Guidelines

I rockwooL

Building with ROCKWOOL Stone Wool Insulation in Wildfire-Prone
Areas
Technical Bulletin

Wood Frame Construction
up to 4 Storeys:
Lightweight Cladding.

Intended Use
of this Document

This document provides example key
assembly interface details showing the
use of ROCKWOOL™ products within
a split-insulated wall assembly for
commercial buildings up to 4 stories.

5/21/2025

Common Requirements 01 - Roof Covering
R337.7.3. Coverings: R337.5.1.
Noncombustible 5 ASTM E108 Class A Rating,
-OR
Ignition resistant materials Where covering has gap be
-OR-

Fire retardant treated wood

R337.7.4 Ascemblies:
ce rated canst:

1-hou fire resist
oR

One layer of 5/8" Type X Manual

no less than 1

California

Walking surfaces of decks, porches,
balconies and stairs within 10" of buildings EXCEP’

EXCEPTION: C

02 - Walking Surface 03 - Protection of the Eaves

R337.7.5 and 337.7.6
Refer to Common Requirements.
1ON: Trim and fascia boards

40
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04 - Gutters and Downspouts 05 - Exterior Walls 06 - Foundation Walls 07 - Underfloor Enclosure

41

% Building Components
*3
3t - Appenc s : Sassand 09 - Exterior Glazing 10 - Exterior Doors 11 - Vents

R337.7.10 R337.8.2 337.8.2. Exterior glazed doors: 337.6.2.

Refer to Common Requirements

s
c
A

2

]

(V]

42
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LEGEND @ Class A roof LEGEND ) Wood frame wall
Wall assembly @) Fire resistant treated wood or non-comb. Wall assembly (@) Floor assembly
+ Fibre cement board siding (WFRE) Stapoing + Fibre cement board siding (WFRE) (3) Below arade concrete wall
* Rainscreen cavity (WFRE) @ Protection board (non-comb.) + Rainscreen cavity IWERR) a
* Rigid mineral wool exterior insulation (WFRE) « Rigid mineral wool exterior insulation (wisg) (4 Damproofing
" Vabor” permesbie sheating membrine @ 43 and ember scren o comb)  Yaoor"primedile SUeithing MEANE ) g gade eterir nsulain com
 Weod hf"mg (® Gutter and gutter guard (non-comb.) . E: mg,‘..m ® Siding (how-comb.)
v Dot @ Soffit/fascia protection board (non-comb.) o e DA
o tariok Dy Walt Beasd ) Soffit vent with screen/mesh (non-comb.) * Wterier gypiom well board  Bscreen Finscrees caik)
® Rainscreen protection board (non-comb.) s pesmaciss asst el
@ Rainscreen mesh (non-comb.) 18 Atgrace rigid mineral wool ins. (non-comb.)
WALL TO VENTED SOFFIT (METAL ROOF) | R1.04 BASE OF WALL | W1.05
WILDFIRE RESISTANT CONSTRUCTION FOR HIGH EXPOSURE AREAS \_ WILDFIRE RESISTANT CONSTRUCTION FOR HIGH EXPOSURE AREAS

43
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LEGEND (D) Siding (non-comb.)
Walh ansermisly (@) Wead flashing (non-comb)

13 Windaw trim {non-comb)

) Fireproof sealant around exterior perimeter
(@) Sill flashing (nan-comb)

(&) Rigid mineral wool exteiror insulation

Fibre cement board siding (WFRE)
inscreen cavity (WFRE)
Rigid mineral wool exterior insulation (NFRE)
apor_permeable sheathing membrane
‘Sheathing
256 wood framing
Batt insulation
por control layer {3 Sereen/mesh (non-comb)
Interior gypsum wall board

) Multl-pane window inel. one tempered pane
%) Windaw frame (fire resistanty

WINDOW | WI1.01
RISK EXPOSURE AREAS

WILDFIRE RESISTANT CONSTRUCTION FOR Hi

Graphic 1.1— Integrated exterior fire shutter

44
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Climate Change Mitigation

45
Emissions Intensity by Source
US Electrical Grid Historical GHG
. Intensity
Generation |lbs kg 1600
Source CO,e/kWh CO,e/kWh ’ 3
1,400 v
Coal 2.26 1.03 £ <
S 1,200 g
Natural Gas 0.97 0.441 3 3
S 1,000 ]
Petroleum 2.44 1.11 2 °
5 800 <
Hydro 0 0 g g
L 600 -
Nuclear 0 0 2 s
2400 2
Solar PV 0 0 £ &
200
Wind 0 0 0
O N T OWW O NT O WO N T O 0 O
. S88888C2858555558
nbi
46
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Energy
efficiency and
electrification

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

nbi

Energy Use Operational Greenhouse Gas
— Emissions
25%
Savings

Heating and
Cooling
0,
Heating and 80/?
oty Savings
hitie
L) Lighting
Typical Climate Zone 4C  High Performance Climate Zone Typical Climate Zone 4C High Performance Climate Zone
i 4C Electric Hos pital Hospital 4C Electric Hospital

5/21/2025

47

Additional Resources

48
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Additional Resources

Rockwool/RDH Technical Bulletin: https://www.rockwool.com/syssiteassets/02-
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

nbi

49
Materials
For Fire [& Climate]
Resiliency
50
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L.A. fire contaminant levels could sicken the marine food chain, _
new tests show

L.A. County soil testing near
Eaton, Palisades fires shows
significant contamination

other toxic material in the soil of
burn zones, Here are their health
risks

After Wildfires, L.A.’s Clear Skies Conceal a ‘Toxic Soup’ §

Scientists urge caution after a carcinogen is
detected in water in fire-stricken areas

More fire-torn Altadena homes test
positive for asbestos than Palisades —
affecting cleanup times, Sen. Schiff says

Health impact of California wildfires to be felt for years to
come

A ‘calamity waiting to unfold’:
Altadena residents with standing
homes fear long-term health
effects

The L.A. wildfires left lead and

52
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CONSTRUCTION

TECHNOLOGICAL

8

I —
- o

UNOFILL

53

Can we put our planet forward...finally?

54
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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.

55
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DERMAL AESORPTION

Diagrm: USGBC Better uiding Materols Guide

56
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1 - PFAS 2 - Antimicrobials
Although useful. PFAS remain in the environment  Antimicrobials have limited benefit, if any, and are
indefinitely and may cause serious health associated with developmental. hormonal. and
problems, reproductive problems.
4 - Bisphenols + Phthalates 5 - Some Solvents
These hormone disrupting chemicals are so Some solvents used in consumer products are
widely used that we are constantly exposed linked to neurological problems and increased
They can harm our health, even at very low cancerrisk.
levels

3 - Flame Retardants

Flame retardants are added to products to meet
flammability standards, They often dontimprove
fire safety and can harm our health

6 - Certain Metals

Metals are essential for many uses, but some.
such as mercury. arsenic, cadmium. and lead. can
cause health harm, Fetuses and young children
are particularly susceptible.

Diagram: sxchsses org

57

PFAS

11’

OUTDOOR GEAR

PROTECTIVE COATINGS ~NQN-STICK'ES

Diagram:sixchssesory

58
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Flame Retardants

E AND CABLE
SHEATHING

TRANSPORTATION
INTERIORS

59
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.

60
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Earthen & Bio-Based
Wall Assemblies

- Adobe

- Earth Block

- Rammed Earth

- Strawbale

- Light Straw Clay

- Cob

- Hemp Lime / Hempcrete
- Bamboo

- Rice Husk

Image: Adobe Stock

61

Hermp + Lime - 5 guide

Comparison Table of Embodied Carbon of Building Wall Systems

EMBODIED CARBON WOOD CLAPBOARD
(KGCO: PER K6 R RARaE (LAP SIDING)
Wood eaning!
P Rt

Ietriot Pail Sigle Cost
ypsum Wal Boars
Homp
Potytyrena Foam instaton”
(el Pupoes Plytyrene!
Pimess Shasthing

Alr/alsturs Barrer
(Gonerat Polyainlona

Briek (single!
Martar esme. sand mix)

Mrtar e
Lime)

Wood Lop Sidng

Starter Strig Pywo

Bick Tiea
(Eectregabvanazed Sieel

Deainage Hat
Mo Piastes Famant
Lime
Sealat Epand Resa)
Kiuminur Flashing North Americant

oo Hols Cover (S bal-ip

HEMP + LIME

anbanized siee)
W
TOTAL EMBODIED CARBON = 347 KB CO° PERKG 269 KG 07 PER KG 4BKG CO"PERKO
Table 7.4 Embodicd Carbon of Buildiig Wall Sysierms

Notes:

1. Wood structurs falls under Timber category with no
carbon storage

2. Report shaws it is diffcult to estimats the embodied
carbon aflime

2. Gypsum Wall Board. Prablems selacting good value,
inconsistent figuras, West et 2l balieve this is because of
past aggregation of EE with cement

4. The Hemp + Lims categary i reduced o three main
materials that create paint. stucco and plaster and mortar
. Value for Foam Insulation is for General Purpose Poly-
styrene

6. Embodlied carbon of concrete excluded from tabls due

toifs use in all thres assemblies

* Hamp is naturally flame retardant and it doss not
require addiional chemicals.

LEBEND
Abzorbs C0*
ReleszesCl

Neutral

Diagram & mages-Healthy Materil Lab Hemp Hime: A Guide”

62
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Re-thinking
Unvented Roofs

Option 2: Insulate above
and below the roof

Not ol homes have deep-
erisugh rallers o inslate to

naary 10 i of open- or losed-

Sl spray faam 1 thei roof o ta
Stack's Ralfoon of igid oam on the.
foof deck.An aernative option i to
nslte the rafer Bays with & less expensive insulation ke
fiberalas or celliose and to control the tempersture of the
ool shesthing with faid fosr on the axter . This spproach
works wall in iy a2y sssembly, but especially on Cathecral
Cellinga. The spprosch sl reme die thermal riaging isusa

Doyl
e banier

i, closed-cel foam

Option 1: Insulate below the roof
The most conventianal approsch o insulating
7ot 1 to put ll th inidfation below the raof

bt the attic s being condiioned.

MASTER CLASS | o herent
ey Y
Unvented roofs 8 | o
L L A ——

Unvented roofs aren't nearly as common as vented Pt

assermblies, and buildars may not b famifar with detaiing " ther smama saggered and t
them correctly. While there are certainly a variety of ways ot ;’:’l'f'l'fl.:‘.":ff:i".f. e o e

to build an unvented roof assembly that performs well 2 from balow. mtalbeg ol the
aiious the roof dack halps o eliminate.
‘thugh the raol

Atars
insulaion
hermat bisdging

here are three examples worth considering.

Diagram: * A Crash Coursein Roaf Venting by Jo Litburek

63

Insulation

® INFORMED

Diagram nformed habtbleuture oy

64
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THINK ABOUT TRANSPORT
THINK ABOUT AMOUNTS
REMEMBER SERVICE LIFE
REUSE OR WASTE?

THE DETAIL IS CRUCIAL

www.materialepyramiden.dk/

16WP B9 CO; 3]

65

The healthier choices:

mmmmmmmmmmmmmmmm

66
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ROOF TIER ONE

475 High Perfomnsnc Buiding Supply 5

smaLs raNer
@] SsuPPLY

67

X » d g8 O

Flooring Paint Drywall Countertops Cabinetry & Millwork Doors

Insulation Flooring Installation Sealants Turt Water Pipes Roofing
Waterproofing & Fire Protection Firestopping & Acoustical Ceilings & Window Frames Exterior Cladding &
Dampproofing Fireblocking Treatments Siding

x INFORMED

Diagram nformed habtbleuture oy
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Window Frames —)

Fiberglass Window Frame (NoInsulation)

SEdE A RE Wk .
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Paint
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Healthy
Materials
Lab

https://healthymaterialslab.or;

Healthier Building Products Collections

Textiles.
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We get what we give.
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73

adobe

is not software
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The Issue:

euters World v Business Markets v Sustainability v Legalv More .

Los Angeles wildfires spark interest in
adobe, natural building materials

By Peter Henderson

January 22, 2025310 AM PST - Updated amonth ago

Fire when her home burned n Altadens, Calforia, US. Janusry
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The Issue:

® California is under various mandates to reduce
carbon emissions and embodied carbon from
building materials.
77
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
78
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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

79
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

81

CHAPTER 7A [SFM]

MATERIALS AND CONSTRUCTION METHODS FOR
EXTERIOR WILDFIRE EXPOSURE

seeron s gt e
'SCOPE, PURPOSE AND APPLICATION '8

701A.1 Scope. This chapter applies to building material, sys. Bawdes

tems and/or assemblies used in the exterior design and con- 1. New buildings located in any Fire Hazard
struction of new buildings located within o Wildland-Urban Severity Zone within State Responsibilty
Interface Fire Area as defined in Section 7024 Arcas, for which an application for a build-

lng permit is submitted on or after January

701A.2 Purpose. The purpose of this chaprer is 10 establish 15008, shall comply withall sections of s

minimum standards for the protection of fe and property by

chaprer
ncreasing the abilty of abuiding located  any Fire Hazard

e e i S fpeily S o s 2. New buildins lcated n any Fire Hazard

Widland-Urban Interfuce Fire Area 0 resist the ntrusion of Severiy Zone wiin Siate Responsibilty

flames or burning embers projected by a vesetation fir and Areas or any Wildland Interface Fire Area

‘contributes 10 a systematic reduction in conflagration losses. designated by cities and other local agen

. ; cies for which an application for a building

A3 Appli permit is submitted on or afier December I,

> Severiy Zone or any Widland-Urban Intrfuce Fre Area des. i oy gl

|| ignated by the enorcing agency construcied afer the applica- e

sion date shall comply with the provisions of this chapier: chapter:

Exceptions: 2.1, Section 705A - Roofing
1. Buildings of an accessory character classified as a 2.2 Section 706A — Atic Ventilation
Group U occupancy and not exceeding 120 square 51 ¢ et

Jectinfloorare, whenlocated atlast3et{r0m A% iony cn il compiton approvals for udins wihi he
Pl s scope and application of this chapter shall comply with the fol-
2. Buildings o an accesory characer cassfied as lowin
Group U occupancy of any size located least 50 feet
froman aplicabie uding

1. Building permit issuance. The local building official
shall, prior to construction, provide the owner or appli-

3. Buildings classified s a Group U Agricultral Build- cant a certificarion that the building as proposed fo be
ing, as defined i Section 202 of ths code (sce also il complies with all applicabl sate and local bild-
Appendix C~Group U Agricultural Buildings), when ing standards, including those for maerials and con
located a least 50 feet from an applicable building struction methods for wildfire exposure as described in

4. Additons 0 and remodels of buidings originally this chapr. Issuance of a building permit by he local
constructedpriorto he applicable application date. bilding offcial or the proposed building shallbe con-

sidered as complying with his sction.

T01A3.1 Application date and where required. Nev build:

if i i ings for which an application for a building permit is sub- 2. Building permit final. The local building official shall
California Building Coce et b o, o e

Severity Zone or Widland Intrface Fir Area shall comply aplicant itk a copy o he final inspection repor hat

| vl sections ofthis chaper.including all ofthe follo demonstraes the building was consiructed in compli

82
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Global Warming Potential of

Exterior Finishes (kg G0,)
83
3 &QQ P
53 60?/
& Global Warming Potential of
« Exterior Finishes (kg G0,)
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& o Global Warming Potential of
& ° « Exterior Finishés (kg C0,)
85
WHAT ARE (ODES CONCERNED WITH?
112 Rupose

The purpose of this code is to establish minimum requirements to safeguard the public
heatth, safety and general welfare through strudtural strength, means of egress facilities,
stability, access to persons with disabilities, sanitation, adequate lighting and ventilation
and energy aonservation, safety to life and property from fire and other hazards attributed
to the built envionmentand to provide safety to firefighters and emnargency responders
during emergency operations.

86
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WHAT ARE (ODES CONCERNED WITH?
Fire safety
Structural integrity
Mears of egress
Light
Ventilation
Heat
Water & Wastewater
Electrical and Gas
Enargy Efficiency
87
WHAT ARE (ODES CONCERNED WITH?
Nope! ! Nope!
Externalized costs to society | Fire safety Risks to future generations
Heat island effects Structural integrity Resource depletion
Nutrification of water Means of egress Dependence on nor-renewable
Toxiaty of materials Light energy
Pollution Ventilation Loss of habitat
Emboded Energy Heat Loss of biodiversity
Jimate Impact Water & Wastewater Loss of agricultural land
Electrical and Gas Inaeased transportation
Energy Efficiency
[ Afer Dovid Bsenberg, The Develprment Genter for Appropriate Technoogy
88
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What earthen and bio-based materials can be built in
California(easily)?

89
What can be built in California (easily)?
\ ® Strawbale
90
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What can be built in California(easily)?

® Interior Earthen Plasters

91
What can be built in California (easily)?
‘o,
"» ® Exterior Lime Plasters
92
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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 provisions of this code are not intended to prevent the
installation of any material or to prohibit any design or
method of construction not specifically prescribed by this
code, provided that any such alternative has been approved. An
alternative material, design or method of construction shall
be approved where the building official finds that the
proposed design is satisfactory and complies with the intent
of this code, and that the material, method or work offer is,
for the purpose intended, at least the equivalent of that
prescribed in this code in quality, strength, effectiveness,
fire resistance, durability and safety.

93

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 provisions of this code are not intended to prevent the
installation of any material or to prohibit any design or
method of construction not specifically prescribed by this
code, provided that any such alternative has been approved. An
alternative material, design or method of construction shall
be approved where the building official finds that the
proposed design is satisfactory and complies with the intent
of this code, and that the material, method or work offer is,
for the purpose intended, at least the equivalent of that
prescribed in this code in quality, strength, effectiveness,
fire resistance, durability and safety.

(Caveat: in the City and County of Los Angeles, these AMMR’Ss
are economically infeasible for alternative materials in
Single Family Home construction

94
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What isn’t specifically in the adopted code (but is
still possible with some grit)?
95
What isn’t specifically in the adopted code (but is

still possible with some grit)?

e Light Straw-Clay

96
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What isn’t specifically in the adopted code (but is
still possible with some grit)?

e Light Straw-Clay (but not in the City
or County of Los Angeles)

97

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

® Hemp-Lime (Hempcrete) (but not in the
‘0, City or County of Los Angeles)

\(1

98
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What isn’t specifically in the adopted code (but is
still possible with some grit)?

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

99

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

100
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What is in the code (but hard to use)?

® Adobe brick

101
What is in the code (but hard to use)?
® Adobe brick (currently effectively
impossible in the City and County of
Los Angeles)
102
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What is adjacent to the code (but even harder to use)?

103

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

* ® Compressed earth block

&

A

>
*

104
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What is adjacent to the code

(but even harder to use)?

* ® Compressed earth block (currently
effectively impossible in the City
A and County of Los Angeles)

Y X3

-

105

What is adjacent to the code

® “Superadobe”

(but even harder to use)?

106
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What is adjacent to the code (but even harder to use)?

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

107
Code adoptions - State of California
2022 CRC 2025 CRC Subject State of California

Appendix AS Appendix BJ Strawbale Yes
Appendix AQ Appendix BB Tiny House No

Appendix BL Hemp Lime No
Appendix AU Appendix BK Cob No
Appendix AR Appendix Bl Light Straw-Clay No
CBC 2109 CBC 2109 Adobe Yes

108
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Code adoptions - Local Jurisdictions
San
Los Angeles City of Los Riverside Bernardino | City of Santa
2022 CRC 2025 CRC Subject County Angeles County County Monica
Appendix AS Appendix BJ |Strawbale Yes No No No No
AppendixAQ  |Appendix BB |Tiny Homes Yes No Yes No No
= Appendix BL |Hemp Lime No No No No No
AppendixAU  |Appendix BK |Cob No No No No No
Appendix AR |Appendix Bl |Light Straw-Clay No No No No No
CBC 2109 CBC 2109 Adobe Yes Yes Yes Yes Yes
109
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
110
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How do we gain better codes?

tire United States than to obtain a pe
ingle earthen building in California

w0 H

® For minor improvements, operating at a N
may be the best approach

t is often easier to change the building code for the
@ ;

ational scale

111

How do we gain better codes?

er to change the bui
States than to obtain a per
e earthen building in California

® For minor improvements, operating at a Na
may be the best approach

or the significant work that we need to
cale change, there may be no substitute
egislative action

]

g code for the

mit for a

tional scale

effect large
for
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