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Buildings in wildfire prone areas must be
protected from:

‘/ E m be rs (lofted vegetation or

construction materials that are burning)

v Flame impingement (near-by vegetation or debris,
construction material, fire wood or other woody debris)

v Radiant Heat (dense vegetation, an adjacent
building/deck fire)



Presenter
Presentation Notes
The WUI – wildland urban interface, or wildfire prone areas.

Wildfire exposures include the following -

Embers: typically small pieces of vegetation or building materials that are burning or glowing, and are lofted into the air during wildfires, dropping some distance from the head of the fire, resulting in spot fires (spotting) up to a mile or so in front of the fire front.

Flame impingement: flame contact with substrate (burning vegetation to other vegetation or to building material; burning building material (e.g., a deck) with siding or window).

Radiation: Build up of heat on a substrate via energy transfer through the air (e.g., getting warm by standing in front of a campfire). Radiant exposure can result in increase in surface temperature that may facilitate subsequent ignition via flame impingement exposure), or result in ignition (piloted [with a flame or spark], or non-piloted [no flame or spark]).

Of the three ways homes can ignite from exposure to wildland fire, ember exposure is the most important cause of building ignition. In particular, the roof covering, vents, and gutters are vulnerable to ember exposure.

Construction materials include material that might be stored adjacent to a building, under a deck, etc. It could also include combustible components of a building that become airborne after the building or components have ignited. 
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Presentation Notes
Embers are generated in large quantities during wildfires, as is shown in this photograph. Embers can enter into attic through vent openings, igniting fine combustible materials and debris, debris that accumulates on horizontal surfaces (e.g., on the roof, at reentrant corners), or vegetation adjacent to the building. A ‘reentrant corner’ is a term in the code that means the same thing as an internal corner.

Vents in under floor locations (crawlspace vents), garage doors, dryer and HVAC vents are also vulnerable and therefore a concern regarding ember entry.


Angora Fire,
June 2007
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Presentation Notes
Home was ignited by embers, not the surrounding landscape vegetation.


Flame impingement
exposure on siding




Radiant Exposure on Siding

Radiant Panel

Western Fire Center, Kelso WA
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Radiant exposure from

neighbor’s house




There is an explicit link between management of
near-home vegetation and your home surviving a
wildfire. Both building materials and defensible
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Presentation Notes
The new WUIBS code acknowledges the importance of well-maintained near home (landscaping) vegetation to a fire safe building by requiring compliance with Public Resource Code 4291 and Government Code 51182.

PRC 4291 applies to SRA. GC 51182 applies to LRA.



Fire rating for roof coverings

Burning [12”x 12”] ‘A Brand’
placed on roof covering. Will flame
penetrate through the covering to
the underside of the roof deck into

the attic?

Flame penetrated through to
the underside of the

roof sheathing, into what
would be the attic. As built,
this is not a ‘Class A’ roof.
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Presentation Notes
This is a test on a noncombustible roof covering. A ‘Class A’ [12”x12”] brand is burning on the fiber-cement roof covering [upper left photo]. In the lower right photo, ‘burn through’ has occurred. As built, this assembly doesn’t constitute a ‘Class-A’ covering.


Complex roof designs

| /
"
i

Intersection of roof-to-wall. Collection
point for debris. & embers.
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Presentation Notes
Shingle siding  - far more vulnerable than the Class A asphalt composition roof covering. Note debris accumulation on the roof in area adjacent to the shingle siding.

- Increases maintenance requirement for your home
Fire will also expose components other than the roof covering
(In this case, the cladding and the underside of the roof – will these provide the same protection as the Class A roof? It will depend on their fire rating.)



Inspect and maintain (repair) bird stops
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Presentation Notes
This is another edge of roof issue. In this case you have a clay barrel tile roof covering. It is rated non-combustible, so is also a Class A covering. In this case, you could develop a false sense of security because of the vulnerabilities introduced at the edge of the roof if the ends of the tiles remain open. Birds and rodents can build nests, and other vegetative debris also can be blown into the space between the roof covering and underlying sheathing. During wildfires, embers will be blown into these same spaces, and can readily ignite the fine fuels from vegetation debris and nests. Once ignited, the fine fuels will provide a flame impingement exposure for the larger structural members in the roof system (sheathing, trusses or joists).

If you have a clay barrel tile roof or other covering that allows for gaps between roof covering and sheathing (e.g., some standing seam metal roofs have these gaps at the edge), close off these openings with ‘bird stops’ or cement-based mortar mix. Bird stop products are usually provided by manufacturers of clay tiles and standing seam metal roofs. Whether you do it yourself, or install manufacturer supplied products, inspect and maintain (repair when necessary) on a regular basis.

Make sure not to overlook the roof ridge. Openings will also occur at this location.


Debris in gutters - if ignited (by embers) the fire will
expose roof edge, not your lass A roof overing.
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Presentation Notes
The most important aspect regarding performance if gutters is to avoid the accumulation of debris, either as a maintenance item taken care of by the resident, or through the use of gutter guards (allowing the entry of water while minimizing the accumulation of debris). If ignited, debris in the gutter will expose the roof edge, which may not provide the same protection as the Class A roof covering.  Note that there isn’t a restriction on gutter material. With a metal gutter, the ignited debris will expose the roof edge until all the debris is consumed. With a vinyl gutter, the ignited debris and the gutter will fairly quickly fall to the ground, potentially igniting other debris on the ground and the siding.

 No specific wording on how to accomplish this. No standard procedure to evaluate performance.
 No restriction on gutter material (i.e., metal or vinyl gutter ok).
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Presentation Notes
Vegetative debris can accumulate at the entry to a gutter, so use of a gutter cover device doesn’t mean you can walk away from your roof. Maintenance will still be required.

If ignited, this debris will be burning on top of the Class A roof, and not impinging at the edge of one. Debris on a roof isn’t a good thing, but it is better to be here than in the gutter. A Class A roof should be able to handle this kind of exposure.
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Vents: what kind are more
vulnerable to embers?
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Eave – Soffit vent; through-roof vents + ridge; gable end vent


Finer mesh screens can become plugged with debris,
| or paint, thereby having a negative impact on the
| __‘mqisture management’ function of vents.

Fine mesh screen,
covered over with paint

Vent cover,
manually close

1/8” mesh, debris build up
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Presentation Notes
Recent wildfires have shown us that ¼” mesh screens are not fine enough. Embers that can pass through this mesh can still be large enough to result in the ignition of debris, and subsequently larger structural members, in the attic. Although it is clear that finer mesh screens will be more effective in preventing the intrusion of embers, it also becomes easier for these vents to become plugged with debris, or painted over when homes are repainted. The ease with which finer mesh screens can become plugged, and the potential impact on moisture accumulation.

You can provide protection for your home by preparing vent covers, as shown in the slide. These covers should be able to be easily installed and removed. They don’t need to be made of steel, or other noncombustible material. They need to resist ember exposure and potentially short term exposure to flames (depending on how well you made and have maintained your defensible space). 

New vents that have been designed to resist the intrusion of embers and flame. Although some of these vents are available in certain locations, they should be more widely available throughout California, probably beginning fall of 2008. 
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* Vulcan

How about finer mesh screen?
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Presentation Notes
Vents specifically designed to resist the intrusion of embers are being developed. These have incorporated either a baffle design, an intumescent paint applied to a honeycomb matrix, and one that incorporates a fused-link devise. All the ones I know about are shown in this slide.

	- Brandguard – baffle design

	- Vulcan – intumescent coating on honeycomb matrix

	- Fireguard – fused-link devise


No through-roof or ridge vents.

- Use of foam insulation.

- Thermal barrier moved from ceiling to roof line.
The space below the insulation is conditioned
space.




__ Penetration into
~ stud cavity

" Flame spread up
the wall ...
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This is a photograph from a demonstration showing how different siding products perform under a simulated ‘wildfire’ exposure. In this case the exposure was a fire from a standardized wood ‘crib’ [square pieces of wood that are nailed together to provide a consistent fire exposure]  that was placed at the base of each wall section.

Siding is a vulnerable component on a building for two reasons. The first reason is demonstrated in this photograph. If ignited, flames can spread up the wall to the eave. The flames would also impinge on any other component in its path, such as a vent opening or a window. The flame could penetrate into the building either through the vent opening, or by breaking the glass in the window.  If the window is open, the flame will enter the building even more easily.



Burn through at a jointin a
combustible (wood) soffit. This
view is from the perspective of

the attic.
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Presentation Notes
Eave / soffit material will be tested without a vent, as per SFM Standard 12-7A-3. The ‘siding’ and sidewall material is specified to be of a noncombustible material.  Flame penetration through the material or at joints will not be allowed


&

Open-eave framing




Performance of windows - the glass is
the most vulnerable part of the window.

Frame failure

Horizontal separator on

single- / double-hung window.
(The horizontal separator in hung
vinyl windows should be reinforced
with an aluminum cross piece.)

Glass failure
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Under deckground |
fire exposure
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In a wildfire decks are vulnerable from a surface fire from below and/or ember attack from above. If ignited, the deck can result in a longer term flame impingement exposure, potentially igniting or otherwise resulting in failure of the siding, and/or breaking the glass of a window or sliding glass door.  Fire entering the stud cavity, or occupied space of the building will likely result in the complete loss. 

Deck issues -

Open frame (spaced deck board) versus solid surface, membrane deck
	- Most deck boards used in open framed (spaced deck board) decks are considered combustible (wood, plastic or fiber-plastic composites).
	- If exterior rated fire-retardant treated, deck boards can be classified as ignition resistant.
	- Most solid surface deck surfaces are non-combustible (concrete, stone, tile, etc.)



 Performance related to decking
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‘7A’ compliant WPC |
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WPC, not 7A combliarit rﬂ

Photo taken about 1 hour into test
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This is from a fire demonstration conducted in Ukiah California, May 31, 2008. Ignition source was a ASTM E-108 ‘B’ brand (6” x 6” burning brand). This photo was taken approximately one hour after ignited ‘B’ brands were placed on the decks.

Points to make – 1) It can take a long time for a deck fire to ‘get big’. In this case, the non-compliant product looked almost out (some sub-surface smoldering was occurring ~ 45 minutes into the test), and then some wind started flaming combustion again. The non-compliant deck would eventually completely burn up. The compliant decking product had self extinguished when this photo was taken.

The 7A compliant product is Trex Fire Defense. The Trex Fire Defense product complies to the more restrictive San Diego County requirements, [i.e., more restrictive than Option 3 of the California Code (Chapter 7A)]. 

The non-compliant product is another Trex product. Trex has decided that not all of their product lines will comply to California wildfire provisions.

What about enclosing decks? If you aren’t storing combustible materials (gasoline, construction materials, etc.) and have good defensible space, enclosing won’t buy you much additional protection. If you want to store materials under your deck, then enclosing will help (vertical enclosure). Use noncombustible materials, and if you have a deck that uses deck boards, make sure you incorporated a drainage system, or ventilation system so that wetted wood (structural support members) can dry out, avoiding fungal decay (rot) and other wood destroying insect damage.

If your deck is so close to the ground that it is difficult to clean out the vegetative debris than may accumulate over time, then a vertical enclosure may also be a good idea. In this case you could use a fine mesh screen – just be sure to keep it clean of debris that will accumulate on it. If you use a solid enclosure material (e.g., noncombustible siding), be sure to address drainage and ventilation issues to avoid moisture related problems down the road. 
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Photo courtesy Chief Craig,
Novato FPD
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Other components / factors ...

-

| Garages — More ‘leaky’ to
brands than anything but

vents. Combustibles are
commonly stored in garages.

e Gap and vent
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Presentation Notes
Ember ignition of dry grass could result in ignition of this wood fence. Fire spread along the length of the fence could ultimately reach and ignite the plywood batten-type siding.

Because of its relatively small dimension (thin and narrow) the lattice part of the fence is the component that would be most vulnerable to wildfire exposures.



Lattlce fence-to-sudmg
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) Homeowner's Wildfire Mitigation Guide - Home Page - Mozilla Firefox

File Edit Wiew History Bookmarks Tools  Help

@ - - @ ﬁ ||_| http: /fgroups. ucanr . org/HWME, |‘| [3‘] "|

> Getting Started L;'. Latest Headlines Maozilla Firefox Start P...

LIC Delivers  AMR Mews  Site Map 2
“University of California N
e = s 1 > . e . .
omeowner's Wildfire Mitigation Guide
Infarrnation on this website was compiled by a
nurnber of peaple at University of California,
- Berkeley, and is based on input from fire tests,
_Lomponents observations of wildfire damage, and input from
Appendixes those who are involved in firefighting. It is very
""':'Omm important to realize that no (livable) house is fire
o proof, but you can make it more fire-safel
Calendar
[ The website iz organized to give you an
opportunity to make changes to your home and
the surroundings to reduce the possibility of
Calendar damage from wildfires. Sorme of the changes can be done very quickly and relatively
inexpensively. Others may require mare effort, expense, and, in some cases, professional
help.
The main part of the website begins with a list of
features or parts that are of concern. If you click
on any of these parts, you will go through a series
of visual and text information on the specific item
(say the roof or siding) that includes a definition of
the possible problems and a discussion of
potential salutions.
v
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Components

©J Homeowner’s Wildfire Mitigation Guide - Components - Mozilla Firefox

File Edit W¥iew History Bookmarks Tools Help
@ hd - @ ﬁ ||_| http:/fgroups .ucanr .orgiHWMG/ programs. Rtm |'| D’l "| |4\]

, Getting Started L:,' Latest Headlines Mozilla Firefox Start P...

UC Delivers  ANR Mews  Site Map

of California ’A‘\‘R
=)

omeowner's Wildfire Mitigation Guide

o it http:ffgroups .ucanr. org HWMG
|EnterSearch Term Here |search
Main Menu Programs

Appendixes

) I Decks

" By decks, we are including all types of horizontal walkways, including
landings, porches, and patios that are directly connected or very close
to @ house. Decks are described by the surface that you walk on (called the deck
covering).

“ Fences

Fences (and walls) are both decorative and functional (for security and
privacy) and come in many materials and configurations. While we have
no laboratory fire test data on fences there are a number of obserations that indicate
fences--like plants--are a ruch greater hazard close to a house.

r. Garages

5 Wwhen houses are sumeyed for wildfire walnerabilities, guite often the
garage is not considered even though it could be the most hazardous
aspect of the house.

http: /fgroups .ucanr . org/HWMG A‘l R
—_— o
74 start | @ Mirosoft PowerPaint .. | T Document! - Micrasof &) Homeowner's Wikdfire, . () OFE




FIET

%J Fire Information Engine Toolkit - Mozilla Firefox

File Edit Wiew History Bookmarks Tools  Help

¢| - $ < @ G_I‘ | & http:jffirecenter.berkeley edujtoolkit/ |Y| }] |'|G00gle

B cetting Started 5 Latest Headlines Mogzila Firefox Start P..,

Welcome to the Fire Information Engine Toolkit!
Are you concerned about wildfire? These tools can help homeowners, commmunity leaders, and

researchers better understand where wildfires occur and how to protect homes and neighborhoods.
To begin, click the drawer above that matches your needs.

FIRE INFORMATION ENGINE TOOLKIT

HOMEOWNERS RESEARCHERS

COMMUNITY LEADERS

Quick links:

* Homeowner Wildfire Assessment + Community Wildfire Assessment
. + Evaluacidn de Riesgos de Incendios + After Fire Resources
+ Current Fire News + HFire Fire Spread Model

Rezearch and Outreach in the College of Research & D{JU each

Developed by the Center for Fire Center for Fire
MNatural Resources at the University of

Daone

e pttp: /ffirecenter.berkeley.edu
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Assessment Form

3 Fire Information Engine: Homeowner Fire Hazard Assessment - Mozilla Firefox

File

e

Edit

-

Wiew  History  Bookmarks  Tools  Help

- @ ﬁ_I‘ |? http: fifirecenter . berkeley. edufhomeassessment/

I~ &) G-

%

P Getting Started E,' Latest Headlines Mozilla Firefox Stark P...

webh version | printer-frisndly version

Fire Information Engine e

------------------------------------------------------------------------------------------------------

! For explanatory information on specific questions, roll your mouse pointer over the |
¢ question. You can alzo click here to gee the glogsary, which contains definitions for
] spec1f1c terms. Click here for Frequently Asked Questions.

1. Is your roof covering something other than Class-Afire  QOwyes Ono Onfa
¢ rated?

i 2. Does your roof have any unstopped openings at the edge  Owyes Ono Onfa
i or ridge (e.g., open tiles?

3. Is your roof, or a portion of your roof, in poor condition? QOwes Cno On/fa
4. Is there vegetation or other debris in your reof walleys?  Owyes Cno On/fa

5. Does vour roof have a complex design that might allow Ovwes Cno On/fa
5 debrig, and possibly embers, to collect?

i 6. Does your roof have open eaves (l.e., exposed rafter tails) Oyes Ono On/fa
i with gaps greater than 1/ 8-inch between the blocking and

! rafters?

i 7. Does your roof have open eaves with vent holes in the Ovwes Ono On/fa
i between-rafter blocking?

i 8. Doea your roof have boxed-in (zoffited) eaves with vents Owyes Ono On/fa
! in the softit?

! 0. Does vour roof have boxed-in eaves with combustible Owez Cno On/a

Done

‘4 Start

. Microsaft PowetPaint ..., . @ Documentl - Micrasaf, .. ¥ Fire Information Engi. ..
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‘Report Card’

) Fire Information Engine: Homeowner Fire Hazard Assessment - Mozilla Firefox

File Edit ‘Wiew History Bookmarks Tools Help

<f‘:| - - @ ﬁ} |§ http: fffirecenter berkeley. edufhomeassessment frepart_card. pletermplate=undefined

[~[&] [Cl]

 Getting Started l:,' Latest Headlines Mozilla Firefox Start P. ..

Fire Information Engine{ﬁ]
ml=

REPORT CARD

Summary

Address:

Thizs report groups your answers into high, , and categories.
1 Answers that received a high rating are the most important to address
immediately. Although answers falling into the low category may not require :
immediate attention, you should continually meonitor these items because the :
results will differ as vour home ages and yvour vard changes seazonally and :
annually.

Thizs iz only an estimate of the vulnerability of your home and its immediate

i gurroundings to a wildfire event. Your structure could be at greater risk depending
on other factors including its distance to wildland areas, the slope of your property, |
the amount of vegetative and other fuels within 100 feet of your home (even if :
those fuels are not on your property ), and other factors too complex to list
cormpletely.

4 brief possible solution to each iszsue is provided under each question. Click the +
image to see more in-depth information.

MNumber of highs: 2 | Number of 211 | Number of S 18

Done

15 Start [ Microsoft PowerPaint: ... 1!3 Documenkl - Micrasaf, .. %3 Fire Information Engi. ..
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CALIFORNIA DEPARTMENT of FORESTRY
and FIRE PROTECTION
OFFICE OF THE STATE FIRE MARSHAL

http://osfm.fire.ca.gov/ibml.html | 8

Click on ‘WUI Products’

WILDLAND URBAN
INTERFACE (WUI)
PRODUCTS

Published by CAL-FIRE

FIRE ENGINEERING DIVISION

VerSion (Apri' 3, 2009) - Eﬁmc MATERIALS LISTING PROGRAM

Revised 04/03/09

http://osfm fire.ca gov/strucfireengineer/pdf/bml/wuiproducts. pdf
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Presentation Notes
The WUI Products Handbook is published on-line by OSFM as a pdf document. It is updated regularly. 

A fee must be paid to OSFM to have a product included in this handbook. Manufacturers are not required to include their compliant products in this, or any, publication. However, this is an easy way to show compliance. Manufacturers wishing to have their product included in this book must have their product tested at an OSFM approved fire laboratory. The test report, prepared by the fire laboratory, must be submitted to OSFM for review and approval.

Only products that pass a performance-based test will be considered for inclusion in this document. A product that complies via a prescriptive means cannot be included in the document, even though the product complies completely with the provisions of the code. For example, windows with an insulating glass unit, with at least one of the two panes in the dual pane windows, fully complies with the code, but since this is a prescriptive way to comply, this product cannot be included in the handbook. In order to be included, a window must either pass the 20-minute vertical furnace test, or SFM 12-7A-2.  
 


Thanks for your attention ...

Steve Quarles
steve.quarles@nature.berkeley.edu
(510) 665-3580

http:/ffirecenter.berkeley.edu/quarles/squariles.htm

http://cecontracosta.ucdavis.edu/Wood_Durability

UNIVERSITY of CALIFORNIA
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