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Purpose

Over the last several years the west has seen an increasing number of homes lost to wildland fires. Fuel
loads due to 100 years of fire suppression, a warming climate, and an ever increasing number of homes
bdzA £ G Ay GKS 2AfRfFTYR ! Nbly LYGSNFIFIOS KIF@S SR G2
in the west. As a result of these and the increasing costs to fight fires with limited resources, a new
paradigm is evolvinghomes built in the WUinust be designed and built tsurvivea wildland fire. The
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Introduction

This guide was derived from thgnition Resistant Construction Design Martrakated and published by

the Colorado Springs Fire Department, City of Colorado Springs, Colorado, with their consent. The goal
is to create a user friendly publication that unites common sense ignition resistant construction and
landscaping techniquesithi common construction methods and homeowner desires.

This document will provide the readewith information they can use in preparing their hosegainst
the threat of wildfire. The two primary sections of this document include Ignition ResistastrGction
and Landscaping/Vegetation Management.

It is important to note and understand th&tLL of the suggestions included in this guide are intended to

function as a system or design package. Eliminating just one element or feature from the system
apbIN2 I OK YI & AYyONBIFaS | K2YSQa @dz ySNIoAtAdGe G2 |
constructed with ignition resistant materials, but if vegetation is allowed to grow under decks or tree
branches extend over the roof, then the construction mé&kr may not be enough to protect the home

from wildfire. Likewise, if a home has good survivable space but has combustible construction
materials, then the home is still subject to ignition from fire embers and brands from open space or
adjacent propergs. In any casdhe suggestions outlined in this document do not guarantee that

every home will survive a wildfire eventWildfire will always be dynamic and unpredictable, influenced

by several factors including weather, fuels, topography, and humtiwvitgc

Residing within a Wildland Urban Interface (WUI) comes with some unique risks not generally found in
other parts of your community. One such risk is the ever present threat of wildfilifire is an event
nature uses to improve the overall Héaof our forests. Fire removes dead, diseased, and overgrown
vegetation, which in return provides nutrients for new growth and improved wildlife habitat. It is
impossible to prevent wildfires from impacting communities in the WUI; as such, homeoweedsto

learn to live within that ever changing environment without increasing the risk or subjecting their homes
to an increased level of threat.

It is important to understand that during a wildfire event, there are not enough resources available to
protect each home as would be for a single house fire. Fire fighters must make difficult decisions as to
how best deploy resources to provide the most effective fire attack. A home constructed with ignition
resistant materials and that has adequate survieagpace, require fewer resources to defend tham

home that does not.



Montana Wildland Urban Interface (WUI) Wildfire History

YEAR | ACRESBURNED ESTIMATEBOST | STRUCTURES LO
1999 84,912 $6,790,109 71
2000 886,368 $225,385,377 292
2001 138,790 $58,821,785 7
2002 107,481 $13,229,957 3
2003 756,452 $281,388,486 95
2004 16,450 $3,771,000 1
2005 90,573 $33,603,730 8
2006 814,382 $74,904,788 109
2007 710,112 $184,217,983 73
2008 145,987 $24,269,542 49
2009 49,666 $13,701,905 10
2010 50,227 $11,311,492 9
2011 154,236 $40,714,569 0
2012 993,286 $113,584,191 464
2013 114,793 $74,461,452 17
2014 27,712 $17,391,370 0

In order to understand how fire impacts a structure, we must first have a basic understanding on how
fire behaves. There are three primary types of wildland fire:

Ground Fire: A slowburning, smoldering fire in ground fuels such as organic soils, dkdmposing
litter, buried logs, roots, and the belesurface portion of stumps. Ground fires are
extremely slow moving and it is relatively easy to prevent these fires from igniting

Surface Fire:

Crown Fire:

¢t KS

G e LS

structures.

These fires burn in litter and other livené dead fuels and spread along the surface of

the ground mostly by flaming combustion.
quickly and can pose a significant threat to structures.

Surface fires can either move slowly or

However, there are a lot of

mitigation techniques that are very effége in reducing the risk to structures.

Fire that has ascended from the ground into the forest canopy. These fires burn in the

crowns of trees and shrubs usually ignited by a surface fire.

These fires typically

produce the most heat and epers and create the most challenges for protecting a

home.
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and directly influences the strategies and tactics fire fighters can deploy to protect them. The
suggestions made in this guide are designed to oy manipulate the physical construction of a
structure, but to also influence the potential fire environment around it, i.e. whether the structure is
directly impacted by a crown fire or a ground fire.



During a wildfire event, structures primarily cmme involved through fire brands and embers that come

in direct contact, radiant heat transfer from structure to structure or from vegetation to structure, and
in a small percentage, fro direct flaming front contact. Typically in wildland fire situasipthe flaming

front passes an area in a matter of minateStudies conducted by Jack Cohen, a Research Physical Fire
Scientist with the Missoula Fire Science Laboratory, show the most prominent method of initial ignition
to a structure is through fire brands and embers. Additionally, the research shows tinagistere much

more likely to be ignited by radiant heat of an approaching fire than to be ignited by direct flame
contact.

Fire Brands/Embers:

As fires burn, they produce fire brands/embers that are pushed by the winds generated by the fire. The
amountof brands/embers produced and the distance they travel are dependent on the type of fire, i.e.
surface fire or crown fire. It is not uncommon to have fire brands/embers igniting spot fires as much as
one-half mile or more ahead of a crown fire. These ensbcan carry enough heat energy to ignite
combustible structures as they blow against or land upon the surfaces of a home. (See Figure 1 below
for an example of a roof ignited by brands/embers). The science supports and stresses the importance
of ignition resistant construction. Specifically, features such as screened attic vents, composite decking
and Class A roofing provide significant defense against brand/ember initiated ignition of homes.

Figure 1



Radiant Heat Transfer:
Conifer trees and dense vegemati (See Figure 2) tend to catch fire brands/embers, and when in close

proximity to structures, they can produce a significant radiant heat exposure. The Fuels Management
Features portion of this guide provides specific steps a homeowner can take to réautikelihood

that burning vegetation will ignite their home. In addition, home to home ignition is a common event in
wildland urban interface fires that occur in densely populated areas. In researching the Waldo Canyon
Fire in Colorado Springs, CQOg thiolorado Springs City Fire Department found that structures lost in the
two most affected neighborhoods were a direct result of home to home ignition, illustrating the
importance of adequate survivable space.

Figur 2




Fire Front/Direct FlameéContact:
The smallest percentage of home ignitions is due to direct flame contact or impact from the forest fire

front. Typically, in these cases, the fire front approaches from open space or forest land. A fast moving
crown fire through a forested arelaurns with intense radiant heat that p#iegeats everything within its

path. As the fire front approaches the houses on the perimeter of the neighborhood, they can be very
vulnerable to easy ignition. (See Figure 4).

Figure 4 - Ignition of homes along the northern fire front. Photo courtesy of the Denver Post.



Ignition Resistant Construction Features
This section of the design guide specifically addresses the construction materials and finishes used to
reduce the likelihood of ignition of a home from an exposure fire.

Class A Roofing

A Class A roa$ not just the roof covering itself, but is an oatrassembly required to achieve a Class A

rating. Roofing products are tested by submitting a roofing mock up to a testing lab where they subject

the roofing assembly to a fire brand test. This test involves placing a burning fire brand upon the roof.

Figure 5 shows the three sizes of fire test bragdfsK S f  NBS&aid A& /flL&aa ! O6mMHEE
/| OMEEMED D 5dzNAyYy 3 GKS GS&adz GKS FANB OlFyyz2i LISyS
to ignite before the brand is consumeddburns out.

Figure 5

Combustible roofing materials, to include wood, fiberglass, etc. are subject to ignition from fire embers
and brands. Many homehat ignite in wildland urban interface fires burn from the top down; this is a
result of ignition of the roofig materials or the combustible roof decking.

There are many types and architectural styles of Class A roofing materials available on the market today.
The variety of styles allows for flexibility in achieving the desired look of the home while profading
fire resistive properties that are so important in the wildland urban interface.

Typical Class A roofing products include, but are not limited to the following types:
1 Asphalt Shingles

Metal/Stone-Coated Metal

Concrete (standard weight and lightwetyh
Clay Tile

Synthetic

Slate

Hybrid Composite

=A =4 =4 4 -4 4



Exterior Cladding & Siding, Eaves and Soffits

tKS K2YSQa aARAYy3I Aa (KS {The mB&ialdiin vhighShelestetior ¢f heNJF I O S
home are wrapped play a significant role in preventiogne to home, or vegetation to home ignition.

In exposure fires, the siding of a home is subject to extremely high radiant heat, which can ultimately
ignite the home.

Ignition resistant siding helps prevent house to house ignition, thereby slowingNile ®#a LINE INB & a
giving the fire department an opportunity to contain a fire to the original structure of origin.

There are many different exterior cladding and siding products available to satisfy a variety of
architectural styles. The most common, salkown in Figure 6 below, are natural or fabricated
stone/rock, stucco, and cement board.

Figure 6

Decorative construction features such as fascia, trim board materials and trim accents, corbels, false
rafter tails (Figure 7), faux trusses, and shutters can Imstcocted of wood, vinyl, composite materials,

or noncombustible products. FireSafe Montana strongly encourages the use oetamobustible
products when they are availableVinyl decorative features can be used when installed on ignition
resistant surfaes. When wood products are used they must be painted or sealed to protect the wood
from drying out and cracking or splitting. The cracks or splits in wood create a void for embers to attach
to and propagate ignition.

Figure 7



Protection of Overhangs and Stctural Projections

Projections of homes are areas that are vulnerable to heat and ember collection. While not common,
the undersides of some building projections are left open to expose structural members. The exposed
structural members are generally mbustible and can act as a heat collection and ignition point on the
home.

Enclosing the underside of projections with ignition resistant products will help reduce the likelihood of
fire starting in these areas. See Figure 8 below for examples on honwpgerly protect the underside

of the projections. In the example photos, the horizontal surface is constructed with cement board as
would commonly be used for soffit and fascia material.

Figure 8
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Exterior Doors

As with any entry point into a home, exterior doors can leave the house vulnerable to fire intrusion. A
solid core door not only provides the best protection against deflection by wind, but it also provides
protection against radiant heat as compared tdighter weight hollow core door. Doors should be
constructed of norcombustible products such as metal or composites. Wooden doors are acceptable
when they are solid core construction.

Sliding glass doors or decorative front doors with glass panelshehee tempered glass that is designed

to withstand impact (Figure 9). In an effort not to restrict architectural design and curb appeal, the
exception to this section allows for éry doors with decorative glass, which may or may not be
tempered.

Windows

There are two main components of windows that are vulnerable to fire: the first is the frame
construction, and the second is glazing (or glass surface). If vinyl windows are used, they should contain
aluminum sib-frame to help the windowretain itsshape when exposed to increased heat. Melting or
distortion of the frame can cause glass paue shift or fall out.

¢KS LINAYIFNE NBF 2F O2yOSNY NBtFGSR (G2 6AYyR26a Aa
to be very energy efficient in ters of insulation properties and UV reflection. As such, most modern
windows perfom extremely well during a wifde. Dual pane windows can successfully withstand a

flame front as it moves quickly into or through a community by reflecting the radiantdreagy.
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Just like placing a hot glass in cold water, the extreme temperature fluctuation in a wildfire will cause
the glazing in a window to crack. The insulating factor of a dual pane window will help protect against
the temperature differences. Single pane diws do not perform as well and are vulnerable to
cracking and breaking due to the intense heat of a wildfire.

Most homes built today already include dual pane windows as an energy conservation and efficiency
feature.

Attic Vents

Ember intrusion is aery significant factor in determining whether or not a home will survive a wildfire

event. Attic venting is critical in preventing excessive temperatures and moisture in attics; however, the
venting also leaves homes very vulnerable to ember intrusjo@ A Y 3 @Sy indtal saraetifg ism K y €
important in restricting the overall number of embers able to enter the attic (Figure 10). This screening
gAff y20 ad2L) Itftf SYOSNERSI o6dzi 3ISYySNIrtfe aLlSlIlAy3d
needed b ignite combustible framing or insulation within the attic space.

Consider a camp fire; as the fire pops and cracks, small embers fly out of the fire. The small embers will
generally burn out before falling to the ground. The small embers do not hawggbnheat energy to
continue to burn. Now, think of the larger embers or brands that pop from a campfire and land on the
ground. Many of the larger embers will still be glowing, if not flaming, when they land. These larger
embers or brands are the onélsat need to be kept out of the attic spaces asyhH®ve enough heat
energy to ignite combustible structural members. Even with the smaller vent screens, potentially
hundreds of smaller embers will enter the attic. The primary goal is to prevent thdsisah
larger/hotter embers and brands from entering the home, as there will be a much higher risk of ignition.

As an added safety measure, homeowners should not use attics for the storage of combustible materials
as they may ignite from embers as well.

12



Figure 10. The 1/8” screening can be seen where it contrasts with the wood on the left side of the vent.

There are several different types of vents commonly used for attics, which include soffit (Figure 11), roof
(Figure 12), ridge, (Figure 13), and gable (Figure 14) vents. Each of these vent types are required to
Ay Of dzRhStalsenegniag.

Figure 11 Figure 12
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Figure 13

Gable vents (Figure l4re highly discouraged as theye more susceptible to ember intrusion and
should only be considered on sides of homes that do not face steep slopes or typical prevailing winds.
Figure 15 is an example of a faux gable vemt @nfor decorative purposes only. The decorative vent
does not penetrate the attic and therefore does not require screening.

Figure 15

Figure 14

Other types of vents, such as those for crawlspaces are also vulnerable to ember intrusion. The same
screening practices for these would be a wise choice.

14



Gutters

Studies have been conducted to evaluate the performance of both metal and vinyl gutters during
wildfires. While the gutter material certainly has an impact, of greater concern is the combustible debris
(leaves, pine needles, etc.) that can accumulateuitegs and ignite during a fire.

Metal gutters will not burn, and they tend to stay in place during a fire. Any debris within the gutter
that ignites will burn and expose the roof decking and fascia to heat and direct flame contact. Vinyl
gutters tendto ignite when exposed to significant heat or fire, but they wiklitmaway from the
structure, this limiting the amount of heat or flame exposure to the roof decking or fascia. From a
safety standpoint, it is more important to prevent the accumulatiorcombustible debris in the gutter

than to be concerned with the actual material of the gutter itself. If gutter caps are not used to prevent
accumulation of foreign combustible debris (Figure 16), then homeowners must be vigilant to ensure
the gutters arecleaned out on a regular basis.

Figure 16

Standard practice is to install a piece of metal flashing, otherwise known as a drip edge along the
exposed face of the roof decking. This design is common from the moisture prevention aspect, but it is
also found to le very effective in preventing flame exposure or ember intrusion along the exposed edge
of the roof decking under the shingles of roofing material. This drip edge shall cover the edge of the
roof deck, extend into the gutter, and shall be installed tiglatainst the gutter material (Figure 17). In
cases of a very long roof line, additional flashing may need to be installed behind the gutter and drip
edge to prevent exposure of the fascia.

15
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Decks

Decks and outdoor living spaces are maportant aspect of Montana living. Many homes throughout

the state utilize decks and other outdoor living spaces to take full advantage of the beautiful views and
climate our community has to offer. As such, residents desire to retain decks as an impspact of

homes. When choosing decking material it is important to understand that deck safety is not just about
the decking material, but is a package design to include smart storage and landscaping practices. Decks
are most vulnerable to ignitiondm direct flame impingement from adjacent combustible material such

as firewood, bushes, trees, etc., and from fire brands or embers landing on the horizontal surfaces of the
deck. The point at which the deck connects to the home should have adequaté fhastsing to

provide additional protection against ignition where there is potential for an increased accumulation of
embers and brands.

When choosing decking surfaces there are two primary material types on the market: wood and
composite or PVC. Woodtise most common product found in the construction of decks. Wood is
generally fairly easy to work with; however, it does require significant maintenance to keep it from
drying out and splitting. The dry and split wood is very susceptible to capturibbgrenand igniting.
Composite decking on the other hand is relatively maintenance free and does not rot or split, making it a
much better product in terms of fire safety.

Like roofing materials, building products are tesfed the surface burning chartaristics and given a

rating classification depending upon how well they resist ignition and spread of flame across the surface.
The classification has three levels: Class A, Class B, and Class C, with Class A having the best performance
at resisting flanre spread. Many natural wood products inherently have a Class C rating, with the
exception of some exotic hardwoods or other products not typically selected for decking materials.
Many of the composite or PVC decking materials are available with a Giatasg, some even have a

Class A rating (Figure 18).

LT

Figure 18

Many decks that ignite or burn are due to direct flame contact from ignition of combustible storage
under the deck or adjacent trees and bushes. In these cases, both wood and composite decks will burn.
Where decks are subject to embers and fire brandsoden deck surfaces are more easily ignited than

the composite decks, which tend to melt but not ignite.

17



Figure 19 shows a composite deck that was attached to a home completely destroyed by fire. The deck
did receive damage, but for the most part wasatt as the composite deck itself did not burn. In
contrast, Figure 20 shows a combustible deck that was ignited due to embers/brands. Fire fighter
intervention prevented further damage to the deck and structure.

LT

Figure 19 Figure 20

Examples of composite or ignition resistant decking products may be found in Annex A in the back of
this document.

While standard lumber isommon, many builders and horoners are utilizing alternative materials

for the construction of their decks. F[ig 21 shows a deck built with metal framing member in lieu of
wood. Although not shown in the photo, this deck also has a concrete decking surface. In addition, they
chose to wrap the support columns in stucco rather than leaving them exposed. Likagbeof the

walls, it is also important to enclose the base of any exterior columns as discussed in the next section.
These areas are vulnerable to debris and ember collection inside the base of the column.

Figure 21

18



Base of Walls

Traditional building constetion methods have the tendency to leave gaps under the lower edge of
siding at the base of walls, posts, columns, etc. Figure 22 shows a close up view, looking up from the
bottom of the wall, which reveals vulnerable gaps at the base of walls. In¢hegon the left you can

see the exposed combustible sheathing (green) and foam board insulation (blue). In the picture on the
right you can see the combustible wood sheathing (brown). This gap, while typically not noticeable,
provides an entry point foembers and flames to enter the exterior walls of the home. As winds and
embers blow up against the foundation of the home, the gap left between the sidthdoaindation can

leave the stud wall cawitexposed. The gap provides for a point of embeusitn into the combustible

wall cavities and concealed spaces of the home. Fire can burn undetected and unimpeded in the
concealed spaces for long periods of time before venting to the exterior where it is discovered. This gap
needs to be protected witlscreening or sealed off with caulking, fire resistive foam, mortar, or similar
product.

Figure 22

In Figure 23, the builder utilized metal flashing and stucco to seal the exposure where the wall connects
to the foundation. Be advised that there may be a needesire to provide suggestions for a weep or
drainage to prevent moisture and condensation collection within the wall. Make sure these drains or
weeps are not closed off when sealing the bottom side of the walls if moisture control is needed.

Figure 23

19



Chimneys

We highly recommend spark arresters be installed on existing chimneys. While spark arresters are
important from a wildfire prevention standpoint, they are different from the other suggestions in this
guidebook. These are not for protecting yobome from wildfire, but preveting a wildfire from
starting dwe to embers from your wood burning appliances.

Spark arresters are designed to catch embers and brands that are produced during normal operation of
a fireplace or wood burning appliance. PReation of embers and brands from exiting a chimney
reduces the risk of ignition outside of the home and potentially causing a wildfire event. (See Figure 24).

Figure 24

Alternative Methods and Materials

FireSafe Montana recognizes that there are many differemmstruction methods and materials
availablein the construction of a home. As with everything else, technology continues to improve and

new products and construction methods are frequently introduced into the home building markets. As

such, we are openat discussion and evaluation of methods or materials not specifically addressed
within this document. Our goal is smart construction with ignitiemistant design that will increase a
K2YSQa FoAfAGe G2 adl yR I f 2 yiéndédrikgiakvildfird eventi Ndihing NJ y 2
in this design guide is intended to prevent the use of products that have been tested and proven to
provide equivalent or greater levels of protection and design than what have been called out in this
guide. ConsideiaA 2y 2F I f GSNYIFGADBS o6dzAf RAYy3d LINRPRdAzOG& ogAf
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and independent product testing reports describing the flame spread characteristics of the proposed
materials.

For additional information and updated lists of potefiffaacceptable construction materials, please visit

the California Office of the State Fire Marshal, California Department of Forestry and Fire Protection
web site athttp://osfm.fire.ca.gov/licensinglistings_bml_searchcotest.phphis site will include many

of the product suggestions listed in this document. FireSafe Montana does not endorse any specific
product or material, but rather looks subjectively at each product famgliance and documented
testing performance when considering its use in a local application.

21
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Fuels Management

This section of the design guide specifically addresses landscaping and natural vegetation surrounding
houses, and how to apply smart landscaping design to reduce the likelihood of ignition of a home from
an exposure fire. Fuels management includes siglgqilant materials that have a greater resistance to
wildfire in terms of susceptibility to ignition and providing adequate clearance to homes.

Plant Selection

Proper selection of plants and trees is critical when creating a defensible space arountome.
However, it is not just how you landscape, but the selection of plants and materials is of equal
importance. Selection of plants that are drought resistant and tend to maintain greater fuel moisture is
a good start. Deciduoydants are a grat choice because they generally have higher moisture content,
and can shed their leaves when they go dormant due to drought or during the winter months. The
shedding of leaves allows the structure of the plant or tree to retain higher moisture content.

Other attributes and considerations for fire resistant landscaping include:

Avoid plants with volatile oils and resins like pine and juniper

Choose plants that are native to the area and are drought tolerant for the climate

Choose plants with a naturalhigher moisture content

Consider mature size and spacing

Select a diversity of species (as different plants are more susceptible to burning at various times
of the year)

=A =4 =4 4 =4

For additional information on FireWigdant Materials, refer to Annex B in the back of this guide.
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Home IgnitionZone

The home igniton zone & RSFAY SR |a GKS FANRG onQ AYYSRALFGST @
and decks. Contrary to the false impression, this area ¢ have to be clear cut. Fuels management

is about making smart choices in selecting the plants withirhtirae ignitionzone, and maintaining the

existing healthy vegetation using the techniques covered in this section. There are three primary fuel
layers of vegetation to be comgred when evaluating the home igniticmone. These layers include

ground cover, bushes, and trees. Figure 25 illustrates an overgrown lot. This image is typical of an
unmitigated property The adjacent image, Figure p8ovides an example of a well mitigated lot with

plenty of clearance within the home igniticone.
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