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Ignition ResistantConstructionDesignManual for the
Wildland UrbanInterface

Purpose

Thismanualisto be usedin conjunctionwith the 2015International FireCodeAppendixK,asadoptedby
the Cityof ColoradoSpringswhichtogether servesto provideall userswith both legalrequirements,as
well as recommendedguidancefor optimal ignition resistant constructionfeatures. All requirements
found in Appendix K supersedeor override lessrestrictive homeowner associations(HOA and
neighborhoodcovenantsand shallapplyto all new residentialbuilding constructionor reconstructionin
the WildlandUrbanlInterface(WUI) regardlesof developmentplanor initial constructionplanapproval
date. This design manual does not cover fire protection system requirements such as monitored
residentialfire alarm or residentialfire sprinklersystemsalreadycoveredthrough the original Hillside
Ordinanceand/or fire suppressiormequirementsfor construction.

Scope

The Waldo Canyonfire has and will continue to be examinedfor lessonslearned, not only by local
residentsbut alsoby distantneighborhoodsgities,states,governmentagenciesstudentsof fire sciene,
and more. Assuch,all usersof this manualneedto understandthat a concertedeffort wasmadeby the
contributors of this document (listed on the last page of this manual)to achievea balancebetween
common senseignition resistant construction and landscapingcommon construction methods, and
homeownerdesires.

Thematerialfound in this manualisintendedto follow the provisionsof the WildlandFuelsManagement
RequirementgOrdinanceNo. 18-50, AppendixK)andprovidethe readerwith a clearunderstandingasto
why the ordinancewascreated.In addition, this documentwill providethe readerwith informationthey
canusein preparingtheir homeagainstthe threat of wildfire. Thetwo primary sectionsof this document
includeignitionresistantconstructionthroughhomehardeningrequirementsandlandscapingéegetation
management.

It isimportant to note andunderstandthat ALLof the provisionsincludedin this manualare intendedto

functionasasystemor designpackageEliminatingust oneelementor featurefrom the systemapproach
mayincreaseaK 2 Y Sulharabilityto awildfire or urbanconflagrationevent. Forexample ahomecould
be constructedwith ignition resistantmaterials,but if vegetationis allowedto growunderdecksor if tree
branchesxtendoverthe roof, the ignition resistantconstructionmaterialsmaynot be enoughto protect

the homefrom wildfire. Likewisejf ahomehasgooddefensiblespacebut hascombustble construction
materials,the homeis still subjectto ignition from fire embersand brandsfrom open spaceor adjacent
properties.In any case the provisionsoutlined in this documentdo not guaranteethat everyhome will

survivea wildfire event. Wildfire will alwaysbe a dynamicand unpredictableevent,influencedby several
factorsincludingfire weather,fuels,topography,andhumanactivity.

Eachof the provisiondistedin this manualapplyto all newor reconstructedresidentialstructureslocated
within the City of ColoradoSpringsiVUI (seeAnnexC). Theseprovisionsdo not applyto smalldetached
accessongtructuressuchasstorageshedsdoghousesandO K A f [RIdBoyis@si
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Introduction

TheCityof ColoradoSpringss a wonderfullydiversecommunityin terms of landscapearchitectureand
topograply. Thisdiversityand the majesticmountainsare a few of the thingsthat entice peopleto call
this community home. Many people enjoy the opportunity to reside within the WUI areas of this
communityasawayto embracethe beautyof nature and wildlife, while still havingthe convenienceof
city living. However, what most people R 2 yr€aiize when they move into the WUI areas of this
community,is that they have chosento residein one of the largestWUI zonesin the entire country.In
fact, there are roughly 38,639 parcelsin the WUl androughly34,9260f those parcelsare residentiallots
or addresseshat havebeenidentified asat-risk of wildfire in ColoradoSprings.

Residingvithin aWUIcomeswith someuniquerisksnot generallyfoundin other parts of thiscommunity.
Onesuchriskisthe everpresentthreat of wildfire. Wildfire isan eventnature usesto improvethe overall
health of our forests.Fireremovesdead, diseasedand overgrownvegetation,whichin return provides
nutrients for new growth and improved wildlife habitat. It is impossibleto prevent wildfires from
impacting communitiesin the WUL assuch,homeownersneedto learnto live within that everchanging
environmentwithout increasinghe riskor subjectingtheir homesto anincreasedlevelof threat.

As a result of the Waldo Canyorfire andthe disastrousoutcomesthat were experiencedthe Colorado
Springg=ireDepartment,in partnershipwith the ColoradoSpringdHousingandBuildingAssociatior{HBA)

collaboratedto addresssome critical issuesin house design and construction The need for this

partnershipwas largely due to the fact current conceptsof defensiblespacedo not accountfor the

hazardsof burningprimarystructures hazardgresentedby embersandthe hazardsutsideof the home
ignition zoné€. Theresult of the collaboratedeffort wasthe modificationof City Codelanguageto safely
andreasonablyprotect thoseresidentswho arerebuildinghomesin the WaldoCanyorFireBurnArea,or

buildingnew homesin anyportion of the Cityof ColoradoSpringsVUL.

TheColoradoSpringd-ireDepartmenthaswritten this manualwith the goalof reasonabledesignthat will
improvethe oddsof ahomesurvivingawildfire eventwith little or nofirefighterintervention.In Colorado
Springs,thirteen firefighters respondon the initial dispatchof every reported house fire. Additional
resourcesare broughtin asneededbaseduponthe severityof the fire. Duringa wildfire event,there are

not enoughresourcesavailableto protect eachhome aswe would for an isolatedhousefire incident
Firefightersmust make difficult decisionson deploying appropriate resourcesto provide the most
effectivefire attack. A home constructedwith ignition resistantmaterialsand adequatedefensiblespace
requiresfewer resourcego defendthan a homethat is more vulnerableto wildfire. ItisS @S NEduty S Q &
to dSharethe Responsibility¢ in protectingthis community.

1 NIST TechnicalNote 1910, fi ACaseStudyof a CommunityAffected by theWaldoFirei EventTimelineandDefensiveActionso(2015):3-4
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Colorado Springs History
Our regionis no strangerto natural and human causedwildfires. Somesignificantfires the PikesPeak
Regiomasexperiencedverthe yearsare:

TheBigBurn,1854
CampCarsorfire,1950
HaymanFire,2002
WestwoodFire,2005
Manitou InclineFire,2007
TurkeyCreekFire,2008
WaldoCanyorFire,2012
BlackForestFire,2013
117 Fire,2018

=4 =4 =4 =4 - -8 -8 -8 9

TheColoradoSoringsFireDepartmenthasbeenactivelyinvolvedin wildfire mitigation efforts since1993
when the City passedthe Hillside Fire Mitigation Ordinance.Thisordinancewas primarily intended to
protect homes againstgeologicalhazardssuch as landslides,and to protect natural vegetationfrom
unnecessarylisturbance it alsoincludedsomefire preventionfeatures.

In 2000, a Tri-Data Consultingstudy identified wildfire risk as one of the greatestthreatsto the City of
Cdorado Springs The ColoradoSpringsWUI covers32,460acresand includesroughly24%ofthe / A (& Q&
population. Currently,the ColoradoSpringswildfire Mitigation programworksin stewardshipwith 124
homeownerassociationand neighborhoodsAspart of a cohesivestrategy,wildfire mitigationincludes

a wildfire risk model that identifies 25 weighted valuesto determinerisk ratingsat the lot level. Each
individuallot in the Cityof ColoradoSpringSQVUIland its associatedvildfire risk rating canbe viewedat

the ColoradoSpringsFire Departmentwebsite at coloradosprings.gdwildfiremitigation In addition to
identifyingwildfire risk, the Wildfire Mitigation programhasgrown to include educationand outreach,
planning, fuels management, contracting, development review process, grant administration and
volunteerprogrammanagement.

Theinformation and designprovisionsprovidedin this designmanualare the result of many yearsof
researchpbservationsandstudiesof actualfire events,to includethe WaldoCanyorFire,whichforever
changedthe landscapeof ColoradoSpringson June26, 2012. In order to understand¥ A Nidp&rton
buildingconstructionwe mustfirst haveanunderstandingon basicfire behavior.Duringawildfire event,
fire propagatesthrough direct flame contad, radiant heat transfer from structure to structure, radiant
heat transfer from vegetationto structure, and fire brands and embersthat ignite vegetation and
structures.However,the most prominent method of initial ignition is through fire brandsand embers.
Theindustry term for fire embersis & | g¢fmbera (i 2 N#i¢h&an be comparedto a snow storm with
blizzardlike conditions.

Waldo Canyon Fire Findings

Thedrivingforce behindthe Ignition ResistantConstructionand FuelsManagementOrdinancewasthe
lessondearnedover the pastdecadenation-wide and the local evidencefrom the Waldo CanyonFire.
Thefindingsfrom the WaldoCanyorFirehighlightedthe needfor additionaleffort in reducingthe effects
andimpactsof future firesthat will somedayagainthreaten this community.
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OnJune23, 2012,a wildfire wasreported burningin Waldo Canyorto the west of the City of Colorado
SpringsAfter three long daysof hard work to keepthe fire outsideof the city limits andin the National
Forestthe WaldoCanyorFiretook a turn for the worse. Therewasa wind shift, drivenby thunderstorm
activityoverWoodlandPark whichcausedsignificantdown slopewinds.Onthe afternoonof June26,the

weather front pushedthe fire into the Mountain Shadowsneighborhood,ultimately destroying 346
homesandsignificantlydamagingd5 others,with a structureignitionrate of 79 structuresper houror 1.3
structuresper minute?.

ColoradoSpringg-irelnvestigatorgeportedthe following summaryof structuralignition sources.

Ignition Source Percentageof BurnedStructures*
FireBrands/Embers 54%
VegetationExposure 22%
StructuralExposure 16%
FireFront/ DirectFlameContact 8%

*The percentagereported in this table are estimated basedupon investigationfindings. This table doesnot include home counts from the
ParksideNeighborhood,CourtneyDrive or YanktonPlace.Thehomeslost in these two neighborhoodswere the result of primary ignition of
homesfrom brands/emberswhichled to conflagrationof the entire neighlorhoodsthrough vegetationand structureexposure.

FireBrands/Embers

Basedupon the investigationfindings, structural ignition from fire brands/embersaccountedfor more
than half of allhomesburnedin the non-conflagrationareas(seeFigurel belowfor an exampleof aroof

ignited by brands/embers)Asfires burn, they producefire brands/emberghat are pushedby the winds
generatedby the fire. It isnot uncommonto havefire brands/embersgniting spotfiresasmuchasone-

half mile or more aheadof the fire front. Somestudieshavereported spottingfire asmuchasten miles
aheadof the fire front. Thebrands/embersancarryenoughheatenergyto ignite combustiblestructures
asthey blow againstor land upon the combustiblesurfacesof a home. The findingssupportand stress
the importance of ignition resistantconstruction. Specificallyfeatures such as screenedattic vents,
compositedeckingand ClassA roofing provide significantdefenseagainstbrand/emberinitiated ignition

of homes.

Figurel ¢ Exampleof a shakeshingleroof that wasignited from anemberin the 2012WaldoCanyorfire.

2 NIST TechnicalNote 1910, fi ACaseStudyof a CommunityAffected by theWaldoFirei EventTimelineandDefensiveActionso(2015):4
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VegetationExposure

Thenexthighestsourceof initial ignitionto homeswasburningvegetationin closeproximityto structures
asrepreentedin Figure2. Treessuchasdenseconifersand similarvegetationtend to becomea catching
point for fire embers/brands,andwhenlocatedadjacentto, or in closeproximity of the homes,canbe a
significantfire exposurgo the structure. TheFueldVlanagementeaturegortion of this manualprovides
specificandreasonablestepsa homeownercantaketo reducethe likelihoodthat burningvegetationwill

ignitetheir home.Thefuelsmanagementeaturesworkin concertwith ignitionresistantsidingand similar
construction features to improve the odds of a home survivinga wildfire event without firefighter
intervention.

Figure2 - Exampleof vegetationthat isin closeproximityto a structuresiding.

StructuralExposure

Similarto the vegetaion exposure hometo homeignition isa commoneventin WUIfires. Duringthe

WaldoCanyorFire,the two neighborhoodghat experiencedhe mostlosswerearesultof hometo home

ignition. The singlegreatestthing a homeownercando is to ensureadequde distancebetweentheir

home and their y S A 3 Khin@s&lIhat said, most homeownersR 2 yhauig the luxury of adequate
clearanceo their neA 3 K ohaneluE to lot sizesHowever the samefeaturesusedto protecta home

againsta vegetationexposurefire are alsoeffectiveagainsta structuralexposurefire. Figure3 showsthe

density of structure in the ParksideNeighborhoodprior to the Waldo CanyonFire, this was one of the

neighborhoodshit the hardestduringthe fire. dFeaturessuchascombustibledecks fences railroadties,

secondanpuildings re-entrant corners,andreadilyignitableroof coveringgepresentsignificanthazards
to the structureandsurroundingparcelS® &

Figure3 - Photoof before and after destructionin the Mountain Shadove community.Courtesyof BingMapsandthe DenverPostRJSangosti.

3 NIST TechnicalNote 1910,/ ACaseStudyof a CommunityAffected by theWaldoFirei EventTimelineandDefensiveActionso (2015):5
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Fire Front/Direct FlameContact

Thesmallestpercentageof homeignitionswasdueto direct flame contactor impactfrom the forestfire
front. Typically,in thesecasesthe fire front approachesrom open spaceor forest land. A fast moving
crown fire through a forested areaburnswith intenseradiant heat that pre-heatseverything within its
path. Asthe fire front approacheghe houseson the perimeter of the neighborhoodthe housescanbe
veryvulnerabé to easyignition (Figured). Goodforesthealthgoesalongwayin keepingforestfiressmall
and preventingcrown fires. Unfortunately,this type of fire isthe hardestto mitigate,andin mosturban
environmentsis beyondthe capabilityof a homeownerto mitigate against

Figure4 - Ignition of homesalongthe northern fire front. Photocourtesyof the DenverPost.

Duringthe WaldoCanyorFire andin the daysfollowing,there were manyexamplesof successfulvildfire
mitigationwork revealed Firecrewswere ableto defendstructuresbecausénomeownershadtakentime
to create defensiblespace.Someneighborhoodsor portions thereof, sustainediittle to no fire damage
becauseof mitigation work prior to the fire in openspacesadjacentto the threatenedneighborhoods.
& ¢ Kffective and successfutesponseto the Peregrineblowup on Wednesday,June27 demonstrated
the advantage®f prefire Y A (1 A 31P& A 2 y X

It is the professionalopinion of the ColoradoSpringg-ire Departmentthat the lossof structureswould
havebeenlesshadthe provisionsn this documentbeenimplementedprior to the WaldoCanyorFire.

4 NIST TechnicalNote 1910, fi ACaseStudyof a CommunityAffected by theWaldoFirei EventTimelineandDefensiveActionsd(2015):5
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HardenedStructure Requirements

Thissectionof the designmanualspecificallyaddresseghe constructionmaterialsand finishesusedto
reducethe likelihoodof ignition of a homefrom anexposurefire.

ClassA Roofing

OrdinanceSectionK104.1(1)

A ClassA roof covering(excludingsolid
woodmaterials)shallbe installedon all
ResidentiaDccupancieanda minimum
ClassBroof coveringsshallbe installedon
remainingoccupanciesjnlessotherwise
permitted

In 2002,the ColoradoSpringsHre Departmentconveneda
workingcommitteeto studyabanonwood shakeroofsand
require ClassA roofing installations for all residential
properties. There was representationon this committee
from the Councilof Neighborsand OrganizationfCONO),
local builders, roofing contractors, Housingand Building
Association(HBA),and various regulatory agencies.City
Councilpassedthe ClassA roofing ordinance prohibiting
wood shake roofs from being installed on residential
occupanciesn this community. Sincethe ordinancewas adopted more than 69,000roofs have been
replacedand/or upgradedto ClassA materialsthroughoutthe city.

A ClassA roof is not just the roof coveringitself, but is an overallassemblyrequiredto achievea ClassA
rating. Roofingproductsare tested by submittinga roofing mockup to atestinglab where they subject
the roofing assemblyto a fire brandtest. Thistest involvesplacinga burning fire brand upon the roof.
Figure5 showsthe three sizesof fire test brandsg the largestis ClassA 6 M H ¢ EClassE0c ¥ Etagsd <
6 ™ ¢ EDuringthe test, the fire cannotpenetratethe roof or causethe roof structure/underlaymento
ignite beforethe brandis consumedandburnsout.

Figure5 ¢ Photo1, left, displaysthe sizeclasgsof fire brandsthat are utilizedfor roof testing. Photo2 and 3, middle andright, displayhow the
ignition of the brand impactsroofing and deckingmaterials

Combustibleroofing materials,to includewood, fiberglass.etc. are subjectto ignition from fire embers
andbrands.Many homesthat ignite in WUIfires burn from the top down, thisisaresultof ignition of the
roofingmaterialsor the combustibleroof deckingfrom embersthat are generatedfrom other structures
or the flamefront. Duringthe Waldo CanyorFirein 2012,emberswere recordedlandingsix milesaway
from the flamefront.

Thereare manytypesandarchitecturalstylesof ClassA roofing materialsavailableon the markettoday.
Thevarietyof stylesallowfor flexibility in achevingthe desirediook of the homeandcomplyingwith HOA
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architecturaldesignstandardswhile providingfor fire resistivepropertiesthat are so important in the
WUL

TypicalClassA roofing productsinclude,but are not limited to the followingtypes:

1 AsphaltShingles 1 Synthetic
1 Metal/ StonecoatedMetal 1 Slate
1 ClayTile 1 HybridComposie
1 Concrete(standardweightand
lightweight)

Exterior Cladding,Siding,Eavesand Soffits

TheK 2 Y Sidirgisthe largestoverallsurfaceareaand
OrdinanceSectionK104.1(2) receivesthe greatestexposureto heatduringa wildfire.
Exteriorcladding,eavesandsoffitsshalloe  The materialsin which the exterior of the home are
constructedof ignition-resistantmaterials  \yrapped,play a significantrole of preventinghome-to-
approvedoy the fire codeofficial. Approved = home,or vegetationto-homeignition. In exposurefires,
materialsinclude but are not limited to: the sidingof a homeis subjectto extremelyhigh radiant
fiber-cementboard,stuccomasonry/brick,  heat, which can ultimately ignite the home. Thisis the
manufacturedstone,andsimilarmaterials.  sameproblem experiencedhroughout historyin terms
Naturalwood/cedarsiding,hardboard,vinyl, of conflagrationssuch as the Great London Fire and
andsimilarcombustiblematerialsare not GreatChicagdrirethat consumedentire cities.
allowed.

Ignition resistant siding helps prevent home-to-home
ExceptionNaturalwoodor plasticproducts  jgnition, thereby slowingthe ¥ A Nufd@eessand giving
usedfor fascia,trim boardmaterialsandtrim  the fire departmentan opportunity to containa fire to

accentssuchascorbels falserafter tails, the original structure of origin. Justas critical as the
fauxtrussesshuttersanddecorativevents  siding,are the soffits and eaves Thesecreate areasof
materialare allowedwhenpaintedor as vulnerahlity due to exposure from vegetation upon
approved. ignition. The siding, soffits and eaves shall be

constructedout of approvedignition-resistantmaterials.
Therearemanydifferent exteriorcladdingandsidingproductsavailableto satisfyavariety of architecural
styles.Themost common,asshownin Figure6 below, are natural or fabricatedstone/rock,stucco,and
cementboard.

.,_;#

S WP
BRI

o RN AT

Stone Stucco CementBoard

Figure6 ¢ Thesephotosdepictsomeof the manynaturalandfabricatedproductsfor ignition resistanthomesiding.
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Figure7 ¢ Exampleof a corbelon ahome

As indicated in the ordinance exception,
decorativeconstructionfeaturessuchasfascia,
trim board materials and trim accents,corbels,
false rafter tails (Figure7), faux trusses, and
shuttersarenot requiredto beignitionresistant.
These features can be constructed of wood,
vinyl, compositematerial, or non-combustible
products. Golorado Springs Fire Department
stronglyencourageshe useof non-combustible
products when they are available. Vinyl
decorativefeaturescan be usedwhen installed
on ignition resistant surface. When wood
products are used they must be painted or
sealedwith approved products to protect the
wood from drying out and crackingor splitting.
Qracksor splitsin wood creae a void for ember
ignition. Asa preventativemeasure checkthese

areasand productsfrequentlyand makerepairsor sealthe gapswhen cracksbecomeevident.

Protectionof Overhangsand Structural Projections
Projectionsof homes are areasthat are vulnerableto

OrdinanceSectionK104.1(3)

Forany portion of the attachedstructure
with projectionsor overhangsthe area
belowthe structureshallhaveall horizontal
underfloor areasenclosedvith ignition
resistivematerialssuchasthoseallowedin

heat and emberscollection. While not commonin this

area,the undersidesof somebuildingprojectionsareleft

open to exposethe structurd members. The exposed
structural membersare generallycombustibleand can
actasaheatcollectionandignition point on the home.

SectiorK104.1(2) (above). Enclosingthe underside of projections with ignition
Exception Heavytimber or dimensionalog  resistantproductswill help to reducethe likelihood of
constructionis allowed. fire starting in these areas. See Figure 8 below for

exampleson how to properly protect the undersideof
the projections.In the examplephotos,the horizontalsurfaceis constricted with cementboardaswould

commonlybe usedfor soffit and fasciamaterial.

Figure8 ¢ Thered linesdepictthe areasthat would be requiredto be built of ignition resistantmaterials
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https://coloradosprings.gov/fire-department/page/wildfire-mitigation-0
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