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Introduction 
Fire is a core ecosystem process in the Sierra Nevada – it has shaped ecosystem composition, 

structure, and function. However, fire suppression has led to greatly diminished fire frequency in 

our forests over the last century. In addition, the Sierra National Forest has experienced historic 

tree mortality in recent years. Returning fire as a process back to the ecosystem is needed. 

Therefore, we are proposing to increase the pace and scale of prescribed burning to reduce the 

risk of uncharacteristic, severe wildfire on ecosystem health and public health and safety. We 

believe that an increase in our prescribed burning would decrease the adverse effects of 

undesirable wildfire.  

Therefore, we are proposing to apply prescribed fire to land within the Sierra National 

Forest that is outside of wilderness. The prescribed burning would occur annually over the 

next 15 to 20 years and would occur on up to 50,000 acres per year. This forestwide analysis 

would provide a range of prescribed fire opportunities that can be prioritized and scheduled as 

necessary in any given year based on priority and need. Prescribed burning would be conducted 

within established guidelines law, regulation, and policy and consistent with the Forest Plan.  

Proposed Project Location 
The project area is located on lands within the Sierra National Forest that are outside of 

designated wilderness areas.  Figure 1 provides an overview of the Forest lands that are potential 

prescribed burn locations. 
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Figure 1. Map of Sierra National Forest System Lands outside of Wilderness  

Need for the Proposal 
Fire is a core ecosystem process in the Sierra Nevada – it has shaped ecosystem composition, 

structure, and function. However, fire suppression has led to greatly diminished fire frequency in 
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our forests over the last century. In addition, the Sierra National Forest has experienced historic 

tree mortality in recent years. Returning fire as a process back to the ecosystem is needed. 

Therefore, we are proposing to increase the pace and scale of prescribed burning to reduce the 

risk of uncharacteristic, severe wildfire on ecosystem health and public health and safety. We 

believe that an increase in our prescribed burning would decrease the adverse effects of 

undesirable wildfire. 

Current Condition 
Historically, forest fires of the Sierra National Forest were primarily frequent, low to mixed 

severity fires. In forested ecozones, these fires would burn mostly surface fuels, small trees, 

shrubs and understory plants, leaving many large canopy trees standing and creating an open 

forest condition. However, past forest management practices, over a century of aggressive 

suppression of forest fires, and other human disturbances have changed the surface fuels 

composition and structure of vegetation in the forest. Current forests are made of more, densely 

growing, smaller trees that have much less diversity and complexity than historic forests and 

increased surface fuels accumulations. This change in forest structure has resulted in a large 

change from historic fire frequency and intensity (referred to as fire return interval and fire 

regime) over large portions of the Forest. The longer time between forest fires has resulted in the 

growth of uncharacteristically heavy surface fuels and dense forests, thereby increasing the 

likelihood of high-severity, stand-replacing fires beyond what occurred historically. The high fire 

risk and high fire hazard pose threats to physical, biological, and social values in the project area 

such as: soil stability, hydrology and air quality, wildlife habitat for species including threatened, 

endangered, and Forest Service sensitive species, scenic values, and recreation. 

A comprehensive report on the conditions of the Forest was prepared in 2014. (This report was 

written before the onset of the Sierra National Forest’s severe tree mortality.) This is called the 

Final Sierra Nevada Forest Assessment (USDA Forest Service 2014). It identifies the ecosystem 

changes that have resulted due to fire suppression within the Sierra National Forest. It states that, 

“there have been two primary changes to fire patterns in the past 50 years. First, the overall 

frequency of fire across the landscape is greatly diminished from historic patterns. Second, the 

extent of high severity fires has increased beyond what is desirable by most” (page 54). These 

changes have resulted in increased forest density, and uniformity of structure and fuels. 

According to the Assessment, “these effects will continue with an increased risk of drought-

related tree mortality, insect and pathogen outbreak, and uniformly intense, high severity, large 

wildfires.” The vulnerability of these ecosystems also puts at risk key species of concern and their 

habitat as well as riparian habitats resulting in decreased habitat for birds, bats, insects, and 

amphibians (USDA Forest Service 2014). 
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Figure 2: Left - Photo of tree mortality in Blue Canyon (provided by Judi Tapia, FS employee).  Right 
– Photo of the effects of high severity fire, Railroad fire, 2017 (provided by Carolyn Ballard, FS 

employee). 

The current rate of ecosystem restoration on the Sierra National Forest is very low compared to 

the need. Under current program contraints, such as logistics, funding, working through the most 

hazardous locations first, and burn windows, approximately 4,100 acres are treated annually.  

This includes understory burning and mechanically treated acres which are piled and burned.  

Furthermore, only 17.5% (or 230,000 acres) of all acres on the Forest (inclusive of wilderness) 

are available for mechanical treatment due to constraints such as administrative and legal 

designation, biological and slope limitations (North et al. 2015).  In the last five years, there has 

been an average of about 19,000 acres of wildfire per year.   The vast majority of these acres are 

from large fires such as the Aspen Fire (2013), the French Fire (2014), the Rough Fire (2015), the 

Railroad Fire (2017).  In addition,  the 2018 Ferguson Fire burned 96,000 acres on the Sierra, 

Stanislaus National Forests and Yosemite National Park.  The sum total of all acres treated 

through prescribed fire and affected by uncharacteristically severe wildfire is less than the pace 

and scale needed to achieve the desired condition and, in the case of wildfires results in most of 

the burned areas burning at high intensity that desired. 

Fire risk and associated fire hazard have led to concerns over fire behavior in and adjacent to 

private property and fire effects to resource values on National Forest lands. In addition, smoke 

from large fires that does not disperse has the potential to negatively impact residents of and 

visitors to the area. Many of these concerns have been validated by relatively recent wildfires, 

such as the Railroad Fire. Uncharacteristic fuels accumulation, weather conditions, poor access 

for firefighting forces, rugged terrain and many other factors contributed to extreme fire behavior 

in most of these recent fires. During one or more of these fires, several structures were lost and air 

quality impacts adversely affected human health and exceeded the National Ambient Air Quality 

Standards. In addition, areas of high fire severity experienced soil erosion, loss of wildlife habitat 

and degraded visual quality. 
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Figure 3: Left – Photo of helicopter dropping fire retardant on a wildfire (provided by Judy Tapia, FS 
employee).  Right – Photo of smoke from high severity Railroad Fire, 2017 (provided by Carolyn 
Ballard, FS employee) 

 

In addition, climate change is expected to continue to exacerbate conditions as it results in 

increased temperatures and summer drought. This change will intensify trends in fire, insect and 

pathogen outbreaks, and drought-related tree mortality (USDA Forest Service 2014). More 

specifically, the combination of bark beetles and drought have led to high levels of conifer 

mortality. The rate of tree mortality has increased dramatically over the last two to three years 

increasing the risk of uncharacteristic, stand-replacing wildfire across the Sierra National Forest 

for all vegetation types. All of this has resulted in the Sierra Nevada being identified as one of the 

highest risk areas in the country in terms of wildland urban interface and human developments at 

risk (USDA Forest Service 2014). 

Desired Condition 
The desired condition is for fire to burn with a range of intensity, severity and frequency that 
allows ecosystems to function in a healthy and sustainable manner. Wildland fire is a necessary 

process to sustain the fire-adapted ecosystems of the Sierra National Forest. In particular, low to 

mixed severity fires, approximating historic conditions, should be characteristic over most of the 
forest and high intensity fire (greater than 10 to 15 percent stand replacing) should be infrequent. 

Mixed severity fire on the landscape reduces fuel buildup and helps to maintain and protect 

habitat for a variety of species. As a result of restoration of natural fire processes, forests become 

more resilient to insects, disease, and drought. A natural fire regime is characterized as the degree 
to which fire frequency and severity historically occurred across the landscape without the 

intervention of modern suppression, but includes aboriginal burning (Agee 1993, Brown 1995).  

The five conventional classifications used by resource managers describe and group fire regimes 
by the average number of years between fire occurrence and the severity, or degree to which the 

overstory is replaced in a vegetation community.  The predominant vegetation communities 

found on the Sierra National Forest and their proportion of the project area are listed in Table 1.  

See Appendix A – Desired Conditions and Actions by Vegetation Community for more detail 
about how the conditions and desired conditions vary by vegetation community.   
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Table 1:  Summary of vegetation community types 

Elevation Community Type Approximate Acres 

Low Shrub/Chaparral  40,000 

Low Mixed Hardwood 50,000 

Middle Shrub/Chaparral 100,000 

Middle Pine/Mixed Hardwood/Conifer 418,000 

High Subalpin/alpine 98,500 

Based on these historic fire return invervals, at the Sierra Nevada scale, analysis suggests that the 

Forest Service alone needs to treat fuels across all forest types on 184,000 acres, and possibly up 

to 488,000 acres, annually (North et al. 2012).  Specifically at the project level (those lands 

outside of wilderness) on the Sierra National Forest, there is a maintenance backlog from the 

absence of fire consisting of vegetation communities that have had their historic fire return 

interval disrupted primarily by suppression efforts for 100 years or more.  This maintenance 

backlog or “fire debt”, coupled with the maintenance burning of previously treated acres and new 

projects, all aimed at forest health and resiliency on the Sierra National Forest support a need for 

approximately  20,000 to 50,000 acres of prescribed fire per year to approach historic levels 

(North et al. 2012).  

In addition, there is a desire to manage wildfire to reduce threats to communities and public 

health and safety, as well as enhance the social values of the Forest. This includes the desire to 

reduce wildlife fire threat in areas where fuel conditions currently pose the highest threat to 

communities and community assets. Fire management activities should minimize the risk of loss 

of life and damage to property. In addition, natural mixed severity fire should reduce smoke from 

larger fires, provide added protection for communities, and support sustainable recreation, 

particularly in maintaining scenic attractiveness, integrity and character.  
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Figure 4:  Vegetation communities across the project area (see also Table 1) 
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Purpose and Need for the Project 
The overarching purpose of the project is to restore a healthy, diverse, fire-resilient forest 

structure in the Sierra National Forest. We have identified the need to address ecosystem health 

issues by increasing the pace and scale of prescribed fire across the forest towards a goal of 

prescribed burning of 20,000 to 50,000 acres annually. More specifically, there is a need to: 

• restore historic fire patterns and frequencies at the landscape scale 

• to increase resiliency and overall health of vegetation with concordant benefits of providing 

quality wildlife habitat,  

• minimize the potential for uncharacteristic wildfires by reducing surface and ladder fuels 

and breaking up contiguous vegetation, especially in areas of recent tree mortality, and 

• address public health and safety impacts from uncharacteristic wildfires, including reducing 

risk for fire-fighters, reducing major impacts to air quality, and reducing risk to 

communities and community assets. 

Proposed Action 
To accomplish project objectives and reintroduce the process of frequent fire throughout the 

Sierra National Forest we are proposing to use prescribed burning as a restoration tool throughout 

the Sierra National Forest. Management strategies suggested by researchers (North et al. 2009) 

emphasize the use of prescribed fire both as a fuel treatment and as a tool for restoring natural 

processes. Benefits associated with using prescribed fire is that it creates more open forest 

conditions similar to historic forests. Areas where prescribed burning occurs provide greater 

resistance to insects, disease, and drought, resulting in a more resilient forest. Because individual 

understory tree density would be reduced, height to live tree crown increased and surface fuels 

reduced; wildfires would be less intense, reducing risks to local communities, and post-fire 

landscapes would result in a wider range of surviving habitat types. 

Given this increased need, strategically placed and sequenced treatments will allow fire managers 

greater latitudes to increase the pace and scale of forest restoration over time.  These treatments 

will provide areas to anchor additional treatments to as well as buffer highly valued resources and 
assets from future wildland fires.  When treatments are placed in a strategic fashion across 20% 

of the landscape, modeled fire size and behavior is consistently reduced (Collins et al. 2013).  The 

long-term effect would be modified fire behavior, effects, and growth.  It is conceivable that this 
threshold of 20% could be attained in relatively short period of time through burning at the scales 

being proposed, addressing the maintenance backlog (fire debt), maintenance burning of 

previously treated acres and new projects.   

 

In this proposed project we will analyze the potential for prescribed burning on all acres of 

National Forest System Lands within the Sierra National Forest, except for those within 

designated wilderness. Where there are no existing fire control lines (e.g., roads, natural barriers 

such as wet drainages), firelines would be constructed only as necessary to protect communities 

and infrastructure. In order to protect sensitive natural or cultural resources from the effects of 

fire or fire control lines, the proposed action also includes design features. Design features are 

best management practices or other resource protection measures that would be incorporated into 

each burn plan. The following sections describe how we would propose to use prescribed fire in 

more detail. 



Forest-wide Prescribed Fire Project Updated Proposed Action 

9 

Prescribed fire 
We are proposing prescribed burning on all National Forest System Lands within the Sierra 

National Forest, except for within the following areas: federally designated wilderness, granite 

rock outcrops, reservoirs, experiemental range, and administrative sites. While burning could 

occur anywhere within 772,000 acres of National Forest System Land, we estimate that we would 

conduct up to 50,000 acres of management-ignited prescribed burning per year. The project is 

being designed to provide a range of prescribed fire that can be prioritized and scheduled as 

necessary in any given year, allowing for flexibility in implementation. Flexibility is needed to 

implement prescribed fire where it’s most needed and most feasible to implement such as 

locations which will serve as anchor points for additional treatments to, as well as buffers for, 

highly valued resources and assets from future wildland fires.  Most individual prescribed burns 

would be between 600 to 5,000 acres.   We would anticipate that each burn area may have 

different fire return frequencies dependent on vegetation type (such as 2 to 3 management-ignited 

prescribed fire entries in a 15 to 20 year period for mixed conifer).  All prescribed fire would 

occur in the project area according to applicable design features under appropriate burning 

conditions to move treatment areas toward the desired conditions applicable to the relevant 

vegetation type for the area (see Appendix A – Desired Conditions and Actions by Vegetation 

Community).The actual amount of burning is dependent on a variety of factors, including but not 

limited to funding, weather conditions, resource protection measures, resources available to 

accomplish treatments, and regional wildfire activity. 

Prescribed burning includes removing existing vegetation via the planned use of fire over part or 

all of a designated land area. Such burning is done under a “prescription” or a set of limits on 

burning conditions including maximum and minimum temperature, wind, and fuel moisture in 

order to meet a set of predetermined objectives. Several methods for the application of fire on the 

landscape are suggested but are not limited to: ground and aerial applications of fire through the 

use of handheld drip-torches, helicopter ignition by spherical ignition devices or helitorch, fusees, 

flares or fire launchers, or propane torches.   

Prescribed burning would mimic low and mixed intensity fires historically found in the Forest. 

Specific fire prescriptions would be determined by vegetation community type and are intended 

to move the unit toward desired ecological conditions (see Appendix A – Desired Conditions and 

Actions by Vegetation Community) and address safety issues, generally by altering wildland fuels 

(including reducing surface fuels, ladder fuels, and the density of trees and shrubs).  
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Figure 5: Photo of Forest Service employees conducting a typical prescribed fire on the Sierra 
National Forest (photo provided by Carolyn Ballard, Forest Service employee)   

 

We would not implement prescribed burns where fire behavior would not meet desired conditions 

or if prescribed burning may present a risk to resources. Test burns would be conducted, 

monitored, and reported.  A prescribed burn would be terminated if the test burn or ongoing 

burning was not meeting the desired conditions (USDA and US Department of Interior 2017).  

In areas where specialists determine that fuel loading and/or stand structure is such that 

subsequent fire behavior might exceed acceptable thresholds and pose risk to prescriptive 

objectives and/or highly valued resources and assets (Wildland Urban Interface, infrastructure, 

etc.), prescribed fire alone will not be the sole source of treatment.  In these situations, pre-

treatment (such as thinning or pre-commercial treatments) could be planned with separate site-

specific projects and would be planned under independent environmental review.  Thininng and 

precommercial treatmnets are not considered part of the proposed action for this project.    

To protect sensitive California spotted owl habitat, hand thinning and pile burning may be used 

prior to prescribed burning in some locations (see design features). 

In collaboration with tribes and gatherers, burn plans for areas the tribes would like to burn would 

aim to enhance tribal culturally sensitive gathering resources such as food resources (such as 

acorns, pine nuts, smaller seeds, and berries) improve and increase basket and cordage materials 

(such as deergrass, sourberry, milkweed, ceanothus and soaproot) and sustain habitat for wildlife. 

Cultural burning would include a combination of broadcast burning and pile burning. Cultural 

burns would typically be up to 100 acres per planned burn area, though cultural broadcast burns 
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could be larger. Cultural burn areas would include hand preparation (hand pruning and trimming 

and hand piling prior to burning) so that burning is controlled to meet cultural burn objectives. 

Fireline control line construction 
Fireline construction would be used for the protection of cultural sites, administrative sites, 

infrastructure or private property, and other features, as needed. Existing features such as roads, 

trails, or wet drainages would be used for fire control lines where possible. Where there are no 

existing control lines we would construct fire control lines to facilitate broadcast burning and 

hand piling burning operations. The amount of fireline would vary depending on the size of the 

burn area and existing conditions.Typical fire control line construction has been two miles for 

fireline for every 5,000 acres burned, therefore, for analysis purposes, we anticipate that there 

would be up to 20 miles fireline construction per year (or up to 2 miles per individual burn area). 

Because we propose to increase the size of the burn areas, this amount may be reduced because 

we would have more opportunity to use roads and natural features (such as rock faces) as fire 

control areas.   

Fireline construction may consist of removing herbaceous vegetation, pruning, or cutting breaks 

in the fuel by hand or mechanical methods, and clearing all vegetation down to mineral soil.   

Hand pruning and thinning of vegetation (ladder fuels and thickets of trees and brush)  may occur 

up to 300 feet on eitherside of the control line.   This area is considered critical for holding 

operations and vegetation should be managed to ensure prescribed fire control.  Cut material may 

be piled and burned or scattered. See Table 2 for more specific description of construction 

methods and limitations.  Firelines may be rehabilitated in certain areas to protect resources nad 

scenery (see design features), which may include pulling removed material back into the lines, 

hand constructing water diversion channels, or laying shrubs or woody debris in the lines 

following burning. In other areas, firelines may be left for use in future burn entries. 

The location of fire lines would be approved based on required survey data and interdisciplinary 

review, as defined in the project design features.   

To ensure firefighter safety during prescribed burning, overhead hazard mitigations may be 

required.  Particular focus for overhead hazard removal would be within 2 tree lengths 

(approximately 150 feet) of fire control line construction or site protection, since that is where fire 

managers would be working. We would remove all overhead hazards (i.e. unsound snags) to a 

degree reasonably sufficient to exclude the possibility of a snag falling where people might be 

expected to spend appreciable time.  This would be accomplished by hand falling or, if accessible, 

using mechanical equipment to push trees over.  These areas are typically along road, fire line or 

other control points. We may also consider blasting snags in these areas. In areas where overhead 

risk cannot be mitigated by any means (assessed and deemed unsafe/unable to fall or necessary to 

retain for resource protection, e.g. wildlife habitat), ignition patterns will be adjusted such that 

overhead risk is mitigated through avoidance.  No hazard mitigation would be needed where 

aerial ignition methods are used.  
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Table 2:  Fire line construction methods, ground disturbance, and safety measures 

Line Control 
Technique 

Construction 
Methods 

Limitations Ground Disturbance Safety Measures 

Natural Barriers 
(e.g. green 

meadows, rock 
outcroppings, scree 

slopes, granite 
shields, rivers, large 

bodies of water) 

None Unit size may 
need to be 
reduced or 

expanded based 
on availability or 

adjacency of 
natural barriers 

NA Limited hand falling of overhead hazards (i.e. unsound 
snags) to a degree reasonably sufficient to exclude the 
possibility of a snag falling where resources might be 

expected to spend appreciable time.   

Existing Barriers 
(e.g. roads, previous 

recent 
prescribedburn 

units)   

None Unit size may 
need to be 

contracted or 
expanded based 
on availability or 

adjacency of 
natural barriers 

NA Limited to some hand falling of overhead hazards (i.e. 
unsound snags) to a degree reasonably sufficient to 

exclude the possibility of a snag falling where resources 
might be expected to spend appreciable time.  Where 
specific overhead hazards are assessed and deemed 
unsafe to fall by hand, equipment may be utilized to 
mitigate hazard (e.g. feller-buncher to lay trees over 

and/or dozer and/or excavator to push trees over and 
skidders.  Consider blasting snags. 

Handline 
Construction 

Handcrews using 
hand tools, 

brushing with 
chainsaws, 

removal of dead 
and down logs in 
path of hand line,   

Production rates 
are slower than 

other line 
construction 
techniques 

Approximately three foot wide 
scrape down to mineral soil and 
associated brushing of handline 

commensurate with expected fire 
behavior adjacent to constructed 
line.  Width of mineral scrape is 
dictated by fuel loading adjacent 

to hand line.       

Remove all overhead hazards (i.e. unsound snags) that 
threaten falling on hand line where Rx fire lighting and 

holding resources will be expected to maintain patrol on 
foot during and after ignition.  In areas where overhead 
risk cannot be mitigated by hand falling (assessed and 
deemed unsafe to fall by hand), and equipment is not 
feasible, line location will be such that overhead risk is 

avoided and/or located where mitigation can be 
conducted.  Consider blasting snags. 

Fireline Explosives Blasting, followed 
by handcrews 

using hand tools, 
brushing with 
chainsaws, 

removal of dead 

Contingent on 
availability of 

qualified blasters.   

Approximately 3 foot wide scrape 
down to mineral soil and 

associated brushing of handline 
commensurate with expected fire 
behavior adjacent to constructed 
line.  Width of mineral scrape is 

. Remove all overhead hazards (i.e. unsound snags) that 
threaten falling on hand line where Rx fire lighting and 

holding resources will be expected to maintain patrol on 
foot during and after ignition.  In areas where overhead 
risk cannot be mitigated by hand falling (assessed and 
deemed unsafe to fall by hand), and equipment is not 
feasible, line location will be such that overhead risk is 
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Line Control 
Technique 

Construction 
Methods 

Limitations Ground Disturbance Safety Measures 

and down logs in 
path of hand line,    

dictated by fuel loading adjacent 
to hand line.       

avoided and/or located where mitigation can be 
conducted.  Consider blasting snags 

Mechanical Line 
Construction 

Dozer, 
excavator, feller-
buncher, skidder, 

brushing with 
chainsaws, light 
hand tool touch-

up and 
windrowing by 

handcrews 

Costs are 
generally higher 
than other line 
construction 

methods.   

Up to eight foot wide scrape 
down to mineral soil and 
associated brushing of 

mechanical line commensurate 
with expected fire behavior 
adjacent to constructed line.  
Width of mineral scrape is 

dictated by fuel loading adjacent 
to hand line.       

 Remove all overhead hazards (i.e. unsound snags) that 
threaten falling on hand line where Rx fire lighting and 

holding resources will be expected to maintain patrol on 
foot during and after ignition.  In areas where overhead 
risk cannot be mitigated by hand falling (assessed and 
deemed unsafe to fall by hand), and equipment is not 
feasible, line location will be such that overhead risk is 

avoided and/or located where mitigation can be 
conducted.  Consider blasting snags 
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Determining Site-Specific Burn Locations 
This project would be planned with the best available information, however all site-specific 

information would not be available before a decision would be made. Therefore, closer to the 

time of implementation, the site-specific stand conditions present would be evaluated through 

field inventory.  

Annually, fire management specialists would select areas for site-specific prescribed burns to 

occur. Based on the best available science and professional judgement, fire managers generally 

look to areas to prioritize prescribed fire on the landscape based on ecological need and/or 

potential future fire threat.  This can include areas where prescribed fire can have a positive effect 

on future large fire growth during the fire season by strategically locating burn units and breaking 

up large areas of accumulated fuels thereby modifying future fire effects, areas where fire poses 

the greatest threat to high valued resources and assets, and areas most in need of the ecological 

benefits of prescribed fire.  

Moreover, the landscape will be prioritized strategically, from risk, spatial and temporal 

perspectives.  Areas adjacent to high valued resources and assets and high risk locations that 

present few to no tactical options in the event of a wildfire will be treated first at smaller scales, 

increasing outwardly in size as risk is mitigated.  Simultaneously, and on a larger scale such as a 

drainage or watershed that is in need of restoration through prescribed fire, fire managers will 

sequence treatments, starting at ridgetops, working slowly downward towards the bottoms with 

subsequent entries over time.  This will allow for modified fire behavior and effects as well create 

natural barriers to fire spread to work from, ever increasing the pace and scale of restoration.     

Prescribed Fire Burn Plans 
In accordance with the Interagency Prescribed Fire guide and Interagency Fire and Aviation 

Operations Guide, site-specific burn plans would be prepared and would document the burn 

prescription as well as compliance with law, regulation, and policy as well as consistency with the 

analysis. In addition, the burn plans would include a complexity and risk assessment process that 

adequately identifies and controls hazards to protect life, property, and resources. A smoke 

management plan would be submitted for approval by the air pollution control district having 

jurisdiction and prescribed fire ignitions would be regulated by the air districts based on 

authorized burn day declarations. 

These plans identify, or prescribe conditions such as weather, fuels and fuel conditions, under 

which clearly stated objectives for a prescribed fire can be met. Qualified Fire Management 

Specialists write burn plans for prescribed fires that are then reviewed by other discipline 

specialists that may include biologists, hydrologists, etc. before implementation.  As detailed in 

the design features, once initial burn areas and plans are developed by fire and fuels managers, 

the would then consult with specialists, where needed, to ensure that they are within the scope of 

the proposed action and effects analysis and that they are consistent with the design features that 

bind those actions.  This will include, but is not limited to, the following:  

• Determine if additional site-specific surveys are required;  

• Ensure appropriate application of the design criteria, best management requirements, and 

monitoring requirements; and 
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• Document whether or not each specific project meets is within the scope of the activities 

evaluated in the analysis, that surveys have been completed, and that design features have 

been applied. 

A responsible line officer is always signatory to any prescribed fire plan and, in doing so,must 

ensure the burn plan is consistent with the decision, including surveys, design features and 

monitoring requirements.   

The Forest is required to submit a smoke management plan for each separate prescribed burn 

planning unit to the air district having jurisdiction for approval. For the Sierra National Forest 

area Clean Air Act requirements are implemented at the local level by the San Joaquin Valley 

Unified Air Pollution Control District and Mariposa County Air Pollution Control District. The 

Forest then must receive authorization to burn on a daily basis from the air district. Burning 

would only be initiated on burn days designated by the air pollution control districts when 

satisfactory wind dispersion conditions prevail. In California, prescribed burners are required to 

participate on a daily state wide smoke management conference call in order to coordinate 

burning operations with local air district regulators and meteorologists who brief participants on 

air quality outlook. A great deal of coordination goes into meeting the prescriptive parameters, 

communicating with partner agencies and public, and monitoring effects post-fire. Ignition is 

conducted only after prescriptive criteria are met according to the prescribed fire burn plan and 

relevant agencies are consulted to minimize smoke impacts to the public’s air quality and health.     

Design features   
We anticipate that using prescribed fire as a restoration tool would provide benefits to many 

resources, such as wildlife habitat, native plants, and watershed health, especially when compared 

to the effects of an uncharacteristically severe wildfire. The implementation of design features 

would help us to avoid or reduce any unintended or negative effects of the project. Design 

features are an important part of the proposed action and are proposed to protect the sensitive 

wildlife, plants, fish, habitats, soils, scenery, air quality, and historic and archaeological sites. 

Design features incorporate applicable Forest Plan standards and guidelines, best management 

practices, and conservation measures and Terms and Conditions from appropriate Biological 

Opinions for threatened and endangered species. 

Some design criteria would require field surveys prior to implementation to ensure that any rare 

or sensitive resources are avoided. As many of these resources may change over time and project 

implementation would occur over longer than a decade, completion of surveys and inventories 

closer to the time of implementation can better ensure the most accurate information is used to 

implement the project and protect these resources.  

Projects that cannot meet the design criteria would require separate NEPA analysis and 

compliance actions in order to proceed.  

Design features are listed in detail in Appendix x.  
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Appendix A – Desired Conditions and Actions by 
Vegetation Community 
The Sierra National Forest Forestwide Prescribed Burning Project is needed to restore the natural fire 

regime through the use of prescribed fire to achieve forest health and resilience.  The proposed action 

would increase the pace and scale of prescribed fire across most of the forest, increasing prescribed 

burning to up to 50,000 acres per year in the long term. All prescribed fire would occur in the project area 

according to applicable design features under appropriate burning conditions to move treatment areas 

toward the desired conditions.  Specific fire prescriptions would be determined by vegetation community 

type and are intended to move the unit toward desired ecological conditions. 

The purpose of this appendix is to provide a general framework of the broad vegetation communities on 

the Forest, describe the desired conditions for each, and to describe generally how prescribed fire use and 

prescriptions may vary between these communities in order to move towards desired conditions.  It also 

very briefly describe the current conditions and anticipated results of prescribed burning for each 

community, to aid in environmental analysis (additional documentation is in the project file vegetation 

and fuels reports). The vegetation communities are summarized and displayed in Table 1and Figure 6.  

Prescribed fire would not be conducted where desired conditions or parameters described in this 

document could not be met or where burning may present a risk to resources. 

Table 3:  Summary of vegetation communities 

Elevation Community Type Approximate Acres in 
project area 

Low Shrub/Chaparral  40,000 

Low Mixed Hardwood 50,000 

Middle Shrub/Chaparral 100,000 

Middle Pine/Mixed Hardwood/Conifer 418,000 

High Subalpine/alpine 98,500 
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Figure 6:  Map of the project boundary and vegetation communities 
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Low elevation shrub/chaparral – 40,000 Acres 
• Description/Current Vegetation Conditions – The low elevation shrub/chaparral community is 

characteristic of a Mediterranean climate with long, hot summers, and cool, wet winters where most 

precipitation falls as rain (20-40 inches).  Non-native grasses and herbs are dominant.  This 

community includes chaparral dominated by Mariposa manzanita, buckbrush, chaparral whitethorn, 

interior live oak, birchleaf mountain mahogany, western redbud, flannelbush, and yerba santa, with 

many other species adding to a highly diverse and special type of chaparral found only here.  Tree-

dominated plant communities are blue oak woodland or savannah with foothill pine California 

buckeye, and interior live oak present to varying degrees. California poppies are visible on the 

south-facing aspects.  On the north-facing aspects, the oak woodland extends up.  Scattered on the 

tops of the slope and ridge are rock outcrops of granite.  The relict, endemic shrub tree anemone has 

its natural range in the Sierra NF in this chaparral type. (California Wildlife Habitat Relationship 

(WHR) Types: CRC and MCP). 

• Desired Conditions – Because this vegetation community represents a small amount of this 

biologically diverse vegetation type in public ownership, it is important for long term conservation.  

Where possible, have vegetation at different stages of growth.  This will provide diversity necessary 

to species that depend on specialized habitat conditions.  Reintroduce fire on a cycle that will 

promote a variety of shrub and chaparral stages. Fire frequency should be such that any 

encroaching conifers would be controlled by fire.  Reducing any portion of the landscape where 

tree canopy cover is higher than historic levels. Restore native grasses and shrubs that are being 

extirpated from this zone due to non-native invasive species spread.  The desired vegetation 

composition post-burning is a younger and vigorous, native chaparral plant community, resistant to 

large fire growth for at least several decades.  The potential for a change in plant community exists 

if burning takes place in conditions that are too dissimilar from the natural wildfire season in these 

communities (Knapp, E.; Estes, B.; and Skinner, C., 2009), so this must be avoided.    

• Fire Regime and Condition Class – Chaparral is in a constant state of transition from young to 

older stages and back again, with fire as the primary disturbance.  This type can be characterized as 

being in Fire Regime II and IV, where high severity fires that kill most aboveground stems occur on 

average every 35 to 100 years.  Under the desired condition, fire-return intervals allow the buildup 

of native shrub and plant seeds in the soil seed bank and for the accumulation of fuels necessary to 

support fire-induced regeneration and invasive non-native plants do not dominate between fires. 

Under the current condition, this community can be characterized as being in Fire Regime 

Condition Class 1 and 2, indicating a low to moderate departure from its natural (historical) regime 

of vegetation characteristics; fuel composition; fire frequency, severity and pattern; and other 

associated disturbances. 

• Proposed Action – We would propose prescribed fire in the lower elevation shrub/chaparral 

primarily in spring, fall and most winter months. However, it should be noted that prescribed fire 

alone will not meet objectives on all of these acres (for example crushing of vegetation is frequently 

used to avoid unacceptable fire behavior near WUI/high valued resources) and additional projects 

or planning may be necessary to account for this complexity.  However, under the proposed action, 

we would apply prescribed fire where strategic placement of previous burning/treatment has 

previously occurred that ensures acceptable fire behavior near high valued resources. We would 

apply aspect burning in the spring, using wetter, cooler aspects to act as a natural barrier to fire 

spread. We would not anticipate multiple entries, generally only treating stands once within a 35 to 

100 year natural fire return interval.  
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• Burn Objectives – Prescribed fire objectives in the vegetation community are to reduce the brush 

species, and generally creating mosaic patterns across the landscape, reducing fire behavior and 

subsequent growth in the event of wildfire.    

• Anticipated results – Prescribed burning in this vegetation community would result in fire 

behavior consisting of flame lengths across the area being greater than four feet over half of the 

acres, in order to meet objectives.  Ground litter fuels would be reduced by up to 70 percent and 

high severity fire would replace greater than 75 percent of the overstory.   

Low elevation mixed hardwood (Blue Oak Woodland) – 50,000 
Acres 
• Description/Current Vegetation Conditions (Structure and Composition) – In this woodland 

forest type, absent of fire, the vegetation is comprised primarily of: Blue Oak, Live Oak, and Gray 

Pine, with a mixed understory of buckbrush, whiteleaf manzanita, mahogany, coffee berry and 

annual grasses. Current forests are made of more, densely growing, smaller trees that have much 

less diversity and complexity than historic forests and increased surface fuels accumulations. This 

change in forest structure has resulted in a large change from historic fire frequency and intensity.  

The longer time between forest fires has resulted in the growth of uncharacteristically heavy surface 

fuels and dense forests, thereby increasing the likelihood of high-severity, stand-replacing fires 

beyond what occurred historically. (WHR Types: BOP, BOW, CPC, VOW) 

• Desired Conditions – Manage hardwood ecosystems for a diversity of hardwood tree size classes 

within a stand such that seedlings, saplings, and pole-sized trees are sufficiently abundant to replace 

large trees that die.  Where possible, create openings around existing California black oak and 

canyon live oak to stimulate natural regeneration.  Create conditions that would promote the growth 

of oaks in an ecosystem that is dependent on fire to maintain a savanna type hardwood ecosystem.  

Desired tree cover is approximately 10 to 40 percent.  The forests are dominated by a reduced 

canopy cover of blue oak and other oak species which favor periodic fire.    

Care should be taken when reintroducing fire into this ecosystem that it’s not helping spread non-

native invasive species.   

• Fire Regime and Condition Class – Fires occur periodically to maintain lower levels of dead grass 

and litter levels so that they do not fuel intense fire. This vegetation community can be 

characterized as being primarily Fire Regime I, with a natural fire return interval of 0 to 35 years. 

This mixed hardwood can generally be characterized as Fire Regime Condition Class 1 and 2, 

indicating a low to moderate departure from its natural (historical) regime of vegetation 

characteristics; fuel composition; fire frequency, severity and pattern; and other associated 

disturbances.  Fires typically burn with low to moderate vegetation burn severity, rarely replacing 

more the 75 percent of the overstory. 

• Proposed Action – We would conduct prescribed burning in the mixed hardwood forest in the early 

summer, fall and/or winter months.  We would not anticipate multiple entries, generally only 

treating stands once within 35 years. Prescribed fire alone will meet objectives on most of these 

acres. 

• Burn Objectives – Prescribed fire objectives in the vegetation community are to reduce the 

dead/down fuel component, reducing brush species and rejuvenating savannah/oak communities 

into a multi-age mosaic reducing fire behavior and growth in the event of wildfire.   
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• Anticipated Results – Prescribed burning in this vegetation community would be expected to have 

fire behavior that is surface fire (flame lengths 0 to 4 feet).  In areas where higher fuel loading 

exists, flame lengths can be in excess of four feet and severity to the overstory increased, but rarely 

exceeding 75 percent mortality, especially under desired prescription parameters.  Periodic fire 

would control regenerating seedlings and maintain lower levels of competing hardwoods and 

conifers.   

Middle elevation shrub/chapparal – 100,000 Acres 
• Description/Current Vegetation Conditions (Structure and Composition) – Mid-elevation 

chaparral has a number of dominant traits that make them highly adapted to the climate and 

disturbance regime of the Sierra.  The dominant shrubs found in chaparral are typically 

sclerophyllous or often evergreen, with leaves characterized by a thick cuticle and sunken stomata.  

Not all shrubs found in the chaparral type are evergreen, including certain species of Ceanothus.  

Shrub and chaparral populations are recovering from intensive grazing and implementation of fires 

suppression policies from the previous century.  Past fire suppression policies ended burning in and 

around chaparral (Estes, B. 2013). The most common function/disturbance in the chaparral 

vegetation type is recurring stand replacing fire resetting the succession of the vegetation to an early 

seral stage.  (WHR Types: MCH and MHC) 

• Desired Conditions – Where possible, encourage shrub/chaparral at different stages of growth.  

This would provide diversity necessary to species that depend on particular habitat conditions.  

Control current populations of non-native invasive species that are currently extirpating native 

species.  Restore tree canopy cover to historic levels. Fire frequency should be such that any 

encroaching conifers would be controlled by fire.   

• Fire Regime and Condition Class – This vegetation community can be characterized as being 

primarily Fire Regime I and IV, with a natural fire return interval of 0 to 35 or more years.  This 

vegetation community can be characterized as being in Fire Regime Condition Class 3, indicating a 

high departure from its natural (historical) regime of vegetation characteristics; fuel composition; 

fire frequency, severity and pattern; and other associated disturbances. Multiple fire intervals have 

been missed here due to fire suppression over the last 100 years. 

• Proposed Action – We would implement prescribed fire in both the early summer and fall. We 

would not anticipate multiple entries, generally only treating stands once within 35 years, and in 

some cases over 35 years. Prescribed fire alone would meet objectives on most of these acres, 

meaning there will be no pre-treatment.   

• Burn  Objectives – Prescribed fire objectives in the vegetation community are to reduce the 

dead/down fuel component, rejuvenating brush species into a multi-age class mosaic reducing fire 

behavior in the event of wildfire.   

• Anticipated Results – We would anticipate that greater than 80 percent of fire behavior in this 

community will be surface fire (flame lengths 0 to 4 feet) with less than 75 percent of the overstory 

replacement.  In areas of higher fuel concentrations, some mixed severity to stand replacing fire can 

be expected with over 75 percent overstory replacement.  Periodic fire would allow fire to occur in 

its characteristic pattern and resume its ecological role and reduce encroaching conifers.   

Middle elevation pine/mixed conifer – 418,000 Acres 
• Description/Current Vegetation Conditions (Structure and Composition) – Mixed conifer forest 

is the most common vegetation type and is comprised of: ponderosa pine, sugar pine, incense cedar, 
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and white fir, and some Douglas-fir. Black oak is an important component of many mixed conifer 

stands, particularly at the lower elevations and on drier aspects (south and west).  Pine and mixed 

species plantations, ranging from less than 10 years to over 50 years old also occur within this 

elevational band.  Smaller components of this vegetation community include: non-forested areas 

such as wet meadows and rock outcroppings; Knobcone pine in limited patches; and special 

botanical and historical giant sequoia groves.  

These mixed conifer forest communities generally have elevated stand densities, increased canopy 

cover, and overall smaller average tree diameters, and a shift to more shared-tolerant species (for 

example, a shift from pine and oak to white fir), compared to pre-settlement conditions (Safford and 

Stevens 2017). In addition, stands are generally more homogenous today than historically with 

increased tree clump size, reduction in canopy gaps, and fewer shrub species. Current elevated 

seedling densities and composition shifts to more shade tolerant species is largely attributed to the 

removal of frequent low intensity fire on the landscape due to long term fire suppression practices.   

In addition, large areas of pine mortality occur within this vegetation community type.  These trees 

largely remain standing and currently do not contribute to fire hazard, nor the ground fuel profile.  

They do, however, presently pose a risk to firefighters and prescribed fire personnel as a concerning 

overhead hazard.  They are expected to naturally fall to the ground within a few years and become 

part of the ground fuel, contributing to loading that is well above what would otherwise be 

considered natural levels.  

(WHR Types – ASP, JPN, LPN, MHW, PPN, SMC, WFR) 

• Desired Conditions – Desired conditions at the landscape level for mid-elevation forests are a 

complex mosaic of varying forest densities, sizes, and species mix reflective of changes in the 

landform (aspect, elevation, slope position) and microsite conditions.  Within individual forest 

stands, trees are highly irregular in spacing and size. Individual trees, small clumps, and groups of 

trees are interspersed with grass, herbaceous plants, and shrubs, in variably sized openings. A 

mosaic of moderate to dense shrubs, tree litter, down wood and bare ground occurs between groups 

of trees. Vigorous understories of heterogeneous, patchy, and diverse native shrubs, herbs, and grass 

species are present.   

•  Fire Regime and Condition Class – The desired condition for mixed conifer is for frequent, low 

to mixed severity fires over most of the general forest, primarily in the pine, mixed conifer-pine and 

mixed conifer fir vegetation types. High intensity fire (greater than 10 to 15 percent stand 

replacing) is infrequent. Frequent fire maintains lower, manageable levels of flammable materials in 

most areas, especially in the surface and understory layers.  It can be characterized as being 

primarily Fire Regime I, with a frequent natural fire return interval of 0 to 20 years.  However, 

under current conditions mixed conifer can generally be characterized as being in Fire Regime 

Condition Class 3, indicating a high departure from its natural (historical) regime of vegetation 

characteristics; fuel composition; fire frequency, severity and pattern; and other associated 

disturbances. Multiple fire intervals have been missed here due to fire suppression over the last 100 

years.  Many of the large dead trees are and will remain standing for a few more years before they 

begin to fall to the ground.  They currently don’t overly contribute to the ground fuel profile, 

however duff layers are excessive due to fire suppression and ideally will be treated first in 

anticipation of the increasing fuel loading.    

• Proposed Action – Prescribed burning in mixed conifer would generally occur in both the spring 

and fall.  Burning would be conducted when conditions would provide for primarily low intensity 

underburning. Multiple entries with prescribed fire, up to three, over 10 to 15years will likely be 

necessary to meet objectives.  Fire managers anticipate this need for multiple entries with 
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prescribed fire to first address the accumulated duff loading, in preparation of the standing dead 

trees falling and becoming part of the ground fuel complex.  Once this first entry with fire is 

accomplished, subsequent entries will be targeting the large heavy dead and down component that 

will be produced by recent overstory mortality.  Still, prescribed fire alone is anticipated to be a 

feasible tool to meet desired conditions on most of these areas, meaning there will be minimal pre-

treatment.   

In certain instances measures to minimize or exclude prescribed fire effects would be employed 

such as in areas of special habitat, young plantations and Giant Sequoia groves (McKinley and 

Nelder) to protect these resources from undesirable fire behavior and/or effects.  If prescribed fire is 

to be precluded from entering these areas, handline and firing techniques would be such that fire 

does not impinge upon these areas.  If prescribed fire is to be applied to any of these areas, 

prescription parameters, fireline location, fuel loading management, and firing techniques would be 

such that these resources are protected from undesirable fire behavior and/or effects (see also, 

Design Features, Appendix X). 

• Burn Objectives – Burn plan prescribed fire objectives in mixed conifer are to reduce the dead and 

down fuel component, brush species, and generally raise the crown base height (ladder fuels), 

limiting mortality to less than 20 percent in trees greater than 12 inches.  This would reduce fire 

behavior in the event of wildfire. Some of the dead trees contribute to the ground fuel loading, 

however the majority of dead trees are still standing.  Burning in mixed conifer early and often will 

reduce current fuel loading in preparation for the standing dead overstory to fall and become part of 

the ground fuel complex.  

• Anticipated Results – We anticipate that under the proposed action the vast majority of fire 

behavior will be surface fire (flame lengths 0 to 4 feet), with less than 15 percent of the overstory 

replacement.  In areas of higher fuel concentrations or abundant ladder fuels, some mixed severity 

fire can be expected.   

Prescribed burning would preferentially remove fire-susceptible small diameter trees.  White fir (A. 

concolor) and incence cedar (C. decurrens) are particularly fire-susceptible in small diameter 

classes, due to their low branches and thin bark.  Prescribed burning would have a pruning effect on 

the lower branches of residual trees, raising canopy base height. Shrub biomass would initially 

decrease while forage value would increase as new sprouts and foliage replace older woody brush. 

The thinning effect on small trees and seedlings from low to mixed severity prescribed fire (i.e. 

within burn plan parameters specified elsewhere) is a desirable and necessary component to moving 

forest stands to a more fire resilient condition. 

High Subalpine/Fir – 98,500 Acres 
• Description/Current Vegetation Conditions (Structure and Composition) – The subalpine zone is 

primarily comprised of open, shrub, herb and grass species.  Tree species are primarily comprised 

of mountain hemlock and open, windswept pines.  Whitebark pine is found in harsh, windswept 

areas of the alpine zone. The tree size class is smaller, 6 to11 inch, and 11 to 24 inch diameter, and 

the canopy is more open.  This is due to the harsh, higher elevation conditions and naturally more 

open subalpine woodlands.   

Fire suppression, resulting in fuel buildup over many years followed by high intensity wildfires is a 

major cause of mortality (USDI-FWS, 2011).  Additionally, fire suppression has led to a shift in 

plant communities and a reduction in open habitat for whitebark pine germination.  Where periodic 

fire is not a disturbance factor, shade intolerant species are encroaching on whitebark pine habitat 

(Keane et al. 2017).   
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(WHR Types – ADS, RDR, SCN) 

• Desired Condition – Desired conditions at the landscape level need to be open and relatively free 

from shade tolerant species.  Active fire suppression starting in the early 20th century has allowed 

fuel to build up and shade tolerant species to encroach hindering regeneration of shade intolerant 

pines. Periodic wildland/prescribed fire needs to occur within this ecosystem to supply the open 

conditions needed for regeneration.   

• Fire Regime and Condition Class –This vegetation community can be characterized as being in 

Fire Regimes III and IV, with an average fire return interval of somewhere between 35 to 100 or 

more years.  A cooler, wetter elevation inhibits large fire growth, with stand replacing fire on 

average typically 15 to 20 percent of burned acres.  This community can be characterized as being 

in Fire Regime Condition Class 2, indicating moderate departure from its natural (historical) regime 

of vegetation characteristics; fuel composition; fire frequency, severity and pattern; and other 

associated disturbances. 

• Proposed Action – We would conduct prescribed burns in both the later spring and early fall, as 

moisture scenarios at higher elevations permit tolerance for prescribed fire that is closer to the core 

wildfire season occurring in the summer months.  Prescribed fire alone will meet objectives on 

most of these acres, meaning there will be no need for any type of pre-treatment.   

• Burn Objectives – Prescribed fire objectives in the vegetation community are to reduce the 

dead/down fuel component, brush species, and generally raise the crown base height (ladder fuels), 

limiting mortality to less than 20 percent in the overstory, thusly reducing fire behavior in the event 

of wildfire. 

• Anticipated Results – The standing dead component is no more than 5 percent in some areas and is 

not as prevalent here as in the mid-elevation communities.  Some of these dead trees contribute to 

the ground fuel loading with the majority of dead trees still standing. However, there are occasional 

heavy concentrations of a heavy dead/down component throughout.  Prescribed fire with low to 

moderate intensities will carry through these surface fuels readily, with occasional single and group 

tree torching of the overstory where fuel concentrations are heaviest.  Greater than 90 percent of 

fire behavior will be surface fire (flame lengths 0 to 4 feet), with stand replacing fire occurring over 

less than 10 percent of the area. 

Periodic fire will have a threefold effect, first it will reduce the potential for a stand altering event, 

second it will reduce shade tolerant species frequency and third it will create open conditions 

desired by the Clark’s nutcracker for caching whitebark pine seeds. 
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