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¥Our foothills and canyons are a beautiful and often perilous place to
live. Many people who chose to do so take prudent steps to protect their
property. Others, as officials working the Sugarloaf fire pointed out,
have not done so, making effortsto save their homes virtually futile.=

-- Daily Camera, a Boulder newspaper, shortly after the Black
Tiger Fire destroyed 44 homes in 1989.

¥Please do not wait to act...until after the inevitable calamity =

-- Homeowner in letter to the editor, The Trail-Gazette,
December 15, 1995.
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Executive Summary

Using historical wildfire occurrence data as a reference, Larimer County can expect
approximately 20 fires greater than 100 acresin size during the next ten years. The number of
homes, if any, which may be threatened, damaged or destroyed by these wildfiresis only
speculation. Suppression costs, which are ultimately borne by the taxpayer, are also difficult to
predict.

The wildland/urban interface is defined as an area or zone where structures and other
human development meets or intermingles with undeveloped wildland or vegetative fuels
(McPherson 1990). Larimer County has an estimated 148,000 acres of wildland/urban interface
(Jones 1992). Fifty-seven percent of the over 200 subdivisionsin this area have a high fire loss
potential (Farmer 1995). A subdivisionds potential to burn (hazard) is combined with the
potential for ignition and average fire size (risk) to estimate afire loss potential.

The purpose of thisreport isto inform the Board of County Commissioners and the
Planning Division of the wildfire hazardsin Larimer County and provide possible solutions to
mitigate those hazards. Ultimately, the recommendations provided are intended to minimize the
loss of property from wildfire burning in vegetation and spreading to buildings.

Reviewing past wildland/urban interface fires shows the following factors are common
among structures destroyed or damaged by wildfire:

Combustible roofing material

Wood construction

Structures not separated from flammable vegetation

Fire department had poor access to structures

Development located in heavy natural fuel types

Structures located on steep slopes covered with flammable vegetation
Limited water supply

Resources and personnel arrived too late

Critical fire behavior with winds over 30 miles per hour
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All of these factors, with the exception of high winds, are addressed in this report in one
of six categories (general, land use planning, building construction, education, implementation,
and miscellaneous),. The recommendations provided attempt to establish a minimum set of
standards and guidelines to minimize the loss of life and property from wildfire. Implementation
of these recommendations will improve the firefighterids ability to protect structures, improve
the structurelds ability to survive alow intensity wildfire in the absence of suppression forces,
and to reduce the likelihood of a structure fire spreading to the forest.



The following briefly highlights the major recommendations given in this report:

Land Use Planning Recommendations

1.

2.
3.

Create aWildfire Hazard Area. All recommended standards and guidelines apply
to new development and construction within this zone.

Encourage the development of rural fire departments.

All future proposed development in the Wildfire Hazard Area shall be reviewed
for wildfire safety considerations. An approved Wildfire Mitigation Plan shall be
adopted and become part of a devel opment agreement.

Building Code Recommendations

1.

2.

3.
4.

Defensible space in compliance with the guidelines devel oped by Larimer County
shall be required on all new construction in the Wildfire Hazard Area.

Modify the current propane tank standard to require propane tanks be located on
the contour or downhill from the structure.

Eliminate the current water supply requirement for single-family residences.
Require an option of Class 11l siding materials or 1-hour exterior wall
construction.

Staffing Recommendations

1.

Create the position of Wildfire Safety Coordinator to assist with land use
planning, defensible space implementation, staff training and public education.
Partial funding can provided by a defensible space fee and aland use review fee.
The land use review fee is not new; currently the Colorado State Forest Service
chargesfor land use review. Thisreview authority and associated fees would be
transferred to the Wildfire Safety Coordinator.

Primary job duties of the Wildfire Safety Coordinator include review of wildfire
mitigation plans; providing technical assistance to land developers, homeowners,
homebuilders, county staff, homeowner associations, and others; implementation
of defensible space program; building inspector training; and assisting the Rural
Land Use Center with wildfire mitigation issues. A suggested job description is
found in Appendix G.

Public AwarenessEducation Recommendations

1. Continuation of a public awareness program is paramount to successful wildfire

mitigation in Larimer County. A public awareness/education plan is provided in
Appendix F.

Program Review

1. A review of Larimer Countyls Wildfire Safety program and processes as

implemented should be reviewed for effectiveness approximately 18 to 24 months
following program initiation.



Wildfire in the wildland/urban interface is not a new problem, nor are the recommended
solutions new ideas. Numerous reports and recommendations developed as early as 1960 all
contain sSimilar goals, primarily to create a uniform wildfire hazard rating system or to manage
wildland fuels near structures. Our challenge is not one of finding new solutions, but of
implementing known solutions. Now isthe time to act.



Table of Contents

F g1 (8ot [l FU TSSOSO TP RSP RPRPRRPO 9
A BaSISTOr IMITIGAIION ...ttt s b e s bt ae e e e b e s e e sbe s besaeeae e e embeseesbesbesbenneennensennans 10
F NS Lo 07 | TSP 11
[ 01010 = T PSR U TP PO 11
o0 o= TR PR TPPP 11
WhyY WOITY ABOUE WITOFITE? ...ttt e bbbt bt st ae e e besbesbesbeeaeeae e e eneas 12
L= ot ] oo |V U R TSSP 12
THE FiTE ENVITONMENT......cuiiteeeeeitereet ettt b bt b b e bt b e e bt s b e s e e bt e R e se e bt e b e seeb e ebeneeb e e bennebenneneenen 13
FIFE I gNITION SOUICES.......eueieeiteeieie ettt sttt h e b et e s e et e bt sheehe e st e st e se e beebeebeebeeaeeneeneebeseesbesbeeneeneeneeneas 13
T SEALISLICS ...ttt bbb bbb bbb e e bR e Rt bR Rt e bRt bRt b n e 14
PASE WITOFITES ... h b bbbt bbb e st e b e b st e b e bt b e bt b et e 14
HOW HazardouS iS Larimer COUNLY?........coueieeieierieeiesie et eteeeeeeseeste st seeseesseeseeseessesaesaesseeneeneeseensessesaessesneeneensenens 15
What Can Be Done to MinimMiZe HOME LOSS?.......c.coiiiiiiieieieseiet sttt 15
RECOMIMENGBLIONS.... ..ttt b et b et b e s b s h e bt e e s e e b e e e s e e bt s E et e bt s e et eb e b e eb et e e en e nn e e 16
PIOCEOUIE. .. ...ttt bt bbbt b bt £ e h e E e h e E e s e bt E e b e Rt b e e e bt e b e b e st e b e e et e b e b et b e e e 16
Summary Of RECOMMENUELIONS ..........eiuiueiteiie e ieee ettt sttt e e et e et be st eae e e e eesaesbesbesaeeae e e eneeseesbesaesaeeneeneensenes 17
APPENAIX AL DEFINITIONS. ...ttt ettt e e e bt et e st e e e beseesbeebeeaeene e e e beseeseesaeeneeneeeennas 22
Appendix B: 1ssue Background INFOIMBHION. ...........couiriirii ettt s ne s 24
[SSUE 1: COMBUSEIDIE VEQELBEION ........eeeeetieieie ettt sttt st b e st eae e e e eeseesbesbesaeeaeeneaneeneens 24
Issue 2: Exterior Siding and Wall CONSITUCLTION. ........oiuiiiiieieieeie et s sae e eneeneens 31
1SSUE 3: DECKS AN POICRES.........eeciiitiieist ettt bbb bbbt b bt nn e bt en e 36
[SSUE 4: COMBDUSEIDIE ROOFS ...ttt bbbt r ettt 37
[SSUE 5: BUITAING LOCALION........cueieiiteite ettt ettt sttt be et e e e e e e e e sbesbe s st eaeeneeneeseeebesbesaeeneeneanseneans 38
ISSUE 6: REMOLE LOCALION BINO ACCESS......ccuieeuertireeiieteseesistesseseste sttt se e sb e sb s se bt ss e e e bt s e e s bt nn e e eb e b eneeneneennenis 39
Issue 7: Lack Of Water/LOW WELEr PrESSUIE..........cciirieirtirieiieiesieeet sttt n e 40
Issue 8: Homeowners Are Not Fully Aware of Wildfire ISSUES..........ooeiiriiieeeeee e 41
Issue 9: Lack Of FiNaNCial INCENTIVES..........occiiirieiieirict ettt 42
[SSUE 10: LaNd USE PLANNING. ... .eieiitiiteeieetieeeie ettt sttt se e e e eeseesbesbe s st eaeeaeeneeseesbesaesaesseeneanseneans 43
RS (0] 7= g SN 1= 0] TSP RRRSRSI 45
ISSUE 12: Fire SEAION LOCALION ......cueiviieiiitisieiestest ettt sttt ettt b bbb bt e eb b en e e 46
[SSUE 13: AULOMELTIC SPITNKIEES. ... .ttt b e b e st eae e e e eeseeebesbesaesaeeneaneaneans 47
[SSUE 14 FITE SNULLEIS ...ttt b et b et b e st b bbb et bt b e e bt e e e bt b e e en e n e 48
1SSUE 16 WINOOW SCIEENS/V ENLS.......eieeiiitiieieitire ettt b e e e bt e b et b e nn e b b e enenn e enis 49
APPENiX C: PUDIIC COMMIBNLS. ... ettt sttt ettt ee s beeae st e se e e e beseesbesseeaeeseeasenbeseeseeeaeeneeneeneaneas 50
Appendix D: Wildfire Mitigation Plans - Standards and Guidelines for Land Developers and Foresters................... 58
Appendix E: Defensible Space Guidelines for Larimer COUNLY.........coooereiirireeeereese et see e ee e 76
Appendix F: Larimer County Wildfire Public Awareness and Education Plan ............ccccoeiiiininneie e 89
Appendix G: Wildfire Safety Coordinator JOD DESCHPIION........ceceieriiiere sttt ne e 91



| ntroduction

The wildland/urban interface is defined as an area or zone where structures and other
human development meets or intermingles with undeveloped wildland or vegetative fuels
(McPherson 1990). Ranging from isolated cabins to large subdivisions, an estimated 148,000
acres of wildland/urban interface exist in Larimer County (Jones 1992).

The goal of wildfire mitigation isto identify and reduce the long-term risk to human life
and property from wildfire. This report uses afour-step process to address the complex issues
concerning fire in the wildland/urban interface:

1. Establishment (identification and assessment) of wildfire hazards
a. Wildfire Hazard Zone
b. Wildfire Hazard Maps
2. Review of development design
a. Emergency access (roads)
b. Vegetation (fuels)
c. Water supply
d. Firestation location
e. Appropriate mitigative actions
3. Review of building construction
a. Building sitelocation
b. Emergency access (driveways)
c. Vegetation (defensible space)
d. Water supply
e. Appropriate mitigative actions
4. Education/information
Homeowners
Developers
Building contractors
Redltors
Elected officials
Fire departments

~P Q0o oTW
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A Basisfor Mitigation

Wildfire mitigation, though full of relatively ssmple individual solutions, becomes avery
complex issue when one attempts to put these solution together into an easily accepted and
workable package. The following Wildfire Mitigation Matrix was compiled by the author to be
used as atool when defining wildfire mitigation.

The Wildfire Mitigation Matrix
A Basisfor Wildfire Mitigation

Building Construction Land Use Public
Planning Education, Public
Information
Structural *Roofing material *Community *YFirewisex
Integrity *Exterior construction covenants home construction
*Decks
* Propane tanks
Infrastruct *Driveways *Collectors & *YFirewisex
ure * Available water local access roads community planning
Reliability | supply *Community & development
*Response time water supply
*Response
capabilities
Fuels *Defensible space *Hazard *Fire ecology
Managem identification *Fuels
ent *Hazard management
classification *Forest health
*Fuelbreaks *Forest
*Fuels reduction management
Pre- and *Pre-attack planning *Public
post-fire hazard *Evacuation plans evacuation
planning * Post-fire hazards planning *Post-fire
hazards

Recommendations for Improving Wildfire Safety in Larimer County
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Assignment

Under the general direction of an interagency steering committee, the temporary position of Larimer County
Wildfire Mitigation Coordinator was established to assist county staff, local wildfire agencies, and local fire
departmentsin the following areas:

1)
2)
3)
4)
5)

Coordination and implementation of wildland fire public education programs.

Coordination and implementation of wildfire mitigation projects.

Review of building codes and land use regulations with respect to wildfire considerations.
Provide information and assistance to county staff on wildfire mitigation matters as needed.
Coordination of wildfire mitigation activities for the Fort Collins District, Colorado State Forest
Service.

The recommendations provided within this document fulfill the requirements of item 3.

The primary

Purpose

L | purpo% of this report isto

inform the Board of County Commissioners and
the Planning Division of wildfire hazards in Larimer County and provide possible solutions to mitigate those
hazards. Ultimately, the recommendations provided are intended to minimize the loss of property from wildfire
burning in vegetation spreading to buildings. Implementation of these recommendations will 1) improve
firefighterdis ability to protect structures, 2) improve a structureds ability to survive alow intensity wildfirein the
absence of suppression forces, and 3) reduce the likelihood of a structure fire spreading to the forest.

The provisions

of these

recommendations shall Scope apply to new building

construction and new

development in the

proposed Wildfire Hazard Area.
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| Why Worry About Wildfire? |

Fire Ecology

Wildfire, along with climate and topography, has been a dominant disturbance factor in determining the
structure and compositions of Rocky Mountain forests (Crane 1982). Fire frequency and severity are critical in
determining which plant species grow on a particular site. For this reason, species such as aspen may be favored by
shorter fire frequencies, but lost from sites during unusually long fire-free periods. Very short fire frequencies may
result in the loss of conifer species unable to establish a seed pool. Without question, fire will continue to play a
major role in the plant succession of our western forests.

Wildfire has returned to our forested ecosystems at fairly frequent and somewhat predictable intervals, with
estimates of the historical fire frequency varying with forest type. Fire frequency of ponderosa pinein Rocky
Mountain National Park has been estimated at 30 years (RMNP 1992), while studies by Laven and others indicate
fire frequency of about 46 years in ponderosa pine along Coloradoss Front Range. Others have estimated the fire
frequency of ponderosa pine forests from 12 to 25 years (Crane 1982).

Skinner and Laven (1982) have estimated fires occur in Rocky Mountain National Park lodgepole forests
every 50 years. Romme found a 300-400 year period between large firesin Y ellowstone National Park. Evidence
indicates the Pingree Park area burned about 120 years ago.

Historically, the occurrence of lodgepole pineislargely controlled by fire frequency and severity.
Lodgepole seedsin recent burns to form dense, ¥dog-hair=. stands that often remain until destroyed by another
wildfire. When homes are built in lodgepole pine forests, the results can be disastrous.

How much wildfire changes forest structure and species composition depends on current forest conditions,
weather, topography and fire intensity. Many decades of fire suppression have significantly altered the historical fire
regimesin Larimer County. Y ears of fuel accumulation caused by successful fire suppression, lack of forest
management, a general public misunderstanding of forestry and fire ecology, and the increasing number of homes
and communities in our forests, have created a significant wildfire problem. Each year that passes without
addressing wildland fuels simply increases the potential for disaster.

The Fire Environment

Wildfire is defined as any fire occurring on wildlands that requires suppression response. |If left unchecked,
itislikely these fireswill threaten lives and property.

Wildfire behavior and spread are affected by fuels, topography and weather. Fuels, typically thought of as
grass, brush, trees, and dead vegetation, now include homes and other structures. Ironically, improved fire
protection combined with decreased forest management has contributed to increased fuels.

Topography helps determine fire spread. Because heat rises, fire spread increases as slopes become steeper.
Homes built in canyons or on ridge tops frequently have less chance of surviving wildfire. Steeper slopes also
hamper suppression efforts. Historicaly, fire occurrence is greater on south and southwest facing slopes due to
lower amounts of fuel, higher temperatures, lower humidity, and lower fuel moisture.

Weather, the most critical and the most unpredictable element of fire behavior, is constantly changing and
often determinesfire size. Hot, windy days with low humidities create favorable conditions for wildfire. In
Colorado these conditions can occur anytime throughout the year. Most large fires are wind driven events.
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Where hazardous fuels, difficult terrain, and extreme weather exist, all that is needed for awildfire to occur
isan ignition source.

Firelgnition Sources

Lightning strikes the earth an average of 100 times each second totaling over 3 billion strikes each year
(Ainsworth & Doss 1995). Though lightning is typically responsible for 30-45% of all fires on federal landsin
Larimer County, only 11% of all wildfires on state and privates are lightning caused. The remaining 89% are human
caused or are of unknown origin.
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Fire Statistics

On average, over the past twenty years or so, 161 wildfires burn over 2000 acres each year in Larimer
County. An average of approximately 98 of these fires occur annually on state and private landsin Larimer County.
Records kept by the Arapaho-Roosevelt National Forest show that, historically, 2% of al wildfires reach 100 acres
or morein size. Extrapolating this datato state and private lands, Larimer County can expect 19-20 wildfires 100
acres or greater in size during every ten year period. How many of these wildfires will threaten, damage or destroy
homes is only speculation; however, must we wait until disaster strikes before something is done?

Past Wildfires

Disastrous wildfires are not uncommon along Coloradol s Front Range. A wildfire in 1950 near the
Broadmoor in El Paso County killed nine firefighters and destroyed 33 structures (Williams 1992). The Murphy
Gulch Fire threatened six homesin Jefferson County in 1978. 1n 1989, the Black Tiger Fire demolished 44
structures and threatened at least 100 more homes in the Sugarloaf area of Boulder County. Tragedy again struck
Boulder County in 1990 when 10 homes were destroyed just north of the city of Boulder. Numerous wildfires
threatened structures up and down the Front Range during 1994. The 1996 Buffalo Creek Fire southwest of Denver
destroyed 12 homes and disrupted the lives of an entire community.

Fortunately, major residential home loss from wildfire has not occurred in Larimer County. It should be
noted, however, that wildfires threaten structures nearly every year in Larimer County. In addition to destroying 13
buildings at Pingree Park, the Hourglass Fire (1994) also threatened about twelve summer homesin the Poudre
Springs subdivision. Homesin the Glacier View area were threatened by the Eggers Fire (1994). The Snowtop Fire,
in July 1993, threatened at least 5 homes in the Cedar Park area. In 1995, arelatively wet year, the Bonner Peaks
Fire threatened eight homes west of Highway 287. In March 1996, two small fires (45 and 15 acres respectively)
threatened 10 homesin Glacier View and Rustic. The Crystal Fire threatened 40-50 homes in Buckhorn Canyon in
May 1996. Asso many fire ecologists, firefighters and others have said, the question is no longer if a major wildfire
islikely to occur, but when and wher e the fire will burn.

How HazardousisLarimer County?

Larimer County is one of the most hazardous counties in Colorado with respect to
wildfire (Summerfelt 1993; Jones 1992). An estimated 57% of subdivisions and other development in Larimer
CountyH s foothills and mountains have a high fire loss potential (Farmer 1995). Fire loss potential combines a
subdivisionss potential to burn (hazard) with the potential for ignition and average fire size (risk) to estimate the
likelihood of a devastating wildfire occurring in a subdivision.
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What Can Be Doneto Minimize
Home L 0ss?

Reviewing past wildland/urban interface fires shows that structures are destroyed or damaged by wildfire
for the following reasons ( Foote 1994, Perry 1990, NFPA 1991b, NFPA 1990, NFPA 1989, and others):

A.

—IOTMMOO®

Combustible roofing material

Wood construction

Structures not separated from flammable vegetation

Fire department had poor access to structures

Subdivisions located in heavy natural fuel types

Structures located on steep slopes covered with flammable vegetation
Limited water supply

Resources and personnel arrived too late

Critical fire behavior with winds over 30 miles per hour

All of these issues are addressed in this report with the exception of item |. The recommendations provided
attempt to establish a minimum set of standards and guidelines to minimize the loss of life and property from

wildfire.
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Procedure

Recommendations

A list of wildfire safety issues, initially developed by the Wildfire Mitigation Coordinator, was reviewed
and commented on by fire departments, Larimer County Emergency Services, Larimer County Building Department,
Larimer County Planning Department, and Arapaho-Roosevelt National Forest. Additional issues were identified
and added to the list for review. The DRAFT Recommendations for Improving Wildfire Safety in Larimer County
was devel oped after review of the following issues:

Combustible vegetation (i.e. defensible space)
Exterior wall construction

Decks and porches

Combustible roofing materials

Building envel ope (home location)

Access

Water supply

Homeowners not fully aware of wildfire issues
Lack of financial incentives

10. Land use planning

11. Propane tanks

12. Fire station location

©CoNUO~AWNE

Other issues identified, reviewed and not included in these recommendations are automatic sprinklers, fire
shutters, ignition threats of the structure itself, and window screens.

After theinitial review and comment by county staff and others, the recommendations were presented at
five public meetings during the fall of 1996. Meetings were held at the Larimer County Courthouse, Crystal Lakes
Community Building, Estes Park Library, Glacier View Community Center, and the Stove Prairie School. Citizen
participation was critical at this point to gather ideas, concerns, and comments on possible changesin building codes
and land use regulations. All comments made during these public meetings are listed in Appendix C. The
recommendations were a so reviewed by the Larimer Fire Council. These comments are also in Appendix C.

Information and comments received at these public meetings was taken into consideration by a Wildfire
Safety Task Force and the Wildfire Mitigation Coordinator in formulating the final recommendations. This task
force, chaired by the Wildfire Mitigation Coordinator, was formed by the Board of County Commissionersto serve
as an advisory committee and sounding board for possible changes in building codes and land use regulations as they
relate to wildfire safety. These recommendations are the result of countless hours of debate and discussion. Though
the task force reached consensus on all recommendations, the Wildfire Mitigation Coordinator takes full
responsibility for the content of this report.
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Summary of Recommendations

Land Use Planning Recommendations
The Wildfire Mitigation Coordinator, with consensus from the Wildfire Safety Task Force, recommends the
items listed below be included in the future Land Use Code.

The Wildfire Safety Task Force also recognizes the Rural Land Use Center (RLUC) as a valuable and
beneficial alternative to the traditional 35-acre parcel development. A great deal of thought was given to the effect
any wildfire safety recommendation may have on the RLUC; they are not in any way intended as a hindrance to that
process. Itisbelieved, however, that the RLUC has the responsibility to address wildfire and other public safety
concerns. These recommendations provide guidelines and standards when addressing wildfire issues. The Wildfire
Safety Task Force strongly desires to meet and discuss wildfire safety issues with the soon-to-be selected RLUC
Director and RLUC board.

1. Larimer County should designate a Wildfire Hazard Area (Figure 1) using the same boundary as the current
roofing ordinance. Any wildfire safety regulations, codes, standards, guidelines, or incentives would apply only
to new development (i.e. MRDs, PUDs, Subdivisions and devel opment other than 35-acre parcels) located west
of the designated boundary line.

2. Larimer County should encourage the development of fire departments and fire protection districts by expediting
any land use review process for proposed fire stations, waiving or reduction of fees associated with the review
process and building permits for constructing fire stations, deferring property taxes for land set aside for future
fire stations, and, during the land use review process, looking for opportunities to designate land for future fire
stations, and other appropriate assistance.

3. All new development in the Wildfire Hazard Area shall be reviewed for fire safety considerations.
A. Wildfire Mitigation Plans should be required for al new development in the Wildfire Hazard Area and
should be submitted with the application as outlined in the 1993 Larimer County Hazard Regulations with
one exception. Currently, the hazard regulations require
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Figure 1
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that ¥[w]ildfire hazard analysis shall be performed by a professional forester with at least two years experience with
wildfire hazards in the Rocky Mountain Regionx=.. The Task Force recommends that the final Wildfire Mitigation
Plan should be approved by a professional forester with at least two years experience addressing wildfire hazards
through use of Rocky Mountain Region silviculture, forest ecology, fire behavior, and fuels management. The
document Wildfire Mitigation Plan Sandards and Guidelines for Devel opers and Foresters has been prepared to
assist developers and forestersin plan preparation. A draft copy isincluded in Appendix D.
B. The approved Wildfire Mitigation Plan should be adopted and become part of a development agreement. A
designee of the Board of County Commissioners will approve all mitigation plans.
C. Building envelopes should be considered during the development review process and results should become
part of the Wildfire Mitigation Plan.

4. Thefollowing should be included in the proposed Larimer County Land Use Code:

A. Wildfire Hazards and the associated Wildfire Hazard Maps should be included in the Land Suitability
Factors section.

B. Add thefollowing guideline to the Mountain Development Guidelines: Permitted development in high
and/or moderate wildfire hazard classes should be designed to reduce wildfire hazards.

C. Add the following guideline to the Open Space Guidelines: Where a high probability of wildfire exists,
Wildfire Mitigation Plans should be developed for al public and private open space lands. [Note: private
open space lands would be addressed during the land use planning process. Education isthe only way to
address currently designated private open space lands.]

5. An approved year-round, water supply plan shall become part of the development agreement.
A. Thewater supply plan should be based upon Sections 2 and 3 of the Larimer County Water, Sewer and Fire
Safety Standards and Procedures Manual.
B. Water supply can be supplied from natural water bodies and/or constructed water sources. Constructed
sources include, but are not limited to, aboveground tanks, cisterns, hydrants, or dry hydrants.

6. Road standards are currently being reviewed and updated by the Larimer County Engineering Department.
Wildfire and other emergency access are being included as criteria. To avoid duplication of effort and possible
confusion, the Wildfire Safety Task Force has deferred any access recommendations the Engineering
Department.
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Building Code Recommendations

1.

Defensible space in compliance with guidelines developed by Larimer County shall be required on all new
construction in the Wildfire Hazard Area. Any additions exceeding 50% of the total square footage of the
original structure during any one year period must comply with this requirement. A draft defensible space
guidelineisfound in Appendix E. Each homesiteisunique. It isintended that each defensible space be
evaluated on this uniqueness based upon fuels, topography and desires of the homeowner. Compromises
between the homeowner or builder and the approving inspector are expected as long as the basic guidelines are
not violated.

Recommended Procedure - When a building permit is issued for a new structure, weekend cabin, or addition
located in the Wildfire Hazard Area the homeowner or builder would have three options:

1. Complete the defensible space themselves using the Larimer County Guidelines. County building
inspector approves defensible space during routine inspections.

2. Hireaconsulting forester to develop a defensible space plan using the Larimer County Guidelines.
County building inspector approves defensible space during routine inspections.

3. Hirethe County Wildfire Safety Coordinator to develop a site-specific defensible space plan, including
marking of treesto be removed. Defensible space plan implementation is the responsibility of the
permittee. County building inspector to follow up with review and approval during routine inspections.

The building inspector refers unusual fuel, topographic, or other situations to the Wildfire Safety Coordinator.
Defensible Space Fee - an additional ¥defensible space=. fee would be required when the building permit is

issued. It isrecommended this fee be approximately $60.00. Funds generated from this fee would partially
support the Wildfire Safety Coordinator position.

Defensible Space Completion - the defensible space must be completed prior to the applicant receiving a
certificate of occupancy.

Defensible Space Maintenance - maintenance of the defensible space area is the responsibility of the
homeowner.

The current propane tank reguirement should be modified to require tanks to be located on the contour or
downhill from the structure.

Eliminate the current water supply requirement for single-family residences.

Require Class |11 siding materials or 1-hour exterior wall construction. Log or heavy timber construction is
considered 1-hour construction.

Public Awareness/Education Recommendations

1.

A coordinated, long-term public awareness and education program is the key to successful wildfire mitigation in
Larimer County. The Public Awareness & Education Plan located in Appendix F can be implemented
regardless of the status of al other recommendations in this report. However, the position of Wildfire Safety
Coordinator becomes critical as aleader in this effort.
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Implementation and Staffing Recommendations

1. Establish the position of Wildfire Safety Coordinator to assist with land use planning, defensible space
implementation, staff training, public education. A suggested position description is found in Appendix G.

Funding - The Wildfire Safety Coordinator position would be partially funded through land use review fees,
defensible space fees, and occasionally assisting landowners with defensible space plans and tree marking.
(Currently, the Colorado State Forest Service reviews subdivision plats for wildfire safety and charges afeeto
the developer. This authority and associated fees would be transferred to the Wildfire Safety Coordinator).
Additional funding elsewhere within the County will be needed to support the educational role of the Wildfire
Safety Coordinator.

Program Review
1. A review of Larimer Countys Wildfire Safety program and processes as implemented should be reviewed

for effectiveness approximately 18 to 24 months following program initiation. The Wildfire Safety
Coordinator should chair atask force with a membership similar to the Wildfire Safety Task Force.
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Appendix A: Definitions

Combustible - amaterial that fails to meet the acceptance criteria of Standard Method of test for determination of
noncombustibility in building materials.

Combustible construction - atype of construction that does not meet the requirement for noncombustible
construction.

Defensible space - anatural or man-made area, where woody vegetation capable of allowing afire to spread
unchecked has been treated or modified to slow the spread and reduce the intensity of an advancing wildfire, and
to create an area for fire suppression operations to occur.

Fireloss potential - the relative likelihood of a devastating wildfire occurring within a specific area.
Fire-resistive construction - construction designed to resist the spread of fire.

Fire-resistive rating - is the time that the material or construction will withstand the standard fire exposure as
determined by afire test made in conformity with the standard methods of fire tests of buildings, construction
and materials.

Fire-retardant-treated wood - any wood product impregnated with chemicals by a pressure process or other means
during manufacture, and which...shall have a flame-spread index of not over 25.

Fire separation - a construction assembly that acts as a barrier against the spread of fire.

Firewall - atype of fire separation of honcombustible construction which subdivides a building or separates
adjoining buildingsto resist the spread of fire and which has afire-resistance rating and structural ability to
remain intact under conditions for the required fire-rated time.

Flame-resistant material - material that has been modified in its chemical composition by impregnation, coating or
has inherent composition that makes the material resistant to ignition and combustion when exposed to a small
ignition source.

Flame retardant - is an approved chemical, chemical compound or mixture which, when applied in an approved
manner to any fabric or other material, will render such fabric or material incapable of supporting combustion.

Flame-spread index (FSI) - arelative index describing the surface-burning characteristics of building materials. The
test used to establish FSI evaluates the flame spread over the building material surface when exposed to atest
fire. The best known test for thisisthe tunnel test, American Society for Testing and Materials (ASTM) Test
Method E-84. ¥In thistest, a sample of the material, 20 inches wide and 25 feet long, isinstalled as ceiling of a
test chamber, and exposed to agas flame at one end. The rate at which flame spreads across the specimen is
compared on a scale of 0 for inorganic reinforced cement board, 100 for red oak.= Thisisarelative index;
there are no Yunits=. associated with the numerical rating. The following table identifies the flame-spread index
or classification:
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Flame-Spread Classification Flame-Spread Index (or Rating)
Class| (or A) 0to 25
Class |l (or B) 26t0 75
ClasslllI (or C) 76 to 200

Fuel - combustible material.

Noncombustible - materials that meet the acceptance criteria of Standard Method of test for determination of non-
combustibility in building materials.

Noncombustible Construction - atype of construction in which a degree of fire safety is attained by the use of
noncombustible materials for structural members and other building assemblies.

One-hour Fire-resistive Construction - will withstand the standard fire exposurex=. for one hour ¥as determined by a
fire test made in conformity with the standard methods of fire tests of buildings, construction and materialS=..

Slash - unusual concentrations of downed fuel resulting from such natural events aswind, fire, or snow breakage or
such human activities as timber harvesting, road construction, or building construction.

Wildfire Hazard - the relative likelihood that afire, once started, will become disastrous. Disastrous means the
destruction of life and improved property.

Wildfire Hazard Area - that area in western Larimer County prone to wildfires as identified on the countyds
Wildfire Hazard Area map.

Wildfire mitigation - any action taken to eliminate or reduce the long-term risk to human life and property from
wildfire.
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MAMYMCTIIUIA D. 1 00UT

Background Information

leie 1° Comhiitihle \/enatatinn

Objective: Minimize ignitions of homes from burning vegetation.

Problem: Combustible vegetation adjacent to structures significantly increases the likelihood of structures burning
during awildfire. Recent studies indicate the most consistent factor associated with structure loss is combustible
vegetation surrounding homes. In fact, homes with woody vegetation within 20 feet of the structure were often
destroyed during wildfires (NFPA 1991, NFPA 1989).

Current County Requirement/Standard: No county requirements currently exist. Defensible space, fuelbreaks
and other fuels reduction activities can be addressed during the subdivision review process; however, thereis no
guarantee that defensible spaceis
actually completed.

Advantages: A recent Recommenda_‘t' on. Def_ens_l ble space in study (Foote 1994)
indicates the probability | compliance with the guidelines developed by of structure survival to be
about 90% if the home Larimer County shall be required on all new has nonflammable
roofing material and a construction in the Wildfire Hazard Area. defensible space,
compared to only 15% Defensible space in compliance with without defensible space
and a nonflammable - . roof. Twenty years of the
Colorado State Forest guideli r_leS developed by Lari mef Co_unty shall Service and others
attempting to inform be required on al new construction in the homeowners of the
dangers of wildfire and Wildfire Hazard Area. Any additions encourage mitigation
through the educational exceeding 50% of the total square footage of process has, for the most
part, failed. If elected the original structure during any one year officials and the general
public desire to . . . . minimize wildfire
hazards, an ordinance period must comply with thisrequirement. A appears to be the best
way to address draft defensible space guidelineis found in defensible space around
new construction. Appendix E.

Forest health issues can also be addressed during

development of defensible space. Trees with insect and disease problems should be among the first trees removed.

Disadvantages: Slash (limbs, branches, etc) |eft after thinning must be removed. The two best methods of slash
disposal in the defensible space area are burning or chipping. Chipping, though expensive, is avery efficient way
to eliminate slash problems. Chips can be used for landscaping purposes. Piling and burning slash is very cost
effective. Burning requires a permit and can be done safely under Larimer Countyldis current slash burning
guidelines.

Probably the biggest disadvantage is the additional government regulation of private lands.

Background and Discussion: Thereisareason thisissueislisted first. Fireintensity isthe most important
determinant of house survival, and this result leads to the conclusion that fuel reduction is amajor priority for the
protection of houses against wildfire (Wilson 1986). Wildfires have historically served to thin the forest and reduce
woody fuels. Fire suppression and lack of forest management have lead to increased amounts of fuel and longer
intervals between high intensity wildfiresfires. Suppression of wildfires has actually increased the area of
vegetation able to sustain fire (Whelan 1995). When wildfires do occur and escape initial attack, they typically
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burn larger areas than in the historic past. In essence, long fire intervals permit sufficient fuel build-up to support
catastrophic fires.

Woody vegetation around structures in the wildland/urban interface can be managed using the concept of defensible
space. Defensible spaceis an area around a structure where vegetation is managed and maintained in such away as
to, in the event of awildfire, minimize fire intensity. Thisis not an area cleared of woody vegetation! Dead trees
and shrubs are removed, trees thinned to separate crowns, and ladder fuels (shrubs, small trees, etc, that may carry a
fire from the surface into tree crowns) are eliminated.

The size of the defensible space is site specific, varying with forest type and steepness of the ground on which the
home isbuilt. The ultimate goals of defensible space are to 1) improve firefighteridis ability to protect the structure,
2) improve the structurelds ability to survive alow intensity wildfire on its own, and 3) reduce the likelihood of a
structure fire spreading to the forest.

It must be noted that though defensible space does not guar antee home survival, the chance of survival is
significantly increased by completion of defensible space.

The primary question in implementing defensible space boils down to education versus regulation. The debate
centers around how much ¥riskz=. homeowners are willing to accept versus the responsibility of the fire service to
mitigate hazards.

Several regulations exist along the Front Range that address defensible space. These include Colorado Springs
(The Hillside Ordinance), Boulder County (Site Plan Review), Clear Creek County (Amendment to the 1991 UBC),
and Summit County (New Construction Requirements). Defensible space is also addressed in codes or standards
developed by national organizations including the National Fire Protection Association (NFPA 299) and the
International Fire Code Institute (Uniform Fire Code and current draft of the Urban-Wildland Interface Code).
These regulations, with respect to defensible space or vegetative management, are summarized below.

Colorado Springs - On April 13, 1993, the Colorado Springs City Council passed an ordinance amending the
Fire Prevention Code and the City Code relative to measures in the hillside areas of Colorado Springs. The
ordinance addresses fuels management, fire protection systems and roofing. The majority of the ordinance
appliesto new construction, except where re-roofing is concerned. In reference to defensible space, the
ordinance provides guidelines for ¥fuels management measures...within the safety zone of all new home
congtruction...x. All new subdivision plats will include a statement of the requirement for fuels management.

Boulder County - Defensible space is addressed during Boulder Countyds Ste Plan Review. A Wildfire
Mitigation Plan is a condition for Site Plan Review and must address five conditions: 1) site location, 2)
construction materials and design, 3) defensible space, 4) emergency access, and 5) water supply. The
defensible space plan follows the guidelines described in the Service-in-Action no. 6.302 Creating Fire Safe
Zones developed by the Colorado State Forest Service. A non-refundable fee of $440 ($220 for structures less
than 1800 sguare feet) must be included with the Site Plan Review application. In addition, a building permit is
required with a plan review deposit of $100 for new construction (remodels, additions, etc. have afee of
$18.00).

Clear Creek County - Clear Creek County recently (October 1995) adopted an amendment to the 1991
Uniform Building Code to address wildfire hazard mitigation. A Fire Mitigation Plan is required, and includes
sections on 1) defensible space, 2) rooting materials, 3) chimney and flue outlets, 4) overhangs (i.e. eaves), 5)
structure size, and 6) driveway and road access requirements. The plan must be submitted as part of the
building permit. ¥Defensible space in compliance with the Colorado State Forest Service specifications shall be
required...»..
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When alandowner or builder initiates the building permit process, the Building Department collects a $65
service fee which is passed on to the Colorado State Forest Service. A mitigation forester with the state forest
service completes a site visit, designates trees for removal or pruning, and completes a defensible space
assessment form. Final inspection is performed by county building inspectors. Clear Creek uses the Colorado
State University Service-in-Action Sheet Creating Fire Safe Zones as the defensible space standard.

In 1996, In 1996, the number of defensible space permits ranged from 2 to 16 per month. Completion of
defensible spaceis required prior to obtaining a certificate of occupancy.

Jefferson County - Wildfire mitigation regul ations adopted by the Jefferson County Board of Commissionersin
1995 became effective on January 1, 1996. Defensible spaceisrequired for al new structures and additionsto
existing structures of 400 sguare feet or more. The County has developed and overlay zone that follows the
6000 foot contour. All building permit applications that occur west of this contour are required to meet wildfire
mitigation criteria.

At the time of application, the Planning and Zoning Department completes a wildfire mitigation report and
collects a $100 service fee which is eventually passed on to the Colorado State Forest Service. A mitigation
forester from the state forest service visits each site, designates any trees for removal or pruning, and completes
a Ywildfire mitigation report fromm=.. The state forester is also responsible for final inspection and approval.
Jefferson County uses the Colorado State University Service-in-Action Sheet Creating Fire Safe Zones as the
defensible space standard.

In 1996, the number of defensible space permits ranged from 21 to 65 per month. The primary complaint from
homebuilders in Jefferson County is the timing; defensible space must be completed prior to the building permit
being issued.

Summit County - Summit County has developed a ¥point systems. that has three sections: 1) water supply, 2)
access, and 3) wildfire hazard. Sections must be satisfied prior to issuance of a building permit. The wildfire
hazard section must be satisfied prior to issuance of a certificate of occupancy. Points are given for creation of
defensible space in the wildfire hazard section.

Defensible space is defined as a ¥ designated area around a home or other structure the size of which is
dependent on the vegetation, proximity of tree crowns, slope and distance to adjacent buildings. Within this
area al weeds, dry grass, flammable debris and flammable fuel (firewood) are removed. Also, al trees and
shrubs are separated so that the crowns are at least 10 feet apart, 10 feet from the building and semi-mature and
mature trees are pruned of branchesto at least 10 feet above the ground. Branches that touch or overhang the
building shall be pruned. Specific design criteria and additional information can be obtained from the Colorado
State Forest Service. Pamphlets available include the §Wildfire Safety Guidelines for Rura Homeownersxs.
published by the CSFS or §Protecting Y our Home from Wildfirex. also available from the CSFS.=

National Fire Protection Associationidis NFPA 299: Protection of Life and Property from Wildfire (1991
Edition) - The purpose of NFPA 299 is ¥...to provide criteria for fire agencies, land use planners, architects,
developers, and local government for firesafe development in areas that may be threatened by wildfire.= An
all-encompassing standard covering wildland/urban interface analysis, fuel modification planning, access, water
supplies, structural design and construction, and fire prevention. Fuel Modification Planning (Chapter 3)
addresses defensible space and provides general standards. NFPA 299 Appendix A provides examples of
hazard rating and fuel modification.
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Uses a 30" minimum as a guideline for defensible space size on level ground. §Structures at the top of slopes will
require [an additional] 100" or more fuel modification to mitigate increased exposure due to convective and radiant
heat transfers.=

International Fire Code I nstitutels Urban-Wildland I nterface Code (First Draft) - Chapter 6 - Fire-
Protection Requirements: This chapter is divided into six sections (general, defensible space, maintenance of
defensible space, spark arresters, LP gas installations, and firewood/combustible materials storage).

SECTION 601 GENERAL - The provisions of [chapter 6] establish requirements for new and existing
buildings, structures and premises |ocated within urban-wildland interface areas. The objective of [chapter 6] is
to establish minimum requirements to mitigate the risk to life and property from wildland fire exposures,
exposures from adjacent structures and to mitigate structure fires from spreading to wildland fuels.

Section 602 DEFENSIBLE SPACE - Provisions of this section are intended to modify the fuel load in areas
adjacent to structures to create a defensible space. Defensible space is defined as #an area either natural or
man-made, where material capable of allowing afire to spread unchecked has been treated, cleared or modified
to slow the rate and intensity of an advancing wildfire and to create an areafor fire suppression operations to
occur. =

¥Ornamental vegetative fuels or cultivated ground cover, such as green grass, ivy, succulents or similar plants
used as ground cover, are allowed to be within the designated defensible space provided they do not form a
means of readily transmitting fire from the native growth to any structure.=

YTrees are allowed within the defensible space provided that the distances between crowns and crowns from
adjacent trees, structures or unmodified fuel is not less than 15 feet. Trees shall be maintained free of dead
wood and litter.=

YFuel modification shall be provided within a distance from buildings or structures as specified in Table 602.>=.
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Table 602. Required Defensible Space

Urban-Wildland Interface Fuel Modification Distance (feet)
Area

Moderate hazard 30

High hazard 100

Extreme 200

SECTION 603 MAINTENANCE OF DEFENSIBLE SPACE - ¥Nonfire-resistive vegetation or growth shall be
kept clear of buildings... Persons owning, leasing, controlling, operating or maintaining buildings or structures
requiring defensible space are responsible for modifying or removing nonfire-resistive vegetation. The roof of a
structure shall be maintained free of leaves, needles or other dead vegetative material .=

¥Trees extending to within 15 feet of any structure shall be pruned to maintain a minimum clearance of 15 feet.
Additionally, trees within the defensible space shall be pruned to remove lower limbs. Trees shall be pruned to
minimize ladder fuels. Portions of trees which extend within 15 feet of the outlet of a chimney shall be
removed. Trees adjacent to or overhanging a building shall be maintained free of deadwood.=

SECTION 604 SPARK ARRESTERS - §Chimneys ... shall be provided with a spark arrester.=

SECTION 605 LIQUEFIED PETROLEUM GASINSTALLATIONS - ¥L P-gas containers shall be located
within the defensible space in according with the Fire Code.=

SECTION 606 STORAGE OF FIREWOOD AND COMBUSTIBLE MATERIALS - §Firewood and
combustible material ... shall not be stored in unenclosed spaces beneath buildings or structures, or on decks or
under eaves, canopies or other projections or overhangs. Storage of firewood and combustible material stored in
the defensible space must be located a minimum of 20 feet from structures and separated from the crown of trees
by a minimum of 15 feet.»=

Uniform Fire Code (1991 Edition) - Appendix 11-A addresses clearance of vegetative growth from structures.
¥ Persons owning, leasing, controlling...buildings or structures in, upon or adjoining hazardous fire areas...shall
at all times:=

1) maintain an effective firebreak by removing and clearing away flammable vegetation and combustible
growth from areas within 30 feet of such buildings or structures (makes exceptions for single specimens of trees,
ornamental shrubbery, etc. provided they do not form a means of rapidly transmitting fire from the native growth
to any structure),

2) maintain additional fire protection by removing flammable vegetation located from 30 to 100 feet from such
buildings or structures, when required by the chief because of extrahazardous conditions,

3) Remove portions of trees which extend within 10 feet of the outlet of a chimney,
4) Maintain trees adjacent to or overhanging a building free of deadwood, and

5) Maintain the roof of a structure free of leaves, needles or other dead vegetative growth.
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| ssue 2: Exterior Siding and
Wall Construction

Objective: To minimize the ignition potential of homes from an approaching wildfire.
Problem: Radiant heat from a nearby fire can ignite combustible exterior siding.

Current County Requirement/Standard: Typical residential homesin Larimer County have Type V-N exterior
wall construction (Chapter 17, 1991 Uniform Building Code). Thisisthe least restrictive method of wall
construction allowed by the Uniform Building Code. No exterior siding requirement exists at thistimein Larimer
County.

Advantages. The dation: . . f actual cost of TypeV 1-
hour fire-resistive Recommendation: Require an option o compared to Type V non-

rated is minimal and, in either Class 111 (or greater) siding materialsor | some cases a cost savings

isrealized. Currently, 1-hour exterior wall construction. Log and most siding materialsin
use in western Larimer heavy timber construction is considered 1- County meetsthe Class
[l or greater hour construction. requirement.
Disadvantages: Type V 1-hour fire-resistive
construction could add an additional cost.

Background and Discussion: Most urban home fires have internal sources of ignition. Therefore, exterior
construction materials are of relatively minor importance from afire protection standpoint. 1n the wildland/urban
interface, however, the opposite istrue - home fire ignitions during a wildfire are almost entirely external! Thus
fire-resistant exterior walls become extremely important.

Flame-Spread Ratings

When evaluating building materials for fire safety many factors including ignition temperature, smoke toxicity and
flame-spread are considered. Flame-spread, used to describe the surface burning characteristics of building
materials, is one of the most tested fire performance properties of a material. The best know test for developing this
rating is the American Society for Testing and Materials Test Method E-84, commonly known as the #tunnel testxs..

Thistest measures how far and how fast flames spread across the surface of the test sample. The resulting flame
spread rating (FSR) is expressed as a number on a continuous scale where inorganic reinforced cement board is 0
and red oak is 100. The scaleisdivided into three classes. The most commonly used flame-spread classifications
are: Class| or A (some codes use Roman numerals, others use letters), with a 0-25 FSR; Class |1 or B with a 26-75
FSR; and Class |11 or C with a 76-200 FSR.

In general, inorganic materials such as brick or tile are Class | materials. Whole wood materials are usually Class
I1, while reconstituted wood materials such as plywood, particle board or hardboard are Class 111. Whole wood is
defined as wood used in the same form as sawn from the tree.

Flame-spread is expressed in terms of index numbers representing the flame-spread rate over a surface. ¥In this
test, a sample of the material, 20 inches wide and 25 feet long, isinstalled as ceiling of atest chamber, and exposed
to agasflame at one end. The rate at which flame spread across the specimen is compared on a scale of O for
inorganic reinforced cement board, 100 for red oak.= Thisis arelative index; there are no §units=. associated
with the numerical rating. By measuring these rates, a standard can be established to compare different species of
wood with regard to fire safety. Roof coverings have a different set of criteriato meet.
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Though different species of wood differ in their surface burning (flame-spread) rates, most wood products have a
flame-spread rating less than 200 and are considered Class C or |11 material. A few species have a flame-spread
index dightly lessthan 75 and qualify as Class B or || materials. The chart below compiles information from
various sources and shows flame-spread index values and classification for some common building materials:

Flame-Spread Classification Flame-Spread Rating or Index
Class| (or A) 0-25
Classll (or B) 26 - 75
ClasslIl (or C) 76 - 200
Material/species Flame- Flame-
Spread Spread
Rating Class
hardboard siding panels <200 Il
APA Wood Structural Panels (includes APA 303 76-200 Il
Sidings such as T1-11)
Birch, Yellow 80 Il
Brick 0 I
Cedar, Western Red 69 I
DouglasHir Q0 Il
Fiberboard, Medium Density 167 Il
Gypsum Wallboard 10-15 I
Gypsum Sheathing 15-20 I
fiber-cement exterior materials 0 I
Hemlock, West Coast 73 I
|daho white pine 82 Il
Inorganic reinforced cement board 0 I
Maple 104 "
Masonite <200 Il
Oak, Red or White 100 "
Oriented Strand Board (OSB) 150 Il
Particle Board 116-178 Il
Pine, Lodgepole 98 Il
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Pine, Ponderosa 115 Il
Plywood, Fire-retardant-coated construction 0-45 I orll
Plywood, Fire-retardant-treated construction 0-25 I
Plywood, Oak 125-185 "
Plywood, Pine 120-140 Il
Spruce, Engelmann 55 I
T1-11 76-200 "

The most widely accepted flame-spread classification system appears in the National Fire Protection Association
Life Safety Code, NFPA No. 101. This Code groups the following classes in accordance with their flame-spread
and smoke devel opment:

Class A - Flame-spread 0-25, smoke devel oped 0-450.
Class B - Flame-spread 26-75, smoke devel oped 0-450.
Class C - Flame-spread 76-200, smoke devel oped 0-450.

NFPA 101 primarily applies this classification to interior wall and ceiling finish materials.

Exterior Wall Construction

Exterior wall construction can be classified by fire-resistance. A fire-resistive rating is the time that exterior wall
construction can withstand fire exposure as determined by a standard firetest. Wall construction can be classified
as 4-hour, 3-hour, 2-hour, 1-hour or non-rated construction. For example, 1-hour fire-resistant construction will
withstand the standard fire exposure for one hour before the structural integrity of the wall fails. Most home
congtruction is currently non-rated. Thisis not to say that non-rated homes have no fire-resistance, itEis just less
than one hour. Typical home construction provide protection of about 40 to 50 minutes.

Thefollowing is Table No. 43-9-W-A from the 1991 U.B.C. Standards:

Description of Finish Time (minutes)
3/8-inch Exterior-glue plywood 5
B-inch Exterior-glue plywood 10
5/8-inch Exterior-glue plywood 15
3/8-inch gypsum wallboard 10
B-inch gypsum wallboard 15
5/8-inch gypsum wallboard 30
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Description of Finish Time (minutes)
B-inch Type X gypsum wallboard 25
5/8-inch Type X gypsum wallboard 40
Double 3/8-inch gypsum wallboard 25
B-inch + 3/8-inch gypsum wallboard 35
Double B-inch gypsum wallboard 40

Wood studs used in exterior wall assembly are given arating of 20 minutes (1991 U.B.C. Standards). If the space
between the wood studs is filled with rock-wool batts or glass-wool batts an additional 15 minutes is allowed.

One-hour fire resistant construction can be accomplish in many ways, in fact, the Fire Resistance Directory,
published by the Underwriterdis L aboratory, lists a multitude of examples of fire-resistant exterior wall
congtruction. Log and heavy timber construction is also considered 1-hour construction. Brick, real stucco, block,
and stone meet or exceed the 1-hour requirements.

Summary

Realistically, no homeisfire proof! However, fire-resistant home construction, coupled with proper defensible
space, provides firefighters an excellent opportunity to protect your home. In the absence of defensible space and
Yfirewisew construction, firefighters may likely choose to locate resources elsewhere. Firewise construction need
not be more costly than non-rated construction; in many cases itis less expensive!

The following table give examples costs for various sheathing and siding materials:

Material Flame- Typical Use Cost Cost ($ per sq ft)

Spread

Class
T1-11 1 siding $31.17 per 4'x8' panel 0.97
masonite panel Il siding $24.03 per 4'x8' panel 0.64
masonite plank Il siding $6.49 per 8"'x16' plank 0.62
cement fiber panel I siding $24.03 per 4'x8' panel 0.75
cement fiber plank I siding $5.32 per 8"x12'plank 0.73
1" log veneer (pine) Il siding $0.76 per linea foot 1.52
2" 0SB 1 sheathing | $10.94 per 4'x8 panel 0.34
B" gypsum sheetrock I sheathing $4.80 per 4'x8' panel 0.15
5/8" Type X exterior I sheathing $8.32 per 4'x8' panel 0.26
gypsum wallboard
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5/8" Type X interior sheathing $5.44 per 4'x8' panel 0.17
gypsum wallboard
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Other standards reviewed include the following:

National Fire Protection Associationdis NFPA 299: Protection of Life and Property from
Wildfire (1991 Edition) - The purpose of NFPA 299 is ¥...to provide criteriafor fire
agencies, land use planners, architects, developers, and local government for firesafe
development in areas that may be threatened by wildfire.x=. Chapter 7 addresses structural
design and construction including exterior vertical walls. Section 7-4 (Exterior Vertical
Walls) states ¥ Exterior vertical walls shall be constructed of at least B-in. (12.7-mm)
nominal sheathing or equivalent material and shall extend from the ground level to roof
linexs

International Fire Code I nstituteds Urban-Wildland I nterface Code, First Draft (1995) -
Section 504.5 Exterior Walls states: ¢ Exterior walls of buildings or structures shall be
constructed with materials approved for one-hour-rated fire-resistive construction on the
exterior side or with noncombustible materials. Such material shall extend from the top of
the foundation to the underside of the roof sheathing.»= This code makes an exception for
heavy timber (log) construction. Exterior windows are required to be tempered glass or
multilayered glazed panels. Exterior doors, other than vehicular access doors to garages,
shall be noncombustible or solid core not less than 1& inch thick.

I ssue 3: Decks and Porches

Objective: To minimize the ignition probability of wooden decks.

Problem: Wooden decks and porches are vulnerable to ignition by wildfire. Decks often
overlook steep slopes, which increase wildfire rate of spread. Outdoor wood decking can
become a significant hazard if fuels are allowed to accumulate beneath them.

Current County Requirement/Standard: Permits are required for desks whenever they are
30" or more above the ground. Decks must be self supporting when installed adjacent to a
mobile or manufactured home. Unless the deck is self-supporting or bearing on awall or
foundation, aledger board must be used.
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| ssue 4: Combustible Roofs

Recommendation: No change in the current
requirement is recommended. Homeowners
should continue to be informed of the hazards

O?j e?;}’? ind of accumulating combustible material Min_iergi Ee ig_nition
po ;,n 18l TTOMWING- 1 eneath wooden decks. Firewise deck carried burning
embers. materials should be promoted through the

licA E ion Plan.
Problem: Wood Public Awareness and Education Plan and other

combustible roofing material isamajor
factor increasing the likelihood of homes burning during wildfires. Wind-carried burning
embers can ignite combustible roofs far ahead of the main fire. Investigators at the Stephan
Bridge Road Fire (NFPA 1990) felt that ¥the lack of combustible roofs played an important
rolex= in home survival.

Current County Requirement/Standard: Larimer County requires a class §Cx= roof covering
along the front range east of the foothills. Roofing materials meeting the class ¢ Cx. roofing
requirement include asphalt composition shingles and wood shakes or shingles pressure
impregnated with fire retardants (labeled by an approved agency as a class ¢ Cx. roof covering
and manufacturers install ation requirements are followed).

A class ¥Bx= roof covering is required in the foothills and mountains; metal roofs, fiberglass
shingles, and wood shakes or shingles pressure impregnated with fire retardancy (labeled by an
approved agency as aclass ¥B roof covering and manufacturers installation requirements are
followed) are acceptable.

If wood shingles or shakes are being installed, aroofing inspection is required after the shingles
are dropped and before roofing is completed. It isthe owners and contractors responsibility to
get the proper classification of roof covering from the supplier and to be able to show the
inspectors. Any repairs, additions, and reroofs exceeding 50% of the total roof during any one
year period must comply with this requirement.

Recommendation: Significant effort was put
into developing the current roofing material
requirement. A reasonable compromise was
reached and the issue should not be reopened.

Advantages:
adequate.

Current regulation is

Disadvantages:
continue to have
when asked to
wood roofs.

Background and
they are easily

However, efforts to inform homebuilders,
architects and homeowners of the alternatives
to combustible roofs should be addressed
through the Public Awareness and Education
Plan.

Firefighters will
second thoughts
protect homes with

Discussion: Because
ignited burning
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embers, combustible wood roofs are a serious fire danger. A study of the 1990 Santa Barbara
Paint Fire by the University of Californiafound that 80% of the structures with wood roofing
were destroyed. In contrast, 60% of the structures with fire retardant roofing survived the fire
undamaged.

Larimer County has taken amajor step to eliminate flammable roofing material by passing the
roof covering ordinance described below. Though Larimer County requires Class ¢Bx. roofing
materials in the wildland/urban interface, wood roofs (rated as Class ¢Bx=.) are still allowed.
During interface fires, the type of roofing material is amajor factor assessed by firefighters to
determine the defendability. Wood roofs, whether they are treated or not, are assumed to reduce
the defendability of structures. There ssmply is not enough time to determine if wood roofs are
treated with fire retardants.

Objective: To o ] locate building sites

to minimize wildfire Issue 5: Building L ocation hazards.
__________________________________________________________________________|

Problem: Homes are frequently built

on slopes providing scenic views. However, slopes create natural wind flows that increase the
spread of wildfire. Slopes with gulleys create a chimney effects that further increases fire
spread. Compared to level ground, a 30 percent slope will double fire spread rates while, at the
same time, cutting fire control effort in half. Homes built in dense forests also create problems
asdescribed in Issue 1.

Current County Requirement/Standard: ¥No subdivision shall be approved where the design
or related facilities clearly constitute the creation of a hazardous circumstance or lack of
provision for the public safety= (Larimer County 1994). Though the exact ©hazardous
circumstancesd is not specifically defined, the county does require all subdivision applications
where §10% of the subdivision has a slope of 30% or greater=. be submitted to the Colorado
State Forest Service for review.

_ Recommendation: All new development

Advantages: No within the Wildfire Hazard Areashould be | W development
would @fall through | o, eved for wildfire hazards. A Wildfire | the crackssd
regarding wilafire Mitigation Plan should be required to address review.

. those hazards. Critical mitigation activities
Dlga_dvantage_s: should become part of a development County may need to
modify the review agreement to insure implementation. proced_u_re_ of
MRDHs and other land divisions.
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Background and Discussion: As mentioned above, subdivisions may be reviewed by the
Colorado State Forest Service. Other land divisions do not have this requirement.

Subdivisions with less than 10% of the area having a slope of 30% or greater may or may not be
reviewed, regardless of surrounding terrain. (Most of the buildingsin Pingree Park burned by
the Hourglass Fire were on slopes significantly less than 30%.) Surrounding terrain and fuel
type currently are not always considered during the review process.

Objective: To . . provide adequate
acoess for | ssue 6: Remote L ocation and Access emergency services
equipment.

Problem: Response time of emergency personnel and equipment is obviously greater for homes
in remote locations. Poor access often limits the ability of firefightersto defend structures.
Steep, narrow roads also slow emergency response and evacuation of residents.

Current County Requirement/Standard: Current county requirements for subdivisions are
generally acceptable. However, minimum usable surface for local roads should be raised from
16 to 24 feet (NFPA 1991, CSFS 1995). These standards do not apply to all other types of land
divisions.

Recommendations. 1) Minimum standards
for driveways should be included in a
defensible space requirement. 2) The
Larimer County Engineering Department is
. currently upgrading road standards. The .
Disadvantages: Wildfire Safety Coordinator should work Road cost associated
with local roads with the engineering department to insure would incresse.
emergency access is considered as road
standards are upgraded.

Advantages:
standards will lead
emergency response.

Improved road
to quicker and safer

Background and Discussion:
Minimum usable surface width for
local roadsin mountain
subdivisionsis 16 to 24. NFPA 299 - Protection of Life and Property from Wildfire requires

¢ simultaneous access for emergency vehicles and the evacuation of residents shall be provided
for by atraveled way of not lessthan 24 ft.»==. The Colorado State Forest Service recommends a
gminimum all-weather gravel or paved roadbed of 34 feet.»

The Colorado State Forest Service recommendations for driveways are

1. Maximum grade of 12 percent.
2. Entranceto public roads as close to 90 degreesin angle for at least 25 feet from the
edge of the public road as terrain will permit.

Recommendations for Improving Wildfire Safety in Larimer County Pagett 37



3. Minimum roadbed width of 16 feet with no curves or turns greater than 90 degrees.

|FCHi