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Dear Region 6,

Please accept these timely filed scoping comments for the Northwest Forest Plan Amendment on behalf
of Western Watersheds Project (WWP), ... The comment deadline was extended to February 2nd from
the original deadline of January 29th. WWP already submitted general comments on the amendment
process. The purpose of these additional comments is to specifically focus on beavers.

The positive impact of beavers to both human communities and natural ecosystems is well-documented
in the scientific literature. The science surrounding beaver-benefits is well established. The focus must
now shift to protecting and expanding beavers on the landscape. The only component of beaver mortality
that we can directly control is the regulation of hunting and trapping.

Through this plan amendment, the Forest Service should develop and adopt an alternative that
closes all national forests to the hunting and trapping of beaver with the following exceptions:

1.  Native American Sovereignty: Members of a federally recognized Indian nation, tribe or pueblo.
They maintain their right to hunt or trap beavers within their traditional territories, ceded or unceded, as



designated by Treaty, past Executive Orders, Federal judicial rulings, or other federal administrative
rules.

2. Bona Fide Scientific Research: “Bona fide scientific research” conducted by employees or
contractors of the state wildlife department or authorized by a scientific collection permit from the
department;

“Bona fide scientific research” is defined here as a research project that is not being conducted for
commercial gain from the sale of animal parts and that is conducted by employees or contractors of the
state wildlife department or authorized by a scientific collection permit from the state wildlife
department.

3. Relocation Trapping for Ecosystem Management**: Relocation trapping conducted by
employees or contractors of the state wildlife department or authorized trained individuals, with the
proper permits from the state wildlife department and land management agencies, for the purposes of
increasing the long-term sustainability and integrity of an entire system of living fish and wildlife and
their environments that are dependent on wetlands and healthy stream and riparian ecosystems.

“Relocation Trapping for Ecosystem management” is defined here as using traps which capture or
subdue without killing or injuring a beaver and then relocating the live beaver to suitable locations.
Relocation is to take place in those areas and at those times where there is the greatest likelihood for the
beavers to successfully re-establish themselves. This includes selecting areas with sufficient food
resources and building material and water availability, moving complete family units, moving beavers at
appropriate times to allow for winter preparations, and other features that are determined by the best
available science to improve relocation success. Relocation success is to be monitored and results
reported.

** NOTE: Relocation trapping has limited success. It should be used sparingly. An excellent
discussion of the challenges with relocation and its success rates can be found here.

Key Documents

The following key documents/studies have been submitted along with these comments and we
incorporate them for your reference in the Appendix:

1. Letter to President Biden Requesting Protection of Beaver on Federally Managed Public
Lands

This document is a letter to President Biden from the Western Watersheds Project, signed by 250
organizations and scientists, urging the issuance of an Executive Order to protect beavers on
public lands in the United States. This measure is proposed as a response to climate change and
biodiversity loss. The letter emphasizes beavers' role in creating wetlands, which are effective
carbon sinks and provide various ecological benefits. It outlines the environmental, economic,
and societal advantages of beaver-driven ecosystem restoration and criticizes state wildlife


https://beaverworks.org/why-we-dont-relocate-beavers/

agencies for failing to protect beavers, thereby hindering ecological and climate resilience
efforts. The letter seeks decisive action to leverage nature-based solutions for environmental
challenges.

2. Rewilding the American West

This paper proposes a strategy for ecological restoration, particularly focusing on the rewilding
of gray wolves and North American beavers on federal lands in the American West. It aligns
with President Biden's "America the Beautiful" plan, which targets conserving 30% of US land
and water by 2030. The rewilding efforts emphasize restoring key native species to foster
ecological processes, benefit biodiversity, and counteract the adverse effects of livestock grazing
and other resource extraction activities. The plan recommends creating a network of large
reserves for habitat connectivity and protection of threatened species, retiring livestock grazing
allotments within these reserves, and managing potential conflicts that may arise due to the
presence of wolves and beavers. The paper advocates for this approach as a means to enhance
ecosystem services, promote climate resilience, and conserve the natural heritage for future
generations.

3. Beaver - Nature’s Ecosystem Engineers

This paper reviews the extensive role beavers play in water management and ecosystem
engineering, with an emphasis on their profound impact on hydrology, geomorphology, ecology,
and society. It discusses how beavers alter ecosystem structure, contribute to water resource
management, improve water quality, and enhance freshwater ecology. The review also examines
the historical context of beavers in European landscapes, their population recovery, and the need
for a deeper understanding of their role in modern, human-shaped environments. The paper
concludes by considering the future of expanding beaver populations and the necessary
management of ecosystem services to maximize benefits and minimize conflicts.

4. BEAVER TRAPPING CLOSURES PUBLISHED STUDIES AND STUDY RESULTS

The study by Suzanne Fouty, Ph.D., analyzes the impact of beaver activity on habitats after
trapping closures. The research spans from 1942 to 2018 across various U.S. states and England.
It found that beaver dams and active colonies increased in closed areas, improving riparian and
water-related habitats. These changes brought about cooler stream temperatures, better water
quality, and more complex, diverse habitats. The study provides important insights into beaver
management and the ecological benefits of trapping restrictions.

5. Restoring Beavers to Enhance Ecological Integrity in National Forest Planning

This paper discusses the importance of beaver restoration in achieving ecological integrity in
National Forests. It highlights the beaver's role as an ecosystem engineer and how their activity
can improve riparian areas and water systems, contributing to biodiversity and climate change
mitigation. The paper addresses how beaver restoration aligns with federal policies such as the



2012 Planning Rule and recommends integrating beaver habitat restoration into forest planning
to enhance water quality, supply, and ecosystem health.

6. The Importance of Beaver Ponds to Coho Salmon Production in the Stillaguamish River
Basin, Washington, USA

The document by Pollock et al. (2004) outlines the significant influence of beaver ponds on the
survival and growth of juvenile coho salmon in the Stillaguamish River Basin in Washington,
USA. It points out a critical decline in the habitat's capacity to produce coho salmon smolts due
to the reduction of beaver ponds, suggesting that historic levels of smolt production were higher
when beaver ponds were abundant. The study underscores the benefits of habitat restoration,
particularly through reestablishing beaver populations to recreate ponds and slow-water habitats,
which could substantially enhance coho salmon numbers. It also implies that conservation and
recovery plans for coho salmon should integrate beaver habitat restoration as a key component
for effective watershed management.

7. FISH AND WILDLIFE MANAGEMENT ON FEDERAL LANDS: DEBUNKING
STATE SUPREMACY

Nie et al., examines the complex interplay between federal and state authority over wildlife
management on federal lands. It challenges the notion that states have supreme authority over
wildlife, emphasizing the federal government's significant role and obligation in conservation
efforts. The paper argues against the common misconception that only states manage wildlife,
highlighting how federal laws, policies, and constitutional powers also play a crucial role. It
stresses the importance of intergovernmental cooperation and criticizes the counterproductive
conflicts arising from misunderstandings of jurisdictional boundaries. Furthermore, it calls for a
more integrated approach to wildlife management that respects both federal mandates and the
conservation responsibilities states hold.

8. 303(d) List Map for Oregon/Washington
9. A Thermal Map for all Oregon Streams
10. Surface Water Supplies that Originate on USFS Lands

The document provides an analysis of the percentage of the total mean annual surface water
supply from 2001 to 2015 that originated on National Forest System lands by sub-watershed. It
highlights how surface water supply at the outlet of each sub-watershed, including flow from
upstream sub-watersheds and accounting for inter-basin transfers, is significantly contributed by
National Forest System lands. Additionally, it discusses the role of these lands in providing
public surface drinking water, indicating the percentage of water from forested lands and how it
serves the population, emphasizing the critical contribution of USFS and other forested lands to
the United States' public water supplies. For purposes of these comments; beavers play a critical
role in water filtration and storage on National Forest lands where they are present. Where they
are absent, these eco-services are not being realized.



11. Smokey the Beaver: beaver-dammed riparian corridors stay green during wildfire
throughout the western United States

This study reveals that beaver-dammed areas maintain significantly higher vegetation greenness
during wildfires compared to undammed areas. This increased resistance to wildfire in
beaver-dammed regions is attributed to the water storage and distribution capabilities of beaver
dams, which keep adjacent vegetation more hydrated and less susceptible to fire.

National Forest Management Act (NFMA) & 2012 Planning Rule

Enacted in 1976, the National Forest Management Act (NFMA) serves as the principal statute for the
administration and management of national forest lands. This act mandates the creation of forest plans,
stipulating that the Forest Service must follow the core planning principles outlined in the law during the
development or revision of these plans, as specified in 16 U.S.C. § 1604(a). The NFMA directs the
Forest Service to adopt a "systematic interdisciplinary approach" that integrates various scientific
disciplines—including physical, biological, and economic sciences—in the formulation of forest plans,
as stated in 16 U.S.C. § 1604(b). Furthermore, the act emphasizes public engagement in the
development, review, and revision of land management plans, as required by 16 U.S.C. § 1604(d)(1). It
also obligates the Forest Service to update these plans at minimum every fifteen years, according to 16
U.S.C. § 1604(f)(5).

The NFMA includes a consistency provision, found in 16 U.S.C. § 1604(i), which ensures that all
actions and projects in a forest align with the respective forest's plan. This highlights the significance of
having clear and substantial plan language, particularly concerning climate change in forest restoration.
The Forest Service enforces these requirements through administrative regulations, with the most current
being the 2012 Planning Rule, codified at 36 CFR Part 2

The implementation guidelines for the National Forest Management Act's (NFMA) planning
requirements were initially established in 1982 and subsequently revised in 2012. This revision, known
as the 2012 Planning Rule, is outlined in 36 CFR Part 219 and represents the current regulatory
framework for NFMA's planning directives. The 2012 update was notably influenced by growing
concerns about climate change, aiming to enable the Forest Service to adapt to environmental shifts,
including those related to climate change (36 CFR § 219.5(a)). The regulations include several
provisions that facilitate the integration of climate change considerations into forest restoration efforts.
Key aspects of these regulations include:

e The regulation's introduction, which prioritizes the restoration of natural resources to enhance
resilience to climate change, safeguard water resources, and bolster forest health (77 FR 21162,
21164).

e A purpose statement outlining that plans should lead to ecologically sustainable management of
National Forest System lands, contributing to both social and economic sustainability, and
supporting ecosystems with diverse flora and fauna (36 CFR § 219.1(¢)).

e A requirement for planners to utilize the best available scientific information in the planning
process (36 CFR § 219.3).



e Assessments that evaluate information relevant to ecological drivers and stressors, including
climate change, as well as the capacity of ecosystems to adapt to these changes (36 CFR §
219.6(b)).

e Mandates focusing on the sustainability of ecosystems and species diversity (36 CFR § 219.8 &
219.9).

In this context, and given what we know about beavers, beaver protections and restoration must be a core
focus of the Forest Service's strategy to meet its regulatory objectives of maintaining ecological integrity
and enhancing climate change resilience. The 2012 Planning Rule, by emphasizing ecological integrity
and the importance of riparian areas, highlights the role of beavers as a keystone species in improving
ecosystem function and health.

Additionally, other statutes, regulations, and executive orders supplement and elaborate on the NFMA
and the 2012 Planning Rule. These include the Forest Service Manual, Chapter 1920 (FSM 1920), and
the Forest Service Handbook, Section 1909.12 (FSH 1909.12). Nonetheless, the provisions in the NFMA
and the 2012 Planning Rule are generally sufficient to support arguments in favor of beaver restoration
and protection from human hunting/trapping.

Beavers as Ecosystem Engineers

Beavers are recognized as ecosystem engineers due to their ability to transform landscapes through their
dam-building activities. Their dams create wetlands, which serve as habitats for a variety of species,
increase biodiversity, and improve water quality (Brazier et al., 2021"). These wetlands also act as carbon
sinks, playing a crucial role in mitigating climate change (Kivinen et al., 2020%). Additionally, the
presence of beavers has been linked to enhanced insect biodiversity, indicating their significant impact
on ecosystem complexity (Andersen et al., 2023%).

Beaver activities can lead to changes in hydrological dynamics, which affect sediment transport and
nutrient cycling. This can result in the creation of new habitats and changes in species composition, as
observed in their impact on riverine aquatic macroinvertebrates (Washko et al., 2022*). The landscape
alterations by beavers also results in more mammalian usage of riparian habitat, demonstrating their
influence across trophic levels (Gauvin et al., 2020°). Moreover, beavers can influence environmental
heterogeneity, creating a mosaic of habitats that support diverse plant and animal communities (Kivinen
et al., 2020).

! Brazier, R. E., Puttock, A., Graham, H. A., Auster, R. E., Davies, K. H., & Brown, C. M. L. (2021). Beaver:
Nature's ecosystem engineers. Wiley Interdisciplinary Reviews.: Water, 10(1), 1494. Link

2 Kivinen, S., Nummi, P., & Kumpula, T. (2020). Beaver-induced spatiotemporal patch dynamics affect
landscape-level environmental heterogeneity. Environmental Research Letters, 15(6), 9924. Link

3 Andersen, L. H., Ransborg, C., Pertoldi, C., Pagh, S., & Bahrndorff, S. (2023). Can reintroduction of beavers
improve insect biodiversity? *Social Science Research Network. Link

* Washko, S. E., Willby, N., & Law, A. (2022). How beavers affect riverine aquatic macroinvertebrates: a review.
PeerJ, 10, 13180. Link

® Gauvin, L. Y., Gallant, D., Tremblay, E., Berteaux, D., & Lecomte, N. (2020). Spatiotemporal changes in
biodiversity by ecosystem engineers: how beavers structure the richness of large mammals. bioRxiv. Link
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Beavers naturally contribute to environmental sustainability and ecological integrity by constructing
dams in waterways, which leads to the creation and maintenance of wetlands. These activities
significantly enrich local biodiversity by providing habitats for a wide range of species, from fish to
birds and mammals. The slow-moving or standing water behind beaver dams aids in filtering pollutants,
thus improving water quality. Moreover, these water bodies help to recharge groundwater supplies,
acting as natural reservoirs that release water slowly, reducing the impact of droughts. Beaver-engineered
landscapes are more resilient to climate change, buffering against extreme weather events by storing
excess water during floods and releasing it during dry periods, maintaining ecological balance and
supporting a diverse array of life forms.

Forest Service Focal Species

The criteria for designating a focal species within the U.S. Forest Service encompasses several key
ecological and conservation-related factors; all of which pertains to the beaver. These criteria are
typically centered around:

Area Requirements: Species that necessitate large or specific areas for their habitat are often
considered as focal species. This criterion is pivotal as it ensures that the chosen species will
necessitate the conservation of extensive and diverse habitats, which, in turn, supports a broad
spectrum of other species (Coppolillo, P., Gomez, H., Maisels, F., & Wallace, R. (2004)°

Heterogeneity: Species thriving in a variety of habitats are indicative of the health of different
ecosystem types. Selecting such species as focal species ensures the conservation of a range of
habitat types.

Ecological Function: Species that hold significant roles in their ecosystems, such as keystone
species, ecosystem engineers, or indicator species, are frequently chosen as focal species. Their
presence or absence can significantly impact the ecosystem (Coppolillo, P. et al., 2004).
Vulnerability: Species that are vulnerable or sensitive to environmental changes, including
human activities, can be focal species. Their status often reflects the overall health of the
ecosystem.

Socioeconomic Significance: Species with cultural, economic, or recreational importance are
also considered. This aligns the focal species approach with human interests and fosters
community support for conservation (Coppolillo, P. et al., 2004).

These criteria collectively ensure that the selected focal species represent a broad spectrum of ecological
functions, habitat requirements, and conservation challenges. This approach is designed to create a
protective umbrella for a wider array of species and functional landscapes, contributing to the
overarching aim of sustaining biodiversity and ecosystem health.

¢ Coppolillo, P., Gémez, H., Maisels, F., & Wallace, R. (2004). Selection criteria for suites of landscape species as a
basis for site-based conservation. Biological Conservation, 115(1-2), 419-430.
https://doi.org/10.1016/S0006-3207(03)00159-9



FSH 1909.12 - Land Management Planning Handbook - Species of Conservation
Concern

The Planning Rule defines species of conservation concern as follows:

(c¢) Species of conservation concern. A species of conservation concern is a
species, other than federally recognized threatened, endangered, proposed,
or candidate species, that is known to occur in the plan area and for which
the regional forester has determined that the best available scientific
information indicates substantial concern about the species' capability to
persist over the long-term in the plan area.

(36 CFR 219.9).

Chapter 10 § 12.5 and Chapter 20 §8§ 21.2. 23.1 - Included below

10.2 — Objectives

1. Identify and assess a solid base of available information relevant to the plan development or
plan revision, by:

a. Identifying available, relevant information by reviewing a range of sources and
information provided by the public and other governmental entities, including potential
information sources in 36 CFR 219.6(a);

b. Assessing available information with the public and other interested parties relevant to
the assessment requirements of 36 CFR 219.6(b); and

c. Developing an understanding of the conditions and trends of the assessment topics that is
useful to making decisions about plan components and other content of the plan (36 CFR
219.5(a)(1)).

2. Build an understanding of relevant information with the public and other interested parties
before starting plan development or plan revision.

3. Develop relationships with interested parties to facilitate public and government participation
among government entities, Indian Tribes, private landowners, and other partners and interested
parties.

4. Develop readiness of both the Agency and the public to focus on topics appropriate to a plan
or plan revision.

10.4 — Responsibilities


https://www.fs.usda.gov/im/directives/fsh/1909.12/wo_1909.12_10_Assessments_clear.docx
https://www.fs.usda.gov/im/directives/fsh/1909.12/wo_1909.12_20_Land%20Management%20Plan.docx

It is the responsibility of the Responsible Official to organize and manage the assessment process as

follows:

1. Set the scale, scope, and timing of the assessment early in the process based on what has been
learned from monitoring and implementation of projects.

2. Assign an Interdisciplinary Team Leader and Interdisciplinary Team to carry out the
assessment process.

3. Identify a systematic, interdisciplinary approach, with the Team and Team Leader to complete
the assessment within one year.

4. Identify, throughout the assessment process, the topics to be analyzed in depth.

5. Supervise the process so that the assessment is an analysis and synthesis of the most
important relevant information.

6. Engage the public and governmental entities early to encourage participation in the gathering
of information for the assessment process (36 CFR 219.4; FSH 1909.12,
ch. 40).

7. Manage the assessment process so that the assessment report is promptly available to the
public.

8. Ensure the report is written in plain language so that people readily understand it.
9. Ensure the report has concise findings useful to identify the need to change the plan.

10. Ensure that the assessment is within Forest Service authority, the inherent capability of the
plan area, and the fiscal capability of the unit.

11. Ensure that the assessment is complete before starting the planning phase.

10.5 — Definitions

See the

zero code chapter of this Handbook for definitions.

10.6 — References

1. Cleland, D.T.; Avers, P.E.; McNab, W.H.; Jensen, M.E.; Bailey, R.G., King, T.; Russell, W.E.
1997. National hierarchical framework of ecological units. In, Boyce, M.S.; Haney, A., eds.
Ecosystem management applications for sustainable forest and wildlife resources. Yale
University Press, New Haven, CT. pp. 181-200.

2. U.S. Department of Agriculture Forest Service. 2011a. Watershed condition classification
technical guide. FS-978. Washington, DC: U.S. Department of Agriculture, Forest Service. 49
p. Available at http://www.fs.fed.us/publications/watershed/watershed classification guide.pdf
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3. U.S. Department of Agriculture, Forest Service. 2011b. Watershed condition framework.
FS-977. Washington, DC: U.S. Department of Agriculture, Forest Service. 34 p. Available at
http://www.fs.fed.us/publications/watershed/Watershed Condition Framework.pdf

4. U.S. Department of Agriculture, Forest Service. 2012. Climate projections FAQ. Gen. Tech.
Rep. RMRS-GTR-277WWW. Rocky Mountain Research Station. Fort Collins, CO. 32 p.
Available online at http://www.treesearch.fs.fed.us/pubs/40614.

5. Weins, J.A., G.D. Hayward, H.D. Safford, and C.M. Giffen. 2012. Historical environmental
variation in conservation and natural resource management. Wiley-Blackwell. Chichester, West
Sussex, UK. 337 p.

12.5 — Identifying and Assessing At-risk Species

The Interdisciplinary Team shall identify and assess available information relevant to the plan area for
threatened, endangered, proposed, and candidate species and potential species of conservation concern
present in the plan area (36 CFR 219.6(b)).

Based on the information, the Interdisciplinary Team shall identify and document the set of at-risk
species and assess plan area ecological conditions for these species in the assessment. The set of at-risk
species for assessment purposes are:

1. Federally recognized threatened, endangered, proposed, and candidate species (sec. 12.51 of
this Handbook).

2. Potential species of conservation concern (sec. 12.52 of this Handbook).
12.51 — Identifying Federally Recognized Species

As a part of the assessment and planning process, the Responsible Official shall coordinate with the U.S.
Fish and Wildlife Service and the National Oceanic and Atmospheric Administration NMFS, as
appropriate, to identify federally listed threatened and endangered species, species proposed for Federal
listing, and candidate species in the plan area.

12.52 — Identifying Species of Conservation Concern

The Planning Rule defines species of conservation concern as follows:

(c) Species of conservation concern. A species of conservation concern is a
species, other than federally recognized threatened, endangered, proposed,
or candidate species, that is known to occur in the plan area and for which
the regional forester has determined that the best available scientific
information indicates substantial concern about the species' capability to
persist over the long-term in the plan area.

(36 CFR 219.9).
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The rule requires the Responsible Official to identify potential species of conservation concern and
assess existing information for them in the assessment (36 CFR 219.6 (b)(5)). Direction about potential
species of conservation concern and species of conservation concern is found in two chapters of this
Handbook as follows:

1. Responsibilities of Responsible Official for potential species of conservation concern during
the assessment are found in section 12.52a of this Handbook.

2. Requirements for developing the list of potential species of conservation concern are found in
section 12.52b of this Handbook.

3. Criteria for identifying a species of conservation concern are found in section 12.52¢ of this
Handbook.

4. Species to consider when identifying potential species of conservation concern are found in
section 12.52d of this Handbook.

5. Guidance regarding the Regional Forester’s identification of the species of conservation
concern is found in FSH 1909.13, chapter 20, section 21.22a.

6. Guidance on evaluating new information on species of conservation concern is found in FSH
1909.12, section 21.22b.

12.52a — Responsibilities for Species of Conservation Concern During the Assessment
The Responsible Official has the authority and responsibility to:
1. Identify potential species of conservation concern (36 CFR 219.9(c)).

2. Identify and assess information relevant to species that occur in the plan area and when the
best available scientific information raises a substantial concern about a species’ capability to
persist over the long term in the plan area. This information serves as a filter during the
assessment process to aid in the efficiency and efficacy of the process used to identify potential
species of conservation concern.

3. Leverage expertise of the public, including local, State, Tribal, and other Federal natural
resource agencies, for identifying species of conservation concern.

4. Engage the public and consider public input on the assessment including the identified
potential species of conservation concern (see FSH 1909.12, ch. 40, sec. 42 for guidance on
public participation).

FSH 1909.12, chapter 20, section 21.22a describes the responsibilities of the Regional Forester for
species of conservation concern.

12.52b — Developing the List of Potential Species of Conservation Concern
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Unless the Regional Forester has identified the species of conservation concern before the assessment
process, during the assessment phase the Responsible Official shall:

1. Coordinate with the Regional Forester when identifying the potential species of conservation
concern. This coordination may be conducted in several ways including:

a. The Regional Forester and Responsible Official may jointly identify the potential species
of conservation concern for the plan area.

b. The Responsible Official may provide an initial list of potential species of conservation
concern for review by the Regional Forester, who may concur or request modifications.

c. The Responsible Official and Regional Forester may review and adjust a previously
developed list of potential species of conservation concern derived from plan area or
multi-plan area studies or broad-scale assessments.

d. The Regional Forester may develop an initial list of potential species of conservation
concern for each plan area within the Region and the Responsible Official may analyze the
species on this list and any additional species, as appropriate.

2. Use the criteria in section 12.52d of this Handbook to select the species to consider, and the
criteria in section 12.52c of this Handbook to identify the potential species of conservation
concern.

3. Document the best available scientific information supporting the identification of a species
as a potential species of conservation concern.

4. Document the best available scientific information that supports not identifying a species that
was considered but not identified as a potential species of conservation concern. Such rationale
may include:

a. Knowledge of the species abundance, distribution, lack of threats to persistence, trends in
habitat, and responses to management, or

b. Lack of sufficient scientific information available about the species’ status.
12.52¢ — Criteria for Identifying a Species of Conservation Concern

The criteria for identifying species of conservation concern are also the criteria for identifying potential
species of conservation concern.

1. The species is native to, and known to occur in, the plan area.

A species is known to occur in a plan area if, at the time of plan development, the best available
scientific information indicates that a species is established or is becoming established in the
plan area. A species with an individual occurrences in a plan area that are merely “accidental”
or “transient,” or are well outside the species’ existing range at the time of plan development, is
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not established or becoming established in the plan area. If the range of a species is changing so
that what is becoming its "normal" range includes the plan area, an individual occurrence should
not be considered transient or accidental.

2. The best available scientific information about the species indicates substantial concern about
the species’ capability to persist over the long term in the plan area. See FSH 1909.12, zero
code, section 07, for guidance on best available scientific information.

If there is insufficient scientific information available to conclude there is a substantial concern
about a species’ capability to persist in the plan area over the long-term that species cannot be
identified as a species of conservation concern.

If the species is secure and its continued long-term persistence in the plan area is not at risk
based on knowledge of its abundance, distribution, lack of threats to persistence, trends in
habitat, or responses to management that species cannot be identified as a species of
conservation concern.

12.52d — Species to Consider when Identifying Potential Species of Conservation Concern

1. When identifying potential species of conservation concern, the Responsible Official shall
consider only species native to, and known to occur in, the plan area.

2. Species in the following categories must be considered:

a. Species with status ranks of G/T1 or G/T2 on the NatureServe ranking system. See
exhibit 01 for description of NatureServe Conservation Status Ranks.

Note: Species with NatureServe G/T1 or G/T2 status ranks are expected to be included
unless it can be demonstrated and documented that known threats for these species, such as
those threats listed for the species by NatureServe, are not currently present or relevant in
the plan area.

b. Species that were removed within the past 5 years from the Federal list of threatened or
endangered species, and other delisted species that the regulatory agency still monitors.

12.52d - Exhibit 01

NatureServe Conservation Status Ranks

NatureServe conservation status ranks are based on a scale of one to five, ranging from
critically imperiled (G1) to demonstrably secure (G5). Status is assessed and
documented at three distinct geographic scales: global (G), national (N), and
State/province (S). The conservation status of a species or ecosystem is designated by a
number from 1 to 5, preceded by a letter reflecting the appropriate geographic scale of
the assessment. (http://www.natureserve.org/explorer/ranking.htm)
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Status Status Rank Definition
Rank

1 Species is Critically Imperiled

At very high risk of extinction or elimination due to very restricted
range, very few populations or occurrences, very steep declines, very
severe threats, or other factors.

2 Species is Imperiled

At high risk of extinction or elimination due to restricted range, few
populations or occurrences, steep declines, severe threats, or other
factors.

3 Species is Vulnerable

At moderate risk of extinction or elimination due to a fairly restricted
range, relatively few populations or occurrences, recent and widespread
declines, threats, or other factors.

4 Species is Apparently Secure

At fairly low risk of extinction or elimination due to an extensive range
and/or many populations or occurrences, but with possible cause for
some concern as a result of local recent declines, threats, or other
factors.

5 Species is Secure

At very low risk or extinction or elimination due to a very extensive
range, abundant populations or occurrences, and little to no concern
from declines or threats.

Infraspecific taxa refer to subspecies, varieties, and other designations below the level
of the species. The status of infraspecific taxa (subspecies or varieties) are indicated by
a T-rank following the species’ global rank. Rules for assigning T-ranks follow the
same principles outlined above. For example, the global rank of a critically imperiled
subspecies of an otherwise widespread and common species would be G5T1.

3. Species in the following categories should be considered:

a. Species with status ranks of G/T3 or S1 or S2 on the NatureServe ranking system. See
exhibit 01 for description of NatureServe Conservation Status Ranks.

b. Species listed as threatened or endangered by relevant States, federally recognized Tribes,
or Alaska Native Corporations.

c. Species identified by Federal, State, federally recognized Tribes, or Alaska Native
Corporations as a high priority for conservation.
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d. Species identified as species of conservation concern in adjoining National Forest System
plan areas (including plan areas across regional boundaries).

e. Species that have been petitioned for Federal listing and for which a positive “90-day
finding” has been made.

f. Species for which the best available scientific information indicates there is local
conservation concern about the species' capability to persist over the long-term in the plan
area due to:

(1) Significant threats, caused by stressors on and off the plan area, to populations or the
ecological conditions they depend upon (habitat). These threats include climate change.

(2) Declining trends in populations or habitat in the plan area.

(3) Restricted ranges (with corresponding narrow endemics, disjunct populations, or species
at the edge of their range).

(4) Low population numbers or restricted ecological conditions (habitat) within the plan
area.

12.53 — Evaluating Relevant Information for At-risk Species

The Interdisciplinary Team shall consider available information on the set of at-risk species to
understand the ecological conditions necessary to sustain them. The assessment phase focuses on
rapidly evaluating available information, not on developing new information, about ecological
conditions or about individual species. The assessment report should document information gaps
relevant to at-risk species that may be filled in through inventories, plan monitoring program, or
research.

Information may come from a variety of sources, including Federal and State agencies, literature, local
information on occurrence and population status, subbasin analyses, broad-scale assessments, and
information available from local species experts and other organizations.

The Interdisciplinary Team should consider information about at risk species such as the following,
when available:

1. Current taxonomy.

2. Distribution (including historical and current trends), especially species known from only a
relatively few, discrete locations, and the status of those locations.

3. Abundance (including historical and current trends).

4. Demographics and population trends, including population effects resulting from hunting,
fishing, trapping, and natural population fluctuations if available.
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5. Diversity (phenotypic, genetic, and ecological).

6. Ecological condition (habitat) requirements at appropriate spatial scales (fine-scale, home
range, geographic range).

7. Ecological condition (habitat) amount, quality, distribution, connectivity, status, and trends in
the plan area.

8. Ecological function of at-risk species.

9. Important biological interactions and ecological processes, such as periodic fire, flooding,
groundwater discharge, and so on.

10. Ecological conditions that are threats or limiting factors to persistence.

11. Influence and occurrence of uncharacteristic natural events like severe wildfire or insect
epidemics.

12. Effects of climate change and susceptibility to stressors caused by human disturbances or
activities like air and water pollution, invasive species, trails, roads, and dams.

13. Endangered Species Act information, such as reasons for listing and species status, set out in
recovery plans and biological opinions, and critical habitat designations.

12.54 — Optional Grouping of Species

In some cases, it may be practical or efficient to group at-risk species for identifying and evaluating
relevant information about them because they have similar ecological conditions and habitat needs. If
used, groupings should be made based on the ecological conditions necessary to maintain or, in the case
of federally listed threatened or endangered species, recover each group member. As a basic approach,
groupings may be based on species’ needs, for example, with respect to vegetation, successional stage of
vegetation, stream size, valley bottom configuration, lake size, proximity, or access to groundwater, or
wetland type. Such groupings should consider other key ecosystem conditions used by each species such
as vegetation types, structural stages, and hydrogeomorphic factors. Grouping at-risk species in the
assessment phase is strictly an analysis and evaluation tool that may be used to improve planning
efficiency. When species are grouped in an assessment, the assessment must provide the rationale for
doing so. The rationale must:

1. Identify the critical assumption(s) made for the grouping, or for including a species in the
group, and explain why the assumption(s) is (or are) reasonable, and

2. Identify any uncertainties associated with including a species in the group and why the
grouping is nonetheless reasonable.

Once groups are identified, ecological conditions for individual species in each group may be further
described using attributes such as those set out in section 12.53 of this Handbook.
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12.55 — Determining the Status of At-risk Species

The Interdisciplinary Team shall determine the status of at-risk species, by considering the existing plan
direction, ecological conditions needed to support the species (sec. 12.53 of this Handbook), status of
ecological conditions in the plan area (sec. 12.14¢ of this Handbook), and other relevant information.
The assessment should identify influences on ecological conditions needed to support the species, key
risk factors to those ecological conditions, and limiting factors both on and off the plan area.

The following is a suggested approach to determining the status of each at-risk species:
1. Describe current distribution of each at-risk species in the plan area.

2. Identify ecological conditions in the plan area necessary to meet the requirements of 36 CFR

219.9(b) for each at-risk species (sec. 12.53 of this Handbook) and at-risk species grouping (sec.
12.54 of this Handbook). These are the ecological conditions to be considered for at-risk species
in the assessment.

3. Identify those ecological conditions assessed by the assessment of key ecosystem
characteristics. Refer to sections 12.1 and 12.2 of this Handbook for their evaluation.

4. Identify ecological conditions in the plan area necessary to meet the requirements of 36 CFR
219.9(b) for each at-risk species that were not addressed by the assessment of key ecosystem
characteristics as follows:

a. Describe the current and likely future status of the ecological conditions necessary to
meet the requirements of 36 CFR 219.9(b) for each at-risk species, assuming management
continues under the current plan.

b. Compare the species’ current and likely future status described in paragraph 4a for each
at-risk species to the ecological conditions of the natural range of variation, or an alternative
ecological reference model (sec. 12.14b of this Handbook).

c. Assess human-related stressors (for example, roads, human disturbance and displacement,
dams) and whether they can be managed under Forest Service authorities.

d. Identify other threats or limiting factors (for example, naturally small and isolated
populations, climate change) and whether they can be managed under Forest Service
authority.

5. Describe the current and projected overall status of the ecological conditions necessary to
meet the requirements of 36 CFR 219.9(b) for at-risk species considering the combined
ecological conditions addressed through the assessment of key ecosystem characteristics and, if
needed, for specific at-risk species or groupings.

6. For those ecological conditions not currently meeting or expected to meet the requirements of
36 CFR 219.9(b) for at-risk species, describe the potential outcome of the at-risk species status
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and identify the key risk factors, taking into account factors such as time (for example,
short-term, long-term, planning period, generations of species), affected life history requirement
(for example, loss of part of foraging habitat, loss of all spawning habitat), or affected population
dynamic (for example, loss of recolonization routes).

7. Identify those key risk factors influencing the ecological conditions not expected to meet the
requirements of 36 CFR 219.9(b) for at-risk species that are or can be influenced by Forest
Service management of the plan area.

8. Describe any differences in likely future status of groups of individuals in the plan area that
are known to be or highly suspected to be reproductively isolated and separate from the rest of
the individuals of at-risk species.

9. Summarize the overall status of each at-risk species or species group (sec. 12.54 of this
Handbook) with explanations of which key risk factors weighed most heavily in determining
status. Describe the effect of key risk factors on species in simple terms such as the level of
resulting vulnerability and the trend in that vulnerability. State the conclusions of the
vulnerability status process for each species in a way that is helpful in identifying the need for
change and in developing plan components that provide the ecological conditions necessary to
sustain the species. The Interdisciplinary Team may support conclusions using the
“Issue-Rule-Analysis/Application-Conclusion” model (IRAC) as described in FSH 1909.12,
chapter 20, section 21.42. Document the resulting information and status evaluation in the
planning record.

This chapter describes the planning requirements of 36 CFR 219 (“2012 Planning Rule”) and the
procedures for developing, amending, and revising land management plans during the planning phase.
FSH 1909.12, chapter 10 describes the requirements for the assessment phase for developing, amending,
and revising land management plans.

20.5 — Definitions

See the Zero Code chapter of this Handbook for definitions.

20.6 — Cited References
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FS-977. Washington, DC: U.S. Department of Agriculture, Forest Service. 34 p. Available at
http://www.fs.fed.us/publications/watershed/.

18



U.S. Department of Agriculture. Forest Service. 2012a. National Best Management Practices
for Water Quality Management on National Forest System Lands. Volume 1: National Core
BMP Technical Guide. FS-990a. Washington, DC: U.S. Department of Agriculture, Forest
Service. 177 p. Available online at
http://www.fs.fed.us/biology/resources/pubs/watershed/index. html.
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21.2 — Information Basis for Plan Development, Plan Amendment, and Plan Revision

New plans, plan amendments, and plan revisions are based on a need to change the plan. Usually the
Responsible Official begins a plan revision because it is time to do so; that is, NFMA requires plan
revision "at least every 15 years." 16 USC 1604 (f)(5). In that case, how much of the content of the plan
must change in the revision process is the “need to change the plan” inquiry.

Otherwise, if a need to change the plan is identified that cannot be made through administrative changes
(36 CFR 219.13) or by changing management practices rather than plan components, an amendment or
revision should be started, as appropriate. A well-supported and effective rationale determining a need
to change the plan must be based on a good source of information. Assessments (ch. 10), along with the
planning record, are an important source of information for a new plan or plan revision.

For plan amendments, an assessment is not required (see FSH 1909.12, ch. 10, sec. 15). The
Responsible Official may rely on a monitoring report or other documentation of new information,
changed conditions, or changed circumstances to identify a need to change the plan (36 CFR 219.13(b)).

The Responsible Official shall focus on evaluating available, relevant information. The terms
“available” and “relevant” are defined in FSH 1909.12, chapter 10, section 11.

21.21 — Need to Change the Plan
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The Responsible Official for plan development, plan amendment, and plan revisions shall identify a need
to change the plan to give focus to the planning process. If a need to change the plan is identified that
cannot be made through administrative changes (36 CFR 219.13), an amendment or revision should be
started, as appropriate.

The need to change the plan helps define the proposed action, purpose and need, and decision framework
for the environmental analysis related to the planning process (See FSH 1909.12,

ch. 40 and FSH 1909.15, ch. 10, sec. 11.2). The Responsible Official should involve the public in the
development of the need to change the plan by giving the public the opportunity to comment on a
preliminary need to change before documenting the need to change the plan as part of the purpose and
need in the environmental analysis documents for the plan development, plan revision, or plan
amendment.

1. The need to change the plan should be written so that it is clear to the public which plan
components are proposed to be changed and which are not.

2. Numerous sources of information are available to the Responsible Official to help determine
a need to change the plan including:

a. Biennial evaluations of monitoring information (36 CFR 219.12(d); FSH 1909.12, ch. 30,
sec. 34)

b. An assessment for plan development or plan revision (36 CFR 219.6(a) and (b); FSH
1909.12, ch. 10, secs. 12, 13 and 14)

c. A focused assessment for plan amendments, if needed (36 CFR 219.6;
FSH 1909.12, ch. 10, sec. 15)

d. Other documentation of new information, changed conditions, or changed circumstances
on the plan area, from any source, that supports a need for a revision, amendment or
administrative change to the plan (36 CFR 219.6(c)).

e. Changes in laws, regulations, or policy.

3. When developing or revising a plan, the Responsible Official should invite public input on a
preliminary need to change the plan (36 CFR 219.7(¢)(2)(i)) so that:

a. Public comments are used to improve the need to change the plan.
b. The topics and concerns considered can be broadened or reduced as needed.

c. The need to change the plan may support retaining existing plan direction as plan
components as well as developing new plan components as appropriate.
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4. For documentation, the Responsible Official should document the need to change as part of
the purpose and need in the environmental analysis documents for the plan development, plan
revision, or plan amendment.

21.22 — Species of Conservation Concern
21.22a — Identifying Species of Conservation Concern

The Regional Forester is the Responsible Official for identifying any species of conservation concern in
a plan area. Identifying the SCCs usually occurs during the planning phase, but may occur at any time.

1. The Regional Forester has the authority and responsibility to:

a. Review the rationale and documentation for potential species of conservation concern
provided by the Responsible Official (FSH 1909.12, ch. 10, sec. 12.52), and determining
whether the best available scientific information indicates:

(1) That the species is native and known to occur in the plan area, and

(2) There is a substantial concern about the species’ capability to persist over the long term
in the plan area based on the guidance of FSH 1909.12, chapter 10, section 12.52c.

b. Based on the review of the potential species of conservation concern, identify the species
of conservation concern in coordination with the Responsible Official for the plan area. This
authority to identify species of conservation concern may not be delegated.

c. Identify species of conservation concern early enough to expedite the planning process.

d. Leverage expertise of the public and local, State, Tribal, and other Federal natural
resource agencies, for identifying species of conservation concern.

e. Engage the public and invite public input when identifying species of conservation
concern, as part of the public participation strategy (FSH 1909.12, ch. 40, sec. 42).

f. Document the rationale for the selection of species of conservation concern.

g. Inform the Responsible Official and the public of the identified species of conservation
concern.

h. Identify any species of conservation concern at times outside the planning process as
appropriate.

2. The Responsible Official has the authority to:
a. Leverage expertise of the public and local, State, Tribal, and other Federal natural

resource agencies in determining whether plan components need to be added, removed, or
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changed based on any new species of conservation concern being identified by the Regional
Forester.

b. Recommend additional changes to the list of species of conservation concern to the
Regional Forester, if appropriate. See section 21.22b of this Handbook for guidance on new
information and species of conservation concern.

21.22b — Evaluating New Information on Species of Conservation Concern

After the Regional Forester has identified the species of conservation concern, new scientific information
may indicate some species should be added or removed from the list.

If any employee receives such new scientific information before or after a new plan or plan revision is
approved, the employee should send the information to the Forest Supervisor for the plan area.

1. When there is new scientific information indicating a potential change to the list of species of
conservation concern, the Forest Supervisor should:

a. Evaluate the new information using the guidance of FSH 1909.12, chapter 10, section
12.52 to develop a recommendation whether to change the list of species of conservation
concern.

b. Leverage expertise of the public and local, State, Tribal, and other Federal natural
resource agencies.

c. Document the rationale for including or not including the species as a species of
conservation concern for the plan area using the guidance of FSH 1909.12, chapter 10,
section 12.52.

d. Send documentation and recommendation to the Regional Forester.

2. When the Regional Forester receives a recommendation from a Forest Supervisor to change
the species of conservation concern for a plan area, the Regional Forester should:

a. Consider the recommendation using the guidance of FSH 1909.12, chapter 10, section
12.52.

b. Leverage expertise of the public, including local, State, Tribal, and other Federal natural
resource agencies, for identifying species of conservation concern.

c. Document a response and rationale.

d. Notify the public and the Responsible Official of any changes to the list of species of
conservation concern for the plan area.

3. If the Regional Forester identifies an additional species of conservation concern, the Forest
Supervisor should:
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a. Review the information relevant to the threats, stressors, and other risks to the species
persistence within the plan area using the guidance of FSH 1909.12,
chapter 10, section 12.

b. Evaluate whether existing plan components would provide the ecological conditions
necessary to maintain the long-term persistence of the species within the planning area using
the guidance of section 23.13 of this Handbook.

c. Determine if the plan must include additional species-specific plan components to
maintain the species’ long-term persistence.

d. Document the determination, and amend the plan accordingly, if appropriate.

4. If the Regional Forester removes a species from the list of species of conservation concern,
the Forest Supervisor should review the plan and amend the plan, if appropriate (sec. 21.3 of this
Handbook).

21.23 — Outreach during Development or Revision of Plans

Guidance on a public and governmental outreach strategy, including tribal consultation, and on methods
for giving notice is provided in FSH 1909.12, chapter 40. The 2012 Planning Rule requirements include
36 CFR 219.4, “Requirements for Public Participation,” and 36 CFR 291.16, “Public Notifications.”

If the approval of a plan, or plan revision, or plan amendment may affect listed species or critical habitat,
or may adversely affect essential fish habitat of managed fisheries, the Responsible Official shall follow
procedures in FSM 2670 for working with the NMFS or the USFWS or both (FSM 1920.3). See FSM
2670 for requirements for consultation on land management plans.

For plan development or plan revision that may adversely affect historic properties or sites of religious or
cultural importance to Indian Tribes, the Responsible Official shall follow procedures in FSM 2360 for
consulting with State Historic Preservation Offices (SHPOs), Indian Tribes, and the Advisory Council
for Historic Preservation (Title 16, United States Code 470 et seq.; 36 CFR 800; Executive Order 13007
— Indian Sacred Sites).

21.24 — Consultation with Federally Recognized Indian Tribes and Alaska Native
Corporations

Under the Federal Land Policy and Management Act of 1976, the Responsible Official shall coordinate
with planning programs of Indian Tribes and for Indian Tribes (such as those developed by the Bureau of
Indian Affairs):

In the development and revision of land use plans, the Secretary of Agriculture
shall coordinate land use plans for lands in the National Forest System with the
land use planning and management programs of and for Indian tribes by, among
other things, considering the policies of approved tribal land resource
management programs. (43 U.S.C. 1712(b)).
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The Responsible Official shall engage in formal, meaningful consultation and collaboration with Tribal
Officials on new plans or plan revisions as part of the Federal government-to-government relationship
and Executive Order 13175, Consultation and Coordination with Indian Tribal Governments. See FSH
1509.13, chapter 10, and FSH 1909.12 and Chapter 40 — Public Participation, for guidance regarding
consultation and coordination with Indian Tribes and Alaska Native Corporations. (See 36 CFR
219.4(a)(2); FSH 1909.12, ch. 40, sec. 44.3;

FSH 1509.13, ch. 10)

23.1 — Ecological Sustainability and Diversity of Plant and Animal Communities

To develop the land management plan consistent with maintaining ecological sustainability, the plan
must include plan components, including standards or guidelines, designed to maintain, restore, or
promote the ecological integrity of terrestrial, riparian, and aquatic ecosystems; maintain the diversity of
plant and animal communities; and support the persistence of native species within the plan area, subject
to the extent of Forest Service authority and the inherent capability of the plan area.

This section (sec. 23.1 of this Handbook) gives direction for developing plan components for ecological
sustainability and diversity of plant and animal communities. It consists of three subsections.

The first two subsections, “Plan Components for Ecosystem Integrity and Ecosystem Diversity” (sec.
23.11-23.11d of this Handbook) and “Plan Components for Air, Soil, and Water” (sec. 23.12-23.12¢ of
this Handbook), provide direction for design of plan components for the ecosystem and watershed level
within the plan area.

The third subsection, “Additional Species-Specific Plan Components” (sec. 23.13-23.13c of this
Handbook), gives direction for the design of plan components when those developed for the ecosystem
and watershed level under sections 23.11 and 23.12 of this Handbook would not provide for the
ecological conditions necessary to meet the requirements of 36 CFR 219.9(b).

The plan development process for ecological sustainability and diversity of plant and animal
communities should primarily focus on the ecosystem and watershed level plan components, especially
those that support ecological conditions for at-risk species.

When developing integrated plan components the Interdisciplinary Team should consider the following:

1. Major vegetation types and their successional stages, patch sizes, spatial arrangement, and
connectivity;

2. Dominant ecological processes and disturbance regimes for the plan area;
3. Ecosystems and unique habitat types including those that are rare or at risk;

4. Stressors, such as changes in human impacts within the plan area, disruptors of a key
ecosystem characteristic by catastrophic fire, effects of a changing climate, invasive species, or
water obstructions;
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5. Soil resources and soil productivity;
6. Geologic resources and hazards;
7. Air resources;

8. Water quality and quantity, stream and other natural water flows, stream and lake
morphology, wetlands, riparian areas, floodplains, and other groundwater-dependent ecosystems;

9. Management strategies that mitigate the effects of stressors, restores ecological integrity, or
adaptation strategies to reduce vulnerability; and

10. Access, recreational settings, and scenic character.

11. Maintenance or restoration of key ecosystem characteristics identified in the assessment
including those that are rare or at risk (FSH 1909.12, ch. 10, secs. 12.14c¢ and 12.55) in the plan
area.

12. Range of ecological conditions established within the limits of natural landforms,
vegetation, and disturbance processes that existed before extensive human alteration (FSH
1909.12, ch. 10, sec. 12.14a).

13. Variation in physical and biological conditions exhibited by ecosystems because of system
drivers, stressors, climatic fluctuations, and disturbance regimes, including those that are beyond
the control of the Agency (FSH 1909.12, ch. 10, sec. 12.3).

14. The concept that the environmental conditions that sustained species and other ecosystem
components in the past are likely to sustain them (at least over the short term) in the future
(Weins et al. 2012; and sec. 23.11a of this Handbook).

23.11 — Plan Components for Ecosystem Integrity and Diversity

The Agency’s vision is for ecosystems in the plan area to have ecological integrity and adaptive capacity.
(See FSH 1909.12, zero code, sec. 05 for definition of ecological integrity and adaptive capacity).
Ecosystems have integrity when their composition, structure, function, and connectivity are operating
normally over multiple spatial and temporal scales. However, not every desired condition or acre has to
meet the definition of ecological integrity, because some specific areas may not have the capability or
because another concern such as public safety is more important in a specific area.

In light of possible changes in species composition under the effects of climate change and with a focus
on restoration, the Agency designs plan components to provide ecological conditions to sustain
functional ecosystems based on a future viewpoint. Functional ecosystems are those that sustain critical
ecological functions over time to provide ecosystem services.

Functional restoration may be necessary to restore the abiotic and biotic processes in degraded
ecosystems. Functional restoration focuses on the underlying processes that may be degraded, regardless
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of the structural condition of the ecosystem. As such, a functionally restored ecosystem may have
different structure and composition than the past reference condition.

1. The Responsible Official should coordinate with Research and Development to develop plan
components to adapt to the effects of climate change.

2. The Responsible Official should direct the Interdisciplinary Team to design plan components
that are within Forest Service authority, the inherent capability of the plan area, and the fiscal
capability of the unit (36 CFR 219.1(g)):

a. Provide ecological conditions to restore, establish, and maintain functioning ecosystems
on National Forest System lands that can sustainably support multiple uses and provide a
broad range of goods and services.

b. Restore, establish, and maintain functioning ecosystems that will have greater adaptive
capacity to withstand stressors and recover from disturbances, especially changing and
uncertain environmental conditions and extreme weather events.

c. Provide ecological conditions to sustain ecosystems that maintain the diversity of plant
and animal communities and the persistence of native species in the plan area (36 CFR
219.9).

d. Take into account the effects of a changing climate (36 CFR 219.8(a)(1)(iv)).

e. Provide for ecological integrity, ecosystem services, and multiple uses within the plan
area in an integrated manner (36 CFR 219.10).

23.11a — Natural Range of Variation

An understanding of the natural range of variation related to key ecosystem characteristics provides
context and insights to the design of plan components. Agency intent is to promote ecosystem integrity
in the plan area. However, it may not be possible or appropriate to strive for returning key
characteristics to past conditions throughout the plan area.

Understanding the natural range of variation is fundamental in strategic thinking and planning, even if
restoration to historical conditions is not the management goal or possible on parts of the plan area.
Understanding the natural range of variation of an ecosystem provides an understanding of how
ecosystems are dynamic and change over time. The natural range of variation is useful for
understanding each specific ecosystem, for understanding its existing ecological conditions, and for
understanding its likely future character, based on projections of climate regimes. The natural range of
variation is a guide to understanding how to restore a resilient ecosystem with structural and functional
properties that will enable it to persist into the future.

The goal of understanding natural range of variation is to help design plan components to maintain or
restore the integrity of the diversity of terrestrial, riparian, and aquatic ecosystems and habitat types
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throughout the plan area provide an ecosystem (coarse-filter) approach to maintaining the persistence of
native species.

When developing plan components, the Interdisciplinary Team shall consider the role of the natural
range of variation as follows:

1. In general, where appropriate, the Interdisciplinary Team should design plan components
aimed at maintaining or restoring the natural range of variation of specific key ecosystem
characteristics needed to promote ecosystem integrity in the plan area.

2. For specific areas within an ecosystem, the Responsible Official may determine that it is not
appropriate, practical, possible, or desirable to contribute to restoring conditions to the natural
range of variation. Natural range of variation includes a wide range of characteristics, some
more common than other characteristics. To achieve social, economic, cultural, or ecological
objectives it may be desirable to manage for uncommon conditions in specific areas in the plan
area. For an ecosystem to withstand or recover from disturbance events caused under unique
circumstances, it may be necessary to manage for characteristics that were rare or never occurred
in the past. The following are examples of situations where it is NOT appropriate, practical,
possible, or desirable to design plan components to restore past conditions for specific areas
within an ecosystem:

a. The system is so degraded that restoration is not possible.

b. The ability to restore the desired ecological conditions or key ecosystem characteristics is
beyond the authority of the Forest Service, the fiscal capability of the unit, or the inherent
capability of the plan area.

c. The system is no longer capable of sustaining key ecosystem characteristics identified as
common in the past based upon likely future environmental conditions.

d. Conditions that rarely or never occurred in the past, but that can be managed for in the
future, will better contribute to long-term ecosystem sustainability and adaption to the
effects of a changing climate.

e. Conditions that rarely or never occurred in the past, but that can be managed for in the
future, will better address public health and safety concerns.

f. Conditions common in the past are directly opposed to integrated desired conditions
(desired conditions that represents a balance of social, economic, cultural and ecological
needs).

3. If past conditions relative to the natural range of variation are not appropriate, practical,
possible, or desirable approaches:

a. The Interdisciplinary Team should design plan components based on a general scientific
and ecological understanding of the conditions that would sustain key ecosystem
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characteristics and sustain at-risk species using factors such as: representativeness,
redundancy, habitat associations of particular species, disturbance dynamics, or observed
conditions in reference areas. (FSH 1909.12, ch. 10, sec. 12.14b); and

b. The Responsible Official should briefly explain in the plan decision document the
rationale for NOT basing the design of the plan components on those conditions that were
common in the past relative to the natural range of variation.

23.11b — Ecosystem Integrity

Plans must contain plan components, including standards or guidelines, that maintain or restore the
composition, structure, ecological processes, and connectivity of plan area ecosystems in a manner that
promotes their ecological integrity (36 CFR 219.8(a) and 219.9(a)(1)). Ecological integrity is defined in
the Rule at 36 CFR 219.19 and at FSH 1909.12, zero code, section 05.

219.8 Sustainability

(a) Ecological sustainability. (1) Ecosystem Integrity. The plan must include
plan components, including standards or guidelines, to maintain or restore the
ecological integrity of terrestrial and aquatic ecosystems and watersheds in the
plan area, including plan components to maintain or restore structure, function,
composition, and connectivity, taking into account:

(i) Interdependence of terrestrial and aquatic ecosystems in the plan area.

(i1) Contributions of the plan area to ecological conditions within the broader
landscape influenced by the plan area.

(iii) Conditions in the broader landscape that may influence the sustainability of
resources and ecosystems within the plan area.

(iv) System drivers, including dominant ecological processes, disturbance
regimes, and stressors, such as natural succession, wildland fire, invasive
species, and climate change; and the ability of terrestrial and aquatic ecosystems
on the plan area to adapt to change.)

(v) Wildland fire and opportunities to restore fire adapted ecosystems.
(vi) Opportunities for landscape scale restoration.

skkosk

§ 219.9 Diversity of plant and animal communities.

... (a) Ecosystem plan components. (1) Ecosystem integrity. As required by §
219.8(a), the plan must include plan components, including standards or
guidelines, to maintain or restore the ecological integrity of terrestrial and
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aquatic ecosystems and watersheds in the plan area, including plan components
to maintain or restore their structure, function, composition, and connectivity.

The Interdisciplinary Team shall take into account the following items, set out in the Rule at 36 CFR
219.8(a)(1)(i) —(iv) and (vi) when developing plan components:

1. Interdependence of terrestrial and aquatic ecosystems in the plan area. The Interdisciplinary
Team should develop plan components in an integrated manner reflecting the interaction and

interdependence of terrestrial, aquatic, and riparian ecosystems in the plan area.

ntributions of the plan area t logical conditions within the br 1 lan
influenced by the plan area. When developing plan components the Interdisciplinary Team
should consider:

a. Ecological conditions within the broader landscape and how those conditions may be
influenced by resources or management within the plan area (FSH 1909.12, ch. 10, sec.
12.14c, paragraph 3).

b. Ecological connectivity at multiple temporal and spatial scales that would provide
landscape linkages facilitating the exchange of resources and the movements of species
across the broader landscape (FSH 1909.12, ch. 10, sec. 12.14c, paragraph 1).

c. Ecological conditions, habitats, or key ecosystem characteristics in the plan area that are
unique, under-represented, or rare across the broader landscape
(FSH 1909.12, ch. 10, sec. 12.14c, paragraph 3).

d. Opportunities to maintain or restore ecological conditions for pollinators and improve
pollinator health.

3. Conditions in the broader landscape that may influence the sustainability of resources and
ecosystems within the plan area. When developing plan components the Interdisciplinary Team

should consider the ecological conditions in the broader landscape that may influence the
sustainability of the plan area and should consider the following:

a. Existing conditions of the broader landscape outside National Forest System boundaries
that may influence the plan area’s ability to maintain or restore ecological integrity of plan
area ecosystems. Such conditions may include habitat fragmentation, land use patterns,
resource management, or urbanization

(FSH 1909.12, ch. 10, sec. 12.14c, paragraph 3).

b. Facilitating or mimicking dominant ecological processes and system drivers of the
broader landscape, especially those related to fire-adapted ecosystems (FSH 1909.12, ch. 10,
sec. 12.3).

c. Collaborating with other land managers across the broader landscape when developing an
all-lands approach to planning for ecological resources in a manner that promotes the
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ecological integrity of terrestrial, riparian, and aquatic ecosystems in the plan area (FSH
1909.12, ch. 40).

4. System drivers, including dominant ecological processes, disturbance regimes, and stressors.
When developing plan components, the Interdisciplinary Team should consider dominant

ecological processes, disturbance regimes, and stressors (FSH 1909.12, ch. 10, sec. 12.3), and
should:

a. Consider plan components designed to facilitate ecosystem adaptation to the effects of
stressors.

b. Consider developing plan components designed to limit the ability of stressors to impact
ecosystem integrity. In doing so, consider:

(1) Providing protection from stressors for areas of high ecosystem integrity, or areas of
social, cultural, or economic importance.

(2) Mitigating stressors associated with forest and rangeland management, such as
equipment impacts on soils and water, or movement of invasive species via vehicles and foot
travel.

(3) Mitigating, if feasible, the effects of widespread environmental stressors such as air
pollution and influence of changing climate.

(4) Coordinating with Agency staff from Research and Development to develop plan
components to adapt to the effects of climate change.

5. nities for lan le restoration. When developing plan components regarding
opportunities for landscape-scale restoration of ecological integrity the ID team should consider
the following:

a. Multiple spatial and temporal scales. The arrangement of ecological conditions, key
ecosystem characteristics, and management goals at multiple spatial and temporal scales are
important.

(1) The ecological role of the plan area within the broader landscape, including capability
and condition of terrestrial, aquatic, and riparian systems.

(2) Complementary restoration goals of other land managers adjacent to or within the
relevant ecosystems of the plan area, if available.

(3) Opportunities to compensate for degraded conditions in the broader landscape.

(4) The broad-scale context of scarcity and abundance, and Agency ability to restore and
maintain desired features or conditions that are scarce in the broader landscape
(FSH 1909.12, ch. 10, sec. 12.14c, paragraph 3).
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(5) Opportunities to align desired ecological conditions with landscape-scale ecological
units (such as the land-type association level of the National Hierarchical Framework of
Ecological Units (FSM 2060.3)), if feasible, to simplify analysis and management by
reducing the variability of ecological classifications across units of the National Forest
System.

(6) Opportunities for partnerships to support restoring ecological conditions at the
appropriate geographic scale.

b. At-risk species. The Interdisciplinary Team should consider the key ecosystem
characteristics, ecosystems, and ecological conditions necessary to sustain the at-risk
species.

c. Landscape patterns that promote long-term ecological integrity and ecosystem diversity.

The ID team should consider plan components for landscape patterns that promote long-term
ecological integrity and ecosystem diversity. Landscape pattern is defined as the
arrangement, connectivity, composition, size, and relative abundance of ecosystem patches
that occur within an area of land at a given time. Patches can be characterized by vegetation
type, seral stage, habitat type, or other features relevant to a forest or rangeland management
question. Examples of ways to provide plan components for such patterns include:

(1) Designing ecosystem (coarse-filter) connectivity based on landscape patterns of forests,
grasslands, rangelands, streams, and wetlands that were created under ecological processes
and landscape disturbance regimes that occurred before extensive human alteration.

(2) Designing spatial configuration of desired ecological conditions relative to the natural
range of variation conditions, including the scale, frequency, and intensity of system drivers
of ecosystem change over time (or other ecological reference model if the natural range of
variation is not an appropriate approach) (FSH 1909.12, ch. 10, sec. 12.14a; Weins et al.
2012).

(3) Maintaining a representative range of successional states for all ecosystems and in patch
configurations similar to those that occurred under historical conditions, at a scale resilient
to natural disturbances.

(4) Designing for ecosystem integrity based on a general scientific and ecological
understanding of the conditions that would sustain key ecosystem characteristics and at-risk
species using factors such as representativeness, redundancy, habitat associations of
particular species, or other factors (FSH 1909.12, ch. 10, sec. 12.14b; and sec. 23 of this
Handbook).

(5) Maintaining the integrity of scarce or unique smaller areas through plan components for
desired conditions and standards or guidelines to constrain the levels of disturbance for areas
around them.

23.11d — Ecosystem Diversity
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The Planning Rule requirements for ecosystem diversity from 36 CFR 219.9(a)(2) are:

The plan must include plan components, including standards or guidelines, to
maintain or restore the diversity of ecosystems and habitat types throughout the
plan area. In doing so, the plan must include plan components to maintain or
restore:

(i) Key characteristics associated with terrestrial and aquatic ecosystem types;
(i1) Rare aquatic and terrestrial plant and animal communities; and

(ii1) The diversity of native tree species similar to that existing in the plan area.

To develop the land management plan consistent with maintaining ecosystem diversity, the plan must
include plan components, including standards or guidelines, designed to maintain, restore, or promote
ecosystem diversity and habitat types.

The diversity of terrestrial, riparian, and aquatic ecosystems and habitats is fundamental to providing
ecological conditions that support the abundance, distribution, and long-term persistence of native
species and diversity of plant and animal communities. In addition, diversity of ecosystems and habitat
types within the unit is an important aspect of the coarse-filter approach. The terms ecosystem diversity
and habitat type are defined in FSH 1909.12, zero code, section 05. Terrestrial, riparian, and aquatic
ecosystems to be addressed in the planning process are identified in the need to change the plan based on
the assessment phase or identified based on information brought forward during the public and
governmental participation process. See sections 23.1-23.12c of this Handbook for direction about plan
components related to maintaining or restoring terrestrial, riparian, and aquatic ecosystems.

When developing plan components for maintaining and restoring the diversity of ecosystems and habitat
types, the Interdisciplinary Team should consider the following:

1. The spatial extent and distribution of ecosystems and habitat types and spatial relationships to
the natural range of variation (or other reference conditions if the use of natural range of
variation is inappropriate).

2. The importance of ecosystems and habitats type to providing ecological conditions that
contribute to the recovery of threatened and endangered species, conserve proposed and
candidate species, and maintain viable populations of species of conservation concern (sec.
23.13 of this Handbook).

3. How plan components under consideration for large-scale ecosystems (like longleaf pine
forests) would maintain or restore rare or unique embedded communities (like hillside bogs and
longleaf savannahs) (FSH 1909.12, ch. 10, sec. 12.14c).

4. How plan components under consideration for ecosystems would contribute to maintaining
the persistence of native tree species within the plan area.
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5. How plan components for key characteristics of the ecosystem and habitat types contribute to
the broader biodiversity of ecosystems across the plan area.

23.11e — Riparian Areas

The rule requirements for riparian areas from 36 CFR 219.8(a)(3) are:

(1) The plan must include plan components, including standards or guidelines,
to maintain or restore the ecological integrity of riparian areas in the plan area,
including plan components to maintain or restore structure, function,
composition, and connectivity, taking into account:

(A) Water temperature and chemical composition;

(B) Blockages (uncharacteristic and characteristic) of water courses;
(C) Deposits of sediment;

(D) Aquatic and terrestrial habitats;

(E) Ecological connectivity;

(F) Restoration needs; and

(G) Floodplain values and risk of flood loss.

(i1) Plans must establish width(s) for riparian management zones around all
lakes, perennial and intermittent streams, and open water wetlands, within
which the plan components required by paragraph (a)(3)(i) of this section will
apply, giving special attention to land and vegetation for approximately 100 feet
from the edges of all perennial streams and lakes.

(A) Riparian management zone width(s) may vary based on ecological or
geomorphic factors or type of water body; and will apply unless replaced by a
site-specific delineation of the riparian area.

(B) Plan components must ensure that no management practices causing
detrimental changes in water temperature or chemical composition, blockages of
water courses, or deposits of sediment that seriously and adversely affect water
conditions or fish habitat shall be permitted within the riparian management
zones or the site-specific delineated riparian areas.

To maintain the ecological integrity of riparian areas, the plan must include plan components, including
standards or guidelines, designed to maintain, restore, or promote riparian areas. This provision does not
prohibit projects that may have short-term adverse effects to water conditions and fish habitat, but that
will maintain or restore structure, function, composition, and connectivity of riparian areas over the long
term.

33



Riparian areas are important elements of watersheds that provide critical transition zones linking
terrestrial and aquatic ecosystems. Restoration of riparian areas may be accomplished through passive
management or may require active management particularly in areas where natural disturbances such as
fire or flooding have been prevented from occurring.

The terms ephemeral stream, intermittent stream, perennial stream, riparian area, and riparian
management zone are defined in FSH 1909.12, zero code, section 05.

The National Core Best Management Practices (BMP) Technical Guide (USDA Forest Service 2012a)
refers to riparian management zones as aquatic management zones. The technical guide discusses
designation of the riparian management zone under the national core best management practice “Plan-3
Aquatic Management Zone Planning.” The Agency uses the technical guide to carry out the
requirements for the national best management practices for water quality (FSM 2526). As discussed in
section 23.12c of this Handbook, plan components must ensure implementation of the best management
practices.

Sections 23.1-23.12c of this Handbook give direction on plan components related to maintaining or
restoring the ecological integrity of all ecosystems including riparian ecosystems (riparian areas).

The plan must establish widths for riparian management zones for all lakes, perennial and intermittent
streams, and open water wetlands (36 CFR 219.8(a)(3)(ii)) so employees know where the plan
components for ecological integrity of riparian areas apply.

Riparian management zones must include the riparian area.
1. When establishing riparian management zones, the Interdisciplinary Team should consider:

a. Available information on the location and extent of surface waterbodies, springs,
wetlands, vegetation, soils, geomorphology, topography, and other relevant information.

b. Soil and vegetation indicators of riparian areas that include regionally distinctive riparian
soils and vegetation, or the soil potential to support regionally distinctive vegetation.

c. Fluvial geomorphic indicators of riparian areas such as break in slope or evidence of
fluvial deposition.

d. The 100-year recurrence interval flood stage. The water surface elevation corresponding
to the 100-year recurrence interval flood may be preferable to some standard distance from
the stream channel (for example, a 100-foot buffer) because a set distance may overestimate
actual riparian widths along small streams and underestimate the extent of riparian
vegetation along larger rivers.

e. Existing site-specific riparian area delineations, if available (FSH 1909.12, ch. 10, section
12.144).

34



f. The effects of climate change on stream flows that may affect the size of riparian
management zones.

2. When establishing widths for riparian management zones as require by the Rule, and in areas
where available information on the distribution of riparian dependent resources within the plan
area is too limited to determine appropriate riparian management zone dimensions, the
Interdisciplinary Team should consider the following when establishing widths:

a. Establishing a default distance from the edge of all lakes, perennial streams, intermittent
streams, and open water wetlands, such as the ordinary high water mark or bankfull flow, for
the riparian management zone.

b. Giving special attention to the first 100 feet from the edges of all perennial streams,
lakes, and other bodies of permanent surface water containing aquatic flora and fauna or
supporting substantial riparian vegetation. In other words, plan components for riparian
management zones should be developed to maintain, improve, or restore the condition of the
land around and next to waterbodies in the context of the environment in which they are
located, recognizing their unique values and importance to watersheds while providing for
multiple uses on National Forest System lands.

c. Giving attention to dry washes or channels with minimal or no riparian vegetation that
support riparian vegetation downstream due to subsurface flow through the stream channel
or adjacent alluvial sediments.

3. When developing plan components for ecological integrity of riparian areas, the
Interdisciplinary Team should:

a. Design plan components that constrain projects and activities to comply with
requirements of the Planning Rule not to cause detrimental changes to water resources that
“seriously and adversely affect water conditions or fish habitat”

(36 CFR 219.8(a)(3)(i1)(B)). This provision does not prohibit projects that may have
short-term adverse effects to water conditions and fish habitat, but that will maintain or
restore structure, function, composition, and connectivity of riparian areas over the long
term.

b. Consider designing plan components for restoring processes that support desirable
riparian integrity including allowing roots of plants access to groundwater.

c. Consider designing plan components that provide for passive management or active
management. An example of passive management is restoring elements of flow regimes,
such as environmental flows and levels, by restricting a destructive activity. Examples of
active management include recontouring roads or mechanically removing structures or
vegetation. Active management may be appropriate in areas if past management has
prevented natural disturbances (such as fire or flooding), or if past projects and activities
have altered riparian functions (such as where roads are located within riparian areas).
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For guidance on delineating site-specific riparian areas associated with streams and rivers, see the
guidelines in the National Riparian Vegetation Monitoring Technical Guide (Forest Service 2012b) or
other Agency supported guidance. For guidance on delineating site-specific riparian areas for
non-fluvial or palustrine areas (associated with wetlands, lakes and other standing bodies of water), see
the U.S. Army Corps of Engineers wetland delineation manuals for the region of interest, available at
http.//el.erdc.usace.army.mil/wetlands/wipubs. html.

23.12 — Plan Components for Air, Soil, and Water

The rule requirements for air, soil and water from 36 CFR 219.8(a)(2) are:

The plan must include plan components, including standards or guidelines, to
maintain or restore:

(1) Air quality.

(i1) Soils and soil productivity, including guidance to reduce soil erosion and
sedimentation.

(ii1) Water quality.

(iv) Water resources in the plan area, including lakes, streams, and wetlands;
ground water; public water supplies; sole source aquifers; source water
protection areas; and other sources of drinking water (including guidance to
prevent or mitigate detrimental changes in quantity, quality, and availability).

Plan components, including standards or guidelines, designed to maintain or restore these ecosystem
elements provide the basis for maintaining or restoring the ecological integrity of the plan area. In
addition to the resources listed in 36 CFR 219.8(a)(2), clean air, clean and abundant water supplies,
geologic resources, and riparian areas should be considered when developing plan components.

When developing plan components for maintaining air quality, soil productivity, water quality, and water
resources within the plan area, the Interdisciplinary Team should consider:

1. The range of ecological conditions established within the limits of the natural landforms,
vegetation, and disturbance processes that existed before extensive human alteration.

2. The variation in physical and biological conditions exhibited by ecosystems because of
climatic fluctuations and disturbance regimes.

3. The concept that the environmental conditions that sustained ecosystem components in the
past are likely to sustain them, at least over the short term, in the future.

4. The potential influences of threats and stressors that are within and beyond the influence of
management actions on the plan area that are likely to affect ecological conditions on the plan
area during the life of the proposed plan (15 years).
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23.12b — Soils and Soil Productivity

The rule requirements for soils and soil productivity are listed in 36 CFR 219.8(a)(2)(ii). The
development of plan components for soils and soil productivity, including standards or guidelines,
should be based on the need to change the plan identified from the assessment (FSH 1909.12, ch. 10,
sec. 12.22) or information brought forward during the public and governmental participation process.

1. In addition to considering information identified in the assessment, the Interdisciplinary Team
may consider existing recommendations in Forest Service national best management practices
guidance documents (USDA Forest Service 2012a). Additional information is found in FSM
2551.3.

2. When designing plan components for soils and soil productivity to sustain the productive
capability of the land, its ecological resources, and watershed functions, the Interdisciplinary
Team should consider whether it would be appropriate for plan components to give direction
regarding :

a. Restoring degraded areas.

b. Maintaining the ecological integrity and functions of soils by managing vegetation
communities and the type, degree, and amount of disturbance to soils. (See FSM 2550.5 and
FSM 2551.5 for definition of soil function).

c. Maintaining biological properties of soils, such as an appropriate level of organic matter
to sustain biological cycling.

d. Maintaining organic matter inputs and avoiding losses, to help maintain or increase net
soil carbon storage.

e. Mitigating impacts for those soils that have been identified as vulnerable to stressors.

f. Mitigating potential impacts of changing climate, such as changes in occurrence of
extreme storm events (in other words, do potential impacts affect appropriate uses of soils?).

g. Limiting potential impacts on soil physical properties, for example, compaction, rutting,
puddling, displacement of the soil surface, and erosion.

h. Limiting potential effects on soil chemical properties, such as potential for nutrient
depletion, acidification or both.

23.12¢ — Water Quality and Water Resources

The Planning Rule requires the plan to have plan components, including standards or guidelines, to
maintain or restore:

(ii1) Water quality.
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(iv) Water resources in the plan area, including lakes, streams, and wetlands;
ground water; public water supplies; sole source aquifers; source water
protection areas; and other sources of drinking water (including guidance to
prevent or mitigate detrimental changes in quantity, quality, and availability).
(36 CFR 219.8(a)(2)(iii) and (iv)).

The rule requires the establishment of BMPs in the Forest Service Directive System 36 CFR 219.8(a)(4).

(4) Best management practices for water quality. The Chief shall establish
requirements for national best management practices for water quality in the
Forest Service Directive System. Plan components must ensure implementation
of these practices.

The development of plan components, including standards or guidelines, designed to maintain or restore
water resources in the plan area, including lakes, streams, wetlands, and groundwater, should be based
on a need to change the plan identified from the assessment (FSH 1909.12,

ch. 10, secs. 12.23 and 13.34) or on information brought forward during the public and governmental
participation process.

The Interdisciplinary Team should consider surface and subsurface water quality and public water
supplies associated with the plan area watersheds. The Team should also coordinate with State, local and
tribal water managers, water users, and others about appropriate resource protection, consistent with
applicable law.

The Interdisciplinary Team should develop desired conditions for water quality and quantity in the plan
area and consider developing plan components to:

1. Maintain or restore the water quality, quantity, timing, and distribution necessary to sustain
ecosystems and downstream ecosystem services into the future by:

a. Including guidance designed to prevent or mitigate detrimental changes in quantity,
quality, and availability, including temperature changes and inputs of sediment and other
pollutants.

b. Ensuring implementation of the national best management practices (BMPs) program for
water quality (FSM 2532; USDA Forest Service 2012).

c. Quantifying the water necessary to maintain and restore terrestrial, riparian, and aquatic
ecosystems and associated dependent species, including aquatic species and
groundwater-dependent ecosystems in the plan area, when appropriate and practical.

d. Specifying the appropriate environmental flows and water levels, when appropriate and
practical.
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2. Support the restoration of designated impaired waters within or adjacent to National Forest
System lands with primary or secondary impairments that have the potential to be influenced by
Forest Service forest and rangeland management activities in the plan area.

3. Maintain or restore the integrity of public water supplies, sole source aquifers, source water
protection areas, and other sources of drinking water in the plan area.

4. Maintain or restore the integrity of lakes, streams, wetlands, and groundwater in the plan
area.

5. Address the concerns identified for priority watersheds (sec. 22.31 of this Handbook).
23.13 —Species-specific Plan Components for At-risk Species

Plan components developed for ecosystem integrity and ecosystem diversity (sec. 23.11 of this
Handbook) are expected to provide for ecological conditions necessary to maintain the persistence or
contribute to the recovery of native species within the plan area, including at-risk species identified in
assessment.

At-risk species for planning are federally recognized threatened, endangered, proposed, and candidate
species; and species of conservation concern. The term “ecological conditions” is defined in FSH
1909.12, zero code, section 05. Ecological conditions include habitat and the effects of human uses (for
example, recreation, grazing, and mining).

The Planning Rule, at 36 CFR 219.9(b)(1), requires the Responsible Official to determine whether plan
components, including standards or guidelines, to maintain or restore ecosystem integrity and ecosystem
diversity provide sufficient ecological conditions for at-risk species, or if plan components specifically
directed toward providing specific conditions required by such species must be developed:

(b) Additional, species-specific plan components. (1) The responsible official
shall determine whether or not the plan components required by paragraph (a) of
this section provide the ecological conditions necessary to: contribute to the
recovery of federally listed threatened and endangered species, conserve
proposed and candidate species, and maintain a viable population of each
species of conservation concern within the plan area. If the responsible official
determines that the plan components required in paragraph (a) are insufficient to
provide such ecological conditions, then additional, species-specific plan
components, including standards or guidelines, must be included in the plan to
provide such ecological conditions in the plan area.

To make the determination required by 36 CFR 219.9(b)(1), the Responsible Official should evaluate if
emerging plan components that would provide for ecosystem integrity and ecosystem diversity
(coarse-filter approach) would also provide the ecological conditions necessary to meet the Rule’s
requirements for all the at-risk species in the plan area. If the evaluation indicates such plan components
would not provide sufficient conditions required by the Rule for one or more at-risk species, the
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Responsible Official shall develop additional, species-specific plan components, including standards or
guidelines, for each of those species (fine-filter approach).

Examples of such plan components include a standard for protecting red-cockaded woodpecker nest
cavity trees during prescribed burning activities, an objective to establish a food storage order designed
to minimize grizzly bear/human conflicts occupied grizzly bear habitat, or a standard for size and
placement of culverts on cutthroat trout streams.

The Responsible Official should design an evaluation process for the emerging set of plan components
for each at-risk species to determine the degree to which the set of emerging plan components meet the
requirements of the Planning Rule for at-risk species. The Responsible Official should take into account
the need to change the plan based on the status for each at-risk species (as outlined in FSH 1909.12,
ch.10, sec. 12.55).

Plan components that provide for ecological conditions for ecosystem integrity and ecosystem diversity
(sec. 23.11 of this Handbook) are the primary context for the evaluation of at-risk species. For most
species, the only practical quantitative evaluation of their required ecological conditions is an assessment
of habitat conditions (ecological conditions). Plan components developed for multiple uses may
contribute to, or detract from, ecological conditions needed for at-risk species. For example, on some
forests or grasslands, a portion of the plan area may have a desired condition for undeveloped remote
recreation. Such a desired condition should be taken into account when evaluating the ecological
conditions for at-risk species, because it may mitigate some stressors, contribute to ecological conditions,
or provide refugia.

1. Process for evaluating emerging plan components. Evaluating the emerging plan components
and their likely contribution to meeting requirements for at-risk species is an iterative process as

the plan is being developed, amended, or revised. The process includes:

a. Developing emerging plan components that provide for ecosystem integrity and
ecosystem diversity.

b. Evaluating whether those emerging plan components would sustain the ecological
conditions that the Rule requires for at-risk species.

c. Refining emerging plan components that do not adequately handle species risk factors
from the evaluation of status of at-risk species (FSH 1909.12, ch. 10, sec. 12.55) or do not
sustain the ecological conditions that support at-risk species by:

(1) Making adjustments to the emerging plan components for ecosystem integrity and
ecosystem diversity necessary to sustain the ecological conditions that support at-risk
species;

(2) Adding additional species-specific plan components necessary to sustain the ecological
conditions required by the Rule for at-risk species; or

(3) Combining paragraphs (1) and (2).
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d. Repeating the steps of paragraphs 1b and 1c if other social, economic, or ecological
considerations are added that alter plan components in a way that would affect an at-risk
species.

2. Considerations when evaluating the potential emerging plan components. When evaluating
whether emerging plan components that provide for ecosystem integrity and diversity would

adequately provide conditions for at-risk species, the Interdisciplinary Team should consider the
following:

a. Relevant information derived from the status of at-risk species (FSH 1909.12,
ch. 10, sec. 12.55), as well as limiting factors, threats, and stressors to each at-risk species.

b. The key habitat relationships of the species, by:
(1) Evaluating the connection between habitat conditions and population consequences.

(2) Using general ecological principles when there is a lack of knowledge of relationships
between species, populations, and habitats.

(3) Using existing spatially explicit habitat models, demographic models, or other relevant
models.

(4) Using qualitative methods such as expert opinion or simple habitat assessments in the
absence of adequate information or models.

(5) Framing the evaluation in the context of risk and uncertainty, no matter what evaluation
method is used.

c. Conducting the evaluations of the emerging plan components at the scale in which
biological populations of the species operate. Analysis at the scale of distinct population
segments or evolutionary significant units may be appropriate.

d. Effects, influences, and contributions from other land ownerships and actions outside of
the plan area in addition to those within the plan area.

23.13a — Threatened and Endangered Species

The development of or changes to plan components to provide for ecological conditions for threatened
and endangered species should be based on a need to change the plan identified from the assessment of

the ecological conditions necessary to contribute to their recovery and maintaining or restoring critical
habitats (FSH 1909.12, ch. 10, sec. 12.55), or from information brought forward during the public and
governmental participation process.

When designing plan components (ecosystem and species-specific) to provide for ecological conditions
that contribute to the recovery of threatened and endangered species that occur within the plan area, the

Interdisciplinary Team should:
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1. Consider conservation measures and actions identified in the recovery plan for each
threatened and endangered species.

2. Consider limiting factors (for example, naturally small and isolated populations, climate
change) and key threats to each threatened and endangered species.

3. Engage with the U.S. Fish and Wildlife Service and National Marine Fisheries Service
(NMEFS), as appropriate, in the evaluation of existing conditions for threatened and endangered
species and in the development of plan components that contribute to their recovery.

4. Work beyond the plan area boundary to collaborate and cooperate with U.S. Fish and Wildlife
Service, National Marine Fisheries Service, States, Tribes, other partners, landowners, and land
managers to support an all-lands approach to species recovery.

5. Support the reintroduction of listed species into historical habitat on National Forest System
lands where appropriate, consistent with recovery plan objectives.

6. Engage with the U.S. Fish and Wildlife Service or National Marine Fisheries Service, as
appropriate, in the evaluation of any effects to aquatic threatened and endangered species
downstream of the plan area that could be affected by actions within the plan area.

23.13b — Proposed and Candidate Species

Development of plan components for proposed and candidate species should be based on the ecological
conditions necessary to conserve proposed and candidate species that were identified in the assessment
phase or information brought forward during the public and governmental participation process and
maintain or restore their habitats in the plan area to contribute to preventing them from being federally
listed (FSH 1909.12, ch. 10, sec. 12.55).

When developing plan components (ecosystem and species-specific) to conserve proposed and candidate
species, the Interdisciplinary Team should:

1. Consider conservation measures identified in existing conservation strategies and agreements
relevant to proposed and candidate species in the plan area.

2. Consider limiting factors and key threats to species identified in proposed rules from U.S.
Fish and Wildlife Service or National Marine Fisheries Service for listing or candidate species
assessments.

3. Engage with U.S. Fish and Wildlife Service and National Marine Fisheries Service in the
evaluation of existing conditions for proposed and candidate species and in the development of
plan components designed to conserve these species.

4. Work beyond the plan area boundary to collaborate and cooperate with U.S. Fish and Wildlife
Service, National Marine Fisheries Service, States, Tribes, other partners, landowners, and land
managers to support an all-lands approach to conserve proposed and candidate species.
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23.13c — Species of Conservation Concern

Species of conservation concern are defined in the Planning Rule (36 CFR 219.9(¢)) and in
FSH 1909.12, zero code, section 05. The rule requirements for species-specific plan components for
species of conservation concern are:

(2) If the responsible official determines that it is beyond the authority of the
Forest Service or not within the inherent capability of the plan area to maintain
or restore the ecological conditions to maintain a viable population of a species
of conservation concern in the plan area, then the responsible official shall:

(i) Document the basis for that determination (§ 219.14(a)); and

(ii) Include plan components, including standards or guidelines, to maintain or
restore ecological conditions within the plan area to contribute to maintaining a
viable population of the species within its range. In providing such plan
components, the responsible official shall coordinate to the extent practicable
with other Federal, State, Tribal, and private land managers having management
authority over lands relevant to that population. (36 CFR 219.9(b)(2)).

See section 21.22a of this Handbook for guidance on selecting species of conservation concern.

The Rule requires, as a general matter, that the plan have plan components to provide ecological
conditions necessary to maintain a viable population of each species of conservation concern in the plan
area. The ecological conditions may be those provided for through a coarse filter approach or through a
fine filter (species-specific) approach. The Rule also provides that when the Forest Service’s authority or
the inherent capability of the plan area is insufficient to provide ecological conditions to maintain a
viable population of species of conservation concern in the plan area, the Agency’s obligation becomes
one of contributing to maintaining a viable population of the species of conservation concern in its range.

When evaluating whether plan components (ecosystem and species-specific) would provide for the
ecological conditions to maintain a viable population of each species of conservation concern in the plan
area, the Interdisciplinary Team shall determine whether the plan components would provide the
ecological conditions necessary to maintain or restore a viable population of a species of conservation
concern in the planning area (36 CFR 219.9(b)(1)).

Five aspects of the evaluation process are explained in the following paragraphs: (1) viable population,
(2) three possible outcomes of evaluating plan components, (3) examples of circumstances not within the
authority of the Forest Service, (4) examples of circumstances not within the inherent capability of the
plan area, and (5) duties of the Responsible Official when maintenance of a viable population of
species of conservation concern within the plan area is beyond the authority of the Forest
Service or not within the inherent capability of the plan area.

1. Viable population. The Planning Rule defines viable population as follows:
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Viable population. A population of a species that continues to persist over the
long term with sufficient distribution to be resilient and adaptable to stressors
and likely future environments.

(36 CFR 219.19)

The following principles must be kept in mind when developing plan components to provide for
ecological conditions necessary to maintain a viable population of species of conservation
concern in the plan area:

a. The rule only requires ecological conditions to maintain a viable population.

b. The meaning of the word “population” for planning purposes is explained in the
preamble to the proposed rule: “it is the Department's expectation that for the purposes of
this subpart, the individuals of a species of conservation concern that exist in the plan area
will be considered to be members of one population of that species.” (77 FR 21217, April 9,
2012). In some situations, individuals or groups of individuals in the plan area may be
known to be or highly suspected to be reproductively isolated and separate from the rest of
the individuals. These individuals or groups may need to be considered when considering
“sufficient distribution” as described in paragraph 1d of this section.

c. The words “persist over the long-term” means the species continues to exist in the plan
area over a sufficiently long period that encompasses multiple generations of the species, the
time interval between major disturbance events, the time interval to develop all successional
stages of major habitat types, or the time interval needed for the overall ecosystem to
respond to management. Understand that confidence in the evaluations of persistence
decreases rapidly as the timeframe of projections increases and that the Responsible Official
will change plan components using plan amendments and plan revisions when the
Responsible Official decides plan components need to be changed because of changed
conditions.

d. Whether there is “sufficient distribution” of a species should be considered in the context
of the species’ natural history and historical distribution and on the potential distribution of
the habitat within the plan area. Recognize that habitat and population distribution are
dynamic over time. Sufficient distribution also implies a distribution that permits
individuals to interact within the plan area within the constraints of the species’ natural
history. Sufficient distribution implies that ecological conditions are provided to support
redundancy in numbers such that losing one or some without replacement will still support a
viable population. It should not be expected that management of National Forest System
lands would provide broadly or evenly distributed habitat throughout a plan area for all
species. Furthermore, as long as there is enough habitat in the plan area to maintain a viable
population, there is no requirement that habitat to maintain all known individuals or the
maximum possible number of individuals of a species must be available in the plan area.
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e. The word “resilient” suggests that when disturbance events or stressors result in the local
disappearance of individuals or extirpation from an area, recolonization of suitable habitat
may occur in the future to facilitate long-term persistence in the plan area.

f. The word “adaptable” means that the species is able to adjust to new conditions.
Ecological conditions to support the species are distributed in a way that the species may be
represented in a variety of locally adapted ecotypes for increased likelihood of persistence in
unknown future environments.

g. Species distribution should also be provided for by the requirement that plan components
must maintain or restore the diversity of ecosystems and habitat types throughout the plan
area (36 CFR 219.9(a)(2), and by the requirement to maintain or restore connectivity (36
CFR 219.9(a)(1)).

2. Three possible outcomes of evaluating plan components. There are a variety of methods for
conducting this evaluation, such as expert opinion, expert panels, Bayesian-belief models,

habitat suitability models, and so on. The evaluation of the ecosystem and species-specific plan
components may result in three outcomes:

a. The emerging plan components, when carried out, would provide the necessary
ecological conditions to maintain a viable population of the species of conservation concern
in the plan area.

b. Adjustments to emerging ecosystem plan components, additional species-specific plan
components, or both, when carried out, would provide the necessary ecological conditions to
maintain a viable population of the species of conservation concern in the plan area.

c. Due to circumstances that are neither within the authority of the Forest Service nor
consistent within the inherent capability of the land, the plan area is unable to provide the
ecological conditions necessary to maintain a viable population of a particular species of
conservation concern within the plan area. When this occurs, the Responsible Official shall
document the basis for this determination in the planning record.

3. Examples of circumstances not within the authority of the Forest Service. The following are
species-specific examples of when ecological conditions necessary for the long-term persistence

of a species are outside the National Forest System lands and, therefore, outside Forest Service
control for providing ecological conditions to maintain viable populations of each species of
conservation concern within a plan area:

a. Forest clearing in South America. These South American forests provide important
wintering areas for many Neotropical birds that nest in North America. The clearing of

these forests for agricultural purposes adversely affects the wintering habitat and ecological
conditions necessary for the continued survival of viable populations of the Cerulean
warbler. Thus, impacts to habitat outside the National Forest System may adversely affect
populations of species that migrate to and from a National Forest.
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b. Hydropower and flood control facilities in the Pacific Northwest and recreational and
commercial fish harvest practices. These facilities and practices are primary downstream

threats to anadromous fish populations whose spawning beds may occur on stream reaches
within National Forests. These facilities and practices occur outside of National Forest
System lands and are outside of Forest Service control, but nonetheless may adversely affect
anadromous fish populations found on National Forest System lands.

c. Land use patterns on private lands intermixed with or adjacent to National Forest System
lands. The continuing agricultural uses and urbanization that is occurring east of the Rocky

Mountains is causing habitat fragmentation, which reduces available habitat and ecological
conditions necessary for the viability of swift fox populations. Therefore, a reduction in
viable populations of this species can occur as a result of land use development and patterns
outside of National Forest System lands.

d. Domestic sheep grazing on private lands intermixed with or adjacent to National Forest

System lands in the west. The contact of bighorn sheep with domestic sheep can transmit
diseases to bighorn sheep and can cause die-offs of the affected bighorn sheep herds.
Therefore, a reduction in viable populations of bighorn sheep can occur because of land use
outside National Forest System lands.

4. Examples of circumstances not within the inherent capability of the plan area. The inherent
capability of the land is defined in FSH 1909.12, zero code, section 05. Examples of

circumstances that are not within the inherent capability of the plan area to provide the
ecological conditions needed to maintain or restore a viable population of a species within the
plan area include:

a. A species that is inherently rare because its individuals naturally occur at low numbers
and are wide-ranging. For example, the wolverine occurs at relatively low densities in the
northern Rocky Mountains and the number of breeding individuals in a single National
Forest may be presumably too small to be considered a viable population.

b. A plan area that lacks sufficient ecological capacity to produce the habitat or ecological
conditions necessary to maintain a viable population. An example is the Kisatchie National
Forest, which has very limited amounts of land capable of producing the broad bottomland
hardwood and cypress swamp habitat necessary to maintain a viable population of
swallow-tailed kite. This National Forest is only capable of providing habitat for some
individuals of this species.

c. Current and projected changes in climate that may affect a National Forest or grassland’s
ability to maintain or even contribute to the ecological conditions necessary to maintain
viable populations of some species. An example is the warming trends at higher elevations
in the West, which are altering the capability of some National Forests in California and
other areas of the West to provide ecological conditions needed to maintain viable
populations of American pika.
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d. Where water quality conditions in Appalachian Mountain streams that provide habitat for
eastern brook trout have been altered through acid deposition. The acid deposition is due to
past and current acid rain, rendering many streams unsuitable for brook trout and
compromising the ability of some Appalachian National Forests to provide the ecological
conditions needed to maintain viable populations of this species.

5. Duties of the Responsible Official. If the Responsible Official determines it is beyond the
authority of the Forest Service or not within the inherent capability of the plan area to maintain

or restore the ecological conditions to maintain a viable population of a species of conservation
concern in the plan area, then the Responsible Official shall:

a. Document the basis for the determination.

b. Include plan components, including standards or guidelines, to maintain or restore
ecological conditions within the plan area to contribute to maintaining a viable population of
the species within its range. For additional guidance see the principles about viable
populations at paragraph 1 of this section.

c. Coordinate, to the extent practicable, with Federal, State, Tribal, and private land
managers relevant to the species population. In doing so, consider:

(1) The range of the species beyond the plan area, and the ecological role of the plan area to
contribute to a viable population across the broader landscape.

(2) Working towards an all-lands approach to species conservation with other land
managers across the range of the species, including efforts to mitigate threats or stressors
and to provide ecological conditions that would support the species.

Sincerely,
/s/ Adam Bronstein

Adam Bronstein - Oregon/Nevada Director
Western Watersheds Project

P.O. Box 1855, Sisters, OR, 97759
541-595-8034 (phone) - 208-475-4702 (fax)
adam@westernwatersheds.org
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Woestern Watersheds Project

FO Box 1770

Hailey, 1D 83333

l tel; [208) 788-2270

fione; [(208) 475-47072

= amail; wwpEwestemwatersheds.org

wiab site: www westemwatersheds.org Working to protect and restore Western Watersheds and Wildlife

February 27, 2023

President Joseph R. Biden
The White House

1600 Pennsylvania Ave NW
Washington, DC 20500

Dear President Biden:

We, the undersigned, appreciate your recognition of the urgency of the climate crisis and the existential
threat it poses to human civilization, to native wildlife and fish, and to ecosystems by signing into law our
country’s greatest climate legislation to date, the Inflation Reduction Act. Building on the momentum
this legislation has ignited, we urge you to issue an Executive Order that closes all federally-managed
public lands (public lands) in the United States to beaver trapping and hunting as an emergency climate
change and biodiversity loss response measure (maps).

Protecting beavers from this human-caused mortality would immediately implement a nature-based
climate solution identified in the November 2022 report to The National Climate Task Force titled,
Opportunities To Accelerate Nature-Based Solutions: A Roadmap For Climate Progress, Thriving Nature,
Equity, & Prosperity. In response to protection, beavers and their dams would begin expanding in
numbers, setting in motion processes that would help restore hundreds of thousands of miles of
degraded streams and create millions of hectares of new, nature-based carbon capture and storage
(CCS) zones in the form of stream-corridor wetlands. These changes would in turn support the goals
found in existing Executive Orders such as: 13990, Pr. ing Public Health and the Environmen
Restoring Science To Tackle the Climate Crisis (January 25, 2021); 14008, Tackling the Climate Crisis at
Home and Abroad (January 27, 2021); and 14072, Ex ive Order on Strengthening the Nation’s For
Communities, and Local Economies (April 22, 2022). These new CCS zones would also add to the CCS
contributions currently being made from existing coastal wetlands and mature and old growth forests.

The value of new wetlands cannot be overstated.! The Intergovernmental Panel on Climate Change and
the International Energy Agency identified carbon capture and storage (CCS) as likely to play a vital role
in efforts to address climate change.” In response, the Inflation Reduction Act provided critical updates
to the 45Q tax credit for industries to incentivize the use of CCS technologies. Protecting beavers,
therefore, directly compliments the Act because the newly-created wetlands become net carbon sinks
once a minimum of 55% vegetation cover is achieved as above and below ground biomass expands, a
change that usually occurs within two to five years.®> The effectiveness of wetland soils in carbon
sequestration is reflected in the values listed below:

!Zhu et al (2022). Conservation of carbon resources and values on public lands: A case study from the National Wildlife Refuge System. PLoS
One 17 (1). 17 p.; Nahlik and Fennessy (2016). Carbon Storage in US wetlands. Nature Communications, 9p.

2Clean Air Task Force (2022). https://www.catf.us/resource/carbon-capture-provisions-in-the-inflation-reduction-act-of-2022/

3Valach et al (2021). Productive wetlands restored for carbon sequestration quickly become net CO2 sinks with site-level factors driving uptake
variability. PLoS ONE 16(3)


https://drive.google.com/drive/folders/13WUXgD_UiJS3fPq-x5TNDVP8zuLj0Of9?usp=sharing
https://www.whitehouse.gov/wp-content/uploads/2022/11/Nature-Based-Solutions-Roadmap.pdf
https://www.whitehouse.gov/wp-content/uploads/2022/11/Nature-Based-Solutions-Roadmap.pdf
https://www.whitehouse.gov/briefing-room/presidential-actions/2021/01/20/executive-order-protecting-public-health-and-environment-and-restoring-science-to-tackle-climate-crisis/
https://www.whitehouse.gov/briefing-room/presidential-actions/2021/01/20/executive-order-protecting-public-health-and-environment-and-restoring-science-to-tackle-climate-crisis/
https://www.whitehouse.gov/briefing-room/presidential-actions/2021/01/27/executive-order-on-tackling-the-climate-crisis-at-home-and-abroad/
https://www.whitehouse.gov/briefing-room/presidential-actions/2021/01/27/executive-order-on-tackling-the-climate-crisis-at-home-and-abroad/
https://www.whitehouse.gov/briefing-room/presidential-actions/2022/04/22/executive-order-on-strengthening-the-nations-forests-communities-and-local-economies/
https://www.whitehouse.gov/briefing-room/presidential-actions/2022/04/22/executive-order-on-strengthening-the-nations-forests-communities-and-local-economies/

Store 3-10 times more carbon than the same volume of soil in a virgin forest, 6-14 times more
than a secondary forest, and 7-35 times more than a grassland due to deep and extensive root
networks.* The amount of stored carbon varies depending on the site conditions.

Store carbon for longer residence times (> 1,000 years) than upland forest soils (100s of years).
This is an important contribution given the long-term challenge of climate change.

Store 195 to 478 metric tons of carbon per hectare-meter of soil depending on their type and
location.®

In addition to new nature-based CCS, widespread, cost-effective, and rapid beaver-driven restoration of

wetlands and stream ecosystems would provide additional valuable benefits such as those listed below

and captured in this presentation (video). These benefits directly address other national challenges

highlighted in the November 2022 Opportunities to Accelerate Nature-Based Solutions (p. 13, Table 1).

Temporarily store large volumes of surface and groundwater. This storage would help 1)
maintain stream base flows once supplied by deep but now dwindling and less predictable
snowpacks, 2) reduce flood magnitudes downstream by altering the volume and timing of
floodwaters, and 3) increase water security for municipal and agricultural users by dampening
extremes in flows (video).

Improve water quality. Improvement would be the result of wetlands and ponds 1) trapping
sediment and nutrients eroding from uplands, and 2) decreasing stream temperatures through
increased groundwater inputs and deeper water depths. Reductions in temperatures and nutrient
inputs would help decrease potential for algae blooms.

Increase the size and abundance of natural firebreaks. These firebreaks 1) become refuges for
wildlife and livestock during wildfire events, 2) provide post-fire habitat, 3) trap post-fire sediment
eroding from hillslopes, helping to protect water quality and fisheries, and 4) alter fire patterns
and severity in the surrounding area (video).

Improve and expand wildlife habitat. Protecting beavers leads to greater diversity, abundance,
and distribution of wetlands and riparian woody and herbaceous vegetation such as willows,
dogwood, sedges, and rushes needed by beavers and other riparian-dependent species.

Improve and expand fish habitat. Beavers and their natural infrastructure create colder stream
temperatures, clearer waters, greater channel complexity, beaver ponds, greater vegetation and
insect life — all of which are critical for salmon and other cold-water dependent species (video).

“Wohl (2013). Landscape-scale carbon storage associated with beaver dams. Geophysical Research Letters, Vol. 40, 1-6; Buringh (1984). Organic
Carbon in Soils of the World (chapter 3) in The Role of Terrestrial Vegetation in the Global Carbon Cycle: Measurement by Remote Sensing. pp.

91-109.

*Valach et al (2021).
®Nahlik and Fennessy (2016).;https://www.epa.gov/energy/greenhouse-gas-equivalencies-calculator#:


https://drive.google.com/uc?export=download&id=1Q6I7MTBiQcDdY51hO8JKKrsOi8MYd0ry
https://vimeo.com/133200746
https://www.youtube.com/watch?v=IAM94B73bzE
https://www.youtube.com/watch?v=DSRpzPzZQs8

The value of these benefits, also known as “ecosystem services”, is in the billions of dollars.” This value is
generated by the combination of benefits gained and costs no longer incurred as damaged streams and
riparian ecosystems recover. As pointed out in numerous studies of ecosystem responses to beaver
activity (references) and on the front page of The New York Times, these benefits are experienced
directly by a wide variety of individuals and communities. However, to receive these benefits and
eliminate costs, beaver populations, their dams, and their distributions need to rapidly expand.
Expansion requires increased survival rates. Protecting beavers by closing public lands to beaver trapping
and hunting will improve their survival rates and is, in fact, the only mortality factor we can control.

SUMMARY OF KEY POINTS

The climate and biodiversity crises require actions that lead to rapid and large-scale tangible results.
Protecting beavers on public lands will provide such results because it does the following:

e Complements the Inflation Reduction Act and numerous Executive Orders by implementing a
known nature-based climate solution (protecting beavers) that provides a host of benefits
including bringing rapidly online another nature-based climate solution in the form of millions of
hectares of new carbon capturing and storing wetlands.

e Delivers visual and measurable results rapidly (video) and provides cost-effective and widespread
stream ecosystem restoration at the regional scale. The benefits gained will be in the billions of
dollars.

e Builds on the hope generated by the recent passage of the Inflation Reduction Act for the millions
of Americans struggling to cope with “eco-anxiety.” It does this by working with a charismatic
species that is family-oriented, playful and hard-working (video), and capable of rapidly restoring
health and diversity to degraded stream systems as they go about their daily lives. This kind of
energy is infectious and a powerful antidote to despair and depression.

e Inspires public engagement in restoration. The ability to participate in restoring stream
ecosystems will increase creativity and energy to find other opportunities to help solve our most
pressing challenge — how to not only survive, but thrive during this time of great change.

WHY AN EXECUTIVE ORDER IS REQUIRED TO IMPLEMENT THIS NATURE-BASED CLIMATE SOLUTION

Our request for an executive order is the result of the following issues:

1. The accelerating, intertwined climate change and biodiversity loss crises, which beavers can help
address.

Zhu et al (2022); ECONorthwest (2011). The economic value of beaver ecosystems services: Escalante River Basin, Utah. 64p. (report); Thompson et
al. (2021). Ecosystem services provided by beavers Castor spp. Mammal Review, 51(1), 25-39; The Conservation Fund (2013). Houston-Galveston —
Green Infrastructure and Ecosystem Services Assessment, 16 p.; Industrial Economics Inc. (2011). Economic valuation of wetland ecosystem services
in Delaware: Final report. Delaware Department of Natural Resources and Environmental Control, Diversion of Water Resources, Dover, DE. 133p.;
Niemi et al (2020). Economic Benefits of Beaver-Created and Maintained Habitat and Resulting Ecosystem Services. Appendix F in “Petition to Initiate
Rulemaking to Amend OAR 635-050-0070 to Permanently Close Commercial and Recreational Beaver Trapping and Hunting on Federally-Managed
Public Lands and the Waters that Flows Through These Lands”, brought before the Oregon Fish and Wildlife Commission on September 24, 2020.
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https://drive.google.com/drive/folders/1yXzGruh8CfSOES8C_VJGvitqeTQ0F_kc?usp=sharing
https://www.nytimes.com/2022/09/06/climate/climate-change-beavers.html?unlocked_article_code=IynldXL9JNWObmhge48uVc1R3uqBgjyCBSgzFGd4yX8N8QT2FSX_XbpPEAqlBAlx4si1EK3aCY7py8tsfUT5EPxifTf3TiwkpEW_LMCWK_2VAnfK4iulx_5mhy8bblcLJ_k2mK0sJMSws77bzUcCKyQz42s4S_xOeATvJOE4RQhu9_SdwfVpuHDyCYTQoXA0sMf1y2k0DgledNIFJTPBJT-dy4iF9TsDwrlReR7Lc1AdKinL5Of-v_3kvcB9WOl6RQ-_X3TlP9eV961Z2DFdkFJI5AYhDgwWgLOd0jX9y4wB99PS_95GIIJq9SrgDh2MBCoISC6Vi-mnpEDfviY2VA&smid=share-url
https://www.youtube.com/watch?v=kSctr0aQOso
https://vimeo.com/98180014

2. The futility of spending money and time on public lands creating beaver habitat, restoring
stream-floodplain connectivity, and relocating beavers into these areas to further restoration and
habitat building only to allow beavers to be killed via trapping and hunting.

3. The impact that historic and current trapping had, and continues to have, on beaver populations,
the habitat they create and maintain, and the biodiversity that the habitat sustains.

4. The unwillingness of state wildlife agencies to protect beavers and allow them to help address
climate change impacts and biodiversity loss as they modify their environments.

Only issues 3 and 4 are discussed below given the awareness of the crises, and the obvious contradiction
between building habitat and relocating beavers only to allow them to be killed.

Impact of Historic and Current Beaver Trapping on Stream Ecosystems

Prior to the arrival of Europeans in North America, beavers, scientifically known as Castor canadensis,
were found in nearly all aquatic habitats and estimated at 60-400 million individuals.® They created and
maintained vast networks of rich wetland habitat and complex rivers that generated much of the early
wealth of what would become the United States.

Beginning in the 1600s, beavers began to be systematically trapped out of streams in response to
demands of the international fur trade. If not for the fact that the beaver hat went out of style in the
mid-1800s° beavers may have gone extinct. As for the vast wetlands and complex river systems they
created and maintained, and the abundant biodiversity their habitat sustained, these decreased as dams
failed and were not repaired, channels incised, widened and were simplified, and water tables dropped.
Riparian vegetation shifted to dryland species as other land uses took hold and gigatons of greenhouse
gases, such as carbon dioxide, were emitted into the atmosphere.

The result of these historic changes is that stream ecosystems, and the human and wild communities
that depend on them, are more vulnerable to climate variability.'° This vulnerability is rapidly increasing
as climate change accelerates and the risk of system failure grows. Current beaver trapping and hunting
contributes to this increased vulnerability by removing beavers during their breeding and pregnancy
season when they are most secure from wild predators (winter). Removal of beavers means dams are no
longer maintained, leading to dam failure and loss of habitat. It also means that populations remain
suppressed, preventing the dispersal needed to build new dams and create new complex habitat such as
wetlands. While some degraded streams will need a human assist because of specific site conditions,
many streams simply lack beavers.

Inability of State Wildlife Agencies to be Proactive in Climate Change Preparations
Beavers are key to rapid and landscape-scale restoration of stream ecosystems and wetland

development. Yet state wildlife agencies refuse to provide protections. Currently, only California and New
Mexico have trapping bans that protect beavers, and these are recent. California closed its entire state to

8Naiman et al. (1988). Alteration of North American Streams by Beaver. BioSciences, Vol. 38, No. 11, pp. 753- 762, citing Seton (1929).
°Backhouse, F. (2015). Once They Were Hats: In Search of the Mighty Beaver.

®Fouty (2018). Euro-American beaver trapping and its long-term impact on drainage network form and function, water abundance, delivery,
and system stability [Chapter 7] In: Johnson et al (tech. eds.), Riparian research and management: Past, present, future: Volume 1. Gen. Tech.
Rep. RMRS-GTR-377. Fort Collins, CO: USDA Forest Service, Rocky Mountain Research Station. p. 102-133



all trapping in 2019 and New Mexico closed its public lands to all trapping in 2022. These closures took
15 to 20 years to accomplish, and eventually required legislative action.

In Oregon, known as the “the beaver state,” efforts to protect beavers have been underway for the last
14 years without success. The most recent efforts to close public lands to beaver trapping and hunting
involved proposals brought before the Oregon Fish and Wildlife Commission (2020, 2022) and the
Oregon state legislature (2021). These efforts failed even as Oregon experienced severe droughts and
wildfires that left towns burned to the ground, charred remains of livestock and wildlife, and fish belly up
as sediment and ash filled the streams. The efforts failed even though Oregon has had two prior
state-wide beaver trapping closures (1899-1917 and 1932-1952),™ and less than 200 people in the state
currently trap and hunt beavers on Oregon’s public lands.™

Oregon’s two prior state-wide legislative closures were enacted in response to water and soil resource
concerns. The first closure (1899-1917) followed on the heels of the 1893 closures in drought-prone
Baker and Malheur Counties to improve stream flows."® Beaver-generated benefits were considered so
important that Oregon kept its national forests closed even when other parts of the state were reopened
to trapping. In contrast to this prior proactive approach, beaver trapping and hunting is currently allowed
on public lands even though 50% or more of the state has experienced moderate to exceptional drought
in eight of the last ten years (2013-2022).**

State regulations vary. Beaver trapping and hunting seasons range from a couple of months to
year-round. Most states have no limits to the number of beavers that can be killed, and reporting
requirements are minimal. The failure of the state wildlife agencies to protect beavers is puzzling until
one realizes that their goal is to meet the desires of hunters and trappers who contribute to their funding
via licenses and equipment purchases. As a result, state wildlife agencies ignore the wealth of
information about the societal, economic, and environmental benefits derived from beaver-created and
maintained habitat. They ignore the serious consequences of climate change and biodiversity loss to
communities and the essential contributions beavers can make towards improving conditions. And they
ignore studies showing that the cessation of trapping, or its absence after beaver reintroductions, result
in increased beaver numbers, distribution, habitat, and benefits (references).

The narrow focus of the state wildlife agencies has serious consequences. Failure to protect beavers is
helping keep hundreds of thousands of miles of streams locked into degraded conditions. It is also
contributing to the billions of dollars in lost benefits and in the emotional and financial costs incurred as
floods, droughts, and wildfires destroy towns, livelihoods, and fish and wildlife, and as distinct salmon
populations become listed as threatened, endangered, or go extinct (video). On the West Coast alone,
NOAA has listed 28 population groups of salmon and steelhead as threatened or endangered under the
Endangered Species Act.”® Clearly, the broader human and wild community can no longer afford the
luxury of this narrow state wildlife focus. A new national approach to this ecosystem engineer is needed.

“Kebbe, C.E. (1960). Oregon’s beaver story. Oregon State Game Commission Bulletin. February 1960. No. 2, Vol. 15: pp. 3-6.

20regon Department of Fish and Wildlife (2022). Oregon Furbearer Information Summary and Regulation Proposals: 2022—2023 and
2023-2024. Table 1 (p.10) and Appendix 11 (p. 26)

Kebbe, C.E. (1960); Gilliam, L.L. (1942). History of beaver planting in Oregon with recommendations for planting in the future. Bachelor of
Science thesis. School of Forestry, Oregon State University. 31p.

“https://droughtmonitor.unl.edu/Maps/MapArchive.aspx

!> https://www.fisheries.noaa.gov/species/pacific-salmon-and-steelhead#esa-protected-species


https://docs.google.com/spreadsheets/d/1fzktqfzoMLq-4G-yBexYn-F1scuJhfX7GjyesGdArws/edit?usp=sharing
https://drive.google.com/drive/folders/1EE3zNhFNEn_1KpXw_7oLk_FeBk_H0yKR?usp=sharing
https://www.pbs.org/video/the-lost-salmon-8hjf4t/

THE RESTORATIVE POWER OF THIS EXECUTIVE ORDER

An executive order is unique in its ability to create a uniform policy and provide clear and decisive
leadership. Using the federal government’s constitutional and statutory authority to manage the land,
fish, and wildlife under its care, as granted by Congress and upheld in various Supreme Court decisions
(authority),' an executive order protecting beavers would achieve the following:

® Send a clear message that our nation is serious about implementing nature-based climate
solutions to address climate change and biodiversity loss.

e Allow benefits to be maximized and made rapidly available to broad and diverse human and wild
communities.

e Initiate stream restoration processes that will bring CCS zones and other benefits online in some
locations in as little as two to five years, such as improved water quality, quantity, and channel
complexity needed by salmon, steelhead, and a host of other human and wild communities.

e Demonstrate that this administration will take bold action that directly addresses community
priorities, and rising anxiety levels felt especially by our youth, related to the climate change
crisis*’ as they watch their future become increasingly untenable.

e Create opportunities for private landowners to learn about the water and habitat benefits related
to beaver activity and the effectiveness of coexistence strategies without risk. This opportunity
allows them to decide if they will welcome beavers in the streams that flow through their lands in
order to gain the benefits and, in turn, contribute to the well-being of their community.

Actively promoting nature-based solutions on public lands creates hope. It allows Americans and
agencies to participate in and accelerate recovery of water-rich ecosystems and carbon capture and
storage zones at the landscape scale. Opportunities include improving habitat and installing low-tech,
process-based restoration structures such as beaver dam analogs. These structures are valuable when
streams are so degraded that dams frequently fail*® as they alter a stream’s hydrology and power such
that beaver dams can persist and benefits expand (video).” However, artificial structures are supporting
players in promoting landscape-scale recovery. These structures need maintenance, are inflexible, and
costly if done at the scale required to help reduce climate change impacts. In contrast, robust beaver
populations maintain and expand the natural infrastructure and habitat they create at little to no cost,
adapt their dams to changing conditions, and repair them when needed.

MAXIMIZING BENEFITS FOR AND MINIMIZING IMPACTS ON COMMUNITIES

An effective executive order designed to develop abundant and widely-distributed nature-based carbon
capture and storage zones (wetlands), capture other valuable benefits, and capitalize on interconnected

®Nie, et al. (2017). Fish and Wildlife Management on Federal Lands: Debunking State Supremacy. Environmental Law, 47, no. 4.

Hickman et al. (2021). Climate anxiety in children and young people and their beliefs about government responses to climate change: a
global survey. Lancet Planet Health, Vol. 5, Issue 12; Responsive Management (2016). Oregon Residents’ opinions on and values related to
Oregon Department of Fish and Wildlife. See pages 8, 66-67, and 70-71 of 200; The Conservation Fund (2013). Houston-Galveston — Green
Infrastructure and Ecosystem Services Assessment. See pages 8-11 of 16.

®Demmer and Beschta (2008). Recent History (1988-2004) of Beaver Dams along Bridge Creek in Central Oregon. NW Science, Vol. 82. No. 4
“Bouwes et al (2016). Ecosystem experiment reveals benefits of natural and simulated beaver dams to a threatened population of steelhead
(Oncorhynchus mykiss). Scientific Reports: 6:28581


https://drive.google.com/drive/folders/14NsRPowibEuXxvCtG39BSa50A-aAb3Y2
https://www.youtube.com/watch?v=fjS9-bhAfiQ&t=3s

nature-based climate solutions (beavers, wetlands, healthy stream ecosystems) must include the
following elements:

e Stop the hunting and trapping of beavers on public lands with a few exceptions. The exceptions
identified are Native American sovereignty, bona fide scientific research, and relocation trapping
for ecosystem management (exceptions).

o Direct federal land management agencies to prioritize beaver-wetland creation and maintenance
in all land-management decisions, and to employ and maintain coexistence strategies on public
lands to address any beaver-human infrastructure conflicts.® These strategies are more durable
and cost-effective than repeated killing of beavers,”* and leave the benefits they provide intact.

o Allocate funds to the following federal agencies to undertake activities related to expanding
beaver numbers and dams on public lands.

e Federal Land Management Agencies (Bureau of Land Management, Forest Service,
Department of Defense, National Park Service, Fish and Wildlife Service)

o Restore stream ecosystems in ways that facilitate the expansion and persistence of
beavers, their dams, and the habitat they create.

o Employ and maintain appropriate coexistence strategies on public lands to address any
beaver-infrastructure conflicts.

o Monitor and report on changing conditions in habitat diversity, distribution and area,
and if appropriate, wildlife such as migratory birds.

o Create and post educational signage notifying the public of the moratorium on beaver
trapping and hunting on federal public land and benefits gained.

o Partner with local nonprofits such as watershed councils and conservation groups and
help fund their beaver-related stream restoration and co-existence efforts.

e Natural Resources Conservation Service (NRCS):

o Share with interested landowners the benefits beavers could bring to their property.

o Help with costs and expertise of implementing and maintaining coexistence strategies.

o Partner with local nonprofits such as watershed councils and conservation groups and
help fund their beaver-related stream restoration and coexistence efforts.

e US Geological Survey:

o Create and maintain a national database to track hectares of beaver-created wetlands
coming online and changes in mean carbon stock and rates of carbon sequestration.

o Install stream gauges to track changes in flood peaks and baseflows in response to
improved stream conditions related to beaver-created wetlands and ponds and
increased channel complexity and floodplain connectivity.

“Coexistence strategies websites: 1, 2, 3, 4.5

ZBoyles and Savitzky (2008). An Analysis of the Efficacy and Comparative Costs of Using Flow Devices to Resolve Conflicts with North
American Beavers Along Roadways in the Coastal Plain of Virginia. Proceedings — Vertebrate Pest Conference; Hood et al. (2017).
Mitigating infrastructure loss from beaver flooding: A cost-benefit analysis. Human Dimensions of Wildlife; Callahan et al. (2019). Billerica
Municipal Beaver Management Program 2000 - 2019 Analysis. Assoc. of MA Wetland Scientists, 7 p.
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o Install and monitor groundwater wells in the areas of beaver-created wetlands to
assess changes in groundwater storage and water table rises.

e NOAA Fisheries:

o Fund research into beaver expansion and distributions as it relates to salmon recovery.
o Monitor and report on conditions of distinct populations of salmon, their numbers,
and their geographic distributions and connection to beaver habitat.

e Civilian Climate Corps:
o Provide youth and young adults with paid professional opportunities that:

m Restore stream ecosystems in ways that facilitate the expansion and
persistence of beavers, their dams, and the habitat they create.

m Assist federal agencies in collecting and analyzing monitoring data.

m Implement and help maintain beaver-human coexistence strategies.

CONCLUSION

Mr. President, our window to minimize the worsening effects of climate change and biodiversity loss is
closing. As our life support systems continue to degrade, restoration becomes more difficult and costly,
and likelihood of success diminishes. Water and water-rich habitats are and will remain essential
resources, and we need the assistance of beavers to restore their quality and availability if we are to help
maintain the health and well-being of our human and wild communities.

We urge you to take this step and issue an Executive Order protecting this vital ecosystem engineer.
Nature-based climate solutions make good societal, economic and environmental sense. As Americans
work with beavers, we will begin seeing changes in a couple of years if not sooner. These changes will
come at little to no cost, and bring enormous benefits to all of us.

Thank you for your consideration. Western Watersheds Project looks forward to answering any questions
or concerns that members of your administration might have.

Sincerely,

Ea—

Adam Bronstein

Director for Oregon & Nevada
Western Watersheds Project
adam@westernwatersheds.org

5’7““”5“?

Suzanne Fouty, PhD
Hydrologist/Soils Specialist
retired USDA Forest Service
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cc:

Deb Haaland, Secretary of the Interior

Tom Vilsack, Secretary of Agriculture

Charles F. Sams, Director, National Park Service

Monica Medina, Assistant Secretary of State for Oceans and International Environmental and Scientific
Affairs, Special Envoy for Biodiversity and Water Resources

Ali Zaidi, Assistant to the President and National Climate Advisor to lead the Climate Policy Office

John Podesta, Senior Advisor to the President for Clean Energy Innovation and Implementation

Dr. Jane Lubchenco, Deputy Director for Climate and Environment, White House Office of Science and
Technology Policy

Stephenne Harding, Senior Director for Lands, Council for Environmental Quality

Rep. Raul M. Grijalva, Chair, House Natural Resources Committee

Sen. Tom Carper, Chair, Senate Environment and Public Works Committee

Sen. Joe Manchin, Chair, Senate Energy and Natural Resources Committee

Rep. Suzan DelBene, Sponsor of the Dams (Developing Alternative Mitigation Systems) for Beavers Act

Sign-on Disclaimer: University and agency dffiliations provided for informational purposes only to
indicate the credentials of the cosigners and do not necessarily reflect the official policy or position of the
agency or university.
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Forest Team Lead Forest Climate Manager
Sunrise PDX 350PDX

Oregon Oregon
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Co-Founders

Benton County Oregon Agriculture and Wildlife
Protection Program

Oregon

Bradley Williams

Federal Policy, Wildlife and Public Lands
Sierra Club

National

Ellen Wohl, PhD

Professor of Geology & University
Distinguished Professor

Colorado State University
Colorado

William J. Ripple, PhD
Distinguished Professor of Ecology
Oregon State University

Oregon

Noelle Studer-Spevak
Board of Directors
Families for Climate
Oregon

Carole King
Songwriter, Singer, and Advocate for the
Environment

Robert L. Beschta, PhD
Professor Emeritus

Forest Ecosystems and Society
Oregon State University
Oregon

Chris Smith

Southwest Wildlife Advocate
WildEarth Guardians
southwest United States



Mary Fleischmann

Leader

Central Oregon Bitterbrush Broads
Great Old Broads for Wilderness
Oregon

Joseph Liebezeit

Interim Statewide Conservation Director
Portland Audubon

Oregon

Kevin Emmerich
Director

Basin and Range Watch
Nevada

Paula Hood

Co-Director

Blue Mountains Biodiversity Project
Oregon

Tara Thornton

Deputy Director

Endangered Species Coalition
National

Linda Starr

Co-leader

Rio Grande Valley Broadband
Great Old Broads for Wilderness
New Mexico

Samantha Bruegger
Executive Director
Washington Wildlife First
Washington

Kimberly Baker
Executive Director
Klamath Forest Alliance
California

Thomas Wheeler
Executive Director

Environmental Protection Information Center- EPIC

northern California

Walter H. Sykes

Co-Founder

Northeast Oregon Ecosystems
Oregon

Emma Helverson
Executive Director
Wild Fish Conservancy
Pacific Northwest

Camilla Fox

Founder and Executive Director
Project Coyote

National

Roger Dobson

Director of Tribal Cultural Resources
Protect The Wolves™

National

Lori Andresen

President

Save Our Sky Blue Waters
Midwest

Elanne Palcich

Vice-president

Save Lake Superior Association
Midwest

Patricia Hine

President

350 Eugene

Oregon / Pacific Northwest

Charnna Gilmore

Executive Director

Scott River Watershed Council
Siskiyou County, northern California

Remy Moncrieffe

Policy Manager, Marine Conservation
National Audubon Society

National



Lynn Okita

Board Chair

Western Wildlife Outreach
Washington

Mary O'Brien, PhD
Executive Director
Project Eleven Hundred
Utah

Mike Garrity

Executive Director

Alliance for the Wild Rockies
Northern Rockies

Rhonda Dern

Founder

Colorado Wolf Alliance
Colorado

Jenny Marie Hatch

Executive Director

Sierra Nevada Alliance

California, Sierra Nevada Mountains

Chris Bachman
Conservation Director
Yaak Valley Forest Council
northwest Montana

Brooks Fahy
Executive Director
Predator Defense
National

Mike Phillips

Executive Director

Turner Endangered Species Fund
Rocky Mountain west

David Harrison
Conservation Chair
Salem Audubon Society
Oregon

Analise Rivero

Associate Director of Policy
California Trout

California

Ruth Robertson

Co-convener

Raging Grannies Action League
San Francisco Bay area, California

Brenna Galdenzi
President

Protect Our Wildlife
Vermont

Raena Garcia

Fossil Fuels and Lands Campaigner
Friends of the Earth

National

Melanie Lary

Research and Campaigns Officer
FOUR PAWS USA

National

Jane Taylor Goforth

Leader

South Sound Broadband

Great Old Broads for Wilderness
western Washington and Salish Sea

Brian Posewitz
Director

Humane Voters Oregon
Oregon

Felice Pace

Coordinator

The Grazing Reform Project

Northern California and Southern Oregon

Kevin Shockey
Executive Director
Ahora Inc.

Puerto Rico
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Penelope L. Peterson

Leader

Polly Dyer Seattle

Great Old Broads for Wilderness
Washington

Spencer Lennard
Coordinator

KS Connectivity
Oregon

Rachel Bjork

Board President

Northwest Animal Rights Network
Washington

Scott Penzarella
Executive Director
Sisters Trails Association
central Oregon

Elizabeth McCane

Co-leader

WHALES of Teton Valley

Great Old Broads for Wilderness
Teton Valley, Idaho and Wyoming

Janice Reid

President

Umpgua Watersheds
Oregon

Nichole Fox
Executive Director
Give A Dam
Colorado

Michael J. Painter, J.D.
Coordinator

Californians for Western Wilderness

western United States

Suzanne Asha Stone
Executive Director

The International Wildlife Coexistence Network
Northern Rockies, western United States, National

Timothy L Davis
Executive Director
Friends of the Owyhee
Oregon

Susan Jane Brown

Senior Staff Attorney

Western Environmental Law Center
western United States

Robert Weissler

Board President

Friends of the San Pedro River, Inc.
Arizona

Richard Reading

Executive Director

Coalition for International Conservation
Global

Sue Craig

Co-Chair

Interfaith Earthkeepers
Oregon

Sherry Guzzi
Co-founder

Sierra Wildlife Coalition
California, Nevada

Dave Stone

President

Friends of Douglas-Fir National Monument
western Oregon

John Davis

Executive Director

The Rewilding Institute
North America

Harriet Festing
Executive Director
Anthropocene Alliance
Florida
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Eric Ross

Executive Director
Climate Action Families
Washington

Delia G Malone
President
ColoradoWild
Colorado

Cynthia Anderson

Leader

Willamette Valley Broadband
Great Old Broads for Wilderness
western Oregon

Janet Horsley Mueller
Co-Chairman

Greater Wasatch Broads

Great Old Broads for Wilderness
Utah

Jane Pargiter
Executive Director
EcoFlight
Western USA

Olivia Tanager

Environmental Justice Program Manager
Progressive Leadership Alliance of Nevada
Nevada

Dave Willis

Chair

Soda Mountain Wilderness Council
Oregon, California

Kathleen McKinney
Board Chair

Oregon Unitarian Universalist Voices for Justice

Oregon

Melissa Smith

Executive director

Great Lakes Wildlife Alliance
Western Great Lakes

Andrew Charles Roubik

President of the Board of Directors
Bitterroot River Protection Association
Montana

Clinton Nagel

President

Gallatin Wildlife Association
Montana

Karn Stiegelmeier

Chair

Eagle Summit Wilderness Alliance
Eagle and Summit Counties
Colorado

Neil Brandt

Executive Director
WaterWatch of Oregon
Oregon

Delia G Malone

Chair

Roaring Fork Group of Colorado Sierra Club
Colorado

Robert Boucher

President

Superior Bio-Conservancy

Wisconsin, Minnesota, Michigan, Ontario

Nancy Ostlie

Leader

Bozeman Broadband

Great Old Broads for Wilderness
Greater Yellowstone Ecosystem

JoAnn T. Hackos
Conservation Board Member
Evergreen Audubon
Colorado

Audrey Taub
Founder

SLO Beaver Brigade
California
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Ted Labbe

Executive Director

Urban Greenspaces Institute
Oregon

Rebecca Jim
Executive Director

Local Environmental Action Demanded Agency,

Inc.
Oklahoma

Nancy Warren

Director

National Wolfwatcher Coalition
Minnesota, National

KC York

President and Founder
Trap Free Montana
Montana

Joseph E Vaile

Climate Director

Klamath-Siskiyou Wildlands Center
Oregon

Heidi Perryman
President and Founder
Worth A Dam
Northern California

Kristin Combs

Executive Director

Wyoming Wildlife Advocates
Wyoming

Gerald H Meral, Ph.D.
Director

California Water Project
Natural Heritage Institute
California

Su Libby

PNW Wildlife Interest Team
Great Old Broads for Wilderness
Pacific Northwest

Suzanne Roy

Executive Director

American Wild Horse Campaign
National

Steve Blackledge

Senior Director of Conservation Campaigns
Environment America

National

Brian Duchinsky

Conservation Chair

Headwaters Group, Colorado Sierra Club
Colorado

Susan Prince

Co-Founder

Wolf Welcome Committee
central Oregon

Peg Rooney

President

Arkansas Valley Audubon Society
Colorado

Harv Schubothe

President

Cape Arago Audubon Society
Oregon

Ann Vileisis

President

Kalmiopsis Audubon Society
Oregon

Karuna Greenberg

Restoration Director

Salmon River Restoration Council
Klamath River Basin, California

Maureen Hackett
Founder and President
Howling For Wolves
Minnesota
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Rachel Schick Siegel
President

Illinois Beaver Alliance
Illinois

David A. Moskowitz

Executive Director

The Conservation Angler

California, Idaho, Oregon, Washington

Stanley Petrowski

President and Director

South Umpqua Rural Community Partnership
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A Stevens

Founder

Horses For Life Foundation
National

Darlene Kobobel

CEO/President

Colorado Wolf and Wildlife Center
Colorado

Kirk C Robinson

Executive Director

Western Wildlife Conservancy
Intermountain West
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Strategic Legislative Affairs Manager
Animal Legal Defense Fund

National

Winona Bateman

Executive Director

Families for a Livable Climate
Montana

Richard Lanman

President

Institute for Historical Ecology
California

Liz Perkin, PhD

Northern Oregon Regional Coordinator
Native Fish Society

Pacific Northwest

Peg Rooney

President

Audubon Colorado Council
Colorado

Charles Little
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Forest Unlimited

Sonoma County, California

Pat Kelly-Fischer
Board Member
Environmental Action
National

Bob Rees

Executive Director

Northwest Guides and Anglers Association
Oregon

Robert K Landis

Owner

Landis Wildlife Films
Montana, Wyoming, Alaska

Erin Ulrich

President
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Oregon

Liz Tyson
Programs Director
Born Free USA
Maryland

Jenny DeSarro
Executive Director
Wyoming Untrapped
Wyoming
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Coordinator
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President
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Founder
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Director
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National
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Co-founder

Nevada Wildlife Alliance
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President
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Oregon
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Wild Farm Alliance
National
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Inland Ocean Coalition

National
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Senior Program Director
Watershed Management Group
Arizona
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Action

Oregon

Stanley Petrowski

Beaver Committee Oversight
Beaver Advocacy Committee
Western Oregon

Martin Desmond
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Jim Fairchild

Conservation Chair
Audubon Society of Corvallis
Oregon
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Rogue River Watershed Council
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Oregon
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President

Santa Fe Forest Coalition
New Mexico

Timothy Coleman
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Kettle Range Conservation Group
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Lane County Audubon Society
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President
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Montana
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Legal Director
Friends of Animals
National

Cindy Haws

President
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Friends of the Wisconsin Wolf and Wildlife
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Paul Engelmeyer

Manager
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Society

Oregon

Francisco J. Santiago-Avila
Clerk of the Board

PAN Works
National/Global

Ericca Gandolfo

Policy Advisor

Animal Welfare Institute
National

Courtney Rae
Coordinating Director
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Oregon

Denise Smith
Co-Leader

Aldo’s Silver City Great Old Broads for Wilderness

New Mexico

John E. Theilacker

Co-Chair, Board of Directors

View the Future, Inc.

Yachats area of central Oregon coast

KC York

Founder and President

Trap Free Montana Public Lands
Montana

Evan R Heeb

Conservation Program Coordinator
Worthy Environmental

East Cascades, Northern Great Basin
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Conservation Chairman
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New Mexico

Jim Vaaler

Executive Committee - At large member
Sierra Club - Grand Canyon Chapter
Arizona

Mike Settell
Executive Director
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southeast Idaho
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LaMantia Media Manager
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National and International

Maggie Howell

Executive Director

Wolf Conservation Center
National

Sara Husby

Executive Director

Great Old Broads for Wilderness
National

Nancy Schultz

Vice President of the Board
Gallatin-Yellowstone Wilderness Alliance
Montana

Sara Johnson

Director

Native Ecosystem Council
Northern Rockies

Owen J. Brown, PhD

President

Beavers: Wetlands & Wildlife Inc.
New York

Gayle Hunt
Founder and President

Central Oregon Wild Horse Coalition

Oregon/National

Shari Tarantino
Executive Director
Orca Conservancy
Washington

Sam Hitt

Founder

Wild Watershed

New Mexico and Arizona

Darlene Chirman

Leadership Team

Cascade Volcano Chapter

Great Old Broads for Wilderness
Oregon

Steve Griffiths

Conservation Chair

Audubon Society of Lincoln City
Oregon

Erin Ulrich

President

Rogue Valley Audubon Society
Oregon

Sherri Tippie
President
Wildlife 2000
Colorado

Steve Kelly

Director

Council for Wild and Fish
Northern Rockies

Hans Dietrich Radtke
Natural Resource Economist
Oregon, International
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National
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Stony Brook University

Global
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Director

Estuary Technical Group
Institute for Applied Ecology
Oregon

Amy Stuart
Fish and Wildlife Biologist

retired Oregon Department of Fish and Wildlife

Oregon

Elizabeth Winstead
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California

Jan Hodder, PhD
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Oregon Institute of Marine Biology
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Oregon

Stephen F. Eiseman, PhD
Professor Emeritus and author
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Charles D Schelz
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Oregon

James R Furnish
retired Deputy Chief
USDA Forest Service
National

Dominick A DellaSala, PhD

Chief Scientist
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retired USDA Forest Service
Northern Rockies
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retired Nevada Department of Wildlife
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North America, Africa

Steve Trask
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fter taking office, President
Biden signed an executive
order announcing his America the
Beautiful plan to conserve 30% of
US land and water by 2030. He chal-
lenged Americans to collaboratively
“conserve, connect, and restore the
lands, waters, and wildlife upon
which we all depend” at a national
scale (US Departments 2021, p. 9).
Here, we take a major step in advanc-
ing President Biden's plan by envi-
sioning a bold and science-based
rewilding of publicly owned federal
lands (hereafter, federal lands) in the
American West. Beyond concerns
for human survival and flourish-
ing, a principled commitment to the
natural world and a sense of moral
urgency underpins the motivation
for our proposal.

In general, rewilding aims to rees-
tablish vital ecological processes that
can involve removing troublesome
nonnative species and restoring key
native species. Our rewilding call is
grounded in ecological science and
is necessary regardless of changing
political winds. Our objective is to
follow up on President Biden's vision
to conserve, connect, and restore by
identifying a large reserve network in
the American West suitable for rewild-
ing two keystone species, the gray wolf
(Canis lupus) and the North American
beaver (Castor canadensis).

We focus first on the gray wolf, a
wide-ranging species requiring exten-
sive areas of habitat. Gray wolves were
largely eradicated from the American

West following Euro-American colo-
nization and manifest conquest of the
West. Through measures afforded by
the US Endangered Species Act, in
the mid- to late 1990s, gray wolves
were reintroduced to portions of
the northern Rocky Mountains and
Mexican gray wolves (Canis lupus
baileyi) to portions of New Mexico
and Arizona. Nevertheless, the wolf's
current range in the 11 Western states
is approximately 14% of its historical
range (figure 1la). Once likely num-
bering in the tens of thousands, there
may be as few as approximately 3500
wolves in the American West today
(supplemental table S1). As an apex
predator, wolves can trigger strong
ecological effects on prey and plants
across a variety of landscapes of west-
ern North America (Beschta and
Ripple 2009).

Beaver restoration forms a second
key feature of our rewilding proposal.
Beaver populations had once been
robust across the American West but
were decimated by an estimated 90%
to 98% in the wake of settler colonial-
ism and are now extirpated from many
streams (Butler and Malanson 2005).
By felling trees and shrubs and build-
ing dams, beavers enrich fish habitat,
increase water and sediment retention,
maintain water flows during drought,
provide wet fire breaks, improve water
quality, initiate recovery of incised
channels, increase carbon sequestra-
tion, and generally enhance habitat
for many riparian plant and animal
species (Castro et al. 2015). Beaver

restoration is a cost-effective means
of repairing degraded riparian areas.
Although riparian areas occupy less
than 2% of the landscape, they provide
habitat for up to 70% of wildlife spe-
cies (Poff et al. 2012).

The Western Rewilding Network
To identify prospective habitat for
rewilding, we considered potential gray
wolf core habitat on federal lands in
11 Western states (see the supplemen-
tal material). We began with wolves,
because their recovery and persistence
require large areas. We then identified
areas of contiguous federally managed
lands within core wolf habitat that were
at least 5000 square kilometers [km?].

That analysis revealed a potential
network of 11 large reserves spanning
the American West, which we term the
Western Rewilding Network (figure
1b, supplemental figure S1, supple-
mental table S2). We mapped the spa-
tial links between certain pairs of these
11 reserves using connectivity model-
ing (figures 1c, supplemental figures
S2, S3, and S4).

Finally, we cataloged the threatened
and endangered plant and animal spe-
cies, including subspecies and distinct
population segments, that had at least
10% of their ranges within the Western
Rewilding Network. For each of these
species, we determined threats, at
least in part, associated with resource
extraction industries, including live-
stock grazing, logging, mining, and oil
and gas drilling (see the supplemental
material).
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Figure 1. Proposed reserve network for the American West. The gray wolf range (a) could be expanded significantly
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through the establishment of large reserves corresponding to patches of potential core habitat on federally managed lands
that cover at least 5000 square kilometers (b). Most reserves are closely connected to nearby reserves as shown in green

(c). The proposed reserves harbor large amounts of forest carbon (d) and successful rewilding will depend on retirement of
grazing allotments within potential reserves (e), thus offering great benefits for biodiversity, including aspen (f) and other
species. See the supplemental material for data sources.
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(a) Removal of livestock
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(c) Return of beaver
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Figure 2. Paired photo examples of recovering riparian or aquatic habitats.

The removal of livestock in 1991, Hart Mountain National Antelope Refuge,
south-central Oregon (a). The reintroduction of wolves in 1995-1996, northern
range of Yellowstone National Park, north-western Wyoming (b). Altered
livestock grazing management that allowed sufficient riparian plant community
recovery for beavers to return, north-central Nevada (c). Photographs: (a)
Removal of Livestock, left photo from US Fish and Wildlife Service, right from
photo Jonathan Batchelor; (b) Return of Wolves, left photo from National Park
Service, right photo from Robert L. Beschta; (c) Return of Beaver, left and right
photos from US Bureau of Land Management.

The Western Rewilding Network
currently includes 92 threatened
and endangered species across nine
taxonomic groups: five amphibians,
five birds, two crustaceans, 22 fishes,
39 flowering plants, five insects, 11
mammals, one reptile, and two snail
species (supplemental table S3). The
reserves with the greatest numbers of
threatened and endangered species

https://academic.oup.com/bioscience

were the Mogollon Plateau (n = 24)
and the Southern Rockies (n = 23).
Overall, livestock grazing poses by
far the most common threat (48% of
species; n = 44), followed by mining
(22%; n = 20), logging (18%; n = 17)
and oil and gas drilling (11%; n =
10; supplemental figure S5). In 7 of
the 11 potential reserves, at least half
of the listed species are threatened

by livestock grazing (supplemental
figure S6). In all of the 11 poten-
tial reserves, average stream densi-
ties (stream orders 2-7) exceed 50
meters per km?, suggesting significant
opportunities for high density beaver
restoration (supplemental figure S7).

Livestock grazing is ubiquitous on
federal lands in the American West
(figure le, supplemental figure S8)
and, astoundingly, even occurs within
some protected areas, such as wil-
derness areas, wildlife refuges, and
national monuments (supplemental
figure S9, table S2). Federal lands
with managed livestock allotments
often have various ecological impacts
because of the multiple direct and
indirect effects of these introduced
large herbivores. For example, in many
areas, livestock grazing causes stream
and wetland degradation, affects fire
regimes, and inhibits the regenera-
tion of woody species, especially wil-
low (Salix sp.; Beschta et al. 2013,
Kauffman et al. 2022).

Although the effects of livestock
grazing management on riparian areas
are well known, there are also pos-
sible multitrophic effects on a host of
wild animals such as herbivores, pol-
linators, and predators (Filazzola et al.
2020), as evidenced by the 23 animal
species within the proposed reserves at
risk from livestock grazing (table S3).
Ruminant livestock are also a signifi-
cant source of greenhouse gas emis-
sions, especially methane, and their
ecosystem impacts can exacerbate
warmer and drier conditions, poten-
tially shifting landscapes from carbon
sinks to carbon sources (Kauffman
et al. 2022). Moreover, limiting graz-
ing and logging within strategic areas
of federal lands can play an important
role in mitigating climate change by
protecting existing carbon stocks (fig-
ure 1d, supplemental figure S10; Law
et al. 2021).

Based on our analysis, we suggest
a rewilding plan for the proposed
reserve network that includes: (1)
retiring livestock grazing allotments
on federal land within the proposed
reserve network; (2) protecting, rees-
tablishing, or recovering gray wolves,
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especially within the network; and (3)
reintroducing beaver in suitable habi-
tat within the network. These three
rewilding steps could greatly improve
ecosystem structure and function,
especially in riparian areas (figure 2).
It is important to consider the order
of the rewilding steps. For example, it
generally makes sense to reintroduce
beaver after livestock grazing on fed-
eral lands has been halted, allowing for
a period of initial restoration of ripar-
ian woody vegetation on which beaver
depend (Small et al. 2016).

Rewilding benefits
The ecological benefits of our rewil-
ding plan would accrue over time,
becoming greatest when wolves and
beaver are allowed to reach ecologi-
cally effective densities (Soulé et al.
2003). In addition to eliminating
the adverse effects of livestock graz-
ing within the identified reserve
network, it would be important to
limit resource extraction industries
and off-road vehicles. Because our
plan prioritizes potential core areas
of wolf habitat that occur mostly in
forested areas, it spatially comple-
ments the proposed Sagebrush Sea
Reserve Network, which is focused
on protecting the greater sage grouse
(Centrocercus urophasianus) and a
host of other species in the sagebrush
steppe (supplemental figure S11).
Considering our plan suggests
reducing grazing allotments on federal
lands by 29% (285,000 km? out of a
total of 985,000 km? in the 11 western
states), an economically and socially
just federal compensation program
for those who relinquish their gov-
ernment grazing permits would be
appropriate provided these allotments
are permanently retired. However, the
net economic benefits would be sub-
stantial given the social carbon cost
of livestock grazing on federal lands
(Kauffman et al. 2022). For all allot-
ments, receipts from grazing fees were
$125 million less than federal appro-
priations in 2014 (Glaser et al. 2015).
There would also need to be an action
plan for managing potential conflict
associated with wolves and beavers
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in cases where they move out of the
reserve network.

Our proposed network across the
West offers substantial connectivity
between pairs of identified reserves,
supporting gene flow, climate-related
range shifts, and population viabil-
ity of wide-ranging native species
(figure 1c). The Western Rewilding
Network would help protect and
restore the 44 threatened and endan-
gered species at risk because of live-
stock grazing (supplemental figure
S12). And, over time, it would restore
riparian systems, streams, and biodi-
versity; ameliorate altered fire regimes;
and provide climate change mitiga-
tion through increased carbon stor-
age. Restoration efforts could also be
focused on the high connectivity areas
between reserve pairs with land acqui-
sitions or easements, which would
form important wildlife corridors ben-
efitting a variety of species (figures 1c
and S3, supplemental table S4). In gen-
eral, rewilding will be most effective
when participation concerns for all
stakeholders are considered, includ-
ing livestock ranchers, local communi-
ties, hunters and fishers, recreationists,
state and local governments, nonprofit
organizations, and other private land-
owners (Fleischner 2010). Indigenous
people and their governments would
become the key partners.

Retiring allotments on some federal
lands would also decrease livestock-
related conflicts between humans and
large predators. Moreover, adding
and preserving wolves could assist in
the natural control of overabundant
native ungulates. This would allow for
native vegetation regrowth of impor-
tant species such as aspen (Populus
tremuloides; figure 1f), which sup-
ports highly diverse plant and animal
assemblages and is in major decline in
the West, often because of browsing
by livestock and wild ungulates in the
absence of wolves (Seager et al. 2013).
Restoring another keystone species,
the beaver, to streams within the net-
work would bolster and widen the
ecological benefits to riparian areas.
Currently, wolf management by some
of the western state governments is

geared toward reducing their num-
bers, and it is essential that these
policies be reversed and federal pro-
tected status be fully restored (see the
supplement for an overview of the
policies).

Although our proposal may at first
blush appear controversial or even
quixotic, we believe that ultra ambi-
tious action is required (Fleischner
2010). We are in an unprecedented
period of converging crises in the
American West, including extended
drought and water scarcity, extreme
heat waves, massive fires triggered at
least partly by climate change (Ripple
et al. 2021), and biodiversity loss with
many threatened and endangered spe-
cies (table S3). Furthermore, we note
that the lands in the proposed network
are already owned by the public and
meat produced from all federal lands
forage accounts for only approximately
2% of national meat production (Leshy
and McUsic 2008).

President Biden's America the
Beautiful plan needs a bold, scientifi-
cally grounded organizing principle
like that provided by the Western
Rewilding Network and the three
steps proposed for rewilding these
federal lands. If implemented along-
side fine-scale conservation planning,
it would restore critical ecological
processes with minimal human inter-
ference, protect many endangered and
at-risk species, increase resilience to
climate change, and sustain an array
of ecosystem services. Therefore, our
plan represents a historic opportunity
to rewild significant portions of the
American West that could serve as an
inspiring model for other regions and
would ensure our natural heritage
remains intact for future generations.
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