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Introduction 
 
Fire, whether natural or human caused, has been a key process in reducing the surface, ladder, and 
crown fuels that reduce susceptibility to the adverse effects of severe wildfires. Many ecosystems within 
and adjacent to the monument have excessive fuels accumulation due to years of fire exclusion. These 
fuels have built up at various rates depending on conditions and past treatments. 

The existing direction under the 2001 SNFPA locates fuel treatments across broad landscapes that are 
linked to support one another so that the spread of wildland fire is interrupted and its intensity reduced. 
Continued use of these strategies in the Monument is intended to protect the resources including life, 
property, and sensitive resources, such as the giant sequoias, wildlife, cultural resources, and riparian 
areas. 

 The 1990 Mediated Settlement Agreement (MSA) recommended fuels inventories and fuel load 
reduction plans for the groves, which will be considered in the development of alternatives and in the 
environmental analysis for the Monument plan. 

Within the Monument, it is desirable for fire to recur in its characteristic pattern and resume its 
ecological role. Restoring fire regimes would greatly enhance the resilience of ecosystems to 
uncharacteristically severe or damaging fires. While the restoration of fire is likely to result in long-term 
reduction in susceptibility to large damaging fires, consideration of human health and safety and other 
resource values will require prioritization of fires to specific emphasis areas. In other areas permanent 
changes to fire regimes may result in long-term changes to the geographic distribution of ecosystems. 

Additional direction provided in the 2001 Sierra Nevada Forest Plan Amendment (2001 SNFPA) sets the 
highest priority for fuel reduction activities in the urban wildland intermix zone (WUI). These fuel 
reduction treatments are to protect human communities from wildland fires as well as minimize the 
spread of fires that might originate in urban areas. The goal is for fire suppression capabilities to be 
enhanced by modified fire behavior inside the zone (USDA Forest Service 2001e, Record of Decision, p. 
9). The desired condition for WUI within the Monument would follow the 2001 SNFPA guidelines to 
focus fuel reduction treatments in developed areas within the WUI zones. 

Affected Environment 
 
Sustainable ecosystem-based management, which is now the standard on most public lands, will be 
successful if fire policy and management are: (1) based on ecological principles; (2) integrated with other 
resource disciplines, such as wildlife, hydrology, and silviculture; and (3) are relevant for applications at 
large spatial and temporal scales (Keeley et al. 2009). 

Within the Monument, it is desirable for fire to recur in its characteristic pattern and resume its 
ecological role. Restoring fire regimes would greatly enhance the resilience of ecosystems to 
uncharacteristically severe or damaging fires. While the restoration of fire is likely to result in long-term 
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reduction in susceptibility to large damaging fires, consideration of human health and safety and other 
resource values will require prioritization of fires to specific emphasis areas. 

Characteristic Fire Regimes 

Restoring and maintaining long-term sustainability and health of fire-affected systems requires 
management objectives and strategies that are adapted to and consistent with the fire regimes of 
targeted ecosystems (Keeley et al. 2009).  

Spatial variation in forest structure is important for maintaining the ecological characteristics of 
ecosystems that provide wildlife habitat, ecosystem resilience, and biodiversity. Heterogeneous forest 
structures are characteristic, and "average" stand conditions are rare in active-fire Sierran mixed conifer 
forests (North et al. 2009). Knapp et al. (2009) recommend that prescribed burning be conducted at 
various times of the year or with different prescriptions (firing patterns) to maximize diversity and to 
alleviate the potential for undesired changes that may come with repeated burning at a single time of 
the year. 

Fire regimes can be described as varying in seasonality, frequency, size, patch size and distribution, fire 
intensity, severity, and fire type (Sugihara et al. 2006, Keeley et al. 2009). Van Wagtendonk and Fites-
Kaufman (2006) describe the fire regimes of the Sierra Nevada, and Sawyer et al. (2009) list the fire 
regime characteristics for the plant communities (alliances) of California. Both publications include the 
Monument ecosystems. These descriptions incorporate characteristic levels of heterogeneity within the 
individual plant communities. For more information about fire regimes for the Monument, see the fire 
regime table in Appendix H of the FEIS. 

Fire History 

Fire history on the Sequoia National Forest shows 60 percent of fires are attributed to lightning and 40 
percent to human causes. Within the Monument, 50 percent of fires are lightning-caused and 50 
percent human-caused. 

A total of 2,150 recorded fires occurred within the Monument between 1969 and 2010. Eighteen of 
these fires exceeded 100 acres. An additional 11 fires (exceeding 100 acres) burned partially into the 
Monument. 

In the past 40 years, lightning-caused fires have burned 1,240 acres (1 percent), and human-caused fires 
have burned 26,270 acres (7 percent) within the Monument (see table below). Between 2003 and 2011, 
the Sequoia National Forest managed 54,230 acres of fires caused by lightning (managed wildfire).   
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Table 1 Acres of Lightning and Human Caused Fires over 10 Acres in Size, by Administrative Area, in 
the Past 40 Years 

 

Administrative Area Lightning-Caused Managed Wildfire (1) Human-Caused 
Monument 1,240 

 
(1 percent) 

5,900 
 
(11 percent) 

26,270 (2) 

 

(7 percent) 
Sequoia National Forest outside 
 the Monument 

103,650 
 
(99 percent) 

48,330 
 
(89 percent) 

349,770 
 
(93 percent) 

Total 104,890 
 
(100 percent) 

54,230 
 
(100 percent) 

376,040 
 
(100 percent) 

1. Includes managed wildfire 2003-2011 
2. 16,700 acres of the 26,267 acres of human-caused fires in the Monument are attributed to the 2002 McNally Fire. 
 
Fuels Management 

This section describes the elements of fuels that are key to the assessment of wildland fire behavior. 

Fuel consists of a combination of living and dead vegetation. Fuel moisture content, size (surface area to 
volume), distribution and structural arrangement in the stand and on the landscape, quantity (loading), 
and chemical content interact with weather and slope to determine fire behavior. Changes to any of 
these variables can influence potential fire behavior and fire effects to meet the desired outcomes of a 
management activity. Weather conditions (such as relative humidity, wind) during a fire also influence 
fire behavior and can be adjusted to accomplish specific desired effects if fires are prescribed to burn 
under a limited set of weather conditions, prescription parameters, and weather windows. Fuel 
management is important because it gives us the opportunity to modify the pattern of future fire by 
modification of today's fuel (Husari et al. 2006). 

Fuel structure can be described in terms of arrangement such as vertical or horizontal continuity, 
surface fuels, or crown fuels. Ladder fuels provide continuity between surface fuels and crown fuels, 
providing surface fires a potential path to the canopy and increasing crown fire potential. Fuels can also 
be described in terms of stand structure, species composition, and chemical composition. 

Fuel loading is a quantifiable measure of fuel in a given area, usually expressed in tons per acre by size 
class. Fuel load is a key characteristic that is useful for identifying when current fuel conditions will 
support fire intensities and severities that exceed historic reference conditions. Fuel loadings are often 
assessed before treatment to determine how much to reduce the fuels. Sequoia groves in the 
Monument have been inventoried and assessed for average fuel loading. These inventories represent 
the range of conditions in the groves and include surface fuel and duff loadings. The giant sequoia grove 
averages (for 16 giant sequoia groves), including duff, are up to approximately 60 tons per acre (for 
more detailed data see the silviculture report). Where the fuel conditions are likely to support fire that is 
not characteristic of an ecosystem, fuel treatments are considered. 
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Fuels managers within the fire organization take the fire behavior assessment and develop goals and 
objectives to move the fuels situation toward the desired condition. The 1988 Sequoia National Forest 
Land and Resource Management Plan (USDA Forest Service 1988a) recognized the role of fire as a 
natural process and a needed component in forest ecosystems. The policy of appropriate management 
suppression response was adopted with the Forest Plan in 1988. In 2001 the Sierra Nevada Forest Plan 
Amendment adopted the use of lightning-caused fires to provide for resource benefits. In recent years, 
the focus of fire policy and management has shifted toward the complex goal of managing fire. Current 
Federal Wildland Fire Policy guidelines are found in the Guidance for Implementation of Federal 
Wildland Fire Management Policy (February 13, 2009) (USDA and USDI 2009). 

Fuels management can be viewed as managing potential fire intensity. Fire intensity refers to the 
amount of energy released by the fire (USDA Forest Service 2001d, p. 242) and is a physical parameter 
that can be related to flame length. Fire intensity can be determined from the product of biomass 
consumption (energy), rate of spread of the fire, and heat content of the fuel (Agee 1996). 

A natural baseline comparison of what fuel conditions should be is the historic fire regime. Each fire 
regime has a characteristic range of frequency and severity which influences and is influenced by the 
vegetation within it. Fire severity is a description of fire effects on the biological and physical 
components of the ecosystem (see Appendix H in the FEIS). The characteristics of the fire regime help 
define the mosaic of vegetation types, age classes, and succession stages on the landscape (Turner et al. 
1993). Fuels managers often measure the spatial distribution of fuels in the current fire regime and 
relate it to the historic fire regime to determine the appropriate direction of fuels management (Sando 
1978). The characteristics of the historic fire regime are often supported by a fuel loading and structure 
that existed before European settlement. 

While there are many important lessons to learn from the past, we believe we cannot rely on past forest 
conditions to provide us with blueprints for current and future management (Stephens et al. 2010). In 
particular, the nature and scale of past variability in climate and forest conditions, coupled with our 
imprecise ability to fully reconstruct those conditions, introduce a number of conceptual and practical 
problems (Millar and Woolfenden 1999a). Detailed reconstructions of historical forest conditions, often 
dendro-ecologically based, are very useful, but represent a relatively narrow window of time and tend 
to coincide with tree recruitment in the generally cooler period referred to as the little ice age. As such, 
manipulation of current forests to resemble past conditions may not produce the desired result when 
considering future climates (Stephens et al. 2010). 

Within the Monument, ongoing fire and fuels management activities include prescribed burning, 
managed wildfire, and vegetation treatments. Site specific project level analysis is required for the fuels 
reduction activities proposed in this document. 
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Landscape Conditions 

Fire Susceptibility 

To quantify the shift of vegetation from a resilient fire-dependent ecosystem to an ecosystem that is 
susceptible to uncharacteristic damage from wildfire, a fire susceptibility rating was developed for the 
Sequoia National Forest. Fire susceptibility is an indicator of the possibility of large severe fires. There is 
higher potential for large severe fires in areas of high and moderate fire susceptibility under high fire 
danger weather conditions than in areas of low susceptibility. The rating uses severity, hazard, and risk 
to identify areas on the forest that have high, moderate, or low susceptibility to wildfire (shown in the 
table below). This index is used as a tool for prioritizing areas that need treatment, particularly around 
communities within high fire susceptibility areas. 

Table 2 Monument Acres in High, Moderate, and Low Fire Susceptibility 

Defense zones  11,970  32,290  1,080  45,340 
(26 percent)  (71 percent)  (2 percent)  (100 percent rounded) 

Threat zones  21,280  108,150  16,090  145,520 
(15 percent)  (74 percent)  (11 percent)  (100 percent) 

Sequoia groves  4,160  22,720  950  27,830 
(15 percent)  (82 percent)  (3 percent)  (100 percent) 

 

Picture 1 Low Susceptibility flame lengths generally between 0 and <4 feet 

Picture 1 

 

 Fire Susceptibility 

          High          Moderate          Low           Total 

Monument   44,830   245,700   37,780  328,310 
(14 percent) (75 percent) (11 percent) (100 percent) 
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Picture 2 Moderate Susceptibility flame lengths generally between 4 and <8 feet 

Picture 2 

 

 

Picture 3 High Susceptibility flame lengths generally greater than 8 feet 

Picture 3 
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Fire Return Interval 

Fire return interval describes how often fires occur in a particular location. This is a temporal attribute of 
the fire regime that is measurable by determining when fire occurred last on each of the acres of the 
Monument and comparing this with the historic interval between fires for the vegetation type. Fire 
return interval is an indicator of how close the Monument is to the historic fire regime. Some attributes 
of the fire regime that would not be addressed by simply putting fire back into the ecosystem are: 
seasonality, severity, intensity, fire type, and complexity. 

The fire return interval for a given vegetation type can be used in conjunction with fire history maps to 
determine which areas in the Monument have missed natural fires. This information is known as the fire 
return interval departure (FRID), as shown in the following table. A fire return interval departure map 
was developed by Sequoia and Kings Canyon National Parks from vegetation, fire history, and historic 
fire frequency data to assess the departures from the historical fire return interval in areas within the 
Monument.  A fire return interval departure index was reclassified into five categories: extreme, high, 
moderate, low, and barren/water (see FRID map in map package). 

Table 3 Departure from Fire Return Interval in Monument, Sequoia Groves and WUI Zones 

Fire  Rating   Acres in  Percent of   Acres in   Percent   Acres  Percent   Acres in    Percent 
Return   Monument    Monument  Defense   of      in   of  Sequoia  of Groves 
Interval      by FRID   Zones  Defense  Threat   Threat    Groves   by FRID 

Departures Class Zones Zones Zones Class 
by   by 

FRID FRID 
Class Class 

5-17 Extreme 146,160 45 23,460 52 62,860 43 19,480 70 
intervals 
missed 

2-4.9 High 72,770 22 11,630 26 27,430 19 5,410 19 
intervals 
missed 

0-1.9  Moderate  71,320  22  5,120  11  33,650  23  2,190  8 
intervals 
missed 

<0 intervals   Low 30,890 9 4,370 10 18,730 13 650 2 
missed 

Barren/ 7,180 2 760 1 2,860 2 90 1 
water 

Total  328,320 100  45,340 100   145,530 100  27,830 100 
(rounded)     (rounded )           (rounde d)                   (rounded) 
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The ecosystems of the Monument have largely been protected from the effects of fire for almost a 
century. As a result, live and dead fuels have increased along with the development of denser conifer 
forests and chaparral ecosystems. Prior to 1992, logging in the Monument on National Forest System 
and private lands primarily consisted of the large overstory trees, accelerating growth in the dense 
understory, and increasing landscape-level homogeneity of fuel structure (Weatherspoon 1996, 
McKelvey and Johnston 1992). Therefore, compared with pre-settlement (1875) conditions, the current 
Sierra Nevada forests are generally younger, denser, smaller in diameter, and more homogeneous 
(McKelvey et al. 1996). Because of high productivity and various forest management activities, the lower 
and middle elevation mixed conifer forests have likely experienced greater change in structure and fuels 
conditions than have either higher elevation forest or foothill vegetation (Weatherspoon 1996). 

Many studies have documented the importance of large trees in forests for many ecological processes 
and their value for wildlife habitat (North et al. 2009). Some research suggests that, for managing fuels, 
most of the reduction in fire severity is achieved by reducing surface fuels and thinning smaller ladder-
fuel trees. What is considered a ladder fuel differs from stand to stand, but typically these are trees from 
10 to 16 inches in diameter. If trees larger than this are thinned, it is important to provide reasons other 
than for ladder-fuel treatment (North et al. 2009). 

In the Monument, the historic fire regime has been the guide for restoration of fire-dependent 
ecosystems. The underlying assumption is that the natural forest is one that has many biodiversity 
characteristics that need to be maintained in the future for viable animal populations and structural 
diversity (Agee 1993). Old forests of mixed conifer and ponderosa pine developed with much more 
frequent and low severity fires. These forests had more open understories, fewer downed logs, and 
possibly fewer snags than currently exist (Agee 1993). In fact, logs on the forest floor may have been 
consumed on a regular basis during frequent low-intensity surface fires (Agee 1993). The Sequoia 
National Forest, following 2001 SNFPA direction, still retains important biological legacies such as snags, 
down logs, and canopy cover to maintain important wildlife habitat characteristics. Wildfires do not 
always leave a significant component of snags and downed logs compared to prescribed fires. 

Picture 4 Fire Return Interval 

Picture 4 
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Picture 5 High to Extreme Fire Return Interval Departure (FRID) 

 Picture 5 

 

Picture 6 Moderate Fire Return Interval Departure (FRID) 

Picture 6 

 



13 
 

Picture 7 Low Fire Return Interval Departure (FRID) 

Picture 7 

 

 

Restoration and Maintenance 

Restoration of Fire as an Ecological Process 

Fire is such a pervasive disturbance in nearly all Monument ecosystems that failure to include it as part 
of managing large landscapes will inevitably lead to unintended outcomes (Keeley et al. 2009). The 
restoration and long-term maintenance of Monument ecosystems will require the restoration of fire as 
an ecological process. Restoring the natural role of fire in many parts of the Monument will require a 
focused restoration of the fuel conditions that support fire. However, mechanical treatments, biomass 
removal, and even fire treatments that are specifically applied to reduce fuel loads or manipulate 
potential fire behavior are temporary in nature. 

Maintaining Fire as an Ecological Process 

Long-term maintenance of fire-dependent ecosystems will require the return of characteristic fire 
regimes to Monument landscapes. Maintaining the fuel characteristics of ecosystems is only part of the 
solution, and fire is not likely to return simply because the fuel characteristics are restored. 

Historic fires were a combination of Native American-ignited and lightning fires. While many of the fires 
were ignited locally, others would have burned into the Monument from adjacent areas. 
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There are some noted examples where the use of fire alone appears to have successfully promoted 
spatial heterogeneity and ultimately resilient forests (Stephens et al. 2010). In two different upper 
elevation Sierra Nevada mixed conifer forests that have experienced about 30 years of managed 
wildfires, the amount of stand-replacing fire in recent large fires was very low (3-12 percent) (Collins et 
al. 2007). Based on field data (Collins 2004) and satellite-derived images of fire severity (Collins et al. 
2009, 2010), these large fires created a large degree of spatial heterogeneity both within individual 
forest stands and across the landscape (Stephens et al. 2010). 

In the summer of 2010, the Sequoia National Forest jointly managed the Sheep wildfire with Sequoia 
and Kings Canyon National Parks for 9,000 plus acres in the Monument and Park. This fire was allowed 
to burn into the Monarch Giant Sequoia Grove, effectively reintroducing fire and lowering hazardous 
fuel loading within fifty-two acres of giant sequoia trees. In the summer of 2011, the more than 20,000 
acre Lion Fire was managed for multiple objectives in the Golden Trout Wilderness by the Sequoia 
National Forest.  In this area there is no record of a large fire occurring within the last 90 years. High 
snowpack and cool temperatures of spring and early summer provided an opportunity to re-introduce 
fire into this area of the wilderness, successfully achieving the principles of ecological restoration and a 
range of beneficial fire effects. The recent experiences with the Sheep and Lion Fires indicate that 
managed wildfire is an effective treatment tool in terms of fire severity, size and length of burning. 
Using fire as a tool, helps to restore landscape structure and heterogeneity, as well as produce fire 
effects associated with natural diversity (Odion and Hanson, 2006). Fire restores its past influence as a 
patchwise and stand-thinning disturbance agent as well as a facilitator of species diversity and fire-
adapted conifers in Sierran forests (Odion and Hanson, 2006). (See Sheep and Lion Fire photos below). 

Certainly challenges exist in increasing the area burned by managed wildland fire, including smoke 
production and the risk of fires burning outside desired boundaries. Uncertainty about future climates 
necessitates that managers and the interested public accept more variation in fire behavior and effects 
when managing both prescribed and wildland fires (Stephens et al. 2010). The status quo of focusing 
primarily on fire suppression policies will inevitably result in large, high severity wildfires that will not 
conserve any of the values that managers and the public desire from forests (high quality water, 
aesthetics, wildlife habitat for many species, recreation, carbon sequestration) (Stephens et al. 2010). 
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Pictures 8 and 9 show the Sheep Managed Wildfire in the Monument, 2010.  Pictures 10 and 11 show 
the Lion Fire in the Golden Trout Wilderness, 2011. 

Picture 8 

 

Picture 9 
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Picture 10 

 

 

Picture 11 
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Wildland Urban Intermix 

Wildland urban intermix (WUI) zones are areas where human habitation is mixed with areas of 
flammable wildland vegetation.  There are an estimated 45,342 acres of defense zone and 145,522 acres 
of threat zone in the Monument. These zones may be further delineated during site-specific project 
analysis.  The Sequoia National Forest is adjacent to 41 “communities at risk” from wildfire. Thirteen of 
these communities have community wildfire protection plans (CWPPs) in place. The communities of 
Kennedy Meadows, Pine Mountain, and Alder Creek are currently in the process of developing a CWPP. 
The majority of these communities are serviced by the following Fire Safe Councils: Sequoia, Alder 
Creek, Kern Valley, and Highway 180. 
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Environmental Effects 
 
Legal and Regulatory Compliance 

Fire and Fuels Giant Sequoia National Monument Standards and Guidelines 

The following standards and guidelines are from the 1988 LRMP, the 1990 MSA, and the 2001 SNFPA. 

Table 4 Unchanged Standards/Guidelines for All Action Alternatives (B, C, D, E, F) 

 Unchanged Standards / Guidelines 
Fuel treatments in wildland urban 
intermix (WUI) areas. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Threat zone standards and guides do 
not apply to Alternatives C and D. 
Dbh limits described in this section 
do not apply to Alternatives C, D, E, 
and F. 
 
 
 
 
 
 
 

Defense zone of the wildland urban intermix zone: activity-
related standards and guidelines 
 
Fuel treatments 
 
Design mechanical fuel treatments to remove the material 
necessary to achieve the following outcomes: 
 
On over 90 percent of the stand area achieve an average flame 
length of 4 feet or less if the stand was to burn under 90th 
percentile fire weather conditions. Stands with less than 40 
percent canopy cover , achieve an average live crown base 
height of 15 feet; 40 to 70 percent canopy cover, achieve an 
average live crown base height of 20 feet; and greater than 70 
percent canopy cover, achieve an average live crown base height 
of 25 feet. 
 
To enhance stand heterogeneity, do not mechanically treat the 
remaining 10 percent of the stand area. 
 
Achieve the fuels outcomes described above through thinning 
from below to remove surface and ladder fuels. (2001 SNFPA 
ROD, Appendix A, p. A-46). 

 
 
Threat zone of the wildland urban intermix zone: fuel treatments 
(2001 SNFPA ROD, Appendix A, pp. A-47-48.) 
 
Design mechanical fuel treatments to remove the material 
necessary to achieve the following outcomes: 
 
On over 85 percent of the stand area achieve an average flame 
length of 6 feet or less if the stand was to burn under 90th 
percentile fire weather conditions. Stands with less than 40 
percent canopy cover, achieve an average live crown base height 
of 15 feet; 40 to 70 percent canopy cover, achieve an average 
live crown base height of 20 feet; and greater than 70  
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Alternatives C and D remove the 
land allocation of general forest; 
(1)instead, Monument-wide fuel 
treatment standards and 
guidelines were created; however, 
mechanical treatments in Alternative 
D only apply in the WUI. Dbh limits 
described in this section do not 
apply to Alternatives C, D, E, and F. 
 
 
 
 

Unchanged Standards / Guidelines   
 

percent canopy cover, achieve an average live crown base height 
of 25 feet. 
To enhance stand heterogeneity, do not mechanically treat the 
remaining 15 percent of the stand area. (2001 SNFPA ROD, 
Appendix A, p. A-47) 
 
Design mechanical treatments to achieve the fuels outcomes 
described above through understory thinning to remove surface 
and ladder fuels up to 20 inches dbh. Focus treatments on 
removing suppressed and intermediate trees. Apply treatments 
to enhance stand heterogeneity. When conducting treatments in 
dense stands with uniform tree size and spacing, introduce 
heterogeneity into such stands by creating small (typically less 
than 1 acre), irregularly-spaced openings. Canopy cover 
reductions may be needed to meet fuels objectives, but do not 
exceed a 20 percent reduction in the dominant and co-dominant 
trees. (For example, a stand’s canopy cover may be reduced 
from a pre-treatment level of 70 percent down to 50 percent to 
meet fuels objectives.) (2001SNFPA ROD, Appendix A, pp. A-47-
48). 
 
In westside forest types, where pre-treatment canopy cover is 
between 50 and 59 percent, design mechanical treatments to 
retain a minimum of 50 percent canopy cover in dominant and 
co-dominant trees. In stands that currently have between 40 and 
50 percent canopy cover, do not reduce canopy cover except 
where canopy cover reductions result from removing primarily 
shade-tolerant trees less than 6 inches dbh. 
 
For prescribed fire treatments, use multiple entries as needed to 
achieve fuels management objectives, up to two burns per 
decade and four burns over 20 years. 

 
General Forest (2001 SNFPA ROD, Appendix A, p. A-49): activity-
related standards and guidelines 
 
Fuel treatments 
Design mechanical fuel treatments to remove the material 
necessary to achieve the following outcomes: 
 
On over 75 percent of the stand area achieve an average flame 
length of 6 feet or less if the stand was to burn under 90th 
percentile fire weather conditions. Stands with less than 40 
percent canopy cover, achieve an average live crown base height 
of 15 feet; 40 to 70 percent canopy cover, achieve an average 
live crown base height of 20 feet; and greater than 70  
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Fuel treatment and protection 
planning reforestation plans.  Does 
not apply to Alternative D. 
 
 

 
The structural change to treatment 
acres by mechanical methods. 
 
 
 
 
 
 

 
Fuel treatments in forested stands of 
large trees with moderate to dense 
canopy cover. 
 
Mechanical treatments in 
Alternative D only apply in the WUI. 
 
Dbh limits described in this section 
do not apply to Alternatives C, D, E, 
and F. 
 
 
 
 
 
 
 
 

Unchanged Standards / Guidelines 
 

percent canopy cover, achieve an average live crown base  
height of 25 feet. 
 
To enhance stand heterogeneity, do not mechanically treat the 
remaining 25 percent of the stand area. 
 
Design mechanical treatments to achieve the fuels outcomes 
described above through understory thinning to remove surface 
and ladder fuels up to 20 inches dbh. Focus treatments on 
removing suppressed and intermediate conifer trees (2001 
SNFPA ROD, Appendix A, p. A-49). 

 
 
Incorporate fuel treatment and protection planning into 
reforestation plans.  Ensure that tree stocking levels and 
silvicultural goals are consistent with fuel reduction objectives in 
plantations located in high and moderate fire hazard and risk 
areas (2001 SNFPA ROD, Appendix A, p. A-25). 

 
The structural change to treatment acres by mechanical 
methods is limited to one per decade.  Treatments should be 
designed to be effective for at least 10 years.  When subsequent 
entries within 10 years are needed to reduce surface fuels, 
prescribed fire is the preferred method.  When burning 
opportunities are limited, mechanical treatments such as 
mastication, and piling, are allowed (2001 SNFPA ROD, Appendix 
A, p. A-25). 

 
Design mechanical fuel treatments to remove the material 
necessary to achieve the following outcomes: 
 
On over 75 percent of the stand area achieve an average flame 
length of 6 feet or less if the stand was to burn under 90th 
percentile fire weather conditions.  Stands with less than 40 
percent canopy cover, achieve an average live crown base height 
of 15 feet; 40 to 70 percent canopy cover, achieve an average 
live crown base height of 20 feet; and greater than 70 percent 
canopy cover, achieve an average live crown base height of 25 
feet. 
 
To enhance stand heterogeneity and to maintain intact 
biological processes, particularly soil biota that may be affected 
by mechanical treatments, do not mechanically treat the 
remaining 25 percent of the stand area. 
 
Design mechanical treatments to achieve or approach the fuels  
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Prescribed fire treatments 
 
 
 

 
Unplanned ignitions 
 
 
 
 

 
Historic fire return (2) 

 
 
 
 
 
 
 
 
 
                                                                           

Unchanged Standards / Guidelines 
 

outcomes described above by removing surface and ladder fuels 
less than 12 inches dbh.  Allow incidental felling of trees 
between 12 and 20 inches dbh where required for operability.  
Retain felled trees on the ground where needed to achieve 
down woody material standards of 10 to 20 tons per acre in logs 
greater than 12 inches diameter at midpoint. 
 
Do not reduce canopy cover in dominant and co-dominant trees 
by more than 10 percent across a stand following mechanical 
treatments. (For example, if canopy cover in a stand’s dominant 
and co-dominant trees in 80 percent, retain at least 70 percent 
canopy cover in dominant and co-dominant trees following 
mechanical treatment). (2001 SNFPA ROD, Appendix A, p. A-26). 
 
In westside forest types, where pre-treatment canopy cover is 
between 50 and 59 percent, design mechanical treatments to 
retain a minimum of 50 percent canopy cover in dominant and 
co-dominant trees.  Do not reduce canopy cover in stands that 
currently have between 40 and 50 percent canopy cover, except 
where canopy cover reductions result from removing shade-
tolerant trees less than 6 inches dbh.  In the eastside pine forest 
type, retain a minimum of 30 percent canopy cover. (2001 
SNFPA ROD, Appendix A, p. A-26). 

 
For prescribed fire treatments, use multiple entries as needed to 
achieve fuels management objectives, up to two burns per 
decade and four burns over 20 years. (2001 SNFPA ROD, 
Appendix A, p. A-26) 

 
Lightning caused fires can be used to reduce fuel loads or to 
provide other resource benefits, such as conserving populations 
of fire-dependent species. (2001 SNFPA ROD, Appendix A, p. A-
12). 
 

 
Give priority to restoring historic fire return intervals where 
possible.  Emphasize fire restoration in pin and mixed-conifer 
forests.  In mixed-conifer forests, fire return intervals vary by 
aspect and topographic position, with most frequent burning on 
south and west facing aspects. (2001 SNFPA ROD, Appendix A, p. 
A-40). 
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Lower elevation fuel treatments (3) 

 

 
 
 
 

Unchanged Standards / Guidelines 
 

Emphasize fuel treatments in stands at lower elevations with 
high fire hazard in the pine, mixed conifer.  Emphasize fuel 
treatments on the upper two-thirds of south and west facing 
aspects near roads.  Use mechanical treatments where fire 
managers determine a high potential for: (a) prescribed fire 
escape due to excessive fuel accumulations; (b) unacceptable 
smoke impacts; or (c) canopy cover and old forest structure loss 
due to excessive surface and ladder fuels. (2001) SNFPA ROD, 
Appendix, A, p. A-40) 

1. For this EIS, this land allocation is renamed General Monument 
2. This standard and guideline is associated with the old forest emphasis land allocation, which has been removed from Alternatives C and D.  
However, this standard and guideline will be carried forward in general for all alternatives (except E) and not tied to a land allocation. 
3. Ibid 
 

Table 5 Revised Standards / Guidelines for All Action Alternatives (B, C, D, E, F) 
 
 Revised Standards / Guidelines 
Fire management 
 
Revised from 1988 LRMP 

Meet at least once annually with cooperating agencies to 
coordinate prescribed burning plans for projects located on 
adjacent lands and to coordinate fire protection activities. 

Vegetation and fuels treatments in 
shrub-fields 
 
Revised from 2001 SNFPA ROD, 
Appendix A, p. A-25 

Design treatments in brush and shrub patches to remove the 
material necessary to achieve the following outcomes from 
wildland fire under 90th percentile fire weather conditions: (1) 
wildland fires would burn with an average flame length of 8 feet 
or less; (2) the fire’s rate of spread would be less than 50 percent 
of the pre-treatment rate of spread; and (3) fire line production 
rates would be doubled.  Treatments should be effective for 
more than 5 years. 

  
 

Table 6 Deleted Standards / Guidelines for All Action Alternatives (B, C, D, E, F) 
 Deleted Standards / Guidelines 
Fire management 
 
Deleted from 1988 LRMP p. 4-38 

Plan for a fire management program with an average efficiency 
index of $6.70/acre each decade. 

Fire prevention 
 
Deleted from 1988 LRMP CF 7, p. 4-
89 

Focus fire prevention program on commercial timber harvesting 
activities. 

IPM (integrated pest management) 
Deleted from 1988 LRMP p. 4-39 
 

Implement IPM with emphasis on developed recreation sites. 

 
 
 
Strategically placed fuel treatments 
 

Deleted Standards / Guidelines 
 

 
Strategically place fuel treatments across the landscape to 
achieve fuel conditions that reduce the size and severity of 
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Deleted from 2001 SNFPA ROD, 
Appendix A, p. A-25. 

wildland fires.  Maintain 30 to 40 percent of each landscape 
(outside the defense zone of the urban wildland intermix zone) 
in a condition that meets fuel management objectives. (2001 
SNFPA ROD, Appendix A, p. A-25) 

Deleted  from SNFPA ROD, 
Appendix A, p. A-25 

Locate fuel treatments to interrupt wildland fire spread and 
reduce fire severity.  Typically locate treatment areas on the 
upper two-thirds of the slope, on south and west aspects, in mid 
and lower elevation vegetation types.   Conduct fuel treatments 
in areas of high fire hazard and risk with human safety and the 
Wildland Urban Intermix Zone as the first priority. 

 

Strategies for Fire and Fuels, by Alternative 

Table 7 Strategies for Fire and Fuels, by Alternative 

Strategy Alt 
B 

Alt 
C 

Alt 
D 

Alt 
E 

Alt 
F 

1. Focus fire prevention programs on recreation use and residential 
areas. X X X X X 

2. When the use of fire is not appropriate (poor air quality days) or 
desirable (an abundance of ladder fuels that pose a threat to public 
safety or adjacent communities), mechanical 1 treatments can be 
used to accomplish fuel management objectives.2 X X X X X 

3. When the use of fire could threaten the named giant sequoias 
inside WUI zones, use mechanical treatments and/or hand thinning 
to protect the individual trees. 

  
X 

  4. Promote a range of natural fire effects by allowing low, 
moderate, and high intensity fires to burn in the Monument. X X X X X 

5. For fires started by natural ignitions (lightning strikes), determine 
whether to allow them to burn on a case-by-case basis. X X X X X 

6. Conduct prescribed burning at various times of the year, and with 
different prescriptions (firing patterns), to maximize biodiversity 
and to avoid undesirable changes from repeated burning at the 
same time of year. X X X X X 

7. Avoid aerial application of retardant or foam within 300 feet of 
waterways. This does not require the helicopter or air tanker pilot in 
command to fly in such a way as to endanger his or her aircraft, 
other aircraft or structures, or compromise ground personnel 
safety.  X X X X X 
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1 Mechanical treatment is the use of self-propelled equipment. 
1 In some instances, mechanical treatments are restricted to the WUI defense zone only. 
 

Table 8 Strategies for Ecological Restoration, by Alternative 

Strategy Alt B Alt C Alt D Alt E Alt F 

8. Restore fuel conditions to allow fire to burn in its 
characteristic pattern and allow fire to resume its ecological role. X X X X X 

9. Manage fire and fuels to produce a vegetation mosaic of age 
classes, tree sizes, and species composition to protect the objects 
of interest and help maintain environmental, social, and 
economic benefits, such as those associated with tourism. X X X X X 

10. Manage high-intensity fires to create openings, and tolerate 
relatively high mortality, in fairly extensive areas of the 
Monument outside of the WUI, to reduce fuels or to improve the 
diversity of vegetation and habitat characteristics in the 
Monument. 

 

X X 

  11. Manage some high-intensity fires on a limited basis and 
tolerate relatively high mortality to reduce fuels or to improve 
the diversity of vegetation and habitat characteristics in the 
Monument. X 

  

X X 

12. Prioritize treatments for fuels reduction and ecological 
restoration by land allocations/management areas as follows:3 

1) WUI defense zones 

2) TFETA areas of high and moderate fire susceptibility 
within 1/4-mile of the reservation boundary (see 
following map) 

 

 

 

X X X X 

  

 

X     

                                                               
3 This list applies to the land allocations/management areas present in each alternative. For example, the TFETA is only 
proposed in Alternatives B and F, and the WUI threat zone is not included in Alternatives C and D. 
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Table 8 Strategies for Ecological Restoration, by Alternative 

Strategy Alt B Alt C Alt D Alt E Alt F 

3) WUI threat zone 

4) Giant sequoia groves (not previously treated in 1 through  

 

5) TFETA areas of high fire susceptibility (not previously 
treated in 2) 

6) Old forest emphasis areas (not previously treated in 1 
through 5) 

 

X   X  

 

X X X X  

 

X     

X     

13. Prioritize treatments for fuels reduction and ecological 
restoration by land allocations/management areas as follows: 

1) WUI defense zones 

2) TFETA areas of high and moderate fire susceptibility 
within 1/4-mile of the reservation boundary (see 
following map) 

3) Giant sequoia groves (not previously treated in 1 and 2) 

4) TFETA areas of high fire susceptibility (not previously 
treated in 2) 

5) WUI threat zones 

6) Old forest emphasis areas (not previously treated in 1 
through 5) 

    X 
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Table 9 Strategies for Fuels Reduction, by Alternative 

Strategy Alt B Alt C Alt D Alt E Alt F 

14. Locate fuel treatments and manage wildfires (when 
available) across broad landscapes so that the spread and 
intensity of wildfire is reduced. X X X X X 

15. Locate the tribal fuels emphasis treatment area (TFETA) 
along the eastern boundary of the Tule River Indian Reservation 
(see following map). Focus fuel treatments in the TFETA to slow 
the spread of fire and to protect the objects of interest in the 
Monument, the reservation, and their watersheds from severe 
fire effects. The first priority for fuel reduction treatments in the 
TFETA is those areas within 1/4 mile of the reservation boundary 
with high and moderate fire susceptibility, and in the Long 
Canyon area. X 

   

X 

16. Use the following tools for fuels reduction, in order of 
priority:  

1) prescribed fire, mechanical treatment, managed wildfire 
(when available) 

2) prescribed fire and managed wildfire (when available), 
mechanical treatment 

3) managed wildfire (when available), prescribed fire, 
mechanical treatment 

4) mechanical treatment, prescribed fire, managed wildfire 
(when available) 

 

5) combination of tools determined by site-specific analysis 

 

X     

 

X    

 

 X   

 

  X  

 

   X 
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Table 10 Strategies Specific to WUI Management, by Alternative 

Strategy Alt B Alt C Alt 
D 

Alt E Alt F 

17. Allow low to moderate intensity fires to burn in the Monument, 
including within giant sequoia groves. X X X X X 

18. Provide a minimum 100-foot defensible space (CFR Section 4291) for 
all structures on administrative sites, structures authorized by permit, 
and for developments adjacent to National Forest System lands. X X X X X 

19. Use graduated fuelbreaks as treatments in the WUI defense zone. 

 

X 

    

Fire and Fuels Objectives 

Table 11 Objectives for Fire and Fuels, by Alternative 

Objective Alt B Alt C Alt 
D 

Alt E Alt F 

1. Meet at least once annually with cooperating agencies to coordinate 
prescribed burning plans for projects located on adjacent lands and to 
coordinate fire protection activities. X X X X X 

2. Use grove-specific fuel load reduction plans to determine where 
mechanical treatments are needed prior to the re-introduction of fire 
(MSA, pp.9-11, b. Grove Management). X 

  

X X 

3. When wildfires occur, determine if they can be managed to reduce 
fuels in giant sequoia groves and their ecosystems to promote ecological 
restoration.  

 

X X 

  4. Re-introduce fire to achieve ecological restoration goals in the giant 
sequoia groves on an average of 5% of grove acres per year, according to 
their fuel load reduction plans (MSA, pp.9-11, b. Grove Management). X X X X X 
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Guidance for Implementation of Federal Wildland Fire Management Policy 

The following guidelines from the Guidance for Implementation of Federal Wildland Fire Management 
Policy (February 13, 2009) should be used to provide consistent implementation of federal wildland fire 
policy: 

1. Wildland fire management agencies will use common standards for all aspects of their fire 
 management programs to facilitate effective collaboration among cooperating agencies. 

2. Agencies and bureaus will review, update, and develop agreements that clarify the jurisdictional 
 inter-relationships and define the roles and responsibilities among local, state, tribal, and 
 federal fire protection entities. 

3. Responses to wildland fire will be coordinated across levels of government regardless of the 
 jurisdiction at the ignition source. 

4.      Fire management planning will be intergovernmental in scope and developed on a landscape 
 scale. 

5. Wildland fire is a general term describing any non-structure fire that occurs in the wildland. 
 Wildland fires are categorized into two distinct types: 

 a. Wildfires – Unplanned ignitions or prescribed fires that are declared wildfires  

 b.  Prescribed fires – Planned ignitions. 

6. A  wildland fire may be concurrently managed for one or more objectives, and objectives can 
 change as the fire spreads across the landscape. Objectives are affected by changes in fuels, 
 weather, topography; varying social understanding and tolerance; and involvement of other 
 governmental jurisdictions having different missions and objectives. 

7. Management response to a wildland fire on federal land is based on objectives established in 
 the applicable land and resource management plan. 

8. Initial action on human-caused wildfire will be to suppress the fire at the lowest cost with the 
 fewest negative consequences with respect to firefighter and public safety. 

9. Managers will use a decision support process to guide and document wildfire management 
 decisions. The process will provide situational assessment, analyze hazards and risk, define 
 implementation actions, and document decisions and rationale for those decisions. 
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Assumptions and Methodology 
 
Assumptions 

Ecological Restoration 

The need to address the fuels buildup in the Monument was addressed in the Clinton proclamation:  

These forests need restoration to counteract the effects of  a century of fire suppression and logging. 
Fire suppression has caused forests to become denser in many areas, with increased dominance of 
shade-tolerant species. Woody debris has accumulated, causing an unprecedented buildup of surface 
fuels. One of the most immediate consequences of these changes is an increased hazard of wildfires of a 
severity that was rarely encountered in pre-euroamerican times. Outstanding opportunities exist for 
studying the consequences of different approaches to mitigating these conditions and restoring natural 
forest resilience (Clinton 2000, pages 24095-24096). 

Fire is such a pervasive disturbance in nearly all Monument ecosystems that failure to include it as part 
of managing large landscapes will inevitably lead to unintended outcomes (Keeley et al. 2009). The 
restoration and long-term maintenance of Monument ecosystems will require the restoration of fire as 
an ecological process. Restoring the natural role of fire in many parts of the Monument will require a 
focused restoration of the fuel conditions that support fire. However, mechanical treatments, biomass 
removal, and even fire treatments that are specifically applied to reduce fuel loads or manipulate 
potential fire behavior are temporary in nature. 

Long-term maintenance of fire-dependent ecosystems will require the return of characteristic fire 
regimes to Monument landscapes. Maintaining the fuel characteristics of ecosystems is only part of the 
solution, and fire is not likely to return simply because the fuel characteristics are restored. 

Determination of where ecological restoration is needed in the Monument will be based on site-specific 
analysis and existing condition data, including fuel loading, Fire Return Interval Departure, Fire History, 
Fire Susceptibility and Giant Sequoia Grove inventory data. 

Use of Science 

Science Advisory Board (SAB) 

Advisory IX. Undesirable Fire Effects 

Fire and fuels management strategies and proposed fuel reduction activities in the GSNM FEIS, Chapters 
2, 3 and 4 adequately address the Science Advisory Board issue of undesirable fire effects (see Chapter 2 
of this FEIS). 
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Advisory XXIII. Defense Zone 

Fire and fuels management proposed fuel reduction activities in the GSNM FEIS, Chapters 2, 3 and 4 
adequately consider prescribed fire and managed wildfire as viable fuel treatment options along with 
mechanical/hand treatments within the WUI defense and threat zones (see Chapter 2 of this FEIS). 

Science Considered 

The most current and applicable science was considered and used in the Fire and Fuels sections of the 
GSNM FEIS. Examples include Stephens 2010, North 2009, Keeley 2009, Knapp 2009, Sawyer 2009, 
Odion and Hanson 2006, Husari 2006, and Van Wagtendonk 2006. For a detailed list of science used, see 
the literature cited and reference section, FEIS. 

Assumptions for All Alternatives 

The environmental effects of the six alternatives proposed for managing the Monument are compared 
with respect to Issue #4: 

Fuels Management/Community Protection 

Fuels reduction, as proposed to protect communities and objects of interest in the Monument, may not 
be effective in terms of how much is treated and the kinds of treatments used (Chapter 1, Issues). 

Wildland Urban Intermix (WUI)  

The wildland urban intermix (WUI) is an area where human habitation is mixed with areas of flammable 
wildland vegetation.  It extends out approximately 1 ½-mile from developed private land in areas that 
have residences, commercial buildings or administrative sites with facilities.  It is comprised of two 
zones: an inner ¼ mile wide buffer (the defense zone) and an outer 1 ¼ -mile wide buffer (the threat 
zone). The actual boundaries of the WUI zones are determined locally, based on the distribution of 
structures and communities adjacent to or intermixed with National Forest System lands. Boundaries 
are adjusted when new structures or developed areas are discovered.  

The WUI defense zone is the buffer in closest proximity to communities and areas with higher densities 
of residences, commercial buildings, and/or administrative sites with facilities.  The actual defense zone 
boundaries are determined at the site specific project level following national, regional, and forest 
direction.  Strategic landscape features such as roads, barriers, changes in fuel types, and topography 
are used in delineating the physical boundary of the defense zone. Defense zones should be of sufficient 
extent that fuel treatments within them will reduce wildland fire spread and intensity and suppression 
forces can succeed in protecting human life and property. 

The WUI threat zone typically buffers the defense zone. Threat zone boundaries are determined at the 
site specific project level following national, regional, and forest direction. They are delineated also with 
strategic landscape features. 
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Throughout the Monument, even in WUI zones and the Tribal Fuels Emphasis Treatment Area (TFETA), 
mechanical treatments will be limited or prohibited: 

• in wilderness (existing and proposed) 
• in wild and scenic river corridors 
• in inventoried roadless areas 
• in research natural areas 
• in riparian conservation areas 
• on slopes exceeding 35 percent 
• in areas greater than 9,000 feet in elevation 
• in areas more than ¼ mile from a road 

Based on these constraints, approximately 23 percent of the 328,315 acres of National Forest System 
land in the Monument could be considered for mechanical treatments (alone or in conjunction with fire 
treatments), compared to about 77 percent that could be considered for fire treatments.  

Within the WUI defense zone, approximately 30% of the area could be considered for mechanical 
treatments and 24% within the WUI threat zone. 

Within the TFETA, approximately 15% of the 56,643 acres could be considered for mechanical 
treatments, compared to about 85% that could be considered for fire and hand treatments. Of the 85%, 
48% is within roadless areas. 

The following guidelines from the Guidance for Implementation of Federal Wildland Fire Management 
Policy (February 13, 2009) were used in the fire and fuels analysis: 

1. Wildland fire management agencies will use common standards for all aspects of their fire 
 management programs to facilitate effective collaboration among cooperating agencies. 

2. Agencies and bureaus will review, update, and develop agreements that clarify the jurisdictional 
 inter-relationships and define the roles and responsibilities among local, state, tribal, and 
 federal fire protection entities. 

3. Responses to wildland fire will be coordinated across levels of government regardless of the 
 jurisdiction at the ignition source. 

4. Fire management planning will be intergovernmental in scope and developed on a landscape 
 scale. 

5. Wildland fire is a general term describing any non-structure fire that occurs in the wildland. 
 Wildland fires are categorized into two distinct types: 

 a. Wildfires – Unplanned ignitions or prescribed fires that are declared wildfires 

  b.  Prescribed fires – Planned ignition 
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6.    A wildland fire may be concurrently managed for one or more objectives, and objectives can 
 change as the fire spreads across the landscape. Objectives are affected by changes in fuels, 
 weather, topography; varying social understanding and tolerance; and involvement of other 
 governmental jurisdictions having different missions and objectives. 

7. Management response to a wildland fire on federal land is based on objectives established in 
 the applicable land and resource management plan. 

8.  Initial action on human-caused wildfire will be to suppress the fire at the lowest cost with the 
 fewest negative consequences with respect to firefighter and public safety. 

9. Managers will use a decision support process to guide and document wildfire management 
 decisions. The process will provide situational assessment, analyze hazards and risk, define 
 implementation actions, and document decisions and rationale for those decisions. 

Trade-offs between types of treatments 

Fire is a management tool, capable of doing much of the work to restore ecological processes. The use 
of prescribed fire is beneficial in that it is planned, controlled, and can be less expensive than mechanical 
treatments and used on ground too steep or inaccessible for mechanical means. 

Managed wildfire can be used as a tool to reintroduce fire to the ecosystem, reduce unnatural fuel 
accumulations, promote resilient forest structures under appropriate conditions and produce fire effects 
associated with natural diversity. Fire restores its past influence as a patch-wise and stand-thinning 
disturbance agent as well as a facilitator of species diversity and fire-adapted conifers. 

Mechanical treatments can be effective tools to modify stand structure when fire alone is undesirable or 
in combination with prescribed fire.  In areas with heavy fuel accumulations, mechanical means such as 
hand cutting or self-propelled could be used before fire is reintroduced. 

Resource Topics 

Resource topics include:  Characteristic Fire Regimes, Fire History, Fuels Management, Landscape 
Conditions, Fire Susceptibility, Fire Return Interval, Restoration of Fire as an Ecological Process, Wildland 
Urban Intermix, and SPECTRUM Model projections. 

Methodology 

The SPECTRUM Model was used to model and evaluate the alternatives. 

Fire susceptibility, as an indicator of the possibility of large severe fire, is used in the analysis to compare 
alternatives. 

Fire susceptibility is derived from ratings of hazard (flame length), risk (fire occurrence), and severity 
(elevation).  The Flammap model and GIS layers representing hazard, risk, and severity are combined to 
produce different levels of fire susceptibility. 
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Hazard is defined by  projected flame length using weather, fuel moisture, fuel descriptions, canopy 
cover, slope and aspect data. 

Risk is represented by the average number of fires per year for a given area, based on historic fire 
occurrence. 

Severity is defined primarily as a function of elevation.  Historically, fire seasons are shorter and fire 
intensities are lower at higher elevations. 

1. The following are the primary metrics used in the analysis of alternatives: 

• Size of wildland urban intermix (WUI) zones 
• Percent of area treated by prescribed fire and mechanical means in each alternative (SPECTRUM 

Model) 
• Fire susceptibility – estimated acres of moderate and high fire susceptibility 

Indirect Effects 
 
Direct Effects 

The alternatives in this programmatic level plan do not propose site specific ground disturbing activities 
and therefore do not directly impact natural resources. 

Indirect Effects 

Wildland Urban Intermix (WUI) Zones 

Alternative A (No Action) 

Alternative A maintains the current management direction of the Monument and adheres to the 2001 
SNFPA priorities and direction for fire and fuels management. 

Common to all alternatives, the focus for fuel reduction activities is in the wildland urban intermix 
(WUI). Alternative A continues to use the WUI defense zone of generally 1/4 mile (45,342 acres) and the 
threat zone of 1 1/4 mile (145,522 acres). (See accompanying map packet, Wildland Urban Intermix 
[Alternatives A, B, E, and F] Map.) 

In Alternative A (No Action), the current fuel conditions and their associated fire risks in the Wildland 
Urban Intermix are likely to be maintained and continue to increase with time. 

Alternative B (Proposed Action) 

Alternative B continues use of the WUI defense zone of generally 1/4 mile (45,342 acres) and threat 
zone of 1 1/4 mile (145,522 acres). (See accompanying map packet, Wildland Urban Intermix 
[Alternatives A, B, E, and F] Map.) The actual boundaries of the WUI are determined locally, based on 
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the distribution of structures and communities adjacent to or intermixed with national forest lands. 
Strategic landscape features such as roads, changes in fuel types, and topography are used in 
delineating the physical boundary of the WUI (2001 SNFPA). 

The alternatives can be contrasted based on the amount of area included in the WUI zones. All 
alternatives provide a buffer between developed areas and wildlands. The size of the WUI in 
Alternatives A, B, E and F is generally 1 1/2 mile, represented by approximately 58 percent of the 
Monument, as compared to 300 feet or 3 percent in Alternative C, and 200 feet or 1 percent in 
Alternative D. 

Fuel reduction activities in the WUI zone are designed to protect human communities from wildland 
fires, as well as minimize the spread of fires that might originate in urban areas. The management      
objective in the WUI zone is to enhance fire suppression capabilities by modifying fire behavior inside 
the zone and providing a safe and effective area for possible future fire suppression activities. 

Alternative B includes a 20-inch diameter tree cutting limit, focusing on the smaller diameter ladder 
fuels in the WUI defense zone for fuels reduction and fire protection. This is compared to a 30-inch 
diameter tree cutting limit in the WUI defense zone in Alternatives A and E, and no diameter limit in 
Alternative F. 

Alternatives A, B, E and F propose more areas for fuel reduction activities in the WUI zones than 
Alternatives C and D. The proposed activities are expected to modify fire behavior and reduce the threat 
of severe wildfire to human communities. Safe firefighter access in the event of a fire will be enhanced 
as surface and ladder fuel levels are reduced. 

Alternative C 

Fuels management in Alternative C is focused on areas of human use and influence. This alternative 
proposes a WUI defense zone of approximately 300 feet (8,304 acres) or 3 percent of the Monument. 
(See accompanying map packet, Wildland Urban Intermix [Alternative C] Map.) A threat zone is not 
included in this alternative. Developed recreation and administrative sites are proposed to be managed 
as a WUI zone. There is no diameter limitation for tree cutting in the WUI defense zone for fuels 
reduction and fire protection, however, according to SEKI personnel, there is rarely a need to cut a tree 
over 8 inches. In the WUI, mechanical treatments are proposed to be used to reduce fuels to the point 
where prescribed fire or managed wildfires could burn without harming high value resources. Tree 
removal is allowed as a by-product of fuels reduction or public safety activities, when clearly needed for 
ecological restoration and maintenance or public safety. 

Alternative C proposes fewer areas for fuel reduction activities in the WUI defense zone and less of a 
buffer between developed areas and the wildlands that is designed to provide protection to human 
communities from severe fire, than Alternatives A, B, E and F. 
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Alternative D 

Alternative D proposes a WUI defense zone of approximately 200 feet (4,603 acres) or 1 percent of the 
Monument. (See accompanying map packet, Wildland Urban Intermix [Alternative D] Map.) A threat 
zone is not included in this alternative. The diameter limitation for tree cutting in the WUI defense zone 
is 12 inches for fuels reduction and fire protection. The trees cut in the WUI remain on-site. Mechanical 
treatments could be used to reduce fuels to the point where prescribed fire or managed wildfires could 
burn without harming high value resources. Tree cutting outside the WUI defense zone is only allowed 
to reduce risks to public and firefighter safety. 

Alternative D proposes the fewest areas for fuels reduction activities in the WUI defense zone of all of 
the alternatives, providing the smallest buffer between developed areas and the wildlands to protect 
human communities from the threat of severe fire. 

Alternative E 

Alternative E continues use of the wildland urban intermix (WUI) defense zone of generally 1/4 mile 
(45,342 acres) and threat zone of 1 1/4 mile (145,522 acres). (See accompanying map packet, Wildland 
Urban Intermix [Alternatives A, B, E, and F] Map). For Alternative E, the WUI defense and threat zones 
are the only land allocations included from the 2001 SNFPA. The WUI zones are included in this 
alternative as the MSA did not address the need to protect the objects of interest and the urban 
interface from wildfire. 

The size of the WUI in Alternatives A, B, E, and F is represented by approximately 58 percent of the 
Monument, reducing the threat of severe wildfire to human communities, compared to 3 percent in 
Alternative C and 1 percent in Alternative D. 

In Alternative E, where WUI zones overlap with wildernesses, wilderness guidelines for fire and fuels 
management take precedence over those proposed in WUI zones. 

Alternative F 

Alternative F continues use of the WUI defense zone of generally 1/4 mile (45,342 acres) and threat 
zone of 1 1/4 mile (145,522 acres). (See accompanying map packet, Wildland Urban Intermix 
[Alternatives A, B, E, and F] Map.) The size of the WUI in Alternatives A, B, E, and F is represented by 
approximately 58 percent of the Monument compared to 3 percent in Alternative C and 1 percent in 
Alternative D. 

Alternative F includes a no diameter tree cutting limit in the WUI defense zone, as compared to a 20-
inch diameter limit in the WUI defense zone in Alternative B, and a 30-inch diameter limit in the WUI 
defense zone in Alternatives A and E. 

Alternatives A, B, E and F propose more areas for fuel reduction activities in the WUI zones than 
Alternatives C and D.  Alternative F proposes more areas focused on ecological restoration activities, 
with no diameter limits in most areas than Alternatives A, B, C, D and E.  The proposed activities which 
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remove surface and ladder fuels are expected to modify fire behavior and reduce the threat of severe 
wildfire to human communities.  Safe firefighter access in the event of a fire will be enhanced as these 
fuel levels are reduced. 

 All Alternatives 

In the Monument and in WUI zones, mechanical treatments will be limited or prohibited in many areas 
based on constraints such as slopes exceeding 35%, riparian conservation areas, wild and scenic river 
corridors, roadless areas, research natural areas or wilderness. Within the WUI defense zone, 
approximately 30% of the area could be considered for mechanical treatments and 24% within the WUI 
threat zone. 

Tribal Fuels Emphasis Treatment Area (TFETA) 

Alternatives A, C, D and E 

Alternatives A, C, D and E do not include the Tribal Fuels Emphasis Treatment Area (TFETA). Less 
protection would potentially be provided to the Tule River Indian Reservation, its watersheds and also to 
the objects of interest and watersheds in the Monument from severe wildfire spreading from one to the 
other in Alternatives A, C, D and E as compared to Alternatives B and F which include the TFETA. 

Alternative B (Proposed Action) and Alternative F 

Alternatives B and F propose an area (56,643 acres) for fuels reduction emphasis in the Monument 
adjacent to the Tule River Indian Reservation (See accompanying map packet, Alternatives B and F Map). 
The Tribal Fuels Emphasis Treatment Area (TFETA) is designed to act as a fuels emphasis area bordered 
by road systems, natural barriers and topographic features that logically define a perimeter where 
within the boundary of, fuels reduction activities could take place. Fuels reduction activities in the 
TFETA, focus on protecting the reservation and its watersheds from severe fire effects. The first priority 
for fuels reduction in the TFETA is within 1/4 mile of the Monument/reservation boundary (3,397 acres) 
or in the Long Canyon area. 

In the Monument and in the TFETA mechanical treatments will be limited or prohibited in many areas 
based on constraints such as slopes exceeding 35%, riparian conservation areas, wild and scenic river 
corridors, roadless areas, research natural areas or wilderness. Within the TFETA, approximately 15% of 
the 56,643 acres could be considered for mechanical treatments, compared to about 85% that could be 
considered for fire and hand treatments. Of the 85%, 48% is within roadless areas. 

The addition of the TFETA in Alternatives B and F is expected to provide a reduction in surface and 
ladder fuels, modifying fire behavior and decreasing the threat of severe wildfire to the Tule River 
Reservation, its watersheds and also to the objects of interest and watersheds in the Monument. Safe 
firefighter access in the event of a fire would be enhanced as fuel levels are reduced. 
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Fuels Management Activities 

Alternative A (No Action) 

Within Alternative A, ongoing activities include prescribed fire, managed wildfire and vegetation 
treatments. Site specific project level analysis is required for fuels reduction activities proposed in the 
action alternatives. 

The priorities for the management tools used for fuels reduction in Alternative A are: 

1. mechanical means 

2. prescribed fire 

3. managed wildfire (unplanned natural ignitions) 

In compliance with the Mediated Settlement Agreement (MSA), Alternative A continues to require an 
approved fuel load reduction plan to use mechanical treatment methods inside giant sequoia grove 
boundaries, and motorized equipment can only be used in wildfire situations. Within grove 
administrative boundaries and grove influence zones, Alternative A prefers prescribed fire and managed 
wildfire as the main fuel reduction method, along with the allowance of mechanical treatments. 

In Alternative A (No Action), the current fuel conditions and their associated fire risks are likely to be 
maintained and continue to increase with time. 

Alternative B (Proposed Action) 

Priority for fuels reduction in the combined WUI and TFETA areas would be: 

1. WUI defense zones 

2. TFETA areas of high and moderate fire susceptibility within 1/4 mile of the reservation boundary 

3. WUI threat zone 

4. Giant sequoia groves (not previously treated in 1 through 3) 

5. TFETA areas of high fire susceptibility (not previously treated in 2) 

6. Old forest emphasis areas (not previously treated in 1 through 5) 

The priorities for the management tools used for fuels reduction in Alternative B are: 

1. prescribed fire 

2. mechanical means 

3. managed wildfire (unplanned natural ignitions) 
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Emphasis is placed on the use of prescribed fire as a fuels management tool in this alternative with 
mechanical means secondary. Prescribed fire can help reduce surface fuels and restore some of the 
ecological processes with which mixed-conifer forests have evolved (North et al. 2009). When stands 
cannot be burned, reducing fuels to moderate fire behavior is still a key priority because wildfire is likely 
to burn the area eventually. A few of the ecological benefits of fire are achieved with mechanical fuel 
reduction, but thinning is not an effective substitute for fire in affecting ecosystem processes. Reducing 
surface fuels is as important as reducing ladder fuels (North et al. 2009). 

The proposed fuel reduction activities in Alternative B are expected to reduce surface and ladder fuels, 
modifying fire behavior and resulting in fuel conditions that move the area toward the desired condition 
of supporting fire to occur in its characteristic pattern and resume its ecological role. Canopy base 
heights would increase as understory fuels and small trees are removed or burned. Alternative B 
includes multiple tools for decreasing fuel buildups and reducing the risk of uncharacteristically large-
scale wildfire, which may threaten the objects of interest. Alternative B proposes more areas for fuel 
reduction activities, reducing the threat of severe wildfire to human communities and natural resources 
than Alternatives A, C, D, and E. 

The goal of protecting giant sequoia groves in the Monument from unusually severe wildfires includes 
the re-introduction of fire by utilizing prescribed fire and managed wildfire as tools to restore and 
conserve grove ecosystems. Giant sequoia groves can be protected from wildfire by altering fuel 
conditions inside of groves, altering fuel conditions outside of groves, or both (Stephenson 1996). Within 
grove administrative boundaries and grove zones of influence (ZOI) and in accordance with grove fuel 
load reduction plans, Alternative B prefers prescribed fire and managed wildfire as fuel reduction tools. 
The giant sequoia grove average fuel loading (for 16 giant sequoia groves), including duff, are up to 
approximately 60 tons per acre (for more detailed data see the silviculture report). Groves with 
excessive accumulations of fuel would be allowed mechanical intervention before fire is re-introduced. 

Alternative C 

The priorities for the management tools used for fuels reduction in Alternative C are: 

1. prescribed fire and managed wildfire (unplanned natural ignitions) 

2. mechanical means 

The use of prescribed fire (planned ignitions) and managed wildfire (unplanned natural ignitions) are 
emphasized in Alternative C to achieve land and resource management goals. Fires potentially would be 
allowed to burn hot enough to create openings, and relatively high mortality would be tolerated in fairly 
extensive areas of the Monument outside of the WUI, allowing for a range of fire effects. 

Alternative C proposes less areas for fuel reduction activities than Alternative A, B, E and F, and relies on 
managed wildfire (unplanned natural ignitions) when they occur, to modify fuel conditions and fire 
behavior, reducing the threat of severe wildfire to human communities and natural resources. 
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The goal of protecting sequoia groves in the Monument from unusually severe wildfires includes the re-
introduction of fire by utilizing prescribed fire and managed wildfire as tools to restore and conserve 
grove ecosystems. Sequoia groves can be protected from wildfire by altering fuel conditions inside of 
groves, altering fuel conditions outside of groves, or both (Stephenson 1996). Sequoia groves in 
Alternative C are proposed to be managed using a mix of managed wildfire and prescribed fire, with 
some mechanical treatments to modify fuel loading, ladder fuels, and burn frequencies providing 
adequate conditions for giant sequoia regeneration. 

Alternative D 

The priorities for the management tools used for fuels reduction in Alternative D are: 

1. managed wildfire (unplanned natural ignitions) 

2. prescribed fire 

3. mechanical means (only under limited circumstances in WUI defense zone) 

Alternative D has the greatest potential opportunity for allowing natural fire processes and managed 
wildfire of all the alternatives. Emphasis is placed on the use of managed wildfire (unplanned natural 
ignitions) followed by prescribed fire to restore and maintain ecosystems, and accomplish fuels 
management objectives in the Monument. Using fire as a tool, helps to restore landscape structure and 
heterogeneity, as well as produce fire effects associated with natural diversity (Odion and Hanson, 
2006). 

Fires will potentially be allowed to burn hot enough to create openings and tolerate high mortality in 
fairly extensive areas of the Monument outside of the WUI, allowing for a range of fire effects. 

Alternative D proposes the fewest areas for fuel reduction activities of all the alternatives, and relies on 
managed wildfire (unplanned natural ignitions) when they occur, to modify fuel conditions and fire 
behavior, reducing the threat of severe wildfire to human communities and natural resources. 

Giant sequoia groves in Alternative D would be managed using managed wildfire and prescribed fire. In 
general, fires would not be suppressed unless they occur in the WUI, threaten human safety, or have the 
potential to kill mature sequoias. 

Alternative E 

The priorities for the management tools used for fuels reduction in Alternative E are: 

1. mechanical means 

2. prescribed fire 

3. managed wildfire (unplanned natural ignitions) 
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Alternative E includes multiple tools for decreasing surface and ladder fuels, modifying fire behavior to 
reduce the risk of uncharacteristically large-scale wildfire, which may threaten the objects of interest. 

In compliance with the MSA, Alternative E continues to require an approved fuel load reduction plan to 
use mechanical treatment methods inside grove boundaries, and motorized equipment can only be used 
in wildfire situations. However, it allows for the highest diameter limits of all alternatives for tree cutting 
in giant sequoia groves within WUI defense and threat zones. 

Within grove administrative boundaries and grove influence zones, in accordance with grove fuel load 
reduction plans, Alternative E prefers prescribed fire and managed wildfire as fuel reduction methods 
with mechanical treatments allowed. 

Alternative F 

Priority for fuels reduction in the combined WUI and TFETA areas would be: 

1. WUI defense zones 

2. TFETA areas of high and moderate fire susceptibility within 1/4 mile of the reservation boundary 

3. Giant sequoia groves (not previously treated in 1and 2) 

4. TFETA areas of high fire susceptibility (not previously treated in 2) 

5. WUI threat zone 

6. Old forest emphasis areas (not previously treated in 1 through 5) 

For Alternative F, there are no priorities for the management tools used for fuels reduction. The three 
tools – mechanical means, prescribed fire, and managed wildfire – will be used in combination based on 
site-specific analysis and existing conditions. 

This alternative proposes more areas focused on ecological restoration activities with no diameter limits 
in most areas than Alternatives A, B, C, D and E.  The proposed activities which remove surface and 
ladder fuels are expected to modify fire behavior resulting in fuel conditions that move the area toward 
the desired condition of supporting fire to occur in its characteristic pattern and resume its ecological 
role.  Canopy base heights would increase as understory fuels and small trees are removed or burned.  
Removal of the larger diameter trees would be for ecological restoration purposes. 

Alternative F includes multiple tools for decreasing fuel buildups and reducing the risk of 
uncharacteristically large-scale wildfire, which may threaten the objects of interest.  This alternative 
proposes more areas for fuel reduction activities, reducing the threat of severe wildfire to human 
communities and natural resources than Alternatives A, C, D and E. 

Alternative F allows for biomass removal, including tree cutting (no diameter limit) and the potential for 
tree removal when clearly needed for ecological restoration and maintenance or public safety. 
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A few of the ecological benefits of fire are achieved with mechanical fuel reduction, but thinning is not 
an effective substitute for fire in affecting ecosystem processes. Reducing surface fuels is as important 
as reducing ladder fuels (North et al. 2009). Research suggests that for managing fuels most of the 
reduction in fire severity is achieved by reducing surface fuels and thinning smaller ladder fuel trees 
(Agee et al. 2000, Agee and Skinner 2005, Stephens et al. 2009). What is considered a ladder fuel differs 
from stand to stand, but typically these are trees in the 10- to 16-inch dbh classes (North et al. 2009). If 
trees larger than this are thinned, it is important to provide reasons other than for ladder-fuel treatment 
(North et al. 2009). In most cases, thinning 20- to 30-inch dbh trees will not affect fire severity (North et 
al. 2009). This research indicates that by reducing surface fuels and thinning smaller diameter trees less 
than 16 inches, fire severity is reduced and fuels management objectives can be achieved. It is suggested 
by research that mechanical treatment plus fire, fire only, and mechanical only treatments using whole 
tree harvest systems were all effective at reducing potential fire severity under severe fire weather 
conditions. Retaining the largest trees within stands also increased fire resistance (Keeley 2009). 

The goal of protecting giant sequoia groves in the Monument from unusually severe wildfires includes 
the re-introduction of fire by utilizing prescribed fire and managed wildfire as tools to restore and 
conserve grove ecosystems.  Groves with excessive accumulations of fuel would be allowed mechanical 
intervention before fire is re-introduced. Mechanical methods of biomass removal are allowed as part of 
sequoia grove management in Alternative F. The method of treatment would be determined in a site-
specific analysis designed to address the conditions found in each grove. 

All Alternatives 

Fire as a critical natural process will be integrated into fuels management activities in the Monument. 
The Forest Service's response to wildland fires is based on ecological, social, and legal consequences of 
the fire. The circumstances under which a fire occurs and the likely consequences for firefighter and 
public safety and welfare, natural and cultural resources, and values to be protected dictate the 
appropriate response to the fire (Guidance for Implementation of Federal Wildand Fire Management 
Policy, February 2009). 

Federal wildland fire management policy allows for a wildland fire to be concurrently managed for one 
or more objectives and objectives can change as the fire spreads across the landscape. Objectives are 
affected by changes in fuels, weather, topography; varying social understanding and tolerance; and 
involvement of other governmental jurisdictions having different missions and objectives. 

Unplanned natural ignitions in all alternatives would be evaluated on a case-by-case basis at the project 
level to determine if the fire would be allowed to burn. Managed wildfires would use strategies and 
tactics commensurate with protection of human health, safety, and natural and cultural resource values. 
Risks and complexities for all ignitions would be analyzed in order to determine those ignitions which 
could be successfully managed for ecological benefit. Managed wildfire can be used as a tool to 
reintroduce fire to the ecosystem, reduce unnatural fuel accumulations, and promote resilient forest 
structures under appropriate conditions (Fites-Kaufman 2005). 
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Fire Return Interval Departure (FRID) 

Fire return interval describes how often fires occur in a particular location. This is a temporal attribute of 
the fire regime that is measurable by determining when fire occurred last on each of the acres of the 
Monument and comparing this with the historic interval between fires for the vegetation type. Fire 
return interval is an indicator of how close the Monument is to the historic fire regime. The fire return 
interval for a given vegetation type can be used in conjunction with fire history maps to determine 
which areas in the Monument have missed natural fires. This information is known as the fire return 
interval departure (FRID) (see the FRID table below and map in map package). 

Alternative A (No Action) and Alternative E 

Alternatives A and E propose similar areas for fuel reduction activities in the Monument and in areas of 
high and extreme FRID. These alternatives prioritize mechanical fuel reduction methods over prescribed 
fire and managed wildfire (unplanned natural ignitions), providing less opportunity for allowing natural 
fire processes in areas of high and extreme FRID than alternatives B, C, D, and F. 

Alternative B (Proposed Action) and Alternative F 

Alternatives B and F propose more areas for fuel reduction activities in the Monument and in areas of 
high and extreme FRID than Alternatives A, C, D, and E. Alternative B prioritizes prescribed fire as a fuel 
management tool and Alternative F utilizes prescribed fire in combination with all the tools. With 
emphasis on prescribed fire, Alternative B provides greater opportunity for restoring ecological 
processes using fire in areas of high and extreme FRID than alternatives A, E and F. 

Alternatives C and D 

Alternatives C and D prioritize the use of managed wildfire (unplanned natural ignitions) and prescribed 
fire, providing the greatest potential opportunity for restoring ecological processes using fire within 
areas of high and extreme FRID, outside the WUI and throughout the Monument. Using fire as a tool, 
helps to restore landscape structure and heterogeneity, as well as produce fire effects associated with 
natural diversity (Odion and Hanson, 2006). Fire restores its past influence as a patchwise and stand-
thinning disturbance agent as well as a facilitator of species diversity and fire-adapted conifers in Sierran 
forests (Odion and Hanson, 2006). 
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Table 12 Estimated Acres of Extreme, High, Moderate, and Low FRID located within the WUI Defense 
Zone, Threat Zone, and TFETA by Alternative 

 

 

 

 

 

 Alternative 

Area A B C D E  F 

Defense Zone  

Extreme 21,470 21,470 4,200 2,310 21,470 21,470 

High 13,750 13,750 2,010 1,220 13,750 13,750 

Moderate 5,230 5,230 1000 510 5,230 5,230 

Low 4,100 4,100 890 500 4,100 4,100 

Barren/Water 800 800 200 70 800 800 

Total Acres 45,350 45,350 8,300   4,610 45,350 45,350 

Threat Zone       

Extreme 60,610 60,610 0 0 60,610 60,610 

High 30,560 30,560 0 0 30,560 30,560 

Moderate 32,870 32,870 0 0 32,870 32,870 

Low 19,030 19,030 0 0 19,030 19,030 

Barren/Water 2,450 2,450 0 0 2,450 2,450 

Total Acres 145,520 145,520 0 0 145,520 145,520 

Tribal Fuels Zone       

Extreme 0 25,160 0 0 0 25,160 

High 0 16,110 0 0 0 16,110 

Moderate 0 13,170 0 0 0 13,170 

Low 0 1,550 0 0 0 1,550 

Barren/Water 0 650 0 0 0 650 

Total Acres 0 56,640 0 0 0 56,640 
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Fire Susceptibility 

Fire susceptibility is an indicator of the possibility of large severe fires. Areas of high and moderate fire 
susceptibility have higher potential under high fire danger weather conditions to result in large severe 
fire than areas of low susceptibility (see the fire susceptibility table below). 

Alternative A (No Action) and Alternative E 

Alternatives A and E propose similar areas for fuel reduction activities in the Monument and in areas of 
moderate and high fire susceptibility, as shown in the table below. These alternatives would potentially 
move equal areas of moderate and high fire susceptibility toward low susceptibility, reducing the 
possibility of large severe fires. 

Alternative B (Proposed Action) and Alternative F 

Alternatives B and F propose more areas for fuel reduction activities in the Monument and in areas of 
moderate and high fire susceptibility than Alternatives A, C, D, and E, as shown in the table below. 
Alternatives B and F would potentially move more areas of moderate and high fire susceptibility toward 
low susceptibility, reducing the possibility of large severe fires more than in Alternatives A, C, D, and E. 

Alternative C 

Alternative C proposes fewer areas for fuel reduction activities in the Monument and in areas of 
moderate and high fire susceptibility than Alternatives A, B, E, and F, as shown in the table below. 
Alternative C utilizes managed wildfire (unplanned natural ignitions) when they occur, to lower fire 
susceptibility. 

Alternative D 

Alternative D proposes the fewest areas for fuel reduction activities in the Monument and in high and 
moderate fire susceptibility than all of the alternatives, as shown in the table below. Alternative D 
utilizes managed wildfire (unplanned natural ignitions) when they occur, to lower fire susceptibility. 

Table 13 Estimated Acres of High, Moderate and Low Fire Susceptibility located within the WUI 
Defense Zone, Threat Zone and TFETA by Alternative 

   Alternative    
Area A B C D E F 
Defense Zone       
High 11,970 11,970 2,900 1,560 11,970 11,970 
Moderate 32,290 32,290 5,240 2,970 32,290 32,290 
Low 1,080 1,080 170 70 1,080 1,080 
Threat Zone       
High 21,280 21,280   21,280 21,280 
Moderate 108,150 108,150   108,150 108,150 
Low 16,090 16,090   16,090 16,090 
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Area A B C D E F 
TFETA       
High  5,160    5,160 
Moderate  42,230    42,230 
Low  9,250    9,250 
Total       
High 33,240 38,390 2,900 1,560 33,240 38,390 
Moderate 140,440 182,630 5,240 2,970 140,440 182,630 
Low 17,180 26,430 170 70 17,180 26,430 
 
SPECTRUM Model 

Projected Trend in Wildfire Acres per Decade 

The trend in wildfire acres as projected by the SPECTRUM Model shows more wildfire, including 
managed wildfire in Alternative D than Alternatives A, B, C, E, and F (shown in the following figure). 

Alternative C places greater emphasis on prescribed fire and managed wildfire as fuel treatment tools. 
This alternative is second to Alternative D in potentially allowing more natural fire processes and 
managed wildfire than all of the other alternatives. 

Emphasis in Alternative D is placed on the use of managed wildfire (unplanned natural ignitions) 
followed by prescribed fire to restore ecological processes using fire and accomplish fuels management 
objectives in the Monument. 

Picture 12 
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Trends projected by the SPECTRUM Model also show more high intensity fire in Alternative D than in   
Alternatives A, B, C, E, and F (shown in the figure below). 

Picture 13 

 

Mechanical Treatments 

The trend in mechanical/hand treatments as projected by the SPECTRUM Model shows the greatest 
increase for Alternative F from the current program (shown in the figure below). Alternatives B and E are 
similar to the current program, while Alternatives C and D show a decrease from the current program. 
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Prescribed Fire Treatments 

The trend in prescribed fire treatments as projected by the SPECTRUM Model (shown in the figure 
below) shows an increase for Alternative B for the first four decades from the current program. 
Alternatives F and E are similar to the current program and Alternatives C and D show a decrease. 

Picture 15 
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All Alternatives 
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Monument and adjacent lands within the Sequoia and Kings Canyon National Parks, Tule River Indian 
Reservation, and other state/federal agency lands (see the vicinity map in the Giant Sequoia National 
Monument Management Plan). This is the area of concern from a fire and fuels stand point. Cumulative 
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effectively reintroducing fire and lowering hazardous fuel loading on fifty-two acres of giant sequoia 
trees. 

Alternatives A, B, E and F would have cumulative beneficial effects by reducing potential fire behavior in 
fuel reduction areas within the WUI, TFETA and in areas of high fire susceptibility near communities. 
Alternative C and D would potentially have fewer cumulative beneficial effects in reducing potential fire 
behavior in fuel reduction areas within the WUI and in areas of high fire susceptibility near communities. 
However, Alternatives C and D prioritize the use of managed wildfire (unplanned natural ignitions) as a 
fuels management tool, providing the greatest potential opportunity for allowing natural fire processes 
that produce beneficial fire effects. All action alternatives contribute to moving toward fire and fuels 
management desired conditions and LRMP Standards and Guidelines. 

Watershed Threshold of Concerns 

The CWE analysis performed and described in the hydrology section has provided a multi-scale review 
which aggregates effects for HUC 6 watersheds4 to provide a basis for evaluation of CWE for fuels 
management. The analysis displayed in table 107 of the hydrology report provides the acres available for 
Fuels Management at the HUC 6 watershed scale. 5  Table 14 below shows the acres of fuels treatments 
as projected by the SPECTRUM model by Alternative and watershed acres available for fuels treatment 
from the CWE analysis.  

Table 14  Fuels Treatment by Alternative and Watershed Acres Available for Fuels Management  

Alternative 
Prescribed 

Burn 
Acres* 

Mechanical 
and Hand 
Treatment 

Acres* 

Total Fuels 
Treatment 

Acres* 

Total Available 
Acres* for Fuels 

Management 
from CWE 
Analysis 

Total Fuels 
Treatment 

Acres in 
Percent 

Watershed 
Acres* 

Percent 
Available Acres* 

for Fuels 
Management 

from CWE 
Analysis 

A 7,553 14,414 21,967 113,580 3.8 19 
B 11,446 21,257 32,703 113,580 5.6 19 
C 6,357 6,047 12,404 113,580 2.1 19 
D 975 2,609 3,584 113,580 0.6 19 
E 9,821 12,130 21,951 113,580 3.8 19 
F 12,088 19,342 31,430 113,580 5.4 19 

* Acres are approximate 

The following is a graphical display of the values in the above Table 14 and contrasts minimum acres 
available for fuels management and projected fuels management acres.  This graph shows that 
projected fuel management activities are not expected to exceed watershed acres available for 
treatment in any alternative.   

                                                               
4 See Cumulative Effects section of the Hydrology Specialist Report. 
5 Fuels Management activities consist of prescribed burns, mechanical treatments, and hand treatment 
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Picture 16 

 

 

Climate Change and Fire Management 

As scientists and land managers focus on fire and its effects on natural ecosystems, climate plays a 
central role in shaping fire regimes over long time periods and in generating short-term weather that 
drives fire events. Recent changes in climate and fire patterns have been observed in many areas of the 
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expanded programs of prescribed burning, mechanical treatments, and managed wildfire to meet 
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conditions. Managed wildfire at the landscape scale in fire-adapted ecosystems can be used to restore 
fire regimes and reduce fuel loads. More aggressive use of managed wildfire during lower hazard fire 
seasons would offer particular opportunities for relatively low-risk, large-scale burning. This would allow 
more acres to be burned under less extreme fire weather conditions than fires that might occur in the 
future under extreme heat or drought conditions (Association for Fire Ecology, 2006). 
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The use of prescribed burns to manage western forests may help the United States reduce its carbon 
footprint (Science Daily 2010). A new study finds that such burns, often used by forest managers to 
reduce underbrush and protect bigger trees, release substantially less carbon dioxide emissions than 
wildfires of the same size. 

According to Christine Wiedinmyer (Science Daily, 2010), “It appears that prescribed burns can be an 
important piece of a climate change strategy. If we reintroduce fires into our ecosystems, we may be 
able to protect larger trees and significantly reduce the amount of carbon released into the atmosphere 
by major wildfires.” 

Drawing on satellite observations and computer models of emissions, the researchers associated with 
the Science Daily study (2010) concluded that widespread prescribed burns can reduce fire emissions of 
carbon dioxide in the west by an average of 18 to 25 percent and by as much as 60 percent in certain 
forest systems. 

Wildfires often destroy large trees that store significant amounts of carbon. Prescribed fires are 
designed to burn underbrush and small trees, which store less carbon. By clearing out the underbrush, 
these controlled burns reduce the chances of subsequent high-severity wildfires, thereby protecting 
large trees and keeping more carbon locked up in the forest. According to Mathew Hurteau (Science 
Daily 2010), "When fire comes more frequently, it’s less severe and causes lower tree mortality. Fire 
protects trees by clearing out the fuel that builds up in the forest." 

Standards and Guidelines and Monitoring 

Effects on fire and fuels affect surface fuels in the Monument and the buildup of those fuels that have 
increased the likelihood of severe wildfires. Fuels reduction is important to restoring natural forest 
resilience and protecting all of the objects of interest. 

The standards and guidelines for fire and fuels displayed in Appendix A follow the 1988 Forest Plan, the 
1990 MSA, and the 2001 SNFPA. The Clinton proclamation describes the need to "counteract the effects 
of a century of fire suppression" and "an unprecedented buildup of surface fuels" (Clinton 2000, p. 
24096). Fire and fuels management can help address these needs. These standards and guidelines are 
designed to fulfill fuels management objectives, protect the objects of interest, and improve forest 
resilience. 

The monitoring plan developed for the Monument, as described in Part 3, Design Criteria, of the 
Monument Plan, contains implementation and effectiveness monitoring for fire and fuels management. 
Planned monitoring will help evaluate how fire and fuel treatments in the WUI and general Monument 
meet management strategies and objectives and help reduce the threat and severity of wildfire. The 
data collected and analyzed will inform specialists and managers of any additional effects from managed 
wildfire, prescribed burns, and other fuels reduction activities. 
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