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SUMMARY OF THIS DOCUMENT

This document incorporates new and existing information relating to wildfire, and has been
prepared for citizens, policy makers, and public agencies within the City of Boulder (COB)
response area, Boulder, CO. Wildfire hazard data is derived from the community wildfire hazard
rating analysis (WHR) and the analysis of fire behavior potential, which are extensive and/or
technical in nature. As a result, detailed findings and methodologies are included in their entirety
in appendices rather than the main report text. This approach is designed to make the plan
more readable while establishing a reference source for those interested in the technical
elements of the City of Boulder wildfire hazard and risk assessment.

The City of Boulder Community Wildfire Protection Plan (CWPP) is the result of a community-
wide fire protection planning effort that includes extensive field data gathering, compilation of
existing fire suppression documents, a scientific analysis of the fire behavior potential of the
study area, and collaboration with various participants: homeowners, City of Boulder officials,
and the Colorado State Forest Service (CSFS). This project meets the requirements of the
federal Healthy Forests Restoration Act (HFRA) of 2003 for community fire planning.

The CWPP meets the requirements of HFRA by:

1. Identifying and prioritizing fuels reduction opportunities across the landscape
See section Fuels Modification FMU on pages 45-51 of this document.

2. Addressing structural ignitability
See pages 38-44 and Appendix B

3. Collaborating with stakeholders
See Appendix E

THE NATIONAL FIRE PLAN

In 2000, more than eight million acres burned across the United States, marking one of the most
devastating wildfire seasons in American history. One high-profile incident, the Cerro Grande
fire at Los Alamos, NM, destroyed more than 235 structures and threatened the Department of
Energy’s nuclear research facility.

Two reports addressing federal wildland fire management were initiated after the 2000 fire
season. The first was a document prepared by a federal interagency group entitled “Review and
Update of the 1995 Federal Wildland Fire Management Policy” (2001), which concluded among
other points that the condition of America'’s forests had continued to deteriorate.

The second report issued by the Bureau of Land Management (BLM) and the United States
Department of Agriculture Forest—Service (USFS) “Managing the Impacts of Wildfire on
Communities and the Environment: A Report to the President in Response to the Wildfires of



2000"—would become known as the National Fire Plan (NFP). That report, and the ensuing
congressional appropriations, ultimately required actions to:

1. Respond to severe fires
2. Reduce the impact of fire on rural communities and the environment
3. Ensure sufficient firefighting resources

Congress increased its specific appropriations to accomplish these goals. But 2002 was another
severe season, with more than 1,200 homes destroyed and seven million acres burned. In
response to public pressure, Congress and the Bush administration continued to obligate funds
for specific actionable items, such as preparedness and suppression. That same year, the Bush
administration announced the HFRA initiative, which enhanced measures to restore forest and
rangeland health and reduce the risk of catastrophic wildfires. In 2003, that act was signed into
law.

Through these watershed pieces of legislation, Congress continues to appropriate specific
funding to address five main sub-categories: preparedness, suppression, reduction of
hazardous fuels, burned-area rehabilitation, and state and local assistance to firefighters. The
general concepts of the NFP blended well with the established need for community wildfire
protection in the study area. The spirit of the NFP is reflected in the COB CWPP.

PURPOSE

The purpose of the risk analysis, fire behavior analysis, community wildfire hazard rating (WHR)
and the resulting CWPP is to provide a comprehensive, scientifically-based assessment of the
wildfire hazards and risks within the COB.

The assessment estimates the risks and hazards associated with wildland fire in proximity to
communities. This information, in conjunction with Values at Risk, defines “areas of concern” for
the community and allows for prioritization of mitigation efforts. From these analyses, solutions
and mitigation recommendations are offered that will aid homeowners, land managers and other
interested parties in developing short-term and long-term fuels and fire management plans.

For the purposes of this report the following definitions apply:

Risk is considered to be the likelihood of an ignition occurrence. This is primarily
determined by the fire history of the area.

Hazard is the combination of the WHR ratings of the WUI communities and the
analysis of fire behavior potential, as modeled from the fuels, weather and
topography of the study area. Hazard attempts to quantify the severity of
undesirable fire outcomes to the Values at Risk.

Values at Risk are the human and intrinsic values identified as important to the
way of life of the study area by its inhabitants, such as life safety, property
conservation, access to recreation and wildlife habitat. (See pages 9-11 for a
comprehensive overview.)



GOALS AND OBJECTIVES

Goals for this project include the following:
1. Enhance Life Safety for Residents and Responders
2. Mitigate Undesirable Fire Outcomes to Property and Infrastructure
3. Mitigate Undesirable Fire Outcomes to the Environment and Quality of Life

In order to accomplish these goals the following objectives have been identified:

1. Establish an approximate level of risk (the likelihood of a significant wildfire event for the
study area)

2. Provide a scientific analysis of the fire behavior potential of the study area
Group Values at Risk into "communities” that represent relatively similar hazard factors

4. ldentify and quantify factors that limit (mitigate) undesirable fire effects to the Values at
Risk (hazard levels)

5. Recommend specific actions that will reduce hazards to the Values at Risk

w

OTHER DESIRED OUTCOMES

1. Promote community awareness:

Quantification of the community's hazards and risk from wildfire will facilitate public
awareness and assist in creating public action to mitigate the defined hazards.

2. Improve wildfire prevention through education:
Awareness, combined with education, will help to reduce the risk of unplanned human
ignitions.

3. Facilitate and prioritize appropriate hazardous fuel reduction:

Organizing and prioritizing hazard mitigation actions into Fire Management Units (FMU)
can assist stakeholders in focusing future efforts from both a social and fire management
perspective.

4. Promote improved levels of response:

The identification of areas of concern will improve the accuracy of pre-planning, and
facilitate the implementation of cross-boundary, multi-jurisdictional projects.



COLLABORATION: COMMUNITY/AGENCY/STAKEHOLDERS

Representatives involved in the development of the City of Boulder CWPP are included in the
following table. Their names, organization, and roles and responsibilities are indicated in Table
1. For more information on the collaborative process that led to the development of this CWPP,
see Appendix E, City of Boulder CWPP Collaborative Effort.

TABLE 1. CWPP Development Team

Name

Organization

Roles / Responsibilities

Greg Toll, Wildland Fire
Division Chief

Dave Zader, Wildland Fire
Management Officer

City of Boulder

Local information and expertise,
including community risk and value
assessment, development of
community protection priorities, and
establishment of fuels treatment
project areas and methods.

Alan Owen, District
Forester

Colorado State Forest Service

Facilitation of planning process and
approval of CWPP minimum
standards.

Rodrigo Moraga,
Managing Member, Fire
Behavior Analyst

Christopher White, CEO,
Urban Interface Specialist

Mark McLean, GIS
Project Manager

Quinn MacLeod, WUI
Project Specialist

Anchor Point Group LLC
Consultants

Development of the CWPP, decision-
making, community risk and value
assessment, development of
community protection priorities,
establishment of fuels treatment
project areas and methods.




STUDY AREA OVERVIEW

The City of Boulder is located in Boulder County, Colorado. The City Of Boulder covers an area
of 24 square miles, and has approximately 93,000 residents. City lands are bordered by various
other suppression agencies including the Rocky Mountain Fire Protection District, Boulder Rural
Fire Protection District, Lefthand Fire Protection District, Four Mile Fire Protection District,
Boulder Mountain Fire Protection District, Sunshine Fire Protection District, Sugarloaf Fire
Protection District, Hygiene Fire Protection District, Mountain View Fire Protection District, Coal
Creek Fire Protection District, Indian Peaks Fire Protection District, Nederland Fire Department,
Louisville Fire Department, and the Boulder Ranger District of the USFS.

FIGURE 1. Typical Area

T

For the purposes of this report, communities have been
assessed for the hazards and risks that occur inside the
department boundaries. GIS work for this project has been
extended to a project boundary beyond the district
boundaries. Unless noted otherwise, rankings and
descriptions of communities, as well as hazard and risk
recommendations, pertain only to the portions of those
areas that lie within the boundaries of the City of Boulder.

The fire department service area lies within two distinct
areas, the plains and the foothills. The Plains life zone,
3,500 to 5,500 feet, is where the majority of study area
population resides. It is dominated by grasslands, tall grass prairie remnants and riparian
vegetation (including cattails, cottonwoods and other riparian hardwoods and shrubs) growing
along water courses and in drainages. The foothills area is considered to be in the Foothill/
Montane life zone (6,000’-10,000') of the eastern slope of the Northern Colorado Front Range.*
The dominant vegetation is Ponderosa pine (Pinus ponderosa) and Douglas fir (Pseudotsuga
menziesii). The foothills area also contains dense stands of mixed conifers primarily on north
facing slopes. There are also dense riparian shrub corridors and open canopy woodlands
broken by large grass meadows in this area.

Figure 3 and Table 2 show the communities that define the WUI study area. For the purposes
of this project, the wildland urban interface areas were divided into 10 communities. Each
community represents certain dominant hazards from a wildfire perspective. The overall hazard
ranking of these communities is determined by considering the following variables: fuels,
topography, structural flammability, availability of water for fire suppression, egress and
navigational difficulties, as well as other hazards, both natural and manmade. The methodology
for this assessment uses the WHR community hazard rating system developed specifically to
evaluate communities within the WUI for their relative wildfire hazard.? The WHR model
combines physical infrastructure such as structure density and roads, and fire behavior
components like fuels and topography, with the field experience and knowledge of wildland fire
experts. For more information on the WHR methodology please see Appendix B.

1 Elevation limits for life zones were based on life zone ranges from: Jack Carter, Trees and Shrubs of Colorado, Johnson Books, Boulder, CO, 1998.

2 C. White, “Community Wildfire Hazard Rating Form,” in Wildfire Hazard Mitigation and Response Plan, Colorado State Forest Service, Ft. Collins, CO, 1986.



Wildland Urban Interface (WUI) Individual Structure Survey Analysis

History

In 1994 the City of Boulder enacted a roof ordinance which required the use of Class "A" or
Class "B" fire rated materials when a structure was re-roofed. The impetus for the roof
ordinance was a concern that under the right conditions (Chinook winds from the west) it might
be possible to have embers spot on to a wood shake roof and then spread to adjacent roofs and
structures.

In May of 2004 a Wildland Urban Interface (WUI) Individual Structure Survey Analysis was
conducted. The findings with regards to the type of roofing composition are displayed below
and in FIGURE 2. Of particular note, is the number of class A & B rated roofs versus the
number of wood shake shingle roofs.

FIGURE 2. Roof Type (2004)

B Roof Type
— 81% (520) Have (class A or B Roof) or other
noncombustible roof
— 19% (120) Have wood shake roof

City of Boulder .
Wildfire Assessment ]

Structures by Roof Type
Tie
Metal
Asphalt
Wood

Current Findings

While the individual home assessments from 2004 were not updated as a part of this CWPP,
the CWPP field work revealed a further reduction of wood shake shingle roofs within the
interface communities. Specifically, there are fewer adjacent homes with wood shake shingle
roofs. This suggests yet a further reduction in the probability of structure to structure ignitions
due to the composition of the roof.



FIGURE 3. City of Boulder Community Hazard Rating
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TABLE 2. Study Area Communities

6. Dakota Ridge Area
7. Wonderland Lake Area
8. Shanahan East Area

Chautauqua
e Upper Table Mesa Area




For reference to the rest of this document, Figure 4 and Figure 5 show the general topography
of the area. These graphic representations of the landforms of the study area (elevation and
slope) will be helpful in interpreting other map products in this report.

FIGURE 4. City of Boulder Slopes

FIRE MANAGEMENT
AnchorPointGroup.com

Slope (%)
-5
[J1-30
[J31-45
[ 46 - 60
I > 60

D City of Boulder Boundary
Roads

N

A

1
iles




FIGURE 5. City of Boulder Elevations
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VALUES AT RISK

Life Safety and Homes

There are approximately 93,000 citizens residing within the area serviced by the City of Boulder.
The wildland/urban interface areas were divided into 10 communities. 9 of the 10 communities
are located within close proximity to the foothills. The areas within each community represent
certain dominant hazards from a wildfire perspective. Fuels, topography, structural flammability,
availability of water for fire suppression, egress and access difficulties, as well as other hazards
both natural and manmade, are considered in the overall hazard ranking of these communities.
Of the 10 communities in the study area, the hazard assessment identified 3 that were rated
very high hazard areas. Under extreme burning conditions, there is a likelihood of rapid
increases in fire intensity and spread in these areas due to fast burning or flashy fuel
components, and topographic features that contribute to channeling winds and promotion of
extreme fire behavior. These areas may also represent a threat to life safety due to egress
issues, and the likelihood of heavy smoke and heat.

The population of the City of Boulder is growing steadily — between 1990 and 2000 there was an
increase of 10% — and elevated development and recreational pressures follow this increase in
population.®

Boulder County has a recorded history of forest fires dating back to June 29, 1916 when 1,000
acres burned around Bear Mountain.* Boulder County experiences an average of 100 fire starts
per year. Over the past 20 years the county has seen a number of major wildland fires, and until
2001, held the Colorado record for structural losses from wildland fires. This was due largely to
the 1989 Black Tiger Fire, which claimed 44 homes.

Commerce and Infrastructure

Commercial property and retail business are very limited within the Wildland-Urban Interface

portions of the City of Boulder, although a small percentage of residents maintain a variety of
home-based businesses. Agricultural properties and livestock-related businesses also exist in
some portions of the study area.

A significant component in both the Boulder County Comprehensive Plan and a majority of the
local municipal plans and programs is recognition of the importance of environmental factors,
natural and cultural amenities, or "quality of life" issues to the health of the economy. The
Boulder County economy has benefited from its legacy of careful land use decisions and its
open space lands, including national and state parks, national and state forests, and city and
county open space and parks.® The economy of the area is based largely on the quality of life
that attracts professionals to establish residences there. Wildfire, therefore, has the potential to
cause significant damage to the local economy.

3 http://quickfacts.census.gov/gfd/states/08/0807850.html. referenced 8-14-07
4 http://www.co.boulder.co.us/sheriff/fire/firehistory.htm. referenced 5-25-07

5 Boulder County Comprehensive Plan — Boulder County Land Use Department (http://www.co.boulder.co.us/lu/bcep/introduction.htm)
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Recreation and Lifestyle
The culture of the City of Boulder and Boulder County in general emphasizes environmental
values and outdoor recreation.

Boulder citizens enjoy over 43,000 acres of city open space land in and around the city. Some
of the land is in agricultural production, which helps to preserve the historic cultural landscape of
Boulder County while keeping the land open for wildlife and passive recreational uses. In
addition to the aesthetic pleasure of Boulder's Open Space & Mountain Parks, an extensive trail
system is available for hikers and horseback riders. Bicyclists enjoy riding on designated trails.
Annual visitation is estimated at 5.3 million per year.®

In 1978 the Boulder County Comprehensive Plan was adopted. The plan included goals and
policies for preserving open space, protecting environmental resources (including both natural
and cultural resources) and developing a county-wide trail system. The implementation of the
open space plan has been based both on private cooperation and on the county’s financial
ability to acquire an interest in these lands.

By early1998, the county parks and open space program comprised more than 52,000 acres of
preserved land scattered throughout the county, along with 70 miles of trails. The majority of this
land is open for public use. The remainder is under agricultural lease or conservation
easements, which do not include public access. Most of the properties are well-suited to passive
recreation (recreation development is limited to trails, parking areas/trailheads, picnic
areas/shelters, outhouses, and simple boat docks or fishing piers where necessary).

Residents who live in the study area have a keen appreciation for their natural environment.
Recreation and the natural beauty of the area — values which can be seriously damaged by
wildfire — are frequently quoted as reasons local residents have chosen to live in the study area.

Habitat Effectiveness & Environmental Resources

Residents are clear that the preservation of wildlife and the environment is important to the
quality of life of the area. Habitat effectiveness is defined as the degree to which habitat is free
of human disturbance and available for wildlife to use. Effective habitat is mostly undisturbed
land area, which is buffered (at least 300 feet in essentially all situations) from regular motorized
and non-motorized use of roads and trails (11 or more people or vehicle trips per week). The
general rule is that habitat effectiveness should not fall below 50%; the best wildlife habitats
have a much higher percentage.” Wildfire, specifically severe wildfire, can have significant
adverse effects on habitat effectiveness.

The environmental character of Boulder County is due in large measure to the abrupt altitudinal
variation within a 20-mile east-west gradient. The dramatic landform changes sharply define the
native ecosystems and their associations of plant and animal species.

The county’s environmental heritage includes non-renewable resources such as natural areas,
historic/archaeological sites and natural landmarks. As irreplaceable resources, they warrant
preservation from destruction or harmful alteration. Wetlands are critical environmental

6 http://bouldercolorado.gov/index.php?option=com_content&task=view&id=1167&Iltemid=1085. referenced 8-14-07

7 Peak to Peak Community Indicators Project 2003 Presented by Peak to Peak Healthy Communities Project ©Copyright 2003 Peak to Peak Healthy

Communities Project
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resources that function variously as wildlife habitat, aquifer recharge areas, and linkages in the
overall county wildlife system, and aids for smog control.

The goal of the Boulder County Comprehensive Plan is to maintain and monitor the forests on
open space land in ways that will benefit the ecosystem and the public. Activities include:

Assessing overall forest conditions through forest inventories and surveys
Implementing prescriptions based on the results of these inventories and surveys
Taking action to change or increase the individual tree's health and vigor
Reducing fire danger

Improving or maintaining wildlife habitat

Maintaining and preserving the aesthetic and ecological value of the forest

The City of Boulder CWPP process is in concert with these guiding comprehensive plan
principles. Through public involvement, local support and a regional perspective, the fuels
reduction elements described in this document can and should enhance and protect the values
of the study area.
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Current Risk Situation

For the purposes of this report the following definitions apply:

Risk is considered to be the likelihood of an ignition occurrence. This is primarily
determined by the fire history of the area.

Hazard is the combination of the wildfire hazard ratings of the Wildland Urban Interface
(WUI) communities and fire behavior potential, as modeled from the fuels, weather and
topography of the study area.

The majority of the interface areas of the city are at a high risk for WUI fires. This assessment is
based on the analysis of the following factors:

1.

The City of Boulder is listed in the Federal Register as a community at high risk from
wildfire (http://www.fireplan.gov/reports/351-358-en.pdf).

The area is shown in the Colorado State Forest Service WUI Hazard Assessment map
to be an area of high Hazard Value (an aggregate of Hazard, Risk and Values Layers).

The City of Boulder responded to a total of 173 wildland fire incidents in the years from
2002 through 2006. These annual totals include fires responded to by the both fire and
OSMP departments.

No major fires (fires greater than 100 acres) have burned in the city since 2002 (the
Wonderland Lake Fire), but major fires have occurred near the city recently, including
the Overland Fire (2003) and a number of large (100 acres +) grass fires in the winter of
2006. It is important to note there are over 20 fire departments in Boulder County, and
many mutual aid agreements are in place. The Boulder area has a large number of well-
trained resources. Ignitions in this area attract a rapid, professional response and are
generally extinguished quickly.

Fire history statistics from the Colorado State Forest Service (CSFS) and their
cooperator fire departments reflect an active fire history for the years available. CSFS
reports 100 fires in 1990, 104 in 1991, 126 in 1992, and 98 in 1993, for a total of 428 in
Boulder County for the four-year period.

The USDA Forest Service fire regime and condition class evaluation of forest stands in
the study area shows that historic fire regimes have been moderately altered. Please
see the Fire Regime and Condition Class section of this report for details.

The surrounding federal lands report an active, but far from extreme, fire history. Fire
occurrences for the Boulder Ranger District of the Arapahoe-Roosevelt National Forest
(see Figure 6) were calculated from the USDA Forest Service Personal Computer
Historical Archive for the thirty-year period from 1977-2006. These areas represent
federal lands adjacent to the study area, but do not include any data from state, county,
or private lands. The data have been processed and graphed using the Fire Family Plus
software program and are summarized below.

Figure 6a shows the number of fires (red bars) and the total acres burned (blue hatched bars)
in the Boulder Ranger District for each year. While the number of annual fires ranges from
approximately 5 to over 30 fires per year, there is little year-to-year pattern to the variation. The
single largest fire for acreage burned was the Overland Fire (2003). Of the 9,854 acres reported
burned in the ranger district between 1977 and 2006, 3,869 were burned by the Overland fire.
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Between 1977 and 2006 there were three other fires that burned more than 100 acres in the
ranger district. The total number of acres burned was the greatest in 1988, when two large fires
accounted for 3,922 acres burned. 1988 also had the highest number of fires on the Boulder
Ranger District during the study period. A portion of the Black Tiger Fire also burned 1,804
acres in the Boulder Ranger District in 1989.

Figure 6b shows the percentage and number of fires between 1977 and 2006 occurring in each
month of the year. July had the greatest number of fires, followed by June and August. The
fewest fires occurred between the months of November and April, a fact which reflects the
climate conditions for the area.

Figure 6¢ shows the size class distribution of fires. Approximately 98% of the reported fires
(362 of 369) were less than 10 acres in size. These statistics reflect the widely held opinion that,
throughout the western US, the vast majority of fires are controlled during initial attack.

Figure 6d shows the number of fires caused by each factor. As shown in this graph, the most
common cause of ignitions is lightning (50%). However, the next most common cause is
campfires (30%). If we remove the miscellaneous cause category, natural causes still represent
the majority of ignitions (56% natural and 44% human-caused), but it should be noted that these
numbers are for national forest areas which lack the concentrated development and many other
risk factors present in the portions of the study area where private land is dominant.

Figure 6e shows the number of fire starts for each day that a fire start was recorded. Most fires
(299) occurred on days that only had one fire start. Approximately 8% (26) of fire days had two
fire starts recorded and days with three or more fire starts represent less than 2% of all fire start
days. The statistics suggest that multiple start days are a rare occurrence compared to fire days
with a single ignition.
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FIGURE 6. USFS Fire Statistics (Boulder Ranger District)
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FIGURE 7. USFS Fire History Data Extent
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As the density of structures and the number of residents in the interface increases, possible

ignition sources will multiply. Unless efforts are made to mitigate the potential for human ignition

sources spreading to the surrounding forest, the probability of a large wildfire occurrence will

undoubtedly increase.
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Fire Regime Condition Class

The Fire Regime Condition Class (FRCC) is a landscape evaluation of expected fire behavior as
it relates to the departure from historic norms. The data used for this study is from a national
level map. The minimum mapping unit for this data is 1 square kilometer. FRCC is not to be
confused with BEHAVE and FlamMap fire behavior models (detailed in the fire behavior section)
which provide the fire behavior potential analysis for expected flame length, rate of spread and
crown fire development.

The FRCC is an expression of the departure of the current condition from the historical fire
regime. It is used as a proxy for the probability of severe fire effects (e.g., the loss of key
ecosystem components - soil, vegetation structure, species, or alteration of key ecosystem
processes - nutrient cycles, hydrologic regimes). Consequently, FRCC is an index of hazards to
the status of many components (e.g., water quality, fish status, wildlife habitats, etc.). Figure 8
displays graphically the return interval and condition class of the study area.
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FIGURE 8. Fire Regime/Condition Class
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Deriving FRCC entails comparing current conditions to some estimate of the historical range
that existed prior to substantial settlement by Euro-Americans. The departure of the current
condition from the historical baseline serves as a proxy for probable ecosystem effects. In
applying the condition class concept, it is assumed that historical fire regimes represent the
conditions under which the ecosystem components within fire-adapted ecosystems evolved and
have been maintained over time. Thus, if it is projected that fire intervals and/or fire severity
have changed from the historical conditions, then it would be expected that fire size, intensity,
and burn patterns would also be subsequently altered if a fire occurred. Furthermore, if it is
assumed that these basic fire characteristics have changed, then it is likely that there would be
subsequent effects to those ecosystem components that had adapted to the historical fire
regimes.

As used here, the potential of ecosystem effects reflect the probability that key ecosystem
components would be lost if a fire were to occur within the COB study area. It should be noted
that a key ecosystem component can represent virtually any attribute of an ecosystem (for
example, soil productivity, water quality, floral and faunal species, large-diameter trees, snags,
etc.).
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The following categories of condition class are used to qualitatively rank the potential of effects
to key ecosystem components:

Condition
Class

TABLE 3. Condition Class Descriptions8
T  E=E _

FR Condition =25; ) : FR Condition = 90;
FRCC =1 LB st sbie EREC 23 i w3

Condition Class Description

Fire regimes are within their historical range and the risk of losing
key ecosystem components as a result of wildfire is low. Vegetation
attributes (species composition and structure) are intact and
functioning within an historical range. Fire effects would be similar
to those expected under historic fire regimes.

Fire regimes have been moderately altered from their historical
range. The risk of losing key ecosystem components as a result of
wildfire is moderate. Fire frequencies