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Summary

Summary

The Forest Service has prepared this draft environmental impact statement (DEIS) to describe and analyze
in detail five alternatives for managing the Carson National Forest (hereinafter referred to as “the
Carson”). The DEIS describes the affected environment and discloses environmental effects of the
alternatives.

Proposed Action

To comply with the National Forest Management Act and address changes that have occurred over the
past 33 years, the Carson proposes to revise its current forest plan (hereinafter referred to as “the 1986
Forest Plan”) which guides programmatic management of the approximately 1.5 million acres it
administers. The revised land management plan (hereinafter referred to as “the plan” or “the revised
plan”) will address new information and concerns raised since the 1986 Forest Plan was published; meet
objectives of Federal laws, regulations, and policies including the National Forest Management Act and
the provisions of the 2012 Planning Rule; address anticipated changes in management needed over the
next 15 years based on the assessment of current conditions and trends; provide for clear direction in the
form of desired conditions, objectives, standards, guidelines, suitability, management areas, and
monitoring; incorporate the best available scientific information; and provide a framework for adaptive
management.

Purpose and Need

In preparation for plan revision, the Carson identified guidance in the 1986 Forest Plan that is working,
new conditions that need to be addressed, and ongoing challenges that could be better addressed. This
preparatory work is presented in two documents completed in September 2015, the “Assessment Report
of Ecological, Social, and Economic Conditions, Trends, and Sustainability” (USDA FS Carson NF
2015a), and “Carson National Forest’s Needs to Change Management Direction of Its Existing 1986
Forest Plan” (USDA FS Carson NF 2015b). The Carson identified current ecological and socioeconomic
conditions and trends on the forest and the associated “needs for change” to be addressed by the revised
plan. Those needs for change can be summarized into three revision topics: (1) terrestrial ecosystems and
habitat, (2) watersheds and water, and (3) multiple uses and human influences.

Engagement of State and Local Governments, Other Federal

Agencies, and Indian Tribes

Local tribes and communities depend on the economic, social, and ecological benefits provided by the
Carson. The Carson supports jobs and economies, local traditional communities and uses, healthy wildlife
populations, and clean air and water, among other benefits. Many of the issues and concerns facing the
Carson, such as wildfire, impact local adjacent communities and require a cohesive management
approach across the landscape. It is therefore essential that the representatives of tribes, counties, other
Federal agencies, and local communities are actively involved in plan revision. In addition to the 16
government entities that participated as cooperating agencies, the Carson worked directly with local land
grants, acequias, tribes, and non-governmental organizations throughout the planning process.

Three tribes with land adjacent to the Carson (Taos Pueblo, Picuris Pueblo, and Jicarilla Apache Nation)
participated as cooperating agencies helping to develop the draft plan alongside other government
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partners. They actively engaged to ensure tribal perspectives were included as part of the draft revised
plan.

Public Involvement

Public involvement in the planning process was initiated in June 2014 prior to developing the assessment.
Prior to issuing the notice of intent to develop the draft plan and DEIS in October 2015 the Carson held
over 30 public meetings in communities around the forest to hear from the public and start the process of
building relationships with land grants, local community leaders, acequia associations, local and state
governments, and tribes. Those meetings helped set the stage for the development of the draft forest plan
DEIS. Following the notice of intent the Carson received and responded to over 1,300 individual
comments. The Carson continued to take comments on the NOI and other issues related to plan revision
throughout the process of developing the draft plan and DEIS.

Throughout the development of the draft plan, draft wilderness evaluation, and draft wild and scenic river
evaluation, the Carson posted documents as they were being developed on the plan revision web page and
placed hard copies at each district office for the public to review and provide feedback. A preliminary
draft plan was posted in July 2017 and an updated version which incorporated public feedback was posted
in December 2017. The Carson received and considered over 600 comments on the preliminary draft plan
prior to posting the second version. The forest received additional comments on the second version and
discussed comments with those groups or individuals who requested a meeting, including the Northern
New Mexico Stockmen’s Association, The Wilderness Society, land grants, acequias, and tribes.

Significant Issues

Issues were identified from public comments, specifically scoping comments on the notice of intent, but
also additional feedback received since then. Issues serve to highlight effects, both anticipated and
unanticipated, that may occur from the proposed action or alternatives. Addressing the variety of issues
identified during the analysis provides opportunities to reduce adverse effects and compare trade-offs for
the decisionmaker and public to understand. The Carson’s planning team categorized the issues identified
during scoping as either significant or nonsignificant. Significant issues were defined as those directly or
indirectly caused by implementing the proposed action, that involved potentially significant effects, and
that could be meaningfully and reasonably evaluated and addressed within the programmatic scope of the
plan. Alternatives were developed around the significant issues that involved unresolved conflicts
concerning alternative uses of available resources. The planning team identified the following significant
issues during the public involvement process that drove subsequent development of alternatives:

e vegetation management, timber production, and fire and fuels management;
o wildlife habitat;
e access and recreation;

e recommended wilderness.

Alternatives
Five alternatives are analyzed in detail:
o alternative 1 (1986 Forest Plan);

e alternative 2 (proposed revised plan), which provides for restoration and diverse ecosystem
services;
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o alternative 3, which maximizes access and commaodity utilization;
o alternative 4, which maximizes natural processes; and
o alternative 5, which maximizes wilderness protection.

The following alternatives were considered but dismissed from further evaluation (see chapter 2 for
further discussion): an alternative that would restrict grazing; an alternative to conduct a grazing
suitability analysis; an alternative to include all lands in the wilderness inventory as a recommended
wilderness; an alternative that would manage all lands in the wilderness inventory as roadless areas; an
alternative that would open or close roads; an alternative to designate the upper Ponil botanical area in
Valle Vidal; an alternative that recommends 20 percent of ecosystems as wilderness areas; an alternative
that would limit road density forestwide; an alternative that manages forest lands for carbon sequestration
to offset greenhouse gas emissions; an alternative to incorporate the Southern Rockies Lynx management
direction in the plan; and an alternative that specifies how desired conditions will be achieved.

Comparison of Alternatives

Table 1 is a summary of management under each alternative. Information in table 1 is focused on those
activities, restrictions, or outputs that can be quantitatively or qualitatively distinguished across
alternatives.
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Table 1. Primary differences between alternative content and outputs

Management Direction

Alternative 1

Alternative 2

Alternative 3

Alternative 4

Alternative 5

Mechanical treatment in
ponderosa pine

Mechanical treatment in
dry mixed conifer

Prescribed fire and
naturally ignited wildfire in
ponderosa pine.*

Prescribed fire and
naturally ignited wildfire in
dry mixed conifer.

Miles of roads obliterated
or naturalized

Miles of roads maintained

Restore structure and
function of riparian areas

Provide sustainable
recreation opportunities

Existing wilderness

No objectives, but
occurring at 934 acres
per year

No objectives, but
occurring at 434 acres
per year

No objectives, but
occurring at 1,234 acres
per year

No objectives, but
occurring at 115 acres
per year

Obijective to obliterate 70
miles per year, but
currently occurring at
much lower rate

No objectives but
currently occurring at a
rate of approximately 500
miles per year

No objectives but
currently occurring a rate
of approximately 200
acres per year

No objectives, but
existing infrastructure is
currently not well
maintained

110,662 acres

2,200 - 5,000 acres per
year

550 - 1,000 acres per
year

8,000 - 12,500 acres per
year

2,000 - 4,000 acres per
year

Obliterate or naturalize at
least 20 miles per decade

Maintain at least 500
miles annually

Restore at least 200-300
acres per year

Objectives to manage
and improve recreation
assets

110,662 acres

5,000 - 10,000 acres per
year

1,500 - 3,000 acres per
year

8,000 - 12,500 acres per
year

2,000 - 4,000 acres per
year

No objective to obliterate
or naturalize roads

Maintain at least 650
miles annually

Restore at least 200-300
acres per year

Objectives to manage
and improve recreation
assets, plus additional
objectives to update
developed campgrounds
from single to group sites
and create a trail system
for mountain bikes

110,662 acres

No objectives, some
wildland-urban interface
treatment would occur at
a rate of about 580 acres

per year

No objectives, some
wildland-urban interface
treatment would occur at
a rate of about 350 acres

per year

10,000 - 17,500 acres per
year

2,500 - 5,000 acres per
year

Obliterate or naturalize at
least 40 miles per
decade, beginning in
WJIMA

No objectives

Restore at least 200-300
acres in the Wetland
Jewel Management Area
per year

Objectives to manage
and improve recreation
assets

110,662 acres

2,200 - 5,000 acres per
year

550 - 1,000 acres per
year

8,000 - 12,500 acres per
year

2,000 - 4,000 acres per
year

Obliterate or naturalize at
least 20 miles per decade

Maintain at least 500
miles annually

Restore at least 200-300
acres per year

Objectives to manage
and improve recreation
assets

110,662 acres
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Management Direction

Alternative 1

Alternative 2

Alternative 3

Alternative 4

Alternative 5

Recommend wilderness

Eligible wild and scenic
rivers

Designated wild & scenic
rivers (managed by the
BLM)

Valle Vidal Management
Area

Grassland Maintenance
Management Area

Off Highway Vehicle
Management Area

San Antonio
Management Area

Wetland Jewels
Management Area

Rio Grande Cutthroat
Trout Management Area

Suitable timber lands

Projected timber sale
quantity (PTSQ)
MMCF/decade average

Projected wood sale
quantity (PWSQ,
MMCF/decade average)

Long-term sustained yield

Annual total forest
management jobs

Annual labor income
(2016 dollars)

0 acres

50 stream segments
would be eligible

5 miles of Rio Grande
River; 3.5 miles of Red
River.

100,000 acres

72,734 acres

0 acres (managed under
forestwide plan
components)

0 acres (managed under
forestwide plan
components)

0 acres (managed under
forestwide plan
components)

0 acres (managed under
forestwide plan
components)

382,355 acres
4.9

10.7

10.7 MMCF/year
1,508

$59,334,000

9,189 acres

50 stream segments
would be eligible

5 miles of Rio Grande
River; 3.5 miles of Red
River.

100,000 acres

61,824 acres

0 acres (managed under
forestwide plan
components)

117,035 acres

0 acres (managed under
forestwide plan
components)

0 acres (managed under
forestwide plan
components)

455,844 acres
41

48.9

10.7 MMCF/year
1,731-1,738

$69,132,000 -
$69,274,000

0 acres

50 stream segments
would be eligible

5 miles of Rio Grande
River; 3.5 miles of Red
River.

0 acres (managed under
forestwide plan
components)

61,824 acres

2,978 acres

0 acres (managed under
forestwide plan
components)

0 acres (managed under
forestwide plan
components)

0 acres (managed under
forestwide plan
components)

458,724 acres
82.3

94.8

10.7 MMCF/year
1,976 - 1,980

$80,059,000 -
$80,159,000

45,473 acres

50 stream segments
would be eligible

5 miles of Rio Grande
River; 3.5 miles of Red
River.

100,000 acres

0 acres (managed under
forestwide plan
components)

0 acres (managed under
forestwide plan
components)

148,000 acres

79,630 acres across 10
areas

145,316 acres across 3
areas

351,970 acres
5.1
7.7
10.7 MMCF/year
1,478 - 1,483

$59,320,000 -
$59,420,000

67,996 acres

50 stream segments
would be eligible

5 miles of Rio Grande
River; 3.5 miles of Red
River.

100,000 acres

61,824 acres

0 acres (managed under
forestwide plan
components)

117,035 acres

0 acres (managed under
forestwide plan
components)

0 acres (managed under
forestwide plan
components)

440,550 acres
41

48.9

10.7 MMCF/year
1,728 - 1,733

$69,082,000 -
$69,182,000

*Acres of lightning-caused wildfire counted toward this objective are only those that make progress towards or maintain desired conditions.
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Chapter 1. Purpose of and Need for Action

Introduction

The Forest Service has prepared this environmental impact statement in compliance with the National
Environmental Policy Act (NEPA) and other relevant Federal and State laws and regulations. This
environmental impact statement discloses the indirect, and cumulative environmental and socio-economic
impacts that would result from the proposed action and alternatives developed for the programmatic
management of approximately 1.5 million acres administered by the Carson National Forest (also referred
to as “the Carson”). Because the land management plan does not authorize or mandate any site-specific
projects or activities (including ground-disturbing actions), there can be no direct effects. Impacts are
based on predicted implementing activities and are meant to compare alternatives on a programmatic
level, rather than provide exact measurements of effects.

This environmental impact statement analyzes five alternatives for revising the Carson National Forest
1986 Forest Plan, also referred to as the 1986 Forest Plan. Alternative 1 is the no-action alternative, which
continues management under the 1986 Forest Plan, as amended. Alternative 2 is the proposed land
management plan and is reflected in the accompanying Draft Land Management Plan for the Carson
National Forest. It provides for restoration and diverse ecosystem services. Alternative 3 maximizes
access and commodity utilization. Alternative 4 maximizes natural processes. Alternative 5 maximizes
recommended wilderness. The selected alternative will replace the 1986 Forest Plan, as amended, which
currently guides natural resource management activities on the Carson.

The document is organized as follows:

Chapter 1. Purpose of and Need for Action: Includes information on the purpose of and need for the
project and the Agency’s proposal (revision of the land management plan) for achieving that purpose and
need. This section details how the Forest Service involved the public in the development of the draft plan.

Chapter 2. Alternatives, Including the Draft Plan: Provides a more detailed description of the draft
plan (proposed action) as well as alternative methods for addressing the purpose of and need for action
(needs for change). These alternatives were developed based on significant issues raised by the public and
other agencies. This chapter also provides tables comparing alternatives and their environmental
consequences.

Chapter 3. Affected Environment and Environmental Consequences: Describes the physical,
biological, social, and economic environments affected by the draft plan and the environmental
consequences of implementing the draft plan or other alternatives. This analysis is organized by resource
area.

Preparers and Contributors. A brief identification of the individuals involved in the development of the
draft plan and DEIS, their title, and their qualifications.

Glossary. List of terms and definitions or explanations that are used throughout the document.
References. All literature cited in the body of the DEIS is identified in full detail here.

Note: An index will be prepared for the final EIS.
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Chapter 1. Purpose of and Need for Action

Volume 2 of the DEIS—Appendices: Appendices A through J provide more detailed information to
support the analysis presented in the EIS.

e Appendix A. Response to Comments™
e Appendix B. Description of Alternatives
o Appendix C. Description of the Vegetation Analysis Process
e Appendix D. Timber Suitability
e Appendix E. Public Engagement Process and Coordination with Other Public Planning Efforts*
e Appendix F. Wilderness Process
e Appendix G. Wild and Scenic River Eligibility
o Appendix H. Crosswalk of Plan Components to Species of Conservation Concern
e Appendix I. Crosswalk of Previous Plan Components to Revised Plan Components*
e Appendix J. Index of Other Supporting EIS Documentation
* Appendices A, E, and | will be in the final EIS.

Additional documentation may be found in the project planning record located at the Carson National
Forest Supervisor’s Office. Key analysis documents can be found online at:
www.fs.usda.gov/goto/carsonforestplan

Location

The Carson National Forest stretches across northern New Mexico, and includes 1,486,372 acres within
the San Juan, Rio Grande, and Canadian River drainages. The Carson is divided into six ranger districts:
Camino Real, Canijilon, El Rito, Jicarilla, Tres Piedras, and Questa. East of the Rio Grande Gorge, Questa
and Camino Real Ranger Districts span the Sangre de Cristo Mountains (referred to as the “east side”).
West of the Rio Grande, Tres Piedras, El Rito, and Canjilon ranger districts cover the slopes of the Tusas
Mountains (referred to as the “west side™). To the far west, the Jicarilla Ranger District sits on the eastern
edge of the San Juan Basin, with rugged buttes, steep canyons, and prominent mesas. The forest’s high
elevations fill two major rivers, the Rio Grande and Rio Chama, and are vital water sources for both small
local communities and larger urban areas downstream. The Carson shares boundaries with the Rio Grande
National Forest in Colorado, Santa Fe National Forest, Taos Pueblo, Jicarilla Apache Nation, Southern
Ute Tribe, Picuris Pueblo, U.S. Department of Interior (USDOI), Bureau of Land Management (BLM),
the towns of Red River, Questa, Taos, Taos Ski Valley, Pefiasco, Tres Piedras, El Rito, Canjilon, many
other small communities, and private lands.
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Chapter 1. Purpose of and Need for Action

Figure 1. Carson National Forest and vicinity

Purpose and Needs for Change

The 1986 Carson National Forest Land Management Plan, as amended, is currently the primary document
guiding the Carson National Forest in meeting the mission of the Forest Service. It guides forest
managers’ decision-making with respect to natural resources (e.g., soil, water, vegetation, and
ecosystems) and human uses (e.g., recreation, thinning, livestock grazing, firewood gathering, special use
permits, and search for solitude). The National Forest Management Act of 1976 directs every national
forest to revise its plan:

e every 10 to 15 years;
o when conditions or demands in the area covered by the plan have changed significantly;

e when changes in agency policies, goals, or objectives would have a significant effect on forest-level
programs; and

e when monitoring and evaluation indicate that a revision is necessary.

Since the 1986 Forest Plan was completed, there have been changes to ecological, social, and economic
conditions in the area, as well as changes in resource demands, availability of new scientific information,
and dissemination of new policy, including the 2012 planning rule. A complete revision of the plan is
needed to: (1) meet the legal requirements of National Forest Management Act and the provisions of the
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2012 Planning Rule, (2) guide natural resource management activities on the forest for the next 10 to 15
years, and (3) address needed changes in management direction.

In preparation for plan revision, Carson identified guidance in the 1986 Forest Plan that is working, new
conditions that need to be addressed, and ongoing challenges that could be better addressed. This
preparatory work is documented in two documents completed in September 2015, the “Assessment
Report of Ecological, Social, and Economic Conditions, Trends, and Sustainability” (USDA FS Carson
NF 2015a), and “Carson National Forest’s Needs to Change Management Direction of Its Existing 1986
Forest Plan” (USDA FS Carson NF 2015b). The Carson identified current ecological and socioeconomic
conditions and trends on the forest and the associated “needs for change” to be addressed by the revised
plan. Those needs for change can be summarized into three revision topics, described below: (1)
terrestrial ecosystems and habitat, (2) watersheds and water, and (3) multiple uses and human influences.

Revision Topic 1: Terrestrial Ecosystems and Habitat

Ecological conditions have changed since the plan was issued in 1986, including recognition that
vegetation conditions (i.e., structure, composition, connectivity, and function) are divergent from
reference conditions; forest conditions indicate a substantial departure from natural fire regime; and plant
and animal species need further consideration in the planning process. In addition, emerging issues, such
as nonnative invasive plants and climate change, are not addressed by the 1986 Forest Plan. Following are
needs to change the Carson’s 1986 Forest Plan associated with ecosystem health:

1. Develop desired conditions regarding forest, woodland, and shrubland structure, composition,
connectivity, and function, as well as objectives, standards, and guidelines, to promote restoration and
achievement of desired conditions; support resiliency and sustainability; and minimize risks to
ecosystem integrity.

2. Provide plan direction to promote restoration and maintenance of grass productivity, particularly
native bunchgrass species, and limit woody species encroachment and invasive plant establishment,
both in grasslands and non-grasslands.

3. Update plan direction to enhance aspen health and resilience through managing regeneration (i.e., the
use of wildland fire or other disturbances) and existing aspen stands.

4. Add plan direction to support integrated pest (invasive plant and animal) management.

5. Update plan direction to allow for an integrated resource approach to prescribed fire activity, as well
as flexibility for restoration and maintenance of ecosystems.

6. Update plan direction to guide wildland fire use to achieve resource objectives (management of
wildfire and prescribed fire) in fire adapted ecosystems, while addressing public safety and health
concerns, especially in the wildland urban interface.

7. Update plan direction to promote recovery and conservation of federally recognized species,
maintenance of viable populations of the species of conservation concern, and maintenance of
common and abundant species within the plan area.

8. Provide plan direction to address sustainability of habitat(s) for plant and animal species important to
American Indian tribes and other traditional communities.

9. Incorporate plan direction to manage toward terrestrial, riparian, and aquatic habitat connectivity for
species movement across the landscape.
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10. Update plan direction to enhance wildlife habitat for species that need diverse forest habitats (i.e.,
interior, edge, young, and old forest), by using an assortment of management approaches, including
timber harvest, thinning, prescribed burning, and other vegetation management methods.

11. Update plan direction to promote the maintenance and restoration of soil condition and function (i.e.,
soil hydrology, soil stability, nutrient cycling), particularly in lower elevation systems. Plan
management approaches should focus on reducing the amount of exposed soil by restoring and
maintaining sufficient vegetative cover, including downed woody material.

12. Incorporate plan direction that identifies adaptive management strategies and ecological desired
conditions that are resilient to change.

Revision Topic 2: Watersheds and Water

The Carson contains some of the most productive and important watersheds in New Mexico. The
Carson’s high plateaus and rugged mountains are major sources of snowpack and stream runoff,
contributing over 40 percent of the waters that flow into the Rio Grande from northern New Mexico and
southern Colorado (USDA FS Carson NF 2015a). Land-based cultures that exist today in northern New
Mexico have relied for many generations on water that comes off of Carson. In addition, emerging issues,
such as decline of riparian vegetation and climate change, are not addressed by the 1986 Forest Plan.
Following are needs to change the Carson’s 1986 Forest Plan associated with water and watershed
condition:

1. Provide plan direction to promote watershed health and function, and restore and maintain ecological
integrity of vegetation communities.

2. ldentify plan direction to guide the restoration of watersheds.

3. Add desired watershed conditions to maintain water quality and quantity, as well as enhance
retention.

4. Incorporate plan direction to enhance water resources (e.g., groundwater, springs, wetlands, riparian
areas, perennial waters) and their interconnections.

5. Provide plan direction to promote the protection, restoration, and maintenance of appropriate
composition and amount of riparian vegetation.

6. Update plan direction to support the management of riparian areas around all lakes, perennial and
intermittent streams, and wetlands.

7. Add plan direction to address the protection, restoration, and maintenance of wetland condition and
function.

8. Update plan direction to sustain watersheds for multiple uses (e.g., wildlife habitat, livestock grazing,
recreation use, and mining) and water supplies for downstream users.

9. Add plan direction to allow for improving aquatic passage in streams where it has been compromised.
Plan direction should also promote the restoration and expansion of the range of native aquatic
species and connectivity of fragmented populations.

Revision Topic 3: Multiple Uses and Human Influences

The Carson is predominately a community forest, with numerous small unincorporated communities
within the forest’s boundaries, as well as several adjacent small incorporated towns and villages. The
Carson contributes resources and uses, which are important to federally recognized tribes and pueblos,
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land grant communities, acequias, traditional Hispanic communities, and many contemporary residents all
with historic, cultural, and social connections to the forest. Most of these traditional communities and
families continue to look to the Carson for economic opportunity and vitality. Visitors to the Carson come
for some form of recreation, making tourism the single largest contributor to the local economy for
surrounding communities. Many area residents have jobs or businesses that are directly or indirectly
dependent on tourism. Issues, such as recognizing livestock grazing and fuelwood gathering as important
uses to be continued on the Carson and a sustainable recreation program that will be able to adapt to
changes in demand, available resources, and opportunities, are not addressed in the 1986 Forest Plan.
Following are needs to change the Carson’s 1986 Forest Plan associated with multiple uses and human
influences.

1. Recognize in the plan Carson’s continued contribution to social and economic benefits desired by
local communities, families, and visitors and the need to sustain these contributions. Update the plan
to provide services and products that local and visiting forest users want and need.

2. ldentify in the plan how important and integrated relationships with local communities and groups are
to management of the Carson.

3. Update plan direction to recognize American Indian traditional cultural properties and sacred sites and
places, and non-American Indian traditional cultural properties.

4. Provide plan direction to address management of historic and contemporary cultural and traditional
uses, including both economic and non-economic uses for federally recognized tribes and for
traditional communities not considered under tribal relations (i.e., rural historic communities).

5. Recognize in the plan legally mandated trust responsibilities to federally recognized tribes.

6. Update plan direction to better protect privacy for federally recognized tribes engaged in cultural and
ceremonial activities.

7. Incorporate plan direction to support sustainable rangelands for livestock grazing.

8. Provide plan direction to incorporate adaptive management in the livestock grazing program to move
toward ecosystem-based desired conditions.

9. Provide plan direction to promote the Carson’s ability to remain relevant and responsive to changing
recreation user demands, while also being economically feasible and adaptable.

10. Provide plan direction for management of commercial and noncommercial use of forest products.
11. Add plan direction for the Continental Divide National Scenic Trail.
12. Provide plan direction to address the decommissioning of unneeded motorized roads and trails.

13. Update plan direction to identify and prioritize alternative methods and opportunities for repairing
and maintaining existing infrastructure.

14. Update plan direction to authorize towers, facilities, and other infrastructure within electronic
communication sites, while giving due consideration to the value and importance of these areas to
federally recognized tribes.

Proposed Action

The Carson proposes to revise its 1986 Forest Plan to provide strategic, program-level guidance for
management of resources and uses over the next 10-15 years. Proposed changes to the plan include
updates to desired conditions, objectives, standards, guidelines, management areas, suitability, and
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monitoring requirements. The proposed action focuses on the three revision topics identified above and
incorporates significant issues raised during the scoping process. The proposed action (draft plan)
accompanies this document.

Plan Decisions
The proposed revised plan makes the following types of decisions:

o Desired conditions and objectives express an aspiration and form the basis for projects, activities,
and uses that occur under the plan.

e Suitability determinations, standards, and guidelines set requirements to limit or guide forest uses or
activities that are expected to occur under the plan.

e Management areas and designated areas identify desired conditions, uses, standards, and guidelines
specific to those areas.

While the plan guides future management of the forest, it is strategic in nature and does not authorize
projects or make site-specific project decisions. Those decisions are made following project-specific
proposals and in conjunction with separate, site-specific National Environmental Policy Act (NEPA)
analysis, with additional opportunities for public involvement.

Scope of the Analysis

Analysis in this DEIS is limited to the needs for change revision topics listed above and to significant
issues (discussed below). Many issues raised during the scoping process are beyond the scope of this plan
revision process and are not considered in the DEIS. For example, issues associated with site-specific
activities that are addressed by project-level decisions are not addressed. The designation of specific
roads, trails, and areas for motorized vehicle travel are not considered during plan revision because it is
addressed in the separate environmental analyses for public motorized travel planning on the Carson
(USDA FS Carson NF 2010a, 2010b, 2011, 2013). Some issues (e.g., increase law enforcement staffing),
although important, are beyond the authority or control of the Carson and will not be addressed.

Decision Framework

The forest supervisor of the Carson will ultimately make the final decision on the selected alternative for
the proposed revised plan. The forest supervisor will review the proposed action (alternative 2, proposed
revised plan), other alternatives (1, 3, 4, and 5), and the environmental consequences of each, then decide
which plan alternative, or combination of alternatives, best addresses the identified needs for change,
issues raised during the scoping process, desired conditions, multiple use concept, diverse needs of
people, sustainable management of the Carson, as well as the requirements of the National Forest
Management Act (P.L. 94-588) and the Multiple Use-Sustained Yield Act (P.L. 86-517).

Based on analysis in this DEIS and subsequent public comments, the responsible official will prepare a
final environmental impact statement and identify a selected alternative in a draft record of decision that
will be subject to an objection process guided by direction in 36 CFR Subpart B (219.50 to 219.62). Only
those who have submitted “substantive formal comments” during the revision process will have standing
to object (36 CFR 219.53, Eligibility to Object). A final record of decision and accompanying plan will
set a course of action for managing the forest for the next 10 to 15 years. Project-level environmental
analysis will still need to be completed for specific proposals to implement plan direction.

Draft Environmental Impact Statement for the Carson National Forest Draft Land Management Plan
7



Chapter 1. Purpose of and Need for Action

Public Involvement

From June 2014 through the issuance of the notice of intent to develop and draft plan and draft
environmental impact statement (DEIS) in October 2015, the Carson held over 30 public meetings in
communities all around the forest to hear from the public and start the process of building relationships
with land grants, local community leaders, acequia associations, local and state governments, and tribes to
help set the stage for the development of the draft plan DEIS.

The Carson initiated the development of its draft plan and DEIS on October 07, 2015 with the issuance of
a notice of intent in the Federal Register. The notice of intent conveyed the Carson’s intent to develop a
revised plan (and alternatives) based on identified needs to change and analyze their respective effects on
the environment. The Carson responded to over 1,300 individual comments. The Carson continued to take
comments on the notice of intent and other issues related to plan revision throughout the entirety of the
development of the draft plan and DEIS.

Public engagement throughout the process included direct engagement with local governments, as
cooperating agencies, in the development of the plan; continual posting of planning documents as they
were developed for public review and feedback; meetings with local land grants, acequias, tribes, and
non-government groups; formal public meetings; and open houses for the public to learn, provide
feedback, and ask questions.

From January 2016 through August 2016 the Carson conducted the wilderness inventory and evaluation
process. Public meetings were held in 11 communities around the forest to help the public understand and
effectively provide comments. In addition, the Carson held special meetings for land grants, stockman
and permit holders, and local conservation groups. The Carson received over 700 comments from in-
person meetings and the plan revision web site which allowed the public to review and comment on the
wilderness process.

To gain a representative voice of these local communities and the greater public the Carson serves, the
Carson worked with 16 local governments and three tribes as cooperating agencies directly involved in
the development of the wilderness evaluation and draft plan. From December of 2015 through April 2018
the Carson met with its cooperating agencies 10 times to review and revise its draft documents. The
cooperating agencies included four counties; six New Mexico Soil & Water Conservation Districts; the
New Mexico Land Grant Council; the New Mexico Acequia Commission; the New Mexico departments
of Forestry, Agriculture, Game & Fish, and Environment; and three federally recognized tribes.

The Carson also held two meetings, one in December 2014 and one in May 2015, for local, county, and
state elected officials to inform them of the plan development process and how we were going to work
with their communities to develop a draft plan.

Throughout the development of the draft plan, draft wilderness evaluation, and draft wild and scenic river
evaluation, the Carson posted documents as they were being developed on the plan revision web page and
placed hard copies at each of their district offices for the public to review and provide feedback. A
preliminary draft plan was posted in July 2017 and an updated version which incorporated public
feedback was posted again in December 2017. The Carson received and considered over 600 comments
on the preliminary draft plan prior to posting the second version. The Carson received additional
comments on the second version and spent time meeting with groups or individuals who requested a
meeting, which included the Northern New Mexico Stockman’s Association, The Wilderness Society,
land grants, acequias and tribes, to discuss their comments.
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To ensure the Carson was appropriately meeting the concerns of the rural historic communities, t
community discussion meetings were held with land grants, acequia associations, tribes, and local
governments. Several joint tribal meetings were held, but the Carson also met with concerned tribes
individually to keep them informed and to better understand how the Carson impacts the tribes and gain
input on how to address their concerns when developing the revised plan. The Carson will continue to
engage and involve rural historic communities and the tribes throughout the planning process, to learn,
consider, and respect their ecological, social, and cultural needs and concerns.

In August 2017 the Carson held four placed-based meetings to discuss potential management areas in
areas around the forest that were of special interest to local communities, land grants, tribes, recreation
users, and conservation groups. The meetings were a way for the Carson to hear collectively from these
users but also for them to hear from each other how they value and use the forest.

The Carson held monthly open houses beginning in August 2016 to allow the public to speak with and
ask questions of Carson personnel on the many documents being developed as part of the draft plan and
draft EIS.

Concurrent with the release of this DEIS, a notice of availability, published in the Federal Register,
initiates the formal 90-day comment period on the DEIS and proposed revised plan as required by Forest
Service National Forest Management Act regulations. The formal 90-day comment period is an
opportunity for commenters to gain eligibility to object to the forest supervisor’s ultimate decision
regarding the selected alternative.

Tribal Consultation

Three tribes with land adjacent to the Carson (Taos Pueblo, Picuris Pueblo, and Jicarilla Apache Nation)
participated as cooperating agencies helping to develop the draft plan alongside other government
partners. They actively engaged to ensure tribal perspectives were included as part of the draft revised
plan.

The forest held a tribal roundtable session in April 2017, inviting 16 tribes who have expressed interest in
the cultural, spiritual, and historical importance of the NFS lands. The roundtable sessions were
developed to allow the tribal partners to talk with forest leadership about what they wanted from forest
management, what things they thought worked well, and how we could go forward collectively as we
develop and implement the new plan. The Carson also participated in two Regional tribal roundtables
held by the Southwest Regional Forester. These discussions brought together all of the national forests in
New Mexico to discuss, learn, and collaborate with tribes around plan revision.

To better hear from the tribes, the Carson participated with several tribes (Taos Pueblo, Ohkay Owingeh,
Picuris Pueblo, Santa Clara Pueblo, and the Jicarilla Apache Nation) quarterly to discuss current issues
and potential projects. These quarterly discussion also included updates and information sharing around
the plan revision process. The Carson’s tribal liaison regularly reached out to other tribes to ensure that
their interests were included within the draft plan.

Issues

Issues serve to highlight effects, both anticipated and unanticipated, that may occur from the proposed
action or alternatives. Addressing the variety of issues identified during the analysis provides
opportunities to reduce adverse effects and compare trade-offs for the decisionmaker and public to
understand. Issues were identified from public comments, specifically scoping comments on the notice of
intent, but also additional feedback received since then. The Carson’s planning team categorized the
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issues identified during scoping as either significant or nonsignificant. Significant issues were defined as
those directly or indirectly caused by implementing the proposed action, that involved potentially
significant effects, and that could be meaningfully and reasonably evaluated and addressed within the
programmatic scope of the plan. Alternatives were developed around the significant issues that involved
unresolved conflicts concerning alternative uses of available resources. The planning team identified the
following significant issues during the public involvement process that drove subsequent development of
alternatives:

Vegetation management, and fire and fuels management

Some commenters would prefer an emphasis on the use of natural ecosystem processes to achieve desired
vegetation conditions, which they indicated would provide greater benefits to wildlife and less emphasis
on mechanical treatment methods and timber harvest. They would like to see fewer acres suitable for
timber production. Others stated there is not enough emphasis on the use of mechanical methods and
timber harvest to achieve desired conditions and expressed concern regarding the appropriate balance
between the social, economic, and ecological aspects of the plan. Some also noted that this low level of
treatments would not meet the forest fuel reduction needs for the purpose of reducing fire intensity in
proximity to private lands. They would like to see more lands allocated to higher-intensity timber
management and/or an increase in the acres suitable for timber production. Related to this issue is the
desire by some to see an increase in the fuelwood sale quantity to provide what they feel would be a better
balance between the social, economic, and ecological aspects of the plan.

Some issues are best resolved at finer scales where the site-specific details of a specific action and the
resources it affects can be meaningfully evaluated and weighed, subject to the NEPA process. Conversely,
some issues have already been considered through a broader programmatic NEPA process (e.g., the
Southern Rockies Lynx Management Direction). In these cases, the issues are more focused on evaluating
the effects unique to and commensurate with the decision being considered.

Wildlife and aquatic habitat

Some commenters stated that the proposed action does not include adequate protections for wildlife and
aquatic habitat, but others stated that the protections are adequate and that more management flexibility is
needed to move towards all desired conditions on the Carson, including those that support biodiversity.
Some commended the Carson for addressing connectivity in the desired conditions but wanted greater
consideration of habitat connectivity at multiple scales. Some wanted all wildlife plan components to be
mandatory with measurable standards, whereas others wanted broad desired conditions or guidelines that
would allow for site-specific application at the project level.

Access and recreation

Public comments expressed desire for a variety of recreation opportunities as well as better maintained
facilities, new roads, and new trails. Some people stated that the proposed action is too limiting to
motorized opportunities and promotes non-motorized opportunities; they felt the Carson should have
more motorized opportunities. Other commenters stated that there should be additional closures on roads
and trails to protect wildlife and increase the amount of non-motorized recreation; they felt the Carson
should offer fewer motorized opportunities.

Deliver provisioning ecosystem services

The value of water was a common theme in the comments received from the assessment and through
scoping and plan development. Impaired or functioning at-risk watersheds are commonly impacted by
poor water quality, soil erosion, and runoff from roads or trails. However, comments diverged on desires
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to minimize roads and trails to mitigate this impairment. The proposed revised plan considers mitigating
the most egregious impairments to water quality while maintaining access and recreation. Other
comments expressed the important role of the forest in mitigating future climate change and the
availability for timber and forest products to support economic and rural stability.

Support traditional and cultural ways of life

The lands within the Carson have a long history of human use dating back thousands of years. The value
of maintaining forest uses for living descendants as a part of their culture, traditional way of life, and rural
prosperity was a major theme in comments from scoping. The revised plan recognizes the importance of
access for traditional uses such as collecting forest products (e.g., fuelwood, pifion nuts, and herbs), use of
sacred sites, maintenance of acequias, and other traditional uses. Some commenters expressed the
importance that access is motorized, which is especially important for the elderly, while others
appreciated non-motorized access as it is less obtrusive and provides more privacy. Preference for
motorized versus non-motorized access also can depend on the activity or its specific location.

Livestock grazing is one specific traditional use that had divergent public comments. Some commented
on its importance not only traditionally but also for rural prosperity. The proposed revised plan aims to
provide healthy forested and non-forested lands that would supply forage for both livestock and wildlife.
Other members of the public commented that livestock grazing has negative consequences, is
unsustainable, and want to see it reduced.

Recommended wilderness

Some people stated the proposed action includes areas as recommended wilderness that do not meet the
definition of the Wilderness Act and thus should not be recommended as wilderness, and others felt the

proposed action did not include enough areas as recommended wilderness. Some people did not want to
see any additional recommended wilderness areas.
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Introduction

This chapter describes the proposed action and other alternatives that satisfy the purpose of and need for
revising the land management plan, addresses issues raised during scoping, and briefly discusses
alternatives eliminated from detailed analysis. It includes descriptions of each alternative considered (see
appendix B for alternative maps). This section also presents alternatives in a comparison table format,
defining the differences between each alternative and providing a clear basis for choice among options by
the decisionmaker and the public.

Development of Alternatives

Alternatives represent a range of possible management options from which to evaluate the comparative
merits of the proposal. Each alternative emphasizes specific land and resource uses and de-emphasizes
other uses in response to significant issues, primarily by changing management area allocations. All
reasonable alternatives to the proposed action must meet the purpose and need for action and address one
or more of the broad revision topics. For this plan, not all possible alternatives were considered in detail,
as the list of options would have been prohibitively large. Instead, the responsible official identified those
alternatives that meet both the purpose and need for action and that create a reasonable range of outputs,
direction, costs, management requirements, and effects from which to choose.

All alternatives were developed to address:

o the purpose and need, as described in chapter 1, which includes the need for change;
e changes in socioeconomic or environmental conditions since the 1986 Forest Plan; and

e comments received during public scoping and feedback received on initial plan components,
alternative themes, and management areas.

Environmental, social, and economic desires do not always coincide to provide a uniform path of action.
Besides having separate and unique desired conditions, ways to achieve those desired conditions can also
vary. Therefore, a range of alternatives was developed to encompass the diverse possibilities for
management of this landscape and unresolved issues. When issues could not be incorporated into the
proposed revised plan due to inherent conflicts (e.g., not enough wilderness areas versus too many
wilderness areas) an alternative was developed. Some alternatives were analyzed in detail, while other
alternatives were considered, but eliminated from further study.

Limited resources may constrain achievement of any plan alternative and are considered in the
environmental consequences disclosed in this document. However, desired conditions must be achievable
over time utilizing reasonable resources, and plan objectives were developed taking into consideration
resource constraints and timeframes in which they would be achieved.

Climate change was also considered during the development of alternatives 2, 3, 4, and 5 and follows the
strategy identified in “Southwestern Region Climate Change Trends and Forest Planning” (USDA FS
2010c). Given the difficulty of providing specific management guidance relative to climate change, the
alternatives manage toward desired conditions regardless of current or changing conditions (such as
climate change) with the intent to allow management of the forest to adapt as necessary and continue
moving toward ecological and social desired conditions.
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Alternatives Considered in Detall

Five alternatives are analyzed in detail: alternative 1 (1986 Forest Plan); alternative 2 (proposed revised
plan), which provides for restoration and diverse ecosystem services; alternative 3, which maximizes
access and commodity utilization; alternative 4, which maximizes natural processes; and alternative 5,
which maximizes wilderness protection.

This chapter provides a general overview of each alternative and discusses how each alternative meets the
needs for change topics and significant issues identified through collaboration with the public during the
planning process. Although all alternatives provide a wide range of ecosystem services and multiple uses,
some give slightly greater emphasis to selected resources based on the theme of the alternative and
response to revision topics. Alternatives to the no-action alternative were developed based on the need for
change (USDA FS Carson NF 2015b), information in the Forest’s assessment (USDA FS Carson NF
2015a), implementation and monitoring of the current plan, collaborative meetings (2013-2014), and
comments received during the public involvement period, interagency meetings, and meetings with tribal
partners. The alternatives represent a range of possible management options. Each alternative emphasizes
specific land and resource uses and de-emphasizes other uses in response to the revision topics. This is
accomplished primarily by changing management area allocations on the Forest, resulting in trade-offs
among the alternatives. See Appendix B for a detailed list of specific changes to plan components by
alternative.

Elements Common to All Alternatives
All five alternatives have a number of features in common. In particular, they:
o comply with applicable laws, regulations, and policies;

e conserve soil and water resources and do not allow significant or permanent impairment of the
productivity of the land;

e provide protections for riparian areas;

e maintain air quality that meets or exceeds applicable federal, state, and/or local standards or
regulations;

e provide for and maintain diversity of plant and animal communities to meet overall multiple-use
objectives;

e provide for species’ viability across the planning area;

e include measures for preventing destruction or adverse modification of critical habitat for
threatened and endangered species;

e protect heritage resources;

e recognize unique status of Native American tribes and their rights retained by treaty with the United
States, including consultation requirements;

e provide sustained multiple uses, products, and services in an environmentally acceptable manner
(including leasable and locatable minerals, timber, livestock forage, and recreation opportunities);

e include opportunity for developing partnerships and collaboration;

e retain existing designated areas (e.g., wilderness areas, wild and scenic rivers);
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e include management areas that provide additional direction beyond forestwide plan components
specific to individual parcels of lands within the forest that represent a management emphasis for
that parcel of land; and

e use a common list of species of conservation concern. The species of conservation concern were
selected based on regional guidance and recommendations from Federal and State agency
specialists.

In addition, progress toward desired conditions and objectives and the effectiveness of standards and
guidelines are evaluated by a monitoring plan that provides continual feedback and evaluation.

Elements Common to All Action Alternatives
Alternatives 2, 3, 4, and 5 also share a number of features. In particular they all:

e emphasize vegetation treatments in frequent-fire forests (ponderosa pine and mixed conifer with
frequent fire) that are highly departed from desired conditions including historic fire regimes;

e emphasize restoration treatments in riparian areas or that otherwise benefit water resources,
including stream channel and habitat restoration, watershed restoration, and invasive species
removal;

e recognize and provide the traditional uses important for the unique cultural and social fabric of rural
historic communities and tribes;

e include restoration treatments in riparian areas with an emphasis of the treatments benefitting water
resources, including treatments such as stream channel and habitat restoration, watershed
restoration, and invasive species removal,

e emphasize sustainable recreation and include guidance on implementing a sustainable recreation
program;

e use the scenery management system to define scenic integrity objectives across the forest; and

e provide management direction for recommended wilderness.

Alternative 1 — No Action (1986 Plan)

Alternative 1, the no-action alternative, reflects current management practices under the 1986 Forest Plan,
as amended and implemented. It provides the basis for comparing alternatives to current management and
current levels of output.

Alternative 1 emphasizes producing timber products; managing quality habitat for Mexican spotted owl
and northern goshawk and its prey; providing recreation opportunities to meet demand; and range
management. The current plan has no articulated desired conditions for wetlands, seeps and springs, or
some riparian ecosystems. It does not recognize traditional communities or uses that occur on the Carson
and does not reflect changes in economic, social, and ecological conditions, new policies and priorities, or
new information based on monitoring and scientific research. Management is organized using the existing
21 management areas that cover the entire forest. Since this alternative reflects no change in current
management, no additional wilderness is recommended. This alternative provides a baseline for
estimating effects of the other alternatives.
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Alternative 1 relationship to significant issues

Vegetation management and fire and fuels management

The 1986 Forest Plan (as amended) incorporates an ecologically based approach in many of the goals,
standards, and objectives related to vegetation conditions and associated wildlife habitat, both forestwide
and in relation to potential vegetation types. This includes the concept of managing for vegetation
conditions that would be expected to occur under natural succession and disturbance regimes to reduce
the risk of undesirable effects from disturbances and maintain a resilient forest. In contrast to the action
alternatives, direction is mostly in the form of general descriptions, with no specific or quantitative
desired conditions that would allow evaluation of progress towards their achievement. For example, the
desired species, forest structural characteristics, and objectives for treatment of acres to achieve plan
objectives have not been quantified at the plan scale. The Carson’s ability to use naturally ignited fire as a
tool to manage vegetation outside wilderness is limited. Fuel reduction objectives to protect values on
private lands are lacking.

In the 1986 Forest Plan, direction associated with timber production and outputs is largely focused on
maximizing growth and yield, with a high proportion of regeneration harvest expected.

Wildlife and fish habitat

The ecological description and focus of many of the goals, standards, and objectives related to vegetation
composition, structure, and function are directly linked to providing or protecting habitat for wildlife
species associated with these forest communities, particularly old-growth-associated species. This
direction contributes to maintaining and improving habitat conditions for wildlife over time. However,
there are no desired conditions or direction for certain vegetation communities that contribute to
biodiversity and that are important to species dependent on those habitats (e.g., burned forest, deciduous
forest, and non-forested types of vegetation). Little direction related to habitat connectivity is provided.

The 1986 Forest Plan (as amended) has forestwide goals, objectives, standards, and/or guidelines for
species listed as threatened, endangered, or sensitive; management indicator species (e.g., big game
species, species associated with old-growth forests); and species associated with dead and defective tree
habitat. Some management areas also have a focus and direction to manage and protect specific wildlife
habitat values, such as 1996 amendments for Mexican spotted and north goshawk and guidelines for (elk
and deer winter range).

Access and recreation

Alternative A would continue to provide both motorized and non-motorized recreational opportunities as
well as opportunities for mechanized transport (e.g., mountain bikes) and motorized over-snow vehicle
use. Attention is given to closing roads as a means of protecting resources. The plan allows for flexible
levels of recreation site maintenance, and there would not be limits on future development of overnight
developed recreation sites other than those resulting from budget limitations or other plan direction.

Deliver provisioning ecosystem services

The 1986 Forest Plan includes plan direction to improve watershed health. Most of this direction focuses
on the road system as roads can have substantial impacts to water and watershed health. The effects of
activities on soil and water resources is minimized through the use of best management practices. There is
direction to improve watersheds in unsatisfactory condition, and maintain those that are satisfactory.
Seventy miles of roads are to be obliterated each year. There is an emphasis on following the lead of the
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public as expressed through their demands for forest products and activities while the cornerstone of the
Carson plan is maintaining options for the future.

Support traditional and cultural ways of life

The mission in the 1986 Forest Plan includes contributing to the quality of people’s lives by providing
special attention to small rural communities with dependence on forest resources and programs and
traditional multi-cultural uses, but does not describe those communities or uses. The existing plan does
not include any standards or guidelines that address traditional and cultural uses. The current plan aims to
maintain the current level of livestock grazing. However, with the absence of specific objectives for
improving vegetation, including forage, this can be difficult. Also, the absence of objectives for range
infrastructure maintenance and improvements can impact both grazing numbers and ecological
sustainability.

Recommended wilderness
The 1986 Forest Plan did not recommend any areas for wilderness designation.

Alternative 2 — Restoration to Provide Diverse Ecosystem Services (Draft
Land Management Plan)

Alternative 2 is the draft land management plan (USDA FS Carson NF 2019a) and was developed
iteratively to respond to key issues identified with the interdisciplinary team and the public to address
needs for change and issues. This alternative provides for restoration and diverse ecosystem services, or
benefits that society obtains from the ecosystem. Alternative 2 addresses the need to better recognize and
enhance the Carson’s role in contributing to local economies, including service-based sectors such as
recreation and tourism, timber and forest products, livestock grazing, and other multiple-use related
activities and products. It addresses the need for restoration of fire regimes, protection of communities,
and the reintroduction of natural fire. Like all of the action alternatives, alternative 2 also includes plan
direction that allows for adaptive management to address potential ecological changes that have the
potential to alter the availability of ecosystem services from the Carson.

Alternative 2 relationship to significant issues

Vegetation management and fire and fuels management

The proposed action uses a mix of mechanical treatments and wildfire, both prescribed and naturally
ignited, to move toward vegetative desired conditions. Naturally occurring fires should be allowed to
perform their natural ecological role. Objectives are for a 10-year period and include acre ranges specified
for mechanical treatment and fire (table 2).

Table 2. Alternative 2 acres of mechanical treatments and prescribed fire and wildfire

Vegetation Ecological Mechanical Treatment Prescribed Fire and Naturally Ignited
Response Unit (acres) Wildfire (acres)
Mixed Conifer with Frequent Fire 5,500-10,000 20,000-40,000
Ponderosa Pine Forest 22,000-50,000 80,000-125,000

There are plan objectives to restore 200-300 acres of riparian areas, aligned with priority watersheds.
Alternative 2 restores or enhances 100-150 miles of stream habitat and improves or maintains watershed
function on a total of 300,000-500,000 acres.
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Wildlife and fish habitat

Restoration treatments under this alternative would benefit wildlife by improving habitat. The San
Antonio and Valle Vidal management areas recognize their importance as valuable wildlife habitat. There
are objectives to restore or enhance at least 50,000-150,000 acres of terrestrial habitat and reconstruct or
maintain 20-30 existing water developments for wildlife. Nonnative fish are reduced in 4-6 stream
reaches with native fish populations. There are objectives to improve habitat connectivity for terrestrial
and aquatic species and provide products and activities to educate the public about wildlife, fish, and
plants.

Access and recreation

This alternative includes a mix of developed and dispersed recreation similar to what currently occurs on
the forest. Maintenance of infrastructure, such as developed recreation sites and trails, would contribute
towards sustainable recreation by better meeting the needs of visitors and reducing ecological damage.
Increasing recreation infrastructure would be unlikely under this alternative. It would decommission or
eliminate unneeded forest roads and trails, while maintaining access for the public. There are objectives to
obliterate or naturalize at least 20 miles of unneeded roads and maintain at least 100 miles of open roads
and 100-300 miles of trails. There are objectives aimed at developing partnerships and maintaining
relevancy. There is an objective to reduce the back log of needed maintenance at developed recreation
sites by 50-60% from baseline levels. Areas receiving significant dispersed use, especially camping,
would be managed to reduce adverse impacts through a guideline and an objective that address adverse
impacts from dispersed camping sites.

Deliver provisioning ecosystem services

This alternative identifies the Jicarilla natural gas management area, the grasslands maintenance
management area, and the developed winter and summer resort management area, which support natural
gas production, forage availability, and developed recreation, respectively. Increased mechanical
treatment and support of a restoration economy create opportunities for small businesses and would make
fuelwood more available. Improved rangeland conditions would improve forage for livestock grazing and
wildlife. Current motorized access for traditional and cultural uses would be maintained.

Support traditional and cultural ways of life

This alternative also puts a greater emphasis on traditional communities and uses, recognizing the
importance of forest management’s contribution to cultural, social, and economic needs. There are
sections of the plan that define northern New Mexico traditional communities and uses and desired
conditions and guidelines that recognize and value their importance. Availability of traditionally used
products is protected. Current motorized access for traditional and cultural uses would be maintained.

Recommended wilderness

Recommended wilderness areas (9,189 acres) were selected where they would not limit ecosystem
restoration and opportunities for traditional and cultural uses and would not impact the management of a
watershed for downstream communities.

Alternative 3 — Maximize Access and Commodity Utilization

Alternative 3 responds to requests for more motorized recreation opportunities, enhanced mountain bike
trails, and increased opportunities for fuelwood and timber production to support local economic
development. This alternative also responds to public comments from those who do not want any
additional wilderness on the Carson.
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Alternative 3 relationship to significant issues

Vegetation management and fire and fuels management

Alternative 3 increases the rate of mechanical treatment to move toward vegetative desired conditions and
produce more forest products, particularly commercial timber. While naturally occurring, fires are
generally encouraged to perform their natural ecological role, they are restricted where they would
interfere with human uses such as timber production or recreation. Objectives are for a 10-year period and
include acre ranges specified for mechanical treatment and fire (see table 3).

Table 3. Alternative 3 acres of mechanical treatments and prescribed fire and wildfire

Vegetation Ecological Mechanical Treatment Prescribed Fire and Naturally Ignited
Response Unit (acres) Wildfire (acres)
Mixed Conifer with Frequent Fire 15,000-30,000 20,000-40,000
Ponderosa Pine 50,000-100,000 80,000-125,000

There are plan objectives for riparian, stream, and watershed treatment are the same as alternative 2.

Wildlife and fish habitat

The Valle Vidal and San Antonio Management Areas which provide wildlife habitat are removed. Habitat
in those areas would instead be managed using forestwide plan components. Other plan components for
wildlife habitat and connectivity are the same as alternative 2.

Access and recreation

Alternative 3 deemphasizes road decommissioning and looks for opportunities to convert non-system
routes to off-highway vehicle and/or mountain bike trails. There is no objective to obliterate unneeded
roads. There are objectives to maintain more miles of open roads (150 miles annually) and more miles of
trails (200-400 miles annually). New road construction can occur without the requirement to
decommission existing roads. Some developed recreation sites would be converted from single use to
group use, and there is an objective to create a new mountain bike trail system. The off highway vehicle
management area would provide off-highway vehicle opportunities in rugged terrain on the Camino Real
Ranger District. The Sipapu developed winter and summer resort management area would be expanded to
provide opportunities for ski area expansion.

Deliver provisioning ecosystem services

Human uses are accommodated through maintaining roads instead of decommissioning them. More
motorized access would provide more opportunities to collect fuelwood and other products. Increased
levels of mechanical treatment significantly increase levels of commercial timber harvest and would
create additional opportunities for small businesses and the local timber industry. The Jicarilla Natural
Gas management area and Grasslands Maintenance management area are unchanged from alternative 2.
The larger developed winter and summer resort management area would expand opportunities for the
recreation industry.

Support traditional and cultural ways of life

Alternative 3 also emphasizes traditional communities and uses. While no new roads or motorized trails
would be created by the plan, alternative 3 would allow the most potential for expanded motorized access
for traditional and cultural uses. This could also impact cultural resources and sacred sites due to
increased visitation.
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Recommended wilderness
Alternative 3 does not recommend any areas for wilderness designation.

Alternative 4 — Maximize Natural Processes

Alternative 4 was developed to respond to requests to reduce the amount of mechanical treatment and
motorized access. There is a heavier reliance on fire to move vegetation toward desired conditions. There
is a focus on road decommissioning and obliteration of unneeded and temporary roads. Alternative 4
responds to requests to reduce timber removal and provide more primitive non-motorized opportunities
on the Carson by recommending roughly 45,473 acres of wilderness.

Alternative 4 includes the following changes to management areas:

o Like alternative 2, Valle Vidal is identified as a management area, but with added restrictions,
including no timber harvesting.

o Expands the San Antonio management area proposed in alternative 2 to include Cebolla Mesa on
the east side of the Rio Grande gorge. This management area includes objectives for wildlife
connectivity, standards for seasonal road closures, and restrictions on the management of
vegetation.

e Adds the Wetland Jewels management area to add restrictions to, and focus restoration in 10
significant wetland complexes. This management area includes objectives that prioritize work
around wetlands and prohibits new roads, military ground operations, new utility infrastructure, and
the establishment of new mineral rights.

e Adds the Rio Grande cutthroat trout management area to identify areas on the Carson where
restoration of Rio Grande cutthroat trout habitat should be emphasized.

Alternative 4 relationship to significant issues

Vegetation management and fire and fuels management

Alternative 3 only uses mechanical treatment to treat hazardous fuels in the wildland urban interface, but
includes no mechanical treatment objectives. Naturally occurring fires are encouraged to perform their
natural ecological role and are the primary tool for forest restoration. Objectives are for a 10-year period
and include acre ranges specified for mechanical treatment and fire (table 4).

Table 4. Alternative 4 acres of prescribed fire and wildfire

Vegetation Ecological Mechanical Treatment Prescribed Fire and Naturally Ignited
Response Unit (acres) Wildfire (acres)
Mixed Conifer with Frequent Fire not applicable 25,000-50,000
Ponderosa Pine not applicable 50,000-100,000

Plan objectives for watershed treatment are the same as alternative 2. The objective to restore riparian
areas must be accomplished in the Wetland Jewels Management Area.

Wildlife and fish habitat

Alternative 4 includes the Rio Grande Cutthroat Trout Management Area which focuses the objective to
treat nonnative fish in 4-6 stream reaches specifically in certain watersheds. The Wetland Jewel
management areas focuses on invertebrate, fish, waterfowl, and water bird habitat. There are additional
restrictions on human use and objectives to remove unneeded structures or otherwise improve
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connectivity in the Valle Vidal and San Antonio management areas to improve wildlife habitat. The San
Antonio Management Area is expanded to include areas on the Questa Ranger District, east of the Rio
Grande.

Access and recreation

Though it does not close any roads, alternative 4 decreases opportunities for motorized access overall,
both winter over-snow and other motor vehicle use. It encourages road decommissioning, obliteration,
and naturalization of Forest Service system and non-system roads, as well as temporary roads. There is an
objective to double the rate of obliteration and naturalization of unneeded roads to 40 miles over 10 years.
The Valle Vidal, San Antonio, and Wetland Jewels management areas place some limits on motorized
over-snow use, motorized trails, and new permanent roads. The San Antonio Management Area is
completely closed, except for certain roads and one trail, during certain times of year to protect elk
calving and/or winter range. There would still be opportunities to collect fuelwood and other products, but
forest access would be limited in certain areas, during certain times of year, and to certain uses more than
under any other alternative. This alternative would provide the most primitive and semi-primitive
recreation opportunities.

Deliver provisioning ecosystem services

Alternative 4 does not include any grassland maintenance management areas. That would limit forage
availability, mostly in the southern portion of the westside districts, for livestock grazing and wildlife.
There would be much less commercial timber production, but opportunities to collect other forest
products would still exist, though the extent of those opportunities may be more limited due to limitations
on future road creation and management area restrictions. There is a focus on providing certain ecosystem
services in the Wetland Jewels (clean water, groundwater recharge, streamflow maintenance) and Rio
Grande cutthroat (native fish) management areas.

Support traditional and cultural ways of life

Motorized access could be reduced under alternative 4 because of direction to reduce roads as discussed
above. Road decommissioning in this alternative could reduce future motorized access for traditional and
cultural uses. However, with decreased motorized access also comes an increase in non-motorized
opportunities, which could increase privacy and confidentiality for cultural activities.

Less mechanical treatment could mean more uncharacteristic wildfire and less grassland restoration.
Combined with the loss of forage due to the removal of grassland maintenance management areas there
could be less opportunity for grazing under this alternative. Opportunities to collect forest products would
exist, though the extent of those opportunities may be more limited due to limitations on future road
creation and management area restrictions. Access limitations could result in more collection pressure on
some products such as fuelwood that rely on motorized access.

Recommended wilderness

Recommended wilderness areas (45,473 acres) were selected where wilderness protection would limit
commercial timber harvest and/or motorized use. They include those areas with wilderness characteristics
that are not part of an inventoried roadless area and therefore timber harvest is not already prohibited, or
are part of an inventoried roadless area where motorized use currently occurs.

Alternative 5 — Maximize Wilderness Protection

Alternative 5 was developed to respond to requests that all of the areas on the Carson evaluated as having
wilderness characteristics be recommended as wilderness. Since not all of the evaluated areas fit into the

Draft Environmental Impact Statement for the Carson National Forest Draft Land Management Plan
20



Chapter 2. Alternatives, Including the Proposed Plan

other alternative themes, this alternative responds to the request that at least one alternative analyze 100
percent of areas that have wilderness characteristics.

Alternative 5 is the same as alternative 2, except for the following sections:

o Emphasizes wilderness opportunities of solitude, apparent naturalness, and non-motorized, non-
mechanized recreation in a primitive setting.

o Includes all of the forestwide plan components, designated areas, and management areas identified
in alternative 2, but recommends as wilderness all 13 areas (67,996 acres) identified as having
wilderness characteristics.

Alternative 5 relationship to significant issues

Vegetation management and fire and fuels management

All objectives are the same as alternative 2. There would be some areas recommended for wilderness
where fire and fuels management that would otherwise occur would not.

Wildlife and fish habitat

Recommended wilderness would prevent habitat management in some areas, but could also reduce
wildlife disturbance.

Access and recreation

No roads or motorized trails would be closed, but snowmaobiling would be prohibited in several popular
areas. There would be more non-motorized recreational opportunities than under alternative 2, but not as
much primitive recreation as alternative 4.

Deliver provisioning ecosystem services
Provisioning ecosystem services would be similar to alternative 2.

Support traditional and cultural ways of life
Support for traditional and cultural ways of life would be similar to alternative 2.

Recommended wilderness
Recommends all areas identified as having wilderness characteristics (67,996 acres) as wilderness.

Alternatives Considered but Eliminated from Detailed Study

Federal agencies are required by NEPA to rigorously explore and objectively evaluate all reasonable
alternatives and to briefly discuss the reasons for eliminating any alternatives that were not developed in
detail (40 CFR 1502.14). Public comments received up until the release of this EIS include suggestions of
alternative methods for achieving the purpose and need. Some of these alternatives may have been outside
the scope of the plan revision process or already addressed by alternatives considered in detail. The Forest
carefully considered suggestions and has modified the plan and alternatives where appropriate. The
following alternatives were considered but dismissed from further evaluation in this EIS for the reasons
summarized below.
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Alternative that would restrict grazing

Several comments were received to reduce or restrict grazing in: riparian areas and high value water
sources such as wetlands, in Alpine Tundra vegetation areas, and in riparian areas with T&E species that
are dependent on these areas for habitat. A no grazing alternative would not meet legal direction that
forests will be managed using multiple use and sustained yield principles, as per the National Forest
Management Act and Multiple Use-Sustained Yield Act. Also, it would not allow the attainment of the
desired condition for livestock grazing to contribute to the long-term socioeconomic diversity, stability,
and cultural identity of local communities. Therefore, a no grazing alternative is inconsistent with existing
laws, Forest Service policy and direction, as well as the Forest Plan’s desired conditions.

Under all alternatives the rangelands management and livestock grazing program has multiple
mechanisms to evaluate, review, and adapt management as needed to effectively protect resources and
respond to changing conditions. Stocking decisions regarding the amount of livestock grazing authorized
for each grazing allotment are considered as part of project-level analysis (NEPA) and beyond the scope
of this programmatic analysis for the draft plan. Project-level analysis would cover changes to authorized
grazing through term grazing permits (subject to forest wide standards and guidelines); allotment
management plans; and annual operating instructions. In addition, the alternatives include a range of
options of how to deal with vacant and understocked allotments that could increase or decrease grazing
numbers. Based on this, it was concluded that a restricted grazing alternative was not necessary.

Alternative to conduct a grazing suitability analysis

A comment was received requesting that the Carson do a grazing suitability analysis as part of the draft
plan. This was considered as an alternative but not analyzed in detail. The 2012 planning rule does not
require that a suitability analysis be performed for grazing. The effects from grazing in each range
allotment are evaluated and adjusted (1) throughout the season when each pasture rotation is being
determined; (2) in detail at the beginning of the season when the annual operating instructions are
determined; and (3) comprehensively on 10 -1 5 year intervals, or more frequently when needed, as
grazing is periodically re-authorized through the NEPA process. This allows for any needed adjustments
to be made on a site specific basis to maintain and move toward desired conditions for watersheds,
wildlife habitat, and other resources.

Alternative to include all lands in the wilderness inventory as a recommended
wilderness

The Carson considered but did not include an alternative based on the comment “one alternative should
include the majority of the roughly 660,000 acres of inventoried areas.” There is no requirement in the
2012 Planning Rule for all lands included in the inventory and subsequent evaluation to be carried
forward in an alternative (FSH 1909.12, chapter 70.73). The planning rule requires that the responsible
official shall identify which specific areas or portions thereof, from the evaluation to carry forward as
recommended wilderness in one or more alternatives to be analyzed for effects. Additionally, not all lands
in the wilderness inventory have wilderness characteristics meaning they can be excluded from further
evaluation under the 2012 planning rule.

After completion of the inventory and the evaluation to determine what areas have wilderness
characteristics, the responsible official selected only those areas that had wilderness characteristics to be
considered for analysis. These areas were then considered for how they best met the intent of each
alternative.
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Alternative that would manage all lands in the wilderness inventory as roadless areas.

Not allowing road construction in all areas from the wilderness inventory while continuing to allow them
in non-inventory areas was not analyzed in detail. Most evaluation of the necessity of new roads would be
made at a project level under all alternatives. The wilderness inventory was a filter applied as part of the
wilderness recommendation process and not designed to evaluate the appropriateness of any other
management action, including roads. The need and appropriate location of new roads is better judged
against the suite of desired conditions defined by the complete plan rather than the limited criteria used to
identify wilderness inventory areas.

Alternative that would open or close roads

The scope of the Carson plan revision will not revisit the recent travel management decisions conducted
in accordance with the Travel Management Rule. Site specific decisions were made on all six districts that
closed the forest to cross-country travel and designated an open road system based on multiple factors
including public input. The transportation and forest access section of the plan incorporates these
decisions through a transportation standard that prohibits motor use off the designated road system that
states “motor vehicle use off the designated system of roads, trails, and areas identified on the Carson’s
most update motor vehicle use map is prohibited, except as authorized by law, permits, or orders, to
protect public safety and ecological resources.” Any future transportation system changes would be
covered under a separate NEPA analysis.

Alternative to identify 1,000-foot-wide utility corridor management areas

An alternative to make new and existing energy utility corridors 1,000-feet wide was considered but not
analyzed in detail. The plan has language that all utility infrastructure is the minimum required to meet
forest service needs and the interest of the public, does not cause environmental disturbance, and is
designed and located to minimize impacts to wildlife, scenery, and wildfire risk. To meet the requirements
of this plan language, the Carson will develop utility corridors that meet minimum legal requirements
while minimizing other impacts. Authorizations of standardized and very large utility corridors are
unlikely to meet these requirements for a large portion of the Carson. Additionally, project and site-
specific needs for utility corridor widths are analyzed and determined as part of the permitting process.

Alternative to designate the Upper Ponil Botanical Area in Valle Vidal

A comment was made to designate an area within Valle Vidal as the Upper Ponil Botanical Area. This was
considered as an alternative but not in detail. There is management direction for the bristlecone pine
vegetation community, which is within this area, and plan language for the Valle Vidal as a management
area that provide resource protections in addition to forest wide plan components.

Alternative that recommends 20 percent of ecosystems as wilderness areas

A comment was received to include 20 percent of all ecosystems on the Carson that are
“underrepresented” (less than 20 percent) in all wilderness throughout the United States as recommended
wilderness to “adequately protect ecosystem integrity and diversity as required by the 2012 Planning
Rule”. This was considered as an alternative but not analyzed in detail. Ecosystem integrity and diversity
are protected by other plan components. Recommendation as wilderness is not clearly the best
management tool for achieving this protection. The plan components for all vegetation in the plan are
designed to protect ecosystem integrity and diversity as required by the 2012 planning rule.
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Alternative that would limit road density forestwide

An alternative was suggested that would “include motorized route density standards to conform to the
best scientific recommendations, generally less than one mile per square mile”. This alternative was
considered but not in detail because recent site specific analysis and decisions have been made on the
forest that identified the open road system during the travel management process. Under the travel
management process, alternatives were developed and analyzed based on issues including the effects on
wildlife, sedimentation, and erosion. Decisions were based on a collaborative process and scientifically
based information and resulted in a current road density of about 1.1 miles per square mile. While it is
desirable to minimize new roads and decommission unneeded roads, managing toward a specific road
density would be arbitrary and would not meet the purpose and need.

Alternative that manages forest lands for carbon sequestration to offset greenhouse gas
emissions

An alternative was proposed to add plan language that would promote carbon sequestration on the
Carson. This alternative was considered but not analyzed in detail. The plan manages for overall
ecosystem function which implies inherent levels of carbon sequestration or greenhouse gas emissions.
Management to maximize carbon sequestration over other ecosystem services is not a goal of the plan.
The Forest Service is required to design new facilities that reduce energy usage to reduce greenhouse gas
emissions.

Alternative to incorporate the Southern Rockies Lynx management direction in plan

Canada lynx are not typically found on the Carson, since the forest naturally lacks the physical and
biological features necessary to sustain a population (USDI FWS 2014b). Historically, the Carson did not
support naturally resident lynx populations (USDI FWS 2014a). In 1999, Canada lynx were reintroduced
into southern Colorado, and on occasion an individual lynx may roam out of Colorado onto the Carson in
New Mexico. As Canada lynx is not known to den or breed on the forest, lynx analysis units have not
been established on the Carson, and the US Fish and Wildlife Service (USFWS) has not recommended
the Forest Service to do so. Since this species is a federally listed species, the Endangered Species Act
requires consultation with the USFWS during the NEPA process on any management activities that may
affect lynx or its habitat. Since a revised plan will provide management direction in potential lynx habitat
on the Carson, consultation with the USFWS will take place. A crosswalk was created to display the
Southern Rockies Management Direction and the Carson’s plan components that correspond to this
direction (appendix H).

Alternative that specifies how desired conditions will be achieved

The intent of the plan is to develop a vision for the future of the resources managed by the Carson. The
forest achieves this vision by developing and implementing projects and activities that will move toward
desired conditions. The plan is flexible so that as best available science changes or is improved, new and
different approaches can be developed and adopted in order to best reach desired conditions.

Draft Environmental Impact Statement for the Carson National Forest Draft Land Management Plan
24



Chapter 2. Alternatives, Including the Proposed Plan

Comparison of Alternatives

This section provides a summary of management under each alternative. Information in table 5 is focused on those activities, restrictions, or outputs that
can be quantitatively or qualitatively distinguished across alternatives.

Table 5. Primary differences between alternative content and outputs

Management Direction

Alternative 1

Alternative 2

Alternative 3

Alternative 4

Alternative 5

Mechanical treatment in ponderosa
pine

Mechanical treatment in dry mixed
conifer

Prescribed fire and naturally ignited
wildfire in ponderosa pine.*

Prescribed fire and naturally ignited
wildfire in dry mixed conifer. *Acres of
lightning-caused wildfire counted
toward this objective are only those
that make progress towards or
maintain desired conditions.

Miles of roads obliterated or
naturalized

Miles of roads maintained

No objectives, but
occurring at 934 acres
per year

No objectives, but
occurring at 434 acres
per year

No objectives, but
occurring at 1,234
acres per year

No objectives, but
occurring at 115 acres
per year

Objective to obliterate

70 miles per year, but

currently occurring at
much lower rate

No objectives but
currently occurring at
a rate of
approximately 500
miles per year

2,200 - 5,000
acres per year

550 - 1,000 acres
per year

8,000 - 12,500
acres per year

2,000 - 4,000
acres per year

Obliterate or
naturalize at least
20 miles per
decade

Maintain at least
500 miles
annually

5,000 - 10,000 acres per year

1,500 - 3,000 acres per year

8,000 - 12,500 acres per year

2,000 - 4,000 acres per year

No objective to obliterate or
naturalize roads

Maintain at least 650 miles
annually

No objectives, some
wildland-urban interface
treatment would occur
at a rate of about 580
acres per year

No objectives, some
wildland-urban interface
treatment would occur
at a rate of about 350
acres per year

10,000 - 17,500 acres
per year

2,500 - 5,000 acres per
year

Obliterate or naturalize
at least 40 miles per
decade, beginning in

WJIMA

No objectives

2,200 - 5,000
acres per year

550 - 1,000 acres
per year

8,000 - 12,500
acres per year

2,000 - 4,000
acres per year

Obliterate or
naturalize at least
20 miles per
decade

Maintain at least
500 miles
annually
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Management Direction

Alternative 1

Alternative 2

Alternative 3

Alternative 4

Alternative 5

Restore structure and function of
riparian areas

Provide sustainable recreation
opportunities

Existing wilderness
Recommend wilderness
Eligible wild and scenic rivers

Designated wild and scenic rivers
(managed by the BLM)

Valle Vidal Management Area

Grassland Maintenance Management
Area

Off Highway Vehicle Management
Area

San Antonio Management Area

Wetland Jewels Management Area

No objectives but
currently occurring a
rate of approximately

200 acres per year

No objectives, but
existing infrastructure
is currently not well
maintained

110,662 acres
0 acres

50 stream segments
would be eligible

5 miles of Rio Grande
River; 3.5 miles of
Red River.

100,000 acres

72,734 acres

0 acres (managed
under forestwide plan
components)

0 acres (managed
under forestwide plan
components)

0 acres (managed
under forestwide plan
components)

Restore at least
200-300 acres
per year

Objectives to
manage and
improve
recreation assets

110,662 acres
9,189 acres

50 stream
segments would
be eligible

5 miles of Rio
Grande River; 3.5
miles of Red
River.

100,000 acres

61,824 acres

0 acres
(managed under
forestwide plan

components)

117,035 acres

0 acres
(managed under
forestwide plan

components)

Restore at least 200-300 acres
per year

Objectives to manage and
improve recreation assets, plus
additional objectives to update
developed campgrounds from

single to group sites and create a
trail system for mountain bikes

110,662 acres
0 acres

50 stream segments would be
eligible

5 miles of Rio Grande River; 3.5
miles of Red River.

0 acres (managed under
forestwide plan components)

61,824 acres

2,978 acres

0 acres (managed under
forestwide plan components)

0 acres (managed under
forestwide plan components)

Restore at least 200-
300 acres in the
Wetland Jewel
Management Area per
year

Objectives to manage
and improve recreation
assets

110,662 acres
45,473 acres

50 stream segments
would be eligible

5 miles of Rio Grande
River; 3.5 miles of Red
River.

100,000 acres

0 acres (managed
under forestwide plan
components)

0 acres (managed
under forestwide plan
components)

148,000 acres

79,630 acres across 10
areas

Restore at least
200-300 acres
per year

Objectives to
manage and
improve
recreation assets

110,662 acres
67,996 acres

50 stream
segments would
be eligible

5 miles of Rio
Grande River; 3.5
miles of Red
River.

100,000 acres

61,824 acres

0 acres
(managed under
forestwide plan

components)

117,035 acres

0 acres
(managed under
forestwide plan

components)
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Management Direction Alternative 1

Alternative 2

Alternative 3 Alternative 4

Alternative 5

Rio Grande Cutthroat Trout
Management Area

0 acres (managed
under forestwide plan
components)

Suitable timber lands 382,355 acres

Projected timber sale quantity 4.9 41
(PTSQ) MMCF/decade average

Projected wood sale quantity 10.7 48.9

(PWSQ, MMCF/decade average)

Long-term sustained yield (LTSY) 10.7 MMCF/year

0 acres
(managed under
forestwide plan

components)

455,844 acres

10.7 MMCFl/year

0 acres (managed under
forestwide plan components)

145,316 acres across 3
areas

458,724 acres 351,970 acres
82.3 5.1
94.8 7.7

10.7 MMCFl/year 10.7 MMCFlyear

0 acres
(managed under
forestwide plan

components)

440,550 acres
41

48.9

10.7 MMCF/year

Annual total forest management jobs 1,508 1,731-1,738 1,976 - 1,980 1,478 - 1,483 1,728 - 1,733
Annual labor income (2016 dollars) $59,334,000 $69,132,000 - $80,059,000 - $80,159,000 $59,320,000 - $69,082,000 -
$69,274,000 $59,420,000 $69,182,000

*Acres of lightning-caused wildfire counted toward this objective are only those that make progress towards or maintain desired conditions.

Ability of each Alternative to Achieve the Desired Conditions

Table 6 through table 14 are organized by management need and focus on the ability of each alternative to achieve the desired conditions that were
developed to address the key issues that drove the need for change. These issues were identified from the assessment as those resource areas that were

most at risk as a result of management direction identified in the 1986 Forest Plan. The key for using the table 2 through 10 is as follows:

- = very ineffective at achieving desired conditions
- = ineffective at achieving desired conditions
Neutral/maintains = neutral or maintains current conditions
+ = effective at achieving desired conditions

++ = very effective at achieving desired conditions

Table 6. Comparison of the alternatives by management need to reduce tree density in ponderosa pine and dry mixed conifer forests to move toward desired

seral state conditions (open, uneven-aged) with mechanical treatment

Desired Conditions Alternative 1

Alternative 2 Alternative 3 Alternative 4

Alternative 5

Vegetative structure within historic range of variation --

+ ++ - +
Robust understory - -- -- + ++
High soil integrity and productivity (long term) Neutral/Maintains + + + +
High soil integrity and productivity (short term) Neutral/Maintains + - + +
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Desired Conditions

Alternative 1

Alternative 2

Alternative 3

Alternative 4

Alternative 5

Forest products provide a source of employment and
income over the plan period

High scenic integrity (long term)
High scenic integrity (short term)

Neutral/Maintains

++ ++

+ +

Neutral/Maintains

++

+

Table 7. Comparison of the alternatives by management need to restore historic fire regime in frequent fire forests through a combination of low intensity

wildland fire and prescribed fire

Desired Conditions

Alternative 1

Alternative 2

Alternative 3

Alternative 4

Alternative 5

Frequent, low-severity fire plays its natural role
Uncharacteristic, high-severity fire is rare
Satisfactory soil hydrologic function
Satisfactory nutrient cycling

Minimize impacts from prescribed fire emissions
(adverse health effects to sensitive persons)

High scenic integrity (long term)
High scenic integrity (short term)

Neutral/maintains

Neutral/maintains

Neutral/maintains

++ +
++ +
+ -
++ -
+ +

+

++

+

+

++

Table 8. Comparison of the alternatives by management need to reduce the risk of uncharacteristic high severity fire and protect communities

Desired Conditions

Alternative 1

Alternative 2

Alternative 3

Alternative 4

Alternative 5

Uncharacteristic, high-severity fire is rare
Protection of watershed/soil function
Protection of water quality

Protection of habitat

Wildland-urban interface fuel conditions facilitate
effective fire management

Low threat to values at risk
Protection of recreation settings
Protection of heritage resources

Prevention of uncharacteristic, high emission-
producing fire (smoke)

Low fire suppression/ rehabilitation cost

Neutral/maintains

++ +
++ +
++ +
++ +
+ +
+
+ +
+ +
+ +
+ - -

Neutral/maintains

+

+
+
+
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Table 9. Comparison of the alternatives by management need to protect and restore springs and wetlands and the need to define riparian management zones

with additional protections for riparian resources

Resource Desired Conditions Alternative 1 Alternative 2 | Alternative 3 | Alternative 4 | Alternative 5
Springs/Wetlands | Satisfactory availability of riparian habitat Neutral/maintains + + + +
Springs/Wetlands | Water quantity/quality sufficient to support ecosystem and + ++ + + ++

human needs
Springs/Wetlands | Prevent trampling of vegetation and soils + ++ ++ ++ ++
Riparian Riparian areas are intact and functioning properly ++ ++ ++ ++
Riparian Management in riparian areas moves them toward desired + ++ ++ ++ ++
conditions

Table 10. Comparison of the alternatives by management need to restore grassland by reducing encroaching conifers

Desired Conditions Alternative 1 | Alternative 2 | Alternative 3 | Alternative 4 | Alternative 5
Grass, forb, and shrub diversity and cover - ++ ++ - T+
Grasslands present in historic extent -- + + R +
High quality habitat for grassland species - ++ o+ + —
Satisfactory nutrient cycling - + + - +

Table 11. Comparison of the alternatives by management need to adaptively manage for resilient ecosystems

Desired Conditions Alternative 1 | Alternative 2 | Alternative 3 | Alternative 4 | Alternative 5
Reduces tree densities - + ++ - +
Adapts management based on observed successes - ++ + + +

Table 12. Comparison of the alternatives by management need to develop plan guidance for wildlife habitat needs

Desired Conditions Alternative 1 Alternative 2 | Alternative 3 Alternative 4 Alternative 5

Minimal risk of adverse impacts from uncharacteristic wildfire (wildland- - ++ + + +
urban interface)

Habitat for species w/high viability risk - + + + +
Protection of rare and endemic species - + + + +
Habitat provided for species of conservation concern Neutral/maintains ++ + + ++
Habitat provided for migratory bird species - + + + +
Habitat provided for listed species + ++ ++ ++ ++
Habitat connectivity - ++ + ++ ++
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Table 13. Comparison of the alternatives by need to manage recreation to be relevant and responsive to user needs

Desired Conditions

Alternative 1 | Alternative 2 = Alternative 3

Alternative 4

Alternative 5

Activities important to traditional communities are available

A variety of high quality dispersed and developed rec opportunities exist
Opportunities are adaptable to changing uses and trends

Opportunities are sustainable and support local economic and cultural vitality
A system of motorized and non-motorized trails meet public need

Recreation opportunities exist relevant to the recreation opportunity spectrum

+

++

++

+ o+ |+ |+

++

++

+

+

++

+

+

+

+ 4+ + |+

Table 14. Comparison of the alternatives by management need to contribute to opportunities for traditional and cultural uses

Desired Conditions

Alternative 1 | Alternative 2 | Alternative 3

Alternative 4

Alternative 5

Resources important to traditional use are available and sustainable
Access is available to places of traditional use

Access for work to acequias is available

Activities important to traditional communities are available

Forage for livestock grazing exists

Grazing contributes to cultural and economic needs

Forest products (including fuelwood) are available for traditional needs

+

+

+

++

+

++

++

++

++

+

++

+

++

++

++

++

Neutral/maintains

+

+

+

+
+
+
+

++

+

++
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Chapter 3. Affected Environment and Environmental
Consequences

This chapter summarizes physical, biological, social, and economic environments of the planning area
and effects to those environments of implementing each alternative. It also presents the scientific and
analytical basis for the comparison of alternatives presented in chapter 2.

The land management plan provides a programmatic framework that guides site-specific actions but does
not authorize, fund, or carry out any project or activity. Because the land management plan does not
authorize or mandate any site-specific projects or activities (including ground-disturbing actions), there
can be no direct effects. However, there may be implications, or long-term environmental consequences,
of managing the forest under this programmatic framework. Those environmental consequences are
described in this chapter. Consequences are based on predicted implementing activities and are meant to
compare alternatives on a programmatic level, rather than provide exact measurements of effects.

Assumptions Common to All Resources
The following assumptions were made for this analysis:

e Land management plans do not have direct effects. They do not authorize or mandate any site-
specific projects or activities, including ground disturbing actions. However, there may be
implications, or longer term environmental consequences, of managing the forest under this
programmatic framework.

e Plan decisions (desired conditions, objectives, standards, guidelines) and other plan direction
(management areas and monitoring) would be followed when planning or implementing site-
specific projects and activities.

e Law, policy, and regulations would be followed when planning or implementing site-specific
projects and activities.

e Funding levels would be similar to the past 5 years.

e The planning timeframe for the effects analysis is 10 tol15 years; other timeframes may be
specifically analyzed depending on the resource and potential consequences.

e Monitoring identified in the “Monitoring” chapter would occur and the land management plan
would be amended, as needed, during the life of the plan.

Management Implications of Projected Future Climate

Climate scientists agree that the earth is undergoing a warming trend and human-caused elevations in
atmospheric concentrations of carbon dioxide (CO2) and other greenhouse gases are chief among the
potential causes of global temperature increases. The concentrations of these greenhouse gases are
projected to increase into the future, and climate shifts will intensify the risk of ecosystem change in
terrestrial and aquatic systems, affecting ecosystem structure, function, and productivity and threatening
ecosystem services (Gowda et al. 2018; USDA FS 2010b, 2014a).The uncertainty that accompanies a
changing climate creates challenges for natural resource management and dependent communities
(Gowda et al. 2018; Hand et al. 2018; Jantarasami et al. 2018). Broad scientific ecological knowledge is
based on observations of natural process and interaction under past and current climatic conditions.
Complex interactions will occur among species as they migrate and adapt in response to changing
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environmental conditions. Future management will benefit by being adaptive, innovative, and flexible as
species associations and environmental stressors without historical equivalent emerge (Millar et al. 2007).

Management that reduces stressors that are well understood will produce ecosystems with better baseline
resiliency and more adaptive capacity to continue to function in the face of other, more uncertain stressors
(Hanberry et al. 2015). Strategies for management that take climate uncertainty into consideration are
integrated throughout the plan. Together they provide a framework for management that would:

e restore and maintain composition, structure, and function of ecosystems;
e move highly departed ecosystems toward desired conditions;
o reduce the threat of uncharacteristic wildfire while promoting natural fire as a process;

e promote interconnectedness of habitat to allow for species adaptation, including genetic and
behavioral interactions; and

e maintain the quality, distribution, and abundance of habitats to support recovery and stabilization of
federally listed and other species.

The implications of climate change for both society and natural resources are profound and complex, as
are the challenges of integrating adaptation and mitigation responses. A successful approach will be based
on thorough assessments and well-tailored policies, engaging a full range of stakeholders across the
landscape in activities for adaptation, mitigation, and education (USDA FS 2010b). While the Carson is at
lower risk of climate related future change than some other national forests in the Southwestern Region,
there are changes that are likely to occur and a high likelihood that communities around the forest will be
negatively affected (Hand et al. 2018; USDA FS 2014a).

All action alternatives have incorporated climate change into the management of resources and have
pinpointed desired conditions and objectives that increase the ecological resiliency of the Carson to
predicted changes in climate. For example, the vegetation management practices outlined under all action
alternatives are capable of reducing drought stress and the risk of uncharacteristic fire, both of which are
consequences of changing temperature and precipitation regimes combined with uncharacteristically
dense and fuel-laden forests. Management practices are also designed to allow for the flexibility to
address changing conditions over time.

The Forest Service is currently engaged through multiple approaches in developing strategies and tools to
address climate change. The National Roadmap for Responding to Climate Change outlines broad
assessment, engagement, and management actions for National Forests to follow (USDA FS 2010b). The
FS Climate Change Resource Center (USDA FS 2018) is an online climate change information
clearinghouse. It has information for land managers on basic climate science, topic pages on natural
resource science and management related to climate change, video courses, case studies, and climate
change tools. Additional strategies and tools will be needed in the future as patterns of change arise and
scientific understanding develops.

Vegetation Communities and Fuels

A primary goal of plan direction related to the vegetation component is to provide for ecological integrity
and sustainability, supporting a full range of native plant and animal species while providing for the social
and economic needs of human communities. Healthy, resilient landscapes have a greater capacity to
survive natural disturbances and large-scale threats to ecological sustainability, especially under changing
and uncertain future environmental conditions, such as those driven by changing climate and increasing
human use (FSM 2020). Fire has long played a role in shaping the vegetation of the Carson, and in turn
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vegetation is the fuel that carries fire. The integrity of much of the Carson is dependent on fire as a
frequent disturbance since the structure and function of vegetation are closely intertwined with the
disruptive and regenerative process that fire initiates. Because of their close interdependence, vegetation,
and fuels are examined together in this section.

Description of Affected Environment

General Vegetation and Fuels—Affected Environment

This section describes vegetation and vegetation as fuel for wildfire in general terms. Many management
decisions have distinct impacts in different vegetation types, or are specific to areas that are dominated by
a subset of the kinds of vegetation that occur across the Carson. Specific vegetation communities are
described in the sections that follow.

There are thirteen major vegetation communities on the Carson whose distribution is shaped by elevation
and topography (table 15). The landscape of the Carson is fairly evenly distributed among three broad
classes of vegetation communities (vegetation systems): high elevation forests (27 percent), frequent fire
forests (31 percent), and woodlands (25 percent). Sagebrush shrublands are found at the lowest elevations
(3.7 percent). Grasslands and riparian areas occur across the forest at a wide range of elevations and make
up about 8 and 3.5 percent of the Carson, respectively. Alpine and tundra make up less than one percent of
the Carson, and aspen occurs as a seral state (4.5 percent) or minor inclusion in the forested communities.

The vegetation analysis in this section is organized using three taxonomies. The most generalized tier
describes vegetation systems that are broad conglomerates of similar plant habit and species associations.
Generally these groups follow elevational gradients, but are also influenced by similar characteristic
disturbances and stressors and therefore the impacts of management are similar. Some vegetation systems
are composed of multiple vegetation communities. A vegetation community is an ecosystem type
describing ranges of biophysical themes (e.g., fire history, site potential, dominant species, vegetation
associations, soils, landscape features, climate, etc.) that prevail under the characteristic disturbance
regime (e.g., fire, insects and disease, etc.). On the Carson most vegetation communities can be described
and mapped using the third taxonomy in this analysis, the ecological response unit framework. Ecological
response units are map unit constructs, technical groupings of vegetation with similar site potential and
disturbance history that define a spatial distribution on the landscape. In their definition, ecological
response units include a desired distribution among seral states that is influenced both by natural
processes and management. The acreages and modeling in this analysis are ecological response unit-based
but aggregated or interpreted at the vegetation system level.
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Table 15. Vegetation communities on the Carson by vegetation system

Vegetation System Vegetation Community Acres Percent*
Alpine and Tundra Alpine and Tundra 9,996 0.6
High Elevation Forest Bristlecone Pine 4,585 0.3
High Elevation Forest Spruce-Fir Forest 289,929 18.3
High Elevation Forest Mixed Conifer with Aspen 130,959 8.3
Aspen? Aspen 71,551+ 4.5+
Frequent Fire Forests | Mixed Conifer-Frequent Fire 182,847 115
Frequent Fire Forests Ponderosa Pine Forest 312,900 19.7
Woodlands Pinon-Juniper Woodland 178,196 11.2
Woodlands Pinon-Juniper Sage 217,326 13.7
Shrublands Sagebrush Shrubland 59,144 3.7
Grasslands? Montana Subalpine Grassland | 125,351+ 7.9+
Riparian Wetland Riparian3 36,366+ 2.3+
Riparian Forest and Shrub Riparian 19,948 1.3

1. Aspen acres include only those acres counted as a seral state in spruce-fir forest and mixed conifer with aspen vegetation
communities. There are additional unquantified acres of aspen that occur as minor inclusions in the frequent fire forest
communities.

2. Grassland acres include only those acres in the montane subalpine grassland vegetation community. There are additional
unquantified grassland acres that occur in the herbaceous riparian community, or as minor inclusions in forests, woodlands,
and shrublands.

3. The wetland riparian vegetation community acres include only those in the herbaceous riparian ecological response unit. There
are additional unguantified acres of Wetland Riparian that occur as a minor inclusion in other communities.

4. Percentages do not add up to 100 percent since some communities overlap, and every acre on the Carson is not represented
by one of these communities.

The ecological integrity of all vegetation communities on the Carson is currently at least slightly altered
from both the reconstructed historic condition and desired conditions. The reasons for and degree of that
departure vary by community and are summarized in table 16 and discussed in detail in the sections that
follow.

Three impacts on current vegetation condition are pervasive; past practices of widespread selective
logging, intensive unmanaged grazing, and fire-suppression had impacts that are still evident. Throughout
the southwestern U.S., 20th century fire exclusion, selective logging, and intensive unmanaged grazing
significantly altered vegetative species composition and stand structure. Many of the largest, oldest trees
were removed for timber, leaving smaller, younger trees and many legacy roads. Unmanaged grazing
degraded watershed conditions and removed grass cover that carried fire. Fuels, in the form of dead
woody material and living trees, built up because fires were less common and were usually extinguished
quickly when they did start. Increased fuel loading has contributed to altered fire regimes in many of
northern New Mexico’s forests, woodlands, and shrublands.
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The risk ratings in table 16 account for current condition and trend and provide the basis for the affected environment discussions that follow.

Table 16. Summary of risk for terrestrial ecological response units

Mixed
Alpine Montane Mixed Conifer Pifion- Pifion-
Ecosystem and Subalpine Bristlecone | Spruce-Fir Conifer Frequent Ponderosa Juniper Juniper Sagebrush
Characteristic Tundra Grassland Pine Forest with Aspen Fire Pine Forest | Woodland Sage Shrubland
Seral state Low Moderatel Moderate Low Low High High Low Moderate Moderate
Ecological .
status Moderate High Moderate Moderate Low Moderate Moderate Moderate Moderate Moderate
Groundcover Moderate Moderate Moderate Low Low Low Moderate Moderate High High
Not Not
Coarse vyoody Not Not Applicable Low Low Moderate Low Moderate Moderate Applicable
debris Assessed Applicable
Assessed Assessed
Not Not Not Not
Snag density | Applicable Applicable Applicable Low Low Moderate High Low Low Applicable
Assessed PP Assessed PP
Mean patch Not Not
siz% Applicable Moderate Applicable Low Moderate High High Low Low High
Assessed Assessed
Not
Fire frequency | Applicable Moderate Low Moderate Moderate High High Moderate High Moderate
Assessed
Not Not
Fire severity | Applicable Low Applicable Moderate Moderate High High Moderate High Moderate
Assessed Assessed
Fire Regime
Condition Low Moderate Moderate Moderate Moderate High High Moderate High High
Class
Insect & Not
di Applicable Low Low Moderate Moderate High High Moderate High Low
isease
Assessed
Soil condition Moderate High Moderate Low Low Moderate Moderate Moderate High High
So;:;r;)rs(;on High Moderate High High High High Moderate Moderate Moderate Low

1. The moderate departure in the montane subalpine grassland ecological response unit is based on woody species encroachment alone (38% departed). When departure due to ruderal
species is also considered, departure is high (75%).
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Since the arrival of Euro-Americans, herbaceous understory vegetation has been reduced by increasing
tree densities in established forest and woodland stands and encroachment of new forest, woodland, and
shrub species into grasslands (Allen & Breshears 1998; Clary 1971). Total vegetative groundcover is
departed from desired conditions in all vegetation communities on the Carson; anywhere from 14 to 59
percent. High-elevation forests are least departed. In the frequent-fire forests herbaceous cover has been
replaced by live trees or organic litter. The woodlands and shrublands are most departed with less than
half their historic levels of herbaceous cover.

Alpine and Tundra Affected Environment

Alpine and tundra is a small but important vegetation community, found at the highest elevations of the
Carson. It is present only on the Questa and Camino Real ranger districts, mostly in wilderness areas.
While it is rare on the Carson, it is even rarer in the surrounding landscape. Alpine and tundra on the
Carson has low departure from desired conditions. The Carson has a significant role in maintaining alpine
and tundra, and to the degree that this vegetation community is less departed on the Carson than off the
forest, is an important refuge for dependent organisms.

In some areas alpine and tundra is impacted by past grazing and ongoing recreation. Until recently, most
Alpine areas on the Carson were grazed during the summer. This likely has altered species composition
(Romme, Floyd, et al. 2009) and has subjected some areas to wind erosion, leaving only the rocky
substrate (Fletcher & Robbie 2004). Vegetative groundcover is 33 percent less than reference and
ecological status is moderately departed, mainly reflecting a decrease in overall cover. Romme and others
(2009), “speculate that general [historic] vegetation structure and distribution resembled what we see
today....” Hikers and horseback riders mainly affect vegetation and soils in localized areas, but recovery
from any damage is slow and not guaranteed (Pase 1994). Recent fire in Alpine and Tundra has been
characteristically rare.

The threats to alpine and tundra include localized impacts from recreation. Given its current limited extent
and elevation constraints, alpine and tundra is very susceptible to climate change on the Carson and is
likely to decline in western mountain systems generally (USDA FS 2010c).

High Elevation Forests—Bristlecone Pine Affected Environment

Bristlecone pine is the rarest vegetation community on the Carson, found only on the Questa and Camino
Real ranger districts. The risk of not achieving desired conditions in the future is moderate. The Carson
has a unique influence on the sustainability of the system. Departure may be higher on forest than off, and
Bristlecone pine may be an important vegetation community to restore at the plan scale.

On the Carson there is an overrepresentation of closed tree canopy and a decrease in vegetative ground
cover overall. This may be the result of fire exclusion, but it is unlikely that just over a century of indirect
human impacts have had a significant effect on a tree that can live for more than 2,400 years. On the
Carson, there has been essentially no recent fire in bristlecone pine.

The greatest threats to bristlecone pine are insect and disease pathogens that are not currently active on
the Carson but are active nearby. Mountain pine beetle (Dendroctonus ponderosae) is a native insect that
favors lodgepole and ponderosa pine, but may attack other species (Tomback et al. 2011). White pine
blister rust (Cronartium ribicola) is a fungal infection, introduced to the Pacific Northwest around 1910.
It has since spread through white pine and alternate species, including Bristlecone Pine, causing mortality
in parts of New Mexico and Colorado, including the Santa Fe and Rio Grande NFs.
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High Elevation Forests—Spruce-Fir Forest Affected Environment

The Spruce-Fir Forest (SFF) community is the third most abundant on the Carson, and also common in
the broader landscape. It occupies the coldest and wettest forested slopes, ridges, and valleys on every
ranger district except Jicarilla. The risk of not achieving desired conditions in the future is low to
moderate.

Departure in Spruce-Fir Forest is mostly due to a legacy of timber harvest that removed old trees and built
roads. Effects of logging between 1950 and the late-1970s are still evident in a shift of size classes from
large to medium trees. Logging also removed organic matter from the system, an effect not caused by
other types of disturbance (such as insects), which leave large standing and dead trees in place (Romme,
Allen, et al. 2009). Snag and down woody debris abundance are less than half of desired condition.

Logging roads are prevalent and may affect Spruce-Fir Forest more substantially than any other human-
induced change through wildlife habitat loss, habitat dissection, increased edge, and decreased interior
habitat (Romme, Floyd, et al. 2009). Roads also have indirect or secondary effects, such as corridor
avoidance by wildlife, road kill, impacts from increased human access, and spread vectors for invasive
species (Romme, Floyd, et al. 2009; Watson 2005).

The current disturbance regime is not significantly altered from reference condition (Schoennagel et al.
2004; Vankat 2013). Characteristic insect, disease, and wind-throw events have occurred throughout the
20th century. While there have been few recent large fires in Spruce-Fir Forest, long fire-free intervals are
not inconsistent with desired conditions, and the ecological effects of fires that occurred have been typical
(Romme, Floyd, et al. 2009). The proportion of aspen exceeds that of the desired condition but its
distribution is probably not significantly altered (Romme, Floyd, et al. 2009). There is a slight decrease in
vegetative ground cover, likely a direct result of human disturbance, road construction, and concentrated
recreation.

Spruce-Fir Forest has been subject to severe defoliation by the western spruce budworm (Choristoneura
freemani, formerly C. occidentalis), a native defoliating moth that often causes the greatest defoliation to
its preferred hosts, Douglas-fir, white fir, and spruce (USDA FS 2014b). Multiple consecutive years of
heavy feeding by western spruce budworm can result in reduced tree growth, top-kill, and predisposition
to bark beetle attack. Direct tree mortality can result from repeated defoliation and often occurs in the
understory, where the trees are heavily fed upon by budworm larvae descending from the upper canopy.

Spruce-Fir Forest is moderately to highly vulnerable to climate change effects, particularly poor forest
regeneration following stand-replacing fire and drought.

High Elevation Forests—Mixed Conifer with Aspen Affected Environment

Mixed Conifer with Aspen (MCW) is less common on the Carson than it is in the surrounding landscape.
It occurs on every ranger district except for Jicarilla. The risk of not achieving desired conditions in the
future is low to moderate.

Compared to desired conditions, there is an overrepresentation of medium size classes, fewer large trees,
and less aspen regeneration. Selective harvesting in the 1960s and 70s altered stand structures by
removing high-value, large, overstory Douglas-fir trees, and shifting composition toward dense, moderate
size true firs (Fruits 2014; Romme, Floyd, et al. 2009). By contrast, natural disturbance kills many small
trees, as well as some overstory trees of all fire intolerant species (Romme, Floyd, et al. 2009). Some
killed trees remain in the system as coarse woody debris, as opposed to the complete removal that results
from harvest. On the Carson, timber harvesting has reduced coarse woody debris by greater than two-
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thirds and there are slightly fewer snags per acre than there would have been historically. As in Spruce-Fir
Forest, legacy logging roads are common in most local zones.

The presence and distribution of aspen as a seral state in Mixed Conifer with Aspen is dependent on fire.
Most aspen stands establish following a crown fire and aspen regeneration is stimulated by fire (Jones &
DeByle 1985; Margolis et al. 2007). While the extent of aspen occurrence is largely dependent on long
interval, stand replacing fire, and therefore may be similar to reference conditions (it is slightly
underrepresented on the Carson), the structure of aspen stands is currently altered. Conifers as an
understory component in aspen are increasing, as they are in the rest of the vegetation community, and the
majority of aspen trees are mature to over-mature.

The vulnerability of Mixed Conifer with Aspen to climate change at the plan scale is moderate to low, and
is particularly low in the northern portion of the Tres Piedras Ranger District (USDA FS 2014a).
However, fire frequency is regulated by late-melting snowpacks and frequent summer rains (Romme,
Floyd, et al. 2009), both of which may be altered by climate change, increasing the risk of more frequent
stand-replacing fires. Spruce budworm will continue to be a persistent defoliator, but the warmer and drier
conditions projected in future climate change scenarios could reduce budworm activity and temper
severity of future budworm outbreaks (USDA FS 2014b). Root diseases often proliferate on stressed

trees, so their significance increases following drought, which may become more likely with climate
change. Infected trees, especially true firs and Douglas-fir, then become more susceptible to bark beetle
attack (USDA FS 2014b).

Frequent Fire Forests — Mixed Conifer-Frequent Fire Affected Environment

The Mixed Conifer-Frequent Fire (MCD) community occupies warmer, dryer mixed conifer sites that
support more frequent, low to mixed severity fire. It occurs on every ranger district except Jicarilla. The
risk of not achieving desired conditions in the future is high.

Throughout the southwestern U.S., 20th century fire exclusion, selective logging, and intensive
unmanaged grazing significantly altered species composition and stand structure in Mixed Conifer with
Frequent Fire communities. Many mature, large ponderosa pine and Douglas-fir trees have been replaced
by dense stands of young trees (Reynolds et al. 2013) and closed tree canopies are overrepresented
compared to desired conditions. Without fire, shade-tolerant, less fire-resistant species are able to
establish and mature more easily. White fir and Douglas-fir have in-filled and become more common as
dominant species, increasing stand density and species homogeneity (Reynolds et al. 2013). Aspen is
much less common; occupying about one-sixth of its reference extent. Patch size has increased as large
overstory trees were harvested, and mixed-severity fires no longer maintain heterogeneity (Reynolds et al.
2013).

The combination of dense, homogeneous forests and a shift toward less fire-resistant species results in
fires that burn into the crowns of large trees and more intensely across the landscape. While fire
frequency has been below historic levels, for those fires that have occurred, burn severities have been
uncharacteristically high.

It is assumed that dense, crowded stands have also increased the potential for bark beetle activity to
contribute to greater tree mortality when outbreaks do develop (USDA FS 2014b). Current stand structure
encourages the expansion of dwarf mistletoe, resulting in direct mortality and slower growth of trees that
do survive, along with other changes that together make forests more susceptible to damaging fire (Evans
et al. 2011).
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The vulnerability of Mixed Conifer — Frequent Fire communities to climate change at the plan scale is
generally low (USDA FS 2014a). This community spans a wide climatic range from hot, dry, ponderosa
forests to cool, moist, Spruce-Fir Forests, and incorporates characteristics of both. It may persist in the
face of large climate fluctuations were it in a stable, resilient condition. However, secondary impacts of
climate change, including more common fire and drought and more impact from insects and diseases,
may stress already overgrown Mixed Conifer — Frequent Fire forests. Water-stressed mixed conifer forests
would be more susceptible to bark beetle activity, and large scale disturbances such as fire may help
initiate some outbreaks, especially those of Douglas-fir beetle.

Frequent Fire Forests — Ponderosa Pine Affected Environment

The Ponderosa Pine Forest community is the most abundant on the Carson and common on all ranger
districts. Historic stand structure in Ponderosa Pine Forest has been well-documented and current
conditions are clearly departed from historic structure. The function of the vegetation community is at
high risk as a result.

As ponderosa pine trees mature, they develop adaptations that protect them from fire, including fire
resistant bark, self-pruning lower branches, cones held high above the ground, open branches and needles
that do not readily carry fire, deep roots, and thick bud scales (Vankat 2013). Historically, open stand
structure was maintained by frequent surface fire, which killed most small and shade tolerant trees, but
left mature, fire resistant ponderosa pine. Beginning in the 1800’s, heavy unmanaged grazing and
subsequent fire suppression drastically reduced the frequency and extent of fires and allowed dense tree
regrowth (Romme, Floyd, et al. 2009).

Beginning around the turn of the 20th century and continuing into the 1950s, high-grade logging on what
is now Carson removed much of the merchantable timber from accessible Ponderosa Pine Forest
(Romme, Floyd, et al. 2009). What remains in many areas are even-aged, relatively young stands that did
not exist historically. Tree densities have at least tripled, patch size has increased, and structural diversity
has decreased.

The desired fire regime is one of mostly low-severity fire, but as open spaces fill in horizontally and
vertically, increased fuel continuity has resulted in wildfires that burn with extraordinarily high severities.
Forests often follow uncharacteristic trajectories after stand replacing fire, transitioning to dense
ponderosa pine regeneration that is vulnerable to another fire or to non-forested grass/shrub vegetation
states (Savage & Mast 2005).

Vegetative groundcover is sparser than desired. This is caused partially by human disturbance (e.g., road
construction and concentrated recreation), but also by forest infill, which reduces the size of openings
where percent cover, abundance, and diversity of grass-forb-shrub communities tend to be greatest
(Reynolds et al. 2013). With additional tree cover and the effects of historic unmanaged grazing, the
presence of herbaceous plants has been reduced in general, and some species may have become rare or
extirpated entirely (Romme, Floyd, et al. 2009). Decreased grass cover may also affect a reduction in
mycorrhizal fungi, which support plant nutrition, nutrient cycling, and soil structure (Reynolds et al.
2013).

Southwestern dwarf mistletoe (Arceuthobium vaginatum subsp. cryptopodum) is the most damaging
pathogen in Ponderosa Pine Forest on the Carson. The parasitic plant is persistent and chronic, with
infection rates ranging from 21 to 66 percent (USDA FS 2014b). There is general agreement that
mistletoe severity and continuity throughout the Southwest has increased over the past century due to
harvesting practices, and infilling and closure of forest canopies that allowed densely stocked young trees

Draft Environmental Impact Statement for the Carson National Forest Draft Land Management Plan
39



Chapter 3. Affected Environment and Environmental Consequences

to become established under infected overstory seed trees, which resulted in an increase in the number of
infected trees (USDA FS 2014b). Dense, crowded ponderosa pine stands have also increased the potential
for bark beetle activity and contribute to higher mortality levels when drought-related outbreaks develop
(USDA FS 2014b). Climate change is expected to increase stress and make forested environments more
susceptible to pathogens in the future (USDA FS 2014b).

The greatest threat to Ponderosa Pine Forest may be from uncharacteristic wildfire, which can
significantly alter stand structure or result in type conversion to grass or shrub systems (Savage et al.
2013). Stand density and structural changes as a result of past human intervention produce tree mortality
and burn severities that would not have occurred in the past (Allen et al. 2002). Larger and more frequent
fires since 1986 have been closely linked to earlier spring snowmelt (Westerling et al. 2006), and a trend
toward more years with earlier runoff has already been documented and is predicted to intensify under a
warming climate (Barnett et al. 2008; USDA FS 2010c). Thus, climate change alone would be expected to
increase the amount of fire in ponderosa pine forest, but with the added effects of anthropogenically-
altered stands, severe and frequent fires in the future seem inevitable.

Aspen Affected Environment

Aspen is an important component of frequent-fire and high elevation forests. The desired conditions for
aspen within these communities range from small, transient inclusions at lower-elevation, drier sites to
more persistent and expansive early-seral patches at higher elevations. Aspen provides ecosystem services
including higher water yield than other upland forested types, forage, wildlife habitat, fire protection in
some conditions, and aesthetic values that attract recreationists (DeByle & Winokur 1985).

Aspen stands are not permanent on the Carson. They occur as temporary seral states in other vegetation
communities and are eventually overtaken by conifer infill. They may remain a part of the landscape
where disturbance encourages aspen regeneration. Aspen is currently overrepresented in Spruce-Fir
Forest, but declining elsewhere. Everywhere that fire regimes have been disturbed by humans, conifers as
an understory component are increasing and there is less opportunity for new aspen establishment. Fire in
existing aspen stands would have been more common prior to heavy grazing by sheep during the late 19th
and early 20th centuries. There is evidence that aspen historically supported a more dense grass
understory, which carried mixed severity fires at shorter intervals, repressing conifer establishment and
stimulating aspen sprouting (Jones & DeByle 1985). Maintained by this type of fire, aspen stands may
have persisted more so in the past than they do today (Romme, Floyd, et al. 2009). Direct browsing of
aspen seedlings by wild ungulates and domestic livestock has been shown to reduce aspen regeneration,
but to what degree or any anthropogenic influence on that impact has not been quantified (Romme, Floyd,
et al. 2009). Recent aspen mortality has been widespread, thought to be related to drought and chronic
defoliation by western tent caterpillar (Malacosoma californicum) and large aspen tortrix moth
(Choristoneura conflictana) over the last decade. This is a trend across the Carson and New Mexico, and
while extensive aspen mortality may not be unprecedented, the species has decreased in abundance
recently in the surrounding landscape (USDA FS 2014b).

Woodlands — Pifion-Juniper Woodland Affected Environment

Pifion-Juniper Woodland (PJO) is common in the Canjilon and Jicarilla Ranger Districts, but occurs on all
ranger districts. The risk of not achieving desired conditions in the future is moderate due to departed
current soil and understory vegetation conditions.

While seral-state distribution is close to desired conditions, stand density has fluctuated recently from
over-dense to more open as a result of a drought-related bark beetle outbreak from 2002-2004 that killed a
significant portion of the pifion pine component in some woodlands of central and northern New Mexico
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(USDA FS 2014b). The denser condition lead to lower soil moisture and a corresponding decrease in
understory cover (Jacobs 2008). In turn, these contributed to a significant reduction in vegetative
groundcover. Groundcover is also reduced by high open and closed road densities. Cover from blue
grama and sideoats grama in particular are both well below the desired condition.

A warmer, wetter climate since the late 1800s and increasing atmospheric carbon dioxide (CO;) have
favored increased extent and density of tree cover in Pifion-Juniper Woodland. This infill and growth is
likely to continue, resulting in an increase in underrepresented, closed, late development stands and less
departure from desired conditions. The predicted effects of climate change are expected to substantially
change forest insect and disease dynamics (USDA FS 2014b). Even in the presence of normal
precipitation levels in the Southwest, warmer temperatures alone could lead to tree mortality from
moisture deficits caused by an increase in evapotranspiration (Adams et al. 2009). Periods of drought or
even average precipitation levels exacerbated by higher temperatures and high stand densities could
contribute to future widespread bark beetle outbreaks and tree mortality in Pifion-Juniper Woodland
(USDA FS 2014b). Continued increases in atmospheric CO. will favor woody species growth. A warmer,
drier climate may increase fire frequency, but would be counteracted by reduced fine fuel production.

Woodlands — Pifion-Juniper Sage Affected Environment

The Pifion-Juniper Sage (PJS) community is common in the southern portion of the El Rito and Tres
Piedras Ranger Districts, but is found on every ranger district. The risk of not achieving desired
conditions in the future is high.

Compared to Pifion-Juniper Woodland, the sagebrush understory provides more continuous fuel to carry
fire, and therefore, fire was historically more common and exerted a greater influence on stand structure.
As aresult, it is likely that fire exclusion and grazing have had a more substantial impact on departure in
Pifion-Juniper Sage than they have in Pifion-Juniper Woodland. Low intensity fires are unusual. Most
fires remove the shrub layer and kill some to all trees (Romme, Floyd, et al. 2009). The absence of fire
has produced an overrepresentation of late-seral, closed tree states. There is also an overrepresentation of
early-seral grass/forb/shrub states. Shrubs or bare ground have replaced trees in areas that were chained,
plowed, and crushed. As many as 20,000 acres of these treatments may have been applied to Pifion-
Juniper Sage during the 1950s and 60s (9.3 percent of the vegetation community). The remaining 10 to 11
percent that has moved from a treed to open state may be the result of historic overgrazing, drought, tree
harvest, or a combination of factors. The 2002-2004 bark beetle outbreak described for Pifion-Juniper
Woodland had similar effects on Pifion-Juniper Sage. Mortality was greatest at lower elevations and on
drier sites, the same areas that favor Pifion-Juniper Sage over Pifion-Juniper Woodland (USDA FS
2014b).

The combined effects of grazing and increased tree canopy have resulted in decreased grass cover. Pifion-
Juniper Sage is the most departed vegetation community in terms of vegetative groundcover.

Pifion-Juniper Sage is highly vulnerable to climate change, and a warmer, dryer climate may affect fire
regimes in Pifion-Juniper systems with a sage component more than those Pifion Juniper systems where
fire is carried mainly by the tree overstory (Romme, Floyd, et al. 2009).

Shrublands — Sagebrush Shrubland Affected Environment

The Sagebrush Shrubland community is one of the least common on the Carson, occurring mostly on the
Tres Piedras and Jicarilla ranger districts. The risk of not achieving desired conditions in the future is
moderate to high.
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On the Carson the open herbaceous state and the late development shrub state are underrepresented. The
actual percent canopy cover of sagebrush in the vegetation community is less than the desired condition,
having been replaced by other shrub species, like broom snakeweed (Gutierrezia sarothrae) and fourwing
saltbush (Atriplex canescens). All grama species have declined significantly. Sideoats grama (Bouteloua
curtipendula) and black grama (Bouteloua eriopoda) are nearly absent. Total vegetative groundcover is
substantially below desired conditions (-52 percent) as a result of degraded soils, drought, and grazing.
Tree encroachment is currently less extensive on the Carson than it is in the broader landscape, but it is
expected to continue. This future expansion may be tempered by increased insect and disease related
mortality on marginal tree sites and fire.

Sagebrush Shrubland is the least vulnerable vegetation community to climate change on the Carson.

Grasslands Affected Environment

Grasslands occur across the Carson, as the montane subalpine grassland vegetation community, the
herbaceous riparian community, and as a seral state in forests and woodlands. These grasslands range
from small patches to large areas covering hundreds of acres. They contain several plant associations with
varying dominant grasses and herbaceous species. The reference fire regime for grasslands is typically
driven by the fire regime of the surrounding forest type. Those adjacent to Frequent Fire Forests have a
fire rotation interval of less than 24 years. Those surrounded by high elevation forests or in riparian areas
likely only burned at the edges and far less frequently.

Primary threats to this vegetation group are competition from overabundant woody species, legacy
grazing impacts, induced shifts in species composition, and the continuation of combined wild and
domestic ungulate grazing.

Grasslands — Montane-Subalpine Grassland Affected Environment

The Montane-Subalpine Grassland community is a mix of a diverse variety of grass communities that
may occur at a wide range of elevations. It is naturally fragmented, occurring as meadows and openings
surrounded by Spruce-Fir, Mixed Conifer, and Ponderosa Pine (Vankat 2013). It is often interspersed with
the Herbaceous Riparian vegetation community. It occurs on the Carson on every ranger district except
the Jicarilla. The current condition is moderately departed from desired conditions. Based on its
distribution on the forest and on the surrounding landscape, the sustainability of the system at the context
scale is sensitive to conditions at the plan scale, and the Carson therefore has a unique role in restoring or
maintaining integrity when possible.

Species composition in Montane-Subalpine Grassland has been altered by a legacy of heavy unmanaged
grazing, continued managed grazing, fire exclusion, seeding with non-native grasses, and drought. There
is a general reduction in fescue bunchgrass species, indicative of drought and a grazing preference by
herbivores (Fletcher & Robbie 2004). This shift in species composition from bunchgrass dominance to
sod-forming grasses and forbs, and the resulting reduction in overall litter and groundcover, are consistent
with long-term trends documented elsewhere in the broader landscape (Romme, Floyd, et al. 2009; Zier &
Baker 2006). Blue grama is more drought tolerant and less impacted by early season grazing and its cover
has increased. The same is true of introduced species, such as Kentucky bluegrass and crested wheatgrass
(Agropyron cristatum).

Currently, 37 percent of Montane-Subalpine Grassland on the Carson is dominated by ruderal species that
permanently prevent the system from returning to another state. The most common among these species is
Kentucky bluegrass, though other (mainly introduced) species are present.
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Overall, current vegetative groundcover is moderately departed (41 percent) from desired conditions
(USDA FS Carson NF 1987). This is mainly the result of human disturbance, road construction, and areas
of concentrated recreation and grazing.

There is an overrepresentation of an uncharacteristic tree/shrub state, as a result of reduced fire, climate
change, and decreased herbaceous competitive ability due to overutilization by large herbivores (Fletcher
& Robbie 2004; Vankat 2013; Zier & Baker 2006). Tree and shrub encroachment has resulted in a
reduction in average patch size and Montane-Subalpine Grassland is more fragmented with less
connectivity and less total acreage than there would have been historically (Fletcher & Robbie 2004),
which reduces the amount of available habitat for grassland-associated species and forage for livestock
and wildlife.

The Montane-Subalpine Grassland community has low vulnerability to climate change on the Carson NF.
However, drought probability and severity are likely to increase in the future (USDA FS 2010c), leading
to reduced grassland productivity, lower overall groundcover, shifts in species composition, and soil
instability. Stressed grasslands would be more susceptible to invasive species invasion and invasive
species management would need to continue in order to limit their establishment and spread. Woody
species encroachment and infill is likely to continue. There is evidence that much of the 20th century tree
expansion was driven by unusually wet periods, but even in a drier future climate, increased atmospheric
CO;, concentrations may favor woody species in grasslands (Ford et al. 2012).

Riparian — Wetland Riparian Affected Environment

The Wetland Riparian (WR) vegetation community includes open water wetlands, slope wetlands,
marshes, wet meadows, cienegas, bogs, and fens. Wetland riparian is extensive and inclusive, occurring at
nearly all elevations on the Carson NF. It supports a wide diversity of riparian and wetland herbaceous
species that can vary widely with elevation, water availability, as well as biophysical characteristics (i.e.,
gradient, salinity), but sedges and rushes are particularly important to system function. It is most common
in wide, low gradient meadows where the water table is seasonally high, soils are saturated, and trees or
shrubs are mostly absent.

The risk of not achieving Wetland Riparian desired conditions in the future is moderate. In some places,
particularly at lower elevations, flood regimes have been moderately altered, instream flows are reduced,
and their timing is altered by human water uses (Romme, Floyd, et al. 2009). Decreased flooding,
channelization, downcutting, and lowered water tables all contribute to a reduction in available soil
moisture and an increase in upland species. Species composition is highly departed, riparian vegetative
cover is moderately departed, and uncharacteristic shrub and tree cover are common. Species composition
and riparian vegetative cover have been altered by changes resulting from historic overgrazing and
continued grazing, fire exclusion, concentrated recreation, and dewatering from surface and groundwater
withdrawal, upland species encroachment, or channel incision. Measured changes include woody species
encroachment, a slight decline in sedges, conversion of native bunch grass cover to (mostly introduced)
sod forming grass cover, and the spread of invasive species, all of which are likely to continue in the
future. Though overall vegetative groundcover is similar to historic levels, in some areas of the Carson
vigor is significantly reduced, and species composition is altered due to historic and current management.
Loss of hiding, breeding, and forage cover degrades species habitat and is a major impact in some areas.
Reduced cover and dominance by sod forming grasses negatively affects stream temperature, bank
stability, and sedimentation.
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Threats to wetland riparian include invasive species and more frequent, climate change related drought.
Invasive species were originally spread mainly along roadways, but are becoming increasingly
established in riparian areas, distributed by stream flows (USDA FS 2005).

Riparian — Forest and Shrub Riparian Affected Environment

The Forest and Shrub Riparian (FSR) community occurs across the Carson in different forms depending
on elevation, adjacent upland species, and site specific conditions. The overstory may be shrubby in the
case of willow-thinleaf alder sites, or tree-dominated with a variety of species depending on elevation and
site conditions, including spruce, narrowleaf cottonwood, and Rio Grande cottonwood. Willow species
are common in the understory. Drought and flooding are the primary natural disturbances. Fire is an
infrequent disturbance, but may enter from adjacent vegetation types during dry periods. Fire effects are
generally less severe than in the surrounding uplands.

Departure from desired conditions ranges from low to high with higher elevation sites generally being
less departed, though site specific factors and history are dominant influences. Lower elevation sites are
more departed due to greater human activity, including water withdrawal, diversion, and storage,
agriculture, livestock grazing, recreation, and seeding with non-native species. Degradation at lower, drier
elevations is compounded by adjacent upland systems with inherently less groundcover, and less capacity
to recover. Legacy impacts from intensive, unmanaged grazing, fire suppression, and beaver trapping are
still evident in many Forest and Shrub Riparian communities.

Flood regimes range from minimally altered at high elevations to substantially altered and departed from
desired conditions at lower elevations or near developed areas. It has been altered by water withdrawals,
diversion, and storage, as well as by changes to channel shape and function. Channel confinement results
in faster runoff because water is not being stored or delayed. Channel confinement may result from
incision or from roads built in the floodplain that restrict flood flows. Flood regime impacts are
cumulative, that is, upstream alternations also affect downstream flows. Therefore, flood regimes are least
impacted in upper montane conifer-willow sites, which occur mostly at high elevations. Narrow-leaf
cottonwood and Rio Grande cottonwood sites occur downstream at lower elevations and have been, and
still are more altered by human development and activities.

Beaver activity is generally less than desired which effects water impoundment and flood plain
development. There are many fewer beaver dams on the Carson now than in the past, due to historic
beaver trapping. There is anecdotal evidence that beaver populations have recovered in some areas and
that the trend in beaver activity is improving or stable. Rio Grande cottonwood sites are the exception as
beaver have not recovered here.

Upland watershed conditions vary according to the adjacent vegetation community, but conifer
encroachment into the riparian area is a common issue. Willow-thinleaf alder sites intersect with mostly
Frequent-Fire Forest uplands which are at high risk from uncharacteristic wildfire and subsequent erosion,
and are susceptible to insect and disease damage. Tree stands are crowded, and more water is lost to
transpiration, leaving less to support riparian function. Upper montane conifer-willow sites are mostly
surrounded by high elevation forests, which have lower departure and for the most part regulate
hydrologic function and sediment delivery. Other FSR types are surrounded by upland vegetation
communities that are moderately departed or a mix of departed and less departed uplands.

Age classes of riparian species in the FSR community have not been specifically measured. Generally,
there are multiple canopy levels present which may indicate distribution among age classes of riparian
species, but it may also reflect understory invasion by upland species, or even conversion to mainly

Draft Environmental Impact Statement for the Carson National Forest Draft Land Management Plan
44



Chapter 3. Affected Environment and Environmental Consequences

upland species. Multiple canopy levels do not necessarily indicate that there is adequate riparian species
recruitment or replacement; therefore, the condition of age class distribution is unknown. Rio Grande
cottonwood sites are an exception. There are fewer than 2 canopy levels, indicating that recruitment of all
species is lacking, and that Rio Grande cottonwood in particular are not reproducing. This trend has been
observed anecdotally on the Carson and has been documented throughout New Mexico (Dick-Peddie
1993). It reflects the significant alteration in flow regime, and a history of heavy, unmanaged grazing
(Dick-Peddie 1993).

Species composition is similar to desired conditions on some sites but not others resulting in reduced
riparian adaptive capacity. In general, sedges and rushes are less common than they were historically, and
sod-forming, shallow-rooted grasses have become much more common than native perennial bunch
grasses; a legacy of past intense, unmanaged grazing and subsequent seeding with annual grasses. On
Willow-thinleaf alder sites fire exclusion has had a substantial impact as fire adapted uplands have
expanded into riparian zones and reduced available water. Rio Grande cottonwood sites have been
impacted by heavy, unmanaged grazing, agricultural conversion, and substantial streamflow regulation,
resulting in much less understory cover and low reproduction. Narrowleaf cottonwood regeneration and
cover is reduced, most noticeably at lower elevations where flow alteration is compounded. Upper
montane conifer-willow sites occur at higher elevations and have been less impacted by human activity.
They are affected by drought which shrinks the riparian zone, and by fire exclusion which encourages
conifer encroachment.

Ecological status, or the similarity of current vegetation composition to the potential natural community is
at least moderately departed in the FSR community, and highly dissimilar in willow-thinleaf alder and Rio
Grande cottonwood-shrub sites mostly due to a lack of willow species. There are also declines in alder
species and increases in conifers and Kentucky bluegrass.

Coarse woody debris and riparian vegetative cover are slightly- to moderately-lower than desired
conditions. Some streams are kept free of debris for irrigation efficiency, particularly at lower elevations,
and in streams that are highly regulated large wood is not deposited by flooding. Vegetative cover is
moderately impacted in some areas. To some extent this is a result of conversion from bunch grasses to
sod forming grasses, but mainly it is due to wildlife and livestock grazing and concentrated recreation that
trample or remove large amounts of above ground vegetation.

There are examples of functional communities on the Carson representative of each Forest and Shrub
Riparian type, but all currently face some risk to their continued function. Future impacts from fire,
drought, invasive species, and climate change will stress them further.

Environmental Consequences for Vegetation Communities and Fuels

Methodology and Analysis

The analysis for vegetation uses state-and-transition modeling to predict and compare the effects of
alternatives. State-and-transition models treat vegetation age, composition, and structure as “states”,
connected by transitions that represent disturbance and vegetation development over time. This modeling
approach builds on transition matrix models that represent vegetation development as a set of transition
probabilities among various vegetation conditions/seral states. These transition probabilities incorporate
both natural vegetation growth/succession and disturbances such as insects, disease, harvesting, and
severe weather events.
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Projected trends in the distribution of vegetation between states (or transitions) under each alternative
were developed using the Vegetation Dynamics Development Tool. The Vegetation Dynamics
Development Tool is a software program that provides a state-and-transition modeling framework to
examine the role of various transition agents and management actions in vegetation change (ESSA 2007).

The forest has limited capacity in the anticipated 15-year lifespan of the revised plan to reverse trends in
all vegetation types and move them all toward desired conditions. Limitations are imposed by limited and
fluctuating funding, current lack of a market for small-diameter biomass to offset cost of treatments, and
length of time required to accomplish and approve planning for treatments. Acknowledgement of limited
capacity necessitated the development of priority needs for change to focus efforts during the planning
period. Three focus areas developed during the needs for change specifically related to vegetation
conditions include:

1. Restore Frequent Fire Forests. Fire dependent ecosystems (Ponderosa Pine and Mixed Conifer-
Frequent Fire) are the most highly departed ecosystems on the forest. Lack of fire has led to closed
canopies, increased fuel loads, altered species composition, and highly stressed vegetation.

2. Improve grasslands and herbaceous cover. Montane-Subalpine Grasslands and other vegetation
communities have experienced dramatic reductions in grass and herbaceous cover and productivity.
Lack of grass and herbaceous cover has influenced accelerated erosion and declining soil productivity
forestwide for many vegetation communities.

3. Promote aspen health and resilience. While aspen is common, it is declining on the Carson and in the
broader landscape due to increased conifer encroachment and dominance, drought, and fire exclusion.

Indicators

Ecological Integrity

Forest plan direction must provide for ecological integrity while contributing to social and economic
sustainability (36 CFR 219.1). Ecological integrity is the ability of the ecosystem to withstand
(resistance), recover from (resilience), or adapt to most stressors imposed by natural or human influences,
and to sustain natural ecological function into the future. Overall ecological integrity forms the basis for
the comparison of alternatives for vegetation communities. How well alternatives maintain ecological
integrity is measured by how well they achieve the desired conditions for each vegetation community.

Desired conditions for vegetation were developed based on a broad range of scientific publications
covering topics including wildlife and forest ecology, restoration principles, economics, and ecosystem
services and are well supported by broad-based, peer-reviewed science. Often, they are similar to
reference conditions and fall within the historic range of variation of pre-European settlement
southwestern ecosystems, prior to widespread interruption of natural fire regimes, tree harvests, and
livestock grazing. The historic range of variation reflects those ecosystem conditions that supported the
assortment of wildlife and plant species that existed on the Carson prior to widespread human influence.
As such, they reflect ecosystem conditions that will most likely sustain those wildlife and plant species
into the future. Desired conditions may also account for the existing or anticipated human use patterns or
desires for specific vegetation conditions, or the ecosystem services desired from lands managed by the
Carson NF, such as protection from wildfire or production of forest products. Desired conditions are
designed to: (1) promote native plants and animals, forage production, wood products, visual quality,
trophic level interactions, and ecosystem function; (2) restore or maintain old-growth and hydrologic
function; (3) reduce fire hazard and improve the ability to manage wildland fire; (4) increase resilience
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and resistance to insects, disease, and climate change; and (5) facilitate ecological adaptation of
ecosystems to future threats to biodiversity.

Restoring and maintaining desired vegetation structure, composition, pattern, and process minimizes the
vulnerability of ecosystems to disturbance, such as wildfire, flooding, or climate change (USDA FS
2010c). Management that makes the most progress toward desired conditions, including restoring historic
fire regimes, produces the greatest resistance, resiliency, and adaptability to climate change and other
stressors.

Future climate change is likely to exacerbate the effects of natural and altered disturbance regimes,
including wildfire, insect outbreaks, flooding, and erosion across all Carson vegetation communities and
may prompt abrupt ecological changes. Focusing on strategies that increase overall resilience and
resistance provides reasonable assurance of these communities’ ability to adapt to uncertainties of
changing climate. Moving current forest, woodland, and grassland vegetation composition and structure
toward desired conditions and restoring historic ecological disturbance regimes minimizes loss of
function (USDA FS 2010c) and thereby improves resistance and resilience to uncertain future
disturbance, such as wildfire, flooding, climate change, or human use. The closer ecological composition,
structure, and process are to reference conditions, the more properly the system is functioning and the
more secure dependent species (plants and animals) are within their associated habitats.

Reestablishing the structure, composition, pattern, and processes necessary to make these ecosystems
resistant, resilient, and adaptable is of primary importance to maintaining their biodiversity and assuring
their continued existence. Each alternative is assessed for its combined movement toward desired
conditions. How well alternatives achieve or move toward desired conditions is an indication of how well
the alternative provides for ecological integrity. Measures of integrity vary by vegetation type. Key
ecosystem characteristics were identified during the assessment of current conditions and trends to assess
current and future departure (the degree to which the integrity of a system has been compromised).
Departed current condition, or a trend toward higher departure suggests that ecological integrity is at risk.

Some key ecosystem characteristics are applicable in some cases but not others; some are easily
guantifiable in some cases but not others. Indicators have been chosen for this effects analysis that are
either themselves key ecosystem characteristics or are indicative of integrity to which key ecosystem
characteristics contribute. What follows are descriptions of those indicators that are measurable, vary by
alternative, and therefore provide a basis for comparison. The relationship of each indicator to ecological
integrity and the methods for modeling or predicting effects in this analysis are discussed below. These
are indicators of integrity, not an exhaustive list of all factors that may impact integrity or that may vary
among alternatives:

o Seral state proportions (percent)

o Fire regime (frequency and severity)

e Old growth structure (acres)

e Snags and coarse woody debris (number, tons per acre)

o Herbaceous understory (acres of open seral states)

Seral State Proportions

Each vegetation community can manifest in a range of potential overstory conditions, each representing a
unique phase in the overall ecology of the system (Weisz et al. 2009). By grouping these phases into seral
state classes with unique vegetation characteristics (overstory age, composition, and structure), models
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can be developed that define transitions among phases. The seral state proportion is the percent of a
vegetation community in each of these seral states at a given time. Desired seral state distributions were
developed to reflect desired conditions in the plan based on best available scientific information and
reflect the natural range of variability. The closer seral state distributions are to desired conditions, the
more likely species composition, structure, and processes are within their natural range of variability and
the more ecological integrity is intact.

A state-and-transition model was developed by vegetation community and calibrated to reflect the
anticipated management under each alternative. Initial seral state proportions were assigned according to
actual measurements of current conditions on the Carson (see Appendix C).

Treatments may modify seral state distribution by reducing the volume of vegetation in the tree canopy,
reducing canopy continuity with the creation of interspaces, or openings, and promoting a more abundant
grass/forb understory that, in turn, helps maintain ecological integrity. Open canopy conditions and
understory herbaceous density and diversity are important to restore historic fire regime and ecosystem
resiliency, especially in Frequent Fire Forests (Fule 2008).

Old Growth Structure

As an important part of the landscape ecology of natural forests, old growth forest structure provides
unique ecosystem services including plant and animal habitat, high quality wood products, carbon
sequestration, hydrologic function, aesthetics, and spiritual value. Old growth structure is a significant
and unique part of the diverse ecological web formed by natural forest landscapes. However, because of
the complex and dynamic nature of forests, efforts to conserve biodiversity by providing old growth in
landscapes must take into account all developmental stages, not just old growth (Spies 2004). Presence of
old trees is just the beginning of a description of the composition of an old growth forest (Binkley et al.
2007), but old growth forests, by definition, have old trees. Old growth is the product of structures and
processes associated with the maturation and senescence of a population of trees (Spies 2004) and
requires old trees, but also snags, dead and downed large woody debris, and structural variability.

Old trees are not necessarily large trees. Inferences about age distribution may be made from size class
distribution, but size class distribution does not correlate directly with old growth characteristics. Tree
size depends on species and site characteristics (moisture, soils, and competition). However, this analysis
focuses on tree size, not age, because it is measurable by alternative at the forestwide scale. Large trees
themselves provide many of the same benefits as old growth structures, including merchantable wood
products, carbon sequestration, and social value.

For this analysis old growth structure in forested vegetation communities is inferred by the percentage of
modeled late seral states under each alternative.

Snags and Coarse Woody Debris

Ecologically, a dead tree is as important to the forest ecosystem as a live one and, according to Marcot
(2002), provides several key ecological functions that influence the ecosystem through trophic relations,
species interactions, soil aeration, primary cavity and burrow excavation, and dispersal of fungi, lichens,
seeds, fruits, plants, and invertebrates. Snags (standing dead trees) and fallen, rotting logs are essential to
forest ecosystem function in several ways. Shags provide cavity and nesting sites for birds and roosting
sites for bats. When snags fall and become coarse woody debris, they provide habitat for small animals
and insects. When these logs rot they store water and provide nutrients for continued growth of the forest.
Dead wood rotting on the forest floor is eventually incorporated into the soil. This underground wood
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feeds many insects and bacteria which provide nitrogen to feed trees and other plants in the forest.
Underground wood is the major source of nitrogen for dry forests.

Importance of coarse woody debris in forests has been partially documented, although much remains to
be discovered (Stevens 1997). What is known is divided into four, inter-related categories: (1) the role in
productivity of forest trees; (2) the role in providing habitat and structure to maintain biological diversity;
(3) the role in geomorphology of streams and slopes; and (4) the role in long-term carbon storage. The
importance of each to an ecosystem varies among forests based on natural disturbance regime and the
site’s ecological potential (Stevens 1997).

Forest inventory and analysis plot data were used to develop snag and coarse woody debris averages by
seral state for each vegetation community. Those coefficients were then applied to modeled seral state
distributions for each alternative to estimate total coarse woody debris volume, number of snags larger
than 8 inches, and number of snags larger than 18 inches.

Herbaceous Understory

Herbaceous understory vegetation and grassland vegetation provide habitat, hiding and thermal cover,
nesting sites, and food sources for a myriad of plant and animal species. In addition, herbaceous
understory vegetation contributes to organic matter needed for soil development and fine fuels that
maintain and support natural fire regimes.

Total vegetative cover, comprised of live overstory and understory vegetation plus dead organic material,
is indicative of herbaceous understory condition, though it is also affected by other factors. For example,
dense overstory vegetation may increase total vegetative cover through basal area and dead needle cast,
but it may suppress herbaceous understory through shading, competition, and a thick layer of needles that
inhibits grass production. Total vegetative cover is important for soil stability, water capture, and moisture
retention. Reduced overall ground cover can reduce productivity, change runoff timing and quantity,
increase erosion potential, and increase sedimentation. Cover that occurs as live herbaceous material
provides additional habitat, nutrient cycling, and forage benefits. By considering the combination of open
seral states and total vegetative cover, the amount of herbaceous understory production can be inferred.

There is strong evidence in some vegetation communities that more open tree canopies result in increased
herbaceous understory vegetation production. Jameson (1967) found more than a 2 to 3 fold increase in
herbaceous understory vegetation production between open (less than 30 percent) and closed (greater than
30 percent) canopy sites in Ponderosa Pine Forests. Moore and Deiter (1992) also reported that understory
herbaceous plants (i.e., grasses, sedges, forbs) had a predictable positive response to overstory ponderosa
pine canopy cover reduction. In Pifion-Juniper Woodlands, canopy cover has a greater impact on species
composition than on overall herbaceous cover (Pieper 1990). The extent that understory vegetation
responds to overstory removal also depends on the health and condition of the existing understory
community and its ability to respond as well as available seed bank and soil productivity.

Fire Regime

Fire is an integral component in the function and biodiversity of many natural habitats and organisms, and
most vegetation on the forest has evolved under fire’s influence. Fire is regarded as a “natural
disturbance”, similar to flooding, wind-storms, and landslides, that has driven evolution of species and
controls characteristics of ecosystems.

Each vegetation community has a characteristic fire regime that is integral to its ecological integrity. A
fire regime is a generalized description of the role fire plays in an ecosystem and is characterized by how
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often fires typically burn and their extent, seasonal timing, and effects. Frequency and severity of wildfire
varies among vegetation communities, but each community on the Carson is adapted to withstand and
even exploit a characteristic level of fire. Climatic conditions factor greatly into the size, extent, and
severity of fires. Historically, extended periods of warm, dry climatic conditions tended to be associated
with larger, higher-severity, and more widespread fire events. Periods of cooler, moist climatic conditions
tended to be associated with smaller, less severe fires. The Carson’s management influences fire regimes
in two ways, through manipulation of burnable fuels with mechanical or prescribed fire treatments and
through the amount of fire that is allowed to occur on the landscape (both planned and unplanned
ignitions). In this analysis the impact of alternatives on fire regimes is measured through a combination of
the desired amount of fire, the location of fire on the landscape, and the degree to which predicted fuel
conditions promote desired fire behavior.

Other Key Ecosystem Characteristics

Four additional key ecosystem characteristics were not explicitly modeled or predicted, but in some cases
they may be inferred based on those indicators that were:

e \egetation composition (ecological status)
e Patch size
e Insect and disease

e Fire Regime Condition Class

Species Composition (Ecological Status)

Site potential or ecological status is the degree of similarity between the existing plant community
composition and the potential natural community (PNC), as described in the Terrestrial Ecosystem Survey
of the Carson National Forest (USDA FS Carson NF 1987). The similarity analysis results in an index
value that considers all plant species collectively. The PNC is not necessarily a management goal in itself
since it defines the climax of succession. The PNC along with the earliest successional stage determine
the range of conditions that should prevail in a healthy ecosystem.

Species composition may be influenced by disturbance such as fire, insect and disease, invasive species,
grazing, or mechanical manipulation. The Carson has significant influence through fire and grazing
management in particular.

Patch Size

Patches are contiguous areas in which the vegetation composition and structural state are relatively
homogeneous and differ from their surroundings. Patches can be composed of randomly arranged trees,
shrubs, or grasslands; groupings of trees and shrubs; and may be even- or uneven-aged. Vegetation
patterns, including patch size and distribution, reflect the cumulative and interactive effects of disturbance
regimes (e.g., insects, disease, fire, etc.), biophysical environments (e.g., topography, soils, climate), and
successional processes (Baker 1989; Keane et al. 1998).

Patch arrangement is an important determinant of insect or disease outbreak and fire spread. It is also an
important element of wildlife habitat. Each species has its own patch size preference, and the strength of
these preferences vary by species. The desired distribution of patches resembles the distribution under
reference conditions, so as to best accommodate the varying preferences of all wildlife species and mimic
historic disturbance behavior.
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Insect and Disease

Insects and diseases are important disturbance agents and contributors to ecosystem function in forest and
woodland ecosystems and are characteristic to some degree and at some frequency in all vegetation
communities. They can profoundly influence forest structure and species composition over time. While
insect and disease impacts often conflict with human objectives and forest management goals, their
effects on the forest may be detrimental or beneficial from an ecological perspective (USDA FS 2014b).
Desired conditions are based on historic ranges of variability that have supported endemic levels of
insects and diseases in the past. While stand structure and composition contribute to insect and disease
distribution and success, other factors such as water stress and annual temperatures are interrelated drivers
that are often outside of Forest Service management control.

Fire Regime Condition Class

Fire regime condition class is a combination of seral state departure and fire regime departure into a
single metric. Fire regime condition class ratings describe a level of departure from native ecosystems as
they existed prior to Euro-American settlement:

Fire regime condition class | — Fire regimes are within the natural range of variation, and risk of losing
key ecosystem components is low.

Fire regime condition class Il — Fire regimes have been moderately altered. Risk of losing key
ecosystem components is moderate. Fire frequencies may have departed by one or more return intervals,
potentially resulting in moderate changes in fire and vegetation attributes.

Fire regime condition class 111 — Fire regimes have been substantially altered. Risk of losing key
ecosystem components is high. Fire frequencies may have departed by multiple return intervals,
potentially resulting in dramatic changes in fire size, fire intensity, and fire severity, as well as landscape
patterns.

Assumptions

e The closer vegetation composition, structure, and processes are to the desired condition the more
properly the community is functioning and the more secure dependent species (plants and animals)
are within the associated habitats.

e The departure of areas that are treated using fire or mechanical methods is assumed to improve due
to alteration of the structure and composition of vegetation and fuels. Treatments are assumed to
move vegetation toward desired conditions.

o Actual acres treated under each alternative will depend upon resource availability, NEPA analysis,
weather conditions, the socio-political environment, and other unpredictable factors.

o There is no surrogate for the application of fire in frequent fire ecosystems. It is critical to
ecological restoration in that it provides nutrient cycling, species selection, resprouting stimulus,
and other benefits that cannot be achieved mechanically.

e For each vegetation community, the closer its ecological composition, structure, and processes are
to reference condition (low departure indices versus high departure indices), the more properly the
system is functioning, and the more secure dependent species (plants and animals) are within their
associated habitats.
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Environmental Consequences for Vegetation

Environmental Consequences for Vegetation Common to all Alternatives

Under all alternatives, vegetation would be managed to be healthy and diverse, providing sustainable
wildlife habitat, forest products, and recreational opportunities. There would continue to be vegetation
management, including removal of trees, in order to restore diversity, improve habitat, provide wood
products, and protect values from disturbance (forest thinning around homes, tree harvest to slow disease
spread). These management actions may have short-term, localized, negative impacts on soil condition
(degradation), understory vegetative cover (reduction), and wildlife habitat (temporary loss or
displacement).

Livestock grazing would continue under all alternatives. Grazing and browsing by permitted livestock and
wildlife effects species composition and abundance, which in turn influence fuel loading and fire regimes.
Removal of surface biomass limits fire spread and can alter species composition by favoring more fire-
sensitive species. Grazing management including timing and stocking levels can dramatically impact
vegetative ground cover and species composition. All alternatives would manage grazing by allotment
based on range capacity in order to maintain ecological process and function (e.g., water infiltration,
wildlife habitat, soil stability, and natural fire regimes). There is direction under all alternatives to
adaptively manage permitted grazing, to maintain wild horse populations according to wild horse territory
management plans, and work in cooperation with other agencies and landowners to manage wildlife.

Vegetation would be impacted by future climate fluctuations in ways that are not entirely predictable. As
stated in the synthesis report of working group summaries from the Intergovernmental Panel on Climate
Change (IPCC 2014), it is clear that atmospheric carbon dioxide (CO2) and other greenhouse gas
concentrations are increasing and that this increase is causing, and will continue to cause, major changes
in global climate. There is broad agreement among climate models that the Southwestern U.S. is
experiencing a warming and drying trend that will continue well into the latter part of the 21st century
(IPCC 2007a; Seager et al. 2007; USDA FS 2010c). A changing climate would alter species range, type,
and abundance throughout the Southwest. Responding differently to shifts in climate, the somewhat
tenuous balance among ecosystem components would also change. The overall effects among interacting
species and disturbance are difficult to predict, particularly given the rate of climate change and the
ability of symbionts to adapt (USDA FS 2010c). Yet, should vegetation cover and moisture-exchanging
properties of the land change, important local and regional climate characteristics would also change, with
potential compounding effects to vegetation (Sprigg et al. 2000).

Under the predicted future climate, vegetation would experience more extreme disturbance events
including wildfire, flash flooding, and wind events (Swetnam et al. 1999) and new disturbance regimes
are likely to result in significant perturbations to U.S. forests (Joyce & Aber 2001). The effects of these
events varies by the particular disturbance and vegetation type, but would tend to move community
distributions toward earlier seral states and may result in shifts to novel successional pathways (Savage &
Mast 2005). Many ecosystems on the Carson contain water-limited vegetation today. Vegetation
productivity across the Southwest may decrease further with warming temperatures, as increasingly
negative water balances constrain photosynthesis (USDA FS 2010c). Weakened vegetation communities
are likely to be more vulnerable to invasive species that are adapted to the novel climate (Joyce et al.
2007). Invasive species may outcompete or weaken native species. There may be long-term shifts in
vegetation patterns as species are no longer able to survive on some sites but colonize new ones (Millar et
al. 2007; Westerling et al. 2006). High-elevation, cold-tolerant vegetation may disappear in some areas
where acceptable sites no longer exist (Clark 1998; Joyce & Blate 2008).
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As has occurred in the past, increasing fire disturbance superimposed on ecosystems stressed by drought,
insects, and disease may have significant negative effects on growth, regeneration, long-term distribution
and abundance of forest species, and carbon sequestration. Based on a climate change vulnerability
assessment conducted by Region 3 of the USFS (USDA FS 2014a), there is moderate to high uncertainty
surrounding the potential for significant alteration of structure, composition, or function for most
vegetation communities on the Carson NF. Three notable exceptions are the Pifion-Juniper Sage,
Sagebrush Shrubland, and Montane Subalpine Grassland vegetation communities for which there is
moderate to high certainty. With high certainty, Pifion-Juniper Sage is highly vulnerable, probably
because it occurs on some of the most marginal, low elevation sites on the Carson NF. High vulnerability
may indicate either that the area is on a marginal limit of current climate, or that the climate in the area is
predicted to shift far from the current envelope for the community, or a combination of both. In either
case, Pifion-Juniper Sage is likely to experience altered structure, composition, or function in the future.
With high certainty, Sagebrush Shrubland and Montane Subalpine Grassland have low vulnerability,
possibly reflecting their ability to succeed on warmer sites than currently exist on the Carson NF.

Environmental Consequences for Vegetation—Alternative 1

The 1986 Forest Plan does not explicitly describe desired conditions for overall vegetation composition or
process, nor are there any specific numeric desired ranges for forest composition either forestwide or by
management area. However, the 1986 Forest Plan does incorporate an ecologically based approach in
many of the vision statements, desired future conditions, standards, and guidelines related to vegetation
and associated wildlife habitat, both forestwide and in vegetation management areas. This includes
direction to manage for vegetation that is healthy and provides quality habitat for associated species.
There is direction to manage for general rangeland health and diversity. Forestwide direction in the
sustainable forest and fire sections recognizes forests as recycling systems and the need to manage for the
whole cycle, including for fire as a natural process.

Continued management under 1986 Forest Plan direction would result in a continued increase in late seral
states, in those places where they are underrepresented, as young trees mature. However, many forested
areas would remain overly dense, with trees competing for resources and susceptible to insect, disease,
and drought induced mortality, and uncharacteristically high-severity wildfire. Lack of open canopy and
competition from trees and shrubs would suppress grass production. The combination of high risk of
high-severity fire and less grass cover has the potential to impact watershed function through concentrated
and increased runoff, increased sedimentation, and increased erosion.

Environmental Consequences for Vegetation Common to Alternatives 2, 3, 4, 5

Under all action alternatives, the revised plan includes specific plan components related to vegetation
composition, structure, and function that would contribute to biodiversity and ecological integrity on the
Carson NF. This direction provides substantially more detail and clarity than the 1986 Forest Plan as to
specific vegetation conditions and processes to strive for. The direction is consistent with the natural
range of variation and natural disturbances that, based on current knowledge, would maintain or trend
ecosystems toward resilience and sustainability. Compared to alternative 1, action alternatives would
result in more areas where vegetation composition, structure, and function are within the natural range of
variation and maintain ecological integrity.

Action alternative direction includes quantitative and qualitative desired conditions for vegetation
composition, structure, and function, generally and by individual vegetation community. There is
direction to manage for attributes at an appropriate scale and according to the potential for a specific site’s
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environmental conditions. There is specific direction to restore the natural role of fire (FW-VEG-DC-2)*,
manage for old growth attributes (FW-VEG-DC-4), promote herbaceous vegetation to protect soil and
ecosystem function (FW-VEG-DC-9), and manage understory vegetation toward site potential (FW-VEG-
DC-21). Collectively, the full suite of desired conditions would direct management to restore ecosystems
that have been degraded by past management and to improve ecological integrity across vegetation
communities.

All action alternatives recognize the additional uncertainties imposed by an uncertain and changing
climate. They are designed around strategies that are responsive, including maintaining and restoring
resilient native ecosystems and managing adaptively. Adaptive management is a framework within which
land managers and partners work together to understand what is happening on the land and improve
management based on changing conditions, new information, and monitoring. Though specific
management techniques that will be successful in the future are not now fully understood, ecosystems
would be more likely to maintain or trend toward resilience and sustainability if they are managed with
changing climate conditions in mind.

The design of components in the revised plan facilitates reliable and repeatable monitoring of existing
conditions and trends over time, and the monitoring plan reflects this. Measurable monitoring components
are important for determining how management activities and ecological processes may be influencing
vegetation conditions and the achievement of desired conditions over time.

Fuels and Wildland Fire Environmental Consequences

Fuels and Wildland Fire Environmental Consequences Common to all Alternatives

The 1986 Forest Plan and all action alternatives recognize the key role that fire plays in maintaining
vegetation diversity. Fire will be a disturbance in the future, even under alternative 3, where its extent is
most limited. Under all alternatives it would provide characteristic ecological functions in some places
where it occurs, while in other areas it would burn with uncharacteristically high severity because of fuel
accumulation, environmental conditions, or a combination of both and result in loss of canopy cover,
disturbed habitat, and negative soil impacts (erosion, sterility, hydrophobicity).

Under warmer and drier climate conditions the potential for wildfire would increase as fire seasons
lengthen, vegetation water stress increases, and warmer temperatures become more common. An analysis
of trends in wildfire and climate in the western United States from 1974-2004 has shown a substantial
increase in both the frequency of large wildfires and fire season length since 1985 (Westerling et al.
2006). These changes are closely linked with advances in the timing of spring snowmelt and increases in
spring and summer air temperatures. Earlier spring snowmelt probably contributed to greater wildfire
frequency in at least two ways, by extending the period during which ignitions could potentially occur
and by reducing water availability to ecosystems in mid-summer before the arrival of the summer
monsoons; thus, enhancing drying of vegetation and surface fuels (Westerling et al. 2006).

This trend of increased fire size corresponds with an increased cost for fire suppression over the same
period. In recent years, areas of western forests have been increasingly impacted by wildfires, with
suppression costs of more than $1 billion per year from federal land management agencies. Since about
the mid-1970s, the total acreage of areas burned and the severity of wildfires in pine and mixed-conifer
forests have increased (USDA FS 2010c). The summers of 2011 and 2012 saw the two largest wildfires in
New Mexico state history, Las Conchas Fire and Whitewater-Baldy Complex, respectively (InciWeb

! Plan codes are used throughout this document to refer to specific plan sections or components. Plan direction referred to by plan
codes can be found in the plan. See pages ix and x and chapter 1 of the plan for more information.
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2015). If temperatures increase, precipitation decreases, and overall drought conditions become more
common, fire frequency and severity would likely be exacerbated. In addition, continued population
growth and increasing National Forest use will likely result in more human-caused fires.

Fuels and Wildland Fire Environmental Consequences - Alternative 1

Alternative 1 provides direction to allow fire, as closely as possible, to function in its natural ecological
role, which however, is not well-defined. The use of fire is encouraged while also protecting property and
the safety of the public. There is a lack of vegetation community-specific desired conditions related to fire
regimes and vegetation structure and composition. This would allow a wide range of fuels and fire
management options that do not necessarily mimic natural fire regimes or restore desired ecosystem
functions. There are no objectives related to fire or fuels treatment, and management practices would
continue at current rates, resulting in fire on the landscape at levels far below the historic range. Related
vegetation effects would continue, including fewer fire-created openings, suppressed understory response,
less aspen regeneration, and an overabundance of fire-sensitive species such as white fir. Fires that burn in
departed, overly-dense Frequent Fire Forests would be likely to include some uncharacteristically high
severity and negative environmental impacts including soil damage, loss of large overstory trees, and
habitat loss.

Fuels and Wildland Fire Environmental Consequences Common to Alternatives 2, 3, 4, and 5

Under all action alternatives, vegetation communities would be closer to their desired structure and
composition and fires would have more characteristic effects, particularly in Frequent Fire Forests. Fire
would be more common under all action alternatives than under alternative 1. More fire across the
landscape would result in more fire-created openings, increased understory response, more aspen
regeneration, better nutrient cycling, and a reduction in the overabundance of fire-sensitive species such
as white fir.

Fuels and Wildland Fire Environmental Consequences - Alternative 2

Fire would be desired in more locations than in alternative 3, where it is limited near trails and in suitable
timber. Fire would be desired under more environmental conditions than in alternative 4, where
mechanical preparation is limited, and ecological conditions are less likely to favor resource objectives.
Therefore, alternative 2 would apply fire as a process, with associated ecological benefits, across more
acres than any other alternative. Those ecological benefits include those listed above. For example,
regenerative and nutrient cycling processes would be increased. Patch dynamics and stand structure
would be closer to their historic range. Across the landscape, fire regimes would be closer to desired
conditions than under any other alternative and ecological integrity would be highest.

Fuels and Wildland Fire Environmental Consequences - Alternative 3

Fire would be infrequent in some areas including suitable timber and near trails where it would generally
be suppressed according to FW-FIRE-G-1 (Draft Carson National Forest Plan). Outside those areas it
would be more frequent than under any other alternative, but in suitable timber and near trails the
ecological benefits of fire would be less than under any other alternative. Those ecological benefits have
been listed previously. For example, fuel loading and continuity would continue to be higher than desired
in many areas that are either not treatable mechanically or had not yet been treated, and in large areas of
Frequent Fire Forests uncharacteristically severe wildfire would be likely. Among action alternatives, the
role of fire as a process would be most dissimilar from the natural regime under this alternative, with the
greatest negative impacts to ecological integrity. For example, uncharacteristically high fuel loading that
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favors uncharacteristically severe wildfire can result in loss of canopy cover and negative soil impacts
(erosion, sterility, hydrophobicity).

Fuels and Wildland Fire Environmental Consequences - Alternative 4

The small amount of mechanical treatment that would occur under alternative 4 would focus on treating
fuels to protect communities and other wildland urban interface areas, but fires would often burn with
uncharacteristic intensities in many untreated, Frequent Fire Forest areas. In those forests, fire effects
would be more likely to result in loss of canopy cover and negative soil impacts (erosion, sterility,
hydrophobicity) than under alternative 2. In other forest and woodland types, fire management and effects
would be similar to those under alternative 2.

Fuels and Wildland Fire Environmental Consequences - Alternative 5

Alternative 5 adds an additional 57,314 acres of recommended wilderness to alternative 2. Much of that
additional acreage (23,202 acres) is in High Elevation Forest systems and wilderness recommendation
would have little effect on fire management or effects. There are 11,839 additional acres in Frequent Fire
Forest, 9,452 additional acres in Grassland, and 10,603 additional acres in Woodland systems where
wilderness would change fire management and subsequent wildfire effects significantly. Particularly in
the frequent-fire forests, lack of treatment would mean that fuels would remain dense and continuous, and
wildfires would be more likely to burn with uncharacteristically high severity resulting in loss of canopy
cover, conversion to other cover types (shrubs or grass), overrepresentation of early seral states, and soil
impacts such as increased erosion, soil sterility, or hydrophobicity. Outside of additional recommended
wilderness areas, effects would be similar to alternative 2.

Environmental Consequences for Alpine and Tundra

Environmental Consequences for Alpine and Tundra Common to all Alternatives

With warmer temperatures, reduced snowpack, and a lengthening growing season, trees and shrubs are
likely to move upslope under all alternatives, invading Alpine and Tundra areas. The extent of Alpine and
Tundra would likely contract as it is pressured by uncharacteristic, treed seral states from lower
elevations. Ecological integrity of alpine and tundra would be vulnerable as structure, species
composition, and disturbance processes respond to climatic changes, particularly at lower elevations in
the vegetation community.

At least 86 percent of Alpine and Tundra would be contained in designated or recommended wilderness
under all alternatives. Alternative 5 would include the most additional acres in recommended wilderness
(954 acres, or about 9.5 percent). Most Alpine and Tundra that could be included in recommended
wilderness areas is currently inside inventoried roadless areas and currently sees little management or
public use. There be no significant management impacts to Alpine and Tundra areas under any alternative.
Primitive, non-motorized recreation would be the main use under all alternatives and it is likely to
increase in the future. Concentrated recreation could have localized impacts in some areas, reducing
herbaceous ground cover and increasing the potential for erosion, but overall impacts are not likely to be
significant on the landscape. Species composition and patch size are slightly departed, but would not be
directly addressed under any alternative and would likely remain slightly departed. Insects and diseases
are not a significant characteristic of this system and are not expected to become one under any
alternative. Fire is very rare, and is expected to remain very rare under all alternatives. Fire regime
condition class is expected to remain mainly in class I.
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Environmental Consequences for High Elevation Forests

Discussion of modeling results and evaluation criteria

In general, there are few open roads in high elevation forests, but legacy (closed) roads are common.
While some closed roads have revegetated, and their effects are minimal, many still impact habitat,
watershed function, and attract illegal motorized use.

Table 17. Road density in high elevation forest communities

Category | Bristlecone Pine | Spruce-Fir Forest | Mixed Conifer with Aspen

Open roads 1.19 miles/mi? 0.40 miles/mi? 0.59 miles/mi?
All roads* 2.20 miles/mi? 2.59 miles/mi? 2.36 miles/mi?

*All roads include open roads and closed, or non-system, user-created roads.

Snags and coarse woody debris were estimated in spruce-fir forest and mixed conifer with aspen by
applying average coefficients by seral state to modeled seral state proportions. Snags are modeled in two
size classes, all snags larger than 8 inches and all snags larger than 18 inches. Snags and coarse woody
debris were modeled by applying average per-acre values to seral state proportions for current conditions
and year 15 seral state predictions. The modeled change is the percent difference between those two. The
current number of snags and volume of coarse woody debris are actual measured values that may differ
from the modeled current condition based on seral state proportions.

Table 18. Snags larger than 8” in the spruce-fir forest and mixed conifer with aspen vegetation communities.

Modeled
Vegetation Community | Current | Desired Departure Change Trend
Spruce-Fir Forest 9.0 13-30 | underrepresented 96% stable*
Mixed Conifer with Aspen 131 20 underrepresented 106% slightly toward desired range

*Spruce beetle is currently causing mortality on the Rio Grande National Forest. It is probable that this will also occur on the Carson
National Forest in the future and snags will trend toward their desired range.

Table 19. Snags larger than 18” in the spruce-fir forest and mixed conifer with aspen vegetation
communities.

Modeled
Vegetation Community | Current | Desired | Departure Change Trend
Spruce-Fir Forest 2.6 1-3 similar 128% increasing within desired
range*
Mixed Conifer with 2.3 1-5 similar 137% increasing within desired
Aspen range

*Spruce beetle is currently causing mortality on the Rio Grande National Forest. It is probable that this will also occur on the Carson
National Forest in the future and snags will exceed their desired range.

Table 20. Coarse woody debris (downed wood >3") in the spruce-fir forest and mixed conifer with aspen
vegetation communities.

Current Desired Modeled
Vegetation Community tons/ac tons/ac | Departure Change Trend
Spruce-Fir Forest 17.4 5-40 similar 105% stable
Mixed Conifer with Aspen 104 5-40 similar 110% increasing within desired range
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Table 21. Acres of high elevation forest recommended for wilderness under each alternative and the percent
of total high elevation forests on the Carson that those acres represent.

High Elevation Forest | High Elevation Forest

Category acres percent

Total High Elevation Forest 425,473 100
Current Designated Wilderness 98,474 23
Alternative 1 Recommended Wilderness 0 0
Alternative 2 Recommended Wilderness 5,880 1
Alternative 3 Recommended Wilderness 0 0
Alternative 4 Recommended Wilderness 19,300 5
Alternative 5 Recommended Wilderness 29,082 7

Environmental Consequences for High Elevation Forests Common to All Alternatives

High elevation forests are moderately to highly vulnerable to climate change, though the specific
expression of or interaction among impacts is uncertain (USDA FS 2014a). Warmer temperatures, more
variable precipitation, and increased moisture deficit are likely to stress vegetation, and make high
elevation forests more vulnerable to fire, insects, and disease. Fires would likely be more frequent and
widespread, though warming temperatures may increase precipitation at high elevations, in which case
the fire regime could change little. Fire regime condition class is likely to remain mostly in class Il.
Insects such as western spruce budworm and spruce beetle are likely to proliferate in stressed and
weakened trees and mortality is likely to increase. However, past spruce budworm outbreaks have been
associated with periods of increased moisture (Ryerson et al. 2003), and warmer, more drought-prone
conditions could reduce budworm activity and temper severity of future outbreaks. Root rot is likely to
increase in stressed forests. White pine blister rust is not currently present on the Carson, but is likely to
spread across the entire range of bristlecone pine in the future (Tomback et al. 2011).

Snags and coarse woody debris would increase toward desired conditions, except for small snags in
Spruce-Fir Forest which would remain stable but underrepresented. Seral state distribution would trend
toward the desired condition under all alternatives as overrepresented, medium age classes grow into
large, old age classes. Species composition is slightly to moderately departed mostly due to
overrepresentation of aspen in spruce-fir forest and Kentucky bluegrass in mixed conifer with aspen. That
departure is likely to continue, particularly if insect and disease outbreaks cause increased mortality in the
future. Patch size is larger at lower elevations, mostly due to fire exclusion and past timber harvesting.
Some alternatives promote additional fires below high elevation forests that may spread and increase fire
frequency in high elevation forests, resulting in smaller average patch size. On the other hand, fire
frequency is regulated by late melting snowpacks and frequent summer rains, both of which may be
altered by climate change, increasing the risk of more frequent stand replacing fire and the potential for
large early seral patches. Spruce budworm activity is likely to decrease, root rot is likely to increase, and
white pine blister rust may cause widespread mortality. It is difficult to predict exactly how those
interacting disturbances will manifest in terms of patch size, and the uncertainty is similar under all
alternatives.

Environmental Consequences for High Elevation Forests—Alternative 1

There are high existing closed and non-system road densities in all high elevation forest types. Alternative
1 limits the density of roads that may be constructed, but does not limit existing road density or include
specific direction to remove or rehabilitate any roads. Some obliteration or naturalization of unneeded
roads would occur as opportunities arise, but road building with densities of up to 4.0 miles per square
mile are specifically allowed. Generally, many road related impacts would continue, including
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concentration of surface flows, increased sedimentation, and habitat loss and dissection. Vegetative
ground cover would continue to be slightly lower than desired mainly due to human disturbance (roads
and concentrated recreation). Management response to insect and disease outbreaks could occur in many
forms, but would not necessarily improve ecological integrity or move these systems toward desired
conditions.

Environmental Consequences for High Elevation Forests Common to Alternatives 2, 3, 4, and 5

All action alternatives incorporate concepts of adaptive planning and monitoring. The monitoring plan is
capable of detecting change, with an adaptive flexibility to respond to detected changes. The monitoring
program is designed around key management questions and identifies measurable indicators to inform
those questions. The more flexible plan under alternatives 2, 3, 4 and 5 would allow the Carson to adapt
its management to changing conditions and improve management based on new information. In high
elevation forests particularly, an adaptive management approach would allow more effective response to
uncertain future stressors. The vegetation community-specific desired conditions define characteristics
that would maintain functional forest systems and set the course that adaptive management would
endeavor to follow. These include desired distribution among seral states, aspen condition and
distribution, fire regimes, and spatial arrangement. Ecological integrity would be better maintained
compared to the very limited direction provided under the 1986 Forest Plan (alternative 1).

Environmental Consequences for High Elevation Forests—Alternative 2

Alternative 2 identifies 5,880 acres for recommended wilderness. All but 10 of those acres are already in
inventoried roadless areas or are included in the Valle Vidal Management Area under alternative 2. There
would be very little difference in terms of vegetation management or user impacts compared to alternative
1.

Alternative 2 includes requirements to emphasize road reconstruction and rehabilitation over new road
construction (FW-TFA-1), and to offset any resource damage resulting from new road construction
through mitigating actions (FW-TFA-G-2). In addition, alternative 2 includes the San Antonio and Valle
Vidal Management Areas, which each contain significant amounts of high elevation forests. They both
limit development and road construction. Existing closed and non-system roads would continue to
naturalize and would have diminishing watershed and habitat impacts such as sedimentation and habitat
dissection. There is an objective to obliterate or naturalize unneeded roads (FW-TFA-O-1) and a standard
that prohibits motor vehicle use off of the designated system of roads, trails, and areas (FW-TFA-S-1).
However illegal use is likely to occur on routes that are not obliterated or naturalized, with its
accompanying spread of invasive species, human-caused fire, and resource damage.

Environmental Consequences for High Elevation Forests—Alternative 3

Alternative 3 does not recommend any new areas for wilderness and does not include any restrictions in
the San Antonio or Valle Vidal areas. The conversion of project roads to system roads or trails is
encouraged (FW-TFA-G-3). There is no requirement to offset road construction with mitigating actions
(FW-TFA-G-1), and there is no objective to obliterate unneeded roads. Under this alternative there would
likely be motorized use in more places on the Carson NF, including illegal use on closed but drivable
roads. This would have direct impacts through understory vegetation removal, and indirect impacts
through additional invasive species spread, human-caused fire, and resource damage.

Some additional timber harvest may occur in high elevation forests, though it is not a specific objective.
Mechanical treatment would continue to be rare, as it is in alternative 1. Fire would be suppressed in
many locations where lands are suitable for timber production or where it would impact trail access (FW-
FIRE-G-1). Less fire would result in less aspen regeneration and less nutrient cycling. The recently
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burned early seral state in Spruce-Fir Forest would remain underrepresented. With fire suppressed and
increased impacts from motorized use, ecological integrity would be most degraded under this alternative.

Environmental Consequences for High Elevation Forests—Alternative 4

Alternative 4 recommends additional areas for wilderness that are outside of inventoried roadless areas
(19,300 acres total). It also adds a restriction on the number of acres that may be treated in any one year in
the San Antonio management area. Those acres would likely be applied to restoring fire in Frequent Fires
Forests and protecting wildland-urban interface areas, meaning that little treatment would likely occur in
the high elevation forests in that management area. Large areas of high elevation forests would be
removed from the suitable timber base in the San Antonio and Valle Vidal Management Areas. None of
this management direction would be very dissimilar from recent management (effects would be similar to
alternative 1), but it would limit treatment options if insect and disease outbreaks were to worsen in the
future.

The miles of obliterated or naturalized roads would double under alternative 4 (FW-TFA-O-1), but
initially these miles would all occur in the Wetland Jewel Management Area (MA-WJIMA-O-4). While
44,113 acres, or 55 percent, of the Wetland Jewel Management Area is within high elevation forests, that
equals only 10 percent of all high elevation forests on the Carson NF. In addition, over half of the high
elevation forests in the Wetland Jewel Management Area are in designated wilderness or are
recommended for wilderness in alternative 4 and have no roads to obliterate. Therefore, more miles of
roads would be obliterated or naturalized, but likely those additional miles would not be in high elevation
forest vegetation communities. The impacts of remaining roads in high elevation forests would likely be
similar to alternative 1.

Overall, ecological integrity would not be improved over alternative 2 and could potentially be lower,
depending on what management responses are required to address future insect and disease outbreaks.

Environmental Consequences for High Elevation Forests—Alternative 5

Alternative 5 recommends 29,082 acres of high elevation forests for wilderness, 23,202 acres more than
alternative 2. Management of these areas would likely be similar to current management, but alternative 5
would limit treatment options if insect and disease outbreaks were to worsen in the future, resulting in a
higher level of uncertainty as to future vegetation conditions.

Environmental Consequences for Frequent Fire Forests

Discussion of modeling results and evaluation criteria

Mechanical and wildland fire (both planned and naturally-caused unplanned) acres differ by alternative
based on objectives for ponderosa pine forest and mixed conifer with frequent fire. There are additional
acres of wildfire (unplanned human caused) that are not included here but were modeled in consistent
amounts across alternatives. After 15 years, varying levels of treatment result in different modeled seral
state departure values. The least total treatment occurs in alternative 1 and results in the highest departure.
Alternative 3 results in the lowest seral state departure by year 15 (Table 22 and Table 23).
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Table 22. Annual treatments in ponderosa pine forest under each alternative and the resulting seral state
departure at year 15.

Mechanical Treatment Wildland Fire Treatment

Alternative acres acres Seral State Departure
Alternative 1 1,194 1,234 82
Alternative 2 3,600 10,250 59
Alternative 3 7,500 10,250 41
Alternative 4 582 13,750 71
Alternative 5 3,600 10,250 59

Table 23. Annual treatments in mixed conifer with frequent fire vegetation community under each alternative
and the resulting seral state departure at year 15.

Mechanical Treatment | Wildland Fire Treatment

Alternative acres acres Seral State Departure
Alternative 1 466 115 54
Alternative 2 775 3,000 43
Alternative 3 2,250 3,000 33
Alternative 4 350 3,750 44
Alternative 5 775 3,000 43

Modeled seral state departure was also tracked beyond the life of the plan (out to year 50) in order to
demonstrate the trend by alternative. Departure under the current 1986 Forest Plan remains high.
Departure improves most rapidly under alternative 3, but all action alternatives reach similar levels of
departure by year 50 (Figure 2 and Figure 3).
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Figure 2. Ponderosa pine forest seral state departure by alternative through year 50.
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Figure 3. Mixed conifer — frequent fire seral state departure by alternative through year 50.

Closed canopy states are uncharacteristic in ponderosa pine forest and should represent a minority (28
percent) of mixed conifer with frequent fire. Overrepresentation of closed canopy states, as currently
exists, indicates an increased risk for high severity fire and bark beetle or mistletoe outbreaks and reduced
herbaceous cover in the shaded understory. By year 15, there would be fewer acres with closed canopy
under any of the action alternatives compared to the current plan. Alternative 3 would result in the fewest
acres of closed canopy in Frequent Fire Forests and is closest to desired conditions (table 24).

Table 24. Closed canopy in frequent fire forests (ponderosa pine forest and mixed conifer with frequent fire)
by alternative.

Closed Canopy States
in Frequent Fire Forests

Alternative acres
Desired* 51,197
Current 382,119

Alternative 1 year 15 378,862

Alternative 2 242,994

Alternative 3 171,516

Alternative 4 253,681

Alternative 5 242,994

*Closed canopy is desired as a seral state only in mixed conifer with frequent fire, though it is common in both ponderosa pine
forest and mixed conifer with frequent fire on the Carson currently.

Open canopy conditions with multiple stories are the desired seral state for the great majority of frequent
fire forest acres. This condition supports the desired frequent, low-severity fire regime, and is most
resistant to widespread bark beetle outbreaks. Open canopy improves the herbaceous understory and
provides desired wildlife habitat. By year 15 there would be more acres in multi-storied, open states under
any of the action alternatives than under alternative 1. Alternative 3 would create the most multi-storied,
open acres, though all alternatives would be deficient.
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Table 25. Open canopy with multiple stories in both ponderosa pine forest and mixed conifer with frequent
fire under each alternative.

Multi-Storied, Open States
in Frequent Fire Forests

Alternative Acres
Desired* 410,092
Current 16,731

Alternative 1 57,701

Alternative 2 151,815

Alternative 3 223,293

Alternative 4 112,438

Alternative 5 151,815

*The desired condition is that the majority of mixed conifer with frequent fire and ponderosa pine forest is in a multi-storied, open
state. Currently that condition is uncommon on the Carson.

The desired fire rotation interval is based on the historic range of years between fires at a given location.
Fire rotation interval measures the number of years it would take for an area the size of the entire
vegetation community to burn. Currently, and under alternative 1, the rotation interval is much more
infrequent than desired. All action alternatives would result in rotation intervals much closer to the desired
condition than alternative 1, though none of the alternatives achieves desired fire frequency in either
Mixed Conifer with Frequent Fire or Ponderosa Pine Forest. Fire rotation interval estimates are averaged
forestwide, which is an unrealistically uniform distribution. In practice, fire is more likely and more
desired in some locations over others. Therefore, those locations where fire is more concentrated may
achieve the desired frequency under the action alternatives.

In figure 4, a shorter rotation interval indicates more frequent fire in the system. Action alternatives have
objectives that define a range of acres burned, and therefore the rotation interval is displayed as a range.
The vertical axis in figure 4 is logarithmic.
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Figure 4. Fire rotation interval for ponderosa pine forest and mixed conifer with frequent fire under each
alternative.
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Environmental Consequences for Frequent Fire Forests—Alternative 1

Under the current 1986 Forest Plan, fire frequency would remain far below the desired rotation interval
(fire regime condition class I11). Mechanical treatment would not sufficiently alter stand structures or
species composition to make up for the lack of fire. As a result, forests would remain dense with the most
closed states and fewest uneven-aged, open states of any alternative. Forests in this condition are less
productive because there is more competition for resources. Trees would be less resilient to drought,
insects, disease, and changing climate. Fire sensitive species such as white fir would continue to be
overrepresented. Dense forests with unbroken fuels are more likely to burn with uncharacteristic
severities that kill the majority of trees, including those in the overstory (active crown fire), and cause
uncharacteristic soil damage such as hydrophobic soils and loss of soil function. Patch size would remain
higher than desired and forests would be more susceptible to widespread insect and disease mortality.

Less representation in open canopy states suppresses understory production, which reduces available
forage, soil stability, and nutrient cycling. Lower abundance and diversity of understory species has
negative habitat impacts and is less likely to carry low intensity fire.

While large, uncharacteristically high-severity fires may be followed by a substantial aspen response over
large areas, that condition is not desired in Frequent Fire Forests. Aspen is desired as a minor inclusion
that is well distributed, not as a seral state in large patches which would be likely under this alternative.
This alters habitat distribution, fire regimes, and reduces the available conifer seed source.

The number of small and large snags would trend toward desired levels except for large snags in
Ponderosa Pine Forest, which are over represented currently and would continue to increase in number
due to overstocked forests and a lack of fire to remove dead trees. Coarse woody debris in Ponderosa Pine
Forest is currently just below the desired level, and would increase very slightly. Coarse woody debris
would decrease slightly in Mixed Conifer with Frequent Fire, away from desired conditions, as some
stands move from closed to open states. There is no direction in the current 1986 Forest Plan to move
toward desired levels of snags or coarse woody debris. There would be sufficient snags and coarse woody
debris from a habitat perspective, but overabundance would contribute to an elevated risk of
uncharacteristically high-severity fire.

Environmental Consequences for Frequent Fire Forests Common to Alternatives 2, 3, 4, and 5

Fire is encouraged and much more common in all action alternatives. Fire rotation intervals would be
much closer to the desired frequency than they would under alternative 1 and fire regime condition class
would be reduced. This would have multiple environmental benefits, including increased nutrient cycling,
a more diverse and abundant understory, and a more open, uneven-aged stand structure. Openings in the
canopy break up continuous fuels and promote lower intensity fire behavior, which would reduce the risk
for uncharacteristic high-severity fire and large openings that may not regenerate naturally. Average patch
size would be smaller, moving toward desired condition and tempering insect and disease spread. Fuel
conditions that support a more low-severity fire regime would allow fire to be managed to provide
ecological benefits more often and in more places.

Ecological integrity is higher in stands with the uneven-aged, multistoried, open structure and frequent
characteristic disturbance processes that would be more common in the action alternatives. Stands in that
condition would be more able to resist insects, disease, fire, drought, and changing climate and more
adaptable as stressors change.

Large, old trees would be maintained under all action alternatives, though to varying degrees due to
different levels of mortality from fire. Modeling predicts that all action alternatives would result in less
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coarse woody debris, and would move away from desired conditions as dense, closed states become more
open. However, all action alternatives would require management of coarse woody debris toward specific
desired levels in Frequent Fire Forests (FW-VEG-PPF-DC-7, FW-VEG-MCD-DC-5) which would better
provide for at-risk species habitat than alternative 1. The number of snags would move toward desired
conditions, except for large shags in Ponderosa Pine Forest, which are currently overrepresented and
would continue to increase under all alternatives. All action alternatives have desired conditions which
guide management and define desired levels of coarse woody debris and snags. Separate actions that
would manage toward those desired conditions were not modeled but would occur under action
alternatives (FW-VEG-G-1) and would improve coarse woody debris and snag distribution compared to
alternative 1.

Environmental Consequences for Frequent Fire Forests - Alternative 2

The combination of mechanical manipulation of vegetation structure followed by fire favors more natural
and desirable processes compared to mechanical or fire treatment alone. When vegetation structure that
supports low intensity, fire is first restored mechanically, a variety of tree size classes are more likely to
survive fire, uncharacteristic soil impacts are less likely, and wildfires are more manageable. At year 15,
seral state departure under alternative 2 would be lower than under the current 1986 Forest Plan, but
higher than under alternative 3, though by year 50 all action alternatives would have similar departures.
Closed states and uneven-aged, open states would trend toward desired conditions, though not as quickly
as under alternative 3.

Increased levels of mechanical vegetation treatment compared to alternative 1 would cause increased
ground disturbance and associated negative effects to understory vegetation (crushing, removal). There
may be localized, short-term impacts to soil stability and erodibility, with subsequent watershed impacts
such as increased sedimentation. There may be higher probability of localized invasive species
distribution and establishment in disturbed areas. However, overall soil and watershed condition would be
improved by restoring more natural disturbance regimes, vegetation structure, and hydrologic function.

Due to the widespread application of low-severity fire, fuel loading and continuity and the resultant threat
of uncharacteristic wildfire would all be reduced. Less uncharacteristically high-severity wildfire would
mean less overstory canopy loss, more desirable forest structure and patch size, less erosion potential, and
less post-fire flooding and sedimentation. Regenerative and nutrient cycling processes would be
increased.

Aspen abundance and distribution would be closer to desired conditions than under any other alternative
because low intensity fire would promote the desired patch size and heterogeneity, but uncharacteristic,
high severity fire would not create opportunities for large expanses of pure aspen.

Overall ecological integrity would be highest under alternative 2 because, while structurally this
alternative lags behind alternative 3 until year 50, fire is a component in more Frequent Fire Forest areas
across the landscape.

Environmental Consequences for Frequent Fire Forests - Alternative 3

Alternative 3 would be the most effective at quickly moving toward structural and species composition
desired conditions. This would have benefits in terms of resistance and resilience to disturbances such as
insects, disease, and fire. By year 15 there would be fewer areas in a closed canopy state and more in a
multi-storied, open state than under any other alternative.
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Widespread mechanical vegetation treatment under alternative 3 would result in the most ground
disturbance and associated effects to understory vegetation. Localized, short-term impacts to soil stability
and erodibility, with subsequent watershed impacts such as increased sedimentation would be more likely.
There may be higher probability of localized invasive species distribution and establishment in disturbed
areas. In treated areas soil and watershed condition would be protected by restoring more desirable
vegetation structure and hydrologic function and reducing the risk of uncharacteristically high-severity
wildfire, though untreated areas would remain at risk.

Fire would be infrequent in some areas including suitable timber and near trails where it would generally
be suppressed according to FW-FIRE-G-1. Outside those areas it would be more frequent than under any
other alternative, and would be the only circumstance under any alternative where the desired frequency
for fire would be met. However, in those areas where fires would not be desired (over 70 percent of
Mixed Conifer with Frequent Fire and over 30 percent of Ponderosa Pine Forest) the ecological benefits
of fire would be less than under alternative 1. Not all of these areas without fire could be mechanically
treated. Fuels would build up, particularly fire sensitive species such as white fir, leading to a high risk of
uncharacteristic wildfire, more difficult fire management, and fire intensities and severities that would be
higher than desired. There would be a higher risk for overstory canopy loss, greater erosion, soil sterility,
and more post-fire flooding and sedimentation. The potential for additional roads and motorized access
under alternative 3 would also increase the risk for human caused fires.

Environmental Consequences for Frequent Fire Forests - Alternative 4

Alternative 4 would be the least effective action alternative for achieving structural or species
composition desired conditions by year 15, though seral state departure remains only slightly more
departed by year 50. Forest density would remain high, creating high risk for insect, disease, and
uncharacteristic fire.

The small amount of mechanical treatment that would occur would focus on treating fuels to protect
communities, but everywhere else fire management would be difficult and costly as fires would burn with
uncharacteristic intensities in many areas. Fire effects would be more likely to result in loss of canopy
cover, greater erosion potential, soil sterility, and more post-fire flooding and sedimentation than under
alternative 2.

In the San Antonio management area vegetation management would be allowed on no more than 3
percent of the area in any year. If the majority of that treatment occurred as fire in Frequent Fire Forests
each year, the desired fire rotation interval could be achieved. Some mechanical wildland urban interface
fuels treatments could also be accomplished under that annual limitation. However, as in other areas
under this alternative, effects from fire treatment alone would be more likely to have negative effects from
uncharacteristic intensities.

Ground disturbing impacts and associated effects to understory vegetation (damage, removal) would be
less than under any other alternative due to a lack of mechanical treatment and road rehabilitation
requirements (FW-TFA-S-3, 4). Localized, short-term impacts to soil stability and erodibility, with
subsequent watershed impacts such as increased sedimentation would be least likely under alternative 4.
There would be a lower probability of localized invasive species distribution and establishment in
disturbed areas. Most areas would be untreated and would remain at risk from uncharacteristically high-
severity wildfire which has the potential to remove all understory vegetation, sterilize soils, or result in
soil loss.
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Under alternative 4 through year 50, frequent fire forests would be less resistant and resilient to
disturbance compared to other action alternatives. They would more likely be negatively impacted by
insects, disease, or fires that would further reduce their ecological integrity below what has been modeled.

Environmental Consequences for Frequent Fire Forests - Alternative 5

Effects of alternative 5 would be very similar to those of alternative 2. The additional 11,839 acres of
Frequent Fire Forests that would be recommended for wilderness constitute less than 2.4 percent of the
total for the vegetation system and would not have a significant impact on overall vegetative conditions or
fire regimes, except in localized areas. Frequent fire forests that are recommended for wilderness would
not be mechanically treated and would be likely to burn with uncharacteristically high-severities. Loss of
canopy, increased runoff, soil sterility and loss, and increased sedimentation would be more likely.

Environmental Consequences for Aspen

Aspen is quantifiable as a seral state in spruce-fir forest and mixed conifer with aspen. The modeled seral
state distribution in both of those vegetation communities is the same for all alternatives since treatment
levels in those vegetation communities do not differ among alternatives. The desired number of acres and
the modeled number of acres in the aspen state in each community during the first 50 years is shown in
figure 5. The amount of aspen remains relatively stable. The figure shows that in spruce-fir forest, aspen
is overrepresented and is predicted to remains so, and that in mixed conifer with aspen, aspen is
underrepresented and is also predicted to remain so.
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Figure 5. Acres of aspen seral states through year 50 in spruce-fir forest (SFF) and mixed conifer with aspen
(MCW).

Environmental Consequences for Aspen Common to All Alternatives

Under all alternatives modeling of high elevation forests predicts that aspen representation would remain
relatively stable. It would continue to be slightly over represented in Spruce-Fir Forest and slightly
underrepresented in Mixed Conifer with Aspen. However, the effects of climate change were not
modeled, and related insect, disease, fire, and drought impacts could have multiple, interrelated effects
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that are difficult to predict. Competition from stressed conifers may be reduced but aspen trees are also
likely to experience additional stresses from the same sources. These uncertainties that would affect
species composition and insect and disease outbreaks are similar across all alternatives.

Environmental Consequences for Aspen—Alternative 1

At the lower elevations of aspen’s range, in Mixed Conifer with Aspen, Mixed Conifer with Frequent
Fire, and Ponderosa Pine Forest, current low levels of treatment and characteristic fire would continue,
and regeneration, abundance, and distribution would likely continue to decline, remaining departed from
forestwide desired conditions. Large, uncharacteristic, stand-replacing fire would be more likely with the
lower treatment levels in Frequent Fire Forests under alternative 1 and some of these areas that are wetter
may respond through aspen regeneration. There may be additional opportunities for aspen regeneration,
but stressors would also be likely to increase. Therefore, there is significant uncertainty in terms of the
resulting patch size.

Under the combined influence of lack of fire disturbance, warmer and drier temperatures, insects, disease,
and ungulate browsing, aspen ecological integrity would continue to decline.

Environmental Consequences for Aspen - Alternative 2

Alternative 2 would apply characteristic fire as a process across more acres than any other alternative. As
a result, aspen abundance and distribution would be closer to desired conditions than under any other
alternative, resulting in patch sizes that would also be closer to desired conditions. In Frequent Fire
Forests low intensity fire would promote the desired patch size and heterogeneity, but uncharacteristic,
high-severity fire would not create opportunities for uncharacteristic large expanses of pure aspen. Aspen
condition in high elevation forests would be similar to other alternatives, except that more specific desired
conditions describing its abundance and distribution and an adaptive management approach would be
more flexible in responding to insect outbreaks or other disturbances as compared to alternative 1.

Environmental Consequences for Aspen - Alternative 3

In mechanically treated Frequent Fire Forests where structure is restored, aspen presence and distribution
may be close to desired conditions, but probably less similar than if it were stimulated by fire. Patch size
in these areas would be close to desired conditions. However, most Frequent Fire Forests would not be
mechanically treated and in untreated areas aspen would likely be underrepresented. In burned areas it
would occur in concentrated, uncharacteristic patches where it repopulated high-severity burns. Aspen
condition in high elevation forests would be similar to other alternatives. Specific desired conditions and
adaptive management would improve ecological integrity in high elevation forests compared to
alternative 1.

Environmental Consequences for Aspen - Alternative 4

Due to the increased amount of fire on the landscape, aspen would likely be most common in this
alternative, though its distribution in frequent fire forests would be more clumped than is characteristic.
Patch sizes would likely be higher than desired. High-severity fire would be more likely in frequent fire
forests and aspen would have additional opportunity to establish. In high elevation forests, aspen may
benefit if unmanaged insect outbreaks cause widespread conifer mortality, but aspen may itself be more
susceptible to unmanaged insect and disease compared to alternatives 2, 3, and 5.

Environmental Consequences for Aspen - Alternative 5

Alternative 5 would recommend an additional 11,839 acres (2.4 percent) of frequent fire forests and an
additional 23,202 acres (5.5 percent) of high elevation forests for wilderness compared to alternative 2. In
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the untreated frequent fire forests, wildfires would be more likely to burn with uncharacteristically high
severity and aspen may occur in concentrated, uncharacteristic patches where it repopulated those cleared
areas. Overall, there would be slightly more aspen than in alternative 2, but less than in alternative 4. On
the landscape there would not be a significant difference in overall ecological integrity compared to
alternative 2.

Environmental Consequences for Woodlands

Discussion of modeling results and evaluation criteria

Modeled treatment levels in woodland communities do not differ among alternatives. All alternatives
except alternative 4 would maintain some areas with woodland potential as grasslands. Instead this would
lower the seral state departure for those areas managed for woodland desired conditions where the open,
grass state is currently represented. Otherwise, all alternatives trend toward lower departure as the
proportion of underrepresented late-seral, closed states increases.
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Figure 6. Pifion-juniper woodland (PJO) seral state departure by alternative through year 50.
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Figure 7. Pifion-juniper sagebrush seral state departure by alternative through year 50.

Environmental Consequences for Woodlands Common to All Alternatives

Under all alternatives seral state departure would decline as trees fill in open canopies and create more
late-seral, closed states. Closed states are likely to have less herbaceous ground cover than open states.
However, coarse woody debris is predicted to increase under all alternatives, which would improve soil
condition by slowing erosion and maintaining soil moisture. Patch size may increase, though desired
conditions can still be met with some increase. Fire regime is not expected to be impacted significantly
under any alternative, and fire regime condition class would likely remain in condition classes I or II.

Differences among alternatives regarding roads and road obliteration and naturalization would have little
impact on management in woodlands, because woodland systems would not be a high priority for road
removal. Road obliteration is less effective in the dry, flat settings where woodlands dominate. Often
revegetation is less successful than in wetter locations, and illegal use is likely to continue adjacent to
closed roads.

The predicted effects of climate change are expected to substantially change forest insect and disease
dynamics (USDA FS 2012a). Even if normal precipitation levels in the Southwest continue, warmer
temperatures alone could lead to tree mortality from moisture deficits as a result of increased
evapotranspiration (Adams et al. 2009). Periods of drought or even average precipitation levels,
exacerbated by higher temperatures and high stand densities, could contribute to future widespread beetle
outbreaks and tree mortality, particularly in Pifion-Juniper Woodland (USDA FS 2012a).

Environmental Consequences for Woodlands Common to Alternatives 2, 3, 4, and 5

All action alternatives provide more detailed descriptions of those conditions that would promote
ecological integrity. Soil condition and understory herbaceous cover would be improved. There are plan
components that direct management to maintain site appropriate levels of understory vegetative cover,
which would improve soil function, moisture retention, and nutrient cycling (FW-PJO-DC-5, FW-PJS-
DC-5, FW-SL-DC-1, -3, FW-WSW-DC-6, FW-GRZ-DC-5, FW-GRZ-S-1, FW-GRZ-G-1). There are plan
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components that define a desired amount of coarse woody debris in order to provide habitat and maintain
soil productivity (FW-PJO-DC-8, FW-PJS-DC-8, FW-SL-DC-2). The presence of biological soil crusts is
desired to improve nutrient cycling and stabilize soils (FW-PJO-DC-4, FW-PJS-DC-4, FW-SL-DC-4).
Seral state and tree density would be managed according to specifically defined desired conditions to
improve overall ecological integrity.

Environmental Consequences for Woodlands - Alternative 4

All other action alternatives would include Grassland Maintenance Management Areas which preserve
woodlands in a treeless state to promote forage production. Alternative 1 includes Management Area 11 —
Revegetation Areas, which serve a similar purpose and are similar in their extent, though occur in slightly
different locations. Under alternative 4 those areas would be managed using the same plan components as
other Pifion-Juniper Woodland and Pifion-Juniper Sage vegetation communities. This would initially
result in slightly higher seral state departure, because these cleared areas are included in the already
overrepresented early seral grass states. Seral state departure lags behind that for other alternatives
through year 50 as early seral states recover, however, woodland desired conditions would actually be
applied to more total acres and ecological integrity of the vegetation community would be higher overall.
There would be more acres managed toward desired habitat conditions for woodland dependent species,
but the habitat quality would be poorer on average compared to other action alternatives because the
percentage of un-treed states would remain overrepresented.

Environmental Consequences for Woodlands - Alternative 5

Alternative 5 would recommend 10,663 acres of woodlands as wilderness. All but 60 of those acres
would be in evaluated area W31d which is unroaded (see appendix F), and mostly very steep and
inaccessible. There would likely be little difference in the management or use of the area and, therefore,
little difference in environmental effects compared to alternative 2.

Environmental Consequences for Sagebrush Shrublands

Discussion of modeling results and evaluation criteria

Modeled treatment levels in the sagebrush shrublands community do not differ among alternatives.
Modeling for all alternatives predicts continued juniper encroachment and transition to an uncharacteristic
treed state. As a result, seral state departure increases through year 50 (figure 8).
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Figure 8. Proportion of the sagebrush shrubland vegetation community in an uncharacteristic treed state
through year 50.
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Environmental Consequences for Sagebrush Shrublands Common to All Alternatives

Under all alternatives modeling predicts continued encroachment by juniper, leading to higher departure
and lower ecological integrity. Patch size, already larger than desired, would continue to increase. This
encroachment would likely be partially mitigated by un-modeled impacts such as drought, insect-induced
mortality on marginal tree sites, and tree removal for fuelwood. Insect and disease dynamics are not
expected to be significantly influenced by any alternative. Fire regime is not expected to be significantly
influenced by any alternative. Tree encroachment will continue while fires may become slightly more
common, and fire regime condition class is likely to remain mostly condition class I1.

Environmental Consequences for Sagebrush Shrublands — Alternative 1

Gramma grass cover and overall vegetative groundcover would likely remain low, the result of degraded
soils, probable drought, and continued grazing.

Environmental Consequences for Sagebrush Shrublands Common to Alternatives 2, 3, 4, and 5

Action alternatives provide more detailed descriptions of those conditions that would promote ecological
integrity. Soil condition and understory herbaceous cover would be improved. There are plan components
that direct management to maintain site-appropriate levels of understory vegetative cover, which would
improve soil function, moisture retention, and nutrient cycling (FW-SAGE-DC-4, FW-SL-DC-1, -3, FW-
WSW-DC-6, FW-GRZ-DC-5, FW-GRZ-S-1, FW-GRZ-G-1). The presence of biological soil crusts is
desired to improve nutrient cycling and stabilize soils (FW-SAGE-DC-5, FW-SL-DC-4). Seral state
distribution and tree density would be managed according to specifically defined desired conditions to
improve overall ecological integrity.

Environmental Consequences for Grasslands

Discussion of modeling results and evaluation criteria

Modeled treatment levels in the Montane-Subalpine Grassland ecological response unit do not differ
among alternatives. Modeling for all alternatives predicts continued tree and shrub encroachment and a
transition to an uncharacteristic non-grass state. As a result, seral state departure increases through year
50.
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Figure 9. Proportion of the montane-subalpine grassland vegetation community in an uncharacteristic treed
state through year 50.
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In other vegetation communities, early seral grass states would decline under all alternatives through the
first 50 years. In spruce-fir forest, mixed conifer with frequent fire, and sagebrush shrubland this
represents a transition away from desired conditions, while other communities would move toward
desired conditions. Overall, alternatives 2, 3, and 5 would be close to desired conditions for total acres of
grass states by year 50. The cumulative acres of open grass seral states based on desired conditions for
each vegetation community is 217,634 acres.
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Figure 10. Acres of open grass seral states in all vegetation communities by alternative.

Environmental Consequences for Grasslands Common to All Alternatives

Under all alternatives modeling predicts continued encroachment by woody species, leading to higher
departure and lower ecological integrity. Likely this encroachment would be partially mitigated by un-
modeled impacts such as drought and insect-induced mortality on marginal tree and shrub sites and tree
removal for fuelwood. There would be a sudden drop in all alternatives by year 5 as meadows in spruce-
fir forest infill with trees, which is not likely at the rate or to the degree modeled. The grassland
maintenance management areas in ponderosa pine forest, pifion-juniper woodland and pifion-juniper sage
in alternative 4 would quickly fill with trees, though probably not as quickly as modeled. After year 10,
there would be a leveling off under all action alternatives and a continued steady decline under alternative
1.

Ruderal species (first to colonize disturbed sites) such as Kentucky bluegrass would continue to establish
dominance by outcompeting and displacing native bunchgrasses, especially on sites where native
vegetation has been reduced or removed. Drought probability and severity are likely to increase in the
future (USDA FS 2010c), leading to reduced grassland productivity, lower overall groundcover, shifts in
species composition, and soil instability. Stressed grasslands would be more susceptible to invasive
species invasion. There is significant uncertainty regarding how these factors will interact to influence
patch size under all alternatives. There may be more fire in grasslands under the action alternatives, but
fire frequency is likely to remain below the desired frequency under all alternatives and fire regime
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condition class will remain mostly in condition classes 11 and I11. Insects and diseases are not a significant
characteristic of this system and are not expected to become one under any alternative.

Environmental Consequences for Grasslands — Alternative 1

Tree encroachment into grasslands would be greatest under alternative 1, resulting in reduced habitat,
lower soil moisture, and increased soil erosion. At year 50, alternative 1 would have slightly less tree
encroachment than alternative 4, because some areas would be managed to maintain grass cover (MA-11
Revegetation Areas). But the locations of grasslands would be less desirably distributed, since they are
defined by a static management area instead of as a shifting mosaic. Smaller meadows and grasslands in
other management areas would be more likely to be lost to tree encroachment, resulting in less abundant
and connected habitat.

Environmental Consequences for Grasslands Common to Alternatives 2, 3, 4, and 5

Woody species removal and grassland restoration in the montane-subalpine grassland vegetation
community would likely be similar under all alternatives. All alternatives, including alternative 1, have
direction to treat woody species encroachment in grassland types when it exceeds 10 percent. However,
the treatment objectives in other vegetation communities under the action alternatives would improve the
condition and abundance of seral grasslands in those communities compared to alternative 1. In addition,
the increased levels of mechanical and fire treatment in action alternatives would likely have benefits in
Montane-Subalpine Grassland when mechanical treatment or prescribed fire include a portion of that
vegetation community.

All action alternatives include plan direction regarding herbaceous vegetation diversity, amount, and
structure (FW-VEG-DC-14). They have direction to manage toward site potential for understory
vegetation (FW-VEG-DC-21). Importantly, each vegetation community contains direction to manage for
grassy openings and interspaces appropriate to the community. Managing toward that desired overstory
structure would contribute to more abundant herbaceous understories, and better habitat connectivity,
nutrient cycling, soil protection, and soil function as a result.

Environmental Consequences for Riparian

Evaluation criteria that are measurable and vary by alternative differ for riparian vegetation compared to
upland vegetation. The overarching basis for comparison remains ecological integrity, but the criteria
includes vegetation structure and composition; upland condition and overall watershed function; fire
effects, both direct effects to riparian areas and indirect effects from sedimentation and accelerated runoff;
and hydrologic function, including channel shape, floodplain connectivity, and groundwater connection.
These criteria are indicators of integrity, not an exhaustive list of all factors that may impact integrity or
that may vary among alternatives. Other ecosystem characteristics such as flood regime, beaver activity,
vegetative cover, coarse woody debris, and ecological status are not explicitly modeled or predicted based
on the plan components described by the alternatives. In some cases, they may be inferred based on those
criteria listed above. Where possible these other characteristics are discussed qualitatively.

Environmental Consequences for Riparian Common to All Alternatives

Some trends in riparian condition are clear based on water availability, water use, and upland watershed
conditions. Current levels of human disturbance and the associated impacts are expected to continue.
These include the combined impacts from roads, concentrated recreation, grazing, and other development
that increase siltation and removal of vegetative cover and reduce infiltration, compared to historic levels.
Introduced grass species, like Kentucky bluegrass, are expected to persist and expand. Beaver populations
may continue to recover, but will be maintained below historic levels, due to competing demands, such as
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wildlife and livestock foraging, which limit woody species establishment, maintaining consistent stream
flow for acequias and agriculture, and preventing flooding of infrastructure of fields used for agriculture
or grazing.

Riparian systems will be influenced by trends in adjacent uplands. Lack of functional vegetative cover at
lower elevations on the Carson will continue to alter runoff, such that headcutting and stream incision are
likely. Increased biomass in Frequent Fire Forests may reduce instream flows through increased
evapotranspiration, but may also make organic matter more available, particularly as mortality increases.
Increased risk of large, severe wildfire and insect and disease outbreaks may have direct impacts on
riparian vegetation in the form of uncharacteristic mortality, and may also impact stream function through
increased runoff and sediment loads originating from burned areas.

Projected future drought conditions will exacerbate water quality problems by concentrating pollutants.
Projected lower flows will also reduce instream habitat, soil moisture, and groundwater levels, resulting
in changes in species composition and productivity. Projected overall conditions will favor upland
adapted species over existing riparian species (NM 2005b). Projected more-frequent, extreme flood
events will degrade stream channel morphology and function. Bank erosion, sediment transport, runoff
contamination, and scouring of debris from stream channels are all projected to intensify (Meyer et al.
1999). While mean runoff may decline, and peak timing may shift, riparian condition will be impacted
most significantly by projected extremes of drought and flooding (Meyer et al. 1999). Cottonwood
establishment, for example, is more dependent on timing of spring floods and inundations duration, than
on total average streamflow (Auble et al. 1994; Poff et al. 2002). More variable flow will likely drive the
need for more storage, particularly in combination with demand from a growing human population (NM
2005b). If the solution is to construct additional impoundments, habitat may be further fragmented
(Meyer et al. 1999). Continued streamflow regulation will continue to impact riparian species
composition by reducing regeneration by flood dependent species (e.g., Rio Grande and narrowleaf
cottonwood).

Current Forest Service policy directs compliance with required federal Clean Water Act permits and State
regulations, and requires the use of best management practices to control nonpoint source pollution to
meet applicable water quality standards and other Clean Water Act requirements. The Carson NF has a
memorandum of understanding with the State of New Mexico that requires the forest to implement best
management practices. Best management practices are project design features that minimize impacts of
management activities, protect watershed function, and maintain water quality (USDA FS 2012b). All
action alternatives require that activities include best management practices that mitigate impacts to water
quality, water quantity, and timing of flows, and prevent or reduce accelerated erosion (FW-WSW-G-1).
Under all alternatives the incorporation of best management practices in project implementation would
minimize impacts to riparian areas. Many practices for maintaining water quality involve protecting the
structure and function of riparian areas. Implementation of best management practices would reduce soil
erosion, compaction, displacement, and loss of structure, prevent overutilization of forage, prevent
contaminant introduction, reduce bank instability, and preserve vegetation production. Best management
practice resource categories with particular influence on riparian vegetation condition include wildland
fire, rangeland, recreation, road, and mechanical vegetation management activities.

Prescribed fire, wildfire, and fire suppression would occur under all alternatives. Fire in the upland
portions of a watershed may impact riparian areas through higher sediment input, stream channel damage
from increased flooding intensity and frequency, and a general decrease in basin stability (Neary et al.
2005). The magnitude of fire effects in riparian areas is closely related to fire intensity. High-intensity fire
can cause profound changes in plant cover and soil function, and can indirectly increase streamflow
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velocity, sedimentation rates, and water temperatures. Fire may also have beneficial effects in riparian
areas such as removing light-competing, non-riparian vegetation, thereby allowing native riparian species
to reestablish. An example of a best management practice for wildland fire is using ignition techniques,
control methods, and access locations for ignition and control that minimize potential effects to soil, water
quality, and riparian resources. For example, mid-slope ignition may be used to protect riparian areas,
allowing a lower intensity fire to burn downslope toward riparian vegetation while achieving other, higher
intensity objectives upslope.

Permitted livestock grazing would continue under all alternatives. Riparian areas have the capacity to
produce forage in greater amounts and for longer periods than do the surrounding uplands due to more
available moisture and deeper soils. They may therefore attract concentrations of herbivores which can in
turn lead to detrimental overuse, degraded riparian function, and reduced long-term forage productivity.
When upland forested canopies are maintained in more open condition they produce more forage, which
can help to reduce grazing pressure on adjacent riparian areas. All range allotment management plans
direct the use of best management practices and site specific mitigation to reduce direct grazing effects to
riparian function. Rangeland management best management practices include, establishing annual
endpoint indicators of use at levels suitable to maintain or achieve desired conditions for uplands, riparian
areas, and aquatic ecosystems; establishing triggers for management actions, such as modifying intensity,
frequency, duration, and timing or excluding livestock use; using suitable tools to alter livestock
distribution; and identifying management strategies and riparian improvement needs to maintain or move
toward achieving desired conditions.

Riparian areas often attract recreation activities such as motorized travel, camping, hiking, mountain
biking, and horseback riding. If not properly managed, these activities have the potential to impact
riparian areas by crushing, displacing, or physically removing vegetation, resulting in loss of canopy and
ground cover. If activities occur when soils are saturated, severe rutting may occur, which can lead to
erosion and loss of native riparian vegetation. Recreation activities have the potential to introduce and
spread terrestrial and aquatic invasive species that compete with native plants for space, water, and
nutrients. Recreation-related best management practices that effect riparian areas include, periodically
evaluating the condition of soil, water quality, and riparian resources at and near developed sites to
identify signs of insufficient ground cover, detrimental soil compaction, excessive runoff, sedimentation,
or chemical or pollutant release by recreationists and managing use to avoid, minimize, or mitigate
adverse effects to soil, water quality, and riparian resources by, for example, limiting group size and
periods of use.

Roads that cross riparian areas have direct impacts through vegetation removal and water flow alteration.
Roads outside of riparian areas may have indirect riparian effects including concentration of overland
flow, increased sedimentation, and accelerated runoff with increased peak flows and related damage. An
example of road best management practices is to not permit casting of road maintenance-generated debris
into the Riparian Management Zone to avoid or minimize excavated materials entering waterbodies or
riparian areas.

The potential for accelerated erosion, soil compaction, or other riparian impacts during or following
mechanical treatment depends on climate, soil type, site conditions, equipment, and techniques utilized.
Some best management practices to manage sedimentation include, re-establishing vegetation as quickly
as possible and maintaining sufficient ground cover to minimize erosion and trap sediment. Examples of
best management practices for mechanical treatment near riparian areas are, avoiding the introduction of
excessive slash into riparian zones and waterbodies; retaining trees for canopy cover, shading, bank
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stabilization, and as a source of large woody debris; and avoiding felling trees into streams or
waterbodies, except to create habitat features.

Best management practice prescriptions are translated into contract provisions, special use authorizations,
project plan specifications, or other similar documents to ensure that the operator or responsible party is
required to apply the best management practices. Monitoring of best management practice effectiveness
informs and improves future management activities through adaptive management. Land management
monitoring reports summarize best management practice monitoring results.

Environmental Consequences for Riparian — Alternative 1

Alternative 1 applies the same very specific desired future conditions to all riparian areas, including three
or more age classes of woody plants and large diameter trees up to 240 years old. Those desired
conditions are not applicable in some riparian types. For example, bogs and wet meadows are included in
the list of types of riparian areas, but are places where woody plants or large trees may not be desirable.
Therefore, for some herbaceous riparian types, plan direction does not address specific characteristics that
would contribute to their ecological integrity. There are no specific objectives to treat riparian areas,
though it is implicitly encouraged and would occur as opportunities arise.

Relatively low levels of upland restoration would continue to occur under alternative 1, with several
indirect impacts on riparian vegetation. First, uncharacteristic fire in the surrounding watershed may
result in higher sediment input, greater stream damage from increased peak flows, and a general decrease
in basin stability. Higher intensity fires in adjacent forests may have more severe effects in riparian areas,
removing riparian cover and streambank protection. Poor upland forage production may concentrate
grazing and browsing pressure in productive riparian areas instead of distributing it throughout the
watershed. Deficient coarse woody debris and poor soil conditions store less water in the uplands and
may lead to accelerated runoff, increased erosion, and increased sedimentation.

Traditional road location, design, construction, and maintenance methods left a legacy of negative
impacts on riparian areas across the forests. Under alternative 1 there are no objectives to decommission
or naturalize unneeded roads, and to some degree these impacts would continue. Besides conversion of
productive riparian land to roadbeds and ditches, other effects of legacy roads include (DeBano &
Schmidt 1989):

o Dewatering due to lowered channel bed, nick points, and gully formation where roads cross
rivers.

o Accelerated runoff, causing increased peak floods and related damage.

e Increased channel bed and bank erosion.

e Increased downstream sedimentation from eroding soil.

o Conversion from riparian to upland species that tolerate drier conditions.
e Reduced habitat for riparian dependent wildlife species.

Environmental Consequences for Riparian Common to Alternatives 2, 3, 4, and 5

Action alternatives 2, 3, 4, and 5 define Riparian Management Zones (RMZs) and apply plan components
to them that protect riparian functions. Compared to alternative 1, management activities, permitted uses,
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and structural developments within Riparian Management Zones would move water, soil, and vegetation
closer to desired conditions (FW-WSW-RMZ-G-2).

All action alternatives separate riparian vegetation into two broad groups based on their potential to
support woody species. Wetland Riparian (WR) vegetation is treated separately from Forest and Shrub
Riparian (FSR) vegetation and has its own plan components that would promote ecological integrity in
that vegetation system. Seral state desired conditions are defined for Forest and Shrub Riparian types
(FW-WSW-RMZ-FSR-DC-1, 2, 3). These more-targeted, though less prescriptive, plan components
would better define desired structure, species composition, and function for the full range of riparian
types on the Carson NF, directing management to better promote ecological integrity. Plan components
(FW-WSW-RMZ-FSR-DC-5 and FW-WSW-RMZ-STM-DC-10) describe specific desired levels of
coarse woody debris for specific riparian types that would improve aquatic habitat and stream function.

Environmental Consequences for Riparian - Alternative 2

Alternative 2 includes objectives to restore structure and function of at least 200-300 acres of riparian
areas annually, and objectives to restore, enhance, or maintain streams and springs. Treatments may occur
anywhere on the Carson NF, where they are determined to be appropriate. Riparian structure,
composition, and function would be improved and maintained (more similar to desired conditions) in
these areas. Elsewhere riparian function would improve due to improved general condition of upland
vegetation and watershed function. Terrestrial and aquatic habitat, surface flow timing and duration,
sediment transport, floodplain connectivity, and surface-subsurface interactions would all be closer to
desired conditions than under any other alternative.

Environmental Consequences for Riparian - Alternative 3

Alternative 3 includes the same objectives as alternative 2 for restoration of riparian areas, streams, and
springs. There would be fewer components that require a reduction of road impacts, and mechanical
treatments would at least double compared to alternative 2. Vegetation removal and crushing would occur
in some localized areas. There would be greater potential for invasive species spread by motor vehicles.
Fire would be less distributed across the landscape. Overall watershed conditions would be worse
compared to alternative 2, with cascading impacts on riparian function. Surface flow timing and duration,
sediment transport, floodplain connectivity, and surface-subsurface interactions would be negatively
impacted.

Environmental Consequences for Riparian - Alternative 4

As in alternative 2, riparian structure, composition, and function would be improved and maintained
(closer to desired conditions) in general across the forest. However, overall watershed conditions would
be worse compared to alternative 2, with cascading impacts on riparian function. Alternative 4 limits
motorized access through several means, including stricter guidance regarding the creation of new
permanent or temporary roads (FW-TFA-S-3, -4), obliterating or naturalizing double the number of miles
of non-system roads (FW-TFA-O-1), expanding the San Antonio Management Area and requiring
seasonal closures (MA-SAMA-S-8, -9), and prohibiting new permanent roads or motorized trails in the
Wetland Jewels Management Area (MA-WJMA-S-1). Direct riparian impacts such as sedimentation and
vegetation removal would be slightly reduced overall. Invasive species spread would be slowed somewhat
related to reduced access by motorized vectors, but treatment to restore riparian function may also be
made more difficult in some locations. The likelihood of uncharacteristically high-severity fire would be
high, resulting in the potential for flooding and increased sedimentation that may remove or bury riparian
vegetation and scour stream channels, with lasting impacts to hydrologic function.
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Alternative 4 would include an additional 1,375 acres of riparian in recommended wilderness compared
to alternative 2. This would remove any motorized or mechanized impacts to these riparian areas,
however, these areas currently contain no open roads and motorized and mechanized uses with riparian
impacts are currently rare for the most part. Several of these additional recommended wilderness
management areas include frequent fire forests, which would not be treated, and high severity fire with
impacts to watershed and riparian function would be likely in these places.

The Wetland Jewels management area would focus road obliteration and riparian restoration work in
these areas rather than in priority watersheds, which focus riparian restoration activities in all other action
alternatives. However, the efficacy or feasibility of treating these areas is not clearly greater than they are
for treating other locations on the forest. In fact, treatment return on investment is likely to be low, since
49 percent of the Wetland Jewels management area is in either designated wilderness, recommended
wilderness, or inventoried roadless areas, each of which restricts management options compared to other
forest areas. For example, earthwork or moving boulders by hand is more costly, time consuming, and
labor intensive than doing the same work with machinery.

It is not clear that the condition of wetlands in the Wetland Jewels management area is different than that
of other wetlands on the forest, nor is it clear therefore that focusing restoration work in these areas is an
effective approach for meeting desired conditions. No systematic forestwide assessment of riparian or
wetland condition has been conducted on the Carson. The 2012 Watershed Condition Assessment did
include indicators for aquatic habitat and riparian/wetland vegetation that were rated at a watershed scale.
That assessment was used to inform the identification of priority watersheds which guide restoration in
alternatives 2, 3, and 5. Table 26 lists acres of high-rated wetlands by function on the Carson and acres
and percent of these wetlands within the Wetland Jewels management area.

Table 26. Acres of wetlands on the forest by function and acres and percent of wetlands that occur in the
Wetland Jewels management area

All Wetlands @ Wetlands Jewels Management Area

High-Rated Wetlands by Function acres acres (percent of wetlands)
All wetlands total acres 19,824 3,882 (19.6)
Aquatic invertebrate habitat 1,285 95 (7.4)
Carbon sequestration 16,864 3,268 (19.4)
Coldwater species 8,644 2,029 (23.5)
Discharge flow 12,574 3,188 (25.4)
Fish habitat 1,317 95 (7.2)
Fish shading 1,613 51(3.2)
Headwater 11,709 3,650 (31.2)
Associated with impaired stream 5,010 1,039 (20.7)
Streamflow maintenance 1,043 464 (44.5)
Sediment retention 14,222 3,143 (22.1)
Surface water detention 2,705 218 (8.1)
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Figure 11. Percent of wetlands with a high rating for each wetland function that fall in the Wetland Jewels
management area (WJMA)

In addition to focusing restoration treatments, the Wetland Jewels Management Area also identifies a set
of priority wetland functions (MA-WJMA-DC-1). Those functions align with mapped wetland
characteristics. In 2015, GeoSpatial Services, in coordination with the New Mexico Environment
Department, delineated and classified wetlands and riparian areas based on multiple characteristics related
to type, and their association with stream impairments®. Wetlands are rated as moderate or high,
depending on how well they perform a particular function. This classification is based on wetland type,
not condition.

In figure 11 above, the percent of all wetlands across the forest that are in the Wetland Jewels
management area is 19.6 percent, represented by the horizontal yellow line. Wetland functions that are
less likely to be rated high among wetlands in the Wetland Jewels management area fall below the yellow
line (wetlands in the Wetland Jewels management area are less likely to have a high rating for that
function than would be predicted by distribution alone). Wetland functions that are more likely to have a
high rating when the wetland is in the Wetland Jewels management area extend above the yellow line.
When the percent of wetlands in the Wetland Jewels management area that have a high rating for a
function is close to 19.6 percent it implies that that function is no more likely to be found in the Wetland
Jewels management area than in other parts of the forest.

Based on these ratings, it is not clear that the Wetland Jewels management area includes the most
appropriate locations to maintain or improve priority wetland functions, as required by MA-WIMA-DC-
1. In fact, of the 11 wetland functions, wetlands in the Wetland Jewels Management Area are more likely
to be highly rated for just four functions: coldwater species, discharge flow, headwater, and streamflow
maintenance. This means that for the other seven functions wetlands in the Wetland Jewels management
area are either no more likely, or are less likely to perform a particular function well, compared to other
wetlands on the forest. For example, surface water detention is one of the functions that must be
maintained or improved in the Wetland Jewels management area, however wetlands in the Wetland Jewels
Management Area are less likely than other wetlands to perform that function at a high level. Therefore,

2 Available here: http://www.geospatialservices.org/nwi-projects.
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surface water detention by wetlands across the forest would be degraded by focusing on that function only
in the Wetland Jewels management area. The same is true for aquatic invertebrate habitat, fish habitat, and
fish shading. Levels of carbon sequestration, sediment retention, and restoration of wetlands associated
with impaired streams would be similar to those under other action alternatives.

Wetlands that are associated with known impaired streams were identified by intersecting wetland
boundaries and impaired streams data®. Of these impaired-stream-associated wetlands only 21 percent are
within the Wetland Jewels management area. That is, impaired-stream-associated wetlands are not more
likely to occur in the Wetland Jewels management area than they are anywhere else on the forest (table 26
and figure 11). Therefore, treating degraded wetlands in the Wetland Jewels management area is not more
likely to improve forestwide impaired streams than treating degraded wetlands anywhere else on the
forest, especially since stream impairments may result from a number of factors that are unrelated to
headwater wetland condition.

Forestwide, the priority wetland functions would be less well-maintained under alternative 4 compared to
other action alternatives, where wetland restoration and management is guided by forestwide plan
components. By area, most Wetland Jewels Management Areas contain just a small percentage of
wetlands (mostly well below 10 percent, Bobcat Pass at 19 percent is an exception, see table 27). Except
for the La Jara Canyon and McCrystal Creek Wetland Jewels Management Areas, the non-wetland areas
in every Wetland Jewels Management Area are commonly in the Spruce-Fir Forest vegetation community,
with some areas (Midnight Meadows, Serpent Lake) covered by as much as 85 percent Spruce-Fir Forest.
In this vegetation community FW-VEG-SFF-G-1 limits soil and vegetation disturbance to “confined and
localized areas” with no long-term impacts. The forestwide plan components for watershed, riparian
management zones, wetland riparian, and spruce-fir forest would be more effective at and focused on
maintaining wetland function than the Wetland Jewels management area plan components. For example,
MA-WJIMA-S-2 prevents the construction of new powerline or fiber optic line infrastructure anywhere in
the Wetland Jewels Management Area, even if that infrastructure might be built in an existing easement or
on an upland site without impact to wetlands. The Bobcat Pass and La Jara Wetland Jewels Management
Areas both include existing power lines and instead of co-locating new infrastructure or replacing
infrastructure in the same location, it would have to be located outside of the Wetland Jewels
Management Area, requiring additional resource disturbance.

Table 27. Total acres of wetlands and spruce-fir forest vegetation community in the Wetland Jewels
management area

Wetland Jewels Management Total Wetland = Spruce-fir forest = Wetlands | Spruce-fir forest
Areas Acres acres acres percent percent
Bobcat Pass 3,029 577 1,738 19.0% 70.9%
Brazos 3,378 295 1,386 8.7% 45.0%
Canjilon Lakes 3,650 207 1,800 5.7% 52.3%
Cruces Basin 16,531 373 12,610 2.3% 78.0%
La Jara Cyn 2,638 181 19 6.9% 0.8%
McCrystal Creek 17,107 653 540 3.8% 3.3%
Midnight Meadows 4,445 313 3,705 7.0% 89.7%
Rio Santa Barbara 7,416 187 5,116 2.5% 70.8%
Serpent Lake 11,708 256 9,769 2.2% 85.3%
Valle Vidal 9,794 753 4,443 7.7% 49.1%

3 Available at: http://smumn.maps.arcgis.com/apps/MapSeries/index.html?appid=c26¢3b06242e4e3bac4e4c04f3839b27
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Forestwide wetland conditions would be slightly worse under alternative 4 because restoration overall
would be slightly less effective. Some wetland improvement may occur in the La Jara Wetland Jewels
Management Area because there would be less opportunity for road, trail, and infrastructure development
there. But in La Jara, as in all other Wetland Jewels management areas, any of that type of development
under alternative 2 would be constrained by watershed, wetland riparian, and riparian management zone
plan components and any additional wetland impact would be minimal. All other Wetland Jewels
management areas would be subject to additional constraints under alternative 2 from either the spruce-fir
forest vegetation community plan components, the Valle Vidal management area, the San Antonio
management area, or a combination, and there would be essentially no difference in wetland conditions in
these areas.

Cumulative Environmental Consequences for Vegetation Communities
and Fuels

The Carson is inherently connected to its surrounding landscape despite administrative boundaries. The
cumulative effects that past activities have had on vegetation and fuels have been discussed in detail as
part of the affected environment for vegetation and fuels generally and by vegetation community.
Throughout the broader landscape, past management practices have resulted in forest conditions that are
departed, creating a risk of not achieving desired conditions in the future. Trees are smaller and younger
overall than they would have been historically, and fuels are built up and more continuous. Grasslands are
encroached on by woody species and current herbaceous understory cover is lower than the potential.

Broad regional stressors that may intensify in the future include rising population levels and participation
in outdoor recreation, both locally and nationally, with resulting increased demand for and pressures on
public lands. Higher temperatures and more frequent drought will likely lead to increased fire frequency
and severity, and increased demand for high elevation recreation opportunities. Related to vegetation
conditions, these changes may lead to increased demand for commercial and noncommercial forest
products, elevated importance of public lands in providing for the habitat needs of displaced wildlife
species, and changing societal desires related to the mix of uses that public lands should provide. Growing
recreation use over the planning period due to increasing population levels and demand in the surrounding
area could affect ecosystem integrity. However, the sustainable recreation plan direction included in all
action alternatives provides measures to mitigate such impacts from recreation activities.

Riparian areas are particularly susceptible to effects from outside the Carson’s boundaries. One-third of
all riparian vegetation on the Carson is contained within private inholdings, where the forest does not
influence management. The impacts to riparian systems in these areas are expected to continue or
intensify. These include impacts from water extraction and impoundment for agriculture and other uses:
impacts (runoff and sedimentation) from agriculture; grazing; or other private land development; impacts
(reduction of groundcover and bank destabilization) from livestock grazing; and impacts from the
conversion of wetlands to other uses (loss of habitat, reduced water retention and storage).

Cumulative effects to vegetation are examined within a larger-than-Carson-NF, broad, spatial context for
analyzing the combined contribution of forestwide management and management of adjacent lands to
environmental impacts on the landscape (table 28). The effects of proposed management are evaluated in
the context of management actions of other entities occurring within the boundaries of the context
landscape (USDA FS Carson NF 2015a). That landscape includes portions of four eco-regional sections
with distinct land ownership, use, and management (table 29 and figure 12).

Overall, cumulative environmental effects of proposed management under all alternatives, in the context
of the larger landscape, would contribute to the movement of vegetation toward desired conditions.
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Proposed management would contribute to landscape restoration, control of invasive species, reduction in
uncharacteristic wildfire across the broader landscape, and the resiliency and adaptability of vegetation
communities to climate change.

Figure 12. Ecoregions that intersect the Carson National Forest
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Table 28. Management plan summaries for other lands in the cumulative effects landscape.

Agency Management Plan Description and Relevant Effects Timeframe
BLM-Taos Field The Taos Field Office would continue to support the Restore New Mexico Partnership, a partnership of government agencies, Current
Office ranchers, industry, non-profit organizations, and others to restore New Mexico’s grasslands, woodlands, and riparian areas to a
healthy and productive condition. Under this partnership all BLM field offices in New Mexico works to treat lands, regardless of
ownership, across a landscape or watershed to defragment and improve the ecological health and habitat. The goal is to restore
desert grasslands and woodlands to their natural states, where possible. This would be accomplished by treating those areas
where encroachment by invasive shrubs has occurred and reclaiming disturbances from past permitted actions that have
fragmented the habitat.
Restore fire frequency and intensity regimes to pre-European settlement levels by reducing fuel loads.
Reestablish appropriate vegetation communities to maintain natural fire regimes.
BLM-Farmington The objective of the FFO fire program is to manage and use fire consistent with its natural role in the functioning ecosystem, Current
Field Office and the protection of life and property. and under
The objective of the rangeland program is to promote healthy sustainable rangeland ecosystems; to accelerate restoration revision
and improvement of public rangeland to properly functioning condition; to promote the orderly use, improvement, and
development of the public lands; to efficiently and effectively administer domestic livestock grazing; and to provide for the
sustainability of the western livestock industry and communities that are dependent upon productive, healthy public rangelands.
BLM-San Luis Field Maintain present good to excellent condition range; move toward good condition (late seral stage) on fair to poor condition Current
Office Resource range based on site potential.
Management Plan Harvest 185 mbf (5,769 acres of operable commercial forest lands) annually during the life of the plan. Thirty-four acres of
(1991) commercial forest land would be replaced annually through regeneration harvest. Harvest 477 cords of fuelwood (11,992 acres of
productive operable woodlands) during the life of the plan or 53 acres annually.
Any fire, including wildfires, occurring in the resource area would be suppressed.
NMED - Forest and Ecological: Promoting ecological integrity, natural processes, and long-term resiliency is the primary goal of the New Mexico 2004
Watershed Health Forest and Watershed Health Plan.
Plan
NMED — New Mexico Over the next five years (2016-2020), New Mexico State Forestry Division will focus on maintaining and increasing the Current
Forest Action Plan momentum gained recently through development of the state’s Watershed Restoration Initiative. Working with our private and
public land management partners, we will improve the health of priority landscapes and restore New Mexico’s forests to a more
resilient condition.
Theme 1: Conserve and Manage Working Landscapes for Multiple Values and Uses
Theme 2: Protect Watersheds from Harm
Theme 3: Enhance Public Benefits from Natural Resources
San Isabel National Maximize present net value while emphasizing opportunities to improve water, fish and wildlife, outdoor recreation, and other Current

Forest Land and
Resource
Management Plan
(1984, revised 2008)

amenity values.
Manage resources at economically and environmentally feasible levels, consistent with emphasis on amenity values.

Reintroduce, where desirable and feasible, the natural role of fire in maintaining the proper functioning and health of natural
communities, and to reduce the long-term threat of catastrophic wildfires
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Agency Management Plan Description and Relevant Effects Timeframe
San Juan National The composition, structure, and function of terrestrial ecosystems are influenced by natural ecological processes, including Current
Forest Land and disturbance events such as fire, infestations by insects or disease, winds, and flooding.
Resource Key ecosystems that are not functioning properly are realigned/restored/renovated to survive the near-future dynamics of
Management Plan | changing climate.
(2013). Major vegetation types reflect little or no departure from historic range of variation of fire frequency and intensity (e.g., reflect
Fire Regime Condition Class 1).
Rio Grande National Provides quantitative desired conditions of development and structural stages for forested terrestrial ecosystems Under
Forest Land Vegetation management strategies are consistent with historical succession and disturbance regimes where possible. revision
Management Plan Major vegetation types reflect little or no departure from historic natural range of variation of fire frequency and intensity.
Santa Fe National Guidance documents have been developed by the Southwestern Regional Office (R3) revision team to provide regional Under
Forest Land and consistency for plan revision under the 2012 Planning Rule. Vegetation desired conditions are very similar, based on regionally revision
Resource consistent guidance.
Management Plan
Native American “Plans vary widely in terms of approach, depth, content, and rigor; most plans are still primarily timber management plans, On-going;
Tribes —Integrated with some standards, guidelines or limitations imposed by other resources.” varies
Resource “On the whole, the health and productivity of Indian forests are being maintained, but forest density-related threats from fire,
Management Plans | insects, disease, and climate change have and increasingly will compromise the long-term sustainability of Indian forests unless
(various) treatment measures are accelerated, and appropriate annual harvest targets can be met.”

“Indian forestry operations are understaffed compared to other public and private forest management organizations.”*

*Assessment of Indian Forests and Forest Management in the United States. 2013. Indian Forest Management Assessment Team for the Intertribal Timber
Council. http://www.itcnet.org/issues_projects/issues_2/forest_management/assessment.html
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Table 29. Ownership by ecoregions in the context landscape

Navajo South Central Northern Rio Southern Parks and Rocky

Ownership Canyonlands acres % Highlands acres % Grande Basin acres % Mountain Range acres %
Total 6,200,180 | 100 3,171,044 100 1,806,732 | 100 4,265,044 | 100
Carson 165,790 | 2.7 590,845  18.6 221,743 | 12.3 613,843 | 14.4
All Forest Service 535,599 | 8.6 2,319,195 | 73.1 225,353 | 12.5 1,417,764 | 33.2
Bureau of Land Management 1,320,837 | 21.3 38,404 1.2 532,756 | 29.5 147,554 | 3.5
Bureau of Indian Affairs 2,688,059 | 43.4 118,541 @ 3.7 86,726 4.8 99,762 | 2.3
National Park Service 7,705 | 0.1 116,291 | 3.7 NA = 0.0 45,854 1.1
Private 1,303,436 | 21.0 488,880 | 15.4 861,635 | 47.7 2,412,590 | 56.6

State Game and Fish 45,990 | 0.7 3,070 | 0.1 5,085 0.3 54,613 | 1.3
State Parks 15,176 | 0.2 268 | 0.0 NA @ 0.0 939 | 0.0
Other State 238,833 | 3.9 54,796 | 1.7 90,869 | 5.0 84,638 | 2.0
Bureau of Reclamation 26,509 | 0.4 NA | 0.0 NA | 0.0 NA | 0.0
Department of Defense NA 0.0 2924 | 01 NA @ 0.0 801 | 0.0
Department of Energy NA @ 0.0 26,244 0.8 NA @ 0.0 NA 0.0
Local 18,036 | 0.3 2,431 | 0.1 4,308 | 0.2 529 | 0.0

NA is not applicable.
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Cumulative Environmental Consequences for Vegetation Communities and Fuels in the
Navajo Canyonlands Ecoregion

Carson makes up just 2.7 percent of the landscape in the Navajo Canyonlands ecoregion. The Jicarilla
Ranger District is wholly contained by this ecoregion. The Jicarilla-Apache, Navajo Nation, and Southern
Ute are the largest land owners, followed by BLM and private lands. The San Juan NF and Santa Fe NF
also have land in the ecoregion.

Much of this landscape is leased for natural gas development. Localized vegetation disturbance from well
pads, pipelines, and access roads is common. Reclamation reseeding includes non-natives, but contributes
significantly to grassland habitat. The area provides important winter range for deer and elk, and a
management focus is range improvement through grassland restoration. There are wild and feral horse
herds on the Carson NF, Jicarilla-Apache lands, Southern Ute lands, Navajo lands, and BLM lands that
are significantly overpopulated and have a negative impact on range condition by changing species
composition and increasing erosion and soil loss.

Cumulative Environmental Consequences for Vegetation Communities and Fuels in the
South Central Highlands Ecoregion

The Carson makes up 18.6 percent of the landscape in the South Central Highlands ecoregion. The
ecoregion contains most of the Canjilon and El Rito ranger districts and the northwest portion of the Tres
Piedras Ranger District. It also includes portions of the Santa Fe NF, the Rio Grande NF, and the San Juan
NF, and nearly 75 percent of the landscape is managed by the Forest Service. Most of the rest is privately
owned land in the Chama area.

The landscape has been recently impacted by large fires and beetle induced mortality. A large portion of
the pifion trees in the Chama River area were Killed by the insects in the early 2000s. More recently,
beetles have caused severe spruce mortality in Colorado. Large, stand-replacing fires have been common
in the Jemez Mountains over the last two decades, including Cerro Grande, Thomson Ridge, and Las
Conchas fires. In Colorado, the Missionary Ridge, Little Sand, and West Fork fires are all recent
incidents, each larger than 24,000 acres. The combination of insect, disease, and stand-replacing fires has
removed tree canopy cover over large areas of the landscape and converted some forested areas to grass
or shrub cover for many decades into the future.

Cumulative Environmental Consequences for Vegetation Communities and Fuels in the
Northern Rio Grande Basin Ecoregion

Carson makes up 12.3 percent of the landscape in the Northern Rio Grande Basin ecoregion. The
ecoregion contains the southern and eastern portions of the Tres Piedras Ranger District. It contains large
amounts of BLM land in New Mexico and Colorado, including the Rio Grande del Norte National
Monument, but the largest ownership is by small private landowners in the plains around San Acacio,
Colorado.

The majority of the vegetation communities in the landscape are Great Basin/semi-desert grasslands and
shortgrass prairie, of which there are only a few acres on the Carson. Vegetation communities on the
Carson are mostly montane-subalpine grasslands, ponderosa pine forest, and pifion-juniper/sage.
Sagebrush shrublands are generally common on national forest and BLM lands. Encroachment into
grasslands by woody sagebrush and pifion-juniper is a common issue, which reduces the productivity of
grasslands and destabilizes soils throughout this landscape. Sagebrush condition is better on the Carson
than off, and even though there are not many acres (fewer than 40,000) on the Carson in this area, they
may serve as a refuge for species that rely on sagebrush shrubland habitat.
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Cumulative Environmental Consequences for Vegetation Communities and Fuels in the
Southern Parks and Rocky Mountain Range Ecoregion

The Carson makes up 14.4 percent of the landscape in the Southern Parks and Rocky Mountain Range
ecoregion. The Questa and Camino Real ranger districts are wholly contained by this ecoregion. Other
lands include Santa Fe National Forest, San Isabel National Forest, Rio Grande National Forest, Great
Sand Dunes National Park, New Mexico State lands, and Taos Pueblo. Over half the landscape is
privately owned, with large land owners including Philmont Boy Scout Ranch, Trinchera Ranch, Vermejo
Ranch, Sandia Pueblo private lands, and Rio Costilla Cooperative Livestock Association.

There are over 500,000 acres of designated wilderness in this ecoregion, not including the over 50,000
acres of Blue Lake Wilderness on Taos Pueblo land. Altogether, this represents over 32 percent of all
federal/tribal land management in the landscape. An additional 281,316 acres (16 percent) of federal lands
are Inventoried Roadless and the approximately 100,000 acre Valle Vidal unit (6 percent) is mostly
managed for non-motorized recreation. Thus, over half of the federal/tribal lands are managed to restrict
motorized uses and timber harvest. This has benefits to vegetation by limiting watershed-related road
impacts, and may reduce the incidence of human caused wildfire. However, it limits the type and amount
of restoration and prescribed fire that are possible in this landscape. Tree densities are likely to remain
high in some areas, with correspondingly high risk for uncharacteristic wildfire. Forest management in
response to insect and disease outbreaks would be limited and the risk of future tree basal area loss is high
(USDA FS 2014b).

Soil Resources

This section analyzes the soil resource by describing the current soil condition and projected trends in soil
condition by alternative. It also describes the potential effects to soil conditions associated with
management activities.

The Carson uses soil condition as a descriptive indicator of general soil health. Soil condition is based on
the primary soil functions of soil hydrology, soil stability, and nutrient cycling. The current soil condition
rating is based on how departed soils are from the reference condition. The projected trends in soil
condition are based on estimates of vegetative ground cover, soil productivity, and organic matter.

Description of Affected Environment

Soil provides a foundational basis on which other organisms (including humans) depend. Soil provides
numerous benefits to the ecosystem: 1) soil provides a substrate, nutrient source, and water source for
plant growth, 2) soil provides a regulating environment for water — it controls where water goes, how
quickly it runs off, and how much is infiltrated and stored, 3) soil provides a purification system for water,
both surface flows and groundwater, 4) soil provides for climate thermoregulation (e.g., - daytime heat
absorption, nighttime heat release), and 5) soil provides a source of nutrients and nutrient cycling for its
own maintenance of fertility. Soil also provides other benefits, such as wildlife habitat, sources for
construction sites and materials, as well as a source of various traditional and contemporary cultural
materials (clay, etc.) on which humans depend. Soils are a complex and dynamic system resulting from
interactions between parent material, climate, topography, and organisms throughout time and space that
consists of a mineral component, organic matter, air, water, and various soil organisms. Soils store water,
supply nutrients for plants, and provide a medium for plant growth. Soils also provide habitat for a
diverse number of belowground organisms. Due to their slow rate of formation, soils are essentially a
non-renewable resource.
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Soils are described, characterized, and classified in Terrestrial Ecosystem Survey of the Carson National
Forest (USDA FS Carson NF 1987). Ecological map units are created for soils based on the climate,
vegetation, geology, and landforms of the forest. The Carson uses ground cover and vegetation canopy
cover for each mapping unit to establish a resource value rating for soil and plant health for many
management activities (e.g. analysis and monitoring of restoration treatments and grazing allotment
management).

Soils of the Carson are highly variable ranging from shallow to deep, fine to loamy, and skeletal (rock
fragments >35 percent of the whole soil) to non-skeletal. They occur on all slopes ranging from nearly
level (less than 15 percent slope) to very steep (slopes greater than 80 percent). The parent material types
include igneous (e.g. granite, basalt, andesite), metamorphic (e.g. gneiss) and sedimentary (e.g. sandstone,
limestone, shale). Soils developed in parent material such as andesite and basalt tend to have more clay
content because these parent materials are high in clay forming minerals. Conversely, soils formed from
granite or rhyolite parent materials are lower in clay content since these parent materials have a lower
percentage of clay-forming minerals. Sedimentary parent materials such as limestone result in the
presence of calcareous soils.

Human and ecological systems rely on soil for water and nutrients essential for plant growth, the
regulation of the water cycle, and the storage of carbon. The physical structure of soils, including organic
material content, is critical to their nutrient balance, stability, water retention capability, and the diversity
and abundance of soil organisms they contain. These factors, in turn, are important to the health of
vegetation and watersheds, and the quality of habitat for wildlife.

Soil Condition

Soil condition is an evaluation of soil quality based on an interpretation of factors which affect vital soil
functions. Soil quality is the capacity of the soil to function within ecosystem boundaries to sustain
biological productivity, maintain environmental quality, and promote plant and animal health (Doran &
Parkin 1994; USDA FS 2013c).

Soil condition is based on three soil functions: (1) the ability of the soil to resist erosion, (2) the ability of
the soil to infiltrate water, and (3) the ability of the soil to recycle nutrients. Soil condition provides an
overall picture of soil health vital in sustaining ecosystems. Soil condition rates soils as they currently
exist, and reflects the effects of management and disturbance history—soils were generally assumed to be
in satisfactory soil condition under reference conditions.

The Terrestrial Ecosystem Survey identifies soil condition by ecological map unit and predicted soil loss.
Current soil condition in this assessment reflects conditions from 1987, when the Terrestrial Ecosystem
Survey was published. Since then, changes have occurred across the landscape as a result of natural
disturbances (e.g. fire and drought), management (e.g. timber harvest), and human caused disturbance
(e.g. roads, user-created trails). Satisfactory soil conditions have likely decreased, and unsatisfactory
conditions have likely increased, in areas where disturbances have occurred.

Satisfactory soil condition (soil quality) is important in maintaining long-term soil productivity—key to
sustaining ecological diversity. Unsatisfactory and unsuited (inherently unstable) soil conditions result in
reduced ability of the soil to grow plants and sustain productive, diverse vegetation. Very little
guantitative data exist to measure historical soil condition. However, some qualitative and quantitative
inferences can be made, providing insight into historical soil condition by using knowledge about present
disturbances and their effect on soil hydrology, soil stability, and nutrient cycling. Reference conditions
generally estimate pre-European settlement conditions.
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Soil Condition Categories

The Carson encompasses a broad range of ecosystems. These ecosystem types are mapped using the
ecological response unit framework (Wahlberg et al. 2014). Ecological response units are mapped
ecosystem types that are based on biophysical themes that represent the range of conditions that exist
under natural disturbance regimes. Each ecological response unit is assigned a soil condition category
which is an indication of the status of soil functions for that area. Soil condition categories reflect soil
disturbances resulting from management or natural and human caused disturbances. Current management
activities provide opportunities to maintain or improve soil functions that are critical in sustaining soil
productivity. The following is a brief description of each soil condition category:

e Satisfactory: Indicators signify that soil function is being sustained and soil is functioning properly
and normally. The ability of soil to maintain resource values and sustain outputs is high.

e Impaired: Indicators signify a reduction of soil function. The ability of soil to function properly has
been reduced or there exists an increased vulnerability to degradation. An impaired rating should
signal to land managers a need to further investigate the ecosystem to determine causes and degrees
of decline in soil functions. Changes in management practices or other preventative actions may be
appropriate.

e Unsatisfactory: Indicators signify that loss of soil function has occurred. Degradation of vital soil
functions results in the inability of soil to maintain resource values, sustain outputs, and recover
from impacts. Soils with an “unsatisfactory” rating are candidates for improved management
practices or restoration designed to recover soil functions.

e Unsuited: Areas rated unsuited are those where geologic erosion rates are greater than soil
formation rates (naturally erodible). Soils that do form are inherently unstable and may occur on
steep slopes. These soils are generally associated with badlands and other miscellaneous areas.

Currently, approximately 50 percent of the Carson is rated in satisfactory soil condition, 44 percent
unsatisfactory and 6 percent unsuited (table 30). Most areas that currently have an unsatisfactory soil
condition would most likely have historically been in a satisfactory soil condition.

Table 30. Soil condition class percentages for upland ecological response unit on the Carson

Ecological Response Unit Satisfactory | Impaired @ Unsatisfactory | Unsuited
Alpine and Tundra 0% 0% 36% 64%
Montane and Subalpine Grassland 27% 0% 73% 0%
Bristlecone Pine 42% 0% 58% 0%
Spruce-Fir Forest 88% 0% 12% 0%
Mixed Conifer w/Aspen 76% 0% 24% 0%
Mixed Conifer Frequent Fire 100% 0% 0% 0%
Ponderosa Pine Forest 54% 0% 46% 0%
Pifion Juniper Woodland 51% 0% 49% 0%
Pifion Juniper Sagebrush 22% 0% 78% 0%
Sagebrush 40% 0% 60% 0%

Five of the 10 upland ecological response units have a majority of satisfactory soil conditions. These
ecological response units are spruce-fir forest, ponderosa pine forest, pifion-juniper woodland, mixed
conifer w/aspen, and mixed conifer — frequent fire. The most productive soils (satisfactory soil condition)
are within ecological response units that produce high amounts of organic matter to ensure stability of the
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soil and support nutrient cycling. Soil organic matter generates numerous benefits for the soil resource
including; improving water infiltration, soil aeration, and water holding capacity. Organic matter is an
energy source for microorganisms and supplies nutrients for plant growth (Magdoff 2004). These benefits
can provide maintenance of ecosystem productivity and site diversity.

The greatest areas of unsatisfactory soil condition are found in montane-subalpine grassland, bristlecone
pine, ponderosa pine forest, pifion-juniper woodland, pifion-juniper sagebrush, alpine and tundra, and
sagebrush shrubland ecological response units. The loss of soil productivity through a reduction in soil
function is due to a lack of adequate vegetative ground cover and organic matter. Reduced vegetative
cover in the alpine and tundra ecological response unit has resulted in unstable soils with reduced nutrient
cycling. The pathway by which nutrients are delivered back into the soil (nutrient cycling) is of high
importance to a functioning system. Release of nutrients by mineralization of soil organic matter is
important in short-term nutrient cycling, but in the long run the organic matter and the nutrients it
contains must be replenished or soil fertility will be depleted (Brady & Weil 2008).

Substantial portions of the alpine and tundra ecological response unit are considered inherently unstable
soils (unsuited soil condition). Inherently unstable soils are those whose geologic formation and
geomorphic properties are naturally active, and soil erosion has existed historically and will continue.
Approximately 64 percent of the total area of the alpine and tundra ecological response unit on the Carson
is rated in unsuited soil condition. Soil erosion hazard influences soil condition; an inherently unstable
soil is more vulnerable to soil condition impairment than an inherently stable soil.

Maintaining satisfactory soil condition is essential for ecological sustainability and long-term soil
productivity. Unsatisfactory soil condition (44 percent of Carson NF) reduces the ability and potential of
the soil to grow plants and sustain productive, diverse vegetation. Focused restoration treatments and very
long periods of recovery time would be needed to return these soils to a productive state (USDA FS
2013c).

Past Management Impacts on Soil Condition

Historically (pre-European settlement) and without anthropogenic (human-caused) disturbances, soil loss,
soil compaction, and nutrient cycling would probably have been within functional limits to sustain soil
function and maintain soil productivity for most soils that are not inherently unstable. The exception
would have been during cyclic periods of drought and possibly localized areas impacted through native
human populations and non-domestic animal herbivory. Natural floods would have had a limited effect on
the extent of soil loss, only causing accelerated erosion adjacent to stream channels or floodplains.
Natural fires, in ecological response units known to typically experience mixed- or high-severity fire,
would have had a limited effect on the extent of soil loss, only causing accelerated erosion in localized
areas where total consumption of the litter layer or canopy occurred. Drought may have reduced the
amount of protective vegetative ground cover resulting in accelerated erosion during prolonged
rainstorms.

Much of the current soil condition is related to past management on the Carson NF. Soil condition is
affected by activities that occur or re-occur at the same place over time. Permanent loss of soil
productivity has and still could affect the level of goods and beneficial uses available from the Carson in
the future. Management activities that may have affected soil condition include timber harvesting,
prescribed fires, road construction and use, recreation facility construction, recreation use, and livestock
grazing. Some examples of impacts that have affected current soil condition include the following:
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Heavily compacted soils from forest restoration treatments, grazing, and recreation activities have
caused or may cause reduced soil productivity for decades (Burger et al. 2010).

Land disturbing activities, such as timber harvesting, road construction, and facility construction
caused erosion of topsoil at rates greater than the soil’s natural ability to replace it (soil loss
tolerance rate) resulting in the permanent loss of soil productivity (Renard et al. 1997).

From 1902 to 1987 as more livestock numbers and acres were grazed, range condition (and
associated soil condition) declined; and as fewer number of livestock and acres were grazed, range
condition improved.

According to Gori et al. (2007) livestock and large wildlife grazing removed fine fuels needed to
carry surface and mixed-severity fires that likely maintained the more open structure and
composition of pifion-juniper savannas and shrub woodlands historically.

Road corridors that make up the Carson’s road system resulted in loss of soil productivity.
Mineral extraction pits and mines resulted in permanent loss or reduction in soil productivity.
Uncharacteristic wildfire resulted in erosion rates well beyond tolerance erosion rates.

Footprints of administrative and recreation sites (both developed and heavily used dispersed sites)
have reduced soil productivity.

Permanent special use sites, such as communication towers and buildings eliminated soil
productivity.

There are activities that have improved soil condition and have reduced risk to soil productivity, such as:

Prescribed fire has removed fuels and undesirable plant material which impede vegetation growth
and condition.

Dense forest, woodland, and invaded grassland canopy treatments have reduced light and water
competition and allowed for desired understory grasses and shrubs to re-establish.

Channel restoration projects have restored bank and vertical stream bed stability, and have re-
established ground water table levels that result in increased vegetation (growth and diversity) and
soil productivity.

Closure of maintenance level 1 roads and decommissioning or removal of unneeded roads has
resulted in revegetation of old roadbeds.

Environmental Consequences for Soil Resources

Methodology and Analysis

This section describes the methodology and analysis processes used to determine the environmental
consequences on soil condition from implementing the alternatives. Environmental consequences are not
site-specific at the broad planning level, and are described with qualitative descriptions supported by past
studies and observations.

The forest has a limited capacity, in the anticipated 15-year lifespan of the revised plan to reverse trends
in all vegetation types, and move them all toward desired conditions. Limitations are imposed by
insufficient and fluctuating funding, current lack of a market for small-diameter biomass to offset
treatment costs, and the length of time required to accomplish and approve planning of treatments.
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Acknowledgement of limited capacity necessitated the identification of resources most at risk of not being
sustainable in order to focus efforts during the planning period. Two focus areas developed during the
assessment of current conditions and trends specifically related to soil conditions include:

1. Restore frequent fire ecosystems. Fire dependent ecosystems (ponderosa pine and mixed conifer-
frequent fire) are the most highly departed ecosystems on the forest. The lack of fire has led to closed
canopies, increased fuel loads, and stressed vegetation.

2. Improve grasslands and herbaceous cover. Grasslands and other ecological response units have
experienced dramatic reductions in grass cover and productivity. The lack of grass and herbaceous
cover has influenced accelerated erosion and declining soil productivity forestwide for many
vegetation communities.

This qualitative analysis describes the current soil condition and projected trends in soil condition by
alternative. It also describes the potential effects associated with management activities that could affect
soil condition.

Soil condition is based on the primary soil functions of soil hydrology, soil stability, and nutrient cycling
as described by technical guidance (USDA FS 2013c). The current soil condition rating is described in the
Terrestrial Ecosystem Survey of the Carson National Forest (USDA FS Carson NF 1987) and based on
how departed soils are from the historic range of natural variability. The projected trends in soil condition
were based on estimates of vegetative ground cover, soil productivity, and organic matter. Each vegetation
community (ecological response unit) was examined to see whether soil conditions would generally trend
towards, away, or remain static with the implementation of treatments by alternative. The analysis is
based on the Vegetation Dynamics Development Tool modeling results for each vegetation community
using the range of acres proposed to be treated by alternative and estimates of soil cover and organic
matter retention.

Indicators

Soil Condition

Existing soil condition is assessed, and projected trends in soil condition are predicted by alternative and
identified plan components.

Indicators Used: Changes in soil condition are impacted by acres treated and by the ability of
management objectives to meet or move towards desired conditions according to alternative. Many
factors are considered in the determination of soil condition trend. Both the amount and type of ground
cover play a large role in soil condition. Ground cover affects soil functional elements by providing
resistance to soil erosion, and enhancing nutrient cycling and water infiltration by decreasing overland
flow rates. A major consideration in predicting ground cover conditions is to compare the current
departure of existing vegetative conditions and model predictions to see whether vegetative conditions are
moving towards desired conditions, away, or remain static. Ground cover conditions that fall within
desired conditions for vegetation generally reflect satisfactory soil ground cover conditions. Soil
condition is based on three soil functions including (1) the ability of the soil to resist erosion, (2) the
ability of the soil to infiltrate water, and (3) the ability of the soil to recycle nutrients. Vegetative ground
cover and herbaceous understory are indicators to determine soil condition.

Stressors

Land-use practices affect soil functions, and these functions are intertwined, making it difficult to discuss
them separately. Management actions such as timber harvesting, road management, fuel management,
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recreation, and grazing can have negative effects including compaction, erosion, and loss of organic
matter; all of which can impair the majority of soil functions. While these effects have not been
eliminated in current practices, the Carson has decreased these types of effects substantially. This
reduction of negative effects, coupled with soil restoration activities, may increase the capacity of soils to
support multiple uses and provide ecosystems services over the long term.

The relationship between soil and climate change is interconnected. First, climate change may affect the
soil resource. In return, soils have the ability to either store or release greenhouse gases; thereby,
potentially influencing climate change. The potential impacts of climate change on the forest soil resource
are not well known at this time. Warmer winters may result in large areas where winter operations are
constrained by poor road conditions. Increased frequency and severity of summer droughts could threaten
vegetation cover through increased wildfires, and pathogen and insect activity. Loss of biomass carbon
will affect soil organic carbon, carbon sequestration, and the nutrient cycling process.

Assumptions
In the analysis of soils the following assumptions have been made:

e The alternatives are compared using the average (mid-point) treatment level.

o Soil and Water Conservation Practices (Best Management Practices) would be applied to all
management activities as described in FSH 2509.22.

o Data used in this analysis represent forestwide conditions and may not represent soil condition at
any given point on the landscape. It is important to realize that many differences in soils and related
disturbances can occur within short distances. Overall accuracy of mapping and information
provided by the Terrestrial Ecosystem Survey and soil condition protocol is considered reliable at
the ecological unit or landscape level. However, on-site inspection should be conducted for site-
specific project assessments.

e On the Carson, the first major component or ecological type of each terrestrial ecosystem map unit
was used in the soil analysis, except when the first component is a miscellaneous area (e.g. rock
outcrop, badland, rubbleland, or riverwash). If the first major component of a map unit is a
miscellaneous area, then the second major component was analyzed.

e The current departure from desired condition is based on the ground cover (bare soil and litter)
departure rates for each ecological response unit.

Environmental Consequences for Soil Resources - Alternative 1

Alternative 1 emphasizes producing timber products; managing quality habitat for Mexican spotted owl
and northern goshawk and its prey; providing recreation opportunities to meet demand; and range
management. The current plan has no articulated desired conditions for wetlands, seeps and springs, or
various riparian ecosystems. It does not recognize the traditional communities and uses that occur on the
Carson and does not reflect changes in economic, social, and ecological conditions, new policies and
priorities, and new information based on monitoring and scientific research. Since this alternative reflects
no change in current management, no additional wilderness is recommended. This alternative provides a
baseline for estimating the effects of the other alternatives.

Management of the soil resource would continue in accordance with forestwide and management area
specific goals, objectives, standards and guidelines in the existing plan. The existing plan establishes a
desired condition of satisfactory watershed conditions through direct (streambank stabilization, contour
trenching and plowing, obliteration of roads and revegetation of areas with insufficient vegetative ground
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cover) and indirect (grazing allotment management, off-road vehicle management, and travelway
maintenance and management) soil and water improvement methods. The current plan standards and
guidelines also require the utilization of soil and water conservation practices (best management
practices) to address project specific mitigation needs to protect the soil resource. All of these practices
would have beneficial effects to: the ability of the soil to resist erosion, the ability of the soil to infiltrate
water, and the ability of the soil to recycle nutrients.

Risk of uncharacteristic fire at the landscape scale is greatest for alternative 1 because the prescribed rate
of fuel treatments is less than all other alternatives. Also, the information on which the treatments are
based is outdated compared to the other alternatives. Projections indicate that there will likely be recurrent
erosion cycles resulting from large wildfires and subsequent damage to the soil resource. Uncharacteristic
fire alters vegetation composition and structure. Accelerated erosion results from changes in ground and
canopy cover as well as detrimental effects to soil structure due to loss of roots to hold soil particles
through cohesion.

Management of the transportation system under alternative 1 does not include sufficient direction to
adequately minimize erosion and subsequent sedimentation. It does not contain specific objectives for a
forest wide approach to decommission unneeded roads and maintain and repair system roads. Direction
for managing the transportation system in areas of highly erodible soils, riparian areas, and wetlands is
minimal. Roads are often the main source of sedimentation in a watershed. Improperly located or
maintained roads have the highest potential to cause detrimental effects to the soil resource via soil
detachment and transportation as sediment to riparian and wetland areas. It must be noted, high-standard
forest roads, state, federal, and county highways and roads are considered a permanent allocation of the
soil resource and no further effect to the soil resource is inferred for those transportation features.

Increased demand for motorized recreation and the proliferation of off-highway vehicles is not adequately
addressed under alternative 1. Even though motorized recreation is restricted to roads and trails, the
existing plan does not establish desired conditions or guidelines for management of this recreational use
where it is permitted that would mitigate and/or avoid compaction, erosion, and vegetation disturbance or
loss and subsequent effects on soil and watersheds. This type of use is often a vector for the establishment
and expansion of invasive species and no strategy or guidelines are provided to address the potential for
impacts to the soil resource resulting from loss or reduction of natural vegetative communities and
replacement by non-native and invasive plants.

Alternative 1 does not provide direction for management of resources in response to climate change.
Without management direction, atypical temperature and rainfall patterns predicted as part of climate
change may adversely affect forest soils and the resources they support, such as vegetation, watersheds,
and habitat. In the arid Southwest, soil erosion is likely to increase because of climate change, whether as
the result of flooding caused by more intense storms or from increased arid conditions resulting from
warmer temperatures and drought. Without planning for such changes, increases in direct soil loss in
runoff and heavier sedimentation in streams would occur.

Environmental Consequences for Soil Resources — Alternative 2

Alternative 2 is the draft proposed plan and was developed to respond to key issues identified during the
assessment. This alternative provides for restoration and diverse ecosystem services. Alternative 2
addresses the need to better recognize and enhance the Carson National Forest’s role in contributing to
local economies, including service-based sectors such as recreation and tourism, timber and forest
products, livestock grazing, and other multiple-use related activities and products. Alternative 2 also
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includes plan direction that allows for adaptive management, to address potential ecological changes that
have the potential to alter the provision of ecosystem services from the Carson NF. These include:

o Forested fire dependent ecosystems are departed and prone to uncharacteristic stand replacing fire.
e Grassland communities and herbaceous understories are less productive than they were historically.

o Surface water is at risk across much of the forest, due to temperature, turbidity, and degraded
riparian and aquatic condition and function.

e The ability of the Carson to remain relevant and responsive to changing recreation user demands is
at risk of being unsustainable.

e The ability of the Carson to continue contributing to the social and economic benefits desired by
local communities and the visiting public is at risk of being unsustainable.

Alternative 2 proposes roughly 9,189 acres of recommended wilderness.

Alternative 2 provides for restoration of diverse ecosystem services. Of the four action alternatives,
Alternative 2 best conserves the soils resource by virtue of its emphasis on restoration of Frequent Fire
Forest types through a combination of mechanical treatments, use of prescribed fire, and management of
natural ignitions, travel management focused on appropriate use of mechanical and motorized vehicles
and equipment, reasonable reduction of the road network thru decommissioning/obliteration/restoration of
un-needed and un-authorized routes, active management and maintenance of grasslands, and
recommendations for wilderness. There are several elements of this proposal that may impact soil
condition and function and the ability of the soil resource to provide ecological services.

1. Restoration of Frequent Fire Forest types - Mixed Conifer with Frequent Fire (VEG-MCD-0-1,2) and
Ponderosa Pine Forest (VEG-PPF-O-1,2) thru both mechanical treatment and a combination of
prescribed and naturally ignited fire to move towards desired conditions.

Effects to soil condition and function of the soil resource may occur from mechanical treatments of
Frequent Fire Forest types. These effects would likely result in change in hydrologic function (change in
bulk density, infiltration, and surface soil structure) from roading, skidding, decking, and brush/slash
disposal, decreased soil stability (increased soil erosion) and altered levels of nutrient cycling
(groundcover reduction, reduction of coarse woody material). Effects to soil condition and function of the
soil resource from use of prescribed fire and management of natural ignitions would also occur. Loss of
overstory canopy, reduction of groundcover, heating of surface soils and development of water repellency
during fire management (prescribed and natural ignitions) may cause increased levels of soil erosion and
reduction of infiltration where uncharacteristic fire intensity occurs.

2. Restoration of structure and function of non-functioning and functioning at risk riparian areas (WSW-
RMZ-0-1).

Improved soil condition and function of the soil resource would occur from riparian area restoration.
These effects would likely result in a forestwide increase (positive change) in hydrologic function and soil
stability from restoration activities designed to address current head-cutting and stream bank erosion, and
improve nutrient cycling by enhancing the amount of riparian and wetland vegetation present within
treated areas.

3. Transportation and Forest Access (TFA)

Improved soil condition and function of the soil resource would occur from transportation and forest
access. Obliteration or naturalization of at least 20 miles of routes not identified on the motor vehicle use
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map (TFA-O-1) would result in positive effects to soil condition and function of the soil resource on those
miles obliterated or “naturalized” as compacted surfaces are eliminated, vegetation is restored, and
surface runoff and subsequent erosion loss is minimized. These effects would result in an increase
(positive change) in hydrologic function and soil stability from road obliteration and/or naturalization
within the watersheds and vegetative communities where these actions occur.

Construction of new or temporary roads accompanied by a mitigating action (TFA-G-2) to offset resource
damage could also affect soil condition and function of the soil resource. Depending on the ratio of new
or temporary road constructed and the length of routes identified and implemented as mitigation, this
could be a positive or negative impact on soil condition and soil function. At the least, a 1 to 1 ratio would
be needed to effect a positive change in soil condition. Forestwide, effects from new roads proposed in
this alternative would partially be offset by mitigation action outlined in this guideline (TFA-G-2).
Closure and rehabilitation of temporary roads that support restoration activities, fuels management, or
other short-term projects would also benefit soil condition (TFA-G-7).

4. Wildland Fire Management (FIRE)

Management of naturally ignited fires (including those in designated areas) to meet multiple resource
objectives when fire weather conditions facilitate progress towards desired conditions would improve soil
condition where implemented. Many variables can influence effects when managing a natural ignition for
multiple resource objectives, including fuel loading, fire behavior, fire intensity, and changing fire
weather conditions. Where fire effects are characteristic of the Frequent Fire Forest types (MCD and PPF)
removal of overstory, reduction of groundcover, and re-establishment of herbaceous ground vegetation
would improve current soil condition and create a fuel complex that would allow recurrent fire to play its
role as a needed disturbance agent. Areas of higher fire intensity would see a reduction in soil condition as
lack of groundcover and related increased erosion rates would occur and persist for several years post fire.

5. Recommended Wilderness (MA-RWMA)

Recommendations for wilderness under this alternative would result in neutral to positive effects to soil
condition within the 9,189 acres recommended for wilderness evaluation. Grazing of livestock (MA-
RWMA-DC-5), with no additional guidelines, would allow any current impacts to soil condition from this
activity to continue (e.g., compaction, erosion, loss of organic matter, and shifts in species composition).
Existing structures necessary for administration of these areas would be maintained (MA-RWMA-G-5)
which would cause temporary, short-term effects to soil condition, intermittently thru the life of this plan.
For example, if all-terrain vehicles are needed for maintenance they may cause localized compaction and
vegetation disturbance.

6. Grassland Maintenance Management Area (MA-GMMA)

Maintenance of grasslands converted from stands of pifion-juniper woodland and ponderosa pine forest to
a seral condition of native and introduced grass species for forage production would be beneficial to soil
condition and function of the soil resource. Current conditions of encroachment of woody species (pifion,
juniper, ponderosa pine, and sagebrush) coupled with grazing use by domestic and wild ungulates result
in poor groundcover, limited diversity of herbaceous species, large patches of bare soil and reduced
hydrologic function and decreased soil stability. Restoring a balance of native and introduced grass
species in areas where current herbaceous cover is minimal (MA-GMMA-S-1,2) as well as management
of woody encroachment (mechanical/chemical/fire) (MA-GMMA-DC-1) should increase vegetative
cover and grass diversity, provide for soil stability and nutrient cycling, and improve hydrologic function
of the soil resource.
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Environmental Consequences for Soil Resources - Alternative 3

Alternative 3 provides for maximum access and commaodity utilization of forest resources and their
diverse ecosystem services. Alternative 3, while it increases the pace of forest restoration through
mechanical treatment, constrains the use of prescribed fire in restoration and potentially expands the road
network by eliminating options to decommission/obliterate/restore un-needed routes and allows for the
possibility to increase the road system through conversion of temporary roads utilized for restoration to
system roads or trails. In addition, management of natural ignitions for multiple resource objectives is
constrained to areas outside “suitable timber” areas. There are several elements of this proposal that may
impact soil condition and function of the soil resource and the ability to provide ecological services.

1. Restoration of Frequent Fire Forest types - Mixed Conifer with Frequent Fire (VEG-MCD-0-1) and
Ponderosa Pine Forest (VEG-PPF-O-1) thru increased mechanical treatment.

Effects to soil condition and function of the soil resource may occur from mechanical treatments of
Frequent Fire Forest types. These effects would likely result in change in hydrologic function (change in
bulk density, infiltration, and surface soil structure) from roading, skidding, decking, and brush/slash
disposal, decreased soil stability (increased soil erosion) and altered levels of nutrient cycling
(groundcover reduction, reduction of coarse woody material). These impacts would be most likely to
occur under alternative 3 where average treatment amounts would increase by three fold (7,750 acres vs.
22,500 acres) in VEG-MCD and two fold (36,000 acres vs. 75,000 acres) in VEG-PPF compared to
alternative 2.

Effects to soil condition and function of the soil resource from use of prescribed fire under alternative 3
would be similar to alternative 2 as this management practice would be utilized to move towards desired
conditions for Frequent Fire Forest types (VEG-MCD, VEG-PPF). Fire would be infrequent in some
areas including suitable timber and near trails where it would generally be suppressed according to FW-
FIRE-G-1. Fuels would build up in these places, particularly fire sensitive species such as white fir,
leading to a high risk of uncharacteristic wildfire, more difficult fire management, and fire intensities and
severities that would be higher than desired. This would increase ground disturbance within suitable
timber as mechanical disposal of slash would likely increase over time. Use of prescribed fire to address
increased fuel loading would be ineffective or result in fire intensity that would be damaging to soil
condition or would cause unacceptable loss or damage to lands with suitable timber.

Management of naturally ignited fires to meet management objectives (FIRE-G-1) would be allowed only
in areas outside suitable timber. Naturally ignited fire would be limited to steeper slopes where
groundcover and vegetation loss would result in accelerated rates of erosion post fire.

2. Restoration of structure and function of non-functioning and functioning at risk riparian areas (FW-
WSW-RMZ-0-1)

Effects would be the same as under alternative 2 described above. Improved soil condition and function
of the soil resource would occur from riparian area restoration. These effects would likely result in a
forestwide increase (positive change) in hydrologic function and soil stability from restoration activities
designed to address current head-cutting and stream bank erosion, and improve nutrient cycling by
enhancing the amount of riparian and wetland vegetation present within treated areas.

3. Transportation and Forest Access (TFA)

Improved soil condition and function of the soil resource would not occur from transportation and forest
access under Alternative 3. There are no objectives for obliteration or naturalization of routes not
identified in the motor vehicle use map (TFA-O-1). While some may still occur as opportunities arise,
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total positive effects to soil condition and function of the soil resource on those miles obliterated or
naturalized would be less than under any other alternative. Compacted road/route surfaces would persist,
less vegetation cover would be restored, and current surface runoff and subsequent erosion loss would
continue unabated. There would still be positive soil impacts from routine maintenance activities of open
roads. These effects would result in a decrease (negative change) in hydrologic function and soil stability
from road use, miles of system roads, miles of non-system routes, and temporary roads developed for
mechanical vegetation treatments within the watersheds and vegetative communities where this action
occurs.

Construction of new or temporary roads un-accompanied by a mitigating action (TFA-G-3) to offset
resource damage and future consideration for conversion of these new road features into system roads or
motorized trails would also affect soil condition and function of the soil resource. Forest motorized access
would be increased, increasing the burden of road maintenance on system roads, and likely increasing the
total land area converted to roads/routes/trails to an extent that hydrologic function would be impaired,
and soil stability diminished by increased erosion and sedimentation to aquatic environments.

4. Wildland Fire Management (FIRE)

Management of naturally ignited fires (including those in designated areas) to meet multiple resource
objectives when fire weather conditions facilitate progress towards desired conditions would improve soil
condition where implemented. Many variables influence effects when managing a natural ignition for
multiple resource objectives, including fuel loading, fire behavior, fire intensity, and changing fire
weather conditions. Where fire effects are characteristic of the Frequent Fire Forest types (MCD and PPF)
removal of overstory, reduction of groundcover, and re-establishment of herbaceous ground vegetation
would improve current soil condition and create a fuel complex that would allow recurrent fire to play its
role as a needed disturbance agent. Areas of higher fire intensity would see a reduction in soil condition as
lack of groundcover and related increased erosion rates would occur and persist for several years post fire.
Suppression of all natural ignitions in suitable timber and areas where managed fire could affect trails
would reduce the scale and scope of this management activity and rely on mechanical treatments solely to
affect change to current conditions in MCD and PFF communities.

5. Grassland Maintenance Management Area (MA-GMMA)

Effects would be the same as under alternative 2 described above. Maintenance of grasslands converted
from stands of Pifion-Juniper Woodland (PJO) and Ponderosa Pine Forest (PFF) to a seral condition of
native and introduced grass species for forage production would be beneficial to soil condition and
function of the soil resource. Current conditions of encroachment of woody species (pifion, juniper,
ponderosa pine, and sagebrush) coupled with grazing use by domestic and wild ungulates result in poor
groundcover, limited diversity of herbaceous species, large patches of bare soil and reduced hydrologic
function and decreased soil stability. Restoring a balance of native and introduced grass species on areas
where current herbaceous cover is minimal (MA-GMMA-S-1,2) as well as management of woody
encroachment (mechanical/chemical/fire) (MA-GMMA-DC-1) should increase vegetative cover and grass
diversity, provide for soil stability and nutrient cycling, and improve hydrologic function of the soil
resource.

6. Off-Highway Vehicle Management Area (OHVMA)

Designation of cross-county travel opportunities (MA-OHVMA-DC-1) to provide challenging terrain for
motorcycle and off-highway vehicle use would directly affect soil condition within the bounds of trails or
areas designated for this use. Creating or increasing the amount of bare soil exposed and vegetation

damage or loss along a limited trail and road system (MA-OHVMA-DC-2) designated for this use would
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increase soil erosion and possibly alter hydrologic function within the limited land areas designated for
this type of recreational use. Limited impact to soil condition or function of the soil resource would be
expected to result from other ancillary features associated with this use such as parking areas, restrooms,
etc.

Environmental Consequences for Soil Resources Alternative 4

Alternative 4 provides for maximizing natural processes. Alternative 4 increases the pace of forest
restoration but only through the use of prescribed fire and management of natural ignitions. It does not
allow for mechanical treatment to meet this restoration objective. It does not focus on forestwide needs
for riparian management and restoration. Travel management is focused on appropriate use of mechanical
and motorized vehicles and equipment and a reasonable reduction of the road network thru
decommissioning/obliteration/restoration of unneeded and unauthorized routes. It does not include the
Grassland Maintenance Management Area for active management and maintenance of grasslands, and it
increases the area recommended for wilderness. There are several elements of this alternative that may
impact soil condition and function of the soil resource and the ability to provide ecological services.

1. Restoration of Frequent Fire Forest types - Mixed Conifer with Frequent Fire (VEG-MCD-0-2) and
Ponderosa Pine Forest (VEG-PPF-O-2) only thru a combination of prescribed and naturally ignited
fire to move towards desired conditions.

The use of prescribed fire and management of natural ignitions would have effects on soil condition and
function of the soil resource. Loss of overstory canopy, reduction of groundcover, heating of surface soils
and development of water repellency during fire management (prescribed and natural ignitions) may
cause increased levels of soil erosion and reduced infiltration where uncharacteristic fire intensity occurs.

2. Transportation and Forest Access (TFA)

Improved soil condition and function of the soil resource would occur from transportation and forest
access. Obliteration or naturalization of at least 40 miles of roads not identified in the motor vehicle use
map (TFA-O-1) would result in positive effects to soil condition and function of the soil resource on those
miles obliterated or naturalized as compacted surfaces are eliminated, vegetation is restored, and surface
runoff and subsequent erosion loss is minimized. These effects would result in an increase (positive
change) in hydrologic function and soil stability from road obliteration and/or naturalization within the
watersheds and vegetative communities where these actions occur.

Construction of new or temporary roads accompanied by a mitigating action (TFA-G-3) to offset resource
damage could also affect soil condition and function of the soil resource. Depending on the ratio of new
or temporary road constructed and the length of roads identified and implemented as mitigation, this
could be a positive or negative impact on soil condition and soil function. Road construction would result
in removal of vegetative cover, soil disturbance and compaction, and increased sedimentation, while
decommissioning would restore vegetative cover, alleviate surface compaction, and reduce long term
sedimentation. At the least, a 1 to 1 ratio would be needed to effect a positive change in soil condition.
Forestwide, effects from new roads proposed in this alternative would partially be offset by mitigation
action outlined in this guideline (TFA-G-2). Closure and rehabilitation of temporary roads that support
restoration activities, fuels management, or other short-term projects would also benefit soil condition
(TFA-G-4) by restoring vegetative cover, alleviating surface compaction, and reducing long term
sedimentation.

3. Wildland Fire Management (FIRE)
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Effects would be the same as alternative 2 described above. Management of naturally ignited fires
(including those in designated areas) to meet multiple resource objectives when fire weather conditions
facilitate progress towards desired conditions would improve soil condition where implemented. Many
variables can influence effects when managing a natural ignition for multiple resource objectives,
including fuel loading, fire behavior, fire intensity, and changing fire weather conditions. There would be
less mechanical reduction of fuel loading and fires would be more likely to burn with uncharacteristically
high severities. Compared to alternative 2 it would be more difficult to attain fire effects characteristic of
the Frequent Fire Forest types (VEG-MCD and VEG-PPF). There would be less removal of overstory,
more groundcover, less re-establishment of herbaceous ground vegetation, and fewer areas with improved
soil condition. Areas of higher fire intensity would be more common and would see a reduction in soil
condition as lack of groundcover and related increased erosion rates would occur and persist for several
years post fire.

4. Recommended Wilderness (MA-RWMA)

Recommendations for wilderness under this alternative would result in neutral to positive effects to soil
condition within the 45,473 acres recommended as wilderness. There would be fewer impacts from illegal
motorized use and mechanical vegetation management such as soil disturbance or compaction. Grazing of
livestock (MA-RWMA-DC-5), with no additional guidelines, would allow any current impacts to soil
condition from this activity to continue (e.g., compaction, erosion, loss of organic matter, and shifts in
species composition). Existing structures necessary for administration of these areas will would be
maintained (MA-RWMA-G-5) which would cause temporary, short- term effects to soil condition,
intermittently thru the life of this plan. For example, if ATVs are needed for maintenance they may cause
localized compaction and vegetation disturbance.

Environmental Consequences for Soil Resources Alternative 5

Alternative 5 provides for restoration of diverse ecosystem services and proposes 67,996 acres (100
percent) of evaluated areas as recommended wilderness.

Conservation of the soil resource under alternative 5 would be similar to alternative 2. This alternative is
essentially identical to Alternative 2 but with more area of land recommended for wilderness. Those
additional acres of recommended wilderness are the sole difference between the two alternatives in terms
of best meeting objectives related to soil condition and function of the soil resource to provide ecological
services expected by the public. Effects of alternative 5 are the same as alternative 2 described above with
the following distinction.

1. Recommended Wilderness (MA-RWMA)

Recommendations for wilderness under this alternative would result in neutral to positive effects to soil
condition within the 67,996 acres recommended for wilderness evaluation. There would be fewer impacts
from illegal motorized use and mechanical vegetation management such as soil disturbance or
compaction. Grazing of livestock (MA-RWMA-DC-5), with no additional guidelines, would allow any
current impacts to soil condition from this activity to continue (e.g., compaction, erosion, loss of organic
matter, and shifts in species composition). Existing structures necessary for administration of these areas
will would be maintained (MA-RWMA-G-5) which would cause temporary, short- term effects to soil
condition, intermittently thru the life of this plan. For example, if ATVs are needed for maintenance they
may cause localized compaction and vegetation disturbance.
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Cumulative Environmental Consequences for Soil Resources

Although the soil resource is managed by the Carson primarily within the boundaries of the forest, its
function and productivity can be affected by activities and natural processes that originate beyond those
boundaries or from private or other public inholdings surrounded by NFS land. Cumulative effects of
multiple activities in the same area, such as within a watershed, depend upon the intensity of the activity
and condition of the baseline environment.

Past, present, and future actions on the forest that contribute cumulatively to soils conditions include (1)
ground-disturbing actions, including road, timber management and harvest, (2) grazing, (3) nonnative
species proliferation, and (4) wildfire. The types of effects associated with these activities were discussed
above under the effects of the alternatives. Site-specific evaluations of cumulative soils impacts will be
done on a case-by-case basis during future environmental analyses of individual projects.

Potential additive effects on soils in watersheds are possible during the life of the revised plan. All 4th-,
5th-, and 6th- hydrologic unit code watersheds, even those that are only partially on National Forest
System lands, are within the area of potential effect. Generally, the upper portions of watersheds are
managed by the Carson and lower lying areas along valley floors are managed by private land owners
interspersed within the forest boundary.

Private and public land development within and outside the national forest boundary disturbs and
removes soils and vegetation, increasing erosion and sediment runoff to streams and other water bodies.
With population growth in the area, the upward trend in land development is expected to continue. In
conjunction with growth, more people use the national forest, driving and parking more vehicles in
unpaved areas, causing soil compaction and vegetation damage which, in turn, affects soil function and
productivity.

Other activities on private land such as road building, grazing, mining, and fuel treatments may remove or
disturb vegetation and soils and increase sediment in surface waters, affecting stream quality and aquatic
habitat. All of these actions, individually or in combination, may contribute to cumulative effects on the
soil resource on and outside of the Carson NF.

Watersheds and Water

Description of Affected Environment

Watersheds

A watershed (drainage basin) is a region or land area drained by a single stream, river, or drainage
network (36 CFR 291.19). All of the watersheds in the U.S. are classified in a nested arrangement of
hydrologic units from largest to smallest and are identified with hydrologic unit codes. The largest unit of
scale is called a region (level 1 hydrologic unit; (Seaber et al. 1987). Sub-regions (level 2 hydrologic
unit), basins (level 3 hydrologic unit), sub-basins (level 4 hydrologic unit), watersheds (level 5 hydrologic
unit), and sub-watersheds (level 6 hydrologic unit) are nested within each other, and within regions.
Watersheds each encompass about 250,000 acres; sub-watersheds each encompass approximately 40,000
acres. For this analysis, the scale of sub-watersheds is used. The smallest delineated areas used in the
Carson plan are 6th code sub-watersheds (hydrologic unit code 12) which range in size from about 10,080
to 40,404 acres. The Carson intersects 131 6th code sub-watersheds (hydrologic unit code 12).
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Watershed Condition

Watershed condition is a term that describes the ability of a watershed system to receive and process
precipitation without ecosystem or hydrologic degradation (Brooks et al. 2003). It is the state of the
physical and biological processes within a watershed; these processes affect soil condition and hydrologic
function, which in turn support ecosystems. Watershed condition can be represented by a continuum from
naturally pristine to degraded. Naturally pristine indicates the watershed characteristics (e.g., soil
condition, ground cover, etc.) which capture, store, and release water, sediment, wood, and nutrients
function so as to ensure these processes occur at rates similar to those in undisturbed, natural systems.
Where they do, watersheds create and sustain functional terrestrial, riparian, aquatic, and wetland habitats
capable of supporting diverse populations of native species.

Water Resources

Surface Water

Surface water on the forest is fed primarily by snowmelt (both snowmelt runoff in the spring and early
summer and groundwater inputs due to recharge from melting snow). On average, surface runoff peaks in
May-June during maximum snowmelt, and decreases through the summer.

Although most annual peak flows occur during May or June, the largest floods on record have often
occured during summer monsoonal rains when rainfall intensity exceeds the rate at which soils absorb
moisture (especially following high severity wildfires). Within drier portions of the forest, many smaller
tributary channels have their largest floods during intense summer thunderstorms. These thunderstorm-
induced floods tend to affect specific water features, due to intense local rainfall under a thunderstorm
cell. Some ephemeral streams in the more arid portions of the forest may only flow once every few years
during intense thunderstorm precipitation. Precipitation from summer thunderstorms also helps to
maintain base stream flows.

A forestwide detailed analysis of present-day water yield has not been conducted. Water quantity is a
function of both climate and watershed condition. Reference levels of water yield are also unknown;
however, research suggests that water yield in pre-settlement, open-canopied ponderosa pine forests was
higher than in the closed-canopy forests (with larger evapotranspiration rates) prevalent today (Covington
and Moore, 1994). In addition to changes in forest condition, recent climatic drought conditions and the
resultant decline in winter and summer precipitation have contributed to decreased water storage, runoff
and yield. The current drought in northern New Mexico began in the spring of 1996, following several
years of above average temperature and was exacerbated by subsequent below average precipitation and
continued heat. Stream gage data from across the forest reflects this same drop in available water. All
areas have significantly reduced flow. On average streamflow has declined by 20 percent from pre-1996
levels (USDA FS Carson NF 2015a; USGS 2014).

Surface water on the Carson National Forest includes streams, reservoirs, lakes, wetlands, stock ponds,
seeps, and springs. These features provide habitat for diverse communities of vegetation, wildlife, and
fish, as well as provide water for downstream uses that include crop irrigation, domestic livestock,
municipal and domestic water supplies, commercial, industrial, and other uses.

Water Quality

The quality of water within the Carson is generally high, and water is used both on and off forest for
many purposes. Designated uses include (but are not limited to) domestic water supply, municipal water
supply, primary contact (e.g., swimming), secondary contact (e.g., fishing, boating), wildlife habitat,
livestock watering, cold water habitat, and irrigation (USDA FS Carson NF 2015a).
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There are 1,044 miles of perennial streams on the Carson. Of the 131 streams assessed, portions of 56
perennial streams are not in full attainment of water quality. As reported in the 2016-2018 State of New
Mexico Clean Water Act Section 303(d)/303(b) Integrated report (NMED 2016), the most common cause
of impairment is high water temperature as a result of reduced shading and/or reduced stream flows due
to drought or water diversion. High turbidity nutrient/eutrophication biological indicators, and E. coli are
also common causes of impairment of streams on the forest. High water temperature impairment is
reported on 218 miles of streams. Turbidity, sedimentation, and specific conductance account for the
second largest cause of water quality impairment, affecting 156 miles of streams. Turbidity and
sedimentation often result from degraded upland vegetative conditions or roads and trails in poor
condition.

There are 1,565 waterbodies on the Carson totaling over 1,308 acres. The Carson has a significant role in
maintaining the integrity of waterbodies especially in the Rio Chama and Upper San Juan basins.

There are 659 documented seeps or springs on the Carson NF. Springs and seeps occur where
groundwater emerges on sloping terrain, toe-slope breaks, and geologic formation transition zones. Many
springs on the forest flow almost constantly throughout the year, though flows can vary from year-to-year.
The forest has developed approximately 597 springs for livestock and wildlife use.

Ground Water

The Carson is an important source of groundwater recharge. All groundwater in northern New Mexico
originates as infiltrating precipitation. Surface water from each basin supplies both shallow and deep
geologic aquifers.

Groundwater and surface water are interdependent in almost all ecosystems. Groundwater plays
significant roles in sustaining the flow, chemistry and temperature of streams, lakes, springs, seeps and
wetlands. Many communities around the Carson National Forest are heavily reliant on it, as are
groundwater dependent ecosystems.

Environmental Consequences for Watersheds and Water Resources

Methodology and Analysis

This section describes the methodology and analysis processes used to determine the environmental
consequences by each alternative on watershed and water resources. Environmental consequences are not
site-specific at this planning level. The specific location, design, and extent of future actions are generally
not known or addressed. This discussion refers to the potential for consequences to occur based on the
kinds of resource management activities allowed under the plan. Environmental consequences are useful
for comparing and evaluating alternatives at a programmatic level and are described qualitatively,
supported by past studies and observations.

Watershed Condition Framework

The watershed condition framework, an analysis methodology developed by the U.S. Forest Service,
classifies the state of all NFS watersheds and provides guidance to help national forests evaluate,
prioritize, and measure the progress of restoration within watersheds (USDA FS 2011b, 2011c). Of the
131 sub-watersheds intersecting the Carson, 111 sub-watersheds were classified using the watershed
condition framework in 2010. The remaining 20 have less than 5 percent of their total acreage within the
forest boundary and they were not classified. Sub-watersheds were classified as one of three condition
categories:
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e Class 1 (properly functioning) — Watersheds exhibit high geomorphic, hydrologic, and biotic
integrity relative to their natural potential condition and they are functioning properly.

e Class 2 (functioning at risk) — Watersheds exhibit moderate geomorphic, hydrologic, and biotic
integrity relative to their natural potential condition and they are functioning, but at risk.

e Class 3 (impaired function) — Watersheds exhibit low geomorphic, hydrologic, and biotic integrity
relative to their natural potential condition and their function is impaired.

Sub-watersheds are placed into these condition classes through the use of analysis metrics within the
following indicator groups: aquatic physical, aquatic biological, terrestrial physical, and terrestrial
biological. Watersheds with characteristics (and hydrologic processes) closer to their naturally pristine
state are likely to be “properly functioning” whereas those which have been severely altered are more
likely to be degraded (resulting in impaired function). Beyond simply assessing watershed condition, the
watershed condition framework is used to identify priority watersheds, areas where land management
decisions should emphasize maintaining or improving watershed condition.

Assumptions

Assumptions Unique to Watersheds and Water Resources

e The various watershed restoration activities described in the plan will occur at the extent necessary
to achieve the objectives described by each alternative. The specific locations and designs of these
activities are not known at this time. Therefore this analysis refers to the potential of effects to
occur, realizing that in many cases, these are only estimates.

e The actual rates of watershed condition improvement are dependent on funding and support by
Forest Service leadership and collaborators.

e Water conservation practices (Best Management Practices) will be implemented during all
management activities

e Some resources (e.g., groundwater) are not within the agency’s authority to control; these will be
noted.

e Conditions described in this analysis are generalized forestwide and may not represent water quality
or flow conditions at any specific location.

Spatial and Temporal Bounds of Analysis

The environmental consequences to both watersheds and water resources (surface and groundwater) will
be analyzed within a 15 year timeframe (same as the planning period). The spatial bounds of these
analyses are the 131 (12 digit hydrologic unit code) sub-watershed boundaries which overlap the Carson
National Forest administrative boundary.

Indicators and Measures

Effects Indicators

Effects indicators are used as proxies by which to measure an action’s impacts (beneficial and adverse;
direct, indirect and cumulative) on the environment. Because this analysis is programmatic (not site
specific) and the alternatives will direct future Carson management activities, appropriate effects
indicators are plan-guided management actions likely to affect watersheds and water resources:

e Restoration activities
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o Developed recreation sites/trail improvements
e Livestock grazing activities

e Road maintenance/construction/decommissioning

Drivers and Stressors

A stressor is an environmental condition, external stimulus or event (apart from a direct management
action) which strains the ability of watershed processes to function within their historic range of
variability. Watershed processes include the physical actions between a precipitation event and the
residence of that water within a basin (e.g., an ocean). For example, infiltration and runoff, sediment
transport, wood entrainment, and nutrient routing from hillslopes through a channel network are all
important watershed processes (Naiman 1992). These processes are heavily influenced by the condition
and type of vegetation, ground cover, soil, and riparian vegetation within the watershed. Stressors can act
directly on hydrologic processes (e.g., drought), or indirectly on watershed conditions (e.g., ground cover)
to affect watershed function. Major stressors to water resources include drought and high severity
wildfire. Climate change exacerbates the effects of these stressors.

One characteristic of climate change in northern New Mexico is drought. Streamflow data is available for
some gauging stations on or near the forest with periods of record dating back as far as 1914. While
human activity undoubtedly influenced streamflow prior to that time, the 100-year record provides a good
baseline for comparison to current conditions. The most conspicuous recent indicator of drought in
northern New Mexico began in the spring of 1996 (SCCSC 2013) following several years of above
average temperatures and was exacerbated by subsequent below average precipitation. Stream gauge data
from across the northern mountains of New Mexico reflects this same drop in available water. An analysis
of streamflow data from several USGS gauge stations in the southern Sangre de Cristo Mountains showed
an average flow reduction of 20 percent from 1996 (drought initiation) through 2013, and an average
snowmelt runoff duration that was reduced by 12 days (USGS 2014). Overall, there has been less water
available in recent years, both in terms of the annual total and the springtime snowmelt pulse.

In the broader Four Corners region, records show snowpack has been declining since the 1950s (US EPA
2016). Diminished snowpack in this area has serious implications for the streams that support beneficial
uses to communities around the Carson. Losing a portion of these major water sources will make
communities more reliant on the dwindling supply from local headwater streams and groundwater
recharge originating in the Carson.

Water yield from the Carson is a function of both climate (precipitation) and watershed condition.
Watershed condition is affected by drought through increased vulnerability of forests to insects and
disease, increased fire risk (on average, more than 2 percent of the land in New Mexico has burned per
decade since 1984), desiccated soils, reduced ground cover, and reduced riparian function. In general,
these effects reduce the holding capacity of watersheds causing them to release water faster (Moody &
Martin 2001), in turn reducing the perennial supply of water in rivers downstream. Regionally, most of
the major river systems in the southwestern U.S. are expected to experience reductions in streamflow and
other limitations to water availability in the future (Garfin et al. 2013).

While the supply of water in and around the Carson is likely to diminish, the demand is likely to increase.
As climate change continues to bring warmer temperatures, water loss to the atmosphere (through
evapotranspiration and soil desiccation) will rise. Forests and farmlands will thus need more water to
survive.
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Exacerbating this problem, less precipitation is falling as snow, diminishing mountain snowpack. In
northern New Mexico, the snowpack is a very important natural reservoir that historically released its
water during late spring and early summer. Today, spring melting is occurring earlier in the year; the
Colorado River, Rio Grande, and several other southwestern rivers have hydrographs which peak earlier,
suggesting that the spring temperatures in these regions are warmer than in the past (US EPA 2016).

Environmental Consequences for Watersheds and Water Common to All Alternatives

Climate

Changes in water distribution, timing of precipitation, availability, storage, watershed management, and
human water uses may present some of the most important climate change challenges to management of
the Carson NF. The most likely future for the Southwest is a substantially drier one with an increasing
probability of drought. Increasingly scarce water supplies will demand trade-offs among competing uses
and potentially lead to conflict (USDA FS 2010c). The combined effects of natural climate variability and
human induced climate change could result in a challenging combination of water shortages for the region
(Karl et al. 2009). Some studies predict water shortages and lack of storage capabilities to meet seasonally
changing river flow, as well as transfers of water from agriculture to urban uses, as critical climate-related
impacts to water availability (Barnett et al. 2008). Without upland reservoirs and with potentially less-
productive watersheds, alternative water sources, water delivery systems, and infrastructure support for
agriculture would need to be developed (Lenart 2007). A drier climate is very likely to decrease water
supplies and increase demand for such uses as recreation, aquatic habitat, and power; thus, increasing
competition for decreasing supply (Joyce & Aber 2001).

The timing and extent of storm-related precipitation will play a key role in determining the degree to
which people and the environment are affected (USDA FS 2010c). Flash flooding occurring after
extended drought may increase the number and severity of floods and accelerate rates of soil erosion. The
potential for flooding is very likely to increase because of earlier and more rapid melting of the snowpack
with more intense precipitation.

Ground Water

The majority of groundwater withdrawals in central northern New Mexico occur on lands outside the
Carson and therefore the Forest Service has no influence on their control. Forest Service groundwater
policy (Forest Service Manuals 2560, 2880) as well as agency technical guides, provide direction for well
drilling and pumping on the Carson, specifying that these activities must not adversely affect connected
riparian habitat and water quantity and quality. Because direction in the Forest Service manual is
considered adequate and groundwater withdrawal is governed by State regulations, groundwater
management is consistent across all alternatives and is not analyzed in this environmental impact
statement.

Riparian Management Zones

One third of all riparian vegetation on the Carson is contained within private inholdings, where the forest
does not control management. Impacts to riparian systems in these areas are expected to continue or
intensify, including impacts from water extraction and impoundments for agriculture or other uses;
impacts (runoff and sedimentation) from agriculture, grazing or other private land development; impacts
(reduction of ground cover and bank destabilization) from livestock grazing; and impacts from the
conversion of wetlands to other uses.
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Livestock Grazing Activities

As of November 2014, the Carson permits 94,381 head months of cattle and sheep on the six ranger
districts. There are over 300 actual permitted users who could operate on the Carson. Currently there are
179 permits issued to individuals and 16 issued to grazing associations. The upper limits for any permittee
on the Carson are 400 cattle and 3,000 sheep.

Daily water intake for a beef cow may vary from 3 to 30 gallons per day depending on age, body size,
stage of production, and the environment (Rasby & Walz 2011). Where numerous cattle are drinking from
surface water sources (within the riparian zone or out of a trough in the uplands), their consumption
represents a significant decrease in available water to stream channels, riparian vegetation, wildlife, and
humans. Depending on the stocking rate, consumption of water by cattle from springs and stream
channels on a single Carson allotment can have a significant effect in the form of decreased available
water every day that livestock are present.

Livestock grazing can also adversely and directly affect water quality (Armour et al. 1991). Where
animals concentrate at stream channels and springs they are most likely to contaminate surface waters.
The majority of livestock-generated pollution is related to soil disturbance and erosion. Soil becomes
compacted in areas where livestock habitually congregate. Compacted soil is less hospitable to plant roots
than un-compacted soil. Where roots are unable to penetrate the soil they are less able to take in nutrients
and water, making plants more vulnerable to toppling, disease, and drought, as well as decreasing bank
strength (Abernethy & Rutherfurd 2001), causing streams to become more susceptible to erosion.

Livestock hooves and body weight alone easily collapse and otherwise erode stream banks as they trail
along, cross, and drink from streams. Soil can be dislodged by hoof action where the ground is moist and
sloped (Warren et al. 1986). The loosened soil becomes entrained during precipitation and high flows,
contributing to turbidity and sedimentation. Significant contributions of sediment to a channel can disrupt
the delicate balance between incision and aggradation, adversely affecting aquatic and riparian habitats.

Through their feces and urine livestock contribute nutrients and organic matter (Sheffield et al. 1997),
bacteria (e.g., Escherichia coli) (Davies-Colley et al. 2004) and protozoan pathogens (e.g., Giardia)
(Nader et al. 1998) to stream channels. Nutrient addition to surface waters, particularly phosphorus and
nitrogen, can increase algal growth, decrease water clarity, and increase ammonia concentrations which
can be toxic to fish. The increased organic matter also serves as a food source for bacteria and other
microorganisms, resulting in lower oxygen levels in the water. Bacteria and protozoan pathogens can be
harmful to humans and wildlife.

Livestock grazing can adversely affect stream temperature (Beschta 1997). Where stream channels lack
significant vegetative cover due to grazing, solar exposure may warm surface water, harming cold water
dependent aquatic species.

Livestock grazing can adversely affect stream channel form, process, function, and habitat where it has
diminished or eliminated woody riparian species (e.g., grey alder, Alnus incana; narrowleaf willow, Salix
exigua; shining willow, Salix lucida; yellow willow, Salix lutea). As large wood (branches and trunks)
from these species accumulates within stream channels it can have significant beneficial hydraulic affects;
providing habitat diversity, dissipating stream energy (reducing stream channel erosion), directing flow,
creating areas of scour, and areas of sedimentation (Tabacchi et al. 2000). This diversity is critical to
aquatic habitat.

A decrease in woody species in riparian areas due to grazing can also adversely affect baseflows. During
flood flows, flexible plants (e.g., willows) protect the stream banks by bending in the current, effectively
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covering the banks and slowing erosion. They trap sediment, rebuild and expand floodplains, raise the
water table, and expand riparian communities. Larger and well vegetated floodplains retain water longer
(Tabacchi et al. 2000), raising stream baseflow during the driest part of the year.

Prescribed Fire, Wildfire Management, and Fire Suppression

Prescribed fire, wildfire, and fire suppression would occur under all alternatives. Fire in the upland
portions of a watershed may impact the hillslope hydrology of an area by decreasing interception,
evapotranspiration, and infiltration. All of these impacts have the potential to increase overland flow and
streamflow, leading to stream channel damage from increased flooding intensity and frequency, and a
general decrease in basin stability (Neary et al. 2005). The magnitude of fire effects to a watershed is
closely related to fire intensity. High-intensity fire can cause profound changes in plant cover and soil
function, and can indirectly increase streamflow velocity, sedimentation rates, and water temperatures.
Restoration of forest structure and a more natural, low-severity fire regime in Frequent Fire Forests
reduces the risk of uncharacteristic, high-severity fire that negatively impacts water quality, flow regime,
turbidity, and sedimentation.

Conservation Strategies

Implementation of best management practices would continue to be a priority for all management
activities. Studies of best management practice’s effectiveness indicate that best management practices
result in some level of effectiveness in terms of reduced sediment generation and transport (Edwards et al.
2016).

Environmental Consequences for Watersheds and Water - Alternative 1

Alternative 1 is compliant with the 2012 Planning Rule, but is similar to the Carson’s current plan (USDA
FS Carson NF 1986), which is over 30 years old. Alternative 1 would have the greatest potential to
cumulatively impact water resources because it has fewer established objectives and desired conditions
for managing the water resources for vegetation, riparian, wetland, and watershed improvement projects.
It emphasizes producing timber products; managing quality habitat for Mexican spotted owl and northern
goshawk and its prey; providing recreation opportunities to meet demand; and range management. It does
not recognize the traditional communities and uses that occur on the Carson or reflect changes in
economic, social, and ecological conditions, new policies and priorities, and new information based on
monitoring and scientific research. Since this alternative reflects no change in current management, no
additional wilderness is recommended. This alternative provides a baseline for estimating the effects of
the other alternatives.

Watershed Condition

In 2010 the Carson, using the watershed condition classification approach at the sub-watershed
(hydrologic unit code 12) level, completed an assessment which indicates 17 percent of the forest’s sub-
watersheds are considered to be functioning properly, 82 percent are functioning at risk, and 1 percent are
considered impaired. Overall, 83 percent of the Carson National Forest watersheds are not properly
functioning. The number of watersheds with indicators functioning at risk or with impaired function
indicates there is a widespread need to restore ecosystem resiliency across the landscape. Watershed
condition at the sub-watershed scale (hydrologic unit code 12) would likely continue to be mostly in a
“functioning at risk” category, due to the change of extent and timing of winter precipitation; risk of stand
replacement fire events in forested watersheds; continued forest management as directed in the 1986
Forest Plan, and increased risk from projected increase of daily average temperatures.
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Prescribed Fire, Wildfire Management, and Fire Suppression

Risk of uncharacteristic fire at the landscape scale is greatest for alternative 1, because the prescribed rate
of fuel treatments is less than all the other alternatives. High severity fire can have many impacts to
watershed condition, surface water, and water quality. These fires can negatively impact interception,
infiltration, evapotranspiration, soil water storage, and overland flow, all of which can affect streamflow
discharge.

Riparian Management Zones

Alternative 1 contains some management restrictions in riparian areas, but many activities which have
impacts, such as traditional road location, design, construction, and maintenance methods, recreation
along streams, vegetation management, and grazing practices, will still occur under current plan direction.
All of these activities have the potential for negative impacts such as stream widening from loss of
vegetation, erosion, bank destabilization, turbidity, and sedimentation. Past activities have left a legacy of
negative impacts on riparian areas across the forest. Under alternative 1 there are no objectives to
decommission or naturalize unneeded roads, and to some degree these impacts would continue. Riparian
areas would continue to be impacted by degraded watershed conditions.

Surface Water and Water Quality

Under alternative 1 uncharacteristically closed canopy forests would persist, continuing stream flow
effects. Evapotranspiration represents the largest loss of water among the components of the hydrologic
cycle (Neary et al. 2005). Overstocked forests reduce infiltration and can decrease overall water yield in a
given watershed.

Under Alternative 1, the current water quality issues of turbidity, high conductance, and sedimentation
would continue due to degraded upland vegetation condition, roads and trails in poor condition, and
continued grazing.

Environmental Consequences for Watersheds and Water - Alternative 2

Vegetation Management (Mechanized, Prescribed Fire, and Wildland Fire Management)

Alternative 2 would best conserve water resources due to its emphasis on restoration of frequent fire
forest types through a combination of mechanical treatments, prescribed fire, and management of natural
ignitions; travel management focused on appropriate use of mechanical and motorized vehicles and
equipment near water resources; reasonable reduction of the road network thru
decommissioning/obliteration/restoration of un-needed and un-authorized routes; adaptive grazing
management; and recommendations for wilderness. Alternative 2 has objectives for mechanical treatment
and the use of fire for restoration of frequent-fire dependent ecosystems. Mechanized vegetation
management has the potential to negatively affect water quality, and increase turbidity and sedimentation,
due to erosion of soil disturbed by the use of heavy machinery. The use of fire to restore the natural fire
regime within watersheds would potentially degrade water quality, reduce water quantity, and increase
turbidity and sedimentation due to the loss of vegetation or ground cover. Those effects caused by
mechanized vegetation management and fire restoration are usually short term, 3-5 years on average, or
until vegetative ground cover has been reestablished. The long-term effects of these activities would
improve watershed condition, stream flow, and water quality.

Riparian Management Zones

Annually restoring 200-300 acres of non-functioning and functioning at risk riparian areas (FW-WSW-
RMZ-0) would bring watersheds closer to achieving desired conditions, and aligning those areas with
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priority watersheds would help move functioning-at-risk watersheds to a rating of functioning properly.
There would be negative effects from mechanical operations within riparian management zones. These
would be short term and minor, and may include increased sedimentation and turbidity, and degraded
water quality but would be replaced by beneficial long-term effects such as improved hydrologic
function. Improvements to the Carson road system would help reduce the sediment load that the current
road system contributes to nearby streams. New or reconstructed roads and infrastructure would be
located away from water (FW-WSW-G-2). Rerouting roads out of valley bottoms and away from riparian
management zones can reduce fragmentation of habitat and road associated sediment. With less
fragmentation of habitat and a more robust expression of riparian vegetation there would be several
beneficial effects such as more shading to help keep temperatures lower instream, better bank
stabilization which can trend toward a lower depth to width ratio (increasing potential for lower
temperatures and better aquatic habitat), and better connectivity to the floodplain.

Streams

By reducing fragmentation of stream ecosystems alternative 2 would improve connectivity of habitat for
aquatic species and increase areas of refugia for cold water fisheries. Barriers to stream connectivity may
exist (FW-WSW-RMZ-STM-DC-3) which could fragment habitat but would protect native species.
Obijectives listed include the replacement of two road/stream crossings every five years where chronic
sedimentation is evident. This would be achieved through replacement of problem culverts with culverts
designed to allow aquatic organism passage that have improved best management practices for reducing
road contributed sediment. This includes matching culvert size to average bank full width and 100 year
flood capacity which would reduce the risk of road failure and large amounts of sediment being
introduced into the system due to flooding. Culvert replacement and restoration activities within or
adjacent to the stream may (at worst) temporarily degrade water quality in terms of increased turbidity
and sediment. These activities are accomplished through the use of heavy equipment or by hand, both of
which disturb the ground within or adjacent to flowing water. Adherence to national Forest Service or
similar best management practices would mitigate these short-term effects and the restoration activities
would lead to long-term benefits of reduced sedimentation and improved habitat and habitat connectivity.

Seeps and Springs

Improving or maintaining the function of at least 10-20 springs during each 10 year period following plan
approval would have potential minor short-term negative impacts to aquatic biota at the spring site in the
form of increased turbidity or sediment and makes reproduction less successful and can interrupt
lifecycles of macroinvertebrates (FW-WSW-RMZ-SNS-0). These impacts would be very minor and short
term based on the size of a typical spring on the Carson and the small amount of ground disturbance
likely required. The long-term benefits of these activities will bring this important resource closer to
desired conditions (FW-WSW-RMZ-SNS-DC). Functional springs improve water quality, filtration, and
provide important habitat for terrestrial and aquatic species, improve reproductive viability, and create
wildlife refuges. Included in the standards for springs and seeps, decontamination procedures would be
implemented to prevent introduction of non-native or invasive biota (FW-WSW-RMZ-SNS-S-1),
improving habitat quality, diversity, and species composition.

Recreation

There is an objective to rehabilitate 5-7 areas where dispersed camping is causing unacceptable erosion,
during each 10 year period of the plan (FW-REC-O-6). If these areas are adjacent to streams, there is

potential for the rehabilitation efforts to create short-term, minor effects to water quality, in the form of
increased sediment and turbidity. These activities would also likely have long-term beneficial effects to
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the resources in the form of overall reduction in erosion, sediment loading, and turbidity, and improved
streambank stability and water quality.

Transportation and Forest Access

Alternative 2 identifies objectives to improve roads (FW-TFA-O-2) and trails (FW-TFA-0-3) and
eliminate unneeded and unauthorized roads and trails (FW-TFA-O-1). When roads and trails intersect or
are located adjacent to streams, these improvement activities would potentially have short-term minor
negative effects to the hydrologic resources in the form of increased sediment loading and turbidity and
degraded water quality. These activities would also likely have long-term beneficial effects in the form of
overall reduction in erosion, sediment loading, and turbidity, and improved water quality.

Environmental Consequences for Watersheds and Water - Alternative 3

Alternative 3 has an increase in the number of acres for both mechanical (three times as many acres as
alternative 2) and fire treatments (twice the number of acres as alternative 2), yet constrains the use of
prescribed fire for restoration. It has the potential to expand the road network by eliminating objectives to
decommission/obliterate/restore un-needed routes and allowing for the possibility to increase the road
system through conversion of temporary roads utilized for restoration to system roads or trails. In
addition, management of natural ignitions for multiple resource objectives is constrained to areas outside
suitable timber areas. It would make improvements to recreation in the form of development of existing
campsites, an increase in the number of miles of trail construction and maintenance, and increases in the
miles of road maintenance.

Vegetation Management (Mechanized, Prescribed Fire, and Wildland Fire Management)
Alternative 3 has objectives for an increase in acres for both mechanical treatment and the use of fire for
restoration work in frequent-fire dependent ecosystems, as compared to alternative 2. Mechanized
vegetation management has the potential for negative effects to water quality and increased turbidity and
sedimentation, due to erosion of soil disturbed by the use of heavy machinery. The use of fire to restore
the natural fire regime within watersheds will potentially negatively affect water quality, change runoff
timing, and increase turbidity and sedimentation. These effects are caused by the loss of vegetation or
ground cover. Because the acres of both mechanized treatments and acres of fire restoration are increased,
the effects from those activities will increase when compared to alternative 2. These effects caused by
mechanized vegetation management and fire restoration are usually short term, 3-5 years on average, or
until vegetative ground cover has been reestablished.

Riparian Management Zones
Effects are the same as discussed for alternative 2.

Streams
Effects are the same as discussed for alternative 2.

Seeps and Springs
Effects are the same as discussed for alternative 2.

Recreation

Improvements to developed campgrounds in the 10 years following plan approval have the potential to
increase sediment and turbidity, and degrade water quality when the improvements are located adjacent to
streams. These effects are minor and short term, usually associated with the possible disturbance from
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improvement activities while they are occurring. Long-term effects are beneficial in terms of a reduction
in erosion and sedimentation, increased streambank stability, and improvements to water quality.

Maintaining 200-400 miles of trails annually would potentially cause short-term, minor increases in
sedimentation and turbidity, and degrade water quality in those places that the trails intersect or are
adjacent to streams. Increased trail maintenance, as compared to alternative 2 would increase the potential
for short-term, localized, negative effects, but would decrease erosion, sedimentation, and turbidity in
nearby streams over the long term.

Redesigning or constructing new trails to create a trail system for mountain bikes would potentially
impact water resources at those places that the trails would intersect or are located adjacent to streams.
For example, there may be an increase in erosion, sedimentation and turbidity especially at trail/stream
crossings. Mitigation measures in the form of best management practices would be implemented.
Implementation of effective best management practices leads to a decrease in trail associated erosion and
sedimentation.

Transportation and Forest Access

Alternative 3 identifies objectives to increase the number of miles of improved roads and trails, and
eliminates alternative 2 objectives for the obliteration or naturalization of hon-system roads and trails.
Impacts to watershed condition and water resources from transportation and forest access under
alternative 3 would be similar to those under alternative 1. When roads and trails intersect or are located
adjacent streams, these improvement activities would potentially have short-term negative effects to the
hydrologic resources in the form of increased sediment loading and turbidity, and degradation of water
quality. These activities will also likely have long-term beneficial effects to the resources in the form of
overall reduction in erosion, sediment loading, and turbidity. By decommissioning fewer miles of non-
system roads on the Carson the negative impacts from these, poorly created routes without best
management practices, would continue to degrade watershed conditions.

Obliteration or naturalization of routes not identified in the motor vehicle use map (alternative 2 TFA-O-1
is removed from alternative 3) would occur where opportunities arose, but less often than under
alternative 2, and any positive effects to watershed condition and water resources from additional
obliteration or naturalization are negated. Continued sedimentation and turbidity caused by these non-
system roads would result in a decrease (negative change) in hydrologic function from road use, miles of
system roads, miles of non-system routes, and temporary roads developed for mechanical vegetation
treatments within the watersheds where they exist.

Construction of new or temporary roads un-accompanied by a mitigating action (alternative 2 TFA-G-3 is
removed from alternative 3) to offset resource damage, and future consideration for conversion of these
new road features into system roads or motorized trails (TFA-G-3) would also affect watershed condition
and water resources. Forest motorized access would be expanded, increasing the burden of road
maintenance on system roads and likely increasing the total land area converted to roads/routes/trails to
an extent that hydrologic function would be impaired by increased erosion and sedimentation into aquatic
environments.

Designation of cross-county travel opportunities (MA-OHVMA-DC-1) to provide challenging terrain for
motorcycle and off-highway vehicle use would have potential effects to the watershed and water
resources within the area designated for this use. Creating or increasing the amount of bare soil exposed
and vegetation damage or loss along a limited trail and road system (MA-OHVMA-DC-2) designated for
this use would increase erosion and possibly alter hydrologic function within the limited land areas
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designated for this type of recreational use. However, this management area may also concentrate some of
the effects and reduce their overall forestwide impact by focusing some motorized use in a single area,
reducing the amount that occurs illegally on non-motorized trails.

Environmental Consequences for Watersheds and Water - Alternative 4

Alternative 4 emphasizes the use of fire for restoration and decreases the use of mechanical treatment as a
restoration tool. This alternative focuses on road decommissioning and obliteration of unneeded roads and
temporary roads. This alternative proposes 48,897 acres of recommended wilderness, which would
restrict areas suitable for timber production and motorized and mechanical use. This alternative adds the
Wetland Jewels Management Area (WJMA), to recognize 10 areas on the forest that are significant
wetlands and would have added protections. The WIMA includes objectives that prioritize work around
those specific wetlands and prohibit new roads, military ground operations, new utility infrastructure, or
the establishment of new mineral rights. This alternative focuses on these select few wetlands while
ignoring the majority of wetlands across the entire Carson. While this alternative has the potential to
improve conditions within these identified wetlands in the long term, the opportunities for improving
many wetlands across the Carson would not be realized. Wetland restoration activities do have the
potential for short-term negative impacts in the form of erosion, sedimentation, turbidity, and habitat loss.
Alternative 4 does not provide for active management and maintenance of certain grasslands through the
elimination of the Grassland Maintenance Management Area.

Vegetation Management (Prescribed Fire and Wildland Fire Management)

The use of fire to restore the natural fire regime within watersheds will potentially degrade water quality,
change runoff timing, and increase turbidity and sedimentation due to the loss of vegetation or ground
cover. Those effects caused by fire restoration are usually short term, 3-5 years on average, or until
vegetative ground cover has been reestablished. There is also the potential for long-term beneficial effects
in the form of improved watershed condition due to improved upland vegetative conditions.

Riparian Management Zones

While this alternative would emphasize work in 10 areas recognized as significant wetlands, and create
added protections for these areas, it ignores other significant wetlands scattered across the entire forest
that may have better potential for restoration activities to be successful. Restoration activities in these
select wetlands would have the potential for short-term negative effects to wetland function in the form of
rutting from the use of heavy machinery during restoration activities. Restoration can also lead to short-
term increased erosion and sedimentation. In the long term, restoration activities have the potential for
benefits such as improved wetland function, improved aquatic habitat, and a reduction in erosion and
sedimentation.

Streams
Effects are the same as discussed for Alternative 2 except that barriers to stream connectivity are

discouraged (FW-WSW-RMZ-STM-DC-3) which would reduce habitat fragmentation but would put
native species at risk of predation or genetic dilution.

Seeps and Springs

Under this alternative there would be no new spring development. This would result in the remaining
undeveloped and undiscovered springs having the entirety of their base flow devoted to spring and
ecosystem function. Positive effects would include the potential to provide habitat for diverse riparian and
aquatic species. In their undisturbed state seeps and springs are more resilient to human and natural
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disturbances and changing climate conditions. There would be no disturbance or negative impacts to the
undeveloped springs in this alternative due to development.

Recreation
Effects are the same as discussed for Alternative 2.

Transportation and Forest Access

Obliteration or naturalization of at least 40 miles of routes not identified in the motor vehicle use map
(TFA-O-1) would result in positive effects to watershed condition and water resources in those
watersheds with miles of obliterated or “naturalized” roads. Erosion and associated road sediment would
be reduced. These effects would result in an increase (positive change) in hydrologic function and
watershed condition from road obliteration and/or naturalization within the watersheds and vegetative
communities where this action occurs.

Environmental Consequences for Watersheds and Water - Alternative 5

The effects for alternative 5 are the same as those discussed in alternative 2 with the only difference being
the acres of recommended wilderness. Alternative 5 proposes that 67,996 acres or 100 percent of areas
evaluated as having wilderness characteristics be recommended for wilderness. When managed as
recommended wilderness there are several activities described in alternative 2 that would not occur in
these areas, such as mechanized vegetation treatments, prescribed fire, road construction, or motorized
travel. Management of wildland fire would still be considered if conditions are appropriate. The effects of
this alternative would be an increased risk of uncharacteristic fire, given the reduction of vegetative
management options in these areas. The effects of uncharacteristic wildfire on water resources consist
mainly of damage to the vegetation that intercepts precipitation, and the consumption of the underlying
litter layer. Severe wildfires can cause profound damage to plant cover and can increase streamflow
velocity, sedimentation rates, and stream water temperatures. When fire burns the surrounding watershed
it has the potential to decrease basin stability and in steep, erodible topography, debris flows along with
small landslides are common.

Rangeland Sustainability and Grazing Activities

Managing livestock grazing in recommended wilderness would be more difficult due to restrictions on
motorized access, making the potential for adverse impacts to surface water resources more likely. Less
frequent infrastructure maintenance and more difficult herding would make compliance with management
plans and rotation schedules designed to protect resources more difficult. Limited (and occasional)
motorized travel by permittees may be authorized in recommended wilderness for allotment management.
On the other hand, use of motorized and mechanized equipment to maintain range allotments may itself
adversely affect surface water resources by, for example, degrading water quality through increased
sedimentation and turbidity

Cumulative Environmental Consequences for Watersheds and Water

The Carson manages the water resources within its boundaries, but federal, state, or private boundaries do
not often follow watersheds. Generally, the upper portions of watersheds are managed by the Carson and
lower lying areas along valley floors are managed by private land owners interspersed within the forest
boundary. Past present and future actions on the forest that contribute cumulatively to water and water
resources include mechanized vegetation management, road management, fire suppression, wildland fire
management, prescribed fires, grazing, and recreation. The types of effects associated with these activities
were discussed in the effects of alternatives. Site-specific evaluations of cumulative effects to the water
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resources will be done on a case-by-case basis during future environmental analysis of individual
projects.

Actions that improve watershed and hydrologic function will have positive effects on water resources
such as improved water quality, decreased sedimentation, improved channel stability, improved wildlife
habitat, and flood attenuation. Actions that alter flow regimes, decrease hydrologic function, or reduce
flow in streams will have negative effects on water resources such as disrupting fish spawning, degrading
stream morphology, degrading water quality, altering riparian vegetation, and lowering water tables.

For the most part, stream systems on the forest originate in protected headwaters on the forest and
eventually flow downstream onto lands owned or administered by entities other than the Forest Service,
flowing ultimately into the Rio Grande.

Federal, pueblo, state, county, and local government land management activities will continue on lands
nearby and adjacent to the Carson. These activities are likely to continue affecting water resources, and
include but are not limited to, road construction and maintenance, timber harvest, fuels reduction,
prescribed fire, water diversion, irrigation, livestock grazing, farming, residential and commercial
development, chemical treatment of noxious weeds, flood control and stream channel manipulation, and
hydropower management. Mitigation measures taken by these various entities help to reduce long term
negative effects.

Non-federal land management policies are likely to continue affecting water resources. The cumulative
effects in the Upper Rio Grande, Upper San Juan, and Rio Chama basins are difficult to analyze
considering the broad geographic landscape covered, the uncertainties associated with government and
private actions, and ongoing changes to the region’s economy. Whether those effects will increase or
decrease in the future is a matter of speculation; however, based on the growth trends and current uses
identified in this section, negative cumulative effects are likely to increase.

Many activities occur on private lands within or adjacent to the Carson. These include, but are not limited
to, road construction, water diversion, irrigation, agriculture, timber harvest, fuels reduction, chemical
treatment of noxious weeds, encroachment, flood control, stream channel manipulation, and livestock
grazing. These activities are likely to continue if not increase and their impacts on water resources is
likely to continue.

Climate change, higher temperatures, and more frequent drought will likely continue to be regional
stressors, along with population growth, and an increase in demand for water.

Wildlife, Fish, and Plants

Terrestrial, aquatic, and plant species (hereafter referred to as “wildlife”) on the Carson contribute to
social wellbeing and quality of life by promoting recreational and educational opportunities. The
opportunity to hunt, fish, or just commune with nature is a very important tradition for many of the
families and communities who live around the forest. Wildlife in the plan area contribute to economic
sustainability through employment opportunities, support of small businesses, and federal receipts shared
with local governments. In 2013, New Mexico Department of Game and Fish (NMDGF) commissioned a
study of fishing, hunting, and other wildlife associated activities to estimate county-level and state-wide
contribution to the state’s economy (Southwick Associates 2014). The study found 247,600 New Mexico
residents and nonresidents fished (160,000), hunted (86,000), or participated in other wildlife associated
activities (1,600) in New Mexico in 2013. Of these participants, 42 percent (103,710) fished, hunted, or
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viewed wildlife in the four counties encompassing the Carson. These participants spent approximately
$84,814,599 on these activities.

This analysis evaluates and discloses potential environmental consequences on wildlife resources that
may result with adoption of a revised land management plan. The analysis includes terrestrial, plant, and
aquatic species that are federally-listed, bald and golden eagles, Forest Service Sensitive Species, Species
of Conservation Concern, and Migratory Bird Priority Species that may occur or may have habitat within
the project area. This analysis also includes habitat connectivity for wildlife. When the term “wildlife” is
used in this analysis, it incorporates all terrestrial, plant, and aquatic species. Information on the
regulatory framework for terrestrial, plant, and aquatic species can be found in 2012 Planning Rule and
Directives. This section examines, in detail, the existing 1986 Forest Plan, as amended, and four different
alternatives for revising that plan and their effects on wildlife resources.

Description of Affected Environment

Elevations within the six ranger districts extend from 6,000 feet (Jicarilla Ranger District) to over 13,161
feet (at the summit of Wheeler Peak) above mean sea level. The lower elevations of the forest are
Grassland and Sagebrush terrain cut by sandy washes and small canyons. Rock outcrops are prevalent.
The Carson’s topography consists of two distinct mountain ranges, high plateaus or mesas, canyons,
valleys, and normally dry arroyos. The landscape is generally mountainous, with numerous perennial
streams mostly draining into the Rio Grande, small lakes, alpine valleys, meadows, aspen groves, and
virgin Spruce-Fir Forests highlight the area.

Elevation is the dominant localized influence on climate. The lower elevations receive less than 10 inches
of precipitation per year, with temperature extremes above 90 degrees in the summer and well below
freezing in the winter. The higher elevations receive in excess of 24 inches of precipitation each year, with
summer temperatures in the 80s and winter temperature at zero or below.

The most predominant vegetation types on the Carson are Spruce-Fir, and Ponderosa Pine Forests, each
about 20 percent of the forest. The remainder is comprised primarily of Pifion-Juniper Woodland and
Sagebrush, totaling around 28 percent. There are also a number of isolated riparian areas at springs, seeps,
creeks, and lakes. The Carson contributes over 40 percent of the waters that flow into the Rio Grande
from northern New Mexico and southern Colorado. The main vegetation system drivers on the forest are
fire disturbances (or lack thereof), regional climate regime, insects, and natural vegetation succession.

This evaluation is focused on federally listed, proposed, and candidate species and designated and
proposed critical habitats that the USFWS has identified in its Southwest Region Threatened/Endangered
Species List (USDI FWS 2019), the most recent USFS regional forester’s sensitive species list (USDA FS
2013b), the species of conservation concern list developed by the Carson as part of the Ecological
Assessment Report for the plan revision process (USDA FS Carson NF 2015a), migratory birds, golden
and bald eagles, and habitat connectivity for wildlife.

Ecological Conditions

Species cannot be managed apart from their habitats and much of the assessment of species on the Carson
focused on potential and actual habitat available on the forest. Riparian and terrestrial vegetative
communities were used to describe and map units of similar vegetation, soil, climate, and ecosystem
disturbance across the landscape. These communities are the basis for analysis of the vegetative
component of species’ habitat.
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Terrestrial Habitat

The forest is largely dominated by ponderosa pine spruce-fir, mixed conifer which, when combined, cover
approximately 58 percent of the analysis area (table 32 and table 33). About 50 percent of the vegetation
communities on the Carson are highly-departed and trending away from reference conditions. These
include the vegetative communities of wetland riparian, forest and shrub riparian, ponderosa pine, mixed
conifer frequent fire, pifion-juniper sagebrush woodland, and sagebrush. While the remaining 50 percent
of the forest are lowly- to moderately-departed. Trend was not calculated for vegetation communities that
were too small to adequately assess. Refer to Chapter 2: Vegetation in the Ecological Assessment Report
for additional detail on vegetation communities (USDA FS Carson NF 2015a).

Non-Forest Vegetation System

The non-forested vegetation systems includes alpine and tundra, montane and subalpine grassland, and
sagebrush vegetation communities. To measure risk of departure for this vegetation system, herbaceous
understory (acres of open seral states) was used as an indication of how well the alternatives provide for
ecological integrity (Herbaceous Understory Vegetation Section).

Herbaceous (grasses and forbs) understory vegetation in the non-forest vegetation system provides
habitat, hiding and thermal cover, nesting sites, and food sources for a myriad of animal species. In
addition, understory vegetation provides the organic matter needed for soil development and the fine fuels
that maintain and support natural fire regimes.

Table 31. Non-forested vegetation system's primary vegetation communities, departure from reference
conditions, and trend

Vegetation Community Name Acres on the Current Vegetation Future Risk of
(Code) Carson (%) Departure Departure
Alpine and Tundra (ALP) 9,996 acres (0.6%) Low Low to Moderate
l(\:ﬂoggne and Subalpine Grassland 125,351 acres (7.9%) Moderate Moderate
Sagebrush (SAGE) 59,144 acres (3.7%) High Moderate to High
Total 194,491 acres (13%) not applicable not applicable

Alpine and tundra includes krummholz (stunted and wind-deformed trees), snow, and alpine habitats.
Alpine and tundra covers approximately 9,996 acres, or 0.6 percent, of the forest (USDA FS Carson NF
2015a). Ninety-nine percent of this habitat occurs in designated wilderness. The risk of not achieving
desired conditions is low to moderate (table 31).

Montane and subalpine grassland is a mix of a variety of grass communities that comprises 125,351 acres
(7.9 percent) of the Carson at all elevations. Risk of not achieving desired conditions is moderate (table
31). Species composition in Montane and Subalpine Grassland has been altered by a legacy of heavy
unmanaged grazing, encroachment by woody species, fire exclusion, seeding with non-native grasses, and
drought (Montane-Subalpine Grassland Vegetation Analysis).

Sagebrush is one of the least common communities on the Carson NF and comprises 59,144 acres (3.7
percent). Risk of not achieving desired conditions is moderate to high (table 31). The sagebrush
community is departed due to encroachment of other woody species (Sagebrush Shrubland Affected
Environment).
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Forested Ecosystems

Three forested vegetation systems (high elevation forests, frequent fire forests, and woodlands) found on
the Carson comprise approximately 88 percent of the NFS lands. High elevation forests includes
bristlecone pine, spruce-fir forest, and mixed conifer with aspen vegetation communities. Frequent fire
forest vegetation system includes mixed conifer with frequent fire and ponderosa pine forest vegetation
communities. Woodlands vegetation system includes pifion-juniper woodlands and pifion-juniper
sagebrush vegetation communities. To measure forested ecosystems’ risk of departure, seral state
proportions (percent), snag density (snags per acre), and coarse woody debris (tons per acre) were used as
an indication of how well the alternatives provide for ecological integrity of forested ecosystems
(Ecological Integrity).

Seral states are vegetation classes with unique characteristics (overstory age, composition, and structure).
They are defined by overstory conditions and represent a unique phase in the overall succession of the
ecosystem. The distribution of seral states within a vegetation community can be related to other
ecological conditions necessary for some species, such as snag density (amount of standing dead trees) or
the amount of coarse woody debris (amount of dead tree material on the ground). These components may
be critical for the persistence of some species and are tied to seral state condition, since seral state impacts
the recruitment, retention, and size classes of these features. Departure from reference conditions can
negatively impact the ecological condition of vegetation communities. For example, a spruce-fir forest
that consists of 80 percent early successional (young) trees lacks the structure and snags provided by older
forest that includes dying trees. This can negatively impact wildlife species dependent upon the range of
seral states within healthy spruce-fir forests. Vegetation communities with moderate to high risk of
departure from desired seral state distribution are likely to provide poorer ecological condition for
wildlife, while vegetation communities with low to moderate risk of departure from desired seral state are
likely to provide better ecological conditions for wildlife (Werner & Glennemeier 1999).

Another issue caused by out-of-reference seral state is the potential for stand replacing fires. In both
forested and non-forested ecosystems, fuel loads can build to levels that increase the potential for stand
replacing fires. Besides devastating the vegetative conditions within and ecological response unit,
uncharacteristic fires can also potentially wipe out at-risk species that reside in those systems, especially
if they are rare or endemic. The cause of seral state departure can usually be traced back to long-term
man-made actions such as fire-suppression.

When a large tree falls it becomes coarse woody debris and provides habitat for small animals and insects.
When these logs rot they store water and provide nutrients for the continued growth of the forest. Dead
wood rotting on the forest floor eventually gets incorporated into the soil. This underground wood feeds
many insects and bacteria which provide nitrogen to feed the trees and other plants in the forest. The
importance of coarse woody debris is not limited to upland habitats, it has significant impact on riparian
areas as well and many aquatic species depend on downed woody material. Coarse woody debris not only
provides foraging and escape cover for fish but it contributes to the creation of optimum aquatic
ecological condition by slowing down water and contributing to pool development. If the amount of
coarse woody debris load (measured in tons per acre) is at moderate or high risk of departure from desired
conditions, there may be significant negative impacts to species (Siitonen 2001). If coarse woody debris is
not in adequate supply or below desired conditions, it may result in lack of prey items for carnivorous
birds or mammals (Mac Nally et al. 2002). On the other hand, if coarse woody debris is in low to
moderate risk of departure (excess) it may create unfavorable soil conditions, especially for plant species,
by prohibiting growth or germination or may result in more intense fires that negatively impact soil
conditions. This is also a key factor in proper functioning aquatic ecological conditions. Thus, the desired
condition coarse woody debris loads should provide optimum ecological conditions for terrestrial and
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aquatic animal species as well as optimum soil conditions for plant species. Vegetation communities with
moderate to high risk of departure from desired coarse woody debris are likely to provide poorer
ecological condition for wildlife, while vegetation communities with low to moderate risk of departure
from desired coarse woody debris are likely to provide better ecological conditions for wildlife.

When a tree dies but remains standing, it becomes a snag and provides habitat for an array of animals,
especially birds. Ecologically, a dead tree is as important to the forest ecosystem as a live one (J. F.
Franklin et al. 1987) and, according to Marcot (2002), provides several key ecological functions that
influence the ecosystem. Snags provide homes for birds and foraging opportunities for insectivorous
animals. If snags are not in adequate supply or below desired conditions, identified as snags per acre, it
may result in a lack of nesting locations or foraging areas for insectivorous birds or mammals.
Conversely, large-scale fire often results in too many shags per acre and not enough live trees. Vegetation
communities with high risk of departure from desired snag density conditions are likely to provide poorer
ecological conditions for wildlife, while vegetation communities with low risk of departure from desired
snag density conditions are likely to provide better ecological conditions for wildlife. Since the wildlife in
this analysis prefer larger trees for nesting and foraging, only snags greater than 18” diameter at breast
height are considered.

Table 32. High elevation forest vegetation system communities and departure from reference conditions

Vegetation Acres on the Current Risk of Seral Risk of Coarse Risk of Snag
Community Forest Vegetation State Woody Debris Density
Name (percent) Departure Departure Departure Departure
. . May be May be
0,
Bristlecone Pine 4,585 (0.3%) Moderate moderate May be moderate moderate
Spruce-Fir o Low to
Forest 289,929 (18%) Low moderate Low Low
Mixed Conifer o Low to
with Aspen 130,959 (8%) Low moderate Low Low
Total 425,473 (29%) NA NA NA NA

NA is not applicable.

Bristlecone pine is the rarest vegetation community (4,585 acres or 0.3 percent) on the Carson (USDA FS
Carson NF 2015a). Bristlecone pine risk of not achieving desired seral state conditions, coarse woody
debris, and snag density may be moderate (table 32 and Bristlecone Pine Affected Environment), but its
extent on the Carson is too small to model future trend.

The spruce-fir forest community is the second most abundant (289,929 acres or 18 percent) on the
Carson, and occupies the coldest and wettest forested slopes, ridges, and valleys (USDA FS Carson NF
2015a). Currently, 36 percent of this vegetation community occurs in designated wilderness. The risk of
not achieving desired seral state conditions for Spruce-Fir Forest is low to moderate (table 32). The risk of
snags and coarse woody debris not meeting desired conditions is low (vegetation section).

Mixed conifer with aspen covers 130,959 acres or 8 percent of the forest (USDA FS Carson NF 2015a).
Risk of not achieving desired seral state conditions is low to moderate (table 32). The risk of snags and
coarse woody debris not meeting desired conditions is low (Mixed Conifer with Aspen Affected
Environment).
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Table 33. Frequent fire vegetation system's primary vegetation communities, departure from reference
conditions

Vegetation Current Risk of Seral Risk of Coarse Risk of Snag
Community Name Acres on the Vegetation State Woody Debris Density
and Code Forest (percent) Departure Departure Departure Departure
Mixed Conifer- o : : .
Frequent Fire 182,847 (11.5%) High High High Low
Ponderosa Pine 312,900 (19.7%) High High High Moderate-High
Total 495,747 (33%) NA NA NA NA

NA is not applicable.

Mixed conifer—frequent fire occupies warmer, dryer mixed conifer sites that support more frequent low to
mixed severity fire than other mixed conifer sites and comprises 182,847 acres (11.5 percent) of the
Carson. Risk of not achieving desired seral state conditions is high. The risk of coarse woody debris not
meeting desired condition is also high (table 33). Large snags are underrepresented currently, but the trend
is towards desired conditions and risk is low. Stands of mixed conifer —frequent fire vegetation
community, across the forest are dense and homogeneous with shade-tolerant, less fire-resistant (White fir
and Douglas fir) tree dominance (Reynolds et al. 2013) and Mixed Conifer- Frequent Fire Affected
Environment).

The ponderosa pine forest community is the most abundant (312,900 acres or 19.7 percent) on the Carson.
Ponderosa pine forests are at high risk of not achieving desired seral state condition (table 33). The risk of
snags and coarse woody debris not meeting desired condition is also high (Ponderosa Pine Affected
Environment). Stands are dense, homogeneous, and dominated by younger trees than desired.

Table 34. Woodland vegetation system primary vegetation communities, departure from reference
conditions, and trend

Areaon the
Forest Current Risk of Coarse Risk of Snag Risk of Herbaceous
Vegetation acres Vegetation Woody Debris Density Ground Cover
Community (percent) Departure Departure Departure Departure
Pifion-Juniper 178,196 .
Woodland (11.2%) Moderate Low Moderate-High Moderate
Pifion-Juniper 217,326 . . .
Sagebrush (13.7%) High Moderate-High Moderate-High Moderate
Total 1,316,742
(88%) NA NA NA NA

NA is not applicable.

Pifion-juniper woodlands comprises 178,196 acres (11.2 percent) of the Carson. Risk of not achieving
desired seral state conditions is moderate. Risk of coarse woody debris not meeting desired condition is
presumed low (table 34). The risk of snag density not meeting desired condition is moderate to high due
to overabundance and risk of herbaceous cover not meeting desired condition is moderate. While seral-
state distribution is close to desired conditions, stand density has fluctuated recently from over-dense to
more open and snag density is overabundant as a result of a drought-related bark beetle outbreak from
2002-2004 that killed a significant portion of the pifion pine component in some woodlands of central and
northern New Mexico (USDA FS 2014b).
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Pifion-juniper sagebrush occurs on all ranger districts and comprises 217,326 acres (13.7 percent) of the
Carson. Risk of not achieving desired seral state and herbaceous ground cover conditions is moderate.
The risk of coarse woody debris and snag density not meeting desired condition is moderate to high due
to overabundance (table 34). The combined effects of grazing and increased tree canopy have resulted in
decreased grass cover (Woodlands Affected Environment).

Aquatic and Riparian Ecosystems

Riparian Areas

Riparian areas include wetland riparian and forest and shrub riparian vegetation communities. The
Wetland riparian vegetation community includes open water wetlands, slope wetlands, marshes, wet
meadows, cienegas, bogs, and fens. The forest and shrub riparian community occurs across the Carson in
different forms depending on elevation, adjacent upland species, and site specific conditions. The
overstory may be shrubby, in the case of willow-thinleaf alder sites, or tree-dominated with a variety of
species depending on elevation and site conditions, including spruce, narrowleaf cottonwood, and Rio
Grande cottonwood. There are two aspects of risk to riparian areas, condition and extent. Both of these
are departed from reference condition.

In most riparian areas on the Carson, departure from desired conditions is low to high risk depending on
elevation. This is largely a function of legacy and current issues, including roads (authorized or
otherwise); water withdrawal, diversion, and storage; developed recreation; dispersed recreation;
historically unmanaged grazing by livestock and unmanaged herbivory by wildlife; and seeding with non-
native species. Riparian areas are also impacted by climate trends such as drought.

Loss of hiding, breeding, and forage cover degrades species ecological condition within riparian areas and
IS @ major impact in some areas.

Agquatic Ecosystems
Aquatic ecosystems include perennial streams, waterbodies, and seeps and springs.

There are 1,044 miles of perennial streams in the plan area (USDA FS Carson NF 2015a). The Carson
assessed 131 miles of streams for attainment of water quality. Portions of 56 perennial streams are not in
full attainment of water quality. Water temperature, turbidity, sedimentation, and specific conductance
account for the majority of water quality impairments (Water Quality). Turbidity and sedimentation often
result from degraded upland vegetative conditions or roads and trails in poor condition.

Water quantity is a function of both climate and watershed condition. The current drought in northern
New Mexico began in the spring of 1996, following several years of above average temperature, and was
exacerbated by subsequent below-average precipitation and continued heat. Stream gage data from across
the forest reflects this same drop in available water. On average streamflow has declined by 20 percent
from pre-1996 levels (Surface Water).

There are 1,565 waterbodies on the Carson totaling over 1,308 acres. This habitat includes lakes, ponds,
playas, and stock ponds.

There are 659 documented seeps or springs on the Carson, 597 of which are developed or degraded (90.6
percent).
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Cave-like structures, Cliffs, and Rocky Features

Cave-like structures or mine adits, screes, cliffs, and rock features are widespread microsites within all
vegetation communities. These ecological conditions are inherently stable for long periods of time
because they are changed primarily by geologic forces. There are no known caves on the Carson.
Examples of key ecosystem characteristics include cliffs used for nesting by many bird species; cave-like
structures and crevices used for roosting and hibernating by many bat species; and rock outcrops or
boulder and talus accumulations used by some mammals for hibernation, shelter from the weather, or to
escape from predators.

Special Habitat Features

Many species are also associated with fine-scale habitat features not necessarily captured by the more
course vegetation community descriptions (table 31 thru table 34 above). Other features important to
wildlife include coarse woody debris (e.g., downed logs) that provide shelter, food, and moisture retention
and standing snags of sufficient size for roosting, nesting, or foraging. These features would impact
species if they are departed from reference conditions (USDA FS Carson NF 2015a). These features are
somewhat more transient on the landscape and as snags fall down and eventually decay, standing live
trees die becoming new snags. If the seral stage proportions of most vegetation communities trend
towards smaller diameter trees, future trees may not be large enough to provide the ecological condition
required by species that depend on large diameter snags.

Environmental Consequences for Wildlife, Fish, and Plants
Methodology and Analysis Process

Habitat Relationships (Coarse-Filter, Fine-Filter)

Under the National Forest Management Act (NFMA, 16 U.S.C. 1604(g)(3)(2)), the Forest Service is
directed to “provide for diversity of plant and animal communities based on the suitability and capability
of the specific land area in order to meet multiple-use objectives, and within the multiple-use objectives
of a land management plan adopted pursuant to this section [of this Act], provide, where appropriate, to
the degree practicable, for steps to be taken to preserve the diversity of tree species similar to that existing
in the region controlled by the plan.” To meet this objective, the 2012 Planning Rule adopts a
complementary ecosystem and species-specific approach known as a coarse-filter/fine-filter approach to
maintaining species diversity (36 CFR 219.9).

Analysis of habitats emphasizes ecological conditions important to wildlife, because many species are
strongly tied to individual vegetative types, size classes, and structural characteristics. The analysis
presented assumes that species sustainability is best modeled by using what scientific literature designates
as typical habitat for a species. A combination of ecosystem (coarse filter) and species-specific (fine filter)
conditions are considered and this approach assumes that if the species, genetics, functions, and processes
are protected at the community level, then the bulk of the biotic species, both known and unknown, will
also be protected. Part of the coarse/fine filter approach also assumes that focusing on the rare species
whose persistence is at risk would also provide for diversity of plant and animal communities necessary to
meet the diversity requirement of NFMA. The coarse-filter/fine-filter process is described in detail in the
at-risk species section of the Ecological Assessment (USDA FS Carson NF 2015a).

Forest plans are developed to guide the maintenance or restoration of structure, function, composition,
and connectivity of ecosystems to provide ecological conditions that will maintain a diversity of plant and
animal communities and support the persistence of most native species in the plan area. This analysis
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focuses on evaluating the consequences of the plan alternatives on at-risk species. Forest Service at-risk
species include two categories: (1) federally designated species and habitat (species listed as threatened or
endangered, species that are proposed or candidates for federal listing, and species with designated critical
habitat on the national forests), and (2) Forest Service-designated species of conservation concern.

The basis for the analysis requires a determination of whether plan components such as desired
conditions, objectives, standards, and guidelines provide direction to provide the ecological conditions
necessary to contribute to the recovery of federally recognized species and maintain the persistence of
species of conservation concern within the plan area. Plan components were developed in an iterative
way, which included identifying desired conditions and potential threats to species, and identifying
whether proposed plan components are sufficient to address species and their habitat needs (Forest
Service Handbook 1909.12 12.52.c-d). It is also recognized that 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 may be unable to provide the ecological conditions necessary to maintain a viable population of a
particular species of conservation concern. When this occurs, the draft environmental impact statement
documents this and, where possible, focuses on other efforts to contribute to maintaining a viable
population of the species within its range (36 CFR 219.9(b)(2)) that are within the capability and
authority of the Forest Service.

Indicators and Measures

Federally Listed Species

This analysis evaluates two primary aspects for federally listed species. First, the adequacy of plan
direction in each alternative to protect, maintain, and restore habitat elements identified for species and
primary constituent elements of designated critical habitat and to provide for recovery of listed species.
Second, the adequacy of plan direction to avoid, minimize, or mitigate potential short-term adverse
effects to federally listed species and candidate species, focusing on relevant threats on the Carson to
individuals within occupied and critical habitat. The analysis also considers the authority of the Forest
Service and the inherent capability of the plan area to provide for federally listed species. An analysis for
the selected alternative will be documented in detail in a biological assessment to be submitted to the U.S.
Fish and Wildlife Service and available in the project record.

Species of Conservation Concern

The 2012 planning rule defines a species of conservation concern as: a species, other than a federally
listed 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; 77 FR 21169). The Carson followed the guidance provided in the proposed directives for the 2012
planning rule (Forest Service Handbook [FSH] 1909.12 — Land Management Planning, Chapter 10) in
developing this list. More information about the Carson National Forest species of conservation concern
selection process can be found on the Carson’s Species of Conservation Concern webpage.

The species of conservation concern list guides planning; however, the designation of these species is not
a plan decision. Just as there is a process for U.S Fish and Wildlife Service to change the federal listing
status of a species, the Regional Forester has authority to change species of conservation concern lists to
reflect new information.
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Ecological Conditions and Quantity

Key indicators for the terrestrial and aquatic species analyses are trends towards reference ecological
conditions and habitat quantity. Primary habitat associations and threats are described for each at-risk
species. Habitat quantity is evaluated by the potential trend in relative amount and distribution of
ecological conditions in the plan area over the next 15 years. Ecological condition is evaluated by the
predicted trend in resiliency and ability of habitats to adapt to large-scale disturbances (such as wildfire,
insect outbreaks, and drought).

Alternatives affect overall ecological conditions and move ecological conditions toward the desired state
at different rates. These indicators were selected because they provide a reasonable assessment of
ecological conditions needed to support the persistence of species of conservation concern and because
relative differences among alternatives could be readily compared. Qualitative comparisons were used
where guantitative data on habitat were unavailable. The amount of habitat provides a relative measure of
ecological condition and extent to maintain species persistence and is also an appropriate measure for a
programmatic level analysis. Ecological condition is used as an indicator only when it can be adequately
determined at the programmatic-level, such as assessing not only the amount of impact from wildfire but
also the type of fire and the resulting effects on ecological conditions.

For plan revision, management direction that may alleviate or exacerbate threats to ecological condition
are evaluated at a programmatic level. The plan does not authorize site-specific projects or activities;
therefore there are no direct effects from adopting the plan. Direct and indirect site-specific effects will be
analyzed when future projects are proposed. Although potential short-term consequences may be
described where appropriate from implementing the programmatic approach, this evaluation focuses on
longer term indirect and cumulative effects that may occur over the 15 year life of the plan.

Much of the analysis is based upon the premise that the natural range of variation provides important
background information for evaluating ecological integrity and sustainability (Weins et al. 2012). The
natural range of variation was used in development of plan direction (desired conditions) and selection of
indicators and measures for the analysis. This approach was used because the condition and quantity of
habitat available to a species helps predict the potential for species distribution and abundance within that
ecological condition. Furthermore, consideration of climate and associated fire trends that may create a
suite of conditions that are outside of the natural range of variation are important in the analysis of
ecological integrity and sustainability of vegetation communities (Millar & Stephenson 2015).

Coarse-filter plan components (largely centered on desired conditions within the natural range of
variation) are expected to provide for ecological conditions necessary to maintain the persistence or
contribute to the recovery of native species within the plan area. The coarse-filter approach is considered
the primary context for evaluating at-risk species. Where coarse-filter components would not provide
sufficient conditions for one or more at-risk species, fine-filter (species-specific) plan components,
including standards and guidelines, were incorporated. This analysis includes:

e Departure and trend of key ecosystem characteristics (vegetation communities or other ecological
condition elements defined in the preceding section) needed by each species and how well plan
components address that trend, either toward or away from desired state.

o How well species’ primary threats are addressed and key ecological needs are provided for at the
ecosystem level (course filter plan components).
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o How well species’ primary threats are addressed and key ecological needs are provided, which are
not already addressed by the above components (i.e. fine-filter, additional plan components that
were added to address threats and minimize risk).

Spatial and temporal analysis

In general, the analysis area for environmental consequences includes all lands managed by the Carson
National Forest (figure 1); however, it may include areas outside the national forest boundary, such as
critical habitat adjacent to the planning unit which could be affected by forest management. In some
cases, the Carson provides all or a high percentage of the ecological condition for a given species;
however, in most instances, wildlife generally move from area to area and ecological conditions across
multiple land jurisdictions may be important to the overall persistence of the species within its range.
Cumulative effects analyses generally include lands within other ownerships immediately adjacent to the
national forest including Rio Grande del Norte National Monument, Taos Pueblo, Picuris Pueblo, Jicarilla
Apache, adjacent federal land, and comparatively smaller sections of State, county, and privately owned
lands. For some wide-ranging species, the analysis area is a little larger and includes an evaluation of
connectivity between larger areas of habitat. For species with migratory or travel routes that extend far
beyond the Carson, management direction under alternatives 2, 3, 4, and 5 would only influence
ecological condition (both quantity and condition) within the plan area, as actions that occur outside the
Carson boundary are not within Forest Service management authority.

The anticipated life of the plan is 10 to 15 years. However, because management actions have potential to
affect wildlife species and their ecological conditions for many decades, the temporal analysis for
modeled vegetation change and cumulative effects discusses changes that may occur over the next 50
years as conditions change and vegetation moves from one successional stage to another.

Assumptions

o If aspecies is associated with a particular habitat, then the ecological conditions, amount, and
distribution of those habitat elements available to the species on the landscape help to predict its
distribution and abundance.

e Abundance and distribution of ecological conditions across the landscape similar to that which
supported associated species during past changes in conditions, will likely contribute to their
maintenance in the future (Haufler 1999). Animals have evolved in their habitats, usually under
reference vegetative conditions, including specific habitat features. Therefore, habitat abundance,
distribution, and condition similar to that within the reference conditions for the habitats will likely
contribute to species maintenance in the future.

e In general, the further ecological condition is departed from desired conditions (natural range of
variation), the greater the risk to persistence of associated species. Conversely, the closer ecological
condition is to desired conditions, the lower the risk to persistence of associated species. Therefore,
comparing the degree to which the alternatives trend conditions toward desired conditions provides
a comparison of each alternative’s effectiveness at providing ecological conditions that contribute
to maintaining species persistence.

e Terms and conditions and reasonable and prudent measures resulting from USFWS consultation on
the programmatic framework of the plan will be followed when planning or implementing new site-
specific projects and activities, unless modified by site-specific consultation.

Alternatives are evaluated in terms of how well they achieve the same set of desired conditions,
regardless of whether the alternative articulates those desired conditions.
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Federally Listed Species

Federally listed threatened and endangered species are those plant and animal species formally listed by
the U.S. Fish and Wildlife Service (USFWS) under authority of the Endangered Species Act of 1973, as
amended. Pursuant to Section 7(2)(a) of the Endangered Species Act, a biological assessment will be
prepared to assess the effects of implementing the Carson plan preferred alternative on endangered and
threatened species and ensure that proposed actions in the selected alternative would not jeopardize the
continued existence of listed species. Table 35 identifies the five federally endangered and four threatened
species listed for the four counties (Rio Arriba, Taos, Colfax, and Mora) of the Carson (USDI FWS 2019).
There are no proposed or candidate species listed for the counties of the Carson. Only those species that
use the Carson, have suitable habitat present, and or could be impacted by off-forest management effects
(e.g. downstream effects) were fully analyzed.

Table 35. Federally listed species for the counties of the Carson (USDI FWS 2019).

Critical Habitat within | Recovery

Species Common Name | Species Scientific Name | Federal Status analysis area Plan
Jemez Mountain .
salamander Plethodon neomexicanus Endangered No No
Least tern Stern antillarum Endangered No Yes
Mexican spotted owl Strix occidentalis lucida Threatened Yes Yes
Piping plover Charadrius melodus Threatened No Yes
Southwestern willow Empidonax traillii extimus Endangered Yes Yes
flycatcher
Western yellow-billed Coccyzu; americanus Threatened None designated No
cuckoo occidentalis
Black-footed ferret Mustela nigripes Endangered None designated Yes
Canada lynx Lynx canadensis Threatened None designated No
New Mexican meadow Zapus hudsonius luteus Endangered None designated No

jumping mouse

Species Status, Key Ecological Conditions and Threats

Jemez Mountain salamander, least tern, and piping plover

The USFWS lists the Jemez Mountain salamander, least tern, and piping plover for Rio Arriba or Colfax
counties, but their range within these counties does not include the Carson NF (USDI FWS 2012a), and
would not be impacted by off-forest management effects.

Mexican spotted owl

Mexican spotted owl has designated critical habitat (22,954 acres) on the Jicarilla Ranger District.
Numerous surveys throughout the forest have not confirmed breeding of this species on the Carson since
the critical habitat was designated. This species is non-migratory and feeds primarily on small mammals.
The Mexican spotted owl requires a variety of mixed conifer habitats, proximity to riparian areas,
standing snags for roosting and nesting, and typically rocky outcrops. Timber harvest, prescribed burning,
and other management activities are designed around Mexican spotted owl critical habitat. Threats
include departure in seral state conditions amount of coarse woody debris, and snag density from loss of
dense, old growth Frequent Fire Forest, changes in fire regime, and from stand-replacing fire.

Critical habitat acreages of the Carson contain constituent elements including mixed conifer forest types
and ponderosa pine with rocky cliffs, canyons and cliffs, and riparian areas that are required for survival
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by the Mexican spotted owl. The 1996 amendment to the Carson Forest Plan provides guidance for the
management of Mexican spotted owl habitat and is consistent with the 1995 Mexican Spotted Owl
Recovery Plan. Standards from the 1996 plan amendment specify three levels of habitat management for
Mexican spotted owl: protected habitat, restricted habitat, and other forest and woodland types. Protected
areas include protected activity centers, mixed conifer stands with slope greater than 40 percent where
timber harvest has not occurred in the past 20 years, and all legally and administratively reserved lands.
Restricted areas consist of unoccupied Mexican spotted owl habitat that is managed for nesting and
roosting conditions (table 36). A minimum of 25 percent of Mexican spotted owl restricted habitat is to be
managed to provide nest/roost characteristics of 150-170 ft?/acre basal area and at least 20 trees per acre
that are 18 inches diameter at breast height (DBH) or larger.

The Mexican Spotted Owl Recovery Plan was revised in 2012 and terminology for Mexican spotted owl
habitat was updated. Protected habitat, restricted habitat, and threshold habitat are now referred to as
nesting/roosting habitat, forested recovery habitat, and recovery nesting/roosting habitat (USDI FWS
2012Db). Terminology, planning, and implementation related to this analysis will follow the terminology
and standards and guidelines included within the 1996 plan amendment until the decision for the new plan
for the Carson National Forest has been completed and signed.

Table 36. Current Mexican spotted owl habitat acres on the Carson by ranger district

Camino Tres
Canjilon | ElRito | Jicarilla Real Piedras | Questa Total
Habitat Designation (acres) (acres) (acres) (acres) (acres) | (acres) | (acres)
Critical Habitat Unit 0 0 22,954 0 0 0 22,954
Protected Habitat 0 0 1,454 0 0 0 1,454
Potential Protected Habitat
outside Protected Activity 324 2,397 0 41,964 5,233 37,541 89,856
Centers
Actual Recovery Habitat
within Critical Habitat Unit 0 0 21,500 0 0 0 21,500
Potential Recovery Habitat 5 )56 g g5 0 20,435 14,191 @ 9,082 = 56,764

outside Critical Habitat Unit

There are approximately 495,747 acres of frequent fire forest on the Carson. Using data from the
vegetation analyses, the amount of Mexican spotted owl recovery area on the Carson is currently
estimated to be approximately 78,264 acres. The Mexican spotted owl recovery area within critical habitat
is estimated at 21,500 acres and the Mexican spotted owl recovery area that occurs outside designated
critical habitat is estimated to be 56,764 acres.

Using data from the vegetation analyses it is possible to calculate the amount of habitat on the forest in
the primary vegetation systems used by the owl that likely contains potential nesting/roosting habitat
(characterized by larger trees and closed canopy). There are an estimated 53,117 acres within the frequent
fire forest (ponderosa pine forest and mixed confer frequent fire) that contain this type of habitat.

Southwestern willow flycatcher and western yellow-billed cuckoo

Southwestern willow flycatcher has designated critical habitat (148 acres) on the Camino Real Ranger
District where it is federally listed as endangered. This species relies on dense riparian areas, usually
dominated by willow species (forest and shrub riparian vegetation communities). Threats include
degradation of riparian habitat through the loss of willow and cottonwood density and recruitment,
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reduction of in-stream flow, invasive species encroachment, and nest parasitism by the brown-headed
cowbird.

Western yellow-billed cuckoo is federally listed as threatened west of the Rio Grande (distinct population
segment), and no critical habitat has been designated on the Carson for this species. Western yellow-billed
cuckoo inhabits dense riparian habitat greater than 200 acres (81 hectares) in size (Poole 2018) and below
7,000 elevational feet (Howe & Hanberg 2000) in the western U.S. Western yellow-billed cuckoo has not
been documented on the Carson and the dense riparian habitat it inhabits is extremely rare on the Carson
NF. Ecosystems that could support the western yellow-billed cuckoo are forest and shrub riparian below
7,000 elevational feet, and include narrowleaf cottonwood-shrub and Rio Grande cottonwood-shrub
habitat. It is possible that the species uses the Carson as migratory habitat. The major threat faced is
degradation of riparian habitat through the loss of cottonwoods density and recruitment, reduction in in-
stream flow, and invasive species encroachment. They are also susceptible to collision with towers and
turbines.

Black-footed Ferret

Black-footed ferret is federally listed as endangered and no critical habitat has been designated on the
Carson. This species relies on Montane Subalpine Grassland vegetation communities, and is highly
dependent on the presence of prairie dog colonies of at least 80 to 100 acres in size, depending upon the
prairie dog species (USDI FWS 2013). Currently, there are no prairie dog colonies of this magnitude on
the Carson, and black-footed ferret are not currently known to occur on the Carson NF. Black-footed
ferrets spend about 90 percent of their time underground, where they eat, sleep, and raise their young in
prairie dog burrows. Prairie dogs make up the majority of the black-footed ferret's diet. Threats include
loss of habitat (burrows) and food, as prey base (prairie dogs) are affected by sylvatic plague.

Canada lynx

On March 24, 2000, the USFWS published the final rule listing the contiguous United States distinct
population segment of Canada lynx as a threatened species (65 FR 16052), however Canada lynx is
currently under review for delisting due to recovery as of January 2018. The USFWS prepared a recovery
outline for the Canada lynx (USDI FWS 2005), as a recovery plan has yet to be developed. A recovery
outline is intended to provide interim guidance for consultation and recovery efforts until a formal
recovery plan has been approved. Under the recovery outline, lynx habitat was ranked into core,
secondary, and peripheral areas based on lynx occupancy, reproduction, and use as documented by
historical and current records. Lynx habitat was not ranked for core, secondary, or even peripheral for the
Carson (USDI FWS 2005), and critical habitat has not been designated on the Carson (USDI FWS 2019).
Historically, the Carson did not support a naturally resident lynx population (USDI FWS 2014b), and is
currently not known to den or breed on the forest. Occasionally an individual lynx may roam out of
Colorado onto the Carson. In New Mexico, this species is a habitat specialist confined largely to mid- to
high-elevation boreal and subalpine spruce-fir forests at 9,800 to 12,000 feet in elevation (Koehler &
Brittell 1990; Ruggiero et al. 1999) that can maintain the presence of deep snow.

Snowshoe hare is the primary forage for this species. Lynx do not occur everywhere within the range of
snowshoe hares in the contiguous United States, as discussed in both Bittner and Rongstad (1982) and
McCord and Cardoza (1982). This may be due to inadequate abundance, density, the spatial distribution
of hares in some places, the absence of snow conditions that would allow lynx to express a competitive
advantage over other hare predators, or a combination of these factors (USDI FWS 2014b). In the
southern part of its range, including New Mexico, the low densities of lynx populations are likely a result
of naturally patchy habitat and lower densities of their snowshoe hare prey (Griffin 2004; Mills et al.
2005).
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Lynx do not typically reside on the Carson because the forest lacks the aforementioned physical and
biological features necessary to sustain a population (USDI FWS 2014a). Management threats include
departure of seral state condition through loss of dense, spruce-fir forest, loss of coarse woody debris per
acre, and loss of snow depth and retention. Another management threat includes an increase in human
intrusive disturbance from motorized road construction, over-snow motorized travel, and dispersed
recreation.

In 2008, the Southern Rockies Lynx Management Direction amended seven plans of the national forests
in Colorado and southern Wyoming (USDA FS Rocky Mountian Region 2008), but did not include any
national forest in New Mexico. The amendment adopted plan components applicable to vegetation
management, livestock grazing, human uses, and linkage areas in order to conserve and promote the
recovery of the lynx by reducing or eliminating adverse effects from land management activities on NFS
lands while preserving the overall multiple-use direction in existing plans (USDA FS Rocky Mountian
Region 2008). In October of 2000, the USFWS issued a biological opinion on the effects of the Southern
Rocky Mountains lynx amendment on the distinct population segment of Canada lynx in the contiguous
United States. In its 2000 biological opinion, USFWS concluded that the level of adverse effects to lynx
that may result from implementation of the Southern Rockies Lynx Management Direction are not
reasonably expected to either directly or indirectly appreciably reduce the likelihood of survival and
recovery of the lynx distinct population segment in the wild by reducing the reproduction, numbers, or
distribution of lynx (USDA FS Rocky Mountian Region 2008). Several comments and requests from the
public were made concerning how lynx is covered in the Carson’s draft plan and that the Southern
Rockies Lynx Management Direction be included in that document. Appendix H displays the Southern
Rockies Lynx Management Direction and the corresponding revised plan components to that direction.

New Mexico meadow jumping mouse

New Mexico meadow jumping mouse is federally listed as endangered, and no critical habitat has been
designated on the Carson. This species occurs in the western U.S. in dense, mid-elevation, riparian areas
(wetland and forest and shrub riparian) with dense and tall grass key ecosystem characteristics. It was
historically documented on the Carson, but recent surveys on the forest were unable to detect this species
(Frey 2006). The Carson currently has potential habitat for this species, but it is limited and highly
fragmented. Major threats include departure of herbaceous understory vegetation by loss of vegetation
diversity and height, reduction of in-stream flow, invasive species encroachment, and post-wildfire
flooding events.

Environmental Consequences for Federally Listed Species

Environmental Consequences for Federally Listed Species Common to All Alternatives

Effects of probable management activities that could potentially affect wildlife communities can be
grouped into three broad categories: (1) changes in the type, quantity, quality, and spatial arrangement of
suitable ecological conditions; (2) direct mortality, reduced survival, or increased susceptibility to
mortality; and (3) increased disturbance.

For each species or group of species, the plan considers the extent that ecosystem-level plan components
provide for ecosystem integrity and diversity to meet the ecological conditions necessary for those species
within their range. Species-specific plan components were added as needed. Appendix H lists the
forestwide plan components that would apply to at-risk wildlife, plant, and aquatic species (including
federally listed species) under all action alternatives. The action alternatives have additional place-based
management area plan components or objectives which are described in their individual sections. The
following analysis applies to plan components shared in common.
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All five alternatives would use mechanical vegetation treatment and wildfire to manage frequent fire
forest (e.g. ponderosa pine and dry mixed conifer) and mechanical vegetation treatment or structural
improvement to manage riparian/water resources (e.g. aquatics, forested riparian) to improve ecological
condition, abundance, and distribution for species that depend on those vegetation communities. These
systems are all highly departed from reference conditions. Current science demonstrates the positive
benefits that forest fuel-reduction treatments can have in terms of improving resiliency in frequent fire-
adapted systems of the west/southwest (Stephens et al. 2012). Conditions and trends in the other
vegetation communities did not raise significant concerns, therefore no objectives were developed for
them. The Carson has, however, identified desired conditions for these other vegetation communities and
would implement management to make progress toward desired conditions as capacity allows.

The primary needs for threatened and endangered species are addressed through law, regulation, and
policy (such as recovery plans and conservation agreements) which are incorporated by reference. The
plan provides the framework for implementing the recommendations from these higher-level laws,
regulations, policies, plans, and agreements for these species, with limited needed additional direction
(appendix H).

For federally listed species that use frequent fire forests (dry mixed conifer and ponderosa pine), riparian
(wetlands and forested riparian), and aquatic systems, like the Mexican spotted owl, southwestern willow
flycatcher, western yellow-billed cuckoo, and New Mexico meadow jumping mouse, the primary
contemporary threat is loss of habitat related to large stand-replacing fire, associated run off and
sedimentation that could affect riparian habitat, and reduced in-stream flow. All alternatives would move
habitat for these species toward the desired state but vary in magnitude, intensity, and location of
treatments. There could be some localized adverse impacts to these species, but overall species viability
would be maintained. Objectives to treat acres in frequent fire forests, riparian, and aquatic systems
(departed systems) would move them toward a vegetative or aquatic state more complementary to species
that use these systems’ evolution by increasing the amount of habitat in the desired seral states or properly
functioning condition for breeding, roosting, and foraging.

A recent synthesis by Gutierrez et al. (2017) highlights the benefits of mixed severity fire in Northern
spotted owl habitat in California and noted that strategically placed landscape treatments can reduce fire
severity and spread and that by combining fuel treatments with prescribed and managed fire the extent of
high-intensity fires in the Sierra Nevada could be effectively reduced under most conditions. On the
Kaibab National Forest in Arizona, Reynolds et al. (2017) assessed the effects of mixed fire severity on
goshawk productivity in the warm fire footprint, a 235 km? fire that burned in ponderosa pine and mixed-
conifer forests. The focus of their study was to assess how low- and high-severity fire affected nest
survival and productivity. They assessed post fire activity at 20 territories in areas of high- and low-
severity fire and found that territories that lost more than 75 percent of the forest to moderate- and high-
severity fire were not reoccupied, while territories that lost between 50-75 percent of the forest to
moderate- and high-severity had only 43 percent reoccupation following the fire. Post-fire occupancy of a
nest area in a burned territory depended on the availability of at least one alternate nest stand in the
territory that had escaped high-severity fire. Their study demonstrates management strategies for mixed
fire. Ray et al (2014) found that forest treatments comprised of thinning and prescribed fire in Ponderosa
Pine Forest had relatively minor effects on goshawk occupancy compared to stand-replacing fire which
had occurred in the same area. Their study demonstrated active forest restoration is necessary in order to
avoid the more pronounced and widespread degradation or loss of habitat.

The USFWS lists the Jemez Mountain salamander, least tern, and piping plover for Rio Arriba or Colfax
counties, but their range within these counties does not include the Carson (Degenhardt et al. 1996; Poole
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2018; USDI FWS 2012a) and would not be impacted by off-forest management effects. As such there is
no effect to these species or their critical habitat from any of the alternatives.

Black-footed ferrets, critical habitat, and habitat for black-footed ferret, currently do not occur on the
Carson. There are no prairie dog colonies of at least 80 to 100 acres in size on the Carson, which is the
key habitat requirement for this species. As such, there is no effect to this species or its critical habitat
from any of the alternatives. However, if at some point in the future black-footed ferret are found on the
Carson, the primary needs for this species are addressed through law, regulation, and policy (such as
recovery plans and conservation agreements) which are incorporated by reference within all alternatives.

Conservation Measures

Risk to species viability is reduced by provisions in existing law and policy. For all alternatives, the forest
would continue to follow the intent of all recovery plans for federally listed species even if actions within
those plans do not match the forest’s desired conditions for the particular resource area. These include
specific consideration of effects to federally listed species (proposed, threatened, and endangered species)
in biological assessments conducted as part of all national forest management decisions. These
assessments identify where additional protective measures are warranted to provide for continued
existence of the species on NFS land. Projects that may affect federally listed or proposed species must be
coordinated with the U.S. Fish and Wildlife Service during the project planning stage to mitigate potential
impacts to listed species under Section 7(a) (2) of the Endangered Species Act. In addition, section 7(a)
(1) of the Endangered Species Act directs federal agencies to use their authorities to carry out programs
for conserving threatened and endangered species. The forest currently fulfills this duty as described
below.

Mexican Spotted Owl
o Work with USFWS to establish protected activity centers for Mexican spotted owls using criteria
set forth in the most current recovery plan.

e Conduct fuels reduction projects which may benefit the Mexican spotted owl in the future. These
projects focus on reducing the potential for large, stand-replacing wildfires that are a threat to the
species while still maintaining or enhancing structural habitat features (e.g., large trees, snags, and
downed woody materials).

e Monitor protected activity centers and provide USFWS with monitoring and project survey results
annually.

e Support new, broad-scale, population monitoring efforts as defined by the Revised Mexican Spotted
Owl Recovery Plan (USDI FWS 2012b).

Southwestern willow flycatcher
o Implement Carson-specific actions of the Southwestern Willow Flycatcher Recovery Plan.

e Implement a monitoring plan to better determine the trend of southwestern willow flycatchers on
the forest.

o Implement projects that remove non-native vegetation such as tamarisk and Russian olive and
replace with native vegetation such as willows.

Eligible Wild and Scenic Rivers

A comprehensive evaluation of wild and scenic rivers was conducted as part of the plan revision process
which resulted in 51 eligible wild and scenic river segments on the forest. This would have potentially
beneficial impacts by limiting the types of instream infrastructure. Limiting the types of instream
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infrastructure would provide habitat connectivity and minimizing ground disturbance on southwestern
willow flycatcher, western yellow-billed cuckoo, and New Mexico meadow jumping mouse that use
riparian habitat.

Designated Wilderness and Inventoried Roadless Areas

Designated wilderness (129,119 acres) and inventoried roadless (105,000 acres) areas provide beneficial
impact for habitat connectivity and minimize disturbance to federally listed species through primitive
management or lack of road construction.

Developed Winter and Summer Resort Management Area

Developed winter and summer resort management area are permitted ski areas on the Carson. Under
alternative 1, this management area is currently in an altered vegetative state from reference condition and
would continue to be managed as such under all alternatives. This management area could possibly
decrease habitat connectivity within this boundaries of the management area for Mexican spotted owl and
Canada lynx. This management area would also increase ground disturbance from ski area development
and increase human intrusive disturbance to these species under all alternatives. The substantive
difference among alternatives for Developed winter and summer resort management area is under
alternative 3 the management area would be expanded by 921acres around the Sipapu Ski and Summer
Resort. The current Sipapu permitted boundary is 215 acres and would not change under any alternatives
except alternative 3 where it would likely be expanded through a separate analysis. The effect of this
change is discussed in Environmental Consequences — Alternative 3.

Climate Change

Climate change has occurred to some degree and will continue in the future. Ramifications of a changing
climate on federally listed species are likely to include: reduced snowfall or earlier snow melt in the
spring, extended periods of drought or extended dry periods in the spring and summer, more frequent and
larger wildfires, increased insect- and disease-induced mortality, and changes in site characteristics that
promote type conversion or vegetation community changes. This pattern is consistent with current trends
in other parts of the west (Bentz et al. 2010).

These changes cause seasonal ranges and food sources for wildlife to shift and can affect the timing of
reproduction. Reduced snowpack and changes in precipitation can affect lynx by loss of prey base
through increased competition with bobcats and coyotes. Forested tracts and remote habitats for all
wildlife can also become isolated, reducing landscape connectivity and ecological condition for species
with limited dispersal ability. The timing of spring green-up can also affect food availability for migratory
birds or forage conditions for big game. Those species with highly specialized ecological condition
requirements, at the edge of their range, currently in decline, and/or having poor dispersal abilities may be
particularly at risk (National Fish Wildlife and Plants Climate Adaptation Partnership 2012).

Climate change presents an aspect of uncertainty in future conditions, disturbance regimes, and vegetative
and wildlife responses. Strategies that can be used to help reduce impacts from climate change include:
managing for diverse conditions, maintaining healthy and connected populations, reducing the risk of
large, uncharacteristic fire, preventing and controlling invasive species, and ensuring ecosystem processes
and habitat connectivity (The Heinz Center 2008). While how well each of the alternatives addresses
these strategies varies, it is assumed that to a certain extent, climate change and associated effects to
federally listed species would occur under all alternatives. The Climate Vulnerability Assessment for the
Carson (USDA FS 2014a) provides additional information on the vulnerability of the different vegetation
communities and habitat types to climate change.
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Summary

Under all alternatives, for all vegetation types except frequent fire forests, future management would be
similar to current management, and consequently, environmental consequences are expected to be similar
under all plan alternatives. All vegetation types are expected to remain either low to moderately departed
(at risk) in the near and distant future (\Vegetation Environmental Consequences). These same conditions
and trends also apply to vegetation-related characteristics such as fire regime, patch size, species
composition, ground cover, soil condition, etc., as these characteristics are intricately associated with, and
dependent on, vegetation structure.

The amount of high elevation forest, non-forested, and woodlands vegetation systems, and abiotic
features, including caves/mines, rocky outcrops, cliffs, canyon habitat, and soils, are not expected to
change under any alternative. For black-footed ferret and Canada lynx that depend on these vegetation
and ecological conditions, viability would be maintained through plan components that minimize risk for
disturbance. Active management activities could affect individual animals, but would not lead toward
federal listing or loss of viability.

For all alternatives, future management is concentrated in the frequent fire forest, riparian, and aquatic
systems which are the most highly departed from reference conditions. Management intensity in these
systems varies by alternative but, overall, all alternatives move the Carson toward the desired state (table
5).

Environmental Consequences for Federally Listed Species — Alternative 1

The current 1986 Forest Plan, as amended, would have impacts to Mexican spotted owl, southwestern
willow flycatcher, western yellow-billed cuckoo, black-footed ferret, Canada lynx, New Mexico meadow
jumping mouse, and their critical habitat. The key ecological conditions for federally listed species and
the key threats affecting those conditions are described below for all action alternatives, which follows
this section. Because the current plan was not explicitly developed using the coarse-filter, fine-filter
approach (a key tenet of the species diversity requirements under the 2012 rule), alternative 1 would be
largely limited to plan direction from the 1996 Amendment, and best management practices and site
specific mitigations done at the project level. All federally listed species require evaluation of site specific
projects to determine if consultation with USFWS is appropriate.

The current plan has numerous standards and guidelines that require the evaluation and protection of
federally listed. These were recently evaluated in the Biological Assessment for the Continued
Implementation of the Land and Resource Management Plans for the Eleven National Forests and
National Grasslands of the Southwestern Region (USDA FS 2011a) and the resulting 2012 Programmatic
Biological Opinion (USDI FWS 2012a); collectively referred to as the BA-BO 2012. Most of the
standards and guidelines that have the potential to benefit wildlife in the current plan are also found in the
action alternatives being evaluated in this DEIS in the form of desired conditions, guidelines, or
management approaches. In many places, the current plan reiterates existing law, regulation, or policy, but
these are incorporated by reference in the action alternatives and are considered more specifically at the
project level.

Prescriptive (restrictive) standards and guidelines in the current plan make it difficult to apply adaptive
management, as our understanding about management effects on ecosystems and wildlife changes.
Adaptive management will be essential to effectively manage for climate change and invasive species in
changing and uncertain conditions. Current direction for invasive species is primarily focused on noxious
weeds. Climate change has the potential to affect all wildlife and plant species, and influences the
likelihood of large-scale disturbance (e.g., fire and bark beetle outbreaks) across the landscape.
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Alternative 1 does not recognize climate change and offers limited guidance associated with management
activities (e.g., salvage logging and blow down) related to such disturbance events. Guidance for salvage
operations is general in nature and focuses more on the enhancement of timber production rather than an
integrated approach that balances management with other resource values such as wildlife habitat. The
forest would continue to follow existing law, regulation, policy and best management practices to address
species viability concerns in areas affected by large-scale disturbance.

There is no recommended wilderness under alternative 1.

Mexican spotted owl

Mexican spotted owl and its designated critical habitat is protected by the standards and guidelines
included in the 1996 plan amendment (1986 Forest Plan, as amended). Projects and program activities
implemented under the current plan may occur near or within Mexican spotted owl protected activity
centers and within critical habitat. While the standards and guidelines provide protection for the owl and
maintain their viability on the forest, activities may be permitted, authorized, or funded, which may
negatively affect individuals or affect designated critical habitat. Direction for the owl and its habitat in
the current plan directly incorporates guidance from the 1995 Recovery Plan. This guidance is no longer
current and at times is in conflict with newer direction and/or direction for other species such as northern
goshawk. Mexican spotted owl guidance would take precedence over other species in protected and
restricted areas and recommendations outlined in The Revised Recovery Plan (USDI FWS 2012b) would
be followed. The Revised Recovery Plan recognizes large, stand-replacing wildland fire as the greatest
risk to the species’ persistence and encourages the use of fire and vegetation management as a restoration
approach. This thinking has changed since the 1995 Recovery Plan was originally written. The Carson
would continue to incorporate appropriate conservation actions. See the Endangered Species Act section
7(a) (1) discussion above in the Effects Similar for All Alternatives for actions the forest continues to take
to mitigate risk to the owl.

According to BA-BO 2012, the overall assessment of the 1986 Forest Plan, as amended, was positive for
Mexican spotted owl. Analysis of the standards and guidelines concluded that programs within the Carson
would not appreciably impact the primary constituent elements to the point that critical habitat for
Mexican spotted owl is no longer functional. The assessment also found that forest management actions
should increase the sustainability and resiliency of Mexican spotted owl habitat, particularly through fuels
management and forest restoration actions, and that continued implementation of the 1986 Forest Plan, as
amended, is not expected to further diminish the conservation contribution of critical habitat to recovery
of Mexican spotted owl. The BA-BO 2012 concluded that continued implementation of the 1986 Forest
Plan, as amended, would not likely jeopardize the continued existence of the Mexican spotted owl and is
not likely to destroy or adversely modify designated critical habitat. Standards and guidelines for
alternative 1 have not changed since the BA-BO 2012 was finalized and can largely be found under
management prescriptions applicable to all areas for old growth and Mexican spotted owl (1996
Amendment, pages 87-91). Many of the standards and guidelines are redundant with the old 1995
recovery plan for the owl.

The 1986 Forest Plan, as amended, does not define specific desired fire regimes, or contain objectives for
frequency of fire to maintain or improve stand structure, maintain or decrease fuel loads, or to achieve
other resource benefits. With the continued lack of fire disturbance, the risk of losing frequent fire forest
vegetation systems to stand-replacing wildfire and the resulting uncharacteristic open state increases over
time. The potential loss of ecological condition components due to large, high-severity wildfires could
have particularly negative effects on Mexican spotted owl.
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Frequent fire forest, riparian, and aquatic systems are highly departed and trending away from reference
conditions, this trend would continue (Ecological Condition). Alternative 1 would continue to maintain
current rates of planned and unplanned natural ignition and mechanical vegetation treatment which would
move those vegetation states toward desired conditions at a slower rate than any of the action alternatives
for Mexican spotted owl. Mixed Conifer Frequent Fire would remain moderately departed under this
alternative’s desired condition after 15 years but would move closer to the desired state, changing from of
departure of 64 percent to 54 percent. Ponderosa pine would remain highly departed (82 percent), an
improvement from current conditions (92 percent departure). This would be a slight overall improvement
from current conditions. Under the current plan, habitat for Mexican spotted owl is highly departed and
trending away. For Mexican spotted owl, based on vegetation modeling (Vegetation Dynamics
Development Tool), it is estimated that the amount of Frequent Fire Forest available for nesting and
roosting would increase over 15 years from 11 percent to 28 percent (from 53,117 acres to 138,065 acres).
This is more than any other alternative (table 41 for all results by alternative).

While some individual owls could be impacted by actions on the forest, the alternative management
activities would not adversely affect the viability of the species. Overall, species viability would be
maintained. Beneficial impacts include improvements in nesting and roosting habitat.

Southwestern willow flycatcher

Southwestern willow flycatcher and its designated critical habitat is protected by the standards and
guidelines for riparian habitat (management area 14 in the 1986 Forest Plan) and partially by standards
and guidelines that were included in the 1996 plan amendment. Projects and program activities
implemented under the 1986 Forest Plan, as amended, may occur near or within critical habitat. While the
standards and guidelines provide protection for the southwestern willow flycatcher and maintain their
viability on the forest, activities may be permitted, authorized, or funded which may negatively affect
individuals or affect designated critical habitat.

According to BA-BO 2012, the overall assessment of the 1986 Forest Plan, as amended, was positive for
Southwestern willow flycatcher. Analysis of the standards and guidelines concluded that programs within
the Carson would not negatively impact the primary constituent elements to the point that critical habitat
for southwestern willow flycatcher is no longer functional. The biological opinion concluded that
continued implementation of the 1986 Forest Plan, as amended, would not likely jeopardize the continued
existence of southwestern willow flycatcher and is not likely to destroy or adversely modify designated
critical habitat. Standards and guidelines for alternative 1 have not changed since BA-BO 2012 was
finalized and can largely be found under management prescriptions applicable to the riparian management
area in the current 1986 Forest Plan.

The 1986 Forest Plan, as amended, does not contain objectives for riparian ecosystems to maintain or
improve shrub structure, maintain or increase streambank cover, or to achieve other resource benefits.
Riparian and aquatic systems are highly departed and trending away from reference conditions. This trend
would continue under this alternative (Aquatic and Riparian Ecosystems). Alternative 1 would continue to
maintain current rates of riparian habitat improvement, which would move those vegetation states toward
desired conditions at a slower rate than any of the action alternatives.

While some individual southwestern willow flycatchers could be impacted by actions on the forest, the
alternative management activities would not adversely affect the viability of the species. Overall,
southwestern willow flycatcher species viability would be maintained. Beneficial impacts include
improvements in nesting habitat.
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Western yellow-billed cuckoo and New Mexico meadow jumping mouse

Western yellow-billed cuckoo and New Mexico meadow jumping mouse were listed as threatened and
endangered in 2014. No critical habitat was designated for either of these species on the Carson. These
species have not had consultation with USFWS for the 1986 Forest Plan, as amended, but any project that
may have impacted these species have been consulted on with the USFWS.

Both the western yellow-billed cuckoo and New Mexico meadow jumping mouse are protected by
standards and guidelines for riparian habitat (riparian management area) and partially by standards and
guidelines that were included in the 1996 plan amendment. While the standards and guidelines provide
protection for these species and maintain their viability on the forest, activities may be permitted,
authorized, or funded which may negatively affect individuals. The 1986 Forest Plan, as amended, does
not contain objectives for riparian ecosystems to maintain or improve shrub structure, maintain or
increase streambank cover, or to achieve other resource benefits. Riparian and aquatic systems are highly
departed and trending away from reference conditions, this trend would continue under this alternative
(Ecological Conditions ). Alternative 1 would continue to maintain current rates for riparian habitat
improvement, which would move those vegetation states toward desired conditions at a slower rate than
any of the action alternatives.

While some individuals could be impacted by actions on the forest, the alternative management activities
would not adversely affect the viability of these two species. Overall, western yellow-billed cuckoo and
New Mexico meadow jumping mouse species viability would be maintained.

Canada lynx

Canada lynx was listed as threatened in 2000. No critical habitat was designated for this species on the
Carson. Canada lynx has not had consultation with USFWS for the 1986 Forest Plan, as amended, but any
project that may have impacted this species has been consulted on with the USFWS.

Canada lynx are protected by standards and guidelines for spruce under 40 percent slopes, spruce over 40
percent slopes, and aspen habitat (management areas 1, 2, and 6) in the 1986 Forest Plan, as amended.
While standards and guidelines provide protection for Canada lynx and maintain its viability on the forest,
activities may be permitted, authorized, or funded which may negatively affect individuals. The 1986
Forest Plan, as amended, does not contain objectives for spruce-fir or aspen vegetation communities.
Spruce-fir vegetation community is currently lowly departed from reference condition, and the amount of
spruce-fir forest is not expected to change under this alternative. Canada lynx that depend on ecological
condition of spruce-fir forest, viability would be maintained through plan components that minimize risk
for disturbance. While some individuals could be impacted by actions on the forest, the alternative
management activities would not adversely affect the viability of this species. Overall, Canada lynx
species viability would be maintained.

Summary

In summary, alternative 1 has general direction to protect the viability of federally listed species.
However, plan direction is based on outputs rather than outcomes, and fails to address current scientific
thinking on the use of wildland fire and vegetation management as a way to promote ecological integrity,
resilience, and wildlife diversity. Projects and activities would be guided by agency direction for
managing federally listed species and direction to manage regional forester’s sensitive species. While
some individuals could be impacted by actions on the forest, the alternative management activities would
not adversely affect the viability of federally listed species. Overall, federally listed species viability
would be maintained.
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Alternative 1 fails to address or poorly addresses the following over the life of the plan:

o Restoration would not happen at the pace and magnitude needed to have a marked effect on
ecological resilience in a timely manner.

e Climate change, connectivity, and noxious invasive weeds are not explicitly recognized or
incorporated.

e There is conflicting management direction for some species (e.g. northern goshawk and Mexican
spotted owl).

e Monitoring plan lacks integration across resource areas, was not designed with the concept of
adaptive management, and does not consider key ecological conditions for species of conservation
concern.

e There is no clear direction for watershed improvement or overall riparian health.
e There is no clear direction for specific plant species improvement or how to improve soil condition.

e Not based on current and emerging best available scientific information.

Environmental Consequences for Federally Listed Species Common to Action Alternatives 2, 3,
4,and 5

Action alternatives 2, 3, 4, and 5 are more strategic in nature and integrated than alternative 1. All action
alternatives were developed using the coarse-filter/fine-filter approach to develop plan components to
support at-risk species, which includes federally listed species, from the 2012 planning rule (appendix H).
This approach is critical in enabling the adaptive management feedback loop between the plan and the
plan monitoring program and would help ensure that the ecological conditions for federally listed species
are maintained and would provide for their persistence. All action alternatives include plan direction
designed to maintain the diversity of plant and animal communities and support persistence of native
species within the plan area, subject to Forest Service authority and the inherent capability of the plan
area.

Substantive differences among action alternatives include six place-based management areas each having
their own set of plan components. Other substantive differences between alternatives 2, 3, 4, and 5 that
could impact federally listed species include the amount of recommended wilderness being proposed, the
role of mechanical treatments and wildland fire as restoration tools, the amount of riparian/aquatic
systems restored, and the amount of roads maintained or decommissioned for ecosystem health. Current
science recognizes both wildland fire and vegetation management as tools through which ecological
integrity and resilience can be managed (C. Miller & Aplet 2016; Reynolds et al. 2013). The action
alternatives more proactively incorporate this thinking than alternative 1. All action alternatives would
provide for a substantial increase in both prescribed fire and unplanned natural ignitions that are managed
for resource benefits. This would have positive effects for Mexican spotted owl that use frequent fire
forest as well as New Mexico meadow jumping mouse, the western yellow-billed cuckoo, and
southwestern willow flycatcher that use riparian vegetation communities that can be affected by
hydrology and sedimentation. The action alternatives also make better use of partnerships and
collaboration to maintain ecosystem integrity and resilience. Current science suggests that conservation
partnerships are becoming increasingly important to adaptively manage for climate change (Monahan &
Theobald 2018).

Adaptive management will be essential to effectively manage for climate change and associated impacts
from disturbance events and invasive species in changing and uncertain conditions. The action
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alternatives include a monitoring plan designed to better inform the effects and effectiveness of
management and progress towards desired conditions. Alternatives 2, 3, 4, and 5 better recognize and
address the negative effects non-native invasive species and disease can have on ecosystem integrity and
biological diversity. Direction for invasive species was updated and expanded to recognize the threats to
ecosystem resilience from all non-native invasive aquatic and terrestrial plants and animals likely to cause
harm to ecosystems. Finally, climate change may push rare and endemic species to the limits of their
range and evolutionary capacity. This is expected to be especially significant in the Southwest, an area
already affected by long-term drought. The action alternatives recognize and include plan components to
help address that threat and to reduce the risk of removing ecological conditions important for federally
listed species.

Recommended wilderness is proposed under Alternatives 2, 4, and 5 (table 37). Recommended wilderness
beneficially affects federally listed species through its primitive management, which minimizes
disturbance to federally listed species and provides habitat connectivity. However, the Carson would also
be more limited in its ability to treat these areas and would rely on wildland fire as its main restoration
tool. Limiting the ability to treat these areas may leave these areas vulnerable to large, stand-replacing
wildfire and cause these areas to become more departed in the future. More departed ecological
conditions in the future may negatively affect federally listed species dependent on this habitat.
Alternative 2 identifies 9,189 acres for recommended wilderness, alternative 4 identifies 45,473 acres,

and alternative 5 would include the most recommended wilderness (67,996 acres).

Table 37. Acres of recommended wilderness by alternative

Proposed Recommended

Wilderness
Alternative acres
Alternative 1 0
Alternative 2 9,189
Alternative 3 0
Alternative 4 45,473
Alternative 5 67,996

Explicit forestwide plan direction that includes beneficial language to mitigate negative impacts on
federally-listed species and wildlife, in general, for climate change, nonnative invasive species, disease,
and connectivity, which are missing from alternative 1, include but are not limited to plan components
found in table 38 to table 40.

Table 38 to table 40 list plan components that are beneficial at mitigating impacts from climate change,
nonnative invasive species, disease, and connectivity included in alternatives 2 through 5. For full plan
language see appendix H in volume 2 of the draft EIS.

Table 38. Non-native invasive species and disease beneficial plan language to mitigate impacts included in
alternatives 2 through 5.

Plan Code Plan Code
FW-VEG-DC 11 FW-NIS-S 1
FW-SL-G 5 FW-NIS-G 1
FW-WSW-DC 2 FW-NIS-G 5
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Plan Code Plan Code
FW-WSW-RMZ-STM-S 1 | FW-GRZ-DC 4
FW-WSW-WB-S 1 FW-FIRE-G 2
FW-WSW-RMZ-SNS-S1 | FW-FIRE-G 3
FW-CAM-G 2 DA-WILD-DC 2
FW-NIS-DC 1 MA-JICMA-G 9

Table 39. Connectivity beneficial plan language to mitigate impacts to wildlife included in alternatives 2
through 5%

Plan Code Plan Code
FW-VEG-DC 5 FW-WFP-DC 7
FW-VEG-DC 10 FW-WFP-DC 9
FW-WSW-DC 4 FW-WFP-G 3
FW-WSW-RMZ-DC 5 FW-WFP-G 4

FW-WSW-RMZ-STM-DC 2 | FW-WFP-G 6
FW-WSW-RMZ-STM-DC 3 FW-GRZ-S 2

FW-WFP-DC 2 FW-TFA-G 7
FW-WFP-DC 5 FW-TFA-G 8
FW-WFP-DC 6

Table 40. Climate change beneficial plan language to mitigate impacts to wildlife included in alternatives 2
through 5.

Plan Code Plan Code
FW-VEG-DC 2 FW-WSW-RMZ-DC 7
FW-VEG-DC 3 FW-WSW-RMZ-STM-DC 1
FW-VEG-DC 5 FW-WSW-RMZ-WB-DC 1
FW-VEG-DC 14 FW-WSW-RMZ-SNS-DC 1
All Vegetation Management Approach 2 FW-GRZz-DC 3
FW-WSW-DC 2

These plan components would be beneficial for all wildlife, plant, and aquatic species but especially those
species that depend on riparian systems (e.g. southwestern willow flycatcher, western yellow-billed
cuckoo, and New Mexico meadow jumping mouse), frequent-fire adapted ecosystems (e.g. Mexican
spotted owl and goshawk), aquatic systems (e.g. Rio Grande cutthroat trout), endemic species/species
with restricted distributions, and species that move across large landscapes and use habitat at multiple
spatial scales (e.g. elk and deer). These plan components support resilient and resistant ecosystems and
watersheds, which would protect species from the negative effects of climate change and would give
wildlife species the best opportunity to adapt to changing conditions. This type of plan language, which is
included in the four action alternatives, is not explicitly called out under alternative 1 and should have a
more positive effect on all federally listed species.

All four action alternatives reference the most current recovery plans for listed species, which would
allow them to adapt to changing ideas and thinking as new science emerges and the recovery plans are

4 See also Draft Environmental Impact Statement Volume 2 Appendix H.
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updated over time. This is a key difference compared to alternative 1, which sometimes references
outdated recovery plans and scientific information. Plan components under the action alternatives, which
incorporate recommendations from approved recovery plans and support a more adaptive approach based
on the best available science, include:

e FW-VEG-G 1 and FW-WFP-G 1 Management activities and special uses occurring within federally
listed species’ habitat should integrate habitat management objectives and species protection
measures from the most recent approved USFWS recovery plan, to maintain the persistence or
contribute to the recovery of that species.

e FW-VEG-G 2 and FW-WFP-G 2 Where the Forest Service has entered into a signed conservation
agreement that provides guidance on activities or actions to be carried out by the Carson, those
activities or actions should be undertaken consistent with the guidance found within the
Conservation Agreement, to maintain the persistence or contribute to the recovery of federally
listed species.

e FW-VEG-G 3 Vegetation should provide for at-risk species’ habitats, by minimizing disturbance,
providing recovery strategies, and managing for desired levels of key structural elements (e.g., large
old trees and snags, downed woody debris, denser vegetation structure, and soil structure) important
for nesting, rearing, breeding, foraging, and dispersal, to maintain the persistence or contribute to
the recovery of at-risk species.

Additional plan components which would support species viability for Mexican spotted owl, Canada
lynx, New Mexico meadow jumping mouse, Yellow billed cuckoo, and southwestern willow flycatcher
are described in detail below.

Mexican Spotted Owl

e Key ecological conditions: Structurally diverse mature forests (seral state), conifer forest, structural
heterogeneity, interlocking canopy, large tree retention, tons per acre of coarse woody debris, and
snag density.

o Key threats: Risk of loss of ecological condition and habitat fragmentation of Frequent Fire Forest
from wildfire outside the natural range of variability; vegetation management and fire (both
unplanned natural ignition and prescribed), fuelwood collection, natural disturbance (e.g. insect
outbreaks, drought), and climate change.

Mexican spotted owl would benefit primarily from objectives that move highly-departed frequent fire
forest toward a more desired state. The objectives and effects differ across the action alternatives and the
total amount of ecological condition moved toward desired conditions over the 15-year life of the plan
varies across alternatives. The differing amounts of ecological condition improved are highlighted in the
individual sections for each alternative in their respective vegetation sections. Mexican spotted owls need
diverse forest structure, old growth components, and are also dependent on large trees, coarse woody
debris, snags, and tree-related components for roosting, foraging, and nesting. Downed, woody material
and logs provide important ecological condition for small mammalian prey species. In addition to the
components described above, Mexican spotted owl would also benefit from a number of ecosystem-level
plan components which would protect these key ecological conditions.

Coarse filter

Coarse-filter plan components that would benefit Mexican spotted owl that depend on Forested
Ecosystems include desired conditions to maintain appropriate structure, composition, and function at the
landscape- (1,000-10,000 acres or more), mid- (100-1,000 acres) and fine-scales (less than 10 acres).
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Forest that have departed structure also have departed fire regime condition class. Restoring vegetation
structure in Frequent Fire Forests through vegetation management and fuels reduction projects will
improve fire regime condition class and reduce the risk of stand replace fire. Desired conditions that
incorporate varying structural stages, including uneven-aged forest with openings and occasional even-
aged structure with large snags and abundant understory (e.g. coarse woody debris, logs), and old growth
components would guide the implementation of forest management activities that would move Frequent
Fire Forest toward a more favorable departure and trend from that which currently exists, while reducing
fire risk. The full range of life stage needs for Mexican spotted owl (e.g. fledgling, nesting, dispersal,
roosting), as well as conditions that would support an adequate prey base for foraging are provided for at
the landscape (FW-VEG-MCD-DC 1-2, 4-5, FW-VEG-PPF-DC 1-2, FW-VEG-PPF-DC 4-7); mid (FW-
VEG-MCD-DC 8-11, FW-VEG-PPF-DC 7-10); and fine scales (FW-VEG-MCD-DC 15, 17, and 18, FW-
VEG-PPF-DC 15-18). There are also Coarse-filter plan components to maintain appropriate levels of old
trees, snags, nesting structures (e.g. witches brooms), and downed wood at multiple spatial scales for
Mexican spotted owl. Forestwide desired conditions for the different vegetation community include the
landscape (FW-VEG-DC 1-4; FW-VEG-G 3 and 4; FW-VEG-MCW-DC 4-6; FW-VEG-MCD-DC 4-6;
FW-VEG-PPF-DC 5-8) and mid scales (FW-VEG-MCD 13; FW-VEG-PPF-DC 11).

Where Gambel’s oak and other hardwoods occur as a component in conifer forest, desired conditions
(FW-VEG-MCD-DC 13 and FW-VEG-PPF-DC 11) would promote their retention during project design
to promote canopy cover and moister site conditions for small mammals, plants and insects. Retention of
oaks would promote biodiversity and abundant prey for foliage gleaners as well as apex predators.

Additional coarse-filter plan components under the Wildland Fire Management resource area promote
endemic levels of disturbance, natural fire regimes, and restoration activities that would allow all
Frequent Fire Forest to be resilient in the face of climate change, drought, and other disturbance. These
include: (FW-FIRE-DC 1-2; FW-FIRE-G 1, 3, 7). A forestwide component specific to disturbances and
climate change in the all Vegetation section (FW-VEG-DC 2) further supports ecosystem resiliency.

The Sustainable Forestry and Forest Products resource area would ensure that private and commercial
timber harvest is used as a restoration tool and desired conditions for this resource (FW-FFP-DC 4-5)
would ensure these types of activities are done in a way that enhances Mexican spotted owl ecological
condition requirements, particularly with regard to snags and dying trees. Within this section are
vegetation management standards (FW-FFP-S 1 and 2) that would mitigate habitat disturbance and
damage that might occur as a result of timber harvest, so that watershed conditions are protected and the
ecological needs of Mexican spotted owl are maintained. Guidelines (FW-FIRE-G 7 and 8) would also
protect or enhance Mexican spotted owl habitat, including critical habitat, from Wildland Fire activities.

There are also plan components that balance the needs of multiple use with wildlife species that need
large trees and snags (FW-REC-G 1). Guideline 1 in Recreation would minimize impacts to these habitat
features in developed and dispersed recreation sites. Ponderosa Pine includes guideline FW-VEG-PPF-G
1, that vegetation treatments should be designed to assure continuous recruitment of old growth
characteristics across the landscape over time.

Guidelines for soils would ensure sufficient levels of woody debris are maintained during projects and
would mitigate negative effects that occur from ground disturbing activities that cause soil loss, erosion,
and compaction. This would also protect soils from scarification from prescribed burns. (FW-SL-DC 1-2,
FW-SL-G 1, FW-FIRE-G 9).
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Fine filter
In addition to the ecosystem-based components highlighted above, a number of fine filter, species-

specific, plan components were added to address the needs of Mexican spotted owl.

Fine-filter plan components (FW-VEG-MCD-DC 11 and FW-VEG-PPF-DC 13) were added to meet the
breeding, foraging, and roosting needs of Mexican spotted owl at the mid-scale. The following guidelines
were added to mitigate disturbance from project management activities that might cause disturbance and
nest failure during the breeding season for Mexican spotted owl:

FW-VEG-G 3 Vegetation should provide for at-risk species’ habitats, by minimizing disturbance,
providing recovery strategies, and managing for desired levels of key structural elements (e.g.,
large old trees and snags, downed woody debris, denser vegetation structure, and soil structure)
important for nesting, rearing, breeding, foraging, and dispersal, to maintain the persistence or
contribute to the recovery of at-risk species.

FW-WFP-G 3 Management activities should avoid disturbance at known active raptor nests and
fledging areas, to maintain the persistence or contribute to the recovery of at-risk species. Timing
restrictions, adaptive percent utilizations, distance buffers, or other means of avoiding disturbance
should be based on the best available information, as well as on site-specific factors (e.g.,
topography and available habitat).®

Finally, plan components were added to address the tree features utilized by Mexican spotted owl. These
include:

Landscape-Scale Desired Conditions (1,000 to 10,000 plus acres)

FW-VEG-MCW-DC 6, MCD-DC 6, and PPF-DC 7 Dwarf mistletoe infestations may be present in
stands with a Douglas-fir or spruce component, but rarely in other tree species. Infestation size,
severity, and amount of mortality varies among infested stands. Witches’ brooms may be scattered
throughout the infestations, providing structural diversity in the stand and improved foraging and
nesting habitat for wildlife species, such as small mammals (e.g., tree squirrels) and raptors (e.g.,
goshawks and red-tailed hawks).

FW-VEG-PPF-G 1 Vegetation treatments should be designed such that structural stages and age
classes are proportionally represented to assure continuous recruitment of old growth characteristics
across the landscape over time.

FW-VEG-MCW-G 1, MCD-G 1, and PPF-G 3, Slash piles should be retained across the landscape
for several years, to increase small mammal occupancy in areas where coarse woody debris is
deficient and provide nesting habitat and cover for associated wildlife species (e.qg., turkeys, birds,
small mammals, reptiles, and invertebrates).

Management Approaches that would support Mexican spotted ow! include:

Management Approaches for All Vegetation Communities 1

Management Approaches for All Vegetation Communities 4: When thinning, consider leaving
snags, downed logs, and other woody components that collect drifting seeds, provide shade, reduce
surface temperatures, retain moisture, and increase forage for ungulate grazing.

5 Birds known to have established nests near preexisting human activities are assumed to be tolerant of the level of activity
present when the nest was established.
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o Management Approaches for All Vegetation Communities 6: Consider working closely with the
U.S. Fish and Wildlife Service (USFWS) to provide for federally listed species’ habitats, through
minimizing disturbance, providing recovery strategies, and managing for desired levels of key
structural elements (e.g., large old trees and snags, downed woody debris, denser vegetation
structure, and soil structure) important for nesting, rearing, breeding, foraging, and dispersal.

Southwestern willow flycatcher, western yellow-billed cuckoo, and New Mexico meadow
jumping mouse
e Key Ecological Conditions: diverse herbaceous and shrub riparian composition and structure.

o Key Threats: Loss of riparian ecological condition due to changes in runoff or diversion, invasive
plants, sedimentation and soil compaction from roads and/or activities such as grazing, vegetation,
fire, and recreation management; disease.

Riparian habitat includes wetlands and forested riparian (i.e. willow, cottonwood, and alder) areas
surrounding seeps/springs, perennial streams, lakes, and other water features. Riparian habitat occupies a
very small portion of the forest and ranges from low to highly-departed, depending on elevation. The
southwestern willow flycatcher, the western yellow-billed cuckoo, and New Mexico meadow jumping
mouse that utilize this type of ecological condition would benefit from plan objectives that move riparian,
including wetlands, ecological conditions toward the desired state. The objectives and effects differ across
action alternatives and the total amount of ecological condition moved toward desired conditions over the
15 year life of the plan varies for each habitat type across alternatives. The differing amounts of
ecological condition improved are highlighted for each alternative in their respective sections.

Plan components that would benefit southwestern willow flycatcher, the western yellow-billed cuckoo,
and New Mexico meadow jumping mouse that depend on these vegetation communities can be found
under the Watershed and Water, Riparian Management Zones, Wetland Riparian, Forest and Shrub
Riparian, Non-native Invasive Species, Wildlife, Fish, and Plant, All Vegetation, and Fire and Fuels
sections of the action alternatives. Additional plan components, which balance multiple use with wildlife
needs, can be found under the Sustainable Grazing and Livestock Management, Roads, and Mineral and
Mining sections.

Coarse Filter

Desired conditions within the Watershed, Riparian Management Zone, Wetland Riparian, and Forest and
Shrub Riparian resource sections (FW-WSW-DC 1-3; FW-WSW-RMZ-DC 1-8; FW-WSW-RMZ-WR-
DC 1-3; FW-WSW-RMZ-FSR-DC 1-6) would move these systems toward proper functioning condition,
while balancing multiple uses with ecological integrity. These components would help to minimize water
diversions and improve hydrologic function, while maintaining systems that are resilient to climate
change and associated disturbances, such as fire. Watershed guideline FW-WSW-G 1 would ensure that
best management practices are applied to every site-specific project that has the potential to affect
watershed conditions. Several standards and guidelines (FW-WSW-G 2; FW-WSW-RMZ-G 1-4; FW-
WSW-RMZ-WR-S 1-3) would mitigate adverse effects from road construction or reconstruction, which
can cause sedimentation, and would also rehabilitate in-stream structures, which could improve
hydrologic function.

Standards for Sustainable Forestry and Forest Products (FW-FFP-S 1-2) would protect the ecological
integrity of watershed conditions by minimizing potentially adverse effects that could cause soil erosion
and sedimentation during timber harvest operations. Plan components for the Sustainable Rangelands and
Livestock Grazing, Riparian Management Zones resource (FW-GRZ-DC 4-6; FW-GRZ-S 1, FW-GRZ-G
1-3, 5; FW-WSW-RMZ-G 2, FW-WSW-RMZ-STM-DC 11; FW-WSW-RMZ-WB-DC 6) would ensure
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associated management activities are compatible with ecological function and supportive of diverse native
plant communities, including in wetland and riparian areas/riparian management zones.

Several guidelines (FW-GRZ-G 3-5) prevent the construction of new structures in riparian management
zones and minimize potentially adverse effects that the construction of such structures may have on soils
and hydrologic function of natural spring sources.

Desired Condition 1 within the Minerals and Mining resource section would minimize impacts to surface
and groundwater resources while facilitating the development of minerals. Guideline FW-FW-WSW-
RMZ-G 2 under the Riparian Management Zone resource section would protect riparian areas from
streambed and flood plain alteration, while standards and guidelines for the Transportation and Forest
Access and Special Use resource sections (FW-TFA-G 2-4; FW-SU-S 2; FW-SU-G 4) would minimize
disturbance (e.g. water flow, sedimentation) from the construction of roads and energy corridors by
including mitigations to limit disturbance during project level design.

Non-native plant species can outcompete native species, causing reduction in suitable habitat for
Southwestern willow flycatcher, western yellow-billed cuckoo, and New Mexico meadow jumping mouse
and alterations in riparian function, while non-native invasive animals and pathogens can cause direct
mortality and predation. These threats are reduced through plan components in the Nonnative Invasive
Species and Wildland Fire Management resource sections of the plan through desired conditions,
standards and guidelines (FW-NIS-DC 1; FW-NIS-S 1-2; FW-NIS-G 1, 3, 5-6; FW-FIRE-G 2-3) that
minimize impacts to wildlife in riparian areas, and would also prevent pathogen transmission.

Fine Filter

Plan components were specifically added to ensure vegetation requirements needed by southwestern
willow flycatcher, western yellow-billed cuckoo, and New Mexico meadow jumping mouse are not
removed during project level activities, and that multiple uses (grazing, vegetation treatment and
recreation) minimize impacts on southwestern willow flycatcher, western yellow-billed cuckoo, and New
Mexico meadow jumping mouse.

e FW-WSW-RMZ-DC 2 Riparian vegetation, particularly native species, support a wide range of
vertebrate and invertebrate animal species. There is adequate recruitment and reproduction to
maintain diverse native plant species composition indicative of the soil moisture conditions for the
site.

o FW-WSW-RMZ-WR-DC 1 Necessary soil, hydrologic regime, vegetation, and water characteristics
of WR sustain the system’s ability to support unique physical and biological attributes and the
diversity of associated species (e.g., shrews and voles). Soils’ ability to infiltrate water, recycle
nutrients, and resist erosion is maintained and allows for burrowing by at-risk species.

e FW-WSW-RMZ-FSR-DC 4 Riparian forest vegetation provides nesting and foraging habitat for
Neotropical migrant birds, raptors, and cavity-dependent wildlife.

e FW-WSW-RMZ-FSR-DC 5 Woody riparian species are reproducing and are structurally diverse
with a range of seral states present.

e FW-WSW-RMZ-FSR- DC 12 Dense willow conditions (70 percent cover or greater) are retained
for at-risk species habitat.

The following guidelines were added to mitigate disturbance from project management activities to
southwestern willow flycatcher, western yellow-billed cuckoo, and New Mexico meadow jumping
mouse:
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FW-WSW-RMZ-FSR- G 1 Connectivity within FSR should be maintained and enhanced by
protecting ecological functions, tree density and growth, and native understory, to reduce the risk of
predation and nest parasitism, and to provide habitat for at-risk and other wildlife species.

FW-WSW-RMZ-FSR- G 3 Large mature cottonwood trees should be protected from management
activities that could degrade them as suitable habitat for at-risk species. Projects occurring in these
areas should incorporate restoration prescriptions, to ensure persistence of this habitat type.

FW-WSW-DC 6 Watersheds support multiple uses (e.g., timber, recreation, grazing) with no long-
term decline in ecological conditions. Short-term impacts occur only when they serve to improve
conditions over the life of the plan.

FW-WSW-RMZ-WR-S 2 In wetland areas, management activities, permitted uses, and structural
developments (e.g., livestock water gaps, pipelines, or other infrastructure) may only occur when
necessary to move towards water, soils, and vegetation desired conditions or to protect life and

property.
FW-GRZ-S 1 Livestock management shall be compatible with capacity and address ecological

resources (e.g., forage, invasive plants, at-risk species, soils, riparian health, and water quality) that
are departed from desired conditions, as determined by temporally and spatially appropriate data.

FW-FFP S 2 Timber harvest shall only occur where soil, slope, and watersheds will not be
irreversibly damaged, and protection must be provided for streams, streambanks, shorelines, lakes,
wetlands, other waterbodies, fish, wildlife, recreation (including trails), and aesthetic resources.

FW-REC-G 1 Recreation activities should be compatible with and managed adaptively to minimize
impacts to at-risk species and ecological desired conditions, including in riparian management
zones (e.g., along streams, around seeps, springs, lakes, and wetlands).

A management approach that would support listed species in Riparian includes:

Management Approaches for All Vegetation Communities 6: Consider working closely with the
U.S. Fish and Wildlife Service (USFWS) to provide for federally listed species’ habitats, through
minimizing disturbance, providing recovery strategies, and managing for desired levels of key
structural elements (e.g., large old trees and snags, downed woody debris, denser vegetation
structure, and soil structure) important for nesting, rearing, breeding, foraging, and dispersal.

Canada lynx

Key Ecological Conditions: Structurally diverse mature forests (seral state), interlocking canopy,
large tree retention, tons per acre of CWD, and the amount and distribution of dense horizontal
cover providing snowshoe hare habitat.

Key Threats: Risk of loss of ecological condition and habitat fragmentation of High Elevation
Forest (SFF and MCW), from wildfire outside the natural range of variability, vegetation
management and fire (both unplanned natural ignition and prescribed), fuelwood collection, natural
disturbance (e.g. insect outbreaks, drought), and climate change. Snow compaction from over-snow
use.

Canada lynx need diverse forest structure and old growth components and also need large trees and coarse
woody debris for foraging of snowshoe hare. Conditions and trends in High Elevation Forest did not raise
significant concerns, therefore no objectives were developed for them. The Carson has, however,
identified desired conditions for High Elevation Forest and would implement management to make
progress toward desired conditions as capacity allows. The amount of High Elevation Forest is not
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expected to change under any alternative. Viability of Canada lynx would be maintained through plan
components that minimize risk for disturbance and maintain ecological condition.

In addition to the components described above, Canada lynx would also benefit from a number of
ecosystem level plan components which would protect these key ecological conditions and minimize risk
of disturbance.

Coarse filter

Coarse-filter plan components that would benefit Canada Iynx and its High Elevation Forest ecological
needs include desired conditions to maintain appropriate structure, composition, and function at the
landscape (1,000-10,000 acres or more), mid (100-1,000 acres) and fine-scales (less than 10 acres). Forest
that have departed structure also have departed fire regime condition class. Restoring vegetation structure
in Frequent Fire Forest while reducing fire risk through vegetation management and fuels reduction
projects will improve fire regime condition class and reduce the risk of stand replace fire. Desired
conditions that incorporate varying structural stages including uneven-aged forest with openings, old
growth, and abundant understory (e.g. coarse woody debris, logs) would guide the implementation of
forest management activities that would maintain High Elevation Forest current, favorable departure and
trend. The full range of life stage needs for Canada lynx (e.g. foraging, hiding, denning, and dispersal), as
well as conditions that would support snowshoe hare for foraging, are provided for at the landscape (FW-
VEG-SFF-DC 1-4, FW-VEG-MCW-DC 1-2, FW-VEG-MCW-DC 4-5); mid (FW-VEG-SFF-DC 8-10,
FW-VEG-MCW-DC 8-9); and fine scales (FW-VEG-SFF-DC 16, FW-VEG-MCW-DC 15).

Additional coarse-filter plan components under the Wildland Fire Management resource area promote
endemic levels of disturbance, natural fire regimes and restoration activities that would allow all High
Elevation Forest to be resilient in the face of climate change, drought, and other disturbance. These
include: (FW-FIRE-DC 1-2; FW-FIRE-G 1, 3, 7). A forestwide component specific to disturbances and
climate change in the all Vegetation section (FW-VEG-DC 2) further supports ecosystem resiliency.

The Sustainable Forestry and Forest Products resource area would ensure that private and commercial
timber harvest is used as a restoration tool and desired conditions for this resource (FW-FFP-DC 4-5)
would ensure these types of activities are done in a way that enhances Canada lynx ecological condition
requirements. Within this section are vegetation management standards (FW-FFP-S 1 and 2) that would
mitigate habitat disturbance and damage that might occur as a result of timber harvest so that watershed
conditions are protected and the ecological needs of Canada lynx are maintained. Guidelines (FW-FIRE-
G 7 and 8) would also protect or enhance Canada lynx habitat, including critical habitat, from wildland
fire activities.

There are also plan components that balance the needs of multiple use with wildlife species that need
large trees and snags (FW-REC-G 1). Guideline 1 in Recreation would minimize impacts to these habitat
features in developed and dispersed recreation sites. Guidelines within soil, vegetation, and fire (FW-SL-
DC 1-2, FW-SL-G 1, FW-VEG-SFF-G 1, FW-FIRE-G 9) would ensure sufficient levels of woody debris
are maintained during projects and would mitigate negative effects that occur from ground disturbing
activities and prescribed burns that cause soil loss, erosion, compaction, and scarification.

Fine filter

In addition to the ecosystem based components highlighted above, a number of fine filter species-specific
plan components were added to address mitigate disturbance and snow compaction from project
management activities to Canada lynx:
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e FW-VEG-G 3 Vegetation should provide for at-risk species’ habitats, by minimizing disturbance,
providing recovery strategies, and managing for desired levels of key structural elements (e.g., large
old trees and snags, downed woody debris, denser vegetation structure, and soil structure) important
for nesting, rearing, breeding, foraging, and dispersal, to maintain the persistence or contribute to
the recovery of at-risk species.

e FW-VEG-WFP-DC 7 Species are free to extent possible from harassment and human disturbance at
a scale that impacts vital functions (e.g., breeding, feeding, and rearing young) that could affect
persistence of the species.

e FW-VEG-PPF-G 1 Vegetation treatments should be designed such that structural stages and age
classes are proportionally represented to assure continuous recruitment of old growth characteristics
across the landscape over time.

e FW-VEG-MCW-G 1 Slash piles should be retained across the landscape for several years, to
increase small mammal occupancy in areas where coarse woody debris is deficient and provide
nesting habitat and cover for associated wildlife species (e.g., turkeys, birds, small mammals,
reptiles, and invertebrates).

e FW-TFA-S 2 Over-snow use off of designated areas identified on the Carson’s most updated over-
snow vehicle use map is prohibited, except as authorized by law, permits, or orders, to protect
public safety and ecological resources.

Management Approaches that would support Canada lynx include:

e Management Approaches for All Vegetation Communities 4: When thinning, consider leaving
snags, downed logs, and other woody components that collect drifting seeds, provide shade, reduce
surface temperatures, retain moisture, and increase forage for ungulate grazing.

e Management Approaches for All Vegetation Communities 6: Consider working closely with the
U.S. Fish and Wildlife Service (USFWS) to provide for federally listed species’ habitats, through
minimizing disturbance, providing recovery strategies, and managing for desired levels of key
structural elements (e.g., large old trees and snags, downed woody debris, denser vegetation
structure, and soil structure) important for nesting, rearing, breeding, foraging, and dispersal.

Environmental Consequences for Federally Listed Species — Alternatives 2 and 5

Alternatives 2 and 5 retain relevant plan direction from alternative 1 but are more responsive to current
science and thinking while addressing the core themes and significant issues explored during the plan
revision process. The only difference between alternatives 2 and 5 is the amount of recommended
wilderness, which was discussed in the effects common to all action alternatives. The primary difference
between alternatives 2 and 5 and the other alternatives is the addition of three place-based management
areas with their own plan components, variation among management objectives and restoration, and
objectives for road management. All other plan components would remain the same as those listed under
all action alternatives. In addition to the environmental consequences for all alternatives above,
alternatives 2 and 5 would primarily differ from alternative 1 in the rate and magnitude of ecological
condition restored for riparian-dependent species and species affected by frequent-fire adapted ecosystem
treatment.

Mexican Spotted Owl

Frequent fire forest vegetation community is moderately to highly departed and trending away from
reference conditions (Frequent Fire Forest). Alternatives 2 and 5 would increase the current rate of
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mechanical treatment (27,500 -60,000 acres during each 10-year period) and the current rate of wildland
fire (100,000 -165,000 acres during each 10- year period).

After 15 years, desired conditions for mixed conifer would remain moderately departed but would move
closer to the desired state, changing from departure of 64 percent to 43 percent. While ponderosa pine
would remain highly departed, it would move closer to the desired state, changing from 92 percent to 59
percent. This would be an improvement over alternative 1 for Mexican spotted owl that depend on
frequent fire adapted ecosystems.

For Mexican spotted owl, based on Vegetation Dynamics Development Tool modeling under alternatives
2 and 5, it is estimated that the amount of frequent fire forest available for nesting and roosting would
increase in 15 years from 11 percent to 25 percent (53,117 acres to 122,219 acres). This is more than
alternative 4, but less than alternatives 1 and 3 (table 41 for all results by alternative).

Southwestern willow flycatcher, western yellow-billed cuckoo, and New Mexico meadow
jumping mouse

Watershed resources, riparian, and aquatic habitats are highly departed and are trending away from
reference conditions. Alternatives 2 and 5 set objectives to restore structure and function of at least 200-
300 acres of riparian areas annually, and objectives to restore, enhance, or maintain 100-150 streams
miles, and 10-20 springs during each 10-year period. This also includes objectives (FW-TFA-O 1-3) and
guidelines (FW-TFA-G 2 and 7) to maintain or decommission roads to improve watershed health. These
plan components would move riparian ecological condition across the forest closer to a desired state.
Moving towards desired conditions would improve ecological conditions necessary to maintain viability
for southwestern willow flycatcher, the western yellow-billed cuckoo, and New Mexico meadow jumping
mouse by decreasing sedimentation and improving seral state distribution, surface flow timing and
duration, and repairing disconnected floodplains. Plan components discussed under all action alternatives
would help to offset any potentially adverse effects from these actions. Desired conditions would be
achieved at a faster rate than alternative 1 but slower than the other alternatives. Alternatives 2 and 5
would increase outcomes in terms of improving stream health, riparian habitat, and wetland integrity
(Environmental Consequences for Watersheds and Water Resources) compared to alternative 1.

Canada lynx

Conditions and trends in high elevation forest did not raise significant concerns, therefore no objectives
were developed for them. The Carson has, however, identified desired conditions for High Elevation
Forest and would implement management to make progress toward desired conditions as capacity allows.
The amount of high elevation forest is not expected to change under any alternative. Plan components
discussed under all action alternatives would help to offset any potentially adverse effects to high
elevation ecological condition needed for Canada lynx.

All Listed Species

Under alternatives 2 and 5, increased levels of mechanical and restoration treatments from objectives
would cause increased temporary ground disturbance to federally listed species. However, within these
alternatives, plan components specifically addressing soil and ground disturbance are found throughout
all sections of the plan (FW-VEG-G 2, FW-SOIL-G-1 and 2, FW-WSW-DC 2, FW-GRZ-G 4-5, FW-TFA-
G 1-2, FW-TFA-G 9-10, FW-REC-G 1, FW-FFP-S 2, FW-FFP-G-3, and FW-SU-G-1-3). There are also
plan components and objectives (FW-TFA-O 1, FW-TFA-G 3 and 4, and FW-REC-O 6) within these
alternatives that seek to rehabilitate areas that are disturbed. The entire suite of plan components
addressing this threat can be found in appendix H.
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The primary plan components in management areas, which differ from alternatives 3 and 4, include
desired conditions and guidelines for Grassland Maintenance management area (all ranger districts), Valle
Vidal management area (Questa Ranger District), and San Antonio management area (Tres Piedras
Ranger District). Grassland maintenance management area desired condition MA-GMMA-DC 1
preserves woodlands in a treeless state to promote forage production and would not impact any federally
listed species.

Valle Vidal management area (MA-VVMA-DC 1, 2, 4, and 5) and San Antonio management area (MA-
SAMA-DC 1, 3-4) are managed for multiple uses, focusing on the restoration and protection of diverse,
resilient, biological communities for future generations, while providing a quality backcountry outdoor
recreation experience. Valle Vidal and San Antonio management areas limit development and road
construction. Existing closed and non-system roads would continue to naturalize and would diminish
watershed and ecological condition impacts from sedimentation and habitat segmentation. Ecological
condition improvement from limiting development and road construction would decrease disturbance to
federally listed species found within these management areas. All plan components within these
management areas would maintain species viability.

Mexican Spotted Owl

Determination: There could be some localized adverse impacts to Mexican spotted owl and its critical
habitat, but overall, Mexican spotted owl species viability would be maintained. Beneficial impacts
include a slight improvement in potentially suitable habitat in dry mixed conifer and ponderosa pine
systems by increasing the amount of habitat in the desired seral states for breeding and foraging.

Canada Lynx

Determination: While some individuals could be impacted by actions on the forest, the alternative
management activities would not adversely affect the viability of the species. Overall, Canada lynx
species viability would be maintained. Beneficial impacts include a slight decrease in disturbance and a
slight improvement in connectivity by maintaining ecological condition and decreasing the amount of
roads.

Southwestern willow flycatcher, western yellow-billed cuckoo, and New Mexico meadow jumping
mouse

Determination: While some individuals could be impacted by actions on the forest, the alternative
management activities would not adversely affect the viability of the species. Overall, Southwestern
willow flycatcher, western yellow-billed cuckoo, and New Mexico meadow jumping mouse species
viability would be maintained. Beneficial impacts include a slight improvement in watershed and riparian
conditions.

Environmental Consequences for Federally Listed Species — Alternative 3

The primary difference between alternative 3 and the other alternatives is the addition of two place-based
management areas (grassland maintenance management area and off-highway vehicle management area)
with their own unique plan components. The San Antonio and Valle Vidal management areas found in
alternatives 2, 4, and 5 are not included in this alternative. Alternative 3 uses mechanical treatment,
wildfire, and fuelwood collection to decrease risk from stand-replacing wildfire and to improve ecosystem
function. All other plan components would remain the same as those listed under all action alternatives.

Alternative 3 has higher restoration objective acres than any other alternative for fire-adapted ecosystems
and sustainability of springs, wetlands and riparian areas (improved watershed health). An increased
emphasis on restoration intensity emphasizes partnerships to get more work done on the ground to
achieve desired conditions at a greater rate than the other alternatives. This should benefit Mexican
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spotted owl, southwestern willow flycatcher, western yellow-billed cuckoo, and New Mexico meadow
jumping mouse that depend on fire-adapted and riparian ecosystems by improving ecological condition at
a faster rate and intensity in areas that need it most.

Mexican Spotted Owl

Using mechanical treatments within Frequent Fire Forest, there would be an increase to 65,000-130,000
acres treated during each 10-year period. Acres treated using prescribed fire would remain the same as
alternatives 2 and 5 (100,000-165,000 acres during each 10-year period). Under alternative 3, in 15 years,
desired conditions for mixed conifer would remain moderately departed but would move closer to the
desired state, changing from a departure of 64 percent to 33 percent. Ponderosa pine would become
moderately departed (41 percent) an improvement from current conditions (92 percent departure). This
alternative would realize the greatest overall improvement in ecological condition for Mexican spotted
owl. Based on Vegetation Dynamics Development Tool modeling under alternative 3, it is estimated that
the amount of Frequent Fire Forest available for nesting and roosting would increase in 15 years from 11
percent to 26 percent (53,117 acres to 128,894 acres). This is more than Alternative 2, 4, and 5, but less
than Alternatives 1 (table 41 for all results by alternative).

Developed winter and summer resort management areas are permitted ski areas on the Carson. This
management area is currently managed in an altered vegetative state from reference condition and would
continue to be managed as such under alternative 3. However, under this alternative, the developed winter
and summer resort management area would be expanded by 921 acres around the Sipapu Ski and Summer
Resort. The current Sipapu permitted boundary is 215 acres and would remain this acreage under all
alternatives except alternative 3 where it would likely be expanded through a separate analysis. Expansion
of this boundary would allow alteration of current vegetation, thereby possibly decreasing Mexican
spotted owl habitat, decreasing habitat connectivity for Mexican spotted owl, and would possibly increase
ground disturbance and human intrusive disturbance from ski area development within the expanded part
of this management area. Effects from the current permitted boundary for this management area are
analyzed under Environmental Consequences Common to All Alternatives.

Southwestern willow flycatcher, western yellow-billed cuckoo, and New Mexico meadow
jumping mouse

Wiatershed resources, riparian, and aquatic habitats are highly departed and are trending away from
reference conditions. Alternative 3 sets the same objectives as alternatives 2 and 5 to restore structure and
function of at least 200-300 acres of riparian areas annually, and objectives to restore, enhance, or
maintain 100-150 streams miles and 10-20 springs during each 10-year period. These plan components
would move riparian ecological condition across the forest closer to a desired state. However, widespread
mechanical treatment under alternative 3 would result in the most ground disturbance, causing short-term
impacts to soil stability and erodibility, with subsequent watershed impacts such as increased
sedimentation being more likely. Moving towards desired conditions would improve ecological
conditions necessary to maintain viability for southwestern willow flycatcher, western yellow-billed
cuckoo, and New Mexico meadow jumping mouse by improving seral state distribution, surface flow
timing and duration, and repairing disconnected floodplains. Desired conditions would be achieved at a
faster rate than any other alternative, but this alternative would also have the greatest increase in
sedimentation from ground disturbance than any other alternative.

Canada lynx

Conditions and trends in high elevation forest did not raise significant concerns, therefore no objectives
were developed for them. The Carson has, however, identified desired conditions for high elevation
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forest, and would implement management to make progress toward desired conditions as capacity allows.
The amount of high elevation forest is not expected to change under any alternative. Plan components
discussed under all action alternatives would help to offset any potentially adverse effects to high
elevation ecological condition needed for Canada lynx.

All Listed Species

Widespread mechanical treatment under alternative 3 would result in the most ground disturbance and
associated effects to understory vegetation than any other alternative. Localized, short-term impacts to
soil stability and erodibility, with subsequent watershed impacts such as increased sedimentation, would
be more likely. There may be higher probability of localized invasive species distribution and
establishment in disturbed areas. Increased sedimentation, increased ground disturbance, and increases in
invasive species distribution would negatively affect federally listed species and their viability.

This alternative places more emphasis on human uses, therefore road maintenance is emphasized with the
potential to increase road use. Temporary roads would be considered for inclusion into the system to
support multiple use activities and access to the forest as an alternative to decommissioning. In addition,
this alternative proposes an off-highway vehicle management area on the Camino Real Ranger District.
The off-highway vehicle management area would allow cross-country travel opportunities within the
management area to provide challenging terrain for trials motorcycles and off-highway vehicle rock
crawling. The added footprints of increased road activity and the proposed off-highway vehicle
management area would increase ground and soil disturbance and would increase intrusive human
activities (vehicle noise) that would negatively impact federally listed species, especially Canada lynx.

Grassland maintenance management area (forestwide) is also proposed under this alternative and effects
from plan components for grassland maintenance management area would be the same as described for
alternatives 2 and 5.

This alternative, with increased mechanical treatment, would move departed ecological conditions of
frequent fire forest towards desired condition the fastest. However, the increased mechanical treatment,
potential to increase road use, and the inclusion of the off-highway vehicle management area would have
the greatest increase in ground disturbance. Watershed conditions would be worse compared to alternative
2, with cascading impacts on riparian function, thereby negatively affecting southwestern willow
flycatcher, western yellow-billed cuckoo, and New Mexico meadow jumping mouse.

Mexican Spotted Owl

Determination: Based on the analysis of plan components and the amount of habitat provided for
nesting/roosting, there could be some localized adverse impacts to the owl and its critical habitat, but
overall, Mexican spotted owl species viability would be maintained. Beneficial impacts include a slight to
moderate improvement in potentially suitable habitat in dry mixed conifer and ponderosa pine systems by
increasing the amount of habitat in the desired seral states for breeding and foraging.

Canada Lynx

Determination: While some individuals could be impacted by actions on the forest, the alternative
management activities would not adversely affect the viability of the species. Overall, Canada lynx
species viability would be maintained.

Southwestern willow flycatcher, western yellow-billed cuckoo, and New Mexico meadow jumping
mouse

Determination: Based on the analysis of plan components and the amount of habitat provided for each of
the above species, viability would be maintained for each of these species dependent on Riparian/Agquatic
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Habitat under alternative 3. Beneficial impacts include a slight improvement in potentially suitable habitat
in riparian/aquatic systems.

Environmental Consequences for Federally Listed Species — Alternative 4

The primary difference between alternative 4 and the other alternatives is the greater use of naturally-
ignited wildfires and prescribed fires to achieve restoration objectives (125,000-225,000 acres during each
10-year period) under alternative 4. Mechanical treatment would focus on treating fuels to protect
communities instead of forestwide restoration. Alternative 4 also includes four placed-based management
areas which would have their own plan components. Proposed management areas included under
alternative 4 are Wetland Jewels management area (forestwide), Valle Vidal management area (Questa
Ranger District), San Antonio management area (Tres Piedras Ranger District), and Rio Grande cutthroat
trout management area (forestwide). Otherwise, forestwide plan components would be the same as
described previously under Environmental Consequences for All Action Alternatives. Under alternative 4,
unplanned ignitions would be encouraged to play their natural role in ecosystems at the landscape level
more than other alternatives. Current understanding of fire and its use has evolved over the last 50 years
and the scientific community now recognizes the beneficial effects lower-intensity wildfire may have on
forest structure and wildlife ecological condition (C. Miller & Aplet 2016). A caveat to this would be
high-intensity, landscape-scale fires that would be detrimental to wildlife species that use frequent fire-
adapted systems.

Mexican Spotted Owl

After 15 years, desired conditions for mixed conifer with frequent fire would remain moderately departed
but would move closer to the desired state, changing from a departure of 64 percent to 44 percent.
Ponderosa pine forest would remain highly departed (71 percent), a moderate improvement from current
conditions (92 percent departure). For Mexican spotted owl, this alternative would be similar to
alternative 2 in terms of overall ecological condition improved for these two vegetation types. However,
the decrease of mechanical treatment could also put Mexican spotted owl at greater risk for reductions of
foraging, nesting, and roosting habitat resulting from uncharacteristic, stand-replacing wildfire. Based on
Vegetation Dynamics Development Tool modeling for alternative 4, it is estimated that the amount of
frequent fire forest available for nesting and roosting would increase in 15 years from 11 percent to 23
percent (53,117 acres to 114,660 acres). This is less than any other alternative (table 41 for all results by
alternative).

Southwestern willow flycatcher, western yellow-billed cuckoo, and New Mexico meadow
jumping mouse

Wetland Jewels management area would focus road obliteration and riparian restoration work in these
areas rather than in priority watersheds, which is where riparian restoration activities are focused in all
other action alternatives. The efficacy or feasibility of treating these areas is not clearly greater than they
are for treating other locations on the forest. In fact, treatment return on investment is likely to be low,
since 49 percent of the Wetland Jewels management area is in either designated wilderness, recommended
wilderness, or inventoried roadless areas, each of which restricts management options compared to other
forest areas. For example, earth work or moving boulders by hand is more costly, time consuming, and
labor intensive than doing the same work with machinery. Wetland Jewels management area should
benefit southwestern willow flycatcher, western yellow-billed cuckoo, and New Mexico meadow jumping
mouse within this management area, but emphasis on aquatic and riparian restoration within this
management area would improve forestwide ecological conditions for riparian and aquatic vegetation
communities at a slower rate and intensity than other action alternatives.
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Rio Grande Cutthroat Trout management area would focus native aquatic species restoration work in
these areas. Treatments to remove non-native species (MA-RGCTMA-O 1) and desired condition that
improves connectivity and ecological condition within the Rio Grande cutthroat trout management area
(MA-RGCTMA-DC 1) would increase native aquatic species distribution, but would have no effect on
southwestern willow flycatcher, western yellow-billed cuckoo, or New Mexico meadow jumping mouse.

Canada lynx

Conditions and trends in high elevation forest did not raise significant concerns, therefore no objectives
were developed for them. The Carson has, however, identified desired conditions for high elevation
forest, and would implement management to make progress toward desired conditions as capacity allows.
The amount of High Elevation Forest is not expected to change under any alternative. Plan components
discussed under all action alternatives would help to offset any potentially adverse effects to high
elevation ecological condition needed for Canada lynx. This alternative would improve habitat
connectivity for this species through the reduction of roads, decrease human intrusive disturbance, and
decrease snow compaction (All Listed Species).

All Listed Species

Alternative 4 limits motorized access through several means, including stricter guidance regarding the
creation of new permanent or temporary roads (FW-TFA-S 3-4), obliterating or naturalizing double the
number of miles of non-system roads (FW-TFA-O 1), expanding the San Antonio management area and
requiring seasonal closures (MA-SAMA-S 8-9), prohibiting new motorized trails within Valle Vidal
management area (MA-VV-S 24), and prohibiting new permanent roads or motorized trails in the Wetland
Jewels management area (MA-WJMA-S-1). Riparian impacts such as sedimentation and vegetation
removal would be slightly reduced overall. Invasive species spread would be slowed somewhat related to
reduced access by motorized vectors, but treatment to restore riparian function may also be made more
difficult in some locations. Decreases in ground disturbance, intrusive human activity, sedimentation, and
distribution of invasive species would beneficially impact federally listed species.

Valle Vidal and San Antonio management areas would have similar effects as discussed for alternatives 2
and 5, with the exception of the above discussion on limiting motorized access. Grassland maintenance
management area is not proposed under this alternative.

This alternative would also have the highest negative impact from uncharacteristic stand-replacing
wildfire.

Mexican Spotted Owl, Canada lynx, southwestern willow flycatcher, New Mexico meadow
jumping mouse

Determination: Based on the analysis of plan components and the amount of habitat provided for each of
the above species, viability would be maintained for all federally listed species under alternative 4.

Summary of All Alternatives for Federally Listed Species

All alternatives would maintain viability for federally listed species (within the authority of the Forest
Service), however, the rate and magnitude of change to wildlife ecological condition varies by alternative.

Alternative 1 is limited in terms of its ability to positively affect viability for federally listed species,
because it lacks clear desired conditions and guidelines developed using the best available science. It does
not reflect the most current advances in scientific understanding and changes in social, economic and
ecological conditions that have occurred since it was signed and it is the least able to adapt to changing
conditions. Alternative 1 also lacks forestwide language that directly addresses the significant threats of
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disease and invasive, non-native animals; connectivity; altered hydrology; and restricted and endemic
species that are naturally rare. Plan components for at-risk species were not developed using the coarse-
filter/fine-filter process. Overall this alternative would realize the least amount of restoration progress for
the most wildlife species compared to action alternatives. At best, viability for federally listed species
would be maintained, but ecosystem recovery would be on a slower trajectory than for the action
alternatives.

Alternative 3 focuses on forest products and increased human use. This alternative has more clearly
defined plan components than alternative 1 to better address wildlife species needs at multiple spatial
scales. Under this alternative species are generally protected through specific vegetation community,
watershed, and management area direction, however, in some cases there is additional species-specific
direction that provides even more emphasis and protection for at-risk species. Alternative 3 was
specifically developed using a coarse-fine filter process. Alternative 3 has the greatest ability for
maintaining species persistence over time (for the majority of species). This alternative, with increased
mechanical treatment, would move departed ecological condition of frequent fire forest towards desired
condition the fastest and make more progress for improving nest/roost habitat for Mexican spotted owl.
However, increased mechanical treatment, potential to increase road use, and inclusion of off-highway
vehicle management area would have the greatest increase in ground disturbance. Watershed conditions
would be worse compared to alternative 2, with cascading impacts on riparian function, thereby
negatively impacting Canada lynx, southwestern willow flycatcher, western yellow-billed cuckoo, and
New Mexico meadow jumping mouse.

Alternatives 2 and 4 would move ecological condition towards the desired conditions faster than
alternative 1. However, alternative 4 would move riparian and aquatic ecological conditions towards the
desired condition at a slower rate than alternatives 2 or 3, because restoration overall would be slightly
less effective. Alternative 4 would also have the highest negative impact from uncharacteristic, stand-
replacing wildfire. Both alternatives would include the same forestwide plan components for federally
listed species as alternative 3.

Alternatives 4 and 5 recommend more new wilderness than alternatives 2 and 3, which would benefit
federally listed species in the short term. However, the forest would be limited to managed wildfires in
these areas. As a result, the net positive impacts from these additions on wildlife would be
counterbalanced by the potentially negative effects that could result from large, stand-replacing wildfire.

Table 41. Estimated change in potential nesting/roosting habitat in frequent fire forest for Mexican spotted
owl by alternative

Current Alternative 1 Alternative 2 Alternative 3 Alternative 4 Alternative 5

Species acres acres acres acres acres acres
Mexican 53,117 138,065 122,219 128,894 114,660 122,219
spotted owl
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Species of Conservation Concern

A species of conservation concern is defined by the 2012 planning rule as “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.” For many
species, essential ecological conditions may be provided for through “coarse filter” plan components such

as desired conditions, standards, and guidelines for specific vegetation types. These may be adequate to
ensure persistence of those species and maintain viable populations within the Plan area. For other
species, “fine-filter” plan components that are species-specific (timing restrictions, etc.) may be required
to ensure persistence. Table 42 identifies potential Carson species of conservation concern, their
associated vegetation system, and rationale for species of conservation concern consideration.

Table 42. Potential species of conservation concern, associated vegetation system, and rationale

Species

Associated Vegetation System

Rationale for at-risk for
persistence on the
Carson

Northern leopard
frog
Lithobates pipiens

Western boreal
toad
Bufo boreas

American
peregrine falcon
Falco peregrinus
anatum

Northern goshawk
Accipiter gentilis

Pinyon Jay
Gymnorhinus
cyanocephalus

Western burrowing
owl
Athene cunicularia

White-tailed
ptarmigan
Lagopus leucura

Wilson's warbler
Cardellina pusilla

Riparian (wetland riparian and forest and shrub riparian);
aquatic (watersheds and water, streams, waterbodies, springs
and seeps)

Riparian (wetland riparian and forest and shrub riparian);
aquatic (watersheds and water, streams, waterbodies, springs
and seeps)

Non-forested (alpine and tundra, montane subalpine grassland,
and sagebrush); high-elevation forest (bristlecone pine, spruce-
fir forest, and mixed conifer with aspen); woodlands (pifion-
juniper woodland and pifion-juniper sagebrush); riparian
(wetland riparian and forest and shrub riparian); cave-like
structures and rocky features (caves and abandoned mines and
cliffs and rocky features)

High elevation forest (bristlecone pine, spruce-fir forest, and
mixed conifer with aspen)

Woodlands (pifion-juniper woodland and pifion-juniper
sagebrush)

Non-forested (alpine and tundra, montane subalpine grassland,
and sagebrush)

Non-forested (alpine and tundra, montane subalpine grassland,
and sagebrush)

Riparian (wetland riparian and forest and shrub riparian)

Limited range and highly
departed ecological
condition

Limited Distribution and
on the Forest, Small
population number, and
highly departed
ecological condition

Limited numbers and
stagnant reproduction

Highly departed
ecological condition,
threat of large stand
replacing fires

Downward population
trends

Loss of prairie dog
population, downward
population trend, and
susceptibility to plague

Limited geographic
range, isolated
population, and limited
numbers

Highly departed
ecological condition,
downward population
trend, and limited range
with NM
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Species

Associated Vegetation System

Rationale for at-risk for
persistence on the
Carson

Rio Grande chub
Gila pandora

Rio Grande
cutthroat trout
Onchorhynchus
clarkii virginalis

Rio Grande sucker
Catostomus
plebeius

Nokomis fritillary
butterfly

Speyeria nokomis
nokomis

Gunnison’s prairie
dog

Cynomys
gunnisoni

Masked shrew
Sorex cinereus

Pale Townsend's
big-eared bat
Corynorhinus
townsendii
pallescens

Spotted bat
Euderma
maculatum

Water shrew
Sorex palustris

Alpine larkspur
Delphinium
alpestre

Arizona willow
Salix arizonica

Chaco milkvetch

Astragalus
micromerius

Chama blazing
star

Mentzelia
conspicua

Aquatic (watersheds and water, streams, waterbodies, springs
and seeps)

Aquatic (watersheds and water, streams, waterbodies, springs
and seeps)

Aquatic (watersheds and water, streams, waterbodies, springs
and seeps)

Riparian (wetland riparian and forest and shrub riparian)

Non-forested (alpine and tundra, montane subalpine grassland,
and sagebrush)

Non-forested (alpine and tundra, montane subalpine grassland,
and sagebrush), riparian (wetland riparian and forest and shrub
riparian)

High-elevation forest (bristlecone pine, spruce-fir forest, and
mixed conifer with aspen), woodlands (pifion-juniper woodland
and pifion-juniper sagebrush), cave-like structures and rocky
features (caves and abandoned mines and cliffs and rocky
features)

High-elevation forest (bristlecone pine, spruce-fir forest, and
mixed conifer with aspen), woodlands (pifion-juniper woodland
and pifion-juniper sagebrush), riparian (wetland riparian and
forest and shrub riparian), cave-like structures and rocky
features (caves and abandoned mines and cliffs and rocky
features)

Riparian (wetland riparian and forest and shrub riparian)

Non-forested (alpine and tundra, montane subalpine grassland,
and sagebrush), cave-like structures and rocky features (caves
and abandoned mines and cliffs and rocky features)

Riparian (wetland riparian and forest and shrub riparian)

Woodlands (pifion-juniper woodland and pifion-juniper
sagebrush), cave-like structures and rocky features (caves and
abandoned mines and cliffs and rocky features)

Woodlands (pifion-juniper woodland and pifion-juniper
sagebrush), cave-like structures and rocky features (caves and
abandoned mines and cliffs and rocky features)

Decline in range and
abundance, and highly
departed ecological
conditions

Isolated population and
highly depart ecological
conditions

Decline in range and
abundance, and highly
departed ecological
conditions

Restricted distribution,
low numbers, highly
departed ecological
conditions

Decreased range on the
Forest, their isolated
populations, and
susceptibility to plague.

Highly departed
ecological condition and
downward population
trend

Downward population
trend and limited roosting
habitat

Highly departed
ecological condition, low
population numbers,
threat of large stand
replacing fires

Highly departed
ecological condition and
downward population
trend

Isolated population,
limited distribution, low
numbers

Isolated population,
limited distribution, low
numbers

Isolated population,
limited distribution, low
numbers

Isolated population,
limited distribution, low
numbers
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Species

Associated Vegetation System

Rationale for at-risk for

persistence on the
Carson

Pagosa milk-vetch
Astragalus
missourensis var.
humistratus

Ripley's milkvetch
Astragalus ripleyi

Robust larkspur
Delphinium
robustum
Small-headed
goldenweed
Ericameria
microcephala

Tufted sand
verbena
Abronia bigelovii

High-elevation forest (bristlecone pine, spruce-fir forest, and
mixed conifer with aspen), woodlands (pifion-juniper woodland
and pifion-juniper sagebrush)

Non-forested (alpine and tundra, montane subalpine grassland,
and sagebrush), high elevation forest (bristlecone pine, spruce-
fir forest, and mixed conifer with aspen), woodlands (pifion-
juniper woodland and pifion-juniper sagebrush)

High-elevation forest (bristlecone pine, spruce-fir forest, and
mixed conifer with aspen), riparian (wetland riparian and forest
and shrub riparian)

High-elevation forest (bristlecone pine, spruce-fir forest, and
mixed conifer with aspen), cave-like structures and rocky
features (caves and abandoned mines and cliffs and rocky
features)

Non-forested (alpine and tundra, montane subalpine grassland,
and sagebrush), woodlands (pifion-juniper woodland and pifion-
juniper sagebrush), cave-like structures and rocky features
(caves and abandoned mines and cliffs and rocky features)

Isolated population,
limited distribution, low
numbers

Isolated population,
limited distribution, low
numbers

Isolated population,
limited distribution, low
numbers

Isolated population,
limited distribution, low
numbers

Isolated population,
limited distribution, low
numbers

Species of Conservation Concern Status, Key Ecological Conditions, and Threats

Northern leopard frog
Northern leopard frogs (Lithobates pipiens) are generally associated with slow-moving, permanent, or

semi-permanent bodies of water (Christman 2010; Smith & Keinath 2007). However, this species is also
dependent upon a multitude of ecological conditions and habitat connectivity to meet the requirements for
all life stages, including wet, upland habitats during the summer (Christman 2010; Merrell 1970; Smith &
Keinath 2007). This species is associated with Montane and Subalpine Grasslands, Riparian vegetation
communities, and Aquatic Ecosystems. Primary threats include disease (e.g. chytridiomycosis), invasive
species competition, and depredation by bull frogs (Finch 1992; NMDGF 2006a; Smith & Keinath 2007).
Threats also include degradation of riparian habitat through departure of herbaceous understory
vegetation by the loss of vegetation diversity, increased sedimentation, and reduction in in-stream flow.
Beneficial management includes the development of stock ponds, as Northern leopard frogs use these
sites for breeding ponds.

Western boreal toad

Western boreal toads (Anaxyrus boreas), within the Carson, is only confirmed at Lagunitas, Canjilon, and
Trout lakes (NMDGF 2006a)). Boreal toads are prolific breeders and are highly mobile. They breed in a
wide variety of aquatic habitats, ranging from low-elevation beaver ponds, reservoirs, streams, marshes,
lakeshores, potholes, wet meadows, and ditches to high-elevation ponds, fens, and tarns (high mountain
lakes) at or near treeline (Livo & Lambert 2001; NMDGF 2006a). This species is associated with
Riparian vegetation communities and Aquatic Ecosystems. Primary threats include disease (e.g.
chytridiomycosis), invasive species competition, and the depredation by bull frogs (NMDGF 20063;
Smith & Keinath 2007). Threats also include degradation of riparian habitat through departure of
herbaceous understory vegetation by the loss of vegetation diversity, increased sedimentation, and
reduction in in-stream flow.
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American Peregrine Falcon

Peregrine falcons (Falco peregrinus anatum) are breeding or permanent residents within the Carson. This
species nests in cliffs and rock outcrops, a key ecosystem characteristic found within all vegetation
communities of the Carson. Adult falcons demonstrate a high degree of breeding fidelity and are known
to reuse the same cliff nest site for several decades (USDI FWS 2003). Nesting habitat is created by
geologic factors and has not changed significantly. Threats include disturbance from recreational rock
climbing (Poole 2018), collection of young for falconry, and illegal shooting. Disturbance near active
nests can displace individuals and cause nest abandonment (Poole 2018) when reasonable precautions
aren’t taken. Many of the activities that may be threats to peregrine falcons are not under the authority of
the Forest Service or occur on other land ownerships.

Northern Goshawk

The Northern goshawk (Accipiter gentilis) is a forest habitat generalist that uses a wide variety of forest
ages, structural conditions and successional stages, most of which are departed from reference because of
fire suppression activities and, in some cases, stand-replacing fire (Reynolds et al. 1992). This species can
be found within every district of the Carson, where post-fledgling family areas are identified and
managed. Several of these post-fledgling family areas have been abandoned for unknown reasons, but
several new post-fledgling family areas have been established on the Carson (Cortez 2018). This species
is primarily associated with mixed conifer with aspen, mixed conifer frequent fire, and ponderosa pine
vegetation communities and aquatic ecosystems. Recent work by Reynolds et al. (2017), suggests climate
change-related effects have the potential to negatively affect goshawk productivity. They concluded that
key threats are climate change-related drought effects on prey abundance coupled with departure in seral
state conditions from loss of dense High Elevation and Frequent Fire Forest, changes in fire regime, and
from stand replacing fire. This study reinforces previous work by Salafsky et al. (2005) who found that
while goshawks readily exploited a variety of different prey species, their overall productivity was greatly
driven by differences in the densities of several key prey species.

Pinyon Jay

Pinyon Jay (Gymnorhinus cyanocephalus) are primarily Pifion-Juniper Woodland obligates, but will use
other habitat if Pifilon-Juniper Woodland does not exist (Wiggins 2005). They are found throughout Pifion-
Juniper Woodlands of the Carson. Pinyon jay are synchronized, colonial nesters that commence breeding
in the cold of winter in areas where pine-seed crops were abundant the previous autumn (Poole 2018).
Currently, the primary threats to pinyon jay population viability is a widespread die-off of pifion pine in
the southwestern United States, together with departure in seral state conditions from loss of dense and
old growth Pifion-Juniper Woodlands, changes in fire regime, and from stand-replacing fire (Wiggins
2005).

Western burrowing owl

Burrowing owls (Athene cunicularia hypugaea) are known to use all lower elevation grassland ecological
conditions of the Carson. They nest and roost in recently abandoned burrows dug by mammals, including
ground squirrels, prairie dogs, and badgers (Green & Anthony 1989). For this reason, viability of
burrowing owls is inextricably linked to that of burrowing mammals, including prairie dogs. Threats to
this species on the Carson include threats to burrowing mammals, such as Gunnison’s prairie dogs, from
sylvatic plague (Finch 1992).

White-tailed ptarmigan

White-tailed ptarmigan (Lagopus leucura) inhabits moist vegetation near snowfields, streams, and
willow-dominated (Salix spp.) plant communities within Alpine and Tundra habitat. Buds and twigs of
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various species of Salix provide the bulk of the food eaten by white-tailed ptarmigan. Rocky areas near
late-lying snowfields or other moist sites become important from mid-summer to early fall. Rocks provide
protection from the weather and hiding cover from avian predators (Hoffman 2006). In winter, according
to work by Choate (1963), ptarmigan occupy rocky areas and patches of krummbholz. According to Wolfe
and others (2012), there are an estimated 100 to 200 individual white-tailed ptarmigan found within the
Alpine and Tundra habitat of the Carson. Major threats to this species include departure of herbaceous
understory vegetation through loss of willow and willow recruitment and human disturbance during
breeding (NMDGF 2017).

Wilson’s warbler

Wilson’s warbler (Cardellina pusilla) inhabit Rocky Mountain mesic shrub thickets consisting of willow,
bog birch, and shrubby cinquefoil (Poole 2018). The Carson is the most southern distribution for this
species (NMPIF 2018). They are associated with Forest and Shrub Riparian vegetation community.
Threats include degradation of riparian habitat through the loss willow density and recruitment, reduction
of in-stream flow, and invasive species encroachment (Johnson & Anderson 2003).

Rio Grande Chub

The Rio Grande chub (Gila pandora) inhabits both riverine and lake habitats (Calamusso & Rinne 1999;
Rees et al. 2005) and prefers cobble, gravel, sand, and silt as common substrate types (Rees et al. 2005).
This species is usually found in pools with overhanging banks or vegetation (Calamusso & Rinne 1996;
Rinne 1995a). The Rio Grande chub spawns in spring and early summer (Calamusso & Rinne 1996; Rees
et al. 2005). Young chubs can be found in beds of aquatic macrophytes (i.e. Nasturtium officinale) and
utilizing the cover provided by overhanging banks (Zuckerman & Langlois 1990). As of 2014, Rio
Grande chub were found in isolated locations of the Carson, and the species is under review for federal
listing. Populations in New Mexico are considered stable, but this species has substantially declined from
historic levels (Rees et al. 2005). Threats to this species include hybridization and food competition with
non-native species Threats from changes in ecological condition include reduction of in-stream flow,
increased sedimentation levels, loss of riparian course woody debris, population fragmentation due to
stream dewatering, and increased temperature from the loss of overhanging banks and woody and
herbaceous riparian vegetation (Rees et al. 2005).

Rio Grande Cutthroat

Rio Grande cutthroat trout (Oncorhychus clarkii virginalis) are found in montane streams in habitats
similar to other trout species (Pritchard & Cowley 2006). Rio Grande cutthroat trout rely on a variety of
ecological conditions depending on stage within the life cycle. Well-oxygenated, gravelly areas are
needed for egg development; slow-moving, shallow areas are needed for fry; and adult fish prefer higher
velocity waters and pools in the main stream area (Pritchard & Cowley 2006). This species spawns from
March to July, depending on stream flow and water temperature (Rinne 1995c; Sublette et al. 1990).
Populations of this species are currently restricted to just 19-34 percent of their historic range within
Carson (USDA FS Carson NF 2015a). Threats to this species include hybridization, food competition
with non-native species, and whirling disease (Pritchard & Cowley 2006). Threats from changes in
ecological condition include reduction of in-stream flow, increased sedimentation levels, loss of riparian
course woody debris, population fragmentation due to stream dewatering, and increased temperature from
the loss of overhanging banks and woody and herbaceous riparian vegetation (Rees et al. 2005). Efforts
within Carson headwaters have been underway since 2000 to chemically remove hybrids and construct
barriers in order to protect and restore Rio Grande cutthroat trout genetic integrity and to protect this
important stronghold within the headwaters of the Rio Grande watershed (Alves et al. 2008).
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Rio Grande Sucker

The Rio Grande sucker (Catostomus plebeius) prefer low-gradient, low-velocity stream reaches
(Calamusso et al. 2002). Preferred ecological conditions include rocky pools, runs, riffles, backwaters,
and beaver ponds (Calamusso & Rinne 1996). Spawning is variable and is based on water temperature,
stream size, and the pattern of seasonal runoff (Rinne 1995b) and usually occurs in the spring, although a
second spawning in fall has been suggested, although not documented (Calamusso & Rinne 1996; Rinne
1995b). On the Carson, Rio Grande suckers were rarely collected above 9,000 feet and were associated
with cooler water temperatures (Rees et al. 2005). According to Calamusso et al. (2002), this species
appears to be declining in its northern range of New Mexico. Threats to this species include hybridization
and food competition with non-native species. Threats from changes in ecological condition include
reduction of in-stream flow, increased sedimentation levels, loss of riparian coarse woody debris,
population fragmentation due to stream dewatering, and increased temperature from the loss of
overhanging banks and woody and herbaceous riparian vegetation (Rees et al. 2005).

Nokomis fritillary butterfly

Nokomis fritillary butterfly (Speyeria nokomis nokomis) inhabits streamside meadows and bogs within
arid ponderosa pine, Pifion-Juniper Woodland, and Sagebrush ecosystems (Selby 2007). The presence of
bog violet is a critical ecological component, as this is the primary larval food plant (Selby 2007).
Microhabitat conditions for the bog violet is wet alkaline soils and shade, often under willows (Selby
2007). It is also important to have plenty of nectar sources such as thistles, horsemint (Agastache spp.),
and Joe pye weed (Eupatorium maculatum) nearby (NatureServe 2018). This species distribution within
the Carson is limited, as wetland habitat found in arid ecosystems are rare, small, and isolated (Cary &
Holland 1992). This species is primarily associated Wetland Riparian vegetation community. Threats
include loss of bog violet component, loss of nectar sources, and loss of microhabitat condition from
decreased ground water retention and increased soil compaction.

Gunnison’s prairie dog

The Gunnison’s prairie dogs (Cynomys gunnisoni) on the Carson are associated with meadow and
grassland habitats where fine soil material is deep enough to allow for construction of burrows. Despite
the extensive grasslands on Carson, prairie dogs were very uncommon (Frey 2003a). Threats include
recreational shooting (Finch 1992; USDA FS 2013b) and sylvatic plague (Finch 1992; Rocke et al. 2015).
Sylvatic plague could be affected by management, because the Carson could elect to “dust” prairie dog
burrows with the insecticide Deltamethrin, which controls fleas infected with the plague bacterium.

Masked shrew

Masked shrew (Sorex cinereus) are found throughout the Carson. This species hunts insects and other
small mammals along banks of cold streams, in wet meadows, and under logs within Spruce-Fir and
Bristlecone Pine Forest (Frey & Yates 1996). Ecological condition is associated with moist sites with deep
enough soil or duff to burrow (Whitaker 2004). Threats to this species include climate change, as it
prefers wet areas in upper elevations that may be altered due to rising temperatures (BISON-M 2018).

Pale Townsend’s big-eared bat

The Townsend’s big-eared bat (Corynorhinus townsendii pallescens) has not been documented on the
Carson since 1998. They hibernate and roost in caves and abandoned mine features, which are rare on the
Carson. Ongoing activities known to impact habitats used by the bats include recreational caving or mine
exploring, vandalism, renewed mining (Finch 1992; Gruver & Keinath 2006; Schmidt 2003; WBWG
2005), and potentially White Nose Syndrome, a lethal fungal infection in some species of hibernating bats
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in the eastern and Midwestern U.S. (Cryan et al. 2013). Past activities, such as improper cave and mine
closures, have led to a reduction in the number of available hibernacula for this species.

Spotted bat

Spotted bat (Euderma maculatum) has been recorded in very diverse habitats up to 10,000 feet elevation
(BISON-M 2018; NatureServe 2018). This species is more dependent on roost availability and water than
on vegetation types. The ideal roost sites for this species is cliffs, rocky outcrops, or caves that are near
water (streams, pond, and tanks) and open areas for foraging of insects within Mixed Conifer-Frequent
Fire and Ponderosa Pine vegetation communities. In New Mexico, this bat has been found in about 20
locations (NMDGF 2008), including on the Carson (Gannon et al. 1998; Geluso 2006). According to
Luce (2007), spotted bats probably occur in highly localized sub-populations where suitable ecological
conditions exists. Ongoing activities known to impact ecological conditions used by the bats include
recreational mine adit exploring, recreational rock climbing, vandalism, renewed mining (Finch 1992;
Luce & Keinath 2007; WBWG 2005), and potentially White Nose Syndrome, a lethal fungal infection in
some species of hibernating bats in the eastern and Midwestern U.S. (Cryan et al. 2013). Past activities,
such as improper mine closures, have led to a reduction in the number of available hibernacula for this
species.

Water shrew

Water shrew (Sorex palustris) are strongly associated with riparian habitats in the vicinity of permanent
streams above 8,000 feet in elevation (BISON-M 2018; Conaway 1952; Frey & Yates 1996). This species
typically utilizes areas with abundant cover, such as rocks, logs, or overhanging streambank vegetation
(Conaway 1952; NatureServe 2018) and will create burrows within these ecological conditions. High
elevation forest riparian habitats on the Carson are limited (less than 3 percent of the forest). Threats from
changes in ecological condition include reduction of in-stream flow, increased sedimentation levels, loss
of riparian coarse woody debris, loss of overhanging banks, and loss of woody and herbaceous riparian
vegetation (BISON-M 2018).

Alpine Larkspur

Alpine larkspur (Delphinium alpestre) are found within the rocky outcrops of the Alpine Tundra
(NMRPTC 2018). Within New Mexico, populations of alpine larkspur are restricted to the Alpine Tundra
of the Carson National Forest, and therefore have limited distribution. The remote and relatively
inaccessible habitats of this species provide it with a large degree of protection from land use impacts,
however, this species can be targeted for weed control and seed collection (NMRPTC 2018).

Arizona Willow

Arizona willow (Salix arizonica) is only found in high elevation riparian areas (Montane Subalpine
Grassland and Forest and Shrub Riparian Vegetation communities). Thirteen populations occupy
approximately 50 acres in the Cabresto Creek, Sawmill Creek, and Bitter Creek headwaters, and
Lagunitas Creek on the Questa, Tres Piedras, and Camino Real Ranger Districts of the Carson (AWITT
1995). Threats to Arizona willow include decrease in ground water retention, increase in soil compaction,
invasive species encroachment (AWITT 1995).

Chaco Milkvetch

Chaco milkvetch (Astragalus micromerius) is restricted to Todilto gypsum or limy sandstone in Pifion-
Juniper Woodlands on the Canjilon Ranger District (NMRPTC 2018). Threats include loss of Todilto
gypsum or limy sandstone through disturbance or direct harm to the plant itself. Due to its dependence on
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sandstone that is blended with Todilto gypsum or limestone, populations of this plant are small and
isolated on the Carson (NMRPTC 2018).

Chama Blazing Star

Chama blazing star (Mentzelia conspicua) is only found on the Carson in small and isolated populations
on the Canjilon Ranger District. It is restricted to gray to red shales of Mancos and Chinle soil formations
in the Pifion-Juniper Woodland (NMRPTC 2018). Threats include invasive species encroachment
(NMRPTC 2018).

Pagosa Milkvetch

Pagosa milkvetch (Astragalus missouriensis var. humistratus) is only found on the Carson in one small
and isolated population on the Jicarilla Ranger District (NMRPTC 2018). It is restricted to Mancos and
Lewis soil formations within Ponderosa Pine Forest and Pifion-Juniper Woodland vegetation communities
(Decker 2006). Threats include loss of Mancos and Lewis soil or direct harm to the plant itself (Decker
2006).

Ripley’s Milkvetch

Ripley’s milkvetch (Astragalus ripleyii) on the Carson is exclusively associated with volcanic substrates
within Ponderosa Pine Forest and Pifion-Juniper Woodland vegetation communities on the Tres Piedras,
Questa, and Camino Real Ranger Districts (Ladyman 2003). Currently, it has been identified at 44
locations in New Mexico, of which 10 are on the Carson (Ladyman 2003). This is one of the few New
Mexico milkvetches that is a desirable forage plant. It is relished by deer, elk, and all classes of livestock,
without toxic effects common to other Astragalus species (NMRPTC 2018). This species is vulnerable to
invasive species encroachment and direct harm to the plant itself.

Robust larkspur

Robust larkspur (Delphinium robustum) occurs in valley bottoms, riparian woodlands, subalpine
meadows, and aspen groves in lower and upper montane coniferous forests of the Carson from 7,000 to
11,200 feet (Spruce-Fir Forest and Mixed Conifer with Aspen vegetation communities). Six occurrences
have been reported in New Mexico, three of which were found on the Carson (SEINet 2014). This species
is occasionally targeted for weed control, as some species of larkspur are poisonous to livestock.
Additional threats include direct harm to the species itself.

Small-headed Goldenweed

Small-headed goldenweed (Ericameria microcephala) is restricted to granite rock crevices and outcrops
within Ponderosa Pine Forest (NMRPTC 2018). Small-headed goldenweed is abundant on the Tres
Piedras Ranger District of the Carson. Threats include loss of granite rock crevices or direct harm to the
plant itself (NMRPTC 2018).

Tufted Sand Verbena

Tufted sand verbena (Abronia bigelovii) on the Carson is restricted to Todilto gypsum or limy sandstone
in Pifion-Juniper Woodlands on the Canjilon Ranger District (NMRPTC 2018). Threats include loss of
Todilto gypsum or limy sandstone or direct harm to the plant itself. Due to its dependence on sandstone
that is blended with Todilto gypsum or limestone, populations of this plant are isolated on the Carson
(NMRPTC 2018).

Each species of conservation concern is associated with one or more vegetation communities. Vegetation
communities are where the species is known to spend all, or most of its life, or it can be a special
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ecological feature within a vegetation community that provides habitat for a critical life cycle need.
Identifying degraded ecological conditions allows forest staff to best direct their management actions to
maintain or improve conditions for species of conservation concern. Table 43 below shows vegetation
communities and associated species of conservation concern.

Table 43. Vegetation systems, vegetation community within the vegetation systems, and associated species
of conservation concern

Vegetation
System Vegetation Community Name Associated Species of Conservation Concern
Non-forested Alpine tundra, montane and American peregrine falcon, white-tailed ptarmigan,
subalpine grasslands, sagebrush alpine larkspur, Western burrowing owl, Gunnison’s
prairie dog, masked shrew, spotted bat, Ripley’s
milkvetch, tufted sand verbena
High Elevation Bristlecone pine, spruce-fir forest, American peregrine falcon, Northern goshawk,
Forest mixed conifer with aspen masked shrew, Pale Townsend'’s big-eared bat,
robust larkspur
Frequent Fire Mixed conifer with frequent fire, American peregrine falcon, Northern goshawk, Pale
Forest ponderosa pine Townsend’s big-eared bat, spotted bat, Pagosa
milkvetch, Ripley’s milkvetch, robust larkspur, small-
headed goldenweed
Woodlands Pifion-juniper woodland, pifion- American peregrine falcon, Pinyon jay, Pale
juniper sagebrush Townsend’s big-eared bat, spotted bat, Chaco
milkvetch, Chama blazing star, Pagosa milkvetch,
Ripley’s milkvetch, tufted sand verbena
Riparian Wetland riparian, forest and shrub Northern leopard frog, Western boreal toad,
riparian American peregrine falcon, Wilson’s warbler,
Nokomis fritillary butterfly, masked shrew, spotted
bat, water shrew, Arizona Willow, robust larkspur
Aquatic Watershed and water, steams, Northern leopard frog, Western boreal toad, Rio
waterbodies, springs and seeps Grande chub, Rio Grande cutthroat trout, Rio Grande
sucker
Cave-like Cliffs, rocky outcrops, talus slopes, American peregrine falcon, Pale’s Townsend big-

structures and mine adit, cave like structures (caves | eared bat, spotted bat, alpine larkspur, Chaco
Rocky Features and abandoned mines and cliffs and milkvetch, Chama blazing star, small-headed
rocky features) goldenweed, tufted sand verbena

Environmental Consequences for Species of Conservation Concern

Environmental Consequences for Species of Conservation Concern Common to All Alternatives

Effects of probable management activities that could potentially affect wildlife communities can be
grouped into three broad categories: (1) changes in the type, quantity, quality, and spatial arrangement of
suitable ecological conditions; (2) direct mortality, reduced survival, or increased susceptibility to
mortality; and, (3) increased disturbance.

For each species or group of species, the plan considers the extent that ecosystem-level plan components
provide for ecosystem integrity and diversity to meet the ecological conditions necessary for those species
within their range. Species-specific plan components were added as needed. Appendix H lists the forest
wide plan components that would apply to species of conservation concern wildlife, plant, and aquatic
species under all action alternatives. The action alternatives have additional place-based plan components
or objectives which are described in their individual sections. The following analysis applies to plan
components shared in common.
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Ecological Condition

All five alternatives would use mechanical vegetation treatment and wildfire to manage frequent fire
forest (e.g. dry mixed conifer and ponderosa pine) and mechanical vegetation treatment or structural
improvement to manage riparian/water resources (e.g. aquatics, forested riparian) to improve ecological
condition, abundance, and distribution for species that depend on those vegetation communities. These
systems are all highly departed from reference conditions. Current science demonstrates the positive
benefits that forest fuel-reduction treatments can have in terms of improving resiliency in frequent fire-
adapted systems of the west/southwest (Stephens et al. 2012). Conditions and trends in the other
vegetation communities did not raise significant concerns, therefore no objectives were developed for
them. The Carson has, however, identified desired conditions for these other vegetation communities and
would implement management to make progress toward desired conditions as capacity allows.

For species that use frequent fire forests (dry mixed conifer and ponderosa pine), riparian (wetlands and
forested riparian), and aquatic systems, like the American peregrine falcon, Northern goshawk, Pale
Townsend’s big-eared bat, spotted bat, Northern leopard frog, Western boreal toad, masked shrew, water
shrew, Arizona willow, Rio Grande Chub, Rio Grande cutthroat trout, and Rio Grande sucker, the primary
contemporary threat is loss of habitat related to large stand-replacing wildfire, associated run off and
sedimentation that could affect riparian habitat, and reduced in-stream flow. All alternatives would move
ecological condition for these species toward the desired state through desired condition and objectives,
but would vary in magnitude, intensity, and location of treatments based on objectives. Impacts to these
species from different objectives will be discussed by alternatives.

Objectives by Alternative:

e Alternative 1: no objectives

o Alternative 2: Mixed conifer with frequent fire: Mechanically treat at least 5,500 — 10,000 acres,
during each 10-year period following plan approval, and during each 10 year period following plan
approval, treat at least 20,000 — 40,000 acres using a combination of prescribed fire and naturally
ignited wildfire to make progress toward or to maintain desired conditions.

¢ Ponderosa pine forest: Mechanically treat at least 22,000 — 50,000 acres, during each 10-year
period following plan approval, and during the 10 years following plan approval, treat at least
80,000 — 125,000 acres using a combination of prescribed fire and naturally ignited wildfire to
make progress toward or maintain desired conditions.

+ Riparian: Restore structure and function of at least 200 — 300 acres of nonfunctioning and
functioning-at-risk riparian areas annually. Treatments align with priority watersheds.

o Alternative 3: Mixed conifer with frequent fire: Mechanically treat at least 15,000-30,000 acres,
during each 10-year period following plan approval.

+ Ponderosa pine forest: Mechanically treat at least 50,000-100,000 acres, during each 10-year
period following plan approval.

+ Riparian: Restore structure and function of at least 200 — 300 acres of nonfunctioning and
functioning-at-risk riparian areas annually. Treatments align with priority watersheds.

o Alternative 4: Mixed conifer with frequent fire: During each 10 year period following plan
approval, treat at least 25,000 — 50,000 acres using a combination of prescribed fire and naturally
ignited wildfire to make progress toward or to maintain desired conditions.
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+ Ponderosa pine forest: During the 10 years following plan approval, treat at least 100,000-
175,000 acres using a combination of prescribed fire and naturally ignited wildfire to make
progress toward or maintain desired conditions.

+ Riparian: Moved objective to Wetland Jewels Management Area

There could be some localized adverse impacts to these species, but overall, species would continue to
persist. Beneficial impacts include a slight improvement in potentially suitable ecological condition in
frequent fire forests, riparian, and aquatic systems by increasing the amount of habitat in the desired seral
states or properly functioning condition for breeding, roosting, and foraging. Objectives to treat acres in
these departed systems would move those systems toward a vegetative or aquatic state more
complementary to those species’ evolution, especially goshawk.

On the Kaibab National Forest in Arizona, Reynolds et al. (2017) assessed the effects of mixed fire
severity on goshawk productivity in the Warm Fire footprint, a 235 km? fire that burned in ponderosa pine
and mixed-conifer forests. The focus of their study was to assess how low- and high-fire severity affected
nest survival and productivity. They assessed post-fire activity at 20 territories in areas of high and low
fire severity and found that territories that lost more than 75 percent of the forest to moderate- and high-
severity fire were not reoccupied, while territories that lost between 50-75 percent of the forest to
moderate and high severity had only 43 percent reoccupation following the fire. Post-fire occupancy of a
nest area in a burned territory depended on the availability of at least one alternate nest stand in the
territory that had escaped high severity fire. Their study demonstrates management strategies for mixed
fire. Ray and others (2014) found that forest treatments comprised of thinning and prescribed fire in
ponderosa pine forest had relatively minor effects on goshawk occupancy compared to stand-replacing
fire which had occurred in the same area. Their study demonstrated active forest restoration is necessary
in order to avoid more pronounced and widespread degradation or loss of habitat.

Eligible Wild and Scenic Rivers

A comprehensive evaluation of wild and scenic rivers was conducted as part of the plan revision process
which resulted in 51 eligible wild and scenic river segments on the forest. This would have potentially
beneficial impacts by limiting the types of instream infrastructure. Limiting the types of instream
infrastructure would provide habitat connectivity and minimizing ground disturbance on wildlife, plant,
and aquatic species that use riparian and aquatic habitat.

Designated Wilderness and Inventoried Roadless Areas

Designated wilderness (129,119 acres) and inventoried roadless (105,000 acres) areas provide beneficial
impact for habitat connectivity and minimize disturbance to species of conservation concern through
primitive management or lack of road construction.

Developed Winter and Summer Resort Management Area

The developed winter and summer resort management area are permitted ski areas on the Carson. Under
the 1986 Forest Plan, this management area is currently in an altered vegetative state from reference
conditions and would continue to be managed as such under all alternatives. This management area could
possibly decrease habitat connectivity within the boundaries of the management area for forested species
of conservation concern such as northern goshawk. However, this management area could improve
grassland habitat connectivity for masked shrew and other grassland wildlife dependent species. This
management area would also increase ground disturbance from ski area development and increase human
intrusive disturbance to these species under all alternatives. The substantive difference among alternatives
for the developed winter and summer resort management area is under alternative 3, the management area
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is expanded by 921 acres around the Sipapu Ski and Summer Resort. The current Sipapu permitted
boundary is 215 acres and would remain this acreage under all alternatives except alternative 3 where it
would likely be expanded through a separate analysis. The effect of this change is discussed in
Environmental Consequences — Alternative 3.

Climate Change

Climate change has occurred to some degree and will continue in the future. Ramifications of a changing
climate on wildlife are likely to include reduced snowfall or earlier snow melt in the spring, extended
periods of drought or extended dry periods in the spring and summer, more frequent and larger wildfires,
increased insect and disease-induced mortality, and changes in site characteristics that promote type
conversion or vegetation community changes. This pattern is consistent with current trends in other parts
of the west (Fettig et al. 2013).

These changes cause seasonal ranges and food sources for wildlife to shift and can affect the timing of
reproduction. Reduced snowpack and changes in precipitation can affect amphibians by reducing water
levels in lakes and ponds and can affect species that rely on deep or persistent snow. Forested tracts and
remote habitats can also become isolated, reducing landscape connectivity and ecological condition for
species with limited dispersal ability. The timing of spring green up can also affect food availability for
migratory birds or forage conditions for big game. Those species with highly specialized ecological
condition requirements, at the edge of their range, currently in decline, and/or having poor dispersal
abilities may be particularly at risk (National Fish Wildlife and Plants Climate Adaptation Partnership
2012).

Climate change presents an aspect of uncertainty in future conditions, disturbance regimes, and vegetative
and wildlife responses. Strategies that can be used to help reduce impacts from climate change include
managing for diverse conditions, maintaining healthy and connected populations, reducing the risk of
large uncharacteristic fire, preventing and controlling invasive species, and ensuring ecosystem processes
and habitat connectivity (The Heinz Center 2008). While how well each of the alternatives addresses
these strategies varies, it is assumed that to a certain extent, climate change and associated effects to
wildlife would occur under all alternatives. The Climate Vulnerability Assessment for the Carson (USDA
FS 2014a) provides additional information on the vulnerability of the different vegetation communities
and habitat types to climate change.

Summary

Under all alternatives, for all vegetation types except frequent fire forests, future management would be
similar to current management, and consequently, environmental consequences are expected to be similar
under all plan alternatives. All vegetation types are expected to remain either low- to moderately-departed
(at risk) in the near and distant future (Megetation Communities and Fuels). These same conditions and
trends also apply to vegetation-related characteristics such as fire regime, patch size, species composition,
ground cover, and soil condition, as these characteristics are intricately associated with, and are dependent
on, vegetation structure.

The amount of high elevation forest, non-forested, woodlands vegetation systems and abiotic features
(including caves/mines, rocky outcrops, cliffs, canyon habitat, and soils) are not expected to change under
any alternative. For the species of conservation concern bat species, American peregrine falcon,
burrowing owl, and Gunnison’s prairie dog that depend on these vegetation and ecological condition,
their persistence would be maintained through plan components that minimize risk for disturbance. Active
management activities could affect individual animals, but would not affect the species’ capability to
persist over the long-term.
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For all alternatives, future management is concentrated in the frequent fire forest, riparian, and aquatic
systems, which are the most highly departed from reference conditions. Management intensity in these
systems varies by alternative, but overall all alternatives move the Carson toward the desired state (table
5).

Environmental Consequences for Species of Conservation Concern — Alternative 1

The existing 1986 Forest Plan was developed under the 1982 planning rule and does not include the
species of conservation concern concept, however, species of conservation concern are included as part of
the current analysis and would replace regionally sensitive species if alternative 1 was selected. In
accordance with the 1982 planning rule, each proposed species is evaluated in terms of its ability to
persist in the planning unit.

The key ecological conditions for species of conservation concern and the key threats affecting those
conditions are described below for all action alternatives, which follows this section. Because the existing
1986 Forest Plan was not explicitly developed using the coarse-filter, fine-filter approach (a key tenet of
the species diversity requirements under the 2012 rule), alternative 1 would be largely limited to plan
direction from the 1996 amendment, best management practices, and site specific mitigations done at the
project level.

The 1986 Forest Plan, as amended lacks a description of desired conditions for many of the key
ecological characteristics for species of conservation concern, making it harder to ensure projects are
implemented in a consistent manner and that projects are moving toward a common set of desired
conditions and long-term goals. Alternative 1 does not contain plan components that would retain species
specific (fine-filter) wildlife, plant, and aquatic ecological condition such as guidance for rare endemic
species, protections for cave dwelling mammals like bats, and measures that prevent the spread of certain
invasive species including wildlife diseases (e.g., white nose syndrome, chytrid fungus,) and predators
(e.g. bull frog). Current direction for invasive species is primarily focused on noxious weeds. The current
plan is also missing direction that influences animal movement and promotes connectivity of wide
ranging species, such as vegetation patch dynamics. It does provide for protection against physical
obstruction such as wildlife friendly fences and fish passage.

The current 1986 Forest Plan does not define specific desired fire regimes or contain objectives for
frequency of fire to maintain or improve stand structure, maintain or decrease fuel loads, or to achieve
other resource benefits. With the continued lack of fire disturbance, the risk of losing Frequent Fire Forest
vegetation systems to stand-replacing wildfire and the resulting uncharacteristic open state increases over
time. The potential loss of ecological condition components due to large, high-severity wildfires could
have particularly negative effects on species like Northern goshawk, Pale Townsend’s big-eared bat,
spotted bat, Pagosa milkvetch, and robust larkspur. Frequent Fire Forest, Riparian, and Aquatic Systems
are highly departed and trending away from reference conditions, this trend would continue
(Environmental Consequences for Vegetation Communities). Alternative 1 would continue to maintain
current rates of planned and unplanned natural ignition and mechanical vegetation treatment, which
would move those vegetation states toward desired conditions at a slower rate than any of the action
alternatives for Frequent Fire Forest species of conservation concern. Mixed Conifer Frequent Fire would
remain moderately departed under this alternative’s desired condition after 15 years, but would move
closer to the desired state, changing from a departure of 64 percent to 54 percent. Ponderosa Pine Forest
would remain highly departed (82 percent), an improvement from current conditions (92 percent
departure). This would be a slight overall improvement from current conditions.
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Most of the standards and guidelines that have the potential to benefit wildlife in the current 1986 Forest
Plan are also found in the action alternatives in the form of desired conditions, guidelines, or management
approaches. In many places, the current 1986 Forest Plan reiterates existing law, regulation, or policy, but
these are incorporated by reference in the action alternatives and are considered more specifically at the
project level.

Prescriptive (restrictive) standards and guidelines in the current 1986 Forest Plan make it difficult to
apply adaptive management as our understanding about management effects on ecosystems and wildlife
changes. Adaptive management will be essential to effectively manage for climate change and invasive
species in changing and uncertain conditions. Current direction for invasive species is primarily focused
on noxious weeds. Climate change has the potential to affect all wildlife and plant species, and influences
the likelihood of large-scale disturbance (e.g., fire, bark beetle outbreaks) across the landscape.
Alternative 1 does not recognize climate change and offers limited guidance associated with management
activities (e.g., salvage logging, blow down) related to such disturbance events. Guidance for salvage
operations is general in nature and focuses more on the enhancement of timber production rather than an
integrated approach that balances management with other resource values such as wildlife habitat. The
forest would continue to follow existing law, regulation, policy, and best management practices to address
species viability concerns in areas affected by large-scale disturbance.

There is no recommended wilderness under alternative 1.
Summary

In summary, alternative 1 has general direction to protect the diversity of wildlife and plant communities
and seral stages, however, plan direction is based on outputs, rather than outcomes, and fails to address
current scientific thinking on the use of wildland fire and vegetation management as a way to promote
ecological integrity, resilience, and wildlife diversity. Projects and activities would be guided by agency
direction for managing Federally Listed Species and direction to manage Regional Forester’s sensitive
species. Species of conservation concern would continue to persist under this alternative, however this
alternative would make the overall slowest progress for the most species in terms of wildlife ecological
condition improvement out of all the alternatives.

Alternative 1 fails to address or poorly addresses the following over the life of the plan:

e Restoration would not happen at the pace and magnitude needed to have a marked effect on
ecological resilience in a timely manner.

e Climate change, connectivity, and noxious invasive weeds are not explicitly recognized or
incorporated.

e Conflicting management direction for some specie (e.g. Northern goshawk and Mexican spotted
owl).

e Monitoring plan lacks integration across resource areas, was not designed with the concept of
adaptive management, and does not consider key ecological conditions for species of conservation
concern.

e There is no clear direction for watershed improvement or overall riparian health.
e There is no clear direction for specific plant species improvement or how to improve soil condition.

¢ Not based on current and emerging best available scientific information.

Draft Environmental Impact Statement for the Carson National Forest Draft Land Management Plan
169



Chapter 3. Affected Environment and Environmental Consequences

¢ Not developed using course-filter/fine-filter process to provide for Species of Conservation
Concern.

Environmental Consequences for Species of Conservation Concern Common to Action
Alternatives 2, 3, 4, and 5

Action alternatives 2, 3, 4, and 5 are more strategic in nature and integrated than the current 1986 Forest
Plan (alternative 1). All action alternatives were developed using the coarse-filter/fine-filter approach to
develop plan components to support species of conservation concern from the 2012 Planning Rule
(Appendix H). This approach is critical in enabling the adaptive management feedback loop between the
plan and the plan monitoring program and helps ensure that the ecological conditions for species of
conservation concern species are maintained and will provide for their persistence. All action alternatives
include plan direction designed to 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.

Substantive differences among action alternatives include six place-based management areas each having
their own set of plan components. Other substantive differences between action alternatives that could
impact wildlife include the amount of recommended wilderness being proposed, the role of mechanical
treatments and wildland fire as restoration tools, the amount of riparian/aquatic systems restored, and the
amount of roads maintained or decommissioned for ecosystem health. Current science recognizes both
wildland fire and vegetation management as tools through which ecological integrity and resilience can be
managed (Miller & Aplet 2016; Reynolds et al. 2013). The action alternatives more proactively
incorporate this thinking. All action alternatives would provide for a substantial increase in both
prescribed fire and unplanned natural ignitions that are managed for resource benefits. This would have
positive effects for species that use Frequent Fire Forest as well as riparian and aquatic associated species
by decreasing the chance for stand-replacing fires, and thereby decreasing sedimentation from fire flood
events. The action alternatives also make better use of partnerships and collaboration to maintain
ecosystem integrity and resilience. Current science suggests that conservation partnerships are becoming
increasingly important to adaptively manage for climate change (Monahan & Theobald 2018).

As mentioned in alternative 1, adaptive management will be essential to effectively manage for climate
change and associated impacts from disturbance events and invasive species in changing and uncertain
conditions. As a result, the action alternatives include a monitoring plan designed to better inform the
effects and effectiveness of management and progress towards desired conditions. Alternatives 2-5 better
recognize and address the negative effects non-native invasive species and disease can have on ecosystem
integrity and biological diversity. Direction for invasive species was updated and expanded to recognize
the threats to ecosystem resilience from all non-native, invasive, aquatic and terrestrial plants and animals
likely to cause harm to ecosystems. Finally, climate change may push rare and endemic species to the
limits of their range and evolutionary capacity. This is expected to be especially significant in the
southwest, an area already affected by long-term drought. The action alternatives recognize and include
plan components to help address that threat and to reduce the risk of removing ecological condition for
those types of species.

For some species, where disease is a primary risk factor, it will be hard for the forest to mitigate risk
beyond the forest boundaries. This includes species of conservation concern species, Pale Townsends big
eared bat, spotted bat, Western boreal toad, Northern leopard frog, burrowing owl, and Gunnison’s prairie
dog. For these species it will be difficult to prevent intermingling with diseased animals that may come
and go from the forest. Effects of all action alternatives for these species would be similar as they relate to
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managing for the outbreak or continuation of disease contact or spread for species of conservation
concern.

Recommended wilderness is proposed under alternatives 2, 4, and 5 (Table 37). Recommended
wilderness beneficially effects species of conservation concern through its primitive management, which
minimizes disturbance to species of conservation concern and provides habitat connectivity. However, the
Carson would also be more limited in its ability to treat these areas and would rely on wildland fire as its
main restoration tool. Limiting the ability to treat these areas may leave these areas vulnerable to large
stand-replacing wildfire and cause these areas to become more departed in the future. More departed
ecological conditions in the future may negatively affect species of conservation concern dependent on
this habitat by altering seral state conditions. Alternative 2 identifies 9,189 acres for recommended
wilderness, while alternative 5 would include the most recommended wilderness (67,996 acres).

Explicit forestwide plan direction that includes beneficial language to mitigate negative impacts on
species of conservation concern and wildlife, in general, for climate change, nonnative invasive species,
disease, and connectivity which are missing from Alternative 1 include, but are not limited, to plan
components found in Table 38 to Table 40 of the Federally Listed Species section.

These plan components would be beneficial for all wildlife, plant, and aquatic species but especially those
species that depend on riparian systems, frequent-fire adapted ecosystems, aquatic systems, endemic
species/species with restricted distributions, and species that move across large landscapes and use habitat
at multiple spatial scales. These plan components would benefit wildlife species by supporting resilient
and resistant ecosystems and watersheds, which would protect species from the negative effects of
climate change and would give wildlife species the best opportunity to adapt to changing conditions. This
type of plan language, which can be found in the action alternatives, is not explicitly called out under
alternative 1 and should have a more positive effect, as stated above on all species of conservation
concern under all action alternatives.

Species of Conservation Concern and their key ecological components and threats are broadly defined
below. Species have been grouped according to their primary ecological needs and threats to eliminate
redundancy in the analysis. Refer to the affected environment (Ecological Conditions) for the vegetation
community and current departure and trend for each vegetation community associated with species of
conservation concern species. The forestwide plan components described below would apply to species of
conservation concern across all action alternatives.

All Forested Ecosystems including Frequent Fire Forest

(BP, SFF, MCW, MCD, PPF, PJO, PJS): Northern goshawk, Pale Townsend’s big-eared bat, spotted
bat, pinyon jay, Ripley’s milkvetch, American peregrine falcon, robust larkspur, and Chama blazing star.

o Key Ecological Conditions: Structurally diverse mature forests (seral state), conifer forest, structural
heterogeneity, interlocking canopy.

o Key Threats: Risk of loss of ecological condition and habitat fragmentation of conifer forest from
wildfire outside the natural range of variability; fire suppression, and climate change.

Northern goshawk and Ripley’s milkvetch would benefit primarily from objectives that move highly-
departed Frequent Fire Forest toward a more desired state. The objectives and effects differ across the
action alternatives and the total amount of ecological condition moved toward desired conditions over the
15 year life of the plan varies across alternatives. The differing amounts of ecological condition improved
are highlighted in the individual sections for each alternative in their respective vegetation sections. High
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Elevation Forest and Woodlands are only low- to moderately-departed from reference conditions, as such,
objectives were not identified for these systems under the action alternatives.

Coarse filter

Coarse-filter plan components that would benefit the majority of species that depend on Forested
Ecosystems include desired conditions to maintain appropriate structure, composition, and function at the
landscape (1,000-10,000 acres or more), mid- (100-1,000 acres) and fine-scales (less than 10 acres).
Forest that have departed structure also have departed fire regime condition class. Restoring vegetation
structure in Frequent Fire Forest through vegetation management and fuels reduction projects will
improve fire regime condition class and reduce the risk of stand replace fire. Desired conditions that
incorporate varying structural stages, including uneven-aged forest with openings, occasional even-aged
structure with large snags and abundant understory (e.g. coarse woody debris, logs), and old growth
components would guide the implementation of forest management activities that would move Frequent
Fire Forest toward a more favorable departure and trend from that which currently exists. The full range
of life stage needs for rare and endemic plants and terrestrial wildlife (e.g. fledgling, nesting, dispersal,
roosting), as well as conditions that would support an adequate prey base for foraging are provided for at
the landscape (FW-VEG-MCD-DC 1-2, 4, FW-VEG-PPF-DC 1-2, FW-VEG-PPF-DC 4-7); Mid (FW-
VEG-MCD-DC 8-12, FW-VEG-PPF-DC 8-10); and fine scales (FW-VEG-MCD-DC 16, 18, and 19, FW-
VEG-PPF-DC 15-18, FW-VEG-SFF-G 2-4, FW-VEG-ASP-G 3, FW-VEG-MCW-G 3-5, FW-VEG-
MCD-G 3-5, and FW-VEG-PPF-G 5-7).

Where Gambel oak and other hardwoods occur as a component in conifer forest, desired conditions (FW-
VEG-MCD-DC 14 and FW-VEG-PPF-DC 11) would promote their retention during project design to
promote canopy cover and moister site conditions for small mammals, plants, and insects. Retention of
oaks would promote biodiversity and abundant prey for foliage gleaners as well as apex predators.

Although there are no objectives identified for High Elevation Forest or Woodlands, desired conditions
would ensure appropriate composition, structure, and function are accounted for at the landscape (FW-
VEG-BP-DC 1, FW-VEG-SFF-DC 1-2, 4, FW-VEG-MCW-DC 1-2, FW-VEG-MCW-DC 4-6, FW-VEG-
PJO-DC 1-3, FW-VEG-PJO-DC 7-8, FW-VEG-PJS-DC 1-2, FW-VEG-PJS-DC 7-8); mid (FW-VEG-BP-
DC 6-7, FW-VEG-SFF-DC 8-9 and 14, FW-VEG-MCW-DC 8-12, FW-VEG-PJO-DC 9-10, FW-VEG-
PJS-DC 9-10); and fine scales (FW-VEG-SFF-DC 15, FW-VEG-MCW-DC 15, FW-VEG-PJO-DC 13,
FW-VEG-PJS-DC 15).

Additional coarse-filter plan components under the Wildland Fire Management resource area promote
endemic levels of disturbance, natural fire regimes, and restoration activities that would allow all Forest
Ecosystems to be resilient in the face of climate change, drought, and other disturbance. These include:
(FW-FIRE-DC 1-2; FW-FIRE-G 1, 3, 7). A forestwide component specific to disturbances and climate
change in the all Vegetation section (FW-VEG-DC 2) further supports ecosystem resiliency.

The Sustainable Forestry and Forest Products resource area would ensure that private and commercial
timber harvest is used as a restoration tool and desired conditions for this resource (FW-FFP-DC 4-5)
would ensure these types of activities are done in a way that enhances wildlife and aquatic ecological
condition. Within this section are vegetation management Standards (FW-FFP-S 1 and 2) that would
mitigate habitat disturbance and damage that might occur as a result of timber harvest, so that watershed
conditions are protected and the ecological needs of wildlife and aquatic species are maintained.

Fine filter
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In addition to the ecosystem-based components highlighted above, a number of fine-filter, species-
specific plan components were added to address the needs of the species of conservation concern.

Additional fine-filter plan components (FW-VEG-SFF-DC 13 and G 2-4, FW-VEG-MCW-DC 10, FW-
VEG-MCD-DC 12, FW-VEG-PPF-DC 13, FW-VEG-PJO-DC 3 and 7) were added to meet the breeding,
foraging, and roosting needs of Northern goshawk and pinyon jay at the mid-scale (Species Status, Key
Ecological Conditions and Threats).

The following guidelines were added to mitigate disturbance from project management activities that
might cause disturbance during breeding season for pinyon jay and nest failure during the breeding season
for goshawk and peregrine falcon:

FW-VEG-G 3 Vegetation should provide for at-risk species’ habitats, by minimizing disturbance,
providing recovery strategies, and managing for desired levels of key structural elements (e.g., large
old trees and snags, downed woody debris, denser vegetation structure, and soil structure) important
for nesting, rearing, breeding, foraging, and dispersal, to maintain the persistence or contribute to
the recovery of at-risk species.

FW-WFP-G 3 Management activities should avoid disturbance at known active raptor nests and
fledging areas, to maintain the persistence or contribute to the recovery of at-risk species. Timing
restrictions, adaptive percent utilizations, distance buffers, or other means of avoiding disturbance
should be based on the best available information, as well as on site-specific factors (e.g.,
topography and available habitat).°

FW-VEG-SFF-G 5, ASP-G 4, MCW-G 6, MCD-G 6, and PPF-G 8 Human presence should be
minimized in occupied goshawk nest areas during nesting season of March 1 through September
30, to maintain the persistence or contribute to the recovery of at-risk species.

FW-VEG-PJO-G 1 and PJS-G 4 Treatments in PJO should leave key habitat features (i.e., roosting
trees, snags, partially dead or dying trees, large trees, or downed logs) and single or small groups of
medium to large native trees that are widely spaced, with expanses of herbaceous vegetation and
coarse woody debris, to provide for soil productivity, traditional uses (e.g., pifion nut gathering),
and wildlife needs, such as foraging habitat for at-risk species, migratory birds, and other pifion-
juniper obligate species.

FW-VEG-PJO-G 2 and PJS-G 3 Treatments in PJO should avoid creating a sharp, well-defined
edge between dense woodlands and recovered shrublands, to provide foraging habitat of at-risk
species.

Additional fine-filter plan components listed below were added to identify key ecosystems characteristics
associated with Ripley’s milkvetch, Chama blazing star, and robust larkspur.

FW-VEG-DC 19 At-risk plant community habitats (e.g., gypseous or limy sandstones; Mancos
Shale soils; margins of springs; basalt lava flows and cinders; calcareous soil and alkaline clay;
canyons, cliffs, and ledges; granitic soils and igneous rocks; and sandstone rocks and soils) are
present, to maintain self-sustaining populations of associated at-risk plant species.

FW-VEG-S 1 Collection of plant at-risk species shall be for research or scientific purposes only.

FW-VEG-G 3 Vegetation should provide for at-risk species’ habitats, by minimizing disturbance,
providing recovery strategies, and managing for desired levels of key structural elements (e.g., large

6 Birds known to have established nests near preexisting human activities are assumed to be tolerant of the level of activity
present when the nest was established.
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old trees and snags, downed woody debris, denser vegetation structure, and soil structure) important
for nesting, rearing, breeding, foraging, and dispersal, to maintain the persistence or contribute to
the recovery of at-risk species.

e FW-VEG-SFF-DC 16 and MCW-DC 17 Moist soil conditions (e.g., thick litter layers, wet areas,
coarse woody debris, and decaying debris) are maintained and well distributed, within the capacity
of the vegetation community for at-risk species.

e FW-VEG-PPF-DC 19, PJO-DC 14, and PJS-DC 16 Rocky features, outcrops of gypseous or limy
sandstones, volcanic substrate soils, and Mancos Shale soils are present and provide habitat within
the capacity of the vegetation community for at-risk species.

Determination: For species that use all forested ecosystems, including frequent fire forest, and that
depend on interlocking canopies, the ecosystem level plan components should provide the ecological
conditions necessary to maintain persistence for most species in the plan area. However, additional
species-specific components have been added to maintain persistence of Northern goshawk, pinyon jay,
Ripley’s milkvetch, robust larkspur, and Chama blazing star. The combination of ecosystem and species-
specific plan components should provide the ecological conditions necessary to maintain persistence in
the plan area.

Large trees, coarse woody debris (CWD), and snag Associates
(BP, SFF, MCW, MCD, PPF, PJO, PJS, SAGE): Northern goshawk, masked shrew, and Pinyon Jay

e Key Threats: Vegetation management and fire (both unplanned natural ignited and prescribed),
fuelwood collection, natural disturbance (e.g. insect outbreaks, drought), and climate change.

Coarse filter

Many of the species that need diverse forest structure and old growth components are also dependent on
large trees, coarse woody debris, snags, and tree-related components for roosting, foraging, and nesting.
Downed woody material and logs provide important ecological condition for small mammalian prey
species. In addition to the components described above these species would also benefit from a number of
ecosystem-level plan components which would protect these key ecological conditions.

Coarse-filter plan components that would benefit the majority of species that depend on these vegetation
communities include desired conditions to maintain appropriate levels of old trees, snags, nesting
structures (e.g. witches brooms), and downed wood at multiple spatial scales. Forestwide desired
conditions for the different vegetation community include the landscape (FW-VEG-DC 1-4; FW-VEG-
SFF-DC 3-4; FW-VEG-MCW-DC 4-6; FW-VEG-MCD-DC 4-6; FW-VEG-PPF-DC 5-7) and mid (FW-
VEG-SFF-DC 8-9; FW-VEG-MCD 13; FW-VEG-PPF-DC 10).

Forestwide components for All Vegetation communities include guidelines that would leave adequate
number of snags, large trees, and coarse woody material (FW-VEG-G 3 and 4). There are also plan
components that balance the needs of multiple use with wildlife species that need large trees and snags
(FW-REC-G 1). Guideline 1 in Recreation would minimize impacts to these habitat features in developed
and dispersed recreation sites. Ponderosa Pine includes guideline, FW-VEG-PPF-G 1, that vegetation
treatments should be designed to assure continuous recruitment of old growth characteristics across the
landscape over time.

There are also plan components that balance the needs of multiple use with wildlife species that need
large trees and snags (FW-REC-G 1). Guideline 1 in Recreation would minimize impacts to these habitat
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features in developed and dispersed recreation sites. Guidelines within soil, vegetation, and fire (FW-SL-
DC 1-2, FW-SL-G 1, FW-VEG-SFF-G 1, FW-FIRE-G 9) would ensure sufficient levels of woody debris
are maintained during projects and would mitigate negative effects that occur from ground disturbing
activities and prescribed burns that cause soil loss, erosion, compaction, and scarification.

Pinyon jays that use pifion-juniper, particularly tree components including large, old tree and snags for
roosting, nesting and foraging, would benefit from landscape-scale desired conditions that promote
heterogeneity and old growth components in Pifion-Juniper Woodland and Pifion-Juniper Sagebrush (FW-
PJO-DC 1-3, FW-PJO-DC 7-8, PW-PJS-DC 1, and FW-PJS-DC 7-8). Since fuelwood removal can
deplete these components on the landscape, Sustainable Forestry and Forest Products has a desired
condition that would minimize the harvest of these ecological elements (FW-FFP-DC 4-5). This desired
condition would mitigate this threat by ensuring private and commercial timber harvest enhances and
supports wildlife ecological condition, particularly with regard to snags and dying trees.

Fine filter

In addition to the ecosystem-based components highlighted above, a number of fine filter, species-specific
plan components were added to address the needs of the species of conservation concern that utilize tree
features. These include:

Landscape-Scale Desired Conditions (1,000 to 10,000 plus acres)

o FW-VEG-MCW-DC 6, MCD-DC 6, and PPF-DC 7 Dwarf mistletoe infestations may be present
in stands with a Douglas-fir or spruce component, but rarely in other tree species. Infestation size,
severity, and amount of mortality varies among infested stands. Witches’ brooms may be scattered
throughout the infestations, providing structural diversity in the stand and improved foraging and
nesting habitat for wildlife species, such as small mammals (e.g., tree squirrels) and raptors (e.g.,
goshawks and red-tailed hawks).

Mid-Scale Desired Conditions (10 to 1,000 acres)

e FW-VEG-SFF-DC 13, MCW-DC 10, MCD-DC 12, and PPF-DC 13 Forest conditions in
goshawk post-fledging family areas are generally consistent with surrounding forest conditions,
except these forests contain 10-20 percent greater tree density (basal area) than goshawk foraging
areas and the general forest. Goshawk nest areas have forest conditions that are multi-aged, but
are dominated by large trees with relatively denser canopies than other areas.

Fine Scale Desired Conditions (10 acres or less)

o FW-VEG-BP-DC 8, SFF-DC 16, and MCW-DC 17 Moist soil conditions (e.g., thick litter layers,
wet areas, coarse woody debris, and decaying debris) are maintained and well distributed, within
the capacity of the vegetation community for at-risk species.

Guidelines

o FW-VEG-PPF-G 1 Vegetation treatments should be designed such that structural stages and age
classes are proportionally represented to assure continuous recruitment of old growth
characteristics across the landscape over time.

o FW-VEG-MCW-G 1, MCD-G 1, and PPF-G 3 Slash piles should be retained across the landscape
for several years, to increase small mammal occupancy in areas where coarse woody debris is
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deficient and provide nesting habitat and cover for associated wildlife species (e.g., turkeys, birds,
small mammals, reptiles, and invertebrates).

e FW-VEG-PJO-G 1 and PJS-G 4 Treatments in PJO should leave key habitat features (i.e.,
roosting trees, snags, partially dead or dying trees, large trees, or downed logs) and single or
small groups of medium to large native trees that are widely spaced, with expanses of herbaceous
vegetation and coarse woody debris, to provide for soil productivity, traditional uses (e.g., pifion
nut gathering), and wildlife needs, such as foraging habitat for at-risk species, migratory birds,
and other pifion-juniper obligate species.

o FW-VEG-PJO-G 2 and PJS-G 3 Treatments in PJO should avoid creating a sharp, well-defined
edge between dense woodlands and recovered shrublands, to provide foraging habitat of at-risk
species.

Determination: For species that depend on large trees, snags, and course woody debris, the ecosystem
level plan components should provide the ecological conditions necessary to maintain persistence for
most species in the plan area. However, additional species-specific components have been added to
maintain persistence of Northern goshawk, pinyon jay, and masked shrew. The combination of ecosystem
and species-specific plan components should provide the ecological conditions necessary to maintain
persistence in the plan area.

Non-forested Vegetation System Associates

(ALP, MSG, and SAGE): American peregrine falcon, white-tailed ptarmigan, alpine larkspur,
Gunnison’s prairie dog, burrowing owl, masked shrew, spotted bat, Ripley’s milkvetch, and tufted
sand verbena.

o Key Ecological Conditions: diverse herbaceous and shrub composition and structure (herbaceous
understory or open seral states), burrows and soil which supports nesting and or burrowing,
adequate forage, tall grasses for cover and foraging.

o Key Threats: invasive plants, conifer/ woodland encroachment, loss of forage, unmanaged
grazing/herbivory, soil disturbance from multiple uses (e.g. trails, recreation, and grazing), disease.

Coarse Filter

Persistence for species that utilize Non-forested vegetation system is largely realized through desired
conditions for Sagebrush (SAGE), Montane and Subalpine Grassland (MSG), Alpine Tundra (ALP),
Recreation (trails), Sustainable Rangeland and Livestock Grazing (GRZ), and Sustainable Forestry and
Forest Products (FFP) resource areas.

The full range of life stage needs for rare and endemic plants and terrestrial wildlife (e.g. fledgling,
nesting, dispersal, roosting), as well as conditions that would support an adequate prey base for foraging
are provided for at the landscape (FW-VEG-ALP-DC 1-2; FW-VEG-ALP DC 6-8; FW-VEG-MSG-DC 1-
3; FW-VEG-SAGE-DC 1-3); Mid (FW-VEG-MSG-DC 10-11); and fine scales (FW-VEG-MSG-DC 14).

Gunnison’s prairie dog, burrowing owl, masked shrew, and plant species are heavily affected by soil
conditions. There are several plan components for the purpose of improving soil conditions, which would
improve persistence for each of the plan species in this section.

Draft Environmental Impact Statement for the Carson National Forest Draft Land Management Plan
176



Chapter 3. Affected Environment and Environmental Consequences

Desired conditions (FW-VEG-DC 8, FW-VEG-MSG-DC 4, 7, 10-11, FW-VEG-SAGE-DC 9, AND FW-
DC-SL-DC 1-3) would ensure soil condition is satisfactory, and functioning properly as defined by
current Forest Service protocols.

Management approach 5 within all vegetation (VEG) suggests using methods, such as fencing, aerating
soil (decompacting soils), improving livestock grazing strategies, or strategically locating constructed
waters or roads to protect and enhance grassland composition, structure, and productivity and soil
function.

Desired conditions for Sagebrush (FW-VEG-SAGE-DC 1-3) would ensure enough shrub cover exists for
sagebrush obligate species. While desired conditions ( FW-VEG-ALP-DC 1 and 5, FW-VEG-MSG-DC
1, 6, and 9) would maintain appropriate seral states and fire regimes are within Montane Subalpine
Grassland and Alpine and Tundra.

Sustainable Rangeland and Livestock Grazing Plan components (FW-GRZ-DC 4-5, FW-GRZ-S 1, FW-
GRZ-G 5) would ensure livestock grazing is compatible with wildlife needs, that shrubs and forbs are
available, and that grasslands provide adequate cover to sustain species like prairie dog, burrowing owl,
masked shrew, and Northern Leopard frog. Species that use non-forested ecosystems would also benefit
from plan components under the Soils section. Standards and Guidelines for soils would mitigate negative
effects that occur from ground disturbing activities that cause soil loss, erosion, compaction and (FW-SL-
G 1-2; FW-VEG-MSG-S 1; FW-VEG-MSG-G 1).

Fine Filter:

Additional guidelines were added to ensure protective measure are included for species of conservation
concern, during project design:

e FW-VEG-ALP-G 1 Trail construction and maintenance in ALP should minimize disturbance to
at-risk plants and to important key habitat features (e.g., rock outcrops, willows, and talus slopes)
for at-risk species and other alpine dependent species (e.g., yellow-bellied marmot and American
pika), to maintain the persistence of native species.

o FW-VEG-ALP-G 2 To assist breeding and nesting success of at-risk species, adaptive seasonal
use or percent utilizations for livestock grazing should be considered and based on the best
available information, as well as on site-specific factors (e.g., topography and available habitat).

o FW-GRZ-G 4 New range infrastructure (e.g., troughs, tanks) should be designed to avoid long-
term negative impacts to soil resources (e.g., soil compaction and soil loss), to maintain
hydrological function outside the structures’ footprint.

o FW-GRZ-G 5 Salting or mineral supplementation should not occur on or adjacent to areas (e.g.,
known at-risk plant species habitat, riparian areas, wetlands, or archeological sites) that are
especially sensitive to salt and to increased traffic from ungulates, to protect these sites.

e FW-REC-G 1 Recreation activities should be compatible with and managed adaptively to
minimize impacts to at-risk species and ecological desired conditions, including in riparian
management zones (e.g., along streams, around seeps, springs, lakes, and wetlands).

o FW-TFA-G 9 System trails found to adversely impact at-risk species habitats should be
seasonally or permanently closed or alternative travel routes should be developed.
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o FW-TFA-G 10 Where recreation or other management activities have the potential to trample
known populations of at-risk plant species, signs should be posted educating the public to stay on
designated trails and avoid impacts.

Finally, although the threat from sylvatic plague in prairie dogs and burrowing owls are largely beyond
the management authority of the Carson, Management Approach 10 in the Wildlife, Fish, and Plants
section was added to encourage collaboration and actions that help maintain range wide species
persistence.

Determination: For species that use Non-forested vegetation systems, the ecosystem level plan
components and species-specific plan components should provide the ecological conditions necessary to
maintain persistence for most species in the plan area.

Riparian Associates

(Wetland Riparian and Forest and Shrub Riparian): Northern leopard frog, Western boreal toad,
American peregrine falcon, Wilson’s warbler, Nokomis fritillary butterfly, masked shrew, spotted
bat, water shrew, Arizona willow, and robust larkspur

o Key Ecological Conditions: diverse herbaceous and shrub riparian composition and structure

e Key Threats: Loss of riparian ecological condition due to changes in runoff or diversion, Invasive
plants, sedimentation and soil compaction from roads and or activities such as grazing, vegetation,
fire, and recreation management; disease.

Riparian habitat includes wetlands and forested riparian (i.e. willow, cottonwood, and alder) areas
surrounding seeps/springs, perennial streams, lakes, and other water features. Riparian habitat occupies a
very small portion of the forest and ranges from low- to highly-departed, depending on elevation. Species
associated with this type of ecological condition would benefit from plan objectives that move riparian,
including wetlands, ecological conditions toward the desired state. The objectives and effects differ across
action alternatives and the total amount of ecological condition moved toward desired conditions over the
15 year life of the plan varies for each habitat type across alternatives. The differing amounts of
ecological condition improved are highlighted the individual sections for each alternative in their
respective sections.

Plan components that would benefit the majority of species that depend on these vegetation communities
can be found under the Watershed and Water, Riparian Management Zones, Wetland Riparian, Forest and
Shrub Riparian, Non-native Invasive Species, Wildlife, Fish, and Plant, All Vegetation, and Fire and Fuels
sections of the action alternatives. Additional plan components which balance multiple use with wildlife
needs can be found under the Sustainable Grazing and Livestock Management, Roads, and Mineral and
Mining sections.

Coarse Filter

Desired conditions within the Watershed, Riparian Management Zone, Wetland Riparian, and Forest and
Shrub Riparian resource sections (FW-WSW-DC 1-3,; FW-WSW-RMZ-DC 1-8; FW-WSW-RMZ-WR-
DC 1-3; FW-WSW-RMZ-FSR-DC 1-6 ) would move these systems toward proper functioning condition,
while balancing multiple uses with ecological integrity. These components would help to minimize water
diversions and improve hydrologic function, while maintaining systems that are resilient to climate
change and associated disturbances such as fire. Watershed Guideline (FW-WSW-G 1) would ensure that
best management practices are applied to every site-specific project that has the potential to effect
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watershed conditions. Several standards and guidelines (FW-WSW-G 2; FW-WSW-RMZ-G 1-4; FW-
WSW-RMZ-WR-S 1-3) would mitigate adverse effects from road construction or reconstruction (which
can cause sedimentation) and would also rehabilitate in-stream structures which could improve
hydrologic function.

Standards for Sustainable Forestry and Forest Products (FW-FFP-S 1-2) would protect the ecological
integrity of watershed conditions by minimizing potentially adverse effects that could cause soil erosion
and sedimentation during timber harvest operations. Plan components for the Sustainable Rangelands and
Livestock Grazing, Riparian Management Zones resource (FW-GRZ-DC 4-6; FW-GRZ-S 1, FW-GRZ-G
1-3, 5; FW-WSW-RMZ-G 2, FW-WSW-RMZ-STM-DC 11; FW-WSW-RMZ-WB-DC 6) would ensure
associated management activities are compatible with ecological function and supportive of diverse native
plant communities including in wetland and riparian areas/riparian management zones.

For species such as bats that use artificial structures such as stock tanks and drinkers, a standard under
Grazing Management (FW-GRZ-S 3) would ensure structures do not trap those species. Several
guidelines (FW-GRZ-G 3-5) prevent the construction of new structures in riparian management zones and
minimize potentially adverse effects that the construction of such structures may have on soils and
hydrologic function of natural springs sources.

Desired Condition 1 within the Minerals and Mining resource section would minimize impacts to surface
and groundwater resources while facilitating the development of minerals. Guideline under the Riparian
Management Zone resource section (FW-FW-WSW-RMZ-G2) would protect riparian areas from
streambed and flood plain alteration while standards and guidelines for the Transportation and Forest
Access and Special Use resource sections (FW-TFA-G 2-4; FW-SU-S 2; FW-SU-G 4) would minimize
disturbance (e.g. water flow, sedimentation) from the construction of roads and energy corridors by
including mitigations to limit disturbance during project level design.

Non-native plant species can outcompete native species, causing reduction in suitable habitat and
alterations in riparian function while non-native invasive animals and pathogens can cause direct
mortality and predation. These threats are reduced through plan components in the Nonnative Invasive
Species and Wildland Fire Management resource sections of the plan through desired conditions,
standards and guidelines (FW-NIS-DC 1; FW-NIS-S 1-2; FW-NIS-G 1, 3, 5-6; FW-FIRE-G 2-3) that
minimize impacts to wildlife in riparian areas, and would also prevent pathogen transmission.

Fine Filter

Plan components were specifically added to mitigate the specific risk from invasive species and disease
on northern leopard frog and western boreal toad, to ensure vegetation requirements needed by species of
conservation concern species (Wilson’s warbler, Arizona willow, Nokomis fritillary butterfly) are not
removed during project level activities, and that multiple uses (grazing, vegetation treatment and
recreation) minimize impacts on all riparian associate species of conservation concern.

The following standards and guidelines were added to mitigate the specific risk from invasive species and
disease on northern leopard frog and western boreal toad:

o FW-WSW-RMZ-STM-S 1, WB-S 1, SNS-S 1, Management activities in and around streams shall
use decontamination procedures to prevent the spread of non-desirable fungus, disease, nonnative
and invasive biota.
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FW-NIS-S 2 Projects, authorized activities, and special uses shall be designed (e.g., weed-free
hay, off-highway vehicle washing, waders) to reduce the potential for introduction of new species
or spread of existing invasive or undesirable aquatic or terrestrial nonnative populations.

FW-NIS-G 1 When drafting water from streams or other water bodies, measures should be taken
to prevent entrapment of fish and aquatic organisms and the spread of parasites or disease (e.g.,
chytrid fungus, Didiymo, and whirling disease).

FW-NIS-G 6 Preventive measures, such as requiring pre- and post-work cleaning of equipment
and using certified weed-free seed, should be implemented through contracting, permitting, and
other administrative processes. Weed-free plant material should be selected for all seeding and
mulching projects, to restore natural species composition and ecosystem function to the disturbed
area. Plant or seed materials should be used, which are appropriate to the site, capable of
becoming established, and are not invasive.

Additional fine-filter plan components listed below were added to identify key ecosystems characteristics
associated with Wilson’s warbler, Arizona willow, and Nokomis fritillary buttery.

FW-WSW-RMZ-DC 2 Riparian vegetation, particularly native species, support a wide range of
vertebrate and invertebrate animal species. There is adequate recruitment and reproduction to
maintain diverse native plant species composition indicative of the soil moisture conditions for
the site.

FW-WSW-RMZ-WR-DC 1 Necessary soil, hydrologic regime, vegetation, and water
characteristics of WR sustain the system’s ability to support unique physical and biological
attributes and the diversity of associated species (e.g., shrews and voles). Soils’ ability to infiltrate
water, recycle nutrients, and resist erosion is maintained and allows for burrowing by at-risk
species.

FW-WSW-RMZ-WR-DC 4, FSR-DC 9 Microhabitat condition for bog violet (soggy soils under
shrubs and willows) is present, within the capability of vegetation conditions for at-risk species.

FW-WSW-RMZ-WR-DC 5, FSR-DC 10 Nectar sources (e.g., thistle, horsemint, and Joe-pye
weed) are available for at-risk species.

FW-WSW-RMZ-FSR-DC 4 Riparian forest vegetation provides nesting and foraging habitat for
Neotropical migrant birds, raptors, and cavity-dependent wildlife.

FW-WSW-RMZ-FSR-DC 5 Woody riparian species are reproducing and are structurally diverse
with a range of seral states present.

FW-WSW-RMZ-FSR-DC 8 Bebb, coyote, red and Arizona willows are reproducing with a range
of age classes present, where the potential for these species exists.

FW-WSW-RMZ-FSR- DC 12  Dense willow conditions (70 percent cover or greater) are
retained for at-risk species habitat.

FW-WSW-RMZ-FSR- G 1 Connectivity within forest and shrub riparian should be maintained
and enhanced by protecting ecological functions, tree density and growth, and native understory,
to reduce the risk of predation and nest parasitism, and to provide habitat for at-risk and other
wildlife species.
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FW-WSW-RMZ-FSR- G 3 Large mature cottonwood trees should be protected from management
activities that could degrade them as suitable habitat for at-risk species. Projects occurring in
these areas should incorporate restoration prescriptions, to ensure persistence of this habitat type.

The following guidelines were added within to mitigate disturbance from project management
activities to all riparian associate species of conservation concern:

FW-WSW-DC 6 Watersheds support multiple uses (e.g., timber, recreation, grazing) with no
long-term decline in ecological conditions. Short-term impacts occur only when they serve to
improve conditions over the life of the plan.

FW-WSW-RMZ-WR-S 2 In wetland areas, management activities, permitted uses, and structural
developments (e.g., livestock water gaps, pipelines, or other infrastructure) may only occur when
necessary to move towards water, soils, and vegetation desired conditions or to protect life and

property.

FW-WSW-RMZ-FSR-G 1 Connectivity within forest and shrub riparian should be maintained
and enhanced by protecting ecological functions, tree density and growth, and native understory,
to reduce the risk of predation and nest parasitism, and to provide habitat for at-risk and other
wildlife species.

FW-GRZ-S 1 Livestock management shall be compatible with capacity and address ecological
resources (e.g., forage, invasive plants, at-risk species, soils, riparian health, and water quality)
that are departed from desired conditions, as determined by temporally and spatially appropriate
data.

FW-FFP S 2 Timber harvest shall only occur where soil, slope, and watersheds will not be
irreversibly damaged, and protection must be provided for streams, streambanks, shorelines,
lakes, wetlands, other waterbodies, fish, wildlife, recreation (including trails), and aesthetic
resources.

FW-REC-G 1 Recreation activities should be compatible with and managed adaptively to
minimize impacts to at-risk species and ecological desired conditions, including in riparian
management zones (e.g., along streams, around seeps, springs, lakes, and wetlands).

Determination: For species that use riparian and aquatic habitat, the ecosystem level plan components
should provide the ecological conditions necessary to maintain persistence for most species in the plan
area. However, additional species-specific components have been added to maintain persistence of
Northern leopard frog, Western boreal toad, Wilson’s warbler, Nokomis fritillary butterfly, and Arizona
willow. The combination of ecosystem and species-specific plan components should provide the
ecological conditions necessary to maintain persistence in the plan area.

Aguatic Associates

(Streams, waterbodies, seeps/springs, riparian): Northern leopard frog, western boreal toad, Rio
Grande cutthroat trout, Rio Grande chub, and Rio Grande sucker

Key Ecological Conditions: riparian habitat, springs, and permanent and ephemeral water (natural
or artificial).
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o Key Threats: Loss of riparian ecological condition due to changes in water levels or diversion
(altered hydrology), invasive species, predations, sedimentation from roads, and/or activities such
as grazing.

Aguatic habitat include seeps/springs, perennial streams, waterbodies, wetlands, and other water features
that are highly departed. Species associated with this type of habitat would benefit from plan objectives
that move aquatic/riparian ecological conditions toward the desired state. The objectives, total amount of
ecological condition moved toward desired conditions, and effects differ across action alternatives. The
differing amounts of ecological condition improved are highlighted in the individual sections for each
alternative.

Plan components that would benefit the species that depend on aquatic ecosystems can be found under the
Non-native Invasive Species, Wildlife, Fish, and Plants, Watershed, and all Water Resources sections of
the action alternatives. Additional plan components which balance multiple use with wildlife needs can be
found under the Sustainable Grazing and Livestock Management, Special Use, Recreation, and Roads
sections.

Coarse Filter

Desired conditions for the watershed and water, riparian management zones, streams, waterbodies,
springs and seeps resource sections (FW-WSW-DC 1-3; FW-WSW-RMZ-DC 1-8; FW-WSW-RMZ-
STM-DC 1-10; FW-WSW-RMZ-WB-DC 1-5; FW-WSW-RMZ-SNS-DC 1-7) would move these systems
toward proper functioning condition, while balancing multiple uses with ecological integrity. These
components would also improve altered hydrology by minimizing water diversions and improving
hydrologic function, while maintaining systems that are resilient to climate change and associated
disturbances such as fire. Guideline FW-WSW-G 1 would ensure that best management practices are
applied to every site specific project that has the potential to effect the watershed conditions. Several
standards and guidelines (FW-WSW-G 2; FW-WSW-RMZ-G 1-4; FW-WSW-RMZ-WR-S 1-3) would
mitigate adverse effects from road construction or reconstruction (which can cause sedimentation) and
would also rehabilitate in stream structures which could improve hydrologic function. Standards for
sustainable forestry and forest products (FW-FFP-S 1-2) would protect the ecological integrity of
watershed conditions by minimizing potentially adverse effects that could cause soil erosion and
sedimentation during timber harvest operations. Plan components for the sustainable rangelands and
livestock grazing resource (FW-GRZ-DC 4-6; FW-GRZ-S 1; FW-GRZ-G 1-2; FW-GRZ- G 5; FW-WSW-
RMZ-STM-DC 11, FW-WSW-RMZ-WB-DC 6) would ensure associated management activities are
compatible with ecological function and supportive of diverse native plant communities in wetland and
riparian areas/riparian management zones that are adjacent to aquatic systems.

Desired condition FW-WSW-RMZ-STM-DC 4 would promote riparian areas from streambed and flood
plain alteration while guidelines for the roads (FW-WSW-G 2; FW-WSW-RMZ-G 3; FW-TFA-G 1-4;
FW-TFA-G 6) would minimize disturbance (e.g. water flow, sedimentation) from the construction of
roads by including mitigations to limit disturbance in riparian zones during project-level design.

Non-native plant species can outcompete native species, causing reduction in suitable habitat and
alterations in riparian function that may affect water quality; while non-native invasive animals and
pathogens can cause direct mortality and predation to aquatic species. These threats are reduced through
plan components in the Nonnative Invasive Species and Wildland Fire Management resource sections of
the plan through desired conditions, standards and guidelines (FW-NIS-DC 1; FW-NIS-S 1-2; FW-NIS-G
1, 3, 5-6; FW-FIRE-G 2-3) that minimize impacts to wildlife in riparian areas, aquatic habitat, and would
also prevent pathogen transmission.
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Fine Filter
Additional fine filter plan components were added for several at-risk species to mitigate the removal of
tree related features in riparian areas:

Several guidelines were specifically added to mitigate the specific risk from invasive species (including
predation) and disease on species of conservation concern aquatic species, to ensure tree components
needed by species of conservation concern, and to ensure management activities are compatible with the
needs of all species of conservation concern aquatic species and that it promotes desired conditions in
riparian and aquatic ecological conditions:

Desired Conditions

e FW-WSW-DC 2 Ecological components (e.g., soil, vegetation, and fauna) are resilient or adaptive
to disturbances, including human activities, changes in climate patterns, and natural ecological
disturbances (e.qg., fire, drought, flooding, wind, grazing, insects, disease, and pathogens), and
maintain or improve water quality and riparian and aquatic species habitat.

e FW-WSW-DC 3 Soils, riparian areas, and watersheds sustain groundwater quantity and quality, and
recharge in aquifers. The water table is maintained at a level that sustains native riparian and
aquatic vegetation, high productivity, and soil moisture characteristics.

e FW-WSW-DC 4 Aquatic habitats are connected and free from alterations (e.g., temperature regime
changes, lack of adequate streamflow, constructed barriers to aquatic organism passage) to allow
for species migration, connectivity of fragmented populations and genetic exchange. A constructed
barrier to movement exists only to protect native aquatic species from nonnative aquatic species or
for agricultural benefit (e.g., headgates).

e FW-WSW-DC 5 Aquatic and riparian habitats support self-sustaining populations of native fish, as
well as other aquatic and riparian species, and provide the quantity and quality of aquatic and
riparian habitat within reference conditions.

e FW-WSW-DC 6 Watersheds support multiple uses (e.g., timber, recreation, grazing) with no long-
term decline in ecological conditions. Short-term impacts occur only when they serve to improve
conditions over the life of the plan.

o FW-WSW-RMZ-DC 2 Riparian vegetation, particularly native species, support a wide range of
vertebrate and invertebrate animal species. There is adequate recruitment and reproduction to
maintain diverse native plant species composition indicative of the soil moisture conditions for the
site.

e FW-WSW-RMZ-DC 3 Native obligate wetland species dominate herbaceous bank cover.

e FW-WSW-RMZ-DC 4 Riparian vegetation (density and structure) provides site-appropriate shade
to regulate water temperature in streams.

e FW-WSW-RMZ-DC 5 Riparian ecosystems exhibit connectivity between and within aquatic,
riparian, and upland components that reflect their natural linkages and range of variability. Stream
courses and other links provide habitat and movement that maintain and disperse populations of
riparian-dependent species, including beaver. Riparian areas are connected vertically between
surface and subsurface flows.

e FW-WSW-RMZ-STM-DC 2 Stream ecosystems, including ephemeral watercourses, are not
fragmented by infrastructure or development, except when the fragmentation serves to protect
native aquatic species from nonnative aquatic species. Streams provide connectivity important for
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dispersal, access to new habitats, perpetuation of genetic diversity, as well as nesting and foraging
for at-risk species.

o FW-WSW-RMZ-STM-DC 3 Aquatic species are able to move throughout their historic habitat
including opportunities for seasonal and opportunistic movements. Barriers to movement only exist
to protect native aquatic species from nonnative aquatic species or for agricultural benefit (e.g.,
headgates).

e  FW-WSW-RMZ-STM-DC 6 The quantity and timing of stream flows are sustained at levels that
maintain or enhance essential ecological functions, including channel and floodplain morphology,
groundwater recharge, water quality, and stream temperature regulation.

e FW-WSW-RMZ-STM-DC 9 Habitat conditions, as described in stream desired conditions, are
capable of supporting self-sustaining native aquatic species populations. These habitat conditions
include stream characteristics (i.e., riffles, runs, pools, and channel meandering) that allow for
natural processes to occur (e.g., floodplain connectivity and sediment transport). Quality aquatic
habitat is provided by overhanging banks, woody and herbaceous overstory, and instream large
woody debris, to regulate stream temperatures, maintain soil moisture, and provide cover for
riparian species along streams.

e FW-WFP-DC 3 Ecological conditions (Vegetation and Watersheds and Water desired conditions)
provide habitat that contribute to the survival, recovery, and delisting of species under the
Endangered Species Act; preclude the need for listing new species; improve conditions for species
of conservation concern; and sustain both common and uncommon native species.

e FW-WFP-DC4 Habitat conditions (Vegetation and Watersheds and Water desired conditions)
provide the resiliency and redundancy necessary to maintain species diversity and metapopulations.

e FW-WFP-DC 10 All aquatic and riparian habitats are hydrologically functioning and have sufficient
emergent vegetation as described in Watersheds and Water desired conditions or site potential, as
well as macroinvertebrate populations to support resident and migratory species.

e FW-GRZ- DC 4 Livestock grazing and associated management activities are compatible with
ecological function and process (e.g., water infiltration, wildlife habitat, soil stability, and natural
fire regimes).

e FW-FIRE-DC 8 Post-fire restoration and recovery should be provided where critical resource
concerns merit rehabilitation for controlling the spread of invasive species, protecting areas of
cultural concern, protecting critical or endangered species habitat, or protecting other highly valued
resources.

Standards
o FW-WSW-RMZ-STM-S1, WB-S 1, SNS-S1 Management activities in and around streams shall use

decontamination procedures to prevent the spread of non-desirable fungus, disease, nonnative and
invasive biota.

e FW-FPP- S 2 Timber harvest shall only occur where soil, slope, and watersheds will not be
irreversibly damaged, and protection must be provided for streams, streambanks, shorelines, lakes,
wetlands, other waterbodies, fish, wildlife, recreation (including trails), and aesthetic resources.

Guidelines

e FW-WSW-RMZ-STM-G 3 Streambed should contain less than 20 percent fines (sand, silt, clay) in
riffle habitat, to maintain fish spawning.
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e FW-FAC-G 2 Facilities and structures should be designed and maintained to prevent or mitigate
impacts to terrestrial and aquatic species (e.g., bear-proof dumpsters, capped pipe used for fences,
survey markers, and sign post, or wildlife egress in plumbing vents).

e FW-WFP-G 6 To conserve wildlife and fish habitat connectivity, constructed features (e.g.,
exclosures, wildlife drinkers, range improvements, fences, and culverts) should be maintained to
support the purpose(s) for which they were built. Constructed features should be removed when no
longer needed, to restore natural hydrologic function and maintain habitat connectivity.

Management Approaches

e Coordinate with the New Mexico Department of Game and Fish (NMDGF), USFWS, adjacent
Federal and State land managers, and federally recognized tribes regarding listed and native
species; reintroductions, introductions, or transplants and habitat improvements of listed or native
species; control or eradication of nonnative species; and the management of sport and native fishes,
including the identification of refugia for native fish.

o Cooperate with State and Federal wildlife management agencies, to minimize conflicting wildlife
resource issues related to hunted, fished, and trapped species.

o Coordinate with the NMDGF, USFWS, sportsman’s groups, the scientific community, and other
stakeholders regarding information, education, and knowledge gaps as they relate to promoting and
improving wildlife, fish, and plant resources and management.

o Consider coordinating with the New Mexico Department of Game and Fish, so that management
activities are consistent with the agency’s fisheries management plans.

Determination: For species that use riparian and aquatic habitat, the ecosystem level plan components
should provide the ecological conditions necessary to maintain persistence for most species in the plan
area. However, additional species-specific components have been added to maintain persistence of
aquatic species of conservation concern. The combination of ecosystem and species-specific plan
components should provide the ecological conditions necessary to maintain persistence in the plan area.

Cliff, Caves, Mines, Rocky Features Associates

American peregrine falcon, Pale Townsend’s big eared bat, spotted bat, alpine larkspur, Chaco milkvetch,
Chama blazing star, small-headed goldenweed, tufted sand verbena are cliff, caves, mines, rocky features
associates.

e Key ecological conditions: rocky habitats which provide roosting or nest sites and adequate escape
terrain.

o Key threats: loss or disturbance of roosting/nesting sites, disease (e.g. White nose syndrome), direct
damage to plant.

Coarse-filter

Persistence for species that utilize caves, mines, rocky features and cliff ecological condition is largely
realized through the Caves and Abandoned Mines, Cliffs and Rocky Features, Minerals and Mining, and
Recreation sections. Desired conditions and guidelines ensure mining activities will be compatible with
ecosystem health and wildlife ecological condition needs, especially bats, (FW-MM-DC 1-2; FW-WFP-G
7, FW-CRF-G1) and guideline (FW-CAM-G 1) that mine and cave closures are designed to accommodate
historically occurring wildlife. In addition desired conditions and guidelines for caves (FW-CAM-DC 1-3;
FW-CAM-G 3) promote biologic integrity and protection from damage and alteration.
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Desired conditions for cliffs and rocky features (FW-VEG-DC 17-19; FW-VEG-PPF-DC 19; FW-VEG-
PJO-DC 14; FW-VEG-PJS-DC 16; FW-SL-DC 7; FW-CRF-DC 1-3; DA-BOT-DC 1-2) would promote
ecological conditions to support plant and animal species of conservation concern that use these habitat
features. Finally, desired conditions and guidelines for Vegetation Cliffs and Rocky Features, and
Wildlife, Fish, and Plants would also protect non-vegetative habitat components from disturbance (FW-
VEG-DC 13; FW-VEG-G 3; FW-CRF-G 1; FW-WFP-G 3).

Fine-filter

Desired conditions and guidelines were specifically added for some at-risk species to mitigate disturbance
from recreational rock climbing, provide protections from trampling of plants, protection to other species
during the breeding season and at maternity roosts, and to minimize the spread of disease. The following
plan components would especially benefit bats, plants, and peregrine falcon by mitigating these threats.

Standard

FW-VEG-S 1 Collection of plant at-risk species shall be for research or scientific purposes only.

Guidelines

FW-VEG-G 3 Vegetation should provide for at-risk species’ habitats, by minimizing disturbance,
providing recovery strategies, and managing for desired levels of key structural elements (e.qg., large
old trees and snags, downed woody debris, denser vegetation structure, and soil structure) important
for nesting, rearing, breeding, foraging, and dispersal, to maintain the persistence or contribute to
the recovery of at-risk species.

FW-VEG-ALP-G 1 Trail construction and maintenance in ALP should avoid minimize disturbance
to at-risk plants and to important key habitat features (e.g., rock outcrops, willows, and talus slopes)
for at-risk species and other alpine dependent species (e.g., yellow-bellied marmot and American
pika), to maintain the persistence of native species.

FW-VEG-CAM-G 1 Caves or abandoned mines that are to be closed should use the most currently
recommended closure devices, to allow for the continued use of any species determined to be
present in the cave or abandoned mine.

FW-VEG-CAM-G 2 The most current Forest Service guidance or most recent decontamination
procedures should be used in caves and abandoned mines to avoid spread of white-nose syndrome
(Geomyces destructans fungus).

FW-CRF-G 2 Rock climbing and related recreation activities should not disrupt the life processes
of cliff or rocky feature dependent at-risk species (e.g., American peregrine falcon, spotted bat, and
small-headed goldenweed), diminish the function of specialized vegetation (e.g., mosses, lichens,
and small headed goldenweed), to maintain the persistence or contribute to the recovery of at-risk
species.

FW-CRF-G 4 Where recreation or other management activities have the potential to trample known
populations of at-risk plant species, signs should be posted educating the public to stay on
designated trails, to maintain the persistence or contribute to the recovery of at-risk species.

FW-WFP-G 3 Management activities should avoid disturbance at known active raptor nests and
fledging areas, to maintain the persistence or contribute to the recovery of at-risk species. Timing
restrictions, adaptive percent utilizations, distance buffers, or other means of avoiding disturbance
should be based on the best available information, as well as on site-specific factors (e.g.,
topography and available habitat).
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FW-WFP-G 7 Where known bat use and concentrations of bats occur (e.g., maternity colonies,
hibernacula, or seasonal roosts), measures to maintain habitat and reduce disturbance by human
activities through use of seasonal or permanent access restrictions should be used. These habitats
generally include abandoned mines, caves, bridges, rock crevasses, old buildings, or tree snags.

FW-REC-G 1 Recreation activities should be compatible with and managed adaptively to minimize
impacts to at-risk species and ecological desired conditions, including in riparian management
zones (e.g., along streams, around seeps, springs, lakes, and wetlands).

FW-TFA-G 5 Bridges and other structures determined to be important habitat for at-risk wildlife
(birds, bats, etc.) should be retained unless demolition is necessary to ensure public safety.

FW-TFA-G 6 Road construction and maintenance activities should avoid or minimize habitat
disturbance of known at-risk species, to maintain the persistence of at-risk species.

FW-TFA-G 10 Where recreation or other management activities have the potential to trample
known populations of at-risk plant species, signs should be posted educating the public to stay on
designated trails and avoid impacts.

Management Approaches for Caves and Abandoned Mines resource sections:

1.

Currently, neither the cause nor the transmission of white nose syndrome (WNS) is well understood;
however, it is known that a cave or abandoned mine environment containing this fungus is infectious
to hibernating bats. Consider the development of a response plan for WNS through continued
collaboration with the U.S. Fish and Wildlife Service (USFWS), Bat Conservation International, New
Mexico Department of Game and Fish, the National Speleological Society, and others with interests
in conservation management for bat species.

Consider working with public affairs, recreation, invasive species, minerals staffs; State and other
Federal agency partners; and the public to internally and externally increase WNS awareness at local
and regional levels.

Management Approaches for Cliffs and Rocky Features resource section:

1.

Consider additional survey efforts, targeted monitoring, and research on life history and habitat needs,
to fill information gaps on the rare and narrow endemic species that use cliffs and rocky features.

Consider working with public affairs, recreation, invasive species, and minerals staffs; State and other
Federal agency partners; and the public to internally and externally increase the awareness and
valuation of these features, especially for threatened, endangered, and species of conservation concern
(e.g., small-headed goldenweed and peregrine falcon).

Consider partnering with volunteers, rock climbing organizations, other government agencies,
cooperators, and permit holders to help co-manage sustainable rock climbing opportunities, including
planning, design, implementation, operations, and maintenance of rock climbing areas.

Determination: For all species that use Cliff, Caves, Mines, and Rocky Features, the ecosystem level
plan components may not provide the ecological conditions necessary to maintain persistence for most
species in the plan area. Therefore, additional species-specific plan components have been provided. The
combination of ecosystem and species-specific plan components should provide the ecological conditions
necessary to maintain persistence in the plan area for American peregrine falcon, Pale Townsend’s big
eared bat, spotted bat, alpine larkspur, Chaco milkvetch, Chama blazing star, small-headed goldenweed,
and tufted sand verbena.
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Multiple vegetation communities

Some species like American peregrine falcon, masked shrew, and spotted bat use a variety of ecological
conditions. Key ecological conditions for the falcon and spotted bat were addressed above under Cliffs
and Rocky Features. For the masked shrew, the key ecological conditions includes coarse woody debris
and mesic high elevation habitat. These needs would be provided for largely through plan components
under Terrestrial Species Habitats.

Environmental Consequences for Species of Conservation Concern — Alternatives 2 and 5

Alternatives 2 and 5 retain relevant plan direction from alternative 1 but are more responsive to current
science and thinking, while addressing the core themes and significant issues explored during the plan
revision process. The only difference between alternatives 2 and 5 is the amount of recommended
wilderness, which was discussed in the effects common to all action alternatives. The primary difference
between alternatives 2 and 5 and the other alternatives is the addition of three place based Management
Areas with their own plan components, variation among management objectives and restoration, and
objectives for road management. All other plan components would remain the same as those listed under
all action alternatives. In addition to the environmental consequences for all alternatives described earlier,
alternatives 2 and 5 would primarily differ from alternative 1 in the rate and magnitude of ecological
condition restored for riparian dependent species and species affected by frequent-fire adapted ecosystem
treatment.

Frequent Fire Forest vegetation community is moderately to highly departed and trending away from
reference conditions (Ecological Conditions). Alternatives 2 and 5 would increase the current rate of
mechanical treatment (27,500 -60,000 acres during each 10-year period) and the current rate of wildland
fire (100,000-165,000 acres during each 10- year period.

After 15 years, desired conditions for mixed conifer would remain moderately departed but would move
closer to the desired state, changing from departure of 64 percent to 43 percent. While ponderosa pine
forest would remain highly departed, but would move closer to the desired state, changing from 92
percent to 59 percent. This would be an improvement in ecological condition over alternative 1 for
species that depend on frequent fire adapted ecosystems.

Watershed resources, riparian, and aquatic habitats are highly departed and are trending away from
reference conditions. Alternatives 2 and 5 set objectives to restore structure and function of at least 200-
300 acres of riparian areas annually, and objectives to restore, enhance, or maintain 100-150 streams
miles, and 10-20 springs during each 10-year period. This also includes objectives (FW-TFA-O 1-3) and
guidelines (FW-TFA-G 2 and 7) to maintain or decommission roads to improve watershed health.
Alternatives 2 and 5 also set objectives and include plan components (FW-WSW-DC 4-5; FW-WSW-
RMZ-DC 2; FW-WSW-RMZ-STM-DC 2-3, 9; FW-WFP-DC 1-4; FW-WFP-O 3-5) to maintain or restore
the distribution of native aquatic species of conservation concern, especially Rio Grande chub, Rio
Grande cutthroat trout, and Rio Grande sucker. Treatments may occur anywhere on the Carson where they
are determined to be appropriate. These plan components would move riparian and aquatic ecological
condition across the forest closer to a desired state and would increase native aquatic species distribution.
Moving towards desired conditions would improve ecological conditions necessary to maintain
persistence for riparian and aquatic species of conservation concern by decreasing sedimentation and
improving seral state distribution, surface flow timing and duration, and repairing disconnected
floodplains. Improving native aquatic species distribution by improving ecological condition, improving
habitat connectivity, and removing non-native species competition, in coordination with New Mexico
Department of Game and Fish, would increase persistence of aquatic species of conservation concern
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across the forest. Also see riparian associates and aquatic associates under environmental consequences
common to all alternatives for more riparian species discussion.

Under alternatives 2 and 5, increased levels of mechanical and restoration treatments from objectives
would cause increased temporary ground disturbance to Frequent Fire Forest and riparian dependent
species of conservation concern. However, within these alternatives, plan components specifically
addressing soil and ground disturbance are found throughout all sections of the plan (FW-VEG-G 2, FW-
SOIL-G-1 and 2, FW-WSW-DC 2, FW-GRZ-G 4-5, FW-TFA-G 1-2, FW-TFA-G 9-10, FW-REC-G 1,
FW-FFP-S 2, FW-FFP-G-3, and FW-SU-G-1-3). There are also plan components and objectives (FW-
TFA-O 1, FW-TFA-G 3 and 4, and FW-REC-O 6) within this alternative that seek to rehabilitate areas
that are disturbed. The entire suite of plan components addressing this threat can be found in appendix H.

The primary plan components in management areas which could impact species diversity and that differ
from alternatives 3 and 4 include desired conditions and guidelines for grassland maintenance
management area (all ranger districts), Valle Vidal management area (Questa Ranger District), and San
Antonio management area (Tres Piedras Ranger District). Grassland maintenance management area (MA-
GMMA-DC 1) preserves woodlands and ponderosa pine forest in a treeless state to promote forage
production. Areas within this management area have been preserved in a treeless state for over 50 years
and have not been available for woodland dependent species of conservation concern use during this time.
Under alternatives 2 and 5, there are 396,522 acres of woodland ecological condition that would be
improved and would thereby maintain the ability of species of conservation concern to persist within
Woodland vegetation. This management area would increase grassland ecological condition for grassland
dependent species of conservation concern such as burrowing owl and Gunnison prairie dog. The
following grassland maintenance management area plan components would help maintain grassland
dependent species of conservation concern persistence:

¢ MA-GMMA-DC 2 Regeneration, seed head production, and a balance of grass and forb species,
including warm and cool season species, occur in most years and within the capability of soils.

o MA-GMMA-DC 3 Soil function is sustained. Soils are permeable and capable of infiltrating
water to reduce overland flows during precipitation events and allow for burrowing by small
mammals (Gunnison’s prairie dog and masked shrew). Adequate water infiltration discourages
arroyos, gullies, and head cuts from forming in drainages. Existing arroyos and gullies are
stabilizing and recovering.

Valle Vidal management area (MA-VVMA-DC 1, 2, 4, and 5) and San Antonio management area (MA-
SAMA-DC 1, 3-4) are managed for multiple uses, focusing on the restoration and protection of diverse,
resilient, biological communities for future generations, while providing a quality backcountry outdoor
recreation experience. Valle Vidal and San Antonio management areas limit development and road
construction. Existing closed and non-system roads would continue to naturalize and would diminish
watershed and ecological condition impacts from sedimentation and habitat segmentation. Ecological
condition improvement from limiting development and road construction would improve the ability for
species of conservation concern found within these management area to persist. All plan components
within these management areas would provide for species of conservation concern persistence.

Environmental Consequences for Species of Conservation Concern — Alternative 3

The primary difference between alternative 3 and the other alternatives is the addition of two place based
management areas (grassland maintenance management area and off-highway vehicle management area)
with their own unique plan components, and the expansion of the developed winter and summer resort
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management area boundary. The San Antonio and Valle Vidal management areas found in alternatives 2,
4, and 5 are not included in this alternative. Alternative 3 uses mechanical treatment, wildfire, and
fuelwood collection to decrease risk from stand-replacing wildfire and to improve ecosystem function. All
other plan components would remain the same as those listed under all action alternatives.

Alternative 3 has higher restoration objective acres than any other alternative for fire-adapted ecosystems,
and sustainability of springs, wetlands and riparian areas (improved watershed health). An increased
emphasis on restoration intensity emphasizes partnerships to get more work done on the ground to
achieve desired conditions at greater rate than the other alternatives. This should benefit most species that
depend on fire-adapted and riparian ecosystems by improving ecological condition at a faster rate and
intensity in areas that need it most.

Using mechanical treatments with frequent fire forest, there would be an increase to 65,000-130,000 acres
treated during each 10- year period. Acres treated using prescribed fire would remain the same as
alternatives 2 and 5 (100,000-165,000 acres during each 10-year period). Under alternative 3, in 15 years,
desired conditions for Mixed Conifer would remain moderately departed but would move closer to the
desired state, changing from of departure of 64 percent to 33 percent. Ponderosa pine would become
moderately departed (41 percent) an improvement from current conditions (92 percent departure). For
species that depend on fire-adapted ecosystems, this alternative would realize the greatest overall
improvement in ecological condition. However, widespread mechanical treatment under alternative 3
would result in the most ground disturbance and associated effects to understory vegetation. Localized,
short-term impacts to soil stability and erodibility, with subsequent watershed impacts such as increased
sedimentation, would be more likely. There may be higher probability of localized invasive species
distribution and establishment in disturbed areas. Increased sedimentation, increased ground disturbance,
and increases in invasive species distribution would negatively impact species of conservation concern
and their persistence.

This alternative places more emphasis on human uses, therefore road maintenance is emphasized with the
potential to increase road use. Temporary roads would be considered for inclusion into the system to
support multiple use activities and access to the forest as an alternative to decommissioning. In addition,
this alternative proposes an off-highway vehicle management area on the Camino Real Ranger District.
The off-highway vehicle management area would allow cross-country travel opportunities within the
management area to provide challenging terrain for trials motorcycles and off-highway vehicle rock
crawling. The added footprints of increased road activity and the proposed off-highway vehicle
management area would increase ground and soil disturbance and would increase intrusive human
activities (vehicle noise) that would negatively impact species of conservation concern.

Grassland maintenance management area (forestwide) is also proposed under this alternative, and effects
from plan components for Grassland Maintenance management area would be the same as described for
alternatives 2 and 5.

Developed winter and summer resort management areas are permitted ski areas on the Carson. This
management area is currently managed in an altered vegetative state from reference condition and would
continue to be managed as such under alternative 3. However, under this alternative the developed winter
and summer resort management area would be expanded by 921 acres around the Sipapu Ski and Summer
Resort. The current Sipapu permitted boundary is 215 acres and would not change under any alternatives
except alternative 3 where it would likely be expanded through a separate analysis. Expansion of this
boundary would alter current vegetation from a forested to a grassland state, thereby possibly decreasing
frequent fire forest ecological conditions, decreasing habitat connectivity, and would possibly increase
ground disturbance and human intrusive disturbance from ski area development within the expanded part
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of this management area for frequent fire forest species of conservation concern. However, the expansion
of this management area would increase habitat for non-forested species of conservation concern such as
masked shrew. Effects from this management area are analyzed under environmental consequences
common to all alternatives.

This alternative, with increased mechanical treatment, would move departed ecological conditions of
frequent fire forest towards desired condition the fastest. However, the increased mechanical treatment,
potential to increase road use, the inclusion of off-highway vehicle management area, and the expansion
of developed winter and summer resort management area would have the greatest increase in ground
disturbance and human instructive disturbance. Watershed conditions would be worse compared to
alternative 2, with cascading impacts on riparian function, thereby negatively impacting riparian and
aquatic species of conservation concern.

Environmental Consequences for Species of Conservation Concern — Alternative 4

The primary difference between alternative 4 and the other alternatives is the greater use of naturally
ignited wildfires and prescribed fires to achieve restoration objectives (125,000-225,000 acres during each
10-year period) under alternative 4. Mechanical treatment would focus on treating fuels to protect
communities instead of forestwide restoration. Alternative 4 also includes four placed-based management
areas which would have their own plan components. Otherwise, forestwide plan components would be the
same as described previously under environmental consequences for all action alternatives. Under
alternative 4, unplanned ignitions would be encouraged to play their natural role in ecosystems at the
landscape level more than other alternatives. Current understanding of fire and its use has evolved over
the last 50 years and the scientific community now recognizes the beneficial effects lower-intensity
wildfire may have on forest structure and wildlife ecological condition (C. Miller & Aplet 2016). A caveat
to this would be high-intensity, landscape-scale fires that would be detrimental to wildlife species that use
frequent fire-adapted systems.

After 15 years, desired conditions for mixed conifer with frequent fire would remain moderately departed
but would move closer to the desired state, changing from a departure of 64 percent to 44 percent.
Ponderosa pine forest would remain highly departed (71 percent), a moderate improvement from current
conditions (92 percent departure). For species of conservation concern that depend on frequent fire
adapted ecosystems, this alternative would be similar to alternative 2 in terms of overall ecological
condition improved for these two vegetation types. However, the decrease of mechanical treatment could
also put these species at greater risk for reductions of foraging, nesting, and roosting habitat resulting
from uncharacteristic, stand-replacing wildfire.

Proposed Management Areas included under alternative 4 are Wetland Jewels management area
(forestwide), Valle Vidal management area (Questa Ranger District), San Antonio management area (Tres
Piedras Ranger District), and Rio Grande cutthroat trout management area (forestwide). Effects from
these management areas to species of conservation concern are described in more detail below.

Alternative 4 limits motorized access through several means, including stricter guidance regarding the
creation of new permanent or temporary roads (FW-TFA-S 3-4), obliterating or naturalizing double the
number of miles of non-system roads (FW-TFA-O 1), expanding the San Antonio Management Area and
requiring seasonal closures (MA-SAMA-S 8-9), prohibiting new motorized trails within Valle Vidal
management area (MA-VV-S 24), and prohibiting new permanent roads or motorized trails in the Wetland
Jewels Management Area (MA-WJMA-S-1). Direct riparian impacts such as sedimentation and
vegetation removal would be slightly reduced overall. Invasive species spread would be slowed somewhat
related to reduced access by motorized vectors, but treatment to restore riparian function may also be
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made more difficult in some locations. Decreases in ground disturbance, intrusive human activity,
sedimentation, and distribution of invasive species would beneficially impact species of conservation
concern.

Valle Vidal and San Antonio management areas would have similar effects as discussed for alternatives 2
and 5, with the exception of the above discussion on limiting motorized access. Grassland Maintenance
management area is not proposed under this alternative; therefore these areas would revert back to
woodlands or ponderosa pine forest under this alternative. Woodland and Ponderosa Pine dependent
species of conservation concern would have more acres available under this alternative, but grassland
ecological conditions would decrease for Grassland-dependent species of conservation concern.

Wetland Jewels management area would focus road obliteration and riparian restoration work in these
areas rather than in priority watersheds, which is where riparian restoration activities are focused in all
other action alternatives. The efficacy or feasibility of treating these areas is not clearly greater than they
are for treating other locations on the forest. In fact, treatment return on investment is likely to be low,
since 49 percent of the Wetland Jewels management area is in either designated wilderness, recommended
wilderness, or inventoried roadless areas, each of which restricts management options compared to other
forest areas. For example, earth work or moving boulders by hand is more costly, time consuming, and
labor intensive than doing the same work with machinery. Wetland Jewels management area should
benefit aquatic and riparian species of conservation concern species within this management area, but
emphasis on aquatic and riparian restoration within this management area would improve forestwide
ecological conditions for riparian and aquatic vegetation communities at a slower rate and intensity than
other action alternatives.

Rio Grande cutthroat trout management area would focus native aquatic species restoration work in these
areas, rather than forestwide or at the discretion of the New Mexico Department of Game and Fish.
Treatments to remove non-native species (MA-RGCTMA-O 1) and desired condition that improves
connectivity and ecological condition within the Rio Grande cutthroat trout management area (MA-
RGCTMA-DC 1) would increase native aquatic species distribution within this management area.

This alternative would also have the highest negative impact from uncharacteristic stand-replacing
wildfire.

Summary of All Alternatives for Species of Conservation Concern

All alternatives would maintain persistence for species of conservation concern (within the authority of
the Forest Service), however, the rate and magnitude of change to wildlife ecological condition varies by
alternative.

Alternative 1 is limited in terms of its ability to positively affect species persistence, because it lacks clear
desired conditions and guidelines developed using the best available science. It does not reflect the most
current advances in scientific understanding and changes in social, economic and ecological conditions
that have occurred since it was signed and it is the least able to adapt to changing conditions. Alternative 1
also lacks forestwide language that directly addresses the significant threats of disease and invasive, non-
native animals; connectivity; altered hydrology; and restricted and endemic species that are naturally rare.
Plan components for species of conservation concern were not developed using the coarse-filter/fine-filter
process. Overall this alternative would realize the least amount of restoration progress for the most
wildlife species compared to action alternatives. At best, species persistence would be maintained but
ecosystem recovery would be on a slower trajectory than for the action alternatives for most species.
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Alternative 3 focuses on forest products and increased human use. This alternative has more clearly
defined plan components than alternative 1 to better address wildlife species needs at multiple spatial
scales. Under this alternative species are generally protected through specific vegetation community,
Watershed, and Management Area direction, however, in some cases there is additional species-specific
direction that provides even more emphasis and protection for species of conservation concern.
Alternative 3 was specifically developed using a coarse-fine filter process. Alternative 3 has the greatest
ability for maintaining species persistence over time (for the majority of species). This alternative, with
increased mechanical treatment, would move departed ecological condition of Frequent Fire Forest
towards desired condition the fastest. However, increased mechanical treatment, potential to increase road
use, and inclusion of off-highway vehicle management area would have the greatest increase in ground
disturbance. Watershed conditions would be worse compared to alternative 2, with cascading impacts on
riparian function, thereby negatively impacting riparian and aquatic species of conservation concern.

Alternatives 2 and 4 would move ecological condition towards the desired conditions faster than
alternative 1. However, alternative 4 would move riparian and aquatic ecological conditions towards the
desired condition at a slower rate than alternatives 2 or 3, because restoration overall would be slightly
less effective. Alternative 4 would also have the highest negative impact from uncharacteristic, stand-
replacing wildfire. Both alternatives would include the same forestwide plan components for species of
conservation concern as alternative 3.

Alternatives 4 and 5 recommend more new wilderness than alternatives 2 and 3, which would benefit
some species in the short term. However, the forest would be limited to managed wildfires in these areas.
As a result, the net positive impacts from these additions on wildlife would be counterbalanced by the
potentially negative effects that could result from large, stand-replacing wildfire.

Regional Forester's Sensitive Species

The regional forester’s sensitive species program is the Forest Service’s dedicated initiative to conserve
and recover plant and animal species according to Forest Service policy (FSM 2670). The Carson
improves habitat and restore ecosystems for sensitive species through vegetation treatments and
management practices. Sensitive species are those plant and animal species identified by a regional
forester for which population viability is a concern, as evidenced by the following:

e Significant current or predicted downward trends in population numbers or density

e Significant current or predicted downward trends in habitat capability that would reduce a species’
existing distribution.

There are 31 sensitive species known to occur on the Carson spread across all six ranger districts.
Sensitive species are associated with nine distinct vegetation communities as well as aquatic habitat,
caves, and rocky features.

Table 44 shows the districts where each species is known to occur, the amount of habitat potentially
available by vegetation community, and the amount of habitat occupied (if known) for each species.
Occupied habitat is a subset of the total acreage for each vegetation community. Information in the table
is derived from the Ecological Assessment (USDA FS Carson NF 2015a), Carson National Forest
Geographic Information System (GIS) files, the Natural Resource Manager (NRM) system, which is the
database of record for Forest Service, and the Vegetation Dynamics Development Tool model runs from
the vegetation analysis.
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Table 44. Sensitive species, ranger district(s) they occur on, and amount of habitat occupied it known

Potentially
Suitable Habitat in
each Vegetation

Acres or Community or
Amount of Number of
Vegetation Vegetation Community or Occupied Features
Species District Systems Habitat Feature Habitat Forestwide
Northern All Riparian, Wetland Riparian, Streams, Unknown 36,366 acres,
leopard frog Aquatic Waterbodies 1,565 waterbodies
Western Canijilon, Riparian, Canijilon, Trout, and Lagunitas 54 acres 54 acres
boreal toad Tres Aguatic Lakes
Piedras
American All Non- Alpine and Tundra, Montane Unknown 485,809 acres,
peregrine forested, Subalpine Grassland, Unknown amount of
falcon High Sagebrush, Spruce-Fir Forest, Cliff features
Elevation Mixed Conifer with Aspen,
Forest, Mixed Conifer with Frequent
Frequent Fire, Ponderosa Pine Forest,
Fire Forest, Pifion-Juniper Woodland,
Woodlands, Pifion-Juniper Sagebrush,
Riparian, Riparian , Cliffs and Rocky
Cliffs and Features, Waterbodies
Rocky
Features,
Aquatic
Boreal owl All High Spruce-Fir Forest 6,011 acres 144,411 acres
Districts Elevation
except Forest
Jicarilla
Bald eagle All Riparian, Forest and Shrub Riparian, Summer Summer Range —
Aquatic, Waterbodies, Mixed Conifer Range — None, None, Winter
Frequent with Frequent Fire, Ponderosa | Winter Range- Range- 53,549
Fire Forest Pine Forest Unknown acres
Gray vireo Jicarilla | Woodlands Pifion-Juniper Woodland, Unknown 75,921 acres
Pifion-Juniper Sagebrush
Northern All High Mixed Conifer with Frequent 10,974 (post- 93,425 acres,
goshawk Elevation Fire, Mixed Conifer with Aspen, | fledgling family 46,276 acres
Forest, Ponderosa Pine Forest, Spruce- areas) nesting, roosting,
Frequent Fir Forest post fledging.
Fire Forest
Western All Non- Montane Subalpine Grassland, Unknown 184,495 acres,
burrowing forested Sagebrush Unknown amount of
owl Prairie dog colonies
White-tailed | Camino Non- Alpine and Tundra Unknown 4,998 acres
ptarmigan Real, forested
Questa
Rio Grande All Aquatic Streams, Waterbodies 73 miles 1,044 stream miles
chub Districts
except
Jicarilla
Rio Grande All Agquatic Streams, Waterbodies 136 miles 1,044 stream miles
cutthroat Districts
trout except
Jicarilla
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Potentially
Suitable Habitat in
each Vegetation

Acres or Community or
Amount of Number of
Vegetation Vegetation Community or Occupied Features
Species District Systems Habitat Feature Habitat Forestwide
Rio Grande All Aquatic Streams, Waterbodies 69 miles 1,044 stream miles
sucker Districts
except
Jicarilla
Nokomis All Riparian Forest and Shrub Riparian, Unknown 6,725 acres
fritillary Districts Wetland Riparian based on the
butterfly except availability of
Jicarilla violets
Sangre de Questa Aquatic Middle Fork Lake 8 acres 8 acres
Cristo pea
clam
American Camino High Spruce-Fir Forest Unknown 276,196 acres
marten Real, Elevation
Tres Forest
Piedras,
Questa
American Camino Non- Alpine and Tundra, Cliffs and Unknown 9,996 acres
pika Real, forested, Rocky Features
Tres Rocky
Piedras, Features
Questa
Gunnison’s All Non- Montane Subalpine Grassland, Unknown, 184,495 acres,
prairie dog forested Sagebrush Unknown
amount of
colonies
masked All Non- Montane Subalpine Grassland, Unknown 400,623 acres
shrew Districts forested, Spruce-Fir Forest, Bristlecone
except High Pine, Wetland Riparian, Forest
Jicarilla Elevation and Shrub Riparian
Forest,
Riparian
Pale All High Spruce-Fir Forest, Mixed Unknown 199,145 acres, 197
Townsend'’s Elevation Conifer with Frequent Fire, mine adits,
big-eared Forest, Mixed Conifer with Aspen,
bat Frequent Ponderosa Pine Forest, Caves
Fire Forest, and Abandoned Mines
Cave-like/
Mine adit
Structures
spotted bat All Non- Montane Subalpine Grassland, Unknown 308,972 acres,
forested, Sagebrush, Mixed Conifer with Unknown amount of
Frequent Frequent Fire, Ponderosa Pine Rocky and Cliff
Fire forest, Forest, Pifion-Juniper Features
Woodlands, Woodland, Pifion-Juniper
Cliffs and Sagebrush, Cliffs and Rocky
Rocky Features
Features
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Potentially
Suitable Habitat in
each Vegetation

Acres or Community or
Amount of Number of
Vegetation Vegetation Community or Occupied Features
Species District Systems Habitat Feature Habitat Forestwide
water shrew All Riparian Forest and Shrub Riparian Unknown 15,043 acres
Districts
except
Jicarilla
alpine Questa, Non- Alpine and Tundra, Cliffs and 4 Occurrences 9,996 acres
larkspur Camino forested, Rocky Features Unknown
Real Rocky acres
features
Arizona Camino Riparian Forest and Shrub Riparian 13 4,671 acres
willow Real, occurrences,
Tres 50 acres
Piedras,
Questa
Chama Canijilon, | Woodlands, Pifion-Juniper Woodland, 10 32,350 acres
blazing star | El Rito Rocky Pifion-Juniper Sagebrush, Cliffs | occurrences,
Features and Rocky Features Unknown
acres
Pagosa Jicarilla Frequent Ponderosa Pine Forest, Cliffs 1 occurrences, 1,569 acres
milkvetch Fire Forest, and Rocky Features Unknown
Rocky acres
Features
Pecos Camino Non- Alpine and Tundra, Montane 1 occurrences, 16,605 acres
fleabane Real, forested, Subalpine Grassland, Spruce- Unknown
Questa High Fir Forest, Mixed Conifer with acres
elevation Aspen, Cliffs and Rocky
Forest, Features
Rocky
Features
Ripley’s Camino Non- Sagebrush, Ponderosa Pine 31 56,707 acres
milkvetch Real, forested, Forest, Pifion-Juniper Woodland occurrences,
Tres Frequent Pifion-Juniper Sagebrush, PJS Unknown
Piedras, | Fire Forest, acres
Questa | Woodlands
robust All Non- Montane Subalpine Grassland, 3 occurrences, 142,550 acres
larkspur Districts forested, Spruce-Fir Forest Unknown
except High acres
Jicarilla Elevation
Forest
small- Tres Frequent Ponderosa Pine Forest, Cliffs 3 occurrences, 3 occurrences
headed Piedras | Fire Forest, and Rocky Features Unknown
goldenweed Rocky acres
Features
tufted sand | Canjilon | Woodlands, Piflon-Juniper Woodland, 2 occurrences, 2,437 acres
verbena Rocky Pifion-Juniper Sagebrush, Cliffs Unknown
Features and Rocky Features acres
yellow lady- | Camino High Spruce-Fir Forest Unknown 179,755 acres
slipper Real, Elevation
Tres Forest
Piedras,
Questa
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Environmental Consequences for Regional Forester’s Sensitive Species

Environmental Consequences for Regional Forester’'s Sensitive Species Common to All
Alternatives

Effects of probable management activities that could potentially affect wildlife communities can be
grouped into three broad categories: (1) changes in the type, quantity, quality, and spatial arrangement of
suitable habitat; (2) direct mortality, reduced survival, or increased susceptibility to mortality; and, (3)
increased disturbance.

For each species or group of species, the plan considers the extent that ecosystem-level plan components
provide for ecosystem integrity and diversity to meet the ecological conditions necessary for those species
within their range. Species-specific plan components were added as needed. Appendix H lists the
forestwide plan components that would apply to Sensitive Species under all action alternatives. The
action alternatives have additional place-based plan components or objectives which are described in their
individual sections. The following analysis applies to plan components shared in common.

Ecological conditions

All five alternatives would use mechanical vegetation treatment and wildfire to manage Frequent Fire
Forest (e.g. Mixed Conifer Frequent Fire and Ponderosa Pine) and mechanical vegetation treatment or
structural improvement to manage riparian/water resources (e.g. Aquatics, Forested Riparian) to improve
ecological condition, abundance, and distribution for species that depend on those vegetation
communities. These systems are all highly departed from reference conditions. Current science
demonstrates the positive benefits that forest fuel-reduction treatments can have in terms of improving
resiliency in frequent fire-adapted systems of the west/southwest (Stephens et al. 2012). Conditions and
trends in the other vegetation communities did not raise significant concerns, therefore no objectives were
developed for them. The Carson has, however, identified desired conditions for these other vegetation
communities and would implement management to make progress toward desired conditions as capacity
allows.

For species that use Frequent Fire Forests (Dry Mixed Conifer and Ponderosa Pine), Riparian (wetlands
and Forested Riparian), and aquatic systems, like the American peregrine falcon, Northern goshawk, bald
eagle, Pale Townsend’s big-eared bat, spotted bat, Northern leopard frog, Western boreal toad, masked
shrew, water shrew, Arizona willow, Rio Grande Chub, Rio Grande cutthroat trout, and Rio Grande
sucker, the primary contemporary threat is loss of habitat related to large stand-replacing wildfire,
associated run off and sedimentation that could affect riparian habitat, and reduced in-stream flow. All
alternatives would move ecological condition for these species toward the desired state, but would vary in
magnitude, intensity and location of treatments through objectives. These differences are discussed by
alternative. There could be some localized adverse impacts to these species, but overall, species viability
would maintained. Beneficial impacts include a slight improvement in potentially suitable ecological
condition in Frequent Fire Forests, Riparian, and Aquatic systems by increasing the amount of habitat in
the desired seral states or properly functioning condition for breeding, roosting, and foraging. Objectives
to treat acres in departed systems would move those systems toward a vegetative or aquatic state more
complementary to those species’ evolution, especially goshawk.

On the Kaibab National forest in Arizona, Reynolds et al. (2017) assessed the effects of mixed fire
severity on goshawk productivity in the Warm Fire footprint, a 235 km? fire that burned in ponderosa pine
and mixed-conifer forests. Their study demonstrated active forest restoration is necessary in order to
avoid more pronounced and widespread degradation or loss of habitat. The focus of their study was to
assess how low- and high-fire severity affected nest survival and productivity. They assessed post fire
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activity at 20 territories in areas of high and low fire severity and found that territories that lost more than
75 percent of the forest to moderate and high severity fire were not reoccupied, while territories that lost
between 50-75 percent of the forest to moderate and high severity had only 43 percent reoccupation
following the fire. Post-fire occupancy of a nest area in a burned territory depended on the availability of
at least one alternate nest stand in the territory that had escaped high severity fire. Their study
demonstrates management strategies for mixed fire. Ray and others (2014) found that forest treatments
comprised of thinning and prescribed fire in Ponderosa Pine Forest had relatively minor effects on
goshawk occupancy compared to stand-replacing fire which had occurred in the same area.

Eligible wild and scenic rivers

A comprehensive evaluation of wild and scenic rivers was conducted as part of the plan revision process
which resulted in 51 eligible wild and scenic river segments on the forest. This would have potentially
beneficial impacts by limiting the types of instream infrastructure. Limiting the types of instream
infrastructure would provide habitat connectivity and minimizing ground disturbance on wildlife, plant,
and aquatic species that use riparian habitat and aquatic species.

Designated wilderness and inventoried roadless areas

Designated Wilderness (129,119 acres) and Inventoried Roadless (105,000 acres) areas provide beneficial
impact for habitat connectivity and minimize disturbance to species of conservation concern through
primitive management or lack of road construction.

Developed winter and summer resort management area

Developed winter and summer resort management areas are permitted ski areas on the Carson. Under the
1986 Forest Plan, as amended, this management area is currently in an altered vegetative state from
reference condition and would continue to be managed as such under all alternatives. This management
area could possibly decrease habitat connectivity within this boundaries of the management area for
frequent fire forest sensitive species such as Northern goshawk. However, this management area would
improve grassland habitat connectivity for masked shrew and other grassland wildlife dependent species.
This management area would also increase ground disturbance from ski area development and increase
human intrusive disturbance to these species under all alternatives. The substantive difference among
alternatives for Developed Winter and Summer Resort Management Area is under alternative 3, the
management area is expanded by 921 acres around the Sipapu Ski and Summer Resort. The current
Sipapu permitted boundary is 215 acres and would remain this acreage under all alternatives except
alternative 3 where it would likely be expanded through a separate analysis. The effect of this change is
discussed in Environmental Consequences — Alternative 3.

Climate Change

Climate change has occurred to some degree and will continue in the future. Ramifications of a changing
climate on wildlife are likely to include reduced snowfall or earlier snow melt in the spring, extended
periods of drought or extended dry periods in the spring and summer, more frequent and larger wildfires,
increased insect and disease-induced mortality, and changes in site characteristics that promote type
conversion or vegetation community changes. This pattern is consistent with current trends in other parts
of the west (Fettig et al. 2013).

These changes cause seasonal ranges and food sources for wildlife to shift and can affect the timing of

reproduction. Reduced snowpack and changes in precipitation can affect amphibians by reducing water
levels in lakes and ponds and can affect species that rely on deep or persistent snow. Forested tracts and
remote habitats can also become isolated, reducing landscape connectivity and ecological condition for
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species with limited dispersal ability. The timing of spring green up can also affect food availability for
migratory birds or forage conditions for big game. Those species with highly specialized ecological
condition requirements, at the edge of their range, currently in decline, and/or having poor dispersal
abilities may be particularly at risk (National Fish Wildlife and Plants Climate Adaptation Partnership
2012).

Climate change presents an aspect of uncertainty in future conditions, disturbance regimes, and vegetative
and wildlife responses. Strategies that can be used to help reduce impacts from climate change include
managing for diverse conditions, maintaining healthy and connected populations, reducing the risk of
large uncharacteristic fire, preventing and controlling invasive species, and ensuring ecosystem processes
and habitat connectivity (The Heinz Center 2008). While how well each of the alternatives addresses
these strategies varies, it is assumed that to a certain extent, climate change and associated effects to
wildlife would occur under all alternatives. The Climate Vulnerability Assessment for the Carson (USDA
FS 2014a) provides additional information on the vulnerability of the different vegetation communities
and habitat types to climate change.

Summary

Under all alternatives, for all vegetation types except Frequent Fire Forests, future management would be
similar to current management, and consequently, environmental consequences are expected to be similar
under all plan alternatives. All vegetation types are expected to remain either low- to moderately-
departed (at risk) in the near and distant future (MVegetation Communities and Fuels). These same
conditions and trends also apply to vegetation-related characteristics such as fire regime, patch size,
species composition, ground cover, and soil condition, as these characteristics are intricately associated
with, and are dependent on, vegetation structure.

The amount of High Elevation Forest, Non-forested, Woodlands vegetation systems and abiotic features
(including caves/mines, rocky outcrops, cliffs, canyon habitat, and soils) are not expected to change under
any alternative. For the sensitive bat species, American peregrine falcon, burrowing owl, and Gunnison’s
prairie dog that depend on these vegetation and ecological condition, viability would be maintained
through plan components that minimize risk for disturbance. Active management activities could affect
individual animals, but would not lead toward federal listing or loss of viability.

For all alternatives, future management is concentrated in the Frequent Fire Forest, Riparian, and Aquatic
systems which are the most highly departed from reference conditions. Management intensity in these
systems varies by alternative but overall all alternatives move the Carson toward the desired state (Table
5).

Environmental Consequences for Regional Forester’'s Sensitive Species — Alternative 1

The existing 1986 Forest Plan, as amended, was developed under the 1982 planning rule and would have
impacts to sensitive species.

Key ecological conditions for Sensitive Species and key threats affecting those conditions are described
below for all action alternatives which follows this section. Because the existing 1986 Forest Plan, as
amended, was not explicitly developed using the coarse-filter, fine-filter approach (a key tenet of the
species diversity requirements under the 2012 rule), alternative 1 would be largely limited to plan
direction from the 1996 amendment, best management practices and site specific mitigations done at the
project level.
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The 1986 Forest Plan, as amended, lacks a description of desired conditions for many of the key
ecological characteristics for wildlife, making it harder to ensure projects are implemented in a consistent
manner and that projects are moving toward a common set of desired conditions and long-term goals. The
1986 Forest Plan, as amended, does not define specific desired fire regimes, or contain objectives for
frequency of fire to maintain or improve stand structure, maintain or decrease fuel loads, or to achieve
other resource benefits. With the continued lack of fire disturbance, the risk of losing Frequent Fire Forest
vegetation systems to stand-replacing wildfire and the resulting uncharacteristic open state increases over
time. The potential loss of ecological condition components due to large, high-severity wildfires could
have particularly negative effects on species like northern goshawk, Pale Townsend’s big-eared bat,
spotted bat, Pagosa milkvetch, and robust larkspur. Frequent Fire Forest, Riparian, and Aquatic Systems
are highly departed and trending away from reference conditions. Alternative 1 would continue to
maintain current rates of planned and unplanned natural ignition and mechanical vegetation treatment
which would move those vegetation states toward desired conditions at a slower rate than any of the
action alternatives for Frequent Fire Forest sensitive species. Mixed Conifer Frequent Fire would remain
moderately departed under this alternative’s desired condition after 15 years but would move closer to the
desired state, changing from of departure of 64 percent to 54 percent. Ponderosa pine would remain
highly departed (82 percent), an improvement from current conditions (92 percent departure). This would
be a slight overall improvement from current conditions.

Most of the standards and guidelines that have the potential to benefit wildlife in the current 1986 Forest
Plan, as amended, are also found in the action alternatives in the form of desired conditions, guidelines, or
management approaches. In many places, the current 1986 Forest Plan, as amended, reiterates existing
law, regulation, or policy, but these are incorporated by reference in the action alternatives and are
considered more specifically at the project level.

Prescriptive (restrictive) standards and guidelines in the current 1986 Forest Plan, as amended, make it
difficult to apply adaptive management as our understanding about management effects on ecosystems
and wildlife changes. Adaptive management will be essential to effectively manage for climate change
and invasive species in changing and uncertain conditions. Current direction for invasive species is
primarily focused on noxious weeds. Climate change has the potential to affect all wildlife and plant
species and influences the likelihood of large-scale disturbance (e.g., fire, bark beetle outbreaks) across
the landscape. Alternative 1 does not recognize climate change and offers limited guidance associated
with management activities (e.g., salvage logging, blow down) related to such disturbance events.
Guidance for salvage operations is general in nature and focuses more on the enhancement of timber
production rather than an integrated approach that balances management with other resource values such
as wildlife habitat. The forest would continue to follow existing law, regulation, policy, and best
management practices to address species viability concerns in areas affected by large-scale disturbance.

There is no recommended wilderness under alternative 1.

High Elevation Forest (Bristlecone Pine, Spruce-Fir, and Mixed Conifer with Aspen
communities) and Woodlands (Pifion-Juniper Woodland and Pifion-Juniper Sagebrush
Woodland communities)

High elevation sensitive species include American peregrine falcon, boreal owl, northern goshawk,
American marten, masked shrew, Pale Townsend’s big-eared bat, Pecos fleabane, robust larkspur, and
yellow lady slipper. Sensitive species that inhabit woodlands include American peregrine falcon, gray
vireo, spotted bat, Chama blazing star, Ripley’s milkvetch, and tufted sand verbena. Primary threats
common to these species that use High Elevation Forest and Woodlands include the mature forest
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components which include the loss of large trees and snags, down woody debris, and loss of interlocking
canopy which provides nesting, roosting, and foraging habitat.

The current 1986 Forest Plan, as amended, lacks a description of desired conditions for many of the key
ecological characteristics for wildlife within High Elevation Forest and Woodlands. However, the current
1986 Forest Plan, as amended, does provide guidance for individual Sensitive Species, or requires
protection for sensitive species which are addressed outside the plan through site specific best
management practices. For peregrine falcon there is existing guidance to limit disturbance for essential
nesting habitat and timing restrictions during the breeding season and there is also guidance for American
marten to manage or enhance habitat in occupied marten habitat.

Boreal owl, American marten, gray vireo, spotted bat, and Pale-Townsend’s big eared bat could be
affected by fuelwood collection activities. Fuelwood collection would be managed through the permit
system on the forest. Fuelwood permits would be maintained at the existing rate (approximately 15,500
cords annually) for a predicted 225,000 cords over the life of the plan. This is the same for all alternatives.

The quantity and quality of these vegetation communities is not expected to change under the current
plan. High Elevation Forest and Woodland communities all have low to moderate departures from desired
conditions, so there are no treatment objectives for these vegetation communities (see vegetation section).
It is expected that High Elevation Forest would remain as low to moderate departed under this alternative
after 15 years, and with given current rates of treatment, woodlands would improve to a low/moderate
departure category (41 percent to 18 percent (PJO) and 64 percent to 36 percent (PJS).

Determination: Based on the analysis of plan components and the amount of habitat provided for each of
the above species, viability would be maintained for each of the sensitive species dependent on High
Elevation and Woodland communities under the no action alternative. While individual animals could be
impacted by the actions under this alternative, the alternative would not lead toward Federal listing of the
above sensitive species.

Frequent Fire Forest (Ponderosa Pine and Mixed Conifer Frequent Fire communities)

Frequent fire forest sensitive species include American peregrine falcon, bald eagle, northern goshawk,
Pale Townsend’s big-eared bat, spotted bat, Pagosa milkvetch, Ripley’s milkvetch, and small-headed
goldenweed. Primary threats common to these species that use Frequent Fire Forest include the mature
forest components which include the loss of, large trees and snags, down woody debris and loss of
interlocking canopy which provide nesting, roosting and foraging habitat. Sensitive species that depend
on fire adapted ecosystems would benefit from the 1996 plan amendment which includes standards and
guidelines supporting a variety of structural stages, canopy cover, and distribution of snags, large trees
and coarse woody debris across the landscape. In addition, the current rate of treatment would continue to
improve optimal habitat for these species. Based on vegetative dynamic digital tracking modeling (see
Appendix H for descriptions of vegetation states used) the following shows the change in frequent fire
habitat conditions after 15 years:

o Goshawk habitat would increase from 19 percent to 45 percent (93,425 acres to 226,429 acres)

e American peregrine falcon, bald eagle, Pale Townsend’s big-eared bat, spotted bat, and Ripley’s
milkvetch habitat would increase from 14 percent to 20 percent (67,984 acres to 97,010 acres)’.

7 Pagosa milkvetch and small-headed were not included as these species are more dependent on rock and soil features than
vegetation.
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Overall, habitat would increase for Frequent Fire Forest Sensitive Species under this alternative.

Determination: Based on the analysis of plan components and the amount of habitat provided for each of
the above species, viability would be maintained for each of these species dependent on Frequent Fire
Forest communities under the no action alternative. While individual animals could be impacted by the
actions under this alternative, the alternative would not lead toward federal listing of the above sensitive
species. Beneficial impacts would include improvements in ecological conditions for foraging, breeding
and dispersal.

Non-Forested Dependent Species (Alpine and Tundra, Montane and Subalpine Grassland, and
Sagebrush)

Sensitive species that inhabit non-forested vegetation systems include: Northern leopard frog, American
peregrine falcon, Western burrowing owl, white-tailed ptarmigan, Gunnison’s prairie dog, masked shrew,
alpine larkspur, and Pecos fleabane.

The current plan has limited direction related to features needed by sensitive species that depend on alpine
and tundra, grasslands, meadows, and sagebrush. These species and features are indirectly affected by
standards and guidelines for recreational uses and Sustainable Rangelands and Livestock Grazing. Their
main protection is the requirements to protect sensitive species which are addressed outside the plan and
through site specific best management practices. The quantity and quality of these ecosystems and
associated habitat is not expected to change under the current 1986 Forest Plan, as amended. For
peregrine falcon there is existing guidance to limit disturbance for essential nesting habitat and timing
restrictions during the breeding season. For prairie dogs, existing plan direction limits forage
improvement activities and population control projects in areas where prairie dog towns exist to
perpetuate the species, however, there is no mention of disease, which is the species’ primary limiting
factor. Burrowing owls are dependent on the presence of prairie dog colonies, which are largely impacted
by disease. There is no mention of white-tailed ptarmigan and willow retention in the Alpine and Tundra
for this species, other than general sensitive species statement. Masked shrew is largely dictated by the
presence of leaf litter and moisture, which would be provided through understory components specified
through the 1996 plan amendment. Sensitive plant species (alpine larkspur, and Pecos fleabane) found
within non-forested vegetation which rely on soil moisture or rocky substrates would also be provided
through understory components specified through the 1996 plan amendment.

Non-forested vegetation systems all have low to moderate departures from desired conditions, so there are
no treatment objectives for these vegetation communities (see vegetation section). It is expected habitat
condition would remain the same.

Determination: Based on the analysis of plan components and the amount of habitat provided for each of
the above species, viability would be maintained for each of these species dependent on Non-forested
vegetation systems under alternative 1. While individual animals could be impacted by the actions under
this alternative, the alternative would not lead toward federal listing of the above sensitive species.

Riparian and Aquatic Associated Species

Sensitive species that depend on riparian or wetland habitat and either constructed or natural waters
include northern leopard frog, western boreal toad, American peregrine falcon, bald eagle, Rio Grande
cutthroat trout, Rio Grande chub, Rio Grande sucker, Nokomis fritillary butterfly, Sangre de Cristo pea
clam, masked shrew, water shrew, and Arizona willow. Under the current 1986 Forest Plan, as amended,
the objective of the sensitive species category is to keep these species off federal lists through positive
planning and management and ensure that sensitive species and their occupied habits will not be
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adversely impacted without a thorough analysis of significance of such impacts to prevent any trend
toward federal or state listing (USDA FS Carson NF 1986). The current plan does not have any specific
direction for these species, does not recognize landscape pattern or connectivity for wildlife habitat
selection, and limitedly recognizes of the role scale plays in wildlife habitat selection (Weins et al. 2012).
Also, under the current 1986 Forest Plan, as amended, management standards or guidelines are not
detailed enough on how to deal with invasive species and non-native fish or amphibian species to improve
this aquatic species habitat. Invasive species could limit the amount of habitat available to aquatic
Sensitive species. However, there are several standards and guidelines in the current plan that protect
wetland/aquatic habitat on the forest (Riparian-3 and Watershed-2) that include riparian habitat, road
management, and grazing requirements. There is also the guideline to continue activities to improve Rio
Grande cutthroat trout habitat with the objective of securing the species. These requirements would help
maintain viability.

Another effect to riparian and aquatic dependent species is post-fire conditions. Post-fire conditions can
affect downstream species populations. During storm events on recently burned areas, large quantities of
sediment are frequently loaded into streams. Once in the watershed, the increased sediment load can
cover substrate, decrease pool depth, diminish suitable spawning habitat, and reduce fitness by decreasing
the nutritional value of the food base (Rees et al. 2005).

For these species, the amount of habitat is not likely to change from the current condition. There could be
a slight increase in quality of habitat as projects come on line with current objectives to improve
watershed health (300 acres per year), but would be achieved at a slower rate than the other alternatives.
Alternative 1 would have the poorest outcome in terms of improving fire regime condition class and
wetland integrity and the second poorest outcome in terms of improving stream health and riparian habitat
(Environmental Consequences for Watersheds and Water Resources).

Determination: Based on the analysis of plan components and the amount of habitat provided for each of
the above species, viability would be maintained for each of these species dependent on Riparian/Aquatic
Habitat under the no action alternative. While individual animals could be impacted by the actions under
this alternative, the alternative would not lead toward federal listing of the above sensitive species.
Beneficial impacts include slight improvements in riparian habitat and watershed condition class.

Special Habitat Features (Cave-like structures and Cliffs and Rocky features)

American peregrine falcon, American pika, Pale Townsend’s bat, spotted bat, alpine larkspur, Chama
blazing star, Pagosa milkvetch, Pecos fleabane, Ripley’s milkvetch, small-headed goldenweed, and tufted
sand verbena are the Sensitive Species associated with cave-like structures, abandoned mines, rocky
features, or cliffs. The current 1986 Forest Plan, as amended, has limited direction related to features
needed by sensitive species that depend on caves, mines, rocky outcrops, or cliffs.

These species and features are indirectly affected by standards and guidelines for recreational uses,
mineral development, and special use management. Their main protection is the requirements to protect
sensitive species which are addressed outside the plan and through site specific best management
practices. The quantity and quality of these features is not expected to change under alternative 1. For
peregrine falcon there is existing guidance to limit disturbance for essential nesting habitat and timing
restrictions during the breeding season.

Determination: Based on the analysis of plan components and the amount of habitat provided for each of
the above species, viability would be maintained for each of these species dependent on Special Habitat
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Features under the no action alternative. While individual animals could be impacted by the actions under
this alternative, the alternative would not lead toward federal listing of the above sensitive species.

Summary

In summary, alternative 1 has general direction to protect the diversity of wildlife and plant communities
and seral stages. However, plan direction is based on outputs, rather than outcomes, and fails to address
current scientific thinking on the use of wildland fire and vegetation management as a way to promote
ecological integrity, resilience, and wildlife diversity. Projects and activities would be guided by agency
direction for managing federally listed species and direction to manage Regional Forester’s sensitive
species. Viability for Sensitive Species would be maintained or increased slightly under this alternative,
however, this alternative would make the overall slowest progress for the most species in terms of wildlife
ecological condition improvement compared to all of the alternatives.

Alternative 1 fails to address or poorly addresses the following over the life of the plan:

¢ Restoration would not happen at the pace and magnitude needed to have a marked effect on
ecological resilience in a timely manner.

e Climate change, connectivity, and noxious invasive weeds are not explicitly recognized or
incorporated.

e There is conflicting management direction for some species (e.g. northern goshawk).

e Monitoring plan lacks integration across resource areas, was not designed with the concept of
adaptive management and does not consider key ecological conditions for species of conservation
concern.

e There is no clear direction for watershed improvement or overall riparian health.
e There is no clear direction for specific plant species improvement or how to improve soil condition.

¢ Not based on current and emerging best available scientific information.

Environmental Consequences for Regional Forester’s Sensitive Species Common to Action
Alternatives 2, 3, 4, and 5

Action alternatives 2, 3, 4, and 5 are more strategic in nature and integrated than the current 1986 Forest
Plan, as amended (alternative 1). All action alternatives include plan direction designed to 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.

Substantive differences among action alternatives include six place-based management areas, each having
their own set of plan components. Other substantive differences between action alternatives that could
impact wildlife include the amount of recommended wilderness being proposed, the role of mechanical
treatments and wildland fire as restoration tools, the amount of riparian/aquatic systems restored, and the
amount of roads maintained or decommissioned for ecosystem health. Current science recognizes both
wildland fire and vegetation management as tools through which ecological integrity and resilience can be
managed (Miller & Aplet 2016; Reynolds et al. 2013). The action alternatives more proactively
incorporates this thinking. All action alternatives would provide for a substantial increase in both
prescribed fire and unplanned natural ignitions that are managed for resource benefits. This would have
positive effects for species that use Frequent Fire Forest as well as riparian and aquatic associated species
by decreasing the chance for stand-replacing wildfires, and thereby decreasing sedimentation from fire
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flood events. The action alternatives also make better use of partnerships and collaboration to maintain
ecosystem integrity and resilience. Current science suggests that conservation partnerships are becoming
increasingly important to adaptively manage for climate change (Monahan & Theobald 2018).

As mentioned for alternative 1, adaptive management will be essential to effectively manage for climate
change and associated impacts from disturbance events and invasive species in changing and uncertain
conditions. As a result, the action alternatives include a monitoring plan designed to better inform the
effects and effectiveness of management and progress towards desired conditions. Alternatives 2, 3, 4,
and 5 better recognize and address the negative effects non-native invasive species and disease can have
on ecosystem integrity and biological diversity. Direction for invasive species was updated and expanded
to recognize the threats to ecosystem resilience from all non-native, invasive aquatic and terrestrial plants
and animals likely to cause harm to ecosystems. Finally, climate change may push rare and endemic
species to the limits of their range and evolutionary capacity. This is expected to be especially significant
in the Southwest, an area already affected by long-term drought. The action alternatives recognize and
include plan components to help address that threat and to reduce the risk of removing ecological
condition for those types of species.

For some species, where disease is a primary risk factor, it will be hard for the forest to mitigate risk
beyond the forest boundaries. This includes the following Sensitive Species: Pale Townsends big eared
bat, spotted bat, Western boreal toad, Northern leopard frog, burrowing owl, and Gunnison’s prairie dog.
For these species it will be difficult to prevent intermingling with diseased animals that may come and go
from the forest. Effects of all action alternatives for these species would be similar as they relate to
managing for the outbreak or continuation of disease contact or spread for Sensitive Species.

Recommended wilderness is proposed under alternatives 2, 4, and 5 (Table 37). Recommended
wilderness beneficially affects Sensitive Species through its primitive management, which minimizes
disturbance to Sensitive Species and provides habitat connectivity. However, the Carson would also be
more limited in its ability to treat these areas and would rely on wildland fire as its main restoration tool.
Limiting the ability to treat these areas may leave these areas vulnerable to large, stand-replacing wildfire
and cause these areas to become more departed in the future. More departed ecological conditions in the
future may negatively affect Sensitive Species dependent on this habitat. Alternative 2 identifies 9,189
acres for recommended wilderness, while alternative 5 would include the most recommended wilderness
(67,996 acres).

Explicit forestwide plan direction that includes beneficial language to mitigate negative impacts on
Sensitive Species and wildlife, in general, for climate change, nonnative invasive species, disease, and
connectivity which are missing from Alternative 1 include, but are not limited to, plan components found
in Table 38 to Table 40 of the Federally Listed Species section.

These plan components would be beneficial for all wildlife, plant, and aquatic species, but especially
those species that depend on riparian systems, frequent-fire adapted ecosystems, aquatic systems,
endemic species/species with restricted distributions, and species that move across large landscapes and
use habitat at multiple spatial scales. These plan components would benefit wildlife species by supporting
resilient and resistant ecosystems and watersheds, which would protect species from the negative effects
of climate change and would give wildlife species the best opportunity to adapt to changing conditions.
This type of plan language, which can be found in the action alternatives, is not explicitly called out under
alternative 1 and should have a more positive effect on all Sensitive Species under all action alternatives.

Sensitive Species, habitat capability, and threats are broadly defined below for all action alternatives.
Species have been grouped according to the primary ecological needs and threats, to help eliminate
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redundancy in the analysis. Refer to the affected environment (Ecological Conditions) for the vegetation
community and current departure and trend for each vegetation community associated with Sensitive
Species.

High Elevation Forest and Woodlands

Primary threats common to sensitive species that use High Elevation Forest and Woodlands include the
mature forest components, which include the loss of large trees and snags, down woody debris, and loss
of interlocking canopy which provide nesting, roosting and foraging habitat. These species would benefit
from desired conditions, standards, and guidelines that promote the retention of these features at different
spatial scales across the landscape. Plan components for High Elevation Forest and Woodlands would
mitigate those risks.

In addition, forest wide plan components under Wildlife, Fish, and Plants, Wildland Fire Management,
Sustainable Rangelands and Livestock Grazing, and Sustainable Forestry and Forest Products would help
to ensure that species-specific needs would be met during site specific projects. These components would
help to mitigate the effects from ground disturbing projects and provide protection from management
activities. Some species may experience short-term, adverse effects from implementing these actions, but
the long-term net gain would be positive by striving to create ecological balance and restoring the natural
role of fire in the system.

The quantity and quality of these communities is not expected to change under any action alternative.
High Elevation Forest and Woodland communities all have low to moderate departures from desired
conditions, so there are no treatment objectives for these Vegetation communities (Vegetation
Communities and Fuels). It is expected that High Elevation Forest and Woodlands would remain at low to
moderate departed under these alternatives after 15 years.

Determination: Based on the analysis of plan components and the amount of habitat provided for each of
the above species, viability would be maintained for each of these species dependent on High Elevation
and Woodland communities under all action alternatives. While individual animals could be impacted by
the actions under any action alternative, none of the action alternatives would lead toward federal listing
of the above sensitive species.

Frequent Fire Forest

Primary threats common to the Sensitive Species that use Frequent Fire Forest include the mature forest
components, which include the loss of large trees and snags, down woody debris, and loss of interlocking
canopy which provide nesting, roosting and foraging habitat. These species would benefit from desired
conditions, standards, and guidelines that promote the retention of these features at different spatial scales
across the landscape. Plan components for Frequent Fire Forest would mitigate those risks.

In addition, forest wide plan components under Wildlife, Fish, and Plants, Wildland Fire Management,
and Sustainable Forestry and Forest Products would help to ensure that species specific needs would be
met during site specific projects. These components would help to mitigate the effects from ground
disturbing projects and provide protection from management activities. Some species may experience
short-term, adverse effects from implementing these actions, but the long-term net gain would be positive
by striving to create ecological balance and restoring the natural role of fire in the system. Objectives and
effects differ across the action alternatives for Frequent Fire Forest and the total amount of habitat moved
toward desired conditions after 15-year life of the plan varies for each habitat type across alternatives.
The differing amounts of habitat improved are highlighted in the individual sections for each alternative
in their respective sections.
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Non-Forested Dependent Species

Viability for species that utilize Non-forested Vegetation systems is largely realized through desired
conditions, standards, and guidelines for Alpine and Tundra, Montane and Subalpine Grassland, and
Sagebrush Vegetation communities and through the Wildlife, Fish, and Plants, Non-native Invasive
Species, Sustainable Rangelands and Livestock Grazing, and Sustainable Forestry and Forest Products
program areas. The quantity and quality of these communities is not expected to change under any action
alternative. Non-forested Vegetation systems all have low to moderate departures from desired conditions,
so there are no treatment objectives for these vegetation communities (see vegetation section). However,
effects differ across the action alternatives and the total amount of habitat moved toward desired
conditions over the 15-year life of the plan varies for each habitat type across alternatives. The differing
amounts of habitat improved are highlighted in the individual sections for each alternative in their
respective sections.

Riparian and Aquatic Associated Species

Riparian habitat includes wetlands and forested riparian (i.e. willow, cottonwood, and alder) areas
surrounding Aquatic ecosystems (seeps/springs, perennial streams, lakes, and other water features).
Riparian and Aquatic ecosystems occupy a very small portion of the forest and are highly departed.
Species associated with this type of ecosystems would benefit from plan objectives that move
aquatic/riparian habitats toward the desired state. The objectives and effects differ across action
alternatives and the total amount of habitat moved toward desired conditions over the 15-year life of the
plan varies for each habitat type across alternatives. The differing amounts of habitat improved are
highlighted in the individual sections for each alternative in their respective sections.

Plan components under the Wildlife, Fish, and Plants, Non-native Invasive Species, All Vegetation,
Wildland Fire Management, and All Watershed Resources sections would benefit the majority of Riparian
and Aquatic associated Sensitive Species, and are within all action alternatives. Additional plan
components which balance multiple use with wildlife needs can be found under the Sustainable
Rangelands and Livestock Grazing Management, Transportation and Forest Access, Recreation, and
Special Uses sections.

Special Habitat Features

Viability for species that utilize caves, mines, rocky features, and cliff habitat would be maintained
through the Caves and Abandoned Mines, Cliffs and Rocky Features, Recreation, Special Uses, and
Minerals and Mining section. The quantity and quality of these communities is not expected to change
under any action alternative.

Determination: Based on the analysis of plan components and the amount of habitat provided for each of
the above species, viability would be maintained for each of these species dependent on Special Habitat
Features under any action alternative. While individual animals could be impacted by the actions under
any action alternative, none of the action alternatives would lead toward federal listing of the above
sensitive species.

Environmental Consequences for Regional Forester's Sensitive Species — Alternative 2 and
Alternative 5

Alternatives 2 and 5 retain relevant plan direction from alternative 1 but are more responsive to current
science and thinking while addressing the core themes and significant issues explored during the plan
revision process. The only difference between alternatives 2 and 5 is the amount of recommended
wilderness, which was discussed in the effects common to all action alternatives. The primary difference
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between alternatives 2 and 5 and the other alternatives is the addition of three, place-based management
areas with their own plan components, variation among management objectives and restoration, and
objectives for road management. All other plan components would remain the same as those listed under
All Action Alternatives. In addition to the environmental consequences for all alternatives above,
alternatives 2 and 5 would primarily differ from alternative 1 in the rate and magnitude of ecological
condition restored for riparian dependent species and species affected by frequent-fire adapted ecosystem
treatment.

Frequent Fire Forest

Frequent Fire Forest Sensitive Species include American peregrine falcon, bald eagle, northern goshawk,
Pale Townsend’s big-eared bat, spotted bat, Pagosa milkvetch, Ripley’s milkvetch, and small-headed
goldenweed. Sensitive species that depend on Frequent Fire Forest would benefit from plan components
described under All Action Alternatives, however, optimal habitat for each species varies. Frequent Fire
Forest vegetation community is moderately to highly departed and trending away from reference
conditions (see affected environment above and vegetation section of this document). Alternatives 2 and 5
would increase the current rate of mechanical treatment (27,500 - 60,000 acres during each 10-year
period) and the current rate of wildland fire (100,000 -165,000 acres during each 10-year period.

After 15 years desired conditions for Mixed Conifer would remain moderately departed but would move
closer to the desired state, changing from departure of 64 percent to 43 percent. Ponderosa Pine would
remain highly departed, but would move closer to the desired state, changing from 92 percent to 59
percent. This would be an improvement over alternative 1 for species that depend on frequent fire adapted
ecosystems.

Based on vegetative dynamic digital tracking modeling, the following shows the change in frequent fire
habitat conditions in 15 years for Frequent Fire Forest:

e Goshawk habitat would increase from 19 percent to 54 percent (93,425 acres to 269,396 acres)

e American peregrine falcon, bald eagle, Pale Townsend’s big-eared bat, spotted bat, and Ripley’s
milkvetch habitat would increase from 14 percent to 42 percent (67,984 acres to 208,472 acres).

Optimal habitat for the Frequent Fire Forest Associated Sensitive Species would be more than alternative
4 but less than alternative 3.

Under alternatives 2 and 5, increased levels of mechanical and restoration treatments from objectives
would cause increased temporary ground disturbance to Frequent Fire Forest Sensitive Species. However,
within these alternatives plan components specifically addressing soil and ground disturbance are found
throughout all sections of the plan (FW-VEG-G 2, FW-SOIL-G-1 and 2, FW-WSW-DC 2, FW-GRZ-G 4-
5, FW-TFA-G 1-2, FW-TFA-G 9-10, FW-REC-G 1, FW-FFP-S 2, FW-FFP-G-3, and FW-SU-G-1-3).
There are also plan components and objectives (FW-TFA-O 1, FW-TFA-G 3 and 4, and FW-REC-O 6)
within this alternative that seek to rehabilitate areas that are disturbed.

Determination: Based on the analysis of plan components and the amount of habitat provided for each of
the above species, viability would be maintained for each of these species dependent on Frequent Fire
Forest habitat under alternatives 2 and 5. While individual animals could be impacted by the actions
under these alternatives, the alternatives would not lead toward Federal listing of the above sensitive
species. Beneficial effects include improvements in nesting, roosting, and foraging habitat.
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Non-Forested Dependent Species

Sensitive species that inhabit non-forested vegetation systems include: Northern leopard frog, American
peregrine falcon, Western burrowing owl, white-tailed ptarmigan, Gunnison’s prairie dog, masked shrew,
alpine larkspur, and Pecos fleabane.

Alternatives 2 and 5 include plan components for Grassland Maintenance MA, which is within portions
of all ranger districts. Grassland Maintenance management area desired condition MA-GMMA-DC 1
preserves woodlands and Ponderosa Pine Forest in a treeless state to promote forage production. Areas
within this management area have been preserved in a treeless state for approximately over 50 years. This
management area would increase the amount of grassland habitat and the quality of grassland (MA-
GMMA-DC 2-3) for Sensitive Species such as burrowing owl, American peregrine falcon, and Gunnison
prairie dog.

Determination: Based on the analysis of plan components and the amount of habitat provided for each of
the above species, viability would be maintained for each of these species dependent on Non-forested
Habitat under Alternatives 2 and 5. While individual animals could be impacted by the actions under
these alternatives, these alternatives would not lead toward Federal listing of the above sensitive species.

Riparian and Aquatic Associated Species

Sensitive species that depend on riparian or wetland habitat and either constructed or natural waters
include northern leopard frog, western boreal toad, American peregrine falcon, bald eagle, Rio Grande
cutthroat trout, Rio Grande chub, Rio Grande sucker, Nokomis fritillary butterfly, Sangre de Cristo pea
clam, masked shrew, water shrew, and Arizona willow. Watershed resources, Riparian, and Aquatic
Habitats are highly departed and are trending away from reference conditions. Alternatives 2 and 5 set
objectives to restore structure and function of at least 200-300 acres of riparian areas annually, and
objectives to restore, enhance, or maintain 100-150 streams miles, and 10-20 springs during each 10-year
period. This also includes objectives (FW-TFA-O 1-3) and guidelines (FW-TFA-G 2 and 7) to maintain or
decommission roads to improve watershed health. Alternatives 2 and 5 also set objectives and include
plan components (FW-WSW-DC 4-5; FW-WSW-RMZ-DC 2; FW-WSW-RMZ-STM-DC 2-3, 9; FW-
WFP-DC 1-4; FW-WFP-O 3-5) to maintain or restore the distribution of native aquatic species of
conservation concern, especially Rio Grande chub, Rio Grande cutthroat trout, and Rio Grande sucker.
Treatments may occur anywhere on the Carson, where they are determined to be appropriate. These plan
components would move riparian and aquatic ecological condition across the forest closer to a desired
state and would increase native aquatic species distribution. Moving towards desired conditions would
improve ecological conditions necessary for riparian and aquatic Sensitive Species by decreasing
sedimentation and improving seral state distribution, surface flow timing and duration, and repairing
disconnected floodplains. Improving native aquatic species distribution by improving ecological
condition, improving habitat connectivity, and removing non-native species competition, in coordination
with New Mexico Department of Game and Fish, would increase viability of aquatic Sensitive Species
across the forest.

Under alternatives 2 and 5, increased levels of restoration treatments from objectives would cause
increased temporary ground disturbance to riparian and aquatic dependent Sensitive Species. However,
within these alternatives plan components specifically addressing soil and ground disturbance are found
throughout all sections of the plan (FW-VEG-G 2, FW-SOIL-G-1 and 2, FW-WSW-DC 2, FW-GRZ-G 4-
5, FW-TFA-G 1-2, FW-TFA-G 9-10, FW-REC-G 1, FW-FFP-S 2, FW-FFP-G-3, and FW-SU-G-1-3).
There are also plan components and objectives (FW-TFA-O 1, FW-TFA-G 3 and 4, and FW-REC-O 6)
within this alternative that seek to rehabilitate areas that are disturbed.
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For these Riparian and Aquatic associated Sensitive Species, the amount of habitat and the quality of
habitat would increase from the current condition. Desired conditions would be achieved at a faster rate
than alternative 1, and at the same rate as the other action alternatives (Environmental Consequences for
Watersheds and Water Resources).

Determination: Based on the analysis of plan components and the amount of habitat provided for each of
the above species, viability would be maintained for each of these species dependent on Riparian/Aquatic
Habitat under alternatives 2 and 5. While individual animals could be impacted by the actions under these
alternatives, these alternatives would not lead toward Federal listing of the above sensitive species.

All Sensitive Species

Alternatives 2 and 5 include plan components for two other MAs as well that could impact all Sensitive
Species and that differ from alternatives 3 and 4. These MAs include the Valle Vidal management area
(Questa Ranger District), and the San Antonio management area (Tres Piedras Ranger District). Valle
Vidal management area (MA-VVMA-DC 1, 2, 4, and 5) and San Antonio management area (MA-SAMA-
DC 1, 3-4) is managed for multiple uses, focusing on the restoration and protection of diverse, resilient,
biological communities for future generations, while providing a quality backcountry outdoor recreation
experience. Valle Vidal and San Antonio MAs limit development and road construction. Existing closed
and non-system roads would continue to naturalize and would diminish watershed and ecological
condition impacts from sedimentation and habitat segmentation. Limiting development and road
construction within this MAs would increase ecological conditions, but not necessarily increase the
amount of habitat for all Sensitive Species found within these MAs.

Environmental Consequences for Regional Forester’s Sensitive Species — Alternative 3

The primary difference between alternative 3 and the other alternatives is the addition of two place-based
management areas (grassland maintenance management area and off-highway vehicle management area)
with their own unique plan components, and the expansion of the developed winter and summer resort
management area boundary. The San Antonio and Valle Vidal management areas found in alternatives 2,
4, and 5 are not included in this alternative. Alternative 3 uses mechanical treatment, wildfire, and
fuelwood collection to decrease risk from stand replacing wildfire and to improve ecosystem function. All
other plan components would remain the same as those listed under all action alternatives.

Alternative 3 has higher restoration objective acres than any other alternative for fire-adapted ecosystems,
and sustainability of springs, wetlands, and riparian areas (improved watershed health). An increased
emphasis on restoration intensity emphasizes partnerships to get more work done on the ground to
achieve desired conditions at a greater rate than the other alternatives. This should benefit most species
that depend on fire-adapted and riparian ecosystems by improving ecological condition at a faster rate and
higher intensity in areas that need it most.

This alternative places more emphasis on human uses, therefore road maintenance is emphasized, with the
potential to increase road use. Temporary roads would be considered for inclusion into the system to
support multiple use activities and access to the forest as an alternative to decommissioning. In addition,
this alternative proposes off-highway vehicle management area in the Camino Real Ranger District. The
off-highway vehicle management area would allow cross-country travel opportunities within the
management area to provide challenging terrain for trials motorcycles and off-highway vehicle rock
crawling. The added footprints of increased road activity and the proposed off-highway vehicle
management area would increase ground and soil disturbance and would increase intrusive human
activities (vehicle noise) that would negatively impact all sensitive species.
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Frequent Fire Forest

Frequent fire forest sensitive species include American peregrine falcon, bald eagle, northern goshawk,
Pale Townsend’s big-eared bat, spotted bat, Pagosa milkvetch, Ripley’s milkvetch, and small-headed
goldenweed. Using mechanical treatments within frequent fire forest under alternative 3, there would be
an increase to 65,000-130,000 acres treated during each 10-year period. Acres treated using prescribed
fire would remaining the same as alternatives 2 and 5 (100,000-165,000 acres during each 10-year
period). Under alternative 3, in 15 years desired conditions for Mixed Conifer would remain moderately
departed but would move closer to the desired state, changing from departure of 64 percent to 33 percent.
Ponderosa pine would become moderately departed (41 percent); an improvement from current conditions
(92 percent departure). For species that depend on fire adapted ecosystems, this alternative would realize
the greatest overall improvement in ecological condition out of all alternatives, and would benefit such
species as northern goshawk, American peregrine falcon, bald eagle, Pale Townsend’s big-eared bat,
spotted bat, and Ripley’s milkvetch. However, widespread mechanical treatment under alternative 3
would result in the most ground disturbance and associated effects to understory vegetation than other
alternatives. Localized, short-term impacts to soil stability and erodibility, with subsequent watershed
impacts such as increased sedimentation would be more likely. There may be a higher probability of
localized invasive species distribution and establishment in disturbed areas. Increased sedimentation,
increased ground disturbance, and increases in invasive species distribution would negatively impact
Sensitive Species.

Based on vegetative dynamic digital tracking modeling, the following shows the change in frequent fire
habitat conditions in 15 years for Frequent Fire Forest:

o Goshawk habitat would increase from 19 percent to 63 percent (93,425 acres to 315,314 acres)

e American peregrine falcon, bald eagle, Pale Townsend’s big-eared bat, spotted bat, and Ripley’s
milkvetch habitat would increase from 14 percent to 57 percent (67,984 acres to 283,079 acres).

Developed Winter and Summer Resort Management Areas are permitted ski areas on the Carson. This
management area is currently managed in an altered vegetative state from reference condition and would
continue to be managed as such under alternative 3. However, under this alternative the Developed Winter
and Summer Resort Management Area would be expanded by 921 acres around the Sipapu Ski and
Summer Resort. The current Sipapu permitted boundary is 215 acres and would not change under any
alternatives except alternative 3 where it would likely be expanded through a separate analysis. Expansion
of this boundary would alter current vegetation from a forested to a grassland state, thereby possibly
decreasing Frequent Fire Forest ecological conditions, decreasing habitat connectivity, and would
possibly increase ground disturbance and human intrusive disturbance from ski area development within
the expanded part of this management area for frequent fire forest sensitive species. Effects from the
current permitted boundary for this management area are analyzed under Environmental Consequences
Common to All Alternatives

Determination: Based on the analysis of plan components and the amount of habitat provided for each of
the above species, viability would be maintained for each of these species dependent on Frequent Fire
Forest habitat under alternative 3. While individual animals could be impacted by the actions under this
alternative, the alternative would not lead toward federal listing of the above sensitive species.

Non-Forested Dependent Species

Sensitive species that inhabit non-forested vegetation systems include Northern leopard frog, American
peregrine falcon, Western burrowing owl, white-tailed ptarmigan, Gunnison’s prairie dog, masked shrew,
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alpine larkspur, and Pecos fleabane. Grassland Maintenance management area (forestwide) is also
proposed under this alternative, and effects from plan components for Grassland Maintenance
management area would be the same as described for alternatives 2 and 5.

Determination: Based on the analysis of plan components and the amount of habitat provided for each of
the above species, viability would be maintained for each of these species dependent on Non-forested
Habitat under alternative 3. While individual animals could be impacted by the actions under this
alternative, this alternative would not lead toward federal listing of the above sensitive species.

Riparian and Aquatic Associated Species

Sensitive species that depend on riparian or wetland habitat and either constructed or natural waters
include Northern leopard frog, Western boreal toad, American peregrine falcon, bald eagle, Rio Grande
cutthroat trout, Rio Grande chub, Rio Grande sucker, Nokomis fritillary butterfly, Sangre de Cristo pea
clam, masked shrew, water shrew, and Arizona willow. Sensitive species that depend on riparian or
wetland habitat and either constructed or natural waters would realize a modest improvement in habitat.
Alternative 3 set the same objectives as alternatives 2 and 5 to restore structure and function of at least
200-300 acres of riparian areas annually, and objectives to restore, enhance, or maintain 100-150 streams
miles, and 10-20 springs during each 10-year period. This alternative also set objectives and includes plan
components (FW-WSW-DC 4-5; FW-WSW-RMZ-DC 2; FW-WSW-RMZ-STM-DC 2-3, 9; FW-WFP-
DC 1-4; FW-WFP-0 3-5) to maintain or restore the distribution of native aquatic Sensitive species,
especially Rio Grande chub, Rio Grande cutthroat trout, and Rio Grande sucker. Treatments may occur
anywhere on the Carson, where they are determined to be appropriate. These plan components would
move riparian and aquatic ecological condition across the forest closer to a desired state and would
increase native aquatic species distribution. Moving towards desired conditions would improve ecological
conditions necessary for riparian and aquatic Sensitive Species by decreasing sedimentation and
improving seral state distribution, surface flow timing and duration, and repairing disconnected
floodplains. Improving native aquatic species distribution by improving ecological condition, improving
habitat connectivity, and removing non-native species competition, in coordination with New Mexico
Department of Game and Fish, would increase viability of aquatic Sensitive Species across the forest.

However, this alternative places more emphasis on human uses, therefore road maintenance is
emphasized with the potential to increase road use. Temporary roads would be considered for inclusion
into the system to support multiple use activities and access to the forest as an alternative for
decommissioning. In addition, this alternative proposes off-highway vehicle management area in the
Camino Real Ranger District. The off-highway vehicle management area would allow cross-country
travel opportunities within the management area to provide challenging terrain for trials motorcycles and
off-highway vehicle rock crawling. The added footprints of increased road activity and the proposed off-
highway vehicle management area would increase ground and soil disturbance and would increase
intrusive human activities (vehicle noise) that would negatively impact all Sensitive Species, especially
Riparian and Aquatic Sensitive Species.

This alternative with the increased mechanical treatment would move departed ecological condition of
Frequent Fire Forest towards desired condition the fastest. However, the increased mechanical treatment,
potential to increase road use, and the inclusion of off-highway vehicle management area would have the
greatest increase in ground disturbance. Watershed conditions would be worse compared to Alternative 2,
with cascading impacts on riparian function, thereby negatively impacting riparian and aguatic Sensitive
Species.
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Determination: Based on the analysis of plan components and the amount of habitat provided for each of
the above species, viability would be maintained for each of these species dependent on aquatic and
riparian habitat under alternative 3. While individual animals could be impacted by the actions under this
alternative, the alternative would not lead toward Federal listing of the above sensitive species. Beneficial
impacts include a slight improvement in potentially suitable habitat in riparian and spring areas resulting
from improved water features, and hydrology as a result of increased treatment rates in the Mixed Conifer
and Ponderosa Pine vegetation types. The lower risk from large stand replacing wildfire would also
decrease negative effects from associated sedimentation and discharge which can occur as a result of this
events. However, there would also be negative impacts such as increased sedimentation and increase
intrusive human activities from the increase road use.

Environmental Consequences for Regional Forester’s Sensitive Species — Alternative 4

The primary difference between alternative 4 and the other alternatives is the greater use of naturally
ignited wildfires and prescribed fires to achieve restoration objectives (125,000-225,000 acres during each
10-year period). Mechanical treatment would focus on treating fuels to protect communities instead of
forestwide restoration. Alternative 4 also includes four placed-based Management Areas which would
have their own plan components. Otherwise, forestwide plan components would be the same as described
above under Environmental Consequences for All Action Alternatives. Under this alternative, unplanned
ignitions would be encouraged to play their natural role in ecosystems at the landscape level more than
other alternatives. Current thinking on fire and its use has evolved over the last 50 years and the scientific
community now recognizes the beneficial effects lower intensity wildfire may have on forest structure
and wildlife ecological condition (Millar & Stephenson 2015; C. Miller & Aplet 2016). A caveat to this
would be high-intensity landscape-scale fires that would be detrimental to wildlife species that use
frequent fire-adapted systems.

Proposed management areas under alternative 4 include: Wetland Jewels management area (forestwide),
Valle Vidal management area (Questa Ranger District), San Antonio management area (Tres Piedras
Ranger District), and Rio Grande Cutthroat Trout management area (forestwide). Grassland Maintenance
management area is not proposed under this alternative; therefore, these areas would revert to woodlands
or ponderosa pine forest under this alternative. Woodland and ponderosa pine dependent sensitive species
would have more acres available under this alternative, but grassland ecological conditions would
decrease for grassland dependent sensitive species.

Alternative 4 would also limit motorized access through several means including stricter guidance
regarding the creation of new permanent or temporary roads (FW-TFA-S 3-4), obliterating or naturalizing
double the number of miles of non-system roads (FW-TFA-O 1), expanding the San Antonio management
area and requiring seasonal closures (MA-SAMA-S 8-9), prohibiting new motorized trails within Valle
Vidal management area (MA-VV-S 24) and prohibiting new permanent roads or motorized trails in the
Wetland Jewels management area (MA-WJMA-S-1). Riparian impacts such as sedimentation and
vegetation removal would be slightly reduced overall. Invasive species spread would be slowed somewhat
due to reduced access by motorized vectors, but treatment to restore riparian function may also be made
more difficult in some locations. Decreases in ground disturbance, intrusive human activity,
sedimentation, and distribution of invasive species would beneficially impact Sensitive Species.

Valle Vidal and San Antonio MAs would have similar effects as discussed for alternatives 2 and 5, with
the exception of the above discussion on limiting motorized access.
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Frequent Fire Forest

Frequent Fire Forest Sensitive Species include American peregrine falcon, bald eagle, northern goshawk,
Pale Townsend’s big-eared bat, spotted bat, Pagosa milkvetch, Ripley’s milkvetch, and small-headed
goldenweed. After 15 years under alternative 4, desired conditions for mixed conifer with frequent fire
would remain moderately departed but would move closer to the desired state, changing from departure of
64 percent to 44 percent. Ponderosa pine forest would remain highly departed (71 percent) a moderate
improvement from current conditions (92 percent departure). For sensitive species that depend on
frequent fire adapted ecosystems, this alternative would be similar to alternative 2 in terms of overall
ecological condition improved for these two vegetation types. However, the decrease of mechanical
treatment could also put these species at greater risk for reductions of foraging, nesting, and roosting
habitat resulting from uncharacteristic stand-replacing wildfire.

Based on vegetative dynamic digital tracking modeling, the following shows the change in frequent fire
habitat conditions in 15 years:

o Goshawk habitat would increase from 19 percent to 46 percent (93,400 acres to 231,848 acres)

e American peregrine falcon, bald eagle, Pale Townsend’s big-eared bat, spotted bat, and Ripley’s
milkvetch habitat would increase from 14 percent to 27 percent (68,670 acres to 131,418 acres).

This alternative would increase the amount of optimal habitat improved for these species more than
alternative 1, but less than the other action alternatives.

Determination: Based on the analysis of plan components and the amount of habitat provided for each of
the above species, viability would be maintained for each of these species dependent on conifer habitat
under alternative 4. While individual animals could be impacted by the actions under this alternative, the
alternative would not lead toward federal listing of the above sensitive species.

Riparian and Aquatic Associated Species

Sensitive species that depend on riparian or wetland habitat and either constructed or natural waters
include Northern leopard frog, Western boreal toad, American peregrine falcon, bald eagle, Rio Grande
cutthroat trout, Rio Grande chub, Rio Grande sucker, Nokomis fritillary butterfly, Sangre de Cristo pea
clam, masked shrew, water shrew, and Arizona willow. Alternative 4 has the same Watershed, Riparian,
and Aquatic objectives as alternative 2, however, these objectives are focused in Wetland Jewels
management area and Rio Grande Cutthroat Trout MA.

Wetland Jewels management area would focus road obliteration and riparian restoration work in these
areas rather than in priority watersheds, which is where riparian restoration activities are focused in all
other action alternatives. The efficacy or feasibility of treating these areas is not clearly greater than they
are for treating other locations on the forest. In fact, treatment return on investment is likely to be low
since 49 percent of the Wetland Jewels management area is in either designated wilderness, recommended
wilderness, or inventoried roadless areas, each of which restricts management options compared to other
forest areas. For example, earth work or moving boulders by hand is costlier, time consuming, and labor
intensive than doing the same work with machinery (refer to riparian vegetation section). Wetland Jewels
management area should benefit aquatic and riparian Sensitive Species within this management area, but
emphasis on aquatic and riparian restoration within this management area would improve forestwide
ecological conditions for riparian and aquatic vegetation communities at a slower rate than other action
alternatives.
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Rio Grande cutthroat trout management area would focus native aquatic species restoration work in these
areas, rather than forestwide or at the discretion of the New Mexico Department of Game and Fish.
Treatments (MA-RGCTMA-O-1) to remove non-native species and desired condition (MA-RGCTMA-
DC 1) that improves connectivity and ecological condition within the Rio Grande cutthroat trout
management area would increase native aquatic species distribution, within this MA.

Determination: Based on the analysis of plan components and the amount of habitat provided for each of
the above species, viability would be maintained for each of these species dependent on aquatic and
riparian habitat under alternative 4. While individual animals could be impacted by the actions under this
alternative, the alternative would not lead toward federal listing of the above sensitive species. Beneficial
impacts include a slight to moderate improvement in potentially suitable habitat in riparian and aquatic
habitat within Wetland Jewels and Rio Grande Cutthroat Trout MAs. Improvements to forestwide riparian
and aquatic habitat would be at a slower rate and intensity than other action alternatives.

Summary of All Alternatives for Regional Forester’s Sensitive Species

All alternatives would maintain viability of sensitive species (within the authority of the Forest Service),
however the rate and magnitude of change to wildlife ecological condition varies.

Alternative 1 is limited in terms of its ability to positively affect species viability because it lacks clear
desired conditions and guidelines developed using the best available science; it does not reflect the most
current advances in scientific understanding and changes in social, economic, and ecological conditions
that have occurred since it was signed, and it is the least able to adapt to changing conditions. Alternative
1 also lacks forestwide language that directly addresses the significant threats of disease and invasive,
non-native animals, connectivity, altered hydrology, and restricted and endemic species that are naturally
rare. Overall this alternative would realize the least amount of restoration progress for the most wildlife
species compared to the other alternatives. At best, species viability would be maintained but ecosystem
recovery would be on a slower trajectory than for the action alternatives for most species.

Alternative 3 focuses on forest products and increased human use. This alternative has more clearly-
defined plan components than alternative 1 to better address wildlife species needs at multiple spatial
scales. Under this alternative, species are generally protected through specific vegetation community,
watershed, and management area direction. However, in some cases there is additional species specific
direction that provides even more emphasis and protection for Sensitive Species. Alternative 3 has the
greatest ability for maintaining species persistence over time for the majority of species. This alternative,
with increased mechanical treatment, would move departed ecological condition of frequent fire forest
towards desired condition the fastest. However, the increased mechanical treatment, potential to increase
road use, and the inclusion of off-highway vehicle management area would have the greatest increase in
ground disturbance. Watershed conditions would be worse compared to alternative 2, with cascading
impacts on riparian function, thereby negatively impacting riparian and aquatic sensitive species.

Alternatives 2 and 4 would move ecological condition towards desired conditions faster than alternative
1. However, alternative 4 would move riparian and aquatic ecological conditions towards the desired
condition at a slower rate than alternatives 2 or 3 because restoration overall would be slightly less
effective. Alternative 4 would also have the highest negative impact from uncharacteristic, stand-
replacing wildfire. Both alternatives would include the same forestwide plan components for sensitive
species as alternative 3.

Alternatives 4 and 5 proposed more recommended wilderness than alternatives 2 and 3, which would
benefit some species in the short-term. However, the forest would be limited to managed wildfires in
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these areas. As a result, the net positive impacts from these additions on wildlife would be
counterbalanced by the potentially negative effects that could result from large, stand-replacing wildfire.

Table 45. Estimated change in potential habitat for sensitive species that use frequent fire forest (ponderosa
pine and mixed conifer frequent fire)

Current | Alternative 1 | Alternative 2 | Alternative 3 | Alternative 4 | Alternative 5

Species acres acres acres acres acres acres
Northern goshawk | 93,425 226,429 269,396 314,393 231,848 269,396
American 67,984 97,010 208,472 282,158 184,741 208,472

peregrine falcon,
bald eagle, Pale
Townsend’s big-
eared bat, spotted
bat, and Ripley’s
milkvetch

Migratory Birds and Golden and Bald Eagles

New Mexico Partners in Flight identifies physiographic areas and high priority migratory bird species by
broad habitat types. They also develop a list of priority breeding bird species by habitat type. The US Fish
and Wildlife Service released its Birds of Conservation Concern 2008 report (USDI FWS 2008), and the
Carson is part of Bird Conservation Region 16 and has a couple of Important Bird Areas. Those migratory
birds that occur within Carson habitats are analyzed. The migratory bird act prohibits the “taking” and
“Kkilling” of migratory birds. “Incidental take” is take that results from an activity, but is not the purpose of
that activity. This interpretation was recently reviewed (USDI FWS 2018) and the conclusion was that the
statute's prohibitions on pursuing, hunting, taking, capturing, killing, or attempting to do the same apply
only to affirmative actions that have as their explicit purpose “the taking or killing of migratory birds,
their nests, or their eggs” (e.g. hunting and poaching).

Golden eagles are known to nest on some location of the Carson. Bald eagles, however, are not known to
nest on the Carson, but rather just use the forest for occasional foraging. The forest lacks large bodies of

water with adequate prey species for bald eagle. The agency is required by law to protect golden eagle in
accordance with the Bald and Golden Eagle Protection Act (16 U.S.C. 668-668c).

All migratory birds and eagles listed in table 46 were evaluated when developing the list for species of
conservation concern. More information about the Carson species of conservation concern selection
process can be found on the Species of Conservation Concern webpage for the Carson. Some migratory
birds were included as species of conservation concern and are analyzed in the section for species of
conservation concern. These migratory birds include: burrowing owl, pinyon jay, and peregrine falcon.
Southwestern willow flycatcher and western yellow-billed cuckoo are analyzed as federally listed species.

Table 46. Migratory birds and primary habitat needs

Migratory Bird
Common and

Scientific Name Vegetation Systems / Communities Important Habitat Feature
American dipper Cliffs and Rocky Features; Aquatic / Streams; Riparian / Cliffs or rocky crevices near
Cinclus mexicanus Wetland Riparian and Forest and Shrub Riparian clear fast-moving streams
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Migratory Bird
Common and
Scientific Name

Vegetation Systems / Communities

Important Habitat Feature

Bald Eagle
Haliaeetus
leucocephalus

Black Rosy-finch
Leucosticte atrata

Black swift
Cypseloides niger

Black-throated
gray warbler

Setophaga
nigrescens
Brewer's Sparrow
Spizella breweri
Brown-capped
Rosy-finch
Leucosticte
australis
Burrowing Owl
Athene cunicularia

Cassin’s finch
Haemorhous
cassinii
Chestnut-collared
longspur
Calcarius ornatus
Dusky flycatcher

Empidonax
oberholseri

Dusky grouse
Dendragapus
obscurus
Flammulated Owl
Psiloscops
flammeolus
Golden Eagle
Aquila chrysaetos

Riparian / Waterbodies and Forest and Shrub Riparian;
Aquatic / Waterbodies; Frequent Fire Forest/ Mixed
Conifer with Frequent Fire and Ponderosa Pine Forest

Cliffs and Rocky features; Non-forest / Alpine and
Tundra; High Elevation Forest / Spruce-Fir Forest

Aquatic / Streams; Cliffs and Rocky Features / Cliffs and
Rocky Features

Woodland / Pifion-Juniper Woodland and Pifion-Juniper
Sagebrush

Non-forested/ Sagebrush

Non-forest/ Alpine and Tundra; High Elevation Forest/
Spruce-Fir Forest; Cliff and Rocky Features

Non-forest/ Montane Subalpine Grassland and
Sagebrush

Frequent Fire Forest/ Ponderosa Pine Forest and Mixed
Conifer with Frequent Fire

Non-forested/ Montane Subalpine Grassland

Frequent Fire Forest/ Mixed Conifer with Frequent Fire

High Elevation Forest/ Bristlecone Pine, Spruce-fir
Forest, and Mixed Conifer with Frequent Fire

Frequent Fire Forest/ Ponderosa Pine Forest

All Habitat Types/ Alpine and Tundra, Bristlecone Pine,
Spruce-fir Forest, Montane Subalpine Grassland, Mixed
Conifer with Aspen, Ponderosa Pine Forest, Mixed
Conifer with Frequent Fire, Pifion-Juniper Woodland,
Pifion-Juniper Sagebrush, Sagebrush, Wetland
Riparian, Forest and Shrub Riparian, Streams,
Waterbodies, Cliffs and Rocky Features

The forest lacks large bodies of
water with adequate prey
species for Bald eagle, but will
find them foraging during the
winter.

Only winter on the Carson.
Caves or cliff (crevices) are
important night roost. In winter,
feeds in Alpine Tundra or open
Spruce-Fir Forest.

Nests on ledges or shallow
caves in steep rock faces and
canyons, usually near or behind
waterfalls

Large dense pifion dominated
woodlands

landscapes dominated by big
sagebrush

Uses cirque headwalls, talus
slopes and permanent or late-
melting snowfields

nest and roost in recently
abandoned burrows dug by
mammals within grasslands and
sagebrush

Open coniferous forest

Desert grasslands dominated by
low grasses and forbs

Mixed Conifer forest with a
shrubby understory. Uses early
succession habitat following a
disturbance, such as fire

Open tree canopies

Secondary cavity nester in open
Ponderosa Pine Forest

Breed and forages in open to
semi-open habitats
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Migratory Bird
Common and

Scientific Name Vegetation Systems / Communities Important Habitat Feature
Grace’s Warbler Frequent Fire Forest/ Ponderosa Pine Forest Open, old growth forest
Dendroica graciae
Gray Flycatcher Woodlands/ Pifion-Juniper Woodland Low Shrub understory
Empidonax wrightii
Gray vireo Woodlands/ Pifion-Juniper Woodland and Pifion-Juniper Prefers open woodlands
Vireo vicinior Sagebrush
Green-tailed Frequent Fire Forest/ Ponderosa Pine Forest and Mixed | desert grasslands dominated by
towhee Conifer with Frequent Fire; Woodlands/ Pifion-Juniper low grasses and forbs
Pipilo chlorurus Woodland, Pifion-Juniper Sagebrush; Non-forest/
Sagebrush
Hammond'’s High Elevation Forest/ Spruce-fir Forest and Mixed Dense Forest near timberline
flycatcher Conifer with Aspen
Empidonax
hammondii
Juniper titmouse Woodland/ Pifion-Juniper Woodland, Pifion-Juniper Open juniper dominates
Baeolophus Sagebrush woodlands with large trees
ridgwayi
Lewis’'s Frequent Fire Forest/ Ponderosa Pine Forest; Riparian/ Open Ponderosa Pine Forest
Woodpecker Forest and Shrub Riparian with large trees or riparian with
Melanerpes lewis large cottonwoods.
Long-eared owl High Elevation Forest/ Spruce-fir Forest and Mixed Inhabits dense Forest adjacent
Asio otus Conifer with Aspen; Frequent Fire Forest/ Ponderosa to grasslands or shrublands.
Pine Forest and Mixed Conifer with Frequent Fire
MacGillivray's High Elevation Forest/ Spruce-fir Forest and Mixed Disturbed Coniferous Forest
warbler Conifer with Aspen
Geothlypis tolmiei
Mountian plover Non-forest/ Montane Subalpine Grassland large, flat grassland expanses
Charadrius with sparse, short vegetation,
montanus and bare ground
Olive-sided Frequent Fire Forest/ Ponderosa pine forest and Mixed Needs snags or tree tops near
Flycatcher Conifer with Frequent Fire; High Elevation Forest/ open areas, forest edges, or
Contopus cooperi Spruce-fir Forest and Mixed Conifer with Aspen above canopy as diet consists
mainly of larger flying insects.
Pinyon jay Woodlands/ Pifion-Juniper Woodland and Pifion-Juniper | Large stands of pifion pine with
Gymnorhinus Sagebrush large pine nut producing trees
cyanocephalus
Prairie falcon Non-forest/ Montane Subalpine Grassland; Cliffs and Inhabits open grassland near
Falco mexicanus Rocky Features/ cliffs and outcrops
Peregrine Falcon All Vegetation Systems/ Alpine and Tundra, Montana Nests are constructed on ledges
Falco peregrinus Subalpine Grassland, Sagebrush, Spruce-fir Forest, on relatively tall cliffs, in remote
Mixed Conifer with Aspen, Mixed Conifer with Frequent areas

Fire, Ponderosa pine forest, Pifion-Juniper Woodland
and Piflon-Juniper Sagebrush, Wetland Riparian, Forest
and Shrub Riparian, Cliffs and Rocky Features,

Waterbodies
Red-naped High Elevation Forest/ Spruce-fir Forest and Mixed Aspens and snags are highly
sapsucker Conifer with Aspen; Frequent Fire Forest/ Ponderosa favored for nest locations.
Sphyrapicus Pine Forest and Mixed Conifer with Frequent Fire;
nuchalis Woodlands/ Pifion-Juniper Woodland
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Migratory Bird
Common and
Scientific Name

Vegetation Systems / Communities

Important Habitat Feature

Rufous
hummingbird
Selasphorus rufus
Sagebrush
sparrow
Artemisiospiza
nevadensis
Sage thrasher
Oreoscoptes
montanus
Veery
Catharus
fuscescens
salicicola
Virgina's warbler
Vermivora
virginiae
Willet
Tringa
semipalmata
Williamson'’s
Sapsucker
Sphyrapicus
thyroideus
Southwestern
willow flycatcher
Empidonax trailii
Western Yellow-
billed cuckoo

Coccyzus
americanus

Non-forest/ Montane Subalpine Grassland

Non-forest/ Sagebrush

Non-forest/ Sagebrush

Riparian/ Forest and Shrub Riparian

Frequent Fire Forest/ Ponderosa Pine Forest

Riparian/ Wetland Riparian

Frequent Fire Forest/ Ponderosa Pine Forest and Mixed
Conifer with Frequent Fire; High Elevation Forest/
Spruce-fir Forest and Mixed Conifer with Aspen

Riparian/ Forest and Shrub Riparian

Riparian/ Forest and Shrub Riparian

Mountain meadows and
disturbed areas with nectar
standing crops

Prefer taller shrubs with larger
canopies

Big sagebrush dominated

riparian forest with a dense
understory

Open Ponderosa Pine Forest
with dense shrub understory

Marsh habitat

Mid- to high-elevation coniferous
forests and mixed deciduous/
conifer forests. Aspen is an
important nesting substrate

Dense riparian habitat with
willow, salt cedar, or cottonwood

prefer mature or late-
successional cottonwood/willow
associations with a dense
understory

Environmental Consequences for Migratory Birds and Golden and Bald Eagles

Environmental Consequences for Migratory Birds and Golden and Bald Eagles Common to All
Alternatives

Probable management activities that could potentially affect wildlife communities can be grouped into
three broad categories: (1) changes in the type, quantity, quality, and spatial arrangement of suitable
habitat; (2) direct mortality, reduced survival, or increased susceptibility to mortality; and, (3) increased
disturbance.

There would be no programmatic take under the Bald and Golden Eagle Protection Act. Golden eagle nest
on cliffs and rocky features within the Carson. Cliffs and rock features are widespread microsites within
all vegetation communities. These ecological conditions are inherently stable for long periods of time
because they are changed primarily by geologic forces. Bald eagle use on the forest is foraging and
migration/winter use with no known established winter roost sites. In general, the Carson does not have
the large lakes and bodies of water needed for bald eagle foraging and breeding. The plan revision process
addressed the needs of migratory birds and eagles by considering the habitat upon which these birds
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depend during the development of plan components for the action alternatives. Such considerations are
already in place under alternative 1. Migratory birds are ubiquitous and use numerous habitat types across
a range of elevations and restoration of many vegetation types at various elevations would benefit habitat
for migratory bird species, especially in cases where restoration focuses on moving the vegetation toward
the natural range of variation, improving resilience to wildfire and changing climate conditions,
protecting and restoring riparian and watershed conditions, and controlling or eradicating invasive
species.

Under all alternatives, important bird areas would not be impacted by management activities. These
important bird areas include the Chama River Gorge and the Upper Rio Grande Gorge. The Chama River
Gorge Important Bird Area is within a designated wilderness which limits management activities. The
Upper Rio Grande Gorge Important Bird Area is within a very steep canyon where very little management
activities (mostly hiking) take place.

Ecological Condition

All five alternatives would use mechanical vegetation treatment and wildfire to manage frequent fire
forest (e.g. ponderosa pine and dry mixed conifer) and mechanical vegetation treatment or structural
improvement to manage riparian/water resources (e.g. aquatics and forested riparian) to improve
ecological condition, abundance, and distribution for species that depend on those vegetation
communities. These systems are all highly departed from reference conditions. Current science
demonstrates the positive benefits that forest fuel-reduction treatments can have in terms of improving
resiliency in frequent fire adapted systems of the west/southwest (Stephens et al. 2012). Conditions and
trends in the other vegetation communities did not raise significant concerns, therefore no objectives were
developed for them. The Carson has, however, identified desired conditions for these other vegetation
communities and would implement management to make progress toward desired conditions as capacity
allows.

For migratory bird species and eagles that use frequent fire forests (dry mixed conifer and ponderosa
pine), riparian (wetlands and forested riparian), and aquatic systems, the primary contemporary threat is
loss of habitat related to large, stand-replacing wildfire, associated runoff and sedimentation that could
affect riparian habitat, and reduced in-stream flow. All alternatives would move ecological condition for
these species toward the desired state but vary in magnitude, intensity, and location of treatments. There
could be some localized adverse impacts to these species, however, in the long term, beneficial impacts
include a slight improvement in potentially suitable ecological condition in frequent fire forests, riparian,
and aquatic systems by increasing the amount of habitat in the desired seral states or properly functioning
condition for breeding, roosting, and foraging. Objectives to treat acres in these departed systems would
move those systems toward a vegetative or aquatic state more complementary to those species’ evolution.

Eligible Wild and Scenic Rivers

A comprehensive evaluation of wild and scenic rivers was conducted as part of the plan revision process,
which resulted in 51 eligible wild and scenic river segments on the forest. This would have potentially
beneficial impacts by limiting the types of instream infrastructure. Limiting the types of instream
infrastructure would provide habitat connectivity and minimize ground disturbance on migratory bird and
eagle species that use riparian and aquatic habitat.
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Designated Wilderness and Inventoried Roadless Areas

Designated wilderness (129,119 acres) and inventoried roadless (105,000 acres) areas provide beneficial
impact for habitat connectivity and minimize disturbance to migratory birds and eagles through primitive
management or lack of road construction.

Developed Winter and Summer Resort Management Area

Developed winter and summer resort management areas are permitted ski areas on the Carson. Under the
1986 Forest Plan, as amended, this management area is currently in an altered vegetative state from
reference condition and would continue to be managed as such under all alternatives. This management
area would increase ground disturbance from ski area development and increase human intrusive
disturbance to migratory birds and eagle that utilize this management area under all alternatives. The
substantive difference among alternatives for developed winter and summer resort management area is
under alternative 3, the management area is expanded by 921 acres around the Sipapu Ski and Summer
Resort. The current Sipapu permitted boundary is 215 acres and would remain this acreage under all
alternatives except alternative 3 where it would likely be expanded through a separate analysis. The effect
of this change is discussed in Environmental Consequences — Alternative 3.

Climate Change

Climate change has occurred to some degree and will continue in the future. Ramifications of a changing
climate on wildlife are likely to include reduced snowfall or earlier snow melt in the spring, extended
periods of drought or extended dry periods in the spring and summer, more frequent and larger wildfires,
increased insect and disease induced mortality, and changes in site characteristics that promote type
conversion or vegetation community changes. This pattern is consistent with current trends in other parts
of the west (Fettig et al. 2013).

These changes cause seasonal ranges and food sources for wildlife to shift and can affect the timing of
reproduction. Reduced snowpack and changes in precipitation can affect amphibians by reducing water
levels in lakes and ponds, and can affect species that rely on deep or persistent snow. Forested tracts and
remote habitats can also become isolated, reducing landscape connectivity and ecological condition for
species with limited dispersal ability. The timing of spring green up can also affect food availability for
migratory birds and eagles. Those species with highly specialized ecological condition requirements, at
the edge of their range, currently in decline, and/or having poor dispersal abilities may be particularly at
risk (National Fish Wildlife and Plants Climate Adaptation Partnership 2012).

Climate change presents an aspect of uncertainty in future conditions, disturbance regimes, and vegetative
and wildlife responses. Strategies that can be used to help reduce impacts from climate change include
managing for diverse conditions, maintaining healthy and connected populations, reducing the risk of
large uncharacteristic fire, preventing and controlling invasive species, and ensuring ecosystem processes
and habitat connectivity (The Heinz Center 2008). While how well each of the alternatives address these
strategies varies, it is assumed that to a certain extent, climate change and associated effects to wildlife
would occur under all alternatives. The Climate Vulnerability Assessment for the Carson (USDA FS
2014a) provides additional information on the vulnerability of the different vegetation communities and
habitat types to climate change.

Environmental Consequences for Migratory Birds and Golden and Bald Eagles — Alternative 1

The existing 1986 Forest Plan, as amended, was developed under the 1982 planning rule and
considerations for migratory birds and eagles are already in place under alternative 1. However,
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