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Agenda

Roundtable Exchange: 
Wildfire-Resistant Construction
Hosted by Headwaters Economics at West Creek Ranch, November 4, 2021

9:00 AM Arrival at West Creek Ranch & Welcome
• Parking: Please park in one of the two designated parking lots
• Check-In At Reception for meeting materials
• The meeting will take place at The Lodge
• Coffee, refreshments, and settle in

9:30 AM Welcome & Introductions
• Opening remarks
• Review of objectives and agenda
• Group introductions

10:20 AM Morning Break

10:30 AM Wildfire-Resistant Construction
• Presentation: Wildfire risks and understanding of how homes burn down

11:00 AM Identifying the Barriers 
• Facilitated Group Discussion: What are the critical questions and implications for home development in

Montana? Urgent challenges and barriers for wildfire-resistant construction? What are the risks of inaction?

12:00 PM Lunch Break

1:00 PM Other Community Examples
• Presentation: Best practices and lessons from other communities

1:15 PM Identifying the Solutions
• Facilitated Group Discussion: What are the opportunities for integrating wildfire-resistance into the home

development and planning process? Are there ways to better engage, act, and intervene with homeowners,
designers, developers, and others on wildfire resistance?

2:20 PM Afternoon Break

2:30 PM Wrap-Up and Next Steps
• Reflections on the day and determine next steps
• Final questions, comments, and requests

3:00 PM Adjourn
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ROOF

Class A (asphalt/metal) 

GUTTERS

Aluminum

Gutter cover
VENTS

Fire/Ember resistant or 1/16” screen

SIDING

Non-combustible (fiber cement, stucco)

>6” foundation wall

WINDOWS

Double-paned

Tempered glass

DECKING

High-density wood or plastic composite

Metal joist tape

1/4” board spacing

LANDSCAPING

5’ non-combustible zone

Metal fence (0-5’)
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REDUCING WILDFIRE RISKS IN THE HOME IGNITION ZONE

Projects and tasks that can increase a home’s 
potential survivability in a wildfire.



THE FACTS

Experiments, models, and post-fire studies have shown homes ignite due to the 
condition of the home, and everything around it, up to 200’ from the foundation.

HOMES AND THEIR SURROUNDING AREA ARE VULNERABLE  
TO THREE POTENTIAL TYPES OF IGNITION SOURCES: 

EMBER ATTACKS (A/K/A FIREBRANDS): Burning pieces of airborne wood and/or vegetation that 
can be carried more than a mile through the wind can cause spot fires and ignite homes, debris 
and other objects. They can also penetrate and smolder in woodpiles, patio/deck items, vents and 
openings, roofs and debris filled gutters. Most home losses in a wildfire are from embers, not by 
direct contact with flames.

SURFACE FIRES: Typically small flames burning through grass and ground litter. They can reach 
houses or attachments if there’s no interruption in the types of fuel sources. Flames touching a 
house, fence or deck can cause them to ignite.

CROWN FIRE: Large flames burning in the tops or canopies of trees. These large flames radiate 
heat that can ignite wood walls from up to 100’ away. Other types of large flames can come from 
detached buildings, burning wood piles and ignited vehicles.

WHEN YOUR HOME IGNITION ZONE EXTENDS INTO NEIGHBORING PROPERTIES
You may find your home ignition zone overlaps into adjacent properties. To maximize the benefits of 
your work, it’s extremely important to work collaboratively with neighbors to reduce your shared risk.

ON PARCELS OF LAND LARGER THAN THE 100’ EXTENDED ZONE
Property owners with more than 100 feet of land that extends beyond the home should also consider 
additional actions up to 200 feet into the Extended Zone to provide additional benefits in protecting the 
home and outbuildings.

WHAT YOU NEED TO KNOW

Decades of research have 
shown that both the house 
and the landscape adjacent 
to it play a critical role in the 
structure surviving a wildfire. 
A wildfire can transfer from 
ignited vegetation or an 
ignited home(s) through:
 • Radiation
 • Convection
 • Embers/Firebrands 

A home’s building materials, 
design and landscape have a 

significant role in the level of 
exposure that can be endured 
before ignition occurs from 
any of these sources.

WHERE TO START?

When planning your wildfire 
risk reduction projects, start 
with the house itself as the 
point where your efforts 
begin, then move into the 
landscaping section of the 
Immediate Zone; once both 
have been completed, move 

into the Intermediate and 
Extended Zones.

In many areas, residents can 
request a fire-risk overview 
visit from their local forestry 
or fire agency to learn more 
about the science-based 
guidelines that help residents 
prepare their home and 
property for wildfires - this 
opportunity will provide 
additional information as it 
pertains to your individual 
property and topography.



THE HOUSE AND IMMEDIATE ZONE CHECKLIST

The Immediate Zone includes both the home and the area of 0 to 5 feet out from the 
furthest attached exterior point of the home.

THE HOME AND ITS BUILDING MATERIALS
Ignition resistant building materials, construction techniques, along with vegetation and debris 
removal, play a vital role during wildfires.

   FIRST PRIORITY 

■■ CARPORTS: Remove flammable items stored 
in carports.
■■ DECKS AND ELEVATED PORCHES: Place 
1/8” metal mesh screening between low-
profile decks from surface to ground, to block 
embers from collecting underneath. Never 
store flammable materials underneath elevated 
decks/porches. Remove dead vegetation 
and debris from under decks/porches, and 
between deck board joints.
■■ FENCING: Use non-flammable fencing material 
(metal or masonry) when attaching directly 
to the siding. Ensure there’s a minimum of at 
least 5’ of noncombustible material where it 
attaches to the siding. Do not add vines or 
other types of vegetation to fencing material. 
Wooden fences can carry flames directly to 
the house.
■■ FIREPLACE CHIMNEYS: Remove debris that 
may accumulate at roof-to-wall intersections. 
Embers from a fireplace can exit the chimney 
and could ignite a wildfire; to prevent this 
install a spark  
arrestor. When wildfires are approaching close 
the damper, fireplace screens and glass doors.
■■ GUTTERS: Metal roof gutters do not ignite, 
only the debris material that accumulates in 
them – that’s why keeping them clean is so 
important. Vinyl roof gutters can ignite when 
the debris material is ignited and flaming 
gutters can fall from the roof edge and land 
next to the house, which is why the immediate 
zone needs to be clear of flammable materials. 

■■ ROOF MAINTENANCE: Keep roofs clean from 
leaf litter and pine needles. Remove all tree 
limbs within 10 feet of the chimney, or that 
overhang the roof.
■■ SIDING: Use ignition-resistant building 
materials on exterior walls. Examples include: 
Stucco, masonry products, plaster and 
cement. Seal gaps and crevices. Examine 
the siding for locations where embers could 
accumulate or lodge and apply caulking at 
trim-to-siding locations where it is missing or 
has failed. 

   SECOND PRIORITY 

■■ EAVES AND SOFFITS: Reduce the size and 
number of embers that pass through vents in 
the eaves by covering them with a 1/8 inch 
metal mesh screening. Inspect soffit vents and 
maintain as needed.
■■ CRAWL SPACES: Remove combustible 
materials and install 1/8” mesh screening on 
vents.
■■ FOUNDATION: All foundation vents should 
have a 1/8 inch corrosion-resistant metal 
screening.
■■ GARAGES: Weather seal the perimeter of 
garage doors to help keep embers out. Be 
sure the door is tight fitting so embers can’t 
slide under the door or in from the sides. If 
possible, choose a metal or wood core door 
with metal exterior.



■■ SLIDING GLASS DOORS: Choose double-pane 
tempered glass. Consider fireproof shutters to 
protect large windows and glass doors from 
radiant heat. 

   THIRD PRIORITY 

■■ ROOFING MATERIALS: Types of Class A 
fire-rated roofing products offer the best 
protection. Examples include: Composite 
shingles, metal, cement tile and clay. Inspect 
shingles/tiles and replace/repair those that are 
loose or missing to prevent ember penetration. 
If gaps exist between the roof covering and 
the roof deck at the eave or ridge, fill the 
space with a “bird stop” material.
■■ SKYLIGHTS: Remove debris next to and on 
skylights. Glass is a better option than plastic 
or fiberglass.

■■ VENTS: Consider purchasing closure devices 
for foundation and gable end vents and 
installing a louver- type dryer vent that stays 
closed unless the dryer is running. Clean 
debris from attic vents and install 1/8 inch 
metal mesh screening. For turbine vents, 
access the attic and inspect where the vent 
attaches to the roof and attach 1/8 inch 
screening to the roof sheathing. Dormer-face 
vents should be replaced with a low-profile 
vent. Ridge vents should be rated for high 
wind/rain exposure.
■■ WINDOWS: Multi-paned tempered glass can 
help reduce the risk of fracture or collapsing in 
a wildfire.

LANDSCAPING/HARDSCAPING
Ignition resistant building materials, construction techniques, along with vegetation and debris 
removal, play a vital role during wildfires.

   FIRST PRIORITY 

■■ Dead vegetation, dried leaves, pine needles 
and ground debris accumulation should be 
frequently removed from this area.
■■ Hardscaping components should be installed 
around the perimeter of the home - keep them 
free of ground litter/debris. Concrete, stone 
or gravel walkways are great additions to the 
Immediate Zone. 
 
 

 

■■ Remove trees and shrubs from this area; or 
replace with succulents.
■■ Wood mulch products should be replaced 
with non-combustible mulch products such as 
crushed stone/gravel options.

SECOND PRIORITY
■■ Trim tree limbs that overhang from the 
Intermediate zone into this area.



INTERMEDIATE ZONE CHECKLIST

The Intermediate Zone includes the area of 5 to 30 feet from the furthest exterior point of 
the home.

LANDSCAPING/HARDSCAPING
Ignition resistant building materials, construction techniques, along with vegetation and debris 
removal, play a vital role during wildfires.

   THIRD PRIORITY 

■■ Clear vegetation from under large stationary 
propane tanks.
■■ Keep lawns and native grasses mowed to a 
height of four inches.
■■ Remove ladder fuels (vegetation under trees) 
so a surface fire cannot reach the crowns. 
Prune trees up to six to ten feet from the 
ground; for shorter trees do not exceed 1/3 of 
the overall tree height.
■■ Water plants, trees and lawns to keep them 
from becoming dry.  
 
 
 
 

    SECOND PRIORITY

■■ Space trees to have a minimum of eighteen 
feet between crowns with the distance 
increasing with the percentage of slope.
■■ Trees and shrubs in this zone should be 
limited to small clusters of a few each to break 
up the continuity of the vegetation across the 
landscape. 
 
THIRD PRIORITY 

■■ Create fuel breaks with driveways, walkways/
paths, patios and decks.
■■ Tree placement should be planned to ensure 
the mature canopy is no closer than ten feet to 
the edge of the structure.



OTHER CONSIDERATIONS

■■ Add color and interest with high moisture content plants in containers that could be easily moved to 
the Intermediate zone when wildfires are approaching.
■■ Addresses should be visible from the road.
■■  Closable foundation and gable end vents should be shut when threatened by a wildfire and reopened 
after the danger passes.
■■ Close and protect home openings, including attic and basement doors and vents, windows, garage 
and pet doors to prevent embers from gaining access to the home.
■■ Connect garden hoses, fill pools, hot tubs, garbage cans or other large containers with water and 
place ladders outdoors. Firefighters have been known to use hoses, ladders and water sources to 
extinguish spot fires.
■■ Consider installing non-flammable shutters similar to hurricane shutters.
■■ Consider using noncombustible deck boards (metal and fiber cement), or a solid light weight concrete.
■■ Incorporate a mixture of deciduous and conifer trees.
■■ Install a garage door on both attached and detached garages.
■■ Move vehicles into a non-combustible area (gravel or concrete) and roll-up all windows.
■■ When wildfire threat is high, move patio/deck furniture, cushions, door mats and potted plants 
indoors, or as far away from the home, shed and garage as possible when wildfire warnings are 
received.

EXTENDED ZONE CHECKLIST

Extends out from 30 to 100 feet, keep in mind your property line may end prior to 100 
feet. In these instances working collaboratively with your neighbor is important to helping 
protect multiple properties.

LANDSCAPING
Ignition resistant building materials, construction techniques, along with vegetation and debris 
removal, play a vital role during wildfires.

   FIRST PRIORITY 

■■ Dispose of heavy accumulations of ground 
litter/debris.
■■ Remove dead plant and tree material.
■■ Remove vegetation adjacent to storage sheds 
or other outbuildings within this area. 

 
 
 
 
 

    SECOND PRIORITY

■■ Remove small conifers growing between 
mature trees.  
 
THIRD PRIORITY 

■■ Trees 30 to 60 feet from the home should 
have at least 12 feet between canopy tops. 
Trees 60 to 100 feet from the home should 
have at least 6 feet between canopy tops



Guidelines for tree crown clearance vary depending on slope, tree species and understory vegetation, 
along with proximity to homes and other site specific factors. Check with your local forestry or fire agency 
to get specific distance recommendations for where you live.

TREE SPACING AND PRUNING GUIDELINES

The distances listed for crown spacing are suggested based on NFPA 1144. However, the crown 
spacing needed to reduce/prevent crown fire potential could be significantly greater due to slope, the 
species of trees involved and other site specific conditions. Check with your local forestry professional to 
get advice on what is appropriate for your property.

TREE SPACING

TREE PRUNING

OTHER CONSIDERATIONS (continued) 

■■ Place swing/playsets in the Extended Zone.
■■ Use rubber doormats instead of those manufactured with natural fiber materials.
■■ When making future patio furniture purchases select fire resistant options.
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How to Use This Guide 

This Guide includes specific recommendations for how to retrofit 
existing components of a home to withstand wildfre. Each section 
contains an explanation of how the component is vulnerable to 
wildfire and what can be done to improve that component. The 
illustrations throughout the Guide are intended to show best 
practices for reducing the vulnerability of a home to wildfire. 

Inside This Guide 

Defensible Space p. 5 Siding p. 10 Chimneys p. 15 

Roofs p. 6 Skylights p. 11 Fences p. 16 

Roof Edges p. 7 Windows p. 12 Glossary p. 17 

Rain Gutters p. 8 Decks p. 13 Online Resources p. 18 

Vents p. 9 Garages p. 14 
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When using this Guide, think about the location and context 
of the home and how that influences vulnerability to wildfire: 

Steep Slopes 
When homes are located on steep slopes, 
decks commonly overhang the slope 
below, and this downslope area is often 
heavily vegetated. Prioritize defensible 
space actions so that f lames from burning 
vegetation cannot reach the underside 
of the deck and ignite, with subsequent 
ignition of the home. 

Dense Neighborhoods 
Dense neighborhoods with homes close 
together have an increased risk of 
building to building ignition because 
of the radiated heat and potential f lames 
that are generated if a neighbor’s home 
burns. Prioritize actions to reduce the 
possibility of homes igniting each other. 
Intensify defensible space by thinning 
trees and shrubs between homes. Engage 
in neighborhood conversations to encour- 
age all neighbors to take actions to reduce 
their own vulnerability to wildfire. 

Large-Parcel Lots 
When homes are on large parcel lots and 
neighboring homes are far apart, vegetation 
and other combustible materials on the 
property (e.g., wood pile, tool shed) can 
be a large factor in home ignition. Prioritize 
creating and maintaining defensible space, 
including the near-home noncombustible 
zone, and home-hardening techniques to 
reduce vulnerability from embers. 

less than less than 
30 feet 30 feet 
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Living within the natural 
environment brings both 
serenity and responsibility. 
Communities located in wildfire-prone areas 
need to take extra measures to live safely. 
There are many ways to prepare communities 
and properties for wildfire, including creating 
and maintaining adequate defensible space and 
hardening homes through altering or replacing 
the construction components. This guide will 
help residents and building professionals better 
understand how to prepare homes and 
communities for wildfire. 

DURING A WILDFIRE, homes can be 
threatened by 1) wind-blown embers, 
2) radiant heat, and 3) direct flame contact.

In wildfire events, 60-90% of home loss is 
due to embers. Embers can originate from 
an approaching wildfre or small parts of 
nearby burning vegetation and construc 
tion materials (e.g., a home, storage shed, 
wood pile). Embers are important because 
of what they can do directly (e.g., ignite 
materials in an attic after entering 
through a vent) and what they can do 
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indirectly (e.g., ignite a wood pile 
or storage shed located close to the 
home, resulting in radiant heat or 
direct f lame contact to the side of 
the home). Reducing the vulnerability 
of homes to ember ignition will 
increase the chance of homes and 
neighborhoods surviving a wildfire. 

The most effective way for homes 
to withstand wildfre is a “coupled 
approach” that considers the exterior 

construction materials and how they are 
put together, as well as the surrounding 
vegetation and other near-home combus-
tible materials. Selection, location and 
maintenance of vegetation and other 
combustible materials on a property 
can reduce the chance of a wildfire 
burning the home. Tis Guide provides 
information and recommendations 
for retroftting an existing or newly 
constructed home with wildfre in mind. 
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     Protecting a home from 
wildfre requires continual 
defensible space actions 
in three zones around the 
property. 

Contact local Extension 
offices for more information 
about defensible space 
recommendations specific 
to different regions. 

0 

1 

2 

Defensible Space 
THE EMBER-RESISTANT ZONE (Zone 0) | 0–5 feet: Te zone within 5 feet 
of your home has many diferent names (e.g., the noncombustible zone, the 
immediate zone, the zero zone), but the objective is generally the same—to reduce 
the vulnerability of the home to embers by creating a zone of ember-resistant 
materials around the home. Gravel, a concrete or brick walkway, or another 
hardscape feature is commonly used to construct this zone. Tis ember-resistant 
zone should include the area under and around any attached deck. Be sure to keep 
this zone clean of any woodpiles, wood mulch, or fammable vegetation. 

THE LEAN, CLEAN AND GREEN ZONE (Zone 1) | 5–30 feet: Te objective of 
this zone is to reduce the risk of fre spreading from surrounding vegetation to 
the home. Lean indicates that there is only a small amount of vegetation, if any, 
present. Vegetation should be grouped in discontinuous islands. Clean indicates 
that vegetative debris and dead materials are routinely removed. Green indicates 
that vegetation within this zone is kept green and well irrigated (if appropriate) 
during the fre season. 

THE REDUCED FUEL ZONE (Zone 2) | 30–100 feet: Te objective of this zone 
is to reduce fre spread and restrict fre movement into the crowns of trees or 
shrubs. Remove dead plant material, lower tree branches and other ladder fuels 
(e.g., shrubs, lower branches, smaller trees). Locate outbuildings (e.g., for storage) 
at least 30 feet away from the home and create an ember-resistant zone around all 
outbuildings and propane tanks. 
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Roofs 
Making a roof  “fire-safe” is a big step in reducing the vulnerability of the 
home to wildfire. There are three fire ratings for roof coverings: Class A, Class 
B and Class C, with Class A providing the greatest fire protection. The roof 
rating designation provides information for the roof covering material and 
does not include where the roof meets other materials at the edge of the roof. 
A non-fire-retardant treated wood shake or shingle roof covering is unrated 
and is not desirable—these roof types have less than a Class C rating. 

HOW TO REDUCE THE VULNERABILITY OF ROOFS 

Replace a wood shake or shingle roof with a Class A roof. 

Remove accumulated vegetative debris from the roof. 

If there is a space between the roofing materials and roof deck, make sure 
that the openings between the covering and the roof deck are blocked. 
Repair areas as needed. 

If the roof consists of Class B or C roofing materials, determine if the 
underlayment in the assembly provides Class A protection as indicated in 
manufacturer installation instructions. When viewed from the edge of the 
roof, these materials would either look like gypsum wallboard or overlapping 
4-foot wide sections of an asphalt composition roof covering. Maintain the
roof covering and replace with a Class A product when needed.

A CLASS A ROOFING 
materials include asphalt 
fiberglass composition 
shingles, clay and cementitious 
tiles (both f lat and barrel 
shaped), and some metal 
roofing materials. 

B CLASS B ROOFING 
materials are most commonly 
exterior-rated, pressure-im-
pregnated fire-retardant treated 
shake or shingle covering 
(not allowed for use in many 
jurisdictions). 

C CLASS C ROOFING 
materials include recycled 
plastic, rubber and aluminum. 

Class B and Class C roofng 
materials can have a Class A 
“by assembly” rating. In these 
cases, additional materials that 
enhance the fre resistance of the 
roof assembly (i.e., the roofng 
material plus other materials 
included in the roof assembly) 
must be installed. In these 
cases, be sure to follow the 
manufacturer’s instructions. 

METAL ROOF CLASS A “BY ASSEMBLY” FIRE-RATED ROOF COVERING 
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Fill this space with a 
noncombustible material, 
such as a mineral wool 
insulation product 

Additional 
fire-resistant layer 

Roof sheathing 

Class B or C 
fire-rated 

roof covering 



Roof Edges 
There can be several areas where the roof meets another material, such as at 
a roof-to-wall intersection in a split-level home or a dormer on a roof. These 
intersections are vulnerable areas because wind-blown embers will gather at 
the same locations where vegetative debris has accumulated, igniting the debris. 
Building materials usually change at edge-of-roof locations. The adjacent 
materials should provide comparable protection to the roofing material. 

HOW TO REDUCE THE VULNERABILITY OF ROOF EDGES 

Remove accumulated vegetative debris from roofs on a regular basis. 

Replace the combustible siding in roof-to-wall locations with a 
noncombustible option. Replacement of siding only in these locations 
will be less expensive than replacing all the home’s siding. It may be 
possible to find a noncombustible siding pattern that is similar to the 
existing siding pattern. 

At a roof-to-siding location, use of metal f lashing that extends up the 
siding at least 6-inches could also reduce the vulnerability of a combustible 
siding material. Install f lashing so that water cannot get between f lashing 
and siding. 

Keep roofs clear of vegetative  
debris and install metal flashing  
at roof-to-wall intersections. 
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Rain Gutters 
Roofs can be vulnerable at the roof edge where a gutter is attached. Debris in 
the gutter can ignite from embers, and f lames can ignite other components at 
the roof edge (e.g., wood-based sheathing and fascia board). 

HOW TO REDUCE THE VULNERABILITY OF RAIN GUTTERS 

Remove vegetative debris from gutters on a regular basis during fire season. 

Install a noncombustible and corrosion-resistant metal drip edge to provide 
protection for the combustible components (i.e., sheathing and fascia) at 
the edge of your roof. 

Use a noncombustible gutter cover to minimize accumulation of debris in 
the gutter. Some gutter covers result in accumulation of debris on the roof 
behind the gutter, so these will still require routine maintenance. 

Eaves 
Te under-eave area provides a point of entry for fames if nearby vegetation or 
other materials are burning. Tere are two basic designs for under-eave construction: 
open-eave and soffited-eave (i.e., one that is boxed in). Open-eave designs are 
more vulnerable to f lames—heat can build up in an area between the roof rafters 
allowing for more rapid fire spread laterally, which increases the likelihood that 
fire will find a location to enter the attic. Vents that are in the blocking between 
rafters in open-eave construction are more vulnerable to the entry of embers 
than vents in a soffited-eave. 

OPEN EAVE SOFFITED EAVE 

     Install and maintain a 
noncombustible gutter cover (as 
pictured above) to help minimize 
debris accumulation in gutters. 

     Enclose open eaves to 
protect attic spaces from 
ember intrusion. 

HOW TO REDUCE THE VULNERABILITY OF EAVES 

Inspect open-eave areas for gaps where embers could lodge or pass through 
into the attic. All vents should be screened and all other gaps should be filled 
with durable caulk. 

Enclose under-eave area to create a soffited eave. 
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     Cover all vents with ⅛-inch 
mesh screening. 

WHAT IS THE DIFFERENCE 
BETWEEN VENT SCREEN SIZES? 

Small screens (¹⁄₁₆-inch) can 
reduce both the size and number 
of embers that can pass through. 
Because the embers are smaller, 
they self-extinguish quickly afer 
entering the attic and crawl space. 
While this screen size is ideal 
for resisting ember intrusion, it 
does require more maintenance 
because it gets easily clogged. 
Accumulated debris on vents can 
become a source of embers if not 
cleaned regularly. Air fow is also 
reduced with this size screen. 

Mid-size screens (⅛-inch) allow 
more, larger embers to enter the 
attic and crawl space, but these 
are still better than 1/4-inch 
screens. Tis size screen is a 
common choice because the 
maintentance is lower while 
still being relatively efective. 

Large screens (¼-inch) allow 
many, larger embers to enter 
the attic and crawl sapace. It is 
recommended you replace or 
cover 1/4-inch screeens with a 
smaller grain. 

Vents 
Attic and crawl space vents provide an entry point for embers. Vents should be 
covered by, at a minimum, ⅛-inch noncombustible corrosion-resistant metal 
mesh screening. Screening will not prevent the intrusion of all embers but will 
minimize their size. Finer mesh screening (e.g., 1⁄16-inch mesh) is more effective 
at keeping embers out of the home but requires more maintenance because it 
can become clogged with debris. Vents that meet the f lame- and ember-resistant 
standard are listed on the California Office of the State Fire Marshal Building 
Materials Listing Program website. These types of vents are appropriate in areas 
where maintaining defensible space is difficult, combustible materials are closer 
to the home, or combustible siding is used. 

HOW TO REDUCE THE VULNERABILITY OF ATTIC AND CRAWL SPACES 

Avoid storing combustible items (e.g., cardboard boxes, newspapers and 
magazines) near attic or crawl space vents. 

Inspect vents to make sure they are in good condition (i.e., screen is in 
good condition with no tears that would result in larger openings). 

If ¼-inch mesh screening is present, replace or add, at a minimum, a ⅛-inch 
noncombustible corrosion resistant metal mesh screen. 

Consider replacing vents with a f lame- and ember-resistant option. 

Vent covers that are made ahead of time (i.e., before a wildfire is threatening) 
can be installed when wildfire is threatening the area. This strategy can be 
effective, but it does take time and should only be undertaken if ample time 
is given for evacuation. Preparation activities can be dangerous if evacuation 
is delayed. 
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Combustible siding 

6-inch 
concrete 
foundation 

Gravel ground cover 

Siding 
If the siding ignites, a fire can: 1) penetrate through the stud cavity into the 
home, 2) spread up the side of the home and enter windows or other openings 
such as dryer vents, and 3) spread into the attic at a gable-end vent or an 
under-eave area. Combustible siding can be ignited from direct-f lame contact 
or radiant heat exposure. Ignition of siding from embers can occur, especially 
if embers ignite combustible materials close to the home (e.g., bark mulch or 
wood pile), and if siding extends all the way to the ground. 

Combustible siding products are widely used, including solid wood, wood 
composite materials and plastic/vinyl products. Vinyl siding can deform 
and slough off when exposed to f lames or radiant heat. Once this happens, 
underlying material (e.g., sheathing) becomes important for protection. More 
complicated lap joints in wood-based siding patterns (e.g., shiplap and tongue-
and-groove) are more resistant to fire penetration at the lap joint. Plain bevel 
joints in wood siding are vulnerable to fire penetration. While fiber cement 
siding often uses a plain bevel lap joint, it is less vulnerable to fire penetration. 

HOW TO REDUCE THE VULNERABILITY OF SIDING 

Use noncombustible siding (e.g., stucco, steel and fiber cement), especially 
when neighboring homes are within 30-feet of the home. 

Make sure to develop and maintain adequate defensible space, particularly 
within the ember-resistant zone, to minimize the chance that siding will 
ignite from embers at the ground level or direct-f lame contact from nearby 
combustible materials. 

In smaller areas that are vulnerable, such as at a roof-to-wall area, replace 
siding with a noncombustible product. 

For new construction, use of a one-hour wall design, where an additional fire 
resistant layer is used in the wall assembly, can provide additional protection 
when a more vulnerable siding material is used. 

It is not recommended to use 
fre-retardant coatings, such as 
fre-retardant paint, to provide 
fre protection for combustible 
siding. Some state, county and 
local building codes do not 
allow these coatings. Recent 
research has demonstrated that 
their performance is degraded 
by exposure to the elements 
(e.g., snow, moisture, sun). 
Teir efectiveness degrades 
more quickly than reported. 
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 Clear debris around 
skylights and make sure to 
close before evacuating. 

Skylights 
Skylights can be a point for ember and f lame entry if the cover fails, or if 
skylights are left open when a wildfire threatens. There are two basic kinds 
of skylights: domed-style made of plastic and f lat-style made of glass. Flat-style, 
glass skylights have less risk than domed-style, plastic skylights that may melt 
and burn when exposed to heat from a wildfire. Typically, the glass in skylights 
consists of two layers, the outer being tempered glass and the inner being a 
safety glass, such as laminated glass. 

Skylights on steeper sloped roofs can be vulnerable to radiant heat and f lame 
contact exposures if nearby combustible materials ignite and burn. Skylights on 
low-slope (f latter) roofs are more prone to the accumulation of vegetative debris 
(especially f lat-style skylights). 

HOW TO REDUCE THE VULNERABILITY OF SKYLIGHTS 

Remove vegetative debris from the roof, including on and adjacent to 
skylights, on a regular basis. 

On sloped roofs, glass skylights are the best choice because of increased 
likelihood of exposure to radiant heat. 

If the skylight can open, close it when wildfire is threatening to prevent 
embers from entering the home. Consider adding a 1⁄16-inch noncombustible 
corrosion resistant-metal mesh screening to reduce ember intrusion into the 
home in case the skylight cannot be closed before evacuation. 
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Windows 
Windows can be a vulnerable component of a home if the framing material 
ignites or deforms, or if the glass breaks and falls out, both allowing embers 
or f lames to enter the home. The most vulnerable part of a window is the glass. 
Glass breakage occurs when cracks, propagating from the outer edge inward, 
occur due to thermal stress that develops when a window is exposed to f lames 
or radiant heat. 

Tempered glass is three to four times more resistant to heat exposures than 
typical annealed glass and is therefore a better choice when selecting windows. 
Metal and plastic-clad fiberglass window screening will absorb radiant energy, 
providing additional protection against radiant heat exposure to the glass in your 
windows. Plastic-clad fiberglass screening will fail if f lames contact it, reinforcing 
the need for an effective ember-resistant zone. 

HOW TO REDUCE THE VULNERABILITY OF WINDOWS 

When replacing windows, choose multi-pane options containing 
tempered glass. 

If neighbors or outbuildings are within 30-feet of the home, consider installing 
deployable noncombustible shutters to provide additional protection. 

Install screens in all operable windows. Screens increase ember resistance 
by keeping embers out of the home and also decrease radiant heat exposure. 

Close windows when wildfire is threatening. 

DUAL-PANE WINDOW 

OUTSIDE 

Frame 

Radiant heat 
exposure 

Frame 

INSIDE 

Thermal stresses resulting 
in crack propagation from 
the edge of glass is the 
cause of glass breakage 

Warmer, greater 
thermal expansion 

Cooler, lower 
thermal expansion 

WILDFIRE HOME RETROFIT GUIDE  |  12



  
  

 
  
  

 

  
 

 
 

 
 

 
 
 
 

  
  

   
   
 

   
   
   
   
 

   
   
   
   
   
   
 

   
   
 

Siding 

A 
Minimum 6 inches 

B 

Ledger board 

Metal flashing 

A 

B 

Install metal fashing 
between the ledger board 
and joists to protect the 
combustible siding material. 
Te fashing should extend 
above and below the ledger 
board. 

Replace the deckboard 
next to the house with 
noncombustible material. 

Decks 
If a deck attached to a home ignites, the home can be exposed to f lames and/or 
radiant heat. What is stored underneath and on top of decks can also be an 
ignition source. Depending on the decking material, embers can also directly 
ignite deck boards. Decks that overhang a slope can be exposed to f lames if 
trees and other vegetation downslope of the deck ignite, resulting in f lames 
contacting the bottom of the deck. 

Most commercially available deck boards are combustible. These include 
redwood, cedar and tropical hardwoods, such as ipe, and all plastic composite 
lumber decking products. Pressure impregnated fire retardant treated (FRT) 
wood deck boards are less vulnerable to f lames and embers. Higher density 
hardwood decking and plastic composite decking are less vulnerable to ignition 
by embers compared to softwood decking (i.e., redwood and cedar). Although 
some metal deck boards are now available, noncombustible options are typically 
referred to as solid surface decks because they consist of lightweight concrete, 
possibly with an additional noncombustible walking surface such as f lagstone. 
Use of noncombustible (i.e., steel) joists in conjunction with combustible deck 
boards will reduce the overall vulnerability of the deck. 

HOW TO REDUCE THE VULNERABILITY OF DECKS 

Create an ember-resistant zone under the footprint of and around all decks. 
This action will reduce the likelihood of under-deck f lame exposure. 

If a deck overhangs a slope, create and maintain an effective defensible space 
downslope of the deck to reduce the chance of f lames reaching the underside 
of the deck. 

Apply metal f lashing or foil-face bitumen tape on top of and a few inches 
down the side of the support joists. This is an effective strategy to minimize 
fire growth when a deck is ignited by embers, but would not help if the deck 
were ignited directly by f lames under the deck. Using steel joists also reduces 
the vulnerability of the deck from both f lames and embers. 
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For cedar and redwood decks, increase the size of the gap between deck boards 
to ¼ inch so that vegetative debris can fall through rather than accumulate on 
the deck. Be sure to routinely clear debris from under the deck. 

If a deck is made of combustible decking materials, replace the board closest to 
the home with a noncombustible material. 

In new deck construction, consider using noncombustible or higher density 
decking products. 

Move combustible cushions from deck furniture to inside and relocate 
combustible furniture (especially those with woven components that can 
trap embers) away from the house. 

Garages 
Garages, whether attached to the home or detached as a separate building, can 
threaten homes if the garage ignites. Since it is normal to store combustible 
materials in a garage, steps should be taken to reduce the ignitability of the garage 
because embers can easily enter under or around poorly sealed garage doors. 

HOW TO REDUCE THE VULNERABILITY OF GARAGES 

Whether a garage is detached or attached, include it in defensible space 
planning and maintenance, including the ember-resistant zone. 

Make sure the space between the garage door and framing is well sealed to 
minimize the entry of embers into the garage. 

Garage windows, vents and other construction components should be treated 
the same as they would be if part of the home. 

Add a battery back-up to the garage door motor so that the garage can easily 
be opened or closed if power is out.

  Close garage doors when wildfire is threatening. 
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      Make sure garage doors are 
well sealed and closed before 
evacuating. 



 
 

  
  

   
 

   
   
  

 

  
   
   
 

  
 

B 
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Cover the stovepipe/ 
chimney with a metal screen 
(no smaller than 3-inch 
and no larger than 1-inch). 

Install metal f lashing at the 
chimney-roof intersection. 

Chimneys 
Chimneys and stovepipes can be a vulnerable part of the home if not installed 
correctly and properly cleaned and maintained annually. Vegetative debris 
can accumulate on the roof adjacent to the chimney chase. This is another 
roof-to-wall connection that can be vulnerable to ignition by embers. 

HOW TO REDUCE THE VULNERABILITY OF CHIMNEYS 

Use of metal step f lashing at roof-to-siding intersection (f lashing extending 
up the wall) can reduce the vulnerability to embers. 

Cover chimney and stovepipe outlets with a noncombustible screen. Use 
metal screen material with openings no smaller than ⅜-inch and no larger 
than 1⁄2-inch to minimize embers leaving the chimney. 

Close the fireplace f lue during fire season when the chimney is not in use. 

15  |  WILDFIRE HOME RETROFIT GUIDE



  
 
 

 
 
 
 

      
 
 

  

   
   
 

   
   
 

 
 

 

Fences 
Combustible fencing can provide a direct path to a home if surrounding 
vegetation or embers ignite it. Best practice is to separate the fence from the 
house or upgrade the last 5-feet of the fence to a noncombustible material to 
reduce the chance of the fence from bringing fire to the home. 

Privacy fences (planks all on one side of horizontal supports) are the most 
vulnerable to ignition because the horizontal to vertical intersection provides 
a ledge and backstop where embers can accumulate and ignite the fence. Good 
neighbor (planks alternating) and lattice are more porous, and therefore more 
difficult to ignite via ember exposure. Vinyl fences are not as vulnerable to 
embers, but can ignite through direct f lame exposure if vegetative debris has 
accumulated at its base. As is the case with vinyl siding, vinyl fencing will be 
vulnerable to deformation from radiant heat exposure. All fences are more 
vulnerable when vegetative debris has accumulated at their base. 

HOW TO REDUCE THE VULNERABILITY OF FENCES 

Replace the combustible portion of the fence near the home with a 
noncombustible section. The noncombustible section should be a minimum 
of 5-feet long. 

Remove vegetative debris that can accumulate at the base of the fence on a 
regular basis. Do not use fences as a trellis for plants because plants can 
create and trap ignitable vegetative debris. 

      Rather than replacing the 
entire fence, replace the 5-feet 
closest to the home with a 
noncombustible option. 
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Glossary 

BEVEL JOINT A type of lap joint, 
typically seen in horizontally applied 
siding. Tis lap joint, when used with 
a combustible siding product, is the 
most vulnerable to fre penetration. 

CHIMNEY CHASE Te area or 
structure around metal fue pipes. 
Te chase is usually built with wood, 
metal or brick. 

DORMER A part of a building that 
extends beyond the vertical plane of 
the roof. Tis extension also has a roof 
covering and typically incorporates a 
window on the exterior wall. 

EMBER Also called frebrand. Burning 
(or glowing) particles of vegetation 
from tree branches, parts of shrubs 
or chaparral, or other combustible 
materials (e.g., construction materials) 
that ignite and burn during a wildfre 
and are carried in wind currents to 
locations beyond the wildfre front. 

FIBER CEMENT A generic term for a 
siding product that is made using ce-
ment, wood fber and other additives. 

FINE-MESH SCREENING In the 
context of this document, ⅛-inch or 
fner screening that is used to cover 
vent openings and operable windows. 

FOIL-FACE BITUMEN TAPE A fashing 
material whereby an aluminum foil 
material is part of a bitumen tape 
system. 

GOOD-NEIGHBOR FENCE  In the 
context of this document, this type 
of fence is one where the vertical 
planks alternate between the sides 
of the horizontal support members. 
A “good-neighbor” fence is usually 
compared to a “privacy” fence, where 
the vertical planks are all on the same 
side of the horizontal supports. 

GYPSUM WALLBOARD A panelized 
product made from calcium sulfate 
dihydrate. Tese panels are commonly 
used for paneling on the interior of 
homes and buildings. A special type 
of gypsum wallboard can be used as a 
fre-resistant component in a one-hour 
wall assembly. 

LADDER FUELS Low-lying branches 
and vegetation that can help carry 
fames from the surface into the 
canopy of trees or shrubs. 

LAMINATED GLASS A type of safety 
glass that consists of two (or more) 
layers of annealed glass that are 
connected with adhesive interlayers. 

LAP JOINT Te type of overlap 
connection between boards or panels 
on the siding of a building. 

METAL DRIP EDGE FLASHING Also 
called angle fashing, this material 
is typically used to protect the edge 
of the roof where the roof covering 
meets the exterior (vertical) framing. 

MULTI-PANE WINDOW A term 
used to indicate multiple glass panes 
in a window. One pane of glass would 
be indicated by “single-pane.” 

ONE-HOUR WALL CONSTRUCTION 
An assembly that provides enhanced 
resistance to the penetration of fre. 

OPEN-EAVE A type of construction 
whereby roof rafers are exposed in 
the area where they extend beyond 
the exterior walls of the building. 
In this type of construction, wood 
members, typical nominal 2-inch 
thick lumber, are used to fll the 
space between roof rafers. 

PLASTIC-CLAD FIBERGLASS 
SCREENING Commonly used 
window screening material. Typical 
screen size is 1⁄16-inch mesh. 

PRESSURE-IMPREGNATED 
FIRE-RETARDANT TREATED A process 
whereby a fre-retardant chemical is 
injected into the material (e.g., wood) 
under a pressurized process. Tis process 
results in a deeper penetration of the 
chemical into the wood. 

ROOF COVERING Te part of the 
roof assembly visible from outside 
the building. Common roof covering 
materials include asphalt composition 
shingles, tile and metal. 

SHEATHING Te frst covering of boards 
or of waterproof material on the outside 
wall of the house. 

SHIPLAP A type of lap joint used for 
horizontal and vertical siding. Along 
with tongue-and-groove pattern, 
this pattern is a better choice when 
considering improved resistance to 
fre penetration. 

SOFFITED-EAVE A type of construction 
where the area of the roof rafers that 
extend beyond the exterior wall of a 
building are enclosed, typically by 
attaching a panelized product that 
connects the edge of the roof to the 
exterior wall. 

STUCCO A siding material usually 
consisting of a mixture of sand, Portland 
cement, lime, water and other additives. 

TEMPERED GLASS A heat-treated 
glass that enhances resistance to heat 
exposures three to four times over that 
of regular (annealed) glass. 

UNDERLAYMENT A panel or sheet 
material in the roof assembly, underlying 
the roof covering, that improves the fre 
rating of the covering. 

VENT COVER A solid material used 
to temporarily cover a vent opening 
to prevent the entry of embers. 
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Online Resources 
The following websites have resources and information on home-hardening, defensible 
space, and other tips to prepare for wildfire. 

Living With Fire Program - www. livingwithfire.com 

University of California Agriculture and Natural Resources - www.ucanr.edu/sites/fire 

Insurance Institute for Home and Business Safety–Wildfire - www.ibhs.org 

CAL FIRE Ready for Wildfire - www.readyforwildfire.org 

Sustainable Defensible Space - www.defensiblespace.org 
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KEY FINDINGS
• Wildfire disasters will be more common if unmitigated home development continues in the wildland-urban 

interface.

• A new home built to wildfire-resistant codes can be constructed for roughly the same cost as a typical home.

• Costs vary for retrofitting an existing home to be wildfire-resistant, with some components such as the roof and 
walls having significant expense. Some of these costs can be divided and prioritized into smaller projects.

• Technology and standards exist today that will make communities safer. Cities, counties, and other jurisdictions can 
implement wildfire-resistant building codes to reduce their vulnerability to wildfire.

Building a Wildfire-Resistant Home: Codes and Costs

December 2018
https://headwaterseconomics.org

As part of the Community Planning Assistance for Wildfire (CPAW) program, Headwaters Economics and the 
Insurance Institute for Business and Home Safety released a new report that documents negligible cost differences 
between building a typical home and a home constructed using wildfire-resistant materials and design features. The 
study also compares three statewide or national building codes that have been developed for construction in wildfire-
prone lands including the International Code Council’s International Wildland-Urban Interface Code, the National Fire 
Protection Association’s Standard 1144, and California’s State Building Code Chapter 7A. 

Replacing key components of the home, such as the roof, exterior walls, decks, and near-home landscaping, with 
wildfire-resistant building materials and design features can significantly reduce home vulnerability to a wildfire.

https://headwaterseconomics.org/
http://headwaterseconomics.org
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Typical vs. Wildfire-Resistant New Construction Costs

Costs are for a three bedroom, 2,500-square-foot single-family home and include materials, labor, and contractor 
overhead and profit. Typical materials were selected to be representative of wildland-urban interface building 

styles in southwest Montana and assume a Class A asphalt roof, wood siding, and wood deck. Wildfire-resistant 
materials were selected for similar aesthetics but comply with wildfire-resistant standards. 

CONCLUSION
Laboratory research and post-fire analysis have determined that local ignitability of the home itself, largely 
determined by the building materials and design features, is an important factor in determining survivability 
during a wildfire. Existing codes and standards provide ample guidance for how to construct a wildfire-resistant 
home and reduce vulnerability. This study demonstrates that a new home can be constructed to such standards for 
approximately the same cost as a typical home, and some of these materials have added benefits such as longer 
lifespan and reduced maintenance.

Review the full report, an executive summary, and data tables at
https://headwaterseconomics.org/wildfire/homes-risk/building-costs-codes/ 

Contact:
Kelly Pohl │406-599-7841 │kelly@headwaterseconomics.org 
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