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1.0 Introduction  

Ecosystem Services, LLC (ECOS) was retained by William Guman and Associates (Guman), a 
representative of Gregg Cawfield (Applicant) to prepare a Natural Features Report; Wildland Fire & 
Hazard Mitigation Plan; and Forest Management Plan for the approximate 35-acre Cathedral Pines 
site (Site).  

1.1 Purpose 

According to the El Paso County (EPC) Land Development Code (LDC) 20-001 for Fire Protection 
and Wildfire Mitigation (Code) (EPC, 2021), the stated general purpose and intent of the Code for Fire 
Protection and Wildfire Mitigation is to ensure that proposed development is reviewed in 
consideration of the wildfire risks and need to provide adequate fire protection in order to: 

a. Regulate development, buildings and structures so as to minimize the hazard to public health, 
safety and welfare; 

b. Ensure that adequate fire protection is available for new development; 
c. Implement wildfire hazard reduction in new development; 
d. Encourage voluntary efforts to reduce wildfire hazards; and 
e. Reduce the demands from the public for relief and protection of structures and facilities. 

Refer to Appendix A, El Paso County Fire Protection and Wildfire Mitigation Code. 

This Wildland Fire and Hazard Mitigation Plan (Plan) plan does not include: 

 Reports and Commitments for Subdivisions (Section B of the Code); 
 Design Standards related to the regulation of development, buildings and structures, including 

water supply, roads, non-road access and gates (Section C of the Code); or  
 General Construction in Wildland Fire Areas [Section (D)(1) or (D)(2)(b) of the Code]. 

These items shall be considered and provided by Applicant and their site planners, engineers, 
architects and/or home builders under separate cover. 

This Plan is provided as a general plan, without analysis, to provide data and resources to meet 
purpose and intent of the Code for the Cathedral Pines residential project (Project) at this preliminary 
plan stage in the development process, including a: 

 Wildland Fire and Hazard Mitigation Plan [Section (D)(2)(a) of the Code]; 
 Wildland Fire Risk and Hazard Severity Analysis [Section (D)(3) of the Code]; and 
 Defensible Space Requirements (Section D5 of the Code) 
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Higher level plans developed by a fire ecologist or specialist may be required at a later stage in the 
development process to satisfy all portions of the Code including: 

 No Permit or Approval Granted without Compliance (Section D4 of the Code); or  
 Fuels Modification During Development and After Construction (Section D6 of the Code); or 
 Combustible Materials (Section D7 of the Code). 

This Plan relies on publicly available State and County wildfire references to assist the Applicant and 
future home owners with meeting the EPC requirements. These references include: 

 Colorado State Forest Service (CSFS) Wildfire Risk data; 
 CSFS Home and Property Protection data; 
 El Paso County (EPC) Office of Emergency Management Wildfire Mitigation and Defensible 

Space data; and 
 EPC Sheriff’s Office Community Wildfire Protection Plan for Unincorporated El Paso County;  

1.2 Project Description and Site Location 

The Applicant proposes to develop a 35-acre Site as a low-density residential community in 
unincorporated El Paso County. Refer to the development plans and application prepared by Guman 
under separate cover for more detail on the Project.  

The Site is located in the Black Forest approximately 1.6 miles east of State Highway 83 and 1.0 mile 
north of Shoup Road in El Paso County, Colorado. The Site is located south of Saxton Hollow Road, 
west of Winslow Drive and north of Peregrine Way. Geographically, the Site is located within the 
southeast ¼ of Section 2, Township 12 South, Range 66 West in El Paso County, Colorado. The 
center of the Site is situated at Latitude 39.029517°, Longitude -104.745761°.  Refer to Figure 1, 
USGS Site Location Map. 

2.0 Environmental Setting 

The Site is located in the UESPA Level III Ecoregion: 26 Southwestern Tablelands (Chapman et al, 
2006). More specifically, the Site is located within the Pine-Oak Woodlands (26i), Level IV Ecoregion. 
The Pine-Oak Woodlands ecoregion is a dissected plain with dense oakbrush and deciduous oak 
woodlands combined with ponderosa pine woodlands. The southern portion is known locally as the 
Black Forest. Although woodlands dominate, the region is a mosaic of woodlands and grasslands. It 
is somewhat more dissected than the surrounding Foothill Grasslands (26j) ecoregion. The Pine-Oak 
Woodlands may be an outlier of the ponderosa pine woodlands found in the mid-elevation forests of 
the Southern Rockies (21) to the west. Soils are formed from weathered sandstone and shale with 
some outwash on uplands. Land use is woodland, wildlife habitat, and some rangeland. Areas of the 
region are rapidly urbanizing. 

2.1 Topography 

The Site is generally characterized as gently sloping from east to west, with west facing 
slopes/aspect. Site topography ranges from a high elevation of 7,360 feet above mean sea level 
(AMSL) along the east-central boundary to a low elevation of 7,290 feet AMSL along the west-cental 
boundary. This amounts to approximately 70 feet of vertical fall over 965 horizontal feet, a 7% slope. 
Refer to Figure 1, USGS Site Location Map. There are no significantly steep slopes, topographic 
features or rock outcroppings. 
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2.2 Drainage Basin and Drainages 

The Site is located within the Fountain Creek sub-watershed of the Arkansas River Watershed and 
outside of any FEMA mapped floodplains (FEMA, 2021). Three swales are present in the north-
central, central and south-central portions of the Site, they flow from east to west. The upper/east 
ends of the swales are small, approximately four feet deep and 40 feet wide. On the west side of the 
Site the two northernmost swales are much larger, approximately fifteen feet deep and 200 feet wide. 
Overland drainage from precipitation would generally flow westward within the swales toward Black 
Squirrel Creek, a perennial stream that flows into Monument Creek, then Fountain Creek, and then 
into the Arkansas River. 

2.3 Vegetation 

The Site was vegetated with dense ponderosa pine (Pinus ponderosa) forest until 2013 when the 
Black Forest fire killed approximately 75 percent of the trees. The dead standing trees were removed 
between 2017 and 2019. Currently, vegetation within the Site consists of cleared areas (former forest) 
and remnant stands of ponderosa pine running north-south through the east-central portion of the 
Site with smaller patches in the northeast and southeast corners. Herbaceous vegetation is sparse 
and weedy in most areas. The Site is not currently grazed. Note that the CSFS vegetation mapping 
from which all CSFS wildfire data is derived shows that ponderosa pine forest covers approximately 
75% of the Site. After forest management and tree removal, ponderosa pine coverage is currently at 
25%. Refer to Figure 2, Existing Condition Aerial Photo and Figure 3, Vegetation Map. 

2.3.1 Cleared Areas (former Ponderosa Pine Forest) 

Three-fourths of the Site is comprised of Cleared Areas (former Ponderosa Pine Forest) that is 
vegetated with exceptionally weedy, disturbed, sparse vegetation. Cover consists of approximately 
30% bare ground, 35% native species, and 35% non-native species. The two main sources of 
disturbance were the 2013 wildfire and subsequent dead tree removal. The tree removal method 
appear to have been to pile up dead trees with heavy equipment and then mulch the wood onsite. 
Almost the entire Site has been disturbed by light grading but does not appear to have been re-
seeded with native species. The abundant weeds could have been brought in and spread by the 
clearing equipment. They may also have started growing following the Black Forest fire, especially if 
the property had sparse herbaceous vegetation prior to the fire and was not reseeded with native 
species.   

The three most common native species are threadleaf sedge (Carex filifolia) (an upland species), 
hairy goldenaster (Heterotheca villosa), and broadbeard penstemon (Penstemon angustifolious). 
There are numerous species of native flowering forbs scattered throughout the Site, but Native grass 
cover is less than five percent. There is one or two percent cover of scattered small ponderosa pines 
and aspens (Populus tremuloides) (one to three feet tall). 

Weed cover is extremely high and mostly consists of species on the Colorado Noxious Weed Lists B 
and C. There are two dominant non-native species throughout the Site, each with approximately 10 to 
15 percent cover: 1) diffuse knapweed is spread throughout the Site with 15 percent cover in most 
areas; and 2) cheatgrass (Bromus tectorum) occurs in scattered dense patches and with lower cover 
in-between the dense patches. Common mullein (Verbascum thapsus) is the third most common 
species with cover ranging from one to ten percent. Cover of Canada thistle (Cirsium arvense) and 
yellow toadflax (Linaria vulgaris) is less than five percent overall and tends to be concentrated along 
swales. Since weeds were spread throughout the Site, a species specific weed map was not 
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prepared. The State Listed noxious weeds are summarized in the Weed Management Plan (Appendix 
C) and revegetation recommendations are provided in the Natural Features Report, both under 
separate cover. 

2.3.2 Ponderosa Pine Forest 

The ponderosa pines are visually significant, increase vegetative diversity, and provide wildlife 
habitat. One-fourth of the Site is forested. There are approximately 7.5 acres of mature ponderosa 
pine running north-south through the east-central portion of the Site with smaller patches in the 
northeast and southeast corners. Dead trees were removed from approximately 3.5-acres of the 
forested areas, leaving an open woodland with less than 40 percent tree cover and disturbed 
herbaceous vegetation similar to that previously described (30% bare ground and 35% weeds).  

In the ponderosa pine forest that was not impacted by tree removal (approximately 4.0-acres), tree 
cover is more than 50 percent and herbaceous cover is dense (90%) with few weeds. Native grasses 
are the dominant species including junegrass (Koeleria macrantha), blue grama (Bouteloua gracilis), 
Arizona fescue (Festuca arizonica), and mountain muhly (Muhlenbergia montana). Other common 
species include threadleaf sedge, broadbeard penstemon, small-leaf pussytoes (Antennaria 
parviflora), and the woody ground cover kinnikinnick (Arctostaphylos uva-ursi). Shrub cover is 
extremely low (less than one percent) and consists of mountain mahogany (Cercocarpus montanus) 
and Gambel’s oak (Quercus gambelii).  

2.3.3 Swales 

Three natural drainage swales convey surface flows across the Site from east to west, they cross the 
north-central, central and south-central portions of the Site. The upper/east ends of the swales are 
small, approximately four feet deep and 40 feet wide. The two northernmost swales increase in size 
towards the west side of the Site where they are approximately fifteen feet deep and 200 feet wide. 
During the Site visit, none of the swales have any visible evidence of recent surface flows or field 
indicators of an ordinary high water mark. Most of the swales are vegetated with upland vegetation 
similar to the previously described cleared areas. In moister sections, cover of slightly more mesic 
species increases, including Japanese brome (Bromus japonicus), smooth brome (Bromus inermis), 
western wheatgrass (Pascopyrum smithii), and Canada thistle (Cirsium arvense) (listed from upland 
species to more mesic species).  

In three small areas moisture is sufficient to support vegetation where wetland species (i.e., 
hydrophytic species) are dominant. Two of the wetland areas are on the east side of the Site and 
receive runoff via culverts that flow under Winslow Drive. The third wetland is along a flat section of 
swale where water may occasionally pool. The dominant species are Kentucky bluegrass (Poa 
pratensis), Baltic rush (Juncus balticus), Dudley’s rush (J. dudleyi), and starry false Solomon's seal 
(Maianthemum stellatum). Other common species are Canada thistle, common spikerush (Eleocharis 
palustris) and Emory’s sedge (Carex emoryii). There were also sparse occurrences (1%) of small 
narrowleaf willows (Salix exigua) in the northernmost wetland. Soil sampling points were completed 
and field notes were taken to confirm the presence of wetland soils and hydrology. 
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3.0 Wildland Fire Risk and Hazard Severity 

This wildfire hazard assessment is based on Colorado State Forest Service (CSFS) Wildfire Risk data 
(CSFS, 2022a) that shows the following for the Site: 

 Wildfire Risk is the overall composite risk occurring from a wildfire derived by combining Burn 
Probability and Values at Risk Rating. The site is currently rated at Lowest Risk. Refer to 
Figure 4. 

 Burn Probability is the annual probability of any location burning due to wildfire. The site is 
currently rated at Very Low, Very Low Low and Low. Refer to Figure 5. 

 Fire Intensity Scale (FIS) specifically identifies areas where significant fuel hazards and 
associated dangerous fire behavior potential exists. FIS provides a standard scale to measure 
potential fire intensity (i.e., severity) and consists of five classes where Class 1 is the lowest 
and Class 5 is the highest intensity. The site is currently rated at Moderate (Class 3) and 
Moderate to High (Class 4) Intensity if it were to burn. Refer to Figure 6. 

 Values at Risk Rating is a composite rating of values and assets that would be adversely 
impacted by a wildfire by combining the four main risk outputs which include wildland urban 
interface, forest assets, riparian assets, and drinking water importance areas. The site is 
currently rated at -1, -2, -3 and -4. Refer to Figure 7. 

 Wildland Urban Interface Risk is a measure of the potential impact on people and their 
homes from wildfire. The site is currently rated at -1, -2, -5 and -6. Refer to Figure 8. 

 Surface Fuels, or fire behavior fuel models, is a characterization of surface fuel models to 
compute rate of spread, flame length, fireline intensity and other fire behavior metrics based on 
primary carrier of surface fires, including 1) grass (GS), 2) shrub/brush, 3) timber litter (TL) and 
4) slash. The site is currently rated at Low Load (GS 1), Moderate Load (TL 3) and Moderate 
Load (TL 6). Refer to Figure 9. 

 Historical Wildfire Occurrence is a measure of wildfire ignition density based on historical 
ignition locations (federal & non-federal). The site is currently rated at 8. Refer to Figure 10. 

Refer to Appendix B, CSFS Colorado Wildfire Risk Public Viewer Map Theme Descriptions for further 
detail on the themes discussed above. 

According to the Code (EPC, 2021), additional fire precaution measures may be required because of 
fire hazard in the following areas: 

i. Areas depicted as forested on the Vegetation Map; 
ii. Areas rated as fire hazards by the CSFS; 
iii. Where slopes in or adjacent to proposed development are in excess of 20%; or 
iv. Where the local fire protection agency identifies a specific fire danger. (EPC, 2021). 

Forested areas are depicted on current aerial imagery (dated July 6, 2022) and the CSFS Vegetation 
Map generally running in a north-south direction through the center of the Site. Refer to Figure 2, 
Existing Condition Aerial Photo and Figure 4, Vegetation Map. The CSFS does not specifically rate 
fire hazards. However, they do rate nearly every portion of the landscape throughout the State for the 
Wildfire Risk data documented above. If Wildfire Risk is an overall composite risk occurring from fire 
hazards derived by combining Burn Probability and Values at Risk, the wildland fire risk for the Site is 
currently rated at Lowest Risk (CSFS, 2022a). Refer to Figure 4, Wildfire Risk Map. If Fire Intensity 
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Scale (FIS) is a measure of potential fire intensity (or a proxy for severity), the hazard severity for the 
Site is rated between Moderate (Class 3) and Moderate-High (Class 4) (CSFS, 2022a). Refer to 
Figure 6, Fire Intensity Scale Map. CSFS defines intensity/hazard severity for these classes as 
follows: 

 Class 3, Moderate: Flames up to 8 feet in length; short-range spotting is possible. Trained 
firefighters will find these fires difficult to suppress without support from aircraft or engines, but 
dozer and plows are generally effective. Increasing potential for harm or damage to life and 
property. 

 Class 4, Moderate-High: Large Flames, up to 30 feet in length; short-range spotting common; 
medium range spotting possible. Direct attack by trained firefighters, engines, and dozers is 
generally ineffective, indirect attack may be effective. Significant potential for harm or damage 
to life and property. 

The east-west slopes on the Site are approximately 7% and not in excess of 20%. Given that there 
are forested areas on Site and the CSFS has rated the Site (albeit very low), the Code requires the 
preparation of a Wildfire Hazard Mitigation Plan as generally described in the following sections. 

 

4.0 Wildfire Hazard Mitigation and Forest Management 

As stated by the CSFS, “Wildfires are a natural part of Colorado’s forests. If you live in the wildland-
urban interface in Colorado, where homes and other structures intermingle with wildland vegetation, 
you are at risk of being affected by wildfire. Planning ahead and taking action can increase the 
likelihood your home survives when a wildfire occurs. Firefighters always do their best to reduce fire 
damage, but ultimately, it is your (the homeowners) responsibility to protect your property from 
wildfire” (CSFS, 2022b). 

Given that the Wildfire Risk for the Site is rated at Lowest Risk; the Site already burned in 2013; the 
Applicant took the responsibility to remove over 50% of the downed/burned timber (surface fuels); 
thin the remaining 25% of forested areas; to remove ladder fuels (shrubs in the understory); and will 
layout the development according to Design and Construction Standards in the Code, much of the 
wildfire hazard has been or will be mitigated by the Applicant prior to development. 

However, to protect property from wildfire and manage the remaining forested areas, the wildfire 
hazard protection and mitigation measures included herein (or by reference) should be incorporated 
into the Project Codes Covenants and Restrictions (CCRs). After that, it is expected that individual lot 
owners will be responsible for addressing home ignition, defensible space (including tree removal and 
thinngin), fire mitigation, and residential landscaping according to the following resources: 

 CSFS Home Ignition Zone Guide (Appendix C); 
 EPC Office of Emergency Management Wildfire Mitigation and Defensible Space located on-

line at https://admin.elpasoco.com/pproem/fire-mitigation; 
 El Paso County Sheriff’s Office Community Wildfire Protection Plan for Unincorporated El Paso 

County (Appendix D); and 
 Colorado State University Extension Fire-Resistant Landscaping (Appendix E). 

Refer to the attached appendices and on-line links to the above listed resources. 
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According to the EPC Office of Emergency Management (EPC, 2022), some wildfire mitigation and 
defensible space measures to help future residents manage forested areas, defend a buffer and save 
their homes from wildfire include: 

 Rake up dead grass, pine needles, leaves, and pinecones and dispose of them 
 Remove dead or dying trees and bushes 
 Keep the grass yard and fields mowed 
 Trim low hanging tree branches, 6-foot clearance to the ground 
 Trim any branches that are within 10 feet of your house and building 
 Trim any branches that hang over your roof or near your chimney 
 Clean out roof gutters 
 Clean out under decks and around gardens 
 Move wood piles at least 50 feet away from your home 
 Remove old junk piles that contain flammable materials 
 Select fire-safe landscaping and fire-resistant plants 
 Use synthetic fire-resistant materials for decks and fencing 
 Purchase fire-resistant patio furniture 
 Cut down trees based on spacing and the slope of the property 
 Make sure driveways and property are accessible for fire trucks to enter, turn around, and exit 

 

5.0 Fire Protection and Design Standards 

5.1 Reports and Commitments for Subdivisions 

The Site is located within the jurisdiction and boundaries of the Black Forest Fire Protection District 
(District) within the EPC Community Wildfire Protection Plan (CWPP) Northeast Highway 24 Subunit 
(EPC, 2011). The Applicant will provide the following under separate cover: 

 Fire Protection Report to include the capabilities, including existing and proposed equipment, 
facilities, services, response tie to provide fire protection for the proposed subdivision, an 
analysis of compliance with the Fire Protection and Wildfire Mitigation Section of the Code, and 
an analysis of compliance with the applicable fire code; 

 Fire Protection Commitment from the local fire protection District to include a written 
commitment that they will provide structural fires protection for the proposed subsivision; 

 Mitigation Costs Included in the Construction Financial Assurances if the EPC Board of 
County Commissioners determines that wildfire mitigation issues are significant enough to 
require mitigation associated with development construction activities; and 

 Annex and Provide Evidence of a Contract for Service from a Fire District or Department 
if the proposed subdivision is located outside the boundaries of an existing District or 
Department. 

5.2 General Design Standards 

The ECP Code for Fire Protection and Wildfire Mitigation must be followed by the Applicant for the 
common areas and all newly constructed buildings. Common area standards include water supply, 
roads, bridges, non-road access and access gates. Lot development standards include those for the 
location of building and building envelopes; roof design and materials; accessory structures, access 
to structures, access to structures not protected by automatic sprinklers and separation between 
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structures that are potentially threatened by wildland fire shall be designed, located and constructed 
by the Applicant their planners, engineers, architects and future home builders to comply with the 
Code and National Fire Protection Association (NFPA) codes and standards under the review of El 
Paso County. The proof or certification (if necessary) for meeting the ECP design standards and fire 
codes will be provided by the Applicant under separate cover separately from this Plan. 

6.0 Summary 

The Wildfire Risk for the Site is rated at Lowest Risk (CSFS, 2022a) as illustrated in Figure 4, Wildfire 
Risk Map. Wildfire hazard surface fuel reduction was recently completed by the Applicant for much of 
the forested portions of the Site which should further reduce the overall wildfire risk and hazards for 
future residents. The site development plan will conform to County development, design and 
construction standards for fire protection. Fire hazard and defensible space mitigation on each lot will 
be the ultimate responsibility of individual future landowners according to the CCRs prepared by the 
Applicant, and CSFS and El Paso County fire hazard mitigation resources including, but not limited to 
those referenced herein. 
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DISCLAIMER 

The information contained in this document and by reference is provided as a general assessment 
and plan utilizing publicly available data and recommendations. ECOS makes no warranties, either 
expressed or implied, concerning the accuracy, completeness, reliability, or suitability of the 
information. Nor does ECOS warrant that the use of this information is free of any claims of copyright 
infringement. The information provided herein is being provided "as is" and without warranty of any 
kind either express, implied or statutory, including but not limited to the implied warranties of 
merchantability and fitness for a particular purpose. 

Users also should note that property boundaries included herein do not represent an on-the-ground 
survey suitable for legal, engineering, or surveying purposes. They represent only the approximate 
locations. 

By using the information herein and any references, the Applicant and any future residents of the 
Project hereby release ECOS, their employees, agents (collectively, ECOS) from any and all 
responsibility and liability associated with its use. In no event shall ECOS be liable for any damages 
arising in any way out of the use of the information contained or omitted herein.  

The user of this report assumes the entire risk related to their use of this information, references or 
any products derived herein. In no event will ECOS be liable to Guman, the Applicant or any third 
party for any direct, indirect, incidental, consequential, special or exemplary damages resulting from 
any use or misuse of this data, even if the user has been advised of the possibility of such damages. 
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FIGURES 

	  



Figure 1 USGS SITE LOCATION MAP 
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Figure 2 EXISTING CONDITION AERIAL PHOTO 

 

   
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
SOURCE: Google Earth Aerial Image, dated 7/6/2022 
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Figure 3 VEGETATION MAP 

 

   
   
 
 
 
 
 
 
     
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
SOURCE: Colorado State Forest Service, Wildfire Risk Public Viewer, accessed on 12/1/2022 
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Figure 4 WILDFIRE RISK MAP 

 

   
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
SOURCE: Colorado State Forest Service, Wildfire Risk Public Viewer, accessed on 12/1/2022 
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Figure 5 BURN PROBABILITY MAP 

 

   
  
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
SOURCE: Colorado State Forest Service, Wildfire Risk Public Viewer, accessed on 12/1/2022 
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Figure 6 FIRE INTENSITY SCALE MAP 

 

   
  
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
SOURCE: Colorado State Forest Service, Wildfire Risk Public Viewer, accessed on 12/1/2022 
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Figure 7 VALUES AT RISK RATING MAP 

 

   
   
 
 
 
 
 
 
   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
SOURCE: Colorado State Forest Service, Wildfire Risk Public Viewer, accessed on 12/1/2022 
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Figure 8 WILDLAND URBAN INTERFACE RISK MAP 

 

   
   
 
 
 
 
 
 
   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
SOURCE: Colorado State Forest Service, Wildfire Risk Public Viewer, accessed on 12/1/2022 
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Figure 9 SURFACE FUELS MAP 

 

   
   
 
 
 
 
 
 
     
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
SOURCE: Colorado State Forest Service, Wildfire Risk Public Viewer, accessed on 12/1/2022 
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Figure 10 HISTORICAL WILDFIRE OCCURENCE MAP 

 

   
   
 
 
 
 
 
 
     
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
SOURCE: Colorado State Forest Service, Wildfire Risk Public Viewer, accessed on 12/1/2022 
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APPENDIX A 

El Paso County Fire Protection and Wildfire Mitigation Code 
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APPENDIX B 

CSFS Colorado Wildfire Risk Public Viewer Map Theme Descriptions 
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Colorado Wildfire Risk Public Viewer 
Map Theme Descriptions 

The purpose of this document is to explain each of the available map themes/layers that 

users can select in the Colorado Wildfire Risk Public Viewer. For more information, see 

the Colorado Wildfire Risk Assessment Final Report. 
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Wildfire Risk Themes 

Wildfire Risk 

Wildfire Risk is a composite risk map created by combining the Values at Risk Rating 

and the Burn Probability layers. It identifies areas with the greatest potential impacts 

from a wildfire – i.e. those areas most at risk when considering the four values layers. 

The Values at Risk Rating is a key component of Wildfire Risk. It is comprised of 

several individual risk layers including Wildland Urban Interface (housing density), 

Forest Assets, Riparian Assets and Drinking Water Importance Areas risk outputs. The 

WUI component is a key element of the composite risk since it represents where people 

live in the wildland and urban fringe areas that are susceptible to wildfires and 

damages. The found individual risk layers are weighted to derive the Values at Risk 

Rating layer. The risk map is derived at a 30-meter resolution. This scale of data was 

chosen to be consistent with the accuracy of the primary surface fuels dataset used in 

the assessment. While not appropriate for site specific analysis, it is appropriate for 

regional, county or local planning efforts. 

 

Burn Probability 

Burn Probability (BP) is the annual probability of any location burning due to a wildfire. 

The annual BP was calculated as the number of times that a cell was burned and the 

number of iterations used to run the models. The annual BP was estimated for Colorado 

by using a stochastic (Monte Carlo) wildfire simulation approach with Technosylva's 

Wildfire Analyst software (www.WildfireAnaylst.com). A total number of 2,342,334 fires 

were simulated (3,200,000 if we consider those fires outside the Colorado border which 

were used in a buffer area around the study area to compute BP) with a mean ignition 

density of 8.68 fires/km2. The ignition points were spatially distributed evenly every 500 

meters across the state. Only high and extreme weather conditions were used to run 

the single fires because they usually burn most of the annual burned area. All fires 

simulations had a duration of 10 h. After simulating all the fires, some cells were not 

burned by any simulated fire, resulting in a BP value of zero. Some cells were non-

burnable due to the associated fuel type (water, roads, towns, agricultural areas, etc.). 

However, the lowest BP value found in 'burnable' cells was assigned to cells where the 

simulated fires did not reach. The Wildfire Analyst fire simulator considered the number 

of times that the simulated fires burned each cell. After that, results were weighted by 

considering the historical fire occurrence of those fires that burned in high and extreme 

weather conditions. The weighting was done by assessing the relation between the 

annual historical fire ignition 3 density in Colorado and the total number of simulated 

fires with varying input data in high and moderate weather scenarios and the historical 

spatial distribution of the ignition points. The probability map is derived at a 30-meter 
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resolution. This scale of data was chosen to be consistent with the accuracy of the 

primary surface fuels dataset used in the assessment. While not appropriate for site 

specific analysis, it is appropriate for regional, county or local protection mitigation or 

prevention planning. 

  

 

Fire Intensity Scale 

Fire Intensity Scale (FIS) specifically identifies areas where significant fuel hazards and 

associated dangerous fire behavior potential exist. Similar to the Richter scale for 

earthquakes, FIS provides a standard scale to measure potential wildfire intensity. FIS 

consist of five (5) classes where the order of magnitude between classes is ten-fold. 

The minimum class, Class 1, represents very low wildfire intensities and the maximum 

class, Class 5, represents very high wildfire intensities.  

 

1. Class 1, Lowest Intensity: Very small, discontinuous flames, usually less than 1 

foot in length; very low rate of spread; no spotting. Fires are typically easy to 

suppress by firefighters with basic training and non-specialized equipment.  

2. Class 2, Low-Moderate: Small flames, usually less than two feet long; small 

amount of very short-range spotting possible. Fires are easy to suppress by 

trained firefighters with protective equipment and specialized tools.  

3. Class 3, Moderate: Flames up to 8 feet in length; short-range spotting is possible. 

Trained firefighters will find these fires difficult to suppress without support from 

aircraft or engines, but dozer and plows are generally effective. Increasing 

potential for harm or damage to life and property.  

4. Class 4, Moderate-High: Large Flames, up to 30 feet in length; short-range 

spotting common; medium range spotting possible. Direct attack by trained 

firefighters, engines, and dozers is generally ineffective, indirect attack may be 

effective. Significant potential for harm or damage to life and property.  

5. Class 5, Highest Intensity: Very large flames up to 150 feet in length; profuse 

short-range spotting, frequent long-range spotting; strong fire-induced winds. 

Indirect attack marginally effective at the head of the fire. Great potential for harm 

or damage to life and property.  

 

The Fire Intensity Scale does not incorporate historical fire occurrence information. It 

evaluates the potential fire behavior for an area, regardless if any fires have occurred 

there in the past. This information allows mitigation planners to quickly identify areas 

where dangerous fire behavior potential exists in relationship to nearby homes or other 

valued assets. 
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Since all areas in Colorado have fire intensity scale calculated consistently, it allows for 

comparison and ordination of areas across the entire state. For example, a high fire 

intensity area in Eastern Colorado is equivalent to a high fire intensity area in Western 

Colorado. 

 

The fire intensity scale map is derived at a 30-meter resolution. This scale of data was 

chosen to be consistent with the accuracy of the primary surface fuels dataset used in 

the assessment. While not appropriate for site specific analysis, it is appropriate for 

regional, county or local planning efforts. 

 

Wildfire Effects Themes 

Values at Risk Rating 

The Values at Risk Rating (VAR) is an overall rating that combines the risk ratings for 

Wildland Urban Interface (WUI), Forest Assets, Riparian Assets, and Drinking Water 

Importance Areas into a single measure of values-at-risk. The individual ratings for each 

value layer were derived using a Response Function approach. 

 

Response functions are a method of assigning a net change in the value to a resource 

or asset based on susceptibility to fire of different intensity levels. A resource or asset is 

any of the Fire Effects input layers, such as WUI, Forest Assets, etc. These net changes 

can be adverse (negative) or positive (beneficial). 

Calculating the VAR at a given location requires spatially defined estimates of the 

likelihood and intensity of fire integrated with the identified resource value. This 

interaction is quantified through the use of response functions that estimate expected 

impacts to resources or assets at the specified fire intensity levels. The measure of fire 

intensity level used in the Colorado assessment is flame length for a location. Response 

Function outputs were derived for each input data set and then combined to derive the 

Values at Risk Rating. 

 

Different weightings are used for each of the input layers with the highest priority placed 

on protection of people and structures (i.e. WUI). The weightings represent the value 

associated with those assets. Weightings were developed by a team of experts during 

the assessment to reflect priorities for fire protection planning in Colorado. Refer to the 

5 Colorado WRA Final Report for more information about the layer weightings. 

 

Since all areas in Colorado have the VAR calculated consistently, it allows for 

comparison and ordination of areas across the entire state. The VAR data was derived 

at a 30-meter resolution. 
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Wildland Urban Interface Risk 

The Wildland-Urban Interface (WUI) Risk Index layer is a rating of the potential impact 

of a wildfire on people and their homes. The key input, WUI, reflects housing density 

(houses per acre) consistent with Federal Register National standards. The location of 

people living in the wildland-urban interface and rural areas is essential for defining 

potential wildfire impacts to people and homes. 

 

The WUI Risk Index is derived using a response function modeling approach. Response 

functions are a method of assigning a net change in the value to a resource or asset 

based on susceptibility to fire at different intensity levels, such as flame length. 

 

To calculate the WUI Risk Index, the WPL housing density data was combined with 

flame length data and response functions were defined to represent potential impacts. 

The response functions were defined by a team of experts led by Colorado State Forest 

Service mitigation planning staff. By combining flame length with the WPL housing 

density data, it is possible to determine where the greatest potential impact to homes 

and people is likely to occur. Customized urban encroachment algorithms were used to 

ensure those fringe urban areas were included in the WUI Risk outputs. Encroachment 

distances into urban areas were based on the underlying fuel models and their fuel 

types and propensity for spotting and spreading. 

 

The range of values is from -1 to -9, with -1 representing the least negative impact and - 

9 representing the most negative impact. For example, areas with high housing density 

and high flame lengths are rated -9, while areas with low housing density and low flame 

lengths are rated -1. 

 

The WUI Risk Index has been calculated consistently for all areas in Colorado, which 

allows for comparison and ordination of areas across the entire state. Data is modeled 

at a 30-meter cell resolution, which is consistent with other Colorado WRA layers. 

   

Landscape Characteristics 

Surface Fuels 

Surface fuels, or fire behavior fuel models as they are technically referred to, contain the 

parameters needed by the Rothermel (1972) surface fire spread model to compute 

surface fire behavior characteristics, such as rate of spread, flame length, fireline 

intensity, and other fire behavior metrics. As the name might suggest, surface fuels 

account only for surface fire potential. Canopy fire potential is computed through a 
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separate but linked process. The Colorado WRA accounts for both surface and canopy 

fire potential in the fire behavior outputs. 

 

Surface fuels are typically categorized into one of four primary fuel types based on the 

primary carrier of the surface fire: 1) grass, 2) shrub/brush, 3) timber litter and 4) slash. 

There are two standard fire behavior fuel model sets published for use. The Fire 

Behavior Prediction System 1982 Fuel Model Set (Anderson, 1982) contains 13 fuel 

models and the Fire Behavior Prediction System 2005 Fuel Model Set (Scott & Burgan, 

2005) contains 40 fuel models. The Colorado WRA uses fuel models from the 2005 

Fuel Model Set. 

 

The surface fuels for the 2017 Colorado Wildfire Risk Assessment Update uses a 

dataset based on 2014 LANDFIRE data supplemented with considerable 

enhancements and calibration to update the dataset to 2017. This included several 

calibration activities such as 1) removal of LANDFIRE mapping zone seamlines, 2) 

adjustments for disturbances that occurred from 2013-2017 including wildfires, 

treatments, and insect and disease, 3) fuel adjustments to consider high elevation fire 

behavior, oak shrublands, pinyon-juniper vegetation, and SH7 fuel model assignments. 

A team of local fuels experts led by the CSFS and supplemented by private industry and 

federal agency experts led this effort. More detailed information including a description 

of methods used for the CO-WRAP fuels calibration can be found in the 2017 Colorado 

Fuels Calibration Final Report, July 2018, Colorado State Forest Service. 

 

Value Fuel Model Name Description 

101  GR01 Short, sparse dry climate grass 

102 GR02  Low load dry climate grass 

103 GR03  Low load, very coarse, humid climate grass 

104 GR04  Moderate load dry climate grass 

105 GR05  Low load humid climate grass 

106 GR06  Moderate load humid climate grass 

107 GR07  High load dry climate grass 

108 GR08  High load very coarse humid climate grass 

109 GR09  Very high load humid climate grass 

111 GR01  10,000 elevation 

112 GR02  10,000 elevation 

121 GS01  Low load dry climate grass-shrub 

122 GS02  Moderate load dry climate grass-shrub 

123 GS03  Moderate load humid climate grass-shrub 

https://coloradoforestatlas.org/manuals/CO-WRA_2017_Fuels_Calibration_Report.pdf
https://coloradoforestatlas.org/manuals/CO-WRA_2017_Fuels_Calibration_Report.pdf
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124 GS04  High load humid climate grass-shrub 

131 GS01  GT 10,000 Elevation 

141 SH01  Low load dry climate shrub 

142 SH02  Moderate load dry climate shrub 

143 SH03  Moderate load humid climate shrub 

144 SH04  Low load humid climate timber-shrub 

145 SH05  High load humid climate grass-shrub 

146 SH06  Low load humid climate shrub 

147 SH07  Very high load dry climate shrub 

148 SH08  High load humid climate shrub 

149 SH09  Very high load humid climate shrub 

157 SH07  Oak shrubland without changes 

161 TU01  Light load dry climate timber-grass-shrub 

162 TU02  Moderate load humid climate timber-shrub 

163 TU03  Moderate load humid climate timber-grass-shrub 

164 TU04  Dwarf Conifer with Understory 

165 TU05  Very High Load, Dry Climate Timber-Shrub 

181 TL01  Low load compact conifer litter 

182 TL02  Low load broadleaf litter 

183 TL03  Moderate load conifer litter 

184 TL04  Small downed logs 

185 TL05  High load conifer litter 

186 TL06  Moderate load broadleaf litter 

187 TL07  Large downed logs 

188 TL08  Long-needle litter 

189 TL09  Very high load broadleaf litter 

201 SB01  Low load activity fuel 

202 SB02  Moderate load activity or low load blowdown 

203 SB03  High load activity fuel or moderate load blowdown 

204 SB04  High load blowdown 

91 NB01 Urban 

92 NB02  Snow and Ice 

93 NB03  Agriculture 

98 NB08  Water 
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99 NB09  Bare Ground 

 

Vegetation 

The Vegetation map describes the general vegetation and landcover types across the 

state of Colorado. In the Colorado WRA, the Vegetation dataset is used to support the 

development of the Surface Fuels, Canopy Cover, Canopy Stand Height, Canopy Base 

Height, and Canopy Bulk Density datasets. 

 

The 2014 LANDFIRE program data product (Existing Vegetation Type) was used to 

compile the Vegetation data for the West Wide Risk Assessment and the Colorado 

WRA. This reflects data current to 2014. Some modifications were completed to reflect 

recent disturbances such as large wildfires and pine beetle infestations prevalent in 

central Colorado over recent years. The LANDFIRE EVT data was classified to reflect 

general vegetation cover types for representation with CO-WRAP. 

 

Wildland Urban Interface 

Colorado is one of the fastest growing states in the Nation, with much of this growth 

occurring outside urban boundaries. This increase in population across the state will 

impact counties and communities that are located within the Wildland Urban Interface 

(WUI). The WUI is described as the area where structures and other human 

improvements meet and intermingle with undeveloped wildland or vegetative fuels. 

Population growth within the WUI substantially increases the risk from wildfire. 

 

The Wildland Urban Interface (WUI) layer reflects housing density depicting where 

humans and their structures meet or intermix with wildland fuels. In the past, 

conventional wildland-urban interface data sets, such as USFS SILVIS, have been used 

to reflect these concerns. However, USFS SILVIS and other existing data sources did 

not provide the level of detail needed by the Colorado State Forest Service and local fire 

protection agencies, particularly reflecting encroachment into urban core areas. 

 

The new WUI data set is derived using advanced modeling techniques based on the 

Where People Live (housing density) data set and 2016 LandScan USA population 

count data available from the Department of Homeland Security, HSIP data. WUI is 

simply a subset of the Where People Live data set. The primary difference is populated 

areas surrounded by sufficient non-burnable areas (i.e. interior urban areas) are 

removed from the Where People Live data set, as these areas are not expected to be 

directly impacted by a wildfire. Fringe urban areas, i.e. those on the edge of urban areas 

directly adjacent to burnable fuels are included in the WUI. Advanced encroachment 

algorithms were used to define these fringe areas. 
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Data are modeled at a 30-meter cell resolution, which is consistent with other Colorado 

WRA layers. The WUI classes are based on the number of houses per acre. Class 9 

breaks are based on densities well understood and commonly used for fire protection 

planning. 

 

Historical Wildfire Occurrence 

Federal Fire Ignitions 

Fire history statistics provide insight as to the number of fires, acres burned and cause 

of fires in Colorado. These statistics are useful for prevention and mitigation planning. 

They can be used to quantify the level of fire business, determine the time of year most 

fires typically occur and develop a fire prevention campaign aimed at reducing a specific 

fire cause. 

 

Federal wildfire ignitions data for Colorado were compiled for the period 1992-2017. The 

primary source was the dataset compiled by the USFS Fire Sciences Laboratory (Karen 

Short). Federal wildfire ignitions are spatially referenced by latitude and longitude 

coordinates. All ignitions references were updated to remove duplicate records and 

correct inaccurate locations. 

 

Please reference the following publication for more information about the primary 

source: Short, Karen C., 2017. Spatial wildfire occurrence data for the United States, 

1992-2015 [FPA_FOD_20170508]. 4th Edition. Fort Collins, CO: Forest Service 

Research Data Archive. https://doi.org/10.2737/RDS-2013-0009.4 

 

Fire Occurrence 

Fire Occurrence is an ignition density that represents the likelihood of a wildfire starting 

based on historical ignition patterns. Occurrence is derived by modeling historic wildfire 

ignition locations to create an ignition density map. 

 

Historic fire report data was used to create the ignition points for all Colorado fires. This 

included both federal and non-federal fire ignition locations. 

 

The class breaks are determined by analyzing the Fire Occurrence output values for the 

entire state and determining cumulative percent of acres (i.e. Class 9 has the top 1.5% 

of acres with the highest occurrence rate). Refer to the Colorado WRA Final Report for 

a more detailed description of the mapping classes and the methods used to derive 

these. 
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The Fire Occurrence map is derived at a 30-meter resolution. This scale of data was 

chosen to be consistent with the accuracy of the primary surface fuels dataset used in 

the assessment. While not sufficient for site specific analysis, it is appropriate for 

regional, county or local protection mitigation or prevention planning. 

 

Non-Federal Fire Ignitions 

Fire history statistics provide insight as to the number of fires, acres burned and cause 

of fires in Colorado. These statistics are useful for prevention and mitigation planning. 

They can be used to quantify the level of fire business, determine the time of year most 

fires typically occur and develop a fire prevention campaign aimed at reducing a specific 

fire cause. 

 

Non-federally reported fire ignition locations for Colorado were compiled for 2009 to 

2017. All ignitions data sources were updated to remove duplicate records and correct 

inaccurate locations. The original source of the data is reported by local fire 

departments through the National Fire Incident Reporting System (NFIRS). It is the 

system used by structural (regular) fire departments for collecting all kinds of fires. 

Wildland fires are just a portion of them. It is administered nationally by FEMA. 

Reference info https://www.nfirs.fema.gov/. Annually, the Colorado Division of Fire 

Control & Prevention sends data to CSFS of the wildland fires that are reported within 

NFIRS. CSFS then formats and submits that data through the National Association of 

State Foresters to the USDA-Forest Service Data Warehouse, Fire and Aviation 

Management Web Applications (FAMWEB) site where it is hosted for all the federal, 

state, and local wildland fire management agencies. Reference site 

is https://fam.nwcg.gov/fam-web/.  

 

 

 

 

 

 

https://www.nfirs.fema.gov/
https://fam.nwcg.gov/fam-web/
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A guide to preparing your home  
for wildfire and creating defensible space

THE HOME IGNITION ZONE

Formerly Quick Guide FIRE 2012-1: Protecting Your Home From Wildfire



Reducing Your  
Home’s Wildfire Risk 

Begins With You
WHY?

Homeowners have the ultimate responsibility to proactively prepare their 
property for wildfire. By creating and maintaining the home ignition zone, 

residents can improve the likelihood of their home surviving a wildfire  
and reduce the negative impacts wildfires can have on their property. 

In Colorado, if you live in the wildland-
urban interface, it is not a matter of if 
a wildfire will impact your home and 

property, but when. 
If your home is located in or near 

the natural vegetation of Colorado’s 
grasslands, shrublands, foothills or 
mountains, you live in the wildland-urban 
interface — also known as the WUI — 
and are inherently at risk from a wildfire. 
This includes any areas where structures 
and other human developments meet or 
intermingle with wildland vegetative fuels. 

Wildfires are a natural part of Colorado’s 
varied ecosystems. Planning ahead and 
taking actions to reduce the risk of wildfires 
can increase the likelihood your home 
survives when wildfires occur. 

As more people choose to live in 

wildfire-prone areas, additional homes 
and lives are potentially threatened every 
year. Firefighters always do their best to 
protect residents, but ultimately, it is your 
responsibility to protect your property and 
investments from wildfire. 

This guide focuses on actions that are 
effective in reducing wildfire hazards on 
your property. It is important to recognize 
that these efforts should always begin with 
the home or structure itself and progress 
outwards. 

Also, remember that taking wildfire risk 
reduction steps is not a one-time effort — it 
requires ongoing maintenance. It may be 
necessary to perform some actions, such 
as removing pine needles from gutters and 
mowing grasses and weeds, several times 
a year. Other actions may just need to be 

addressed annually or only once. 
While you may not be able to 

accomplish all of these actions at once 
to prepare your home and property for 
wildfire, each completed activity will 
improve the safety of your home during 
a wildfire. However, it is important to 
remember there are no guarantees when 
it comes to wildfire. Implementing risk 
reduction actions does not guarantee your 
home will survive a wildfire, but it does 
improve the odds. 

Knowing that wildfire impacts are 
inevitable, it is not only important for 
individuals to work on their own homes, 
but also for residents to work together to 
increase their community’s resilience to 
wildfire. To become fire adapted, actions 
must not only be taken before a wildfire 
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MORE THAN 

HALF 
of Colorado residents live in 
the wildland-urban interface 
and are at some risk of 
being affected by wildfire. 

Source: CSFS WUI Risk Assessment 2017 

WUI RISK?

WHAT’S YOUR

Access WUI risk information coloradoforestatlas.org

Reduce your wildfire risk csfs.colostate.edu

Protect your community fireadaptednetwork.org

As the 416 Fire burned near Durango in 2018, firefighters conducted burnouts near homes in the fire’s path to eliminate fuel for the main fire and 
provide a secure control line. The work done by homeowners to create the defensible space buffer visible here gave firefighters the option to 
safely conduct the operation. Photo: Jerry McBride, Durango Herald

arrives but during and after a fire.
The National Cohesive Wildland 

Fire Management Strategy defines a 
fire-adapted community as “a human 
community consisting of informed and 
prepared citizens collaboratively planning 
and taking action to safely coexist with 
wildland fire.” 

In order to increase the likelihood 
homes and infrastructure survive a wildfire, 
all landowners must work together to 
reduce fire hazards within and adjacent 
to communities. This includes work on 
individual home sites and common areas 
within communities. Every community 
member has a role in fire adaptation,  
from civic leaders, to developers, to first 
responders, to homeowners and land 
management agencies. 
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DEFINIT IONS

What Is the Home Ignition Zone?

The two primary determinants of a 
home’s ability to survive a wildfire 
include the structure’s ignitability and 

the quality of the surrounding defensible 
space. Together, these two factors create a 
concept called the home ignition zone, or 

HIZ. It includes the structure and the space 
immediately surrounding it. 

The space around the home is divided 
into three distinct spaces of management, 
zones 1, 2 and 3. Pages 8-9 outline specific 
goals and critical steps to manage your 

property within each of these zones.
To reduce wildfire hazards to your home 

and property, the most effective proactive 
steps to take are to minimize the ability 
of the home to ignite and to reduce or 
eliminate nearby fuel. 

HOME IGNITION ZONE (HIZ)
is the home and the area around the home (or structure). The HIZ takes into account both 
the potential of the structure to ignite and the quality of defensible space surrounding it. 

1. EMBER IGNITION
Embers (firebrands) are small pieces of
burning material that can be transported
by wind more than a mile ahead of a
wildfire’s flaming front. Embers can vary
greatly in size, but even the smallest can
start new fires (known as spot fires) on
any ignitable surface they encounter,
inside or outside a home. This is the most
common source of home ignition during
wildfires.

Flammable horizontal or nearly 
horizontal surfaces, such as wooden decks 
or shake-shingle roofs, are at greater risk 
for ignition from burning embers. 

Many homes in the wildland-urban 
interface have burned because of 
airborne embers, so addressing structural 
ignitability is critical even if it appears 
difficult for fire to spread in the area 
surrounding a home.

2. SURFACE FIRE/
DIRECT FLAME CONTACT

If fuels are adjacent to a home, direct flame 
contact can ignite the house. Ensuring no 
such fuels exist within 5 feet of a home, 
particularly near windows or under decks, 
greatly minimizes this possibility.

3. RADIANT HEAT
Radiant heat is what you feel on your
hands while warming them next to a
campfire. This same type of heat transfer
can ignite a home, whether the source of
the heat is a crown fire in treetops or an
adjacent home that has caught fire.

METHODS OF HOME IGNITION 

Flying embers are the most 
common source of home 
ignition during wildfires. 
Preparing homes for their 
impact is critical. Embers 
can ignite leaf litter in 
gutters and on roofs, as well 
as shrubs and mulch at the 
base of the house, as seen 
in this controlled ember 
shower experiment. Photo: 
Insurance Institute for 
Business & Home Safety

Illustration: Bonnie Palmatory, Colorado State University 
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F irefighters may not be present 
at your home during a wildfire 
— they are trained to protect 

structures only when the situation is 
safe for them. You should prepare your 
home and property to withstand wildfire 
without firefighter intervention. Having 
an effective defensible space combined 
with reducing structural ignitability is 
the best way to improve your home’s 
chance of survival. 

Defensible space is the area around 
a home or other structure that has 
been modified 
to reduce 
fire hazard 
by creating a 
disconnected 
fuel load both 
vertically and 
horizontally. 
In this area, 
natural and 
manmade fuels 
are treated, 
removed or 
reduced to slow 
the spread of 
wildfire and alter fire behavior. 

Establishing defensible space 
reduces the likelihood of a home 
igniting by direct flame contact or by 
radiant heat exposure. It also helps limit 
local production of embers and reduces 
the chance a structure fire will spread 
to neighboring homes or surrounding 
vegetation. 

CREATING AN EFFECTIVE 
DEFENSIBLE SPACE involves 
establishing a series of management 
zones. Develop these zones around 
each building on your property, 
including detached garages, storage 
buildings, barns and other structures. 

What Is Defensible Space?

1. FUELS
2. WEATHER
3. TOPOGRAPHY

Of the three things 
wildfires need to 
start and spread, 
humans cannot 
change weather or 
topography, so we 
must concentrate on 
altering fuels in order 
to have any control 
over a disturbance as 
dynamic as wildfire. 

Fuels can include 
vegetation like trees, 
brush and grass; but 
when near homes, 
fuels also include 
propane tanks, 
woodpiles, sheds 
and even homes 
themselves. 

DEFENSIBLE SPACE
is the area around a home (or structure) that has been modified to reduce fire  
hazard by creating space between potential fuel sources. 

A Colorado State Forest Service forest management 
project near Evergreen cleared dense trees in a 
residential area to reduce wildfire risk. The same tree 
with a crooked trunk in the center of these photos 
shows how tree thinning can be a useful tool to 
protect property, decrease fire intensity and boost 
forest health. Photo: Emma Brokl, CSFS

3

East Troublesome Fire.  
Photo: Zach Wehr, CSFS

Factors
Determine
Wildfire 
Behavior

BEFORE

AFTER

ATTENTION 
These guidelines 
are adapted for 
ponderosa pine, 
Douglas-fir and 
mixed-conifer 
forest types below 
9,500 feet.  

SEE PAGE 14  
for guidelines 
adapted to other 
forest types.

Recognize that fuel continuity and density play a 
critical role in wildfire behavior. 

As you plan defensible space for your property, 
you can contact your nearest Colorado State Forest 
Service field office for guidance, or consult a forester, 
fire department staff or community organization 
appropriately trained in wildfire mitigation practices. 
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Top left: Hardening your home can include choosing noncombustible 
building materials like stucco paired with a stone facade. This house 
near Salida shows you don’t have to sacrifice curb appeal to reduce 
the ignitability of your house. Photo: CSFS 
Top right: Preparing your home for wildfire can be accomplished as 
weekend projects, such as clearing vegetation from around your home’s 
perimeter and adding noncombustible material near the foundation that 
won’t ignite if embers land there. Photo: Wildfire Partners 
Bottom: A metal roof and noncombustible exterior window coverings 
add layers of protection against wildfire, in addition to the well-
maintained defensible space that surrounds this home. Photo: Wildfire 
Partners 

This guide 
provides only 
basic information 
about structural 
ignitability. 

The National 
Fire Protection 
Association (NFPA) 
and the Insurance Institute 
for Business & Home 
Safety (IBHS) together 
produce Wildfire Research 
Fact Sheets that provide 
additional valuable 
information. 

Visit the “Protect Your Home” section at the CSFS 
website, csfs.colostate.edu/wildfire-mitigation, 
for links to these and other structural ignitability 
resources. 

MORE ONLINE

INSTALLING THE RECOMMENDED MESH SCREENING AND ELIMINATING STORAGE IS 

CRITICAL TO REDUCING BUILDING IGNITIONS DURING A WILDFIRE.

VENTS IN ATTICS AND CRAWL SPACES
Attic and crawl space vents, and other openings on the vertical wall of a home, serve 

important functions, including providing ventilation to remove unwanted moisture from 

these typically unoccupied spaces and oxygen for gas appliances such as hot water 

heaters and furnaces. Wind-blown embers are the principal cause of building ignition 

and can readily enter these spaces, which are often hot and dry. Providing air for 

ventilation, while also keeping out embers can present a dilemma. Dry materials are 

more easily ignited by embers, so limiting the entry of embers into attic spaces is 

critical. Adding to the problem are the combustible materials we tend to store in these 

spaces (e.g., cardboard boxes, old clothes and other combustible materials) because 

embers accumulate against them and they can be easily ignited. 

HOW VENTS FUNCTION Ventilated attic spaces have openings in two locations. Inlet air comes from vents 

located in the under-eave area at the edge of your roof. Exiting air leaves through 

vents located on the roof or at the gable ends of your home. If your home is built 

over a crawl space, you will typically have vents on each face of your home to provide 

cross-ventilation. Experiments conducted at the IBHS Research Center demonstrated 

that regardless of whether a vent had an inlet or outlet function, when wind blows 

against its face, it is an inlet vent. Therefore, any vented opening on your home should 

be able to resist the entry of embers. Unvented attic and crawlspace designs are 

available for some areas of the country. These designs are more easily implemented 

with new construction. Check with local building code offi cials to see if this is an 

option where you live.
USE MESH SCREENING TO REDUCE EMBER ENTRY INTO VENTS

Building codes require vent openings to be covered by corrosion resistant metal 

screens, which are typically 1/4-inch to keep out rodents. However, research shows 

that embers can pass through 1/4-inch mesh and ignite combustible materials, 

particularly smaller materials such as saw dust. Embers also can enter smaller 

screening, such as 1/16-inch, but cannot easily ignite even the fi ner fuels; however, 

this size screening is more easily plugged with wind-blown debris and is easily 

painted over if you are not careful when re-painting your house. Installing 1/8-inch 

mesh screening is suggested in wildfi re prone areas, as it effectively minimizes the 

entry of embers. It’s important to note that 1/8-inch screening only minimizes the 

size and number of embers and does not eliminate them entirely; making it very 

important to reduce what’s stored in the attic and crawl space.

For (under-eave) inlet vents, opt 
for a soffi ted eave design. IBHS 
research demonstrates that gable 
end vents and other vent open-ings are vulnerable to wind-blown 

embers when the face of the vent 
is perpendicular to the wind fl ow, 
while embers are less likely to pass 
through vents with a face that is 
parallel to the wind fl ow. Therefore, 
soffi ted eave construction is preferred to open eave.

For outlet vents, opt for a ridge 
that is rated to resist wind driven 
rain. These vents have an external 
baffl e at the vent inlet. Vents that 
have been approved for use by the 
California Offi ce of the State Fire 
Marshal. 

Turbine vents also help keep embers out, but you should attach 
a piece of 1/8-inch mesh to the 
bottom of the roof sheathing at the 
opening for the vent.

1

2

3

BEST CHOICES FOR VENTS TO RESIST EMBER ENTRY:

WILDFIRE RESEARCH FACT SHEET

Attic and Crawl Space VentsWindblown embers can enter attics 
and crawl spaces through vents.

©Insurance Institute for Business & Home Safety

©Insurance Institute for Business & Home Safety

©Insurance Institute for Business & Home SafetyThis publication was produced in cooperation with the USDA Forest Service, US Department of the Interior and the National Association of State Foresters. NFPA is an equal opportunity provider. 

Firewise® and Firewise USA™ are registered trademarks of the National Fire Protection Association, Quincy, MA. Firewise® is a program of the National Fire Protection Association.

6 HOME IGNITION ZONE GUIDE

csfs.colostate.edu/wildfire-mitigation


HOME DESIGN  AND MATERIALS

The ideal time to address 
home ignition risk is when the 
structure is in the design phase. 

For existing homes, steps must 
be taken to reduce the structural 
ignitability in order to improve the 
likelihood of the home surviving a 
wildfire. The practice of reducing 
structural ignitability is commonly 
called home hardening. 

Harden Your Home Against the Threat of Wildfire
STRUCTURAL IGNITABILITY 
is the likelihood the materials in and on your home will ignite during a wildfire. 
The practice of reducing structural ignitability is commonly called “home hardening.” 

BEST PRACTICES TO REDUCE STRUCTURAL IGNITABILITY 

☐  Ensure the roof has a Class A fire rating 
☐  Remove all leaves, needles and other debris from all decks, roofs and gutters 
☐  Screen attic, roof, eaves and foundation vents with 1/8-inch metal mesh 
☐  Screen or wall-in stilt foundations and decks with 1/8-inch metal mesh 
☐  Use tempered glass for windows; two or more panes are recommended 
☐  Create 6 inches of vertical clearance between the ground and home siding 
☐  Replace combustible fencing or gates, at least within 5 feet of the home

DECKS/FENCES 

Some decks and fences are readily 
combustible, whether made of synthetic 
(plastic/composite) or natural materials 
(wood). Many deck designs allow embers 
to accumulate between board gaps and 
at joists below deck boards. Embers can 
also fall through decks and may easily 
ignite flammable materials beneath, 
making it critical to remove all materials 
from underneath the deck. Regardless of 
how fuels below decks may ignite, these 
burning materials can readily ignite the 
deck and threaten the home. 

Fencing material that attaches to 
the home must be considered a direct 
extension of the structure and should be 
made of a noncombustible material, at least 
where it is immediately adjacent to a home.  
 
SOURCE NFPA/IBHS Wildfire Research 
Fact Sheets — Fencing | Decks 

EXTERIOR WALLS 

The exterior walls of a home or other 
structure are affected most by radiant heat 
from a fire and, if defensible space is not 
adequate, by direct contact with flames. 
Fiber cement board, brick, stucco or other 
fire resistant materials are recommended. 

WINDOWS 

Windows can fail either from glass breaking 
or frames melting before a building ignites, 
providing a direct path for airborne embers 
to reach the building’s interior. Metal 
screens should be installed. Windows with 
multiple panes provide greater protection 
than single-paned windows.

STRUCTURAL COMPONENTS TO CONSIDER

ROOF EXTENSION 

The extension of the roof beyond the 
exterior structure wall is called the eave. 
This architectural feature is particularly 
prone to ignition. As fire approaches a 
building, the exterior wall deflects hot air 
and gases up into the eave. If the exterior 
wall isn’t ignition-resistant, the effect of the 
excess heat is amplified.  
 
SOURCE NFPA/IBHS Wildfire Research 
Fact Sheet — Under-Eave Construction 

VENTS 

Vents that are not screened or are 
screened with a gap that exceeds 1/8 of an 
inch can be a direct entry point for embers 
to infiltrate a home and ignite it from the 
inside. Metal mesh screen that is 1/8-inch 
is small enough that most embers will be 
extinguished before making it inside.  
 
SOURCE NFPA/IBHS Wildfire Research 
Fact Sheet — Attic and Crawl Space Vents

ROOF 

The roof has a significant impact on a 
structure’s ignitability because of its 
extensive surface area. When your roof 
needs significant repairs or replacement, 
choose only fire-resistant roofing materials. 
Wood and shake-shingle roofs are strongly 
discouraged because they are highly 
flammable and are prohibited in some 
areas of the state. Metal sheets, concrete or 
shingles made from asphalt, tile, clay, stone 
or metal are all recommended roofing 
materials. It is critical to keep the roof and 
gutters clear of flammable debris.  
 
SOURCE NFPA/IBHS Wildfire Research 
Fact Sheet — Roofing Materials 
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DEFENSIBLE  SPACE

GOAL: This zone is designed to give an approaching fire less fuel, 
which will help reduce its intensity as it gets nearer to your home 
or any structures. 

CRITICAL STEPS
☐   Mow grasses to 4 inches tall or less. 

☐   Avoid large accumulations of surface fuels such as logs, 
branches, slash and mulch. 

☐   Remove enough trees to create at least 10 feet* of space 
between crowns. Measure from the outermost branch of one 
tree to the nearest branch on the next tree. 

☐   Small groups of two or three trees may be left in some areas 
of Zone 2. Spacing of 30 feet* should be maintained between 
remaining tree groups to ensure fire doesn’t jump from one 
group to another. 

☐   Remove ladder fuels under remaining trees. This is any 
vegetation that can bring fire from the ground up into taller fuels. 

☐   Prune tree branches to a height of 6-10 feet from the ground or a 
third of the total height of the tree, whichever is less. 

☐   Remove stressed, diseased, dead or dying trees and shrubs. 

GOAL: This zone is designed to prevent flames from coming in 
direct contact with the structure. Use nonflammable, hard surface 
materials in this zone, such as rock, gravel, sand, cement, bare 
earth or stone/concrete pavers. 

CRITICAL STEPS
☐   Remove all flammable vegetation, including shrubs, slash, mulch 

and other woody debris. 

☐   Do not store firewood or other combustible materials inside this 
zone. 

☐   Prune tree branches hanging over the roof and remove all fuels 
within 10 feet of the chimney. 

☐   Regularly remove all pine needles and other debris from the 
roof, deck and gutters. 

☐   Rake and dispose of pine needles, dead leaves, mulch and 
other organic debris within 5 feet of all decks and structures. 
Farther than 5 feet from structures, raking material will not 
significantly reduce the likelihood of ignition and can negatively 
affect other trees. 

☐   Do not use space under decks for storage. 

The area nearest the home. This zone requires the most vigilant 
work in order to reduce or eliminate ember ignition and direct 
flame contact with your home. ZO

N
E 

1 0-5 FEET FROM THE HOME

The area transitioning away from the home where fuels should be 
reduced. This zone is designed to minimize a fire’s intensity and 
its ability to spread while significantly reducing the likelihood a 
structure ignites because of radiant heat. ZO

N
E 

2 5-30 FEET FROM THE HOME

The area farthest from the home. It extends 100 feet from the 
home on relatively flat ground. Efforts in this zone are focused on 
ways to keep fire on the ground and to get fire that may be active 
in tree crowns (crown fire) to move to the ground (surface fire), 
where it will be less intense.  

ZO
N

E 
3

30-100 FEET FROM THE HOME

ZONE 1 ZONE 2

TO MANAGE YOUR HOME, LEARN THE

THREE ZONES
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GOAL: This zone focuses on mitigation that keeps fire on the ground, 
but it’s also a space to make choices that can improve forest health. 
Healthy forests include trees of multiple ages, sizes and species, where 
adequate growing room is maintained over time. 
     If the distance of 100 feet to the edge of Zone 3 stretches beyond your 
property lines, it’s encouraged to work with adjoining property owners 
to complete an appropriate defensible space. If your house is on steep 
slopes or has certain topographic considerations, this zone may be larger. 

STEPS TO CONSIDER
☐   Mowing grasses is not necessary in Zone 3. 

☐   Watch for hazards associated with ladder fuels. The chance of a 
surface fire climbing into the trees is reduced in a forest where surface 
fuels are widely separated and low tree branches are removed. 

☐   Tree crown spacing of 6-10 feet is suggested. Consider creating 
openings or meadows between small clumps of trees so fire must 
transition to the ground to keep moving. 

☐   Any approved method of slash treatment is acceptable in this zone, 
including removal, piling and burning, lop and scatter, or mulching. 
Lop-and-scatter or mulching treatments should be minimized in favor 
of treatments that reduce the amount of woody material in the zone. 
The farther this material is from the home, the better. 

This reduces the amount of vegetation available to burn 
and improves forest health. 

☐   Common ground junipers should be removed whenever 
possible because they are highly flammable and tend to 
hold a layer of flammable material beneath them. 

☐   You can keep isolated shrubs in Zone 2, as long as they 
are not growing under trees. Keep shrubs at least 10 feet* 
away from the edge of tree branches. 

☐   Periodically prune and maintain shrubs to prevent 
excessive growth. Remove dead stems annually. 

☐   Spacing between clumps of shrubs should be at least  
2 1/2 times* their mature height. Each clump should have 
a diameter no more than twice the mature height of the 
vegetation. Example: For shrubs that grow 6 feet tall, 
space clumps 15 feet apart or more (measured from the 
edge of the crowns of vegetation clumps). Each clump of 
these shrubs should not exceed 12 feet in diameter. 

* Horizontal spacing recommendations are minimums 
and can be increased to reduce potential fire behavior, 
particularly on slopes. Consult a forestry, fire or natural 
resource professional for guidance with spacing on slopes. 

ZONE 2 ZONE 3

Illustration: Bonnie Palmatory, Colorado State University 
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HOME IGNIT ION ZONE CHECKLIST

Make Home Ignition Zone Maintenance a Priority
WHY?
The home ignition zone requires regular, ongoing maintenance to be effective. Your home is located in a dynamic 
environment — trees, grasses and shrubs continue to grow, die and drop leaves each season, and there are ongoing 
maintenance needs on any structures on your property. 

SOLUTIONS FOR MANAGING SLASH

☐ CLEAR roof, deck and gutters of pine needles
and other debris.*

☐ MOW grass and weeds to a height of 4 inches
or less.*

☐ RAKE AND REMOVE all pine needles and
other flammable debris from 5 feet around the
foundation of your home and deck.*

☐ TREAT or mow shrubs that re-sprout
aggressively (such as Gambel oak) every 3-5
years or more depending on growth rates.

☐ REMOVE branches that hang over the roof and
chimney.

☐ DISPOSE of slash from thinning trees and
shrubs by chipping, hauling to a disposal
site or piling in open areas for burning later.
Any accumulation of slash that’s chipped or
otherwise should be 30 feet or more from the
home.*

☐ AVOID creating continuous areas of wood chips
on the ground when chipping logs and/or slash.
Break up the layer of wood chips by adding
nonflammable material, or allow for wide gaps
of at least 3 feet between chip accumulations.

* Address as needed, more than once a year.

HOME IGNITION ZONE CHECKLIST
PREPARE YOUR HOME FOR WILDFIRE WITH THESE STEPS 

☐ Keep firewood stacked uphill from (or at the same
elevation as) any structures, and keep the woodpile at
least 30 feet away from the home.

☐ Do not stack firewood between remaining trees,
underneath the deck or on the deck.

☐ Remove flammable vegetation within 10 feet of woodpiles.

☐ Keep aboveground tanks at least 30 feet from the home,
preferably on the same elevation as the house.

☐ Remove flammable vegetation within 10 feet of all propane
tanks and gas meters.

☐ Maintain at least 10 feet between tree crowns, thinning
them a minimum of 30 feet back from each side of the
driveway from the house to the main access road.

☐ Remove ladder fuels beneath trees after thinning.

☐ Remove any shrubs that are within 10 feet of the outer
edge of tree crowns.

☐ Space shrubs apart at least 2 ½ times their mature height,
as measured from the edge of the shrubs.

☐ Post signs at the end of the driveway with your house
number that are noncombustible, reflective and easily
visible to emergency responders.

FIREWOOD

PROPANE TANKS

DRIVEWAYS

TOP PRIORITIES

1 Lop and scatter slash by cutting it into 
small pieces (less than 24 inches long) and 
spreading it over a wide area, to a depth 
not exceeding 18 inches. Don’t scatter 
material over 4 inches in diameter. 

2Spread slash and wood chips 
over a large area to avoid heavy 
accumulations and large piles. Being 
close to the ground will help speed 
decomposition. 

3Burn slash piles, but before 
doing so, always contact your 
county sheriff’s office or local fire 
department for current information 
or possible restrictions. 
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More Than Half of Colorado Residents Live With Some Wildfire Risk

NR — no WUI risk 

1 — least negative impact
2  
3 — low negative impact
4 
5 — moderate negative           

              impact
6 

7 — high negative impact
8 
9 — highest negative  

              impact

RISK LEVELSThe wildland-urban interface 
(WUI) includes the portions 
of Colorado where human 

development meets wildland 
vegetation. 

The majority of Coloradans live in 
the WUI, in places with at least some 
risk of wildfire. And that number 
continues to increase as more 
residents build homes in the WUI. 

As of 2017, the WUI covered 
about 3.2 million acres in Colorado. 
By 2040, the WUI area could 
encompass over 9 million acres in 
the state, according to projections 
from Colorado government models.

Graphic: Colorado Forest Atlas, CSFS, 
Statewide Wildland-Urban Interface 
Risk Population, 2017

24%

8%

2%

5%

2%
3%

2%
6%

47%
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POPULATION

» Colorado State Forest Service wildfire 
mitigation information and publications

 csfs.colostate.edu/wildfire-mitigation 

» Colorado Wildfire Risk Viewer  
and Risk Reduction Planner  

 coloradoforestatlas.org 

» Community Wildfire Protection Planning
 csfs.colostate.edu/wildfire-mitigation/

community-wildfire-protection-plans

» National Fire Protection Association: 
Firewise USA®

 nfpa.org/Public-Education/Fire- 
causes-and-risks/Wildfire/Firewise-USA 

» Insurance Institute for Business  
& Home Safety  

 ibhs.org/risk-research/wildfire 

» Fire Adapted Communities  
Learning Network

 fireadaptednetwork.org 

Additional Wildfire Mitigation Resources Online

The Colorado State Forest Service works with communities to reduce wildfire risk and become recognized Firewise USA® sites, an 
accomplishment Piñon Ridge Estates in Chaffee County earned in 2021. CSFS forester Josh Kuehn, right, presents Craig Sommers of Piñon 
Ridge, with a sign for the community after residents completed the steps required for program recognition. In 2019, the Decker Fire came within a 
mile and a half of the neighborhood. Photo: Chaffee Chips
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REFERENCE

W hether in a wildland or urban 
location, when fuels are 
abundant and there’s no space 

between them, a fire can quickly become 
uncontrollable and destructive. But when 
fuels are scarce and separated, a fire 
cannot build momentum and intensity, 
which makes it more manageable. 

The closer together the fuels are near 

your home, the bigger the threat they pose. 
Fuel hazard measures look at both 

horizontal and vertical fuels, factoring in 
the type, amount and arrangement of fuels 
(called continuity and uniformity). Horizontal 
continuity is how the fuels are arranged 
laterally across the ground or among plant 
canopies. Vertical continuity refers to fuels 
extending from the ground into the crowns 

of trees and shrubs. 
Fuels with a high degree of both vertical 

and horizontal continuity are the most 
hazardous, particularly when they occur on 
slopes. 

Mitigating wildfire hazards in the home 
ignition zone disrupts this fuel continuity, 
which helps reduce a fire’s intensity and 
potential sources of home ignition. 

Fuel Types and Arrangements

NEEDLES/LEAVES 

Needles and leaf litter accumulate 
naturally in forests across the 
state. Long needles from pines like 
ponderosa and broadleaf litter from 
trees like aspen, cottonwood and 
maple do not compact as readily as 
other leaf types. Fire in these fuels 
can spread rapidly, particularly during 
windy conditions. 

Shorter needle litter from spruce, 
fir and lodgepole pines compacts 
more readily and does not generally 
spread as fast. 

Needles and leaves that ignite 
anywhere on or adjacent to a 
structure can cause damage and loss. 

LOGS/BRANCHES/SLASH/
WOOD CHIPS (MULCH) 

Naturally occurring woody material 
on the ground and debris left from 
cutting down trees and shrubs 
(slash) are an important part of the 
fuel complex near structures. 

This larger and denser material 
generates more heat than smaller 
fuels do, and it can be problematic 
when it is burning near structures. 

Ultimately, the farther away from 
a structure that large amounts of 
these materials can be moved, the 
better. 

MORE: A guide to mulched 
materials is available on the 
Colorado Forest Restoration 
Institute website, cfri.colostate.edu.

GRASSES 

Grasses are perhaps the most 
pervasive and abundant surface 
fuel in Colorado. When available to 
burn, grasses can catch fire easily, 
and grass fires often spread rapidly. 
They also burn out quickly and do 
not release as much energy as 
fires in larger fuel types, like trees. 
Nonetheless, grass fuels can readily 
ignite structures that are directly 
adjacent to them. 

SURFACE FUELS 

FUEL
is any material that will burn. 

Colorado State Forest ServiceColorado State Forest ServiceColorado State Forest Service
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LADDER FUELS 

Ladder fuels are burnable materials 
such as smaller trees and brush that 
provide a means for fire to climb 
vertically and continue into aerial 
fuel sources. Ladder fuels allow a 
fire to leave the ground level and 
burn up into the branches and 
crowns of larger vegetation. Lower 
branches on large trees also can act 
as ladder fuels. 

These fuels are potentially very 
hazardous but are generally easy 
to mitigate. Pay close attention to 
ladder fuels near homes, as they are 
extremely hazardous and especially 
important to address. 

BRUSH/SHRUBS 

Examples of common brush fuels in 
Colorado are sagebrush, bitterbrush 
and mountain mahogany. 

As with any type of fuel, brush 
that is close together and adjacent 
to homes is hazardous. 

In dry climates like Colorado, 
brush fuels are generally dense 
and contain more material in a 
given space than grasses. Brush 
also usually grows larger and burns 
longer and more intensely than 
grass when it ignites. 

This makes brush fires more 
complex, particularly when the 
brush grows under trees or in large, 
uniform stands. 

VERTICAL/LADDER FUELS 

CROWN FUELS 

An intense fire burning in surface 
fuels can transition into the upper 
portion of the tree canopies and 
become a crown fire. Crown fires are 
dangerous because they are intense, 
often move rapidly, can burn large 
areas, and produce embers that can 
travel great distances and start spot 
fires well ahead of the main fire. 

Crown fire hazard can be reduced 
by thinning trees to decrease crown 
fuels, reducing surface fuels under 
the remaining trees and eliminating 
vertical fuel continuity from the 
ground into the crowns. 

See recommendations on pages 
8-9 of this guide. 

CROWN (AERIAL) FUELS 

A firefighter monitors 
a burnout on the 416 
Fire in southwest 
Colorado in 2018. 
This effort to  
manage the wildfire 
by eliminating fuels 
left of the train 
tracks illustrates how 
fire can transition 
through different 
fuel types and 
arrangements.  
Photo: Kyle 
Miller, Wyoming 
Interagency  
Hotshot Crew

InciWebKari Greer Kari Greer
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REFERENCE

R ecommendations in this 
guide refer primarily to 
ponderosa pine, Douglas 

fir and mixed-conifer ecosystems 
below 9,500 feet in elevation. 

Those who live in or near other 
forest types can follow these 
additional recommendations.

Forest Types

LODGEPOLE PINE 

Older lodgepole pine stands 
generally do not respond well to 
selective thinning, but instead 
respond better to removing all trees 
over a defined area to allow healthy 
forest regeneration. 

Selectively thinning lodgepole can 
open the stand to severe windthrow 
and stem breakage. However, if your 
home is located within a lodgepole 
pine forest, you may prefer selective 
thinning instead of removing all the 
standing trees. 

Thinning older stands of lodgepole 
pine to the extent recommended 
for defensible space may require 
several attempts spaced over a 
decade or more. No more than 30 
percent of the trees in a mature stand 
should be removed in each thinning 
operation. Focus on removing trees 
that are obviously lower in height 
or suppressed in the forest canopy. 
Leaving the tallest trees will make the 
remaining trees less susceptible to 
windthrow. 

Another option is leaving clumps 
of 30-50 trees. Clumps are less 
susceptible to windthrow than solitary 
trees. Allow a minimum of 30-50 feet 
between tree crowns on the clump’s 
perimeter and any adjacent trees or 
clumps of trees. 

To ensure a positive response 
to thinning throughout the life of a 
lodgepole pine stand, trees must 
be thinned early. Begin when trees 
are small saplings and maintain low 
densities within the stand as the trees 
mature. 

PIÑON-JUNIPER 

Fires in piñon-juniper forests tend to 
burn intensely in the crowns of trees 
under windy conditions. 

When thinning these trees on a 
property, create a mosaic pattern 
that is a mixture of individuals and 
clumps of three to five trees. The size 
of each clump will depend on the 
size, health and location of the trees. 
The minimum spacing between the 
crowns of individual trees is 10 feet, 
increasing for larger trees, clumps 
and stands on steeper slopes. 

Pruning trees for defensible space 
is not as critical in piñon-juniper 
forests as it is in pine or fir forests. 
Instead, it is more important to space 
the trees so it is difficult for a fire to 
move from one tree clump to the next. 
These trees should only be pruned to 
remove branches that are dead or are 
touching the ground. Live branches 
can be pruned up to 3 feet above 
the ground, or a third the height of 
the tree, whichever is less. Removing 
shrubs growing beneath piñon and 
juniper canopies is recommended. 

Pruning live branches or removing 
and processing these trees is not 
recommended between April and 
October, when the piñon Ips beetle is 
active in Colorado. Thinning activity 
that stimulates sap flow in summer 
months can attract these beetles 
to healthy trees. It is acceptable 
to remove dead trees and dead 
branches during the summer. 
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SPRUCE-FIR 

Spruce and fir trees tend to grow in 
association with each other. 

Mature spruce and fir are prone 
to windthrow when heavily thinned. 
Light thinnings or leaving groups of 
trees will help mitigate this problem. 

Their hardiness against the wind 
may not be a problem if a tree has 
grown to maturity in the open and 
isn’t surrounded by other trees. 

Spruce and fir tend to have 
crowns that extend to the ground. 
Eliminating lower branches that act 
as ladder fuels is recommended. 

The spruce and Ips bark beetles 
are native to Colorado and infest 
Engelmann spruce and Colorado 
blue spruce. They are particularly 
attracted to recently fallen green 
trees and limbs, so it is important to 
remove any cut branches in a timely 
manner so surrounding healthy 
trees are not infested.

GAMBEL OAK 

Maintaining Gambel oak forests that 
remain resistant to the spread of 
wildfire can be a challenge because of 
their vigorous growing habits. Gambel 
oak trees grow in clumps or groves, 
and the stems in each clump originate 
from the same root system. Most 
reproduction occurs through sprouts 
from this deep, extensive root system. 

Treat Gambel oak near your home 
every three to five years, or more often 
depending on growing conditions. 
Sprouts should be mowed at least 
once a year. Herbicides can be used 
to supplement mowing and control 
regrowth when treating whole clumps. 

This species can be “trained” to 
grow more like a tree than a shrub 
in some locations. Remove small 
diameter oak within clumps and any 
sprouts growing parallel to the ground. 

ASPEN 

Tree spacing and ladder fuel 
guidelines do not apply to mature 
stands of aspen trees. 

Generally, no thinning is 
recommended in aspen forests, 
regardless of tree size, because 
the thin bark is easily damaged, 
which can make the tree highly 
susceptible to fungal infections. 

However, in older stands, 
numerous dead trees on the ground 
do require removal. Conifer trees 
often start growing in older aspen 
stands and can grow up through 
these old, downed aspens. A 
buildup of these trees eventually 
will increase the fire hazard of the 
stand, so young conifers should be 
removed from these areas. 

Brush also can increase fire 
hazard in aspen stands and should 
be thinned to reduce flammability. 
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Science Network
• Brett Wolk, Colorado Forest Restoration 

Institute 
• Camille Stevens-Rumann and Courtney 

Peterson, Colorado State University
• CSFS program division staff and 

associate directors

• CSFS field office personnel

Thanks to these individuals and groups for content, guidance and technical review: 
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ADAPT TO WILDFIRE
It’s never too early to start protecting your home. 
The Colorado State Forest Service can help.

Colorado State Forest Service 
Colorado State University 

5060 Campus Delivery 
Fort Collins, CO 80523-5060

(970) 491-6303 
csfs.colostate.edu

OUR MISSION  
To achieve stewardship of Colorado’s diverse forest environments  

for the benefit of present and future generations

The Colorado State Forest Service is a service and outreach agency of the Warner College of 
Natural Resources at Colorado State University. CSFS programs are available to all without 

discrimination. No endorsement of products or services is intended.    052021.10000

csfs.colostate.edu
https://www.facebook.com/ColoradoStateForestService/
https://twitter.com/CSFS_Outreach
https://www.youtube.com/channel/UCM2eDp4L1qLJHupFCulFP2Q
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APPENDIX D 

El Paso County Sheriff’s Office Community Wildfire Protection Plan for Unincorporated El 
Paso County 
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APPENDIX E 

Colorado State University Extension Fire-Resistant Landscaping 



  

Fact Sheet No. 6.303 Natural  Resources  Ser ies |Forestr y

by F.C. Dennis*

Colorado’s population is growing, its 
urban areas are rapidly expanding, and 
people are building more homes in what 
was once natural forest and brushlands. 
Newcomers to rural areas need to know 
how to correctly landscape their property to 
reduce wildfire hazards.

Improper landscaping worries land 
managers and fire officials because it can 
greatly increase the risk of structure and 
property damage from wildfire. It is a 
question of when, not if, a wildfire will strike 
any particular area.

Vegetative clearance around the house 
(defensible space) is a primary determinant of 
a home’s ability to survive wildfire. Defensible 
space is, simply, room for firefighters to do 
their job. If grasses, brush, trees and other 
common forest fuels are removed, reduced, 
or modified to lessen a fire’s intensity and 
keep it away from the home, chances increase 
that the structure will survive. It is a little-
known fact that in the absence of a defensible 
space, firefighters will often bypass a house, 
choosing to make their stand at a home 
where their safety is more assured and the 
chance to successfully protect the structure is 
greater.

Landscaping 
Defensible Space

People often resist creating defensible 
space because they believe that it will be 
unattractive, unnatural and sterile-looking. It 
doesn’t have to be! Wise landowners carefully 
plan landscaping within the defensible 
space. This effort yields a many-fold return 
of beauty, enjoyment and added property 
value. Development of defensible space is 
outlined in fact sheet 6.302, Creating Wildfire-
Defensible Zones.

Colorado has great diversity in climate, 
geology and vegetation. Home and cabin 
sites can be found from the foothills through 

Quick Facts
• More people are moving 

into Colorado’s rural areas, 
increasing the chances of 
wildfire.

• “Defensible space” is the 
primary determinant of a 
structure’s ability to survive 
wildfire.

• Native species are generally 
the best plant materials for 
landscaping in defensible 
space, but others can 
be grown successfully in 
Colorado.

• To be a FireWise homeowner, 
plan well, plant well and 
maintain well.

*Staff Forester (retired), Colorado State Forest Service. 
1/2012 

Fire-Resistant Landscaping

10,000-foot elevations. Such extremes 
present a challenge in recommending plants. 
While native plant materials generally are 
best, a wide range of species can be grown 
successfully in Colorado.

Many plant species are suitable for 
landscaping in defensible space. Use restraint 
and common sense, and pay attention to 
plant arrangement and maintenance. It has 
often been said that how and where you plant 
are more important than what you plant. 
While this is indeed true, given a choice 
among plants, choose those that are more 
resistant to wildfire. 

Consider the following factors when 
planning, designing and planting the 
FireWise landscape within your home’s 
defensible space:
• Landscape according to the 

recommended defensible-space zones. 
That is, the plants near your home should 
be more widely spaced and lower growing 
than those farther away.

• Do not plant in large masses. Instead, 
plant in small, irregular clusters or islands.

• Use decorative rock, gravel and stepping 
stone pathways to break up the continuity 
of the vegetation and fuels. This can 
modify fire behavior and slow the spread 
of fire across your property. It is highly 
recommended that the first 3-5 feet 
away from the house be gravel, flagstone, 
pavers, or some other non-flammable 
material.

• Incorporate a diversity of plant types and 
species in your landscape. Not only will 
this be visually satisfying, but it should 
help keep pests and diseases from causing 
problems within the whole landscape.

• In the event of drought and water 
rationing, prioritize plants to be saved. 
Provide available supplemental water to 
plants closest to your house.

• Use mulches to conserve moisture and 
reduce weed growth. To reduce fire 
danger, it is best to use a non-organic 
mulch such as pea gravel or stone, but leaf 

© Colorado State University 
Extension. 5/99. Reviewed 01/12.
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mold or compost is also acceptable. Do 
not use pine bark, thick layers of pine 
needles or other mulches that readily 
carry fire.

• Be creative! Further vary your landscape 
by including bulbs, garden art and 
containers for added color.

Grasses
During much of the year, grasses 

ignite easily and burn rapidly. Tall grass 
will quickly carry fire to your house. 
Mow grasses low in the inner zones of the 
defensible space. Keep them short closest 
to the house and gradually increase height 
outward from the house, to a maximum 
of 8 inches. This is particularly important 
during fall, winter and before green-up in 
early spring, when grasses are dry, dormant 
and in a “cured” fuel condition. Given 
Colorado’s extremely variable weather, 
wildfires can occur any time of the year. 
Maintenance of the grassy areas around 
your home is critical. 

Mow grasses low around the garage, 
outbuildings, decks, firewood piles, 
propane tanks, shrubs, and specimen trees 
with low-growing branches.

Ground Cover Plants
Replace bare, weedy or unsightly 

patches near your home with ground 
covers, rock gardens, vegetable gardens 
and mulches. Ground cover plants are 
a good alternative to grass for parts of 
your defensible space. They break up the 
monotony of grass and enhance the beauty 
of your landscape. They provide a variety 
of textures and color and help reduce soil 
erosion. Consider ground cover plants for 
areas where access for mowing or other 
maintenance is difficult, on steep slopes and 
on hot, dry exposures. 

Ground cover plants are usually low 
growing. They are succulent or have other 
FireWise characteristics that make them 
useful, functional and attractive. When 
planted in beds surrounded by walkways 
and paths, in raised beds or as part of a rock 
garden, they become an effective barrier to 
fire spread. The ideal groundcover plant is 
one which will spread, forming a dense mat 
of roots and foliage that reduces soil erosion 
and excludes weeds.

Mulch helps control erosion, conserve 
moisture and reduce weed growth. It can 
be organic (compost or leaf mold) but 
inorganic mulch is preferred (gravel, rock, 
decomposed granite).  Mulches that carry 
such as bark chips, straw, pine needles or 
other flammable material should not be 

used, as that can carry fire to the structure.
When using organic mulches, use just 
enough to reduce weed and grass growth. 
Avoid thick layers. When exposed to fire, 
they tend to smolder and are difficult to 
extinguish. 

Wildflowers
Wildflowers bring variety to a landscape 

and provide color from May until frost. 
Wildflower beds give a softer, more natural 
appearance to the otherwise manicured 
look often resulting from defensible space 
development. 

A concern with wildflowers is the 
tall, dense areas of available fuel they can 
form, especially in dormancy. To reduce 
fire hazard, plant wildflowers in widely 
separated beds within the defensible space. 
Do not plant them next to structures unless 
the beds are frequently watered and weeded 
and vegetation is promptly removed after 
the first hard frost. Use gravel walkways, 
rock retaining walls or irrigated grass areas 
mowed to a low height to isolate wildflower 
beds from each other and from other fuels. 

Shrubs
Shrubs lend color and variety to the 

landscape and provide cover and food 
for wildlife. However, shrubs concern fire 

Keep grass mown around structures to a 
maximum of 8 inches.

Plant low-growing, nonresinous shrubs near 
structures.

Plant wildflowers near structures only if they are 
well-irrigated and cut back during the dormant 
season.

Gravel area or mow grass short next to the 
structure.

Mow grass short around shrubs.
The best tree species to plant generally are those 
naturally occurring on or near the site.

Figure 1: Forested property surrounding a homesite shows optimum placement of vegetation near the structure.



professionals because, as the next level 
in the “fuel continuum,” they can add 
significantly to total fuel loading. Because 
of the woody material in their stems and 
branches, they are a potential source of fire 
brands. When carried in the smoke column 
ahead of the main fire, fire brands can 
rapidly spread the fire in a phenomenon 
known as “spotting.”

But the primary concern with shrubs 
is that they are a “ladder fuel” – they can 
carry a relatively easy-to-control surface 
grass fire into tree crowns. Crown fires are 
difficult, sometimes impossible, to control 
(see Figure 2).

To reduce the fire-spreading potential 
of shrubs, plant only widely separated, 

low-growing, nonresinous varieties close 
to structures. Do not plant them directly 
beneath windows or vents or where they 
might spread under wooden decks. Do not 
plant shrubs under tree crowns or use them 
to screen propane tanks, firewood piles or 
other flammable materials. Plant shrubs 
individually, as specimens, or in small 
clumps apart from each other and away 
from any trees within the defensible space.

Mow grasses low around shrubs. Prune 
dead stems from shrubs annually. Remove 
the lower branches and suckers from 
species such as Gambel oak to raise the 
canopy away from possible surface fires. 

Trees
Trees provide a large amount of 

available fuel for a fire and can be a 
significant source of fire brands if they do 
burn. Radiant heat from burning trees can 
ignite nearby shrubs, trees and structures.

Colorado’s elevation and temperature 
extremes limit tree selection. The best 
species to plant generally are those already 
growing on or near the site. Others may be 
planted with careful selection and common 
sense. 

If your site receives enough moisture 
to grow them, plant deciduous trees such 
as aspen or narrow-leaf cottonwood. 
These species, even when planted in dense 
clumps, generally do not burn well, if at 
all. The greatest problem with these trees is 
the accumulation of dead leaves in the fall. 
Remove accumulations close to structures 
as soon as possible after leaf drop.

When site or available moisture limits 
recommended species to evergreens, 
carefully plan their placement. Do not plant 
trees near structures. Leave plenty of room 
between trees to allow for their growth. 
Spacing within the defensible space should 
be at least 10 feet between the edges of 
tree crowns. On steep ground, allow even 
more space between crowns. Plant smaller 

Figure 2: Ladder fuels enable fire to travel from the ground surface into shrubs and then into the 
tree canopy.

Structural Elements of 
a FireWise Landscape

When building a deck or patio, use 
concrete, flagstone or rock instead of 
wood. These materials do not burn 
and do not collect flammable debris 
like the space between planks in 
wooden decking.

Where appropriate on steeper 
ground, use retaining walls to reduce 
the steepness of the slope. This, in 
turn, reduces the rate of fire spread. 
Retaining walls also act as physical 
barriers to fire spread and help deflect 
heat from the fire upwards and away 
from structures. 

Rock or masonry walls are best, but 
even wooden tie walls constructed of 
heavy timbers will work. Put out any 
fires burning on tie walls after the main 
fire front passes.

On steep slopes, consider building 
steps and walkways around 
structures. This makes access easier 
for home maintenance and enjoyment. 
It also serves as a physical barrier to 
fire spread and increases firefighters’ 
speed and safety as they work to 
defend your home.

trees initially on a 20- to 25-foot spacing 
to allow for tree growth. At some point, 
you will have to thin your trees to retain 
proper  spacing.

As the trees grow, prune branches to 
a height of 10 feet above the ground. Do 
not overprune the crowns. A good rule of 
thumb is to remove no more than one-third 
of the live crown of the tree when pruning. 
Prune existing trees as well as ones you 
planted.

Some trees (for example, Colorado blue 
spruce) tend to keep a full crown. Other 
trees grown in the open may also exhibit a 
full growth habit. Limit the number of trees 
of this type within the defensible space. 
Prune others as described above and mow 
grasses around such specimen trees.

Maintenance
A landscape is a dynamic system that 

constantly grows and changes. Plants 
considered fire resistant and that have low 
fuel volumes can lose these characteristics 
over time. Your landscape, and the plants 
in it, must be maintained to retain their 
FireWise properties.
o Always keep a watchful eye towards 

reducing the fuel volumes available to 
fire. Be aware of the growth habits of 
the plants within your landscape and of 
the changes that occur throughout the 
seasons.

o Remove annuals and perennials after 
they have gone to seed or when the 
stems become overly dry.

o Rake up leaves and other litter as it 
builds up through the season.

o Mow or trim grasses to a low height 
within your defensible space. This is 
particularly important as grasses cure.

o Remove plant parts damaged by snow, 
wind, frost or other agents.

o Timely pruning is critical. Pruning 
not only reduces fuel volumes but also 
maintains healthier plants by producing 
more vigorous, succulent growth.



Colorado State University, U.S. Department of 
Agriculture and Colorado counties cooperating. 
CSU Extension programs are available to all without 
discrimination. No endorsement of products mentioned 
is intended nor is criticism implied of products not 
mentioned.

FIREWISE is a multi-agency program that encourages 
the development of defensible space and the 
prevention of catastrophic wildfire.

This fact sheet was produced in cooperation with the 
Colorado State Forest Service.

o Landscape maintenance is a critical 
part of your home’s defense system. 
Even the best defensible space can 
be compromised through lack of 
maintenance. The old adage “An ounce 
of prevention is worth a pound of cure” 
applies here.
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