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This Community Fire Plan was developed from October 2001 to March 2002. Contained in this
document are recommendations for making La Plata County a safer place to live by reducing
catastrophic wildfire risk. Many individuals and organizations gave input. Their time is
appreciated.

The Community Fire Plan will only be successful with the participation of the communities in La
Plata County and through keeping strong partnerships between all the players. Similar yet
individualized plans are in place for the counties of Southwest Colorado and can be obtained by
calling Mike Preston at the Office of Community Services -- Fort Lewis College: phone 970-565-
8525 or email: mpreston@co.montezuma.co.us

Contact for La Plata County

Marsha Porter-Norton

Projects Consultant

Office of Community Services -- Fort Lewis College
c/o P. O. Box 4506

Durango, Colorado 81302

970-375-0753

porternorton@frontier.net




National Fire Plan -- La Plata County
Community Fire Plan

Introduction

La Plata County, Colorado is home to 42,506 residents and is situated in the
southwest corner of Colorado. The county encompasses 1.08 million acres and
is a region with stark striking landscapes ranging from high alpine peaks and
meadows in the north to arid plateaus, sage plains and mesas in the south.
Land use, by acreage, is as follows:

Type of Ownership Number of
Acres

Private 461,185
San Juan National Forest 396,050
Bureau of Land Management 21,823
State of Colorado 23,287
Southern Ute Indian Tribe 179,055
Ute Mountain Ute Indian Tribe 1,685
Total 1,083,085

There are a number of entities involved in fire prevention and firefighting in La

Piata County including:
Bureau of Indian Affairs (BIA)
Bureau of Land Management (BLM)
Colorado State Forest Service (CSFS)
La Plata County (LPC)
Local Fire Departments
United State Forest Service (USFS)

All of these organizations work with each other and community partners to share
resources and information. Over the years strong partnerships have developed
related to fire prevention demonstration projects, firefighting, public education
and accessing resources such as equipment, grants, and training. It is in the
spirit of these partnerships that this National Fire Plan -- Community Fire Plan
(CFP) was developed and that its recommendations will be carried out.

Growth is a significant issue for the county affecting all aspects of catastrophic
wildfire prevention and mitigation. The population of La Plata County is growing
at an average rate of 3% each year. From 1993 to 1999, 2,895 new lots were
created through major and minor subdivisions. Since 1978, over 11,000
residential structures have been placed throughout the county. Newcomers
from all over the world find the environs of this place desirable for home building
in vegetation, that, in many places is at great risk for catastrophic wildfire. It is
against this backdrop of a rapidly urbanizing community that this CFP was
developed. Since the Colorado State Forest Service ranks Southwest Colorado
as one of the three most at-risk areas of the state, this effort is timely.



Summary Recommendations -- La Plata County
Community Fire Plan

Recommendation #1
Continue to develop and refine the Wildfire Hazard Assessment and Map for use by fire
management agencies, La Plata County, and communities across Southwest Colorado.

Recommendation #2
Encourage and support the implementation of a community-led and community-driven
Fire Council in La Plata County that could carry out collaborative projects. The Council
would be comprised of the local Fire Department Chiefs, the US Forest Service,
Southern Ute Indian Tribe and BIA fire management officers, the Colorado State Forest
Service, BLM, La Plata County officials, and representatives from potentially affected
stakeholder groups such as realtors, insurance agents, environmental organizations,
and homeowner associations, etc.

Recommendation #3
Develop and carry out grassroots, neighbor-to-neighbor public education strategies in
areas identified as high risk in the CFP planning process and through the Wildfire
Hazard Assessment and Map project.

Recommendation #4
Initiate fire prevention and mitigation projects on federal lands identified in the CFP
planning process after appropriate review processes are completed, and assist other fire
managers with fire management activities in their jurisdictions. These projects will be
carried out by the United States Forest Service and Bureau of Land Management, in
partnership with local communities, the local Fire Departments, the Colorado State
Forest Service, and the Bureau of Indian Affairs.

Recommendation #5
Continue working collaboratively across jurisdictions to explore and possibly implement
county policies that would lessen the chances of catastrophic wildfires on private lands,
and lands in the urban interface.

Recommendation #6
Implement demonstration projects that will give communities and neighborhoods a visual
picture of fire wise strategies, combining these projects with public education meetings
and campaigns.

Recommendation #7
Support and advertise the existence of private contractors who can carry out fire wise
prevention projects on homeowners’ properties.

Recommendation #8
Continue to build, create and strengthen partnerships to carry out this CFP among
federal, state, and local governments and agencies, and with private sector entities and
non-profits.

Recommendation #9
Encourage the development of private, small diameter wood products processing
businesses.
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La Plata County -- Community Fire Plan:
Firefighting and Prevention Capacity

Prevention and firefighting in La Plata County is done by the following entities:

On Private and State Lands fire protection is provided by the fire districts of:
Upper Pine, Los Pinos, Fort Lewis Mesa, and by the Durango Fire and
Rescue Authority (includes Hermosa Cliffs and Animas Fire Districts, the
City of Durango Fire Department, and Mercy Medical Center's
paramedics.)

Increased demand on already stretched budgets and volunteers is evident
as the county’s population climbs. The Animas District, which is La Plata
County’s largest, logged 78 calls in 1978; 800 calls in 1999; and an
estimated 1,000 calls in the year 2000. Adequate funding is needed, and,
Is usually contingent on bond issues passing. Several of the fire districts
have seen failed bond issues recently but the Animas District did receive a
funding increase in 1995. Recruiting volunteers for fire districts is
increasingly more difficult.

In 2001, the fire districts that melded into the Durango Fire and Rescue
Authority did so under a joint services agreement that, in essence,
consolidated the districts into one entity. This move created greater
efficiencies in the system, reduced service redundancies and territorial
discrepancies while also reducing response times.

The Colorado State Forest Service (CSFS) fire programs provide
effective readiness, and response and suppression of wildfires. This
organization's greatest emphasis is on prevention and mitigation to lessen
the chances of catastrophic wildfires on state and private lands in
Colorado. The CSFS’s activities include:

a) promoting fire mitigation projects;

b) assisting county governments in assessing wildfire hazards; and

¢) sharing information with diverse audiences on the importance of
mitigating hazards on their forested lands to help protect lives and
property.

The CSFS leads efforts such as Fire Academies and Fire Conferences —
avenues for sharing new information and training fire professionals in the
most up-to-date techniques. The CSFS also distributes fire equipment
and grants, trains personnel, and carries out “on the ground” projects.

Community Fire Plan — La Plata County
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On Tribal Lands the Bureau of Indian Affairs provides wildland fire protection
on tribal lands. With La Plata County’s southern portions being dotted and
interspersed with private, federal, tribal and state lands, coordination
between fire fighting entities is imperative.

On Federal Lands the Columbine Ranger District and the San Juan Resource
Area of the Bureau of Land Management cover La Plata County. The
Columbine District and has one engine with a crew of five, and a new
nine-person fuels reduction crew. A new 20 member San Juan
Interagency Hot Shot Crew will be stationed in Durango but will work
elsewhere across the nation. They are considered a national resource and
will be assigned to priority fires outside of La Plata County. A new position
has been created at the San Juan Public Lands Center to work on goals
and projects identified in the National Fire Plan -- Community Fire Plans.

The Durango Interagency Fire Dispatch Center helps to make fire response
quick and effective. The USFS, BLM, Bureau of Indian Affairs, Mesa
Verde National Park and CSFS each contribute staff and resources to
operate the full-time facility — located in the San Juan Public Lands
Center, 15 Burnett Court, Durango. And finally, a new air tanker base is
scheduled for completion at the La Plata County airport in 2002 that will
improve the firefighting capabilities in the region.

La Plata County -- Community Fire Plan: The Process

In order to complete the La Plata County Community Fire Plan, the following
steps were taken:

e The Wildfire Hazard Assessment and Map project was created by Dr. Bill
Romme, a professor at Fort Lewis College (now at Colorado State
University) and several of his colleagues. This mapping project is an initial
strategic planning tool that can help Fire Departments, federal fire
management officers and La Plata County officials better identify areas
that are high risk for catastrophic wildfires. In March 2001, meetings were
held in Durango and Bayfield to unveil the project and seek citizen input
about wildfire.

e Also, as a part of the Wildfire Hazard Assessment and Map project, a
questionnaire was sent to over 1,000 residents of the county to gather
input. See Appendix A for a sample questionnaire.

e The USFS and BLM Fire Management Officers, working with the Fort
Lewis College — Office of Community Services and all the local Fire
Chiefs, spent a number of months creating a map of high-risk priority
areas. This mapping process produced a set of projects that will now be
considered for controlied burns and other fire mitigation strategies by the
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USFS and BLM in the future. It also includes priority areas of high
concern identified by each Local Fire District.

e A survey was sent to all the local Fire Chiefs seeking their input about
wildfire issues, equipment and training needs, and further collaboration
strategies to increase effectiveness in dealing with wildfires.

o Key informant interviews were conducted with stakeholders and this CFP
was sent out in draft to seek input and changes.

Goals of the National Fire Plan
- ensure firefighting resources;
- rebuild communities damaged in past year's fires and rehabilitate fire-damaged
ecosystems;
- thin vegetation in areas where private development adjoins public lands; and
- work with local residents to reduce fire risk and improve fire protection.

Action Strategies for Achieving These Goals
- developing this Community Fire Plan, and implementing it;
- using the work produced by the Wildfire Hazard Assessment and Map project;
- carrying out community meetings and a survey;
- conducting public education; and .
- strengthening collaboration between La Plata County, the local Fire Districts,
USFS, BLM, BIA, CSFS, and communities.

La Plata County -- Community Fire Plan: Goals

#1)

#2)

#3)

#4)
#5)

Increase La Plata County’s capacity to identify high-risk areas and work to
prevent catastrophic wildfire on those lands.

Improve the effectiveness of fire prevention public education by taking
current education efforts to personal, grassroots and neighborhood
level(s.)

Decrease fire risk in the urban interface(s) by implementing key projects
identified in the CFP planning process.

Increase the number of homeowners implementing fire wise strategies.
Continue to support the myriad partnerships between communities and
local, state and federal agencies to lessen the chances of catastrophic
wildfire in La Plata County.

“‘Resource managers have been dealing with the management problems created by
the intermingling of wildlands with interspersed and adjacent development for years.
What has changed is the dimensions of the conflict in these wildland urban interface
situations. As more and more people move to woodland environments to capture
social and natural amenities, conflicts are becoming more intense, more complex,
and more visible than before. A growing consensus has emerged that wildland
issues have become the most contentious and problematic issues for forest
managers. “

- Fire Hazards at the Urban-Wildland Interface: What the Public

Expects (Comer, Gardner, & Taylor.)

Community Fire Plan — La Plata County
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La Plata County -- Community Fire Plan: Recommendations

In order to carry out the goals just mentioned, the CFP recommends the
following:

Recommendation #1
Continue to develop and refine the Wildfire Hazard Assessment and Map
for use by fire management agencies, La Plata County, and communities
across Southwest Colorado.

A very exciting tool is emerging in La Plata
County that could have significant impacts
on the ability of local, state and federal fire
management officers to lessen

the chances of catastrophic wildfires.

The tool is the Wildfire Hazard
Assessment and Map for La Plata County,
Colorado. This project was launched in
2001 headed by Dr. Bill Romme, an
ecologist from Colorado State University
formerly of Fort Lewis College, along with

ATLTLS

afford.”

Colorado and Prescott College

(see Appendix B for their full report.)

This first-of-its-kind mapping project is distinct and includes variables not looked
at before by similar wildfire hazard assessments.

Once completed, the assessment could have two broad applications:

a) resource managers and fire control officers can use the assessment map
to identify areas of highest priority for mitigation treatments on public and
private lands to reduce wildfire risk; and

b) land management agencies and County officials can better target public
education to include those areas deemed most acute for fire risk.

While this project currently now covers La Plata County, the results and
methodology can serve as examples and a model for future fire risk assessment
and mapping throughout the region, and maybe even the State of Colorado.
Indeed, the La Plata County Comprehensive Plan, adopted in December 2001,
states:
“The 2001 wildfire risk assessment provides La Plata County with
invaluable information that can be used during the development
review process to ensure wildfire risk in developing areas can be
minimized.”

Community Fire Plan — La Plata County
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simulations indicated that the environments likely
to produce the most damaging and uncontrollable
fire behavior are those with (1) steep southerly
slopes and (2) oak, ponderosa pine, or pifiyon-
juniper vegetation. Unfortunately, these are some
of the most popular locations for building homes,
because of the views and greenery that they
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Wildfire Hazard Assessment and Map: The Model

The project involves creating maps by assembling topographical data including
slope and aspect from the USGS, vegetation data, and fuel models. These data
were input into BEHAVE, the widely used mechanistic fire behavior model, to
produce the maps in the Wildfire Hazard Assessment and Map.

The ultimate product of the Wildfire Hazard Assessment and Map project are
maps that show wildfire hazard from three perspectives: a) spread rate; b) flame
length; and c) total potential heat release. The maps show where these three
parameters are most risky. For example, heat release tends to be especially
high in the central portion of the county. The greatest simulated flame lengths
tend to be in the southern and central portions of the county, including the central
zone (where development is also very dense.) The greatest occurrence of
moderate and high spread rates is also in the central zone.

For a more detailed discussion of methodology and analysis, go to Appendix B
where you will find the paper written by Dr. Romme and his colleagues. The
actual maps are available through the USFS.

Wildfire Hazard Assessment and Map: Summary Conclusions

The initial results of this work were released in June 2001 to local fire
management officials. Two major areas of improvement were recommended as
follows:

a) the maps needed to show a greater fire risk in the ponderosa pine and
pifiyon-juniper forests; and

b) southern aspect tends to burn more vigorously than northerly aspects --
the maps did not reflect this phenomenon.

Since June, both of these areas of improvement have been dealt with in a
second iteration which was released in November 2001.

The project shows that environments likely to produce the most damaging and
uncontrollable fire behavior are those with:

a) steep southerly slopes; and
b) oak, ponderosa pine, or pifiyon-juniper vegetation.

The scientists note that, unfortunately, these vegetation types are also the most
popular places where new developments are occurring. This is evidenced by
their findings that the greatest portion of the county having the greatest risk is the
central zone which also contains the major subdivisions of: Shenandoanh,
Durango West, Rafter J, Edgemont Ranch, and the Grandview area, plus
numerous subdivisions on the northemn portion of Florida Mesa. Other areas of
high risk noted were areas such as Falls Creek and the Dry Side.

Community Fire Plan — La Plata County
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Wildfire Hazard Assessment and Map: Survey

In the Spring of 2001, a Community Survey (see Attachment A) was sent out to
over 1,000 La Plata County residents and homeowners. While the response rate
was low (62), there was some interesting information reported from
questionnaires returned:

e The majority were “very concemed” about the risk of wildfire in Southwest
Colorado.

» The majority were “very concemed” about potential damage from wildfires to
property in the residential area where they live.

* Most felt “moderately well informed” about strategies and techniques that could
be used to protect homes or business from natural wildfire.

» Most felt that the federal land agencies, local government and fire protection
organizations are “moderately well prepared” to address the wildfire risks they
believe exist in their neighborhood or community.

» Respondents felt that there is a high responsibility on citizens to reduce wildfire
risk on their properties in relation to government responsibility. Most said it was
either 60% or 80% private property owners’ responsibility — with the remaining
percentages being the governments’ responsibility.

e The number one action taken to reduce risk was timming branches on the lower
parts of trees followed by constructing a non-combustible roof, clearing
properties of combustible materials, and removing wood piles near homes.

Wildfire Hazard Assessment and Map: Refining the Model

While this Wildfire Risk Assessment and Map project can be used for initial
strategic planning purposes in La Plata County and is an emerging invaluable
tool, to further utilize the model the following steps are recommended and need
taken:

- refinement of the fuels and vegetation maps (e.g. perhaps through aerial photographs);

-  improvement of the precision as to the location of homes and other structures; and

- identification of community and cultural values that need protection beyond homes (e.g.
historic sites, watersheds, viewsheds, and wildlife habitat.)

The Colorado State Forest Service deems southwest Colorado as one of the top
three areas of greatest risk for wildfire so this emerging scientific tool is a
valuable resource for predicting, mitigating and preventing catastrophic wildfire.

Recommendation #2
Encourage and support the implementation of a community-led and community-
driven Fire Council in La Plata County that could carry out collaborative projects.
The Council would be comprised of the local Fire Department Chiefs, US Forest
Service, Southern Ute Indian Tribe and BIA fire management officers, the
Colorado State Forest Service, the BLM, La Plata County officials, and
representatives from potentially affected stakeholder groups such as realtors,
insurance agents, environmental organizations, and homeowner associations, efc.

Community Fire Plan — La Plata County
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It is recommended that this Council be formed in the year 2002. This Council
needs to not duplicate current efforts, add value, and bring new voices and
interests to the table with local Chiefs and federal FMO’s. To “jump start” the
process, it is recommended that representatives from a successful Fire Council
(such as Boulder or Prescott) be recruited to do a workshop on their efforts.

Example Councils
Source: www.firewise.org

Here are some quick examples of showcase communities that have established
Councils which could be used as models:

—_ Prescott, Arizona: The Prescott Area Wildland/Urban Interface
Commission includes five jurisdictions including the City of Prescott,
Yavapai County, the Central Yavapai Fire District, the Arizona Department
of Forestry, and the United States Forest Service. A memorandum of
understanding guides their work. The Commission advises the
cooperating agencies; identifies, develops and prioritizes wildfire issues;
develops plans and makes recommendations to appropriate levels of
government; takes on citizen education initiatives; and provides all
agencies with a quarterly report of their activities.

—_— Big Canoe, Georgia: This is a development of 900 high-dollar homes on
10,000 acres. The Georgia Forestry Commission has worked with their
Fire Safety and Security Committee to implement fire prevention
strategies such as evacuation protocols, development expansion planning,
pruning fuel loads, marking roads more appropriately, creating a quarterly
magazine for homeowners and getting better equipment for fire-fighting.

—  Jefferson County, Alabama: This community formed the
Wildland/Urban Interface Advisory Board to prevent as many disasters in
the urban interface as possible. Not only are firefighting entities and
governments represented but so are realtors, insurance agents,
developers, landscape planners, the transportation department, home
builders, and residential inspectors. They have done many things such
as conducting cross training sessions, and designing door hangers,
brochures and hazard rating forms plus other educational projects.

—_ Boulder, Colorado, Incline Village, Nevada and Flagstaff, Arizona
were noted in the planning process as being models and are being
researched.

“Only through a cooperative effort among these entities and with the citizens of these
communities can the multi-faceted challenges posed by development of the wildland areas in the

Prescott basin be addressed. In view of these considerations, these entities desire to establish an
enduring basis for such cooperation and assistance and therefore enter in this Memorandum of
Understanding.” - Prescott Area Wildland/Urban Interface Commission’s purpose statement

Community Fire Plan — La Plata County
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Recommendation #3
Develop and carry out grassroots, neighbor-to-neighbor public education
strategies in areas identified as high risk in the CFP planning process and
through the Wildfire Hazard Assessment and Map project.

La Plata County is fortunate to have several public education tools already in
place including:

e A brochure that the County planning department is developing called
“‘Knowing Your Wildfire Neighbor.”

e Family Emergency Preparedness Guide, Department of Local Affairs
(DOLA), a booklet handed out at the La Plata County Building Department
that contains information about wildland fires.

o Firewise Construction: Design and Materials — Peter Slack, a manual that
is available at the La Plata County Building Department.

» Educational materials and presentations developed by the Colorado State
Forest Service.

* A 15 minute video, “Protecting Your Home from Wildfire,” a partnership of
the City of Durango, La Plata County, the San Juan National Forest and
the Colorado State Forest Service.

e Mass media publications produced by the San Juan Public Lands Center
and Colorado State Forest Service such as “Living with WILDFIRE in
Southwest Colorado,” a newsletter published in the summer of 2001 with
more to be released this year.

With these mass public education tools in place, a need has been identified to
“get more grassroots”...making public education a personal, relationship-building
and neighborhood process. Often, the question arose in the planning process:

With all this public education being done, why aren’t more
homeowners taking more actions to reduce their risk?

While the answers to this question can be elusive, in the CFP process, it was
decided that a series of targeted public education meetings will be held over the
next year. These meetings will be carried out by any combination of: Federal
Fire Management Officers; the Bureau of Indian Affairs; public education
personnel of the San Juan Public Lands Center; Colorado State Forest Service;
and/or local Fire Departments.

The meetings will be utilized to directly interface with neighbors and
neighborhoods in the highest risk areas identified on the map (see Appendix D.)
The agenda will be teaching fire wise strategies, educating participants on risks
to their homes and properties, and the reasoning behind their risk categorization.
Also, ways to make their properties safer will be covered. The meetings will be
creative and tailored to each Fire District — and even communities within each
District.

Community Fire Plan — La Plata County
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Recommendation #4

Initiate fire prevention and mitigation projects on federal lands identified in
the CFP planning process after appropriate review processes are
completed, and assist other fire managers with fire management activities
in their jurisdictions. These projects will be carried out by the United States
Forest Service and Bureau of Land Management, in partnership with local
communities, the local Fire Departments, the Colorado State Forest Service
and the Bureau of Indian Affairs.

Federal Projects
The following projects were identified for treatments in 2002 and 2003 by the
USFS and BLM (see map in Appendix D):

Bull Canyon, Rx burning
Logchutes Rx burning
Sauis Creek Mechanical
Spring Gulch Rx burning
Falls Creek Mechanical
Mitchell Lakes Rx burning
Deep Creek Rx burning
Wickenson Mountain Rx buming
Hermosa Rx burning
Lange Canyon Rx buming
Little Bear Creek Mechanical
HD Mountains Mechanical
Electra Lake Mechanical
Vallecito Mechanical
Red Creek Mechanical
Forest Lakes Mechanical
Perrins Peak Mechanical
Mayhan Mechanical
Edgemont Mechanical
Timberline Ridge Mechanical and Rx buring

This list of projects is currently undergoing the required scoping, planning and
environmental assessment phases required by federal law and implemented
through the United States Forest Service and Bureau of Land Management.

Local Fire Departments "Areas of High Risk and Concern"”
The following areas of La Plata County are deemed as “areas of high risk and
concern”’ by the Fire Departments’ Chiefs. Each area is ranked in order with “1”
being the highest concern (see map in Appendix D):

Animas Fire District (now Durango Fire and Rescue Authority)

1 -- Timberline, Valley Vista, Songbird, Wildwood

2 -- Salling Hawks and Jacob’s Cliff

3 -- Every Green Valley

4 — Falls Creek Subdivision

5 --Trappers Crossing

6 -- Artesian Valley Ranch, Squaw Apple Estates, Chastain
Community Fire Plan — La Plata County
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Fort Lewis Mesa Fire Department
1 -- Lands surrounding Vista de Oro
2 - Eastern lands at entrance to La Plata Canyon
3 -- lands directly east of Cougar Mesa and Hesperus Land and Cattle Co.

Hermosa Cliffs Fire Department (now Durango Fire and Rescue Authority)

1and 2 — directly west and north of Electra Lake

3 — lands near the Columbine and Lake Purgatory Subdivisions
4 — Rockwood Subdivision

5 — Rockwood Subdivision — Tamarron

Los Piios Fire Department
1 — Candaleria Heights
2 -- Rancho Florida
3 -- Rivers End Estates and Florida River Ranch
4 and 5 -- Sundance Hills +
4 and 5 — Lands directly southwest of Ignacio at the northwest intersection
of Highway #318 and #172
6 --Lands in and around Tucker Subdivision &
Lands south of the Ignacio Pump Station and north of Piilon Mesa Ranches

Upper Pine River Fire District
1 -- Forest Lakes
2 -- Enchanted Forest, Tween Lakes, Cherry Valley Estates
3, 4, 5 — Ragsdale, Texas Creek Ranch, and Timberdale Ranch
6 -- Homestead Ranches
7 -- Pine Springs Ranch
8 --Deer Valley
9 -- Piney Woods

The La Plata County Fire Chiefs are currently in the process of refining and
further categorizing this list in terms of the actions their departments will take at
these locales -- taking into consideration criterion such as slope, accessibility,
and data that is produced by Dr. Romme’s Wildland Hazard and Assessment
Map project. This process is ongoing.

Bureau of Indian Affairs Projects
The BIA is currently carrying out fire mitigation and prevention efforts. The list of
projects the BIA has prioritized to accomplish from 2001 — 2003 is as follows:

Meadow Brook in Ignacio

Ignacio Peak near Ignacio

Florida Mesa

Youth Camp near Chimney Rock

Aspen Springs (more on the next page)

Community Fire Plan — La Plata County
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Hall Canon in Aspen Springs
Vega Redonda
Madrid Canyon
Mesa Mountain
Sandoval Mesa
Payan Canyon

Recommendation #5
Continue working collaboratively across jurisdictions to explore and
possibly implement county policies that would lessen the chances of
catastrophic wildfires on private lands, and lands in the urban interface.

La Plata County and the federal and state fire management agencies
consistently report that they work well together. Representatives meet regularly
and collaborate on a number of projects --- including the identification of
treatment projects on federal lands that are adjacent to private lands.

The Colorado State Forest Service leads an effort in resource sharing called the
Annual Fire Operating Plan which involves La Plata County and all the Fire
Districts. The Plan describes agreements that are made related to funding,
personnel power on fires, and equipment sharing.

Rapid development of private lands impacts all entities in myriad ways. The
county’s Fire Districts are asked to comment on proposed developments and
their project design but typically do not play a role in determining the location of
new developments. The location of developments impact Fire Districts’ abilities
to fight fires due to issues such as road and driveway design and maintenance,
adequate road and residence signage, water availability, fuel loadings, and the
building materials of the subdivisions.

The county’s Fire Districts have endorsed the adoption of the 1997 Uniform Fire
Code (UFC) that would give them broad authority -- more than now -- over
building and subdivision design standards and fire hazard mitigation measures.

It is likely that the districts will request that the Board of County Commissioners
approve its adoption. Recently, the Durango Fire and Rescue Authority
announced it would enforce a provision in the 1985 UFC that was adopted by the
County relating to driveway design at new building sites.

It was noted in several conversations that with the high cost of living in Durango
and the county, it is important to not over-regulate new building sites. The more
requirements placed on new buildings, the higher the cost of construction.

Community Fire Plan — La Plata County
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Recommendation #6
Implement demonstration projects that will give communities and
neighborhoods a visual picture of fire wise strategies, combining these
projects with public education meetings and campaigns.

The following projects are considered to be likely demonstration projects for La
Plata County as the residents have expressed a keen interest in mitigating their
fire risk, and, the subdivisions are adjacent to public lands. These projects could
be carried out with various sources of public and private funding.

» Forest Lakes subdivision —north of Bayfield
P Falls Creek subdivision — northwest of Durango
» Deer Valley Estates — east of Bayfield

Recommendation #7
Support and advertise the existence of private contractors who can carry
out fire wise prevention projects on homeowners’ properties.

There are various private contractors in La Plata County who can be paid to
complete fire mitigation and prevention projects on homeowners’ properties.
These contractors are listed in Appendix C. Several issues emerged in talking
with these contractors. The points are summarized below:

* the National Fire Plan, and any ensuing public education, need to continue
to educate the public about the existence of these businesses;

¢ when the public education meetings take place in La Plata County, the
private contractors should be invited and included;

¢ when homeowners utilize contractors, those contractors need to
emphasize that the activity is an ongoing maintenance issue needing
regular scrutiny and attention; and

e there is no quality control mechanism in place which can be problematic --
if one contractor completes a job that is sloppy, inadequate or in accurate,
he/she gives the concepts of “fire wise” and creating defensible space a
bad image.

Recommendation #8
Continue to build, create and strengthen partnerships to carry out this CFP
among federal, state, and local governments and agencies, and with private
sector entities and non-profits.

In carrying out this CFP, building and maintaining partnerships between the
public and private sectors cannot be emphasized enough. Many strong links
already exist in the county. These partnerships carry out effective public
education; spawn action on the part of homeowners; get work done on-the-
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ground, and bring together various interests to lessen wildfire risk. Several new
partnership opportunities were found in the CFP planning which are notable:

Southwest Youth Corps

Southwest Colorado is lucky to have an active youth conservation corps,
Southwest Youth Corps (SYC.) These youth are paid to do various public lands
projects across the Four Corners. They can be called upon to carry out fire
prevention and mitigation projects both on private and public lands. The
organization's mission statement is:

“Southwest Youth Corps provides young men and women of the Four
Corners Region with structured, safe and challenging work and education
opportunities through employment projects that promote personal growth,
the development of social skills, and an ethic of natural resource
stewardship.”

The Southwest Youth Corps, a non-profit organization, is a conservation-based
program modeled after the Civilian Conservation Corps of the 1930s. Developed
in 1997, SYC was modeled after the other 120+ Corps around the nation. SYC
has developed into a sustainable organization based in Durango, Colorado and
is governed by a Board of Directors. SYC is an accredited youth corps in the
State of Colorado as defined by the Colorado Youth Corps Association (CYCA),
and is also a member of the National Association of Service and Conservation
Corps (NASCC).

Southwest Youth Corps hires young adults between the ages of 16-23 and
organizes them into crews of eight corps members with two adult mentor crew
leaders. These crews then complete conservation projects for a variety of land
management agencies in the Four Corners, including: the USFS, BLM, National
Park Service, Bureau of Reclamation, Colorado State Parks, local governments
and non-profit organizations. SYC primarily offers eight-week residential
conservation programs during the spring, summer and fall.

Their fuels reduction program is described in their brochure as follows:

SYC is pleased to offer a new opportunity for 18- to 25-year-olds. This 22-
week non-residential program is ideal for anyone interested in a career in
preventing and fighting forest fires. Corps members are paid an hourly
wage, are eligible to earn a $2,400 AmeriCorps Education Award, and
work 40-hours/week.

The Federal Authorizations that specifically lists "Youth Conservation Corps" as a
resource are available upon request.
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American Red Cross

In other parts of Western Colorado, the American Red Cross has been
approached to take on a role in fire education. The local Red Cross chapter has
expressed an interest. This could be a potential resource for the BLM, CSFS,
and USFS, and/or BIA to utilize as this CFP moves forward.

Recommendation #9
Encourage the development of private, small diameter wood products
processing businesses.

Once a homeowner, private contractor or developer removes fuels from a home
site, the question is: What to do with the refuse pile? The continued
development of market for these materials will create win/win partnerships with
the local small-diameter timber industries in the region, and homeowners who
need the fuel piles removed. Several efforts are underway to expand and
increase these markets, and they should be supported. O
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A) Sample Community Survey on fire risk

B) “A Wildfire Hazard Assessment Map for La Plata County, Colorado.”
November 2001. Romme, Barry, Hanna, Fioyd and White.

C) List of contractors doing fire mitigation and prevention on private lands.

D) “Areas of High Risk and Concern” map
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LA PLATA COUNTY ~ WILDFIRE RISK ASSESSMENT
Community Survey — March 2001

1. How concerned are you about the risk of wildfire in Southwest Colorado?
Not atallconcened  Somewhat concerned Very concerned

2. In the residential area where you live, how concerned are you about potential damage to private property from wildfires?
Notatall concemed _ Moderately concerned - Very concerned

3. How well informed do you consider yourself to be about strategies and techniques you could use to protect your home or
business from natural wildfires?

Very well informed Moderately well informed__ Poorly informed

4. How well prepared do you think the federal land agencies, local government and fire protection organizations are to address
the wildfire risks you believe exist in your neighborhood or the wider community?

Very well prepared Moderately well prepared Poorly prepared Don’t know,

5. How would you balance the responsibility of citizens to reduce wildfire risks on their own property, in relation to
government’s responsibility to protect their home and neighborhood? (Check one)
Private property owner 0%--Government 100%__ Private property owner 60%—Government 40%__
Private property owner 20%--Government 80% Private property owner 80%—Government 20%___
Private property owner 40%--Government 60%__ Other: Private property owner % Government %

6. What specific areas do you believe are at highest risk from natural wildfires? Describe the area or its location. For example,
near what roads or parts of the community. (Please use back of form for your response.)

7. What steps have you taken to reduce wildfire risk on your property or in your neighborhood? (Check all that apply)
Clearing property of combustible underbrush and debris.

Trimming branches on lower parts of trees.

Setting your home back from the top of a ridge.

Constructing a non-combustible roof.

Removing wood piles from near your home.

Other (specify)

8. Which of the following efforts on the part of public land agencies and/or local government would you support in order to
decrease the risk of wildfires to property? Please rank the following (1 = most preferred alternative).

An increased awareness campaign regarding property protection measures.

An increase in prescribed fire on public lands from 6-7000 acres per year to 14-15,000 acres.

Removing underbrush and thinning dense stands of small trees.

Reducing the number of trees, including some up to 12-14 inches in diameter

Discouraging people from building homes in or near the forest through education about fire risks

Using land use regulations to prohibit or restrict people from building in or near forest lands.

9. How strongly do you encourage private property owmners to become active in reducing wildfire risk on their property?
Notatall Somewhat Strongly Verystrongly
10. How willing are you to work with neighbors to reduce wildfire dangers to life and property in La Plata County?
| Notatall Somewhat Strongly Very strongly
Optional: 1f you would like to be placed on a mailing list for additional information about wildfire tisk and community fire
protection planning in La Plata County, please provide contact information below. Please use reverse for additional comments.

Name Phone E-mail
Mailing address
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Note:

This is only the narrative portion of Dr. Romme’s work. For the appendices, tables and
maps, please contact:

Marsha Porter-Norton

Project Consultant

Office of Community Services — Fort Lewis College
c/o P.O. Box 4506

Durango, CO 81302

970-375-0753

porternorton(@frontier.net

These documents can be emailed or faxed to you.
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Introduction

A spate of large, destructive wildfires during the last decade has raised public
awareness of the threat of uncontrollable fires in forest ecosystems throughout the
western United States. Federal fire statistics show that annual acreage buned in western
states was substantially greater during the last two decades than in previous decades
(Sampson et al. 2000). The National Interagency Fire Center web site
(http://www.nifc.gov) indicates that the 2000 fire year was one of the worst in the last
century in terms of acreage burned and economic damage sustained. The increased fire
activity of recent decades is due in part to severe fire weather conditions that have
occurred in several years, e.g., in 1987, 1988, 1994, 1996, and 2000. However, it also is
a result of nearly a century of fire exclusion and fuel accumulation in forest ecosystems
that burned every 10-20 years prior to the twentieth century (Dahms and Geils 1997,
Moir et al. 1997). The growing economic losses and social concerns related to wildfire
are a consequence not only of changes in the fires themselves, but also of recent social
changes in the United States -- notably the dramatic increase in the building of homes and
other structures within fire-prone forest ecosystems (Babbitt 1996, Romme 1997,
Riebesame et al. 1997).

In response to the increasing threat of wildfire damage to human life, property,
and natural resources, especially in the western U.S., the federal government released the
National Fire Plan in 2000, and authorized wildfire-related expenditures of nearly $ 3
billion for fiscal year 2001 (USDA Forest Service and USDI 2000, Hill 2001). The state
of Colorado also passed legislation (H.B. 1283), which enables counties to actively plan
and participate in wildland fire management (Hodgson 2001), and numerous counties are
enacting “firewise” zoning laws (Firewise 2000) to help reduce wildfire losses.

The objective of this study was to assess the hazard of wildfire within a
representative portion of southwestern Colorado, and to depict the results of this
assessment in the form of a spatially explicit fire hazard map. The concept of fire hazard,
as we use 1t in this report, has two different components. First is the probability of



extreme and damaging fire behavior under severe fire weather conditions. We dealt with
three key parameters of fire behavior in our analyses: total potential heat release, rate of
fire spread, and flame length. The second component of fire hazard is the human values
that may be lost or damaged if fire occurs. For this study, we treated only built
residential parcels of land as areas of high value, but at the end of the report we identify
additional components of value that should be addressed in future work.

Similar wildfire hazard assessments have been conducted in this and other areas,
and others are in progress in response to the federal government’s National Fire Plan of
2000. However, most previous wildfire hazard assessments either have been restricted to
a single ecological and land-ownership type, e.g., a portion of a national forest, or have
had very low spatial resolutlon Burgan et al. (1998) mapped fuel model types and a fire
potential index at 1-km” resolution across the entire continental United States. Broad-
scale fire hazard maps also have been developed for portions of Spain (Chuvieco and
Congalton 1989), Greece (Gouma and Chronopoulou-Sereli 1998), and the European
Mediterranean Basin (Chuvieco et al. 1999). A group of fire, resource, and GIS experts
met in Pingree Park, Colorado, in 1996 to develop a coarse-scale assessment of wildfire
hazard throughout western Colorado (Sampson et al. 2000). The Colorado State Forest
Service also has produced a more detailed assessment for the Front Range “red zone” — a
1.2 million acre wildland-urban interface zone near Denver, Colorado (Colorado State
Forest Service, undated). A similar effort is underway in Florida (Brenner et al.
undated). Broad-scale, wildfire hazard maps have been developed for parts of the
northemn Rockies (Burgan and Shasby 1984, Idaho Panhandle National Forests 1999,
Landres et al. 1999), southwestern U.S. (Swantek et al. 1997, Keane et al. 2000), and
Sierra Nevada Range (Caprio et al. 1997). Finer-scale analyses also have been conducted
in the immediate vicinity of communities known to be at risk, e.g., the East Bay Hills
near Oakland, California (Radke 1995), and Colorado Springs, Colorado (Mills 2000).

Our assessment of La Plata County is distinctive in that (1) it treats a wide range
of land ownership types, including public lands, private lands, and American Indian
reservations; (2) it encompasses substantial variability in vegetation/fuel types, from low-
elevation semi-arid grasslands and woodlands, to alpine forests and meadows, to
cultivated and residential lands; (3) it develops quantitative indices of potential fire
behavior based on output of mechanistic fire behavior models; and (4) it maps wildfire
hazard at relatively fine resolution (1 ha) for a large area (ca 4,500 km?).

We envision two applications of the wildfire hazard evaluation and mapping that
we present in this report. First, resource managers and fire control officers can use these
results to identify the areas of highest priority for mitigation treatments designed to
reduce local fire hazard. Appropriate mitigation techniques might include mechanical
thinning, prescribed burning, or other actions (e.g., Kalabokidis and Omi 1998, Fule et al.
2001, Hollenstein et al. 2001). The second application will be for educational purposes,
to better inform the public and land use planners about the hazards of wildfire in general
and also to highlight specific geographic locations where fire hazard is most acute.

In its coarse-scale assessment of wildfire hazard throughout western Colorado,
the Colorado State Forest Service (undated) identified southwestern Colorado as one of
three regions in the state that may be at greatest risk of wildfire damage (the others being
northwestern Colorado and the Front Range). Therefore, planners and managers in
southwestern Colorado hope within the near future to conduct detailed wildfire hazard



assessments for the entire five-county region that includes Montezuma, Dolores, La Plata,
San Juan, and Archuleta Counties. La Plata County is representative of this region in
terms of vegetation, topography, land ownership patterns, land development patterns, and
existence of pertinent data. Therefore, in addition to providing necessary data for La
Plata County, the results and the methodology reported here can serve as a template for
fire hazard assessment and mapping throughout the region.

Study Area and Methods

Study Area: La Plata County encompasses 4,500 km? in southwestern Colorado
(Figure 1). It is a region of striking physical and socio-economic-political contrasts. The
northern portion of the county lies within the rugged terrain of the San Juan Mountains,
with alpine peaks exceeding 3,900 meters in elevation, whereas the southern part of the
county is mostly foothills, plateaus, and river valleys, at lower elevations of 1,500 —
2,100 m. Most of the northern county is public land, part of the San Juan National
Forest, with a sprinkling of private inholdings, especially along the highway corridor
north of Durango. In contrast, the southern county is a mosaic of public land (Bureau of
Land Management, state school sections, and Colorado Division of Wildlife), tribal land
(Southern Ute Reservation), and private land. Agriculture is still a major land use in the
southern part of the county, although much of the former agricultural land is rapidly
being converted into low-density exurban housing (Romme 1997). Private residential
development is concentrated in and near the incorporated urban areas of Durango,
Bayfield and Ignacio, with extensive development along valley floors and mesa tops.
Over half the residential population resides in the rural, unincorporated areas of the
county.

Overview of the Mapping Process: Our overall approach for creating a wildfire
hazard assessment and map is depicted in Figure 2, and details of each step are provided
in the sections below (also see Appendix 1). All mapping was done in a GIS
environment, primarily using ESRI ArcView 3.2a software with Spatial Analyst
extension. All datasets were co-registered to the Universal Transverse Mercator
Projection, NAD27, zone 13. This is the common format for federal resource
management agencies. In the interest of enabling adjacent counties to repeat the process
for their areas of concern, we emphasized the use of data that are easy to obtain, are
available at no cost, and require minimal pre-processing. We obtained a vegetation map
for the entire county from the Colorado GAP Analysis Project (Colorado GAP 1998),
which is the basic vegetation layer for most of the wildfire hazard mapping work being
done in Colorado (Skip Edel, Colorado State Forest Service, telephone conversation June
7,2001). We supplemented the GAP data layer with the vegetation map of the San Juan
National Forest, which is more accurate than the GAP map but covers only the northern
part of the county. We developed a topographic map using 30-meter digital elevation
model (DEM) data from the U. S. Geological Survey. The vegetation and topography
data layers were combined to produce a raster base map of vegetation/slope units for the
entire county. Each vegetation type was assigned a fuel model type, and then fire
behavior under severe weather conditions was simulated for each fuel model using
Behave. Output from Behave was adjusted to reflect the effects of aspect, and the




resulting values from the Behave simulations were assigned to each pixel in the
vegetation/slope data layer to produce a map of expected fire behavior under severe
weather conditions. Finally, we obtained a GIS layer of built parcels from the La Plata
County Planning Department, and superimposed this map on the simulated fire behavior
map to produce a final map of wildfire hazard.

Vegetation: Two sources of vegetation data were available in digital
form: the Colorado GAP Analysis Project and San Juan National Forest.
Disparities between resolutions and classifications of vegetation from the two
sources required an initial investigation to determine suitability of each source for
this project. The GAP vegetation map was created through photointerpretation of
Landsat TM imagery with a minimum map unit of 100 hectares (40 hectares for
riparian zones). The reason for the coarse resolution was the intent to use this map
for vegetation assessments at the scale of a state to an eco-region— i.e., study areas
of several thousand to millions of hectares and > 1:100000 scale (Colorado GAP
1998). The San Juan National Forest also photointerpreted Landsat imagery, but
the minimum map unit was 30m, allowing finer resolution for the more localized
applications of this vegetation map.

Testing the Accuracy of the GAP map: We knew from our previous work
in the San Juan National Forest (Romme et al. 2001) that the Forest Service
vegetation map had a high degree of accuracy, but we were unsure whether the
coarse-scale GAP map was adequate for the high-resolution analyses involved in
this fire hazard assessment. Therefore, to test the GAP vegetation map, we
extracted from the San Juan National Forest vegetation map the area of the
Columbine Ranger District, which covers most of northern La Plata County, and
clipped this map to the GAP map using the ArcView Geoprocessing extension.
We reclassified the Forest Service clipped layer according to GAP derived
primary vegetation classes, based on our familiarity with the Forest Service
vegetation types. The re-classified Forest Service polygons then were dissolved
according to the GAP classification, using the Geoprocessing extension, and
intersected with the GAP coverage to produce a layer reflecting the degree of
coincidence of vegetation polygons.

This test produced a match of 45% -- not really good enough to give us
great confidence in the accuracy of the GAP vegetation map. Therefore, we
partially compensated for the coarse nature of the GAP data by comparing the
Forest Service data not only to the primary vegetation on the GAP map, but also
to the secondary vegetation types listed for each GAP polygon (i.e., vegetation
types present in each GAP polygon but comprising less of the polygon area than
the primary vegetation type). Other studies have used similar “fuzzy tolerances”
to improve the usefulness of coarse vegetation data (Keane et al. 2000). Our
second test of intersection of the two maps, incorporating both primary and
secondary GAP classes, increased the match to 63%. By also including the
“other” vegetation class in GAP, we increased correspondence between the Forest
Service and GAP maps to 73%. No such comprehensive test model was available
for the southern portion of La Plata County.

It was not possible to test the accuracy of the GAP map in southern La
Plata County, because no independent vegetation data exist for that area (although



work is in progress on the Southern Ute Reservation — Friedley and Burger 1997).
However, based on the reasonable accuracy of the GAP map for the northern part
of the county (i.e., the 73% correspondence between the GAP map and the
accurate Forest Service map described above), we felt it was acceptable to use the
GAP data as the base vegetation map for all of La Plata County. Rather than
relying entirely on the GAP map, however, we modified the GAP map to correct
two errors that were conspicuous when we visually compared the Forest Service
and GAP maps. These two errors were related to the distribution of aspen forests
and riparian vegetation.

Improving the Aspen Coverage: The GAP vegetation classification
includes aspen forests within a coarse category called “aspen/mixed conifer.”

Because aspen and mixed conifer exhibit very different fire behavior, and because
nearly all of the aspen in La Plata County occurs in the northern part of the county
which is covered by the Forest Service vegetation map, we improved GAP’s
aspen coverage as follows. First, we intersected Forest Service aspen polygons
with the GAP aspen/mixed conifer polygons. All intersecting polygons then were
re-classified as Aspen in our final vegetation map. Portions of the GAP polygons
that did not intersect Forest Service aspen polygons were re-classified as mixed
conifer.

Adding Riparian Coverage: The GAP map contains only a coarse-scale (40 ha
resolution) riparian vegetation class, which was not adequate for our purposes since even
small riparian and wetland areas can strongly influence fire behavior. Creating a high-
resolution riparian layer was not straightforward. After trying several different
approaches that gave unsatisfactory results (based on visual inspection of the resulting
maps), we obtained an extension from ESRI’s ArcScripts web site
(http://gis.esri.com/arcscripts/scripts.cfm). The Buffer by Elevation Change extension
(“buftbyrisel.avx” file, authored by Damon Holzer, Texas A&M University) creates a
butfer zone around a line feature based an elevation change away from that feature. This
script, applied to our DEM layer (described below) and a line shapefile of the stream
network produced reasonable riparian polygons -- polygons that were accurate enough
for this first phase of mapping, but that could be improved in future work (see Discussion
below for directions of future model refinement). Riparian areas delineated with this
procedure were added to the GAP coverage.

Topography: We created a base map of elevation through the acquisition
and manipulation of 30- meter resolution USGS 7.5 minute DEM:s . The process
to create the base topographic map involved downloading 40 individual DEMs
covering all of La Plata county plus an adjacent area beyond its borders. The
individual DEMs were mosaicked in five to six piece portions using the Grid
Analyst extension from ESRI. All DEMs west of 108d longitude required re-
projection from UTM Zone 12 to Zone 13 in order to achieve correct spatial
orientation with the remaining DEMs. This was achieved by using the Reproject
Grids extension downloaded from ESRI’s ArcScripts web site (“reproject.avx”
file, authored by William Huber, Quantitative Decisions). The re-projected DEMs
were then mosaicked, and merged as a group to the UTM Zone 13 mosaic to
create a complete a countywide DEM. This layer was then clipped to the county



boundary shapefile using the Clip Grid(s) script (clipgrid.ave file, authored by
Tom Van Niel, CSIRO) available from the ESRI ArcScripts web site. The clipped
countywide DEM was then manipulated using Spatial Analyst to derive slope and
aspect layers. Slope was classified into three classes: low (0-20%), moderate (20-
40%), and steep (>40%) to coincide with classes used in public information
documents (USDA 2000). The slope coverage was cross-classified with the
vegetation. coverage. This allowed us to identify areas with unique combinations
of slope and vegetation.

Behave does not directly simulate the effects of aspect, but aspect is an
important modifier of fire behavior because of its effects on fuel moisture, fuel
pre-heating, vegetation mix, and exposure to prevailing wind. The National Fire
Danger Rating System incorporates a southwestern aspect in its calculations to
represent worst-case conditions (Bradshaw et al. 1978), and other studies have
incorporated aspect by assigning various subjective or weighted values to the
various azimuth directions (Caprio et al. 1997, Colorado State Forest Service
1997).

For our analysis, we divided aspect into three weighted classes (Table 1).
By assigning a multiplier value to each of the three aspect classes, Behave output
could be adjusted for aspect to give a final value for the three fire behavior
parameters used in our hazard assessment. Note that the weighting coefficients
for the three aspect classes were derived subjectively, based on our prior
experience with fire and vegetation in this area. These coefficients could be
adjusted to reflect local experience in other areas.

Fuel Models: Two systems of fuel classification are frequently used in
fire management: the 13 FBFM (Albini 1976) models and the 20 NFDRS models
(Burgan and Rothermel 1984, Burgan 1988). The FBFM fuel models were used in
this project to allow incorporation into Behave modeling, and to coincide with fire
line fire behavior handbooks (NWCG 1993). We assigned a fuel model to each
GAP vegetation type, based on descriptions provided by fuel models
documentation (Anderson 1982) as well as our knowledge of local vegetation
characteristics and fire behavior. The assigned fuel models were then added to
the vegetation grid attribute table to enable querying by fuel model (Table 2).

Fire Behavior Modeling with Behave: Behave is a mechanistic fire
behavior model that is widely used in fire management (e.g., Andrews 1986,
Rothermel et al. 1986, Andrews and Chase 1989, Radke 1995, Gardner et al.
1999, Mills 2000), and is available free on-line at www.fire.org. Our combined
vegetation/slope grid, with fuel models assigned to each vegetation type (Table
2), provided the necessary matrix to spatially display our Behave results.

From the six fire behavior outputs available in Behave, we selected heat
release (btw/f2), spread rate (ch/hr), and flame length (ft) as the parameters most
pertinent to our analysis. Heat release (btu/ft2), an indicator of the total potential
damage from a fire, varies with fuel model type and fuel moisture, but is
independent of slope and wind. Rate of spread (chains/hour, a chain is 66 feet) is
affected by fuel model, fuel moisture, slope, and wind. Flame length (ft) is




influenced by fuel model, fuel moisture, slope, and wind. Flame length is often
used as a general descriptor of fire intensity and difficulty of suppression: a flame
length of four feet is considered the upper limit for hand crews NWCG 1993).
Flame length also is one determinant (along with crown base height and sub-
canopy ladder fuels) of whether a fire will spread from surface fuels into the
canopy. Heat release, rate of spread, and flame length are all inter-related in
Behave (Andrews 1986), but each gives a somewhat different perspective on
overall fire behavior and potential for causing damage.

Fuel moisture, atmospheric humidity, temperature, and wind all have powerful
influences on fire behavior, and one could simulate an almost endless array of potential
fire behaviors under all combinations of vegetation type, slope, and ambient weather
conditions. However, our focus in this study was on fire behavior and fire damage that
could occur under severe fire weather conditions. In much of western North America,
most of the fires are small, while a few fires burning under severe conditions account for
most of the area burned during any given time period (e.g., Renkin and Despain 1992,
Johnson 1992, Moritz 1997). Therefore, to identify areas of fire hazard in La Plata
County based on a worst-case scenario, we used realistic but extreme weather conditions
rather than average conditions in our Behave simulations (Table 3). Live woody fuel and
live herbaceous fuel were both assigned 50% fuel moisture, which is at or near the
threshold to be considered as potentially dead fuel. We did not incorporate wind in the
Behave simulations, however, because nearly all output parameters are simply increased
by wind, and our objective was to compare potential fire behavior among different
geographic areas within the county under a given severe fire weather scenario.

We began our fire behavior analysis by simply running Behave for each
fuel model in the study area (Table 2) under extreme weather conditions (Table
3). Inspection of the output revealed one serious problem: both the ponderosa
pine and the pinyon-juniper types produced relatively low values for heat release,
rate of spread, and flame length (data not shown). We knew from our own
previous experience, and from consultation with local agency fire managers, that
these two vegetation types actually are capable of exhibiting extreme fire
behavior. The reason for the discrepancy was that the fuel models we had
assigned to these two vegetation types assumed light surface fuels composed
mainly of litter. In La Plata County, however, both ponderosa pine and pinyon-
Jjuniper forests almost always have a well-developed understory of Gambel oak or
big sagebrush — both of which can produce extreme fire behavior.

Behave allows the use of two fuel models in combination, as long as one
model is a majority. Behave results provide parameter values for each model and
a combined spread rate. To determine appropriate mix percentages, we used an
attribute of the GAP vegetation called primary crown, which describes the percent
coverage of the primary vegetation crown in each GAP polygon. Since oak and
big sagebrush were both assigned fuel model 4 (Table 2), the process became one
of incorporating fuel model 4 into the mix with Ponderosa and Pinyon-Juniper,
based on primary crown percentages. In the resulting combined fuel models,
spread rate was calculated for fuel combinations, heat release was determined as
the percentage mix of btu/ft2 values for the two fuel models, and flame length



was determined as the greater of the two values produced by the two fuel models
(Andrews and Chase 1989).

Cultural Values: People may value an enormous variety of characteristics
of the natural and built environment (Hodgson 2001), and it was beyond the scope
of this project to identify and adequately incorporate all potential cultural values
in La Plata County. Community-wide discussions are now under way to address
this issue of values (Sam Burns, Office of Community Services, Fort Lewis
College, personal communication), and future hazard assessments will incorporate
a richer treatment of values as a result of those discussions. Nevertheless,
because one important and urgent objective of fire managers is to identify specific
areas where residential property is threatened by wildfire, and because pertinent
spatial data were already available, we focused this analysis on residential parcel
values only.

A parcel shapefile was acquired on-line from the La Plata County GIS
Department (http://co.laplata.co.us/gis.html). This shapefile was queried by the
property use attribute (prop_use) to identify residential parcels only. These
parcels were then queried for development status (built/un-built) based on the
year built attribute (yr_built) -- a method suggested by Alan Andrews (personal
communication) manager of the La Plata County GIS Department. This query
produced a GIS map of residential areas containing homes or other structures
throughout the county. The residential parcel data did not precisely locate
individual structures within a given parcel. This is a problem for large parcels
that may contain only one or a few structures, since fire on the un-built portion of
the parcel really does not threaten structures. Despite a number of attempts, we
were unable to find a satisfactory way to deal with this problem (see Discussion
section in this report). The residential parcel data also excluded agricultural
parcels, although conversion from agricultural to residential use is an on-going
process. The La Plata County GIS office routinely updates parcel information as
it receives records of changes in land use, so the fire behavior output maps that we
developed here can be overlaid on updated parcel maps at any time in the future
to depict current hazards.

Results

Vegetation and Fuels Map: The final vegetation map that we produced for La
Plata County (Figure 3) illustrates the striking environmental differences that exist
between the northern and southern portions of the county. The northern part of the
county is rugged and mountainous, and contains several vegetation types that are absent
in the southern part, e.g., tundra, spruce-fir, Douglas-fir, and aspen. In contrast, the
southern part of the county is comprised of gentler topography and a preponderance of
grassland, shrubland, woodland ,and agricultural vegetation types. Appendix 2 contains
detailed descriptions of the vegetation types. Each vegetation type was assigned a fuel
model (Figure 4) for use in the Behave fire behavior modeling.




Patterns of Residential Development: The map of built residential parcels (Figure
5) reveals a concentration of homes along an east-west band in the central part of La Plata
County. There are numerous patches of exurban development elsewhere in the county as
well — on the mesas and along the major river valleys in the southern part of the county,
and along the Highway 550 corridor and around Vallecito Reservoir in the north.
However, the greatest concentration of exurban development is in the central part of the
county, in the foothills of the San Juan Mountains. A wide variety of housing is
represented in Figure 5, from multi-million dollar homes on large lots, to medium-scale
homes in tract subdivisions, to low-rent trailer parks.

Potential Fire Behavior: What kinds of fire behavior could occur in La Plata
County under severe fire weather conditions (Table 3)? Numerical results of the Behave
simulations are summarized in Appendix 3, and spatial patterns are depicted in Figures 6
—11. Simulated heat release (Figure 6) ranges from < 500 Btw/ft2 in tundra, riparian
vegetation, and irrigated agriculture, to > 5000 Btw/ft2 in oak, ponderosa pine/oak, and
pinyon-juniper/sagebrush on steep southerly slopes. Intermediate values of heat release
are predicted in aspen, grasslands, and some of the other, less widespread vegetation
types in the county. Notice in Figure 6 that heat release values tend to be especially high
in the central portion of La Plata County where exurban development also is most
concentrated. This pattern is even more striking when built parcels are overlaid on
potential heat release (Figure 7).

Simulated flame length under severe fire weather conditions (Figure 8) ranges
from < 3 feet in tundra and wetlands, to > 15 feet in ponderosa pine / oak and pinyon-
juniper / sagebrush on steep southerly slopes. Aspen and some less common vegetation
types have simulated flame lengths of 3 — 8 feet. The greatest simulated flame lengths
tend to be in the southern and central portions of the county, including the central zone
where exurban development is highly concentrated (Figure 9).

Simulated spread rates under severe fire weather conditions (Figure 10) are
relatively low (< 14 chains/hour) in most of the county. However, moderate to high rates
of spread (25 — 75 chains/hour) are seen in some grasslands and oak shrublands on steep
southerly slopes. The greatest occurrence of moderate and high spread rates is in the
central zone of the county where exurban development is concentrated, although most of
the built parcels lie in close proximity to areas having high spread rates rather than within
such areas (Figure 11).

Discussion

Validating the Model: Formal model validation is difficult in an analysis of this
kind, because no rigorous independent data set is available. However, we tested our
model output using a less rigorous, but nevertheless informative, approach based on
expert opinion.

There were two components to this testing process. First, we developed a draft
version of the model independently of input from local fire managers, using single fuel
models for each vegetation type and disregarding topographic aspect because we had no
quantitative data on effects of aspect on fire behavior. We then held a meeting with
federal and state fire managers who have worked for many years in La Plata County, as
well as fire control officers from the local fire protection districts. At the meeting we




presented our preliminary results and asked for critical feedback — which was freely
given! Overall, the practicing fire managers thought our modeling approach was sound,
and thought that most of the predictions of fire behavior under severe fire weather
conditions were consistent with their previous experience. However, they identified two
areas where our predictions were inconsistent with their experiences. The first was in
ponderosa pine and pinyon-juniper forests, where our simulations — based on single fuel
models -- predicted relatively benign fire behavior. The managers’ experience was that
these vegetation types could produce extreme fire behavior because of the highly
flammable shrub component. In response, we developed the combined fuel models
(described above in the Methods section). The managers’ second criticism of our
preliminary model was that aspect in fact makes a big difference in fire behavior in La
Plata County. Specifically, in their experience, southerly aspects tend to burn more
vigorously than northerly aspects. Therefore, we added the weighting factors for aspect,
as described in the Methods section.

The second test of our model involved a written survey given to the same local
fire managers and fire control officers. The survey asked managers to (1) identify
specific locations within the county where they perceived the greatest wildfire threat to
homes (Bill, this was the map that Dan Ochocki furnished), and (2) to rate each
vegetation type for its potential to exhibit extreme fire behavior and for the difficulty of
controlling fire under severe weather conditions. The managers and control officers
identified several rural subdivisions at risk within the central and southeastern portions of
the county and along the Highway 550 corridor in the north (Figure 12). All of these
areas were in places where our Bebave simulations predicted high values for heat release,
flame length, and/or rate of spread, and where we identified a concentration of built
parcels. Similarly, the experts identified oak shrublands, ponderosa pine / oak forests,
and pinyon-juniper / sagebrush forests as the vegetation types with the greatest potential
for extreme and uncontrollable fire behavior (Table 4). Interestingly, the local fire
experts assigned relatively low values to spruce-fir forests for potentially severe fire
behavior and difficulty of control. This was surprising, in light of the extreme fire
behavior observed in spruce-fir forests during the 1988 Yellowstone fires. This apparent
discrepancy may reflect the fact that no major fires have occurred in spruce-fir forests in
southwestern Colorado during the last century. Overall, however, the survey results
indicated that our predictions of fire hazard were generally congruent with the experience
of local fire experts.

Where in La Plata County is Wildfire Hazard the Greatest? Our Behave
simulations indicated that the environments likely to produce the most damaging and
uncontrollable fire behavior are those with (1) steep southerly slopes and (2) oak,
ponderosa pine, or pinyon-juniper vegetation. Unfortunately, these also are some of the
most popular locations for building homes, because of the views and greenery that they
afford.

The portion of La Plata County having the greatest potential for serious losses to
wildfire appears to be the central zone depicted in Figures 5 — 11. This area is
characterized by generally high values for heat release, flame length, and rate of spread,
because of the preponderance of highly flammable ponderosa pine, pinyon-juniper, and
oak vegetation on moderate to steep slopes. A composite map of wildfire hazard —




produced by equally weighting the three individual parameters of heat release, flame
length, and rate of spread, and normalizing the combined values to a scale of 0 1, in
combination with a synthetic normalized parcel density index (Figure 13) — clearly shows
the potential for extreme fire behavior in the central part of the county. The central zone
also contains numerous major subdivisions around Durango (e.g., Shenandoah, Durango
West, Rafter J, Edgemont Ranch, and the Grandview area), north of Bayfield (e.g., Forest
Lakes), as well as numerous subdivisions on the northern portion of Florida Mesa.
According to local fire control officers, some of these subdivisions also have serious
problems related to access of emergency vehicles in the event of a fire.

In addition to the central band of high wildfire hazard, a number of smaller areas
throughout La Plata County appear in Figures 6-11 as places of concern. Areas of
concern in the northern part of the county include Falls Creek Ranch and the dispersed
housing on the south-facing slopes of the lower Hermosa drainage, where homes are
nestled within dense ponderosa pine forests; as well as the Electra Lake area, the
Highway 550 corridor near Durango Mountain Resort, and the shores of Lemon and
Vallecito Reservoirs, all of which are places having numerous houses within flammable
mixed conifer forests. Areas of concern in the southern portion of the county are
scattered across Florida Mesa, along the lower Animas River corridor, and on the “dry
side” of the county — all places where houses are situated within pinyon-juniper or
sagebrush vegetation.

Further Refinements of the Wildfire Hazard Model: We believe that the analysis
and maps presented above are adequate for initial strategic planning purposes in La Plata
County. For more precise and accurate assessments, however, we identified three aspects
of our model that will require additional work. The most serious shortcoming of our
product is the coarse resolution of our basic fuels / vegetation map. In similar hazard
mapping efforts around the country, inadequate spatial fuels data have been identified as
one of the most serious limitations (e.g., Caprio et al. 1997, Keane et al. 2000). We plan
to address this problem by producing a finer-scale map of fuels conditions — especially
crown density -- in ponderosa pine and pinyon-juniper forests throughout the central zone
that we identified as the general area of highest fire hazard. We also hope to develop a
more accurate map of riparian areas. This refined vegetation / fuels map will be
produced through aerial photo interpretation (e.g., Oswald et al. 1999). Because photo
interpretation is slow and labor-intensive, it is not feasible to map the entire county in this
way. However, it is feasible to map the central zone of potentially greatest hazard. By
coupling a more detailed fuels map for the central portion of the county with a spatially
explicit database of historic fire starts (e.g., Avalos and Alvarado 1998, Vasquez and
Moreno 1998), we also hope to simulate fire behavior and spatial patterns using a model
such as Farsite (e.g., Meyer 1996, Finney 1999). These planned new simulations will be
presented in a future report.

A second shortcoming of our current model is the lack of precision as to
locations of homes and other structures. We simply mapped all of the built parcels in the
county, but were not able to specify exactly where individual structures were situated
within each parcel. This is a minor problem with small parcels, but a potentially serious
problem with large parcels. We made a preliminary attempt to use coordinates of electric
meters (data provided by La Plata Electric Association) to pinpoint locations of homes,




but the meter locations failed to identify numerous significant structures other than
homes. A related shortcoming of our current map is that it does not distinguish between
parcels that have been treated to create defensible space and parcels that have not been so
treated. We will address both of these problems with our aerial photo interpretation
(described above), which will provide a better map of both fuels and of structures within
the central zone of the county where wildfire hazard is generally the greatest.

The third major limitation of this completed phase of our wildfire hazard
assessment is its restricted definition of cultural values. We have identified wildfire
hazards only for homes and other structures. In future work, we hope to expand our
treatment of cultural values to watersheds, viewsheds, critical habitats for sensitive
species, and other aspects of the landscape that people value (e.g., Fried et al. 1999,
Hodgson 2001).
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Forest Products Purchasers, Service Contractors (TSI, Defensible Space, etc.),
Arborists, & Natural Resource Consultants Servicing the CSFS Durango District
(Archuleta, Dolores, La Plata, Montezama, & San Juan Counties, CO)

FOREST PRODUCTS

PURCHASERS & SERVICE

CONTRATORS

Cannon Forest Products
Mike Williams

11722 Highway 666 North
Cortez, CO 81321

PH: (970) 564-0414

FAX: (970) 564-0415

E-mail: cfpinc@fone.net

Cogburn Timber Company

Robert (Bob) Cogburn
20270 County Road S.7
Cortez, CO 81321

PH: (970) 882-8841

Crosscut Logging
Craig Muzzy

12388 County Road 23
Cortez, CO 81321

PH: (970) 565-6286

Richard Engstrom
38056 Hwy 160

Bayfield, CO 81122
PH: (970) 884-5207

John Feazel

P.O. Box 4554

Pagosa Springs, CO 81157
PH: (970) 731-5326

Fire Ready

Ryan Borchers
12009 CR 42
Mancos, CO 81328
PH: (970) 533-7078

Fire Smart

Jon Westrup

458 E. 3™ Avenue
Durango, CO 81301
PH: (970) 759-3707

Timber Tech West, LL.C
Eric Stone

PO Box 2535

Durango, CO 81302

PH: (970) 382-2526

Cell: (970) 749-0918

Gerber Sawmill

Gary Gerber

5714 County Road 502
Bayfield, CO 81122
PH: (970) 884-9000

Horse Logging & Farming
Cooperative

Keith Fox

1030 CR 525

Bayfield, CO 81122

PH: (970) 884-0627

Tom Jarvi

3339 CR 311
Ignacio, CO 81137
PH: (970) 563-0450

Leonard Jensen Logging
Leonard Jensen

P.O. Box 945

Chama, NM 87520

PH: (505) 756-2348

Tyson Kroschel
6563 Hwy 172
Ignacio, CO 81137
PH: (970) 382-5935

Joe Lobato

380 CR 234A
Durango, CO 81301
PH: (970) 247-3496

Loblolly Logging

Steve Wright

12577 Hwy 151

Pagosa Springs, CO 81147
PH: (970) 883-5454

Lone Cone Lumber
Norman Butler
P.O.Box 1414
Dolores, CO 81323
PH: (970) 882-4848

Lorax Forest Care
Eric Husted
P.O.Box 1222
Bayfield, CO 81122
PH: (970) 884-7047

Dan Martin

12102 CR 250
Durango, CO 81301
PH: (970) 385-1989

Miller Mountain
Lawrence Miller

4748 County Road 243
Durango, CO 81301
PH: (970) 247-8325

Moore Logging &
Construction

Tony Moore

6009 County Road 24.5

Cortez, CO 81321

PH: (970) 564-9045

Eric Piper

330 Bear Creek Circle
Bayfield, CO 81122
PH: (970) 884-0758

Pope Logging
Gordon Pope

9291 County Road 521
Bayfield, CO 81122
PH: (970) 884-2365

Ragland & Sons Logging
Bill and Doug Ragland
P.O.Box 513

Dolores, CO 81323

PH: (970) 882-7957 (Bill)
PH: (970) 882-7703 (Doug)

Riverside Firewood
Sevedeo Martinez

P.O. Box 1435

Pagosa Springs, CO 81147
PH: (970) 2644701

Tom Ross

1923 Hwy 550 South
Durango, CO 81303

PH: (970) 259-1853

Rue Logging

Brian Rue

P.O. Box 155

South Fork, CO 81154
PH: (719) 873-5862



SWEAT

Robert Sweat

3430 Summit Blvd.
Pensacola, FL 32503
PH: (850) 4384155

Tom Fischer

P. O.Box 3382
Durango, CO 81302
PH: (970) 247-1934

Walt’s Wood Products
Walter Mathies

24845 County Road M
Cortez, CO 81321

PH: (970) 565-7725

ARBORISTS (Certified in City of
Durango)

Animas Valley Arborists
Dave Temple

613 CR 213

Durango, CO 81301

PH: (970) 259-1055

Doc Ricketts Tree Service
Lenny Ricketts

683 Eagle Pass

Durango, CO 81301

PH: (970) 259-6269

Heartwood West Tree
Experts

Tom Eskew

P.O. Box 8313

Durango, CO 81302

PH: (970) 2474827

Ralph Henderson Tree
Service

P.O. Box 2358

Durango, CO 81302

PH: (970) 3854217

FORESTRY & NATURAL
RESOURCE CONSULTANTS

Aqua-Hab

Aquatic Systems Consulting
Corey Sue Derfus

11601 Hwy. 550

Durango, CO 81303

PH: (970) 259-2623

Cell: (970) 749-2620

E-mail: aquahab@frontier.net

Forestry Services of Chama *
Gary Harris

Route 1, Box 56

Chama, NM 87520

PH: (505) 756-2422

Forest Trust *

Henry Carey & Steve Harrington
P.O. Box 519

Santa Fe, NM 87504

PH: (505) 983-8992

FAX: (505) 986-0798

G&G Resource Consultants *
C. Dexter Gill

P.O. Box 1827

Gallup, NM 87504

PH: (505) 722-5008

E-mail: dbg@cnetco.com

Jones Environmental
Consulting *

Gary & Cathy Jones

139 Ryler Drive

Durango, CO 81301

PH & FAX: (970) 247-4648

Jerry Miller *

10 Town Plaza
PMB 149

Durango, CO 81301
PH: (970) 946-1502

Morrison & Company *
Harry Morrison

51 Raven Ridge Road
Santa Fe, NM 87505

PH: (505) 983-2064

Natural Resource Consultants *
Bob Newlin

209 Hillcrest Drive

Durango, CO 81301

PH: (970) 259-4824

Paragon Consulting *
Scott Wagner

P.O. Box 4703

Pagosa Springs, CO 81157
PH: (970) 264-5809

Cell: (970) 7594158

E-mail: swagner@frontier.net

Rhea Environmental
Consulting *

Barry Rhea

P.O. Box 3126

Durango, CO 81302

PH: (970) 259-4373

E-mail: rhea@frontier.net

SEC Inc. *

Don Hendershot, Forester
P.O. Box 2437

Taos, NM 87571

PH: (505) 758-2573

Stuart Sarnow *

122 Holiday Avenue
Pagosa Springs, CO 81147
PH: (970) 731-2644
FAX: (970) 731-9405

Trees Are Us *

Jim Hamm

Noble Hamilton, Mrkting & PR
P.O. Box 330

Chama, NM 87520

PH: (505)756-2686

Treemendous Resources
Consulting *

Randy Harrison

P.O. Box 670

Montrose, CO 81402

PH: (970) 323-0396; 249-0812

* Denotes a professional forester or
organization employing a forester.
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LA PLATA COUNTY FIRE PROTECTION DISTRICTS
DFRA - Durango Fire/Rescue Authority

UPFD - Upper Pine Fire Protection District

LPFD - Los Pinos Fire Protection District

FLMFD - Fort Lewis Mesa Fire Protection District

No warranties, implied or otherwise, are made as to
the fitness and accuracy of this data. It is intended
only for general planning purposes.

Initial mapping prepared by San Juan Public Lands - 11/13/2001 ' —




