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0.0 Preface

This Landscape-Scale Wildland Fire Risk/Hazard/V alue Assessment isto be used asa
companion document with the Nevada Community Wildfire Risk/Hazard Assessment
Project for Esmeralda County, which was completed in March 2005 and approved by the
Esmeralda County Commission and State Forester on December 4, 2007. Combined,
these two documents contain an assessment of the potential consequences of wildland fire
for virtually all lands within Esmeralda County.

The Nevada Fire Board and the Nevada Fire Safe Council intend that these documents be
used to facilitate the collaborative planning process and assist in the implementation of
other policies established by the National Fire Plan (see Section 2.1).

Together these documents should be used as a source of information and an aid to setting
priorities, completing plans, and implementing effective fuels reduction projects both
within and outside of the wildland urban interface in Esmeralda County. Using the two
assessments in concert with the guidelines established by the Living With Fire Program
(http://www.livingwithfire.info) and the Nevada Fire Safe Council
(http://www.nvfsc.org) should prove beneficial in reducing the wildfire threat and
minimizing potential damage to communities and other important values in Esmeralda
County. However, these documents are not intended to replace the need for specific on-
Site assessments once an area is selected for fuels treatment.
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1.0 Executive Summary

Thisreport is alandscape-scale wildland fire risk/hazard/val ue assessment that covers
lands within Esmeralda County. This analysis assesses the threat of catastrophic wildfire
to life, property, and resources on lands not previously examined in the community-
focused assessment completed in 2005 (Nevada Community Wildfire Risk/Hazard
Assessment for Esmeralda County, RCI 2005).

Specific fuels treatment projects to protect values at risk or to address unusual fuel
conditions are not part of this assessment. However, alisting of treatment options has
been identified to achieve the primary mitigation goals. These optionsinclude
mowing/mastication, livestock grazing, prescribed fire, chemical control (herbicides),
seeding, greenstripping, hand thinning and brushing, mechanical treatment, biomass
utilization, and/or a combination of these various methods.

The contractor, Wildland Fire Associates (WFA), was commissioned by the Nevada Fire
Board of Directors and funded by the Nevada State Office of the Bureau of Land
Management (BLM) to conduct this assessment. Although a public meeting was not
held, the contractor completed a site visit to the county to gather information needed to
compl ete the assessment and to gain a more complete understanding of the fuels, values
at risk, and fire occurrence. Some of the information gathered included the problems
facing communities and devel opments in the wildland urban intermix and identification
of other values at risk that are vulnerable to wildland fire, such as critical wildlife habitat,
cultural concerns, and economically important infrastructure improvements.

The contractor used GI S technology and methods to analyze data supplied by the BLM
and other sources to identify levels of risk within Esmeralda County. In order to achieve
the desired results, data analysis focused on three critical areas of concern: fuel hazard,
risk of fire occurrence, and values at risk. These primary components of wildfire risk and
hazard were combined into an overall risk assessment summary. Based on the analysis
and overall level of risk, areas were assigned standardized ratings of low, moderate, high,
and extreme.!

The results of the analysis of the three risk/hazard components were combined to produce
afina Risk/Hazard Analysis Summary Map that can be used by land managers and
others as an aid to prioritize proposed projects. The results of the overall rating for
Esmeralda County are displayed in Figure 1.

! Ratings of Low, Moderate, and High were developed by the National Association of State Foresters
(NASF) asthe National Standard. Their policy permitted statesto assign other risk ratings, as appropriate.
In Nevada, the Nevada Fire Board concurred that arating of Extreme was appropriate because it would
help managers focus on communities exposed to the most severerisk.
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Figure 1. Overall Rating of Hazard/Risk Assessment for Esmeralda County.
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Overall, wildland fire poses a moder ate to high threat to 98% of
the Values at Risk in Esmeralda County.

This assessment also addresses Desired Future Conditions (DFC) within and adjacent to
the county to ensure a seamless transition from county to county. It recommends suitable
goals and objectives to achieve the desired results and suggests methods that can be used
to complete future projects designed to achieve DFC.

It is not realistic to assume that management actions can always reestablish the natural
and historic role that fire played in shaping the plant communities and creating the
wildlife habitats that covered the presettlement landscape. However, the introduction of
prescribed fire will be possible in select areas to promote the presence of native plant
species and discourage dominance by exotic annual plants. In other locations active
manipulation of fuelsin accordance with long-term fuels management and maintenance
plans will reduce the wildfire threat, facilitate safe fire suppression, and assist in the
protection of identified high-value assets. The creation of afuel complex that reduces the
fire threat to the landscape and communities, improves protection of valued natural and
man-made resources, lowers the cost of firefighting and subsequent rehabilitation, and
improves the safety of fire suppression effortsis the desired outcome of the risk/hazard
assessment and mitigation project implementation process.

The ultimate goal isto create amosaic of complex vegetation patterns and types to
increase biodiversity. A highly diverse ecosystem isasign of a healthy system, and a
complex ecosystem with awide variety of plants and animals tends to be more stable. A
diverse ecosystem also supports awider range of plants and animals, some that may be
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threatened or endangered, and contributes to soil stabilization and clean water. A diverse
ecosystem supports a stable economy, as well.

Changes in vegetation contribute to changesin fuel type and composition. Natural
variation in fuel types and composition can aid in wildland fire suppression by creating
fuel breaks or by reducing fire behavior characteristics such as, flame length, rates of
spread, and fire intensity, thereby allowing fire managers to choose from a wider range of
suppression strategies and tactics. An areawith diverse vegetation islesslikely to be
severely impacted by alarge-scale fire event and often will recover more quickly.

A healthy, robust, resilient complex of plant communities adapts to naturally changing
conditions, ranging from long-term changes in climate to the relatively short-term impact
of wildland fire. The purpose of this assessment is to protect and perpetuate, to the extent
possible, the desirable ecosystems found in the Basin and Range Province and Esmeralda
County.
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2.0 Introduction
2.1 Policy Guidance

Though wildland fires play an integral role in many forest and rangeland ecosystems,
decades of effort directed at extinguishing every fire that burned on public lands has
disrupted the natural fire regimes that once existed. Moreover, as more and more
communities develop and grow in areas that are adjacent to fire-prone landsin what is
known as the wildland urban interface, wildland fires pose increasing threats to people
and their property (USDI/USDA FS 2000).

The Nationa Fire Plan (NFP) was developed in August 2000, following alandmark
wildland fire season, with the intent of actively responding to severe wildland fires and
their impacts on communities while ensuring sufficient firefighting capacity for the
future. The NFP addresses five key points: firefighting, rehabilitation, hazardous fuel
reduction, community assistance, and accountability (USDI/USDA FS 2000).

The NFP continues to provide invaluable technical, financial, and resource guidance and
support for wildland fire management across the United States. The USDA Forest
Service and the Department of the Interior are working together to successfully
implement the key points outlined in the NFP by taking the following steps:

1. Assuring that necessary firefighting resources and personnel are available to
respond to wildland fires that threaten lives and property.

2. Conducting emergency stabilization and rehabilitation activities on landscapes
and in communities affected by wildland fire.

3. Reducing hazardous fuel (dry brush and trees that have accumulated and increase
the likelihood of unusually large fires) in the country’ s forests and rangelands.

4. Providing assistance to communities that have been or may be threatened by
wildland fire.

5. Committing to the Wildland Fire Leadership Council, an interagency team created
to set and maintain high standards for wildland fire management on public lands.

Congress, the Administration, states, tribes, local governments, and many others
throughout the country recognized that achieving the key points outlined in the NFP was
along-term challenge. A series of strategy documents, the Healthy Forests Initiative, and
the Healthy Forests Restoration Act provided the framework necessary to lessen risks to
people and restore forest and rangeland health by addressing hazardous fuel buildup on
public lands and reducing the threat of wildland fire. The relationship between major
wildland fire reports and initiatives prior to the latest initiative, Protecting People and
Natural Resources— A Cohesive Fuels Treatment Strategy (2006), can be found in

Table 1 at the end of this section.

A key principle—coordination—was stressed when the U.S. Department of the Interior
and the U.S. Department of Agriculture prepared ajoint strategy for addressing
hazardous fuel to reduce the risk of catastrophic wildland fires on more than 180 million
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acres of public forests, woodlands, and rangelands. The 60-page report, Protecting
People and Natural Resources — A Cohesive Fuels Treatment Strategy, outlines a
coordinated approach to fuels treatment adopted by the five major federal land
management agencies. Bureau of Indian Affairs, Bureau of Land Management, U.S. Fish
and Wildlife Service, National Park Service, and USDA Forest Service (USDI/USDA FS
2006). It describes practices that have worked since the agencies began collaborating on
the strategy and establishes a framework for future priority-setting, accountability, and
partnerships to reduce the fuel buildup that contributes to large destructive fires. Four
principles guide the strategy:

1.

Prioritization: First priority should be given to the wildland urban interface (WUI)
and second priority to areas outside the WUI. Priority treatments must concentrate on
sites where vegetation is most likely to support catastrophic fires that threaten vital
resources or locations of particular value to local communities. In addition, non-WUI
treatments must be applied to areas where fuel loads could quickly increase to
dangerous levels without active management.

Coordination: Coordinating land management activities, including fuels reduction,
timber sales, insect and disease eradication, habitat improvement, watershed
improvement, and other vegetation management activities, is key to maximizing their
combined benefits toward overall fuels management objectives and achieving awell-
coordinated fuels management program.

Collaboration: Each year’sfederal program should increasingly reflect the input and
priorities of local, tribal, and state interests.

Accountability: The strategy builds in accountability through an approved
monitoring plan and state-of-the-art geographic information system, assuring
continued improvement in the ability of federal land managers to systematically track
and support program planning, implementation, and effectiveness.

The strategy outlined in the

document provides a strategic and The Cohesive Fuels Treatment Strategy aims
realistic approach for reducing fuels | 5 |essen risks from catastrophic wildland
on federal lands by focusing on fires by reducing hazardous fuel buildup in
specific goals that address the forests and woodlands and by reducing
multiple factorsthat influence fuels | threats from flammable invasive species in
treatments and by working rangelands, with an emphasis on protecting
collaboratively to achieve them. communities.

These four key principles are

incorporated in this risk/hazard

assessment.
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Table 1. Relationship Between Major Wildland Fire Reports and Initiatives.

Report/Initiative
and Date

What 1t Does

Relationship to Other
Initiatives

Federal Wildland Fire
Management Policy
and Program Review,
December 1995.

A response to the tragic fires of 1994. Key
elementsinclude (1) reaffirming that protection
of life hasthefirst priority, (2) recognizing
wildland fire as a critical natural process, (3)
requiring fire management plans be developed
for al burnable acres, (4) requiring fire
management decisions be consistent with
approved land and resource management plans,
and (5) clarifying the role of federal agenciesin
the wildland urban interface.

First nationa wildland
fire policy document.

Managing the Impact
of Wildfireson
Communities and the
Environment,
September 2000.

Response to a Presidential request. Provides
recommendations to the Departments of
Agriculture and Interior on how best to respond
to the severe fire season of 2000. Makes key
recommendations, among them (1) provide
additional firefighting resources, (2) restore
fire-damaged landscapes and communities, (3)
increase efforts to remove hazardous fuel, and
(4) work directly with local communitiesto
improve community firefighting capacity and
coordination, implement restoration and fuel
reduction projects, and expand education and

Provided the basis and
conceptual framework
for the National Fire
Plan and the 10-Y ear
Comprehensive
Strategy—this
document was also
known as the National
Fire Plan, aterm which
now is often used in
conjunction with it and
later actions like the

Prescribed Fire Investigation Report and
subsequent documents, (3) provide
recommendations to the Secretaries for
strengthening the organizational aspect of the
wildland fire management programs in the two
Departments, (4) provide additional
recommendations that would improve the
wildland fire programs in the two Departments,
and (5) recommend a management structure for
completing implementation of the
recommendations.

risk mitigation effortsin the WUI. Healthy Forest
Initiative.
Review and Update of | Thisreview was prepared in response to a This report validated
the 1995 Federal request from the Secretaries of the Interior and | the 1995 Federal
Wildland Fire Agricultureto (1) review the 1995 Federal Fire | Wildland Fire
Management Policy, Policy and itsimplementation, (2) address Management Policy
January 2001. specific issuesraised in the Cero Grande and laid the

groundwork for future
wildland fire policy and
guidance.
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Report/Initiative What It Does Relationship to Other
and Date Initiatives
10-Year A coordinated 10-Y ear strategy to Extends concepts of the
Comprehensive comprehensively manage wildfire, hazardous President’ s report and
Srategy, fuels, and ecosystem restoration. Developed in | focus of the National

August 2001. collaboration with governors and in Fire Planinto a

consultation with a broad range of stakeholders.
and private lands.

suppression, (2) reduce hazardous fuels, (3)
restore fire-adapted ecosystems, and (4)

promote community assistance.

Core principles of the strategy: priority-setting,
collaboration, and accountability.

Scope includes federal and adjacent state, tribal,

Primary goals are to (1) improve prevention and

broader, longer term,
collaborative effort.

Implementation Plan, | Identified 22 specific tasks to achievethefour | Translatesthe
10-Year goalsidentified in the 10-Y ear Comprehensive | conceptual framework
Comprehensive Strategy. Established performance measures of the 10-Y ear
Srategy, that are interagency and interdepartmental in Comprehensive
May 2002. scope. Developed in collaboration with Strategy into specific
governors and in consultation with a broad actionsidentifying
range of stakeholders. timeframes for
completion.
Emphasizes a collaborative, community-based
approach to address wildland fire-related issues.
Healthy Forests Presidential initiative to better protect people HFI speeds
Initiative (HFI) and natural resources by lowering the implementation of

Healthy Forests: An
Initiative for Wildfire
Prevention and
Sronger
Communities,
August 2002.

procedural and process hurdles that impede the
reduction of hazardous fuel on public land and
to fulfill the original objectives of the
Northwest Forest Plan. The initiative has
legidative and administrative components.

The legidative proposal called for (1) allowing
agencies to enter into stewardship contracts, (2)
further streamlining of NEPA analytic
requirements, and (3) assuring judges consider
balance of harm between short- and long-term
impacts of fuel treatments when considering

projects and improves
implementation of the
NFP and the 10-Y ear
Comprehensive
Strategy.

L egidlative proposal
requires use of
collaborative process
consistent with the
Implementation Plan
for the 10-Y ear

any request for injunctive relief. Comprehensive
5 Strategy.
L andscape-Scale Wildland Fire Risk/Hazard/V aue Assessment Page 8
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fulfilling arequest within HFl. With HFRA,
Congress addressed other issuesraised in HFI
and contains other changes. HFRA applies
chiefly to FSand BLM. Its major provisions
include (1) a streamlined environmental
analysis process for fuels treatments and other
activities that would remove hazardous fuels
from public lands, (2) incentives for states and
local communitiesto prepare Community
Wildfire Protection Plans, (3) measuresto
expedite judicial review of challengesto the
conduct of fuels treatment projects, and (4) a
requirement that judges consider the
consequences of delaying or preventing afuels
treatment compared to the impacts of
conducting the treatment.

Report/Initiative What It Does Relationship to Other
and Date Initiatives
Healthy Forests Earlier Congress had given stewardship Implemented many of
Restoration Act, authority to the Forest Service (FS) and the the legidative
December 2003. Bureau of Land Management (BLM), partially | proposalsin the HFI.

Source: Appendix E, Cohesive Fuels Treatment Strategy (2006).

2.2 Background and History of Accomplishments

In the spring of 1999, Nevada' sfirst Conference on Wildland Fire brought together a
broad coalition of concerned Nevadans that recommended the creation of an independent
organi zation focused on reducing the fire risk and increasing the survivability of at-risk
communities. This recommendation, and the organizational support that followed, gave
birth to the Nevada Fire Safe Council. In January 2002, following the passage of the
National Fire Plan, the Nevada Fire Safe Council received a grant that allowed the
organization to hire an executive director and provided support for education and fuels
reduction in two high-risk communities.

A few years|ater, a project administered by the Nevada Fire Safe Council and funded
through National Fire Plan grants from the Bureau of Land Management, USDA Forest
Service, and the Nevada Division of Forestry was initiated to complete Community
Wildfire Protection Plans (CWPPs) for al countiesin Nevada, including Esmeralda
County. The assessments were completed specifically for communitiesidentified in the
Federal Register’s (Vol. 6, pp. 751 — 754, January 3, 2001) list of communities at risk
within the vicinity of federal lands that were vulnerable to the threat of wildfire.

The countywide CWPPs identified communities that were at risk from a catastrophic
wildland fire and recommended actions that could be taken to mitigate risks within the
core community and the 1.5-mile WUI area outside the community. However, these

L andscape-Scale Wildland Fire Risk/Hazard/V aue Assessment
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plansdid not addressthreatsto other traditional and nontraditional values at risk
beyond the boundaries established for the communitiesthat wer e evaluated.

2.3 Purpose of thisAnalysis

When Resource Concepts, Inc. (RCI) completed the community wildfire risk and hazard
assessment for Esmeralda County in March 2005 (RCI 2005), only those communities as
defined in the Federa Register (Val. 6, pp. 751 — 754, January 3, 2001) were included.
After the handbook Preparing a Community Wildfire Protection Plan: A Handbook for
Wildland Urban Interface Communities was released in March 2004, it was determined
that the assessment completed by RCI met the intent of a CWPP as defined by the
handbook. Thus, the RCI assessment has come to be called a CWPP.

The vegetation, ecological processes, and values at risk that are unique to Esmeralda
County must be protected from catastrophic wildland fires. Thislandscape-scale analysis
isacoordinated effort designed to look at fuel conditions, values at risk, and other factors
in context with, but external to, the areas assessed by RCI in order to identify locations
requiring protection. The assessed areas are assigned risk/hazard ratings to assist federal
and state land managers, private landowners, and other stakeholders in making informed
decisions when setting priorities for restoration and hazardous fuel management projects,
regardless of ownership, population density, or jurisdictional boundaries.

This analysis achieves severa objectives outlined in the 10-Year Comprehensive Strategy
and meets the intent of the Cohesive Fuels Treatment Strategy by setting prioritiesin
coordination with interested stakeholders. When used as intended, this analysis provides
avaluable tool to increase protection of life, property, and high-value assets as well as
assisting in the long-term restoration and health of fire-prone ecosystems on alandscape-
scale basis.

2.4 Analysis Process

The data analysis completed for this assessment is based on Geographic Information
System (GIS) techniques and data. The process used for this assessment is similar to
processes used throughout the United States by federal, state, and local agencies. The
process starts with assembling the best available datain three key categories. fuels, fire
history or occurrence, and values at risk that can be lost or damaged in the event of a
wildland fire. The datalayers are then ranked according to importance on a qualitative
scale, inthiscase 1-4. This qualitative scale is numerical in nature in order to take
advantage of the efficient spatia processing capabilities of GIS.

After the ranking process is completed, the resulting layers of data are entered into a
weighted overlay analysis. Simply put, the data layers are assigned aweight based on
relative importance in relation to each other and then added together for a numerical
ranking (low to extreme).

Landscape-Scale Wildland Fire Risk/Hazard/V alue A ssessment Page 10
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3.0 Summary of Findings

This assessment used the capabilities of GIS to determine the vulnerability of agiven
areato wildland fire and to identify areas that would benefit from fuels treatments or
other activities used to mitigate risk. The final product isatool that can be used by land
managers and others to identify areas and values that are vulnerable to wildland fire and
to set priorities for fuels treatment or fire-threat mitigation projects.

In order to achieve the desired results, three primary layers were produced: fuel hazard,
risk of fire occurrence, and combined values at risk. These primary layers were
combined into afinal overlay—the risk/hazard assessment summary—which identified
and ranked areas based on the severity of threat posed by wildland fire. In order to
conform to standards established by the Nevada State Fire Board (see footnote in section
1.0) and to simplify the planning process, ratings of low, moderate, high, and extreme
were selected. A full explanation of the process can be found in Section 5.1.6
Assessment Methodology.

Fuel hazard was assessed by using FlamMap, alandscape-scale fire behavior prediction
tool that determines fire behavior based on arange of factors related to fuels, weather,
and topography. The key outputs—fireline intensity, flame length, and rate of spread—
were rated on ascale ranging from 1 to 4; 1 being low, 2 moderate, 3 high, and 4
extreme. Slightly more than athird (35%) of the county for which data were available
fell into the high to extreme categories, while the mgjority of the county fell into the low
or moderate categories (Table 2).

Table 2. Fuel Hazard Rating.

Rating Class Acres Percent
Numeric Adjective of Total Acres
1 Low 40,880 2.0
2 Moderate 1,440,395 63.0
3 High 211,878 9.0
4 Extreme 602,266 26.0
Tota 2,295,419 100.0

Note: Percentage may not equal 100% due to rounding.

Risk of fire occurrence was determined by the relative frequency of wildfires within the
entire assessment area based on historical fire occurrence data and lightning strike
history. Thelevels of risk were calculated by defining the spatial location of historical
fires 100 acres or greater caused by both humans and natural phenomena; lightning
density was also factored in. It was determined that the entire county was at low to
moderate risk for fire occurrence (Table 3).
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Table 3. Risk of Fire Occurrence.

Rating Class Acres Percent
Numeric Adjective of Total Acres
1 Low 1,484,525 65.0
2 Moderate 810,895 35.0
3 High - 0.0
4 Extreme - 0.0
Tota 2,295,419 100.0

Note: Percentage may not equal 100% due to rounding.

Combined values at risk or those features, both tangible and intangible, on the landscape
that could potentially be damaged by wildfire were identified, combined, and included in
thismodel. Values at risk include essential infrastructure, community values, such as
significant landscapes and historic places, and wildlife habitat. Slightly more than 90%
of the identified values at risk were found to be at low or no risk from the impacts of
wildland fire (Table 4). However, it isimportant to note that, while the risk of wildfireis
low across Esmeralda County the impacts from a wildfire could be severe. Most of the
vegetation in this areaisfire intolerant and the results of wildfire would most likely be
type conversion to cheatgrass, red brome, and possibly other invasive plants.

Table 4. Combined Vaues at Risk.

Rating Class Acres Percent
Numeric Adjective of Total Acres
0 N/A 517,894 23.00
1 Low 1,585,380 69.00
2 Moderate 185,673 8.00
3 High 6,247 0.30
4 Extreme 226 0.01
Tota 2,295,419 100.00

Note: Percentage may not equal 100% due to rounding.

The final product, entitled risk/hazard assessment summary, is a weighted overlay of each
of the three individual components listed above. The components were each assigned a
weight (using anumerical scale) based on the relative degree of risk or hazard before
being combined for the final assessment (for methodology see Section 5.1).

When all three of the components are factored into the final output, almost three quarters
of the county for which data were available (71%) is considered to be at a moderate threat
level for the occurrence of large wildland fires that could potentially impact values at
risk. It isimportant to note that the processused to arrive at therisk/hazard/value
assessment summary (Risk Assessment Summary) may mask critically important
and high-value ar eas of wildlife habitat or isolated communities of native plants,
and it may be difficult to identify areasfacing alow or extremethreat in Figure 2 or
even larger scale mapsduetorelative size and scale.

The high-risk linear features that are displayed asred linesin Table 2 are buffered
transmission lines and other right-of-way corridors determined to be of high value.
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Features such as rights-of-way are one of several values that make up the “value at risk”
model.

When developing the values at risk data layers for this project, it was deemed important
to utilize data that were consistent throughout the state. Another important parameter
was to utilize as many varied forms of "value" inputs as possible in order to create a well-
rounded data layer that captured most of the values at risk on the landscape.

Equal weight was given to each of the value inputs for natural values at risk rather than
try to determine, for example, whether habitat suitable for one species was more
important than habitat for another. When devel oping the protocols for tangible values at
risk, such as high-voltage transmission lines and homes, tangible values were given a
higher ranking than natural resource values; therefore, they were given greater weight.
Because natural resource values are of equal weight, they tend to blend together to create
adatalayer without well-defined borders, while specific rights-of-way, which were
determined to be of higher value, stand out.

Census data from the most recent census (2000) were used to identify houses and
communities. In order to remain consistent, a decision was made to use point data rather
than data represented as a polygon to identify houses. Therefore, it was necessary to use
the centroid for each census block (polygon) to create the point data for housing data.
Polygons used to complete a census vary in size depending on population densities. Due
to the varying sizes of the polygons, the centroid may not necessarily correspond to the
actual physical location of a housing area or very small scattered communitiesin highly
rural and very remote areas. For this reason, the summary map may not be spatially
accurate.

The results of the overall assessment are shown in Table 5 and Figure 2. A larger scale
map can be found in Appendix B.

Table 5. Risk Assessment Summary.

Rating Class Acres Percent
Numeric Adjective of Total Acres
1 Low 40,823 2.0
2 Moderate 1,639,887 71.0
3 High 612,147 27.0
4 Extreme 2,562 0.1
Tota 2,295,419 100.0

Note: Percentage may not equal 100% due to rounding.

Overall, amost all (98%) of the values at risk in Esmeralda County are at moderate or
high threat from the impacts of wildland fire.
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4.0 Countywide L andscape Description
4.1 Project Location

Esmeralda County is located in southwestern Nevada and is bordered by Californiato the
west, Minera County to the north, and Nye County to the east and south. Goldfield, the
county seat, islocated approximately 26 miles south of Tonopah on Highway 95

(Figure 3).
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4.2 General Overview

Esmeralda County was created on November 25, 1861. The county was named after the
Spanish word for emerald by an area explorer named J.M. Corey (Nevada-History.org
2003).

Primarily rural in nature, the county is a mountainous, high desert region that
encompasses approximately 2.3 million acres (approximately 3588.50 square miles).
Esmeralda County accounts for nearly 3.2 percent of Nevada' stotal surface areaand is
the 5™ smallest county in Nevada (DETR 2008).

The county seat was originally in Aurora, but was first moved to Hawthorne and
ultimately to Goldfield in 1907. From 1903 to 1910, Goldfield was the largest city in
Nevada. Aswith much of Nevada, the townsin Esmeralda County have experienced
numerous booms and busts often experienced by the mining industry.

The federal government administers approximately 98% of the land in Esmeralda
County; the majority of thisland is administered and managed by the Bureau of Land
Management.

A breakdown of land ownership can be found in Table 6 and their locations can be found
in Figure 4.

Table 6. Land Ownership—Esmeralda County.

Ownership Acres Percent of Total
BLM 2,169,643 95.00
USFS 67,132 3.00
Private 53,800 2.00
NPS 3,528 0.20
State of Nevada 864 0.04
Other (Water) 452 0.02
Total 2,295,419 100.00

Source: Compiled from BLM’ s land ownership GIS layer, clipped to NDOT Esmeralda County Boundary,
2007. Surface water is not included in the land ownership database. Percentage may not equal 100% due

to rounding.
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4.3 County Demogr aphics

The Nevada State Demographer’ s Office estimated the 2008 population for Esmeralda
County to be 1,240 persons. The county’s largest population center is Goldfield, which
in 2008 had an estimated population of approximately 415 (NSBDC 2008).

The U.S. Census Bureau listed the State of Nevada as the fastest growing state for 19
consecutive years until 2006. Over the next 20 years, the population in Esmeralda
County is expected to remain relatively stable, the population estimate only increasing by
278 persons. The population trend of the county over the past 6 yearsisillustrated in
Table7.

Table 7. Population—Esmeralda County (2003-2008).
2003 2004 2005 2006 2007 2008

1,116 1,176 1,276 1,262 1,236 1,240
Source: Nevada State Demographer (2008).

The Nevada State Department of Employment, Training, and Rehabilitation lists county
government, mining, service, and trade industries as the major employersin the county.
The major employers are Esmeralda County, Esmeralda County School District, the
Chemetall Foote Company, and Samroc, Inc. (DETR 2008). Although not a major
employer, agriculture isimportant to the county’s economy. There are 18 farms
producing mostly cattle and silage. These farms utilize approximately 1.1 percent of the
county’ s total acreage (USDA 2002 Agriculture Census).

4.4 Valuesat Risk
4.4.1 Tangible Values at Risk

Critical features at risk can be economic assets, such asindustrial and agricultural
resources, or cultural features, such as historic structures, archaeological sites, and
recreation-based resources.

Esmeralda County offers awide range of outdoor recreational opportunities that depend
on healthy rangelands and environments. Camping, fishing, hunting, touring, hiking, and
wildlife viewing are some of the outdoor activities that contribute to local economies.

A small portion of the Inyo National Forest liesin the northwest corner of Esmeralda
County and is home to the ancient Great Bristlecone Pines in the White Mountains.
These ancient trees have achieved immense scientific, cultural, and scenic importance
(USDA FS 2009). Approximately 3,411 acres of the Death Valley National Park extends
into the southern corner of Esmeralda County. The park offers diverse recreational
opportunities and boasts superlatives of being the hottest, driest, and lowest desert in the
United States (NPS 2009). Preparedness planning and fuels management would benefit
the protection and maintenance of critical wildlife habitat and cultural resources.

The potential for adverse effects to historic resources depends upon site-specific factors
that vary from place to place, including the surrounding fuel hazard conditions,
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topography, and building materials. There are 2 sites listed on the Nevada Register of
Historic Places, and 1 site is listed on the National Register of Historic Places.
Additionally, there are 10 sites listed on the State Historical Marker Programin
Esmeralda County. The sites summarized in Table 8 are not necessarily at risk but could
be potentially affected by wildland fire.

Table 8. Historic Places at Risk—Rural Esmeralda County.

Site Name Location Source Register
Goldfield Hotel Goldfield Nevada Register of Historic Places
Goldfield Goldfidld National Register of Historic Places
Historic District Nevada Register of Historic Places

Source: National Register of Historic Places and Nevada Register of Historic Places.

Asof May 8, 2008, there was 1 reptile species that was federally listed as threatened or
endangered with potential habitat in Esmeralda County (USFWS 2008). Severa
additional species are listed as sensitive by Nevada state legidation. All the species
noted are identified in Table 9.

Table 9. Federal- and State-listed Flora and Fauna at Risk—Esmeralda County.

Scientific Name Common Name Legidation

Plants

Sclerocactus nyensis Tonopah pincushion cactus NRS 527.260 - .300

Sclerocactus polyancisturs Hermit cactus NRS 527.260 - .300

Opuntia pulchella Sand cholla NRS 527.260 - .300

Fish

Gilabicolor ssp Fish Lake Valley tui chub NRS 501

Mammals

Euderma maculatum Spotted bat NRS 501

Birds

Athene cunicularia hypugaea | Western burrowing owl NRS 501

Buteo regalis Ferruginous hawk NRS 501

Buteo swainsoni Swainson’ s hawk NRS 501

Centrocercus urophasianus Greater sage grouse NRS 501

Oreortyx pictus Mountain quail NRS 501

Otus flammeolus Flammulated owl NRS 501

Reptiles

Gopherus agassizii Desert tortoise ESA Listed Threatened
NRS 501

Source: USDOI - BLM - Nevada State Office - Mapping Sciences. Updated using GCDB in 2003.

The Nevada Natural Heritage Program, the Nevada Division of Forestry, the Nevada
Department of Wildlife, and the U.S. Fish and Wildlife Service are to be consulted, as
required by law, by the land management agencies and private landowners regarding the
federal- and state-listed flora and fauna at risk from fire or fire management activities.
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4.4.2 Intangible Values at Risk

Within the county, varying terrain and geol ogic features have combined to create awide
range of intangible values at risk, some that draw visitors from all over the world and
some that are known primarily by nearby residents.

Esmeralda Country isrelatively remote and has an abundance of open space. Its
inhabitants respect individualism and privacy (Esmeralda County, NV 2009). Thiscan
contribute to arelaxed lifestyle that is appreciated by local residents and those who seek
out solitude and unique vistas. The county features camping, hiking, hunting, fishing,
rock hounding, nature study, history study centering on old ghost towns and mining
operations, OHV use, mountain biking, backcountry travel, horse packing, picnicking,
sightseeing, and photography. Pilots of gliders and sailplanes seek out the strong
thermals along the White Mountains.

Air quality isreported to be better than the national standards (Esmeralda County, NV
2009).

Early inhabitants, the Paiutes and Shoshone, used suitable areas to gather food and fiber.
Sitesthey utilized or temporarily or seasonally occupied are scattered throughout the
county. Other signs of their presence include sites known for their rock art. Latter-day
historians and rock hounds are drawn to ponder and explore sites of early mining
activities, the Pony Express Route and the route used by the Carson and Columbus Stage
line, and to search for fossilized fish.

Table 10. Listing of Areas Designated for Special Use—Rural Esmeralda County.

Area Remarks

Boundary Peak Wilderness USDA Forest Service

4.5 Topography

Elevation within the county ranges from 3,720 feet above mean sealevel in the valleysto
13,140 foot high Boundary Peak in the White Mountains. There are 21 mountain ranges
in the county, including Cedar Mountains, Clayton Ridge, Cuprite Hills, Cucomungo
Mountains, General Thomas Hills, Goldfield Hills, Gold Mountain Range, Grapevine
Mountains, Lone Mountain, Magruder Mountain, Monte Cristo Range, Montezuma
Range, Palmetto Mountains, Paymaster Ridge, Silver Peak Range, Slate Ridge, Slyvania
Mountains, Volcanic Hills, Weepah Hills, and the White Mountains (Charlet, D.A. 2007).
The Silver Peak Range, Montezuma Mountains, White Mountains, and the Gold
Mountain Range are the larger mountain ranges in the county. Geologic features, such as
bajadas, volcanic cones, geothermal springs, and numerous valleys, including Clayton,
Big Smoky, Lida, and Alkali Valley, can be found in the county.
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4.6 Climate

Like most of Nevada, Esmeralda County has little precipitation and experiences extreme
temperature variations. The county is one of the drier counties in Nevada; rainfall in the
county varies from 4 to approximately 6.5 inches annually. Temperatures can range from
lows as cold as -21 degrees Fahrenheit during winter months to highs exceeding 100
degrees Fahrenheit in the summer (Western Regional Climate Center). Weather data for
the county seat, Goldfield, (Weather Station #263285) areillustrated in Table 11.

Table 11. Monthly Temperature and Precipitation—Gol dfield (2/1/1906 — 10/31/2007)

Jan | Feb | Mar | Apr | May | June | July | Aug | Sep | Oct | Nov | Dec
Ave.

Max. |42 |47 |54 |62 |71 |8 |8 |8 |79 |66 |53 |43
Temp.
5]

Ave.
Min. 20 24 29 35 42 50 58 57 48 39 28 22
Temp.
W)

Ave.
Tot.
Precip.
(In.)

063 |0.77 1063 | 054|050 | 037|044 |053|044 045|038 | 0.39

Temperatures rounded to nearest degree.  Source: Western US Climate Summaries, Goldfield, NV.

4.7 Ecosystem Types

The following 8 vegetative zones occur in the county and are listed with typical species
in order of ascending elevation (Table 12). Saltbrush, sagebrush, and pygmy conifer are
the most widespread zones, and subal pine and alpine are the least common zones (Charl et
2007).

Table 12. Vegetative Zones—Esmeralda County.

Vegetative Zone Predominant Species
Larrea Cactus species
Blackbrush Joshuatree, catclaw
Saltbrush Shadscale, Joshuatree, greasewood
Sagebrush Sagebrush species, Joshuatree
Pygmy Conifer Utah juniper, singleleaf pinyon
Montane Mountain mahogany, limberpine, bristlecone
pine
Subalpine Limberpine
Alpine Tundra

Source: Charlet, D.A. 2007. Atlas of Nevada vegetation, Volume |: Mountains. Unpublished work in

progress.

L andscape-Scale Wildland Fire Risk/Hazard/V aue Assessment
Esmeralda County, Nevada

Page 21



Exotic species, such as cheatgrass (Bromus tectorum) and others, have become
commonplace in areas such as highway corridors, riparian areas, and mountain areas
heavily impacted by wildland fires. Catastrophic wildfire events have prevented shrub
succession and promoted the domination of exotic species. These invasive species
continue to increasingly alter the composition of areas currently dominated by native
Species.

The major vegetation classes found in Esmeralda County and their locations are
illustrated in Figure 5.
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5.0 Risk Assessment: Identifying and Evaluating Assets at Risk
5.1 Methodology
5.1.1 Process Overview

A landscape-scale assessment is part of an overall planning process aimed at bringing
together the best avail able data and agency knowledge to better prepare and prioritize
fuels mitigation projects over alarge area. It isintended to identify the locations for
focused resource alocation to most effectively reduce the wildfire threat. While the
threat of damage from wildfire may never be entirely eliminated, the strategic
implementation of sound management practices can reduce the threat and minimize
losses.

The model used in this assessment was based on similar approaches used in other
planning processes, such as the Colorado Wildland Urban Interface Hazard A ssessment
(Colorado State Forest Service 2002). A GIS-based modeling approach was utilized with
input from BLM fire management professionals. The purpose of the assessment was to
develop arelative ranking for wildland fire risk and hazard, not to define specific local
hazard conditions.

5.1.2 Data I nput

The primary source of data used to complete this assessment was the BLM Nevada State
Office. However, the data layers were developed over a period of time for differing
purposes resulting in varying levels of precision and accuracy. Asaresult, data
adjustment and modification was occasionally necessary to insure a seamless database.

In cases where data were developed specifically for input into the model, every step was
taken to ensure that data quality and accuracy were not compromised and that the data
were consistent with that provided by the BLM. It was also necessary to revise the model
several times to compensate for data availability and suitability into the GIS model. In no
case were data modifications or adjustments to the basic model of sufficient magnitude to
significantly alter the final risk/hazard ratings.

5.1.3 GISModel Description

GIS models were developed for three general categories. fuel hazard, risk of wildfire
occurrence, and values at risk. Each model was comprised of a series of input GIS data
layers representing components of each category. The diagram in Figure 6 lists the data
layers used for each model and how each influenced the final ranking. A final overlay
was produced, which was a composite of the outputs of each of the three models.
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Figure 6. Fire Hazard/Risk/Vaue GIS Assessment Model.
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5.1.4 Weighting the I nputs

In order to quantify the relative significance of each of the inputs, weighting values were
assigned based on data components and data layer values. These values were determined
by BLM fire personnel in the BLM Nevada State Office with input solicited from other
affected agencies. The weighted overlay technigque applies a common measurement scale
of valuesto diverse and dissimilar inputs to create an integrated analysis. This approach
allows for the examination of multiple variables simultaneously, as well as helpsto show
the cumulative impact of various factors.

The following example, weighting for fuel hazard, illustrates how this process was
completed for each model.

Fuel types were classified by fuel models, canopy cover, stand height, crown bulk
density, and height to live crown. These were then used to predict fire behavior
using FlamMap (Finney 2006). The resulting fire characteristic layers (flame
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length, fireline intensity, and rate of spread) were then assigned a numerical rating
using acommon scale (0-4). Each layer was then assigned aweighting value, or
percentage influence, based on its importance to the model.

The total influence for all themes used in amodel is equal to 100%. In the weighted
overlay analysis, the reclassified cell values were multiplied by the theme weighting
value and then added as one of the layers to produce the final output maps.

5.1.5 Description of Inputsinto GIS Model

5.1.5.1 Fuel Hazard Data L ayers

1. Fuel Models: derived from Nevada's Interagency Fire Program Analysis (FPA)
fuel type data (Table 13: Fuel Type Attributes and Crosswalk, acquired from the
BLM).

2. Elevation: 30m resolution statewide data layer derived from standard USGS
digital elevation models, acquired from BLM.

3. Slope: derived from elevation.

4. Aspect: derived from elevation.

5. Canopy Cover: derived from Nevada's I nteragency Fire Program Analysis fuel
type data.

6. Crown Bulk Density: derived from Nevada's Interagency Fire Program Analysis
fuel type data.

7. Stand Height: derived from Nevada's Interagency Fire Program Analysis fuel type
data.

8. Height to Live Crown: derived from Nevada's Interagency Fire Program Analysis
fuel type data.
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Table 13. Fuel Type Attributes and Crosswalk.

FBPS*

% Canopy | Stand | Canopy Bulk

NV FPA Fuel Typesand Surface Cano Base Ht Ht Densit

Percent of Cover Codes lvllzggel Covgry (feet) (fest) K g/msy
Aspen/Ash/Hardwood 1 8 1-20 % 3 18 0.065
Aspen/Ash/Hardwood 2 8 21-50 % 4 30 0.078
Aspen/Ash/Hardwood 3 8 51-80 % 6 40 0.1
Pinyon/Juniper Woodlands 1 6 1-20 % 0 10 0.075
Pinyon/Juniper Woodlands 2 6 21-50 % 1 15 0.095
Pinyon/Juniper Woodlands 3 6 51-80 % 1 20 0.11
Grassland (including 1
Cheatgrass)
Mountain Shrub 1 6 1-20 % 0 6 0.07
Mountain Shrub 2 6 21-50 % 0 12 0.075
Mountain Shrub 3 6 51-80 % 0 12 0.085
Mountain Shrub 2 (oak, 4 51-80 % 0 6 0.07
chaparral)
GB Mixed Conifer 1 10 1-20% 1 20 0.16
GB Mixed Conifer 2 10 21-50 % 1 35 0.19
GB Mixed Conifer 3 10 51-80 % 1 50 0.24
Sagebrush 6
Sagebrush/Grass 2
Salt Desert Shrub 5
Mojave/Sonoran Shrub 5
Riparian/Riparian Woodland 8 1-20% 4 20 0.06

*FBPS: Fire Behavior Prediction System. Kg/m3: Kilogram per cubic meter.

5.1.5.2 Risk of Wildfire Occurrence Data Layers

1. Local, state, and federa agencies and entities with georeferenced databases were
contacted to gather fire occurrence data— both human and natural caused—for
calendar years 1997 — 2006 to build the Wildfire Occurrence Data layer. Of those
contacted, the BLM was able to provide complete fire report information through
the National Fire and Aviation Management Web Applications website
(http://fam.nwcg.gov/fam-web/), which is managed by the National Interagency

Fire Center, National Information Systems Group. (NDF data were available but
could not be used because it was not georeferenced. Fires suppressed by
volunteer fire departments were also not included.) The reports attributed to the
various agencies were filtered to remove duplicate wildfires and identify fires of
100 acres or greater, the minimum parameter for fire size, regardless of cause that

occurred in the county.
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Datawere filtered using the following parameters:

a. BLM, BIA, and NPS: only wildland fires with Fire Type/Protection Type

codesof 1/1, 1/2, 1/3, 1/4, 1/9, 2/1, 2/2, 2/3, and 4/9 were selected.

b. USFWS: the same Fire Type/Protection Type codes as listed above were

used. Recordswereindividually cross-referenced to ensure that no
duplicate records were used.
c. USDA FS: All records listed for Esmeralda County were included.

2. Lightning strikes: acquired through BLM, using the strike point data for the years
1997 — 2005 gathered from the National Lightning Detection Network?.

Table 14. Selected and Filtered Wildland Fires Reported by Agency — All Sizes/Origins

(1997-2006).

Number | Number
Total Number | Number | of Fires | of Fires Mean Largest
Number | of Fires | of Fires (not Over Fire Fire (by Total
Agency Fires (natural) | (human) | specified) 100ac | Size(ac) | acres) Acres
BLM 9 8 1 0 2 102 771 916
Countywide 9 8 1 0 2 102 771 916
Countywide
Percentages 89% 11% 0% 22%
Source: National Fire and Aviation Management Web Applications (http://fam.nwcg.gov/fam-weby/).
Table 15. Selected and Filtered Wildland Fires Reported by Agency — All Origing/100
Acres or Greater (1997—2006).
Number | Number | Mean
Total Number | Number | of Fires | of Fires Fire Largest
Number | of Fires | of Fires (not Over Size Fire(by | Tota
Agency Fires (natural) | (human) | specified) 100ac (ac) acres) Acres
BLM 2 2 0 0 2 457 771 913
Countywide 2 2 0 0 2 457 771 913

Source: National Fire and Aviation Management Web Applications (http://fam.nwcg.gov/fam-web/).

5.1.5.3 Valuesat Risk Data Layers

1. Structure Density: derived from 2000 census data.
2. Wéll points: derived from BLM’ s rights-of-way data layer.
3. Communication point and linear features: derived from BLM’ srights-of-way data

layer.

4. Power point and linear features. derived from BLM'’ srights-of-way data layer.

5. Mines: derived from USGS geographic place name data layer.

22005 was the most recent year for which data were available.
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6. Historic Places: points registered in the National Historic Register.

7. Wildlife Habitat: combined layer representing the following species.

wild horses and burros

sage grouse

elk

pronghorn

black bear

bighorn sheep

mule deer

pygmy rabbit

Lahontan cutthroat trout

listed threatened and endangered species

8. Natlonal Conservation Areas. areas designated as National Conservation Areas by
the BLM National Landscape Conservation System.

9. Areas of Critical Environmental Concern: areas intended to preserve unique
feature types, such as biological, geological, historical, or scenic, as part of
BLM’sland use plans.

10. Wilderness Areas. designated wilderness areas as described in the BLM National
L andscape Conservation System and delineated by the Humbol dt-Toiyabe
National Forest.

11. Wilderness Study Areas: designated wilderness study areas as described in the
BLM National Landscape Conservation System.

T S@mho a0 o

5.1.6 Assessment M ethodology
5.1.6.1 Fuel Hazard and Fire Behavior

FlamMap was used to determine fire behavior. FlamMap is a computerized fire behavior
prediction system devel oped by the USDA Forest Service at the Intermountain Forest
Fire Research Laboratory (Finney 2006).

Computerized and manual systems for modeling wildland fire behavior have long been
available (Rothermel 1983, Andrews 1986). These systems focus on one-dimensional
behaviors and assume the fire geometry is a spreading line of fire (in contrast with point
or area-source fires). Modelsincluded in these systems were developed to calculate fire
spread rate (Rothermel 1972, Albini 1976), fire shape (Anderson 1983, Alexander 1985),
gpot fire distance (Albini 1979, 1983), and crown fire spread rate (Van Wagner 1977,
Rothermel 1991). The FlamMap program was developed for extending the utility of
these models to alandscape level where the necessary inputs have been mapped using
geographic information systems (GIS).

The heat-transfer formulas in FlamMap are based on the same formulas used in the
software program BEHAVE (Andrews 1986). FlamMap predicts fire behavior under a
fixed set of weather conditions and produces outputs that assume the entire landscape is
burning.
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The input layers for FlamMap included the following: fuel model, elevation, slope,
aspect, canopy cover (class), crown bulk density, stand height, height to live crown, fuel
moisture file, windspeed, and direction of spread. The outputs for this assessment
include fireline intensity, flame length, and rate of spread. These fire behavior
characteristics, i.e., flame length, forward rate of spread, and fireline intensity, were then
rated on ascale from 1 to 4 or low to extreme (Figure 7).

Figure 7. Fuel Hazard Attributes Used in GIS Model.

FIRELINE INTENSITY
0 - 100 BTU/FT/S --> LOW (1)
100 - 500 BTU/FT/S --> MODERATE (2)
500 - 1000 BTU/FT/S --> HIGH (3)
> 1000 BTU/FT/S --> EXTREME (4)

+
FLAME LENGTH
FIRELINE INTENSITY 0-4FT-> LOW (1)
FLAME LENGTH > 4-8FT-->MODERATE (2)
RATE OF SPREAD 8-12 FT --> HIGH (3)

> 12 FT --> EXTREME (4)

+

RATE OF SPREAD
0 -5 CH/HR --> LOW (1)
5 - 10 CH/HR --> MODERATE (2)
10 - 30 CH/HR --> HIGH (3)
> 30 CH/HR --> EXTREME (4)

BTU/FT/S: British Thermal Units/Feet/Second; FT: Feet; FT/S: Feet/Second; CH/HR:
Chaing/Hour (1 Chain equals 66 fest).

Areas that were predicted to have a high fireline intensity, flame length, and forward rate
of spread were rated as high or extreme. Likewise, areas that were predicted to have low
fireline intensity, flame length, and forward rate of spread were rated as low or moderate.

The 3 intermediate layers were then weighted with fire regime condition class, resulting
in afire behavior rating (Figure 8). Thefinal overlay can be found in Appendix B.
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Figure 8. Fuel Hazard Rating - GIS Model.
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5.1.6.2 Other Factors Affecting Fire Behavior
5.1.6.2.1 Invasive (Nonnative) Species Management Consider ations

When developing projects, a key element that must be considered isinvasive nonnative
Species.

Invasive species are those species that are nonnative to a particular ecosystem and whose
introduction causes or is likely to cause economic or environmental harm or harm to
human health. These species are highly competitive, highly aggressive, and easily
spread. They include plants designated as “noxious’ and animals designated as “ pests’
by federal or statelaw. A listing of noxious weeds designated by the State of Nevada can
be found in Appendix D.

The federal agencies and cooperative weed management areas (CWMA) such as, the
Northern Nye/Esmeralda CWMA,, administer integrated pest management programs that
monitor, inventory, treat, evaluate, and re-treat areas. In addition, laws, executive orders,
regulations, policies, and agreements pertaining to invasive nonnative species are
available to provide guidance when designing and implementing fuels treatment projects
(Table 16).
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Table 16. Guidance When Designing and |mplementing Fuels Treatment Projects.

Directive

Key Guidance Element

Executive Order 11312

Prevent and control the spread of invasive speciesin a
cost-effective and environmentally sound manner.

Federal Noxious and Invasive Weed
Laws

Contain directives for establishing and implementing
noxious weed management programs at the federal
level.

Department of the Interior
Departmental Manual 517 DM

Manage pests and use IPM principlesin a manner that
reduces risks from both pests and pest management
activities.

BLM Manuals

All ground-disturbing projects and any projects that
alter plant communities must be assessed to determine
the risk of introducing or spreading noxious weeds.

USDA Forest Service
Forest Service National Noxious
Weed Policy, FSM 2080

Focus on working collaboratively with ourselves, our
neighbors, and with each state within and bordering
the particular Forest Service Region.

720 FW 2, Service Responsibilities to
Protect Migratory Birds, Fish and
Wildlife Service Manual, U.S. Fish
and Wildlife Service

Use the best available scientific information to
incorporate ecosystem integrity, reduction of invasive
species, and long-term adaptive management into
migratory bird conservation.

Agreements and Contracts (such as
BLM'’s past contracts with the
Northern Nye/Esmeralda CWMA)

Establishes terms and conditions under which noxious
weed management teams would cooperate and
coordinate activities necessary to manage noxious
weeds. All NEPA documents must include an
analysis of the potential for weed spread and
establishment as an environmental consequence of
proposed actions.

Nevada Revised Statutes and
Administrative Code — Chapter 55

Addresses the designation and control of noxious
weeds and their removal from the public domain.

The salt desert shrub plant communities, such as those found in Esmeralda County, are
not fire tolerant. The presence of cheatgrass in these communities provides afire fuel
source, which increases the risk of fire and shortens the fire return interval (BLM 2007).

Cheatgrass (Bromus tectorum)—also known as downy brome—is listed as an invasive
annual grass by the BLM (BLM 2004). Nonnative cheatgrass increases in abundance and
density after afire, thereby increasing the biomass and horizontal continuity of fine fuels,
conditions that favor future fires. After each fire, the fire return interval generally
becomes shorter. This gives cheatgrass an even greater competitive advantage in an
ecosystem that evolved with less frequent fires. Native shrubs and trees are slower to
reestablish after awildland fire and require several yearsto complete their life cycles.
The shorter fire return interval favors cheatgrass because the native shrubs and trees do
not have adequate time to become reestablished and are lost from the system.

Cheatgrass also displaces native grasses and herbaceous plants because, as a cool-season
annual, cheatgrassis able to establish earlier in the growing season than most native
grasses and herbaceous plants. The earlier growing season contributes to the depletion of
soil moisture, and the early growth allows cheatgrass to crowd out native species, which
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leads to large expanses of afuel that contributes to wildland fires that tend to burn fast
and cover large areas. Native perennial grasses may displace this species, especially
under carefully managed grazing regimes (BLM 2004).

Chambers, et al. (2005) found that cheatgrass was clearly limited by temperature at
higher elevations®. Precipitation and its effects on available soil moisture appeared to be
the primary make-or-break factor when temperature was not a consideration.

5.1.6.2.2 Pathogens

There are anumber of microbial and fungal pathogens that attack big sagebrush and other
sagebrush species that can impact sagebrush stands under the right set of conditions. Due
to arecent period of prolonged drought in Nevada and throughout the West, woodland
health has jJumped to the forefront.

In atwo-year period (2003—-2004), significant tree decline or mortality was observed in
pinyon pine woodlands, true fir, white pine, subalpine fir, and aspen forests throughout
Nevada (USDA FS 2006). In 2004, counties with the highest numbers of pinyon ips-
caused tree mortality were Mineral, Nye, Douglas, Lincoln, and Lyon (USDA FS 2006).
No unusual areas of mortality were observed in Esmeralda County.

Table 17. Bark Beetle Mortality—State of Nevada—Calendar Y ear 2004.

County Mountain Pine |  Fir Engraver Pinyon Ips Beetle Subalpine Fir
Beetle Beetle Mortality

Trees | Acres| Trees | Acres Trees Acres Trees Acres

Statewide | 13,592 | 3,804 | 276,189 | 55,083 | 4,049,708 | 720,561 | 101,464 | 15,776

Source: USDA FS 2006. Forest Insect and Disease Conditions in Nevada; R4-OFO-TR-06-04.

Range and forest health is a complicated issue and is expected to become more so as the
West copes with continued drought and impacts attributed to global climate change. The
loss of entire stands of pinyon pine to pathogens, for example, setsin motion a series of
events ranging from a change in fire behavior to habitat conversion to a decline in many
of the bird and terrestrial species that depend on pinyon pine.

% To examine the effects of elevation on cheatgrass invasibility within the Region, study sites
were located along an elevational gradient in the Shoshone Mountains of central Nevada and the
Tintic Range of west-central Utah. The elevations of the study sites were 5600', 6840’, 7460' in
Utah and 6,400’, 7,180’, and 7,800" in Nevada. Although B. tectorum exhibits relatively high
germination at cold temperatures and has considerable ecotypic variation in optimal night/day
germination temperatures, ecophysiological limitations due to cold temperatures can restrict its
growth and, consequently, reproduction at higher elevations and on cooler aspects. The complete
report can be found on the Internet at:

http://www.ag.unr.edu/gbem/Publications/05JFSPO0_1 1 03Final Report2.pdf

L andscape-Scale Wildland Fire Risk/Hazard/V aue Assessment Page 33
Esmeralda County, Nevada




5.1.6.2.3 Ephemeral Nature of Fuels

As stated previoudly, native vegetation in the Great Basin is adapted to the area’ s highly
variable precipitation occurrence and distribution patterns. It is common for periods of
drought to be followed by one or more wet years. Native perennial shrubs and grasses
have adapted to these unusual conditions by developing deep root systems and other
characteristics designed to conserve moisture. The recruitment and establishment of the
number of new bunch grass plants may vary by only 5 % between dry years and wet
years.

In large areas of the Great Basin, cheatgrass (Bromus tectorum) — a nonnative invasive
species — has displaced native vegetation. Cheatgrassis fire adapted and responds
quickly following awildland fire, giving cheatgrass a great competitive advantage. Once
established, it has the ability to convert the site to a monoculture due to frequent,
recurring fires that do not give the native vegetation a chance to reestablish.

In dry years cheatgrass, for example, will often germinate in the spring and grow to be
only 5-6 inchestall. However, during periods when sufficient moisture is present and
precipitation occurs during the right time of the year, cheatgrass will germinate more
successfully in the fall, resulting in dense stands of new plants the following spring that
are 5 times taller than during dry years (Elmore, et al., as quoted by Bradley, B.A. and
J.F. Mustard 2004). After becoming established in the fall, the new plants put down roots
throughout the winter when conditions are favorable. The plants’ root systems are able to
absorb moisture accumulated throughout the winter and start growing as soon as soil
temperatures rise above freezing. Cheatgrass may grow to be 20 inches tall in wet years.
Cheatgrass production in wet years can average 3,461 pounds/acre compared to 361
pounds/acre in atypical dry year (Pellant, date unknown)®.

Cheatgrass has the ability to remain standing much longer than many native perennial
grasses. Thiscan alow the stands of grass to catch snow in the winter. The stand hasa
tendency to become matted as winter progresses, and newly germinated grass adds to the
biomassin the spring. Asaresult, thick layers of annual plant litter accumulate. The
lack of moisture inhibits decomposition of the accumulated litter. The heavy
accumulations of litter lead to continuous fuel beds, which can contribute to greater
fireline intensities and longer fire residence times.

In the absence of grazing, grass biomass produced under wet conditions during the fire
Season may represent two years of fuel accumulation, which appears to be optimal for
grassland fires (FEIS). A wildland fire ignited in an abundant, continuous cover of
cheatgrass and under adverse environmental conditions such as, high ambient air
temperatures, low relative humidity, and moderate to high windspeeds, can be very
difficult to suppress.

* Hal Anderson (1982) in his publication Aids to Determining Fuel Models for Estimating Fire Behavior
lists the total fuel load of fine fuel for NFFL Fuel Model 1 (Short Grass) at 0.74 tons/acre (1,480
pounds/acre), which is approximately half the amount estimated to be produced in awet year.
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The combined fire behavior (flame length and forward rate of spread) caused by the
abnormally high fuel loading resultsin fires that are not only difficult to control, but also
create fire effects that significantly reduce the ability of perennial grasses and shrubsto
reestablish. The net effect isto further the dominance of cheatgrass.

Predicting the occurrence and behavior of high-severity fires would be beneficia to land
managers in making resource allocations prior to the fire season. Knapp (1998, as quoted
in FEIS) suggests that these large fires have distinct spatial patterns, and their occurrence
can be predicted based on the previous year’ s moisture conditions. Summer moisture
conditions in the year preceding that of alarge fire year tend to be near-normal or wetter.
Conversely, less than 20% of all the large fires occur when the previous summer’s
moisture conditions were below normal (FEIS).

5.1.6.3 Fuel Models
Tables 18 and 19 show the distribution of vegetation types by fuel model and acres.

Table 18. Vegetation by Fuel Type and FBPS* Fuel Model — Esmeralda County.

Fuel Type Fuel Modéel Acres

Grassland (including cheatgrass) 1 4,232
Mojave/Sonoran Shrub 5 142,176
Salt Desert Shrub 5 1,346,323
Sagebrush 6 458,681
Pinyon/Juniper Woodlands 6 211,643
Riparian/Riparian Woodland 8 363
GB Mixed Conifer 2 10 10,752
No Significant Vegetation 99 121,249

Total 2,295,419

*FBPS: Fire Behavior Prediction System

Source: Compilation of several fuel and vegetation GIS data layers acquired from the Bureau of Land

Management.

Table 19. Summary of Vegetation Type by FBPS* Fuel Model — Esmeralda County.

Description Fuel Model Acres

Short Grass (includes cheatgrass) 1 4,232
Salt Desert/M ojave/Sonoran Shrub 5 1,488,499
Pinyon-Juniper/Mountain Shrub 6 670,324
Aspen/Ash/Hardwood/Riparian 8 363
Great Basin Mixed Conifer 10 10,752
No Significant Vegetation 99 121,249

Total 2,295,419

*FBPS — Fire Behavior Prediction System

Source: Descriptions of fuel models used in fire behavior as documented by Albini (1976).

5.1.6.4 Environmental Factors

Theterrain in the county varies greatly and ranges from the lofty White Mountains, to the
relatively flat valley floor of Fish Lake Valley in the western portion of the county and
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the alkali pans known as Columbia Salt Marsh to the north, to a series of low to medium
mountain ranges and interspersed valleys throughout the remainder of the county. Valley
bottoms range from approximately 4,000 — 4,500 feet in elevation. The mountain ranges
are generally less than 8-9,000 feet in elevation. The highest point in the county is
13,140 feet above sealevel.

Soilsin Fish Lake Valley are good and support an agricultural base with irrigation; soils
elsewhere vary from sandy to rocky and are mostly of volcanic origin. Portions of the
county are covered by bare sand and alkali playas.

Rainfall and ambient temperatures vary greatly based on elevation. Precipitation in the
Goldfield areaisrelatively consistent throughout the year, averaging 6 inches annually,
with February being the wettest month and June the driest. Temperaturesin the area
average in the low to mid-20’ s (degrees Fahrenheit) in winter and 85 degrees Fahrenheit
mid summer. Maximum extreme temperatures in Goldfield have reached 110 degrees
Fahrenheit.

The vegetation of the county ranges from shrub and sagebrush communities to pinyon-
juniper woodlands and Great Basin mixed conifer. The presence of these communitiesis
dependent on available moisture and other site conditions. Grasses and forbs are
generally found at the lower elevations where soil moistureis higher. Shrub plant
communities are present in the county from 4,000 to 5,700 feet in elevation. Pinyon-
juniper woodlands occupy sites from 4,900 — 9,500 feet above mean sealevel.

5.1.6.5 Risk of Wildfire Occurrence

This portion of the assessment was determined by the relative frequency of wildfires
within the entire assessment area based on historical fire occurrence data and lightning
strike history. Historically, most wildfires within Nevada have resulted from natural
causes, primarily lightning strike activity (see Section 5.2.2). However, human-caused
fires have increased with population and proximity to urban areas.

This assessment cal culates these risks by defining the spatial location of historical fires
100 acres or greater caused by humans and natural phenomena as well as lightning strike
density. The model structure is depicted below in Figure 9. The output layer is shownin
Appendix B.

Figure 9. Risk of Wildfire Occurrence - GIS Model.

RISK OF FIRE

FIRE OCCURRENCE (HUMAN) - — WEIGHTED
FIRE OCCURRENCE (NATURAL) > POINT DENSITY > RECLASS P VERLAY > FIRE RISK
LIGHTNING STRIKES
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5.1.6.6 Fire Regimes and Condition Classes (FRCC)

Schmidt, et al. (2002) examined land conditions in the United States with regard to the
degree of departure of fire regimes from historical fire cycles due to fire exclusion and
other influences. They characterized the landscape by 5 Fire Regime Groups and 3
Condition Classes.

Appendix C of Protecting People and Natural Resources—A Cohesive Fuels Treatment
Strategy (USDI/USDA FS 2006) provides guidance for the identification of the various
fire regime groups and fire condition classes. An abridged summary of Appendix C has
been included in this section to provide background information and substantiate the
guidance provided by the Utah and Nevada State BLM Offices to identify examples of
vegetation types in Utah and Nevada (see Section 5.1.6.3).

Characteristics and examples of the 5 Fire Regime Groups are found in Figure 10. The
examples are intended to be reviewed by managers and practitioners throughout the U.S.
and are not limited to vegetation types found exclusively in Nevada or Esmeralda
County.

Figure 10. Fire Regime Groups — Interagency Standard Definitions.

FIRE REGIME GROUPS

Fire Fire Fire Severity Percent of Examples of Vegetation Types
Regime Frequency (Coterminous)
Group Federal Lands
I 0-35 years Low severity 31% Oak-hickory, Longleaf pine,
Interior West ponderosa pine.
Il 0-35 years Stand 13% Sierrafoothill grasslands, Texas
replacement savanna,
Severity Tallgrass prairie.
Il 35-100+ Mixed severity 36% Southwest Oregon mixed
years conifer, Appalachian oak-
Northern hardwood.
v 35-100+ Stand 14% Northern hardwoods of New
years replacement England, Southern California
severity chaparral, Great Basin
sagebrush.
\% >200 years Stand 6% Pacific Northwest western
replacement hemlock, Rocky Mountain
severity subalpinefir.

A fireregimeis a generalized description of fire's role within a vegetative community—characterized by
fire frequency, predictability, seasonality, intensity, duration, and scale. Five combinations of fire
frequency—based on fire return interval and fire severity—are the basis for the coarse-scale assessment’s
five Fire Regime Groups.

Source: Protecting People and Natural Resources—A Cohesive Fuels Treatment Strategy (Appendix C).

Fire regime condition classes serve as generalized wildfire risk rankings. The risk of loss
of desired ecological conditions due to unwanted wildland fire increases from Condition
Class 1 (lowest risk) to Condition Class 3 (highest risk).
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Condition Classes are defined in terms of the relative risk of losing one or more key
components that define an ecological system based on the following ecosystem attributes:
vegetation characteristics (Species composition, structural stages, stand age, canopy
closure, and mosaic pattern); fuel composition; fire frequency, severity, and pattern; and
other associated disturbances (e.g., insect and disease mortality, grazing, and drought).
There are no wildland vegetation and fuel conditions or wildland fire situations that do
not fit within 1 of the 3 classes.

Fire Regime Condition Class (FRCC) is an interagency standardized tool for determining
the degree of departure from reference condition vegetation, fuels, and disturbance
regimes and is agood indicator of forest and range conditions. It isa classification—
using 3 condition classes—of the degree to which current vegetation has departed from
the presumed historical vegetation reference conditions (Hann and Bunnell 2001).
Condition Class definitions have been developed and incorporated into the 10-Year
Comprehensive Srategy and other wildland fire guidance documents. Explanations of
each class are found in Table 20.

Table 20. Condition Class Definitions.

Condition Class

Fire Regime Example and Management Options

Condition Class 1

Fire regimes are within a historical range, and the risk of losing key
ecosystem componentsislow. Vegetation attributes (species composition,
structure, and pattern) are intact and functioning within a historical range.
Where appropriate, these areas can be maintained within the historical fire
regime by treatments, such as the use of wildland fire.

Condition Class 2

Fire regimes have been moderately altered from their historical range.
Therisk of losing key ecosystem components is moderate. Fire
frequencies have departed from historical frequencies by one or more
return intervals (either increased or decreased). The result is moderate
changes to one or more of the following: fire size, severity, and pattern;
and landscape patterns. Vegetation attributes have been moderately
altered from their historical range. Where appropriate, these areas may
need moderate levels of restoration treatments, such as fire use and hand
or mechanical treatments, to be restored to the historical fire regime.

Condition Class 3

Fire regimes have been significantly altered from their historical range.
Therisk of losing key ecosystem componentsis high. Fire frequencies
have departed from historical frequencies by multiple return intervals.
This departure results in dramatic changes to one or more of the
following: fire size, severity, and pattern; and landscape patterns.

V egetation attributes have been significantly altered from their historical
range. Where appropriate, these areas may need high levels of restoration
treatments, such as hand or mechanical treatments, before fire can be used
to restore the historical fire regime.

Source: Fire Regime and Condition Class Definitions. Available on the Internet at:
http://www.frcc.gov/docs/FrecDefinitionsFinal.pdf.

Fires burning in Condition Class 1 areas generally leave the soil intact and functioning
normally. These fires usually pose little risk to natural resources. They have positive
effects to species diversity, soil productivity, and water quality. Some species requirefire
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http://www.frcc.gov/docs/FrccDefinitionsFinal.pdf

for their existence and regeneration; other species have developed adaptations to
withstand periodic fires.

Maintenance of vegetation in Condition Class 1 through management actions, such as
prescribed fire, mechanical treatments, wildland fire use, grazing, or preventing the
invasion of nonnative plants, is required to prevent these lands from slipping into
Condition Classes 2 or 3.

Condition Class 2 develops when fire return intervals are missed, and understory
vegetation continues to grow and becomes increasingly dense. Condition Class 2 can
also develop when highly flammable nonnative species replace native species, become
established, and alter fire return intervals.

If the accumulated vegetation or the invasion of woody or nonnative speciesis not
treated, fires begin to burn more intensely, making them even more difficult to suppress.
The damaging impact of these fires on species diversity, soil productivity, and water
quality becomes more pronounced.

Condition Class 2 is classified as moderate risk because of the increasing threat it poses
to people and the damage that can result to species, habitats, and soils when afire burns
on these lands—particularly during drought years.

In Condition Class 3 areas, fires pose relatively high risks. In drought years small trees,
brush, and other vegetation may dry out and burn along with accumulated dead surface
materials. The result may be severe, high-intensity wildfires. These wildfires have the
potential to kill all vegetation, including the large trees that would normally survive lower
fireintensities.

Fire frequency may be increased in Condition Class 3 areas which are dominated by
highly flammable nonnative species. Within these areas, a new fire regime may become
established, resulting in the exclusion of native species and further expansion and
domination by nonnative species.

As identified by the 10-Year Comprehensive Strategy, HFRA, and HFI for areasin Fire
Regime Groups |, 11, and I11 and Condition Class 3, high-severity fires often can consume
the soil’ s organic layer and burn off or volatilize nutrients. When all small twigs, dead
leaves and needles, and other organic litter are consumed, water runs unimpeded over the
soil surface. Under these circumstances, the soil becomes more susceptible to erosion, or
hydrophobic conditions may develop, resulting in soils that can easily erode.

Condition Class 3 is classified as high risk because of the threat it poses to people and the
widespread, long-lasting damage likely to result to species and watersheds when wildland
fires burn on these lands—even during nondrought years.
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Figure 11. Fire Condition Classes.

Open ponderosa pine stand
maintained by frequent low-
severity fireis dominated by large
trees. Sand isresilient to
disturbances, such as insects and
disease outbreaks (FCCL).

«— FireCondition Class1 —

For the most part, fire regimesin this
Fire Condition Class (CC1) are within
historical ranges. Thus, the risk of
losing key ecosystem components
(such as soil, vegetation, and water
quality) from the occurrence of fire
remains relatively low. Maintenance
management, such as wildland fire
use, prescribed fire, mechanical
treatments, or preventing the invasion
of nonnative weeds, isrequired to
prevent these lands from becoming
degraded.

Wyoming big sagebrush type with
considerable diversity is generally
more resilient to disturbance and
provides habitat for a great number
of species (FCC1).

Selective logging in ponderosa pine
stands progressively removed the
larger trees. Without periodic fire,
forest openings filled with thickets
of smaller understory trees
(FCC2).

«— FireCondition Class2 —

Fire regimes on these lands (CC2)
have been moderately altered from
their historical range by either
increased or decreased fire frequency.
A moderate risk of losing key
ecosystem components (such as soil,
vegetation, and water quality) has
been identified in theselands. To
restore their historical fire regimes,
these lands may require some level of
restoration through prescribed fire,
mechanical or chemical treatments,
and the subsequent reintroduction of
native plants.

Wyoming big sagebrush type where
fire has been excluded for an
extended period has reduced
diversity and provides habitat for
fewer species. The siteisalso
vulnerable to future cheatgrass
invasion and to wildland fire
(FCC2).

The dense thickets of understory
trees eventually become sufficiently
large enough to allow fire spread
into the ponderosa pine crowns.
The thickets are drought prone
(FCC?3).

«— FireCondition Class3 —

These lands (CC3) have been
significantly altered from their
historical range. Therisk of losing
key ecosystem components (e.g., soil,
vegetation, and water quality) from
fireishigh. Consequently, these
lands are at the greatest risk of
catastrophic, destructive wildland
fires. To restore their historical fire
regimes—before prescribed fire can
be utilized to manage fuel or obtain
other desired benefits—these lands
may reguire multiple mechanical or
chemical restoration treatments or
reseeding.

Rangeland sites entirely dominated
by cheatgrass—unlike the native
vegetation that formerly occupied
this site—are highly vulnerable to
fast-moving, higher intensity
wildfires (FCC3).

Source: Protecting People and Natural Resources—A Cohesive Fuels Treatment Srategy (Appendix C).
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5.1.6.7 FRCC for Esmeralda County

In 2002, the BLM State Fire Management Officers from Utah and Nevada assigned a
team to develop a map of Fire Regimes and Condition Classes (FRCC) for BLM-
administered lands in Utah and Nevada. The team was comprised of BLM fuels and fire
ecologists from both states and the fire GI S specialist from Utah. Great Basin Gap
Vegetation GIS data® along with professional experience was used to categorize the
vegetation layersinto fire regimes and condition classes’.

The 30-meter resolution FRCC maps for Utah and Nevada provide a strategic ook at the
degree of departure from historical fire regimes. This departure resultsin alterations of key
ecosystem components on BLM-administered lands. A description of the fire frequency
and severity, location, and cover types developed by the team are summarized in Table 21.

> Gap anaysisis a scientific method for identifying the degree to which native animal species and natural
plant communities are represented in our present day network of conservation lands. Those species and
communities not adequately represented constitute "gaps' in conservation lands and efforts. Detailed
information about the method can be found on the USGS website: http://biology.usgs.gov/bio/gap.html.

® |t isimportant to recognize that there are limitations interpreting the maps devel oped for this process. The
first limitation is the way the vegetation types were categorized in the Gap analysis; the database describes
aspect dominant overstory vegetation at 30-meter resolution and does not provide information on the
understory vegetation. The second limitation is the base satellite imagery was collected prior to major fire
occurrences starting in 1996 in Utah and Nevada. These large fires have affected vegetation composition
on approximately 4 million acres. The third limitation is the difference between Gap vegetation and actua
vegetation — actual vegetation composition is based on subtleties of slope, aspect, moisture regimes, and
elevation, which cannot be portrayed in Gap data. Understanding how these differences affect vegetation is
critical when establishing fire regimes and condition classes on alandscape scale.
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Table 21. Summary of Fire Frequency and Severity, Location, and Cover Types—UT-NV.

Regime Freguency & Severity Location Cover Types
[ 0-35 year frequency and low Primarily in low- Sierrayellow pine,
(surface fires most common) to elevation forests of wet and dry meadows,
mixed severity (less than 75% of pine, oak, or pinyon- | grasslands, ponderosa
the dominant overstory vegetation | juniper.’ pine, oak, and desert
replaced). grassland.

I 0-35 year frequency and high (stand | Primarily in low to Juniper, pinyon pine,
replacement) severity (greater than | midelevation pinyon-juniper,

75% of the dominant overstory rangeland, grassland, | maple, mountain

vegetation replaced). or shrubland. shrub, bitterbrush,
blackbrush, mountain
sagebrush, sagebrush,
sagebrush/ perennial
grass, and Sierra
mountain shrub.

Il 35-100+ year frequency and mixed | Primarily in forestsof | Subalpine fir, spruce-
severity (less than 75% of the mixed conifer, dry fir/mountain shrub,
dominant overstory vegetation DouglasHir, or wet mountain fir/mountain
replaced). ponderosa pine. shrub, low riparian.

v 35-100+ year frequency and high Primarily in cover Mixed conifer, aspen,
(stand replacement) severity types dominated by lodgepole pine, salt
(greater than 75% of the dominant mixed conifer, aspen, | desert scrub, mountain
overstory vegetation replaced). lodgepole pine, salt mahogany, and

desert scrub, mountain | mountain riparian.
mahogany, and
mountain riparian.

\% 200+ year frequency and high Primarily in cover Spruce, fir, alpine

(stand replacement) severity.

types dominated by
spruce, fir, alpine
tundra, creosote-
bursage, grease wood,
hopsage, mesquite,
Mojave mixed scrub,
and blackbrush.

tundra, creosote-
bursage, grease wood,
hopsage, mesquite,
Mojave mixed scrub,
and blackbrush.

Source: BLM. Fire Regime and Condition Class (FRCC) for BLM-administered lands in Utah and Nevada.
Utah and Nevada State Offices. Final 2002.

" The low to midelevation range for pinyon pine and juniper is defined as occurring between 3,500 and
7,000 feet of elevation. Most pinyon-juniper woodlands in Utah and Nevada occur within these elevations;
therefore, the Utah-Nevada team decided that pinyon-juniper cover types should be assigned to Fire
Regime (FR) Il instead of FR | on BLM lands in those states.
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The fire regime and condition class (FRCC) for the county is summarized in Table 22
and Figure 12. Condition Class by percentage for Esmeralda County is summarized in

Table 23.
Table 22. Summary by FRCC—Esmeralda County.
Fire Regime and Condition Class Acres Percentage
of Total Acres
Fire Regime |, Condition Class 1 74 0.003
Fire Regime 1V, Condition Class 1 1,763 0.100
Fire Regime V, Condition Class 1 242 0.010
Fire Regime |, Condition Class 2 1,059 0.0500
Fire RegimeIl, Condition Class 2 84,059 4.000
Fire Regime 11, Condition Class 2 31 0.001
Fire Regime 1V, Condition Class 2 99 0.004
Fire Regime V, Condition Class 2 17,655 1.000
Fire Regime |, Condition Class 3 12,435 1.000
Fire RegimeIl, Condition Class 3 675,851 29.000
Fire Regime 1V, Condition Class 3 1,403,705 61.000
Fire Regime V, Condition Class 3 48,259 2.000
No Significant Vegetation or No Data 50,188 2.000
Total 2,295,419 100

Source: Bureau of Land Management. Note: Percentage may not equal 100% due to rounding.

Table 23. Condition Class by Percentage—Esmeralda County.

Fire Regime and Condition Class Acres Percentage
of Total Acres

No Significant Vegetation or No Data 50,188 2.0

Condition Class 1 2,079 0.1

Condition Class 2 102,902 4.0

Condition Class 3 2,140,250 93.0

Total 2,295,419 100.0
Note: Percentage may not equal 100% due to rounding.
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5.1.6.8 Values at Risk

As part of this assessment, features on the landscape that could potentially be impacted or
destroyed by wildfire were considered to be at risk from the impacts of wildland fire.
Onceidentified, they were included as values at risk in the model. Examples of values at
risk include community values, such as significant landscapes, essential infrastructure,
and property. Thelocation of property isidentified by using housing density derived
from census data and wellhead locations. Figure 13 illustrates the model used to assess
these values; the GIS output is shown in Appendix B.

Figure 13. Values at Risk - GIS Model.

VALUES
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NATIONAL CONSERVATION AREAS
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WILDERNESS AREAS
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|

The tangible and intangible values at risk, which were identified in Section 4.4 Values at
Risk, have been grouped into 12 general categories. Specific examples are listed under
the column titled Examples/Place Name (Table 24).

Table 24. Assets at Risk—Rural Esmeralda County.

Category Examples/Place Name
Scenic White Mountains.
Cultural/Native American | Petroglyphs at Rabbit Springs, Willow Springs.
Concerns
Rangeland/Habitat Fish Lake Valley, White Mountains.
Grazing Allotments Magruder Mtn., Y ellow Hills, Monte Cristo, Fish Lake
Valley.
Natural Conservation Bristlecone Pine Area.
Areas
Mines Montgomery Pass Project, Silver Peak, Mineral Ridge.
Communications Sites Palmetto, Tokop.
Sage Grouse Habitat Gold Mountain Area.
Wilderness Boundary Peak Wilderness.
Homes, Structures, Ranch | Farming and ranching improvementsin Fish Lake
Sites Valley, remnants of historic mining operations.

The location of the values at risk that were identified in Esmeralda County were included
on adata base layer and, as indicated in the previous section, used to determine project
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and priority areas for treatment (categories that were not formally identified in the county
were not included in the assessment).

It isimportant to note that the process used to determine afinal combined values at risk
rating may mask critically important and high-value areas of wildlife habitat or isolated
communities of native plants. It isthe responsibility of the local land manager to ensure
the identification and protection of locations where these values exist.

5.2 Data Analysis

Each of the previous 3 models was designed to analyze one component of wildfire threat.
Each output layer found in Appendix B depicts the relative degree of risk or hazard on a
numerical scale. Thefinal overlay (Risk Assessment Summary) is aweighted overlay of
each of the 3 individual models (Figure 14). The resulting layers were assigned a weight
and then combined for afinal assessment. The results of the overall assessment are
shown in Appendix B.

Figure 14. Risk Assessment Summary - GIS Model.
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5.2.1 Ranking Fuel Hazard

Fire behavior predictions for each fuel model and fire regime condition class were used to
determine the fuel hazard rank for the county. As stated in the previous sections,
FlamMap was used to determine fire behavior. Fuel moisture conditions and weather
parameters used as input into the fire prediction model reflected conditions that might
occur on an average burn day in the county. Because the assessment methodol ogy needs
to be consistent for all counties throughout Nevada, the chosen fuel moistures and
windspeed has to reflect variable “average” environmental conditions. To accomplish
this, fuel moisture values ranging from 8% for 1 Hr timelag fuel moisture to 12% for 100
Hr timelag fuel moisture and 120% for live fuel moisture were derived from a
compilation of statewide National Wildfire Coordinating Group (NWCG) Fire Danger
Pocket Cards (http://www.nv.blm.gov/fuels/pocketcards/ pocket2002.htm). Twenty-foot
windspeed was set at 15 mph and predictions were made in the direction of maximum
spread. Datainputs are summarized in Table 25.
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Table 25. Description of FlamMap Data Inputs.

Input Vaue or Units
Fuel Model 1-13, 98, 99
Elevation meters
Slope degrees
Aspect degrees
Canopy Cover Categories
Category 1 1-20%
Category 2 21-50%
Category 3 51-80%
Category 4 81-100%
Crown Bulk Density Kg/m®
Stand Height feet
Height to Live Crown feet
Windspeed 15 mph
Wind Direction FlamMap default for maximum spread
Foliar Moisture Content 120%
Fuel Moisture Percent lhr 8%
10hr 10%
100hr 12%
Live Herbaceous 120%
Live Woody 120%

Three fire behavior results from FlamMap were used: fireline intensity, flame length, and
forward rate of spread. Based on the Charts for Interpreting Wildland Fire Behavior
Characteristics developed by Rothermel (1983), each fire behavior characteristic was
reclassified into acommon scale.

The weighted overlay analysistook these 3 data layers along with the fire regime
condition class data layer and created a final fuel hazard layer that had values ranging
from O to 4. The summarized values used for these reclassifications and for the weighted

analysisare found in Table 26.
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Table 26. Weights and Reclassification Vaues Used for Fuel Hazard Ranking.
Fire Behavior Reclassified
Characteristic Range of Values Value Weight of Influence

Fireline Intensity 10%

0- 100 BTU/FT/S* 1
100 - 500
BTU/FT/S* 2

500 - 1000

BTU/FT/S*
> 1000 BTU/FT/S*
Flame Length 15%
0- 4 Feet

4 - 8 Feet

8- 12 Feet

> 12 Feet

Rate of Spread 40%

0- 5 CH/HR**
5-10 CH/HR**

10 — 30 CH/HR**

> 30 CH/HR**

Condition Class 35%

Class 1

Class 2

Class 3
* BTU/FT/S — British Thermal Unit/Feet/Second
** CH/HR — Chains/Hour (Chain, a unit of measurement, equals 66 feet.)

AW

AIWIN|F

AIWIN|F

AIWIN
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5.2.2 Ranking Risk of Fire Occurrence

Wildfire history indicates that most of the fires within the county have been caused by
natural phenomena, primarily lightning strikes. A total of 9 fires were reported for the
county from 1997 through 2006, of which 2 were 100 acres or greater in size. Of those
fires 100 acres or greater in size, both were attributed to natural causes.

Figure 16. Number of Wildfires 100 Acres or Greater by Cause—Esmeralda County.

Number of Fires* by Cause Reported in Esmeralda County
from 1997 to 2006

Number of Fires

Human Natural

Source: National Fire and Aviation Management Web Applications website (http://fam.nwcg.gov/fam-web)

Given the history of fireignitions, it is assumed that the probability of future fires being
caused by lightning is high. In order to help predict the location of future fires, a
lightning probability map was created from a lightning strike point dataset that includes
lightning strikes recorded in Esmeralda County from 1997 through 2005. Figure 17
summarizes the point lightning strike data for the county. It isimportant to recognize that
not all lightning strikes start fires, but the greater the number of lightning strikesin a
given areathe more likely lightning-caused ignitions will occur in that area.

Figure 17. Lightning Strikes—Esmeralda County (1997—-2005).
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Source: National Lightning Detection Network Database. 2005 isthe latest year data available.
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A point density process was completed for fire occurrence data, resulting in a probability
map based on fire occurrence and fire cause. The developed raster layers derived from
point data were based on the ArcMap (ESRI) DENSITY Command. This process
calculated the density of points for a neighborhood around each raster cell. In this case,
lightning strike points and fire occurrence were used. The number of each was cal culated
for a neighborhood with aradius of 5,542 meters (10,000 ha or 100 sg.km.) around each
raster cell. Theresulting raster is a smoothed surface that considers the low spatial
precision of the point data. 1n addition, the result is effectively a probability surface of
lightning or fire occurrence. Fire occurrence datafor firesthat reached 100 acresin size
or greater were used for this analysis.

The resulting layers were then reclassified into a common scale and entered into a
weighted overlay analysis. The summarized values used for these reclassifications and
for the weighted analysis can be found in Table 27.

Table 27. Weights and Reclassification Values Used for Ranking Risk of Fire
Occurrence.

No. of
Fires/Lightning
Strikes per Reclass | Weight of
Data Layer 100sg.km. Value Influence
Fire Occurrence - Human
Caused 5%

w
1
(o))
AWIN|IFL|O

Fire Occurrence - Natura
Caused 15%

w

1

»
AIWIN |FL|O

Lightning Strikes 80%
<10
10- 20
20- 30
>30

AWIN|F

Therisk of fire occurrence in Esmeralda County islow to moderate (See Figure 19), but
it isimportant to note that while the number of fires may be low the potential for these
fires to become large is significant.
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5.2.3 Ranking Values at Risk

The analysis of values at risk data involved assembling and processing over 20 separate
datalayers. Once assembled, the values were organized into three general categories.

Infrastructure: power lines and stations, communication lines and points, and mines.
Natural and cultural resources: National Register of Historic Placesthat are outside
the WUI, wildlife habitat, National Conservation Areas, Areas of Critical
Environmental Concern, wilderness, and wilderness study areas.

Property: represented by housing density and well location outside the RCI WUI
assessment and includes outlying ranches outside the boundaries of established
communities.

The two layers that were used to determine housing density, U.S. Census Bureau housing
units and well points, were processed similarly to that described in Mapping Housing
Density for Prioritization of Urban/Forest Wildfire Hazards in Colorado (Theobald and
Kneeland 2002). The method created a 30-meter resolution density map by converting
the pointsto a density raster by using the DENSITY command in ArcMap. Using a
neighborhood radius of 800 meters (approximately .5 miles), the density analysis takes
known quantities of the housing density or well point locations and spreads them across
the landscape based on the quantity that is measured at each location (number of housing
units from the Census data and 1 for each well location representing the possibility of a
rural housing unit) and the spatial relationship of the measured quantities (ESRI 2005).
Thiswas done in an effort to show where the point data were concentrated. The result is
adensity surface showing housing units per acre. Thefinal result for each point layer
was then averaged and reclassified to achieve value rankings of 1 to 4 (Table 28).

Table 28. Reclassified Value—Housing Units per Acre.

Houses per Acre Reclassified Value
0-0.004 0
0.004 - 0.025 2
0.025-0.1 3
0.1-05 4
05-1 3
1-1999 1

Five layers were processed together to form a unified feature representing the location of
tangible values at risk, such as communication infrastructure and linear features, power
generating stations and associated transmission lines, and locations of active mines. The
original features were buffered by 1,000 feet. The separate features were combined using
the UNION command in ArcMap. The resulting product delineated these elements with
acommon value of 3 (High).

The remaining layers are primarily polygons that represent intangible values at risk,
including wildlife habitat, areas of critical environmental concern, and wilderness. With
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the exception of point data, these layers were converted to araster and assigned a uniform
value of |. The point data (both location of wildlife species and historic places) were
buffered by 1,000 feet and converted to raster, again all were assigned avalue of 1. All
of the rasters were added together to form one layer. Theresult is an accumulative value
layer, ranging from 1 to 20 (the total number of combined values). Thislayer was then
reclassified into acommon scale (1 to 4) before being combined with the housing density
layer and the tangible value layer to create the final Other Values at Risk layer. A listing
of layers used and the sources are identified in Table 29.

Table 29. Listing of Values at Risk Data Layers Used for Statewide Analysis.

Agency
Data Layer Description Source Data Source
Census

Census Block Polygon Centroids Bureau Block Polygons
Well Points BLM Right-of-Way Points
Mine Points (1000 foot buffer) BLM Places and Locationsin Nevada
Communication Points (1000 foot buffer) BLM Right-of-Way Points
Communication Lines (1000 foot buffer) BLM Right-of-Way Linear Features
Power Points (1000 foot buffer) BLM Right-of-Way Points
Power Lines (1000 foot buffer) BLM Right-of-Way Linear Features
Wilderness Study Areas BLM Wilderness Study Areas
Wilderness Areas BLM Wilderness Areas
Wilderness Areas—Humboldt-Toiyabe NF USDA FS Wilderness Areas—Humboldt-Toiyabe NF
Aress of Critical Environmental Concern BLM Aresas of Critical Environmental Concern
National Conservation Areas BLM National Conservation Areas
Wild horse/Burro Herd Areas BLM Wild horse/Burro Herd Areas
Elk Habitat BLM Elk Habitat
Black Bear Range/Habitat BLM Black Bear Range/Habitat
Bighorn Sheep Habitat BLM Bighorn Sheep Habitat
Sage Grouse, Winter Habitat BLM Sage Grouse, Winter Habitat
Sage Grouse, Summer Habitat BLM Sage Grouse, Summer Habitat
Sage Grouse, Nesting Habitat BLM Sage Grouse, Nesting Habitat
Pronghorn Antelope Habitat BLM Pronghorn Antelope Habitat
Mule Deer Range/Habitat BLM Mule Deer Range/Habitat
Pygmy Rabbit Points (1000 foot buffer) BLM Pygmy Rabbit Points
NNHP Threatened and Endangered Species Points (1000 foot buffer) BLM NNHP T & E Species Points
Lahontan Cutthroat Trout Points (1000 foot buffer) BLM Lahontan Cutthroat Trout Points
National Register of Historic Places (1000 foot buffer) NPS Spatial Geodatabase Points and Centroids

Each layer was then processed and analyzed in a manner that best represented its relative
importance and risk from fire. Table 30 summarizes how each layer was processed and
incorporated into the GIS model.
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Table 30. Value Input Layer GIS Processing Summary.

GIS
GIS Analytical
Input Layer Preprocess | Process Result

Census Block Polygon Centroids DENSITY MEAN Housing Density
Well Points DENSITY MEAN Housing Density
Mine Points (1000 foot buffer) UNION Infrastructure Value
Communication Points (1000 foot buffer) UNION Infrastructure Value
Communication Lines (1000 foot buffer) UNION Infrastructure Value
Power Points (1000 foot buffer) UNION Infrastructure Value
Power Lines (1000 foot buffer) UNION Infrastructure Value
Wilderness Study Areas ADD Resource Vaue
Wilderness Areas ADD Resource Value
Wilderness Areas — Humboldt —Toiyabe National Forest ADD Resource Value
Areas of Critical Environmental Concern ADD Resource Vaue
National Conservation Areas ADD Resource Value
Wild horse/Burro Herd Areas ADD Resource Vaue
Elk Habitat ADD Resource Value
Black Bear Range/Habitat ADD Resource Value
Bighorn Sheep Habitat ADD Resource Value
Sage Grouse, Winter Habitat ADD Resource Vaue
Sage Grouse, Summer Habitat ADD Resource Value
Sage Grouse, Nesting Habitat ADD Resource Value
Pronghorn Antelope Habitat ADD Resource Vaue
Mule Deer Range/Habitat ADD Resource Vaue
Pygmy Rabhbit Points (1000 foot buffer) ADD Resource Value
NNHP Threatened and Endangered Species Points (1000 foot

buffer) ADD Resource Vaue
Lahontan Cutthroat Trout Points (1000 foot buffer) ADD Resource Vaue
National Register of Historic Places (1000 foot buffer) ADD Resource Value

The 2 intermediary layers described above and housing density were combined to create
the final values at risk output, which represents the accumul ated val ues across the
landscape. Thislayer was then reclassified into acommon scale (1 to 4) before being
combined with housing density and tangible values to create the final Values at Risk

layer (Figure 20).
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6.0 Mitigation Approaches
6.1 Desired Future Conditions (DFC)
6.1.1 In Esmeralda County

When describing DFC it is important to bear in mind that a return to presettlement
conditions is neither practical nor probably attainable in most situations. Returning
wildland fire, where appropriate, to its natural role in the environment and taking other
steps to minimize hazardous fuel loading, the spread of noxious weeds, and the
preservation/protection of remnant or critical habitat and other important values is most
desirable and likely attainable.

It is desirable to reduce the amount of hazardous fuel near and adjacent to homes,
structures, and other facilities, such as livestock feed storage areas, and to modify the
vegetation structure and composition as necessary to protect life, property, and other
values at risk. Landowners and homeowners need to work with their local fire
department to determine the standards and methods necessary to provide a proper level of
protection. When fully implemented, the altered vegetation in combination with other
defensible space and fuels management practices will provide for firefighter and public
safety and afford fire suppression personnel a good chance of protecting values at risk
from wildland fire while respecting the aesthetic values important to the local residents
(See Section 6.8 for additional information).

The Great Basin is a complex ecosystem that has experienced substantial change over
time. Elevation, aspect, and slope affect the physical environment, and seasonal shiftsin
weather and year-to-year differencesin climate result in variable factors affecting
rangeland and other plant communities. All of these factors contribute to considerable
variation of vegetation characteristics and wildland fire patterns over space and time.

Prior to human occupation, fire and climate interacted to determine the vegetation on the
landscape. Since then, human activity, fire suppression policies, domestic animals, the
expansion of the pinyon-juniper woodland, and introduced species (especially invasive
plants) have been added to the equation. Fire and climate remain the major factors, but
other factors, such as cheatgrass production during ephemeral years, also influence the
outcome when fire occurs under various climatic conditions (NNSG 2004).

An observed phenomenon that may become more of afactor in the near future isthe
gradual warming of the environment. Whether or not “climate change” or “global
warming” is a human-caused phenomenon, warmer and drier climatic conditions during
the last decade have come on the heels of wetter and cooler conditions that had favored
increases in fuel accumulation. Whatever its cause, a warm climatic cycle can contribute
in any year to earlier snowmelt, drought, and heavy, isolated rainstorms. The early loss
of snow cover, patchy rainfall, and low soil water absorption during intense rainstorms
may contribute to lower live and dead fuel moisture during the summer months.
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Based on these and other factors, it is not realistic to assume that management actions can
recreate the plant communities and habitat that may have existed naturally and
historically. The desired outcome of the risk/hazard assessment and subsequent
mitigation project implementation is the creation of fuel complexes that reduces the fire
threat, increases protection of valued natural and man-made resources, provides for
firefighter and public safety, lowers the cost of firefighting and follow-up rehabilitation,
and improves the effectiveness of fire suppression efforts.

Achieving the desired outcome will be along-term process. The criteriato achieve the
vegetation patterns may change in response to changing climate conditions or altered
vegetation as aresult of disturbance, including wildland fire, in out years. The objective
isto work toward achieving a diverse vegetative mosaic on a landscape-scal e that will
provide suitable habitat for awide variety of plant and animal species. It isdesirableto
incorporate these areas into existing biologically diverse ecosystems or areas of critical
habitat and increase the amount of edge habitat favored by awide variety of animal and
bird species. Asindicated in a previous section, changes in vegetative type may aso aid
in wildland fire suppression by creating a change in fuel type. Stand-replacing crown
firesin brush or woodland fuels will become ground firesin areas of grass, which may be
less resistant to control.

A second objective is the creation and maintenance of strategically placed managed
areas, such as greenstrips, designed to protect values at risk. Projects designed to impede
the spread of wildland fire on alarger scale could incorporate fuel breaks, such as roads,
railroads, power transmission lines, and natural features, such as water courses, areas
with little vegetation, and areas of fire-resistant vegetation. Native vegetation would be
favored to the extent possible and would be reintroduced when practical and when the
probability of successis high.

6.1.2 Adjacent to Esmeralda County

Ecosystems or vegetative communities very seldom consider roads or legal boundaries
when establishing their perimeters. The process used to complete this analysis will ook
at vegetative types and other factors to ensure that there is a seamless transition from one
county to the next and the adjacent state.

6.2 Mitigation Goals and Objectives

Two important elements must be considered when identifying goals and objectives that
will achieve the desired results. First, and most important, is determining the primary
fuel types and condition of the fuelsin the county. Many people have recognized that
years of fire suppression and a variety of other factors have contributed to greatly altered
grasslands and rangelands and unhealthy woodlands. These altered systems are prone to
attack by invasive species, insects, and disease and are vulnerable to catastrophic
wildfire. Thisanaysiswill focus primarily on the rangelands within and adjacent to the
county because of their prevalence, overall economic importance, proximity to isolated
facilities, and susceptibility to wildfire.
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The second key element isto inform the public that lives outside of WUI areas about the
hazards and risks of wildland fire and how to mitigate those risks.

6.2.1 Goals
The primary mitigation goals are to:

Provide for firefighter and public safety.

Reduce hazardous fuel accumulations on wild lands and private lands within the
county.

Reduce risk of wildland fire impacting isolated areas in the wildland urban intermix
adjacent to federal lands.

Protect resource-dependent economies and infrastructure assets.

Restore and maintain healthy ecosystems on alandscape-scale that are not as
vulnerable to environmental disturbances outside the historical range of variability.
Coordinate federal and state efforts to secure adequate fuels treatment funding.
Reduce the costs of fire suppression and subsequent rehabilitation.

6.2.2 Objectives

Provide defensible space around isolated facilities and groups of isolated structures
by reducing the wildland fuel load and altering vegetative patterns.

Create different vegetative communities and vegetation patterns that are less
continuous, include more random openings, and consist of avariety of age classes, as
appropriate, to reduce fuel continuity and create barriers to wildland fire spread.
Reduce the likelihood of the establishment and perpetuation of undesirable plant
Species.

Coordinate federal, state, and local fuels management activities to take full advantage
of fuels mitigation work completed to date.

Create fuel breaksin appropriate locations.

Establish lines of communication with stakeholders and other agency partners
necessary to set project priorities, request and receive funding, carry out joint fuels
management projects, and fully implement the key elements of the defensible space
program.

Enhance ecosystem health by reducing the fuel loading and change stand composition
to more natural levels.

Support efforts to organize community-based action groups with a mission and focus
on fire prevention.

6.3 Available Treatment Options

Managing vegetation in the Great Basin is challenging due to soils, existing vegetation,
rainfall patterns, and other weather phenomena. What may work on one site may not
work on another, or a method that may work under one set of conditions at a given site
may not work under different conditions at the same site. Therefore, it may be necessary
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to consider a variety of treatment optionsin order to find the one best suited for a specific
project.

Other more subtle factors can come into play, aswell. For example, removing brush to
create afuel break without addressing invasive species can be trading one problem for
another. Soil disturbance should be kept to a minimum.

Projects and treatment options must be consistent with the goals and objectives outlined
in the Fire Management Plan, the Land Use Plan and other planning documents covering
the area to be treated, the 2001 Federal Fire Policy, and be viable within the limitations of
federal budgets.

An important factor to consider is many of the projects, especially those involving light
fuels, will require treatment in out years. Thereis no guarantee that managers can
receive funding for out-year treatment as part of the original project funding. It isoften
easier to receive funding for new projects than to receive funding to maintain past
projects, especially if the existing project lowers wildfire risk from extreme to moderate.
Therefore, it is extremely important to include a strong justification with afunding
request for out-year treatment project funding. Current efforts to inform lawmakers and
members of their staff of the importance to fund follow-up maintenance should be
continued.

6.3.1 Mechanical and Manual Treatment

Mechanica and manual treatment of fuels may be necessary to protect values at risk
scattered throughout the county in woodland areas or areas of excessive fuel loading
caused primarily by trees or brush. These treatments would involve the use of tools such
as chainsaws or heavy equipment such as aroller-chopper (or other similar types of
mechanical treatment devices) to remove smaller diameter trees and shrubs.

A common practice is to create treated strips—commonly known as shaded fuel breaks—
in woodlands and areas of brush ranging from 20 - 60 feet wide, depending on the density
and conditions of the fuels. Theideaisto create a mosaic, preferably with uneven edges.
Cultural sites should be avoided and areas necessary for the perpetuation of special status
species should be excluded from the treatment area. The width of the strips can often be
reduced when roads or other existing fuel breaks are incorporated into the project design.
In areas dominated by grasses or grass and brush, it may be necessary to create strips up
to 100 feet wide.

Theresult isan areathat will ater fire behavior, afford fire suppression personnel a better
opportunity to manage awildland fire, and create habitat conditions favored by awide
range of wildlife species.
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6.3.1.1 Mowing/M astication

The use of mowing/mastication where the terrain is favorable would involve mowing
and/or grinding or crushing vegetation to reduce fuel bed continuity or create stripsin
grass or shrub vegetation communities. Rotary mowers are pulled by tractors or other
pieces of equipment. Equipment that grinds or crushes vegetation (e.g., brushhogs) can
be towed or may be mounted on a piece of equipment.

In wooded areas and brush fields, the resulting wood chips could be left in place to hold
the soil and reduce the possibility of erosion. In wooded areas, once the right set of
conditions are determined, a low-intensity understory burn could be used as a follow-up
treatment to reduce the overall accumulation of dead and down fuel to levels more
closely resembling the average fuel loading for atypical site.

6.3.1.2 Hand Thinning and Brushing

Power saws can be used to thin sagebrush or pinyon-juniper stands. Although labor
intensive, the target species can be selectively removed. This method provides the
opportunity to selectively cut shrubs or treesin the treatment area, thereby leaving key
brush species necessary for wildlife, removing unhealthy trees or less desirable tree
species, creating a stand of a variety of size classes, and leaving or removing trees or
shrubs to create optimum canopy spacing or openings. Lower branches from trees can be
removed to reduce the likelihood of crown fires. The branches and other debris resulting
from the thinning process could be allowed to remain on the ground where they fell, piled
and burned, left to decay, or chipped and blown on the ground.

6.3.1.3 Chaining

Chaining involves dragging alarge chain between two bulldozers or other heavy
equipment through a stand of vegetation to rip out large trees or shrubs. This option must
be carefully analyzed based on the site to be treated because it is nonsel ective and the
associated ground disturbance may open large areas to noxious weed infestation. This
option may convert a stand of vegetation that was not too susceptible to wildland fire to
one that could burn with high intensity.

6.3.2 Livestock Grazing

A great deal of research has been conducted in the Great Basin to determine the effect of
grazing on cheatgrass and, to alesser extent, its close relative red brome. Grazing is not
the issueg; it isthe timing, intensity, and duration of the activity that needs to be managed
(NNSG 2004). Research suggeststiming of grazing may help control cheatgrass—winter
grazing may be effective in reducing cheatgrass density and vigor

(Emmerich, et al.1993). Steps must be taken to protect areas newly seeded with native
species from grazing to allow sufficient time for recovery. Any change to established
grazing permits must be closely coordinated with the appropriate permitting agency.
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6.3.3 Prescribed Fire

Brooks and Pyke (2001) note that fire can be used to either control invasive species or
restore historical fire regimes. However, the decision to use prescribed fireas a
management tool must consider the potential interrelationships between fire and invasive
species. The use of fire may not be afeasible or appropriate management action if fire-
tolerant invasive plants are present.

Prescribed burning is an option in mountain big sagebrush and Wyoming big sagebrush
sites in precipitation zones with 10 or more inches of precipitation annually (NNSG
2004). Prescribed fire may also be used to treat decadent stands of brush, certain grass
species where site conditions are favorable, or stands of pinyon-juniper that are
encroaching into areas of healthy sagebrush. Another appropriate use of prescribed fire
may be to reduce fuel loading following other forms of treatment.

The timing and intensity of the fire aswell asthe size of the fire are important factorsin
achieving desired results.

6.3.4 Chemical Control (Herbicides)

Herbicides may help control the spread or establishment of invasive species, such as
cheatgrass. Herbicides may also be used to treat areas of sagebrush to rgjuvenate
grasslands or create openings in dense stands of sagebrush to accomplish resource
management objectives. Tebuthiron (SPIKE) has proven effective for sagebrush control
in areas with an established understory of native grasses and forbs.

The use of herbicides can impact fire behavior, aswell. Results of a study released in
2002 by BASF and Synergy Resource Solutions, Inc. show that fire intensity was
significantly reduced in cheatgrass-infested areas treated by Plateau® (Kury, et a. 2002,
as quoted in NPS 2006). The study indicated flame heights and rates of spread were
lowered by 88 and 95%, respectively, as compared to untreated areas.

Where cheatgrass is abundant or likely to become abundant, native plant seeds often fail
to germinate or establish, and seeding alone does not necessarily decrease invasive
species cover or may even reduce native perennia plant cover (Brooks 2005 as quoted in
NPS 2007). Similarly, cheatgrass control isonly effective when combined with
treatments that establish perennial species (Harris and Goebel 1976, Klemmedson and
Smith 1964, Modley, et al. 1999 as quoted in NPS 2007). Likewise, in areas where there
already isasignificant component of native perennial plants present, chemicals can
control cheatgrass (Mosley, et a. 1999 as quoted in NPS 2007) and allow the native
plants to grow (NPS 2007). Where viable seed banks are available, native plant species
in burned areas that are treated can be expected to recover and flourish after the treatment
without the competition of cheatgrass (NPS 2006).

The use of Plateau® has proven effective in cheatgrass control both as a preemergent by
prohibiting the germination of cheatgrass seeds and as a postemergent herbicide applied
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after the cheatgrass has started to grow®. In the Great Basin the application of Plateau®
as apreemergent for the control of cheatgrass may be most effective in the fall, but
treatment should be based on stage of plant growth and long-term weather forecasts.
When Plateau® is used as a postemergent, an additive must be included in the herbicide
mixture to ensure that the herbicide penetrates the target plants. When appropriate,
glyphosate (trade name Roundup®) can be added to the mix after greenup to maximize
control of cheatgrass while minimizing impacts to nontarget native species (NPS 2007).

The use of selective herbicides may be more appropriate in the future as changes in the
climate expand the current range of invasive species. Areas being threatened by invasive
species could be treated while viable populations of native species are still present.

There are two important factors to consider when making the determination to use
herbicides: 1) drift of herbicide during application to targeted area and 2) potential
impacts to water sources and supplies.

6.3.5 Seeding

This treatment option can be used to restore degraded rangelands, rehabilitate decadent
stands of sagebrush, reestablish grasses and forbs on sites previously occupied by pinyon-
juniper, and for burned area rehabilitation. Seeding will often be used in conjunction
with some other treatment that is designed to prepare a suitable seedbed or to remove
competing or undesirable vegetation.

The decision to use native or nonnative grass species, such as crested wheatgrass, for
example, is dependent on the management goals and objectives outlined in the
management or activity plan(s) for the area to be treated and conditions present at the
site. The use of a nonnative seed mix may be appropriate when developing greenstrips or
for burned area rehabilitation, especially in areas where little precipitation is received.

Seedbed preparation is often necessary and the use o