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Digest:  

Notice of issuance of this directive was published in the Federal Register on January 31, 2006 (71 FR 5124).
Digest--Continued:

Recodes chapter (parent text) from a 1-digit chapter to a 2-digit chapter.  Interim directive (ID) 1909.12-2005-5 was issued using the 2-digit coding scheme.  Revises and updates the direction previously contained in the parent text.

4.1 - 4.19d - Removes obsolete direction on environmental impact statement outline (formerly in parent text).

4.2 - 4.27 - Removes obsolete direction on forest plan outline (formerly in parent text).

4.3 - 4.38 - Removes obsolete direction on record of decision (formerly in parent text).

40 - Changes the chapter title from “Forest Planning Documents” to “Science and Sustainability.”

41 - 41.23 - Adds new direction on science reviews in the land management planning process.
42 - 42.3 - Revises direction contained in interim directive 1909.12-2005-5 (ID) concerning contributions to sustainable social and economic systems.  

42.1 - Revises caption used in ID from “Social and Economic Assessment Evaluation” to “Addressing Sustainable Social and Economic Systems in Land Management Plans.”  Provides direction on developing plan components that address contributions to social and economic sustainability.
42.2 - Revises caption used in ID from “Guiding Principles” to “Evaluating Contributions to Sustainable Social and Economic Systems.”  Provides direction for contributing to sustainability of social and economic systems.
42.21 - Revises caption used in ID from “Collaboration” to “Evaluation Guidelines.”  Provides direction on using evaluation guidelines to help determine which plan components need to be changed.  

42.22 - Revises caption used in ID from “Technical Guides” to “Evaluating the Need to Change the Plan.”  Provides direction on evaluating information to determine if there is a need to change the plan.

42.3 - Revises caption used in ID from “Social and Economic Evaluation” to “Evaluation of Compliance with Legal Requirements for Civil Rights and Environmental Justice” and cross references to FSM 1921.72c.
42.31 - Removes obsolete direction on the need for change (formerly in ID).

42.32 - Removes obsolete direction on condition and trends (formerly in ID).

Digest--Continued:

42.33 - Removes obsolete direction on contributions to social and economic conditions and trends (formerly in ID).

42.4 - 42.42 - Removes obsolete direction on integration evaluation, monitoring, and approval document (formerly in ID).  

43 - Incorporates direction on ecological sustainability with adjustments made from comments on the ID.  

43.1 - Incorporates direction on ecosystem diversity with adjustments made from comments on the ID.
43.11 - Incorporates direction on spatial scales for ecosystem diversity with adjustments made from comments on the ID.  

43.12 - Incorporates direction on characteristics of ecosystem diversity with adjustments made from comments on the ID.  

43.13 - Incorporates direction on the range of variation with adjustments made from comments on the ID.
43.13a - Incorporates direction on alternatives to the range of variation approach with adjustments made from comments on the ID.
43.14 - Revises caption used in ID from “Current Condition of the Selected Characteristics” to “Current Condition and Trend of Ecosystem Characteristics and Status of Ecosystem Diversity.”  Provides direction about using information about the current condition and trends to establish plan components and to evaluate and interpret the status of ecosystem characteristics. 

43.14a - Establishes a new code and direction on evaluating risks to selected characteristics of ecosystem diversity.

43.15 - Revises caption used in ID from “Current Condition of Disturbance Regimes” to “Plan Components for Ecosystem Diversity.”  Provides direction for ensuring plan components contribute to achieving ecosystem diversity.
43.16 - Removes obsolete direction on the status of ecosystem diversity (formerly in ID).
43.16a - Removes obsolete direction on the risks to selected characteristics of ecosystem diversity (formerly in ID).

43.17 - Removes obsolete direction on plan components for ecosystem diversity (formerly in ID).

Digest--Continued:

43.2 - 43.21 - Incorporates direction on the concept of species diversity and the evaluation and development of plan components for species diversity with adjustments made from comments on the ID.
43.22 - Revises caption used in ID from “Identification of Species” to “Identification and Screening of Species.”  Provides direction for identifying species-of-concern, and species-of-interest and screening them for detailed consideration in the planning process.
43.22a - Revises caption used in ID from “Species-of-Concern” to “Federally Listed Species” and defines federally listed species.

43.22b - Revises caption used in ID from “Species-Of-Interest” to “Species-of-Concern.”  Incorporates direction formerly in ID at section 43.22a with adjustments made from comments on the ID.

43.22c - Revises caption used in ID from “Screening Species-of-concern and Species-of-Interest for Further Detailed Consideration in the Planning Process” to “Species-of-Interest.”  Incorporates direction formerly in ID at section 43.22b with adjustments made from comments on the ID.

43.22d - Establishes a new code and incorporates direction formerly in ID at section 43.22c with adjustments made from comments on the ID.  

43.23 - Incorporates direction on information collection with adjustments made from comments on the ID.  

43.24 - Incorporates direction on species groups and surrogate species with adjustments made from comments on the ID.
43.25 - Incorporates direction on plan components for species diversity with adjustments made from comments on the ID.

43.26 - Revises caption used in ID from “Evaluation of Plan Components on Species” to “Evaluation of Plan Components on Species Diversity.”  Incorporates direction on evaluation of plan components on species diversity with adjustments made from comments on the ID.
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41 - SCIENCE REVIEWS IN THE LAND MANAGEMENT PLANNING PROCESS

41.1 - Purpose of Review

The purpose of science reviews is to enhance and maximize the quality and credibility of plans and planning evaluations.  In addition, the purpose is to review how the best available science was taken into account, not to add to the body of scientific knowledge. 

Science reviews allow the Responsible Official to document that the best available science was taken into account in the planning process.  Reviews should be conducted in a timely and expeditious manner to provide useful feedback. 

A science review should address four central questions:

1.  Has applicable and available scientific information been considered?

2.  Has scientific information been interpreted reasonably and accurately?

3.  Are the uncertainties associated with the scientific information acknowledged and documented?

4.  Have the relevant trends of social, economic, and ecological resources (sec. 24.23), including risks and uncertainties, been identified and documented?

41.2 - Review Process

1.  The steps involved in the review process include:

a.  Plan the review.

b.  Conduct the review.

c.  Respond to the review.

d.  Document the review. 

2.  Planning the review involves deciding:

a.  What needs to be reviewed?

b.  What level of review is needed?

c.  What should be the timing of the review?

d.  Who should be the reviewers?

3.  Conducting the review involves:

a.  Collecting the review material.

b.  Preparing the review questions.

c.  Reviewing the material.

d.  Providing feedback.

4.  Responding to the review requires: 

a.  Evaluating the feedback. 

b.  Taking appropriate actions in response to the feedback.

5.  Documenting the review involves preparing the appropriate level of documentation for the planning, conducting, and responding processes.   

41.21 - Levels of Review

The steps of a review vary in detail and intensity.  Four levels of science review are described in Exhibit 01.  Communication between the planning team specialists and their colleagues on the unit is encouraged but is considered to be outside the review process. 

In addition to the factors in Exhibit 01, the Responsible Official should also consider if the cost of the review outweighs the expected benefits of the review (ex. 02 and ex. 03).  Reviews should be conducted in a manner that facilitates the planning process or the approval of a plan.

41.21 - Exhibit 01

Four Levels of Science Review

	
	Level 1

Informal Discussion
	Level 2

Informal Review
	Level 3

Formal Review
	Level 4

Structured Review

	Planning the Review

	Purpose of review
	To get advice on appropriate methods. To assure that all pertinent scientific literature is properly assessed and synthesized.
	To assure that relevant science information is considered and reasonably interpreted and applied with consequences, uncertainties, and risks that arise from trade-offs between resources or disciplines appropriately identified.
	To assure that relevant science information is considered and reasonably interpreted and applied with consequences, uncertainties, and risks appropriately identified among plan components.  
	To assure that relevant science information is considered and reasonably interpreted and applied with consequences, uncertainties, and risks appropriately identified among plan components.

	Scope of review
	One discipline or resource
	One or more resources or disciplines that may include integration.
	One or more resources or disciplines that include integration.
	Multiple resources and disciplines that includes integration.

	Timing of review
	In the formative stages. Before a task or document is completed.
	After preparation of a draft document, but early enough to easily adjust the product. 

Integration may or may not have begun.
	After preparation of a draft document, but early enough to easily adjust the product. 

Integration has begun.
	After preparation of the draft plan. 

	What gets reviewed
	Models, concepts, proposed methods, draft science syntheses.
	Models, concepts, proposed methods, draft science syntheses, Draft specialist reports, draft plan components, draft plan.
	Models, concepts, proposed methods, draft science syntheses, Draft specialist reports, draft plan components, draft plan.
	Models, concepts, proposed methods, draft science syntheses, Draft specialist reports, draft plan components, Draft plan.

	Review initiator
	Planning team specialist
	Planning team specialist(s) or leader
	Responsible Official
	Responsible Official

	Reviewers
	Resource specialist.  (FSH 1909.12 section 41.23)


	Resource specialist or regional specialist (e.g., Regional wildlife biologist) 

(FSH 1909.12
section 41.23)


	Regional or national subject matter experts (e.g., university professor, USFS R&D scientist)

(FSH 1909.12
section 41.23)
	Regional or national subject matter experts (e.g., university professor, USFS R&D scientist)

(FSH 1909.12 
section 41.23)


41.21 - Exhibit 01--Continued
	
	Level 1

Informal Discussion
	Level 2

Informal Review
	Level 3

Formal Review
	Level 4

Structured Review

	Conducting the Review

	Approach
	Discussion between a planning team specialist and a reviewer. 
	Materials and documents are sent to reviewer(s). 
	Materials and documents are sent to reviewers with written request for review.
	Use a formal process such as “The Science Consistency Review” (Guldin et al, 2003
).

	Feedback from reviewer
	Reviewer provides oral comment.
	Reviewer provides written or verbal comments.
	Reviewers provide written comments.
	Review team provides a report.

	Responding to the Review

	Results of the review
	Specialist adjusts input as appropriate.
	Specialist adjusts input as appropriate. 
	Responsible Official responds to the comments.
	Responsible Official responds to the comments.

	Documenting the Review

	Required documentation
	Briefly summarize the contact, topic, and results.
	Summarize the science questions asked, names of reviewer(s), and summary of the review and results.
	Detail the science questions asked, names of reviewer(s), summary of the review, and the response to comments.
	Use a formal process such as “The Science Consistency Review” Guldin, et al. 2003. 

	Storage of documentation
	With the supporting documents
	With the supporting documents
	In the plan set of documents
	In the plan set of documents


41.21 - Exhibit 02
Factors for Responsible Official to Consider for Level of Review

	Factors
	Lower Level of Review
	Higher Level of Review

	State of the Knowledge
	Well-developed routine analysis

Professionally recognized science findings.
	Emerging science and technology

Inconsistent findings and interpretations

	Data Availability
	Well-developed data

Well-accepted techniques
	Data gaps

Highly insufficient data or collection techniques

	Controversy
	Generally accepted 
	Highly disputed 

	Risk (FSM 1921.83)
	Risk to elements of sustainability is low
	Risk to elements of sustainability is high.

	Spatial and Temporal Scales of the Issue
	Localized site conditions

Desired conditions and plan objectives will be achieved before the next revision. 
	Broad geographic ranges

Transcends organizational boundaries

Desired conditions and plan objectives will require decades to achieve


41.21 - Exhibit 03
Potential Benefits of Review

	Step
	Application of Science

	Evaluations of resource condition and trends
	Assess the adequacy and accuracy of the information on condition and trends for the resources of interest.

	Define the need for change in the plan
	Assess the achievability of the existing desired condition and objectives and the appropriateness of the guidelines. 

	Develop desired condition
	Assess the sustainability of the proposed desired condition.

	Develop plan objectives
	Assess the proposed objectives for credibility, clarity, measurability, and achievability.

	Develop guidelines
	Assess the feasibility of the guidelines to assist in achieving the desired condition and objectives.

	Determine suitability
	Assess the accuracy of the suitability determinations.

	Determine special management areas
	Assess the sustainability of the special management areas.

	Monitoring and evaluation
	Assess the appropriateness of monitoring questions, protocols, and evaluation techniques. 


41.22 - Review Strategy

The Responsible Official may decide on, and implement, the level of review that is appropriate at each phase of the planning process.  The initiator of a review should establish the scope, timing, and process of the reviews.  The Responsible Official may establish a review strategy for the entire planning process and schedule various levels of review for specific issues and at various points in the planning process.  Level 4 reviews may be rare.

It is not implied that the review should be conducted at each step of the planning process.  In determining when to conduct a review, the Responsible Official should consider the factors in section 41.21, Exhibit 02.

In initiating a review, the Responsible Official should define the scope of the review, the relevant issues, and the parts of the draft document that should be reviewed.  

Science information may be applied in many seemingly independent activities while amending or revising a plan.  Planning issues provide a convenient and consistent context to review the consideration and application of science information.  Examples of issues for which a science review may be conducted are:  

1.  Ecological sustainability:  ecosystem and/or species diversity 

2.  Contributions to economic sustainability

3.  Contributions to social sustainability

4.  Vegetation management

5.  Adaptive management (evaluation, administrative response, and monitoring)

In conducting the review, the Responsible Official should provide the reviewers with specific questions.  Examples of appropriate questions are:

1.  Is the correct scientific information taken into account?

a.  Is the breadth and depth of the scientific information in the planning documents thorough enough to include the scientific consensus as well as any contradictory or conflicting views?

b.  Are sources of information referenced and synthesized adequately?

c.  Is the documentation of how the scientific information was taken into account objective, useful, relevant, and with integrity?

2.  Is the scientific information reasonably interpreted and applied and accurately presented?

a.  Are the inferences drawn from the science information sound?

b.  Are the assumptions concerning specific fundamental points clearly identified?

c.  For areas of controversy, are scientific disagreements on the issues discussed?  Are differing or opposing views selectively used or fairly presented?

d.  Are the citations accurate, credible, and appropriately used?

e.  Is the consideration of theory appropriate and supported by facts?  Are fundamental points in the scientific information based on appropriate ecological, economic, or social theory? 

f.  Are the weights given to varied sources of information clear and appropriate?

3.  Are the uncertainties associated with the relevant scientific information acknowledged and documented?

a.  Is uncertainty in the scientific information acknowledged, adequately disclosed, and appropriately described? 

b.  Is the uncertainty from different sources of information reported clearly?

c.  Is the reliability of the information acknowledged and documented?

d.  Are there gaps in scientific knowledge recognized and documented? 

4.  Are the relevant management implications noted, evaluated, and documented (including associated risks and uncertainties)?

a.  Has scientific information been taken into account to identify and assess the likelihood that the desired conditions and objectives will contribute to sustainability?

b.  Are unplanned disturbances, that may cause a departure from desired condition, identified appropriately?

c.  Is the science appropriately applied in evaluating the consequences of not meeting plan desired conditions or objectives?

d.  Is the substantial risk associated with plan components disclosed?

41.23 - Reviewers

The initiator may identify the individuals to conduct the review, as long as they meet the qualifications shown in exhibit 01.  In all levels of review, reviewers must possess three attributes: 

1.  Expertise,

2.  Credibility, and

3.  Independence from the planning process.  

Reviewers must represent the breadth of expertise needed to address the elements under review and should be recognized in their fields as having sufficient experience and knowledge to speak on a given subject.  They must have credibility in their areas of expertise.  Reviewers must be independent from developing or implementing the plan (for instance, the reviewer cannot be an employee of the unit for which the plan is being developed).  Reviewers may be internal or external to the federal government.

42 - SOCIAL AND ECONOMIC SUSTAINABILITY

A plan should consist of plan components providing strategic guidance that clearly contributes to maintenance or achievement of sustainable social, economic, and ecological systems.  Deciding whether the current guidance needs to change requires collaborative evaluations of conditions and trends of the systems that have social and economic connections with the administrative unit.  

42.1 - Addressing Sustainable Social and Economic Systems in Land Management Plans

Desired conditions should offer clear statements of what the plan intends to achieve to contribute to the sustainability of social and economic systems.  In other words, desired condition statements should make clear what contributions are being sustained, for whom, and for how long.  Plan components such as objectives and guidelines, and should be included to achieve the desired conditions.  

For more information, examples, lessons learned, and technical guidance on how to develop plan components that address contributions to social and economic sustainability, visit the TIPS (Technical Information for Planning Site) at http://www.fs.fed.us/TIPS, and go to the technical guide “Developing Plan Components with Examples.”  

42.2 - Evaluating Contributions to Sustainable Social and Economic Systems

It is an important premise of evaluation that the Forest Service participates in, rather than regulates, social and economic systems.  Identifying and evaluating opportunities for the Forest Service to contribute to the sustainability of these systems should be accomplished in a process that includes collaboration with other participants.  

42.21 - Evaluation Guidelines

Use the following evaluation guidelines to help determine which desired conditions and other plan components needed to be developed or changed. 

1.  Identify desired social and economic conditions in terms of strategic opportunities for the plan to contribute to sustainable social and economic systems.

2.  Collaborate in a public dialogue to identify what contributions to sustain, for whom, how, for how long, and at what cost.  

3.  Focus on contributing to the sustainable conditions and trends of economic and social systems.  

a.  For economic systems, consider opportunities to contribute to, such as employment, income, capital, housing, and fiscal health for important economic units.  These economic units could include individuals, households, industries, communities, regions, state and local governments, tribes, and the nation.  

b.  For social systems, consider opportunities to contribute to, such as health, safety, and quality of lifestyle for important social units.  These social units could include individuals, families, communities, and the nation.

4.  Establish plan components by considering the distinctive roles and unique character the National Forest System (NFS) lands may have in contributing to sustainable social and economic systems.

5.  Take into account the best available science in evaluations by using the technical guidance for generally accepted and recommended approaches available on the TIPS (Technical Information for Planning Site) website at http://www.fs.fed.us/TIPS.

42.22 - Evaluating the Need to Change the Plan 

Information gained by monitoring relevant changing social and economic conditions and trends should be evaluated to determine whether there is a need to change the plan.  This should be done by addressing two questions: 

1.  Do the desired conditions of the plan continue to be appropriate and effective for contributing to social and economic sustainability? 

2.  Are the other plan components (objectives, guidelines) to achieve desired conditions appropriate and effective?

For more information, examples, lessons learned and technical guidance for monitoring and evaluating contributions to social and economic sustainability visit the TIPS (Technical Information for Planning Site) at http://www.fs.fed.us/TIPS.

42.3 - Evaluation of Compliance with Legal Requirements for Civil Rights and Environmental Justice

(See FSM 1921.72c.) 

43 - ECOLOGICAL SUSTAINABILITY

The National Forest Management Act (NFMA) provision for the diversity of plant and animal communities uses a hierarchical approach that evaluates and provides guidance for ecosystem and species diversity.  The initial focus is on ecosystem diversity to develop plan components for a framework that provides characteristics of ecosystem diversity and contributes to diversity of native plant and animal species (36 CFR 219.10(b)).  A complementary and necessary approach focuses on additional provisions if needed for specific federally listed species, species-of-concern, and species-of-interest (36 CFR 219.10(b)(2)).  In these cases, a species-specific approach to establishing and evaluating plan components may be appropriate (FSM 1921.7).  

43.1 - Ecosystem Diversity

Ecosystem diversity is defined (36 CFR 219.16) as the variety and relative extent of ecosystem types including their composition, structure, and processes.  
1.  As described in FSM 1921.7, the Responsible Official’s primary approach to evaluate ecosystem diversity involves:

a.  Identifying selected ecosystem characteristics.

b.  Assessing their natural variation under historic disturbance regimes.

c.  Comparing that to existing and projected future conditions.  

2.  The results of these assessments should inform the development of:

a.  Any options considered during plan development, plan amendment, or plan revision.

b.  Plan components including desired conditions, objectives, guidelines, and suitability determinations. 

Range of variation estimates under historic disturbance regimes may include the influences of American Indians.  The Responsible Official may consider other scientifically credible approaches where the range of variation cannot be reliably estimated or where that range does not provide an appropriate context for management.  Responsible Officials should use the information developed in the following steps to evaluate and interpret the status of ecosystems and document these evaluation steps in the plan set of documents. 

43.11 - Spatial Scales for Ecosystem Diversity 

1.  Ecosystem diversity can be considered at a range of spatial scales; the selection of appropriate spatial scales will be guided by: 

a.  The issues addressed.

b.  The administrative plan area and its role in the broader ecological context.

c.  The extent of the evaluated ecosystems.

d.  Spatial and temporal scales of disturbance.

e.  The evaluated ecosystem characteristics. 

f.  The geographic ranges and habitats of particular listed species, species-of-interest, and species-of-concern.

2.  Use the National Hierarchical Framework of Ecological Units (both Terrestrial and Aquatic) to determine appropriate scales for evaluation.  The area of analysis (36 CFR 219.16) must be large enough to:

a.  Consider broad-scale trends.

b.  Capture the range of variation in disturbance frequencies

c.  Capture the range of variation in areal extent of disturbances.

The area of analysis includes non-National Forest System lands and is larger than the plan area.  Evaluation should generally extend to this larger area of analysis to understand the environmental context and opportunities and limitations for NFS lands to contribute to the sustainability of social, economic, and ecological systems.  Ecoregion or subregion levels of the National Hierarchy should be used for these analyses.  For analyses focused on the plan area, subregion, or landscape levels the National Hierarchy may be used.  Other spatial scales may be appropriate for some issues being addressed at various stages of the planning process.  For issues such as fire planning, it may be appropriate to establish regionally consistent direction for spatial scales of analysis.  

43.12 - Characteristics of Ecosystem Diversity

The specific characteristics chosen must be meaningful to describe and evaluate ecosystem composition, structure, and processes of terrestrial and aquatic ecosystems.  The intent here is not to simply catalogue all possible characteristics of ecosystems, but to develop a list of those characteristics that are key to establishing (or evaluating) plan components.  These plan components establish a framework to provide the ecosystem diversity characteristics in the plan area (36 CFR 219.10).  Strongly consider characteristics that are:

1.  Important to ecosystem diversity;

2.  Have been significantly influenced by past management actions or disturbances; and

3.  May be influenced by future actions or disturbances.  

The selected ecosystem characteristics may include characteristics of the habitat for listed species, species-of-concern, and species-of-interest.  The characteristics that are selected should also reflect the ecosystem processes that contribute to variation in ecosystem diversity.

Select characteristics for evaluation that are appropriately matched to the scale of planning.  Exhibit 01 provides examples of characteristics, although the appropriate scale for consideration of each of the characteristics is not indicated.  Exhibit 01 is not a list of characteristics for which evaluation is required; rather it provides examples of the types of characteristics that may be appropriate to a given evaluation. 

43.12 - Exhibit 01

Characteristics of Ecosystem Diversity 

	Composition
	Structure
	Processes1

	a.  Distribution and extent of major vegetation types and their developmental or successional stages (at a minimum, consider the 5-seral stages defined in the Fire Regime Condition Class process).  

b.  Presence and abundance of rare and unique habitat types, such as fens, bogs, and talus slopes.

c.  Species richness, which is the identity and number of individual species native to—or characteristic of—the plan or evaluation area.  For pragmatic reasons, a species list may be restricted to selected taxa.

d.  Species diversity which is the evenness and community structure of native species.  Again, this measure may be restricted to selected taxa.

e.  Species distribution.

f.  Presence and distribution of non-desirable invasive species.

g.  Status of species that have a significant effect on species diversity and ecosystem function (for example, keystone species and ecological engineers).

h.  Landforms, including those adjacent to stream channels, such as floodplains and inner gorges.

i.  Types and locations of wetlands, lakes, and ponds. 

j.  Distribution and extent of major soil types.
	a.  Vertical and horizontal distribution and size of trees and understory vegetation in selected vegetation types.

b.  Density, size, and distribution of dead wood.

c.  Landscape patch characteristics such as fragmentation, patch sizes, edge, and proportion of forest interior.

d.  Stream habitat complexity.  

e.  Riparian habitat structure.

f.  Locations of tributaries and tributary junctions. 

g.  Lake morphometry including depth, width, and shoreline development.

h.  Soil compaction layers, plasticity, and cohesiveness.

i.  Percent particulate matter in air.

j.  Distribution of stream diversions and impoundments.

k.  Extent of stream dewatering and channel alteration.
	a.  Types, frequencies, severities, patch sizes, extent, and spatial pattern of disturbances such as fires, landslides, and floods.

b.  Rate of recovery from disturbances.

c.  Successional pathways, stand development of major vegetation types, longevity, and turnover of habitats.

d.  Fire regime condition class, as a measure of departure from the range of variation in vegetation types and fire frequency and severity.

e.  Stream and lake temperature and nutrient regimes.

f.  Riverine flow regimes including time, duration, magnitude. 

g.  Sediment transport including timing and duration. 

h.  Nutrient cycling including nitrate and phosphate concentrations.

i.  Rate and extent of invasion by invasive species.

j.  Soil productivity including consideration of soil erosion, both geologic and accelerated; soil porosity, and soil organic matter.

	1 Including those not observed directly but inferred from appropriate indicators.


43.13 - Range of Variation

The range of variation under historic disturbance regimes is an important context to evaluate current and desired conditions; however, it should not necessarily be used as the desired condition itself.  In some situations, there may be social, economic, or ecological reasons for identifying desired conditions that are outside the range of variation or the range of desired conditions may be narrower than the range of variation.  Given the climatic, cultural, and ecological changes that have occurred over time, it might not be possible to recreate the range of ecological conditions represented in the range of variation.  

1.  When evaluating the range of variation, consider the following:

a.  Determine the reference period.  A reference period is the time used to estimate the range of variation under historic disturbance regimes.  American Indian influences during the reference period are considered part of the range of variation.  The temporal scale considered should be sufficiently long to include the full range of variation produced by dominant natural disturbance regimes, often several centuries, for such disturbances as fire and flooding and should also include short-term variation and cycles in climate.  Describe the patterns and magnitudes of all human influences throughout the reference period.  Where data are available, consider the influence of climate change on the characteristics of ecosystem diversity.

b.  Provide estimates of the range of variation of selected ecosystem diversity characteristics under historic disturbance regimes.  To assess the range of variation, estimate the distribution of selected characteristics of terrestrial and aquatic ecosystems, including disturbance processes, over the reference period.  A number of approaches may be applied to develop these estimates.  The strongest evaluations combine several approaches for an integrated understanding of expected variation.  Suggested approaches are:

(1) Use knowledge about the organisms that exist in an ecosystem today to make inferences about the conditions that were likely to have existed in the past.

(2) Use ecological understanding of how disturbance regimes influence the structure and composition of vegetation, combined with simulation modeling approaches, to simulate and estimate past variation.  

(3) Use information from different kinds of historical records such as those contained in the journals and photographs of early explorers, other historic accounts, and early surveys and inventories to make judgments about the past range of conditions.  Consider information derived using only written and photographic records in an appropriate context because of the narrow temporal window examined with this method. 

(4) Use biological evidence from sources such as pollen records, midden analysis, and tree rings to reconstruct ecosystem composition, structure, and processes characteristic of the reference period.

(5) Finally, valuable information can be obtained from studies on the long-term dynamics of ecosystems in modern reference areas such as wilderness, research natural areas, some national parks, and other areas that have not been heavily influenced by human disturbances.  Notably, no landscape is entirely free of human influences.  Even our largest national parks have been affected by the technological impacts that now characterize the earth, and those impacts should be taken into account in evaluating the information derived from reference areas.

The range of variation for an ecosystem characteristic is most comprehensively described by a frequency distribution for conditions experienced by that characteristic over time, including the areal extent of those conditions.  

Disturbance processes drive the range of variation of many ecosystem characteristics; disturbance regimes themselves are considered ecosystem characteristics with a range of variation.  Characterizing the historic range of variation of disturbance processes is most appropriate at ecoregional and subregional (down to the section level) scales of the National Hierarchy where these disturbance regimes are most distinct and general information is frequently available.

2.  Descriptions of disturbance processes may include: 

a.  Type of disturbance,

b.  Frequency,

c.  Severity,

d.  Patch sizes,

e.  Landscape pattern, and 

f.  The rate of recovery from disturbance.

While special studies can be undertaken to fill specific information gaps in the plan area, general descriptions of disturbance processes already exist for many ecoregions, subregions, and vegetation types, and these can be used to develop working approximations.  The disturbances that create range of variability are generally broad-scale phenomena that are not appropriately studied at fine scale.  However, some types of disturbance, such as those associated with burrowing animals, may be most appropriately characterized at finer scales.

43.13a - Alternatives to the Range of Variation Approach

In some situations, there is too little information to understand the range of variation under historic disturbance regimes for some or all of the selected ecosystem characteristics.  In these cases, base the ecosystem context for plan components on general scientific and ecological understanding of the conditions that would sustain these ecosystem diversity characteristics.  
These may include:

1.  Representativeness (the presence of a full array of ecosystem types and proportional occurrence based on characteristic disturbance processes).

2.  An understanding of possible stressors (for example edge effects, habitat fragmentation, isolation effects, and invasive species).
3.  Redundancy (the presence of multiple occurrences of specific ecological conditions such that not all occurrences can be eliminated by a catastrophic event).  

4.  An understanding of habitat associations of particular species including successional stages and area requirements for one or more species or species groups with different home ranges and habitat affinities.

5.  Biotic integrity, particularly as it applies to aquatic systems. 

6.  Resiliency, which is the presence of conditions that will be compatible with characteristic disturbance processes and not lead to uncharacteristic processes.

Several of these approaches may be used in combination with each other. 

43.14 - Current Condition and Trend of Ecosystem Characteristics and Status of Ecosystem Diversity

Develop information about current conditions of the selected ecosystem diversity characteristics, and project the future trend of those characteristics under existing plan guidance.  Use this information about the current condition and trends, along with information developed in the previous steps to establish plan components and to evaluate and interpret the status of ecosystem characteristics.  This process helps to understand how much change has occurred over time and the direction of that change.  

The purpose of this evaluation is to determine:

1.  The parts of the system that are functioning and will likely continue to function in a way that contributes to ecosystem resiliency and diversity over time 

2.  Those parts that may need adjustment through future management actions.  

The evaluation should:  

3.  Identify ecosystems or characteristics that are declining or may have declined in the past. 

4.  Highlight elements that are rare in the plan area or otherwise inherently vulnerable to environmental change.  

In these comparisons, consider the entire distribution of the range of variation rather than simply its mean or the extremes.  Recognize that some points in this distribution occurred with high frequency, while others occurred only rarely.  The entire distribution of characteristics, including the frequency at which points in the distribution occurred, reflects the dynamic nature of systems.  The entire distribution is important to understanding the factors affecting the persistence of species and communities.  Document the status of ecosystems in the appropriate plan set of documents.  Where available, use broad-scale assessments to provide a context for evaluating information at the plan level.

Use the concepts in section 43.13a to establish evaluation criteria where the range of variation under historic disturbance regimes cannot be determined.  

43.14a - Risks to Selected Characteristics of Ecosystem Diversity

Risk (FSM 1905) has two components: 

1.  The likelihood of a negative outcome.

2.  The potential severity of such an outcome were it to occur.

Risk is higher when the likelihood of a negative outcome is higher or when there are more severe consequences related to the potential outcomes.  Determine the likelihood that a negative outcome will occur by evaluating the current status of the selected ecosystem diversity characteristics and threats posed by plan components and other agents of change.  In general, the likelihood of negative outcomes is greater for those ecosystem characteristics whose condition shows greater departure from the range of variation.

Specific threats to ecosystems result from ongoing or potential activities and processes.  For example, the ongoing increase in tree density in ponderosa pine systems that resulted from fire suppression, the lack of aboriginal burning, and successional processes poses a threat to those systems.  Similarly, groundwater extraction poses a potential threat to fen and bog systems.

Characterization of the severity of possible negative outcomes should include the following measures:

1.  Geographic extent,

2.  Duration, 

3.  Severity of the event, 

4.  Consequences of the possible outcome (for example, whether fires would simply burn groundcover or would they be stand-replacing), and  

5.  Reversibility of the outcome.

Uncertainty surrounding the risk assessment should be evaluated and disclosed (36 CFR 219.11(a)(2)).

43.15 - Plan Components for Ecosystem Diversity

1.  Plan components for ecosystem diversity should contribute to achieving the desired conditions for selected characteristics of ecosystem diversity.  

a.  Integrate plan components for ecological sustainability with those for social and economic sustainability (36 CFR 219.7).  

b.  Describe the ecological rationale for the plan components based on the evaluation of ecosystem diversity.  

2.  The Responsible Official should develop plan components, including desired conditions and objectives, as appropriate for the following: 

a.  Major vegetation types and their successional stages,

b.  Dominant disturbance processes for the plan area,

c.  Ecosystems and specialized habitats that are rare or otherwise at risk,

d.  Invasive species,

e.  Soil resources and soil productivity,

f.  Air resources, and

g.  Water quality and quantity, stream and other natural water flows, stream and lake morphology, wetlands, riparian areas, and floodplains. 

3.  The Responsible Official should develop plan components for other characteristics of ecosystem diversity highlighted in the analysis, as appropriate.  

4.  The plan guidance may provide a framework under which a full array of management approaches, ranging from stewardship management within some special areas to active management designed to emulate historic disturbance processes, may be undertaken.  Desired conditions for ecosystem diversity are met through the combined effects of all forms of management that are implemented under the plan’s framework.

43.2 - Species Diversity

43.21 - Ecosystem Context for Species

Ecological conditions that provide for ecosystem diversity are the context for the evaluation of species diversity.  Ecological conditions to support species diversity may or may not be completely provided by the plan components for ecosystem diversity.  Use projections of likely future ecological conditions under ecosystem plan components to understand the contribution made by those components to species diversity.  This allows the Responsible Official to determine if additional species-specific plan components may be necessary.  Use the analyses of ecosystem and species diversity in an iterative manner.   

Focus evaluation and development of plan components for species diversity on those species for which the Responsible Official determines that provisions in plan components, in addition to those required by section 43.15, are needed.  Suggested criteria for selection of species are listed in section 43.22.  

43.22 - Identification and Screening of Species

The Responsible Official shall identify federally threatened and endangered species, species-of-concern, and species-of-interest whose ranges include the plan area.  As appropriate, work cooperatively with state fish and wildlife agencies, the U.S. Fish and Wildlife Service, and other collaborators to identify these species.  

43.22a - Federally Listed Species

These are species that are listed by the Department of the Interior, U.S. Fish and Wildlife Service or the National Oceanic and Atmospheric Administration, National Marine Fisheries Service as threatened or endangered. 

43.22b - Species-of-Concern

Species-of-concern are species for which the Responsible Official determines management actions may be necessary to prevent listing under the Endangered Species Act (ESA).  The Responsible Official, as appropriate, may identify the following plant and animal species, including macro-lichens, as species-of-concern:

1.  Species identified as proposed and candidate species under the ESA.

2.  Species with ranks of G-1 through G-3 on the NatureServe ranking system.

3.  Infraspecific (subspecific) taxa with ranks of T-1 through T-3 on the NatureServe ranking system.

4.  Species that have been petitioned for federal listing and for which a positive “90-day finding” has been made (a 90-day finding is a preliminary finding that substantive information was provided indicating that the petition listing may be warranted and a full status review will be conducted). 

5.  Species that have been recently delisted (these include species delisted within the past five years and other delisted species for which regulatory agency monitoring is still considered necessary).

The identified species-of-concern may include listable entities such as distinct population segments or evolutionarily significant units that may be listed under the ESA.  

43.22c - Species-of-Interest

Species-of-interest are species for which the Responsible Official determines that management actions may be necessary or desirable to achieve ecological or other multiple-use objectives.  The Responsible Official may review the following sources for potential species-of-interest:  

1.  Species with ranks of S-1, S-2, N1, or N2 on the NatureServe ranking system.

2.  State listed threatened and endangered species that do not meet the criteria as species-of-concern.

3.  Species identified as species of conservation concern in State Comprehensive Wildlife Strategies.

4.  Bird species on the U.S. Fish and Wildlife Service Birds of Conservation Concern National Priority list.

5.  Additional species that valid existing information indicates are of regional or local conservation concern due to factors that may include:

a.  Significant threats to populations or habitat. 

b.  Declining trends in populations or habitat.

c.  Rarity

d.  Restricted ranges (for example, narrow endemics, disjunct populations, or species at the edge of their range). 

6.  Species that are hunted or fished and other species of public interest.  Invasive species may also be considered.  

These sources may contain numerous species for which there is little concern or public interest.  The Responsible Official should consider the following factors when identifying species-of-interest.  The presence of one or more factors would suggest, but not compel, that a species be included as a species-of-interest.

a.  Species habitat or population has declined significantly in the plan area.

b.  Species and its habitats are not well-distributed in the plan area.  

c.  Species population numbers are low in the plan area.

d.  Species is dependent on a specialized and/or limited habitat in the plan area.

e.  Species is subject to some imminent threat (for example, invasion of exotic species into habitat or disturbance due to road systems).

f.  Species habitat or population is not generally secure within its range and NFS lands act as an important refuge.  

g.  Species is of public interest, including those species identified cooperatively with State Fish and Wildlife Agencies consistent with the Sikes Act. 

h.  Species is invasive. 

i.  Species poses a threat to ecosystem or species diversity. 

43.22d - Screening Species-of-Concern and Species-of-Interest for Further Consideration in the Planning Process

Using the suggested criteria in section 43.22a through c, some species may not require further consideration in the planning process because: 

1.  There are no known occurrences or suitable habitat of the species on the forest, grassland, prairie, or other comparable administrative unit.  

2.  They are secure within the plan area.

3.  They are not affected by management or potential plan components.
Record the rationale for eliminating species from further evaluation in the plan set of documents.

In addition to the above criteria, the Responsible Official should consider level of knowledge about species when determining those species-of-concern and species-of-interest that will be considered in detail in the planning process.  In general, only those species about which enough information is known to complete a credible assessment should be carried forward for additional evaluation.  

It is likely that some of the information described in section 43.23 will be needed to complete this screening process, so the screening step and information collection step may be iterative.  Grouping species as described in sec. 43.24 may facilitate the screening process.

43.23 - Information Collection

Collect and synthesize existing information on listed and proposed species, species-of-concern, and species-of-interest.  Information may come from a variety of sources including literature, local information on occurrence and population status, sub-basin analyses, large-scale assessments, and information gathered from local species experts and other organizations.  The Responsible Official may consider the following types of information:

1.  Current taxonomy.

2.  Distribution (including historical and current trends). 

3.  Abundance (including historical and current trends).

4.  Demographics and population trends including population effects resulting from hunting, fishing, trapping, and natural population fluctuations.  

5.  Diversity (phenotypic, genetic, and ecological).

6.  Habitat requirements at appropriate spatial scales.

7.  Habitat amount, distribution, and trends.

8.  Ecological function.

9.  Key biological interactions.

10.  Limiting factors.

11.  Risk factors including various natural and human disturbances (wildland fire, trails, roads, and dams).

This step emphasizes the collection and summarization of existing information, but one of the key points should be to identify critical information that is essential to management and currently lacking, especially for the evaluation of species-of-interest and species-of-concern.  Collection of such information, as feasible or appropriate, should be a high priority throughout monitoring programs.  

43.24 - Species Groups and Surrogate Species

It is important to identify federally listed species, species-of-concern, and species-of-interest in the plan area and to gather existing information about them.  However, in many cases it will be impractical to consider each species individually in the planning process.  Therefore, the Responsible Official may identify a manageable subset of species on which to focus species conservation measures and evaluation in the plan, plan amendment, or plan revision.  For this purpose, species groups and/or surrogate species may be used as an evaluation and analysis tool to improve planning efficiency and for development of plan components.  When groups of species have been identified, one or more species within each group may be selected to serve as surrogates for the ecological condition for other species in the group, or surrogate species may be selected based on other concepts such as umbrella species, keystone species, ecological indicators, and so forth.  If species groups and/or surrogate species are used, clearly describe the process for identifying groups or surrogates including critical assumptions and the uncertainty of conclusions.  Explain why assumptions are reasonable and why the degree of uncertainty is acceptable.  Identification and use of surrogate species is strictly an analysis and evaluation tool that may be used to improve planning efficiency.  There is no population monitoring or inventory requirement for any surrogate species.  

Because the utility of groups may change with the scale of evaluation, a hierarchical approach may be used to identify species groups and surrogate species for efficient evaluation.  Under a hierarchical approach, a set of groups consisting of species with very similar ecological requirements may be identified for fine-scale evaluation.  For broad-scale evaluations, these sets may then be combined into a smaller number of groups, each containing more species, but with less similarity in ecological requirements. 

As a basic approach, initial grouping may be based on macrohabitat use, including both vegetation type and successional or structural stage of vegetation.  Such grouping should consider the full set of vegetation type and structural stage combinations used by each species.  

Once macrohabitat groups are identified, ecological conditions of species in each group may be further described using attributes such as:

1.  Fine-scale habitats used.

2.  Home range.

3.  Dispersal capability.

4.  Additional ecological requirements such as the need for frequent fire, minimizing human disturbance, or susceptibility to invasive and exotic species.

5.  Geographic range.

Based on the above attributes, one or more species within each macrohabitat group may be selected as surrogates if they can be demonstrated to represent the ecological conditions for all species in the group.  If the needs of surrogate species are met, then most needs of other species within the habitat group should also be met.  Several species may be necessary to represent the requirements of all species within the macrohabitat group.  

If surrogates are identified, they would be used as analytical tools to evaluate the potential effects of management and development of proposed plan components for those species that they represent.  A combination of approaches including the use of species groups, surrogate species, and individual species considerations may be appropriate.  There are no population monitoring or inventory requirements for surrogate species.

43.25 - Plan Components for Species Diversity

The components for ecosystem diversity identified by section 43.15 should be evaluated to determine the degree to which they satisfy species diversity objectives.  If the Responsible Official determines that plan components for ecosystem diversity--in addition to those addressed by section 43.15--are needed to provide appropriate ecological conditions for specific listed species, species-of-concern, and species-of-interest, then the plan must include additional provisions for these species.  These provisions must be consistent with the limits of agency authorities, the capability of the plan area, and overall multiple-use objectives.  The Responsible Official should consider any appropriate surrogate species and groups of species and review collected and synthesized information when developing components.  Development of plan components for ecosystem diversity and species diversity may be an iterative process.  

Include both plan components that provide for habitats and those aimed at reducing the risks of other negative outcomes or threats (for example, various forms of disturbance).  Plan components need not be developed for each species or species group, but the combination of components for ecosystem diversity and components for species diversity must be designed to help provide appropriate ecological conditions for all species that have been identified as federally listed species, species-of-concern, and species-of-interest.  

Focus plan components on the key risk factors that have contributed to the status of the species, and that have not been fully addressed in the provisions for ecosystem diversity.  Key elements of plan components could include:

1.  Managing for appropriate amounts and distribution of habitats used by the species, including habitat restoration, if necessary.

2.  Managing natural and human disturbance factors (wildland fire, roads, trails, dams, and so forth) so their impacts on the species are acceptable.

3.  Managing biotic interaction (for example, invasion of cheatgrass into sagebrush habitats).

4.  Managing for disturbances that are key to species survival (for example, producing open stand conditions to support red cockaded woodpeckers).

5.  Managing currently known species locations.  This may involve all locations or a subset of locations.

6.  Managing newly discovered locations.  This could involve all or a subset of locations.

7.  Maintaining suitable habitat that is not currently occupied but has a likelihood of being occupied in the near future.

As a rule, provisions in plan components for conservation of species should focus first on providing appropriate amounts and distribution of suitable habitat throughout the plan area over time.  Only where a broad-scale ecosystem diversity framework will not provide appropriate ecological conditions for listed species, species-of-concern, and species-of-interest, should small spatial scales be considered or analyzed (for example, key elements 5, 6, and 7 above).  

Recovery plans, existing conservation strategies, and agreements should be considered in developing plan components.  Consulting agencies may be involved in determining how the plan components will contribute to recovery of federally listed species.

43.26 - Evaluation of Plan Components on Species Diversity

Evaluate the combination of ecosystem diversity components and species diversity components to determine, within the limits of agency authorities, the capability of the plan area and overall multiple-use objectives, the degree to which ecological conditions will be provided for federally-listed species, species-of-concern, and species-of-interest.  

As part of an iterative process of developing plan components for ecosystem diversity and species diversity, several examinations or analysis steps may be carried out.  All of this must be summarized in the evaluation report.  

Analyses should be done at a level of detail appropriate to their role at different stages in the process.

1.  An initial analysis based on the current plan and species status may set the stage for the development of plan components.  Such an evaluation helps identify the key risk factors that should be addressed in plan components (sec. 11).  

2.  If options are needed, analysis may be used iteratively to develop them.  Here, the analysis would help determine what combinations of management approaches will provide for varying levels of risk to species diversity.  

During plan development, plan amendment, or plan revision, the processes of identifying management approaches, developing options, and evaluating sustainability may be iterative.  This iterative process may suggest the need for refinement of a proposed plan, plan amendment, or plan revision that would then require additional analysis.  

3.  When conducting this iterative process, consider:

a.  Focusing this evaluation on:

(1) Amount, quality, and distribution of habitat.

(2) The dynamics of habitat over time.

(3) Species distribution.

(4) Known species locations.  

(5) Information on species population trends and dynamics may be used if available.  

(6) Key biological interactions.

(7) Other threats and limiting factors, such as wildland fire and other natural disturbances, roads, trails, off-road use, hunting, poaching, and other human disturbances.  

4.  For most species, the only practical quantitative evaluation is assessment of habitat conditions.  Evaluate the connection between habitat conditions and population consequences.  The connection may have to be established by using general ecological principles due to lack of knowledge of relationships between species populations and habitats.

5.  Frame the evaluation as a risk and uncertainty assessment (36 CFR 219.11(a)(2), 
FSM 1921.8).  

6.  Assess both short-term and long-term risks in the evaluation.  Base the timeframe over which long-term risks are projected on both the biology of the species (such as generation time, response time to changed conditions, recolonization capability), and on the time needed for the overall ecosystem to respond to proposed management.  If appropriate, assess over a timeframe that encompasses multiple generations of a species and sufficient time for overall ecosystem response to fully understand the long-term effects of management on ecosystems and species. Understand that confidence in the risk evaluations decreases rapidly as the timeframe of projections increases, and that plan components will be periodically updated as plans are amended and revised.  

7.  Whether a species is “well-distributed” should be based on the species’ natural history and historical distribution and on the potential distribution of its habitat.  Recognize that habitat and population distribution will be dynamic over time.  A well-distributed pattern is one that allows interaction within and across species populations, within the constraints of the species natural history, and within the capability of the plan area.  It should not be expected that management of NFS lands would provide broadly or evenly distributed habitat for all species.  

8.  Conduct the evaluation at the scale at which biological populations of the species operate.
Analyses at the scale of distinct population segments, or evolutionarily significant units, may be appropriate if the species is listed as a distinct population segment or in a specific geographic area.  Analyses of distinct population segments or evolutionary significant units will generally not coincide with the plan area, but such analyses may set context for evaluation within the area of analysis.  

9.  In addition to the projected future condition, evaluate the current condition and, where possible, the historical condition of the species.

10.  Consider not only conditions that will be provided on NFS lands, but also effects of other land ownerships and of actions outside of NFS lands.  

11.  Recognize that the results of evaluations of a surrogate apply to the species represented by the surrogate. 

12.  Use general ecological principles where little or no quantitative information is available.
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