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Before We Begin

Here are some quick reminders:
A Did you call in? Please full name to confirm attendance

A To receive LUs and CEUSs, you must attend at least 80% of the
training. Attendance will be verified

A Usethe"Chati t o share questions or co

A Slides/recording are after most events and can be found on
3C-R E N 6 sdemand page

A 3C-REN does not allow Al notetakers , unless used to
accommodate a disability.




Tri-County Regional
Energy Network

UTILITIES

3C-REN is a collaboration
between the tri-counties

Our programs reduce energy
use for a more sustainable,
equitable and economically
OBISFO vibrant Central Coast

COUNTY

Our free services are funded via
SANTA the CPUC, bringing ratepayer

BARBARA

COUNTY dollars back to the region

VENTURA
COUNTY



Learning Objectives

A Understand where the energy code, Wildland Urban Interface (WUI) code and Zero Net Carbon
Design (ZNCD) overlap in building construction.

A Identify code requirements and key strategies for hardening the building envelope and improving
energy efficiency through air sealing and strategic window choices.

A Discuss impacts and opportunities for PV panels and battery storage systems, including size,
placement and chemistry.

A Evaluate options for locating electric heat pumps and heat pump water heaters to support both energy
efficiency and fire resistance.

Learning Units
A 1.0 AIAHSW LUs approved for this course
A 1.0 ZNCD Continuing Education units for CAB




Premise: Coming Together of Three Efforts




Agenda

Historical Context and Background
Air Sealing
A Envelope Strategies
A Attics and Crawl Spaces
A Windows
A Types for Home Hardening
A Energy Code Alignment, and Exception
A Mechanical System Location
A Outdoor Closet
A Indoor Closet
A PV Panels and Batteries

A Placement and Spacing for Fire Access




California Building Standards 1 Title 24

LA B b SAMMBLS o

Part 1- CA Administrative Code ";;:WA?NQ?&?E oo
Part 2- CA Building Code b o
Part 2.5 CA Residential Code = o

Part 3- CA Electrical Code s L CALIFORNIA |
Part 4- CA Mechanical Code 05 L .

Part 5- CA Plumbing Code
Part 6- CA Energy Code
Part 7- CA WildlanaUrban Interface Code
~ Part 8- CA Historical Building Code

Part 9- CA Fire Code
Part 10- CA Existing Building Code

Part 11 CA Green Building Standards Code
Part 12 CA Referenced Standards Code




Wildland Fire -Safe Construction

: : QFlreSafe-

e DEMONSTRATION HOUSE

TS Lt 15 Wi 6 s, Your Home Isa't |
e

https://semmesco.com/commercial/firesafe-demonstration-house/

- 2005

Each wall and roof plane had
a slightly different construction
assembly to demonstrate best
or better practices.

A
A
A

A
A

Non-exposed roof rafters
Non-vented attic

Non-combustible siding and
roofing assemblies

Non-combustible insulation

Tempered dual paned
windows

CalFire Project

Demonstration Building from 2005, Paso
Robles MidéState Fair Grounds

Semmes & Co Builders

Jennifer Rennick Architect
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Ther mal

Bridgi ngée cons

Avoi d OFhemughgo at Decks a
Balconies (Flash with Fire-Rated UL 10C
Products)

Add Fiberglass Reinforced Exterior Gypsum
Underlayment at Metal Roofing

Add Non-Combustible Exterior Continuous
Gypsum Underlayment at Walls under the
Siding

Use Non-combustible Insulation Materials, such
as Strawbale Walls, Cellulose and Rockwool

Use Non-combustible Siding, such as Stucco
and Cement Board

Avoided Crawl-Spaces and Vented-Attic
Construction




Better Ways to Vent Attics and Crawlspaces

Baffled and Protected Screened Openings o
Screen Openingsimi n did 8 o When wildfires come

WireMeshil/ 160 min wire thickn near and reach
critical temperature,

the intumescent
coating on the matrix
structure expands,
creating a "firewall."

FIRE” STORM

SUILBINS PRODUCTS

Manuf actur eos
Recommended

Sealant and

Adhesives




Fire-Resistant Underlayments for Metal Roofing

Class A Roofing Assemblies

A New Products on the Market

A 6Ti-Trest edd SMatSTgpe XCEGypssins
Products
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Fire -Resistant Panels and Sheathing

A Magnesium Oxide Boards/Panels A Intumescent Coated Structural Sheathing

Withstands fire up to 90 minutes**

1 Class A flame spread rating***

Listed for California WUI zones****

fis

L ELTE

i

MagPanel® is ASTM-tested and Al Fire Rated




Air Sealing



The Energy Code Meant
Better Insulation and
Better Installation

L v IR
‘ ‘: nar A New Insulation Materials and

¥ Large voids and narrow cavities Standardized Testing
) can be filled with expanding foam. A Higher R-values

A QIll and HERS* Introduced into
t he Codeeée

which required the on-site
verification of insulation
and air-sealing

R$ i s now called ECC for i
e o

Sill Plate Air-sealed at Floor




Conversation Has Changed:
Air Sealing

A Required under the Energy Code
A Continuous Air Barrier Needed

Materials are Assessed as Individual
Elements or in Assemblies

>

A Connections between Materials and/or
Assemblies are Critical for Effective Air-
Tightness and Fire-Safety

Embers can Enter Cavities

> >

Air Sealing Strategies Eliminate Gaps

Attics and Crawls Spaces can be Mitigated for
Fire Exposure

p>N




Eliminate Gaps, Voids and
Concealed Cauvities

A Seal Plumbing and Wiring Penetrations
A Exterior Walls and Plates
A Between Floors and Crawl Space

A Ceilings and Attic Floors

A Seal Mechanical Ducts and Exhaust Fan
Penetrations

A Seal Roof Rafters and Blocking at Eaves

A Dond6t Create Framing

OCavi



Air-t 1 ght O H &tepsi8 p
Foundation

Situation often discovered after initial construction,

during remodeling and rodent proofing efforts

A Existing / Alterations / Remodels:
A EXxpose the void

A Apply liguid membrane, and tapes, etc. as
needed

A Fill large voids with solid material and/or backer
rod

A Fill gaps with fire-rated foam sealant




Air-t 1 ght O HBaseobpot s
Wall at Foundation

Apply at base of wall i Before the rain screen

and/or exterior insulation iIs installed

; | Membrane IS sealed to
j foundation, just below ‘.5’*,;,-; Many Options Available:

it 8§ the structur e R

A "'.7:- ; PR A Chemically compatible liguid membranes

A Self-adhering sheet membranes

A Tapes and sealants




Air-t 1 ght O Hovire, Spot
Conduit, Small Piping

Many Options Available:
A Foamin acani regular and fire-rated

AN g
L ) <4 < I

A Self-adhering sheet membranes

A Tapes and sealants
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Not e: | t06s more effecti

penetrations rather than one large opening with
many wires/piping running through it.




With the Improved Energy Code: Exterior
Insulation and Rain Screens

Use Non-Combustible
Exterior Insulation

s

— 2x6 stud wall @ 24" o.c.

Taped and painted /"
gypsum wall board as
interior finish

Fibrous cavity Sheathing

insulation

~— Drainage plane and
exterior air barrier

Vapor control as - membrane

needed

1"to 6" of insulating
rockwool sheathing

1x3 furring strips

Consider heat-sensitive
strip-vent at base of wall

Lap siding (e.g. wood,
vinyl, fiber cement)

L

Insulation at rim
joist

Lapped to provide drainage
plane continuity; taped
for air barrier continuity

Rain ScreensiCr eat e
space behind siding materials




Unvented Attic Assemblies

A Energy Code (Title 24, Part 6) Dictates U-factors,
l.e. Thermal Performance

A Fire Code (Title 19, Title 24 Part 2 Chapter 7A, and
new for 2025 Title 24, Part 7) Addresses Fire Safety,
Exterior Wild Fire Exposure, Fire-Rating and
Combustibility

A Building Code (Title 24, Part 2) or Residential
Building Code (Title 24, Part 2.5) Dictate Materials
and Ventilation

Reminder: Seal Rafters and
Blocking at Wall to Roof
Connections




Unvented Cathedral / Rafter Assembly

Assembly with Air-Impermeable
Insulation, i.e.

Spray Foam at Underside of Roof Deck

Class A Fire Rated Roof not shown

Alternate Assembly: Fill entire cavity with
open cell foam.

i Option 1

20 Close/d Cel
Spray Foam

Air-Permeable
Cavity Insulation
Allowed

Taped and

/

Sealed Dry-wall

as Air-barrier

Unvented Cathedral / Rafter Roof




Unvented Cathedral / Rafter AssembtyOption 2

A Use Assembly with Air-Impermeable
Insulation, i.e.

A R-5 CI Rigid Foam Taped and Sealed on
Top of Roof Deck, etc.

A Class A Fire Rated Roof not shown

Alternate Location Note: If rigid foam is placed
under the roof deck all edges must be
sealed/caulked in place.

R5 CI RigiFoam(Air-impermeable)
StaggardSeams Taped and Sealed
Alternate Location of 8 Rigid Foam
Air-permeable Insulatioiq

Installed directly below the
structural roof sheathing

Taped and Sealed

Dry-wall as Air

barrier

Unvented Cathedral / Rafter Roof




Un-vented Attic with Air -Permeable Insulation at Celling

Key Takeaway: Per Building Code part 2.5, this assembly requires a Vapor Diffusion Port

Air-Tight, Water-Tight, Fire-Pr oo f , - 6 Vapor

Op e (»20 Perms) Exterior Gypsum Ridge Vent

Sheathing Assembly
Roofing e
e S 12 e Roofing
Structural \ﬂ—::—’f‘" . gz Roof Slope 3:12 S /
Sheathing e N or Steeper N Structural

Air Permeable
Insulation

Taped and Sealed Dry-wall as Air-barrier

Taped and
Sealed Dry-wall
as Air-barrier

Un-Vented Attic at Roof Ridge with Vapor Diffusion Un-Vented Attic at Eave
Port




Un-vented Attic with Air -Permeable Insulation at Roof

Key Takeaway: Per Building Code part 2.5, this assembly requires a Vapor Diffusion Port and Supply
Air from Space Conditioning System

Ridge Vent A Net Free Area of Ridge Diffusion

Assembly Ports/Holes = 1:600 of Ceiling Area

A Example: 1000 sq ft ceiling requires min
1.67 sf ft of opening or 240 sq inches of net

Vapor Ports/Holes in Roof Sheathing i
Appl y -0 a (P0rPerms)
Membrane over openings

Roofing

Structural 12

Sheathing \:“:11::::::::\‘3 Roof Slope 3:12 _ .
N or Steeper free ar eadahol¢s5@45sqg2. 50
inches.
Insulation

— ______ A Supply Air = 50 cfm per 1000 sq ft of Ceiling
\ - Area
fgﬁ;ltsifoAnlirn ggils'\tfeer;ﬁggvg‘;gtfﬁice A Rule of thumb . ddaaduct per each 1000
sq ft of celling area.

Semi-Conditioned Un -Vented Attic with Vapor Diffusion Port at
Roof Ridge



Sequencing Is Important T Recessed Celling / Inverted Sofit

Roofin
Structural Sheathing \

Insulation

Taped and Sealed Dry/

wall as Aubarrier

,,,,,,,,,,,,,,,,,,,

\ Taped and Sealed Dwall as Aibarrier

a2ZRAFASR a! GGAO ¢NHza¢e o6AGK [ 2V 8o%0BaER O8Atinuous Air
Air-Barrier Above Duct System Barrier Ceiling/Attic

Air-Barrier can be taped and sealed drywall, OSB, Plywood, étc.




Unvented Crawl Spaces or O&Xxemidi t 1 onedo

Two Items to Keep in Mind
under R408.3 (Title 24, Part 2.5)

1) Exposed earth shall be covered
with a Class 1 Vapor Retarder

2) Mechanical continuous exhaust
or mechanical conditioned
supply and/or conditioned with
dehumidification

) K
- 4 " 4
/ O f
¥ Q .
. F
4 .




Vapor Barrier T Required

Seams
must be
sealed

and

| apped
min.



Windows



Windows and Glass Doors

A Building Code (Part 2 and Part 2.5) Dictates Just about all brands of windows offer dual and

when Tempered Glass is required, i.e. Glass in triple paned options and all have tempered glass
doors or windows next to doors, etc.

A Energy Code (Part 6) Dictates Thermal
Performance i called U-factor

Note: The lower the U-factor the better
insulating the window is against heat transfer.

2025 Energy Code Update i
Mandatory: S ey .
[ A U-0.40 maximum ]
Prescriptive:
AU-0.27 for CZ 1-5, 11-14, 16
AU-0.30 for CZ 6-10, 15




Window Materials

Energy Code dictates thermal/energy performance b

IS agnostic on many factors that impact fire safety.

From the Cal Fire website

A Combustible framing material that, when ignited, glass breaks or falls out providing a path
for embers or flames to enter your home.

A Radiant heat which can cause windows to break even before fire reaches the house.
Single-pane and large windows are particularly vulnerable.

A Vinyl windows that do not have an internal reinforcement bar in the horizontal or vertical
separator member as they are prone to failure from radiant exposure due to deformation
of the frame.

Source: https://www.fire.ca.gov/home-hardening
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Windows 1 Minimum Performance and WUI (Sec 150.0(q))

2025 Energy Code:

— = Fire Hazard Severity Zones in Local Mandatory Measure maXImum
- @ Responsibiity area, 25 Recommended by weighted average U-factor is U -0.40
n ,‘i‘ Fire Hazard Severity Zone )
& Vory High New Energy Code Exception to
‘ B
j = Mandatory U -factor:
Sa———Cayucos \ oderate . . . .
“X | e AWindows and Skylights installed in
\\ ~ TR ¢ Fre Hazard Severly Zones nstate buildings meeting [2025 Title 24] Part 7
} « Vi e 2024 of the California Building Code,
T;ﬁ* \ T e California Wildland -Urban Interface
! \‘}\ Very Hig .. - - E
\ R \ High Code 1 where buildings are located in
‘ LUIS OBISPO 9
[ Setesoio Fire Hazard Severity Zones or WUI Fire
Areas as designated by the local
3"(‘ California State Responsibility Areas enforcement agency
)1 Local Responsibility Area (LRA)
\ State Responsibility Area (SRA)
(\'l/,% Federal Responsibility Area (FRA)

https://osfm.fire.ca.gov/what-we-do/community-wildfire-preparedness-and-
mitigation/fire-hazard-severity-zones
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Resource: WUI Products Handbook

CALIFORNIA DEPARTMENT of FORESTRY
and FIRE PROTECTION
OFFICE OF THE STATE FIRE MARSHAL

STATE FIRE MARSHAL LISTED WILDLAND-

URBAN INTERFACE (WUI) PRODUCTS
HANDBOOK

Published by CAL FIRE
FIRE ENGINEERING AND INVESTIGATIONS DIVISION

BUILDING MATERIALS LISTING PROGRAM
September 2, 2025

Thermally Broken Steel
Frame for Residential
Construction

This product line is based in
Ventura and meets the
Residential Prescriptive U-factor

and the WUI Fire Code
requirements.

https://osfm.fire.ca.qov/what-we-

do/fire-engineering-and-

investigations/building-materials-listing

I!FiIUIEFU'—"’\E?:F%OI\JZE

Distinctive Design for
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Mechanical System Locations



Interior Closets 1 Ducted and Louvered Door Options

Sealed at | D oy Louvered door
Penetrations { the HPWH to allows the
utilize the HPWH to
9fe§t OAT 11 O1 EZ
< outdoors | to the larger
R-6 Ducts .\ - spaces of the
= o house.
= -
z
In progress

construction photos! ///




Qut door Cl os et |l nstal |l ati oné

A Can work well in
mild climates

A Protected from
weather

A Louvered door
for air volume




Insulated Outdoor Closet

I Solid Doors with Ducts

&0

moyr

[1]3.3]

HPWH
Approx Location
23-8"
10/-4 1/2" 4.8 12 g.r
I:I-r!-
EX-\W, EIEI B b
y [o]5.5] é .
STOR. n
[ZEo] |
| [mew
2.5
T _
BED Gz} ' BT O
|
®“ |
I EX- %2
e I -—ﬂ;l ;




Indoor Installations for Cold Climates and/or WUI

3/ 8
sink
faucets

Duct Air-Exhaust to Laundry
Closet w/ Full Louvered Door

Full Louvered Door i
meeting Air-Intake

Hallway

HPWH Located Indoors, and with Air

-Inlet Indoors and Air -Outlet Indoors

In Wildland-Urban Interface
(WUI) areas, may need to
locate the HPWH within the

envelope, with non-combustible
siding, solid exterior doors (or
Indoor), fire rated windows, and
screen ventilation, etc.




Roof Mounted PV Panels



Solar and Battery T Highrise and Non -Res

Applicable Occupancy Types:
High-Rise Residential
Grocery, Retall
Restaurants
School
Library
Warehouse
Religious Worship
Sports and Recreation
Events and Exhibits
Hotel-Motel
Office and Financial Institution

Under the 2025 Code some occupancies
Unleased Tenant Space types were added and some will have
Medical Office Building/Clinic increased Solar PV and Battery requirements.
Restaurants, for example, had a dramatic
increase.




Solar Panels and Fire
Fighter Roof Access

A Energy Code (Title 24, Part 6) Dictates
when PV Systems are Required and what
Size

A Fire Code (Title 24, Part 9 and/or Part 2.5)
Dictates Fire Safety and Access

A Roof Access must be capable of supporting
fire fighters and roof fire ventilation

A Walkways to be located with least amount
of obstruction and trip hazards

A PV system conduit, wiring and raceways
shall be located as close as possible to a
ridge, hip, valley or outside wall




