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3.7  Risk Management and Safety 
The focus of this analysis concerns the effects of each proposed alternative as it relates to life safety with 
respect to long-term management of Nez Perce-Clearwater lands. Through the lens of life safety, the 
analysis considers known risk to employees, communities, and visiting publics and how each alternative 
effects this risk. Additionally, it assumes that we will simultaneously address risk to communities and the 
visiting public by addressing future risk to employees. By managing for a landscape that lessens exposure 
to high-risk hazards in the future we will lessen the risk to communities and the public in the long-term 
as well. The concept that a fire adapted and resilient landscape equally reduces risk to employees and 
communities in and adjacent to National Forest lands is congruent with the National Cohesive Fire 
Management Strategy and other national level plans, initiatives, and acts such as the National Fire Plan, 
Healthy Forest Initiative, and Healthy Forest Restoration Act. 
This analysis incorporates a blend of quantitative and qualitative data and information. It uses modeling 
outputs, injury and fatality records, and Incident Learning Reviews from accident investigations to 
develop a system to evaluate each alternative relative to life risk and safety. This analysis is an attempt to 
quantify risk in the long-term and there is an irreducible component of uncertainty that is inherent. 
An unavoidable tenet of risk management is that choices made today affect all future options. Successful 
risk management not only minimizes unnecessary exposure but also depends on how well we can 
recover from or tolerate the consequences of undesirable outcomes. When applying a Life Safety lens of 
risk management to land management planning, we must recognize how the choices we make now will 
affect the safety of employees, wildland fire responders, forest visitors, and local communities today and 
into future. Accepting increased risk today with a capacity to manage exposure is preferable to 
transferring risk into the future and hoping that those who inherit our decisions are adequately 
equipped to deal with the consequences, whatever they might be. 
Latent risk associated with management of Nez Perce-Clearwater lands and resources involves the loss 
of life and property of individuals and communities exposed to hazard trees, hazardous fuels 
accumulation, and wildland fire and other natural events exacerbated by a landscape that has severely 
departed from its natural condition. In this context, risk also involves the loss of options available to land 
managers for restoring and maintaining fire resilient landscapes and safely and effectively responding to 
a variety of natural events. Managing this risk in the near term, while at the same time reducing risk in 
the long-term, is in and of itself full of uncertainty and in conflict. 
The need to assume some level of risk now in order to lessen future risk regarding life safety in the 
management of public lands is at its core a “wicked problem.” A wicked problem is a problem that is 
difficult to solve because of incomplete, contradictory, and changing requirements that are often difficult 
to recognize. Moreover, because of interrelated and interdependent parts, the effort to solve one aspect 
of a wicked problem may reveal or create other problems. Fundamental to this is that land management 
organizations ultimately are sociotechnical systems that are complex and adaptive. Adapting to demands 
in one area may create unexpected outcomes in another, whether positive or negative. These systems 
are characterized by uncertainty, meaning it is an identifying trait of the system and is irreducible. 
Uncertainty in our Forest Service system cannot be eliminated (USDA, 2016a). 
Risk is essentially a measure of the probability and consequence of uncertain events and always has 
been an inevitable element of forest and grassland management. Forest Service managers face risks 
created by natural phenomena, as well as risks that are introduced when actions are taken (Thompson, 
Zimmerman, Mindar, & Taber, 2016). More specifically, in this analysis, risk is considered as the 
estimated probability that a particular proposed land management plan alternative will contribute to 
increased or decreased exposure of employees and communities to hazardous conditions in the long-
term. The long-term is defined as twenty plus years from today. 



Chapter 3. Affected Environment and Environmental Consequences Risk Management and Safety 

Nez Perce-Clearwater National Forests 3.7-2 DEIS for the Revised Forest Plan 

Principles of risk management include integrating risk principles into all organizational processes and 
decisions and embracing an uncertain world. An understanding of probability, using the best available 
information, and a commitment to organizational learning is necessary to facilitate continual 
improvement. Risk management organizations are proactive and invest time and resources upstream in 
assessment and planning. As a result, employees are less susceptible to the vagaries of uncertain, time-
pressured decision environments (Thompson et al., 2016). 

The Forest Service has adopted a risk management approach to life safety, recognizing that hazards and 
associated risks are inherent in our work. There is no “zero risk” alternative to accomplishing the 
multitude of objectives required of Forest Service land management. This is especially true in the context 
of managing natural resources for multiple use, while at the same time restoring natural processes to the 
landscape. 

The implementation of a formal risk management process will allow the Forest Service to enhance 
employee capacity to identify, evaluate, and mitigate risks across the full spectrum of work activities and 
improve the ability to accomplish objectives as safely and efficiently as possible. The following is an 
excerpt from the Forest Service Operational Risk Management Guide and expands upon the various 
levels of risk management and their application (USDA, 2019). 

Enterprise Risk Management (ERM): This level begins with defining the agency mission and identifies 
national and agency-wide influencers affecting the ability to attain mission objectives. Enterprise Risk 
Management involves an assessment of system level fundamentals that affect how strategic, 
operational, and time-critical risk management choices are made. 

Strategic Risk Management (SRM): This level provides a risk management process to a long-term 
project or plan where resources are available to invest in significant analysis and research of available 
data. It is used in the long-term planning of complex operations, such as for introducing new 
equipment, new procedures, or new policies. Examples of projects where Strategic Risk Management 
is applicable include Forest Land Management Planning, a watershed restoration project, or a long-
term fire event. 

Operational (Deliberate) Risk Management (ORM): Operational Risk Management relies on clear 
objectives and each step should be documented. It primarily uses experience and brainstorming to 
identify hazards and develop controls and is most effective when done in a group. Examples of 
Operational Risk Management applications include planning upcoming projects to implement the Land 
Management Plan, developing an incident management plan, or implementing a prescribed burning 
plan. 

Real-Time (Time-Critical) Risk Management: This level incorporates an "on the run" mental or verbal 
review of the situation using the risk management process with or without recording the information. 
Employees implement the real-time process to consider risk when making intuitive decisions in a time-
compressed situation. It is particularly helpful in choosing the appropriate course of action when an 
unplanned event occurs. 

In the past, there has been little integration of a formal risk management process with the specific intent 
of addressing life safety in NEPA documents. Integrating risk management concepts focus on life safety at 
the project planning level of NEPA could be a particularly positive way to address safety concerns 
regarding project implementation earlier in the process. This would be an example of Operational Risk 
Management being applied as it is intended. Unfortunately, life safety issues are often left unaddressed 
until project implementation, which can lead to a multitude of problems concerning life safety and 
project design. Operational Risk Management has a specific goal to enhance an employee’s ability to 
anticipate hazards and reduce the potential for loss, thereby increasing the probability of a successful 
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outcome (USDA, 2019). Combined with the principles of Human and Organizational Performance 
Operational Risk Management represents a systems approach to Risk Management. The principles of 
Human and Organizational Performance were developed by Institute of Nuclear Power Operators (INPO) 
and Department of Energy (DOE) in response to managing the risk of organizational accidents in high risk 
environments in the wake of the Three Mile Island Incident. 

Human and Organizational Performance (HOP) is a set of concepts and principles associated with a 
performance model that illustrates human performance in the context of the organization. The model 
contends that human performance is a product of organizational and individual elements that work 
together to produce repeatable outcomes. Human and Organizational Performance encompasses 
organizational factors, job-site conditions, individual behavior, and results. The system approach puts 
new perspective on human error; it is not a cause of failure but rather the symptom of deeper trouble in 
the system. Human error is not random; it is systematically connected to features of people’s tools, the 
tasks they perform, and the operating environment in which they work (U.S. Department of Energy, 
2009). 

The concept of high reliability organizations (HRO) has been of interest to the federal wildland fire 
community in recent years. High reliability organizations provide real examples of organizations that 
operate successfully while almost never experiencing an unwanted event. By definition, high reliability 
organizations operate under very trying conditions all the time and yet manage to have very few 
accidents. Examples of high reliability organizations include aircraft carriers, air traffic controllers, power 
grid dispatch centers, nuclear submarines, airline cockpit crews, nuclear power plants, and offshore 
platforms, among others. Human and Organizational Performance is one approach toward achieving the 
attributes evident in high reliability organizations. 

Principles of Human and Organizational Performance. Five simple statements, listed below, are referred 
to as the principles or underlying truths of human and organizational performance. Excellence in human 
performance can only be realized when individuals at all levels of the organization accept these 
principles and embrace concepts and practices that support them. Integrating these principles into 
management and leadership practices, worker practices, and the organization’s processes and values will 
be instrumental in vectoring the organization towards a highly reliable organization (U.S. Department of 
Energy, 2009). 

1. People are fallible, and even the best people make mistakes. Error is universal. No one is 
immune, regardless of age, experience, or educational level. The saying “to err is human” is 
indeed a truism. It is human nature to be imprecise—to err. Consequently, error will happen. No 
amount of counseling, training, or motivation can alter a person's fallibility. 

2. Error-likely situations are predictable, manageable, and preventable. Despite the inevitability of 
human error in general, specific errors are preventable. Just as we can predict that a person 
writing a personal check at the beginning of a new year stands a good chance of writing the 
previous year on the check, a similar prediction can be made within the context of work at the job 
site. By changing the work situation to prevent, remove, or minimize the presence of conditions 
that provoke error, task and individual factors at the job site can be managed to prevent, or at 
least minimize, the chance for error. 
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3. Individual behavior is influenced by organizational processes and values. Organizations are goal-
directed and, as such, their processes and values are developed to direct the behavior of the 
individuals in the organization. Work is achieved, however, within the context of the 
organizational processes, culture, and management planning and control systems. It is exactly 
these phenomena that contribute to most of the causes of human performance problems and 
resulting events. 

4. People achieve high levels of performance because of the encouragement and reinforcement 
received from leaders, peers, and subordinates. The organization is perfectly tuned to get the 
performance it receives from the workforce. All human behavior, whether good and bad, is 
reinforced by immediate consequences or by past experience. 

5. Events can be avoided through an understanding of the reason mistakes occur and application 
of the lessons learned from past events (or errors). Traditionally, improvement in human 
performance has resulted from corrective actions derived from an analysis of facility events and 
problem reports—a method that reacts to what happened in the past. Learning from our mistakes 
and the mistakes of others is reactive—after the fact—but important for continuous 
improvement. Human performance improvement today requires a combination of both proactive 
and reactive approaches. 

In summary, integrating the principles of Risk Management and Human and Organizational Performance 
into land management planning and operations establishes a system view of safety. A system view of 
safety can improve employee health and safety by reducing the incidence of fatalities related to 
underlying conditions both in the organizational and physical work environment. While there is no “zero 
risk” alterative, in the long-term, it is possible to further reduce risk to employees, communities, and 
publics in and adjacent to the Nez Perce Clearwater by managing for a fire adapted and resilient 
landscape while at the same time meeting the multiple management objectives outlined in the land 
management plan. 

Relevant Laws, Regulations, and Policy 
Federal Laws 
Occupational Safety and Health Act of 1970 (sec. 19 and 24), as amended (Title 29 United States Code, 
sections 668 and 673 (29 U.S.C. 668 and 673)). This regulation states each employee shall comply with 
occupational safety and health standards and all rules, regulations, and orders issued pursuant to this act 
which are applicable to an employee’s own actions and conduct. 

Occupational Safety and Health Administration (OSHA) Title 29, Code of Federal Regulations, Part 1910 
(29 CFR 1910). This regulation contains occupational safety and health standards which have been found 
to be national consensus standards or established federal standards. 

Occupational Safety and Health Standards, 29 Part 1926, Construction Standards (29 CFR 1926). This 
part sets forth the safety and health standards promulgated by the Secretary of Labor under Section 107 
of the Contract Work Hours and Safety Standards Act. 

Occupational Safety and Health Programs and Related Matters, 29 CFR Part 1960 (29 CFR 1960). This 
regulation provides basic program elements for federal employees. The regulation contains special 
provisions to assure safe and healthful working conditions for federal employees. Under this section, it is 
the responsibility of the head of each federal agency to establish and maintain an effective and 
comprehensive occupational safety and health program which is consistent with the standards 
promulgated under Section 6 of the act. 
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Executive Order 12196, February 26, 1980. This order explains the required occupational safety and 
health programs for federal employees. 

Healthy Forest Restoration Act of 2003 (HR 1904): This act is aimed at expediting the preparation and 
implementation of hazardous fuels reduction projects on federal land; encouraging collaboration 
between federal agencies and local communities; requiring courts to balance effects of action versus no-
action prior to halting implementation; and requires federal agencies to retain large trees under certain 
conditions. 

2002 President’s Healthy Forest Initiative: This initiative emphasizes administrative and legislative 
reforms to expedite fuels treatments and post-fire rehabilitation actions. 

Policy 
FSH 6700.11 - The Health and Safety Code Handbook. This policy is the primary source of standards for 
safe and healthful workplace conditions, project inspections, and operational procedures and practices 
in the Forest Service. The policy is in addition to the standards and regulations of the Occupational 
Safety and Health Administration (OSHA). 

National Cohesive Wildland Fire Management Strategy 2014: The National Cohesive Wildland Fire 
Management Strategy is a strategic push to work collaboratively among all stakeholders and across all 
landscapes, using best science, to make meaningful progress towards three goals:  

1. Resilient Landscapes 

2. Fire Adapted Communities 

3. Safe and Effective Wildfire Response 

Interagency Standards for Fire and Fire Aviation Operations (NFES 2724): This reference guide 
documents the standards for operational procedures and practices for the Forest Service fire and aviation 
management program. 
State and Local Plans 
The following plans provide guidance for sustained action taken to reduce or eliminate the long-term risk 
to human life and property from hazards. Mitigation activities pertaining to wildfires, hazard fuels, and 
zonal planning may be implemented prior to, during, or after an incident. 

1. Lewis County, Idaho Multi Hazard Mitigation Plan (2011) 
2. Clearwater County, Idaho Multi Hazard Mitigation Plan (2017) 
3. Idaho County, Idaho Revised Wildland Urban Interface Wildfire Mitigation Plan (2009) 
4. Latah County, Multi Hazard Mitigation Plan (2011) 
5. Nez Perce County, Comprehensive Plan (2018) 
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Methodology 
Spatial Scale 
The analysis area is those lands administered by the 
Nez Perce-Clearwater, as well as the land of other 
ownership within and adjacent to the National Forests 
or in which the Nez Perce-Clearwater has operational 
responsibility for wildland fire suppression operations. 

The Nez Perce-Clearwater used the PRISM and 
SIMPPLLE models interactively to analyze vegetation 
conditions. Wildland fire disturbances were first 
modeled in SIMPPLLE. Resultant disturbance levels 
were then input into the PRISM model as acres of 
projected wildland fire. The PRISM model was then run, 
and the outputs from PRISM were input into the 
SIMPPLLE model to allow for integration with the 
ecological processes and disturbances as modeled 
within SIMPPLLE for fire, insect, disease, and succession 
and with the spatial analysis of the change in 
vegetation conditions over time. 

Figure 1. Map depicting Clearwater National 
Forest and Nez Perce National Forest boundaries 

 
 
Temporal Scale 

The temporal scale of this analysis is 200 years. It utilizes employee fatality data and vegetative condition 
modeling both forward and backward in time from present year. The selection of this temporal scale was 
based on documented employee fatalities and the projected time to future desired conditions modeled 
for each of the action alternatives. Employee fatality data from Line of Duty Deaths for the Nez Perce-
Clearwater dates back to 1919, 11 years after the establishment of the Nez Perce National Forest and 
Clearwater National Forest in 1908 and 9 years after the 1910 fires of Idaho, Montana, and Washington 
that prompted National Forest Land Managers, with the support of Congress, to establish an aggressive 
doctrine toward fire suppression and prevention on forest lands. 

  

Present Day 

Time to Desired Conditions (Modeled) NCF Employee Fatalities (Documented) 
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Methods and Assumptions 

Through the lens of life safety: 
This analysis is an attempt to quantify risk in the long-term. There is an irreducible component of 
uncertainty that is inherent. Risk to life safety in this analysis is the relative risk of fatality and severe life 
altering injury to employees, whether permanent, seasonal, volunteer, cooperator, or contractor; 
communities; and the visiting public that can be attributable to landscape conditions and organizational 
capacity to manage towards future desired conditions. 

Desired conditions will result in a less hazardous environment: 
Fundamentally, this analysis is based on the premise that a fire adapted and resilient landscape within 
the natural range of vegetative condition is ultimately less hazardous to life safety than a landscape 
skewed in either direction from the natural range of vegetative condition. A return to natural range of 
vegetative condition can result in a reduction of extreme fire events moderated by more frequent 
intervals of fire being restored to the landscape. Mechanical fuels treatments and timber harvest that 
supplements natural and prescribed fire will further contribute to reaching desired conditions on the Nez 
Perce-Clearwater. Increased use of planned and unplanned ignitions in the action alternatives would 
lead to greater fuels reduction and the forest vegetation would be more resilient (Parks, Miller, 
Holsinger, Baggett, & Bird, 2016). While not eliminating hazards encountered on forest lands, desired 
conditions represent a landscape more favorable of reduced risk to employee, community, and public life 
safety. 

Long-term versus near-term perspective: 
Short-term considerations of fire risk typically result in aggressive suppression, which in some contexts 
has led us down the wildfire paradox path of less fire today equals more severe fire in the future (Calkin, 
Cohen, Finney, & Thompson, 2014). Through use of wildfire to achieve land management objectives, the 
Nez Perce-Clearwater is well on its way to breaking the cycle of an increasingly challenging wildfire 
management environment and greater risk to both natural and human resources. Additionally, 
mechanical treatments to restore forests and vegetation to a condition of historic ranges could further 
address long-term risk in management areas where mechanical treatments and timber harvest are 
allowed. 

Fatalities are most often a tragic outcome of normal work: 
Fatalities are outliers in the respect that they are an emergent phenomenon in normal work. The work is 
considered “normal” because it was routine, typical, or within the scope of the mission of the 
organization. Through a complex set of conditions and chance interactions within the organizational 
system of work, the conditions that lead to the fatality unfortunately materialized. These same 
conditions and interactions that lead to fatalities occur frequently but almost always lead to a successful 
outcome or less frequently a minor incident. It is for this reason that typical methods to prevent injuries 
applied “harder” hoping to prevent fatalities are limited in their efficacy. 

Wildland firefighter fatalities (LODDs) can serve as a surrogate for the rest of the population: 
An underlying assumption of this analysis is that the same type of exposures that contribute to wildland 
firefighter fatalities are typically the same exposures that contribute to employee, communities, and 
publics that are within the operational purview of the Nez Perce-Clearwater. Wildland firefighter 
fatalities were chosen as a surrogate due to similar hazard exposure as other field going forest 
employees and because of the extensive documentation and review of wildland firefighter fatality 
incidents. Compilation of employee fatalities on the Nez Perce-Clearwater date back to 1919 and suggest 
similar trends and causes for fatalities of employees on the job as national studies on wildland firefighter 
fatalities suggest. 
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It may be possible to reduce the risk of on the job fatalities of all employees by addressing the issues 
that commonly are identified as contributors to incidences of wildland firefighter fatalities. Spending 
more time on “high end” influences with a systemic focus would likely have more broad scale 
implications to improve employee safety than consistently focusing on “low end” influences with an 
individual focus. This would be especially important in addressing long-term trends. 

Organizations must balance resources of time and effort with being efficient or thorough and 
organizations typically trend towards efficiency over time: 
It is a basic attribute of human and organizational performance that the resources needed to do 
something often, if not always, are insufficient. The most frequent shortcomings are lack of time and 
funding but other resources, such as information, workforce, and social license to operate, may be in 
short supply. Nevertheless, in most cases, organizations manage to do what they should by adjusting 
how they do it to meet the current conditions. In practical terms they manage to establish and maintain 
a continuous balance between demands and resources. This is what is referred to as the Efficiency 
Thoroughness Tradeoff Principle (Hollnegal, 2013). 

This reflects the fact that organizations, as part of what they do frequently if not always, must make a 
trade-off between the resources, primarily time and effort, they spend on preparing and monitoring an 
activity and the resources, again primarily time and effort, they spend on doing it (Hollnegal, 2013). If 
safety is the dominant concern, then a trade-off may favor thoroughness over efficiency. Conversely, if 
throughput and output are the dominant concerns, the trade-off may favor efficiency over 
thoroughness. It is a basic premise of the principle that it is impossible to maximize efficiency 
(production) and thoroughness (safety) at the same time. One is maximized at the expense of the other. 
This is where all levels of risk management come into play. The gap between efficiency and thoroughness 
represents the level of risk that is ultimately accepted by the organization and, as equally if not more 
important, the individual worker. Consequently, the organization tends to move towards efficiency over 
time, especially when positive outcomes reinforce the rewards of efficiency. This is also referred to as 
Practical Drift or what has become to be recognized in part as the Normalization of Risk. 

Efficiency means that the resources used or needed to achieve a stated goal or objective are kept as low 
as possible. The resources may be expressed in terms of time (to completion), materials, money, 
psychological effort (workload), physical effort (fatigue), and manpower (number of people) (Hollnegal, 
2013). 

Thoroughness means that an activity only is carried out if the individual or the organization has verified 
that the necessary and sufficient conditions are in place so that the activity will achieve its objective 
without creating unwanted side-effects. More formally, thoroughness means that the pre-conditions for 
an activity are in place, that the execution conditions (resources, tools, and competence) can be 
ensured, and that performance is monitored and controlled so that the outcome will be the intended 
one (Hollnegal, 2013). 

Relative Risk Matrix Development: 
Each alternative was analyzed using the following primary indicators: 

 Trajectory towards desired conditions 

 Management Flexibility 

 Implementation Requirements  

 Infrastructure 

 Workforce Capacity 
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Each primary indicator includes a subset of indicators (measurements) that were used in the overall risk 
ranking of the primary indictors. Each measurement is described in the ‘Measurement Indicators’ section 
of this report. Each measurement is assigned a risk assessment code (RAC) of either 1 = Low, 2 = 
Moderate, 3 = High, or 4 = Very High. 

Additionally, each measurement was assigned a weighting factor relative to potential effects to life safety 
in the long-term. For “high-end” measurements a weighting factor of 2 or 3 was applied, while a 
weighting factor of 1 was applied to “low-end” measurements. Determination of high-end or low-end 
measurements was determined through a combination of empirical and quantitative information. 

For example: For the primary indicator of Workforce Capacity, the measurement of Acres Restored 
Annually was calculated for Alternative X as  

Risk Assessment Code (2) moderate times Weighting Factor (3) high-end = Final Risk Assessment Code (6) 

A Total Risk Score (TRS) for each primary indicator was calculated by summing the risk assessment codes 
for secondary indicators and then plotted by alternative on a radar chart creating a version of a risk 
assessment tool (RAT). The radar charts reflect relative risk level by alternative to life safety in the long-
term. 

Figure 2. Relative Risk Scoring Range for Risk Assessment Tool 
 

 

 

 

SIMMPLLE and PRISM: 
The SIMPPLLE model was used in the forest plan revision for two purposes: to calculate the natural range 
of variation for vegetation conditions and to project the landscape conditions of the alternatives into the 
future for analysis for the draft environmental impact statement. SIMPPLLE takes a landscape condition 
at the beginning of a simulation, including past disturbances and treatments, and uses logic to grow the 
landscape through time while simulating processes, such as growth, fire, and insects, that might occur 
on that landscape, while accounting for the effects of those processes. 

Out of necessity, the models simplify very complex and dynamic relationships between ecosystem 
processes and disturbances, such as climate, fire, and succession, and vegetation over time and space. 
Although the best available information, including corroboration with actual data, and professional 
experience and knowledge is used to build these models, there is a high degree of variability and an 
element of uncertainty associated with the results because of the ecological complexity and inability to 
accurately predict the timing and location of future events. These models are tools that provide 
information useful for understanding vegetation change over time and the relative differences between 
alternatives. The models are not intended to be predictive or to produce precise values for vegetation 
conditions. 

Information sources: 
This analysis also draws upon the best available literature citations that were found to be relevant to risk 
to life safety on the Nez Perce-Clearwater. Literature sources that were the most recent, peer-reviewed, 
and local in scope or directly applicable to the local ecosystem were selected. In addition, local studies 
and anecdotal information that is not peer-reviewed is included where appropriate to provide context. 

  

Relative Risk Scoring Range for Risk Assessment Tool (RAT) 

LOW MODERATE HIGH VERY HIGH 

0-10 11-20 20-25 25-30 
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Incomplete and unavailable information: 
Terrestrial ecosystems are highly complex and contain an enormous number of known and unknown 
living and non-living factors that interact with each other, often in unpredictable ways. For this reason, 
the Nez Perce-Clearwater acknowledges that there are gaps in available information and knowledge 
about ecological functioning and an inability to even evaluate what those gaps may be. These gaps in 
information may lessen over time as new information or methodology emerges. The Nez Perce-
Clearwater’s ability to predict fire or other disturbances into the future is limited and is subject to 
uncertainty. The level of uncertainty depends on how predictable such factors as natural disturbances, 
climate change, or human-caused influences may be. 

Sociotechnical systems, including the Forest Service, not only contain uncertainty but are characterized 
by uncertainty, meaning it is an identifying trait of the system and is irreducible. Sociotechnical systems 
are highly complex and contain an enormous number of known and unknown factors that interact with 
each other, often in unpredictable ways. For this reason, qualitative and experiential data is heavily 
relied upon to assess the likelihood of a range of potential outcomes. Ultimately, there are gaps in 
understanding which result in a failure to predict. As research into complex and adaptive systems 
progresses, technology may become available that enables the narrowing of these gaps. 

Measurement Indicators 
All measurement indicators are considered in relation to risk to life safety in the long-term, defined as 20 
plus years. This is an application of Strategic Risk Management (SRM), with the assumption that near-
term risks to life safety can be mitigated with the incorporation of Operational Risk Management (ORM) 
at the project level. 

Fundamentally, this analysis is based on the premise that a fire adapted and resilient landscape within 
the natural range of vegetative condition (NRVC) is ultimately less hazardous to life safety than a 
landscape skewed in either direction from natural range of vegetative conditions. Greater emphasis on 
fire-resilient landscapes and communities is at the heart of the National Cohesive Strategy for Wildland 
Fire Management acts and initiatives that have been developed in response to extreme wildland fire 
incidents that have been responsible for loss of homes in communities, negative impacts to rural 
economies, and loss of life both in the private and public sector. Increased use of planned and unplanned 
ignitions and harvest activity in the action alternatives would lead to greater fuels reduction and the 
forest vegetation would be more resilient (Parks et al., 2016). 

Trajectory towards Desired Conditions: As measured by acres of restoration and maintenance 
treatments annually, including projected time to desired conditions by alternative. 

 Rate of progress to desired conditions as measured in years by alternative. 

 Average mechanical fuels treatment acres per decade, over 5 decades, by alternative. 

 Average prescribed fire acres per decade, over 5 decades, by alternative. 

 Restoration Acres through Timber Harvest annually by alternative. 

 Restoration and Maintenance of Ecological Role of Fire projected acres by alternative. 

 Recommended Wilderness acres by alternative. 

 Soils and Watershed Acres Improved or Restored Annually by alternative. 
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The current fire management system still relies largely on aggressive fire suppression in all but 
wilderness or Idaho Roadless designated lands. Regardless of management designation, the more we 
suppress, the more we have to suppress. This negative re-enforcement loop of fire suppression requiring 
more fire suppression has contributed to an increasingly complex and hazardous environment and 
represents a transfer of risk into the future. Fire responders are being exposed to extremely dangerous 
situations such as complex fuel conditions, climatic changes, and wildland-urban interface challenges. As 
they pursue multiple objectives, there is an increased exposure to hazards. The Twisp River Fire of 2016 
is one example of how these increased risks resulted in fatalities (USDA, 2016b). 

In addition to increased utilization of wildland fire across all lands to enhance landscape resiliency, 
timber harvest and mechanical fuels reduction can help move the landscape towards desired conditions. 
Especially where the risk of management ignited or natural ignitions managed for resource benefit are 
high risk due to a departure of natural vegetative conditions, or fire regime condition class, from what 
natural processes would maintain. However, sole reliance on timber harvest and mechanical fuels 
reduction projects to move the landscape to desired conditions in Management Area 3 and 
Management Area 2 would likely not be successful without the inclusion of wildland fire. 

Management Flexibility: As measured by acres of land allocations and resources that influence the 
manner in which vegetation treatments are carried out, as well as managing planned ignitions and 
unplanned natural ignitions. 

 Recommended Wilderness Acres by alternative. 

 Wild and Scenic Rivers Eligible and Suitable Acres by alternative. 

 National Historic Landmark Heritage Resources as measured by land management objectives 
compatibility. 

 Compatibility of neighboring lands and Nez Perce-Clearwater Land Management Areas with the 
management of fire for resource benefit. 

Specially-designated management areas potentially can limit options for land managers to utilize 
techniques and tools otherwise available to them in other management areas. Even if available, land 
managers may choose not to implement or utilize other techniques and tools to accomplish objectives 
due to the difficulty of obtaining required authorization. In turn, this may create added exposure and 
increased risk to employees or communities (USDA, 2017a). 

A severe injury to a wildland firefighter that occurred during the Freezeout Fire of 2014 is an example of 
management needing to carefully balance risks of land management strategies between specially 
designated management areas and adjacent lands managed with different strategies and objectives. This 
can be viewed as a condition of influence created by two differing land management strategies, 
potentially compelling land management employees to make decisions that may increase risk to 
employees and communities (USDA, 2014). 

Heritage resources can influence what risks managers are willing to take based on need for protection. 
Generally, these resources can be protected from land management activities and wildland fire without 
subjecting employees to high levels of risk. However, there can be challenges in specially designated 
management areas. Of particular concern in this analysis is the Nez Perce Trail National Historic 
Landmark, which lies in part on lands designated suitable for timber in the 1987 Clearwater National 
Forest Land Management Plan. This inadvertently creates the same conditions of influence as discussed 
relative to compatibility of land management strategies and objectives in the Freezeout Fire example 
above. 
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Implementation Requirements: As measured by difficulty, either real or perceived, that influence the 
manner in which vegetation treatments are carried out, as well as managing planned ignitions and 
unplanned natural ignitions. 

 Slope Restriction as measured by maximum percent slope restriction by alternative. 

 Detrimental Soil Disturbance limitation as measured by alternative. 

 Snag Retention and Recruitment as measured by number of snags per unit measure and 
diameter requirements by alternative. 

 Snag Retention as measured by number of snags per measurement scale by alternative. 

 Live Trees per acre as measured by alternative. 

 Recommended Wilderness Acres by alternative. 

At times, implementation requirements can be conditional influences that effect outcomes both in 
positive and negative ways. While their intent is for positive effects or protection of ecosystems and 
natural resources, they can inadvertently create the conditions for implementation decisions that put 
employees at risk. Although generally not insurmountable, implementation requirements can create 
misconceptions about available options and steer management activities away from vegetation 
treatments that would support achieving desired conditions. A recent example of this occurred during 
the management of the Lolo Peak Fire in 2017 on the Lolo National Forest in the following excerpt from 
the Lolo Peak Fire Fatality Learning Review: 

The way our policy regarding specially-designated management areas is currently set up has an 
obvious effect on the way we manage fire: the issues associated with obtaining permissions has tainted 
much of the wildland fire community’s desire to work in them. While utilizing mechanized equipment in 
a specially-designated management area is not an impossible task, obtaining the required approvals 
can be viewed as a monumental one. Due to these challenges it becomes a task that is very often 
avoided, creating slides for Fire and Forest leadership that remind them there are fewer available 
tactical options than what truly exist (USDA, 2017a). 

Implementation requirements may also create downstream effects to safety and risk in a variety of ways. 
Leave tree and snag retention requirements can leave snags next to prescribed fire control lines, putting 
prescribed fire implementation crews at risk by either having to fell the snag or taking the chance it will 
not cause a problem and leave it be. Either way, risk is assumed on part of the implementer that might 
have been possible to avoid with more flexible snag retention requirements. 

Other examples of implementation requirements that create unintended risk to project implementers 
are as follows:  

 Restrictions on the ability to treat activity slash post-harvest leads to hazardous fuels 
accumulations or operations that entail a higher degree of risk.  

 Ability to treat along roadsides that are adjacent to or within proposed wilderness areas. 

 Decommissioning of roads that provide firefighter access to initial attack, as well as 
decommissioning prior to all activities being completed on a project. 
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Infrastructure: As measured by miles of roads and trails improved, watershed acres improved or 
restored annually, and lease of radio communication site. 

 Miles of roads maintained and improved as measured by PTSQ (mmbf) by alternative. 

 Trails maintained improved as measured by alternative. 

 Communication Site (GA Pilot Knob) as retained or removed by alternative. 

National Forest appropriations are allocated proportionally to the amount of timber management and 
recreational use on each Forest. Timber Management contracts include road maintenance 
responsibilities on haul routes, providing additional operators to perform road maintenance on the 
Forest system roads. Higher timber volumes result in more road maintenance and positive road 
modifications, such as curve widening, improved sight distance, and replacement of failing or undersized 
culverts, which would be sized to pass flows from the 100-year flood event. 

Under timber stewardship sales, watershed improvements can be accomplished, such as installation of 
aquatic organism passage culverts, bridge improvements, additional gravel surfacing, and replacement 
of additional drainage structures with upsized culverts, retaining walls, landslide repairs, and forest-wide 
road maintenance such as road blading. 

Safe and well-maintained forest roads are crucial to supporting land management activities, in addition 
to reducing risk to visiting public and local communities that utilize forest roads for a variety of activities. 
Increasingly, forest roads are utilized as control lines for management of fire. Additionally, forest roads 
serve as primary emergency egress routes for communities located within the Nez Perce-Clearwater. 
Forest Service trails also facilitate the management and protection of backcountry resources and are 
occasionally used as fire control lines. Retained receipts from timber harvest can be utilized to maintain 
trails to protect aquatic resources. Probable Timber Sale Quantity (mmbf) serves as a surrogate for miles 
of forest roads maintained or improved. 

Workforce Capacity: As measured by PTSQ, restoration acres through timber harvest and restoration 
acres through prescribed fire annually by alternative. 

 Volume of timber to be sold (PTSQ) annually by alternative. 

 Restoration Acres through Timber Harvest annually by alternative. 

 Average mechanical fuels treatment acres per decade, over 5 decades, by alternative. 

 Average prescribed fire acres per decade, over 5 decades, by alternative. 

As it relates to risk to life safety, workforce capacity is perhaps the most critical indicator, yet the most 
difficult predict, especially with a long-term view relative to reaching desired conditions. While possible 
to project size and skill set of the workforce needed to comfortably execute any of the proposed 
alternatives, future budgets, advancements in information technology, and changes in policy create a 
large degree of uncertainty. 

As such, each alternative was analyzed with the assumption that budgets will remain flat or reduced and 
that, although technological advances will become available, there will remain a gap in workforce 
capacity that skews the organization towards efficiency and away from thoroughness. This is a 
fundamental attribute of human and organizational performance where ultimately either efficiency 
(production) or thoroughness (safety) prevails over the other, known as the Efficiency Thoroughness 
Tradeoff (Hollnegal, 2013). 
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Affected Environment 
Existing Condition 
The following information includes excerpts from the most recent Report on Wildland Firefighter 
Fatalities in the United States: 2007-2016 (NWCG, 2017). The report includes data from years prior to 
2007 as far back as 1990, when the National Wildland Fire Coordinating Group first started producing 
such reports. The 2007 to 2016 range is the most current National Wildland Fire Coordinating Group 10-
year evaluation period. The report was compiled with data from a variety of sources such as National 
Wildland Fire Coordinating Group “Safety Grams,” National Institute of Occupational Safety and Health 
(NIOSH) data, and the U.S. Fire Administration Firefighter Fatality database. Wildland firefighter fatalities 
in the National Wildland Fire Coordinating Group report include any firefighter that is involved in 
wildland fire operations, including paid municipal firefighters and volunteers with rural fire departments. 
Additional information on specific protocols for inclusion of firefighter fatalities into the National 
Wildland Fire Coordinating Group Report can be found within the report. 

Between 1990 and 2016, 480 firefighters died during wildland firefighting operations in the United 
States. According to the previous wildland firefighter fatalities report, fatalities increased by 26 percent 
during the 1999 to 2006 period when compared with the 1990 to 1998 period. There was a 2 percent 
decrease in the 2007 to 2016 period, with a total of 107 fatalities. 

Figure 3. Total annual firefighter fatalities (all causes) during wildland fire operations between 1990 
and 2016. 

Data Source: NWCG, 2017. 
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Causes of Death 
The most common causes of death of wildland firefighters reported for the most current period between 2007 and 
2016 were heart attacks (41 fatalities, 24 percent), vehicle accidents (34 fatalities, 20 percent), aircraft accidents 
(31 fatalities, 18 percent), and entrapments (28 fatalities, 17 percent). These causes account for 79 percent of the 
total number of fatalities. 

Figure 4. Wildland firefighter fatalities by cause of death from 2007-2016. 

Data Source: NWCG, 2017. 

Federal firefighters account for a large portion of the wildland firefighter workforce, encompassing 
wildland firefighters from the USDA Forest Service (USFS), Bureau of Land Management (BLM), National 
Park Service (NPS), Bureau of Indian Affairs (BIA), and Fish and Wildlife Service (FWS). 

31 federal firefighters died during the most recent period. These fatalities accounted for 18 percent of all 
firefighter fatalities, equaling 3.1 fatalities per year. The number of federal firefighter fatalities between 
2007 and 2016 was lower than for the period between 1999 and 2006. From 1999 to 2006 there were 37 
fatalities, equaling 4.6 fatalities per year. 

Between 2007 and 2016, vehicle accidents were the leading cause of death for federal firefighters with 
eight fatalities, followed by falling trees or rolling rocks with six fatalities. Other causes of death for 
federal firefighters included four heart attacks fatalities, three aircraft accident fatalities, and three other 
medical caused fatalities. 

Figure 5. Federal firefighter causes of death. 
Data Source: NWCG, 2017. 
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Falling Trees or Rolling Rocks: 
Falling trees or rolling rocks claimed the lives of 12 firefighters during the most recent period equaling 
1.2 fatalities per year, compared with 7 firefighters during the period between 1999 and 2006 equaling 
0.9 fatalities per year. The total number of firefighter fatalities caused by falling trees or rolling rocks 
between 2007 and 2016 was equal to the combined total between 1990 and 2006. Four of the deaths 
during the most recent period occurred in California; two in Kentucky; and one each in Colorado, 
Oregon, Washington, Idaho, Nevada, and Florida. 

On the Nez Perce-Clearwater, falling trees are a particularly important aspect of risk to life safety, 
accounting for the single largest physical threat to employees working in the field today. Often it is 
surmised that driving is the biggest threat to employee safety; however, fatality trends on the Nez 
Perce-Clearwater do not support that. Additionally, in the context of continual advancement and 
application of automobile safety technology, the likelihood of a person surviving a crash is much higher 
than ever. Falling trees, however; are different in that there are no reliable controls to protect the 
employee who is hit by a falling tree. The only controls available are human performance based, which is 
inherently unreliable. 

Falling trees are the second leading contributor to employee fatalities on the Nez Perce-Clearwater over 
the past 100 years and are increasingly more prevalent as a leading cause of serious injury and fatalities 
to Forest Service wildland firefighters. In the past eight years, one fatality and two severe employee 
injuries related to tree strikes have occurred on the Nez Perce-Clearwater during the Steep Corner Fire 
in 2012 (1 Fatality), the Nut Hill Fire in 2013 (1 Severe Injury), and the Freezeout Ridge Fire in 2014 (1 
Severe Injury). 

Figure 6. Steep Corner Fire fatality site on August 12, 2012. 
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The U.S. Forest Service Office of Human Performance and Innovation and Organizational Learning 
(HP&IOL) recently performed an internal study of Forest Service wildfire accident statistics over the ten-
year period from 2007 to 2016. This study found that getting hit by a rock, log, limb, or tree was the 
most frequent way Forest Service firefighters were injured. Furthermore, getting hit by a tree was the 
second most frequent way Forest Service firefighters were killed (NWCG, 2018), while aviation accidents 
were the leading cause by nearly a three to one ratio. 

Figure 7. Top accident types for injuries Forest Service wildland firefighters from 2007 to 2016. 
 

Data Source: NWCG, 2018 
 
Examining the Office of Human Performance and Innovation and Organizational Learning study data 
above, we can surmise that there are instances within each category that the accidents that lead to the 
injuries are often similar in context of exposure as accidents that resulted in fatalities in all federal 
wildland firefighters. While not comparing “apples to apples,” an interesting trend develops when 
comparing the Office of Human Performance and Innovation and Organizational Learning data with 
records of fatalities of employees on the Nez Perce-Clearwater’s over the past 100 years. Aviation 
Accidents constitute the largest number of fatalities on the Nez Perce-Clearwater, followed by “Hit by” 
Tree, Heart Attack “Acute Medical”, Burn-over, and Drowning and Driving with four fatalities each. 
Driving includes fatalities where an employee was thrown from a horse during incidents that occurred in 
the 1920s prior to widespread use of motor vehicles and Forest Service roads. 
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Figure 8. Line of Duty Deaths for 1919-2019 time period, NCF Employees.  

 
Relating the Nez Perce-Clearwater fatality data with the National Wildfire Coordinating Group data 
reflects the same types of fatalities, although with comparatively different rates. This is likely due to the 
difference in vegetation types on the Nez Perce-Clearwater (more heavily timbered), the amount of 
wilderness and roadless areas (aviation transport versus motor vehicle), and the high density of large 
rivers and streams contributing to drownings. It is important to note that each of the categories for the 
Nez Perce-Clearwater includes wildland firefighter fatalities. 

 
Tragic Outcomes of Normal Work: 
Employee fatalities typically do not represent “super accidents” brought about by extreme errors of 
omission. They represent the tragic outcome of normal work due to ineffective or impossible controls in 
an inherently hazardous environment. High-risk work with robust controls is not risky but high-risk work 
that relies on the perfect human performance is extremely risky. 

Fatalities are outliers in the sense that the work would have been considered a success, or otherwise 
normal, had there not been a fatality. The work is considered “normal” because it was routine, typical, or 
within the scope of the mission of the organization. Fatalities occur in a system of work that almost 
always produces successful results. This is why they are rare events that continually seem to defy our 
best efforts to eliminate them. Especially when only our “go to” methods of preventing them are 
applied. 

  

19

10
9

6

4 4

0

2

4

6

8

10

12

14

16

18

20

NezPerce Clearwater NF - Fatalities 
by Accident Type 1919-2019



Chapter 3. Affected Environment and Environmental Consequences Risk Management and Safety 

Nez Perce-Clearwater National Forests 3.7-19 DEIS for the Revised Forest Plan 

For example, a falling tree that injures an employee is just as deadly as the tree that kills an employee; 
the only difference was the outcome. In the event of a tree strike that only injures the employee, the 
Forest Service tends to apply the “lessons learned” of “hazard tree identification” and “maintain 
situational awareness” as a remedy to prevent future events. When a fatality from a tree strike occurs, 
traditionally managers apply these same lessons but with a stronger emphasis, including “stand-downs,” 
“additional training,” and “ad hoc committees.” While well intended, this does little to address the fact 
that humans are fallible and perfect performance all the time is impossible. Eventually, if enough 
employees are exposed to hazard trees, there will be a fatality. This is not to say that traditional 
responses are not important or valid; it is just that they will only get us so far. 

There is belief in our ability to recognize and mitigate hazards while weighing the remaining risks against 
the value of our intended actions. This belief assumes a high degree of control to accurately perceive and 
control our environment, when in fact, because of the combination of the uncertainty inherent in our 
system and our limitations as humans, there is much beyond our ability to control (USDI-USDA, 2011). 

The following is excerpted from the Steep Corner Fire Serious Accident Investigation (SIA) report that 
further emphasizes the difficulty humans have recognizing and mitigating hazards in an uncertain and 
dynamic working environment: 

An individual’s perceptual abilities (What are you looking at? What are you not hearing?) limits their 
capacity to identify hazards and evaluate risk, as do their notions about which risks are more 
significant or likely to cause harm. The day of the Steep Corner fatality, firefighters did not specifically 
identify the strike tree as a hazard tree. It was one potential hazard tree in a forest full of hazard trees. 
In a sense, everything around was a hazard. 

A firefighter’s choice, conscious or unconscious, to focus attention on one thing or another is governed 
by a number of factors. Focusing on one risk may lessen or eliminate a focus on others. People focusing 
on a felling operation may take a fraction of a second longer to identify and react to a different threat. 
People do not “lose situational awareness” because, while conscious, they are always aware of 
something. In this case, they focused on a felling operation (USDA, 2013). 

It can be reasonably expected that all employees at some point are exposed to the same hazards as 
wildland firefighters when working on the Nez Perce-Clearwater. The higher incidence of wildland 
firefighter deaths is likely due to firefighters spending an extended time amongst any given high-risk 
hazard during the course of their work or it may be that there is a larger percentage of wildland 
firefighters relative to other field going employees. However, the following seems to hold true: The same 
hazards that contribute to wildland firefighter fatalities are the same hazards that contribute to fatalities 
of all Forest Service employees. 

By applying a long-term view, it may be possible to achieve improved life safety results by creating an 
environment where fires are not as frequently severe, insect and disease out breaks in forest are 
moderated, watersheds are restored or protected, roads used to support land management operations 
are maintained and/or improved, and workforce capacity is commensurate with work demands. 
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Wildfire Trends on Nez Perce-Clearwater: 

Wildland fire trends on the Nez Perce-Clearwater are discussed and summarized in the Fire Management 
Report for the draft environmental impact statement, a portion of which is excerpted below. 

Figure 9. Large fire acres greater than 1000 acres per decade from 1870 to 2018 on the Nez Perce 
Clearwater. 

Since 1870, fires over 1,000 acres have been mapped to determine trends associated with climate, fire 
policy, and suppression success. On average, 314,608 acres of large fires burned per decade from 1870 
to 2017. Drought years and ineffective fire suppression from 1870 to 1899 burned approximately 
398,601 acres. From 1900 to 1939, fires burned approximately 2,347,828 acres. From 1940 to 1989, fires 
burned approximately 366,143 acres. From 1990 to present, fires have burned approximately 1,606,552 
acres. This trend exhibited in Figure 8 of increasing acres can be explained by changes in policy, 
management of natural ignitions to be allowed to burn, and a warming climate, as well as the fact a large 
number of the acres that burned from 1900 to 1939 are at the point where they have entered their next 
burn cycle. 
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Figure 10. Number of fires per year and fire acres from 1988 to 2017 on the Nez Perce Clearwater. 

Selway-Bitterroot Wilderness 
The Selway Bitterroot Wilderness is a model of a fire resilient landscape in which, to an extent, wildland 
fire has become self-regulated (Parks, Holsinger, Miller, & Nelson, 2015) (Wildland Fire Leadership 
Council, 2013). This “regulatory-effect” model is of particular importance to employee and public safety 
in that it reflects an environment where potential exposure to environmental hazards, such as high 
intensity fire, a high density of snags, and insect and disease weakened trees, have been moderated by 
allowing a return to a more natural interval of fire on the landscape. Through the use of mechanical 
harvest, management ignited fire, and naturally ignited fire to reduce fuels and move toward a fire 
resilient landscape, these same benefits to life safety can be realized across all management areas on the 
Nez Perce-Clearwater. 

Figure 11. Map of wildland fires SBW 1972-2011, illustrating regulatory effect of prior burns. 

 
Data Source: Wildland Fire Leadership Council, 2013 
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The Parks et al (2015) study reveals three important findings:  

1. Wildland fire clearly acts as a fuel break and is a barrier to subsequent fire spread; this effect is 
strongest immediately after fire and decays over time. 

2. The ability of wildland fire to act as a fuel break varies geographically, lasting 6 years in the warmest, 
driest study area and 14 to 18 years in the cooler, wetter study areas. 

3. Extreme fire-conducive weather diminishes the ability of fire to act as a fuel break. This supports the 
intent of the National Cohesive Wildland Fire Management Strategy with its goals of: (1) Resilient 
Landscapes, (2) Fire Adapted Communities, and (3) Safe and Effective Wildfire Response. 

Management of fire in the Selway Bitterroot Wilderness has been a successful model that can be relied 
upon to meet multiple resource benefit objectives by allowing fire to play its natural role on the 
landscape. The fire suppression paradigm is changing mainly due to the issues surrounding firefighter 
safety; the high costs associated with fully suppressing a fire, especially in remote, inaccessible areas; 
and the higher spread rates, intensities, and fire sizes that are being experienced today that have not 
been witnessed in the recent past (Wildland Fire Leadership Council, 2013). 

Wildfire has been, and will be, the greatest driver of vegetation change on the Nez Perce-Clearwater 
(FIRESTAT data, FACTS data) and, under all alternatives, natural unplanned wildfire would be allowed to 
play its ecological role. Along with prescribed fire, use of wildland fire will help in alleviating the fire 
deficit (Parks et al., 2015; Vaillant & Reinhardt, 2017), as well as providing many ecological benefits. 

Environmental Consequences 
Effects of the No Action Alternative 
Resource management would continue under the current plans. Time to desired conditions would be 
close to a 100-year time frame. The No Action Alternative does not account for growth and succession, 
likely resulting in not achieving desired conditions. 

Figure 12. Relative Risk to Life Safety – No Action Alternative 
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Alternative W 
This alternative has higher levels of recommended wilderness and an increased timber output, resulting 
in moving vegetation toward desired conditions in 30 years. This alternative also increases the resiliency 
of vegetation by creating patchy landscapes by increasing the use of wildfire, prescribed fire, and 
mechanical fuels reduction treatments that promote native fire regimes, resulting in barriers to insect 
and pathogen dispersal and reduced fire severity from future wildfires. 

Alternative X 
This alternative responds to the local and state plans that require fewer areas of recommended 
wilderness. It would move forest vegetation to the lower bounds of the desired condition within the two 
decades. The number of fires and acres of unplanned ignitions managed for resource objectives toward 
restoring and maintaining fire regimes would be like Alternative W. Outside of designated wilderness, 
timber harvest and prescribed fire would increase the number of fire regime acres restored or 
maintained within each potential vegetation type. This alternative would use more vegetation 
treatments and potentially fewer acres of natural wildfires than Alternative W to restore and maintain a 
greater number of acres of each PVT that are currently departed from the fire regime. Not renewing the 
lease of the Pilot Knob communication site could contribute to gaps in radio communication coverage 
and removes a layer of redundancy from the radio network that often relies on the ability to utilize 
repeaters with overlapping coverage as back-up when a repeater is down. 

Alternative Y 
This alternative provides for an intermediate level of recommended wilderness and moves vegetation 
towards forested desired conditions in 50 years. It also includes major rivers not designated in the Wild 
and Scenic Rivers Act. The period required to restore and maintain fire regimes would be greater than 
Alternatives W and X. This alternative would require a longer time to increase the resiliency of 
vegetation because of less use of prescribed fire and mechanical fuels reduction treatments. 

Figure 13. Relative Risk to Life Safety – Alternative Y 
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Alternative Z 
This alternative promotes natural processes that dominate over anthropogenic influence. Reliance on 
natural processes would move vegetation towards desired conditions in 100 years. This alternative 
would require a longer time to increase the resiliency of vegetation by creating patchy landscapes 
because of less use of prescribed fire and mechanical fuels reduction treatments that promote native 
fire regimes resulting in barriers to insect and pathogen dispersal and reduced fire severity from future 
wildfires. Reliance on natural process would warrant a slower movement towards forest vegetation 
desired conditions and is not likely to be achieved due to natural vegetative growth and succession. 

Figure 14. Relative Risk to Life Safety – Alternative Z 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Cumulative Effects 
Human Population Increases and Shifts towards Wildland-Urban Interface 
More human development is occurring near the boundary of lands administered by the Nez Perce-
Clearwater. This trend is expected to continue in the future and is likely to have effects on forest 
vegetation. The need for vegetation treatments being implemented within wildland urban interface 
areas will increase. The wildland urban interface has become the focus of wildland fire suppression 
resources. The future increase in the wildland urban interface will continue to challenge wildfire 
management during large fire events as “firefighters will likely have to protect dispersed housing over an 
extremely large area of fire-prone forest.” (Gude, Rasker, & Van den Noort, 2008). Relative to current 
levels, more wildfire in the future is expected and policies that foster adaptive resilience in the wildland 
urban interface are needed (Schoennagel et al., 2017).  
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Increased Regulation and Concern over Smoke Emissions 
The ability to use fire to maintain and restore the fire-adapted ecosystems on the Nez Perce-Clearwater, 
or to use fire to reduce hazardous fuels in the wildland urban interface, is dependent upon air quality 
regulations. As air quality regulations become stricter, the ability to use fire as a management tool 
becomes limited. If past trends of increasing regulations and decreasing burn opportunities continue, 
the effects would likely result in not being able to use fire enough to make meaningful improvements to 
forest and fuel conditions and meet objectives. 

Timber Product Manufacturing Infrastructure and Economics 
The ability of the Nez Perce-Clearwater to positively affect forest vegetation is partially dependent upon 
the ability to sell forest products and to use harvesting processes, including the residual slash disposal 
activities, as a means to positively affect the forest vegetation and reduce hazardous fuels. If the forest 
products industry declines in areas surrounding the Nez Perce-Clearwater to the degree that it is difficult 
to sell forest products, or if "stumpage prices" decrease substantially, it would affect how many acres 
could be treated. While some treatments could be accomplished by using prescribed burning only, it is 
generally very risky in the wildland urban interface and expensive, leading to fewer acres treated. 

Other Plans 
Since they were developed, national level plans, initiatives, and acts such as the National Fire Plan, 
Healthy Forest Initiative, Healthy Forest Restoration Act, and National Cohesive Wildland Fire 
Management Strategy, have influenced the vegetation and fuel management programs on the Nez 
Perce-Clearwater. In general, these plans have resulted in more vegetation treatments being 
implemented near wildland urban interface areas with the objective of reducing hazardous fuels and 
fewer vegetation treatments being conducted in areas located away from communities. Not only do 
these plans emphasize the need to reduce hazardous fuels in the wildland urban interface, but they also 
stress the need to restore the natural fire regimes and forest conditions to the larger national forest 
landscape. These plans encourage the development of more resistant and resilient forest vegetation that 
would be less susceptible to large undesirable wildfires and/or insect outbreaks. 

The Idaho Department of Lands Fire Management Plan (2016) guides fire management on state lands in 
Idaho. The plan includes concepts that are complementary to revised plan components for the Nez 
Perce-Clearwater, such as state direction for suppression of wildfires. While specific desired conditions 
are not stated in the same terms as the Nez Perce-Clearwater, it is likely that some elements, such as 
providing for firefighter and public safety, would be similar. State forestlands may be actively managed to 
a greater degree than National Forest System lands and would likely contribute to achievement of some 
desired fire and fuels conditions across the landscape. 

Effects to Resource from Other Resources 
Effects to safety and risk from the management of other resources not specifically addressed in prior 
sections of this report are assumed to be “near-term” risks relative to the scope of this analysis. As such, 
application of Operational Risk principles may be utilized at the project level to reasonably mitigate risk 
to life safety of employees and communities. 
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Summary of Consequences 
Table 1. Summary of consequences by alternative 

Measurement Indicator 
Alternative 
A  
No Action 

Alternative 
W 
 

Alternative X  
 

Alternative Y Alternative Z 

Movement toward DCs High Low-Mod Mod Mod-High Very High 

Management Flexibility  Mod Mod Mod Mod Mod 

Implementation Requirements  High Low Mod Low-Mod Mod 

Infrastructure Mod-High Mod Mod Low-Mod Mod 

Workforce Capacity Mod Low-Mod High Mod Mod 

 

Figure 15. Summary of Relative Risk to Life Safety as analyzed by alternative 
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